A_n_nw)‘i =3¢ ‘r

BHAGAT PHOOL SIN GH MAHILA VISHWAVIDYALAYA

(State Umvers;ty Estabhshed Under' the Leg.-slatwe Act No 31/2006)

" X
e 1y xz\y nmi:\’t""

' SCHEME AND SYLLABUS
, | for : _—
~ Ph.D Coﬁfse Work_ |
Under

-F ACULTY OF EN GINEERIN G& TECHN OLOGY'
(w.e f Sessmn 2023-2024)




- Faculty of Engineering and Technology - C
Bhagat Phool Singh Mahila Vishwavidyalaya, '
'Khanpur Kalan (Sonepat), Haryaria-131305
Office No. 01263-283124, www.bpsmv.ac.in-

- Sc-heine and sy.llabi Ph.D Cour’se work
' -~ for
- Faculty of Engmeering and Technology

S. | Code Course Title -Hrs/Week | Total Marks . | Total '.

N‘_) | ' LT P crfd' !nterna -_Externa Mafke'

I Marks | | Marks

1. |PHE- ~ |Research 4. [o|of4a |20 ~ [s0 - [100
- 301 "| Methodology Sl 1 S
27 |CPERP |Research  and|2 |00 |2 |10 |40 50

E-2203 | Publication Ethics

3 o -Departfnent 4 (010 {4 .20 180 T100
' Specific  Domain : : s
Core Course -

{4 PHE- therature Survey 2 |0 |02

C MR

302 - andSeminar o

Total 120 [0 |12 [100 |200  |300

¥

Note -

+ The duration of the Pre—Ph D course will be of one semester :

« Each student will have to opt one Departmental Elective Course out of the list
of Department Electives. as per, suitability related to the topic and-area of
‘research and domain of the study as suggested by supérvisor. Moreover, the
‘Supervisor in consultation with ‘Chairperson and DRC may offer other .
‘Departmental Elective Course not included in the list of Departrient Electives
as per suitability related to the area of research chosen :by students and
domain of the study as approved by DRC & PGBOS. The students will be
allowed to use non-programmable scientific calculator, However sharlngl
exchange of calculator is prohibited in the examination. _

» Electronic gadgefs including cellular phones are not allowed in the .
“examination

» After successiul,- compietlon of pre- Ph. D course works, the Department WI||
conduct the DRC for the reglstrataon of respective candidate W|th next six
months.

e The Minimum passmg marks for Ph D Course work wiil be apphcable as per Ph. D
Ordlnance




' " Rese_ai'ch Methodology

PHE-301 S . Total Credits: 4
LTP , _ - Internal Marks: 20
400 External Marks: 80

. Total Marks: 100

Course Objective: . . _ :
1. To understand the role of research methodology in engineering.

2. To develop understanding of the basic frameworlg__ of research in prdcess,
publication and patent scopes.

3. To develop an _iindersténding of various résearch. design and techniql_.lés.
4. Appreciate the components of scholarly writing and evaluate its quality.

Course Outcomes: Tt\é course will enable the student to:
1. Explain key research concepts and issues

2. Rea_d, Comprehend, and explain research arﬂr_;_les in their academib‘disc'ipline.

- Content - 4-7""":3"'-""—:?“‘.-;-7'%: -

. S UNIT- | o
Methods and Types of Research, Research Methods vs lethodology, Types of
research- Descriptive vs 'Analytical, Appli€d vs Fundamental, ~Quantitative vs

Qualitative, Conceptual vs -Empirical, Research Proposdls — design and
1 components. : :

Ce A

: e UNIT- I : ‘ I
|‘Meaning - of Research problem; - Sources . of research problem, Criteria
Characteristics of a good research problem, Errors in selecting a research
problem, Scope and Objectives of research problem, Approaches of investigations
of .solutions for research problem, data collection, analysis, interpretation,
Necessary Instrumentations - - ‘ :

— UNIT-TI 1

Nature of Intellectual Property: Patents, Designs, Trade and Copyright, Process of
Patenting and . Development: Technological research, innavation, patenting,
development, international Scenario: Infernational cooperation- on intellectual

Property, Procedure for grants of Patents, Patenting under PCT.
e 3 . UNIT-IV. | ‘ ]

1 Reporting, Documentation & Presentation: o B

Scientific Document: Organization and writing of . Research Papers, Short

‘Communications, Review articles, monographs, technical and survey reports,

authored books and edited books, format of research proposal. '

Suggested Text Books ' ) ' i f

11, | Stuart Melville and Wayne Goddard, “ Research Methodolgy: An introduction

| for Science & Engineering Students®. L C :
2. | Ranjit Kutmar, 2™ Edition, “Research Methadolgoy: A step by step Guide for

‘| | Beginners® - o o

S

T 42 L
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T. Ramappa, “ lntellegtual Property nghts Under WTO" S Chand Latest
Edition

Internattonal | atest Edltlon

4. | C.R. Kothari, “Research Methodo[gy Methods and Trends” New Age |

-Note There will be nine quest:ons in total from all four units. Question number one is
- compulsory and set from all four units. Students have fo attempt five questzons in alb

selecting. at least one questlon from each four untts

— 63¢-




Q ' : ' Research and Pub!ication Ethics
CPERPE-2208 - o _Total Credits: 2
LTP ' . Internal Marks: 10

200 - External Marks: 40

" Total Marks: 50

Course Objective:

1. Produce competent scholar for doing onglna! and mdependent research
2. Toincrease knowledge about the laws, regulations, and polrcies—government

and institutional—and - professronal guadeimes that govem ‘the conduct of
research.

3. To describe possible threats to ‘research mtegr[ty in your work (what mlght
~ tempt you to engage in mlsconduct?) '
4. To familiarize the scholar with the professional and Unwersrty resources for
addressing ethical issues. '
Course outcomes: o
» 1. Understanding of publication ethics and knowledge of identifymg research
. misconduct and predatory publications.” .-
2. Knowledge of Indexing and citation databases. - L
3. Knowledge of open access publicatiors and- ree e' h .
4. Knowledge of various plagiarism tools. “ i

‘Content

UNIT-1 - -
Phrlosophy and Ethics:, Introduction to philosophy: definition, nature and scope
concept, branches; Ethics: definition, moral phiicsophy, nature of moral judgments
and reactions Scientific Conduct: Ethics with respect to science and research,
Intellectual honesty and research integrity 3. Scientific misconducts: Falsification,
| Fabrication, and Plagiarisin’ (FFP), Redundant publrcatlons duplicate and

overlapping pubircatlons salami slicing, Selectlve reporting end misrepreséntation
of d ata

UNIT-1 Bl |

’ Pubhcatton Ethics: Publication ethics: definition, introduction and importance;

, Best practices / standards settmg initiatives and gmdehnes COPE, WAME, etc;
| Conflicts of interest;

Publication misconduct: defi nitlon _concept, problems that lead to unethical

behavior and vice versa, types: Violation of publication ethics, authorship and

contributorship; Identification of publication misconduct, complaints and appeals
Predatory publishers and joumals '

UN]T-lII L | -
Open Access Publishing:” Open access publications and - initiatives ;

SHERPA/ROMEO online resource to check publisher copyright & self-archiving

policies; Software tool to -identify predatory publications developed by SPPU ;

Journal finder/journal suggestion tools viz. JANE, Elsevier Journal Finder, Springer :
Journal Suggested etc




Publ:catuon Misconduct: Subject specific ethical ISSUES FFP, authorship ; _ C
Conflicts of interest ; Complaints and appeals: examples and fraud from india and

abroad; Use of piagtansm software like Tumitin, Urkund and other cpen source
soffware tools

UNIT-IV ]
Databases and Research Metrics: Databases- Indexing databases; Citation
databases- Web of Science, Scopus, efc;; Research Metrics - ‘Impact Factor of |.
| journal as per Journal Cltatlcn Repaort, SNIP SiR, 1PP, Cite Score Metrics: h-
index, g index, i10 index, altmetrics journal database
' Suggested Text Books -
1. Bird, A. (2006). Philosophy cf Sclence Rcutiedge .
2. { Macintyre, Alasdair (17) A short History of Ethies, London

3. | P. Chaddah {2018) Ethics in Competltwe Research: Do.not get scooped; dc
not get plagiarised, ISBN: 978-937480865

4, National ‘Academy of Sciences, .National Academy of Engineering and
Institute of Medicine (2009). On being a Scientist: A guide to Responsnble,

Conduct in Research, Third Edition, national Academic press .

5. Resnik, D.B (2011), What is Ethics in Research & why is it |mportant

_ National Institute of Environmental Health Sciences, 1-10, Refrieved from

hitps://www.niehs.nih. qov/research/rescurcesfbtoethlcslwhatlshndex cm

6. Becall, J (2012), Predatory pubhshers are corruptmg open access Nature,
489(7415),17%.

’ 7. | Indian National Scierice Academy (iNSA) EthICS in- Sc
Research and Governance (2019) o

e 'Educatio'n','

’ “a‘.é‘a‘:'s (L

Note: There will be nine-questions in total from all four units. Questlon number one is
compulsory and set from all four units. Students have to attempt five questlons in all
selectlng at Ieast one questlen from each four units.



o Literature Survey and Seminar

L)

HE-302 . Total Credits: 2
TP . Internal Marks: 50
00 :

N

" Total Marks: 50

Course Objectives: - - L
1. Literature Survey and Seminar is preliminary steps towards research problem
formulation, developing a research plan and preparation of draft synopsis.
Each student will carry out the exhaustive literature survey and the review of
the work done earlier on the topic of research under the guidance of
supervisor/Faculty. It also focuses on important steps in research methods

and developing a research plan, R . '

~ Course outcome:- - -
The students will be able to do. original research work and will learn the basic
-step of Review of Literature. They will be able fo formulate research. problem, -
developing a research plan and preparation of draft synopsis. o -

ST

Literature Survey . , . ‘ ,

. Overview ~ What is literature survey, Functions of literature:survey, sources of
literature, various referencing procedures, developing a_ Bibliography, maintain
literature data using Endnote, Identifying the gap areas from the literature review
‘and research database, Searching for publications — Publication databases,
search engines and patent databases, Find some/all of the references for a given
paper, including those that are not.on the web Oniine tools — google, CiteSeer,
ACM Digital Library, IEEE, The on-line-Computer Science bibliography, Survey
papers, Searching patents : _ ' -
Formulating Problem Statement

- 1. Overview of research process: Formulating the Research Problem,
Extensive Literature Review, Developing the objectives, preparing the
Research Design Pioblem Formulation, Identifying variables to be studied,
determine the scope, objectives, limitations and or assumptions of the
identified research problem, Justify basis for assumption, Formulate time
plan for achieving targeted problem solution including Sample Design,
Collecting the Data, Analysis of Data, Generalization and Interpretation,
preparation of the Report or Presentation of Results-Formal write-ups of
conclusions reached. : ' . .

2. Problem statement — Conditions and steps in selecting a research problem,
Understanding the Key research area of interest, How to get new ideas
(Criticizing a paper), Finding a good problem: Top-down and Bottom-up
approach, Creative -thinking techniques, Coming up with a problem
statement :

3. Defining objectives — How to find objectivés, characteristics of objectives.

w2 e b
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Developing a research plan:
Experimentation. - Lo

1. Develaping & Research Proposal: Format of research prOpdsa\, individual -

research proposal, {nstitutional proposal, Proposal of 2 student

_Expldration, Hescription, Diagnosis and

Note:- ' : . ' '

Internal assessment will be carried out by the involved respective faculty

members on the basis of studerit's progress in terature review and problem

formulation. nternal Assessment/ evaluation of the candidate wil be carried

out by internal board of examiner on the basis of literature review, proposal, |
and viva vace. Candidates have to give_pre'sentaﬁbn hased-on

presentation- ool _

the literature survey, whiclt will carry 50 marks each. The candidate shall

-submit the three copies of preseﬁ'tation to the office. of department through
the ' respective supervisor. The _presa_ntation having’ drafted synopsis
involving problem formulatior; literature Teview, research gap,-pian of the

- research work related to the topic of regearch and will be conducted in-the

presence of Supervisor, Chairperson & Faculty Coordinator and open to all

students of the department. Other faculty members may attend and give
suggestions relevant to topic of research. The student will submit review of |-

literature as well as. drafted synopsis at the end of semesfer in a specified

. format duly signed by supewis_orlFaculty.

— Yo —
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A ' ) .. ToT and Cloud Computing _
PHE-401 - - o . Total Credits: 4
LTP - Internal Marks: 20
400 - - & . _ ' External Marks: 80

Total Marks: 100

~ Course Objeetive: The objective of this course is:

e To learn core issues of Internet of Thmus 10T bommumcanon protocols and securlty
concerns. i
e To study the fundamental concepts of cloud computmg, enablmg technologies, cloud.”
service models and security concerns :
Pre-requisite: None.
Course Outeomes: At the end of the course, students will be able to:
e understand concepts, architecture, applications and design prrnc:p[es for” connected
devices in loT; _
. e,\plam, an_a!yze and design loT-oriented communi'cation protocols and security
- CONCETNS - ' ‘ ' ' '
-+ _ understand core issues of cloud computing and enabling technologies;
« design services based on cloud computing platforms;
' - Content

. Unit—I B : | 08 Hours

Internet of Thing (YoT): overview, conceptual framework, alCh]tBCtLlle maJm components, common
| applications Design principles for connected devices: Modified 0S| Mode) for 10T/M2M systems, ETSI
MZM Domains and High-level capabilities. wireless communication technofogies - NFC. RFID,
Biuetooth BR/EDR ‘and Bluetooth low energy. Zigliee, WiFi, RF tlanscewet and RF modules. Data

enrichmerl. data consolidation & device management at g,aiewa) '

Unit —11 | 10 Hours

Design prmc:p!es for web -connectivity: web communication protocols for connected devices:
conserained application protocol, CoAP Client web connectivity, client authentication, lightweight M2M
communication protocol. Message communication protocols for connected devices - CoAP-SMS, CoAP-
_MQ MQTT, XMPP 10T Ell\rﬂby SECLTLY : and vulnerabilities arid their solutions.

Hnit 11 ' [ “10 Hours

[ Ciond Computmg Definition. roots of cloud computing. characteristics, L.lOUC[ architecture. deployment
modeis service models, Viftualization: Benefits & drawbacks: of virtualization, server virtualization,
virfualization of operating systen, platform, CPU. network, apptication, memory and-J/O devices stc.

Unit -1V -] 10 Hours -

Cloud Computing Service Platforms - Compure sewncm storage services, database services,
application services, queuing services, e-mail services, notification services. media services, content
‘delivery services. analytics services, deph)) menl & management services, identity & access management
services and their case studies, Seuumv in cloud computing: issues, threats, data security and information
| security ‘

S‘uggested Text Books

| Methodologies, Springer

1. | Dimitrios Serpnos, Marilyn Wolf. internet of T'hmg,s (IoT) Systems, Architecture, Algorithms, ‘

2, | Madisetti and Arshdeep Bahga, [mernet of T! hmg (A Hands-on Approach), VPT

3. I"ﬂnus daCosta. Rethinking the internct of Things: A Scalabie Approach to Connecting
. Everything, Apress Publications

Arshdeep Bahga, Vijay Madisetti, Cloud Compumg - A Hands-on r\])pTOdCh lmwexsuy Press.

Rajkumar Buyya, James Broberg, .Audrzej Goscinski, Cloud Cowputnmo « Principles and

H
o
3
_;_ P
H
i

© 1 Paradigims, Wiley India Pvi. Lid.

— Y2 . Pagelofi0
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6. { Raj Kamal. Internet of Things - Architecture and Design Principles, McGraw Hills

7. | Kai Hwang, Geoffrey C.Fox, and Jack J. Dongana Distributed and Cloud Computing. Elsevier
India Private Limited .

8. | Saurabh Kumar, Cloud Computmg, Wiley India Pvt, Lid,
Shailendra Singh, Cloud Computing, Oxford

| 10. { Coulouris, Dollimore and Kindber, Distributed System: Concept and Desxgn, Addison Wes]ey
11. | Michael Miller, Cloud Comnputing, Dorling Kindersley India

12. | Anthony T. Velte, Toby J. Velte and Robert Elsenpete1 Cloud computing: A practlcal Appioach
McGraw Hill |

. Note: Nine questions. will be set in all by the examiners taking two guestions from each . -
~ unit and one question containing short answer type questions from entire syllabus. Students
will be required to attempt five. questions, selecting one questmn from each unit. Questlon
-No.l is compulsory which is from entire syllabus.

’ Page 2 of 10
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| s " Optimization Techniques - - S

PHE-402 - e g ' Total Credits: 4
LTP . | : _ . ‘ Internal Marks: 20

4 00 . _ , o - External Marks: 80
_ : o . o Total Marks: 100

Course Objective: The objective of this course is: -
» Learn the aspects of optlmlzatlon
e Learn different biological optimization techmques
o Leamn the applications of‘ Genetlc Algorithms,
Pre-requisite; None,
Course Outcomes: At the end of the course, students will.be able to:
e understand the role and principles of optimization techniques using LPP;
* solve problems based on artif cial intelligence, fuzzy logic and fuzzy sets
. understand the basics and theorem of genetic algorithm

- & ablefo [mp[emcnt genetic algorithms in different data structures

Content .

Unit -1 Y : | 08 Hours
_Introductlon Goal of optimization, local and global optima, Multi- objectwe optimization, Problems in
:| global optimization, Need of evolution, Biological terminology, Search spaces and fitness 1andscapes
Conventlona] Optimization and Search Techniques - Giadlem-Based Local Optimization Method.:

Unit -1 . | 10 Hours
Basic concepts of neuro- computing Artificial Neural Network (ANN) and their biological roots and
motivations, Learning Paradigms, ANN training Algorithms - perceptions, Training rules, Delta, Back
Propagation Algorithm. Fuzzy Logic: Overview of Classical Sets & Fuzzy Sets, Membership Function,

Fuzzy rule generation. Operations on Fuzzy Sets, Fuzzy Arithmetic: Fuzzy Numbers, LlﬂgUIStlc
Variables, Fuzzy Equations. -

Unit {11 | - 10 Hours
Genetic, Algorithm(GA): Difference between Genetic Algorithm and traditional methods, Encoding.
Initialization, Selection — elitism, rank selecticn, tournament selection, Boltzmann selection, steady state
selection etc.; Crossover, mutation, Replacement; Schema theorem — schemata and masks, Wildcards,
Holland’s schema theorem and criticism; convergence. :

Unit IV g - ' | 10 Hours

Computer Implementatmn of Genetic Algorithm: Data Structures, Mapp:ng objective functions to.
fitness form, Fitness scaling. Random Optimization: Simulated Anneahng, Tabu Search, Ant Colony
Optimization, Particle Swarm Optimization, Memetic Algarithms
| Suggested Text Books

I. 1 S.N. Sivanandam & S. N. Deepa, Principles of Soft Computing, Wlley - India, 2007.

2. | Goldberg D. E., Genetic Algonthms in Search, Optumzatlon and Machine Learning, Addison-
Wesley, 1989, :

3. | Mitcheil M., An Introduction to Genetchlgonthms Prentlce-Ha!! 1998.

4, | Weise Thomas Global Optimization Aigorithms — Theory and Appllcat;on http: /lwww it-weise.de/
: projects/book.pdf .

Note: Nine questions will be set in all by the examiners taking two questions from each
unit and one question containing short answer type questions from entire syllabus. Students

_will be required to attempt five questions, selecting one questlon “from each unit. Question
No.l is compulsoly which is from entire syllabus,

’éf“' ‘ - Page 3 of 10
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HF-403 _ R . ' Total Credits: 3
TP - I Internal Marks: 20
00 . ‘ o . External Marks: 80
* Total Marks; 100

/.-\ . Artificial Intelligence and Mac_hiné Learﬁing'
p :
L
3

Course Objectives:
The objectives of this COUTSE are: ‘
« To introduce students to the basic principles and app:oaches of Machine Lear mng
¢ To become familiar with regression methods and classification techniques.
To understand a range of machine learning algorithms along their strengths
To be able to apply machine Jearning 'algorithms to solve simple modern day problems.

d

* Pre-requisite:None. ) o

Course Qutcomes: At the end of the course, students will be able to:
*  Gain information regarding fundamexljtal features of Machine Learning. '
-  ldentify various machme learning mechanisms suitable for solution of given, ploblem
» Solve the required quenes pertaining to Al using ML. :
. Implement different machine learning techniques for the optunal solutson
o Develop apphcatton progr ammmg interface using machine learmnsc,

Contents )

_ Urit—I - ‘ | 11 Hours

Introduction to A - Intelligent Agents, Problem-Solving Agents, Searching for Solutions - Breadth-first
search, Depth-first search, Hill-climbing search; Games - Optimal Decisions in Games, Alpha—Beta
Pruning, Defining Constraint Satisfaction Problems, Constraint Propagation, Backtracking Search for
CSPs, Knowledge-Based Agents, Propositional Logic, Propositional Theorem Proving: Inference and
proofs, Proof by resolution; Knowledge Engineering in First-Order Logic, Inference in Fll‘St-OldE]‘ Logic:
Propositional vs. First-Order Inference.

A

_ Unit i1 ' - | 10 Hours
- Machine Learmng Fundamentals: Types;  Supervised Leammg (Regression/Classification)
Unsupervised, Semi supervised, Reinforcement learning, Batch and Online Learning, Instance-Based
| Versus Model-Based Learning, Main Challenges of Machine Learning,- Non-representative Training
Data, Poor-Quality Data, Over fitting and Under fitting the Training Data, Testing and Validating, Hyper
parameter Tuning and Model Selection, Data Mismatch.
{Unit -1I - : E Hours
End-to-End Machme Learning PrOJect and Classification: Look at the big plcture Get the data,
Discover and visualize the data to gain insights, Prepare the data for Machine Learning algosithms, Select
a model and train it, present the solution, Launch, monitor, and maintain your system, Training a Binary

Classifier. Performance Measures, Multiclass Classification, Error Analysis, Multi label Classification,
Multi output Classification. :

“Unit—IV - | 9 Hours

Trammg Models and Support Vector Machines: Linear Regression, Gradlent Destcent and its types

Polynomial Regression, Learning Curves, Regularized Linear Models, Logistic Regression, Linear SYM
Classification, Norlinear SVM Classification- (Polynomial Kernel, Adding Similarity Features, Gaussian
RBF Kernel, Computational Complexity), SVM Regression, Decision Function and Predictions,.
| Quadratic Programming, The Dual Problem

Suggested Text Books

i1, | Scikit-Learn, Keras, and Tensor Fiow: Hands- On Machine Learning with Concepts, Tools and
Techniques to Build Intelligent Systems 3™ edition, O*Reilly Publishers, 2022

2. | Artificial Intelligence; A Modem Approach Third Edition, Stuart Russell and Peter Norvig, Pearson
Education.

Y
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“Machine Learning For Absolute Beginners; Oliver Theobald, 2" Edition, 2017 .

'3,

4. | Artificial Intelligence, 3vrd Edn., E. Rich and K. Knight (TMH). ]

5. 1 Kevin Murphy. Machine Learning: A Probabilistic Perspective, MIT Press, 2012,

6. | Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning, Springer
1] 2009 (fres onhne)

Note: Nine questions will be set in all by the examiners takmg two questaons from each unit and one
question coniaining short answer type questions from entire syllabus. Students will be required to -
attempt five questions, selecting one questlon from each unit. Question Na.l is compulsory which is -
from entire syllabus : :

. — n .
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: - Security in Computing _ ‘ :
~ PHE-404 ' : o | ' Total Credits: 4
L TP : ' : : ' Interwal Marks: 20

400 ) : External Marks: 80

. Total Marks: 100
Course Objective: The objective of this course is:

& To understand the basics of Cryptography and Network Security.

»To be able to secure a 'message over insecure channel by various means
~ »To learn about how to maintain the Confidentia] ity, Integrity and Availability of a data.

* To understand various protocols for network security to protect against the threats in the
networks. - _ - . ' ‘ '
Pre-requisite: Basics of Computer Networks. _ ' N
Course Outcomes: At the end of the course, students will be able to
* Describe network security services and mechanisms.
e Symmetrical and Asymmetrical cryptography
 Data Integrity, Authentication, Digital signatures o
* Various Network Security applications, Firewall, Web Security, Email Security, Ete, )
' Content : 4 -
7 o Unit | ' | 10 Hours
Basic Encryption and Decryption: .

Terminology And Background: Encryption, Decryption and Cryptosysters, Plain Text and Cipher Text,
Encryption Algorithms, Cryptanalysis. '

Introduction to Ciphers: Monoalphabetic Substitutions such as. Caesar _Cipher, Cryptanalysis of
Monoalphabetic Ciphers. Polyablphabetic Ciphers, Perfect Substitution Cipher such as the Vernam
Cipher, Stream and block Ciphers, Characteristics of Good Ciphers: Shannon Characteristics

Secure Encryption Systems S o

Public Key (Asymmetiic Key) Encryption System: Concept and Characteristics of Public key
-Encryption System, Introduction to Merkle- Hellman Knapsacks, RSA Encryption in detail, Introduction

to Digital signature Algorithms, The Digital Signature Standard (DSA) .
Secure Secret Key (Symmetric) Systems: The Data Encryption Standard (DES), Analyzing and

strengthening of DES, Key Escrow and Clipper, Introduction to Advance Encryption Standard (AES).
' ' Unit 11 ' | - 7 Hours

Applied Cryptography, Protocols and Practice . _
Key ‘Management Protocois: Solving Key Distribution Problem, Diffie- Heliman Algorithm, Key

| Exchange with Public Key Cryptography.

Public Key Infrastructure (PKI): Concept of Digital Certificate, Certificate Authorities and its roles
{ Legal Issues: Copyrights, Patents, Trade Secrets, Computer Crime, Cryptography and the Law

Unit ~I1J- | . 10 Hours

Operating system, Database and Program Security _

Operating System Security: Security Policies, Models of Security, Securify Features of Ordinary
Operating System, Security Features of Trusted Operating System

Database Security: Security Requirements of Databases, Rel iability and Integrity. Protection of
Sensitive Data

Program Security: Kinds of Malicious Code, How Viruses Attach and Gain Control, Home for Viruses,

Virus Signatures, Preventing Virus Infection, Trapdoors, Convert Channels.

Unit -1V ' | .8 Hours
Network Security , o -
Network Security Issues Such as Impersonation, Message Confidentiatility, Message Integrity, Message
Integrity, Code Integrity, Denial of Service, Secure Communication Mechanisms Such as TPSec, PKI
based Authentication and Kebreos Authentication '

' “(t‘l?"" ' Page 6 of 10
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" | Web Security: Solving Prwacy Problems Solvmg Authenncataon Problems Secure Software Layer |
". | (SSL) Prétocol, Secure Electronic. Transaction (SET ) Protocol

Secure Electronic Mail: Privacy Enhanced Emali (PEM) Pretty Good Privacy (PGP) Publzc Key
Cryptography Standards- PKCS#7 - §
Sugpested Text Books ‘ ' . -

I. | Charles P Pfleeger,  Security in Computmg o

Bruce Schinier,” Applied Crytography Protocols™

1 Lincoin d Stein, * World Wide Web security FAQ™

RSA Laboratories, “ Cryptographic Message Syntax standards™

William Stallings, ® Network Security Principles”, Pearson Education -

William Stallings, © Cryptographic Essentials”, Pearson Education

C

onf | m| v e

Note: Nine questions will be set in all by the examiners taking two questions from each
unit and one question containing short answer type questions from entire syllabus. Students
will be required to attempt ﬁve questions, selecting one question from each unit. Questlon
No.1lis compulsory which is f'rom entire syllabus.
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‘ Data Analytics _ :
PHE-405 ' . ' . , Total Credits: 4
LTP ‘ : Internal Marks: 20
4 00 - External Marks: 80

) ) Total Marks: 100
Course Objective: The objective of this couirse is: - '
To provide foundation for data analytics and application area related to it and
. understand.the core concepts end emerging technologies.

Pre-requisite; None -
Course Outcomes: At the end of the course, studerits will be able to:

* To explore the fundamental concepts of data-analytics -

* Understand the data analysis techniques for application handling large data.

¢ Visualize and present the inference using various tools

* Understand various machine learning algoritl{uns used in data analytics process.

' “Content : .

Unit - - ' .| 10 Hours

Data Analytics - Types —Phases - Quality and Quantity of data — Measurement - Exploratory data
analysis - Business Intelligence, ' : ' . .

BIG DATA Big Data and Cloud technologies - Introduction to HADOOP: Big Data, Apache Hadoop,
MapReduce - Data Serialization - Data Extraction - Stacking Data - Dealing with data.

Unit —1I - : | 7 Hours

Data Visualization [ntroduction to data visualization — Data visualization options — Filters— Dashboard
development tools — Creating an interactive dashboard with dc.js - summary.

Unit 111 B [ 10 Hours

Machine learning ~ Modeling Process — Training model — Validating model - Predicting new
| observations -Supervised learning algorithms — Unsupervised learning algorithms.

The Evolution of Analytic Processes, The Evolution of Analytic, Processes The Evolution of Analytic
Tools and Methods. Legacy Data, Hypothesis Testing, Prediction, Software, Complexity, Business
problems suited to big data analytics. - 4 '

Unit -1V ) - | 8Hours

Ethics And Récent Trends Data Science Ethics - Doing good data science — Owners of the data - Valuing
different aspects of privacy - Getting informed consent - The Five Cs — Diversity — Inclusion — Future
Trends. : ' o

Suggested Text Books

1. - | Data Warehousing in the Age of Big. Data by Krish Krishnan, Morgan Kaufmann.

Big Data Analytics with R and Hadoop by Vignesh Prajapati -

VSIS

Principles of Big Data Preparing, Sharing, and Analyzing Complex Information, 1 st Edition, by [
Berman, published by Morgan Kaufmann :

“Big Data Analytics - From Strategic Planning to Enterprise Integration with Tools, Techniques,
NoSQL, and Graph™ By David Loshin, Morgan Kaufmann

5. | Big Data Analytics Using Splunk By Peter Zadrozny , Raghu Kodali, Apress 2613

6. | Franks, Bill, “Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with
Advanced Analytics”, Wiley, 1st Edition, 2012. S '

Note: Nine questions will be set in all by the examiners taking two questions from each
unit and one question containing short answer type questions from entire syllabus. Students
will be required to attempt five questions, selecting one question from each unit. Question
No.l is compulsory which is from enitire syllabus. ‘ ‘ '

L fE — 4] —
Chairperson ‘

Cepartment of Computer Science & -
«  Ereozering and Intormetion Technology
5% Yl Vishwisosaeaya, fhangar Kelan, Sonepat ™7
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Advances in Network Technologies
PHE-406 ' : ' Total Credits: 4
"L TP . Internal Marks: 20
4 00 - : ‘ . External Marks: 80

- Total Marks: 100
Course Objective: The objective of this course is;

s Understand the concepts of networkmg, layered structure and pr otocols thoroughly
e Understand the role of air-interface for-5G technology
Proficient about designing a 5G networking application.

» Learn and conceptualize low delay service, broadband, security in 5G network.
Pre-requisite: None.

Course Outcomes: At the end of the course, students will be able to:

Understand and explain the channe! models of 5G and the use cases for 5G.
Analyze use of MIMO in 5G and its techniques.

Draw and explain 5G arcliitecture, its components and functional crlteua

* Understand device to device (D2D) communication and standardization.
Study the in-depth functioning of 5G radio access technologies.

Contents : g
Unit—1 | 08 Hours
Intreduction to computer networks: ‘Reference Models: The OSI Reference Model, Example
Networks: The Internet, Connection-Oriented Networks (X.25, Frame Relay & ATM), Ethernet.
Network Layer: Network Layer Design Issues: Store-and-Forward Packet Switching, Services Provided
to the Transport Layer, Implementation of Connectionless Service, Tmplementatlon of Connechon-
Oriented Service, Comparison of Virtual-Circuit & Datagram Subnets.

Internetworking: Networks Differences, Connectmg Networks, Concatenated Virtual Circuits,
| Connection fess Inter networking, Tunneling, Fr agmentation.

. Unit —11 . " [ 08Hours
ereless Internet Networks access: Flbe‘ opt1c network access technologies (FTTH WDM PON and
EP2P),

IP Addressing, SG channel modeling and use cases; Modeling requirements and scenarios, Channel
model, requirements, Propagation scenarios, Relaying multi-hop and cooperative communications:

Principles of relaying, fundamentals of relaying, C‘ogmtwe radio: Architecture, spectrum sensing,
Software Defined Radto (SDR)

_ Unit-flY ' | 11 Hours -
Multiple-input multiple-output (MIMO) systems: Introduction to Multi-antenna Systems, Motivation,
Types of multi-antenna systems, MIMO vs. multi-antenna systems; Diversity, Exploiting multipath
diversity, Transmit diversity, Space-time codes, The Alamouti scheme, Delay clwersny, Cyelic delay _

-~ | diversity, Space-frequency codes, Spatial Multiplexing;

The 5G architecture: Introduction, NFY. and SDN. Basics about RAN architecture, High-level’
requirements for the 5G architecture, Functional architecture and 5G- ﬂexlblhty, Functional split criteria,
Functional split alternatives, Integration of LTE and new air interface to fulfill 5G Reqmrements
Enhanced Multi-RAT coordination features

Unit-IV - [ 11 Hours
Device-to-device (D2D) communications:. D2D: from 4G to 5G, D2D standardtzatlon 4G LTE D2D,
D2D in 5G: research challenges, Radio resource management for mobile broadband D2D, RRM
techniques for mobile broadband D2D, RRM and system design for D2D., 5G D2D RRM concept,
services, National security and public safety requirements in 3GPP-and METIS.
The 5G radio-access technologies: Access design principles for muiti-user communications, Orthogonai
multiple-access systems, Spread spectrum multiple access systems, Capacity limits of miultiple-access
methods, Sparse code multiple access (SCMA), Interleave division multiple access (IDMA), Radio

access for dense deployments, OFDM numerology for smail-cell deployments Radio access for V2X
communication ‘
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" Suggested Text Books : ,
1. | Data and computel commupications - Stal]mgs W, Pearson/Prentlce Hall 20! 4, ISBN
9780133506488 - :
2. | 5G:Mobile and Wirelgss Communications Teclmology by Afif Osseuan Jose F Monserraf, Patrick
- * | Marsch, Cambridge University press, 2" Edition, 2011
3. | Computer netweorks - Tanenbaum A.S.; Feamster, N Wetherall D. J Pearson, 2021 ISBN'
9781292374062 '
4. | 3G NR: The Next Generation Wu eless Access Techno!ogy by Erik Dahlinan, Stefan Parkvail Johan
Sko'ld; Elsevier Publications, 1¥ Edition, 2016 -
'|5: | Fundamentals of 5G Mobile Networks by Jonathan Rodriguez, Wiley Publications, 1% Edition 2010
6. | Data Communications and Neiworkmg wnth TCP]P Protocol Smte by Behrouz A. Forozoun TMH,'
6th fdltlon 202’7 o .
Note: Nme questions will be set in all by the examiniers taking two questions from each unit and one

question- containing short answer type questions from entire syllabus. Stidents will be required to
attempt five questions, selecting one question from each umt Quest:on No i is compulsm y which is

ﬁ om entire sy]labus

Dep;rtment of Ccrm.s‘;»r SCTE'ICP &
Engineering and information Teck no.og\_{

- BPS Mahﬂa Vshwawdyalayn ‘ralpa. Kaan, b:mepal (HR).
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 List of Courses offér_eq by Department of Fashion Technology for Ph.D Course work

S.No | Course Code | Course Title .

11 B PHE-601 Evaluation of Textile Materials ~

2 ' PI“:};B;602. | Revent Developments in Apparel Technology
3 . PI-[E—GOS T Textile Mateiial & Progess '
4 PHE-604 Funct;oqal_Textﬂes & Garments
5 PHE-605 | Fashion Supply Chain

-



. | Designing a Transport Layer Protocol for Ad Hot Wireless Networks, Design Goals
| of a Transport Layer Protocol for Ad Hoc Wireless Networks, Classification of

Transport Layer Solutions, TCP Over-Ad Hoc Wireless Networks, Other Transport
Layer Protocol for Ad Hoc- Wireless Networks, Security in Ad Hoc Wireless
Networks, Network Security Requirements, lssues and Challenges in Security
Provisioning, Network Security Attacks, Key Management, Secure Routing in Ad
Hoc Wireless Networks. ‘ : : -

UNIT-IV |

QUALITY OF SERVICE: Introduction, Issues and Challenges in Providing QoS in
Ad Hoc Wireless Networks, Classification of QoS Solutions, MAC Layer Solutions,
Network Layer Solutions, QoS Frameworks for Ad Hoc Wireless Networks. E

ENERGY MANAGEMENT: Introduction, Need for Energy Management in Ad Hoc
Wireless Networks, "Classification of Ad Hoc Wireless Networks, Battery
Management Schemes, Transmission Power Management Schemes, System
Power ‘Management Schemes. WIRELESS SENSOR NETWORKS: - Introduction,
Sensor Network Architecture, Data Dissemination; Data Gathering, MAC Protocols
for Sensor Networks, Location Discovery, Quality of a Sensor Network, Evolving

Standards, Other issues. - -
Suggested Text Books S

1. | and B.S.Manoj, 2004, PHI. _ :

Ad Hoc Wireless Networks: Architectures and Protopols - C.lSiya Ram Mﬁi‘thy

Wireless Ad- hoc and Sensor Networks: Protocols, Performance and Control -
2. | Jagannathan Sarangapani, CRC Press L : -

Note: There will be nine questions in total from all four units. Question number one is

compuilsory and set from all four units. Students have to attempt five questions in all

selecting at least one question from each fo_ur units.
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| - | C
‘Adhoc Wireless & Sensor Networks

PHE-511

'To_tal‘ Credits: 4
LTP Internal Marks: 20
400 External Marks: 80
_ Total Marks: 100

Course objectlve - |

1. To understand the basics of Ad-hoc & Sensor Networks. .

2. To study about the issues pertaining to major obstacles in estabtlshment and
- efficient management of Ad-hoc and sensor networks.
-3. To understand the nature and appllcatlons of Ad-hoc and sensor networks

3
4. To understand various secunty practices and protocols of Ad-hoc and Sensor
Networks.

| Course Outcomes: At the end of the course, students wrlI demonstrate the abrlity
- 1. To identify different issues in wireless ad hoc and sensor networks. "

" 2. To analyze protocols developed for ad hoc and sensor networks.

3. To identify and address the security threats in- ad hoc and sensor networks.
- Establish a Sensor network envrronment for dn‘ferent type of applications.
4. Appreciate the lmportance of Adhoc and sensor networks for applications like .

environment monrtonng, habitat monltonng, health care and data aoqu15|t|on
‘systems.

- 5. Understanding of data transmission technologies of the Adhoc and sensor, -

devices with focus on channel access routing and security.

- 6. Appreciate the need and importance of converged networks, ubsqmtous

environment and  Internet of things in the -context of Adhoc and sensor
networks. L '

Conten.t

TUNIT-1 ' ]

Wireless LANS and PANS: Introduction, Fundamentals of WLANS IEEE 802.11
Standard, HIPERLAN Standard, B!uetooth Home RF. Wireless Internet: Wireless
Internet, Moblle IP, TGP in Wireless Domain, WAP, Optimizing Web Over Wireless.

UNIT-I

"AD HOC eretess Networks Introduction, Issues in Ad Hoc Wireless Networks, AD

Hoc Wireless Internet MAC Protocols for Ad Hoc Wireless Networks: Introduction,
Issues in Designing a MAC protocol for Ad Hoc Wireless Networks, Design goals of

a MAC Protocol for Ad Hoc Wireless Networks, Classifications of MAC Protocols,
Contentlon - Based Protocols, Contention - Based Protocols with reservatlon
Mechanisms, Contention — Based MAC Protocols with Scheduling Mechanisms,
MAC Protocols that use Directional Antennas, Other MAC Protocols.

UNIT-1F |

-ROUTING PROTOCOLS Intreduction, Issues in Designing a Routing Protocol for

Ad Hoc Wireless Networks, Classification of Routing Protocols, Table ~Driven
Routing Protocols, On — Demand Routing Profocols, Hybrid Routing Protocols,

Routing Protocols with Efficient Flooding Mechanisms, Hlerarchical Routlng
Protocols, Power — Aware Routing Protocols.

TRANSPORT LAYER AND SECURITY PROTOCOLS Introduction, Issues in

i ag"’-’mhpcraom ’ |
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1. | Digital Signal Processmg Prmcnpals algorithms and applications-J.G.
Proakis & D.G:Monolokis, 4" ed.,PHI

2. | Discrete Time'signal processmg Alan V Oppenheim & Ronald W Schaffer,
PHI.

| 3. | DSP — A Pratical Approach — Emmanuel C. Efeacher Barrie. W. Jervis, 2 ed.,
| Pearson Education. . ,

Note: There will be nine questions in tota! from all four units. Question humber one is
compulsory and set from all four units: Students have to attempt five questlons in all
selecting at least one question from each four units..
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PHE-510

4 00
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o

':'Advanced Digital Signal Processing

Total Credits: 4
LTP Internal Marks: 20

External Marks: 80
Total Marks: 100
Course objectwe - '
1. To study about discrete tlme systems and fo learn about FFT algorithms
2. To study the design techniques for FIR and IR digital filters -
3. To study the finite word length effects in signal processing

4. To study the properties of random S|gnal Muitirate digital signal processmg and
about QMF filters

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

1. To have a deep understanding on basms of digital signal processing which can

be applied to communication systems.

. To design the Multirate Filters " :

. Know the analysis of discrete time signals

. To study the modem digital signal processing algonthms and apphcations
Have an in-depth knowledge of use of digital systems in real time applications

. Content

e UNIT-1 ' |
Review of DFT, FFT, IR Filters, FIR Filters, Multlrate Signal Processing:
Introduction, Demmatlon by a factor D, lnterpo!ation by a factor |, Sampling rate
conversion by a rational factor I/D, Multistage Implementation of Sampltng Rate
Conversion, Filter design & Implementation for sampling rate conversion,
Applications of Mult:rate Signal Processing

UNIT-II - ' |
Non-Parametric methods 'of Power Spectral Estimation: Estimation of spectra
| from finite duration observation of signals, Non-parametric- Methods: Bartlett,

Welch & Blackman & Tukey methods, Comparison of all Non- Parametnc
methods

UNIT- I ]
Parametric Methods of Power Spectrum Estimation: Autocorrelatlon & Hs
Properties, Relation between auto correlation & model parameters, AR Models -

Yule-Waker & Burg Methods, MA & ARMA models for power spectrum
es’nmatton -

UNIT-V T

Lmear Prediction : Forward and Backward Linear Prediction — Forward Linear
Prediction, Backward Linear Prediction, Optimum reflection coefficients for the
Lattice Forward and Backward Predlctors Solution of the Normal Equations:
Levinson Durbin Algorithm, Schur Algonthm Propertles of Linear Prediction
Filters,

Finite Word Length Effects: Analysis of finite word length effects in leed-pomt
DSP systems — Fixed, Floatlng Point Arithmetic

‘| Suggested Text Books o
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TDM Bus- Space and Time Division Switching Combinations- Public Switched
Telephone Network, Packet Switching- Datagram Approach- Virtual Circuit
Approach- Circuit Switched Connection Versus Virtual Circuit ‘Connection,
{ Message Switching. Multiplexing: Time . Division  Multiplexing  (TDM),
1 Synchronous Time Division 'Multiplgxing, Digital Hierarchy, Statistical Time
Division Multiplexing. Multiple Access: Random Access, Aloha- Carrier Sense
Multiple Access (CSMA)- Carrier Sense Multiple Access with Collision Detection
(CSMA)- Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA),
| Controlied Access- Reservation- Polling- Token Passing, Channelization-
Frequency- Division Multiple Access (FDMA), Time - Division Multiple Access
‘| {TDMA), - Code - Division Multiple Access (CDMA).

| Suggested Text Books : T

-| Data Communicétion and Computer Networking - B. A.Fo.rouzén, 3rd ed.,
1. {2008, TMH. . L :

2. | Advanced -Electronic Communication. Systems - W. Tomasi, 5 ed., 2008,
| PEL : A R _

3 | Data Communications and Computer Networks — Prakash C. Gupta, 20086,
PHL. R ' :

4. | Data and Computer Communications. - William Stallings, 8th ed., 2007, PHI.
5. | Data Communication’and Tele Processing Systems — T. Housely, 2"
Edition, 2008, BSP. .. - '

: 6.' Data Communications and Computer Networks- Brijendra Singh, 2rid &d.,
2005, PHL

~ Note: There will be nine quesfions-in total from all four units. Question number one
is compulsory and set from all four units. Students have to attempt five questions in
all selecting at least one question from each four units.
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Advanced Data Communications

- Total Credits: 4

PHE-509

LTP Internal Marks: 20

4 00 External Marks: 80
. . Total Marks: 100

Course objecttve - |

1. To learn different types of dlgltal modulation techniques

2. To learn the basic concepts of data communication.

3. Toleamn the vartous error detectlon and correctlon codes and dlfferent types of
protocols. -

To learn the different types of switching and multlplexmg technlques

To learn the various multiple access techniques.

To develop an understandlng of complete data communication and networking
Course Outcomes: At the end of the course, students will demonstrate the ability to:
1. Understand different modulatlon schemes and concepts of data communication.
2. Understand various error detection and correction schemes, network

topologies and protocols

3. Understand vanous types of swnchlng, mulﬂplexmg ‘and access techmques

moa

Content

UNIT- | | |
Digital Modulatlon Introduction, Information Capacity Blts Bit Rate, Baud, and

| M-ARY Coding, ASK, FSK, PSK, QAM, BPSK, QPSK, 8PSK, 16PSK, 8QAM
| 16QAM, DPSK - Methods Band Width Efﬁclency, Carrier Recovery, Clock

Recovery

UNIT-I ) B

Basu: Concepts of Data Communications, Interfaces and Modems: Data
| Communication- Components, Networks, Distributed Processing, Network
Criteria- Applications, Protocols and Standards, Standards Organizations-
Regulatory Agencies, Line Configuration- Point-to-point- Multipoint, Topology-
Mesh- Star- Tree- Bus: Ring- Hybrid Topologies, Transmission Modes- Simplex-
Half duplex- Full Duplex, Categories of Networks- LAN, MAN, WAN and
Internetworking, Digital Data Transmission- Parallel and Seral, DTE- DCE
Interface- Data Terminal Equipment, Data Circuit- Terminating Equipment,

‘Standards ElA 232 Interface Other {nterface Standards, Modems- Transmission
Rates.

UNIT-|Ii

Error Detection and Correction: Types of Errors- Single- Bit Error, CRC (Cyclic
Redundancy Check)- Performance, Checksum, Error Correction- Single-Bit
Error ‘Cofrection, Hamming Code. Data link Control: Stop and Wait, Sliding
Window' Protocols. Data Link Protocols: Asynchronous Protocols, Synchronous
Protocols, Character Oriented Protocol- Binary Synchronous Communication

{BSC) - BSC Frames- Data Transparency, Bit Oriented Protocols - HDLC Link
Access Protocols. :

UNIT- IV , ‘ |
Switching: Circuit Switching- Space Division Switches- Time Division Switches-
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Note: There will be nine questions i in total from all four unlts Question number one is
-compulsory and set from all four units. Students have to attempt five questlons in ail

- selecting at least one question from each four units.
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'CMOS Analog & Mixed Signal Design

- PHE-508 Total Credits: 4
LTP Internal Marks: 20
400 ‘External Marks: 80

Total Marks: 100

Course objective:-

1. To cover the fundamentals and mathematrcal models in drgrtal image and video
processing.
2. To develop time and frequency domain techniques for image enhancement
3. To expose the students to current technolog[es and issues in rmage and video
- processing.
4. To develop image and wdeo processing applications in practice.
Pre requisites: Signals-and Systems, Digital Signal Processmg
Course Outcomes:
At the end of the course, students will demonstrate the ablhty to:
1.Mathematically represent the various types of images and analyze them.

2. Process these images for-the enhancement of certain propertres or for optimized -
use of the resources. :

-3, Develop algorithms for image and video compression.

Content '

UNIT-I !

Current Sources & Sinks: The cascade connection, sensitivity and temperature analysis,
fransient response, layout of simple Current error matching in MOSFET mirrors, other

Current Sources/Sinks. ‘Voltage- dividers, current source self- blasmg, band gap voltage
references, Beta—Multrpller Referenced Self-brasmg '

TUNIT-I ' ]

| Stability.

Amplifiers: Gate Drain connected loads, Current Source Loads, Noise and Distortion, Class
AB Amplifier. Feedback Amplifiers: Feedback Equation, properties of negative feedback and
amplifier design, feedback topologies, amplifiers employmg the four types of. feedback,

UNIT-1II . 1

| Differential Amplifiers: The Source Coupled pair, the Source Cross-Coupled pair, cascode

Design, Operaﬁonal Trans.conductance Amplifi iers, Dif_ferential Output.Op~Amp.

loads, Wide-Swing Differential Amplifiers, Operational Amplifiers: Basic CMOS Op-Amp’

UNIT- IV ' - |

architectures

Non-Llnear & Dynamic Analog Circuits: Basic CMOS Comparator Design, Adaptive Blasmg, :
Analog Multipliers, MOSFET Switch, Switched Capacitor circuits: Switched . Capacitor
Integrator, dynamic circuits. Data Converter Architectures: Data Converter Fundamentais,
DAC & ADC specn"catlons Mlxed Signal Layout issues, DAC _architectures, ADC

Suggested Text Books

1. CMOS Circuit Design, Layout and Simulation - Baker, Li, Boyce, 1st ed., TMH

2. Anaiog Integrated Circuit Design — David A.Johns, Ken Martin, 1997, John—Wlley &
Sons.

13. Design of Analog CMOS Circuits — B. Razavi, MGH, 2003, TMH

4. Analog MOS [Cs for Signal Processing - RGregonan Gabor, C. Temes, John Witey
& Sons. :

PraLperson
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-estedTextBooks A S R i R
ligital lmagLe PmcessmLGonzaleZe and Woods 3rd ed,, Pearson

ideo’ processing and commumcatlon Yao Wang, Joem Ostermann and Ya—qum Zhang
istEd, PHInt. * .. )

D[gltai Vsdeo Prodessmg M Tekatp, Prentlce Hall Internatlonal

and set frarn all four unnts Students have to attempt f ve questlons 1n a!l
£ ectmg at. Ieast one quest!on fmm each four umts
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- course Ohjectlve‘ ’

B To cover the fundamentals and mathematlcal models in d|g|tal lmage and vadeo

' '_'2..--. To develop time and frequency domam techniques for lmage enhancement ,
3. To. expose the students to current technologles and issues in image - and v:dec

.4, To'develop image and vrdeo processmg appllcations in practlce
© Pre tequisites: Signals and Systems, Digital Signal Processing : '
' .00urse Outcomes: At the end of the course, students will demonstrate the abihty to:

frequency domam image smoothing, i lmage Sharpening, Selective i Itenng

" Regron Based segmentatlon ‘

-| Compression modeéls: Lossy & Lossless, Huffman coding, Arithmetic coding; LZW coding; Run B

o Phctcmetnc lmage Fcnnatlon Samplmg of Video 3|gna!s Flltenng operatlons _

Image & Video Processing .

PHE-507 Total Credits: .
TP - . Internal Marks: 20
0 O

' External Ma §: 80 b

Total Marks 00

- processing.

r_processmg - & S S - o

1 Mathematlcally represent the various types of images and analyze them.:

- 2. 'Process these images for the enhancement of certaln propert[es or for optlrmzed

© Use c‘r’ the resources. - =
3. Develop algorrthrns for image and wdeo compresslon

L

' ‘Ccn'tent'-: . o
) - ‘Unit —l ' T B
k Basxc steps of Image Processmg System Sampling and Quantlzatlon of an image — Basic

{ relationship between pixels Image Transforms: 2 D- Discrete - Fourier- Transform, Discréte |- |

.|.Cosine. Transform (DCT) Wavelet Transfonns Contlnuous Wavelet Transforrn Dlscrete'
‘ Wavelet Transforms

Umt =l

Spatlal domam methods Hlstogram processing, Fundarhentals of Spat{al F Itenng, Smoothmg .
spatial filters, Sharpenlng spatial filters. Freguency domain méthods: Basics of fi iterrng ]

Image Segmentatlon Segmentatlon concepts Pomt J_me and Edge Detectlon Threshpldmg,

Umt --lll : ' : '
, lmage compressron fundamentals -"Coding Redundancy, Spatlal and. Temporal redundancy,, :

{ length codlng, Bit plane. coding, Transform coding, Pred[ctrve ccdmg, Wavelet coding, JPEG |
Standards. Basic steps of Video Processing Analog Video, Digital Video, Time—Varymg Image
| Formation. models: - Three-Dimensional Mofion .Models, Geometric ‘Image . Formatlon, :

“Unit=lV : : '
"Optlcal flow, Generat Methodologles, Pixel Based Motron Esmatton Block- Matchlng Algorrthm v
‘['Mesh based Motion Estimation, -Global ‘Motion Estirnation, Region based Motion Estimation,
‘_-Multl resolution motron est|mat|on ‘Waveform ‘based codmg, Block based- transform codmg,
' Predrctive coding, Appircatlon of mot|on estlmatlon in Video codlng

U , o goh ‘ |
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. .-.Optimiiafién & Heuristic Search -‘-l,'_ec'hnioues

PHE-sos s e e TotalCredlts 4

LTP- A R I Internal Marks: 20

-4 DO e e R S C ExternaIMarks .80
L TR U Totalllllarks 100

: Course Objectrve The objective cf thls course s e . '

1, Toleamn about optimization problern and basic 0ptrmlzat|on |ssues

- 2. _To uhderstand the concept of lingar | programming. L

3. To understand varrous heunstlc optlmlza’uon technrques

-Course Outcomes Atthe end of the course students will. be able

1. To Kriow thé congept of optimization problem and its issues.
2 ‘T 0 acqurre the knowledge of:; heunstrc optimrzatron technlques :

Co Content I T R 2r
T Umt-l P ' [ - .
o iNTRODUCTlON Hrstoncal Development Englneenng applrcatlon of Optlmlzatron

E ! of opﬁmrzatlon problems

. Unrt—ll IEER j 'l"r s
_ LINEAR PROGRAMM!NG Graphlcal method, - Srmplex method Revrsed s[mplex
method Duallty in"lineat " programmrng LP), Sensrtrv:ty analysrs other algonthms for'
. solvmg LP problems Transportatlon assrgnment and other apphcaﬂons :
I Uit =IIT R [

NON LINEAR PRQGRAMMING Unconstramed optumlzatlon technlques lrrect search- ‘
- | methods, Descent methods,wConstralned optimization, Drrect and lndrrect methodsr
1 Optlmlzatron wrth calculus Khun-Tucker condltlons :

~Unit =1V - T ' |‘

. DYNAMIC PROGRAMMING Introduct|on Sequentlal optlmlzatlon computahonal""

' nsronallty

B HEURISTIC OPTINlIZATlON TECHNlQUES Meta heunstrc search methods Genetlc. -

'nthm based optrmrzation Srmulated Anneallng Technrques Swarm lntelhgent. -
gorithms, PSO; etc.. SR _ _ .

- Sug_g_sted Text;B,oks R - SRR = N
" +11..]'S:8.Rao, "Engmeenng Optrmrzation Theory and Practrce“ New Age lnternat;onal
1 14P) Ltd., New Delha :2000. - :

iF ____ron for Englneenng Desrgn - Algonthms and Examples"*
dia. Pvt. Ltd;, New Delhi;.1895,"

' 3" 'lHA Taha, l;Operatlons Research A lntroductlon“ 5th Edltron Macmrllan New"

- Delki 4990,

1. ,5.*SharkaWI 2008

Note There w1l1 be nme questlons |n total from all four units Questlon number one is

compulsory and set from all-four unlts Students have to attempt f ve questions in all
_ selectrng at least one questlon “from each four unrts -

- vatasg Eugmw, mE
n’!\ian‘r.!?;'ef... -

. . s i g-ﬁ. )
: '-"'1at‘ir8 \i’-ﬁ). ,.

| Formulation of desrgn problems as mathematical programmlng problems classmcatlon S

1 York,” 1992 ek .Hadley,."Lrnear programmrng" Narosa Pubhshlng House New‘ _'

' 4 -Modern: Heurrstlc Opttmrzatron Techmques by Kwang Y Lee Mohamed A El-



BN Optical Networks: A Practical Perspective - Rajiv Ramaswami and Kumar N.
| | Sivarajan; ed., 2004, Elsevier Morgan Kaufmann Publishers (An Imprint of
Elsevier): o L L T
12 | Opfical Fibér Communications — Gerd Keiser, 3 ed., 2000, McGraw Hill.
3. | Optical Fiber Communications: Principles and Practice - John.M.Senior, 2 ed., -
" |2000,PE. L e -
4" | Fiber Optics Communication — Harold Kolimbris, 2 ed., 2004, PEI S
5. | Optical Networks: Third Generation Transport.Systems — Uyless Black, 2 ed., 2009, }
| 6. | Optical Fiber Communications — Govind Agarwal, 2 ed., 2004, TMH
-T7. T Optical Fiber Communications and lts:Applications —S.C.Gupta, 2004, PHI

" Note: There will be nine quiestions in total from all four units. _Queéﬁon number one is-
. -compulsary and set from all four units. Students have to attempt five guestions im all
+ . selecting at least one question from edch four units,, '
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- Optical Communications Technology -

PHE-505 S Total Credits: 4

. LTP . . . ‘ . o . Internal Marks: 20
4 0.0 R I ‘. . External Marks: 80

| Total Marks 100_
" Course Objectlves

1. To understand the basrcs of optics 1ncludmg lrght propagatron and reﬂechon '
2. To understand the different opfical sources and detectors.
3. . Toexplore the optrcal ampllf ers for ampufyrng the S|gnal

: '.Pre-reqursrte Electrcmcs Devrces and Clrcu1ts '

Course Outcome After studylng thrs course, students will be able to
. Acqulre the, deep understandrng of optical-communication system
2 Famlllarrze wrth various optlcal components and devlces

‘ Content

' ' Unrtdl T A. -'| -

- Slgnal propagatlon in Optrcal Frbers Geometncal thlCS approach and Wave Theory '
4 approach, Loss and Bandwidth, Chromatic. Drspersson Non' Liriear effeits-. Stimulated
Bn!lourn and Stimulated Raman Scattering, Propagation in a Non-Linear Medium, Self

- Phase Modu[atron and Cross Phase Modulatlon Four Wave Mlxmg, Pnncrple of
Solltons :

L Umt-—ll , ' e ' iE

F|ber Optlc Components for Commumcat[on & Networkrng Couplers Isolators and
_Crroulators Multrplexers Bragg Gratmg E -Perot, Filters, Mach Zender]

Interferometers Arrayed Wavegurde Gratlng, _Tunab[e Frlters High. Channel Count|
Mu[tlplexer Archrtectures Optlca[ Amplrfrers Direct "and External Modulation |

"Transmltters Pump Sources for Ampirﬁers Optrcal Swrtches and Wavelength o
s 'Converters , , :

, | Umt—lll ] "'| i
j Modulatlon and Demodulaﬁon Signal fcrmats for Modulatron Subcarner Modulat:on and

:Multlplexrng, Optlcal Modulatrons - Duobrnary, “Single. Side- Band and’ Multllevel '
. | Sehemes,:Ideal-and Practical - recelvers for, Demodulation, Bit" Error Rates Timing | -

Recovery and Equalrzataon Reed-Solomon Codes for Error Detectron and Correchcn
4 = “Unit ~IV - ; :

: Transmrssron System Engmeenng System Model Power Penalty in Transmltter and_ _
| Receiver, Optical Amplifiers, Crosstalk and Reducﬂon of Crosstalk, Cascaded Filters, _
o 'Drspersron leltatlons and Cornpensatron Technlques n Fiber’ Non-linearities and -
System Design -Considerations Limitation in -High Speed and WDM Systems due fo.

,Overall System Deslgn considerations - Fiber: Dlspersron Mo;:lulatlon Non Llnear :
| EHfects, Wavelengths: Al Optlcal Networks -

Sug_gﬁsted Text Books

ul.li'lr-ﬂon -j :
arrmzm nr Hlmrroam. gm '
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| ‘Non-linearities in Fibers, Wavelength Stablllzatlon against Temperature ‘Vatiations; |
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‘Note: There will be nine questions in total from all four units. Questlon number oneis

" compulsory and set from all four units. Students have to attempt flve questlons in all

selecting at Ieast one questlon from each four unlts
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. VLSI Technology and Design -

"PHE-504 " ST e T T otal Credits: 4

CLTE T T infternal Marks; 20

4 o o S e e . ExternaIMarks.so :
= : e ST ' TotalMarks 100 '_
Course Qb]ectlves .
1. To learn digital CMOS- Iogrcdesrgn R,
- 2.To. nurture, students with CMOS circuit: desrgns _
3 To realize importance of testabrhty in- logic crrcurt design.

4. To overview SOC rssues and understand PLD archrtectures wrth advanced
features : -

-

-' Course Outcome After studymg thlS course students wrll be able to :
. 1. Model digital circuit with HDL,. srmulate synthesrs and prototype in PLDs
2. Understand chip level issues and need of testability. - ,

_-3 Deslgn anaiog & dlgrtal CMOS crrcurts for specrﬁed appllcatlon
‘ Content :

' : Unn—! - '
Rsvrew of Mlcroelec:tromcs and lntroduotron to MQS Technoiogres MOS CMOS
| BICMOS Technotogy, Trends ‘And. Prolectrons Basic Electrical Propertres of MOS,
" .| CMOS & BiCMOS Circuits: lds-Vds relationiships, Threshold Vo!tage Vt, Gm, Gds and |
o, Pass Transistor, MOS, CMOS &Bl CMOS lnverters Zpu/Zpd MOS Transrstor crrourt
-model Latch up in CMOS circuits.

P Unit=lE o N , | 10Hoursl

o Design rules, Layout Design tools. LOGIC GATES & LAYOUTS Static Complementary_ '
Gates, Switch - Loglc Alternative Gate crrcurts Low power gates ReS|st1ve and
_-Inductrve rnterconnect delays » -

o B R 10 Bowrs |
I COMBINATIONAL LOGIC NETWORKS —Lajouts— Ssion— Netwark -delay,

: .interconnect desrgn Power optrmlzatlon SW|tch Iogrc networks Gate and Network. -
' estmg S

- Unlt—lV U e i | 10Hours O
- {':SEQUENTIAL SYSTEMS Memory cells and- Arrays Clockrng drscrphnes Desrgn )
| Power - optlmlzatlof' _
-ARCHITECTURE DE? N: Floor planning methods; off-chip connections, High-level
- 'synthes:s Architetture or low | power SOCs and Embedded CPUs Archrtecture testrng
| Suggested Text Books * .

o ‘|'1: | Essentials of VLSI Clrcurts and Systems K Eshraghian Eshraghran D, APuckneil
2005, PHl. -

a: - Modern VLSI Desrgn Wayne Wolf 3rd ed:, 1997 Pearson. Education : :
3. ‘Prlncrpals of CMOS VLS| Desrgn N H E Weste K Eshraghlan 2nd ed, Ad:sson Wesley

. ( . o .- o \\ epaumcu. of Elecrmnlclsu Lo B
oo - . Cnmmurrea:rrmL 0 hrml o

Bnvgat Phoot & ar;; '

Mahila Vishwiow: 50

"Ny

. 4:.{je-;;;é:£;i¥;—jﬁ 1ﬁ;:;;gjlil'}. %---;-__;f'- . -

- LAYOUT DESiGN AND TOOLS: Transrstor structures Wires and Vias, Scalable|

leslgn validation and testing: FLOOR 'PLANNING &/ .



and Apphcatlons Mc GI‘anHllf Inc. 1996,

s

6. | N.K.Sinha and Madan M Giipta, Soft computlng & lntelhgent Systems Theory &

' Applications, Indian Edition, Elsevier, 2007.

Pearson Education, Indian Edition, 2003.

‘| 7. | John Yen and Reza Langari, Fuzzy logic Intelhgence Control and Informatmn |

-| 8. | Witold Pedrycz, Fuzzy Controi and Fuzzy Sysims, Overseas Press Indlan Edlt[on

~ 2008

~ Note: 'There will be n!r;'e tquesttons in total from all four units. Question number one is

~ eompulsory and set from all four units. Students have to attempt f ve questlons ln ai!
seiectmg at Ieast one questlon from each four unlts : :
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o

lntroductlon Approaches to intelligent control. Architecture for intelligent control

| GENETIC ALGORITHM Basic concept of Genetic algonthm and detail a!gonthmic

Intelligent TeChttiqtteS

. PHE-503 S - Total Credits: 4

-hI_'U

‘External Marks: 80

' ‘Total Marks: 100
Course Ob]ectwe The objective of this course is: : '

1. To learn about basic concepts of Al. -
2. To understand the concepts of ANN and various Iearnlng a[gonthms

3. To learn about the concepts of fuzzy logic and fuzzy logic tool box m
MATLAB. '

Course Outcomes: At the end of the course, students will be able to

1. To acquire the knowledge of Al _
- 2. To learn about ANN fuzzy Ioglc and its tool box in MATLAB
o .. Content , .
Unit—I ‘ |

Symbolic reasoning system, rule-based systems, the Al .approach. Knowledge
' representatlon Expert systems. 2 - B

Unit-l - ' |

Artificial Neural Networks Concept of artrﬂcnat neural networks and its baSlC
mathematical madel, McCulloch-Pitts neuron model, simple perceptron, Adaline and |
Madaline, Feed-forward . Multilayer Perceptron. Learmng and Training the neural
network. Data Processing: Scaling, Fourier transformation, principal-component
analysis and wavelet transformations. Hopfield network, Self—organlzmg network and

Recurrent network. Neural Network based controiler Case studles usmg Mattab Neural
Network toolbox. .

_ “Unit 1l _
Fuzzy Logic System: Introduction to crisp sefs and fuzzy sets, basic fuzzy set

operation and approximate reasoning. Introduction to fuzzy logic modehng and control. |
Fuzzification, inferencing and defuzzification.' Fuzzy knowledge and rule bases. Fuzzy
modeling and control schemes for nonlinear systems. Self-organizing fuzzy logic

{ control. Fuzzy logio control for nonlmear tlme-delay system Case studtes using Matlab
fuzzy-logic toolbox -

Unit-V : 1

steps, adjustment of free parameters Solution of typical control problems using genetic

| algorithm. Concept on some other search techmques like tabu search and- ant—colony
search techniques for solving optlmlzatlon problems

Suggested Text Books =~

1. | Oscar Castillo, Patricia Meltn Soft Computmg For Hybnd Intelhgent Systems Wiltold
Pedrycz,2008

2. | Madan M.Gupta, Naresh K Smha “Soft computing and mte!hgent systems: Theory |
and applications;2000.

3. | J.Jacek.M.Zurada, “Introduction to Artificial Neural Systems" Jaico Publlshing.
' House, 1999,

4. M.T.Hagan, H. B. Bemuth and M. Beale Neural Network Desagn lndlan repnnt
: 2008,

5. | NK- Bose and P Llang, Neura[ Network Fundarmentals WI’{h Graphs Algorithms

. . ;g""nats "3!1)'5- .
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nglc De31gn Theory — N. N. Biswas

Switching and Finite Automata Theory - Z. Kohav: |

Digital Design — Morris Mano

(OO AL

Digital Clrcwts and Logic Des‘.[grt Samuel C. Lee

Note There will be nirie questlons in total from aII four units. Question number one is
comptilsory and set from all four units. Students have to attempt five quesﬂons in all
selectlng at least one quest|on from-gach four units.
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Digital System Design

HE-502 R ' . o ' Total Credits: 4
TP ' - . . Internal Marks: 20
0 0. - ~ External Marks: 80
Total Marks: 100
Course Objective: -
1. To implement digital logic circuits on FPGA -

2. To synthesize complex digital circuits at several levels
‘3. To simulate and debug digital systems described in VHDL

4. To learn the Hardware Description Language

Pre-requisite: Digital Electronics ,
Course Outcome: After completion of the course, student will be able to: _
1. Apply Boolean algebra in reduction, expansion, factoring

. 2. Synthésize and analyze digital circuits through VHDL

3. Create complex digital circuits at several levels of abstrachons

| 4 Understand and analyse Ioglc on FPGA

Content :

UNIT-1. | ' |

| Designing with Read only memories — Programmable Logic Arrays — Programmable Array

logic— Sequential Programmable Logic Devices — ‘Design with FPGA’s— Using a One-hot

state assignment, State transition table- State assignment for FPGA's - Problem of Initial
| state assignment for One —Hot encoding - State Machine charts — Derivation of SM Charts
~ Realization of SM charts — Design Examples —Serial adder with Accumulator - Binary

Muitiplier — Signed Binary number multiplier (2's Complement multiplier) — Binary Divider ~
Control logic for Sequence detector — Realization with Muitlplexer - PLA - PAL

UNIT-I [

Loglc Fault model Fault detection & Redundancy- Fault equwalence and fault location — |
Fault dominance — Single stuck at fault model — Multiple stuck at fault models —Bridging
fault model Fault diagnosis of combinational circuits by conventional methods — Path

| sensitization techniques, Boolean Difference method — Kohavi algorithm — Test algonthms

— D algorithm, PODEM, Random testmg, Transition count testing, Signature analysis and.

test bridging fauits.

ONT-TE [

| Circuit Test Approach Trans:tlon Check Approach - State identification and fault detection
| experiment, Machine identification, Design of fault-detection experiment. PLA Minimization

and Testing PLA Minimization -~ PLA foldlng, Fault model in PLA, Test generaﬂon and
Testable PLA Design.

UNIT- IV — ]

The Finite st_ate Mode!' Capabilities and limitations of .FSM - State equwatence and
machine’ minimization — Simplification of incompletely specified machines. Fundamental

| mode model — Flow table — State reduction — Minimal closed covers — Races, Cycies and
| Hazards. :

Suggested Text Books

1. | Fundamentals of Logic Design — Charles H. Roth

[ 2. | Digital Systems Testing and Testable Design — Miron Abramovici |
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Suggested Text Books , - -
11 -Chetan  Singh  Solanki., -Solar Photovoltaic: Fundamentals,
. Technologies and Appllcatlon PHI Learnlan Lid.;.2009,
2. Jha A R, Solar Cell Technology and Applications, CRC Press, 2010.
3. John R. Balfour, Michael L. Shaw, Sharlave Jarosek., Introduction to
.| Photovoltaics, Jones & Bartlett Publishers, Burlington, 2011
1 4. | Luque A L. and Andreev VM Concentrator Photovo[talc Springer,
2007.
-1 5. Partain L.D., Fraas L M., Solar Cells and Thelr Apphcations 2“" edition.
| Wiley, 2010 _
6. S.P. Sukhatme, J.K Nayak., Solar Energy, Tata McGraw HlII New_
Delh[ 2010

Note: There will be hine questions in total from all f-our'unlts Question number one is .

compulsory and set from all four units. Students have to attempt five questions in all
selectlng at ieast one duestion from each four units.
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Course Objective: The basic objectlve of thls course is to:

1

2.
3.

' Solar Photovoltaic System and ‘f‘echnofogy

PHE-501 , S S
LTP - 0T internal Marks: 20
i R

0 : . . e o 7 External Marks: 80
- . L J‘ota_! Marks: 1'00

Understand the fundamentals of solar energy conversron and famllianze with
solar geometry.

-Design PV system and anaIyS|s of |ts performance B

Familiarize with solar energy policies.

-Course Outcomes: At the end of the, course students wrli be ab!e to S _
1 Understand the propertles of solar energy resource PV system operatlon and

component specifications

. 2. Compute circuit parameters, solar celllarray performance parameters
3. :
4, DeS|gn of PV systems for domest:c commermal and indusrial appilcatlons

Understand PV installations, government policies and costing

Content

o Total Credits: 4

N1 ]

_ Photovoltaic effect-Prlnc:pte of direct solar energy conhversion into eIectncrty ina|

“solar cell. ‘Semiconductor - properties, energy levels, basic equations. Solar cell,
p-n junction, structure. PV Madule, PV Array. Equivalent Circuit Model of SoIar.
| cell, Modeling and Simulation of solar cell, module and array, 1-V characteristics |

of a PV .module, maximum power pomt cell effmency, fill factor effect of :
o 1rrad|at|on and temperature : :

UNTI T

' Commercral solar oet[s - F’roductron process .of smgte crysta!lme srhcon cells | .
_ multi crystalline silicon. cells, amorphous silicon, cadmium teliuride, copper
| indium gallium di selenide cells. Design of solar PV systems and cost estimation. |
| Case study of desrgn of solar PV lantern, stand alone PV system - Home
3 ~lrght|ng and other applrances solar water pumping systems

TONI-W T

: Classrt" catlon - Central Power Station System D;stnbuted PV System Stand
"Aalone PV system, grid -Interactive PV System, small system  for .consumer | -
't applications, hybrid solar - PV system .concentrator solar photovoltaic. System '
.components — PV arrays mverters batteries, charge controfs net power meters

[ PV array mstallatton operatlon ‘costs, rehabllity

“UNIT-IV_ SO T

'Burldzng mtegrated photovoltalc unlts gnd mteractmg central power stataons
stand-alone de\nces for: dlstrlbuted power supply in remote and rural areas, solar
- | cars, aircraft, space solar power satellites.’ -Socio-economic and- envrronmental
- |-erits of photovoltaic systems Issues and barriers in implementing Solar PV

| system. -Application of Solar Photovoitalo system in drgrtal India, Government

Imtnat:ves and pollces -
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Departmeht of Electronics and Cem_muni_cation'Engineering

*List of De_partmeht Specific Domain Core Course

Sr. Course ~ ‘Course Title
No. Code - )
1 PHE-501 Solar Photovoltaic System And Technoiogy
2 PHE-502 | Digital System Design
3 | PHE-503 | Intelligent Techniques = -
4 PHE-504 | VLSI Technology And Design
5 | PHE-505 | Optical Communications Technology
16 PHE-506 | Optimization & Heuristic Search Techniques
7 PHE-507 | Image & Video Processing .
8 - | PHE-508 | CMOS Analog & Mixed Sigrial Design
9 PHE-509 | Advanced Data Communications '
10 | PHE-510. | Advanced Digital Signal Processing
11 Adhoc Wireless & Sensor Networks

PHE-511
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PHE 601 _ : Total Credits: 4
LTP . ' Internal Marks: 20
400 _ Coa = : External Marks: 80

Course Objectives:

Evaluatlon of Textile Materlal

Total Marks: 100

The course is designed to make the students:

Tb understand in depth concepts of fibre, yam, fabric and app arel testing and mstruments
To acquire the knowledge about mechanism of working and des1gn1ng of mstruments
- To understand sampling techniques and statistical applications in textile testing.

~ To leamn and understand evaluation of specially designed functional textiles.

To* understand the concept of low sttess mechanical PI‘OpGI’thS and fabric comfort

_ -analysis,

= ‘ | UNIT-1

Infroduction to textile testing; Sampling and basic statistics: Selection of samples for
testing; Random and biased samples; Different types of sampling of textile materials;
Testing methods: Measwement of length, fineness and crimp of fibres; Detenmnauon of
maturity, moisture content of cotton, Measurement of tw13t linear density and halrmess of
yarn, Yarn numbering and conversion system,

UNIT- 11

Tensile testing of fabrics; Tearing, bursting and abrasion resistance tests for fabrics; Pilling

and Snagging resistance of fabrics; Crease and wrinkle behavior:fabric drape and handle
Wicking& Wetting properties, Water repellency, water proofness

- UNIT- 11T

Fabric comfort; Air and water-vapour transmission through fabrics; Thermal resmtance of
fabrics;Fastness characteristics of textiles (light, washing, perspiration, subhmatlon
chlorine etc.) and their evaluation, Computer colour matching

UNIT-1IV

-Flame resistance, Limited Oxygen Index of Fabncs Ovewlew of low sness mechamcal

properties, FAST, Kawabata Evaluation System,

e

Course Outcomes:

Afier completion of the cbur-se, students will be able to:

* Relate the importance of concepts, techniques and analysis in research areas.
.* Perform proper sampling techniques and procedures for testing and in research.
» Evaluate the influence of fibre, yarn amd fabric properties on apparel

quality/functionality.
J/ '
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e Use analytical skills to assess performance and to develop insight into developing
innovative quality product.

___:___lﬁ)_gks Recommended: v

1. Physical Testing of Textiles, Wood head Publishing Ltd, Cambridge, 2002. Saville B P

2. Testing and Quality Management Ed. V. K. Kothari, IAFL, Pubhcaﬁons New Delhi, 1999,
V. K. Kothari.

3. Principles of Textile Testing”, CBS Publishers and Dlstrlbutors New Delh1

1999, Booth JE. - : -
4. Textile Testing, SSM Institute of Textile Technology, Angappan P &Gopalalmshnan
R, Komarapalayam, 2002.

5. Apparel quality Control, V.K. Mehta :

6. BasuA “Textile Testmg” SITRA Combatore 2002.

Note: There will be nine questions in theory paper in total from all four units of syllabus.
First question 1s compulsory and set from all four units. Students will have to attempt any
five questlons in all selectmg at least one question from each unit.
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PHE-602 - . : o Total Credits: 4

LT P ' - '  Internal Marks: 20
400 o d : « . External Marks: 80

-Course Ob i ectivee:

The course is designed to make the students understand about

~—=___+ Various kinds of machines and their utlhty and their developments

Recent Developments in Appai‘el Technology

Total Marks: 100

« Innovation and advancement in stitching technology

s Automation and applications of programmable maehmes in garment mdustnes
. Ergonomlc concepts and apphcatlons :

]

UNIT-

Detailed study of dlfferent seam and stitches used in Apparel Industries Latest Innovatlon
in seams,. stitches, sewing thread, needles. Role of marker, planning in increasing the
efﬁolency of garment productlon latest cutting room tools and technologies.

UNIT-1IO

regards to quality and performance improvement and ease to operate, . :
Advancement in sewing Machinery: Directive for operatmg special purpose sewing
machinery. Various bed types of machine and their applications in manufactunug
processes: Flat Bed, large area Raised Bed, DNLS m/c, Over Lock m/c, Flat Lock m/o

Understandmg the need and use of vanous construction types for sewing machmery 1n

Multi thread Cham Stitch m/c, Blind stitch machine and their developments
UNIT- I ' :

Various types of feed mechamsms their suitability for different fabncs and construction. of

~~~-components and their contribution towards quality and productivity. Application of

programmable machines in garment industries. Developments and- automatlon n garment
manufaeturmg machines and industries. _ "

UNIT-IV

Scientific approach in sewing techniques. Frgonomic conoepts and application in. _the

| sewing room, Introduction of time targets and quality aspects, Practical approach to |

achieve targets, Understanding of different shaped sewing lines in actual garments,

Work, Motion. Economy

Material Handling, Postural Teohmques Work Study, Worlang Tlme Arrangement Shift

Course Outcomes:
After eompletioo of the course, students will be able to: -

* Gain insight of innovations and advancements in stitching technology

- L X/%ﬁ s —




© mnfility.

¢ (et exposure about automatlon and applmatmns of programmable machmcs in

garment industries.
»  Apply Ergononic concepts and apphca.tmns in time studles

) Suggested Téx_t Bools & References:

_. Note: There will be ni.ne'questions in theory paper in total from all four units of syﬁabus
First question is compulsory and set from all four units. Students. will have to attempt any
ﬁv :

_""--__./""‘

1. The Technology of Clothing Manufacture, Harold Carr, Barbara Latham
2.
3:'

R

Introduction to Clothing Manufacture, Gerry Cooklin
Knitted Clothing Technology, Bracken burry

e questlons in ail selectmg at least one questlon ﬁom each umt

B

' ‘Develop understandmg and functmnahty of various kinds. of machlnes and their

i
{
]
i
!
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" Course Outcome:
Aﬁer completion of the course, students will be able to: .

. Undelstand deep insight of fibre, yarn and fabne formatlon and key concepts of
technology involved. -

* ‘Develop understanding of use of various kmds of maohmes and their utility-in their
research areas.

. Apply technical lmowledge in deveiopmg new- products as per the reqml ed functlonahty .
and performa.nce . _ . . B

1]

* Suggested Text Books & References-

1. GohlEP G and Vilensky LD, “Textile Science”, CBS Publishers, DeIh1 1983. ,
2. Cook Gordon J, “Hand Book of texiile fibre”, Vol. I and II, Woodhead Fibre Science
Series, UK, 1984, ‘
*3. Gupta V B and Kothari V'K, “Manufactured Fibre Technology” Ist Bd., Chapman and
Hall, London, 1997, ‘ .
~=__ 4. Kothari V K Ed. “Textile Flbers Developments and Innovations, IAFL Pubhcanons
New De1h1 2000.
5. Salhotra K R, “Spinting of Man Made Flbres and Blends on _Cotton Spinning
System” The Textile Association, Mumbai, 1989 ;
. 6. Bemard P. Corbman, “Textile Fibres to Fabric” McGraWhﬂl Pubheatlons On Edmon
1983 . . _
7. Penny Walsh, “ The yarn book”, A& C black pubhsher ' }
8, Eric Oxtoby, “Spun Yarn Technology” ' - '
9. Gokarneshan N., Fabric structure and design, New Age Pubhshers
10. Adamur Sabit, Handbook of weaving; Technomic Publishing Company, Inc, U.S A
11.Lord PR.& Mohamed M H Weavmg Conversmn of Yarn to Fabric, Watford :
: ‘Merrow, ‘ ' :
‘12 Marks & Roblnson “Pnnelples of Weaving” t i
‘ 13. Chakarverty J N, “Fundamental and practices in coIouratmn of textlles” W’oodhead
| Publishing India Pvt Ltd, 2008 |
- 14. ShenaiVA, “Technology of Bleaching & Mercerlsmg” Sevak Pub., Mumba.l
15. Shenai V A ,“Technology of Dyeing”, Sevak Pub., Mumbai.
16. Trotman ER, “Dyeing and Chen:ucal Technology of Tex’ale Flbres” BL Pubhoatlons '
TPyt Ltd.
- 17. Hall Davzd M, Chermcal testmg of textiles: a Iaboratory'manual, Dept of Textile
Engmeermg, AubumUmversﬁy, 1981 N '

~ Note: There will be nine quesuons in theory paper in total from all four units of syilabus

i
First ques‘uon is compulsory and set from all four units, Students will have to at‘cempt any
five questlons in all selecting at least one question from eaeh unit. S '

g




Functional Textiles and Garments

PHE-604 Total Credits: 4
LTP : ‘ Internal Marks: 20
400 ' - . External Marks: 80 .

Total Marks: 100

- Course Objectives:

The students will be able to:

Gain understanding about properties and uses of speciality fibres

Know about various functional garments, their requirements and applications.
Have understanding about principle and mechanisms of smart garments,

Gain adequate knowledge about medical textile, sportswear, defence textiles etc

T UNIT-1

+| Functional Garments and their application, Classifications of functional garments,

Pr0pert1es and uses of speciality fibres like Nomex, Kevlar, Glass fibres used in functional
garments. Breathable textiles and garments: Introduction, Priniciple, classification and use.,

Moisture management in fabrics. Sports Textﬂe requirement, leferent fi bre used, their
application in sports, '

JUNIT-II

Protectwe clothing: Different types of protective clothing, General requirenant of protective
clothing. Overview and application of Cut resistant fabric, Chemical protectwe clothing
(CPC), Ballistic-protective clothing — dlfferent fibres and fabrics, Foul weather clothing,

: Phase change material and its uses.

UNIT- III

AntnmcrobIal clothmg and Medical Clothing, their importance and apphcatlons, Thermal
protective clothing (Fire retardant fabrics): combustion mechamsm fire govemmg
parameters, requirements, constmetlon various affecting flame retardancy, performance
evaluation, Smart and intelligent textiles-Passive and Active ﬁlnctlonahty, Smart: Electrome
clothing — requirements, processing of conductive yarm, application in defense,
Multifunctional textiles with mcorporated electronics for integrated commumcatmns

. UNIT-IV

Environmentally sensitive textiles — overview of photochromic, thermochromm,
(Chameleonic), etc fabrics and their applications to textiles. Nanotechnology in apparels —

introduction and definition of nanotechnology, Apphcatmns of H1gh performance ﬁbres in
Functxonal Textiles.

-Course Outcomes:

After corhpletion ef the course, students will be able to: A P
« - Apply their knowledge of high performance fibre properties in smart textiles.

-

'Bvaluate the influence of fibre and yarn parameters on Functional garments.

%/ﬁ[g; Ny
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. Develop skills to deSIgn and develop functlonal clothmg for various end use apphcatxons
like sports wear, protective clothing, medical textlles etc.

‘ References:

- " .
¥ .

Textile in sport, Edited by R. Shishoo, Woodhead Publisher.
Wearable electronics and photomcs Edited by X M Tao, woodhead Publisher.
. Welington Sears Handbook of Industrial textiles, S Adanur, Woodhead publisher.
Handbook of Technical Textiles, edited by A RHorrocks and S C Asand, UK.
Nanofibres and nanotechnology in textiles, Edited by P Brown and K stevons Woodhead
Publisher.
Nanofuncticnal Tcxtﬂos and their apphcanon Edltcd by Y Li, woodhead Pubhsher
7. Smart textiles for mechcal and healthcare ‘Edited by L Van. Iangenhove Woodhead
: pubhsher
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“Note: There will be nine questions in theory paper in total from all four units of $yllabus.
First question is compulsory and set from all four units. Students will have to attempt any
five questions in all selecting at loast one questlon from each umt
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Fashion Supply Chain

PHE-605 - | . Total Credits: 4

LTP i _ - Intérnal Marks: 20
400 a v - External Marks: 80

Total Marks: 100
Course Obj ectives: - :

" The course is designed to make_ﬂle students understand about:

" To Familiarize with the concepts of Supply cham

_Latest techniques and processes in increasing Supply chain efficiency
Innovations in plannihg and managing the mventones of Supply chams
Innovations in Reverse Supply chain process :

UNIT-I
' ‘Supply Chain, Supply Chain Concepts: flow of materials, Wastes in the plpelme ﬂow of

Information, Supply Cham Drivers, Supply cham Management Concept frame work and
need for study ' : : ;

UNIT— Ix o

. Planmng Managmg Tnventories in a Supply Chain; Safety Inventory, Benchmarkmg
P - The supply chain Quick Response, Vendor Managed Inventory(VMI), Postponement, Just
. in Time; QR Logistics, Introduction to Apparel / Textile Supply Chain, Distribution;
Procurement and various Procurement Channels in Supply Cham

: UNIT-TIT :
_ Reverse supply chain (RSC), difference with forward supply chain, cost con31derattons
, Involved, industries pamc1patlon factors leading to application of concept of RSC in
Spemﬂc mdustnes and its resmcted application, benefits, cost effectiveness of RSC.

: UNIT-1V
B | Supply chain in apparels, Introducuon to sampling, Understanding quahty pre cedures in.
Sampling and sample development, different stages of samples and their requirements
From Proto to Shipment sample Proto, fit, Size set, Pre production, TOP Sealer
Important Industry Inputs.

_ ——-_,__/- Course Out_comes:_ 7 _
i ' After completion of the coutse, students will be able to:

Gain insight of innovations and advancements in supply chain Management.
Develop understandlng of invéntory planmng and Management. -

. " Get exposure about automation and applications-of Reverse supply chain process
‘Learn and Implement d1fferent techniques of Supply Chain leadmg to overall process




Suggeeted Text Books & ReferenceS'

L Loglsncs &amp; supply Chain Management Strategies for Reducmg Cost and Improving
service —Martin Christopher

Z. Supply Chain Management S'Erategy, Planning and Operation - Sunil Chopra.

* 3. Partnership Sourcing: An Integrated Supply Chain Management Approach Douglas
Macbeth

~ Note: There will be nine questions in theory paper in total from all four units of syllabtis

 First question. is compulsory and set from all four units. Students will have to attempt any '

ﬁve questions in all selectmg at least one question from each unit.







