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End Sem Lab Work

1 A161 PEC Prolcssional Illective ( oursc-ll |() 3 1 4

A162 OEC Open l,)lcctive Course-l :()() 3 1 4

3 A163 PCC ComDilcr Desisn 3 4
4 A164 PCC Internet ofThinss (l.O. l.) 3 つ 4

5 A165 PCC Robotics l-echnology 3

6 A166 PI Minor Proiecl 4

7 M(1 lndustrial Training Minimum Four weeks Duration. Evaluation will be done in 7th semester.
rotal 35() 1()() 50 150 :00 つ

A167 1)1(〕
Scl「 l carning Prcscntation

(SWAYAM′NPlEL/M00C)

A168 M(1
NSS7NCC/Swatchhata Abhiyal17Ruml

Outrcach
QuaHllCr

Additional Cours€ lbr Honours or Minor Specialization
Permined to opt for maximum 8 credits against additional MOOC courses in subject code 4167 for the award ofHonours
(Minor Specialization).

Note: 01. Departmental BOS will deoide list of three/four optional subjects those are available in MOOC,OEC as well for PEC.
02. MOOCNPTEL subjects shall be taken with permission of HoD/Coordinator.

be sbmittcd at the beginning ofTth semester and students have to give a presentation in the Department. Evaluation will be done in 7th semester.

1 Tutorial

PEC: Professional Elective Coursc, OEC: Opcn Elective Course, PCC: Professional Core Course, PI: Project and Intemship, DLC: Distance Leaming Course, MC:

Opcn Elcctive Course-l
S No Subject ( ode Subject Name

1 A162A Economios & Social Issues
つ A16213 Software [.]ngincering
3 A162(l Quantum Computing

2 hour Practical (P) = I credit

JEC 」abalour(MF



Jabalpur Engineering College, Jabalpur
(Declared Autonomous b5. Mp Covt.,Aftllut"O to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bacheror of rechnorory (B.Tech.) VI semester (Arti'ciar Interigence & Data science)

C()URSE(loNTENTS w. e. f. .Iul1. 2023

SuttCCt

Codc

SubJect Namc&

Titie
Maximum M".t . AttotteO

JEC,t:::品WhP〕
〆

Hours/

Week

Totai

Credits

ｔａ‐

由

Ｔ

Ｍ

I L



ⅣIodule‐ IV:AI In Surveillance:

l罰∬趣I霧Ⅳ Ittl濯淵
ReFerence B00k:

ど鯉 簿 四

む
“
dn Hcalth¨ %y Adalll騎 L Maltln ttmh md Ⅲゎれ 呼 Qxbd

潔詈
01糧脂Wbtta肥な鵠toR:胤LnttT需瓶c卍乱J認‰鍔

よ怨胤Iγ鳥概RIlilil麗盤:鶴島

翼翼l器 酬ヽ T『
i猟
首
u常
螢Iiam

》Vtt」7日柵llti鵠粘
‖
md

COurse outcOmes:After cOmpletiOn of cOurse,studcnt、
vili be able tO:

R:石1:了
lcmcntaJons in Hcalthcarc

Cor..pr olc'yb.,.-ilflin ffi
a lporith m s

嫡 gn tt Hnd Of側 Ⅳ引 hn∝ and com四∝ 宙●On劇_l′、^_:`L__^

l冤瓶論
五

亀霊調れP3
″

JEC,



h晰ri職螢驚尋蝋滅督篤tlWLBh°
paly

COURSE Cき N樵 I:dJhtli謝
鷲 糖

師 m。
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Module Il- Overview of applied modeline :
basrcs or Lrnear Argebra and carcuiu.s: Surspaces. Eigen varue. Decomposition. Singular varue
le;omnosition 

- Algorithms -d MJ;L -tio"'"niu,r,... 
and Kemer Funcrions. vccror

Module III- Linear and Integer programming_
Introducrion to Iinear p'ogrorn-,ning. i;d;;;;;rr-ming . relared rricks . graphicar methods ol.
il,,]lll}l,XTji. .-,;Xg:: ru: f ;**,f{ffi,.,,u* n"* .oii,[ ir i,,ing e,un.i,

Module VI Introduction to Optimization of Convex Function3Introduction to optimization, convex s.i., c""r.- iun"tior.. Lagrange Duaritv, convexoptimization Argorithms' Second-order 
"";;;i;[,;",,,-a"nni,. programming, Semi-infiniteprogramming, Minimax. Subrin."1 .rg"ri,'rr"r,-t"i.ri".'ij",* l\4ethods, Active se1, Stochasric

Fi:::t:i;*t""'oinate 
descent, c*urg 'pi"r"'' ..iir"i, ioo,i*,ions ro rmase/video/'Muitimedia

Module V Optimization in Machine Learning:
Theory of Gradient Discenr & 

- 
Stocnor,i" 

--,iuining 
a neurar network, Newton Method foroptimization' pyorch - Tensor Frow i."r""rre ; ilrir n.l*o.r. & implementation.
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Reference Books:
I .Convex optimization by Stephen Boid
2. Optimization for machine learning by SuvritSra , MIT press
3. Linear Algebra and Leaming from Data, Gilbert Strang

Course outcomes:
Afier completion of course, student will be able to:

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

(AICTE Model Curriculum Based Schemc)
Bachelor of rechnology (B.Tech.) vI Semester (Artificial lntelligence & Data science)

COURSE CONTENTS w. e. f. Jutv 202t

Module -l
Indian Economy on the eve ol independence British Rule and its impact on economy.

Population growth its pattern, genders rurar urban lireracy, po'erty and inequalitl,
agriculture and i1s productivity Green Revolution lndustrial econonly pattcrn. small scale
industries

Module -l I
Micro economics Theory ol consumer hehavior, La,,i ot dinrinishing utility. dernand an6

supply Demand cu've elasticity olderna,d 'l'hcorr ol'p'oduclion. l-hcor'.I'cast

Module -lll
National incomc Measurenlent ot' national income llcasuremcnt ol c.st of livi.u

consumption Iunctio, in'estrnent limction Eco,omics Iluctuatio,s Gl)p. GVl,

Module -IV
c'o,cepl ,1'public alld pri\ate ro.ds public budget. optirnum budget, plan budget. budget

procedure oflndia I-axes in India.

Module-V
Indian eco,omv policy. popuration poricl' anti-p.rc'rr progran)mcs. NRI:('A Itishtro

emplovment. N4SME. grouth, srrucrurs h.XIM policics

-,,-- ./ /')-r' \\"
P,cad ernic. 
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Reference Books

I .Mishra&Purilndian Economics

2. Rana&VermaMacro economics

3. NavendraJadhav Monetary Policy
4. J. Ray Chellaih Trends and Issues in lndian Finance

Course Outcomes:
Upon successful completion ol'course studcnts will hc able to:

、γ多
//

バご轟,Ⅲ ,
.c,tll:いT(MPト

(()1 Undcrstanding lndian EcOnomy sincc indcpcndcncc

C()2 Gcncral information about micro Economics,Dcmand supply Losscs

C03 Comprcssive Knowicdge about GDP and GNP,consumptlon

C04 Compressive study ofprivate public systems functioningina U*ation systenrs

C05 Knowicdgc about policcs oflndian Economy and MSME



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

(AICTE Model Curriculum Based Scheme)
IJachelor of rechnolory (B.Tech,) vl Semester (Artificial lntelligence & Data Science)

COURSE CONTENTS w. e. f. Jutv 2022
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A162B Software
E ngineering

10 100 3 1

Module l: Introduction:
Phases in S^oftware development, Software Development Life Cycle (SDLC), software development process
models Software process models (Linear Sequential Model, Piototyping Modet, RAD Model. lncremental
Model, Spiral Model, and Rational Unified process), Agileprocess.

Module I-I: Software Requirement specilication (SRS):
Role of SRS, Requirements gathering and problem analysis, requirement specification, validation of SRSdocument. Use cases: Use case modelling, Uie case diagram and use case ao.u-"ntrzr6ifications.

Module III: Object-Oriented Modelirg (using UML):
Analysis Modeling, Developing Class Diagram, Sequence Diagram, Class Collaboration Diagram, Activity
Diagram' State Transition Diagrarn. System and subsystem Design. Design goals. Design patterns.

Module IV: Software Testing:
Unit testing, Integration testing, System testing, Regression testing, Black-box and White-box techniques.
Static Techniques like code inspections, static anaryiis and dynamic analysis.

Module V: Software Project Management:
Software Project Planning, Cost Estimation, Scheduring, Risk Management, euality Managemenr,Software. change Management, Soriware configuratiln rtr*ug.rE i, 

- 
n.-"i-rgir...rng, ReverseEngineering, Project plan

Reference books:

l. RS. Pressman,"software Engineering: A practitioner,s Approach,,, McCraw-Hill.
2. Rajib Mall, "Fundamentals of Software Engineering,,, pHI Learning.
3. Sommerville,"soflware Enginerring,', pearson Education.

」EQ亀:::翻れPヽ



4. Crady Booch, RobartA. Maksimchuk, Michael W. Engle, Bobbijyoung, Jim Conallen, and Kellia
Houston, "object oriented Analysis &Design with Applications", pearson Education India.

5. Pankaj Jalote. "An Integrated Approach to Software Engineering',, Narosa.
6. Bernd Bruegge, Allen Dutoit: "object-oriented Soflware Engineering: Using uML, patterns, and

Java", Prentice Hall.

7. Blaha and Rumbaugh. "Objecr-Oriented Analysis and Modeling using UML,,.TMH.

Course Outcomes:
After successlul completion ofthe course, the students will be able to:

\zt -.\'z

col Explain concepts of sol'tware engineering such as SDLC and roftwarE proces. moiels, sRS,
nodels (or Software Artefacts), software testing and software project management.

C()2 Analyze SRS/problem specifications to extract relevant domain etern*ts sr"tr us oor*ir-, .tu."
Class attributes, operations and relationships between classes.

C()3 The usc casc rnodc:s,analysis icvc!class diagram and scqucncc diagrams fOrthe givcn usCCasc

CO,l UML models such as Class Diagram, Sequence Diagram. class Collaboration Diagrarn
Diagram, State Transitiqn Diagram and test cases for a given sofiware problem.



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

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnologr (B.Tech.) vI semester (Artificial lntelligence & Data Science)

C()URSE CONTENTS w. e. f. .luly 2021
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A162(1 Quantu nt
( r-rmpu ting

70 !00 3 : 4    1

Module-I: Introduction
Introduction to quantum computing, f'undamental concepts ,Global perspectives, quantum Bits.
co^mputation, quantum Algorithm. euantum Inrbrmation, Assignment on experimental quantum
information processing.

Module-Il Quantum Algorithms
Super dense coding, quantum teleportation ,applications of teleportation, probabilisric versus
quantum algorithms, phase kick-back, the Deutsch Algorithm, iimon.s algorithm. problem
solving assignment for algorithms,

Module-III: Quantum Computations
Quantum circuits, Algorithm .circuit model ol' computation and simulation, quantum Fourier
Transform and applications, search algorithm. Assignment and tutorials based on quanrum
fourier transform and quantum search algorithm.

Module-IV: Quantum Estimation
Quantum algorithm for order-finding problcm, Eigen value Estimation, finding discrete
algorithm hidden subgroups, search algorithm amplitudi estimation ,algorithms withor-i knc,wing
the success probability.

Module-V: Quantum Information Theory
Quantum states and accessible. information, Data compression, classical information over Noisy
quantum channels, quantum box model, error correction and fault tolerant computations.
Quantum cryptography .Assignment for quantum compression and noisy channels,' froutemsolving exercises.

EAN
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Reference Books-
l. V. Sahni, Quantum C-'omputing, Tata Mcgra-Flill publication,2007
2. P. Kayc. R. Laflamnre and M. Mosca. " An introduction Io Quantum Computing", Oxfbrd
[-ln iversity press 1999.
l. Scott Aarnson, " Quantum Computing Sincc Dentocritus", Cambridge University press. 2013
.1. Research papers review.

Course Outcomes:
Alier successlul completion ol'the course, the students will be able to:

C()1 Knowledge of basics ol'Quantum Computing

('02 Learn computation techniques and algorithms

C()3 AnalyzAnalyzc and dcsign thc cstimatiOn and crror cOrrcction algorithms

\-," -/

Y-://
\ilh-

,ec,t?'03'?TJ?n',' 
P I



Module-l : Introduction:
compilers and rranslators: The phases of the compiler - Lexical Analysis. Syntax Analysis,
lntermediate code ceneration. optimization, code generation, Bookkeeping, Error handling.

Module-II: Lexical Analysis:
-Ihe role ofthe lexical analyzer, Tokens, Pattems, Lexemes, lnput buffering, Specifications ofa token.
Recognition of a tokens, Finite automata: Regular expressions, NFA, DFA. 

-Design 
of a lexical analyzer

generator.

Nlodule-l ! l: SyntaxAnalysis:
The role of a parser, Context free gr.rmmars, writing a grammar, Top down parsing: Recursive decent
parser, Predictive parser. Bottom up Parsing: Handles. Viable prefiies, operator [recedence parsing.
[.R parsers: sLR, LALR, cLR. parser generator (yACC).Erior Recovery t""hniqr., for different
parsers.Syntax directed transtation: Syntax directed definitions, Synthesized and inirerited attributes,
Construction ol syntax trees.

Module-IV:Run rime environments:
Source language issues (Activation trees. Control stack, scope of declaration, binding of names).
Storage organization (Subdivision ol run-time memory, Activation recordsj, Storage allocation
strategies. Symbol tables: storage, data structures used.

Module-V: Intermediate code generation :

Inrermediate languages, Graphical representation, Three-address code, lmplementation ol three
address statements {Quadruples, Triples, Indirect triples). Code optimization and code generation:
Introduction. Basic blocks & flow graphs, DAG, principle sources oi optimization: loop optimization.
eliminating induction variable, eliminating. com.on .ub-"*pr.rsion. loop unrolling, looi.lamming etc.
Peephole optimization, Issues in the design of cocre generator, a simple cod"-ger"iato., Register
allocation &assignment.

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

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnologr (B.Tech.) vl Semestcr (Artificial Intelligence & Data scicncc)

COURSE CONTENTS 下.c。
「 Jul、 2021

DEAN
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′ヽ1()3 Compiler
Design

70 20 150 3 2 4
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Reference Book:
l. Michael r. Simpson, Kent Backman, James E. "corley, Hands-on Ethical Hacking and Network.

Defense". Second Edition, CENGAGE Leaming
2. Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffrey D. Ullman, Compilers:

Principles, Techniques and Tools!, Second Edition. pearson Education
3. Randy Allen, Ken Kennedy, optimizingcompilers for Modem Architectures: A Dependence

Approach, Morgan Kaufmann Publishers.
4. Steven S. Muchnick, Advanced compiler Design and Implementationl, Morgan Kaufmann

Publishers Elsevier Science, lndia, Indian Reprint.
5. Keith D Cooper and Linda Torczon, Engineering aCompiler, Morgan Kaufmann Publishers Elsevier

Science,2004.

6' v. Raghavan, Principles of compiler Design, TataMcGraw Hill Education publishers.

Course outcomes:

After completion ofcourse, student will be able to:

(101

Undcrstand thc applicatiOn ofinite state machincs,recursivc desccnt,production rul(C02

(103

(1()4

based

List of Experiments AI63 Lab

l. Write a program to identify. Whether a given line is a comment or no1.
2. Write a C program to recognize strings,'a", a* b + ;abb
3. Write 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 lexical analyzer generating tools.
6. write a c programs for implementing the functionalities of predictive parser for the mini
language.

7. Write a Program "C" program to implement LALR parsing
8. Write a progrnm to check whethcr a string to the grammar or not.
9. Write a program to find the numbers ol Whitespaces and new line characters.
10. Write a program to find loading terminal

」EC,t:3:絆れP,



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Govt.,Afliliated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of rechnolory @.Tech.) vl Semester (Artificial Intelligence & Data Science.;

COURSE CONTENTS

Module I: IoT Introduction and Fundamentals:
Deciphering the term IoT, Applications where IoT can be deployed, Benefits/challenges ol'
deploying an loT, 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 off'set
drift, noise, minimum detectable signal, nonlinearity, Read-out circuits: lnstrumentation-
amplifier, SNR definition, noise-bandwidth-power trade off', circuit componenr mismatch and
mitigation techniques (calibration, chopping, auto zeroing etc.), power/energy considerations,
Basic signal processing (filtering, quantization, computalion, storage).

Module III: 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 ol'5G
cellular Networks and 5G IoT communications. Low-power wide Area Networks (l-pwAN).
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 compuling platform (open source) and local setup ol such environment, embedded
software relevant to microcontroller and IoT platfbrms (enterprise or consumer), user interlaces.

Module V: Data Analysis for IoT applications
Statistics relevant to large data, linear regression. Basics ofclustering, classification.

JEC.亀:::調 :MP,
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A164 internet OF Things

(:OT)
20 30 3 4    1



Reference BOOKS:
l. Introduition to lor BySudip Mishra, Aandarup Mukherjee, Arijit Roy & Kamal Kanr Hiran.
2. Coco Blue / Amazon / IOT Ahandson approach By ArshdeepBah ga&yrlay Madisetti.
3. 2l IOT Experiments ByYashwankanedkar&ShrirangKorde, BpB publication lndia.
4. IOT ByEr. VkJain, Khanna Publisher.

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

C01 Understand the lundamentals of Internet ol things
C02 Knowledge of interfacing of signal, sensors and actuators in

lnternet of Things
C()3 lnterpret networking in Internet of things
C04 Implement on Cloud computing in lnternet olthings
C()5 Analyze the data for various lnternet ol'things applications

List of Experiment:-A164 Lab

l. Sense the available Networks using arduino.
2. Measuring the distance using ultrasonic Sensor and make led Blink 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. Temperature notification using auduino.
7. LDR to vary the light intensity of LED using Arduino.
8. Switch light on and offBased on the User using Respberry pi.
9. Application ofcircuir design using Respberry pi 3& 4.
10. Study & application of thermal camera & circuit design,
I l.AI based audio control operations.

JEQ亀:::翻れP・
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Jabalpur Engineering College,Jabalpur

(Declared AutonomOus by ⅣIP Govt.,Afflliated to RGPV,Bhopall

(AICTE Model Curriculum Based SChem0

Bachelor of Techno10gy(B.TeCh・ )Ⅵ Semester oヽrtiflcial lntelligence&Data Science)

COURSE CONTENTS    W.e.■ July 2021

ⅣIodule I:Introduction:

ClassifICation of Robots,Basic Robot Compollents,Malllpulator End Emectors,controllcr,

Po、ver Umt, Sensing DevicCS, SpcciflCatlon Of Robot SyStenl, Accuracy PrecisiOn and

Repeatabil■y C00rdinttc Systems Cartesian Coordinates,TransforlnatiOn Matrices,RefcrenCe

Framc Transfonnations,0五 m●tion,INCrsc TransfOmatiOns,and Graphs

Module II:RobOtic Sensing Devices:

Position,Vc10Cty and Accelcration Scnsors,Proxinuty and Rangc Scnsors,TOuch and Slip

Scnsors, Tcctile ScnsorS, Forcc and TOrquc ScnSOrs  RoboiC VisiOn Systcnl: Imaging

Componcnts PiCture Coding,Oucct Rccognition,Training and ViSion Systcms,Re宙
ew of

Existing System

Module III:RobOtiCS Progranlllling:

McthodS Of Robotics Progralnnling, Typcs of Progralnming,Robotics Progral―
ing Language,

Artiflcial lntclligence Progrα ttning.Robot ProCessing Applications and Algo五
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Reference Books:

1. J.craig, "Introduction to Robotics" Addision Wesley'

2. Klafter, chemielwski and nagrin, "Robotics Engineering"' Prenticehall'

3. Robert J. Schiling "Fundamental of Robotics analysis and control"' Pearson education'

4. K. S. Fu, R.c. Gonzalez, C.S.g lee, "Robotics" TMH'

5 Robotics Technology Khanna Publishers,202l'

Course outcomes:

After completion of course, student will be able to:

List of Experiment: (AI65Lab)

I . Demonstration of Cartesian / cylindricaVspherical robot'

2. Demonstration of articulated /SCARA robot

3. Design modeling and analysis of two different types of gripper

4. Study of Robotic sYstem design'

5. Robot programming and simulation for pick place

6. Robot programming and simulation for color identification'

7 Robot programming & simulation for cutting and welding

8. Robot programming & Simulation for microprocess'
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rogramming methods'

transmission devices and control systems. , , , ,, ,,,
amctrs Wi■ av“hbL

」emS OfVarlous robotiC


