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Note:l Dcpartmental Bos will decide‖ st Ofthree/fOur OplOnal subJccts thosc are ava‖ able in MOoc′ NPTEL,PEC as we‖ fOr OEC
Professional Elective Course-lV

SN(). Su biect Code SubJect Name
1 EC81A Advanced Mobilc Cornrntrnic.nli,,n
つ EC81B Naμ市C3gnal PЮ ccsζ ng
♪ EC81C

§enSOr TechnO10gy

Note:2 Studcnts going fOrintcmship wOuld have tO Opt M00c/NPTEL sutteCtS dccided/‖
sted by the HoD/COOrdinatOr

Professional Elective Cou rse-lV
S.N0 Subject Code Subject Name

1 EC81 D NPTEL‐ l
つ EC81E NPTEL 2
3 EC81F NPTEL-3

Open Elective Course-l I I
SN。 . Subject Code Subject Name

1 EC82D NPTEL-4
2 EC82E N PTEL‐ 5

EC82F NPTEL-6
uJ■y Of“ por,p“ scm江10n and perbrrnance h宙 va―vOce through depanmem pr● ea

Note: 3. For Major Pr
supervisor / Industry Project Coordinator.

I hour Tutorial (T) = | 2 hour Practical (P): I credit
PEC:ProFessional E:ectlvc cOurse,OEC:Open Eleclve cOurse,PI:ProJect and lntemship,DLC:Distance Learning Course
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JEC, Jabatpur (M.p.)

S.No
Su bject
Code

Caaegory
Code

Subject Name

w.e.■ Jtlly 2023

Maximum Marks Allotted

Total
Marks

Contact Hours Per Week

Total
Credits

Theory Practical

L T P
Ｅｎｄ

Ｓｅｍ

Mid
Sem.

Exam.

Qui2/
Assignment Ｅｎｄ
蹴

Lab
Work

I EC81 PEC/DLC Prolessional Elective Course-lV 20 10 100 | 4つ

一 EC82 OEC/DLC Qpn Elective Course-lll 70 10 100 J 1 4

8
3 EC83 PI Maior Proiect / Intemshio 150 100 250 16

Tota I 140 40 20 100 450 6 16 16

Open Elective Course-llI
S.No Subject Code Subiect Name

l EC82A Economics & Social Issues
2 EC82B Sustrinat)le Iinginecring
3 EC82C Al & Machine Learning



Module I:
Mobile Communications overview: Evolution fiom lC to 5G, Analog voice systems in lG, digital radio
systems in 2G. voice and messaging services, TDMA based GSM, CDMA,2.5G (GpRs),2.75G(EDGE);
IMT2000' 3GUMTS. w-cDMA, HSPA, HSPA+, 3G services and data rates, IMT Advanced, 4G, LTE,
voLTE, oFDM, MIMO. LTE Advanced- pro (3Gpp Rerggse l3+).,. MT2020, enhancemenrs in comparison

Modute II: ' :ri ' ri'i ''r'
Introduction to 5G Communication: 5C potential and applications, Usage scenarios, enhanced mobile
broad band (eMBB), ultra reliable low latency communications (URLLC), and massive machine type
communications (MMTC), D2D communications, V2X communications.

Module III:
5G Radio access technologies: Spectrum for 5G, spectrum accesvsharing, millimeter wave communication,
channels and signalVwaveforms in 5G, carrier aggregation, small cells, dual connectivity. New Radio (NR),
Standalone and non-standalone mode, non-orthogonal multiple access (NOMA).

Module IV:
5G Network: Massive MIMo, beam formation, PHY API Specification, flexible frame structure, service
Data Adaptation hotocol (SDAp), centralized RAN, open RAN. murti-access edge computing (MEC);
Introduction to software defined networking (SDN), network function virhralization 6nvy, network slicing;
restful API for service-based interface, private networks.

Module V:
current state and Challenges ahead: 5G penetration in developed countries; deployment challenges in low-
middle income countries, stronger backhaul requirements. dynamic .p."r-rn u"""r, und usage ofunlicensed
spectrum, contrasting radio resource requirements, large ce usage, LMLC, possiblJ sorutions for
connectivity in rural areas (BharatNet, TVWS, Long-range WiFi, FSO); non+errestrial fronthaul / backhaul
solutions: LEOs. HAPfuAV.

Text and References Books:

l. Mobile communications by Jochen Schilrer pub: Financial rimes / Imprint ofpearson
2' Mobile communications Design Fundamentars by wilriam Lee, pub: ririi"yi"ai"'rrt.l,a.
3. wireless communicarions: principles and practice by Theodore S. nappaplrt, pub:pearson
4. Fundamentars of 5G Mobile Networks Jonathan Rodriguez wirey First Edition.
5 5G NR: The Next Generation Wireless Access Technology Erik Dahlman, Stefan parkvall, JohanSkold Elsevier

Jabalpu r Engineering College, Jabalpur
(Declared Autonomous by MPGovt., Aff iated to RGpV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolos (8. Tech.) Vlll Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS ■ Julv 2023
Subject
Code

Subject Name Maximum Marks Allotted Total

Mark
Hou rs,/

Week
Total

Credits

EC81A
Advanced
Mobile
Communication

Th∞暉 Practical
Ｅｎｄ

Ｓｅｍ．

Mid-Sem.
Exam

Quizl
Assimment Ｅｎｄ蹴

Ｌａｂ

ｗ。ｒｋ 100
L T P

4
70 20 10 3 1
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COl Understand the e"olution of mobile communication standards developed over

the years.

C02 f,uutuat" tt e ,t" ofadvanced techniques in cellular communications and

understand D2D, MMTC,V2X communication and standardization

C03 Stuav tt e in-depth functioning of 5G radlo access technolo

C04 D."* and 
".plattt 

5c-ar.hite"tut", its 
"o.pon"nt. 

a.
C05 Understand currcnt issues and futurc challcngcs in 5G

Course Outcomes:
At the end ofthis course students will demonstrate the ability to:

14ryr?'>-
o-t o,. Dr. SHAVANA JHARIArcq-' r-flza'\*ader, Depr. of Electronics

& Telocommunlcalio ns Engg.
Jabalpur Engineering College

Jabalpur - 482 0l I (M.P.) i4s
Acad e m ic

JEC, JabalPur (M.P.)



Jabalpur En gineering Coll€ge, Jabalpur
(Declar€d Autonomous by MP Govt., Afiliated to RGPY Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor ofTechnolory (8. Tech.) VIII Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023
Subject
Code

Subject Name Maximum Marks Allotted Total

Marks
Hours/

Week
Total

Credls

EC813 Adaptive Signal
Processing

Th∞ヮ Practical
End
Sem

Mid-Sem,
Exam

QuiZ/
Assigninent

E nd

Sem
Lab

work 100
L T P

4

70 20 10 3 1

MODULE-I
General concrcpt ofadaptive filtering and estimation: Applications and motivation, Review ofprobability,
random variables and stationary random processes, Correlation structures, properties ofcorrelation matrice;.

MODULE.II
Adaptive Filters: Optimal FIR (Wiener) filter, Method of steepest descent, extension to complex valued LMS
algorithm (real, complex), convergence analysis, weight erroi correlation matrix, excess ."un ,q*." 

"11o,and mis-adjustment

.variants of the LMs algorithm: the sign LMS family, normalized LMS algorithm, block LMS and FFT
based realization, frequency domain adaptive filters, Sub-band adaptive filterir[.

MODULE-III
Signal space concepts: Introduction to finite dimensional vector space theory, subspace, basiq dimension,
linear operators, rank and nullity, inner product space, orthogonality, Gram-schmidt orthogonalization,
concepts of orthogonal projection, orthogonal decomposition of u"cio, spaces, vector space of random
variables, c-orrelation as inner product, forward and baciward projections, Stochaitic latticehhers, recursive
updating of forward and backward prediction enors, relationship with aR modeting,.loini process estimator,
gradient adaptive lattice.

MODULE-IV
RLS: Introduction to recursive.least squares (RLS), vector space formulation of RLS estimation, pseudo-

inverse of-a matrix, time updating of inner products, development of RLS lattice filters, RLS transversal
adaptive filters.

MODULE-V
Advanced topics: Affine projection and sub-spaced based adaptive filters, partial update algorithms, eRdecomposition and systolic array.

Text/Reference Books:
I . S. Haykin, Adaptive filter theory, prentice Hall, 19g6.
2. Bemard widrow and Samuer D. stearns, Adaptive signa processing, prentice Halr, 19g4.

by Tulay Adali and Simon Haykin, Adaptive Signal Frocessing: Next Generation
Solutions; Pub: Wiley 

4J^rrI' r.'udPlrve rrBlr'u rrocesslng: Nex ueneratlon 'ffii z'

Course Outcomes:
At the end of this c<

叫%観郡徽1:llittl
「Tよ二 |キ i:11fe

coursc ability to &
COl Undcrstand thc gcncral cOl

Analyzc diffcrcnt wpcs ofC02
C03
C04
C05

」EQ億:調れPら

students will demonstrate the



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MP Goyt., Afliliated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolos/ (8. Tech,) VIII Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. Julv 2023

Ⅳ10DULE-1

Sensors Fundamentals and Characteristics, Sensors signals and systems; Sensor Clasincぶ
on; u」 ts of

Measurcments:Sensclr CharactcHslcs

MODULE― II

PけJCaI P五nciples ofscnsin3 Elecric charges,Fblds,and Potentials capacitance;Magnetism:Induction;Resistan∝
:

Piez∝lectric EfFect Hall EfFect;Tempcrature and Thermal Properies of MateHal:Hcat Trallsfe■
Light Dynamic

Models OfSensOr Elements

MODULBIII

Interface Elcctronic Circuits,Input CharacteHstics of lntcrface Circuits,Ampliflers,Excitation Circuits,Analog to

Digital convcrters,Direct Di」 lzatiOn and Processmg,BHdgc circuis,Data TransmissiOL Bat“ es fOr Low POwcr
ScnsOrs

MCbDULE― IV

ScnsOrs in DifFerent ApplicatiOn紺 鍋 occupanw and MOtiOn Dct∝ 10rs:Posi10■ EIsplacement,and Levcl velociけ
and Acccleration;Force,Stralt and Tactile SenЮ rs;Pressure Sensors,Temperaturc Sensclrs

MODULι V

Sensclr Materials and Technologies,MateHals,Surfacc PrOcessing,NallGTechno10s

Reference Bcxlks:

l J FradeL Handb00k OfMOdem sensOrs:PhysicaL DeSgns,and Applお
ations,AIP Press sprlnger

2 D Pannabis,sensos and Transducers,PHI PubltatiOn,New Dclhi

3  M∝hatronic,Gancsh S.Hegde,Published by Uruversiけ scien∝ Press(An imprint ofLaxlni
Publicaion Pr市 ate L血 led)

Course Out∞ mes:

Upon succcssful complction ofcclurse studcnts will be able tO:

JEC,t:::品WhP)

Rcadcr, Depl. of Electronlct
& Telecommu nical ions Engg.
Jabalpur Engine ring College

Jabalpur - 482 Otl (M.P.)

DEA

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Marks
HourV
Week

Total

Credits

EC81C Sensor

Technology

Th∞Ⅳ Practical
End
Sem

Mid-Sem.
Exam

QuiZ/

Assignment

End
Sem.

Lab
work 100

L T P
4

70 20 10 3 1

Understand sensor fundamentals
Describe

various Electronic circuits



Jabalpur Engineering College, Jabalpur
(Declar€d Autonomous by MP Govt., Alliliated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technolog (8. Tech.) VIll Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

MODULE‐ I

Indian Econonly on thc eve OfindepcndencQ Brllsh Rule and its inpact on∝ onomy,PopulatiOn grOwth its parOn、
genders・ rural urban lieracy,Poven and inequali,電 ●CJturc and is producl宙 ty Grecn RevolutioL Ind耐 HJ
economy patter■ small scale industrics

MODUL]II

Micro e∞nomics,Theory of cOnsulncr beha宙 Or・ Law of dimi血shing ut‖ け demand and supp″ ,Demand curve,
dasticity Ofdemanこ Theory ofproductiOn,neory of"ct.

MODULE‐ IⅡ

National incomQ Measurement of national incomc,Mcasurement Ofcost Ofliving,COnsulnption inctiOn,investment

functioL Economics flucttations GDP,GVP

MODULE‐ IV

Conccpt Ofpublic and pr市 atc g00ds public budget,Oplmuln budget,Plan budget,budgct prOcedure oflndiへ
Taxes h

lndia

MCDDULE‐ V

Indian economy policy,pOpulatiOn policy antipove■ y prOgrmmcs,hlRECA ttshio cmployment MsplE,groMh,
structure EXIM POlicics

Reference Books:

l. Mishra &Puri Indian Economy

2. Rana&Verma Macro economics

3. NavendraJadhav, Monetary policy

4. J. Ray Chellaitq Trerrds and Issues in Indian Finance

…
=

叫,毎ヽ鳳雅y,電,」螢鶏
“媚群現掛II瀞

鮮
Academic

JEC, Jabalpur (M.P.)

Subject
Code

Subj€ct Name Maximum Marks Allotted Total

Marks
Hourゞ

VVeek

Tota:

Credits

EC82A Economics &
Social Issues

Theorv Practical
End
Sem.

Mid-Sem.
Exam

Qui2/

Assignment

End

Sem.

Lab
work 100

L T P
4

70 20 10 3 1

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

General information about micro Demand
about GDP and GNP

about polices of Indian



Subject
Code

Subject Name Maximum Marks Allotted Total

Marks
HourV
Week

Total

Crodits

EC82B
Sustainable
Engineering

Theory Practical
End
Sem.

Mid― Sem.

Exam
Qui2/

Assignmellt

Elld

Sem.

Lab
work 100

L T P
4

70 20 10 3 1

Jabalpur En gineering College, Jabalpur
(Declared Autonomous by MPGovt., Alliliated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technologr (B. Tech.) VIII Semester (El€ctronics & Telecommunication Engg.)

COURSE CONTENTS w.e.■ Julv 2023

Module I: ,, ,' ,',,1 ,

Introduction to Sustainable Enginebringr'srisaaiirable development, concepts of sustainable development: three
pillar model, egg of sustainabilify; ,E+glt Atkisson's pyramid modet, prism model, principles of sustainable
development, sustainable engineering, threats for sustainability. Environmental Ethics and Legislations -
Environmental ethics and education, multilateral environmental agreements and protocols, enforcement of
environmental laws in India - The Water Act, The Air Act, The Environment Act.

Module. II

Local Environmental Issues- Solid waste, impact of solid waste on natural resources, zero waste concept and three
R concept, waste to energy technology: thermo-chemical conversion, biochemical conversion. Global
Environmental Issues- Resource degradation: deterioration of waler resources, land degradatioq air pollution,
climate change and global warming, ozone layer depletion, carbon footprint, carbon trading.

Module-IIl

Tools for Sustainability - Environmental management System (EMS), concept oflSOl4000, life cycle assessment
(LCA): basic components, advantages, disadvantages, case study. Environmental impact assessment (EIA),
environmental auditing, bio mimicking, case studies.

Module. IV

Sustainable Habitat - Concept of green building, green building materials, green building certificarion and rating:
green rating for integrated habitat assessment (GRIHA) , leadership in energy and environmental design (LEED)
rating, energy efficient buildings, sustainable cities, sustainable transport, sustainable pavements, case studies in
sustainability engineering: Green building, sustainable city, sustainable transport system. Sustainable
Industrialization and Urbanization - Sustainable urbanization, industrialization, material selection, pollution
prevention, industrial ecology, industrial symbiosis, poverfy reduction.

Module- V
Renewable energy resources- Conventional and non- conventional forms of energy, solar energy, fuel cells, wind
energy, small hydro plants, biogas systems, biofuels, energy from ocean, geothermal energy, conservation of
energy. Green technology and creen Business: Sustainable business, green technology, green energy, green
construction, green lransportation, green chemistry, green computing

Text Book:
R. L. Rag and Lekshmi Dinachandran Remesh. lntroduction to Sustainabte Engineering. 2nd Edition, pHI Leaming
h/t. Lrd..2016.
Reference Books:
l. D. T. Allen and D. R. Shonnard. Sustainability Engineering: Concepts, Design and Case Studies, lst Edition,
Prentice Hall. 201 l.
2. A.S. Bradley, A. O. Adebayo, P.Maria. Engineering applications in sustainable design and development, lst
Edition, Cengage leaming, 2016.

']o.t'^i- - -



Course Outcomes: At the end ofthe course. the student will be able to

COI: Explain sustainable development and different environmental agreements and protocols.

CO2: Dscuss real time activities causing environmental issues and different methods to use renewable energy

rcsources.
CO3: Exolain local and global environmental issues.

CO4: Differentiate between carbon emissions for regular and sustainable cities and explain different practices

to move industries towards sustainability.
CO5: Discuss different renewable energy resources and explain methods to implement green technology

― 一

0=
Academic

JEC, JabalPur (M.P.)



Jabalpur Engineering College, Jabalpur
(Declared Autonomous by MPGovt., Alliliated to RGPV Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technologi (8. Tech.) VIII Semester (Electronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

Module - I: Introduction to Regression, Mathematics Foundations, Model Building using Least squares, Model
Accuracy & Selection, Over fitting, Interpretability of regression models.

Module - II: Overview of the Classification Module, Nearest-neighbour Methods, Nai've Bayes Classifier,
Logistic Regression, Decision Tree, Optimization Foundations for Support Vector Machines, Support Vector
Machines, Support Vector Machines in overlapping class distributions & Kemels, Ensemble Methods.

Module - III: lntroduction to Unsupervised Leaming, Clusterin& K-Means Algorithm, K-Means - Variations,
Detecting Outliers, Math Fundamentals for EM Algorithm, EM Algorithm, Clustering for Customer Segmentation,
Hierarchical Clustering, Density Based Clustering, Clustering for Anomaly Detection, Assessing Quality of
Clustering, Significance of Clustering - Interpreting/ summarizing Clusters by businesses, Association iule
Mining, Apriori Algorithm, Time series Prediction and Markov process, Hidden Markov Model.

Module - IV: Document vectorization and Pans ofspeech Tagging, Introduction ro Part ofspeech tagging, part
of speech tagging using HMM- 1, Implementing POS Tagging in Python, Topic modelling using LDA, Introduction
to Sentiment Analysis, Recommender Systems.

Module - V: Introduction to Deep Leaming, Artificial Neural Network, Sequence Modeling in NeuralNetwork,
Deep Leaming, Convolution Networks with Deep Leaming, Auto-encoders with Deep Leaming Generative deep
leaming models.

Reference Books:-
. Rich E and Knight K. Artificial Intelligence, TMH New Delhi.
. Nelsson N.J., Principles of Artificial Intelligence, Springer Verlag, Berlin.
. Barr A" Fergenbaub E.A. and Cohen PR. Artificial lntelligence, Addison Wesley,
. Reading Waterman D.A., A guide to Expertsystem, Adision - Wesley, Reading
. Artificial Intelligence Hand book, Vol. l-2, ISA, Research Triangle
. Park. Kos Ko B, Neural Networks and trrzzy system -pHI.

Haykin S, Artificial Neural Networks-Comprehensive Foundation, Asea,pearson.
Course Outcomes:
Upon successful completion ofcourse students will be able to:

COl Charactcrizc Artincial intc‖ igcncc systcm

C02 ▲I SyStCms
C03
C04 Elaboratc natural languagc proccssing

C05 Knowlcdgc of ncural ncn″Orkr、

Dr BHAVANA
■Dept.of

DEAN
Academic

」EC,Jabalpur(MP,)

-J'h'@7-
DT. BHAVANA JHARIA

&rde.' Dept. of Electronlcr
& Telecommu n ications Engg.
Jabalpur Eng int'. ring College

Jabalpur - 482 01f (M.P.)

SutteCt

Code
Subject Name Maximum Marks Allotted Total

Mar睦

HourV
Week

Total
Credits

EC82C
AI & Machine

Learning

Th∞ 7 Practical
End
Sem

Mid-Sem.
Exam

QuiZ/

Assignment

End
Sem.

Lab
work 100

L T P
4

70 20 10 3 1
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Jabolpur Engineering College, Jabalpur
(Declar€d Autonomous by MP Govt., Afr iated to RG PV, Bhopal)

(AICTE Model Curriculum Based Scheme)
Bachelor of Technologr (B. Tech.) VIII Semester (El€ctronics & Telecommunication Engg.)

COURSE CONTENTS w.e.f. July 2023

Guidelines: After interactions with project guides/industry experts, based on a comprehensive literature
survey/ Industry requirements analysis, the student shall identiry the title and define the aim and objectives of
a project. The student is expected to work on details specifications, methodology, resources required. critical
issues in design and implementation, and submit the project proposal within the first two weeks of semester.
The student is expected to work on the design, development, and testing ofthe proposed project work as per
the schedule. The project report is to be submitted at the end ofthe semester. This report includes a summary
of the literature survey, detailed objectives, project specifications, design, proof of concept, developed
system/Algorithm, results, contributions, and innovations in project work.

Course Outcomes:
At the end ofthe project work, students will demonstrate the ability to

Su bject
Code

Subject Name Maximum Marks Allotted Total
Marks

Hours/
Week

Total

Crodits

EC83 Major ProjecU
Internship

Theory Practical
Ｅｎｄ

Ｓｅｍ．

Mid― Sem.
Exam

Quiz/
Assisnment

Ｅｎｄ

Ｓｅｍ．

Ｌａｂ

ｗ。ｒｋ 250
L T P

8

150 l lXl 16

COl. Identifu a problem statement from a rigorous literature survey or the industry
requirements analysis.
CO2. Simulate and design a solution for the identified problem by applying acquired
technical knowledge.
CO3. Develop and test the prototype/algorithm to solve the complex engineering problem.
CO4. Accomplish all objectives of the proiect in an allocated period with efficient teamwork.
CO5. Present project work orally and through a comprehensive report.

叫.%議ぱピ欄鮮品 1含:“
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