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

(AICTE Model Curriculum Based Scheme)
Bachelor of Technology (B.Tech.) V Semester (Artificial lntelligence & Data Science)

Note:01. Departmental BOSwill decide list ofthree/four optional subjects those are available in MOOC aswell for PEC.
02. MOOCNPTEL subjects shall be taken with permission of HOD/Coordinator.

l hour Tutorial(T)=1 2 hour Practical (P) : I

PEC: Professional ElectiYe Course, PCC: Professional Core Course, HSMC: Humanities and Social Sciences including Management Course, DLC: Distance Leaming Course,
MC: Mandatory Course,

ン
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S No
Subject
Code

Category
Code

Subject Name

Maximum Marks Allotted

Total
Marks

Contact Hours Per Week

Total

Credits

Theorv Practical

L T PEnd
Sem.

Mid Sem.

Exam.
QuiZ/
Assignment

End
Sem

Lab
Work

| A151 PEC Professional Elective Course-l 100 3 1 4
つ A152 PCC Deep Leaming 20 30 3 2 4

3 A153 PCC Data Science 20 30 3 2 4
4 A154 PCC Digital & Wireless Communication 30 3 , 4
S BT51 1lSMC Prot'essional Elhics 70 100 3 l 4

Total 650 6

6 A156 DLC Sel'Lcaming Prcscntation
(SWAYAM7NPTEL/M00C)

8

7 A157 MC
NSS4,JCC/Swatchhata Abhiyan/Rural
Outreach

Qualiner

Additional Course for Honours or Minor Specialization
Permitted to opt for maximum 8 credits against additional MOOC courses in subject code A.156 for the
award of Honours (Minor Specialization).

Elective Course-l

I hour lecture (L): I credit



Jabalpur Engineering CO■ ege,Jabalpur

(Declared AutonomOus by MP Govt.,Afflliated to RGPV,BhOpal)

(AICTE Model CurriCulum Based Scheme)

Bache10r of TechnO10g(B・Tech.)V Semester(Artiflcial lntelligencc&Data Science)

cOURSE CONTENTS w. e. f. JutY 2023

Modd←L Probab■i"A対Oms of翼楷1:窯濯∬
t鶴
::m vaiぁ輪

Mttittl轟
:1獄,g3監I樋留::l:IPttittCT聰∬犠mcdQ面ぉm,Eマmc耐J篤m、 h“
"mmtwm、
耐耐け

鰤躙乱督::留懸評総i盤
嗣
"面
°m、 sm口ew電¨

itlon

Modu卜 ■ TWO‐ぷ menJond R3ndom.VanaЫ
es JOn di壼 も

‖1器
,。

N盟 認 選 亀:i翼電:l』
dstnbttOns COVaH狐 ce cord“ On md lnear rcgrCSSbn,TranSfOttaЫcs)
limit thcorCm(fOr independcncc and idCntically distributed randOm var

驀ご滅撤1鷺爛騨I醐罵鮮
躙£電騰ぷ悧i嘲

Module‐IV:Linear System with Random lnputs             /stcmS With randOm inputS, autO

n‰ぷ需F鯉。諭鷺n31慢lnt嘗l糀 l:器tt驚錐∫stab.,

Indard dCViatiOn,t― distribution,chi―

躙 Fttt鸞:i潔:‰需篤嶋 i∬慾器鳳,営:穏∬
PDR∞ni“"e hcⅣ

札パe軋●
tcst,Chi― Squarcd tCSt

Pヽ
Ｃ
Ｎ戯嗣酬

（
潮
泌
懺

」EC,

SubieCt Name

&Title
SuЦ eCt

Code

Xン



ヽ
一

y11捕撫 鳥1鳳澪瀧 lll量:艦職鴨」

『

H

ご

of course students will be able to:



Jabalpur Engineering College, Jabalpur

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

(AICTE Model Curriculum Based Schcme)

Bachelor of Technolory (B.Tech.) V Semester (Artificial Intelligence & Data Science)

Module-I Introduction of Automata Theory
Examples of automata machines, Finite Automata as a language acceptor and translator, Types of Finite
Automata: Non Deterministic Finite Automata (NDFA), Deterministic finite automata machines.
Equivalence of NDFA and DFA, minimization of automata machines, 2 way DFA. Moore mealy
machines , composite machine, Conversion lrom Mealy to Moore and vice versa.

Module-II: Regular Expressions and Languages:
Arden's theorem.Finite Automata and Regular Expressions, From DFA's to Regular Expressions,
converting DFA's to Regulzr Expressions. Properties of Regular Languages, The pumping Lemma for
Regular Languages, Applications ol the Pumping Lemma Closure Properties of Regular Languages,
Decision Properties of Regular Language.

Module -III: Grammars:
Types of grammar, context sensitive grammar, and context free grammar, regular grammar. Derivation
trees, ambiguity in grammar, simplification of context free grammar, conversion of grammar to
automata machine and vice versa, Chomsky hierarchy ol grammar, Eliminating null and unit
productions. Chomsky normal form and Greibach normal form.
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A151B Theory of
Computation

70 20 100 3 1 4
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Module-IV: Push down Automata:
' example of'PDA. deterministic and non-deternr inistic [)DA. conlersion olPDA into context fiee

grammar and vice versa. CFG equivalcnt to PDA, Petri net model.

Module-V: Turing Machine
Tcchr.riques fbr construction. Universal Turing machine Multi-tape, multi-head and rnultidimensional
'l'uring machine. N-P complete problems. Decidability and Recursively Enumerable Languages.
decidability, decidable & undecidable languages . tlatting problern of Turing machine & the post
correspondence problem.

ReI'erencc Books:

l. Jolm E. Hopcrofi. Rajecv Motuani. Jeltrel D. Ullman. "lntroduction to Aulonrilta 'l'hcor\

[-anguagcs and Con.rputation". Pearson Education. India.

2. K. L. P Mishra. N. Chandrashekaran "Theory olComputer Science-Automata l-anguages
and Cornputation". Prenticc llall of lndia.

3. Hamy R. Lewis & Christos Il. Papadimitriou,."Element ol the 'fheory computation r'.

I)carson.

4. Cohen, D.l. and Cohen, D.1.. "lntroduction to computer theory,'. Wiley.

Course Outcomes:

Upon successful completion of course students will be able to:

\,/- _/

Y-v

col lllustrate conceptual knowledge of switching and flnite
automata theory & languages.

C02 Develop concept of abstract models ol computing such as
NFA, DFA, PDA. Turing machine and lo check their power to
recognize the languages

C03
Interprel rigorously formal mathematical methods to prove
properties of languages, grammars and automata.

C04 Classify types of grammars! simptification and normal fbrm
and P. NP problems.



Jabalpur Engineering College, Jabalpur

(Declared Autonomous by MP Govt.,Affiliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)

Bachelor of rechnolory @.Tech.) v Semester (Artificial Intelligence & Data Science)

COURSE CONTENT (lt.e.ll ,lu11' 202.-l)

Module -I Source Coding:
A logarithmic measure of information, Average mutual information and entropy, Information
measures for continuous random variables, Noiseless coding theorem, coding for discrete
memory-less sources, Discrete stationary sources, The Lampel-Ziv algorithm, codlng lor analog
sources, rate distortion function.

Module -II Channel Capacity and Coding:
The converse to the coding theorem, channel models, channel capacity, Achieving channel
capacity with orthogonal Signals, channel reliability functions, Random coding based-on M_ary
Binary-coded signals, Practical Communication systems in light of Shannon,s eiuation.

Module -IlI The Noisy-channet coding theorem:
Linear Block codes, The generator matrix and the parity check matrix, Some specific linear

block codes, cyclic codes, Deco<iing of linear block iodei, bounds on minimum distance of the
linear block codes.

Module -IV Convolutional Codes:
Basic properties of the convolutional codes, The transfer function of a convolutional code,

Optimum decoding of convolutional codes-.The Viterbi algorithm, Distance properties of binary
convolutional codes. Other decoding algorithms lor convol;4ional codes, practicat considerations
in the application ofconvolutional codes. 
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A151C
Information
Theory And

Coding

7{) 20 10 10() 3 1 4
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. Module -V Complex codes based on combination of simple codes:
Product codes, Concatenated codes, Turbo codes, The BCJR algorithm.
Coding for Bandwidth-constraint channels: Combined coding and modulation, Trellis coded
modulation.

References Books :
l. Simon Haykins: Communication Systems, 4th Edition, John Wiley.
2. J. G. Proakis: Digital Communications, McGraw Hills
3. B.P. Lathi: Modem Analog and Digital Communication System, Oxford University press
4. R. G. Gallager: Information Theory and Reliable communication, John wiley and Sons
5. A. J. Viterbi and J. K. Omura: Principles of Digital Communications and 

-Coding, 
McGraw

Hill Series.
6. U. Madhow: Fundamentals of Digital communication, cambridge University press.

Course Outcomes:
Upon successful completion ofcourse students will be able to:

C01 Understand various source coding algorithm.
(｀02 DescHbe charuld capacじ

(1()3 Translate noise channel coding theorem.
(104 Understand various types olthe convolution codes
C05 simplc codes

‐



Jabalpur Engineering College, Jabalpur

(I)eclared Autonomous bv i\{1, Cor.t.,AftIliate d to RGpV, I}hopal)

(AICTE IUoAet Cur.iculum Based Scheme)

llachelor of Technologl (8.'l'e ch.) V Semester (Artificial lntellige nce & Data Science )

Module- I
Basics ol neural. networks, perception algorithm feed forward and Back propagation Networks,
ideaof compurational unirs. Mcculloch pitrs unit and threshold logic u;it,'i;n;; perception,
perceptionleaming al gorithm.

Module-II
Feed Forward network, multilayer perception, Gradient descent, Back propagations Empiricar
riskminimization, regularization auto encoders.

Module-III
Convolutional networks, convolution sepauation, verity ofbasic convolution function, structured
outputs, Data types, Le Net, AlexNet.

Module-IV
Recurrent Neural Networks Bidirectional RNNS deep recurrent N/W, Recursive Neural Network
the long short time memory &ampl other gated Recurrent Unit.

Module-V
Deep Generative models, Boltzmann Machines, Restricted Boltzmann machines, machines
introduction to MCMC and cubbs seeping gradient N/w Deep Boltzmann machines. Deep
Boltzmann machines, application of deep leaming in speech recognition

COURSE CONTENTS w. e. f. Julv 202-l

Subject

Codc
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Name & Title
Maximum Marks Allotted Hours/

Week
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Credits
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Reference Books:
(l) Deep Iearning MIT, Press 2016ic_y Ia Good t-ellow, yoshra Brangio
(2) Fundamental of deep leaming By Nikhil Budeima, O&#39;Reillv publication
(3) Make your own neural network By Tariq pashid

Course outcomes:A■cr complction Of cOursc,studcnt、 vill bc ablc to:
三二

C01 Undcrstand baJc ncco ofdcCp lcaming.

C92 Knowlcdgc oldCCp lelming algorithm

C03 Understalldhg C■ lN Nヽ h rcd wOrld applた 江iOn
CΩtt Applyllg Dce2 1caming in praCJ9al appucation

List of Experiments (Al52Lab)

1. Inlplenlentation o1-ditlerent activation lirnctions to train Neural Network. usingMatlab,rpython.
2. Implelrentation ol dilferent Icarning Itules.
3. Implen.rentation of Perception Networks
,1. Implementation of adaline network fbr systerr.r Identification
5. lmplen.rentation olthe Madaline networks
6. Pattem niatching with difl'erent rules.

7. Project related to application of machine learning in health care
ti. Pro.ject related to application of machine leaming in business analytics.
9. Pin point implementation o1'application oldeep learning in spoms analytics.
10. Deep leaming project in Tirne series analysis and lore casting.
I 1. Generate generic Python code for deep leaming Networks ..

12. Create and Explore l)ata store fbr image classiflcation using deep learning .

‐



Jabalpur Engineering CO■
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(Declared AutonomOus by 
ⅣIP Govt.,Afrlliated tO RGPV,BhOpaD

(AICTE MOdel CurriCulum Based SCheme)

Bachelor of Technology (B'Tech') V Semester (Artificial lntelligence & Data Science)
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.
Rcference Books:

. l. Cathy ONeil and Rachel Schutt, ..Doing Data Science',, O'Reilly, 2015.
2. David Dietrich, Barry Heller, Beibei yang, ,,Data Science and Bii data Analytics,,, EMC 20l3
3. Raj, Pethuu, "Handbook ofResearch on cloud Infrastructures for Big Data Amlytics,,, IGI Global.
4. Introduction to Data Science by Paul G. Allen School of Computer Science & Engineering, University of
Washington.
5. JojoMoolayil, "Smarter Decisions: The intersection of loT and Data Sci€nce,,, pACK! 2016.

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

col Demonstrate profi ciency with statistical analysis of data.

co2 Build aod assess data-based models.

coJ Execute statistical analyses with profcssional statistical software.

co ,l Demonstrate skill in data management.

co5 Apply data science colc€pts and methods to solve problems in real-world coltexts and will communicate these

solutions efectively.

List of Exneriments:- AI53 Lab

l. Write R - Programming to plot various chans and graphs. You have to consider minimum two
popular data sets and draw all the statistical observations.

2. Write a python Program to apply EDA on any two popular data sets and provided your analysis
and interpretations. Use matplotlib library ofpython along with other libraries for the analysis and
interpretation.

3. Write rython program to implement K-Means using inbuilt plthon Library. Also, write your own
program to implement K-Means without using the inbuilt function. Compare and conhast the
results.

4. Write a python program to implement a Spam Filter using Linear Regression and K-NN. Use a
popular dataset.

5. Write a Python Program to Scrapping the Web using suitable API. Create a usable dataset for
classifi cation and clustering pupose.

6. Write a ry,thon Program to implement Filter and Wrappers.

7. Write a Python Program to implement Decision Trees, Random Forests - The inbuilt fimctiom
should not be used for the implementation.

8. Write a plthon Program to implement Singular Value Decomposition and Principal Component
Analysis. Use any popular data set.

9. Write a python Program to extract the friendship details of your face book account as Social
network Graph and represent in various visual forms.

10. Write h/thon Program using Bokeh 2.1.1 realize the all the basic principles of data visualization.

I l. Consider any popular dataset and present complex visualization principle using Bokeh 2.1.1.



Jabalpur Engineering COllege,Jabalpur

C)eClared AutonomOus by NIIP Govt.,Afrlliated tO RCPV,BhOpaり

(AICTE MOdel Curriculum Based SChem0

Bache10r of Techl1010s(B.TeCh。 )V Semester(Artiflcial intelligence&Data SCienc0

couSE CONTENT  (W・ e・ ■Juけ 2023)

Ma対mum MarkS Al10tted
Subject Name &SubjeCt

Code

Hi:fil"tl,.T:f Jffi11f lffi :*:T''Jo'"o'"'llr1*Moduration'FMModuration'Phase

ModuLtion, Demoourution t""r'niqult' *t"?t*t"' ADM' DM' DPCM' PPM' PAM quantization in PCM

#jJlf;r"":-.:::Hi,::ffi:T"rmation theory, coding- Shannon fano and harftnan, LZW coding'

Communication protocols i" t'l"i' l""ti"ts - viterbi D"toj"'' Redundancy coder - decoder and

advanced decoders in trends'

illliJ#;#ll1iifi1[:,l,il#L, protocors ""1:1T:l 
Introduction to mob,e communication

BlockDiagram,Transmitter'Sat"-St"tio"'Routerscommuni*ti'on'ptoto"ol''channels'andmultipath
channels, Path loss, Fading' etc

$,,l"*T;Xltlil;ilH:::"J,"":uhtor and Demo.dla,jors' overview orrDMA' FDMA' .DMA'

wcDMA and oFDMA' Dtff;;;;;;;;;ions of 3G/+G/sGloc or*r't"" communication svstem and

advancement in technology in mobile' radio and wireless Communication'

Moilule'Vl Communication System & Standards

AdvanceWhelesssystemandCommunicationStandardsLikeMPEG-4,MPEG-7,JPEG-2000,A11
eiai", sp"""tt 

"oders, 
MP3' H'264'GJ11'G'722' etc'

」EC,
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2. PrinciPles of Mobi
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m

4. wireless comm*j"L." il.irrpres and Practice : T. S. Rappaport

List Of Experiment‐ 川54三=坐

1. Verification of sampling theorem'

2. Generation and detection of PCM signals

3 Determine the response of of delta modulation

4. AnalYsis of resPonses ofASK

5 AnalYsis of resPonses ofPSK

6. Experiment on time division multiplexing and other access techniques'

8. Study of4G and 5G communication System

CourSe outcOmes:

A■er cOmplctiOn of COursC,Studcnt Will be able tO:
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Jabalpur Engineering cOllege,Jabalpur

(Declared AutonomOus by MP cOvt.,Afrlliated to RCPV,BhOpal)

(AICTE MOdei curriculum Based scheme)

Bache10r Of Tech■ 010Ⅳ (B・ Tech.)v semester(Artiflcial intelllgence&Data Science)

COURSE CoNTENT

Subjcct

Code
Subjcct Name

&T:de

Maximum Marks Allotted

Quiz/
Assignment

(w.e.f. July 2021 Onn,ards)

AND SocIAL EXPERIMENTAT10N:
―Enginccring as respOnsiblc Experimcntcrs_cOdcs Or Ethics_

Total

Credits

Module l. HUMAN VALUES:
Morals, values and Ethics-lntegrity_Work Ethics-servic
others-. Living p"u."tully - ;-i"g _ sr,*i"s _ H;;J;;:#il ir-#;:#[ff3.",.J"f:commitmenr- Empathv - Serf confidenc. : crr"*.i.]- $rri,uuti,y - tnt o-au.rionlo"ilffi;meditation lbr professional excellence and sress rn*u*"rn-an,.

Module ll: ENGINEERING ETHICS:
Sensors ol Engineering Ethics- variety of morar Issues- Types of Inquiry - Moral diremmas-Moral autonomy- Kohiberg's theo.ry - bi,igun,, il;;;-- conr"nr* and conrroversy _ Moders

:iff$ff:j;oles - Theories about right actio, _ ,"lf in,.r.., _ Cusroms and Religion_ Uses

Module Ilt : ENGINEERTNG
Engineering as Experimentation
A balanced Outlook on Lau

Module IV: SAFETy,RESPONSIBILITIES AND RIGHT:
Safery and Risk - Assessment.of Safety and Risk - ni.r s.""t, analysis and Reducins Risk -Respect lbr Aurhoritv - collective ir"ig"r"irg - bi#u"ntiatty _ Coni)ict or. inieresr -

シ
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OccupatiOnal cHme_ProfcssiOnal Rights_Emp10yec Rights_IntenectuaI Property Rights

(IPR)― DiscriminatiOn
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