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SCHEME OF EVALUATION ()rm.
Course Work =

Ph,D. PROGRAMME

S.NO. COURSECODE | o gject  CREDITS

Hrs

1 PO07 Research Mothodology-i: e 45Hrs
Prohliem ldentifications,
Formulations Hypothesis
- and Computar Applications |
2 | PD1O2 Research Methodology-ll 3 45Hs
sQuanilative Methods,
Measurement. Statisfical

Anglysis and Report Wriling

3 | PDITH Research Methodalogy-Hll 3 45Hrs
| | Literalure Survey .
L] PD104 | Research Methodology- 3 45Hrs

I¥: Hesaarch and
. _Publication Ethics
5 Domain Specific Elective or 4 |  BOHss
MOOC

Research Methodology | to IV Iscompulsory courses for every Ph.D. Coursework student,
A Coursework student has fo complete 16 credit courses to complete requirement of pre Ph.D.
coursework,

The domain specific course either recommended by SRC or taken from list Electives which should in
syne of the research Problem. The studenis may opt for MOOC course run by UGC recognized Platforms
and as per university policy for MOOC. The MOOC need approval RAC and SRC of the student.

ﬂ
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Syllabus for Course Work suiviairs

Ph.D Programme

Course Name: - Research Methadoelogy -
Course Code: - PD 101

 Dbjective: To familiarize the research scholar with the fundamertals of scientific research Course Conterts:

l.Selentific Research: meaning and charactenstics of sciontific research, valkdily in research, phasesistages in
resgarcn) lypes of résearch- qualitntive. gquantitalive, exponential, axplorstony, empitical, descriptive, et post
facto. case studws, historical studies, philosophical studies, quasi experimental; ethical probems in
research; constructs and variables- nature of consiruct and varahles, concepd of constructs, lype of varables,
cartininis and colegoncal, construcls. ohearvables and inlarvaning variables| Review of ergture- purposa of
i review sources of the reyisw, prepaiaion of mdes card fos revigwing and abatraciing

- L Problem Identification and Hypothesis Formation: profiem- meamng and characterstics of a8 prabiem,
types of problem, generality and specific of problem; hypolhesis. meaning and chituctaristics of 8 gopd
hypothesis. types of hypotheses, formudating @ hypothesls, ways of sialing a hypolhedis; testing experimental
hypothesis- standard error, lest of significance. kevel of significance. degrees of freedom, ermors in hypolbasis-iypa
I by dlarrars

1. SBampling and Research Deslgn: meaning and types of sampling probatilty and non-probasility sampling
methods of drawmg samples. requisites of a good sampling method, sample size, sampling error; meaningand
purpose of resaarch design, lypes of research design, critena of a good research cdesign, basic principles of
experimeantaldesiogn

4. Intreduction to MS-Office: ME-WORD, MS-EXCEL, MATLAB, LATEX,

Suggested Resdings!

Coopiar & Schmdler, Bus ness Fesearch Maitods. Tata Mo Graw il

- Saunders, Rezearch Mathods for Business Siudents, Pearson Eduration.
L Allen T Harrell, New Methods In Social Science Researchs, Prasger Publishars, New York
4+ Ban, (5.0, Statstios o Maragement, Tata MacGSraw-Hil
Y Crandanl 5 Statslics forBusmess and Econamies. Yikas Pubdicetions
0. Brogla, KO, Experimantal Designs in Belavioural Regsarch, Mew Age Intérnaticnal
T BinghA K., Test Measwrement and Research Methods in Behaviours Sciences, Bharti Bhawan

b Joyoe Cox & Polly Urban, Microsaft Office, Galgotia Publishing

U Binhit P W Computer Fundamentals, BPB Publishing




Course Name: - Research Methodology -l
Course Code: - PD 102

Objective: To gam famiianty about vanous data collection tools and technigues, data analysis and
HleErpratalion slongwith the application of compulerand statistical soliware in research.

Course Contents.

| Measurement atd Scalinyg Technigues: Measurement In research, measurement soales sources of emas o
measurament. lests of sscond measurement, techniques of developing measurement 1oola, meaning of scaling,
scale dassificaion bases, mpordant scaling techniguees, and scale conslruction fechniques.

L Data Collection, Precessing and Analysis: Moethods of data collection — primary data, gecondary data) primary
‘ fata collection — observation mathod, interview method, guestionnaires, schedules. guldeling for constructing

guestionnares/schedules, secondary data collection of, seledtion of appropriate method of data collection, cading,
ediing and tpbulaton of dats, charls and diagrams usad in data analysis, bar angd pie diagrams and thair
signihcance, iteaauies ol denlbal lendency, measures ofdispersion,

Comralation and ragfession analysld - meaning and uses, methods of calculelion of coeficients and (helr
artalysis and implcation sampling disiribulion, sampling schemess and sample slzes, confidence Iinlersal Tor 1
mekdr, I- statistic. z-statistic, confidence interval far the population varlances, hypathesis testing, test ofhypothesis
far the populaticn msan, population vanance and et of bwo populaton varanoes, applications of z-tesl, -est, 6esi
and chi-gguare 1esl assooobion of attnbytes and technigues of fasting, ANOVA 3. Report Wriling: Moeaning and
significance of repor! wriling, lypes of report, steps 0 writing repoet, layout of theresearch reparl, precautian in
whtng research repodt. daveloping thesis reporl. locmatbng, inside citations, references and  biblicoraphy,
rnowlerdge of compuler, statislical sofiware and thelr apglication, apphication afslatisicsl leststechnigues through the
wi of slalistcal soltware ke SF55, sciantific packages like LISREL, AMOS, and SYSTAT lordocumsnialion and
| report eeneralson

Sugpested Readings:
| Coopar & Schindler, Business Research Mathods, Tata MeGraw Hill,
ﬁ I Mathndra Mgresh K Marksting Research. Padrson Education
1. Power&nehysis for axperimental Resgarch: A praclical Guide for the Biodoglcal, Medical and Social Sciances by B Barkar
Baushell, Yu-Fang Li Cambrdge University Press
4. Chandand. & Stalistics forf Busingss and Economics, Vikas Publications
. Broota, BLD. Expenmenial Designs nBehaviours) Reseanth, Mew Age Intermnatanal
b Smpgi K, Test Measuremenland Research Methods in Bereavicun: Sciences, Bharti Bhawan
1. Joyoe Cox & Polly Urban, Mcrosol Office, Galgotia Publishing
A &inka 2K Compaler Fundamentals, BEE Publishing.

W Lastisn & Docurment Preparation System, 2E pedrson low pice sdition by Lamporl
10, MATLAR: An Introducticns with AppScations by Giat Wiley India Pyt Lid
||, Getting staried wih MATLAE by Rudra Pratap Oxford Liniversily Pross




Course Name: - Research Methodology =il
Course Code: -PD 171

Ohjective: The main objectivi of this course is 1o underdaks & thorough review of avallable literaters on the topic
fdleciag by the research scholar

Course Cantent

Thee reseanch scholar will review the important studies conducted &t the nalional.and inlernational level either
Ly individieats O coganiEzations incleding government agencies and present the methodology adopled and
important findings emerged from these studies. Based an this review of iiterature the researcher willigentify
ihe ressach gaps existing in the availabls Merature and thus justifying the read Tor the presant study.

' The: resercher s aupposad o follow the pattern sdopted in-the standard naticnal and inlernalions) resoarch
~ pournalks: However, @8 an blustration the pattem focreporting review offiteraturais as under;

Hlustrated Example

Thetari sl St (15977} geve productivity frends and faclor compensaticn n Indian textites indlwsiry for the perioad
14946-65 compnamg of wo sub-penods [1846- 1955 and 1956-7965). The marginal productviy of capltal on an
sverage for the indusiry ass whole s found 10 ba lower in the sub- penod {1546-55) and higharduring (1968- BS),
o thee comieary, The estimates of the marginal productivity of lalrour again on averageeashiitan geiund declinge
from 2 9 percenl 102 5 percenl,

Manon [1971) In his review adticle examines the foncepls associaled with moasurement of productivity. st
varous dimensions of oulpul and Inpul. which are the major alements invobed In the exercise of measuring
productivity

Fagrd, Anil and Kharaog (Z00T) 0 hede paper hawe eaamined rends in preduciivty ol labour and capsisl ndalny
irdustry in India ouring pre and post-reform paricds. The results i the siudy conclude that ko produstivity
af national level has shown considermble marovement dunng post-reform perod. Bui vanabons have besn

. phserved in case ol growth mde of abour productkvity at state-leved. On the other hand, capitalproductivity has
dechned dunng post-reform penod at national and slale levels:

Kumar and Bata (2007) in ther sludy on “&n evaluaton of the impscl of scopomibc efome on he growth and
productivity of Indian.small scale secior” bas concluded that economic reforme process initialed o the eariy
ninabies hos Hod o downbeatimpact on the growth and prodoectivityofsmall scalo =ector.




Course Name: - Research Methodology -IV
Coursa Code: - PD 104

Introduciion o Research, Ethics and Academic Horesly, Elhics in Writing, Academic
Integeity, Fesearch, MsconduchFobrication Unethical Preciices, Academic/Research:
FalsHicalion, Manipulation or Tempering of Data, Literalire Review and Proper Usse of E-
Rescurces, Using Design thinking Methods o Avold Plaglarism, Writing Quality Academic
Publications: Challenges 1o avold piagiarism, Scenlifc Reading, Cite and: Write, Styla
Manuals and Biblliographies Ex. APA.MLA, Chicage, IEEE,

Intraduchion 1o Reférance Mamagerien! Tools (RMT), Feafures and Functionalibes of Anb-
Plagansm Sofiware, Dotection of Plagiarsm by using Different Onling Tools, Agencies and
Qrganization  dealing  with plaglariem issdes (eg. RetractDeluze), Plagiasism Policies,
Pamilies ard Consequesnces

Introduction of Publication Efhics and ts wiolations, Concept of Authorship, Concepts of
Competing  Interesis; Simulaneous submigsion, Types of Research fraud, Concepl of
Salam) stang. Concspts of canflictol interessla

Suggested Reading:

1. Elsevier | Ethics in Research & Publication

Eiwnrk as approved hy Acaddmic Emm:[l-ﬂé}lﬂf!ﬂ! 3
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List of Domain Specific El

Department of Computer Science and Engineering
(Choose any ong)

| Course Code  Title Teaching Scheme
_PD 70101 __| Optimization Technigues 302
PD 70102 Machire Learning and Deep Learning 3-0-2
PDTO103 | Adtificial Intelligence and Research Tools 3-0-2
PD 70104 | Computer Vision and Al e 3-0-2
PD TO105 | Machine hiamu]g with Pyihon Programm ing 3-0-2
| Course Code- PD Title: Optimization Technigues LTPC
70101 302 4
| Version No, 2.0

Course Preregquisites | NIl

B . I
Objectives The oheclive ol his course 15 o provde knowledge of basic oplimization mnnap!?FEl“
tochniques, develop the abildy 1o sohve lingar and nonlinear aptimization problems; appl
Fptknua.hun methods I engineering applications, and Infroduce  intefligentl oplimizat
a echniques such as Ganaebic Algorithms and Particle Swarm Optimization
Expected Outcome rcompleting this course, stederds will be able to formulate optimization probdem
athematically, apply lingar and nonfinear oplimization echniques, solve consbrained E.I'Iﬂ
neonstrained oplimization problems, and ugse inteligent optimization methods for real-workd
- \ENgineering applications
Linil Mo, Mo, of hours
(per Unm_

Unitl | Introduction to optimization
Introduction to Classical Methods & Linear Pragramming Problems Terminckagy, Design Varlables, Gﬂnsualnls
Objective Function, Problem Formulation. Calculus method, Kuhn Tucker conditions. Method of Mullipliers.

Unit i Linear Programming Problem E
Lingar Programming Problom, Simplex mothed, Two-phasa mathod. Big-M method, duality, Integer linear Programming,
Dynamic Programming, Sensitivity analysie.

Unitil Single Variable Optimization Probloms &
H:JPI:II'HEIHI:!.-' Criterion, Bm-:ha-!mg Methads, HEu;lurl- Elimtination Mathods, Intenal Hall.-'lnl; Mathod, Fibonaco Search
IMethod, Goldsn Section Method. Gradwen! Based Methods: Newton-Raphson Method, Baection Method, Secant
Method. Cubic searchmethod ) "

Unit IV | Multivariable and Constrained Optimization Techniques 10
Mulli Variable and Constraingd Optimizalicn Technique, Oplimalily crilerla | Direct search Method, Simplex search(
mithods, Hooke-Jeave's paliern search method, Powell's conjugaie ulrm:llan methad, Gradien! Based method,
Cauchy's Sleepest descenl melhod, Mewton's method, Conjugate gradient mathod. Kuhn - Tecker conditions, Panaltyl
Function, Concepl of Lagrangian I'I‘lul-'ljphur Camplex search mathod, Random search mathod

Unit ¥ hl:itliﬂ_ent ﬂptlmlzatlnn Techniques B
|In!rml|.||:||r.l!l| o Inteligent Optimizaton, Genetc Algarithm: Types of reproduction uperalnrs crossover & mulation,
[Eimulated Anneating Algoribm, Particie Swarm Oplimizaton (PS50}, Genetic Programming (GP): Principhes of gehetic
orogramiming, ferminal sets, funclional sels. differences betwean GA & GP. random population generaion,  salving
differantial equations l.rsmq ]
Text Books 1. 5 5. Raop. Engmneernng Optimessation: Theory and Practice | Wiley, 2008,
2. H. Deb, Optimization for Enganesring design algorithms and Examiples | Prantice Hall,

2 nd mdelicn 20132,

.1 Ray. Optimum Design of Mechanical Elements . Wilay, 2007,
B Saravanan, Manufactering Optimization through Intslligent Technigues |, Taylor &
Francis Publications, 2008

| 3 0 E Goloperg, Genet algonthms i Search, Dptmrmtrun. and Maching Laaming ,
o Sddison. Wﬂﬁﬂ_;lr_l.ungrnm Ph‘nllahhg 1889,

Reference Books

==
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Maode of Evaluation  [Imernal and Extermnal

-

3 Qplrmiation rem Fundamendals Coursa

Recommendation
hy Board of Studles

an
Date of approval by | D6M0V2023 '
the Academic
Council
Course Qutcoma for PD 707101
Unit-wise Employability {(Empll
Course BL | SkillfS) Entreprensurship
Outcome Degcriptions Level | (Emt) None [Use . for
more than Onaj
CO1  Understand the fundamanizis of eptimizabon problems, 2 Emp, S
objactive  funcliors, conetraints, and classicsl
oplimizalion technigues. |
co2 Aaply lingar programming metfods such &5 Simplax, 3 Emp, 3 |
B, and Chialily lechiegues o solve oplimization
lsadihis.
CO3 Amalyze amd solve  single  wariable  optimizationd. 4 Einp, 5
blems wsing search and gradient-based methods |
CO4 Aoply mawltivariable  and  constrained opdimzadion 3 Emp, S
technsques for enginesrng problem solving.
CR5 nderstand and  mplemesl  inefligerd  oplimaation 3 Emp, 5, Emd
pehniquies  such s Genglic Algosithm, P30, ang
- nizlic. Programiming. |
Ic-:rum Code: PO 70402 | Tite: Maching Learning and Deesp Leamning LTPC
i 3024
Version No. 20
| Course Prerequisites Mil
nﬁ}EE:ii{In-s. “This course introduces fundamentad concepts of Machine Leaming and DEEE
Leaming, including supervised, wnsupervised, and minforocemeant leaming
technigues. It enables scholars o design nleligeri models wsing modem
frameworks, provides practical exposuns bo neural networks and deep leaming
archileciures, and oaplores Cumeni Al rgseanch irends and Intardisciplinary raad-
workl applicalons
Expected Qutcome After successiul completion of the coursa, the scholar will be able to:

& Understard mathematical foundations and concepis of Maching
Leaming and Deep Learning,

»  Apply suitabis machine (eacning algorithms Tor cassification,
regresson, and clusierng problems,

& [esgn and fraim raussl oehwork modals using deog lBaming
frameworks

& Araiyze moeoel performance using evaluation meincs and optimization
techniquas.
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Ui Mo, Unil Title Ho. of hours
....... ! {par Uﬂll!

Unit | | Introduction to Machine Learning o
Intreduction o Artifcial Intalligence, Maching Leaming, and Deap Leaming; Types of LErﬂrnlng Eupﬂl'u'ﬂ:.ﬂﬂ
Linsuparvised, Reinforcement Learming, Applications of ML in Healthcara, Agriculture, Financs, LT, and
_aman Systems; Dala Preprocessing. Feaiure Enginsaring, Trainil]g and Testing. Bias-ariance Tradeof

Unit i Supervised Learning Techniques I 10

| Linear Regression, Logistic Regreasion, k-Nearest Nelghbors (KNN}, Naive Bayes, Decision Trees, Random
| Forest, Supporl Vactar Maching (SVWM)}, Modal Evakuation Meirics — Accuracy, Precision, Recall, F1-scars,
| ROC Curve: Cross Validafion and Hyperparametsr Tuning

_Unll i Unsupervised and Reinforcement Learning | i)

Clustering T&chnlquea—l{-h'laan-a Hierarchical Clustering, DBSCAN, Dimenskonalily Réduction - PCA, |-
SME: Associgtion Rule I'u'Ilnmg Basics of Reinforcement Leaming — Agant, Enviranmeant, Reward, O-Learning

Unit i  Fundamentals of Deep Learning ]

Artifical Neural Nitworks (ANM |, Parception Model, Activation Functions, Loss Functions, Backpropagation,
Gradion] Descant, Dplirization Tachniues. Regularizaton Methods, Introdoecticn 1o
TansorFlowPyTarh/Feras

UnitV . Advanced Deep Learning and Research Applications | 8

Convolutional Meural Neteorke {CHN ), Recurrent Mawral Networks (RMM}, LSTM, Transier Learning,
| Autnencoders. Gensrative &1 Basics, Explainable Al (XAl Ethical Issues i Al, Resesrch Trands and Case
| Studies

Toxt Books 1. Pattern Recognition and Machine Learning, Christopher M. Bishop,
Faftem Recogniion and Machine Legming, Springer, 2006,

2. Hands-0On Maching Leaming with Scikit-Leam, Keras, and TensorFlow,
Aurélien Geron, Hands-COn Maching Learming with Scikit-Leam, Keras,
armd TensorFlow, Concepls. Too's, and Techniqueas io Buid Intelligent
Systems, 3rd Edion, O'Reilly Media, 2022,

3. Dewp Learming, lan Goodfeflow, Yoshua Bengio, and Aaron Courville,

| ) Doep Learnung, MIT Prass, 2078

Reference Books | 1. Machine Lmln-g. Tam M I".I'Ill:chr.'lll Macthing Ls'-ﬂrn.l.ng McGraw-Hill

Education, 1297
2. Deep Learning with Python, Frangos Chollet, Deep Learming with
Pythan, 2nd Edition, Manning Publications. 2021.
llm:le of Evaluahlnrl

Recommendation Eay
Board of Studies on

Date of approval by the | 0B/ 102023
Academic Council

Enura-a Cnde-—PD Tﬂ‘!ﬂ! Title: Artificial Intelligence and Research Tools LTPC
‘inza
Vorsion Ma. 20
Course Prerequisites il
__________ B e |
Objectives This course introducas the fundamental concepts and applications of Arificial
Inteltigence while familianzing soholars with madasn Al lools and resagnch

= | melhndodogies. It develops skills imiterature veview, academic wriing, and
'E”"ﬁ': pubsishing, provides hands-on exposure 1o Al-based research tools,

Sylhatnis fo I.-" _ g1 ru'.rr-:l by Academic Councll DA/ 12023 Pige 9
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%
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| and enables scholars fo conduct ethical, rirpru:i_uﬁltr@ and Impaciiul reseanch
in inferdistiplinary domains.

studias
*  Frepare qualily research papers, reports, and thesis documents using
| ) modarn resaarch lools. =
Linit Mo Unit Tiike Mo. of hours
— ipar L.rnrlr:l_
I.Jnlt I Introduction to Artificial Intelligence

Expected Outcoma * Understand core concepts and techniques of Artificial Inetligence.
®  LUse Al logls for research, dala analysis, academic wriling, and
preseniationg

Conduct sysiematic literalure reviews and Wonidy research gaps,
Apply mesearch methodologies and sfafistical techniques in scentife

Introduciion to Al, Histary and Evalulion of Al Types of Al Intelligent Agents. Search Technigues, Enl:miadge
Representation, Apalications of Al in Heallhcare, Education, Agriculture, Indusiry, Robotics, and Smart
Systems; Overview of Maching Leaming, Deep Leaming, Natural Language Processing, Computer Vision,

| and Generative Al Ethical Al and Responsibla Al
Uit 11 " Machine Learning and Deep Learning Fundamentals | 8

Introducticn to Machire Loarmmg, Types of Leaming — Supefvised, Unsuparvised. and Renforcement
LEearning Hﬂgrp‘b‘rlﬂ” and I-:Iassmr;almn Ceorvcmpls, Neural Mebaorks, Percapfn:n Model, Activation FLI:F!:1IL‘H'IH.
Unit lII | Em‘rﬂ-mtlw Al am:l Al HEEEII'I:h Tools 10
Introduction to Generatve Al and Large Language Models (LLMs); Prompt Engineenng Technigues; Al Tools
for Research and Froductivity - ChatGPT, Geminl, Grammady, QuillBol Elicll, Consensus, Connecied
Fapers. Scile; Al-assisted Literatura Review, Cilation and Reference Managemant using Mandelay and
Lotarty,

‘Research Ethics in Al, Bias in Al Systams, Privacy and Securdy |ssuas, Intellectual Proparty ng_ht;[FF'F_!:l

Text Books 1. Artificeal Inteligence: A Modem Agpreach, Stuarl Russell and Pater

Umit v &l Applications and Intelligent Systems | 10

Al Applcatons m Smarl Manulaciunng, Healthcare, Finance, Cybersecurity, Agriculture, Education, and laT;
Recommsnder S';rsiws. Ghmb-e::rs Aurlonamous S';.-r;lm Al in Dale Analytics and Decision Making; Cloud

Unit V Al Ethics, Hasnamh Trends, and Scientific | i
Communication |

1

Flagiarsm and Al-gererated Content: Al in Scienbific. Pubiishing and Research Aulomation: Emearging Trends
~ dgentic A1 Muttmodal &l Al for Science, Federated Leaming, Digital Twins, and Heman-Al Coltaboration;
Scienidic Writing using Guereal and LaTeX,

Marvig, Armicial Intedigence: A Modern Approach, 4in Edillon, Peaarson
Education, 2021,

2. Deep Leaming.lan Goodfellow, Yoshua Bengio, and Aaron Courville,
Opep Laearming, MIT Press, 2016

o. Rassarch Methodology, C. B Kothari and Gauraw Garg, Reseamh
Wethodology: Meltrads and Technigess, 4ih Edition, New Age

) o Iriternational Publishers, 2018, R

Reference Books 1. The Cratt of Research, Wayne C. Booth, Gregory G. Colomb, Joseph
M. Willizmes, Joseph Bizup, and Williazm T. FileGarald, The Crall of
Reagarch, 4th Edition, Univarsdy of Chicago Press, 2016,

2. Practical Statistics for Data Scienlists, Peter Bruce, Androw Bruce, and
Pater G-a-da-:k Practical Statistics for ﬂa-a‘a Sci-emiara 5[?+ Egsantial

Mode of E-.rimatk:n




Course Code- PD 70104 Title: Computer Vision and Al LTFC
3024
Version No, 2.0
Course Prerequisites %ll
Objectives | = Tounderstand the fundamenials of Computer Yision, Artificial intalligence

and oagital image procsssang.
| » Tostudy image entancement, sagmantation, feature extraction and object
recognilan echniguess
= Todevalop the ability to apply Al and deap learning methads in real-warid
vigion apphcatons

md recognition tasks.

Liz= Al and maching [garning methnds farobject detection and classificaton

Expected Outcome EI Apply image processing and Compuber Vision lechnigues for mage analysis
k Develop besic Compater Vision applications for real-warld problem solving.

—

Linit Mo Unit Title No. of hours

- {por Unit]

Unit | Fund:minlal: niﬂnmputnr Vision and B
] Image Processing

ntroduction ko Cu::'rripul.af Wisan ard Al Digdal image representation ard imags formation  mage enhancement
techniques Point processing and pece-wise lingar rensformations  Hestogram equakization amd histegram
specificalion Bi plane 5.I||::|ng and image smoothing . Applicalrons of Computer Vieson in Al systems

Unit i | Image Restoration and Edge Detection 10

1.l1'lagE”-jE§i';IHE-1iD;1 and restoration models Noise models: Gaussian, Rayieigh, Poisson and Sall & Poppor
noise .Spatial comain filtering Mean, gaomaetric and harmonic filters_ Inverse and Wianer fillering ,Edge
detection technigues Roberds, Prawill and Sobel aperators Laplacian and LoG operalorg

I.I'n!l 1T} Image Segmentation and Feature B
L Extraction

Images 5u?'nlunl,amn ‘mathods | Thresholding Global, Local and Adapmre JRegion growing, split and merga
bochnigues
Eluslnrmg misthics . K-Means and Fuzey C-Means  Contour and graph-based segmentalion Featurs airaction
ahrigues
pelial and transform-based features | Texture features: GLCM and Gabor Tilters Shap-s, colgs and statisticel
aatures

Unit IV ‘Object Representation and Description ' 10

I_"'.Iul.lrl-:‘.l-tll',l representation lechnigees ;Chain codes, uﬂlmun approximabtion and signateres  Skeleton

! spresentalion

Boundary ard region descrglion | Shape numbers and Fourer descnpiors Texture and moment-based
sonplors

ggion representabon methods Ouad ree, run lengih encoding and projections

Unit v ~|Object Recognition and Al Applications . 10

F‘EI.‘-IEm recognition and pallsmn cassifkeation Decision thedretic and structural HF'FI‘I'DEE“H'E- far recognition
Intraduction to machine leaming in Gompuber Vision Akbased object detection and recognition systems
JApplications: Face recogniion, medical imaging, sautongmaus syatems and survedlance
Taxt Books || Computer Vision: Algoriifms and Appications — Richard Szedck
Publisher Springer
. Computer Vision and Image Processing — Adrian Low
ublisher: MoGraw-Hill Education

¢-utnpuhf Vision: Fﬁnr.lphn Algorithms, Applications, Learning — E. R,

ash giﬁrr.-'.rud by Academic Council LA T ed ek [ Page 11
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Recommendation ]

by Board of
Sludigson
Date of approval by the | O&10/2023
Academic Council -
| Couwrse Code!PD 70105 Tithe: Machine learming with Python Programming |ILTRL
13024
| Wersion N, 2.0
| Course Prerequlsites Baslc Mathematles and Programiming Knowledge
‘ Objactives This course inlroduces the fundamental concepls of Machine Learning using
Pyihon programming, I enables seholars to undersiand data preprodessing,
supervised and unsupesvised leaming lechnigques, and model avalusbon
| methods. The cowrse alao provides prachical expoaure o Pylhan-based
maching learning libraries and explores real-warkd A apphications and
[ ragearch trends.;
Expectsd Guicams Afler completion of the course, scholars will be able 1o,
Understand the basse concents and workflow of Machine Learmimg.
Apply Python livranes for data preprocessing, visuaization, amwd
mnodel developmeant
o |Implement supervised and unsupervisad leaming algorithmes using
Pryibwan
# Ewvaluate and oplimize machine iearning modeds for real-world
applcatons
=  Explore advanced frends and applications of Machine Learning in
| interdisciplinary domains,
Unit Mo, Unit Title No. of hours
| {per Unit)
Unit | Intreduction to Machine Learning and Python 10

| introduction to Ardficial intelligence, Machine LEE.I'nII'Ig. and Data Science: Types of Machine Lean'ung -
Swpervised, Unsuparised, and Reinforcement Leamning, Introduction to Python far ML Python Libraries —
MumPy, Pandas. Matplotib, Ssabormn, Scikit-leam; Data Collection, Cata Cleaning, ard Data Preprocessing
Technigue B N —
| Uit Il Bl Supuervlged an‘nlng Tiu:h niquun ] 10

Ftlzg"ussm-n and Classification Concepts, Linear Regrassion, L-:gnstu: Hugrcﬂlm. k=Merest Nesghbxors
| (KNM), Decision Trees, Random Fores!, Naive Bayes, Support Vector Machine {SYM); Tralning and Testing
| Datasels; Parformance Metrics - Accuracy, Precson, Recall, F1-Score. Confusion Matrix

Umil I | Unsupervised Learning Technigues | 0

| Intraduction to Glustering and Dimensionalily Reduction; K-Means Glustering, Hierarchical Clustering,
DBSCAM, Principal Component Analysis (PCAY, Association Rule Mingng, Data Visualization and Pattern
Analysis using Pyihon Libraries.

Uit I a Python Libraries and Machine Learning 8
Implementation

| introduction to Scikit-leam LIhr:lr'g.r Data HEIndImg using Pandas and MumPy, Data Visualization using
Matplodlio and Seaborm; Buildig Machine Legrning Models using Python, Model Traning, Testing, and
| Evaluation. Cross ‘l.-'.:ﬂll:la wn and Hypefparameler Tuning. Pipetng Creataon using Scikit-learn.

. re E-"i'd :mnm: Python-Based Deep Learning Applications | []

===s
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| introduction to TensorFlow and Keras, Meural Networks wsing Python, Deep Learning Model Development.
Image Classification and Text Analysia Basics; Machinge Learning Model Deployment Basles: Case Studies
and Real-Wond Applbcalons using Pyihon

| Text Books

Reference Books

1

Hands-0n Machine Leaming with Scikit-Leamn, Keras; and TensarFlow, |
Alrilien Géroh, Hands-On Machine Leaming with Scifof-Leamn, Keras,
ared TevasorBlow, Concepis, Tools, and Techniques o Swid infefigent
Sywiems, 3rd Editicn, ORellly Media, 2022,

Pyiron Mashine Leaming, Sebastan Raschka and YVahid Mirjalii,
Fythan Machine Leaming: Maching Leaming and Deep Learming with
Fythan, Sciéof-learn, amd TensarFiow, 3rd Sdition, Packt Publshing,
2014,

Intreduction to Machine Learning with Python, Andreas C. Milier and
Sarah Guido, Infroduction fo Maching Leaming with Pplhon: A Guide
for Date Sotentists, O Rellly Media, 2016

Pattern Recogniion and Machine Learming, Christopher M. Bishop,
Ferttiertt Recogrilion and Machine Learung, Springar. 2006,
Maschine Learning, Tom M. Milchell, Maching Leamning, MoGraw-Hill
Educalicn, 1837,

Ceep Learming with Python, Frangois Chollet, Deep Leaming wih
Pythan, Znd Edifion, Manning Publications, 2021,

‘Mode of Evaluation

| - il
Recommendation by Board
of Studies on

Date of approval by the 061 072023
Academic Council

Depantment of Mechanical Engineering

{Choose any ona) . -
| Course Code | Thle . = Teaching Scheme
| PO T0d Advanced Computaticnal Methods in Mechanical 3=0-2
Engineering o
PD To202 3-0-2
\, Advanced Manufasiudng Technologies
PO 70203 | Renewable Energy Systems and Sustainability 3=0-2

Course Code- PD Y0201 —Advanced Computational Methods in Mechanical Englneering

[C ' T P [ | Verslon No.
|3 Fl

Courge Frerequisibes: Engineenng Mathemabcs, Numencal Methods

Ciectves To provide edvaneed knowledge of computatong! techrmues, nuemencal analysis, finge

glemeani matnods,

Compaiational

fluid dynamics and optimizatlon ool usad in mechancal enginesring research and

g, Mo. of | Contents
i slurnerival-Methods 10 Errors and approximations, numerical soiution of finear
and hig atical and nonlinear equations, infarpotation and cenie fittiog,
' | numerical differentiation and integration, mathamatical




modaking of mechanical systems.

Taylor sanes expansion, Mewlon-Raphson method,

Lagrenge interpotation, trapexoidal and Simpson’s rule,
| enginearning model formulstion

Uit i Finise Element 0 | Intreductson o FEM, element lypes and shape
#ethods {FEM) functicns, one-dimensional and two-dimensiona finite
element analyss, sinuchural and hermal applications.
| Mesh genaration, aiiffnesa mairix formulation,
boundary condiions, thermal siress analysie,
. S | convergence analysis
Unit Il Computational Flaid 10 Gowverning aquatiors of fluid flow, discretization
Dynamees (CFD) methads, finds woleme method, turbulence models and
boundary conddions,
MNavier-Slokes aquations, SIMPLE algorithm, meshing
fechmgues, urbulemse modelng, CFD preprocessing
R L and Fh:.'ﬁlp‘l"ﬂvl.‘:ﬁﬂ-lng
Unit Iv Crptimizaton and B Engireanng optimization methods, lingar and nonknear
Simulation optirization . simatation kchniguees and #Monte Cado
Techragues methods,
Ganelis algorithms, response surface methodalogy,
design opfimization, system simulation, probabilistc
| | analysis.
Unit ¥ Advanced & Mulliphysacs ssmulations, A1 and machine earming in
Compulational computational mechanics, high-pedormance computing
Applications | applications,
Digilal twing, coupled field analysis, nours nelworks,
| imdustrial case sludies, parallel computing.
Course Code- PD 7202 ~Advanced Manufacturing Technologies
[ L T P 1€ | Wersion No.
(3 ] ] ._l.‘.'— | 2.0

Course Prerequasiles: Manulacturing Processes, Production Enginseaning

xeclives; To provide understanding of advanced manufaciuring systems, smard manufacturing
technologios, sutomation, additive manufaciuring, and sustainable manufacturing practices used in modern

inchusirgs
| Unit Na. | Unit Title No. of Hours | Cantents 2
Uniti Modern 8 Evolution of manufachuring systems, Cik, FMS, lean
Manufacturing manufacturing principles, smart manufachuring
Swslams CconcEpls.
| | Agile mamufacturing, Just-In-Tima aysiems;
I autamation hierarchy, manufacturing sntegration,
. | - produestlicn planming. B Tl
| Unithl Adddive T Fundamentals of additive manufacturing, 30 printing
Manufactunmg and {echnologies, repid protolyping technigues,
Rapid Protatyping Stereclithography, fused deposition modeling,
saleclive lager sinlaring, design for &AM, industrial
S || e —— | Epplaticns.
| Lhrdn 1IN Advanced Machining | 10 | MWon-tradilienal machining methods ncleding EDM,
| Frocesses ECM, laser beam machming and water |21
machining,
| Ultrasanic machining, micromachining,
nancmachinimg, process parametess, surace
| inbegrity.
g Indusirial robotics, aufomalson systems. sensors and

IoT in manulaciuring.
Cyber-physical systems, Al in manufachering  smiarl

—
dpproved by Academic Coungll 067 10,2023
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_égﬁ;:l_'s._digl'ral manufaciuring,. robotic propess '
andloeralion

Unit v

Susiainabie and L]
Emerging

Manulaciuring
Teahnologaes

Zreen manufacturing, sustainabhe manufaciunng |
systems, energy-affickent manufaciuring. Recyoling
technodogies, nano-manufacturing, bio-

manulfachuring. carbon-neutral manufaciuring, future

| trends.

Course Code- PD TO203— Renswable Energy Systerns and Sustainabiiity

L

T

P

iC Verslon Mo,

3

0

z

Ta 2.0

Course Prareguisites: Thermeodynamics, Heat Transfer

Chjectives To provide underslanding of renewable energy lechinologies. sustainable energy systems,
enargy management, and environmanial impecls assodialed wilh anergy genaration and utilization,

Unit Ne.

Unit Title

Mo, of
Hourg

Contants

| Unit |

Fumdamentals of
Renswable Energy

2]

= e e

Energy resources and susiainability, global
Energy sCenario. environmental impacts and
ENErgy conversion principles,

Conventional vs remewable ey, chmale
change, energy policies, sustainable
develogment goaks

Unit Il

Salar and Wind Enesgy
Systems

10

Sclar thermal systems, photovoliac systems,
wind &nnmrfun-:lammtals anc wirsd furbing
technologses,

Sotar collectons, MPPT techrgues, wind farm
analysts, lurbine efficiency, hyiwld Systems:

Bioenaergy urui_ﬂ-}.-t.arid
Renswable Systems

10

Biomass enengy conversion, bogas and
biofuels, geothermal and ocean enargy
ByElnms

Armaroblc digestion, biodesel produciion, fidal
energy, hvbrid renawabla integration, waste-io-
BIrgy Syshisms,

- Unit IV

Energ;; Storage and
Energy Managamarn

Emergy slorage {echnologies; battersss and feel
calls, smarl grids and anergy auditing,
Hydrogen stomga, Hhium-on baliories,
demand-siie management, enengy
consenvalion echnigues.

Unit ¥

Suslaakility ang
Ererging Technologies

Susiainable development principles, life cvole

assessment, carbon fooipdn! analyses

Aland laT in ensrgy systems, green bulldings,
| smar cifies, fulure sustainable technalogas,

Depantment of Electronics and Communication Engineering
(Choosa any onal

Course Code Title Teaching Scheme
PD 70301 Solid Slate Device Modeling & Nanoslactronics and 3-0-2
| CMOS VLS
= —Qrganic Electronics: Materials and Devices 4-0-2
PD TO303 regduction to Quantum Engeneering ! Spin-Based 3-0-2




[ Course Cade- PO 70301 | Titke:Solid State Device Modeling, Nanoelectronics and CMOS LT PG

VLSl

N 024
Version Mo, 2.0
'Course Prerequisites | Foundalions of Semiconductor Devices, Digital VLS Circuits
- Objectives To pravide seamless, ngorows path from the mathematical modeling of sofid-gta

denviee physics o nandscale mulli-gate CMOCE circuit mtegration. This course balan
fundamental semi-classical and guanium iransport eguations with structura! scaling
archileciures (FInFETS, Nanoshosts), adwanced interconnect design, and emerging
| _pon-volalile mumones for hardware accelerators.

Course Dulcame | ipon successiul completion of the course, sfudents will be able 1o

= Develop ransport equalions and compadct parameiers for advanced
Subimerod ranssiod modeling

# Assess shorl-channel degradation (DIBL, subthresholkd swang ) in-sulb-10nm
tgic gales

= Optimize 30 multi-gale archieciures (FinFETS, Manoshests) based on
electrostatic and parasilic rade-offs,

=  Miligate nancscale reliahbility faileres {NBTH HCI) and fabncaton process
watialions (ROF, LER},

= Evaluate post-Sillcon channels (20 materials, CNTs) and allemative low-
rezistance interconnects [(Go, Rul,

» Design memmstive crossbar memarnies oplimized for analog CMOS compule-
in-memory pipelines.

Unit No. Unit Title No. of
hours {por
I | Unit)
| Unit | [ Carrier Transporn & Drift-Diffusion 10

Te———t

T TR LR Rt 1! —
L-'Imﬁuhls af Bedizrmann Tramspon Eguation (BTE] Def-Cilfusion equaticns, numencal boundany conditicns for
Faigron-pantinuily selvars, indrodynamic hot-cames iranspor madets.

Unit I} | Compact Modeling & Nancscale CMOS Scaling 10
Surface-pofeniial vs. charge-based modeling paradigms, compacl modeling mechamics (BSIM architectura),
shoerl-channel effects (SCEs), DIBL. and subthreshold swing imits inaub-10nm CWMOS,

[ . e —— |
Lt 1. Multi-Gate THMOS VLS Architectures | Ll

¥ lecirostalics ang structural myoul of FnFETs, Gate-All-Amyund (GAA] Nanowires, and Nancsheets; quantum

cordingment effects on threshald voliage (5[ bounce): 30 parasitic capacitance extracton

Unit IV | Advanced CMOS Malerials & Reliabifity | B
High-SkEMetal Gato {HKMG) anginserng: CMOS VLS selisbility modes: NBTI, WO, and TODB, procoess
pearability modeling (Random Dopant Fluctuations, Line-Edgs Reughness)

| Unit ¥ i | Post-Silicon CMOS & Emerging Paradigms [ &
WHernala channels (SiGe, 0 malenals ke 3MoS 28) scaling limits of Gnnper s Cobalt interconnects; |
t:}mllmlt A0 1T imagration, memriglive crossbars for enalpg CWMOS compute-in-mamony.

Text Books I. ¥ TFaur and T. H. Ming. Fundamantatls of Modern VLS| Devices, Cambridge

Linivarsidy Prss (The gold standard for nanoscake CMOS slecirostatics),

S M Sze and K, M Kwek, Physice of Semiconductor Devices, Wiley-

Interscience. [ The ullimalte device physics blueprinl),

Arpra, MOSFET Models for VLSE Circudl Stmulallon: Theory and Praclics,

Springer. (Essential for compact modeling and BSIM formulations).

Mark Lundstrom, Fundamentaks of Carrer Transport, Cambridoe Univarsily
ress, {Excellent for the Bollzmann Transport Equalion}

- -E‘uEnyu Datta, Cuantum Tmn-s_pm‘t Alam Lo Trunmsbur, Gamhﬁ_ﬂge L.!nnu:rsllg

I-4

Tad

-ﬂrf‘,

-LHJ. Cooursewr

X-




 Press {The delinilwve guide for MEGF and balistic tanspart)
3% B Chauhan, D, D. Lu, 5 Venugopalan, and C. Hu, FFET Modaling for IC
Simulation: Theory to Practice, Academic Pross.

| E-Resounces NPTEL Advenced VLS| Design / Manoelectranica: Devices and
[ Materials (1T Bombay T Madras),
|

|
nanoHUB org: Online simulaton lools for self-consistant Schrddinger-
Foigsan and MEGF layouts

IEEE ¥plore: IEEE Transactions on Electron Devices (T-ED) and IEEE

Eiectron Devics Letiers (EDL).

: Hi@i_ﬁ@lhi—lﬂﬂn_"_ Intemnal and External Examinations
Recommendation by

g Board of Studies on

Date of approval by 6 1012023
the Academic Council

PD TO302 Title:Organic Electronics: Materials and Devices LTP
C3 024
Version No. 20
_':l_.’:_'niji":e'ﬁnréquliftea Zolid S1ate Physics, Introduchon 1o Materal Science
| Dbjectives o deliver a comprehensive understanding of melecular orbital physics, disordered

FEII'HPD” mechanics, and siruciural device architectures required 1o enginger high-
Fl‘l'u::ranc_].l Nexible, wearable, and bio-compalibie oploeleciinnic nodes,

Course Dutcame Lpen successiul completion of the course, students will be able fo
s Formukale mathematical statements for non-band carrier iranspod
mahanisms [(WVRH, SCLC) in malecular sysbam:s.
«  Analze excliond spin statistics o enginesr high-efiiciency luminescence
canfigurations in hin-film structures.
«  Optimize archilectural paramsaters to overcoms injeclion and colkection iosses
at rganic donos-acceplor junctions.
ﬁ + |zclale parasitic contact resistance and inberfacias (raps from raw grgan:
fransislor measurement medrics.
= [Desgn strucheal layouis and ink formulabons for pirtad, flexible sensors
| under mechanscal oad constrainls

Unit No. Unit Title Mo.of
hours [per
o | . e ke Unit}
Unit | Quantum Chemlstry, Orbltals & Exciton Physics | 10

Malaculas orbital theory, 5025 and Ssp”35 hybwidization, $\piS-conjugalion and delocalized states, HOMO-
LUMD lewels, optical ws. trensporl bandgaps; Frenkal vs Wannies-Moll excions, singlat and triplel =pin
slafisiaes . pxcitaon binding ooargiss, diffusean dyiamess, and radialive/non-rilialive decay paihways

Unit Il i Disordered Charge Transport Models | 10
Breakdown of conventional band ransport, Anderson locafization, polaron formation, and sedif-trapping,
Variable-Range Hopping (VEH) models: (Mol and Miler-Abrahams Formalisme), Space-Charge-Limited

Conduciion I:E'I:LG;I LFI'II:|E'-I' Irap-free and exponential trep slates; Poale-Frankel fleld-dependand mobdity and

| g
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LED gparation physics, champe ingection barmmers, hetercjunctian npfimizali:rn.llr'ilh-rilial_vé prtamal quanium
iciancy (SMJE/ECQES), and triplet harvestng mechansm (Phosphorescence, Thermally Activated Defayed
lunrescence [TADF]): Bulk Heterojuncion [EHJ} organic solar cells, donor-acceplor interfacos, geminate vs
-geminate munmlmatmn and fill-factor |SFFE) optimization

Unit IV Organic Transistors [OFETs] & Interface B
Qham:ta-rmulinn

Bt e B e b

FET structural jopologies (topdbotiom gatedcontacts), accumwiation laver elechrostalics, and chasge-njecton
inetics, parameter extraction protocols (feld-effect mobi@ty, threshold shifls, bias-stress instabiity),  contact
sestance modeling via Tranamission Ling Method [TLM); morphology profiling using Grazing-incidence Wide-
la ¥-ray Scattering {GONAXS) and AFM. )

Unit ¥ | Flex-Machanical Hardware, Printing & Bio-ntarfaces | &

laxibis palyrreric subatrates (PET, PEN, F'I:I-1"g,l1r1'lbd-El_E1.E51.|'_'ﬂ'l-Br5'| meckanical stran engineenng, nouiral-axis
ositioning. and Duckling/wninkling mechanics; prniing paradigms {inkzet, gravure, roli-to-roll micro-patterning);
hemically ransient/bicdegradable eleciionics, and biocompatible intelfaces lor @ectraphysiological issues/neural
H;nal 1r=|l:k|ng

Text Books |. Waoligang Brifting and CThihava Adachi, Physics of Organic Samiconductorns,
Wilgyw-WOH . (Comprehensive covarage of Iransport and exciton physics),
Franky So, Qrganic Electranics; Matorials, Processing, Devices and
Applicalions, CRC Press, (Exoelent for manufaciuring and struciural
Ipaleaies)

¥ Znenan Bao and Jiewel Jie, Organic Fleld-Effect Transisiors, CRC Press. (The
| penchmark book for OFET paraméters and Inlerases),

| Reference Books |, Heinz Bassler and Anna Kohler, Elecironic Processes in Organic

Spmiconductors: An introduction, Wiley-VWCH. {Deep mathematical focus an

Gaussian Disorder Models).

Wiliam F. Salaneck, Conjugaled Polymer and Molecular Inledaces, CRO

Press,

3. Selected Review Literature: High-impact tutoral papers from Nature Matefiaks
and Advanced Malerials on flexibie sirain enginesring.

E-Resources MPTEL / SWAYAM: Spetialized modules on Plastic Electronics or

Advanced Materials Chomistry,

el

Jod

MIT OpsnCoursssWare: Molecubar structures and polymer enginesring
BEUENCEE.

I[EEE XKplore { Wiley Online Library: IEEE Journal of the Bleciron Devices
! Soclety and Advanced Ele-:;1n::nll;: Ma‘lerlajs

Mode of Evaluation Inl:-lzrnal and Exiernal E:amlnaﬁ:ns
Recommendation by
Board of Studies an .
Date of approval by DBM10/2023
the Acsdemic Council |
PO TO303 Title:introduction to Quantum Engineering® Spin-Based LTP
Compuling Cioza
Version NoZ ?:%L_ SR
Course Bfegiquisites. | Advanced Linear Algebra, Foundalions of Solid Siate Physics




Dbjw:lF:lir::: '?E}'ﬁiﬁ'lﬁﬁ_ﬁﬁa_gﬁ?ﬁa quanturm computation meachanics wilh expanmeantal
sofid-state device  platforms, providing the toodsel b0 build cryogenic quantum
Fiardwrg, nos-eolalig memnories. and spin-based neurcrmorphic amays

Course Qutcome Upon successiul completion of the course; students will be able to:
= Mathematicalize qubst stales, coherant manipulations, and decohsrence
timelmes wsing densiy mailricas,

= Evaliale the hardware rade-offs belwesn supsrconduching ransmon
phatlorms and semiconducion quantum dols

» Caloulate spin pokarizaton indices and tunnaling magnetoresistance
paramelsrs aoross layered hetermatruciures,

»  Simulate the Landay-Litshilz-Gilbert (LLG) eguation (o resoive current-driven
magnelization swilching speeds,

e [Design spa-torgue memory sineciures and skyrmion-basad logic paths for Dio-
Inspirad naurcmorphes accelenaton.

Unit Ne. ~ Unit Title No. of
hours (per

oo N R S Oy S PR Unit)

Umit | Quantum Information Foundations & Qubit Dynamics a4

Hilbert spaces, Dirac notation, dersdy malnix represaniation of pure and mized states; Qubit concepl, stata
supeposition mappng on the Bloch Sghere; mulb-qubil systems, fensor products, guanium entanglement, Bell
alabis, and Wo-Clonimg Theorem, open guantum syslems, decoherence palivways, and phass relaclion
dutimes (5T 1% thermal and $7_25 dephasing himes),

Lufm it it Solid-State Cryogenic Qubit Platiorms N

cenphson unetion g junction plectrostalics. Gooper pair box. phasedfluxicharge qubit vanations, and modem Trarsman |
archileciune designs, semconducion quantum dols, electrostatic gate confinement, Coulomb blockade regimes,
single-sleciron lunnehing control, and Paull spin blockade initializationieadout cryo-CMOS Inerface electronics
and iharmal sa:r.tlllng lirmits. ) -
Upitm ] Spin Transport, GMR & Coherent Tunneling [ B
Quantum mechanics of magnetism, spin angular momentum, exchange Interachions, and Hesenberg
Hamitomian; ralalivistic Spin-Orbit Coupling (S00), spin-polarized curent injection, spin difusion length, and
spen-rafaxstion mechanics; Gient Magneloresistance [GMR) and Turmmeling  Magnetoresstancs (TMR) 0
Magnetic Tunnel Junctions [MTJE:I Julbere's model and coharent unneting through SMGOS barriers.

Unit IV ~ LLG Dynamics, 5TT & SOT MRAM B

Engineering

Magnetization trajectory modeling via the Landau-Litshiz-Gilbent (LLG) equation with Slonczewskl spin-torgus
s, Spin-Transfer Torque (STT| mechancs, critical swtching current dersily equations, and harmal atabilty
laciors {S\0ela%); Spin-Orbil Torguse (S0T) wia the Spin Hall EMect {SHE] and Rashba effect; design of multi-
terminal nor-volatile MEAM cache archileciures. -

CUnit v Spin Logic, Magnetic Textures & Neuromorphic Networks | ]
Spin-wava propagalion, spin-wave interlerence logic gaies, and Al E‘.q:lln Logio MSL] Tframeworks; ohyaics and
wloctrical manipulatan Of lopoksgical magnelic configurations:. Magnetic Domain Walls and  Skyrmions;
pinningidepinning modets, and utilizing skyrmion'domain-wall displscement o implement arbficial hardease
eyrapses and stochastic computing nodes.

Text Books 1. Michsel A& Mielsen and lsaas L Chgang, Guantum Compuatation and Quantum
Information, Cambndge Undversity Preza. [The absolute foundation for qubit
mathermatics ),
Supriyo Bandyopadhyay and Mare Cahay, Infroduction 1o Spintrondcs, CRC
Fress. (Suporh for spen irnspor] and GMETME dynamics).
3. Ewvgany ¥. Tsymbal and Igor Zutit, Handbook of Spintronica, Springer.
| __(Comprehansive roview of hardware-level MRAM and texdures)..

Reference Books |. Thomas 0. Lacd et &l Quanium Computing Hardware, Nature Review Papar
Saguence | Texbook compdations.
5 Maskawa, Goncepts in Sain Electronics, Osford University Press, [Advanced
: coverage of the LLG equation and 3pin Hall Effects).

“3, Thomas Mikolajick, Ferroslecincs Tor Mhtmalnt:qun‘nlcs. Wiley, [Cruclal for
! underslanding FeFET guanlum behaviors),

B

(]




. E-Resources SWAYAM / NPTEL, Quantum Inlormiatian and Computing (1T
Madras/IT Kanpur) | Spintronics leciunes,

18 Cruanium Leaming ! Qiskit Ecosystem: Dwect clowd access to
physical superconducting guibit configurations and documentation,

[EEE Magnelics Sociely: IEEE Transactions on Magnetics and IEEE
I Magnetics Lelters.
Mode HEﬂmﬂﬁh ] Interrnal r.-m:i E::I,amal E:l;EmII'hEI.HDI'IS
Recommendation by o
Board of Studies on
Date of approval by 06102023
the Academic Council

Department of Business and Management

{Choose any one)
Course Code | Title | Teaching Schems
_P'p_'."ﬂlﬂ‘f I'n.l'lElnagEﬂwn' Philosophy and Practces | A0 ]
FD TO402 | Confemporary |sswes in Fmanr_'e 3 r 4-0-0 !
PEIg ?pgi[_l_:'- E‘;um::mﬂnmry IEgns an hhrhﬂtmg Manasgement 4--0 |
| PD 70404 | Contemporary Issues in Human Resource Managemenl | 4-0.0 j
i Course Code: PO 704404 Title: Management Philosophy and Practices L TPGC
4 0 04
Version No. 2.0
Course Prerequisites Mil
Objectives Thiz course B designed 1w famikarize the ressarch scholars wilh the

philesophical foundations and contemporary practices of management. The |

course provides an in-depth undersianding of the evoldlion of management |

thougil, major management theones, and emerging perspectives  in |

management. It aima 1o develop critical thinking and analytical skills for

undesstanding  managensl msues |In diverse organizational contexts. The |

course also focuses on mnovation, knowledge managemant, elhics. corporata

social responsibility, and global management praciices io equip students with a

comprahensive parspective on modem managamernt,

Expected Quicome 2. To develop an advanced understanding of Ihe evoldion of
managamsnt thowght and major management theones,

3. To analyze the influsnce of culture, ethics, values, and corporaie social
responsibilty on managenal practices,

4, To e=zamine contemporary mansgemsant approaches, innowvation,
change management, and knowledge management in organizations,

5, Toevaluate siralegic managemont frameworks asd the contribulions of
leading management ihinkers io organizationa efecliveness - and
cornpelifivarness

Linit Mo. Unit Title Mo, of hours
e S {per Unit)
Wnit | Evolution of Management Thought and Classical ]
—d Theories e
[ Early Wriling 4% pmge gl Classical theores: Scientiic Management, Administralive managemen,

Bureaucratig? My ¥y Ngo - Classical Theories: Behaviearai Approach, Management Science




CUnitn National Culture and Comparative Management 8
Practices

“National Cubiures and Managemen| Praclices - GComparative Analysis of Chinase, American, Japanese and
Indian Managemeni

CUeitimn | Business Environment, Ethics and Carporate Social B

| Responsibility

| Mamagemant of Business Environment, Conporate Social Responsibility, Ethics and ‘I.I‘EHIJEE System In Indian
 Busingss. kit
TUnit IV Innovation, Change and Knowledge Management | 10

'MED and TGM. Grealivily and Innovation in Management, Change Management, Crganizational
| Transformation, Technology Mansgement, Knowledge management and Leaming Drganizatiens.

| Unit V ] ‘Contemporary Management Perspectives and Strategic B
Framawaorks

| Comemporary Management Viewpoints, Macknisey Ts Framewark , 21t Century Approaches to
| Management - Theory £ Approach, Micheal Potler's Indusiry and Competitive Analysis. Contribution of LK
| Prabalad, Hama!, Peter Ducker, Henty Minlzberg and Haraard Simen,

@. | Text Books 4. [ RN Sigh, " Management Thought and Thinkers”, Sultan Chand &
5 Song, New-Dalhl,
5. Z Dr. Prabhuduita Shatma ” management Thought & Thinkers®,
Vishwabharti, Publicalion, NewDeihl

Riference Books 3 Edward De Bono, “Lateral Thinking for Managemeant McGeaw- hill,
Boak Company, UK

Hl_:l-l.'.IE- n‘lEv_nlgz_l_lln-n
Chrte of approval by the
| Academic Council
Course Code : PD 704032 | Title: Contemporary Issues in Finance L TPC
4 D04
Warsion Mo. |
Course Prorequisites il
Objectives | Thia course is to famikanze he students with the advanced knowledge in-
ﬁ thegiscipline of financal management, The course has been designed to

provide the reseamchsludents with knowledpe of emerging |ssues and

Lrerds in financial markets and new innovations in the financial sector. The

emphiasis in the coursa will be on the practical knowledge along with the

conceptual urderstanding of the subject The course alsn aims at providing
| an international perspective in the field o the students.

Expected Dutcome ‘ Ta devalon advanced understanding of financial managemant

concepds and polickes.
To analyze stock marke! pperations and financal regulations in
Inca.
»  Tosbedy corporate rastructuning, mergers, acquisitions, and
financial innowations
e Tourderstand international finance, anking systems, and rsk
! management practices.

Unit No. ‘ Unit Title No. of
hours
| e (per U.Fﬂ!}_
Unit | N Financial Management and Policy

R of Strategic planning process.Linkage betwean corporate a!reﬂag:.r and
Bepital budgeting capital structurs and dividend policy on corporate

=




stralegy:Shareholders value crealion Security Valuation Principals and Models: Bonds, Equities, Prelerence
chares:

| Uniti ! Stock Market and Regulation in India | ]

| Shock Etl::hang-aa in Indsa: umng of Serips. On-LineTrading, Ospositones, Trading, Setlement, Risk
Management, Investor Grievances. Bascs ofPricing Mechansm, Inside Wadng, Circular trading, Price rigging,
Regulation of indian CapilalMarkel, SEBI, Siock Exchange Board Stock Ingices, Role of FIIS, MFs, and
Invesiment Bankers in 1he Stock market

Unit Il Corporate Restruel uring |_ 10

Noed, Methods of restructuring, Mergers andAcquisitions, Divesturs, contracting ouf, Quinghl sale,
Disinvastment, leveraged buyoutMergers and Acquisions: Motives, considerations in M&A decisions,
synerpy Valus, Dueliligence Process, Business Valuation Melhods. Evaluation of Mergers and Acquisitions
andregulations. Behavioral  Finance.  Conceptual and  Research  Issugs,  Micro: Firancing I Ingila,
Financialinclusion and robe of Banks

Unitiv | International Financial Managemeont I 8

s arganzalion, Opporluniies and challenges ofMullinational Corporations; F_l;:nreign Exchange Markets: Spol
markel, Forwand markel. Mechanism of foreign exchange management. Derlvatives: lorwards, futures, oplions,

UnitV 1 Banking System in india | a

Drganlsatn:ln Structure Ema-rglng scenarco of Banking in India,Eniry ol Private and fareign Banks. Financial

Imnovation and Spportunities for Banks: UniversatBanking, Band assurance, Factoring and

Securflization Regulation of Banking Sector: Roke of RBE Prudential Norms and performance

measurement, CRR, 5LR, CRAR, NPA, Income recognilion, Asset gualfication and Prowisioning sorms.

Baselaccord. Risk Managemaent in Banks, Assel ability Management Using fraditional GAP andmodarn

| lechnigues.

Text Books 6. J Fred Weston, Mark L, michefi, J. Harold Mulherin, " Take Overs,

Festructng&Corporale Govermancs" Pearson Education Inc.

7. .M ‘:f Hhan " Indian Financial Syztem® Tata MoGraw-HILL

Reference Books 4. James C Van hame, ~ Financial Mananamml & Paolicy” Pearsan
Made of Evaluation
Rocommendaticn by Board of
Studios on -
‘Date of approval by the O 102023
Academic Council
Course Code: PD 70403 | Title: Contemporary Issues in Marketing Management L TPC
4 004
Version No. 2.0
I
Course Prerequisites - Hil
Dbjectives | The course aims fo develop understanding of the Modern day marketing

functons in the corporate erderprises and varnous mesgarch and policy
implicafions. To develop knowledge and understanding of PhD. students on
the vanous aspects of modern markelng management. To enable sludents
o kiendify ressarch issues in the specialization arga. To davelop insight of
students as 1o (he amd and 1opic @ e ares at they may work up D
develop iheir Ph.0. proposals,

Ezpected Qutcomia = Todevelsp understanding of medern marketing concepis and

marke| analysis,

s Toexamirse service matkeling, relail marketng, and customear

. evaluation lechnigues

e Tounderstand rarkaetng research focls and statistical applications
in markeling studees;

. T|:| ideslify amerging 1.EsuE|H. and research goparunitles in marketing

__managament,

e T

Svllabus i




Unit Ne. Unit Title | Neo.of
hours
I ~ (per Unit)
Unitl Modern Marketing and Analyzing Market Opporiunities B

Marketing Tasks ard Approaches 1o Modem Marketing, Masketing Environment and Envirenment Scanning,
Anlyzing Markel Emvironment. Role of Markeiing in Corporate sector in Recent era; 4Ps & beyand,
| Marketing Challenges, Marketing information system and Marketing Research, Strategic Planning in
_Marketing Management. o

Unith _ : Service Marketing and Customer Evaluation [ 8
Sanvice Marketng @ Concegts. Chasacleristics and Classification. Marketing Mix for Services. Problems in
| marketing of Services. Markeling Strategios for Servica Firms. A brigd study of Specilic Services.: Tourism,
| Hospitality, Banking and Inswance Senices Custormer Evalustion of Sarvice Cluality: Gaps Model for
| Impraving the Quality of Service - knowledge gap, standards gap, defivery gap, communicalions gap, Sanvice |
I

. Retovery, - 5

Unitin _ Marketing Research 0 10
| Measurement Process in Marketing Research. Measuremenl in Marketing, Difficulties in Measwrement, |
| Concepts of Validty and Reliability, Athlude Measurement Importance of Atitude in Marketing, Nature of |
[ Allitudes and Iheir Messusrement, Aftlifude Scaling Procedures, Thurston Scale, Likert Scale, Faired |
Comparison Scala. Semantic Differental Scale and Multl-Dimensional Scale (MDS) and Their Applications,
Apphed Markeling Ressarch: Demand Measurement and Forecasting, Producl Research, Adverfising
Research, Disttibution Research, Sales Control Research, Pricing Research, Molivation Research. Use of
Statistical Package for Socsal Sciences (5PS5) in Marksting Research. |
Unit IV Retall Marketing | ] |

refadlers, Indian relail scenark and ils fulure prospects, Retail Formats and Theores, Theories of ratail
development, Concepl of retail Ife cycle, Classification of retail slores, the role of franchising in retsil. FDI in
redail Understanding fhe Belal Consumers: The factors Influencing retall shopper, Consumer decision |
making process, changes in the Indian consumer, the Jyse of market research a5 a ool for understanding
markets and consumera, Slore Locations,

Unit v | Emarging Issues _in Marketing Management [ 8

| Emerging Issues in Marketing: Green Marketing, Holiste Marketing, Network Marketing, Evant Marketing,

| Muceus Marketing. Mergers and Acquisitions: Regulatory Framework, Markeling Issues and Relevance in

! 21st cantury business Enterprises Competing through E-Markeling - Companents of g-markating, Impact of
! p-Marketing on marketing Strategy.

- Text Books 1, Kotier Philip & Armstrong. G., Principles of Markstng, Prentice-Hal
of India, , 2008,
2. 2 Kotler Philip. Marketing Management, Prentice-Hall of India_ 2007
Reference Books 1. Kotler Philip & Keller, Principles of Markating, Prentice-Hall of india,
2007

2. Saxena Rajan, Markaoting Management, Tata McGraw-Hill
E— — __Publishing Ca. Ltd., 3rd Edition.

Mode of Evaluation ==l
Recommendation by Board
of Studies on
Date of approval by the 51 072023

Beademic Cauncil




Coufse Code-PD 70404 Title; Contemporary lssues in Human Resource L TPC

i BRI TR ] 4 004
Version Mo { 2.0 i
GCourse Prerequisites | Nl
“Gbjectives The student should be able o critcally analyze oigamizabonal siualions, |

preachibe courges of achon necessary for problem solving, and integrating the |

sleps necessary for effective implementstion. Upon completion, the PhD.

student should be able 10 Indicate and explain vanous: research Ssues in HR

mterventions thal may be required when dealing with the work: environment,

people and problems,

Expected Outcoma « Todevalop critical understanding of steategie and global human resource
miaragement.

= Tocsludy employes acquesition, training, performance appralsal, and
retenton stralegiss

= Toeszamine organzalional change. molivation, lesdership, and indusins
relations ssues.

= Tounderstasd ethical, cultural, and international demansions of uman
resource management.,

Unit Mo Unit Title Mo, of hours
THEPENSPY - — 4 tper Unit)
Unitl Introduction of HRM 10

An overview of Human F!-EIEDLLTFE Management Framowork of HRM in the present day corporate sector
envirenmental scanning, HRE i the Global Coniext. Chakienges of HEM . Stratagic HRM, Manpower Search;
Employee Acgquisiton Siralegiea and Selection Process in Corporate Seclor, Career & Competence
Covelopment, Training and Relraining, Measuring Training Effecthveness. Job Involvemenl, Employee
Engagament. Parfarmance Appraisal and Potential Evaluation, Employves Empowerment, Compansation,
Incenlives and Fringe benefits. Relantion Sirategies: Counsaling & Menloring, Managing Separaficns and
| Raghtsizing,

Unit 1l | Organizaticnal Change & Development | B

Measuremeni and Coping sirslegies for frusirafion, Sireas & Bum out Quality of Wark Lite, Wark Life |
| Balance, Motivation, Leadarshep Styles, Job Satisfacton, Grganization Cullure, Qrganizational Efectveness
Unit 11l Il Industrial Relations -
Cautes of Industnal Unrest and Remedial Measures, Industral dispuias in India, Employment Security and |
Masagemenl of Redundancies. Trade ||._|!I_'I_IEl[§L'I?_I‘['I__[I_‘IEF}_&,_Sg_ﬁﬁLEggg_@x Heafth & Walfare Measure in India.
Umnit 1Y Ethical Issues in Human Resource Managoment 3

e and Implicabions of Elhics lor Human Resaurce Banpgeement. Corporaie Socal Responsibility, Indian
Ethes, Valugs, Human Valies in HEM. HRD: HRD Practees, HRD Audi. HRD Culture & Chimabe, Shrategic

HRED
Unit V I International Human Resource Management I 8

‘Dynamics of HRM in Mulinational E‘.‘urpcura!mrkh Cross Cultural HRM. Hurman Redations Chafienges of the
Future

Text Books 1. Sned Scon & Bohtander George: Human Resource Managsment
JLCenange Leagrming India Pyt Lid., Mew Deaihl

2. Wur:rrrur J h'l & Desimone RL: Hurr'nar'u Resvurce Developmeant, Canage
Refarence Books 3_G-HEI":|I' Disselor, Hurnun Resource I'-.ianagumenl Prentice-Hall India
Pt L, Mew Defi 1010 Edition,

‘Mode of Evaluation
Recommendation by
Board of Studies on

Date ufipp'mlil

OB Q2023

Page 24
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Departmient of Nutritton and Dietatics

__{Chaose any ane)

| Course Code Titlo = Teaching Scheme

| PD 70501 Advanced Nutribonal Biochemistry & Hurman Metabolism | 3-0-2

| PD T0502 Chinical Nulrition and Metabolsm 3-0-2

| PO TOS03 Hutriional Epidemiology & Public Health 3-0-2

| PD 70504 Food Scignce & Processing Technology 3-0-2 |
Coures Code. PO Title Advanced Nutritional Biochemistry & Human Metabolism | LTP C

| 70501 o8 i 3024

[Version No. gZe-__________________________________ 1

|_l:nur:.e Prerequisites Mil

| Objectives Tu provide advanced knowledge of metabolic pathways, molocular nutrition, and
hischemecal mechanisms reguéating human health and disease

Expected Outcome  Siudents will bis able |0 analyze metaholic processes and apply biochemical prnciples
i ntritkan ressearch and climical prachics, ;

UnitNo. Ne.of hours |
— {par Unit]
| Unitl Cellular and Molecular Basis of Human Metabolism Il g

Organizabon of oells and subcellWar compartments, Biochemical composition of human fissues, Enzymes.
clasafication, Kinetics, regulaton, and coenzymes, Bioanergatics and bsological cxidabon, ATF ganeration and,
'p:lr.ﬂrun franeport chain. Cell signalling pathways n nutrition, Hormonal regulation of melabalism, Madacula)
mechanisms reguiating melaboli: homeostasis
Cunith | Carbohydrate and Lipid Metabolism I g
Digestion, absorption, and Iransport of carbohydrates, Glycolysls, gluconeogenesis, glycogen metabolism
niose phosphate pathway and TCA cyole, Regulation of bleod glecoss homeaosiasis, Lipild digestion
absorption, transport, and slorage, Falty acid synthesis and P-oxidation. Kelogenasis and chotesteno
imetabolism, Lipoprolen metabolism and dyslipidemia, Metabolic aterationa in obasity and diabetes mellitus
Uit | Protein, Amino Acid and Nucleotide Metabolism | 9
Protein dhgestion. absorption, and tumewver, Aming acid catabolism and transaminaton. Urea oycle and
larymonia detoxificaton. Biosynthesis of non-assantial amino acids, Branchad-chain amino scid metabolism,
Nudieotide synthesis and degradation, Integration of protein metabolism during starvation and siress, Inbom
errors of aming acid metabolism, Chnical significance of nitrogen balance e
Unit iV | Micronutrient Metabolism and Molecular Nutrition | g
iochemical Tundtions of vilamings and minerals, Metabolism of fal-aotuble and water-solubde vitamins, HiﬂElr:a

melaboksm: calcium, iren, zing, foding, selenium, magnesium, Oxidative stress and aredant defen
systarmns, Nutngenomics and nulrigenistics, Epigenatic ragulation af nutrition, Role of mictonwirents in immuri
land inflammation, Maolecular hiomarkers in nuirifional assessmenl

!_u-,...l_“-.,r R _|_n.t,=5!-,u_|_=_|_j_i-[umgn Metabolism and Recent Advances | 10
!r.'lelabnli.: integration during fed and fasfing states, Metabolic adaplalions In exercise. pregnancy. aging. and
leenheal iiness; Gut microbiota and metabolic health, MNutritional metabalomics and systems bickogy . Advanced
technigues in metabalic research, Blomarkers and motecular diagnostics In nutrition, Clincal applications of
metabalic nutrition, Cumrent advances in precision nutrition and personalized diets, Recent fegearch trends In

Reference Books Harpar's llustrated Biechamistry
Lehningar Principses of Bicchamisiry

Advanced Mulrion and Human Melabolism — Gropper & Smilh
Modern Nulrilion in Health and Dsease

Taxtbock of Medical Blochemistry - Chaltarfead Shinda
Anriual Raviaw of Nulnlion

Amarican Journal of Clinical Nutrition

Journal of Mutriticnal Biochamistry

TompAanER

E-Resource & ﬂp“;qn‘%ﬁ — Binchemigiry and Metaboliem Courses
=S Y AM Onling Learning Portal
s PhbMed - Nulrition and Metabolism Research Artickes
| = | ™ = _Metionel Conter for Bistechnoiogy Information (WCE

—_____J -
T

Syllabus for P g w ; by Academic Counell 06/10y2023 5 o WK Page 25

h T g




[jlnde of Evaluation Interna! and External
| Recommendation
| by Board of |

I Studies on

" Date of approval by Lia-'mazn_;’f';ii
| the Academic | )

. Council

Course Qutcome for PD T30

| Unit-wise ’ | Employability ;Empﬁ
Coursa BL  Skill{S) Entrepreneurshi
Outcome Desoriphons Lavel tErLtfﬂ None (Use , for i
~ more than Gna)
co1 cplain  the cellular, mobrcular, and  bicchemicall 2 Emp, 5
gohanisms  reguialng  human  meiasolism  an
gtabolic homeoslass
co2 lyzs carbohydrale and lipid metabolic pattways and 4 Emp. 5
gir roln in metabolic disordars such as obesity and
dizbates mielilus,
CO3 FEvaluate protsin, amind  acid, and nucieclide 4 Emp, 5
melabolism  in physiolagical  and  pathological
2 i itioes
CO4  Assess the robe of micronuinents, nutrigenoaics, andy 3 Emp, 5
focdalive  sirees om0 human bealth  amd dseass,
reswenbion .
Cos riggrale advanced concepts of human metabalism 5 Emp, 5, Eml
gtabolomca, and precisian nutrition in clinical and
[::aaan:h applications.
| Course Code- PD Title: Clinical Mutrition and Metabolism LTP C
L Lo . 3024
Version No. | <0 3
Course Prerequisites | N
| : o 1 R—
| Objectives To develop experfise in madcal nutrition therapy, metabolic responses to diseases, and

‘advanced clinkcal nulrition managemen

Expected Outcome  Siudens will be able 10 dasgn evigence-based nutritional interventons for clinical and
— gritical care conditions
Wnif Mo “

T

Foundations of Clinical Nutrition and Metabolic Response B
i (- o Disease

Concepls and scope of cinical nutrition, Nubridonal assessment in clinical practice, Screaniyg tools and nutritional
ik assesament, Body composition and metabolic assessmant, Enargy balance and metabolic adaptation, Stres
imetabolism and inflammatary response. Homonal #nd bicchemical changes during iBness. Mulritlion cana proces
and evidence-based nuttition practice, Ethical and clincal considerations in nuintional care i

Uit " Medizal Nutrition Tharapy in Non-Communicable Diseases B |
sedical nuintion therapy for sbesity ard metabolic syndrome, Nulritionai management in diatetes meliitis, Dist
herapy for cardiovascutar disaases and hyperianson, Mutritional care in dyslipidemia &nd atherosclernsis,
utritippetRerEation in cancer and cachexia, Role of furctional foods andg nutraceuticals in NCD management
o g, digtary fats, and fiber In disease prevention, Lilestyle modification and behavior changs

=it guidelines and gvidence in NCD nulfition therapy’ SIS
T it h .

Renal, Hepatic and Gastrointestinal Nutrition

nurvevntk s approvisd by Acidemic Chunell 06/10/2023




uintional managameant in acute and chrionic kidney disease. Diet planning in dialysis and nephrotic syndroma,

utriion therapy in liver disorders: hegpatilss. cithosis, fatty lver disease, Enteral and pasenteral nubrition inj
jgastrointestingl disorders: Mutrition in malabsorption syndromes and inflammatory bowel disesse. Pancreatic
H|EEI[I:|E'F‘5- gnd nuirition suppart, Flukdl, slectiolyte, and acid-base balance, Bole ol probislcs, prebestics, and
i}mba-;!uf:.s in gut hialth, Mubritional complications and medabolis alterations in argan dysfunction -

| Lpig IV __ Critical Care Nutrition and Advanced Mutrition Support | B
Melabolic response N Irauma, burns, sepsis; ard surgery, MNubritioral supporl 0 inlensive care wnils, Enl-a
inutrition:  indicalons, formulations, amd monitoring, Parenteral nulrition:  composifion, adminesiration,
h:cuwln.—..ihr.'m:. Mutrition in respratory disorders and mechanically ventilated patients, Immunonuiniion =|n
phmnnmuhlmn Rafeeding syrdrome and metabofic complications. | Pedizing and gersatnc critical ca
futritian, Menitaring and evaluation of nutmtion suppot erapy

Unit | Emerging Trends and Research in Clinical Nutrition and )
L Metabolism
Precision mulhbon and personalized dietary therapy, Nulfigenomics and metabolomics in clinkcal nutrition, Gut
micrabiome @nd metabole: heaith Ardificial infelligence and digital tools = nuritton care Blomarkers in clinkca
-nulnln:n research, Clinical nale and evidence-based nubrition praclice Mutntion unt::ras and elinkcal guidedines |

F[lﬂlmnl:l.‘ Books | Krause's Fmd & the Nutriton Care Procass
|- Modern Nutrition in Health arid Disease
| Cinical Mutrition - Whitmey & Roles
| ASFEM Clinical Guideiines
|  ESPEN Guidelings an Clinical Mulrbon
[ Advanced Mutrition and Heran Metabolism - Gropper & Smith
| Journal of Chnical Nulritsan
| Amernican Jourmal of Chmical Nudrition
o | MNutriton in Clinecal Practice Joarnea
. E-Resource ASPEM Clinical Guidulinies
ESPEM Guddebings on Clinical Mubrition
SWAYAM Online Courses in Clinical Nutrilion

Emﬂg E"EE Mutrition Rezearch D-ELEEE
- un:t- ‘of Evaluation  |Intarnal and Extarnal

| Recommendation

by Board of
Studies on y
Date of approval by 06/ 10/2023
the Academic

" Unit-wise Course = F Ekﬁ;ﬂp]:uguhiﬂqr 1En;ﬂ.;ﬂ
Cutcome ntreprans 1]
Descriptions Level | [Emt)i Nons [Uss , for
. more than One)
co1 Explain princples of  clinical - padntion,  nutritional] 2 ' Emp, 3
essmeant, and matabolic responses during disease |
- onditions. == :
co2 Epply muddical nuinlion therapy sirstegies for prevention] 3 Emp, S
nd management of non-communicable diseases.
co3 tnaiyze niutritional managament approaches for renal) 4 Emp. 5
epatic, and gasbroiniestingl disorders.
cou valuasta critical case nuiftion  support meods; 4 Emp, 5
cluging entéral and parentaral nulrlicn INeragy.
o5 gepEs  Bmedging  trends,  precision ot 5 Emp, 5, Emit
= pproaches, and research applicabons ciinico%
trijicn and melabolsm.

_p"'

-..lﬁ‘r




Course Code- PD 70503 Title  Nutritional Epidemiclogy & Public Health LTPC
3024
VersionWNo. |20
Course Prereguisites il
L |- S el rreperyp——————
Objectives To understand Epnﬁemlubuglnﬂl approaches in nutrition, :::mmurul'_.' nutritiona assessment
public realth infervention sirategies,
ir"IExpectiFDuh:nmn Sudenis will be able to assess community nudritonal problems and develop effective public
L. _health nutrition programs.
| Upit Mo, | | No. of hours
_____ {per Unit
C Uit I Foundations of Nutritional Epidemiology and Public Health B
Mutrition

Concepis, scope, &nd significence of nuitrtional epidemiology, Principles of public heallh nidrition, Epidemiciogica
methods Inonutrition research, Measurss of disease frequency and associalion, Study designs: cross-seclional, coho
cage-conirol, and intervention studies, Mutritonal transition and global burden of malnuirilion, Secal delerminanis o
heralt @nd nutriton. Mwriion surveitlance systems and public hesilh databases, Elhical congiderations in epdemicion

* CWmith | Assessment of Nutritional Status and Dietary Intake I B

Methods af dlary asspssment 24-hour recall, food Tre-quem'g.r qmﬂmnm{ﬂ diet higtary, Anthropometnc agsessmen
techniques, Biochemical and clinical assessment of nuirtionel sigfius, Funcional assessment methods, Muirtiona
indicators and growth standards, Assessment of food securily and dietary diversity, Community nutriticnal assessmen
chrigues, Mulsitonal survedlance and -maznitering sysiems, Interpratation of nuirdicnal data and risk analysis L
“Unit I | Mutritional Disorders and Community Health Problems = 1)
rolein- unurg].l malnulrion and micronulrient dehciencies, Public heaith significenca of anemia, wiamin A defcency,
oding. deficiersy disorders, Nutritional emdemology of obssdy and non-communicable diseases, Doulbée burdan -EIJ
abmutrilion, Malrna! and chibd nulrilan ssees, Scehoed healin and adalescenl nuirifion, Gernafric nutfilion and agin
F ulation, Nutrition and infectous diseases, Socieeconomic and environmental factors affecting nutritional health
| Nutrition Intervention Programs and Public Health Policies | g _
nnmu and implementabon of nutrition interventon progreams, Mational and infernaticnal nutribion progranms. and
slices, School feeding and supplemeniary nulribon programs, Food fortification and bofarificaton stralegies, EEhE'u'la

hange communication in nuiition, Community padicigation and nuirflon education, Monitoring and eveluation
jlriflon grograms, Sustainable Developmant Goals (S0Gs) and nuirition, Role of government and imernalional agenci
i nadfrition programs =
Unit Advanced Research Methods and Emerging Trends in Public g
Health Mutrition o
iSHatistical appficalions in nutritonal epidemiology, Data management and interpratation in nutrition research, Systematic
veaws and mata-analysis, Geographic infermation sysiems (GIS]) in public haaith nutntion, Nulthonal ganoamscs and
g pulation health, Digital health technologies and nufrition surveillance, Precisan public health nulrion, Research ethics
- nd eclentific wriling, Recent advances ard fulure frends in nulrifional emdarmicokagy
Reference Books Mudriticnal Epldemiology - Walter Willet
Public Health Nulritkon -San Edeisiain
Maodarn Mutrition In Health and Dessase
| Commurdy Nulnibon in Action
| Essentiala of Pubfic Heatth Mutrition
‘ WHO Gudelnes on Mutriton and Public: Haallh

- American Joumal of Public Haalth
Jaurnal of Mutrticn and Public Health
The Lancet Publee Heahh

- Mational Family Health Survey

= 'Woild Health Organizaticn (WHO] Mubribion Bescurces
‘ »  UNICEF Nuinticn and Public Health Resourcas

| E-Resource

= Mational Family Heallh Sumvey [MFHS)

»  SWAYANM Public Health and Epidemigiogy Courges

Mode of Evnh.latlnn arnal and External




| Date of approval by the  D&AD2023
_Academic Council |

Course Qulcome for PO TO503

L-I.:r::it-wi“ . Employability [Emp)/
=TT d L | SkiliS) Entrepreneurshi
Outcome Dansdptivos Level | (Emt) None [Use , for
more than Cinej
CO1 [Explain concepls, mathods, and gpplications of 2 Emp, &
radiritonal epademictogy and public healh nuirilon.
GO Apply  dissary, anthrepomedric,  bicchemical. andl 23 Emp, 5

corrmunily-hased sssessmant methods o evaluste
I"m|l'||lhl'lil| Flaius

CO3  |Analyze the epidemiology and public hoalh mpact of 4 Emp, 5
rustribional disordere and commuesily healih prabiems,
CO4  Paesign and evalusta nutrition iMervention programs, 5§ Emp, 5, Emi
policies,  angd  behaviar  change communication
iralegies |
COS5 |Assuss advanced research mElIJ'ludqugIEE. dlghat 5 Emp. 5
echnologes, and emerging frends in public healthy
o rasaarch
' Course Gode- PD 70504 ’T!ﬂE Food Science & Processing 1 Technology LTP C
- Jnz4
Version No, | 2.0
Course Prefeguisites | N
L rrr——————— - P ——— . e — —
Dhjectives [T provide advanced understanding of food composition, processing technologies, food
lhai&w, and functional food development
" Expected Outcome Studenis will be able to apply food science and processing prnclphes for quality
| mprovament, disease prevention, and innovative food preduct developmendt.
Linik Ma. No, of hours [per
—_— Unit] _
Lt | | Fundamentals of Food Science and Food Composition | 8

Scope and imporiance of food sciance and processing Ia-:hnu&:-g}'. F'h':rEIEEt chemical, and hu:uh:lgmﬂi pmpar'ﬂaa af
cods Composition and struclure of carbohydrales, proteins, lipids, vilamms, mirerals, and water, Functional propertias|
I'ood compongnls, Food chemistry and bochemical changes durnng processing. Food additives, presaemvatives, and
wiraceulical ingradiants, Rhealogy and sensory propertes of food, Nutritional ssgnificance of food components, Food
tandars and regulations

Unit i Food Microbiology and Food Salety | 8_

meayes, Migrobisl growth .ﬁnn:l factors affecting ﬂ"l-.H,‘.'l"l:ll:IlE.l survival, Food :untarrlnah:un and spbilage mechanizms)
nod hygiene and sanitation praciices, Hazard Analysis and Critcal Confral Point (HACCP), Food safety management
petams and qualily assurance, Dedection methods for micrabial and chemical contaminants

Unit i A:hanm:l and Pmmssmg and Praservation Tnthnuluglu | RS . PESETY
oaventional ansd modern food pn‘.n-:esslng technigues, Themal prc-nesamg pastar.unzatlun stanlization, Dhann:hlng
oe-iE il processing technologies: high-pressure processing, irradiation, pused elacinc feld, Drying, freszing, and
hydrafion fechmologies, Fermentalion technology and probiolic Teods, Packaging lechnologies and shall-lde
hancement, Food engingering principles in processing operations, Process optimization and product stability. Impact
[ progessing on nulrilionai gualty

Uit 1V 2 - Functional Foods, Nutraceuticals and Therapeutic B
o pur:_n_qE} Applications




Concepts and cassdfication of funclional foods and nutreceuticals. Bicaclive compounds in foods . Functiona
ingrodients: probictics, prebictics. synbiotics, polyphensls, omega-3 fatly acids, Development of Iherapeutic and fortif
foods, Fnod products for lifestyle disorders and chinical conditions, Roke of functional foods in disease prevention 8
healih promotion. Personalized sutition and specialized dietary products. Regulatory and ethical considerations. in
functianal food development, Consumer socepiance and sensory evalualion
Unit ¥ ~ |Research Innovations and Emarging Trends in Food Science| 10
Acvanced analytical 1echregues in food research, Food metabolomice and molecular food science | Manoiechnaol
biotmchnalogy In food processing, Artificial intelligence and automation in food industries. Sustainable food syslem
green processing iechnologies, Food waste management and circular economy apgroaches, Clinical and public
it applications of food science, Ressarch methodology and scientfic witing in food scence, Recenl advances and
uture trands in food processing technalogy ~
Reference Books | Food Sclance-Norman N. Pober
I Food Chemistry-Cwen B Fennema
|  Prmciples of Food Processing <Eshta A,
| Food Microbiclogy -Frazier & Westhoff
Imroduction fo Food Engineenng | Singh & Heldman
Functional Faods and Mulrmceuticals  Wildman

Joumal of Food Science
Trends in Food Science & Technology
- |» Food Research intemational
 E-Resource s NFTEL = Food Processing and Preservalion Technology
» Food and Agriculture Otganization (FAG) Food Safaty Reggurces
e Institute logists {IFT
— == «  SWAYAM Food Technology Gourses
Mode of Evaluation Internal and Extermal
Recommendation by
Board of Studies on 8 =
Data of approval by the r:'ﬁ"lﬂn'?ﬂi':l
_Academic Council | .

Course Qutcome for PD TOS04

Unit-wise - Empioyability ﬂEmij'hl
Courso —_— | Skillji&) Emtreprensurship
Culcome il Level | (Emt) None (Use , for
mare than Gne)
co aplaan the composition, funclional proparies, andl 2 Emp, 5
iochemical  characteristies of foods and  food
. mponEnis.
coz nalyze microbologioal principles, lood safety hazasds| 4 Emp, 5
nd gually assurance systems i food processing.

co3 valuate convendbnal and advanced food procossing 4 Emp, S5
nd  preservation lechnologles for improving  Food
wality and shelf life |
eag (ha development and therapeutic appbcations] & | Emp, 5, Emi
functional foods, nuirsceuticals, and specialized
etary products |
CO5 Apply sdvanced analytical technigues and emerging 5 Emp, 5, Emt

F-nnuwulmns in lfood-science research and 5u5|1—'|in#:l|b] ‘

ond sysiems

co4




Dapartment of Civil Engineering

{Choose any one} .
| Course Coda | Title | Teaching Scheme
PO FOTON Computatona Methods and Emerging Techaologles in 3-0-2
o | Civil Engineenng _
| PD 70702 Advanced Congrete Technology 302
| PD 70703 Froject Planning and Contral 3-0-2
Coures Code- PD 70701 | Tile: Computational Methods and Emerging Techralogies in Givil  |L T P C
Engineering
3024
Version Na. 1.0
Course Prerequisites | Nil o il
E—— { " i
Course Objective To develop advanced knowledge and practical understanding of emenging
computational, anatytical, digital, and sustainable technologies in Civi
Engineering, enabling students o apply interdiacipiinary approachas and modem
angineering teols for solving complex mirastructure and research problems
' Course Dulcome e €Ol Apply advanced computational tools and Al techniques in Civil
E ngpnessnng, |
| s CO2: Analyre engineering problems using numerical and analytical metods
| & 03 Evaluste smart and sustainable infrastructure systems.
|« CO4& Utlize ioT, BIM, and aulomation fechnologies in constriction and
infrastructure managameanl
» GO& Integrate interdisciplinary technologies to solve  complax Civil
| Engineenng challenges.
UnitNo. ' Unit Title | No. of
hours{per
Unilt}
Unmitl Advanced ComputationalTechnigues in Civil Engineering B
]

“Arifical Infeligence and Machine Leaming applications in Civil Enginearing: GiS and Remole Sensing
techniques for infrastructure plannng and managemenl, data visualizalion and inferprefation, wsa al mgdem
soilware 1oots for siruclural, transportation, geotechnical, and envirenmental engriesting resaarch,

Unit i Advanced Analytical Technlguesin Civil Engineering 8

Murmercal methods in Civil Engineenng research; optimization bechniques and their engineerng applcations;
infroduction o Einte Element Mathed (FEM); computstonal modeling and sirmudation EBchmgues

Unit i | smart and Sustainoble Infrastructure Development a

1
Eoncepts ol smarl cilies and sustanable_infrastructure development; green buildings and anargy-efiicient
oonsbruction  practices.  advanced  gef sJsRiifabl  canstruction matarials; climate-resfient Infrastruclure
systems: modarn lechiigues in rght ; “"f

and fulure frends n Sl Engines




| Uit IV | Digital Technologies and Automation in Civil Engineering 8

‘Appiications of intermet of Things (IoT} in Civil Engineering. Building Information Modaling (BIM] and digital
consiruction technologms, automalion and mbobes . construction; integration of arlificial intelligence and
smart monitoring systems in infrestruciure; digdal ransformation and emerging lechnological practices in Civil
Enginearing.

Unit ¥ ' Interdisciplinary Applications and Case Studies 10

Interdesciplnary apq:-llcatiuf:é:]:if Civil Engineenng In transportation, emvronmental, structural, geotachmical, and
wator rgsaurce angnesting; smart maobilify and indelligent fransportation syslems; environmeantal sustainability
and wasbe management practices; structural health monitoring and rehabditation technigees, disaster
managemenlt and ristent nlrasiructere  systerns, modem lechnologies o weler resource planning and
management; wtegration of A, loT, GIS and remate senssg i Civil Engineenng applizaions; anaiysis of
recent case stedies and research publications related o emerging engmeenng challenges and innowalive
soluions

Text Books | 1. Research Methodology: Methods and Technigues — . R Kothan and Gaurav
Garg, Mew Age Inlernalional Pubdishers,
2. Design and Analysis of Experimenls = Douglas C. Montgomeary, John Wiley &
sons
4. Concrafe Techmology — M, 5. Shetty, 3. Chard Publizhing

Reference Books 9. Finkle Element Procedures — Kiaus-Jargen Bathe, Prentice Hall

Z. Budlding Informaton Modaling: Planning and Managing Consinection Projects
wilh 40 CAD and Simulalicns — Wilkem Kymmall, MoGraw-Hill Education,

3. QIS Fundamentals, A Firsl Toxl on Geographic Information Syslems - Paul
Bualstad, XanEdu Pubbsheng Ine,

4. Introduction to Environmertal Engineering and Science — Gilbert M. Masters
end Wendel P. Ela, Pearson Education

5. Structural Health Monitorieg: & Maching Leaming Perspective = Charles R
Farrar and Kelih Waorden, Wiley Pubfications

Mode of Evaluation Irlernal and External Exammations

Recommendation by
Board of Studies on

Date of approval by the | 081072023
Academic Council

Course Code -PD | Tille: Advanced Concrele Technology LTPEC
ToT0Z
ind 4
| Varsion No. 120
' Course TN )
Prereguisites
|
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| Dhjective To provide advanced knowledge and research-
oriented understanding of modern eoncrete materials,
high-performance concretes, durability aspects,
advanced testing technbgues and sustainable
Innovations in concrete technology for infrastructure
applications.

| Outcome cot: Analyze the hydration behavior, microstruciure and properibes of
| advanced cementiticus matenalts and admixiufes uvsed in modem concrete
lerchinohony

| ©O2: Evaluate the performance, design considerations and applications of
high-pastammances ard sgecial concredes for advanced infrestrurters
syslams.

O3 Aszess the durahbility charactenshica, delesoralion mechanisme and
I gservice b performance of concrete siructures under different emdionmentl
conditions,

COK Apply advanced lesting methods, analytical techmiques and
computational modets for characterization and struclural pedormance
| evaluation of concreds,

COS! Investigate sustainabla materials, emerging technologies and
innowative research frends in concrate technalogy for sustainable

consfruclion praohces.
CunitNe. | UnitTite No. of hours
{par Unit}
unitl Advanced Cementitious Materiats and Microstructure | &

Siudy of hydration mechansm of cement compousds, development of conerels microstruciure,
charasctonzation echnigues.. supplementary cementibous materats. nanp-materals in concrete,
| chemicat and mineral admixtures. rheological Behavios of fresh concrete, and sustainable and high-
| perdormance binder sysiems

Unith 1 High Performance and Special Concrotes g

Concepis, properlies, mix design, behavior and applications of high strength concrele, high
pedormance conciete, sell-compacting concrets, fiber reinforced concreta, ultra-high performance
concrate. geopolymer concrele, reackve powder conareta, lightweight concrete and other spacial
contrele usel in micdern nlkasiructune

Unit 1) | Durability and Service Life of Concrete el

Fundamentals of ﬂurah-ii'rl'_l,r. machanisms of concrete detenoration, carbonaton, chlonde imgress,
sulphate allack, alkali-aggregate reacton, cofrosion of reinforcement, permeabilily and Etranaport
presserlios, durahilily-based dessgn approaches, senece e predichion modals and maslenance
stralegues for Concrele struciunes,

Unit 1V

.l:lvnnm?l’n—sting, Modeling and Structural a
Parformanca —r
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pdvanced destructive and non-destruclive lesting techniques for concrate, micrestructural and |
tharmal analysis, fracture mechanice, creep, shrinkage and faligue behavior. constitutive modeling of
cuncrels, lnite slement apphcations in concrete striotures, stnectural health moniloring and smart
concrete syshems.

Lnie W Bustainable and Emerging Trends in Concrate 1 {1]
Tochnology

Gregn condrals technnlogies, low-carban construction materais, ullization of indusirial and
agriculiural waste in conceete, recyoled aggregale concrele, self-healing concrete, 30 printed
concrebe, smart materials, arificial inteligence and machine learming applications n concrets
fechnology, We cycle assessment and racent research trends in sustainable concrete consructon

Texut Books | 1. Properties of Concrete — A M. Meville, Pearaon Education
#. Conorele Tochmalogy - M, 5. Shelty, 5. Chand Publications.
3. Advanced Concrete Technofogy = Johm Mewman end Ban Seng Chog,
O | Buttarworth-Heinemenn Publicetions,
| Reference Books 1. Concrete Micrestructure. Properties and Matarials — P. Kumar Mehte and
Paulo J, M. Monteim, MoGraw-Hil Education,
2. Design of Concrede Mices = M. Krishna Reju, GBS Publishers,
3. Dursbility of Congrete = J. P. Ollivier and A, Vichot, Wiley-I1STE
Publications.
4. High Performance Concrele — Pierme-Claude Afitcn, CRC Press.
b Fiber Reinforced Camenl Composites — A, Bentur and 5, Mindsss, CRC
Press.
G Lea's Chemistry of Cament and Concrele — Peter C. Hewlstl, Elsevier
Publications.

'Mode of Evaluation | Intermal and Extemal Examinations.

Recommendation
by Board of Studies
an |

Date of approval by | O6M100E0ES

tho Academic
Council
| Course Code- PD | Tille: Project Planning and Contral [LTPC
TOTHE |
'3 02 4
Version No. 20 |
| Course Nil '
Prerequisifes |
| Objective To provide advanced knowledge and research- |
orented  understanding of  project  planning,
schoduling, resource optimization, monitoring, cost
control and modern project management tools for
efficient axecution of construction and Infrastructure
ajects. — 3

g




| Dutcame G071 Understand the fundamental concepts of project management, project
planning processes and organizational struciures used in constnection
‘ prijecls.

COZ: Apply project scheduling technigues such as CPM, PERT and network
analysis for effective planning and execution of projects.

CO3: Analyze resource allocation, budgeting and cost control methods for
| efficient project management and optimization.

S04 Evalughe peoject monitoring Systems, risk management straleges,
quality assurance and safoty practices in construction proyects

L8 Investigale modesn 1ools, digital tschnologies and emerging (rerds
such as BIM, lean construction and Al applications in project planning and

| coninal,
Unit Neo. | Linit Title No. of hours
(per Unit)
| Unitl i Fundamantals of Project Management and Planning a

i Concepls of project management, project life cycle, project organization structures, project objectives
and conatraints, feasiblity analysis, work breakdown strusture, project identification and formulation,
projact planming process, rasource planning end project decumentation fechniques

Unit 1l ' Project Scheduling Techniques ]

Prosect scheauling methods includiryg bar chars. milestane charts, network fechniques, Critical Path
Method (CPML Program Evalualion and Rewview Technigus (PERT), precedence nelworks, hme
estimation, projest sequencing, flost analysis and project schaduling using software loals,

Unit 11 Resource Management and Cost Control B

Hesource allocation and leveling, optimization lechnigues, manpower planning, -aguipment
managemeant, proect budgeting, cost estimation methods, garmed value analys's, cash fiow analysis,
project financing, cost monitoring and project cost cantrol techniques.

Unit IV Monitaring, Risk and Quality Cantrol B

“Project moniioeing and tracking syslems, perfarmance measurement, progress reporting, progct
| Budits, quality managament in construction projects, sk (dentification and adsessment. risk |
| miligation technigues, safety management and dispute rescluteon in project execution,

Unit W Advanced Tools and Emerging Trends in Project 10
Management

Application of BIM i project management, lean construction principles, digital project management
| lexads, arjifiewgligence and gala analytics in propect control, sustainability in project managemaent,

- .l||!.__r=|'|.'|.'|:|l‘k a4 apprrover by Academic Council “ﬁ.l'l 74 Page 35
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Text Books 1 Construction Planning and Management - P, 5. Gahlot and B. M. Dhir,
Mizw Age Intamabional Fublishers.
2. Project Planning and Conirol with PERT and CPM - B. ©. Punmia andd
, K. K. Khandeiwal, Laxmi Publications. |
| Reference Books 1. Conelruction Project Management — K K. Chitkara, Tata MeGraw-Hil
Fubdications
2. Praject Management: A Systems Approach o Pianning, Scheduling, and
Cantrofiing — Harold Kerzner, Wiley Publications.
7, Consirection Managemenl and Planning - Sengupta and Guha, Tata
MoGraw-Hill Fuslications
Mode of Evaluation | Iniemal and Exiemal Examinations:
‘Recommendation
by Board of Studies
i
| Date of approval by | OGH0/2023
the Academic

| Council
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