
Jabalpur Engineering College, Jabalpur
(Declared Autonomous by ⅣIP Govt.,Afrlliated to RGPV,Bhopal)

は ICTE Plodei Curriculum Based Scheme)
Bachelor of Technology(B.TeCh。)VI Semester(CiViI Engg.)

Note:l Departmental BOS will decide list ofthree optional subiects those are available in MOOC as well for PEC.

Summer Industrial training should be apart frotn laboratory work undertaken in the college rather it should have industrial orientation and practical aspects/field work

ofTth semester and

Professional Elective-l

S No. Subject Code Subject Name

1 CE601A Geographical lnformation System

2 CE601B Natural Disaster Mitigation and Management

3 CE601C Concrete Technology

in the departement. Evaluation will be done in
List of Open Elective Course - ll

S No Subject Code Subject Name

1 CE602A Basio Earthquake Engineering

2 CE6023 Waste Management

3 CE602C Elements ofFEM

ve to give a presentation

PEC: Professional El""tiu" lB.anch Sp""ifo), OEC, Open Elictive Course Qnterdisciplinary), PCC: Professional Core Course, DLC/PI: Digital Leaming Courses/Project and

Internship, MC: Mandatory Courses

l hour Tutorial(T)‐ l CrCdit 2 hour Practical (P) : 1

r4)inI

漱鮮卜`常鞣:i響猫撫

■te.■ July 2017・

S No
Subject
Code

Cstegory
Code

Sutrject Name

Maximum Marks′ 1ヽlotted

Total
Marks

Contact Hours Per Week

Total

Credits

Theorv Practical

L T PEnd.

Sem.

Mid Sem.
Ixam.

Quiz/
Assignme

nt
End Sem

Lab
VVork

1 CE601 PEC Professional Elective-[ 3 1 4

2 CE602 OEC Open Electivell 3 3

3 CE603 PCC Structural AnalysisJl 20 10 3 2 4

4 CE604 PCC
Structural Dcsign and Drav ing‐ II

(Steel)
10 150 3 2 4

5 CR605 PCC Environmental Engg.-l 20 10 30 3 2 4

6 CE606 PI Minor Project 40 2 1

7 CE607 MC Summer lndustrial Training Minimum Four Weeks Duration (With Project Report). Evaluation will be done in 7th semester

Total 100 150 750 1 20

8 EC608 DLC
SeliLcaming Prcsentation

(SWAYAⅣVヽPTFL M00C)
4

NSS NiCC/Swachhata Abh iyan/Rural Outreach Qualifier

Additional Course for Honours or Minor Specialization
Permitted to opt for maximum two additional courses

Specialization).

in subject code EC608 for the award ofHonours (Minor

MOOC subjects shall be taken with permission of HOD/Coordinator
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B.Tech(本ICTE),Vi SenteSter

GEOGRAPHICALINFORレ lAT10N SYSTEIPL

Coarsc S秘輔CCt TttiC
S篠崎銀モ

Code
Crnt$cl Hours Per week

1lo議 i

Credi籍

3.Tech

fleographical
lnformation

$yrtem `F6θ

■

(FL〉

L T Ｆ

一

苺

3 ■

MODυF T:Deli晨 轟or of GIS,mapS&GIS,磁 麟韓t rep"轟 nta■ on oF goog響 級にd畿,dな腐q● dtt anKl dな
れ

stantts,raま cr and Vector battd datt processing,digital tenttn modeling,s,atiai analysisま
nd modclittg

` rc鶴 ote sensttg,にs競菫==ll1010ry,otecto ttagneticぶ
ignafureO,a■ l10Spheric■咸ndow aCtiVe and Passive

systenis Rォ 総ねote scnsing remOte scnsing applicttions.

MODじ LC■r:P菫拿豪plc of議¨itt photograph,■ 18ht ph農ning,ぉ1lcF displacemcnt of Vettictt photographs

sttrむosc,ド ,par滅 :継 bな ,難ahods of総氏al pllolo vお 毬d iⅢ CrpFetatio● 鷺
ys by tts lnsttmcnt

MODυ Lσ I「 3Pinciplc ofsttelitte image procuremcnt specむ alぶ 苺ctttce Curv●・s,Spatial,sp∝
lral,tcmporal.

radiometric reso:otiott charactettЫ ics of irrlages,emFS Of Sttell■e imagos&tttir rcctilcation ttetllods

Of visu・al inttrpFtttiOn oF satellitc轟 膠お

MODじし● Tz t ProJttX:。 n,di3隔 renttypcs ofp“撼CCJOns ttd appttcationS in ittago● orre∝ ion,p訳瑳ectiOn used in

indit measure ofshone■ distance beい。en t、 vo points on thc carth.

MρDOEIアt Remote senSng,韓chnitte used in ttsource mttagement(s●鷲,Water,)&da継 機sc mmagettent

Wttem(uFban&turtt plallnino For avl enginecring proieCtS,Jobal posl■
oning syttern

鷺 偽

“

繁総 Bo。磯 :

tC●nccpt ttd Prね oIPic ofCcogaph:cal inform3tionミ ysお m byiヽV.Ye■ng

2.Pttnciplc ofRemde Sensing by Sabins

3.Manuat ofRc韓 ●te SenSing by← ,ヽSRS.)U.SA

報鮭 壌

襲 が
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S.T*ch (AICTE). VI Semcster

NATIJRAL DISASTER卜 lITIGAT10N AND MANAGE卜 犠ENT

Csurse Subject Title $ubject
Code

Cont*ct llours Per wc€k
Total

Credits

B,Tec楓

N*tural
Dis*rter

Mitigation and
M*nagement

ιF`θ■

(3)

L T P

苺

3 1

MO.DULE I
Natural Disasters - Overview in8oduciion. natural disasters around the world. narurai disxter risk

assessment, errth and ;t3 charaileiistics"

MO.DULFI

Enviromeutol change .nd its degradation, climate change, global warming.

MO.DIJ L E JiT

Plals tectonics & earthquakes: inrroduction and review natural disasters, principles, elements. and

systems, geological. geo- morphological aspects, earthguake. geolcgy, seismology, characteristics and

dimensions. landslides.

MODULE E
Critical climaie $ystem aspects and procosxs: oceanic. atmospheric and hydrologic cycles.

I"l ODULF E'
Mapping modellrtg risk analysis arrd loss esximation, natural disaster risk analysis. prevention and

mitigation, applications of space technology, education and training, esiablishmen! r:f capacity building

and along various stakeholders governm€nt education institute, use of multimedia, elc.

R*feronee Soolr*

l. Edward A Keller'Roben Natural Hazards. pearson

2  Didtt Nttt=総 1 . Dicrar Education

予
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務.TeCh(AICT臨 ),VI Se傲檬steF

CONCRETE TECIINOLOGY

Co颯薇●l HO蒻 rS PeF WeeX
lFot,1

Crtti鬱Course SuttCCt Titic
$ubjeet
Coile

B TecL
Concrste

Technology
ιF`θユ
C)

L T P

=
3 1

Nosvrc+
Inlroduction - Concr*te ar construction mat rial$, Concretg making m&terials: Cement- Types and

tssting'Aggregates.variouspropertiesandtes'nlg,Water'qualityformixingandcuringanduse*{sea

water, Admixtures- funcliont and e lxsification'

YIOOUL1..L
Prope$ies of fiesh oon&3ts, workability, iactors alfecting and measurement of workability. segrcgeti*n'

bleeding, ssuing tlme. process of rnapuiacturing of concrete, curing of concrele" strengdr of co*crele.

elasticity, ereep, durabiliry, corrosion and shrinkage'

l"togwe-w
C$dcrdtsmlxdesign.faelorsinfluereingmlxprgpo*ion,mixdesignbyAClmethodandl,S.code

msthod, d€sign ofhigh srrength conerete.

tloPute-E
Tgsiing of hardened eoncrete, eompresslon flexure strength, lensile strenglh of concrete, comparison

bctween eube and cyliader strengtrh. non-destructiv€ testing methods. test on eompositicn of hardened

concrete.

Mo0uLe-r-
Special concrete, ligh$vei&ht concrsle, Iiber reinforced conerete, pollmer'rnodified concrete"

ferro*ement, mass soncreie, ready mix coRcrete, selfcompacting eonercle'

80o越 R`FeFetC構機:

i Shetty,'MS,Concrete Tech織 ol●gy,Theo,&Pr4CtiCe,S.Chand and Co,2004

2:Cattbhit,ML,,Co襲 rcte T∝軸ゅlo野,Tata McOraw Hil,籍 C14

3 Revilc.Properties cfC‐ oncrete,Longman Pub:ishers,21104

Oxford University Pres.s, New Delhi' ?007

♭ メ才 )3

●
――――・‐‐‐‐             ・    |   ■| ■■■■■|■■|■■|■■■||| ■■■
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鷺.Υttch(AまCTE),Vi SettesteF

BASIC EARTHQL‐AKE ENGINEERING

Course S“幡●躾ritiゃ
Subjoct

Code Contact ilour$ Per wr:ck
To薔ュI

Crcdits

B.Tech
Basic

0artlquaks
(ngineering `E6020

L Υ P
3

3

MOD嘘
`I Ittterior of ettth,plate tectonics,fau“

s,consequences of c賀 儀qutte,basic parttα ers of

ea麓角 uttC,鶴ag議驚轟 o&lntensサ ,SCales,sd簿お zo蔵cs orlndia.

MO,υ″ェNttuFe and ttracte麟 蒻cs of ground mo職 on consequencosご earthquake,grOund rtlが ure ttd

群Ollnd railllre,liqllefacio■ ,:andsiに cs,tsunalnis,ctc_

“

09υ″初醸ngheCHng sttsmology,evoitttion of lndiな sub●Onttnont wavcs gcncratcd by ground moflom

and thcl charactO威 銀cs,body wavcs,1● ntttudintt waves and tFanSVerso tvaves,surttce wavcs,R″ 縫聴h

waves alld lovc w‐黎 0,attetttlation Of、 vave.

Mのυ:√ IPi3trib・Jon of earthq“豪cs,gbbtt and indttn mcasuremcnt of carthqoまぃ:lntroduction of
insttmetlts used for mcasuring eなhqtt,kcsi sciS籠 Ograph,accOlerograph, vなio,s scales Of alagnmude,

vaFious scalcs ofintcnsi,,baSiC紬 鑢 ま fau“ 薇nc,foclls,cpiccnt縛 ,epicentre dittattcc,メ おCal dcpth,pcak

grOtlnd accelcration,。 tc

M09υttntFOduCtion t● carthquake resttant destn and CO儀 l provisbns.

Kefercuce,sl

1. l rodxction to Struclural Dlnamics - J.M. Biggs

2. Eloments gf Earthqr:ake Engineering - Jai Krishna an A.R. Chandrasekaran

3. IS:1893-2016 Critorion for Earthquake Resistant Design.
. 4. Stnrctural Dlrnamies - Tkeory & eomputation - Mario paz.

5. Dlnamics of srructures Theory and Applications to Earthquake Engineering - Anil K. chopra.
6. Earthquake Resistant ofDesign of slructures, Agarwal rnd Srlkhande.

・ l  … …
い K噸
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B,Tech(AICTE),VI Semester

WASTE DIIANACr罵ルIENT

Course SubiCCt Title
Subj*ct

Code
C*ntrei Hours fcr weeh

To徳 :

Crcdits

B.Tech
Waste

Ma*agement
ε艦6ク2
0)

L T P
3

3

MDυLED4unicitti sd総 靖畿 (managttent and ttnding)ruies:httardous ttse ttan,gcment attd
handiine rulesi biorn“ ical wぉtc handling rules;登 y tth rul∝ ;ゎoycled pttstics uttgc鵬 :●、batettes

(In=nagettettt md httdlintt rules

Mo_9υ′″INfunにipal,。建d wa“ e mttagement‐Fundan,ntais sourccs cOmposiJon;gtter4atiOn r鏡奪ξ
colle∝ iO綴 of、νぉte:scpaFatiOn,transFer and tanspo● of、vぉte;treatFncnt and dispOsa!,ptions

円 の υttЛ 聰 然だ o韓s waste management― ftlndamentals characteHzatton Of Nva畿 ;cOmpati臓サ and
ialnalab醸む 。fChemicals:fate and transpoFt OFohem越 is;he81tlR ettds,

Mの υ」
=ェ
為 だi韓慎 ive wastc mmagemcllt_鯉 nd～り。nttts sottrCCS,measures and h策 鱗 effe輛 ;nuoお額

:   power,iants and f●ci prlpdtlcticn;vva“0 3eneratio競 from nuciear power piants:disp●鑢i option

円 0'υι日聾 xPoSu爬 ゎathway OfP。 lltltants etltted■ o摯 rCcycling of e…waste,c"、v‐じ managcncnt應絶s of
lndia o01l and 2016菫 les)。‐tVasto ttallttgcment ca,c Studies and uniquc inidativOs fFOm arottnd tlle

w∝ :d.

RettFemC磯

1.Pに htel,J● hll.Wastc Mavtattmcnt Practices Muntip討 ,H認謝dOus att lnd,s,ial.cRC Press,Taylor

鐘d Francis Group,2005.

2.LaCrega,N4ichael D.,Buckingh劉 離,Philip L なdI・Ivans,」effrcy C HazaFdOuS Waste Managcment.

Wavcland P“ss lnc.,Reisuc Edition,2010,

´

       /′
撥夕 √購

″

/
ノ =t

澪,Pathways,Receptors Wiby(l Edれ ゎり,1998
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B,Tech(AICTE),VI Settester

ELEMENTS OF FE卜 I

Course Subject Titlc
Sttbiect

Code
Ccntaca lXours Psr week

Toial

Credits

B.Tech
Elements of

r.EM
ιF602_

(C)

L T P
3

3

Mou)LE f :Calcuhs cfvariation, inuoduction to calculus of vsrifiions, introductiern to equiiibrium equations

ir elasricity, Euler's Lagrange's .quations, principal of virtual work, vinual displacements, principle of
minimum potentitrl energy, boundary value, initial valu* problems, flexibility approach, displacement

approaeh, di{ferent problems in structural andysis.

MoDuLEE ", FEM proeedure, derivetioo of FEM equations by variation principle polynomials, concept of
shape functions, derivation for linear simplex elemenq need ior integral forms, interpolation polynomials

in global and local coordinates, weighted residual methods: concept of weighted residual methr:d,
dprivation of iEM equationsnby Calerkin's method. Solving cantilever beam problem by Calerkin's

, approach, introduction of shape functions for CST rriangular elements. rectangular elements,
quadrilateral elements.

t{ourLEE ; Concept of iso-paranetric elemenls, concept ofJacobin matrix. numerieal integration: numericai
integration, one point form*la and trvo point formula for 2D formulq diflerent problems of nr:mericai
integration evalualion of element stiffness matrix.

MoDULE-E : Pasoal's triangle law for 3D shape funetion pclynomials, shape function for beam elemenrs,
eonvergenee: .onYergence criteria, compatibility requirements, characteristics of stiffness matrix, direct
method for deriving shape functions using Langrage's formula, plane stsss problems.

MoDULE9; Analysis of shuctures: truss elements, analysis of truss problems by direct stilfness methr:d.
analysis of frames and different problems, differenl axi-symmetric truss problems.

Rcfelonee Books:
I" The Finite Element metlrod -ZIENKIEWICZ,0,C.TaIa McGraw Hill Pub. Nbw D*lhi, 2000
2. Finite Eloment Methods by C R Alaval , PHI' 3. Finite elemsnt fiethod wirh application in engineering by €landrupatla & Belegundu, Pearson

Publicstion.
4. Cancepls and Applieations of Finite Element Analysis: COOK. D. Robet. Malus.S.David, Plesha E.

Michel, John wilely & sons 3rd Edn. New York, 2000
5,Fhite Elcmmt Analysis‐ C.S Krishnan韓 。Ortby,Tata McCraw Hlll Publlshing Co Ltd,Ncw Delhi

6.Introduction to thO Finito Element mcthod‐ Dosai/AB日し‐C´B.S.Publishtts tt Distribtltors,New

一一一欝

一一一一一一一一一一一一一一一一一一一一一一一一一一一
一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一一̈
一一一一一一一一一一一一一・一一一一一一一一一一一一一一一一一一一一

醸饉
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B.Tech(AIC鶴 ),VI Semester

STRUCTURAL ANALYSIS-11

Course SuttCCt Titlc
Subject

Codc
Contact llours Ptr week

Toこュl

CretlitS

B.Tech
Struetural

Anrlysis *II
こF`θ3 L T P

4

3
，
る

MODυ LFI t

Moment diStribution method in analysiS Of frames wlth ttay,analysis oま box衰懸 es.analysis of pO“
als

with inclincd melllbcrs,analysis ofbeams and femes by Kani's rncthod.

MO"LE It
Pllstic analysis ofbeanls and frames`

MODυ L●
~III l

Analysis of tall frtmes,ヽ、lnd and carthquake ionds,codal provisicns for iatet,1 loeds へpproximatc

笙nZalysis ofllltitistay frames ttr vatical and lateral loads,

脚 議鳳な。fmttrJ麺晨isttbκemcthodattdゅ∝emmtm畿。d.

MO"LE「工 :
In,ucnce lines for indetol===inate sttctttrcs,Muller Breslall principle,Analysis ofBea競

‐Coluntns.

Books for Refcrence;

t. Wang C.K. lntetmediate Struetural Analysis McCraw Hill New York

2. Kinney Streling J. Indcterminate stmctural Analysis. Addison Wesley.

3. Raddy C.S. Basic Structural Analysis, Tata Mc Graw Hill Pub" Co' New Delhi

4. Norris C.H. Wilbur J.B. and Utkys Eiementary Structural Analysis, MC Craw Hill International Tokyo

5. Weaver W & Gere JM, Matrix Methods of Framed Struchrres, CBS Pub.& Dis. Delhi

´
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t.

2"

4.

5.,

STRUETURAL ANALYSIS . il I,AB
List of Experiments;

To obtain de{lection at free end of a curyed member consisl of a "quadra whh straighr edge,' anrl .ro

compare rcsults wirh those obtained by using analytical solutions.

To obtain elastic deflection at free ettd ofa "semicircular *ame with straight edge', due to ioarl applied st
free end to compare results with those obtained using analyticil solutions.

To obtain "influence line di4ram" for inlermediate reaction ofa contiauous bearn of two unequal spans

usiog "Mullor-Breslau's Prilciple" and comparing the results with those obtained using analyri*rl
solution.

To ob&in "influence line diagram" for End suppo* reaction of a continuous beam of rwo equal spans

using "Muller-Breslau's Prineiple" and comparing the results with those obtained using an&lltical

solution.

To obtain force in members cf a shear leg apparatus and to compare results with those obtained using

analytieal method.

Etudy of begg's deformeter.

Study ofN0T Apparatus.7,

●
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滲.Tech(AICTE),VI Settester

STRUCTURAL DESIGN AND DRAV/1NG― II(STEEL)

Course Subject Titl{:
Sttblett

Code
Contxct l{olrlt Per weck

Total

Credi機

3.Tcc儀

Structural

Design海鳳d
Dtsing一 II
(StOel)

CF`0″
L T P

4

3 ,

HoDULp'I:various loads and mechanism ol rhe load transfer, pa*ial load faetors stuttural properties of

steel, design ofstruetural connections-bolted, rivelted and *elded connections,

MoDuLs 2 : Design of compression members, tension members, roof trusses - ar:gular & tubular, lalllce

girders.

MoDuLE 3 r Design of simple bcams built-up beams, plate girders and gartry girders.

MoDrLEq : €ffeetive lenglh of columns, design of columns- simple and compcund, lacings and b*nens.

design of footings for sleel struclures, grillage foundatio*.

MoDuLgS Design of indusrrial building tames, &ulti-storey frames, bracings for high rise struotures.

design of &ansmission lowers.

Note : All the designs for strength and serviceability should strictly be Bs per the latest version of IS:800.

Eook* for R*fcrcncel

t. Desigrr of Steel Suucrures by SubramaRium

2. Design of Steel Structures by Duggla

3. Design of Steel Structures by Bhavi Katli

Struetural D*ign and Drrwlng * II (Steel) LAB

tlsl of Erperiments:

t. Design & drawing of structural tcnnection.

2. Design & drawing of members ofrooftrusses.

3. Design & drawing ofbeams & Plete Girders.

4. Design & drawing of build up Coiumns.

5. Desig* & drawing of Footing"

ミヽで、″ヽll、^::´___:ヽlt`〕〕:″´
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態.Tech(AICTE),V■ Semester

ENVIRON》IENTAL ENGG-1

I4DDULE-T
Sstinration of ground ald surface walef re$our€es, quality of water from differenl sources' demand &

quanrity oi 11.3ter" fire demand, water requiremont for various uses' fluctuations in demsnd" forecast of

population.

HoruLE-lt
lmpurities of water and their significance, lvater-bome diseases, physical, chemical and baeteriological

analysis of wai.r, water standards for diilbrent uses. lntakB structure, conv€y&nse of water, pipe

materials, pumps operation & pumping srations'

MODuLE― ‖「
Water tFeatttent methods thecty and design

acra毬on&water so鶴 nittg,modern trclldS in

treatlnent.

Mθ

'υ

lニー:V

Layout and tydraulic design Of dittCFCnt distrtbution sy“ ctts,pipe rttings,va市cs and appttrtcFlallCcs,

allttyヾ s ofdisζHbu●on wstem H蝕酎y Cross method,lcak detecaon,maintcnance Of diSt氏 hJon Syま etts,

scrvice rese″oir cap¨ tけ and height ofrcscⅣ o「

M8,υたβ‐

RuFtt wateF Sypply tthemes,輌 n雛oほg and managemellt ofwatcr supply praect,wttcr pontton contro:

act, conservancy & Water carriage systelm, sanittv appliance and their opcration, btlilding drainage

systcm ofplumbing.

Boo鮨 for Reference:

1. Watcr Supply&Sttitav ttgg・ By G.S.Birdi―L然銀i publications(p)Ltd New Delhi

2.  Vヽatcr&ヽVaSte Water Technology by Ⅳiark J Httnmer prentice‐ Ha1l of lndia,Nぃv Delhi

3  Environ雛 ontal Enginccring‐ HS.Pacavv&D R Rowe卜 に Gra、v Hill Book Co.Ncw Dolhi

4  Vヽater&Waste Watcr Technology G.M Fair&J.C Crcyor.

of sedime*tation, coagulation, filtation' disinfe*don'

seclimentation & tiltration, rniscellaneous methods of

一一一
一・・・一・一一一一一・
一一
一一
一一・一一・頭

，

一
一

．
　

・．
・一
一・
・一

一
．一一
一・一一一一一一一一一
一一一
一一一
一一一一．
一一
一
・一
・・
一一一一
．一．
．一一
・．．一・一
一一一一
一一

・

頓が∵江″

無

「

こ聡 ^″ l■・

I cuor*" SubjeCt Titic
Sttbiect

Code
Conta{t trlturs

Totttl

Credtts

B,Tech
Enviroumental

Engg - I
ί ι05 L T P
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ENⅥ RONMENTAL ENCINEERINC― I‐ LAB
Lヽ1●fExttrimen撻 :

l To“udy tlte確 JOus s蜘ほdaだs For watcr

2 To sttty oF sattpling tcchniques fOF WatF

β MC鶴壼el.cnt of饉rbidiけ

る.To dcterrnine the coa8vlant dO""1● :rcd 10 ttatぬe given twbid、 vatcr santple

S Todゃtcrmine thc co豪● 。fCl1loridcs ill a givc線 、vater sampies

6.Dctetttinatio燿 ofhardness ofthe g市cn sample.

7 Detertllillation ofresidual chlorine by chioroscopc.

奪̀Detcrmination ofAlkalinity in a water samp:cs

,Determin江 ion ofAcidity in a water santplcs

!0. Detennin*tion of Dissolved oxygen in the iraler sarnple.
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Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Affiliated to RCPV,Bhopaり

(AICTE Model Curriculum Based Schemo
Blachelor of Technology(B.TeCh・ )VI Semester(Computer science&Engg。 )

Noteil Departmental BOS will decide list ofthree optional subjects those are available in MOOC as well for PEC.

2 1umr「「 り
dusttalldll景 S"Jd bC apart iom laboratoッ Ⅵork und“akcn h hc cdtgcrather i shoud h～ c hdu●HJ oHcm江おn and pradicJ aspcosノ ndd Ⅵoよ

to give a

Intemship, MC: Mandatory Courses

l howに owc o-1∝ C“ l hour Ttltorial(T)=l CrCdl

S No
SutteCt

Cod●

Category
Code

Subject Name

Maximum Marks Allotted

Total
Marks

Contect Hours Per Week

Total

Credits

Theorv Practicrl

L T PEnd
Sem.

Mid Sem.
Exam.

Qui77
Assignme
nt

End Sem
Lab
νVork

l CS601 PEC Professional Elective - I 3 1 4

2 CS602 OEC Open Elective-ll 3 3

3 CS603 PCC Software Engineering 3 2 4

4 CS604 PCC Machine Leaming 3 2 4

ヽ CS605 PCC Computer Netu,orks 70 3 2 4

6 CS606 Minor Proiect 2 1

7 CS607 4ヽC Summer lndustrial Training Minimum Four Weeks Duration (wi1h Project Report). Evaiuation will be done in 7th semester

Total 100 1 8 20

8 CS608 Dl´C
Sel,Lcarning Prcscntation

(SWAYAMNPTEL/M00C)
4

NSS′ TヾCC/Swachhata Abh ivan/Rural C)utreach Qualifier

Additional Course for Honours or Minor Specialization
Permitted to opt for maximum two additiooal courses in subject code CS608 for the award ofHonours (Minor

SDecialization).

OOC subjects shall be taken with permission of HoD/Coordinatot 
, . . ,u,.

、こaq8

2 hotlr Pracical(P)‐ l CrCdl

鼻
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ｇ屁

ｐ

“
に



JabJpur EnJn∝五
晰

硼

磁 ∬ 盤 為

B.Tech.ボ謡問戦晰お認pu“r sctnce&En」neerm0
′ι
`タ
レ
`

C
′ L‐ r
ヽ ′Oη

Hours/Week Total

Credib

事
ｏｄｅ

sublect Name&Tide

Ma対 nlum Marヽ Allo“ed

Theory Prsctical lン T P

End
Sem 蘭飾輸
叫̈
ｍｅｎｔ

蜘
飾

ｂ

泳

Ｌ

Ｗ

Total
Marks

CS 601A Image Procelsing
100 3 1 0 4

一
´

Module I: Digital Image Fundamentals:
Elements of visual perception, image sensing and acquisition, image sampling and quantization, basic

.etatio.rstrips between pixils - neighborhood, adjacency, connectivity' distance measures

Module II: Intensity transformation and filtering:
Gt;tl;l trarrsformations, fri.t"g.u- equalizatioi and specifications, pixel-domain smoothing filters -
fir"i -a order-statistics, pl*"t-a"o-uinttta.pening fi1ters - ffst and second derivative, two-dimensional

DFT and its inverse, frequency, domain filters - low-pass and high-pass

Module III: Color Image Processing:
a;l;; L""t" processin!-color mod"els-RGB, YUV, HSI; Color transformations- formulation, color

"ompl"rnerits, 
color slicing, tone and color corrections; Color image smoothing and sharpening; Color

Segmentation.

Module IV: Image ComPression:
Fundamentals, Hiriknan Coding, Arithmetic Coding, LZW coding, Bit plane Coding, Symbol Based

Coding, Block Transform Coding (walsh-Hadamard transform Discrete Cosine Transform), Wavelet

Coding.

Module V: Mathematical morPhologr:
Erosion,Dilation,Duality,Openingandciosing,Hit-or-miss transformation, Boundary Extraction, Hole

Filling, Extraction of Connicted 
-Components, 

convex Hull, Thinning, Thickening, Skeletons, Pruning.

' -'J Imagl Segmentation: Point, Line and Edge Detection, Thresholding, Region based Segmentation.

Suggested books:
1. Rafael C. Gonzalez, Richard E. Woods "Digital Image Processing" Pearson'

2. Milan Sonka and Vaclav Hlavac and Roger Boyle "lmage Processing, Analysis and Machine Vision"

Springer-Science.

3. Anil Kumar Jain ,.Fundamental of Digital Image Processing" pearson education.

4. Rafael C. Gonzalez, Richard E. Woods , "Digital Image Processing Using MATLAB", Mc Graw Hill

林ウ

ツ

陣



Subject: lmage Processine (cS 661 O;

Course Outcomes : after completion of course student will be ablc to:

CO t. exghitdigital image tundamentals.

CO 2. Apply image enhancement, filtering and restoration techniqLrcs.

CO3. Analyze image compression and segmentation 'l'echniqucs.

CO 4. Designideveiop an implementation model based on various it'tlagc lt'attlres.

疹 ひ ン
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Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)

路臓。霧
CTH博
;:f;mputer sdence&Engneenngl

Module I : Introduction:
Parallel computing, scope of parallel computing, Abstract model of serial & parallel computation,
pipelining, data parallelism, control parallelism, scalability , topologies in processor organization,
parallel computing design consideration, parallel algorithms & parallil archiiectures, appl'ications of
parallel computing .

Module II : Memory Architecture:
Shared memory multiprocessors (UMA-uniform memory Access), Distributed memory
multiprocessors (NUMA- Non uniform memory Access), slMD, syitolic processor ,cluster
computing, Crid computing, Multicore Systems .

Module III : Introduction to Parallel Algorithms:
lntroduction to parallel algorithms, parallel algorithm models, Decomposition Techniques,
characteristics of tasks & interactions, mapping techniques for load balancing, methoJs for
containing interaction overheads.

Module IV: Parallel Algorithms:
Matrix multiplication, parallel reduction, parallel
Minimum spanning tree( prim,s algorithm),Fast
algorithm .

Module V : Parallel Programming Models & performance Measures:
Paradigms, parallel programming models, shared memory programming, message passingprogramming, MPI , PVM,Threads. Sources of overhead in paiallel piogru-r ]p"rfo.n1u;"e fietricsfor parallel systems , effect of granularity &data mapping on p".for.a'n"" , ,Lruuir,y 

"i 
p*"rr"r

systems ,analysis of parallel programs .

Suggested Books:

I . Ananth 
. 
Grama ,George Karypis, Vipin Kumar, Anshul Gupta. ..lntroduction to parallel

Computing", Addison.
2^. Fay-ez Gebali, "Algorithms and parallel Computing ,,, Wiley India.3' M'Sasikumar, Dinesh shikhare, p. Ravi prakash 

, 

-" 
Introduction to paraflel processing ,,Eastern

Economy edition.
4. P. Venkata Krishna, Ane,s Student Edition , ,'principles of Grid computing ,,, Ane Books pvt

Ltd.

い ,

sorting: bubble, quick sort, Graph algorithm:
Fourier transform: serial algorithm, transpose
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Subjtct Name & Title

Maximum Marks Allotted HounフW∝ k ‥
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ぬ

ｄｉ

Ｔ。

Ｃｒｅ

Th€ory Practicil L T P

End
Sen ＭｉｄＳｅｍ嚇
叫̈
ｍｅｎｔ
Ｅｎｄ
飾

ｂ

“

』

Ｗ。

口

翡

Ｔ

Ｍ

CS 601B Prrallel Compudng 70 20 10 100 1 4

物 さヽヽ

リン・ ヅ



C01

C02

C03

C04

PARALLEL COMPUTING(CS601B)
,ζ         

｀
`

ヽ

Explain various concepls associated with parallel computing environment.

Analysis of parallel program, serial and parallel argorithni mJdel, parallel sorting and
mapping techniques.

Evaiuate parallel algorithms, models and programming models in terms of
perfonharce measures.

Design memory architecture of multiprocessors and parallel algorithm.
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Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)

鴫 〕』FT)濁`洸
`TP耐

∝Sdm∝ &En」n∝nnD
ヽ

Module I: Introduction:
Classification ofRobots, Basic Robot Components, Manipulator End Effectors, Controller,

Power Unit, Sensing Devices, Specification ofRobot System, Accuracy Precision and

Repeatability. Coordinate Systems: Cartesian Coordinates, Transformation Matrices,
Reference Frame Transformations, Orientation, Inverse Transformations, and Graphs.

Module II: Robotic Sensing Devices:
Position, Velocity and Acceleration Sensors, Proximity and Range Sensors, Touch and Slip
Sensors, Tectile Sensors, Force and Torque Sensors. Robotic Vision System: lmaging
Components Picture Coding, Object Recognition, Training and Vision Systems, Review of
Existing System.

Module III: Robotics Programming:
Methods of Robotics Programming, Types of Programming, Robotics Programming
Language, Artificial Intelligence. Robot Application: Material Transfer and Machine Loading
Unloading, Processing Applications, Welding and Painting Assembly and Inspection, Future
Robotic Application and Related Technologies Development.

Module IV: Image Identification:
Lenses, Vidicon Tube, Solid-State Vision System, Image Process Binary [mage Analysis
Identification, The Transformation. Actuators and Power Transmission Devices: Pneumatic
and Hydraulic Actuators, Electrical Actuators, Power Transmission Trajectory Planning &
Control: Manipulator Equations of Motion Manipulator Control, The Measure of the Robot.

Module V: Control:
Basic Concepts in Control Systems, Digital Control for Positions. System Inte$ation:
Mechanism, Actuators and Sensors.

Suggested Books:
1. J.craig, "Introduction to Robotics" Addision Wesley.
2. Klafter, chemielwski and nagrin, "Robotics Engineering", Prentice hall.
3. Robert J. Schiling, "Fundamental of Robotics analysis and control", Pearson education.
4. K. S. Fu, R.c. Gonzalea C.S.g lee, "Robotics" TMH

01 ( lgtohq ′t`ナルこ■2

漿
¨

′

Sublect Nane&Title

Mrrimum Mrrk Allotted

枷̈
Theory Practicd L T P

Ш
飾 剛鰤嚇
叫̈
ｍｅｎｔ
ｍ
ｓｅｍ

ｂ

ｒｋ
』
獅

Total

Marヽ

CS 601 C Robotis 3 1 0 4
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ROBOTTCS (cs601c)
ぐ

Course outcOmes:After cOmpletiOn ofcOursc,studentヽ
、■1l be ablc tO:

Col : Define various firndamentar concepts or robdtics such as robot and its components,co-ordinate systern, robotic sensing, image identification, iriri", ,r""*,""""o"f
system, robot programming and applications.

co2 : classif, and compare various sensors, sensing devices, robot programming methods,transmission devices and control systems.

co3: Experiment with programming samples. control rules and parameters with available
hardware and software.

C04 : Evaruate mathematic and programming problems of various robotic concepts.

11夏
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CS 602A wireless Sensor Netwotks
3 3

Module I: Fundamentals:
Introduction to Sensor Networks, unique constraints and challenges, Advantage of Sensor

Networks, Applications of Sensor Networks, Types of wireless sensor networks

Module II: Ad hoc networks:
. Mobile Ad-hocNetworks (MANETs) and Wireless Sensor Networks, Enabling technologies for

' Wireless Sensor Networks. Issues and challenges in wireless sensor networks

Module III: Routing:
Routing protocols, MAC protocols: Classification of MAC Protocols, S-MAC Protocol, B-MAC
protocol, IEEE 802.15.4 standard and ZigBee,

Module IV: Data dissemination:
Dissemination protocol for large sensor network. Data dissemination, data gathering, and data

fusion; Quality of a sensor network; Real-time traffic support and security protocols.

Module V: Design :

Design Principles for WSNs, Gateway Concepts Need for gateway, WSN to Intemet
Communichtion, and lntemet to WSN Communication. Single-node architecture, Hardware
components & design constraints, Operating systems and execution environments, introduction to
TinyOS and nesC.

. Suggested Books:
1 . Waltenegus Dargie , Christian Poellabauer, "Fundamentals Of Wireless Sensor Networks
Theory And Practice", By John Wiley & Sons Publications
2. Sabrie Soloman, "Sensors Handbook" by McGraw Hill publication.
3. Feng Zhao, Leonidas Guibas, "Wireless Sensor Networks", Elsevier Publications.
4. Kazem Sohrby, Daniel Minoli, "Wireless Sensor Networks": Technology, Protocols ard
Appiications, Wiley-Inter science.
5. Philip Levis, And David Gay "TinyOS Programming" by Cambridge University Press.

Jabalpur Engineering College' Jabalpur
(AICTE Model Curriculum based scheme)

B. Tech. (AICTE).VI Sem. (Computer Science & Engineering)

ゞ /銘ヽ



WIRELESS SENSOR NETWORK (CS6O2A)

col : Explain concepts of wireless sensor ner\,\ork, Ad-hoc networks, Routing prol,ocor and
\data dissemination.

co2 : Apply sensor network on various sensor network platforms, tools and applications.

co3 : Analyze the protocol design issues or Ad-hoc networf *d 
"hull"rg", 

in designing
MAC routing and transport protocols ror wireless Ad-hoc / sensor networks.

co4 : Desig' wsN hardware components. singre mode architecture and gareway using
various WSN OS.
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Jabalpur Engineering College, Jabalpur
(AICTE Model Curriculum based scheme)

6 o/ (spt't 6 L"l'no)n.Tech. (AICTE) VI $rsq.(CSmpgl9l ti9!99jq

μ
“

Subject Name & Title

Maximum Mrrks Allotted Hours/Week ‥

●

●

ｄｉ

Ｔ。
ｍ

Theory Precticsl L T P

Ｅｎｄ

Ｓｅｎ ＭｉｄＳｅｍ嚇
Ｑｕｉｚ，̈
ｍｅｎｔ
Ｅｎｄ
飾

ｂ

泳

ｈ

Ｗ。

Total

iИ arks

Cs 6023 Mobil€ Computing 3 0 0 3

Module I: Signal propagation:
Propagation mechanism- reflection, refraction, diffraction and scattering, large scale signal propagation and

lognormal shadowing. Fading channeis-Multipath and small scale fading.

Capacity offlat and frequency selective channels. Antennas- Antennas for mobile terminal monopole

antennas, PIFA, base station anlennas and arrays

Module II: Multiple access schemes:
FDMA, TDMA, CDMA and SDMA. Modulation schemes- BPSK, QPSK and variants, QAM, MSK,

; multicarrier modulation, OFDM

Module III: Cellular concepts:
Cell structure, frequency reuse, cell splitting, channel assignment, handoff, interference, capacity, power
control; Wireless Standards: Overview of 2G and 3G cellular standards, GSM, EDGE, GPRS, CDMA 2000
and WCDMA,4G networks and LTE.

Module IV: Mobile layers:
Mobile network layer - Mobile IP - Goals - Packet Delivery - Strategies - Registration - Tunneling and
Reverse Tunneling - Adhoc Networks - Routing Strategies
Mobile transport layer - Congestion Control - Implication of TCP Improvement - Mobility - Indirect -
Snooping - Mobile - Transaction oriented TCP - TCP over wireless - Performance.

Module V: Mobile environment processing and personal area networks:
Personal Area Network: Bluetooth and ZigBee.
Mobile Databases and transaction, file system for mobile environment, Mobile agents, Security of mobile
computing and transaction processing in mobile computing environment.

Suggested Books:
l. J. Schiller, "Mobile Communications", Pearson Education, Delhi.
2. Hansmann, Merk, Nicklous, Stober, "Principles of Mobile Computing", Springer.
3. PeiZheng, Lionei Ni, "Smart Phone and Next Generation Mobile Computing", (Morgan Kaufmann

Series in Networking) , Elsevier.
4. Hansmann, LotharMerk, Martin Niclous, Stober, "Principles Of Mobile Computing", Dreamtech Press.
5. WCY Lee, "Mobile Communications Design Fundamentals", Prentice Hall.
6. AJ Viterbi, 'CDMA: Principles of Spread Spectrum Communications", Addison Wesley.
7. VK Garg&JE Wilkes, "Wireless & Personal Communication Systems", Prentice Hall.
8. Paolo Bellavista and Antonio Corradi (Eds.), "Handbook of Mobile Middleware", Auerbach

Publication.
Reza B'Far (Ed), "Mobile Computing Principles", Cambridge University Press.

Chen &Kwai-Man Luk, "Antennas for Base Stations in wireless communicatiohs', TMH.
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ЧObne COmputilJこ Cs 6026)
Course Outcomes (COs)

c0 t) ggfu&rhe functionalily- of mobile network and transporl layer.
g?1] 9,^t,t, different rypes of mobile c"..r;;.";;;;rstem and n nrcnnnsc0 3) Analyze security, mobility, scalability. un.i tr,.i, uni,1u" cha'actorislic5 ir.: i,,irelcss

networks.

69 4) Design frequency reuse and number ofchannel in cellular networks.
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ε3602C Microprocessor 3 3

Module I: Introduction to Microprocessor:
History and Evolution, types of microprocessors, 8085 Microprocessor, Architecture, Bus Organization,

Registers, ALU, Control section, Instruction set of 8085, lnstruction format, Addressing modes, Tlpes of
Instructions.

Module II: Assembly Language Programming and Timing Diagram:
Assembly language programming in 8085, Macros, Labels and Directives, Microprocessor timings,
Microinstructions, instruction cycle, Machine cycles, T states, State transition diagrams, Timing diagram
for di fferent machine cycles.

Module III: Serial I/O, Interrupts and Data Transfer techniques:
Serial VO using SID, SOD. Intemrpts in 8085, Issues in implementing interrupts, Multiple intemrpts and
priorities, Daisy chaining, Interrupt handling in 8085. Programmed data transfer, Parallel data transfer
using 8155. Asynchronous and Synchronous data transfer using 8251A.. Programmable intemrpt
conholler 8259A. DMA transfer, cycle stealing and burst mode of DMA, 8257 DMA controller.

Module IV: Microprocessor Interfacing Techniques:
Interfacing memory and VO devices, Addressing memory, interfacing static RAMs, Interfacing and
refreshing dynamic RAMs, Interfacing a keyboard, Interfacing LED and seven segment displays,
interfacing a printer, Interfacing A/D converters, D/A converters.

Module V: Microcontrollers:
Tlpes of Microcontrollers - Criteria for selecting a microcontroller - Example Applications, 8051
Architecture, Register Organization, 8051 Addressing Modes, Different t$es of instructions and
Instruction Set, Simple Programs, Introduction to Pentium and further series of microprocessors.

Suggested Books
1. R. Gaonkar, Microprocessor Architecture, Programming, and Applications with the 8085, Penram.
2. Bhurchandi and Ray, Advanced Microprocessors and Peripherals, Third Edition McGraw Hill.
3. Raj Kamal, Microcontrollers: Architectue, Programming, Interfacing and System Design,Pearson

Education.
4. Douglas V. Hall, SSSP Raq, Microprocessors and Interfacing, Third Edition, MiGrawHill Education.
5. K. J. Ayala, The 8051 Microcontroller Architecture, Programming and Applications, Perram.

(AICTE Model Curriculum based scheme)

B. Tech. (AICTE) VI Sem' (Computer Science & Engineering)

|‐     | ||、  : ‐
|

彩 γ`
t9

ν 襦 ヘ

/ト/
,お,6″
〔ヽ



MICROPROCESSOR (CS602C)
r

Course outcomes: After completion of course, student will be able to .i

Col : understand the intemal archifecture and organization of g0g5 / g0g6 and g051

microcontroller, different addressing modes and instructions,of g0g5 / g0g6 & g051

microcontroller, serial I/O. intemrpts and data transfer rBchniques.

CO2 z Analyze the assembly language programming and timing diagram of g0g5 / g0g6.

CO3: Apply the interfacing concept of different peripherals (9255, 5253 etc) with
microprocessors and microcontrollers for real time applications.

co4: compare accepted standards and guidelines to select appropriate microprocessors
(8085 & 8086) and microcontroller to meet specified performance requirements.
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CS 603 Software Engincering 3 0 2 4

Module L Introduction:
phases in Software development, Software Development Life Cycle (SDLC), software deveiopment

process models Software process models (Linear Sequential Model, Prototyping Model, RAD Model,

Incremental Model, Spiral Model, and Rational Unified Process), Agile process.

Module II: Software Requirement specification (SRS):

. Role of SRS, Requirements gathering and problem analysis, requirement specification, validation of SRS

' document. Use cases: Use case modelling, Use case diagram and use case documents/specifications.

Module III: Object-Oriented Modeling (using UML):
Analysis Modeling, Developing Class Diagram, Sequence Diagram, Class Collaboration Diagram, Activity

Diagram, State Transition Diagram. System and Subsystem Design, Design goals, Design Pattems.

Module IV: Software Testing:
Unit testing, lntegration testing, System testing, Regression testing, Black-box and White-box techniques,

Static Techniques like code inspections, static analysis and dynamic anaiysis.

Module V: Software Project Management:
Software Project Planning, Cost Estimation, Scheduling, fusk Management, Quality Management,

Software Change Management, Software Configuration Management, Re-engineering, Reverse

Engineering, Project Plan

Suggested books:
1. R S. Pressman ,"Software Engineering: A Practitioner's Approach", McGraw-Hill.
2. Rajib Mall, "Frurdamentals of Software Engineedng", PHI Learning.

3. Sommerville,"Software Enginerring", Pearson Education.

4. Grady Booch, Robart A. Maksimchuk, Michael W. Engle, Bobbij Young, Jim Conallen, and Kellia
Houston, "Object Oriented Anaiysis & Design with Applications" , Pearson Education India.

5. Pankaj Jalote. "An Integated Approach to Software Engineering", Narosa.
6. Bernd Bruegge, Allen Dutoit: "ObjeclOriented Software Engin6ering: Using UML, Patterns, and

Java", Prentice Hall.
7. Blaha and Rumbaugh. "Object-Oriented Analysis and Modeling using UML",TMH.
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f1!jlctpgrtware Engineering (CS 60J)
Lourse (rutcomes (Cos): After successful compretion ,r. thc course . rrrc si udentswill be able to:

CO l) thderstand-and Explain concepts of software engineering such as SI)1.(.andsoftware process models, SRS; UML ,"J.i, f"rt"ft*arc_ Artcl.acLs). sollware_ testing and software project management.

" co 4 Anal)se sRS/probrem specificatiJns to extract relevant dirnrai. ercnrc.rs such asdomain class. class attributes, operations u"Jr"f *io"rfrip, hctwecrr elasscsCo3) Develop rhe use case models, analysis l;;i;i;;;ir*rar, a.d sequc,rc diagramsfor the given problem
C0 4) Design UML models such as Class Diagram, Sequence Diagranr. (.,lass

collaboration Diagram,_Activity Diagrim, siat"li*nritiun l)iagriinr iirtl rcst caseslor a given software problem

ク
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CS 604 Machire Lerr ng 3 0 2 4

Module I: Introduction:
Basic Concepts, Understand and Formalize the Learning Problem, Model and Parameters, Training,
Validation and Test Data. Tlpes ofLearning: Supervised learning, Unsupervised Leaming, Semi-
Supervised Learning Reinforcement Learning and Deep Leaming. Machine Leaming Application
Areas, Present and Future

Module II: Supervised Learning:
Classification, Linear Regression, Linear Regression of One Variable using Gradient Descent
Algorithm, Linear Regressions of Multiple Variables using Gradient Descent Algorithm. Logistic
Regression. Decision Trees, Ensemble Learning - Boosting - Bagging, Naive Bayes classifier, k-
Nearest Neighbors Classifi er.

Module Itr: Unsupervised Learning:
Hierarchical Clustering, k-Means Clustering, Mixture Models, Density-Based Spatial Clustering of
Applications with Noise (DBSCAN), Ordering Points to Identif the Clustering Structure (OPTICS)

Module IV: Introduction to Deep Learning:
Perceptrons, Basic Neural Network Structure, Simple Examples and Motivation for Deep Networks,
Forward Propagption, Cost Functions, Error Backpropagation Algorithm, Training by Gradient Descen!
Fundamental concepts of Kohonen and Grossberg Network, Convolution Neural Network, Recurrent
Neural Networks, Long/Short Term Memory

Module V: Evaluation and Practical Issues in Machine Learning:
High Dimensionality, Importance of Good Features, Inelevant and Relevant Features, Feature pruning
and Normalization, Evaluating Model Performance, Hypothesis Testing and Statistical Significance,
Accuracy, Precision, Recall, confusion Matrix, Bias variance Ttradeoffs, overfitting, Underfrtting.

Suggested Books:
1. Stephen Marsland, "Machine Leaming - An Algorithmic perspective,,, CRC press.
2. Chapman and Hall, " Machine Leaming and patrem Recognition Series,., CRC press.
3. Tom M Mitchell, "Machine Learning", McGraw Hill Education,
4' Peter Flach, i'Machine Leaming: The Art and Science of Algorithms that Make Sense of Data",

Cambridge University Press.
' 5. {ason Bell,,"Machine leaming - Hands on for Developers and Technical Professionals", Wiley.
6. Ethem Alpaydin, "lntroduction to Machine Learning 3e (Adaptive computation and Machine

Learning Series)" , MIT Press.

. 7. lan Goodfellow, Yoshua Bengio, Aaron Courville, ,,Deep Learning,,, MIT press.



搬 ま認眼慮砒 sttc“m∞mメ
“
耐ぬ∝̈郎α山輛

“
ms tt bc ableto:

こOD曝 麺 鵡 出 xメ江n∞
“
中 sぴ m¨H職

磁

=鷲

∬ポ 議 1増
S Otte赫電 ,

stratcgy fOr s。 lving a givcll prtlblcinl

,roachcs 10r the givcn data

sic real world problcllls



Jabalpur Engineering College' Jabalpur
(AICTE Model Curriculum based scheme)

B. Tech, (AICTE) VI Sem. (Computer Science & Enqineerir

順
ｏｄｅ

Subject Nem. & Title

Mrximom ll4arks Allott€d Hours/we€k Total

Credits

Theory Prrcticsl L T P

闘
Ｓｃｍ 面Ｓｅｍ輸
叫̈
面

肺
師
Lab
Work

Total

iMar膝

CS 605
Computer Nctworkr 3 2

4

Module-I: Computer Network:
Definitions, Goals, Components, Architecture, Classifications & Types. Layered Architecture: Protocol hierarchy,
Design Issues, Interfaces and Services, Connection Oriented & Corurectionless Services, Sewice primitives,
Design issues & its functionality, ISO OSI Reference Model: Principle, Model, Descriptions of various layers and
its comparison with TCP/P. Network standardization. Queuing Models: Little's Theorem, Queuing System:
M/lvV1, M,Azl/m, M/N4/oo, MIM/mJm, }1/GI l.

Module-Il: Data Link Layer:
' .-- l6ed, Services Provided, Framing, Flow Control, Error control. Data Link Layer Protocol. Elementary & Sliding

Window protocol: l-bit, Go-Back-N, Selective Repeat, Hybrid ARQ. Bit oriented protocols: SDLC, HDLC,
BISYNC, LAP and LAPB. Protocol verification: Finite State Machine Models & Petri net models.

Module-III: MAC Sub layer:
MAC Addressing, Binary Exponential Back-off (BEB) Algorithm, Distributed Random Access
SchemesiContention Schemes: for Data Services (ALOHA and Slotted ALOHA), for Local-Area Networks
(CSMA, CSMA/CD, CSMA/CA), Collision Free Protocols: Basic Bit Map, BRAP, Binary Count Down, MLMA.
Limited Contention Protocols: Adaptive Tree Walk, URN Protocol, High Speed LAN: Fast Ethemet, Gigabit
Ethemet, FDDI, Performance Measuring Metrics. IEEE Standards 802 series & their variant.

M odule-IV: N etw ork L ay er.Vy'
Need, Services Provided , Design issues, Routing algorithms: Least Cost Routing algorithm, Dijkstra's algorithm,
Bellman-ford algorithm, Hierarchical Routing, Broadcast Routing, Multicast Routing, Congestion Control
Algorithms: General Principles of Congestion control, Prevention Policies, Congestion Control in Virtual-Circuit
Subnets, Congestion Contol in Datagram subnets. IP protocol, IP Addresses, Comparative study of IPv4 & IPv6,
. lobile IP.

Module-V: Transport Layer:
Design Issues, UDP: Header Format, Per-Segment Checksum, Carrying Unicast/lVlulticast Real-Time Traffic,
TCP: Connection Management, Reliability of Data Transfers, TCP Flow Control, TCP Congestion Control, TCP
Header Format, TCP Timer Management. Session layer: Authentication, Authorization, Session layer protocol
(PAP, SCP, H.245). Presentation layer: Data conversion, Character code translation, Compression, Encryptlon
and Decrlption, Presentatiot layer protocol (LPP, Telnet, X.25 packet Assembler/Disassembler). Application
Layer: WWW and HTTP. FTP, SSH, Email (SMTP, MIME, IMAP), DNS, Network Management (SNMP).
Study of intemetworking devices and their configuration- Switches, Hubs, Bridges; Routers and,Gateways etc.

, McGraw
3. Uyless Black, "Computer Networks", PHI Publication, Second Edition.



Subject - Computer Networks (cS eof)

course outcomes: on successful completion of the course, the students will be able to:

COI: Explain OSI and TCP/IP Protocol based reference modelused for constructing Computer
Network.
co2: construct computer Network using Data Link Layer protocol and MAC Layer protocol.
CO3. Compare Routing Strategies, Networks Configuration and various protocols
co4. Design computer Network by using efficient protocols and intemetworking devices,

%ノ 軽
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to be submitted at the
Prof€ssional Elective Course-I

S.No. Subject Code Subject Name

1 EC601 A Data Communication

2 EC601B Wireless Communication

3 EC601C Mobile Standards

、vill bc

List of Open Elective Course - II
S.No. Subject Code Subject Name

1 EC602A Satellite Communication

2 EC602B Simulation & Modeling

3 EC602C Robotics

Jabalpur Engineering College, Jabalpur
PIP Govt.,Afrlliated to RGPV,Bhopal)

Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) VI Semester (E&TC Engg.)

Noterl Depafimental BOS will decide list ofthree optional subjects those are available in MOOC as well for PEC.

- Summer Industrial training should be apart from Iaboratory work undertakan in the college mther it should have industrial orientation and practical aspects/field work.

Iave to give a

PEC: Professional Elective (Branch Specific), OEC: Open Elective Cource (l.terdisciplinary), PCC: Professional Core Course, DLCDI: Digital Leaming Courses/Project and

I hour Tutorial (T) = I credit 2 hour Practioal (P) = 1 credit

・
′`
lili

当f__

S.No
Subject

Code
Category

Code
Subject Name

ルlaximum Marlls Allotted

Total
Msrks

Contact Hours Per Week

Total

Credits

Theory Prrcticrl

L T PEnd.

Sem
Mid Sem.

Exam,

QuiZ/
Assignme

nt

End Sem.
Lab
マVork

1 FC601 PEC Professional Elective - I 3 1 4

EC602 OEC Open Elective-ll 100 3 3

EC603 PCC Linear Control Theory 3 2 4

EC604 PCC Digital Signal Processing 3 2 4

5 EC605 PCC Microwave & RADAR Engg. 10 3 2 4

EC606 PI Minor Project 100 2 1

7 EC607 MC Summerlndustrial Training Minimum Four Weeks Duration (With Project Report). Evaluation will be done in 7th semester

Total 100 150 ７
′ 1 8 20

8 EC608 DLC
Sclf‐ Lcaming Presentation

(SWAYAM/NPTEL7N400C)
4

NSS/NCC,/Swachhata Abhiyan/Rural Outreach Qualifier

Additional Course for Honours or Minor Specialization
P"-,itt"d t" 

"pt 
ft maximum two additional courses in subject code EC608 for the award ofHonours (Minor

Spec ializat ion).

subjects shall be taken with permission of HOD/Coordinator

Internship, MCr Mandatory Courses

Jabalnur Enokreerln, (:.llla.,
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EC601A
(PEC.D

Data
Communication

70 20 10 100 3 1 4

MODULE I
INTRoDUCTIoNToINTERNET:Networkedge,endsystems,clients,serveN,connection]ess
Ld con rectioo odented services, Network code; Access networks, ISPs and intemet backbone'

Delavandlossinpacketswitchednerwork.LAYEREDARCHITECTURE:Protocolsservices
ili"ffi"r1";, otr'..r"r."""- "r"a.l, 

overview of TCP/IP, Berkeley API, Introductory socket

pr"g;r-G in C, Application layer protocols and TCPflP utilities'

MODULETI
;Aii tn{K LAyER: peer_to_peer protocols and service models, ARQ protocols and reliable

data hansfer service, stop-ana *"it, io-t*t-N, selective reject, slidin_g-window flow conhol,

tiooirr! ,".o.,r".y fo, iyrr"t roooo, servi-ce, Data lilk controls: Framing , HDLC data link control,

link sharing using packet multiplexers'
MEDIUM ACCESS CONfn"Oit Random access, ALOHA' Slottetl ALOHA' CSMA' CSMA
-co- 

s.n"ad-g approaches 
-to 

medium access contol, reservation systems, polling, token-

passingrings,"o-purisons,Detoyp"rformat'"eofMAC:Performanceofchannelizationwith
bursty traffic, performance oipoiii"g and tokel ring'.random access and CSMACD' Local area

networks: LAN protocols,-E&;; token ring, irlt"t9.r LAN and IEEE 802.11 standard,

Logical Contol, ivi ri st*a"ta, 802'1lx, 802'15, 802'16'

MODULE III
PACKET SWITCHING NETWORKS: Packet network topology, datagrarn's and virhral circuit'

i""tl"g i" p*t , networks, shortJ-patl routing, ATM networks, traffic management at packet

level,trafncmanagementatflowlevel,traffrcmanagementatt}eflow-aggregatelevel,x.25arrd
tntemet protocol, iCP reliable stream sewice and flow control'

MODTJLEW

TCP/IP: Architectr:re and protocol, IP packet, addressing, subnet, IP routing, cID\ address

resolution, reverse addresj resolution, hap.entation and reassembly, ICMP, IPv6, uDP,

i-r*"Jri""'.""o"1 promo"r, i"t"*.t roi:ting protocols, multicast rcuting, DHCP, NAT and

mobile IP. Port concept.

YfJJ'"3J"*on. Application present'ation session Protocol' lnternet sensitivity and role of

;td;;in:;;Jarg,iri n* *a r"p, htps techniques, general application layer services,



r
. - Text Book:

1. Communieation Networks, 2 ed., A Leon-Garoia, I Widjaja, McGraw Hill Education India.
2. Computer Networking: A top down approach, 5 ed., J F Kurose, K W Ross, Pearson Education.
3. Behrouz A. Forouzan, "Data communicatiorl and Networking", Tata McGraw-Hill, 2004.

Reference Books:
1. Data Netwotks,2 ed,D P Bertsekas, R G Gallagar, Prentice Hall.
2. Analysis of Computer and Communication Networks, F Gebali, Springer 2008.

Course Outcomes:

Upon successful completion of course students will be able to:

co1 Classi& various type of data communication network
co2 Analyze desigr constraints ofphysical layer
co3 Analyze various error detection and correction technologies
co4 Design various addressing mechanism
co5 Analyze various types of connecting devices
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Lab
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100 3 1 4
EC601B

(PEC‐ I)

Vヽireless

Communlcatlon

20 10

滞:鴨服認i:響磐:剛事)
B. Tech. (dCfnl VI Sem. (Electronics & Telecommunication Engg')

/-.^o

MODULE I

WIRELESSCHANNELSLargescalepathloss_Pathlossmodels:FreeSpaceandTwo-Ray
modsls.LinkBudgetdesign-smallscalefading.Parametersofmobilemultipathchannels-
Time dispersion parameteri-coherence bandwidth - Doppler spread & coherence time, Fading

due to Niultipattr, time delay spread - flaI fading - frequency selective fading - Fading due to

Doppler spread - fast fading - slow fading'

MODULE II

CELLULAR ARCHITECTURE Multiple Access techniques - FDMA' TDMA', CDMA -
c.p*'.ycalculations_Cellularconcept-Frequencyreuse-channelassignment-handoff-
.interference & system capacity- trunking& grade of service - Coverage and capacity

improvement.

MODT]LE Itr

DIGITAL SIGNALING FOR FADING CEq.NNELS SITUCIUTE Of A WiTEIESS COMMUNiCAtiON

link,Principlesofoffset-QPSK,p/4.DQPSK,MinimumShiftKeying,GaussianMinimumShift
Keying,Enorperformanceinfadingchannels,OFDMprinciple_Cyclicprefix,Windowing,
PAPR.

MODULE TV

MULTIPATH MITIGATION TECHNIQUES Equalisation - Adaptive equalization, linear and

Non-Linear equalization, Zero forcing and LMS Atgorithms' Diversity - Micro and Macro

diversity, Diversity combining techniques, Error probability in fading channels with diversity

reception, Rake receiver.

MODULEV

MULTIPLE ANTENNA TECHNIQUES MIMO systems - spatial multiplexing -System model -

Pre-coding - Beam forming - transmitter diversity, receiver diversity- Channel state information-

capacity in fading and non-fading channels.

Course Outcomes

扇扇扇藻而6 vanOus Wlrelcss Channds
E rnErstanA;an*s *"oding I
To to channels.

COl
C02
C03
C04 lltin分 f卜 mitlontion technioues and analvze thelr penol.1lance

their performances.
C05
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Quレ /
Assignment 園Ｓｅｍ

Lab
Work

EC601C
(PEC‐ I)

Mobile

Standards

70 20 100 3 1 4

Module 1

cellular Mobile wireless Networks: systems and Design Fundamentals, Propagation Models

Description of cellular system, Frequency Reuse, Cochannel and Adjacent channel interference,

Propajation Models for Wireless Networks, Multipath Effects in Mobile Communication,

Models for Multipath Reception. Evolution of Modern Mobile Wireless Communication System

- First Generation Wireless Networks, Second Generation (2G) Wireless Cellular Networks,

Major 2G standards, 2.5G Wireless Networks, Third Generation 3G Wireless Networks,

wireless Local Area Networks (wLANs), Cellular -wLAN Integration, AIIIP Network: Vision

for 4Q

Module 2

GSM: Architecture and Protocols - Air Interface, GSM Multiple Access Scheme, GSM Channel

organization, Traffic channel multiframe, control (Signaling) channel Multiframe, Frames,

Multfframes, Super-frames and Hyper-frames, GSM Call Set up Procedure, GSM Protocols and

Signaling, Location Update Procedure, Routing ofa call to a Mobile Subscriber

2.5G Networks - The General Packet Radio Services: (GPRS) - -GPRS Networks Architecture,

GPRS Interfaces and Reference Points, GPRS Logical Channel, GPRS Mobility Management

Procedures, GPRS Attachment and Detachment Procedures, Session Management and PDP

Context, Data Transfer Through GPRS Network and Rout, -GPRS Location Management

Procedures, GPRS Roaming, The IP Internetworking Model, GPRS Interfaces and Related

Protocols, GPRS Applications

Module 3

Overview of CDMA systems: IS-95 Networks 3G - The Universal Mobile Telecommunication

System (LMTS) - UMTS Network Architecture -Release 99, UMTS Interfaces, UMTS Network

Evolution 1JMTS Release 5, UMTS FDD and TDD, UMTS Channels, Logical Channels, UMTS

downlink transport and physical channels, UMTS uplink transport and physical channels UMTS

Time Slots, LMTS Network Protocol Architecture, Mobility Management for UMTS Network

Module 4

Overview Mobile Intemet Protocol: Basic Mobile IP, Mobile lP Tlpe-MIPV4 and MlPv6,

Mobile IP: Concept, Four basic entities for MIPv4, Mobite [Pv4 Operations, Registration,

Tunneling, MIPv4 Reverse Tunneling, MIFv4 Triangular Routing, Probleins and Limitations of
MIP, MIPv4 Route Optimization

Module 5

Mobility Management Issues: Role of IP on Wireless Networks - IP for GPRS and UMTS R99,

Protocol Reference Model for UMTS PS domain, Packet Switched Domain Protocol Stacks:

Role of Interfaces, The GTP Tunnel, The Iu-PS Inte'rface and Mobility Management, Packet

routing and transport of user data in UMTS network, Configuring PDP Addresses on Mobile



多

ヽ

Stations, Mobility Management in Wireless Networks, VtoUitiry Classification, Seamless
Terminal Mobility Management, Limitations of current TCPAP -newoiks for mobitity support,
Mobility solution. Accessing Extemal PDN through GPRSruMTS PS Domain, Transparent
Access, and Use of Mobile IP for Non-transparent access, dyramically accesses IP address from
Extemal Network.

cOurse Outcomes

C01 To assess the cellular system capacity

C02 To assess the performance of2G and 2.5G cellular standards.

C03' To learn the various modules of CDMA system.

C04 Acquire various concepts related to mobile protocols

COダ Leam the concopts require understandingof mobile management issues.
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Ｅｎｄ
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Lab
Work

EC602A
(OEC―II)

Satellie

Communlcatlon
70 20 10 100 3 3

MODULEI
Kepler's La、vs, Nenton's iaヽ v, orbital paraineters, orbital perturbations, station keeptig, geo

sutiQnary alld non Geo‐ statiOnary orbits‐ Look Angle Detenlllnatloll― Lilnts of 
Ⅵsibility一

eclipse‐ Sub satellitさ pOint― Sun"msit O,age― La■lnching P■oCCdures-1lunch vehiclcs and

propulsion.                       ‐
MODULE Π

欄l墨鞭麟鷲響灘難鸞欄鮮
蹴淵Icよ脚 織諄穏i∬lln翡飢em H.町 md“螂‖Ⅲma
MODULE IⅡ

          eこ 施 4og― こ」talittsm、 s●n sttem、 D豪歯Modulatio■ alld Mdtiplα intt VoiCe,Dtta,Vid

宙deO BrOa(tast, multiple access: FDⅣ い, TDヽIA, CDN鋏, Assigttα lentヽ /〔etlnods, Spread

SpectruFl■ OOnlmun19ation,COmprcssion― ,nCryphotl
ル10DULE IV
Eatth Statiott TeclmO10gy― Terrestrial lntcrfc■ cc,TranSmi慣∝ atnd Rec,市 el,Attenna SyStnts

TVRO,MATV,CATV,Tett Eqlllpment Measurements on G/T、 CハJo,EIRP,Antema Galn

MODULE V
INTELSAT Series,INSAT,VSAT,MObile satellite services:GPS,INMARSAT.LEO,NIEO,

M_鍮   ]撻:讐響中警響事



Course Outcomes:

Upon successful completion of course students will be able to:

′

Identiff the fundamental concept of @
and eclioses.
Acquire the knowledge to un@
subsystem for Iink budset analvsis
To Evaluate the of various modulation
To Leam the for analysis of earth stition
To Analyze the rrorking and funffi
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Subject
Code

Subject

Name&
Title

Maximum Marks Allotted HoursAVeek

Total

Credits

Theorv Practical
Total

Ⅳlarks
L T PＥｎｄ

Ｓｅｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

Quiz /
Assignment

Ｅｎｄ

Ｓｅｍ

Lab
VVork

EC602B
(OEC― II)

Simulation

&Modellllg

70 20 10 100 ♪ 3

MODULE.I
Introduction: Simulation: When to Apply, Adyantages and disadvantages of Simuiation; Aleas

of application, system aad lts components; Discrete and continuous systems, Model of a system;

Types of Models, Discrete-Event System Simulation, Simulation examples: Simulation of
queuing systems.
Principles, Simulation software: concepts in Discrete-Event Simulation. The Event-

Scheduling / Time-Advance Algorithm, Manual simulation Using Event Scheduling

MOD{,'LE - II
Statistical Models in Simulatio'r: Review of temrinology and concepts, Useful statistical

models, discrete distributions, continuous distributions, Poisson process, Empirical distributions-

Queuing Models: characteristics of queuing systems, Queuing notation, Long-run measures of
perlormance of queuing systerns, Long-run measures of performance of queuing systems,

Steady-state behavior of IvI/G/1 queue, Networks of queues

MODL'LE - lll
Random-Number Generation: Properties of random numbers; Generation .of pseudo-random

numbe$, Tectuiiques for generating random/numbers, Tests for Random Numbqrs.

Random-Variate Generation: Inverse transform technique Acceptance-Rejection tecbnique.

MODTJLE - tV
Input Modeling: Data Collection; Identifying the distribution with data, Parameter estimation,

Gooclness of Fit Tests, Fitting a non-stationary Poisson process, Selecting input models without

data, Multivariate and Time-Series input models.

Estimation of Absolute Performance: Tlpes of simulations ryith respect to output analysis,

stochastic trature of output data, Measures of performance and their estimation.

MODTJLE -V
Measures of performance and their estimation, output anaiysis for termhating simulations,

output aralysis for steady-state simulations'
, Yonilication, calihration And validation: optimization: Model building, verification and

validatioc Verification.of simulation models, Verification of simulation models, Calibration and

validation of models, Optimization via Simulation.

Text Reading:
. Jerry Banks and John carson, "Discrete Event System Simulation", Fourth Edition, PHI,2005.
. Geoftey Gordon, "system Simulation", Second Edition, PHI, 2006 (lJnit - V)'



″
√
／
′
／
・ . Frank L. Severance, "system Modeling and Simulation", Wiley, 2001.

' Averill M. Law and w. David Kelton, "simuiation Modeling and Analysis, Third Edition.
McGraw HiIl,2006.
' Jerry Banks, "Handbook of simulation: Principles, Methodology-Advaices, Applications and
Practice", Wiley, 1998.
. Sheldon M. Ross: lntroduction to Probability Models 7th Edition, Academic press,2002
. Donald E. Knuth: The Art of Computer programming - Volume 2: Semi Numerical
Algorithms, 2nd Edition, PEARSON
. Sheldon M. Ross: Simulation 3rd Edition, Academic press, 2002
' M. Law and \M. D. Kelton. simulation Modeling and Analysis, 3rd Edition, McGrawHill, New
York, USA, 1998

COURSE OUTCOMES

At the end ofthe course students will be able to:-

C01 students able to explain simulation Principles and develop the capability to apply simulation
through oftware

co2 Students able to explain and differentiate different types of Modeling.

co3 Student able to understand different methods for random number generation

co4 Students able to Explain and design different types ofinput Modeling

co5 Students able to Analyse,verify and validate estimation simulation model .



υttcギ讐粧』塁計8111i[職選i::11llli
B.Tech.(AICTE)VI Sem・ CleCtrO■

にS&TelecomttunicatiOn Engg.)
r」vρ fw.e.■ Juv 201,

Maximum Marl

Theory |

躊 A1lotted Hours/Week

Total

CreditS

呻ＣＯｄｅ　　一ＥＣ６０２Ｃ

SubjeCt

Name&
Title

PractiCal

珈
TOtal

Ⅳlarks
L T P

露1淋
QuiZ/
Assignment

100 3 3
(OEC― II)

RobOtics
70 20 10

Module I
Introduction: Historical development of robots; basic terminology and structure; robots in

autom'ated glanufacturing' robot configuration space atrd its topology' de$ses of fteedom

Module fI
Rigid Motions and Homogeneous Transformation: Rotations and their composition; Exponential

cofrdinat"s; Screw theoryl Twists; Euler angles; homogeneous tansformations

Modute III
Forward Kinematics: Common robot configrrations; Product of Exponentials forrnula; Denavit-

Hartenberg convention-V"to"ity 
ftn"oratics: Angular velocf and acceleration; The Jacobian'.

lnverse kinemati"., pt*'* .".huoisnu; g"omet ic approaches; pseudoinverse; sphedcal wrist;

numerical approaches and Newton-Raphson method

Module [V^ituti* 
oiop"n .tui*: The use of the Jacobian; singular configurations; manipulability

Kinematics of cloled-chains
Robot clynamicr, l_"gr*[u, dynamics; Eufer-Newton equations for open kinematic chains.

Forward and inverse dYnamics'

Module V
Trajectorygeneration:trajectoriesinspaceofhomogeneoustansfomntions;minimumtime
uaj ectories
Feedback control: Actuators and sersors; velocity and torque controi; PID contol; linearization;

feedback linearization
vision-based control: The leometry of image formation; featEe extraction; feature tracking (lab)

Press, 2017
' 2. Robotics, Vision, and Control' Peter Corke' Springer' 201 1'

4. Introduction to Robotics' P' J' MoKerrow' ISBN:0201182408



Course Outcomes:

co1 Understand basic terminology,structure of Robots and its topology
co2 Analyze Rigid Motions and Homogeneous Transformation: Rotations and their composition;
co3

c04

co5
control , feedback control

一Ｊ〓メ′∫一一一

Forward and lnverse kinematics of Common robot, numerical approaches and Newton-Raphson
method
Apply Statics of open chain, manipulability Kinematics of closed-chains, Robot dynamics,
Forward and inverse dynamics
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Lab
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EC603 Ｌｉｎｅａｒ̈
詢

70 20 10 20 150 3 2 4

Module I
Basic Control System Introduction and Classification of contol System, open and closed loop
systems Linear Conhol System, Mathematical models of physical systems, Transfer firnctiorl
Block Djagram Representation, Signal flow Graph, MMO, Mason,s gain formula,
Linearization.

Module II
Error Analysis -Effects of Feedback on gain and time constant, pole location, bandwidth,
Sensitivity, Disturbance signal, conhol over System .standard rest Signals, Time Response of
lst order system, Design of Higher order system, steady-state Enors and Error coeffrcients,
error constants, Effects of Additions ofPoles and Zeros to open Loop and closed Loop system,
Design Specification of Dyrrarric fust and higher order system, performance lndices.

lllodule III
Time Domain Stability Analysis- Concept of Stability of Linear Systems, Eflects of Location
of Poles on Stability, Necessary Conditions for Stability, Routh-Hurwitz Srabiliry Criteria
Relative Stability Analysis, Root Locus technique, Experimental determination of tansfer
function.
Frequency Domain Stability Analysfu\ Performance Specification in Frequency Domain, Co-
relation between frequency Domain and rime Domain, Bode PIot, Minimum-p'hase and Non-
Minimum Phase System, Polar Plots, Inverse Polar Plot, Nyquist stability criterion, Assessment
of Relative stability (Phase Margin, Gain Margin and stability), constant-M and N circle,
Nichols Chart.

Module [V
Approaches to System Dpsign, Types of Compensation, Design of Phase-Lag, phase Lead and
Phase Lead-Lag Compensators in Time and Frequency Domain, Proportional, Derivative,
Integml and PID compensation. Modeling of discrete -time systems -sampling -mathematical
derivations for sampling sarnple and hold -Z-transforms-properties -solution of difference
equations using Z transforns -examples of sampled data systems -mapping between s plane and
z plane

Module V
State varia.bles Analysis and Design- Concept of State Variables ald State Model, State Space
Represeotation of .syrtems, solution of state Equation, Transfer Function Decomposition,
Discrete time system.



Text Books:
1, Ziemer R.E., Tmnter w.H. &Fannil D,R., "Signals and Systemsr', Pearson Education Aiia
2 Oga+.aK., "Modern Control Engineering", Prentice Hall India
3. Nagarath I.J. &Gopal M., "Conhol System Engineering", Wiley Eastern Ltd.

4.Kuo B.C., "Digital Control Systems", Oxford University Press

COURSE OUTCOMES

At the end of the course students will be able to:-

CO1: Describe mathematical modei of the electrical and mechanical systems and simptify

complex systems using diflerent gaphical techniques in closed and open loop systems.

CO 2: Apply time domain analysis and steady state response in control systems

CO 3: Analyze Time Domain and frequency domain stability Techniques in control systems

CO 4: Desip control systems with the desired phase and gain perforrnance.

CO 5: Demonstrate the concept of state, state variable and state model and apply this knowledge

in steady state analysis automation systems.
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Total

Marks
L T P

Ｅｎｄ
飾
Ｍｉｄ
跡
ＭＳＴ

Quiz /
Assignment
園
鍮

Lab
りVork

EC604
Digital
Signal

Processing
70 20 10 30 20 3 2 4

Module - I
Discrete-Time Signals and Systems : Review of Discrcte-Time Sequences and Systems, Linear

constant coefficient difference equations, Derivation of tramfer fiuction of LTI systems,

Frequency Domain Representation of discrete time sipals & systems, Signal flow Graph

represent'dtion of digital network, matix representation, introduction to Two dimensional

sequences and systems.
Module - II
The z-Transform Applications: The review of Direct z-tansform atrd Inve$e- Z tansform

,Mapping of S-domain to Z- dornain, System Stability in Z-domain, Rational z-transforms, chirp

- Z transform, Twqdimensional Z-transform. Desigrr of LTI systems using Z-tansform.
Module - III
Frequency Analysis of Discrete Time Signals: Discrete Fourier series @FS),Comparision of
the DFS and Discrete Fourier Transform (DFT), Properties ofDFT , Circular Convolution, Two
dimensional DFT ,FFT algorithms, Radix-2 FFT Algorithm, Goertzel's Algorithm, Decimation

in time, Decimation il frequency algorithm, Decomposition for 'N' composite number.

Module - fV
Basic lilter structures -Recursive and non -recusive networks, System connectivity, Basic
structures of IIR'and FIR filrcrs, Determining of systea response, Impulse resporxie and tansfer
function of filters, Determining impulse response using Recursion formula ,finite word -length

effec* in digital filters.
Module - V
Digital filters Design Techniques: Design of IIR and FIR digital filters, Impulse invariant and

bilinear transformation, windowing techniques- rectangular ancl other windows, Application of
MATLAB for desigrr of digital filters, Concept of Adaptive filteriag and applications.

Books:
1. A.V. Oppenheim and R. W. Schafer: Digitat Sipal hocessing, Prentice Ilali.
2. . L.R. Rabiner and B. Gold: Theory and Application of Digital Sipal Processing, Prentice

Hall
3. John, G. Proakis and Monolakis: Digital Si$Bl Processing, Pearson Education

, , 4. Salivahanan and Vallawaj: Digital Signal Processing, Mc Graw Hill.
. .5. S. K. Mitra: Digital Signal Processinq A_ComputgrbT,ed lpp_roach, Mc Graw Hill.
.. . 6.'Schilling.and Harris: Fundamentals of DSP using MATLAB, Cengage Leaming.

′

才
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Ｆ DIGITAL SIGNAL PROCESSING LAB
(Suggested Exercise)
List of experiments:
The following practical shourd be performed using Matrab/ any DSp software -l. Generation, analysis and plots of discrete-time sigials.
2. implemenration of operations on sequences (addition, multiplication, scaling, shifting, folding
etc).
3. Implementation of Linear time-invariant (,TI) systems and testing them for stability and
causality.
4. computation and plots of z-hansforms, verification ofproperties of z-transforms.
5 . computation and plot of DFT of sequences, verification oi properties of DFT.
6. Computation and plots of linear/circr:lar convolution oftwo sequences.
7. computation of radix-2 FFT- Decimation in time and Decimation in frequency.
8' khplementation of IIR and FIR filter stuctrues (direct, cascade,. parallel itc).
9. Design of windowing techniques of FIR Filter.

Course Outcomes;
U of course students will be able to:
C01 Re2rcsent豊理al and wstem m var12uS dOmain
C02 Desigq of LTI system using Z Transform
C03 An3け zё lle■eq19,Cy二⊇おCrtt Th2鉗gn夢
C04
C05 DcSgnhg ofvarious Dtし I Fi■ crs

|:1 1‐ it i                    :1'
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Total

ⅣIarks
L T P

Ｅｎｄ

Ｓｅｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

QuiZ/
Assignment
園
Ｓｅｍ

Lab
wOrk

EC605
Microwave
& Radar

Enqg.

70 20 10 30 20 3 4

MODULE I
Microwave components: Rectangular cavity resonators; Q of a cavity resonator; Re-entrant

cavities; Slow-wave structure; Mtrowave hybrid circuits; S-parameters and their. properties;

waveguide tees; Hybrid ring; waveguide comers bends and twists; Two hole directional coupler; s-

Matrix; Ciiculators and Isolators; Hybrid couplers.

Mfl3"Hf;fl,rear Beam and crossed-Field rubes: Failure of conventional tube at high

frequency; Klystron-Velocity modulation; Bunching; output power and loading; Reflex klystron-

Velocity'modulation; power output and efiiciency and electronic admittance; Hblix travelling wave

tubes; amplificationrpiocess; Conventional current; Electric field wave modes; Basic principle of

coupled cavity; Magnetron-Types and Principles of operation; Modes of oscillation; Strapping; pi-

mode separation.
MODULE-IU
Microwave Devices: Transistors, Tunnel Diodes and Microwave FETs: Structure; Operation;

Characteristics and Power ftequency limitations of microwave transistors; Tunnel diodes and Field-

Effect Transistors. Transfer dl."tron Devices: Gunn diode; Gunn Effeot; Principle and Mode of

operation; Microwave generation and amplification Tunnel Diode; PIN diode. and. crystat diode.

Modulator; Switches, Avalanche Transit- Time Devices: Physical Stntcture; Principle_of operation;

characteristics; Power outpul and Effrciency of IMPATT, TRAPATT and BANTT diodes;

Paramekic amplifiers.

Mfl"'#"i-flign principtes. Impedanoe transformation, Impedance Matching, Microwave Filter

Design, pp and 
"Mic.o*ar" Ampiifier Design, Microwave Power amplifier Design. Low Noise

Amplifier Design, Microwave Mixer Design, Microwave Oscillator Design'

Microwave Measurement: MicrowavJ bench; Precautions; Power measurement; Bolometric

method; Atenuation; VSWR; lmpedance, Frequency and Q ofthe Cavity'

MODTILE-V
Principles and Applications of Radar: Basic Radar, Radar Block Diagram, Radar Frequencies,

Applicitions, of Radar; R.adar Range Equation, MTI.and Pulse Doppler Radar: Introduction to

Oofpter ana Vfn Radai, delay line cancelierr, staggered PRF. Range gated Doppler filter, limitations

to lr4TI performance. Traeking with Radar, Monopulse Tracking, conical .Scan and sequential

LObing, iimitations to Trhckin! Acouracy, I-ow Angte Tracking, Tracking in range, Comparison of

Trackers.

Text Books:
1. Microwave Devioes and circuits by samuel Y. Liao, 3rd Ed., Pearson Education.

2. Foundations of Microwave Engineering by R 'E' Collin, TMH Pub'

3. Introduction to Radar Systems by M'l Skolnik, TMH Pub' Co'

オ
Ｊ
　
　
　
　
　
●
　
　
　
　
゛



Reference Books a

1. Microwave Principles by Reich.
2. Microwaves, Gupta, New Age Intemational publishers.
3. Microwave and Radar Engg., M. Kutkami, Umesh pr:blibation.

Course Outcomes:

Upon successfi-rl completion of cou$e students will be able to:

く
　
　
　
）

COl

C02
C03
C04

C05

√
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S No
Subject

Code

Category
Codo

Subject Name

Maximum Marks Allotted

Tota:

Mar16s

Contact Hours Per Week

Total

Credits

Theory Practical

L T PEnd
Sem

Mid S€m.

Exam.

Quiプ

Assignhe
nt

End Sem
Lab
VVork

1 EE601 PEC Professional Elective - I 3 1 4

2 EE602 OEC Open Elective-II 70 3 3

3 EE603 PCC Microprocessor & Microoonroller 3 2 4

4 EE604 PCC Switchgear & Protection
3 4

5 EE605 PCC Power System Analysis 3 4

6 EE606 PI Minor Project
1

7 EE607 4ヽC Summer lndustrial l raining Minimum Four Wccks Duration(W“ h PrdcCt Rcpo■ )Evaluation w‖ l bc donc in 7th scmcstcr

Total 1 8

EE608 DIンC
Self- I-earning Presentation
/(\r/ A v li,,t/\IpTFI /MOOa\

4

NSS/NCC/Swachhata Abhiyal17Rura1 0utrcach Qualifier

Add●oni Course fOr Honou6 or Mhor Spcc● Hzatlon
Pernitcd to optお r maximuln two additional courscs in sublcct codC LL003 10rinC awalo ol nonours、

lv‖‖o:

Spccialization)

Jabalpur Engineering College,Jabalpur
(Declared Autonomous by MP Govt.,Afrlliated to RCPV,Bhopaり

rc availablc inヽ 400C as wcll for PECNotcl Dcpartmcntd BOS win dcddc hst Ofthrce oplona sub」 ccts tl10Sc a

2:umTlヤ
dusTaWa,|ギ

"uに

bC apart'om 17aborato,work undcrlakcn h thc cdに gc rathcr i shoud havc hduゞ nd odcntation and prtticJが
pccts/ndd wOrk

_■_ :_L^r■ ,L^^_^^`^‐ ^‐月 ●●J^_■。●●、′■ ,^ol、′^^hr■ 、拿nl,1lon in the dena■ ement Evalu7ation win bc donc in 7th scmoStCr     ,have to give a

―

■■e,DLC′ PI:I)igltal Lcarning Courscs77Prolcct and
PECI Profcsslonal Elcctivc(Branch Spccilic),OE(1 0pcn Elcctivc Coursc(Intcrdisciphnary).PCC:PⅢ

Professional Electiv e-l

S.No Subject Code Subjoct Name

1 EE601 A Computer Aided Design ofElectrical Machines

2 EE601B Wind & Solax Energy Systems

3 EE601C Control Systom Design

h¨

ln

--------- Li"t of Op",, Et""ti"e Course - II '

S No. Subject Code Subject Name

1 EE602A Signal & System

2 EE602B Power Plant Engineering

3 EE602C Electrical & Hybrid Vehicles

1 Tulorial(T)‐ 1 2 hour : I oredit

MOOC subjects shall be taken with permission of HOD/Coordinator
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8,Tech.

4ヽイ   εアでく′
(ElectricaI Engineering) Semester: Vl

「
Jあ

一と

Ⅳbddl I:GENERAL CONCEPT OF COル IPUTER AIDED DESIGN OF ELECTRICAlッ
ⅣlACIIINES:Introduction to CAD and CAN4,Detalis of Flowcharts t)r design or elcctlcal

machihes,0可 cctiVe Paramctcrs fOr OpimizajOn in an Electncal Machinc、 SelcctiOn Of Optimal
Dcsign,Lowest Cost and Signiflcance of"KyKVA", Relatlon bctween rating and dinlensions Ol

rotating machines,Ⅳ Iain dirncnsions,Total loading, Spccinc loadings,Output cOcficient.
Factors affccting size of Rotating machincs,ChOice Of speciflc magnetic loading、

choice of
speciflc clectric ioading , Hcaing cOoling and ventilatiOn in clcctrical machines、

 types Or
ptirnal design

胤思∫;デし蝸
ty沈
翼:｀漱∬胤漱

1螂∝側Ctllatlo¨k臨Ⅲ&htts

y期榊1猟灘報満盤鋼
:I:まli:1も:iず品1111も、][I:r.C°

mputer Pro_tra n

灘 1難掛 i蕪lwittigc導 P`島貯常」層1』懸T紺Ⅷ

朧『 [胤[黒灘蝋 i罵啓常
障祠 鳳 躙 tW5譜

Design of salient pole and cylindrical rotOr

蠍引躙鯖出醜鰤鰤鮒i聯帯締

拙椰 ^出塀 Ψ響
翼Jtti熙指

PCSi響 ♀
f lntCr_P。 佗/COmpensaung‐ winding and

Ov∝洲P∝おrmanc∝ cOmp耐∝PЮga)ス C°

“

phあ鍵 liハlnⅢ「高品 語l橘 孟:榊Iえsltbr Oplmal Dcsign

ヽ

E 6of ( Yoo-f<rt io""l Elecl itc -r ) wcl.lul卜 2019)
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Tota:

Credits

Theory Practical
Total

Ⅳlarks L T ｒ^園
‰ Ｍｉｄ飾
囃

QuiZ,
Assignment

End
Sem

LabヽⅣork

FE 601
n

Computer
Aided Design
of Elechical
Machines

70 20 10 100 3 l 4

|ゝ.‐..´



Referemces:
l. K M Vishnu Murthy.- '.Compurer Aided Design ol E jectrical Machines..
Hyderabad

2 K Hameyer & R. Belmans -Numerical Modelling and Design of Electrical Machines and
Devices WIT Press

3 Veinon, cyril G.- "computer-Aided Design of Electric Machinery" M, press

4 v.K. Mawya, Jalan , Shukla - "computer Aided Design of Electricar Machines,.. KatariaPub, New Delhi.

3S PublicatiOn

Courso Code :    EE601
Course Catego呼  :    PEC
Course Name : Computer Aidel DeSitt ofElectrical ⅣIachines

After completion of this course students will be hble to-

CO1: Understand the fundamental design concepts of rotating electrical machines.

CO2: Conventional desigrr of electrical machines.
CO3: Develop designs dimension of electrical machines using computer based

techniques. いヽ

|■■
●|■
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EE601C
Contlol

Svstem Design
70 つ

ι 10 100 3 , 4

Jabalpur Edgineering College, Jabalpur

(AICTE Model Curriculum based scheme)-

B.Tech. (AICTE) VI Sem. @lectrical Enlineering)

′ FでここFレ エリ
0・ e・■July 2019)

Module I: Design of Feedback control Systems : Introduction; Approaches to System Design:

cascade compensation Networks; Phase-Lead Desigrr Using the Bode Diagram; PhaseJ.ead
'Design 

Using the Root Locus; System Design Using Integration Networks; Phase-Lag Design

using the Root Locus; Phase-Lag , phase lead Design using the Bode Diagram; Design on the

Bode Diagram Using Anatltical Methods; Systems with a Pre-filter; Design for Deadbeat

Response; Desigrr ExamPles.

Module II: Design of state variable Feedback systems : Introduction, state space

representation of physical systems, State space models of some common systems like RJ,-C

networks, DC motor, inverted pendulum etc., controllable canonical Form, observable

Canonical Form, Diagonal Canonical Form, State transitionmatrix, Solution of state equations,

controuability and observability, Full-state Feedback control Design; observer Design;

Integrated Full-State Feedback and Observer; Tracking Reference Inputs; Intemal Model Design:

Design Examples.

Module III: Introduction to Robust Control and Optimal Control : Robust control system

and system sensitivities to parameter perturbations, analysis of robustness, systems with

uncertain parameters, considerations in design ofrobust control system, robust PID controller.

Module IV: Lyapunov's Stability and optimal control : Positive/negative definite,

positive/negative semi-definite functions, Lyapunav stability criteria, introduction to optimal

control, Riccatti Equation, Linear Quadratic Regulator, Design Ixamples.

Reference Books:

I . ModernControl Engineering by K. Ogata, PHI.

2. Discrete Time Control Systems by K. Ogata, PHI.

3. Automatic Control Systems by B C Kuo, PHI.

4. Control Systems, Principles and Design by M. Gopal, MC Graw Hill,2012

R

ゞ
・



Course Outcomel (EE60IC) Control System Design

After leaming the course the students should be able to: - .

COl. Define fundamental control system design specifications and
controller design.

co2. Recognize the impoftance ofobservability and conaollability for system design.

co3. Design modem controllers based on the state space techniques, optimal control and
robust control techniques.

co4. Design cascade compensators based on time Domain and frequency domain analysis
techniques; synthesize the controller using analog circuits.

.CO5. Design state feedback and optimal control.

basic principles of

|:プ



Jabalpur Engineering Collegeち 」abalpur

(AICTE Ⅳ質odei Curriculum based scheme)

θ.fe」ッヽ.L=r‐●gebct麗ctt Enjneenng)Semester VI
(w.e.f. .Iuly 2S19)

Subject

Code
SutteCt NaIIle

&Titie

Maxirnurn Mrrlis .Anlctted I{oursNeeh

To惚 l

Credi鬱

Theory Fractical
Total

■ttarks L T PEnd
Sem 剛
鍮
酎

Quiz,
Assignment

脚
鰤
Lab Work

FF602
Signal &
System

70 20 10 100 つ 3

Modu le-{

Dynarnic Representation of Systems: systems Aftfibutes. Causaliry tinearity, time-

invariance. Special signals, complex exponentials, Singularity flrnctions (impulse and step

functions)..Linear Time-Invariant Systems: Differential equation representation convolution

integral. Discrete form of special functions. Discrete Convolution and its properties.

Realization of LTI system (differential and difference equations).

Module-II
Fourier Analysis of Continuous Time Signals and Systems: Fourier Series, Fourier

Transform and properties, Parseval's theorem, Frequency response of LTI systems.

Sampting Theorem, reconstruction of Signal from its samples, sampling in the frequency

domain.

Module-[IX
Fourier Analysis of Discrete Time Signals & Systems: Discrete-Time Fourier .Series,

Discrete-Time Fourier Transform (including DFT) and properties, Frequency response of
discreie time LTI systems.

Module-IV
Laplace Transform: Laplace Transform and its inverse: Definition, existence conditions,

Region of Convergence and properties, Application of Laplace transform for the analysis of
continuous time LTI system (stability etc.) Significance ofpoles & zeros.

Z-Transform: Z-Transform and its inverse: Definition, existence, Region of convergence

and properties, Application of Z-Transform for the analysis of discrete time LTI systems,

Significance ofpoles and zeros, sampling of discrete-time signais.

Module-V
Introduction to Digital Signal Processing.

References

1. Alan V. Oppenheim, Alan S. Willsky and H. Nawab, Signals and systems, Prentice

Hall, l9q7

2. Simon Haykin, "signals & Systems", 3'd Edition, John Wiley, 1995

3. Proakis, Manolakis & D. Sharma, "Digital Signals Processing", Pearson Pub.

Jヽ 帳
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Course Code : E8602
Course Category : OEC.
Course Name : Signals & Systems
After completion of this course students will be able to_

COl: Classify different signals and systems.
co2: Determine Fourier aaalysis of continuous and discrete time signals.
co3: Apply Laplace transform and Z transform for the anarysis if continuous and
discrete time LTI systems.
CO4: Explaia the basics ofdigital signal processing.



Jabalpur Engineering Co1lege,」 abalpur

(AICTE Model Curricululn based scheme)
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Stlbject

Code
SutteCt Name
&Title

Ⅳ質aximum Ⅳ質arは A職oaed Hou縣/1Veek

Total

Credits

Theory Fractical
Total

Marks L T P
闘
鰤 幽鍮
岬

Quiz,
Assignment

園
鍮
Lab Work

[(Og

Micro-
processor &
Micro-
controller

70 20 10 30 20 150 3 2 4

Nlodule I
Microprocessor 8086:Introduction to 16-bit 8086 microprocessors, {rchitecture of 8086, pin

configuration, intemrpts, minimum mode and maximum mode, tinhing diagram, Memory

interfacing, Comparative study of Salient features of 8086, 80286 and 80386.

lVlodule II
Microprocessor 8086 Programming: Introduction set of 8086, Addressing mode,

assembler directives & operations, assembly and machine language pro$amming, subloutine
call and retums, Concept of stack, Stack structure of8086, timings and delays,

Module III
Input-Output interfacing: Memory Mapped I/O and Peripherals VO. PPI 8255 Architecture
and modes of operation, Interfacing to 16-bit microprocessor and programming, DMA
controller (8257) Architecture, Programmable interval timer 8254, QSART 8251, 8 bit
ADC/DAC interfacing and programm ing.

Module IV
Microcontroller 8051 : Intel family of 8 bit microcontrollers, Architecture of 8051. VO

Configuration, interrupts, Intemrpt structure and interrupt priorities, port structure and

operation, Accessing intemal & extemal memories and different mode of operation, Memory
organization, Addressing mode, instruction set of 8051 aad programming.

Module V
8051 Interfacing. Applications and serial communication:8051 interfacing to ADC and

DAC, Stepper motor interfacing, Timer/counter function, 805i based thlristor firing circuit,
8051 connections to Rs-232, 8051 Serial communication, Serial communication modes,

Serial communication programming, Serial port programming in C.

BOOKS:
1 . Hall Douglas V. Microprocessor and interfacing, Programming and Hardware,

second edition, Macmillan McGraw Hill.
2. Ray A.K. Burchandi K.M. Advance Microprocessor and peripheral, first edition,

TMH
3. Kenneth J. Ayala, The 8086 microprocessor. Programming and interfacing the PC,

Indian edition CENGAGE Learning.

4. Muhammad Ali Mazidi and Janice Gillespie Mazidi, The 8051 Microcontroller and

Embedded Systems, Pearson education, 2005

i x1 ,h\tli .^. i/'l\,\ A)*
,noW \-\ { '\)" --Q 'l-



5 Kenlldh J AydLThe 8051 Mt10cOntrdlξ rたchtcturc,II cdiOn,cENGAGE
Learning

'ま
難 1寛鑑掘μ

富鰤 需轟服 翼潔蠍ξ磁鳳y耐

緩

X-ist of Experirnents :

1. Assembly Language programs Microprocessor g0g6
2. Assembiy Language programs of Microcontroiler g05 

1

3. Assembly Language programs of Interfacing chips

Course Code : EE603' CourseCategory : PCC
Course Name : Microprocessor & Microcontroller
After completicn oJ this course students will be able to_

COl: Understand the working of processor und aerelop g0g6 assembly level
programs.
co2: Apply 8051 to interface peripheral and Ios in intemrpt driven data transfer
mode.
CO3: Iaterface various peripheral ICs like 8255, 9257,8251, and g254 with 9086
Microprocessor.

■ '



」abalpur Engineering College,Jabalpur
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Ⅳ正aximum Ⅳ質artt Allotted HoursMeek

Total

Crediヽ
Subjed
Code

Subject Nalne

&Title

Theo呼 Practical
Total

シIar魅 L T P

脚
鰤 蜘鰤
耐

Quiz,
Assignment

園
鍮
LabヽVork

FF“自
Switchgear &
Protection

70 20 10 30 20 150 つ 2 4

o&rL-I : Retays:Gcncral consideration,scnsing of fault,primacF and back up protection,basic

requirements of protective relaying, classification of relays, construction of electromagnetic

relays, induction type relay principle, inverse time and definite time characteristics, over current,

over voltage, directional, distance relays, differential buchholz and negative phase sequence

relays.

mfulO -ll : Advance relays : Static Relays : Classification of static relays, block diagram &
components of static relays, comparators, static over current, static directional, static distance and

stati; differential relays. Microprocessor Based Relays: General considerations, flow chart and

software development for protection, microprocessor based over current relay, directional relay,

distance relay, security and reliability. Numerical Relays: Principle, characteristics and operation

of numerical relay. FPGA based relays.

tftail^LIII : Protection : Types and detection of faults and their effects, altemator protection

scheme, power translormer protection, generation-traasformer unit protection scheme, busbar

protection, transmission line protection, frame leakage protection, pilot relay scheme.

Mr.lola -W : Switchgear : Fuse : Characteristics, [pes of fluses, selection offuses, construction and

application ol HRC fuses. Circuit breaker : basic principle of operation, are phenomenon,.

initiation and maintenance of are, arc interruption methods, are voltage and current waveform in

AC circuit break in. re-striking and recovery voltage, current chopping, rating of circuit breakers,

breaking capacity, making capacity, short time rating, working principle and important feair.ires of
oil CB, minimum oil CB, air blast CB, Vacuum CB and SF6CB, auto high speed re-closing.

Ma&rlC -V : Over voltage protection and neutral grounding : Surge over voltages : Causes of
over voltages, lightning phenomenon, protection oi transmission line against over vcltages,

klydonograph and rnagnetic link, switching surges, surge diverters petersion coil and insuiation

coordination.
Neutral grounding : Resistance earthing, reactance earthing, resonance earthing,. voltage

transformer earthing, earthing transformer.

References:
i. Sunil S.Rao, Switchgear and Protection, Khanna Pub New Delhi, 1986

2. C.L. Wadhrva, Electrical Power Systems, Newage International (P) Ltd 2000
3. B.Ravindranath and N. Chander Power System Protection & Switchgear, wiley Erstern Ltd
1977

4 Badri
2001

5. T.S.Madhava Rao, "Power System Protection: Static
Application'', Second edition. McGraw Hill Pub.

Ram, Vishwakarma, Power System Protection and Switchgear, Tata Mc Graw Hill

Relays with Microprocessor

_■ 1‐鞣与才
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2. To check the percentage setting
operation.

of percentage differential rclay by performing

' A.o|.]:"*" 
pick-up value and reset-value of instantaneous relay by performing

4' To perfqrm operafion and prot the directional characteristics of directional overcunent relay on R-X diagram -- "- *ravvLru,.r uvr

5' To perform operation and p10t ihe characteristics of over/under voltage 
.' 

.

microcontroller based relay.
6' To check the operation of microcontrolrer based over current reray and prot ther curves.
7 To plor the directionar characteristics of microprocessor based directional relay byperfonning operation. - ^'v!'!vrrq' r!t4'l ur 

. .:8 To perform operation and plot characteristics of microprocessor based differential

Cotlrse Code    :
Collrse Catego呼   :
Coursc Name    :

EE604
PCC
Switcllgear&Protecdon ‐

After completion of this course students will be able to-

C01: Categorize various types of relay's and their working
CO2: Explain the t1pes, working and application of circuit breakers..
C03: Illustrate Protection of Bus-bar, transmission line, transformers and altemator.
C04: Develop and design ofvarious protection schemes.
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(w.e.f. July 20X9)

lubject

Code
Subject Name
&Title

Ⅳ12ximulll Martt Allotted Ⅱollrs′ Vヽeek

Total

Credits

Theory Practical

Total

Ⅳ質ar魅 L T P
剛
Ｓｅｍ

Ⅳ質id

Sem
ⅣIST

Quiz,
.Assignment

師
軸
Lab Work

EE
Power Svstem
Analysis

70 20 10 ヨθ 2o 150 3 2
Ｌ
「

Module -I Power System Network Matrices

Graph Theory: Definitions, Bus Incidence Matrix, Y6u, formation by Direct and Singulm
Transformation Methods, Numerical Problems. Formation of Zgu5: Partial network,
Algorithm for the Modification of Zso. Matrix for addition element for the following cases:
Addition of element from a new bus to reference, Addition of element from a new bus to an
old bus, Addition of element between an o1d bus to reference and Addition of element
between two old buses (Derivations and Numerical Problems).- Modification of Zsr, for the
changes in network ( Problems)

Module -II Power flow Studies-l

Necessity of Power Fiow- studies, Data for Power Flow studies, Derivation of Static load
flow equations, Load flow solutions using Gauss Seidei Method: Acceleration Factor, Load
flow solution with and without P-v buses, Algorithm and Flowchart. Numerical Load flow
Solution for Simple Power systems (Max. 3-Buses): Determination of Bus voltages, Injected
Active and Reactive Powers (Sample one Iteration only) and finding Line Flows/Losses for
the given Bus Voltages.

Module - III Power flow Studies-2

Newton Raphson Method in R.ectangular and Polar co-ordinates Form: Load Flow solution
with or without PV Busses- Derivation of Jacobian Elements, Algorithm and Flowchart.
Decoupled and Fast Decoupled Methods-- comparison of Different Methods -.DC load Flow

Module -IV Power System Steady State Stabilify Analysis

Elementary concepts of Steady State. Dynamic and rransient stabilities. Description of:
steady state stabiiity Power Limit, Transfer Reactance, Synchronizing power coifficient,
Power Angle Curve and Determination of Steady State
steady state stability.

Stability and Methods to improve

躾v―_



::愛

ⅣIodule― V Power Systelll Transient State Stabilitt Analysis

De五vatiO,Of swing Equalion DetcllllinatiOn ofTransient Sta11lity by Equalノ書ca Critcrion,

～

pliCatiOn Of ёqual Arca Criterion,Criical Cleanng´ mglc Calculation― SOlution of Swing
Equttion: POint― by―POint Mcthod ⅣIctl10ds tO improvc Stabiliけ ― ApplicatiOn of Aut。
Rcclosing and Fast Opcrating Circuit Breakers

REFERENCE BOOKs:                         ・

I POWer syStcrAnalysis by Graingcr and Stcvenson,Tata McGraw Hill
2 Power Systcm 411alysis― by A R Bcrgcn,Prcntice Hall,Inc

3 Power Systemハ malysis by Hadi Saadat― TMH Edition
4 Power System halysis by B R Gupta,WЪ celcr Publications
5 Complltcr Tcchは qucs in Powcr Systern Amalysis by M A Pai,TⅣ IH PublicttiOns

.6 Modem POwcrsystem Anaけ siS― byIJ.Nagath&D P Kothan:Tata McCha、、LHill
Publshing cottany,2nd edition

Course Code : EE605
Course Category : pCC
Courle Name : power System Analysis
After completion ofthis course students will be abli to_

COl: Use power flow methods in the power-flow problem (hand calculation and
simulation)
CO2: Calculate power system admittance and impedance matrices.
co3: Analyze and determine power Systern steady state and transient stab ity. '

・ヽ
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ι 1
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study regarding {ield data,4-aboratory investigating Analysis lDesign ofthe

subject related to Electrical Engineering.







Jabalpur Engineering College,Jabalpur
(Declared Autonomous by MP Go、アt"Afflliated to RCPV,Bhopal)

(AICTE ⅣIodel Curriculum Based Scheme)
Bachelor of Technology(B.TeCh・ )VI Semester(Industrial&Production Engg。)

Summer Industrial training should be apart from laboratory work undertaken in the college rather it should have industrial orientation and practical aspects/field work.

to give a

Int€rnship, MC: Mandatory Courses

2 how P attcが o‐ 1∝C疏

MOOC/DLC Courses IMOOC subjects shall be taken with permission ofllOD/Coordinator

w e r Julv 2017‐ 18 batch

S No
Subjcct

Code
C.tegory

Code
Subject Name

Maximum Marks Allotted

Total

Marks

(:ontact Hours Per Week

Totsl
Crcdits

Theory Practical

Iッ T PEnd

Scm
Mid Sem.

IJxam,

Quiノ
Assignme

llt

End Sem
Lab
Vヽork

| IP601 PEC Prol'essional Electivc - i 3 l 4

2 OEC Open ElectiveJl 3 3

3 PCC Operations Research 3 2 4

4 PCC Manufacturing Technology 3 2 4

5 IP605 PCC Tulbo Machines 3 2 4

6 IP606 PI Minor Project 2 1

7 lP607 MC Summer lndustrial Training Minimum Four Weeks Duration (With Project Report). Evaluation will be done in 7th semester

Total 150 1 20

Ж IP608 DI C
Scl,Lcarning Prcscntation

(SWAYAMパ PTEI′ /M00C)
SヽS,NC(〕′Swachhata Abh yan/llural Outleach Qualincr

Additioral Coursc for Honouls or Minor Specialization
Permitted to opt for maximum two additional courses in subject code ME608 fbr the award ofHonours
(Minor SDecialization).

Note; I Departmental BOS will decide list ofthree optional subjects those are available in MOOC as well for PEC.

List of Open Elective Course - II

1 l httr T●。Ha c)-1∝ c血  |

イ ト

1｀ CP01t tυ じじ OヽUllH ιιじu dttuじ じじxinlllHtt ul ′tH bSll10ゝ tじ! 41uぅ tuuじ ::tb‖ζ

Professional Elective-1

S No Subject Code Subject Name

| IP601A Operations Management

IP601B ' Strategic Management

IP601 C Quality Engineering

S No Subject Code Subject Name

1 IP602A Applied Thermodynamics

IP602B IPR

3 IP602C Product Design & Development



Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.Tech. Industrial &Production Engineering (Vl-Semester) AICTE

Credits:4   1P‐ 601月 ons Manaqement L: 3. T: 1.P:0

Course Objective.'
e To be familiar with Scope and Significance of Operations Management.
. To provide the knowledge to select plant location and Desigrr of various plant layout .

. To provide the knowledge about product design and development

. To be familiar with methods of forecasting.

. To explain production planning and economic analysis.

Course content:
OPERATIONS MANAGEMENT

rP_6014

Module 1.

Operations Management : Overview, Definition, Scope and Significance, Systems View of
Operations Management, Factors of Production, Resource productivity, Productivity.
Plant Location: Issues in plant location, Plant Location Methods, Factor - Rating Systems,
Transportation
method, Cenkoid Method, Break Even Analysis, Plant Layout objectives, Tlpes of layouts: Process
layout, Systematic Layout Planning, Computerized Layout Techniques, Product Layout: Assembly
line balancing, Cellular Layout, Fixed Position Layout..

Module 2
Product Design and Development : Stages in Product development, Product life cycle, Product
Development Process: Generic process and its .Variants, Designing for the Customer: Quality
Function Deploynent, House of Quality, Product analysis, Standardization, Simplification,
divetsification and Modular design, Measurement of Product Development Performance, Concurrent
Engineering.

Module 3
Forecasting : Need of forecasting, Costs of Forecasting, Methods of Forecasting, Delphi technique,
Nominal Group Technique, Simple moving average, Weighted moving average, Exponential
Smoothing, Linear Regression method, Forecasting error its sources ard measurement.
Operation Scheduling and Control: Functions of Scheduling and Control, Production Scheduling,
Machine Loading, Sequencing, Dispatching, Expediting.

Module 4
Production Planning: Introduction to Aggegate Production Planning and Master Scheduling,
Materials Requirement Planning (MRP), MRP Structure and Output, Applications.Manufacturing
Resource Planning (MRP II), Just-ln-Time production System, Waste and waste elimination, Kanban
System and Conwip shop floor control, Kaizan.

ル ..



Ⅳ質odule S

Economic AnattsiS:Capital budgeting,mcaning alld signiicancc,typcs of capital cxpcnditurc,

analysis,interest and presellt value conccpt,depreciatiOn,Capital invcstmcnt cvaluation tcchniques_

pay back pcriOd,Rate of rcturn on invcsinent,Net Present value mcthOd,Intcmal ratc ofrctum

mcthod

Reference Bclo鷺s:
6 Elcments ofProductlon Planning&COntr01 by Eilon McMillan

7 Production and Operationsヽlallagcmellt by R ⅣIayer,McGra、 v Hill

):1認犠怒篇訛灘猶il∬l[踊:糟灘f3凛:l缶cGraw Шl
10     0pcrations Managcment,Schauln's Outlincs,Tト ンlH
ll     Opcrations Managemcnt by Iこ chard B Chasc,McGrav′ Hill
12    Production and Operttions Mallagcmcllt by Adam&Ebcrt,PHI

Course Outcomes:
At tlle complction ofthis coursc,studcnts should be able to

COl Undcrstalld Sigl■ ■9ancc of Opcratio,s NIIanagcmcnt
C02 ■,l faCtOrs affccting it
C03 生旦望が1329,in PrOduct devdopmellt alld Product hfe cyde
C04 To apply methods of forecasting such as Delphi technique, Nominal Group Technique,
C05 To do pro4qqlion plarming and economic analysis.

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
0utcome

P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012

COl 1 1 1 1 1 1 0 0 1 0 1 0

C02 0 2 1 0 1 1 0 1 0 1 0 0

C03 0 1 1 1 2 0 1 0 0 0 0 1

C04 0 1 0 0 1 0 0 0 0 0 0 0
C05 0 0 1 1 0 0 0 0 0 0 0 1

″■サ■



Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.TECI{ Industrial &Production Engineering (Yl-Semester) nIC'f E
Credits:3   1P‐ 602ハ therm L: 3, T: 0,P:0

Course Objective..
o To understand the fundamentals of heat transfer mechanisms in fluids and solids and their

applications in various heat transfer equipment.
o To understand the principles ofrefrigeration and air conditioning.
o To calculate the cooling load for different applications.
. To design and implement refrigeration and air conditioning systems using standards

Course Content:
APPLIED THERMODYNAMICS

IP.6O2 A

Module l:
Conduction: Basic concepts ,Conduction, Convection and Radition,Electrical Analogy,
Fourier's 1aw of conduction, Conduction of heat transfer through slabs, hollow cylinder,
Sphere,Composite systems, Critical radius of insulation for Pipes/cables.

Convection:Natural & forced convection.Simple problems on correlations based on
horizontal Pipe and Plate .

Module II:
Ileat exchangers: Logarithmic Mean Temperature difference for Parallel and Counter flow
Heat Exchanger.LMTD conection factor & Fouling factor, Effectiveness of Heat Exchanger.
Simple problems based on LMTD method.

Module III:
Radiation: Basic introduction to radiation heat transfer.Black body laws, Emissivity, solid
angle, Intesitv of Radiation, Shap factor, Heat transfer by radiation for simple configurations.

Refrigeration: Methods of refrigeration, unit of refrigeration aad COP, Camot refrigeration
cycle, Air refrigeration cycle, Bell Coleman air refrigeration cycle, Introduction to air craft
refrigetation system. Simple and Boot strap air craft refrigeration system , Simple problems
on air refrigeration cycle.

Module IV:
Refrigerants: Classification, Nomenclature, Desirable properties of Refrigerants,
Comparative study of Refrigerant,Leak detection, Future Refrigerants.
Simple vapour compression refrigeration cycle: P-H, T-S and H-S diagrams for vapour
compression refrigeration system, Analysis of simple satuated cycle, Effect of Condensor
and Eveporator pressure,Subcooling and Super heating. Simple problems.

Module V:
Air Conditioning: Psychometric properties & relations. Psychometric chart, Psychometric

processes, Sensible heat factor,Bypass factor,Infiltrated air and Veirtilation.Requirement of
comfort air conditioning ,Simple problems based on Psychrometry, Psychrometric processes

tu
and cooling load calculations



References:

l Heat transfcr― JP H01mon
2 Enginee五 ng Hcat ttallsfer Gupta&Prakash
3 Flmdalllelatd ofEngineering Hcat and Mass transfcr― P K Nag

6 Refrigcration&alr conditioing― Stoccker&Jones
7 Refrlgeration&江 r conditioning― C P Arora

Course Outcomes:
At the completion ofthis course, students should be able to

C01 Ability to understand and solve conduction convection and radiation problems.
C02 Ability to analyze the performance ofheat exchangers.
C03 illustrate the basic concepts ofrefrigeration system.
C04 Analyze the vapour compression cycle and interpret the usage ofrefrigerants.
C05 Explain the components ofvapour compression system.

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

P01 P02 P03 P04 POS P06 P07 P08 P09 P010 P011 P012

C01 3 1 1 1 2 1 2 0 1 0 1 0

C02 2 2 1
う
ι 2 1 1 1 0 1 0 0

C03 3 1 1 1
う
ι 0 0 0 0 0 1

C04 2 1 1 2 2 0 2 0 0 0 0 0

C05 3 0 1 1 2 0 0 0 0 0 0 1

| '  .



Jabalpur Engineering College,Jabalpur(N隻 。P)

Programmet BoTECH Industrial&Production Engineering o′ I‐Semester)AICTE

F       高 品 h  ~~   L:3,1l P:2~|

Course ObieCt市 er
e ldentiflcatiOn and devc10ping operational lcscarCh mOdcls from tllc verbal description 9f the real

systcm
O  Explain thc mathematicaltools that arc ncedcd to solve optimisation problcms

O Provide knOwledge Ofmathematical sottware to solvc the proposcd modcls

e Anaけ zc the“ su■s To leam abollt Linear Proramming
e Explah ne“ ork allaけ sis,Gamcthcoy

Course Content:

OPERATIONS RESEARCH
(rP-603)

Module 1
Linear Programming: Introduction, History and development of Operations Research,
Model building, Linear programming-formulation, Graphical method, Conical and standard
forms of linear programming problems, Theory of simplex method, Big-M method, Two-
phase method, Degeneracy in linear programming problems, Revised simplex, Sensitivity
analysis.

)Iodule II
Allocations in Linear Programming Problem: Assignment model-Hungarian method,
Travelling salesman and miscellaneous problem, Assumptions in Transportation model,
Optimality test, Degeneracy in Transportation Problem, Unbalanced Transportation
Problem and Transshipment Problem.

Module III
Decision and Game theory: Decision tree, Decision making modeis under certainty, Risk
aad uncertainty, Hurwicz criteria, Game theory, tlvo percons zero sum games, maximin and
minimax principles, Saddle point, Dominance rule, Graphical and algebraic methods of
solution.

Module IV
Dynamic Programming: Characteristics of dynamic Programming, Bellman principal,
Typical problems, Salesmen problem, Forward and backward recursion, Use of software to
solve linear programming and Dynamic programming.

Module V
Queuing Theory Network Analysis: Characteristics of queuing system, Poisson formula,
birth-death system, equilibrium of queuing system, Analysis of M/IWI queues, Project
Planning, Project scheduling, Project controlling, Basic tools and technique of project
management, AOA and AON diagrams, Critical path method, Program evaluation and
reviewtechniqu _Zg ..,
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References:
1.Taha. H.A. Operations Research, PHI, Publications.
2.Hiller and Liberman Introduction to Operations Research, TMH Publications.
3. Sharma.J.K. Operations Research Theory and Applications, Macmillan Publications.
4. Ramamurthy.P. Operations Research, New Age Publications.
5. Banerjee.B. Operations Research, Business Publicity, Bombay.

6.Hira and Gupta. Operations Reseatch, S. Chand Publication.

. OPERATIONSRESEARCHLAB
0P-603)

LIST OF EXPERIMENTS:

3. To Solve L.P.P. (Maximization Problem) by graphical method Using Operations Research
software.

4. To Solve L.P.P. (Minimization Problem) by graphical method Using Operations Research
software.

5. To Solve L.P.P. (Maximization Problem) by simplex method Using Operations Research
software.

6. To Solve L.P.P. (Minimization Problem) by simplex method Using Operations Research
software.

7. To find Initial basic feasible Solution ofthe given Transportation Problem.

8. To find lnitial Optimal Solution of the given Transportation Prcblem.

9. To find optimal Solution of the given Assignment Problem.

8.To find optimal solution of two person ze(o sum game.

Course Outcomes:
At the con-rpletion of this course, students should be able to
co1 Understand methodology of Operations Research.

C02 Analyze the results to leam about Linear Programming.

co3 Solve optimization problems

C04 Develop a report that describes the model and the solving technique.

co5 To carry out network analysis.

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

PO1 Po2 P03 P04 PO5 P06 ７０
，
ｐ
一
P08 PO9 P010 P011 P012

co1 1
う
ι 1 1 1 1 0 0 1 1 1 1

co2 1 ) 1 0 3 1 0 1 0 1 1 0

co3 1 3 3 1
つ
つ 0 1 0 0 1 1 1

C04 1 1 1 0 1 0 0 0 0 1 1 1

cos 1 2 l 1
う
る 0 0 0 0 1 1 1



」abalpur Engineering College,Jabalpur(卜 隻。P)

Programme:B.TECII Industrial&Production Engineering(VI― Semesteゅ AICTE

Credits:4   1P‐604 Manufacturing technol L:3, , P:2

Course Objective.'
To learn about working procedure ofarc welding, gas welding, special welding process,soldering,brazing

,surface finishing process, press working , their process parameters and working principle.

Course content:

MANUFACTT]RING TECHNOLOGY
GP-604)

Module I : Arc welding: Arcing phenomenon, Metal transfer in arc welding, Arc blow, Types of
electrodes, Carbon Arc Welding, Flux Shielded Metal Arc Welding, Submerged Arc Welding, TIG
Welding, MIG Welding, Plasma Arc Welding, Arc Welding equipments.
Gas welding: Oxy Acetylene Welding, Welding flames, Leftward and Rightward welding, filler
metals and rods, Gas Welding equipments, Oxy Hydrogen and other Fuel gas welding, Air acetylene
welding. Pressure welding; Spot, Seam and Butt welding, Thermo Chemical welding.

Module lI : Resistance welding:
Electric resistaace welding, Variables in resistance welding, Spot welding: procedure, spot welding
methods, Heat balance in spot welding, Spot welding equipment, Seam welding: Seam welding
equipments, Principle of operation, Applications, Projection welding, Resistance butt welding, Flash
butt welding, Percussion welding.
Special welding process: Cold pressure welding; Diffusion welding, Ultra sonic welding, Explosive
welding, Friction welding and Inertia welding, Forge welding, Electron beam welding, laser beam
welding, Atomic hydrogen welding, Thermit welding, Under water welding process, Thermal
spraying & Metal-addition.

Module III : Soldering & Brazing: Soldering: Definition. Principles of soldering process,
Soldering alloys, Soidering fluxes, Soldering methods.
Brazing: Principle of operation, Brazing procedure,Brazing fluxes, Constituents offluxes, Brazing
processes, limitations in brazing.
Surface finishing process: Super finishing, Lapping, Honing, Tumbling, Electroplating, Metal
spraying.

Module IV : Press working: Press operations, Classification ofPresses, Press working terminology,
Types of
dies, drawing dies, Bending dies, Punch design, Pilots, Types ofpilots, Shearing operations:
Piercing, Blanking, Notching, Drawing, Spiruring, Bending, Stretch Forming, Embossing and
Coining.
Powder Metallurgy: Process, Method of production of powder, Metal powder characteristics,
Application of powder metallurgy.



Module V : Distortion & discontinuities in weld-jobs: Weld-jobs distortion and its control,
various discontinuities in welds, Residual stresses in weld-jobs iesidual stresses-distorlion-
relieving ofstresses. Automation in welding: Structure analysis; Basic operations, Robotic
welding, Types of welding robots.
Non Destructive Testing and inspection of weld-jobs: Non destructive methods of testing weld-
jobs; stages of weld inspection and testing, visual inspection ,leak test; stethoscopes test; X-iay and
1-ray radiography, magnetic particle inspection; liquid(dye) penehate test; fluorescent penetrate
inspection; ultrasonic inspection and Eddy current testing.

References
1 . Malhotrd; Haadbook on Non-destructive Testing of Concrete; CRC press,
2. Henrique L M; Non Destructive Testing and Evaluation for Mfg, Hemisphere pub Ny,
3. Rao PN; Mariufacturing Technology Vol 1; TMH
4. Groover MP; Fundamentals of Modem mfg; Wiley India
5. Kaushish JP; Manufacturing Processes; PHI Leaming
6. Oswald PF; Mfg Processes and Systems; Wiley India
7 .Patmar, R.S; Welding Processes and Techlology
8. Srinivasan.N.K.; Welding Technology; Khanna Pub.

Course Outcomes:
At the completion ofthis course, students should be able to

C01 Un4erstand Principles and working procedure of arc welding and gas welding.
C02 Understand soldering,brazing,surface finishing process.

C03 Find ollt Di■oltion&discOrllinuities in wcldjobs
C04 Perform non destructive testing and inspection of weld jobs.
C05 Understa4d Application of powder metallurgy.

pllapping of Course outcomes(COs)With ProgFam Outcomes(PO→
:

Course
Outcome

P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012

C01 2 1 1 0 1 l 0 0 1 0 1 0

C02 2 2 1 0 2 1 0 1 0 1 0 0

C03 1 3 1 2 う
ι 0 1 0 0 0 0 1

C04 1 2 1 1 2 0 0 0 0 0 0 0
C05 1 0 1 0 1 0 0 0 0 0 0 1



Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.Tech. Industrial &Production Engineering (Vl-Semester) AICTE

Credits:4   1P-605 Turbo Machines L:3.   P:2

Course 0bjective:
The course aims at giving a n overview of different types of turbo machinery used for energy transformation,
such as pumps, compressors, as well as hydraulic, steam and gas-turbines.

Course content : '

TURBO MACIIINES
(rP-60s)

Module I
Basics of turbo machines, Principies of impulse and reaction machines.
Steam turbines: Impulse staging, Velocity and Pressure Compounding, Utilization factor,
Analysis for optimum U.F Curtis stage, and Rateau stage, includes qualitative analysis, Effect ol Blade
and Nozzle losses on Vane Efficiency, Stage efficiency, Analysis for Optimum Efficiency, Mass Flow
and Blade Height.

Module 2
Reactions staging: Parson's stages, Degree ofreaction, Nozzle Efficiency, Velocity
Coefficient, Stage Efhciency, Carcy over efficiency, Vane Efficiency, Conditions for Optimum
Efficiency, Speed Ratio, Axial thrust, Reheat Factor in Turbines, Goveming and Performance
Characteristics of Steam Turbines.

Module 3
Water turbines: Classification, Pelton, Francis and Kaplan turbines, Vector diagrams and Work-done,
Draft tubes, Governing of Water Turbines.

Centrifugal Pumps: Classification, Advantage over Reciprocating Type, Definition of Mano-metric
head, Gross head, Static head, Vector diagram and work done.

Module 4
Rotary Compressors: (a) Centrifugal Compressors - Vector diagrams, Work done, Temp. and
Pressure ratio, Slip factor, Work input factor, Pressure Coefficient, Dimensions of Inlet eye, Impeller and
Diffuser.
Axial flow Compressors- Vector Diagrams, Work done factor, Temperature Dimensional Analysis,
Characteristics, Surging, Poly,trophic and Isentropic Efficiencies.

Module 5
Gas Turbines: Introduction, Classification, Application. Gas turbine & its components. Closed and open
cycle Gas turbines, Optimum Pressure ratio for maximum specific & thermal efficiency in actual Gas
Turbine Cycle. Effect of operating variables on thermal efficiency.

ル き
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References:
3. Venkanna B. K.; Turbomachinery; PHI
4. Hill G Philip and Peterson RC; Mechanics and thermodynamics of propulsion, Pearson.
5. Kadambi V Manohar Prasad; An introduction to EC Vol. III-Turbo machinery; Newage Delhi
6. Ganesharr V; Gas Tuirbines; TMH
7 .Yahya SM; Turbines, Compressors and Fans; TMH
8. Shepherd DG; Principles of Turbo machinery; McMillan
9. Bansal R. K; Fluid Mechanics & Fluid Machines; Laxmi Pub
10. Sarvanmulto HIH, Rogers GFC &; Cohen }Ienry Gas Turbine Theory; Pearson

TURBO MACHINE LAB
(rP-60s)

List of Experiments
7. To study various parameters ofsteam turbine.

8. To study various Performance parameters ofPelton wheel.
9. To study various Performance parameters ofFrancis Turbines.
10. To study various Performance parameters ofKaplan turbines.

i i. To study various Performance parameters ofCentrifugal Pumps.

12. To study various Performance parameters ofRotary Compressors.

7. To study various Performance parameters ofGas Turbines.

Course Outcomes:
At the uompletion of this course, students should be able to

COl Erplain the working p.incipl"s of turbo.n'ochines ..rcl apply it t-ariouJ types of
machines

C02 Explain the working principle ofvarious types ofhydro turbines and know their
application

C03 Explain the working and governing ofgas turbines.
C04 Recognize and discuss today's and tomorow's use ofturbo machines for enabling a

sustainable society.
C05 Explain the working principles of Centrifugal compressors,Axial flow compressors

Mapping of Course outcomes (COs) with Program Outcomes (POs):

Course
Outcome

P01 P02 P03 P04 POS P06 P07 P08 P09 P010 P011 P012

COl 1 1 1 1 l ] 0 0 l 0 l 0

C02 1 2 1 0 l 1 0 1 0 1 0 0

C03 1 1 1 〕
つ
４ 0 1 0 0 0 0 1

C04 1 1 0 0 1 0 0 0 0 0 0 0

C05 1 0 1 1 0 0 0 0 0 0 0 l

1\
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S No
Subject

Code
C.tegory

Code
Subject Name

Maximum Marks Allotted

Total

Marks

Contact Hours Per Week

Total
Credits

Theorv Practical

l′ T PEnd
Sem

Mid Sem.
Exam.

Quiz/
Assignme

nt
End Sem.

Lab
Work

1 〕T601 P「_C Prolcssional illcclive - I 3 1 4

2 IT602 ()EC Open Electivell 3 3

3 IT603 PCC Obiect Oriented Analysis and Design 3 4

4 IT604 PCC Software Engineering 3 4

5 IT605 PCC Intemet and Web Technology 150 3 2 4

6 IT606 PI Minor Proiect 2 1

7 IT607 MC Summer lndustrial Training Minimum Four Weeks Duration (With Project Report). Evaluation will be done in 7th semester

Total 350 1

8 lT608 DI C
Sc lII_ca「 !l lg P cscI]tat o l

(SWAYAM/N PrEL/M00C)
4

NSS,4',iCC/Swachhata Abhiyan/Rural Oulreach Qualilier'

Additional Course for Honours ot Minor Specialization
Pemlitted to opt ibr maximum two additional courses in subject code 1T608 for the award ofHonours (Minor

SDecialization).

Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt., Affiliated to RGPV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Departmental BOS will decide list ofthree optional subjects those are available in MOOC as well for PEC,

Summer Industrial training should be apan from laboratory work undertaken in the college rathor it should have indusfial orientation and practical aspects/field work.

to give a

「

~l hour TubHJ c)‐
l Crcdlt l 2 hour Practical (P) - I aredit

Note:1

2

A11ilicial Intellisance

List ofOp€n Elective Course - II

Digital Signa, and Image Processing

subjects shall be taken with permission ofHOD/Coordinator

讀い`♀

鰤 tattr楡

rofessional Elective-l

Subject Code Subject Name S NO. Subjcct Codo Subject Name

IT601A lT602A

IT60113 IT602B

「 F601(｀ IT602C



B.TECH.SIX SEMESTER llNFORMAT10N TECHNOLOGY)
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coNTENr (AlcTE w'e'f' Julv 201e)

suB.
CODE

SUB.NAME L T P MAX.
MARKS

CREDlTS

■■知lハ
lnformation Theory and

Coding
3 1 100 4

鈍載〃 ei

lntroductory Concepts Information Theory: Entropy and Uncertainty; lnformation Content;

lnformation rate, classification of codes, Kraft McMillan inequality, Source coding theorem,

Shannon-Fano coding, Huffman coding, Extended Huffman coding Joint and conditional

entropies, Mutual information -Discrete memoryless channels - BSC, BEC - Channel capacity,

Shannon limit.

(Y\d.iluttr
Compression Algorithms Optimal Compression; Compression Algorithms; Hufiinan Coding;

Adaptive Huffinan Compression; Statistical Modelling; Dictionary Based Compression; Sliding

Window Compression; Speech Compression; LZW, RLE; Lossy Compression schemes; lmage

Compression using DCT.

$olrrlu lll - Error Control Coding Coding for reliable digital transmiss-ion and storage; Types of

codes; Enor Checking codes; Enor Conecting Codes; Coding Schemes; Linear Block Codes;

Cyclic Codes; Error Trapping; Decoding for cyclic codes; Convolution codes. Run length

encoding, CCIIT group 31-D compression, CCITT group 3 2D compression, CCITI group 4 2D

compresston.

(@r"rtrt U - Video Image compression: Requirement of futl motion video compression. CITT H

261 Video coding algorithm, MPEG compression methcidology. MPEG-2 compression, Audio

(speech) compression.

V . Cryptography: Encryption, Decryption, Cryptogram (hypertext). Concept of cipher,

CrypJg analysis. Keys: Single key (secret key) cryptography, two-key (public-key) cryptography.

Single key cryptography Giphers: Block cipher codes, Stream ciphers, Requirement for

secrecy, The Data Encryption Standard Public Key Cryptography: Diffle-Hellman public key

distributign, The RiveslShamirAdelman (R-S-A) system for public key cryptography. Digital

signature.

諄
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Reference Books:

1. Error correcting codes by W.W Peterson and E.J. Welton, The Mit Press (197S) ISBN
0262160390

2. Multimedia System Design by P.K. Andleigh & Kiran Thapar, Prentice Hall PTR
Upper Saddle River, NJC ('1996)

3. Bruce Schneier, Applied Cryptography: Protocol Algorithms & Source Code in C,
John Wiley & sons, NY, 1994

4. Network Security by Stalking, PHI

. 5. Communication Systems, 3/e by Simon Haykin, John Wiley & sons (1995)

Information Thepand Coding Ot 601A)

CO 1. To get inhoduced with the various coding techniques.

CO 2. To analyze and compare various compression algorithms.

C0 3. To understand various types ofcoding schemes and error correction codes.

cO 4. To familiarize with the video and image compression.

eo 5. To understand the various cryptography techniques.



B.TECH. VI SEMESTERONFORMATTON TECHNOTOGY)

IT 6ol (Prt.l"tss;o"J &.ti,,f9URSE CoNTENT (AICTE w'e'f' July 2019)

SUB. CODE, SuB.NAME L T P MAX.MARKS CRED:TS

エア

`ο

l IP
E-Commerce, E-Business'and

E-Governance

3 1 4

l dils l: lntroduction to e-commerce: History of e-commerce, e-business models B2B, azc, c2c, c2B, Iegal;

environment of e-commerce, ethical issues, electronic data interchange, value chain and supply chain, advantages

and disadvantages of e-commerce.

fl6lfllg ff: Electronic Payment Systems: Credit cards, debit cards, smart cards, e-credit accounts, e-money, Marketing on

the Web, marketing strategies, advertising on the web, customer service and support, introduction to m-commerce,

case study: e-commerce in passenger air transport, Role of PSP,UPI,N PCl,BHlM.

plglrfE fff: E-Government, theoretical background of e-governance, issues in e-governance applications, evolution of e-

governance, its scope and content, benefits and reasons for the introduction of e-governance, e-governance models-

broailcasti!g, crltical flow, comparative analysis, mobilization and lobbying, interactive services / G2C2G.

fl/lgl1l rv, E-readiness, e-government readiness, E- Framework, step & issues, application of data warehousing and

data mining in e-government, Case studies: NICNET-role of nation wide networkinB in egovernance, e-seva.

,l{rlaltv, E-Government systems security: Challenges and approach to e-government security, security concern in e-

commerce, security for server computers, communication channel security, security for client computers.

References:.

1. Gary P. Schneider, "E-commerce", Cengage Learning lndia.

2. C.S.R. Prabhu, "E-governence: concept and case study', PHI Learning Private Limited.

3. V. Rajaraman, "Essentials of E-Commerce Technology", PHI Learning Private Limited.

4. David Whiteley, "E-commerce study, technology and applications", TMH.

5. J. Satyanarayan, "E-government: The science ofthe possible", PHI Learning Private Limited-

5. P.T. Joseph, "E-Commerce An lndian Perspective", PHI Learning Private Umited.
7. Hanson and Kalyanam, "E-Commerce and Web Marketing", Cengage Learning lndia.

E-Commerce, E-Business and E-Governance (IT 6018)

cO 1. Familiarize witl e-commerce terms and e-business models.
CO 2. Distinguish among various electronic payment systems.
4O 3. Compare various e-governance models and tleir benefits.
?-O 4. To provide approaches to various e-government security challenges.

隆
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ntel"tr tr Meaning and definition of artificial inteligence, 
larious fipes of production systems,characteristics of production systems, study and 

"-ompari.on "r 
u.""atr, r*lt r"*Jilno a"r,r,frst search. Techniques, orhei Search ,*r-q"* 'rii" 

hill crimbing, Best first Search. A*algorit,m, AO* algorithms etc, and vaxious types of control ,mrffi^., ---, 
.rsu r:g

It'd*-u: Knowledge Representation, probrems in representing knowredge, knowredgerepresentation using propositional and predicate iogi", 
"omparison of propositionai andpredicate logic, Resolution, refutation, a"ar"r*, ,rr.or!* pror.iog, inferencing, monotonic andnonmonotonic reasoning.

fua&'lu tlh probab istic reasoning, Baye's theorem, semantic networks, scripts, schemas, ftames,conceptual dependency, fuzzy rogrc,iorward *a i""r"ri.o ."asoning.

fv\ddt u: carne plavins techniQues rike minimax procedure, arpha-beta cut-offs etc, pranning,
,t##:ff":jr[: *'d probtem 

'" 'b";;'roiliu"tion-to *nderstandins'ani outu.a

l\alqlc v: Introduction to leaming, various techniques used in leaming, introduction to neuarnetworks, applicatious of neual netwo.t., 
"orn-o'o 

,.il.systems. v\,urlruu scnse' reasorung, some example of expert

References:_

l RchEand hghtK,“ Midd htenigcnce",TNIH,New Deh.

NelssOn N J,“ Pゴncitples OfArtiflci」 htOnigence",spanger Vcrlag9 Benin

ArtiflciaI InteIIigence cT`01C)

こ01  TO discuss and cOmpare vanOus scarch tcchniques in AI

整瀞冨端 FI員職榊 1
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CODE
SuB.NAME L T P MAX.

MARKS
CREDITS

工T`銀 A
Microprocessor and

Interfacing
3 3

い

ミ

ttralr{{a r

Intel 8086 Microprocessor: Introduction to 16-bit microprocessors, 8086 pin fi.rnctiors,

Minimum and maximum mode operations. 8086 Architecture, register orgalization, addressing

Modes, 8086 Memory banks and Memory organization, 8086 lnstruction set and Assembly

language pro gramming.

剛藁 ュ
Advanced microprocessors: Salient features of advanced microprocessors. Review ofevolution

of advanced microprocessors: 186 / 286 I 386 I 486 / Pentium. Super scaiar architecture of

Pentium. 80286/386 Memory segmentation with descriptor tables, Privilege levels, Changing

privilege levels, Paging including address translation, Page level protection, MMU, cache

memory, Virtual memory.

耐馳 III
1/O INTERFACING:Introductlon to the mtJ∝ hg CЫps 8255 1nterfachg keyboards,prmters,

LEDS Ivith hte1 8086 Microprocessor.Ltcrfac魏 g of 8254 program■ llable int"′ al面 ,8259A

Progr赫 Ole Lttempt controller&8257 DNIIA controller with hte1 8086 Microproccssor

陣腱QⅣ
Memory Interfacing: Interfacing of RAM and ROM with Intel 8086 Microprocessor.

Serial comnunication interface: RS 232C standards, lnterfacing of USART chip 8251 with

Intel 8086 Microprocessor.

h九kV

Books
1.

2.

Microcontroller: lntroduction to micro contrpller 8051, its architecture, Register set, operational
features, pil description, VO configuration, intemrpts, addressing modes, an overview of 8051

instruction set.

B.B.Brey cIIIゝ
‖
The lntcl Microproccssorヽ Archtecture,Progra―ng and lnterfacing"

A Tricbel&Avtar Shま cHI),"lhe 8088&8086 Microprocessor'
｀
・   |             |
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D. Itrall (lr{c-Graw Hill), "Advanced Microprocessor and Interfacing".
A. Pal (TME), "Microprocessors Principles & Applications".
A.P. Mathur (TMA), "Inkoduction to Microprocessors'r. Intel Corporation Microprocessors Data
manuals.
Microprocessor Training Inc., "Microprocessor Fundanenta.ls & Applications (Handson) ''.

Suggested List of Program

1. Write an 8086 ALP to find sum and average of .n' integer numbers.

2. Write an 8086 ALP to lind the factorial of a number.

3. Write an 8086 to find HCF of 2 unsigned 16-bit numbers.

4. Write an 8086 ALP to find LCM of 2, l6-bit unsigned numbers.

5. Write an 8086 ALP to print 'n' Fibonacci numbers.

6. Write an 8086 ALP to reverse a given string.

7. write an 8086 ALP program to find the largest number from the array of numbers.

8. Write an 8086 ALP to perform Decimal to Binary conversions

9. Write an 8086 ALP to perform Decimal to Hexadecimal conyersions

10. write an 8086 ALP that reads a Iist of numbers and makes a count of Even and odd
numbers.

Microprocessor and Interfacing (IT 602A)

eo l. To understand the architecture of microprocessor E0g6 and its instruction set.
e0 2. To study and compare architecture ofvarious advanced microprocessors.
ao 3. To interface various peripherals with the microprocessor using support controllers.
cO 4. To give the overview of8051 microcontroller.
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SUB.CODE SUB.NAME L T P MAX.MARKS CREDiTS

IT 6022 Inteilectual Property Rights 3 3

{vtdiltl
OVERVIEW OF INTELLECTUAL PROPERTY: Introduction and the need for inteltectuat property right (tpR) tpR
in lndia - Genesis and Development lpR in abroad Some important examples of IpR
PATENTS: Macro economic impact of the patent system, Patent and kind of inventions protected by a patent,
Pateot document, How to protect your inventions, Granting of patent Rights of a patent, how extensive is patent
protection, why protect inventions by patents, Searching a patent, Drafting of a patent, Filing of a patent, The
different layers of the international pateni system (national, regional and international options). Utility models,
Differences between a utility model and a patent, Trade secrets and know-how agreements

Mdcll
what is copyright, what is covered by copyright, how rong does copyright last, why protect

RELATED RIGHTS: What are related rights, Distinction between related rights and copyright, Rights covered by
copyright.

TRADEMARKS: What is a trademark, Rights of trademark, What kind of signs can be used as trademarks, types
of trademark, function does a trademark perform, How is a trademark protected, How is a trademark registered,
How long is a registered trademark protected for, How extensive is trademaik protection, What are well-known
marks and how are they protected, Domain name and how does it relate to trademarks.

fieJrlelll
GEOGMPHICAL INDICATIoNS: What is a geographical indication, How is a geographical indication protected,
Why protect geographical indications.

INDUSTRIAL DESIGNS: \y'y'hat is an industrial design, How can industrial designs be protected, What kind of
protection is provided by industrial designs, How long does the protection last, Why protect industrial designs.
NEw PLANT VARIETIES: why protect new varieties of plants, How can new plants be protected, what
protection does the breeder get, How long do the breedels rights last, How extensive is plant variety protection.
UNFAIR COMPETITION: What is unfair competition, relationship between unfair competition and intellectual
property laws.

lvtt/ll,hw
ENFORCEMENT OF INTELLECTUAL PROPERW RIGHTS: lnfringement of inteltectuai property rights,
Enforcement Measures, EMERGTNG ISSUES lN.

INTELLECTUAL PRoPERTY: overview of Biotechnology and lntellectual Property, Biotechnology Research and
'lntellectual Property Rights Management, Licensing and Enforcing lntellectual property, commercializing
Biotechnology lnvention, case studies of Biotechnology, case studies of patents in other areas.

w'



闘しhLv
IT ethics:羽にoretical basis Of cOmputer Eぬ ics,deflning COmputer Ethics,cOmputer prOfessiOnal's

bcha宙Or,and social cOd“t,ease of肛isusc,dO and dOn'ts¬itt proprletary data,understanぬ g
computcr crlme, Social Nemor血g, umerstandlng Sch are cOttpliallcc, sOttac Piracy,

So師従げOS licc“hg P01icies,LTndcrstandhg Professional Respolllsibiliり
,IT act pro宙豆Ons

TEXT BOoKS

TMレ IШ″ and M.」 Memman,Lcyclopeこ a OfE価 cal,Legal and Policy issucs in BiOtcchn。10gy,
John Wilcyそ%sOns 2000

REFERENCES

l PN C10ゅisinott R.P Ouellette and R.MB従 ■010mew,BiOtechno10gy ApplicatiOns and Research,

TechnOmic Publishing CO,LЮ uSA,1985

2 D Baltt■bram血aln,c F A Bryce,K Dharmahgam,」 Green and K Jayaanlan,cOnccpts h
Biotechno10gy,Universi,PreSS(Orient Longman Ld.),2002

3 BOurga.・alze,Jewcll alld Biser,Biotechnolo8り :Demy並身範 the cOnccpts,Wesley Longmtt USA,
2000

4へ童Prarulekar tt S面ta D'SOuztt hdian Patents L`Ⅳ ―Leg激 &Business hmplic董 。lls;Macmillan
m itd,2006

5. B.L.Wadehra; Law Relating to patents, Trade Marks. Copy.rgfrr, Designs & Geographical
Indications; Universal law pubiisbjng pr.t. Ltd., India 2000

6' P' Narayanan; Law of copyright and Industrial Desig:rs;Eastem raw House, Delhi , 2010

Intellectual Property Rights (IT.6028)

iO t.' t, irag.the need of Intellectual Property Rights.

CO 2. To recommend patent systems to protect inventions.
cO 3. Compare copyrights, trademarks and related terms.

<0 4. To relate unfair competition and IPR.
a0 5. Understand the computer crime and IT Act provisions.



BJea srx sEr"tESrER 0NFORMATION TECHNOLOGY)

E66nsEcorrerur (Alcll w'e.f. Jutv 201e)

lMAGE PROCESSING

COI]RSE CONTENTS

t'1o&rler

Introduction and Fundamentals
rnl.ri,"tl* and Perspectiv", Applications, Components oflmage Processing System, Element ofVisual

Perception, A Simple Image Model, Sampling and Quantization'

Image Enhancement in Spatiat Domain
touoi*tioo; guric Gray Livel Functions - Piecewise-Linoat Transformation Functions: Contrast

S;;ilg; Htrt"gram Speoification; Histogsam Equalization; Local Enhancem€nt; Enhancement using

Aritl..iiJn"g," Op"ruiionr - ftouie Subiaction, Image Averaging; Basics of Spatial Filtering; Smoothing

- tvtean titqer, 5.A"r"a Stufitti" Filter; Sharpening - The Laplacian'

t4odute -tr

Image Enhancement in Frequency Domain *
rouri". rransronn and the rrequenoy Domain, Basis of Filtering in FrequencyDomain' Filters - Low-pass'

ifiA-il;-;spondenoe Beiween Filtoring in Spatial and Frequency Domain; Smoothing Frequency

Domain Filters - Gaussian Lowpass Filters; Sharpining Frequency Domain Filtets - Gaussian Highpass

Filters; HomomorPhic Filtering.
Image Restoration
A Model of Restoration process, Noiso Models, Restoration in the presence of N.oise oniy--Spatial Filtering

- Mean Filters: Arithmetic Mean filter, Geometric Mean Filter, order Statistic Filters - Median Filter' Max

and Min filters; Periodic Noise Reducfion by Frequency Domain Filtering - Bandpass Filters; Minimum

Mean-square Error Restoration '
'I

r^odul€ -Itr

Color Image Processing
C"i.r fila?.*als, CoIor Models, Converting Colors to different models, Color Transformatioo,

Smoothing and Sharpening Color Segnr'entation'

Morphological Image Processing
iit 

"[""ti.rii 
i"ec Sperations iniolving Binary Images' Dilation and Erosion, Opening and Closing

fnforpnofogi"af .{lgoriihms - Boundary E*t*tion, Region Filling, Extraction of Conneoted Components,

Convex Hull. Thinning thickening

F\odqlq-Iv

Registration
lntoduction, Geometric Transformation - Plane to Plane transformation, Mapping Stereo knaging-

ef"riLt io gtt Ulish Correspondence, Algorithms to Recover Depth

Segmentation
lntroduotion, Region Extraction, Pkel-Based Approach, Multi-tevel Thresholding, Local ThresholdinS

n"giqi-u^"dainry*t, Edge and Line Detection: Edge Detection, Edge operators, Pattem Fifting

Ap!io"+ eAge^iinting aniEdge Following, Edg"e'Eleinents Exnacdcih"by Thresholding, Edge Detector

Peiformance, Line Detection, Comer Detection'



“
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Feature Extracttn                '
Reprcsontation,Topolo」 cal Atributcs,Geomttc Attibutcs

Desc」ption                                  i
Boundaゥ‐baSbd DCSCription,Re」 on‐bascd Description,Relaionshゎ .1
0biect Recognition

Dctc11..inistic NIcthods,Clustcrln6 Stalsttal ClassiflcaJOn,Syntactic Recogn■ ion,Tree Search,Graph
Matching

Booい :
1.Digital hagc Processhg 2nd Edmon,Rafacl C Gonzalvez and Rchard E
W09dS・ Publishcdけ:PcarSOn Education

2.Digtal lmage Processing and ComputerVision,R.J SchalkoI Publshed by:

John Wiley and Sons,NIY.

3 FundamentJs ofDigital blage ttccssin3 A K.Jttn.Published by Prcntice

HttL Up2cr saddle ttvcr2 NJ.

4 Digiallmage Processing by A.K.Jain,1995,‐ PHI

Digital Signal and Image Processing (a159216)

C O l. To get introducad with tlre basic concept of image formation, acquisitiori and digitization ofan image.

CO2. To understand restoration and numerical value analysis of image in differont applications.

CO L To distinguish amo.ng various color image processing and morphological image processing.

C4 4. To compare various segmentalion lechniques.



B.Tech SiX SEMESTFR llNFORMAT:ON TECHNOi5GY〕

COURSE CoNTENT (AICTE w.e.f. Juty 2019)

■7603

ttdrh '

Overview of Object Oriented concepts: Objects and classes, abstraction,
inheritance, encapsuration, murtipre inheritance, aggregation abstraction crasses,
and association, Need for object oriented approach

Object oriented Design: Overview of object design, Combination
design optimization, lmplementation of control, Adjustment,

system design life cycle, object oriented sAy'V development process model, object oriented
Analysis, Object Modeling Technique (OMT): object model, function model, relationship among models,
object diagrams, state diagrams, data flow diagrams, analysis.

lr*luleJrr

generalization and

polymorphism, Iink

the models, Designing algorithms,

Design of association, object
representation, physical packaging, documenting design decision, comparison of use-case driven
approach.

Translation object oriented design into implementation, programming style, Documentation,
characterization of object oriented languages, comparison of object oriented language like c++, JAVA,
object programming.

fAdr'hv

Unified Modeling Language (uML): crass diagram sequence diagram use case diagram,
collaboration, diagram, state, chart diagram, Activity diagram, component diagram, deproyment
diagram, object oriented Database: Relational Vs .object oriented database, the architecture of object
oriented database, query language for Object Oriented database.

References:-
1 , r .Sj&llgerr Jackson and Burd, "Object oriented Analysis and design with the Unified process,,,

CENGAGE Learning.



2. Michael Blaha and J. Rumbugh, 'Object oriented Modeling and design with UML", Pearson
Educaiion

3. O'Docherty, "Object Oriented Analysis and Design Understanding, System Development with
UML2.0', Wiley lndia.

Object Oriented Analysis and Design (IT-603)

CO 1. To understand the principles used in OOp and its elements.
CO 2. To inhoduce with the object oriented software development process model.
CO 3. To compare the features of object oriented languages like C#java etc.
co 4. To familiarize with the IJML, object oriented database and query language for oo Database.

Ⅳ

攀



3.Tech SiX SEMESTER llNFORMAT10N TECINOLOGY)

SUBo CODE SUB.NAME L T P MAX.MARKS CREDlTS

■T`c凶 Softurare Engineering 3 2 4

l(d,iile* The Software Product and Software process:
software Product and Process characteristics, software process Models: Linear
sequential Model, Prototyping Model, RAD Model, Evolutionary process Models like
lncremental Model, Sniral Model, Component Assembly Uoaet, RUp and Agile
processes. Software Process customization and improvement, cMM, product and
Process Metrics

&drlafl, Requirement Elicitation, Anatysis, and Specitication
Functional and Non-functional requirements, Requirement Sources and Elicltation
Techniques, Analysis Modeling for Function-oriented and Object-oriented software
development,. Use caselvlodeling, system and softrrvare Requiiement specifications,
Requirement Validation, Traceability

fadrle4l1, software Design
The software Design Process, Design concepts and principles, softuvare Domain
Modeling and UML, Architectural Design, Architectural Views and stytes, User Interface
Design, object-oriented Design, subsystem design, object design, Function-oriented
Design, Dataflow diagrams, Context diagram, SA/SD design methoi.

/I/rle v' Softnvare Analysis and Testing
Software Static and Dynamic analysis, Code inspections, Soft,vare Testing
Fundamentals, soffware. Test Progess, Testing Levels, Test criteria, Tesi case Design,
Test oracles, Test rechniques, Black-Box Testing, whit+.Box unit resting and unit
Testing Frameworks, lntegration Testing, System Tisting and other specializ6d resting,
Test Metrics, Testing Tools.

flfoilr! V, Software itaintenance & Software project Measurement
Need and rypes of Maintenance, software configuration Management (scM), sofhrvare
Change Management,. Version Control, Change control anO Repirting, program
comprehension Techniques, Re-engineering, Reverse Engineering, roii support.
Project Management concepts, Feasibility Analysis, projeci and piocess planning,
Resources Allocations, software efforts, schedule, and cost estimations, proje&
s_cheduling and rracking, Risk Assessment and Mitigation, software euality Assurance
(SaA). Pro1ect Plan, Project Metrics.

Practical and Lab work
' Lab work should include a running case study problem for which difierent deliverables at
,, , the end.of each phase of a soffware development life cycle are to be developed. This will

include modeling the requirements, architecture and detailed design. subsequenfly the: design models will'be .coded and tested. For modeling, tools like Raiiondl Rose products.
For coding and testing, IDE like Eclipse, Net Beans, Jnd Visual studio can uu ,5"a. 

--'-

(AlCTE w.e.f.Ju:Y2019)
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Text Book:
Pankaj Jalote ,"An lntegrated Approach to Software Engineering", 3d Edition, Narosa
Pub, 2005.

Reference Books:

1. R S. Pressman ,"software Engineering: A Practitioner's Approach", Sixth edition 2006,

McGraw-Hill.

2. Rajib Mall, "Fundamentals of Software Engineering" Second Edition, PHI Learning.

3. Sommerville,"Software Enginerring",Pearson Education.
'4. Richard H.Thayer,'Software Enginening & Project Managements",Willey lndia

5. Waman S. Jawadekar,'Software Enginerring", TMH.

6. Schwalbe,'lT Project Managements",Cengage Leaming.

Suggested List of Program

1. lntroduction to UML and Course Outlines. Tools Description
2. lntroduction to Rational Rose and Practical lmplementation
3. lntroduction to class Diagram
4. Class Diagram in Detail and Tasks Done by using Rational Rose
5. lntroduction to Use-case Diagram, its Detail and implementation by using

Rational Rose
6. Lab Quiz: 01 (Use-case Diagram)
7. lntroduction to Sequence Diagram
8. Sequence Diagram in Detail and Tasks by using Rational Rose
9. lntroduction of Component Diagram and its implementation by using Rational

Rose
10. Introduction to Collaboration Diagram and Task by using Rational Rose
11. Test cases and Few Scenarios of test-cases in real life
12. lntroduction to Testlog and An implementation on it

Software Engineering (IT 604)

ao 1. To study various software process models'

aO i. fo *a"tstand the requirement elicitation' analysis and specification'

cO 3. To familiarize with the software design process'

cO 4. Toanalyze and compare various software analysis and testing methods'

a O 5. To understand the software maintenance and software project measurement'

一ン
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COuRSE CONTENT(AICrE w.e.[Julv 2019)

Interllet and Web
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Recommended Books:
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Suggested list of Practical

'P,FTP,SNIITP

)ゃlorer and Netscape Navlgator
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Internet and Web Technology (IT 605)

COl.Togetintroducedwitithewebengineering,itsevolutionandapplications.
CO 2. To utderstand various web technologies'

c0 3. To give tle overview of the website development'

C0 4. To uaderstand various web sewers and their services'
〆
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S No
SutteCt

Code
Category

Code
Subjoct Name

Mrximum Mflrks Allotted

Totsl
Mrrks

Contact Hours Per Week

Total

Credits

Iheorv Practical

L T PEnd
Sem
Mid Sem
Exam

Quiプ

Assignme
nt

End Sem
Lab
やνork

1 ME601 PEC Professional Elective - I 20 100 3 1 4

2 1ヽ

`E602
OEC Open Elective-II 3 3

3 lヽ4E603 PCC Heat & Mass Transfer 3 2 4

4 4ヽE604 PCC Metal Cutting & Machine Tools 3 2 4

5 ME605 PCC Indlrstrial Engineering & Management 3 2 4

6 ME606 Minor Proiect 100 1

7 ME607 4ヽC Summer lndustrial Training Minimum Four Weeks Duration (With Project Report). Evaluation will be done in 7th semester

Total 350 100 750 1 8 20

8 ME608 DLC
ScliLcaming Prcscntation

rSWAVAM′ NPTEI′M00Cヽ
4

NSS,4\CClSwachhata Abhiyan/Rural Outreach Quaiifier

Additional Course for Honours or Minor Specialization
ct codc ME608 for the award ofHonours

(Minor Specialization). 

-

Jabalpur Engineering College,Jabalpur
(Declared Autonomous by MP Govt.,Afrlliated to RGPV,BhopaD

(AICTE ⅣIodel Curriculum Based Schemo
Bachelor of Technology (B'Tech.) VI Semester (Mechanical Engg.)

batch

Note:l Departmental BOS will decide list ofthree optional subjects those are available in MOOC as well for PEC.

to give a

PEC:ProfcssionaIE1e"ti,"1B,un"hSp"ffierdisciplinary),PCC:p.ofession.ulCoreCouse,DLc/PI:Digita1LeamingCounes/Projectand

1 =1 2 hour Practical(P)‐ l Credit

ゞ F 天

List of Open Elective Course - Il

Altornate Automotive Fuels & Emission

subjects shall be taken with permission ofHOD/Coordinator

AC講奮|卜 Pゝ

Internship, MC: Mandatory Courses

.Jrュnclpa`
Jabalpur Engttp● Hng Colles.
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Jabalpur Engineering College, Jabatpur (M'P)

Programme: i.Tech. Mechanical Engineering (Vt-semester) AICTE

')

Course Objeclive:

During the course the student will be able to learn about:

1. The theory of elasticity including strairy'displacement and Hookc's law relationships

2. Analyze solid mechanics problems using classical methods and energt methods

3- Obtdin stresses and deflections of beams on elastic foundations

COURSE CONTENTS:

tlodqle-l: Strain Energy or Resilience:
Strain Energy- ElaJic, plastic and rigid members, Stresses due to different types of axial

loading, Gradually applied loads, Impact loads, Deflection ofbeam using shain energy method,

Strainlnergy stoied due to bending, The first theorem of Castigliano and its applications,

Laminated Springs or Leaf springs.

y\odu\e-2: Conjugate Beam Method, Propped Cantilevers and Beams:

Conjugate Beam Method: Deflection and slope of simply supported beam (point load at the

centre, carrying an eccentric point load), Relation between actual beam and conjugate beam'

Propped cantilever And Bqam: Shear force and Bending moment for a propped cantilever

carrying (point load at the ceriii.) airC propped at the free end, uniformly distributed loar: and

propped at the ftee end).

r16clu le- 3: Fixed Beam And Continuous Beam: Relation between the free B.M. diagram and the

fixed B.M. diagrams, Slope and deflection, Effect of sinking of supports, Fixed beam subjected

to couple, Degree of fixity, Advantages and disadvantages of fxed beam, Clapeyron's theorem

of three moments, Column Analogy method.

I1odqle' 4: Thick Cylindricat Shells:
lnhoduction, Stresses in a thick cylindrical shell, Lamme's equation, Hoop stresses and radial

pressure distibution, Sfesses in Compound thick cylinders, Thick spherical shells.

r'lodU{a{: Theories of Failures:
. Maximum normal stress theory; Maximum .shear skess theory; rPrincipal stress theory;

Maximum normal and shear strain energy theory; Maximum distortion energy theory;

Application oftheories to different materials and loading conditions.

EVALUATION
. Evaluation will be continuous an integral pai.; ofthe elass as=well through gxtemal assessmerit.

References: i
1. Beer FP,Johnson Mechanics of Materials, Sixth Edition; Mc Graw Hills.

2. Stephen Timoshenko; Strength of materials;part1&2; CBS Pub.

3. Singh /^rbind K; Mechanics of Solids; PHI

.,}

Crediヽ :4     PEC  ⅣIE‐ 601 A   Soli● IIIechanics        L:3,T:1,P:0
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Egor P.Popov; Engineering Mechanics Of Solids; pHI
S Ramamurthum, Strength of materials,Dhanpat Rai.

Course Outcomes:
At the completion ofthis course, students should be able to-

co1 Esthate sttaln ener[γ stored duc tO bcnding

c02

c03

C04

Mappillg of Course outcOnles(COs)With Program Outcomes(POS):

Course
Outcomes

P01 P02 P03 PO4 POs PO6 PO'7 PO9 POI0 PO P012

C01 2 1 2

co2 2 1 1

co3 2 1■ 1 )

co4 1 2 J

)

E- 'P' ? vU

PO8



Jabalpur Engineering College, Jabalpur (M'P)

Programme: i.Tech Mechanieal Engineering (Vl-semester) AICTE

ヽ
，

Course Objective:

During the course the student will be able to learn about:

1. Different types of automobile fuels

2. The characteristics of different automobile fuels

3. The effect of different automobile fuels on emission

4. The Norms on emissions and different emission standards.

Course Content:

fl odq\e-t: Introduction Automobile Fuels:

Classification of Automobile altemative fuels(liquid, gaseous, hydrogen, LPG, CNG, Biogas

etc.), Desirable characteristics ofSI & cI engine altemative fuels, Rating ofsl & cI engine

fuels, Introduction to altemat€ energy sources. Like EV, hybrid, fuel cell and solar cars. merits

and demerits of various altemate fuels.

M odule 2: Liquid alternative fuels:

vegetable oils: various vegetable oils for automobile engines, esterifioation, performance in

engines, performance and emission characteristics, bio diesel and its characteristics. Alcohols:

Properties as engine fuel, alcohols and gasoline blends, performance in automobile engine,

metianol and gasoline blends.

f4odUl.f 3' (r "'t:rus Fuels:

Biogas: Introduction to Biogas system, Process during gas fonnalion, Factors affecting biogas

formation. Usage ofBiogas in SI engine & Cl engine., Properties ofNatural gas, Hydrogen gas,

LPG & CNG as engine fuels, storage and handling, performance and safety aspects to all

gaseous fuel, fuel metering systems.

fldqU.- 4: Automobile emissions:

Types of automobile emissions, emission characteristics, formation of automobile emissions,

mechanism of HC , CO and NO in SI engine, exhaust emission and factbrs affecting the

emission; evaporative emission, crankcase emission, lead emission CI engiie emissions:

formation of smoke, factors affecting the smoke formation, unburned hydrocarbons, carbon

monoxide, oxides of nikogen, smog atrd comparison ofdiesel and petrgl emissions.

i,\odulC- 5:Emissions Norms & Measurement:

Emission norms as per'Bharat Standard up to BS - IV and procedures for confirmation on

production. De,nerits ,:i automobile emission to environment. Types Of Catalytic .-onversion,

MeasuramontTeclr:riqoes Emissirin Standaris and Test Procedure NDikJIDT Chemiluminescent

analyzers, Gas Chromatograph, smoke meters, emission



References: l. J.B. Heywood. Intemal combustion Engines, Wiley
2. Ganeshan Vl Intemal Combustion engines; TMH
3. Mathur M L & Shanna RP; A. Course in IC enghes; DhanpatRai
4. R Yadav, Intemal Combustion Engines
5 Haldermaa JD and Mitchell CD; Automotive Engines theory and servicingipearson
6. DomKundwar; Intemal Combustion Engines; Dhanpat Rai publicatiors
7. Taylor GF; Intemal Combustion Engines Theory & practice; MIT press

8. Richard Stone; Inhoduction to IC Engines; society of Automotive Engheerilg @algrave Mc Millan)

Course Objective:On the Successful Completion of the cowse the Student will be able to:

Mapping of Course Outcomes with Program Outcomes:

)

'l

/" tt-- rt

Course
Outcomes

POI P02 P03 P04 PO5 P06 PO7 PO8 PO9 P010 P011 P012

col
C02
C03
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h∝‐黛奥胤屁電器思電:障:北明 ‰cTE

Course Obiectives:

During the course the student will be able to learn about:

1. The fundamental eoncepts of the theory of the finite element metlod'

2.TheuseofthebasicfiniteelementsforStlucturalapplicationsusiigtruss,beam,frane,

and plane element

Course Contents:

M0PUE-I: Introduction
Si[ctural analysis, objectives, static, Dynamic and kinematics analyses, Skeletal and continuum

structures, Modeling of infinite Degree of freedom(D O'F ) sysiem into finite D'O F system'

Basic steps in finite element problem formulation, General applicability ofthe method.

M09ULEII Element Types and Characteristics

Discretization of the domain, Basic element shapes, Aspect ratio, Shape functions, generalized

co-ordinates and nodal shape functions. lD bar and beam elements, 2D rectangular and

triangular elements, Axisymmetin; elements.

MolULt-III Assembly of Elements and Mairices

Concept of element assembly, Gtobal and local Co-ordinate systems, Band width and i* effects,

Banded and skyline assembly, Boundary conditions, Solution of simultaneous equations,

Gaussian elimination and choleksy decomposition methods, Numerical integration, 1D and 2D

applications.

t10gulf,:IV Eigher Order and Iso-parametric Elements

one dimensional quadratic and cubic elements, use of natural co-ordinate system, Area Co-

ordinate system coniinuity and. conveigence requirements, 2D rectangular and triangular

requirement. 
ryl}gulal Static & Dynamic Analysis

Analysis of husses 'and frames, Analysis of machine subassemblies, Use commercial software

.puckag"s, Advantages 
'and 

limitations Hamilton's principle, Derivation of equilibrium,

consistent and lumpecl mass matrices, Derivafion of mass matrices for ID elements,

Determinatior: of natural frequencies at'j- rnode shapes, Use of commercial software packages'

″形乙
/ 準

/



References:

l. Rao, S.S., The Finite Element Method in Engineering, 2nd ed.., peragamon press,Oxford.2. Robert, D. Cook. David, S. Malkins, and*Mic;;i';:'il;;;;.ncepts andApplication of FiniteElement Analysis 3rd ed., John Wiley.
3 Chandrupatl+ T.R. anBelegundu, Ab., Inkoduction to Finite Erements inEngineering, prentice Hallof lndia Pvt. Ltd.
4. Zienkewicz O C, The Finite Element Method, 3rd ed, Tata McCrraw llill.

Evaluation
Evaluation will be continuous and integral part of the class as we[ trrough extemal assessment.

Course Outcomes:
At the compietion of this course, students should be able to_

Mapping of Course outcomes (COs) with program Outcomes (pOs):

C01

C02 Dcvdop■c oOnceptofvabus dcmc■ 、and icL characte五 slcs

踏 憮 ,1昴
範d早°bal…

“
｀中
Ψ 摯
品 血dおЮe m面∝sぉHDttd2D EA

…
・
             ――

―

C03

IC04

Course
outcomes

P01 P02 P03 P04 P05 P06 P07 P08 P09 P010 P011 P012

C01 つ
４

C02 う
４ 1

C03
1 2

C04 2 2 3
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Jabalpur Engitreering Coltege, Jabalpur (M'P)

Programme: g.iech Mechanical Eogineerirg (Vl-Semester) AICTE

Course Objeclive:

L understanding the proceis of converting various renewable energl sources to electric Power'

Layout of reniwable energ, Power plant and their adiantages ond limitations

2. tlidersiand layout of nirking prirciple of lossil thermal power plant' & co-generation sys,tem'

including coal handling system, pulverizatio oJ coal, steotr genetation system' steam tutbue'

condenser, cooling tcwer and cor,trol systems.

i. Understand the iyout of nuclear pier plant, nuclear fueb & chain reactiors' componetts and

w orlring principle of different types of nuclear power plants.

l. Unaui'*a tni Us,oal-r1 nyariit""tri" por", ptont iith plo,tt ,omPonents, hydrologr lrydrographs'

flow duration curue, mass curve & power control syste s.

5. tlnderstand the power plant economics, estimate lhe prediclion loads, andfactors'

COTJRSE CONTENTS:

H0?{,I.EI: Reuewable Energy Power Plants: Introduction to methods ofconverting Yarious energy sources of

electric power, direct conversion methods rcnewable energy sources, solar, wind, tidal, geothermal, bio-

thermal, biogas and hybrid energy systems, fuel cells, thermoelectric modules, MI{D-ConYerter'

NloAulEII: Fossil Fuel Steam Stations: Basic principles of station design, recent trends in turbine and boiler

sizes and steam conditions, plant design and layout, outdoor and indoor plant, system components, fuel

handling, buming systems, feed water treatrnent plant, cdndensing plant and circulating watfi systems,

cooling towers, turbine room and auxiliary plant equipment., instrumentation, testing and plant heat balance.

Combined cycle power generatioq heat recovery steam generator, co-gen€ration plant

H6lUlttrI: Nuclear Power Station: knportance of nuclear power development in the world and Indian

contexl Review of atomic structure and radio activity, binding energy concept, fission and firsion reaction,

fissic, :',.1e and fertile s,rateridls, thermal neuhon fission, important nuclc:t f;els. moderators and coolants,

'iy;;.;s ,ri re"..:rs, prel*:urizid water reactor, boiting water reactoi, [icader reacl'r', aiu\ iJiJ reactor, gas

cooled reactor.

lllDULErV I Eydro-Power Station: Classification of hydroelectric power plant, introduction to hydrology,

plant layout, hydro plant auxiliaries, cost of Plant, tife of plan( hydro power contol, plectrical and

mechanical cgmponents, comparison of hydro power station with thermal power station, automatic and

remote control of power plant, safety measures and proycntive maintenanc€ of hytlro power plant,

calculation of available hydro power.

t4oDuLEY: Power Siation Economics: Estimation and prediction of load. Maximum demand, load factor,

diyersity factor, plant factor and their influence on plant design, operation and economics; comparison of
hydro and nuclear power plants typical cost structuros, simple problems on cost analysis, economic

performance and tariffs, interconnected system and theil advantaS€s, elements of load dispatch in

intercgnnected systems. I

Referetrcqs:
l. Nag PK;Power plant Engg;TMH
2. Al-Wakil Mlrl; t'r-'u':r plant Technology; TMH
3. Sharma tC; Power slmt Engg; Kataria and sons, Delhi
4. Dornkrrndwar; Pcwer Plant Engg; Dhanpakaic. sons.



Course 0utcomes:I' At the completion ofthis course, studenls should be able to

col Define tlte procedure of site selection for power plaat and able to know the procedure to
convert renewablq fossil fuel energy, nuclear enerey & fluid eneray in to electric power

co2 Explain function of different mechanism of power plant like fuet nanafing, its
combustion , Utilization ofpotential of energy to convert in porrer by using.mechanical
and electfical equipments.

C03 To draw the layout ofpower plant like renewable energy based , fossil fuel based, hydro
andrruclear based power planis.

co4 Estimate the power plant [oad, maximum demand, load factors, diversity factor, plant
factor and their influence on plant design, opemtion and economics.

Mapping of Course outcomes (COs) with Program Outcomes (POs):

k#+ 'l



Jabalpur Engineering College, Jabalpur (M'F)
Programme: b.Tectr Mechanical Engineering (Vl-semester) AICTE

Course Objective:

During the course the student will be able to learn about:

l.Concepts of Irtellectual Ptoperty Rights & Copyright issues

2. Patent, Trade Marks, Designs & GI terminologies

3. Contemporary Issues & Enforcement of IPR

COIJRSE CONTENTS:

Mogut E I lntroduction

Introduction and Justifications of IPF, Nature of IP, Major forms of IP- Copyright, Patent,

TradeMarks Designs, .Geographic, indication, layout design ol Semiconductors, Plant varieties,

Concept & Meaning of Intellectual Property.

Maior intemational documents relating to the protection of IP - Beme Convention, Paris

Convention, TRIPS. The World Intellectual Prope*y Organization (MPO)'

l40lu1g II Copyright

' \'I.:ani::g and historical development of c.::.'vrighr Srrbjcct matter , Ownership of copyright'

Term oicopyrighl Rights of owner, Economic Rights, Moral Rights. Assignment and licence of

rights,Infringementofcopyright,Exceptionsofinfringemen(Remedies,Civil,Criminal,
Administrative, Registration Procedure.

MUSULE III Patents

Meaning and historicdl development. Criteria for obtaining patents, Non patentable inventions,

proceal-ie for registration, Term of patent, fughts of patentee, Compulsory license, Revocation,

lnfringement of patents, Exceptions to infringement, Remedies, Patent office and Appellate

NlDULEIY -Trade Marks, Designs & GI

Tratle Marks: Functions of marks, Procedure for registration, Rights df holder, Assignment and

licbnsing of marks, Infringement, Trade Marks Registry and Appellate Board'

lesigns: Meaning and evolution of design pfotection, P,ci-,istration, Term of protection, Rights

-': holder, unregistered desigrs.

Geographical lndicationi Meaning and evoluti.on of GI, Diti6rence between GI and Tra<ie

Marks, Registratron, Rights, Aulorised user.

|IODULE V Cotrtemporary Issues & Enforcement of IPR

IPR & sustainable development, The Impact of Intemet on IPR. IPR Issues in

bio'.echnoiogy,Ecotnmerce and IPR issues, Licensing and enlor

v
Case studiOs● IPR



References:

1.. P. Narayanat, Intellectual Propefy La\r, Eastem Law House
2.. Neemj Pandey and Khushdeep Dhami, Intellectuai property Rights, pHi, 20l4
3. N.S Gopalakriihnan and r.G. Agitha, pdnciples oflntellectual property, Eastem Book Co. Lucknow, 2009.
4. AnandPadmanabhan, Enforcement oflntellectual property, Lexis NexisButterworths, N€pur,2012.
5 Managmg lntellectual Property the Strategic Imperative, Vinod V. Sople, pHI.
6.. PrabuddhaGanguli, "Intellectual Properry Rights" Mc$aw Hill EducitiorL 2016.

Evaluation
Evaluation will be contiluous an integral part ofthe class as well tbrough extemal assessment.

Course Outcomes:
At the completion of this course, students should be able to

Mapping of Course outcomes (COs) with Program Outcomes (pos):

Course
Outcome

POI P02 PO3 P04 PO5 P06 P07 P08 P09 P010 P011 PO

col 1 1 1

co? 1 1 1 1

c03 1 1 1

‐
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Jabalpur Engineering College, Jabalpur (M.P)
Programme: B.Tech Mechanical Engineering (V-Semester) AICTE
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Nuclear Materials.. overview of nuclear scenario in India, nuclear scenario at intemational level.

Material requirements - structural materials, coolants, shlelding materials and ftrel rods -
i.Uri""il, ,l,qrirements. Nuclear inadiation effects on structual materials - safe guards, safety

and health protection.

Unit 4: Polymers, Plastics and Composites

Pol|mers:Structureofpolymers,characterizationandapplicationsofpolymers:mechanical
beliavior of polymers, strengthening ' of polymers, crystallization and glass transition

phenomenon and tYPes of PolYmers'

Plastics:Designandselectionofplastics,stoucturepropertycorelation'mechanicalproperties'
;;;"d"tt";, *-*, *a friction, thermal, electrical and optical properties, flammability of plastics and

processing of Plastics and FRP.

composites: Particle feinforced composites, fiber reinforced cotlposites - inlluence of fiber leng*1

o.i"rrtution and concentration. Fiber phase, matrix phase, metal matrix composites, polymer matrix

;"*"*r, ceramic matrix "o*poiit.r, 
carbon - carbon composites, hybrid composites and

structural comPosites.

Unit 5: Ceramics and Bio materials

Cerami.cs: Ceramics as a class of material, classification of ceramics, bonding and structure of

,:i,-rus ceramic materials; clystal structure and defects; chr':nological developments' structure of

oilrc:ir pi,iyntr-rt phic .iansformations. raw inaterials'

Eio Materials: Introduction to biomaterials; need for biomateriais; Salient properties of

l',,p"n* .^i*lul 
"lu.r"r; 

property ."qri..-"nt of_ biomaterials; Metallic implant materials,

""r'ulni" 
ilnptuot materials, pollmeric implant materials, composites as biomaterials; orthopedic,

dental and other applications. Biomaterials worldwide market, technology transfer and ethical

issues; Standards for biomaterials and devices'

References:
1. Avner S. H., 'Infoduction to Physical Metatturgy', 2nd Edition' McG^raw Hill' 1974'

2. Leslie W. C., 'The Physical Metalturgy of Steels', Mccraw Hill' 198-2'

;. ilkil; ft.,i;#;;r M"i"l6';Jthe Design of Steers" Applied Science pubrishers, ie83.

+. iii"ft-'fra., Cira"i f. e, fnitUp, e.,.Slructure and Properties of Alloys', McGraw Hill, 1965.

5. Polmear l. 1., 't-igtrt n ttoys -U"tallugy of the Light Metals" 3rd Editior! tunott'' 1995'

;. il;; ii. b"ril"y, ,rra""r,uniJ i"r,*ior of-Materials,,, 2nd Edition 2013, overseas Press India Private

Limited.
,. ilr" t'r., tn"oard L. A., wulff l , 'Structure and Properties of Materials" Volume lll' John Wilev' 1934'

i. irl.i. 
".iur,:'r, 

rl"rials s;le;tion hMechanical Design' - Third edition' Elsev::r pub":;:rers' oxford' 2005'

;. i';r;;t., '"-ddll"rion,o ruod"* st"el Makingi Khanna Publisbers' i0c4 (prima:r' text)'

ヽ

Evaluation: //
Evaluation will be continuous an integral part of the class as well tfuough extemal assessment'
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l Mよe a sclccuQn ol■ cets availablc in the market as per g市 en application
2 Study ofpropertlcs alld appicttbns ofHigh T,mperaШ o Matcrねヽ

1 3.鉤む 01,や,Ci“S"O applれatimS ofいo19ar Materials.
4 Stuむ olpropertiOs and ap11にatiOns ofPolymerS,Plastlcs and Compo,IteS

5 Processhg Ofcompo,tCヽ

6 Prop■tS,Selectlon an`applicatlons Ofbiomaterus h entteCnllg
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h,atransfcr proccss;

Collduction: Fourier hcat coiduCtion equaion, its fonn in rectangular, oylittdrical and

spheridal c10rdinates,thcrm■ dimusivi″,linear onc dimcnsional stcady Stle condiCtlon
tllr。 lgh a slab,tubOS,spl10Hcal Shells and c9mppsitc strucけ e,,CICCtiC,l anJogLs,cr■ ic」

‐

ISula●On_th“● csS fOr p● eS,effect,fvな ,abL thCnnd conduciviy           .

naule: 2 Extё ndёl surfaces(■ ,s):Heat tansfer from a staight and annular価 lplatC)fOr a
u“fol..lcross seOJon; error in mcasurcment bf tempera,ォ c m a thermomctc'Well,fm
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Boiling and condensation: Film wise and drop wise condensation; Nusselt theory for
wisecondensation on a vertical plate and its modification for horizontal tubes; boiling
transfer phenomenon, regimes of boiling, boiling correlations.

References:
1. Sukhakne SP; Heat and mass transfer; University Press Hyderabad
2. Holrnan JP; Heat transfer; TMH
3. Dutta Binay K; Heat Transferl PHI
4. Kumar DS; Heat and mass transfer; SK Kataria and Sons Delhi
5. Kreith; Heat transfer,
6. Sachdeva RC; Fundamentals of engineering heat and mass tansfer,.
7. Gupta & Prakash; Engineering heat transfer,

EVALUATION:

Evaluation will be continuous an integral part ofthe class as well through external assessment.

COURSE OUTCOMES:

#pon successful comDletion of this course the student will be able to:

Mapping of course outcomes (COs) with Program Outcomes (POs):
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co2 Utilize the knowledge of design skills of heat transfer problems for different boundary conditions

co3

C04

P01 P02 P03 P04 PO5 PO5' P07 P08 PO9
I
P010 P011 P012

co1 3 1

z

co3 1 2
) 7

C04 3 2

ExaminetherlallmoappHtaJohsofheattransferequiphentsunderdifferentcondtiOns
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LIST OF E刈ERIMElば S:

l Conductlon血ough a rod to detenlthe thcrFnal c6nductiv“ 。f

material

2 Forccd and■ ee convOction over cicular cylindcr

3 Frcc convection螢om cxtended sllrfaces

4Pなallel■ow and counter iow hcat cxぬ angcr cffectivencss and hCat iansfcr rate
5 Caibr“。n ofthennoCOuple
6 Expё Hmental dctennh"o● Of Stefen‐ Boltzman coniant

At thc completiOn ofふis 16urSc stud9hts should be ablc t6

Mapping of Course outcomes (COs) with Program Outcomes @Os):
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Course COntents:

“"切
りI:Lat,c ClaSSincatlon of machine tOols and th,ir basic components;lathc‐ speciftcation,
C9mpOnc,ts&a9ccssories,various operatiOns on lahes,capstan&turrct iathcs,tool layout,

methods of thrcad productiOn,machmhJ time,shgle p9ht cllthg tooヽ
,t001 signame and

nomenciature
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shaving,gcaF grind“g geartesthg

“

ο91妊 V:Tool Wear,TOol Lit and Machinability:TOd wett mech年 玉ms,TypOs lf
tooldamttgc durtt cuting,WCar and chi,ptt charactcristics Of differcntゃ 。l tnttcrials,T601
w全雪cqぼ 1■loos,tool falure ёFiteriち Tool life equatlons,ErccioFpl゛ ,css partte"rS pl T9。 1 life,
Tool鷹
"sing,Machhabili●

鏃lrface inish a"suJ",い 1・g与        .

F壁温χ触織態驚鸞ま曲 f鍬鳳 P止
3 Lindberg R～ PrOCё Sses and Matedals OfManufacturing;P斑
4 RagllllvanshtBS:Work,hop technology Vol‐ 1,11,Dhanpat Rai Delhl
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Classiry conventional machine tools and tleir components.
Demonstrate working and operations of machine tools such as lathe, milling, grinding machines.

C03 Analyze and Esthation ofTOol weヽ its variables and tool l詭

Mapping of Course outcomes (COs) with Program Outcomes (POs):
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ヽ
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Course Outcomes: Metal Cutting & Machine Tools Lab:

List of Experimetrts
1. To make a job on lathe machine with all operations like nrming, step hrning, drilling, tapper tuming, thread

cutting and knurling,
2. Study ofbenter less grindin! machind tool atrd cutter type g nding machine.
I Study oI horizontal./ universal milling machine, diving head and indering mechanism ofit.
4. To cut a spur.gear on milling machine using rapid indexing method.
5. Study ofradial drilling machine and preparing ajob on ir.
6. To study a sapping machine ro leam about working of quick retum mechanism.

' Cou.." Outcomes: Metat Cutting & Machine Tools Lab:
At the completion of this cou(se, si.rdents should be able to

col Leam to build ajob on lathe machine.
co2
co3 illushate the wg4ing and operations of milling machine.
co4
co5 Analyze Tobl Wear, its variables and estimation oftool life.

Mapping of Course outcomes (COs) with Program Outcomes @Os):

Course
O[tcome

PO1 P02 PO3 P04 PO5 P06 PO7 PO8 P09 P010 P011 PO t2

col 0 2. 1 1 1 1 0 0 0 1

coz 0' 0 1 1 0 1 0 0 1 0 0 0

co3 0 1
う
４ 2 0 1 0 0 0 0

co4 0 2 1 0 1 0 1- 0.' 1

c05 1 1
今
ん 2 1

０
４ 1 0 2 1 1 2
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COURSE CONTENTS:
rl。さuに-1.Pr00icion,P五nning aid cOntr。 1:DcfliiOn and importalacc,typcs of productibn:
job,batch&mass produぬ On,rOmng,S`h,duhntt diSlatChhg anl f01lo■ 叩 Forccastulg
elemen“ ,tilne scries,rcgress10n,Causal and Dё lpli peぬ。IS.Break cvenふ ,1,sk and Gantt

‐ 。,呼,PrⅢ c∝ SChCdul聰 ,TPhCat●n oF c,v ttd PttT technlqucs,Andysヽ and c6ntrd Of
pr●cct 60stin CPM and PERT,s贔 plc nuttcrical prOblc,s

‖Pad,12.Inlntiry C`itrol:D9Ⅲ lOn,サpes Of轟Ve難。7.coこ■c“。n and standidlzttion
■A,91■|■ 1‐ L90,Om■ trdoHlg quaniけ ProCttoment cost caⅢ■3 1harg゛3,ta」 1鑢,,ど。―
Order point,,impt prObに,s Deftntions,りっcs lf insp9∝ iOn and prOccdure statおttJ quali″
OOlltrol‐ BaSic thc。け Of quallty cOnml,PrOc6ss Oapabiliサ COntpl chaム fOr variabお s‐ and R
rclationship bc●″e"coniOl lmitS and speciitatiol umits COntr。 l chart for iacIOn defective
(p),6ontrol ohart for nulnber ofdcfeし ts

1/n“ む降
‐■ JOb'V■i轟On■ d wage 1lans&111ド triJ Legi12饉 9■ 0助 CCt市 e,Methods ofjob

‐
 lval,ation,」 ob ёValuation proCCdure,merit rathg eγ fol11.ancc apprais,1)methOd of nlcrit
rating,wagO and wagc■ 9ollt市ё plans Ncel fOr lndust■」 にgisl漬iOn,Fact6五 cs act 1948,
Industral dispute aё1 1947,The lndlan,ade un10ns act 1926,and hlllsilal cmploン ment act
194,,Paン寧 ent of Wago aCt 193`,WOrbcn cOnlpcn,江 19n aCt 1923,Paymcnt Oflonus act 196S,
alld E●1loyCCS prOvident ftmd schcmc

disadvaatage of work sampling Applications.

t'')odula'4. Work Study: Definition, advantages and procedure of work-study. Difference between
production and productivity, Factors to improve productiviby. Method Study: - Definitiorl
objectives and procetir-ic ot .netirod study. Symbols, flow procbss chart (mafl-machrre and
material,). flou'di,jB.:,mr ma.trlne chart, two hand rl,:n Criticai examinaiiorr. L,eveloping.a new
method Principles of morlon economy. l'herblig symbols, sIMo chart simple problems. work
Measurement time study, definifon, principle and method of time study stop watch study -
number of reading, calculation o? basic time, rating techniques, normal time, allowances, and
standard time simple numerical problems. work Sampling - Definition, method, advantages and
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ModUie-S. Plant Location and Lay.out: Definition, factors affecting the site selection of plant,
Factor affecting plant layout. Types of layout: process, product, combination and fixed position
layout Techniques in making layout-Flow diagram, templates, distance volume mahix, travel
chart Line balancing, and workstation. Material Handling: Principles of economic material
handling Hoisting equipment - forktift huck, cranes- mobile rnotor cranes, overhead cranes,
travelling bridges crane and Derrick crane. whiler crane conveying equipment - package
conveyers, gravity roller conveyors, screw conveyors, flight or scraper conveyors, bucket
conveyors, bucket elevators, belt conveyors, and pneumatic conveyors.

REFERENCES:
1. Seetharamal.Narasimhan, Dennis w.Mcleavey, peier LBillingtorL "production

Planning And lnventory Controf, , pHI, 2nd Editi oq 2002.
2. Norman Gaither, Greg Frazier, operations Managemen! Thomson Leaming, 9th Edition,

2002.
3. Monks J.G, "Operations Management,,, McGraw Hill, 1997
4. Panneerselvam. R, Production and operations Management,pHl,2O05
5. Lee J.Krajewski, Larry P.Ritzman, .,Operations Management Strategy ancl Amlysis,,,

PHI,6th Edition,2003.
6. Kenneth R.Baker, "lntroduction to Sequencing and Scheduling,,, John Wiley & Sons,

New York, 2000.

?. DilipR i{;}ie,,r"Tndustrial Scheduting,,, pWS p tllisi:.i,g cornpany, Boston, 1997.

EVALUATION:

Evaluation will be continuous an integral part of the class as well through external
assessment.

COT]RSE OUT COMES:
On the completion of this course, student will able to
C01 J Importance
C02

C03 Calculate the activity and project scheduling costuim@

Mapping of colrse outcomes (COs) with Program Outcomes (pOs):
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B.Tech VI SeIIl(Al&DS)

COURSE CONTENTS w. e. f. July 2021

Module-I: AI and Humanity:

lntroduction to human and artificial intelligence, Introduction to AI and Ethics, understanding
Artificial Intelligence: History, definitions, and applications, Ethical considerations in AI,
development and deployment, Impact of AI on society and the need for ethical frameworks. AI
and Social Implications, AI and workforce:, Reskilling and upskilling, Privacy, Data collection
and surveillance, Individual nghts and consent, Privacy-preserving AI..

Model-II: Applications ofAI in Ilealthcare:

ovewiew of AI in healthcare: definitions, trends, and applications, Ethical considerations and
challenges in AI adoption in healthcare, Introduction to healthcare data and AI technologies.
machine Ieaming algorithms used in healthcare, Supervised and unsupervised leaming techniques for
medical data analysis. Deep learning approaches for medical image analysis. Applications of natural
language processing (NLP) in healthcare, Text mining and information extraction liom clinical
documents. AI applications in medical imaging for diagnosis and analysis, Genomic data
analysis and personalized medicine, Ethical considerations and challenges in Al-enabled
medical imaging and genomics.

Module-III: AI in Cyber Security

Basic Concept of cyber security, layers of security, lulnerability threat, harmful acts, Intemet
Govemance-Challenges and constraints, overview of attackers motives, active attacks, passive
attacks, Software and hardware aftacks, Methods ofdefence, Security Models, risk management,
cyber Threats, Application of AI algorithms in the ethical dimension of cybercrimes the
psychology, mindset and skills of hackers and case study of the algorithms required and
implementations of AI in cyber security. etc.

Subject

Code

Subject Name&

Title

llaximum Mark Allotted Hours7

ツVeek

Total

Credits

Theorv Practical Total

Marks

L T P

Ｅｎｄ

Ｓｅｍ

Mid
Sem Msl

Quir,
Assigtrment

Ｅｎｄ

Ｓｅｍ

Lab

νVork

A1601A Applications of AI 70 3 1 4

上bttl鵬盤協L“
Jabaipur(M2)
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Module‐
「
V:AI In Survemance:

Introductiolll to stteillance,o、 cぃ .ic、 。「 cOmptltcr vision pr()blcms,vanous pttoscS― including

tracking and  monitoHng.  intelligcnt 宙dco analytics,  Vidco Contcnt  Analメ iCS
(VCA),SurVCillancc Vidco Anomaly Dctcction. Radio― Frcqucncy ldelliicaton (RFD),
Adaptivc Kalman Fiher,Gaussian m破 tllrc modcl,Auto cncodcrs AE, Recurrcnt Ncural
Nctwork(m),Montc― Carlo Condensation Filters bぉ ed techniqucs oftracking

Module―V:Application of AI in Agriculture

Crop yicld prcdictions and p● cc forccasts. Intcnigcnt sprayin3, Discasc diagnosc、 Crop and soil

nlonitoring, Solar RcFngcrators Lin,cyclc oF agriculttlrc. Cha‖ cngcs Faccd in Agriclllturc with

traditional im,ling tccllniqucs and brainsto:1‖ ing solutions tising Al algo五 thin

Recommended Books:
1・Artincial intelligence in Healthcard by Adam Bohr,Martin Homola,and Filip Zclezn,(OxfOrd

Unlvcrsity Press)

2・ Aコ

“

flcial intenigcnce for Hcalthcarc: Domain Adaptation. Transfcr Lcarlllng, and Representation

Lcamlng"by Zachay C Lipton,Alexanと a Chouldcchova,and Julian McAulcy(NIIT Prcss)
3"Machine Learning for Healthcarc"by Ziad Obcnncycr,EzckieI J Enlanucl,alld lsaac S Kohane(Oxford

U面versity Prcss)
4・ Cllnlcal Dccisioll Support Systems:Thcory and Practlcc"by Eta S Bemcr and Andrcw S Billdmall

(MCCraw_Hill)&quOIThC CambHdge Handbook of Artlicial lntclligence&quot edited by Keith Frankish
and Wlliam M
5Ramscy
6``Thc Ethics of Artincial lntclligcncc&quot:edlted by Nick Bostrom and Eliczer Yudkowsky

7 The Second Machinc Agc VヽOrk,Progress,and Prospcri″ in a Timc ofBrilliant Tcchnologics&quoti by
8 EHk B″●。lfSSon and Andrcw McAfcc

9Hulnall Compatlblc:Aご●■cial inte■ igellcc and thc Problcm Of Contol&quoti by Stua● Russell
10・ Nanral Languagc Proccssing in Hcalthcarc"by Wcndy W Chapman,021Cm UZuncr.and Ozlcm

CCtlnOElu(｀ lIT Prcss)

Course outcomes:Aftcr completlon ofcoursc,studcnt will be ablc to:

C01 Identifi,ing and understanding Al apDlications techniques.
C02 AI applications and implementations in Healthcare
C03 Concept ofCyber security and its applied AI

algorithms.
C04 Design all kind ofsurveillance and computer vision AI

algorithms
C05 Analyze Empathy and problem design for regular problems

in agiculture

n-- ,'2
Dean (Academtcs)

,abatpu, Engtneerlng Coliege
JaDatpur (M.p.)



JABALPUR ENGINEERING COLLEGE,JABALPUR(MP)
Established in 1947 as Governmellt Engineering College,Jabalpur

(Declared autonomous by Govt.of M.P.in 1998)
3.Tech VI Sem(俎 &DS)
COURSE CONTENTS    w.e.■ July 2021

2. Optimization for machine leaming by Suwit Sra , MIT press

Jab素

=r1111:『

11!な醤:ge

Module I- Introduction to Optimization methods:
Need of optimizafion Methods, Classes of optimization problems, problems solving using Graphs,
Matrices, optimization problems formulation in Machine Leaming and Signal pro..siing. -

Module II- Overview of applied modeling :

Basics of Linear Algebra and calculus: Subspaces, Eigenvalue, Decomposition, Singular value
Decomposition - Algorithms and Methods, pSD Matrices and Kemel Functions. vector Calculus.

Module III- Linear and Integer Programming-
lntroduction to linear programming, interger programming , related tricks , graphical methods of
solving LP and IP.Solved problems on mrnrmizrng norns, max flow, solving Ii using Branch &
Bound and more examples on LP , IP formulations

Module VI Introduction to Optimization of Convex Function:

Introduction to optimrzation, convex sets, convex Functions, Lagrange Duality, convex
optimization Algorithms, Second-order cone models, Semi-definite progrur,-lng, Semi-infinite
programming, Mrnimax, Sublinear algorithms, Interior point uethods, Active set, stochastic
gradient, Coordinate descent, cutting planes method, Applications to Image/video,Multimedia
Processing

Module V Optimization in Machine Learning:

Theory of Gradient Discent & Stochastic ,training a neurar network, NeMon Method for
optimization, Pytorch - Tensor Flow Trainning a neural network & implementation.

Books:
l.Convex optimization by Stephen Boid

Subject
Code

Subject Name&

Title

llarimum Marks Allotted Hours/

Week

Total

Credits

Theory Practical Tot,1

～
Iarks

T P

End

Seln

Mid
Sem Mst

Quiz,
AssigDment

Ｅｎｄ

Ｓｅｍ

Lab
Work

A1601B Optimization
Ilethods in -{I

3 1 4

Jabatpur (M.p.)

〉ル
3. Linear Algebra and Leaming from Data, Gilbe4Slrang



Course outcomes:
After completion ofcourse, student will be able to:

C01 Identiffing and understanding Al Optimizing techniques.
C02 Develop mathematical modeling and applications.
C03 Understand the design algonthms for linear systems
C04 Leam Concept ofConvex optimization and its application
C05 Design optimization in Machine learning algorithms

4



JABALPUR ENGINEERING COLLEGE.JABALPUR(MP)
Established in 1947 as Government EnJneering College Jabalpur
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COURSE CONTENTS w.e.■ Julv 202

Stlbject

Code

Subject Name&

Titlc

Maximum Marks Allotted Hours/

Week

Total

Credits

Theory Practical Total
Marks

L T P

EIld

Sem
Mid

Sem Mst
Quiz,

Assigrlment
End
Sem

Lab
Work

A1601C I nfo r mation
Retrieval

70 100 1

Module-I: INTRODUCTION:
Infioduction. History of IR. Components of LR. Issues. Open source Search engine Frameworks. The impact ofthe web on
IR, The role of artificial intelligence (AI) in IR, lR Versus, Web Search. Components of a Search engine, Characterizing
the web.

Module-Il: INFORIIATION RETRIEVAL:
Boolean and vector space retrieval models. Term weighting. TF-IDF, weighting- cosine similarity, Preprocessing,

lnverted indices, efficient processing with sparse vectors. Language Model based IR. Probabilistic IR, Latent
Semantic Indexing - Relevance feedback and query expansion.

Module-III: WEB SEARCH ENGINE - INTRODUCTION AflD CRAWLING:
Web search overview, web structure, paid placement, search engine optimizatior/ spam. Web size measurement, Web
Search Architectures, crawling, meta-crawlers, Focused Crawling, web indexes, Near- duplicate detection, Index
Compression, XML retrieval.

ModuIe-IY: WEB SEARCH. LINK ANALYSIS AND SPECIALIZED SEARCH:
Link Analysis. hubs and authorities, Page Rank and HITS algorithms, Searching and Ranling, Relevance Scoring and
ranJ<ing for Web, Similadty. Hadoop & Map Reduce Evaluation, Personalized search, Collabor;tive filtering and coitent-
based recommendation of documents and products, "handling "invisible" Web. Snippet generatioD, Summarization,
Question Answering. Cross- Lingual Retrieval.

Module-V: DOCUMENT TEXT MINING:
Information filtering, organization and relevance feedback. Text Mining. Text classification and clustering,
Categorization algorithms: naive Bayes; decision trees; and nearest neighbor, Clustering algoritbms: agglomerative
clustering; k-means; expectation maximization (EM).

Books:
1. C. Manning, P. Raghavan, and H. Schiitze, lntroductio! to Information Retrieval, Cambridge University press. 2. fucardo Barza -
Yates and Berthier Ribeiro - Neto, Modem lnforrnation Retrievai: The Concepts and

Technology behind Search 2nd Edition. ACM Prcss Books,
3. Bluce Croft. Donald Metzler and Trevor Strohma[, Search Engines: Information Retrieval in Practice.

lst Edition Addison Wesley.
4. Mark LeveDe. An Intloductton to Search Engines aod Web Navigation, 2nd Edition Wiley.

Jab£認11錦:『譜富[geご



Course outcomes:
After completion ofcourse, student will be able to:

〉ル

(Academics)
Jabttpl::11,需

T)C°

lege

C01 Apply information retrieval models.
C02 Desim Web Search Engine.
C03 Use Link Analysis.
C04 Apply document text mining techliques.
C05 Apply document text mining techniques.



JABALPUR ENGINEERING COLLEGE. JABALPUR (MP)
Established in 1947 as Government Engineering Coltege. Jabalpur

(Declared autonomous by Govt. of M,P. in 1998)

B. Tech Vl Sem (AI & DS)

COURSE CONTENTS w. e. f. Julv 2021

Module -l lndian Economy on the eve of independence Bntish Rule and its impact on
economy, Population goffih its pattem, genders rural urban literacy, Poverty and inequality
agriculture and its productivity Green Revolution Ildustrial economy pattem, small scalc
industries

Module JI Micro economics Theory of consumer behavior, Lau of diminishing utility,
demand and supply Demand curve elasticity of demand Theoryof production, Theoryoicast

Module -III National income Measurement of national income Mcasurcment of cost of living.
Consumption frrnction investment function Economics fluctuations GDP, G\?

Module -[V Concept ofpublic and private goods public budget, optimum budget, plan budger,
budget procedure ollndia Taxes in India

Module.V Indian economy policy. population policy anti-poven) prograrnmes, NRECA Risht
to employment, MSME, growth, structure EXIM policies

Books

l.Mishra & Puri Indian Economics

2. Rana & Verma Macro economics

3. Navendra Jadhav Monetary Policy
4. J. Ray Chellaih Trends and lssues in lndian Finance

Jabaltt.l`,1:riI::ふたge

Subject
Code

Subject Name&

Title

l\laximum Marks Allotted Hours/

Week

Total

Credits

Theory Practical Total

Marks
L T P

End
Sem

ｉｄ
　
ｍ
　
ｓｔ

Ｍ

Ｓｅ

Ｍ

QuiZ,

Assignlnent

EIld

Sem
I′ab

Work

A1602A Economics &
Social lssues

3 3

や″



Course Outcomes:
Upon successful completion of course srudents will be able to:

C01 Understanding Indian Economy since independence

C02 General information about micro Economics, Demand supply Losses

C03 Compressive Knowledge about GDP and GNP, consumption

C04 Compressive study ofpnvate public systems functioning and taxation systems

cos Knowledge about pollces of Indian Economy and MSME



JABALPUR ENCINEERING COLLEGE.JABALPUR(MP)
Establshed in 1947 as Governlllent Engineering College Jabalpur

(Declared aulonomous by Govt of Ⅳl.Poin 1998)

B.Tech VI Sem(Al&DS)
COURSE CONTENTS    w e l July 2022

Subject

Code

Subject Name&

Title

)Ia mum Mark Allotted Hours/

Week

Total

Credits

Theory Practical Total

Marks

L T P

End

Sem
Mid

Sem Mst
Quiz,

Assigtrment

End

Sem
Lab
VVork

A1602B Softwere
Etrgitreering

3 3

Module I: Introduction:
Phases in Software development, Software Development Life Cycle (SDLC), software development process
models Software process models (Linear Sequential Model, Prototlping Model, RAD Model, Incremental
Model, Spiral Model, and Rational Umfied Process), Agrle process.

Module II: Software Requirement specification (SRS):
Role of SRS, Requirements gathenng and problem analysis, requirement specification, validation of SRS
document. Use cases: Use case modelling, Use case diagram and use case documents/specificafions.

Module III: Object-Oriented Modeling (using UML):
Analysis Modeling, Developing Class Diagram, Sequence Diagram, Class Collaboration Diagram, Activity
Diagram, State Transition Diagram. System and Subsystem Design, Design goals, Design pattems.

Module IY: Software Testing:
Unit testing, Integation testing, System testing, Regression testing, Black-box and White-box techniques, Static
Techniques like code inspections, stalic analysis and dlnamic analysis.

Module V: Software Project Management:
Software Project Planning, cost Estimation, Scheduling, Risk Management, euality Management, Software
Change Management, Software Configuration Management, Re-engineering, Reverse Engineering, Project Plan

Suggested books:

1. RS. Pressman,"Software Engineering: A Practitioner's Approach,,, McGraw-Hill.
2. Rajib Mall, "Fundamentals of Software Engrneenng", PHI Learning.
3. Sommerville,"Software Engherring", Pearson Education.
4. Grady Booch, Robart A. Maksimchuk, Michael W. Engle, Bobbrl Young, Jim Conallen, and Kellia

Houston, "Object Oriented Analysis & Design with Applications", pearson Education India.

Dean (Academlcs)
Jabalpur Englncerlng Colege

Jabalpur (M.p.)



5. Pankaj Jalote. "An Integated Approach to Software Engineenng", Narosa.

6. Bemd Bruegge, Allen Dutoit: "Object-Oriented Software Engineering: Using UML, Pattems, and
Java", Prentice Hall.

7. Blaha and Rumbaugh. "Object-Oriented Analysis and Modeling usrng UML',TMH.

Course Outcomes:
After successful completion ofthe course, the students will be able to:

C01 Explain concepts of software engineering such as SDLC and software process models, SRS,
Lrlv1l- models (or Software Artefacts), software testing and software project management.

C02 Analyze SRS/problem specifications to extract relevant domain elements such as domain class,
class atEibutes, operations and relationships between classes.

C03 Develop the use case models, analysis level class diagram and sequence aiagrams for tle given
Problem.

C04 L恥lL models such as Class Diagram,Scquence Diagram Class CollaboratiOn Diagram,

Ac6vi″ Diagram,State Transition Diagram and tcst cascs for a given sO鉢 ″are prOblcm

Jabalpur (M.p.)

10
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COURSE CONTENTS w. e. f. Julv 2021

Subject

Code

Subject Namc&

Title

\f arimum Nlark Allotted Hours/

Week

Total

Credits

Theorv Practical Total

lⅥ arks

L T

End

Seln

Mid
Sem Mst

Quiz,
Assigtrment

Ｅｎｄ

Ｓｅｍ

Lab
VVork

A1602C Quantum
CoDputing

3 3

Module-I: Introduction

Introduction to quantum computing, fundamental concepts,Global perspectives, quantum Bits,
computation, quantum Algorithm, Quantum Information, Assignrnent on experimental quantum
information processing.

Module-Il Quantum Algorithms

Superdense coding, quantum teleportation,applications of teleportation, probabilistic versus quantum
algonthms, phase kick-back, the Deutsch Algorithm, simon.s algoritlun. problem solving assignment
for algorithrns,

Module-III: Quentum Computations

Quantum c[cuits, Algorithm, circuit model of computation and simulation, quantum Fourier
Transform and applications, search algoritlun. Assignment and tutorials based on quantum fourier
transform and quantum search algorithm.

Module-[V: Quantum Estimation
Quantum algorithm for order-findrng problem, Eigen value Estimation,findrng discrete algorithm
hidden subgroups, search algorithm amplitude estimation,algorithms without koo*ing th" iucc"..
probability.

Module-V: Quantum Informrtion Theory

Quantum states and accessible information, Data compression, classical information over Noisy
quantum channels, quantum box model, error correction and fault tolerant computations. Quantum
cry?tog'aphy. Assignment for quantum compression and noisy channels, problemsolving exeicises.

{"S,*,11

Jabalpur Engtn.ertng Cotiege
Jaba,pur (it.p,)



Books-
l. V. Sahni, Quantum Computing, Tata Mcga-Hill publication,2OO7
2. P. Kaye, R. Laflamme and M. Mosca, " An inhoduction to Quantum Computing", Oxford
University press 1999.
3. Scott Aamson, " Quantum Computing Since Democritus", Cambridge University press, 2013
4. Research papers review.

Course Outcomes:
After successful completion ofthe course, the students will be able to:

C01 Klowledge ofbasics of Quantum Computing

C02 Leam computation techniques and algorithms

C03 \nalyze and design the estimation and error correction algorithms

Y-//
Dean (Academlcs)

Jabalpur Engineerlng College
Jabatpur (M,p.)
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JABALPUR ENCINEERING COLLEGE.JABALPUR(MP)
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B.Tech Ⅵ  Sem(AI&DS)
COURSE CONTENTS    w.e.■ July 2021

Subject

Code

Sublect Name&

Title

!Iaximum Marks Allotted Hours/

Week

Total

Credits

Theory Practical Total
M arks

L P

End

Sem
Mid

Sem Mst
Quiz.

Assignment

End
Scm
Lab

ツVork

A1603 Compiler
Design

3 4

Module-l: Introduction: Compilers and Translators: The phases of the compiler - Lexical Analysis.
Syntax Analysis, Inlermediate Code Generation. Optimization, Code generation, Bookkeeping, Error
handling.

Module-Il: Lexical Analysis: The role ofthe lexical analyzer, Tokens, Patterns, Lexemes, Input buffering,
Specifications of a token, Recognition of a tokens, Finite automata: Regular expressions, NFA, DFA.
Design of a lexical analyzer generator.

Module-IIL Syntax Analysis: The role ofa parser, context free grammars, writing a grz nmar, Top down
Parsing: Recursive decent parser, Predictive parser. Bottom up Parsing: Handles. Viable prefixes, Operator
precedence parshg. LR parsers: SLR, LALR, cLR. Parser generator (yACC).Error Recovery techdques
lor different Parsers. Syntax directed tramlation: Slrtax directed definitions, Synthesized and inherited
attributes, Construction of syntax trees.

Module-IV: Run time environments: Source language issues (Activation trees, Control stack, scope of
declaration, binding of names), Storage organization (Subdivision of mn-time memory, Activation
records), Storage allocation strategies. Symbol tables: storage, data structures used.

Module-V: Intermediate code generation: Intermediate languages, Graphical representation, Tbree-
address code, Implementation of three address statements (Quadruples, Triples, lndirect triples). Code
optimization and code generation: lnfioduction. Basic blocks & flow graphs, DAG, principle sources of
optimization: loop optimization, eliminating induction variable, eliminating common sub-expression, loop
unrolling, Ioop jamming etc. Peephole optimization, Issues in the design of code generator, a simple codl
generator, Register allocation & assignment.

Book:
l. Michael T. Simpson, Kent Backman, James E. "Corley, Hands-On Ethical Hacking and Network.

Defense". Second Edition. CENGAGE Leaming
2. Allied V. Aho. Monica S. Lam, Ravi Sethi. JefTiey D. Ultman, Compilers:

P nciples, Techniques and Tools!, Second Edition. pearson Education
3. Randy Allen. Ken Kennedy. Optimizing Compilers for Modem Architectures: A Dependence based Approach,

ルヽ
１
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Morgan Kaufrnann Publishers.
4. SteveD S. Muchnick Advanced Compiler DesigD ard ImplemeDtatio , Morgan Kauftnann

Publishers Elsevier Science, India, Indian Reprint.
5. Keith D Cooper and Linda Torczon, Engineering aCompiler, Morgan Kaufinann Publishers Elsevier

ScieDce. 2004.

6. V. Raghavaa Principles ofCompiler Design, TataMcclaw Hill Education Publishers.

Course outcomes:

After completion ofcourse, student will be able to:

col Understand fundamentals ofthe compiler and identi! the relationships among different
phases of the complier

c02 Understand the application of finite state machines, recu$ive descent, production rules
parsing, and language semantics.

C03 Analyze & implement required optimizations modules and apply for various
optimization techniques for datafl ow analysis.

C04 Use modem tools and technologtes for designing new compilers

List of Experinents A160lL

l. Write a progam to identifr. Whether a given line is a comment or not.
2. Write a C program to recognize strings "a", 3+ | +; abb

3. Wnte a C program to test whether a given identifier is valid or not
4. Write a c program to simulate lexical analyzer for validating operators.

5. Implement the lexical analyzer using 3 Lex, flex or other le)dcal analyzer generating tools.
6. Write a c progr:rms for implementing the functionalities of predictive parser for the mini language.
7. Write a Program "C" program to implement LALR parsing
8. Write a program to check whether a stnng to the grammar or not.
9. Write a program to fi.nd the numbers of Whitespaces and new Iine characters. / \
10. Write a program to find loading terminal 

\,/ \y|l
-,y ,/ ) \--"

t" / Dean (Academlci)
Jabatpu, Englnee.lng College

JaDatpur (it.p.)
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」ABALPUR ENGINEERING COLLECE.JABALPUR(MP)
Established in 1947 as Government Ellgineering College Jabalpur

(Declared autonomous by Govt ofiヽ1.P.in 1998)

COURSE

Module I: IoT Introduction and Fundementals: Deciphering the term IoT, Applications where IoT
can be deployed, Benefits/challenges of deploying an IoT. IoT components: Sensors, fiont-end
electronics (amplifiers, filtering, digitization), digital signal processing, data transmission, choice of
channel (wired./wireless), back-end data analysis. Understanding packaging and power constraints for
IoT implementation

Module II: Signals, Sensors, Actuators, Interfaces: Sensors: types, signal types, shape and
strength, Sensor non-idealities: Sensitivity and offset drift, noise, minimum detectable signal,
nonlinearity, Read-out circuits: Instrumentation-amplifier, SNR defrnition, noise-bandwidth-power
trade off, Circuit component mismatch and mitigation techniques (calibration, chopping, auto zeroing
etc.), Power/energy considerations, Basic signal processing (filtering, quantization, computation,
storage),

Module lll: Networking in IoT: Review of Communication Networks, Challenges in Networking
of IoT Nodes, range, bandwidth, Machine-to-Machine (M2M) and IoT Technology Fundamentals,
Medium Access Control(MAC) Protocols for M2M Communications, Standards for the IoT, Basics
of 5G Cellutar Networks and 5G loT Communications, Low-Power Wide Area Networks (LPWAN),
Wireless communication for IoT: channel models, power budgets, data rates, IoT Security and
Privacy, MQTT Protocol, Publisher and Subscriber Model

Module IV: Cloud Computing in IoT
cloud computing platform (open source) and local setup of such environment, embedded software
relevant to microcontroller and IoT platforms (enterprise or consumer), user interfaces

Module V: Data Analysis for IoT applications
Statistics relevant to large data, linear regression, Basics ofclustering, classification.
BOOKS:

I . Introduction to IOT By Sudip Mishra, Aandarup Muk_herjee, Arrit Roy & Kamal Kant Hiran.
2. Coco Blue / Amazon / IOT Alrandson approach By Arshdeep Bahga & Vijay Madisetti.
3. 2l IOT Experiments By Yashwan kanedkar & Shrirang Korde, BpB publication tndld

B. Tech VI Scm (Al & I)S)
CONTEヽ TS wei ｎ

ｕ
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A1604 lnter[et of Things 3 2 4

4. IOT By Er. Vk Jain, Khanna Publisher.
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Course Outcomes:
Upon successful completion ofcourse students will be able to:

C01 Understand the fundamentals of Internet ofthings
co2 Knowledge of interfacing of signal, sensors and actuators in

Intemet of Thrngs
c03 Lnterpret networking in Intemet of things
C04 Implement on Cloud computing in Internet of things
COS Analyze the data for various Internet ofthings aDplications

List of Exoeriment:-AI604L

l. Sense the available Nefworks using arduino.
2. Measuring the distance using ultrasonic Sensor and make led Blin} using arduino.
3. Detect the vibration ofan object using arduino.
4. Connect with the available Wifi using arduino.
5. Sense a finger when it is placed On Board using arduino.
6. Temperahle notification using auduino.
7. LDR to vary the light iatensity of LED using Arduho.
8. Switch light on and offBased on the User using Respberry pi.

9. Application ofcircuit design using Respberry Pi 3& 4.

10. Study & application ofthermal camera & circuit design,
I l.AI based audio control operations.
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JABALPUR ENGINEERING COLLEGE.JABALPUR(MP)
Established in 1947● s Government Engineering College Jabalpur

(Declared autonomous by Covl of M.P.in 1998)

3.Tech VI Sem(AI&DS)
COURSE CONTENTS    we.■ Julv 2021

Module I: Introduction:

Classification of Robots, Basic Robot Components, Manipulator End Effectors, Controller, Power
Unit, Sensing Devices, Specihcation of Robot System, Accuracy Precision and Repeatability.
Coordinate Systems: Cartesian Coordinales, Transformation Matrices, Reference Frame
Transformations, Orientation, lnyerse Transformations, and Graphs.

lVlodule ll: Robotic Sensing Devices:

Position, Velocity and Acceleration Sensors, Proximity and Range Sensors, Touch and Slip Sensors,
Tectile Sensors, Force and Torque Sensors. Robotic Vision System: Imaging Components Picture
Coding, Object Recognition, Training and Vision Systems, Review ofExisting System.

lVlodule III: Robotics Programming:
Methods of Robotics Progamming, Types of Programming, Robotics Progamming Language,
Artificial lntelligence. Robot Application: Material Transfer and Machine Loading Unloading,
Processing Applications, Welding and Painting Assembly and Inspection, Future Robotic Application
and Related Technologies Development.

Module IV: Image Identification:
Lenses, Videocon Tube, Solid-State Vision System, Image Process Binary Image Analysis
Identification, The Transformation. Actuators and Power Transmission Devices: pneumatic and
Hydraulic Actuators, Electncal Actuators, Power Transmission Trajectory PlaDning & Control:
Manipulator Equations of Motion Manipulator Conhol, The Measure of the Robot.

Module V: Control:
Basic Concepts in Control Systems, Digrtal Control for Positions. System lntegration:
Actuators and Sensors.

Mechanism,

Subject
Code
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Title
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い ork

A1605 Robotics
Technology

3 2 4
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Books:
l. J.craig, "IDtroductiotr to Robotics" Addision Wesley.

2. Klafter, chemielwski and nagrin, "Robotics Engineering", Prentice hall.

3. Robert J. Schiling, "Fundamental ofRobotics analysis atrd cont ol", Pearson education.

4- K S, Fq Rc. Goozalez, C.S.g lee, "Robotics" TMH.
5 Robotics Technology Khanna Publishers,2o2l .

Course outcomes:

After completion ofcourse, student will be able to:

C01 Define various fundamental concepts ofrobotics such as robot and its components, co-
ordinate system, robotic sensing, image identificatron, 'vision system, control system, robot
programming and applications.

C02 Classify and compare various sensors, sensing devices, robot programming methods,
transmission devices and control systems.

C03 Experiment with programming samples, control rules and parameters with available
hardware and software.

C04 Evaluate mathematic and programming problems ofvarious robotic concepts.

List of Erperiment: AI502L

l. Demonstration of Cartesian / cylindrical/spherical robot.
2. Demonstration of articulated iSCARA robot
3. Design modeling and analysis of two different types ofgnpper
4. Study ofRobotic system design.

5. Robot programing and simulation for pick place

6. Robot programing and simulanon for color identificalion.
7 Robot programing & simulation for cutting and welding
8. Robot programing & Simulation for microsprocess.

ン
Jabalpu′ Eng:1:蜘

   [醤 lege
Jabatpur (M.pl)
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MT-601
(A)

EV and HV
Techn010gy

10 3 1

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem(AICTE) )lechatronics Engineering

(w.e.f. July 2021 Onwards)

Module L lntroduction to Electric Vehicle:

History of Electric Vehicles, Development towards the 2lst Century, Types of Electric Vehicles in rae
today Battery Electric Vehicle, Hybrid (ICE & others), Fuel Cell EV, Solar powered Vehicles. Morion
and Dynamic Equations of the Electric Vehicles: various forces acting on the Vehicle in static and
dynamic conditions. 4

Module tr. Induction to Hybrid Electric Vehicle:

Social and environmental importance of hybrid and electric yehicles, impact of modem drive-traiN oD energy
supplies. Hybrid Electdc Drive-trains: Basic concepl of hybrid taction, introduction to various hybrid Drive-tarn
topologies, power flow control in hybrid drive-tain topologies, fuel efficiency analysis. 4

Module III. Electric Drive Trains:

Basic concePt of electric traction, inhoduction to various elecEic &ive traiD topologies, power flow control in
electric drive-train topologies, fuel efficiency analysis. Electric Propulsion unit: Introduction to elecEic components
used in hybrid and electric vehicles, Colfiguation aod cootol of DC Motor drives. Configuratiou and control of
Induction Motor drives, configuration and contrcl of Permanent Magnet Motor drives, Co[figuation aDd control of
Switch Reluctance Moror drives. drive system efficiency. 10

Module IV. Types of Storege Systems:

lntroduction to Energy Storage RequLements iD Hybrid atrd Electric Vehicles, Battery based energy storage and its
aralysis, Fuel Cell based energy storage and its aDalysis, Super Capacitor based elergy storage aDd its alalysis,
Fl)ryheel based energy storage and its analysis, Hybridization of different energy stomge devices. Siziog the drive
systeml Matching the electric machine and the internal combustion engine (lCE), Sizing the propulsion motor,
sizing the power electronics, selecting the energy storage technology, Calculation for the ratings.

Module V. Modelling of Hybrid Electric Vehicle Range:

Driving Cycles, Types of Driving Cycles, Range modelling for Battery Electric Vehicle, Hybrid (lCE & others),
Fuel Cell EV. Solar Powered Vehicles. Case study of2 wheeler.3 wheeler and 4 wheeler vehicles

▽
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Reference Books:
l. James Larminie. J. Lowry. "Electric Vehicle Technology Explained", John Wiley & Sons Ltd. 2003.
2. M. Ehsani, Y. Gao. S. E. Gay and A. Emadi, "Modern Electric, Hybrid Electric, and Fuel Cell Vehicles:
Fundamentals, Theory, and Design", CRC Press, 2004.
3. S. Onori, L. Senao and G. fuzzoni, "Hybrid Electric Vehicles: Energy Management Stategies",sprirger, 2015.
4. tqbal Hussein, "Electric and Hybrid Vehicles: Design Fundamentals", CRC Press. 2003

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

cot Select appropriate souce of energy for the hybrid electric vehicle based on driving cycle.
co2 Aaalyze the power and energy needs ofthe various hybrid electic vehicle.
co3 Measure and Estimate the energy consumption ofthe Hybnd Vehicles.
C04 Evaluate energy efficiency of the vehicle for its drive trains.

List of Open Source SoftwareAearning website:
. Online course: https://nptel. ac. ir,/course. html
. Ocw.mit.edu/courses
. https://www.eng.mcmaster.ca,hech./content/elecfiic-and-hybrid-vehicles
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MT-601

(3)
DYNAMICS OF
MACHINERY

3 1 4

Jabalpur Engineering College,Jabalpur(M.P.)

B.Tech.VI Sem(AICTE)MechatrOnics Engineering

(w.e.f. July 2021 Onwards)

Module-I. Dynamics of Engine Mechanism : Displacement, velocity and acceleration of piston;

tuming moment on cranl$haft, tuming moment diagam, fluctuation of crankshaft speed, analysis of
flywheel.

Module-ll Governor Mechanisms: Govemor Mechanisms: Typres of govemors, characteristics of
centrifugal governors, gravity and spring controlled centnfugal govemors, hunting of centrifugal
govemors, effort and power ofgovemor.

Module-III Balancing of Inertia Forces and Moments in Machines: Balancing of rotating

masses, two plane determination of balancing masses (graphical and analytical methods), balalcing of
rotor:

Module-lV. Friction: Frictional torque in pivots and collars by uniform pressure and uniform wear
rate criteria.
Clutches: Single plate and multi plate clutches, Cone clutches.

Module-V. Brakes: Band brake, block brakes, Iatemal expanding shoe brakes.
Dynamometer: Different types and their applications.

Books:
L Ambekar, AG: Mechanism and Machine Theory; PHI
2. Itattan SS; Theory ofmachines: TMH
3. Sharma and Purohit: Design: ofMachine elements; PHI
4. Bevan; Thcory ofMachine
5. Ghosh and Ma!!ik; Thecry of Mechanisms and Machines; Affiliated Fast-Wes
6. Norton RL; kinematics and dynamics of machinery; TMH
7. Grover; Mechanical Vibrations
8. Balaney; Theory ofMachines
9 . Theory of Vibrations by Thomson
l0.Theory ofmachines through solved problems by J.S.RAO.

Prcss,Dclhi

イ
ン
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Jabalpur Englnce.lng College
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COURSE OUTCOMES: At the end of the course the student wrll be able to:

C01 Illustrate the working of flrvheel, governor. clutch. brake and d)mamometer.

C02 Examine the tumiog moment diagrams, characteristic curve ofgovemors. unbalanced forces and
couple, failure ofclutches and brakes.

C03 Assess the motion ofpiston. hunting effort and power ofgovemor, balancing masses, frictional
torque.

Jaba"urEl錦 :よ躍雷L“
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MT601
(C)

Power Plant
Engineering 20 10 100 J l 4

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem(AICTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Module I: Renewable Energy Power Plants:
Introduction to methods of converting various energy sources of electric power, direct conversion

methods renewable energy sources, solar, wind, tidal, geothermal, bio-thermal, biogas and hybrid energy
systems, fuel cells, thermoelectric modules, MHD-Converter.

Module II: Fossil Fuel Steam Stations:
Fossil Fuel Steam Stafions: Basic principles of station design, rccent hends in turbine and boiler sizes and

steam conditions, plant design and layout, outdoor and indoor plant, system components, fuel handling,
buming systems, feed water treatment plant, condensing plant and circulating water systems, cooling
towers, turbine room and auxiliary plant equipment., instrumentation, testing and plant heat balance.
Combined cycle power geDeration, heat recovery sleam generator, co-generation plant.

Module lll: Nuclear Power Station:
Nuclear Power Station: Importance of nuclear power development in the world aDd Indian context,
Review of atomic structure and radio activity, binding energy concept, fission and fusion reaction,
fissionable and fertile materials, thermal neutron fission, important nuclear fuels. moderators and
coolants. Types of reactors, pressurized water reactor, boiling water reactor., breader reactor , CANDU
reactor, gascooled reactor,

Module IV: Hydro-Power StatioD:
Classihcation on of hydroelectric power plant, inuoduction to hy&ology, Plant layout, hydro plant

auxiliaries, cost of plant, Iife of plant, hydro power control, electrical and mechanical components,
comparison of hydro power station with thermal power station, automatic and remote control of power
plant, safety measures and preventive maintenance of hydro power plant, calculation of available hydro
power.

Module V: Power Station Economics:
Estimation and prediction of load. Maximum demand, load factor, diversity factor, plant factor and their

influence on plant design, operation and economics; comparison of hydro and nuclear power plants
typical cost structures, simple problems on cost analysis, economic performaace and tariffs,
interconnected system and their advantages, elements of load dispatch in intercoDnected systems.

(」



References:
l. Nag PKI Power plant Engg; TMH

2. AI-Wakil MM; Power plant Technology; TMH
3. Sharma C: Power plant Engg: Kataria and sons, Delhi
4 Donlundwar: Power Plant Engg. Dhanpatralc soDs.

5. Rajput RK, A text book ot Power plant Engg.,Laxmr Publications.
6. Yadav R, Steam and gas tubile and power plant engg by

COURSE OUTCOMES: At the end of the course the student will be able to

〆
Jabaい

1:露::「謡馬
Cdたge

COl Define the procedue ofsite selection for power plant aDd able to know the procedue to
convert renewable, fossil fuel energy, nuclear energy & fluid eDergy in to elecarc power

C02 Explain function oldifferent mechanism ofpower plant lil(e fuel handling, its
combustio[. Utilization ofpotential ofenergy to convert in power by using mechanical
aDd electrical equipments.

C03 To &aw the layout ofpower plant like renewable energy based. fossil fuel based, hydro
and nuclear based power plants

C04 Estimate the power plant load, maximum demand, load factors, diversity factor, plant
factor and theu influence on plant design. opemtion aod ecouomics.
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NIIT-602

(A)

Mechatronics
System Design 3 3

Jabalpur f,ngineering College, Jabalpur ( M.P.)

B. Tech. !-I sem(AlCTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Nlodule I lntroduction to Mecbatronics System Design:

htroduction to Mechatronics systern Elements of Mechatronics system: SeDSor, actuator, plant, and

controller, Applications of Mechatronics system, Systems like CDROM and scamer: exploration of
intemal components and their functionality.

Module II: Integrated Mechanical-Electronics Design

Integated mechanical-electronics design philosophy, Examples of real-life Mechatronics systems, Smart

sensor concept, Utility of compliant mechanisms in Mechatronics. Combinational sequential logics, ASM
and FSM.

Module III: Microcontrollers for Mechatronics and Mathematical Modeling:
Microcontrollers for Mechatronics, Philosophy of programming intedaces, Setting sampling time, Getting

started with TIVA programming, Microcontroller programrning philosophy with emphasis on TIVA,
Programming different interfaces like PWM, QEI, etc., Mathematical modelling of Mechatronics systems,

Modelling friction, DC motor, Lagrange formulation for system dynamics.

Module IV: Control Systems in Mechatronics:
Dynamics of a 2R manipulator, Simulation using MAT lab, Selection of sensors and actuatoB, Concept

of feedback and closedJoop control, Mathematical representations of systems. Control design in the

linear domain, Basics of Lyapunov theory for nonlinear control, Notions of stability, Lyapunov theorems

and their application, Trajectory fiacking control development based on Lyapunov theory.

Module V: Communication systems and Practical Implementations:
Modulation techniques -AM,FM, sampling , PCM, PAM,PPM,PWM systems and Basic modulators and

demodulators for Mechatronics system implementation, Research examples/case studies of the

development of Mechatronics systems

References:
l.Mechatronics Systems Design and Solid Materials by Satya Bir Singh (Editor); Prabhat Ranjan
(Editor); Alexander V. Vakhrushev (Editor); A. K. Haghi (Editor)
2.The Design of High Performance Mechatronics - 3rd Revised Edition by R. Munnig Schmidt; G.
Schitten A. Rankers
3.Mechatronics System Design, Devdas Shetty, Richard A. Kolk, Cengage Leamrng. 2fl10
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4. communication systerns, Dr Singh and Sapre, Tata Mcgrauhills

COURSE OUTCOMES: At the end olthe course the student will be able to
C01 Understand mechahonics system elements and their interplay.

Apply integrated mechanical-electronics design to reallife systems.
C03 Program microcontrollers (TIVA) for control arld signal processing.
C04 Master mathematical modeling for friction, DC motors, and system dyoamics.
C05 Gain expertise in control systems, feedback, linear control desigr, and Lyapunov theory.
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MT-602
(B)

Indutrial
Engineering 3

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem(AICTE) !Iechatronics Engineering

(w.e.f. July 2021 Onwards)

Modulc l: Reliability Engineering: Intoduction and objectives of Reliability Engineering, System
Reliability, Achieving Reliability, Failure Rate, Hazard Rare, Failure Modes and the 'Bath tub,curye,
Series Structure, Parallel Structue, Combination St-ucture, Design . Important Aspect of Reliability,
Maintainability, Availability, Improving Reliability.

Module II: Capacity Planning: Measurement of Capacity, Estimating Future capacity, Factors
influencing effective capacity, Factors Favouring over capacity and under capacity, Business Process

Reengineering, Defirition, Characteristics of BPR. Need for Re-engineering, Steps in Reengineering,
hocess of Re-engineeriag, Industrial Engheering and Re-engineering, Success factors in reengineering,
Advantages of Re-engiaeering.

Module III: Sequencing Models: lntroduction, Assumptions, Gantt chart for Solving Sequencing
Problems, Processiug n jobs through 2 machines, Johnsons Algorithm, Loading, Sequencing and

Scheduling, Visual load Profile, Priority Sequencing, Assignment Problems, Principles of scheduling,
Inputs to scheduling, Scheduling strategies, Forward scheduling and backward scheduling, Finite
Loading, Critical ratio loading, lndex method.

Module IV: Marketing Management: Marketing Function, Marketing Management Process and
Marketing Planning, Market Research. Consumer Behaviour, hoduct Life Cycle, Product. Product Lines
and Brands, Physical Distribution Channels, Sales Promotion & advertising programs.

Module V: Human Resource Mrnagement: Definition, Objective of Human Resource Management,
Characteristics, Functions/Scope, Principles of Human Resource Management, and Manpower Planning -
factors Affecting Manpower Planning, Steps in Manpower Planning, recruitment and Selection procedue
of Manpower. Training and Development of Manpower: Need of Training. Benefits of Training, Method
of Training Workers, Foreman or Supewisory Training, Executive/fV I anagers Training and
Development, leaming curves and classifications.

References:
L Khanna O. P., "Industrial Engineering and Management", Dhanpat Rai and sons, 2007. 2.BangaT. R.

and Sharma S. C., "Industnal Organization & Engineering economics",23ed., Ktranna Publishers,200l.
3. Mahajan M., "lndustrial Engineering and Production Management" Dhanpat rai and Sons

寇 IEnglneerln卿 肇
Jaba:pur(M.R)

Publishers,2005



COURSE OUTCOⅣ lES:At thc cnd ofthc coursc thc stlldcnt will bc ablc to
col Understand about What is Reliability ard how to allocate Reliability to each component.
c02 Apply core concepts of Capacity Planning
c03 Solve sequencinq problem

c04 Understand Marketing Function, market dynarnics, demands, and environneDt. Marketing
Management Process

co5 Understand Principles of Human Resource Management

10



Subject

Code
Subject Name&
Title

llaximum Marks Allotted Hoursnveek

Totsl
Credits

Theorv Practical
T(〕 tal

Marks I T P
Ｅｎｄ

Ｓｅｍ

1ヽld Sem

MST
Quiz,

Assignment
Ｅｎｄ

Ｓｅｍ

Lab
Work

MT-602
(C)

Power
Electronics 3

Jabalpur Engineering College, Jabalpur ( M.P.)
B, Tech. VI sem(AICTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Module I: POWER SEMICONDUCTOR DEVICES:
Power Diodes, transistors, power MOSFET, IGBT. thyristors. characteristics, two- transistor
equivalent model, turn on & off, techniques thyristor performance parameters, protection circuits
& thermal design ofthyristors, commutation techniques-forced and natural.

Module II: CONTROLLED RECTIFIERS:
Principle of phase controlled converter operation, single-phase half wave, Full wave and semi
converters. Three phase half wave, Full wave and semi converters Dual converters, power factor
improvement, Symmetrical angle control, pulse width modulation control, effects of load and

source inductance, Design of converter circuits, regulated DC power supplies.

Module III: AC VOLATGE CONTROLLERS:
Principle of phase control, single phase AC Voltage controllers with tesistive and inductive
loads. Three phase AC voltage controllers with resistive & inductive loads, Industrial
applications of AC controllers. Unity power factor controller, design ofAC controller.
Cyclo converter: Principles of operation of single and three phase cyclo converters.

Module IV: DC CHOPPER:
Pnnciples of step down & step up choppers, operation with R-L load, four qua&ants choppers,
thyristor chopper circuit, impulse commutation, effects of source inductance, chopper circuit
design, switched mode power suppliers. and regulators.

Module V: INVERTER CIRCUITS:
Principle of operation of inverter, single phase & three phase voltage source, inverter mapitude
of voltage & harmonics control. forced cornmutation techniques, curent source inverters,
inverter circuit desi gn.

References:
l. M.H.Rashi4" Power Electronics Circuit, Devices & Applicarions", Person
publication. 1991. f^\

11 .v..- trltv. -,' \ \-
V/ -" o"), trc"o".Rlt 

J"balpur Enlnnccrlng collegc
Jabatpur (M.p.)



2. M.Ramsmoorthy, "An Introduction to transistor their Applications", affiliated East-West Press.
3. P.C.Sen "Power Electronics", TMH publication.
4, MD.Singh, K.B.Khanchandani," Power Electronics", TMH, Delhi 2001
5. Chakravarti A.," Fundamental ofPower Electronics and Drives", Dhanpat Rai & Co
6. Dr P.S. Bhimra," Power Electronics", Khanna Publication
7. Vedam Subramanyam," Power Electronics" New Age lntemational Revised II 2006.
8. Randal Shaffer. "Fundamental ofPower Electronics with MATLAB learning'' 2008.

COURSE OUTCOMES: At the end of the course the student will be able to

,r'
Dean

Jabatpu_r Engincertng Cotiege
Jabalpur (M.p.)

col Ability to illustrate the performance and characteristics ofva ous power
semiconductor devices

c02 Analysis of various power electronic circuits for single phase and three phase
power supply.

C03 Design and operation ofpower electronic circuits for yarious loads and supply.

12



Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem(AICTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Subject
Code

Subjeclヽ 3me
&Title

Maximum larks Allotted Hours/

Week
ｔａ

ｄｉ

Ｔ。

Ｃｒｅ
Theory Practical

Total

ルIarks L T Pｍ
ｓｅｍ

Ｍｉｄ

Ｓｅｍ

ＭＳＴ

Quiz,
Assignment 闘Ｓｅｍ

Lab
νVork

lヽT 603

Fluid

lヽechallics&

Heat Transfer
2 4

Module I: Fluid Statics: Basic concepts &properties of the fluid. NeMon's law of viscosity, qpes of
fluids ,Pressure measurement by manometers and gauges. pressure variation in static fluid, Absolute and
gauge pressure, total force add centre ofpressure, hydraulic forces on submersed surfaces - plan, inclined
and curved surfaces; buoyancy, meta-center , Stability of floating and submerged bodies, Relative
equilibrium.

Module II: Kinematics of Flow : Types of flow-ideal & real , Lagrange and Eulerian methods of study
of fluid, steady & unsteady, uniform & non-uniform. one, two and tbree dimensional flow, path lines,
steak-lines, streamlines and stream tubes; continuity equation for one and three dimensional flow,
rotational & ir-rotational flow, velocity potential; sfeam function, flow net & its applications.
Dynamics of Flow: Euler's equation of motion along a streamline and derivation of Bemoulli's equation,
application of Bemoulli's equation, energy corection factor. linear momentum equation for steady flow;
momentum correction factor.

Module III: Flow through Pipes: Reynolds experiment & Reynolds number, laminar & turbulent flow,
Inhoduction to Navier Stoke's Equation, relation between shear & pressure gradient, laminar flow through
circular pipes, friction factor, laminar flow between parallel plates, flow through pipes in series and
parallel, different types ofhead losses, friction factor and pressure &op.

Module IV: Conduction Heat Transfer
Heat trarNfer phenomena-thermod)rnamics & heat transfer. Heat conduction Fourier's equation -steady
state conduction in plexor and radial systems - Resistance concept - series and resistance in conduction
and parallel resistance in conduction unsteady state conduction lumped capacity model - extended
surfaces (Feris) combined conduction & convection - 2 dimensional conduction.

Module V: Convection Heat Trensfer
Forced and natural convection Dimensional analysis & numbers, Convection heat transffi coeffrcient,
correlations for flow over plate, though tubes, over spheres and cylinders, Agitated systems, packed

n13 vY \/t--
I

Dean (Academlcs)
Jabalpur EnStnce7lng Co ege

Jabatpur (M.p.)

|



colurnns, condeDsation phenomena, Film and drop wise condensation oyer tubes. heat transfer coefficient.
Introduction Radiation heat transfer and Energy of radiation. Radiation exchange between surfaces -
black, gray bodies, view factors-sample problems.

REFER.ENCES:
1. R.K. Bansal A Textbook of Fluid Mechanics, Laxmr Publications; Second edition,2020.
2. Heat & Mass Transfer by P. K. Nag, Tata Mccraw Hill - IIIrd Edition 2003
3. K.A.Gavhane, Fluid flow Operations,Nirah publishers,l st Edition,20l8.
4. R.K.Rajput A text Book of Heat & Mass Transl'er SI Units , S.Chand publisher,20l8.
5. Geankoplis. C.J "Transport Process & separation Process Principles" [Vth Edition Prentrce
Hall of India 2013.

COURSE OUTCOMES: At the end of the course the student will be able to

List of Experiments: MT603L

l.Viscosity Measurement: Measue flow rate through a capillary tube to determine fluid viscosity.
2.Bemoulli's Principle Verification: Verif energy conservation using pressure measurements along a
flow apparatus with varying sections.
3.Composite Wall Heat Conduction: Measure temperatures across a composite wall to analyze heat
conduction.
4.Forced Convection Heat Transfer: Measure temperature difference at different air velocities to
determine convective heat transfer coefncient.
5.Radiation Heat Transfer: Measue temperatures of plates and heat souce to analyze heat tansfer by
radiation.
6.Buoyancy and Stability: Analyze submerged surfaces to study buoyancy and stability characteristics.
7.Orifice Flow Measulement: Measure pressure drop across an orifice plate to deterrDine flow rate in a
pipe system.

Jaba:purEl'1:蜘
二 、Lge

COl

Understand the basic krowledge ofDimensional analysis & agitation process ofCurent Biotech
Industries.

C02 Acquire laowledge on the steady, unsteady and combined resistances ofconduction and
convection

C03 Leam fundamentals of three heat transfer modes, and have hands-on experience on heat transfer
equipment.

C04 Familiar with radiation, boiling and condensation process ofheat transfer.

C05 Understand the basics of major heat and mass hansfer operations

14



Subject
Code

SubJectヽ ame&
Title

Maximum !larks Allotted Hours/Week

Total

Credits

Theor) Practical
Total

Marks L T PＥｎｄ
輸
Mid Sem
IヽST

Quiz,
Assignment Ｅｎｄ愉

Lab
Work

lヽT-604

Data
Communication &
Computer Network

20 2 4

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem (AICTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Module I. Fundamentals Of Data Commudcrtion And Computer Network: process of data
communication and its components: Transmitter, Receiver, Medium, Message, Protocol. protocols,
Standards, Standard organizations. Bandwidth, Data Transmission Rate, Baud Rate and Bits per second.
Concept of Analog Signal and Digital Signal, Analog and Digital transmission: Analog To Digital,
Digrtal To Analog Conversion,
Fundamental Of Computer Network: Definition And Need Of Computer Network, Applications,
Network Benefits. Classification Of Network: LAN, WAN, MAN 7 Network Architecturer peer To peer,
Client Server Network

Module Il. Transmission Media rDd Switchhg:Communication Nledia: Guided Transmission Media,
Twisted-Pair Cable, coaxial cable Fiber-optic cable. unguided rransmission Media, Radio waves.
Microwaves. Infiared, satellite, Line-of-sight Transmission Point to Point, Broadcast, Multiplexing;
Frequency-Division Multiplexing Time -Division, Multiplexirg Switching: Circuit-switched networks,
Packet -switched networks

Module III. Error Detection, Correction and Wireless Communication: Types of Errors: Single Bit
Eror and Burst Eror, Redundancy, Error Detection: Longitudinal Redundancy Check (LRC), Vertical
Redundancy Check(VRC), Cyclic Redundancy Check(CRC)Forward 3.3 Error Correction: Forward error
Correction, Understanding about IEEE standards: 802.1, 802.2, 802.3. 802.4, 802.5 Wireless LANS:
802.1I Architecture, MAC Sublayer, Addressing Mechanism, Bluetooth Architecrure: Piconet, Scattemet
lntroduction to Mobile Generations:l G, 2G, 3G, 4G and 5G,6G.

Module IV. Network Topologies And Network Devices: Network Topologies: Introduction, Definition,
Selection, Criteria, Tlpes of Topology- i) Bus ii) fung iii) Star iv) Mesh v)Tree vi)Hybrid. Network
Connecting Devices: Hub, Switch, Router, Repeater, Bridge, Gateway, Modem, Wireless infrastructue
Components.

Module V' Reference Models: OSI Reference Model: Layered Architect[e, Peer-to-Peer Processes-
lnterfaces between Layer. Protocols, organization of the Layers. Encapsulation Layers of the oSI
Reference Model (Functions and features of each Layer) - Physical Layer. Data-Link Layer, Network
Layer, Transport Layer. Session Layer, Presentation Layer, Application Layer. TCp/p Model: Layered
ATchOARD C lntroduction Addressing mechanism in the lntemet IP Addressing - IP Address classes,
classless lP addressing. Subnetting, supemefting, Masking,5.4 lPv4 and lPv6. oSI and rCp/Ip Network
Model.

やケ
Dean

Jabaipur Engl● eering cO‖ege
Jaba:pur(M.R)
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References:
l. Data communicatioDs and Detworking, ForouzaD Behrouz A..Tata McGraw Hill, New Delhi, 2006.
2. Computer Networks, Tanenbaum Andrew S., PHI Leaming Pvt Ltd, Dethi.
3. Data Comaunication and Networks, Godbole Achyut, Tata Mccraw HiU, New Delhi, 2006.
4. Intemetworking with TCP/IP Principles, Protocols a.rld Architectures.Comer Douglas. PHI Leaming Pvt Ltd,
Delhi
5. Computer Networking,T. M. Bansod

COURSE OUTCOMES: Ai the end of the course the student will be able ro

List of Experiments: MT604L

l. Corlfigule Peer{o-Peer Network with at Ieast thee hosts
2. Create desired standard tretwork cable iDcludiltg cross cable and test by using cable Tester
3. Connect Compute$ using given topology with wired media
4. Connect Computers using wireless media.
5. Write a C program for CRC Error Detection.
6. Create a Network Using Bluetooth-(Piconet/Scatterneo
7. Share Printer and Folder in a network and transfer a 6le from one computer to another.

Dean (Academlcs)
Jabalpur Engtneerlng College

Jabalpu, (M,p.)

col lu4bze the fulctioning ofdata comrnunication and computer network.
c02 Select relevanl transmission media and switching techniques as per need.
co3 Alalyse the transmissron errors with respect to IEEE starrdards
co4 tonfigure r arious nerworking deuces
C05 Confi gure different TCP/lP services.

16
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MT―

605 Robotics and
-4.utomatioD

2

Jabalpur Engineering College, Jabalpur ( M.P.)
B. Tech. VI sem(AlCTE) Mechatronics Engineering

(w.e.f. July 2021 Onwards)

Module I. Introduction :

Definition, structure, classification , specification of robots, Industrial robots, Robot elements & controls

Iike manipulators, drives,sensors, force/torque,trajectory plaruring , position control , Digital control &
Feedback System.

Module II. Robot Modelling:
Coordinate, Frames, Mapping&Trasfermation, Review of Robot Kinematics: Joint/Task space, Forward
Kinematics, Irverse Kinematics, Jacobians and TrEectory GeneratioD, Robot Dlaamics: Lagrange-Euler

Dynamics, Force, lnertia, and Energy, Formulation of robot dynamics and State-Variable
Representations,

Module lII. Manipulator Dynamics:
Robot Control Problems: Regulator problenr, tracking problem, controllers, Lyapunov Stability TheorenL
Robust control and Feedback-Linearization Controllers, mass distribution, Control law partitioning
trajectory following controls, Hybrid positioning/Force Controls, Variable-Structure Controllers and

Saturation-Type Controllers ,manipulators, differential motion, static analysis, manipulator dynamics.

Module IV. Image Processing and Robotics Vision:
lrnage aquatition , Digital Image Formation, Image Processing Edge. Blobs, Comer Detection , Region of
Interest, Feature Detection algorithm , Geometric Transformation , Application of Images Processing in
Robotics.

Module V. Robot Programming:
Robot lntegration, wheeled locomotion , path planning algoritbrns, glaph search A* algorithm,
lntroduction to Artificial Neural network , Back propogation algorithm, Convolution neural network &
CNN architechture , Introduction to deep learning & multilayer perceptron & CNN application in Object
Detection &Image segmentation.

References:
l.Adrian Rosebrock, Deep Leaming for Computer vision with Python- Practitioner Bundle. PyiDagesj{cb, 2017.
2.R.K Mittal & l.J. Naghath Robotics & CoDtrol , NewDelhi 2003. l, \17 )/> ttlL-

Jab£澪11錦11縄富Lge



3.Merzouki R. , Samantamy A. K. , Pathak P.M. , Bouamama B.ould, Intelligent Mechatronics system modelling
control and diagnosis springer 2013.
4.K.C jain , P.L Verma , Rajesh Khodre , lntroduction to Robotics , Khanna publication.
5.Neeraj Tiwari , Prashant Shrivastava, Abhishek Pandey , Artificial Iltelligence for Engneers , Klanna
Publication.
6. Niku Saeed B. Introduction to Roboticsi Analysis , System, Applicatioo , PHI NewDelhi 2001.

COURSE OUTCOMES: At the end of the couse the student will be able to

List of Experiments: MT605L

l.Robot Kinematics: Calculate the forward kinematics of a robotic manipulator given joiDt angles and
geometric parameters.
2.Robot Conhol: Design and implement a controller to make a robot arm track a desied trajectory using
inverse kinematics and feedback control.
3.Soft Robotic Actuaiion: Build and control a soft robotic gripper using elechoactive pol,,rner actuators or
shape memory alloys.
4.lmage Filtering: Apply linear filters such as Gaussian and Sobel filters to enhance images and exffact
edges.

5.Featwe Exhaction: lmplement comer detection algorithms Iike Harris comer detector and extract
descriptors using SIFT or SURF .

6.AI and ML based problem and design ofROBOTICS.

Dcan (Academlcs)
Jabalpur Engineerlng College

Jabalpur (M.p.)

COl Knowledge of robot technology.

co2 Design R,,bots :srng krnematrcs theorv

C03 Modelling and Optimising techniques of Robotics

co4 Unde$tand the robot s eye vision aDd image processiDg.

co5 Understand the programming used to control and intelligence algorithm for Al robots.
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