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Minutes of the 13" Board of studies meeting of ECE Department held on 13% March 2026 at
02.00 PM in the onlire mode. Meeting Link: https://meet.google.com/miv-berp-wia

The following are members present:

S.No Name of the Member Role Phone Mail id
- Number

1. Dr. P.Nageswara Rao,

ir] 9908843163 | eceliod@viit.ac.in
Professor & Head ECE, VIIT Chairman 6 @vi

2, Dr.K.Anitha Sheela, Professor, JNTUH 9441189219

kanithasheela@ijntuh.ac.in
INTUH UCESTH Nominee

3 Dr. D.Rama Krishna, Professor, External X . . . .
’ University College of Engineering, ! 9441154911 | dasarirsmskrishna@osmania.ac.in

. . Member
Osmania University.

% | DrX.Sudharshan Reddy, Scientist | EXtetnal | 9491006202 karnati.sudhad48@gmail.com

G DRDO Member
5. DrM Kiran, Professor, GRIET External | 9440457027 Kiranmannem14@gmail.com
Member
6. | Mr. P.Datta Ravi Teja,Senior Alumni | 9457996808 Data_ravi09@outlook.com
Software Engineer,Mathworks Member

7. | Dr.MRajendra Prasad, Professor, | Internal 9985637983 | rajendraprasad@vijit.ac.in

ECE, VIJIT. Member

8. | Dr. 8. Thulasi Prasad, Professor, Internal | 9700668133 sthulasiprasad@vijit.ac.in
ECE, VIIT. Member

9. | Dr.P.Ganesan, Professor, Internal | 778034951 drganesan@vjit.ac.in
ECE,VIIT Member

10. | pr. M. Vadivel, Assoc. Professor, | Internal [ 9443069524 vadivel@vjit.ac.in
ECE, VJIT. Member

L. 1prs. Pradeep Kumar Reddy, Internal | 2641074079 pradeepkumarreddysece@vijit.ac.in
Assoc. Professor, ECE, VJIT. Member

12. | Dr. M. Krishnaiah, Assistant Internal 4 9010519865 | krishnaiahmece@vijit.ac.in
Professor, ECE, VIIT. Member

13. | Mirs. A, Jaya Lakshmi, Assistant Internal | 8008513125 Jjayalakshmi@pvijit.ac,in
Professor, ECE, VIJIT. Member
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Agenda for the Bonrd of Studies Meeting
I, Welcoms and Opening remarks by the Chairperson
2 Discussion and approval of course structure for MoTech (ES) under R26 regolations
3. Discussion and approval of detalled syllabus for M Tech (ES) under R26
regulutions.
4. Any other Hem with the permission of the Chair,

CHAIRMAN
Board of Studies, Depl. of ECE
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13" Board of studies meeting of ECE Department held on 13% March 2026 at 02.00 PM in the

online mode,
Altendance Sheet
| Name af the BOS )
.hh.:f. - b Desipnution Hole | . Slgnature
|. | De. P. Nageswara | Professor & Head ECE, VITT | Chairman ¥ == ~f ,,,!i
R ":1!"’L =

L | Dr. K. Anitha Sheela| Professor. INTUH UCESTH | (TLE . e—F
Professor of ECE, University | i |
5. | Dr. [ Rama Krskna| College of Engincering. : E&?;L"l'mn' ,
Usmanida University, Hyd g |
Professor of ECE, Gokaraji
£3 Rangaraju [nstitute of | Academicinn,
4, .M, : :
G Mt Engineering and Technology. | External Wﬂ,
Hyd. j
[, K. Sudhirshan N
i : ; | Tione
Reddy Scientist G, DRDO, Fyd. | Industry Expent
) x Senior Software Engineer, . .
6. ‘;L:ul* Dt Ravi Mathworks. Hyd. Alumni Member |
D, M. Rajendra e I '
3B Professor, ECE. VJIT Internsl Member W

E D, 8. Thulasi Prased

Professor, ECE, VIIT

9 | Drp Giamtesan,

Professor. ECE, VIIT

Professor. ECE VIIT

Associate Professor, ECE,

10, Dr. M. Vadivel
T D, 5. Pradecp
| Kumar WVIIT
Reddy

12 Dr, M. Krishnaiah

Imtermnd Membser e )
Intermnl Member :
Internal Member 5 el

Imternal Membser

" Ass|stant Professor, ECE.

VIIT

Internal Member

+ Mrs. A Jayn
| Lakskmi

Assistant Prafessor, ECE,
VIIT

Internal Member
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Date: 13-03-2026
MINUTES OF MEETING
RESOLUTION

Ttem Mo, 12 Discogsion & Approval of M. Tech Embedded Systems Course Strocture (R26)
The chairman of BoS presented o detsiled course stroctore of M. Tech, ECE R26 regulations,

Hesolution (1): The members affer o detoiled discussion approved the course structure of
M. Tech Embedded Svstems of R-26 regulations. The detaila of the course strugtune mre given in
Anmexure - |, One experiment s removed in [OT svstiem design Lab (o on 31 objects designing.
and printing) and Two experiments in ESD b { expr 4: Interfacing chronose & 430 ond 10:
Hasting website on hoard are removed) compared 1o INTUH syllabus,

Noted and Approved.

Item Moo 20 Discussion & Approval of syllabus of M. Tech Embedided Systems
conrses in Wi6 regulations

The chairman of BoS presented detailed syllabi of M.Tech Embedded Systems courses
affered by ECE Deparimint in B26 regulations.

Resolution (2): The members after thorough discussion approved the svllabi of M. Tech
Embodded Svstems. The detailed approved syllobus is given in Annexure -2 afler following
muodifications, One gxpermment i removed i [O7T systemn design Lab ( on 312 objects designing
and printing) and Two experiments in ESD lab { Exp 4; Interfacing chronose £ 430 amd Exm
L0 Flosting: website on boerd are removed) compared to JMTUH syllabus,

Arartes] wmd A pproved.
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Signature of the BOS Member
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|. Dr. P. Nageswara Rao 2. Dr. K. Anitha Shecla 3. Dr. D3, Rama Krishna
4. Dy, M. Kiran 5. Dr. K. Sudharshan Reddy 6, Mr. P, Dana Ravi Teja

" .
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T, D M Majendia Prassd 8 D 5. huJIi Prasad

10. De. M, Vadivel 11.0r. 8.1

VAU~
13, Mrs, b{#%t.uhﬁhml

12. Or. M. Krisknainh
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I M.Tech | Semester Embedded Systems
S.Mao | Course Type Title of the Course L T P | Credits
1. | PC-1 FPGA Hased System U‘I:iLEI'I g il 0 3
1. |PC-II Embedded system Design 3 0l i 3
3 CMOS VLSI Design
PE-I Wireless Sensor Netwarks 3 0 0l 3
Achviineed Computer Architecire
4, Machine Laarning and Diesp Leamming
PE-II Advanced RISC Architcetures 3 i f 3
Automotive Fmbedded Systems
5, | Lahoratory-1 FPOA Based System Doesign Lahomatory {0 [ 4 2
. | Labomiory-1l | Embedded System Design Laboratory { i 4 3
5 Resenrch Methodology & PR 2 f 1] 2
%, | Audit Course] | Audit Course 2 ol v U 0
Total 6 | 0 | I8
I M. Tech Il Semester Embedded Systems
SNo | Course Type Title of the Course L T P | Credits
L. | PC-I Ernbeddead Real Time Operating Systems 3 0 tl 3
2 | PCIY loT System Desipn A Y 0 3
3. GPU Architecmires
PE-TI VLST Test and Testability 3 0 0 3
Hardware - Software Co-Design
4. Hardwure Security in VESI Design
PE-TV Hardwire Accelerators for Machine Learning| 3 1] 0 ]
Mudels
Image and Video Processing
3. |Laboratory-111 | Embedded Real Time Operating System| 0 il 1 2
Labomtary
0, | Laborstory-TV | loT System Desion Leboratory 1] ] 4 2
7. [ Mini Project Mini Project with Seminnr {} i 4 2
B. | Audit Course-11 | Audit Course 2 i [¥] i
Total 4 | o | 12 | 18
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Il M. Tech I Semester Embedded Systems
S.Mo | Course Tvpe | Title of the Course L T P | Credits
| Machine Learning for Roboncs
PE-V Edge Computing i o) oo 3
Embedded Riomedicul Applications
2 |Open Elective | Business Analytics 3 0 ] k!
Inidustmal Safery
Oiperations Rescarch
Comparsite Materiniz
3 | Drisserntion Dizscrtation Work Review-11 () il 18 f
Total fi 0 18 12
I1 M.Tech I Semester Embedded Systems
5 MNo| Course Type Courve Title L T P Credits
1 Dissertation | Disscrtation Work Review-111 0 il I% Ofs
2 Dissertation | Dissertation Yiva-Voce 1] il 42 14
Total il 0 1] 20
Audit Courses
English tor Rescarch Paper Wiiting
Disaster Management
Sunskrit for Techmcal Knowledge
Value Education
Constitution ol Trdia
Pedppngy Studies
Stress Management by Yoo
Personahity Development through Life Enbghtenment Skills
I Al 2 3 WW 5. 6. 7.
;_:"‘-' P . )B :'-J,..--'I |
B 0. 10, a7 [ 12, 13,
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FPGA BASED SYSTEM DESIGN

I M.Tech | Semester (ES) L] T B[ C

Courss Overview

This course introduces the pnnciples and pructices of FPGA-based system design. with o
strong focus on digitl logic implementation, system architecure, and modem  design
methodologies: Students will gain hands-on experience with hardware description languages,
combinational and sequential legic design, and explore advanced topics such as plattorm
FPGAs and mulo-FPGA systems. The course eguips learmers with foundationnl knowledpe
and peactical skills w architect, design, and optimize embedded digital systems using FPGAs,
Suitable for posteraduate students in electronics, embedded systems, or VLST design, this
course bridges the gap between traditional digita! lopic desigh and modam reconligurable
computing.

Course Cuteomes (C0s)

By the end of this course, students will be able to:

1. Explamn the architectural feamres and Funetional ¢ components of FPGA-based
svitemns and descnbe their sdvantages in digital design applications.

2. Design combinational logic circuits using Verilog HDL and evaluate them for delay,
power, and resource utilization on FPGA platforms,

3, Develop and stmilate sequential logie cireuits and fimite state machines using
appropriate design styles and elocking rules,

4, Apply behavioral design methodologies and demonstrate system modeling using
HDOLs in real- world case studies.

5. Analyze and propose solutions for large-scale FPGA-based svstems mvolving
busses, platform FPGAS, and multi-FPGA architectures,

Unit I:

Introduction to FPGA-Based Systems: Introduction, basic concepts, digital design and
FPirAs, FPGA-based sysiem design, FPGA architectures, SRAM-based FPGAS, permanently
programmed FPGAS, chip /O, cimanl design of FPGA fabrics, architecture of FPGA fabrics

Limit 10z

Combinational Logic Design in FPGAs: Introduction, the logic design process, hardwane
description langeages -modeling with HDLs, Verilog. Combinational network delay, power
and energy optimization, anthmetic logic, logic implementation Tor FPGAS, physical desien
for FPGAs, the logic design process revisited

Unie 111
Sequential Logic and State Machines: Iniroduction, the sequentinl machine design process,
sequential design styles, rules for clocking, performance analysis, power aptinzation

fud
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Uit TV:
Design Methodologies and Behavioral Architecture: Inwoduction, behavioral design,
design methodologies, design example

Unit V:
System-Level Design and Advanced FPGA Applications: Introduction, buses. platform
FPGAS, multi-FPGA systems, Novel architectures

TEXT BOOKS

.

Wolf, Wayne, FPGA-Based Syytem Design, Pearson Education India, 2005,

REFERENCE BOOKS

2

Maxticld, Clive. The Deslgn Warrior v Guide to FPGAs. Devives, Tooly amd Flows,
Newnes, 151 ed., 2004,

. Trimberger, Stephen M. Freld-Programmable Gare Armay Technology. Springer

Science & Business Meda, 2012
Kuon, lan, Russell Tessier, and Jomathan Rose. FPGA drehitecture: Survey and
Chaflenges. Now Publishers Ine.. 2007,

i — &, =] [, 11. ) 12 13.
LA s~p=t ‘Dﬁ Rl
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EMBEDDED SYSTEM DESIGN

I M. Tech I Semister (E5) L
|—3.- l}

=

=1~
|6

Course Overview

This course introdoces the fundamental concepts and design methodologies of embedded
systems. It begins by distimguishing embedded systems from general-purpose computing
systems, highlighting their specialized mture ond application-specific design. Students waill
cxplore the essential building blocks of embedded systems, Including hardware components,
microcontrollers, and inlerfacing techniques. Emphasis is placed on the development and role
of embedded firmmware, meluding how Bomaere iteracts with hardware through APIs. By the
end of the course, students will gain o fetindetional onderstonding required 1o design,
develop, omd unalyvie embedded svstems used in modern électromie devices and real-fime
applications,
Course Uitcomes (C0s)
By the end of this course, students will be able w:

I, Expected w differcntiate the design requiremients between General Purpose and

Embedded Sveigms,

2. Expected 1o acquire the knowledge of firmware design principles.
1. Expected o understand the role of Real Time Operating System in Embedded

[Design,
4. Acguire the Enowledge and expenience of bk level Commumcation mo oany
FEmbedded System.
Unit I:

Introduction o Embedded Systems: Definition of Embedded System, Embecded
Systems Vs General Computing Systems, History of Embedded Systems, Classification,
Major Application Arcas, Purpose of Embedded Syvstems, Chamctenstcs and Quality
Atmibutes of Embedded Systems.

Uimik 11z

Typlcal Embedded Systemi: Core of the Embedded System: General Purpose and
Doman Specific Processors, ASICH, PLDs, Commercinl Off-The-Shell’ Componznts
(COTS). Momory: ROM, RAM, Memory accordmg (o the type of Interface, Memory
Shadowmg, Memory selection for Embedded Systems, Sensors and  Actuators,
Commumgation Interface: Onboard and Exiemal Commumication Interfaces.

Unit TIT:

Embedded Firmware: Heset Cironit, Brown-out Protection Caredit, Oscillator Unit, Real
Time Clock, Watchdog Timer, Embetked Firmware Design Approaches and Development
Languages.

e

%-m M% 13 - o4
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Unit TV:

RTOS Based Embedded System Design: Operating System Basics, Types of
Operating Svystems, Tasks, Process and Threads, Multiprocessing and Multitasking, Task
Scheduling.

Umit V':

Task Communication: Shared Memory, Message Passing, Remote Procedure Call and
Sockets, Task Svnchronization: Task Communication/Synchronzation fssues, Task
Synchromzation Techmiques, Device Dinvers, How o Choose an RTOS,

TEXTBOOK:
1. Introduction to Embedded Systems-Shibo K.V, MeGrawHill

REFERENCEBOORKS
l. Embedded Systems-Raj Kamal, TMH.
2. Embedded Svstem Design-Fronk Vahid, Tony Givargs, TohnWiley
3. Fmbedded Sy slems LJ'[HTF'-EEIENLED'I 3
4, An Fmbedded Software Primer-Diavid B, Siman, Pearson Fdocation,

g
k.
f

—
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CMOS VIESI DESIGN
(Professional Elective-T)
I M. Tech I Semester (ES) L|T|P|C
i|lo|o|Aa
Course Overview

This course provides an n-depth study of CMOS  (Complementary  Metal-Oxide-
Semiconductor) technology and #s application in Very Lorge Scale Integration (VLSI) cirouit
design. It begins with the fundamentals of MOS device operation and transient response,
laying the groundwork for desigmng efficient digital eirewits, Stadents will explore the design
methodologies of both combinational and sequential MOS logic circuits, The course also
covers advianced topies such as dynmmie logic echnigues and memory cell design, ennbling
students to analyze and: tmplement complex miegmated circutts. By the end of the course,
leamers will be equipped with the theoretical knowledge and practical skills necded to design
und optimize CMOS-based VLST systems.

Course Cutcomes (COs)

By the end of this course, students will be able to:
1. Design of combinarional MOS logic and scquential MOS logic cirewits
2. Desipn of different Memories using MOS transistors
3, Desipn o circiats hased on dynamic logse
4. Use CMOS transmission gates in various applications

Limii I:

MOS Design

Pacudn NMOS lopic-lnverter, Inverter threshold voltage, output high voltage, Output low
voliage, paim at gate threshold voltage, ransient response. rise time, fall time, pseudo
NMOS logic gales, wansistor cquivalency, CMOS inverter logic.

Llmit 1:

Combinational MOS logic clrouits

MOS logic circuits with NMOS loads, Primitive CMOS logle gates- NOR and NAND
gates, Complex logie ¢rcuits design- Realiang Boolesn expressions usme NMOS gutes
and CMOS gates. AOT and OIA gates. CMOS full- adder, CMOS trunsmission gates:
designing with transmssion gales.

Umit 110:
Sequential MOS lagie circuits: Behavior of bistable clements, SR Latch, Clocked Latch
and Flip-flop circuits, CMOS D Laich and edge riggered tlip-llop.

LUlnit IV

Dynamic Logic Circulis: Basic principle, Voltage Boor strapping, Synchronous dyvmanmic
pass transistor circuits, Dynamic CMOS wansmission gate logic, high perfirmsane
dynamic CMOS circuits.

_i\. !L;" |2 ® 3.%3. 5. 6. T A ~pl
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Unit V:

Semiconductor Memories: Types, RAM amray Organization. DRAM- types, operation,
leakage currents in DEAM cell and refresh operation, SRAM- operation, leskage currents
in' SRAM cells, Flash memoty- NOR flash and NAND flash.

TEXT BOOKS:
I, Dhgital Integrated Cirowil Design-Ken Martin, Oxford University Press, 2011,
2, CMOS Digital Tniggrated Circuit Apalysis and Design—Sung MoKang, Yusuf

Leblebici. TMHL 3 Ed;, 2011

REFERENCE BOOKS:
1. Intreduction 0 VLE! Sysiems: Alogie, Clrocwr and System Perspective-MingBoLin,CRC
Press, 2001
2, Dhgtal negeated Crreuils: A Digsigns  Perspective —Jon M.Eabacv, Anantha

Chandrakasan. Hornvoje Nikolic, 2™ Ed., PHI
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WIRELESS SENSOR NETWORKS
(Professional Elective-l)

I M. Tech | Semester (ES)

Course Overview

This course ollers a thorough understanding of Wireless Sensor Metworks (WSNs), focusing
oft their wrchitecture, spplications, snd design  challenges. Students will explore the
fundamental concepts, mcluding network structures, node architectures, and communication
protocols, The course covers key topics such as ronting and MAC protocols, data gathering,
and data dissemination techniques essentinl for efficient sensor network aperation. Emphasis is
also placed on emerging technologies, hardware platforms, software tools, sad desipgn
principles required for developing read-world WSN appheations. By the end of the course,
snidents will be cquipped with the knowledpe and skills o desipn, deploy, and munage
wircless sensor nerworks across various domains.

Course Outcomes (COs)

By the #nd of this course, students will be uble to:

1. Analyre und compare vanous architeciures of Wireless Sensor MNetworks

2, Understund Design msoes and challenges in wireless sensor netwiorks

3. Analyze mnd compare various deta gathenng and datan dissemmaton methods.

4. Design, Simulate pnd Compare the performance of various routing and MAC protical

Unit I:

introduction o Sensor NWelworks., unigque constraints and challenpes, Advantage of
Sensor Metworks. Applications of Sensor Networks, Types of wireless sensor networks,
Unit I1:

Mobile Ad-hoc Networks (MANETs) and Wirgless Sensor Metworks, Lnabling
lechnologies for Wireless Sensor Networks, lssues and challenges in wireless sensor
networks.

Umit I11:
Routing profocols, MAC protocols:  Classification  of MAC  Protocols,  S-MAC
Protocol, B- MAC protocol, TFEE 802154 standard snd ZigBec.

Unit IV:
Dissemination protocol for large sensor network, Dot dissemination, dats gathering, and
data fusion: Quality of a sensor network: Real-time tratfic support and secarity protocals.

(A
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Unit ¥:
Design Principles for WSNs, Gateway Concepts Need for gateway, WSN 0 Internet
Communication, and Internet to WAN Communication. Single-node  architeciure,
Hardware  components & design construints, Operiting  svslems  and  execulion
environments. introduction o TimyOS ond nesC,
TEXT BOOKS:

I, Ad-Hoc Wireless Sensor Networks- C. Siva Ram Murthy, B, 8. Manoj, Pearson

2. Principles of Wireless Networks - Kaveh Pah Laven and P. Krishna Murthy, 2002, PE
REFERENCE BOOKS:

. Wircless Digital Communications — Kamilo Feher. 1999, PHI.

2. Whreless Communications-Amdrea Goldsimith, 2005 Cambridpe University Prose,

3. Mobile Cellular Communicntion — GottapuSasibhoshana Reo, Pearson Education, 2012,

4. Wircless Commumnication and Nemorking — William Stallings, 2003, PHI
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ADVANCED COMPUTER ARCHITECTURES
[ Professional Elective-I)

I M. Tech | Semester (ES) L|T|P .
afloalolal

Course Overviow

This course delves into the advanced concepts of computer system design and architeeture, Tt
begins with the fundamentals of computer design principles and progresses 1o explore
mstruchion-level ond  thread-level parallelism, Key topics include pipeline  processing,
superscalar architectures, and performance optimization techniques. The course nlso addresses
the design challenges and solutivns welued 1o intercannection networks in parallel computing
environments. By the end of the course, stedents will gain a strong anderstanding of high
performance architecture design and the ability 10 analyze and evaluate complex computing
sysiems.

Course Qutcomes (COs)

By the end of this course, stadents will be able to;
1. Familiarize the instruction sct. memory scldressing of Computer
2, Handle the issues in pipelining and parallelism
3. Familiartee the pructical isspes in inter nefwork

Uniit I:

Fundamentals of Computer Diesign: Fundamentals of Computer design, Changing faces
of computing and sk of computer designer, Technology wends, Cost price and their
trends, measuring wnd reporting performance, quantitative principles of compiter design,
Amdahl’s law. Tnstruction set principles and cxamples- Introduction, classifving
instruction scl- memory addressing- type and size of opersnds. operations in the
instruction scl,

Urnit I:

Pipelines: Introduction, basic RISC insmuction set, Simple implementation o RISC
mstruction set, Classic five stage pipe line for RISC processor, Basic performance 185ues
in pipelining, Pipeline hazards, Reducing pipeline branch penaitics.

Memuory Hierarchy Design: Introduction, review of ARC of cache, Cuche performance,
Reducing cache miss penalty, Virtual memory.

Unit THT:

Instruction Level Parallelism the Hurdware Approach: Instruction-Level pamallelism,
dynamic scheduling, dynamic seheduling using Tomasulo's spproach, Branch prediction,
high performance instroction detivery- hardware based speculution,

ILF Software Approach: Busic compiler level techmgues, smtie branch prediction,
VLW approsch, Exploiting ILP, Parllelism at compile time, Cross cutting issies -
Hardweare verses Software.
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Umit I'V:

Multi Provessors and Threand Level Parallelism: Multi Processors and Thread level
Parollelism- Introduction, Characteristics of application domain, Systematic shared
memory architecture, Distributed sharcd — memory architecture, Synchronization,

Unit V:

Inter Connection and Networks: Introduction, Interconmection network medis, Practical
Issues in interconnecting networks, Examples of inter connection, Cluster, Designing af
clusters.

Intel Architecture: Intel [A- 64 1LP in embedded and mobile markets Fallacies and pit
fulls.

TEXT BOOKS:

I John [. Hennessy, David AL Patterson, “Computer Architecture: A Quantithtive

Approuch”, 3rd Edition, Elsevier,

REFERENCE BOOKS:

I JohnP.ShenandMitkkoH. Lipastu,*Modem Processor Design: Fundamentals of Super
Sealar Processors™, 2002, Betn Edition, MeGraw-Hill
Kai Hwang, Faye A, Brigs. “Computer Atchitecture and Parallel Processing”,
MeGraw-Hill,
3. DezsoSima, Terence Fountain, Peter Kacsuk, “Advanced Computer Architecture - A

Dresign Space Approach”, Pearson Education.
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MACHINE LEARNING AND DEEP LEARNING
{ Professional Elective-11)

| M. Tech | Semester (ES)

r
-

P]E
o0 3

b
=

Course Overview

This course introduces the principles and practices of Machine Leaming and Decp Leaming,
focusing on both theoretical understanding and practical implenentation. Tt begins with the
fundamentals of machine leaming, including leaming paradigms, model evaluation, and the
challenges that have led 1o deep lesming advances. The course then explores deep neural
architectures, ncluding  feed forward networks, convolutional and recurrent networks,
alongside cntical concepts such as regulorization and optimization. Finally, students are
equipped with practical methodologies Tor building robust models and exposed 1o real-world
applications aeross compuler vision, speech recognition, and natuml language processing.

Coarse Outcomes (COs)
Hy the end of this coorse, students will be able 1o:
I Analyse machine leaming algerithms and evaluste model performance using concepts
like over fiting, hins-variance, and likelihood-based estimation.
2. Design deep feed forwand neural networks using appropriafe archilectures. activation
functions, and buck propugation lechnigues,
3. Apply regularization and optimization techniques to improve generalization and trming
efficiency of deep neural networks.
4. lmplement convolutional and recurrent neural network models for processing spatial and
seqquentisl datn
5. Evaluate model performance and deployvment strategies in renl-world spplications such
as compuler vision, NLP, and speech recognition.

Unit-1:

Machine Learming Basics: Leaming algorithms, Capacity, overfiming and underfitting,
estimutors, bias and varianee, maximum likelihood estimation, Bayesian statistics, Supervised
and unsupervised learning alporithms, building a machine lenming alporithm, challenges
motivating deep learning,

Unile-I1:
Deep Fead forword Metworks: Gradient-based learning, hidden umits, architecture design,
back- propagation and other differentiation algorithms.

Unie-100:

Regulurization for Deep Learming: Norm penalties, Dataset aupmentation. multi-uisk learming,

early stopping, sparse representations, ensemble methods, dropout. Optimmzation: Optimization
for Traiming Deep Medels, challenges in neoral network optimization, basie alourithins,
parameter initialization strategics, algoritms with adaptive learning mies,
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Unit-1V:

Convolutional Nearal Networks: The convolution operation, motivation, pooling, convolution
nnd pooling as an infinitely strong prive, variants of the basie convolution funetion, struchires
outputs, datis types, efficient convolution algorithms, random or unsupervised features.
Sequence Modeling:

Recurrent and Recursive Nets, Recurrent Neural Networks, Recursive Neural Netwaorks, Long
Shord- Term Memory, optimizstion for lang-term dependencies,

Unit V:

Practical Methodology: Performance metrics, sn:h:!'mg hyperpurameters, debuggzing stratepies.
Apphcations: Large-scale deep learning, computer vision, speech recognition, natural languags
processing, other applications,

TEXT BOOKS
I Cooodicllow, lan, Yoshua Bengo, and Aaron Courville: Deep Lenming. MIT Press,
2016,
REFERENCE BOOKS

|, Geron, Aurélien. Honds-Dn Machine Leasrming . with  Scikit-Leamn, Keras, and
TensorFlow, 2nd ed., O'Reilly Med, 20019,

2. Bishop, Chnstopher M. Pamemn Recogmition and Machine Leaming, Springer, 2006,

3. Cheollet, Frangom, Deep Leaming with Python. 2nd ed., Manning Publications, 2021.

“naa Y PP [T [




WVIDY.A JYOTHI
INSTITUTE OF TECHNOLOGY R26

momd LD WS P D el W L B bk BT 00 W b omd
Accredited by MANC, Approved by AICTE New Drelhi & Permanently Affilinted s JINTUIH)
_Adziz Magar Gate, C.B. Past, IL vderahud-500 (775

Department of Electronics and Communication Engineering
{Acerediied by NHA)

ADVANCED RISC ARCHITECTURES
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Course Dverview

This course introduces students 1o the fundamentals of processor design with a focus on
mstruction  pipelining, memory organization, and performance optimization technigues.
Emphasis is placed on the RISC-V Instruction Set Architecture (ISA), enabling students to
understand and implement efficient 1C designs. The course also cxplorcs pipeline hazards,
cache optimization strategies. and real-world design challenges in modem processors. Students
will -gwin hands-on experience by developing applications using the indigenons VEGA
THEJASIZ microcontroller, bridging theoretical knuwledge with practical system-level design
and embedded prigmmming.

Course Outcomes (COks)

By the end of this course students will be able (o

Apply the Instruction pipeline concept in 1C design

Analyze the Hazards and Performance issues in Pipelining
Evaluate the Optimization technigueés in Cache memory

Create IC designs using RISC-V Instruction set Architecture
Create un application using VEGA THEJAS22 Microcontroller

LJI.I'.'.."_u!'.J-—r

LNIT ]

Fundamental technigues of computer design: RISC and CISC architectures — Computer
arithmetic = Comparison of RISC and CISC architecrures. Verilog; Intreduction and
review of busic designs using Verilog. MIPS processor: Introduction to MIPS features
MIPS instruction set — Logical design of MIPS data path — Control unit and instruction
decoder.

Unit Mz

Processar Pipelining: Hosics of Pipelining, Classic five stage pipelining in RISC processor,
Performange issues in pipelining, Pipeline Hazards ( Structural hazards, Data Hazards. Control
Hazards), Data forwarding and bypassing technigues, Branch prediction technique: Static and
Drynamae branch prediction.

Umnit T

Memory hicrarchy: Momory  hicrarchy, Locality of References, Cache memory
pringipies, Types of caches (Vinual and Physical cache), Cache architecture, Direct
mapped, set associative and fully assocmtive caches, Block Replocement Techniques and
Write Strategy, Design Concepts in Cache Memory, Hasic and Advinced Optimization
Techmiques in Cache Memory.

13, W
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Unit I'V:

RISC-V Architecture: RISC-V Instruction Set Architecrare, Registers — General Purpose
Registers, Control snd Status Registers, Operating Modes, Programimers’ Mode! for Base
Integer ISA, Base Instruction Formats, Exceptions; Traps, und Interrupts, Machine-Level
CSRs misa, mharticd, mstots, miveemedeleg and mideleg, mip and mie, mepe, mcauwse,
mival,

Umit ¥':

VEGA THEJAS32 Microcontroller: Functional Hock diggram, CPU, Memaory Mapped
input output and Interrupts Project using ARTES Development board.

TEXTBOORS:
1. Computer Architecture, A quantsntive approach by John L Hennessy and David A
Patterson Fitth Edition,
1, Computer crgmnization and  wechileeture,  designing for

performance, William Stallings Bight Edition,

REFERENCE BOOKS:

. Georg Hoger, Gerhard Wellein, Introduction to High Performance Computing for
Scientists and Engineers, Chapman & Hall / CRC Computational Scicnce series 201 1,
he RISC-V Render by Dovid A Patterson and Andrew Waterman First Edition.

The RISC-V Instruction Set Manual Yolume I User-Level 1ISA Version 2|
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AUTOMOTIVE EMBEDDRED SYSTEMS
(Protessional Elective-11)

I M.Tech | Semester (ES) L{T|P|C
3

Course Overview

This course offers an m-depth explorunon of embedded systems in modern vehicles, covening
functional domains, sundardized architectures like AUTOSAR, and in-vehicle commumcation
protocols such ug CAN and FlexRay. Students will learm about intelligent vehicle echnologies,
model-based development, and software reuse in the automotive domain, Emphasis is placed
on system relinbility, safety, and the integration of emerging technologics. The course bridees
theoretical foundations with practical applications, preparing students for advanced roles in
outomotive software and embedded svstems engineering.

Course (atcomes (20)%)
By the end of this course, students will be able w:
1. Tnderstand and analyze the strocture, regquirements. and standardized archilectuie of in-
vehicle embedided systems meluding AUTOSAR,
2. Explain the role of inelligent technologies and communication protocels in modemn
vehicles.
3. Explam amd Analyze FlexRay and CAN prolocols.
4. Apply principles of software product-line enginesring and variability modeling.
[emonstrate an understanding of automgtive archilecture desenption langusges wnd
muodel- based development techmigques

UNITI

Vehicle Functional Domalos and Their Requirements: Geneeal Context, Functional
Domains: Power Tramm Domain, Chassss, Domain, Body Doman, Multimedia. Telematic, and
HML Active/Passive Salety, Dhagnostic, Standardized Components, Models, and Processes:
In-Vehicle Networks and Protocols, Operating Systems, Middleware, Architecture Desenption
Languages for Automotive Applications. Cenification lssue of Safery-Critical [n-Vehicle
Embedded Systems.

Application of the AUTOSAR Standard: Motivation: Shortcomings in Former Software
Structures, Setting up AUTOSAR, Mam Objectives of AUTOSAR, Working Methods in
AUTOSAR, Munstey of AUTOSAR-AUTORAR Architecture! AUTOSAR Coneept, Layered
Software Architecture. Main Areas of AUTOSAR Standardization: BSW and RTE: BSW,
BEW Conformmnce Classes, RTE Main Areas of AUTOSAR Standardization-Methodology
anid Termmplates: Objectives of the Methodolopy. Deseription of the Methodology, AUTOSAR
Muodels, Templates, and Exchange Formats. System Ceonfiguration, BCU Cenfipuration,
Implementation to Existing Development Processes and Tooling. AUTOSAR in Practice-
Conformance Testing. AUTOSAR in Pragtice-Migration to AUTOSAR ECLL AUTOSAR in
Practice-Application of OEM- Suppher Collaboration. AUTOSAR in Practice: Denwonstrasion
of AUTOSAR-Compliant ECUs: Deseniption of the Demonsirator, Concepts Shown by the
Demonstrator
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UNIT I

Intelligent Vehicle Technologies: Introduction; Road Transport and s Evolution: Such a
Wonderful Product, Safety Problems, Congestion Problem, Encrpy snd Emissions. New
Technologies: Senser Technologies, Sensor Fusion, Wireless Nemwork  Technologies,
Intelligent Control Applications, Latest Drving Assistance. Dependability Issues: Introduction.
Fail-Safe Automotive Transportation Systems, Intelligent Auto diagnostic. Fully Autonomous
Car-Drepm or Reabiny”: Automated Road Vehicles, Automated Rosd Network, Automated
Road Managemenl, Deployment Puths.

Embedded Automotive Protocols: Automoctive Comimunication Systems-Charndieristios and
Censtramis: From Point-to-Point to Multiplexed Communications, Coar Domaing and Their
Evelution, Different Networks for Differemt Reguirements, Bvent-Triggersd versus Time-
Triggered, In-Car Embedded Networks; Prionty Buses, TT Metworks, Low-Cosi Awlomotive
Networks, Multimedia Networks, Middleware Layer; Rationale for & Middlewzre, Automotive
MWs Prior to AUTOSAR, AUTOSAR. Open Issucs for Automotive Communication Systems:
Optimized Networking Archileetures, Sysivm Enginecring.

UNIT T

FlexBuy Protocol: nroduction:  Evem-Droven  wversus Time-Driven  Comrmmcation,
Ohjectives of FlexRay, History of FlexRay, FlexRay Communication: Frame Format,
Communication Cycle, Static Segtnent, Dynamic Segment. FlexRay Protocol: Protoeol
Architeemure, Protocol Wakeup and Startup, Wakeup, Clock Synchronizution, Fauli-Tolemnee
Mechanisms, FlexRoy Application: FlexRay Implementation, FlexRay Tool Support, [mpact
on Development, Verification of FlexRay,

Dependable Automotive CAN Networks: Introduction: Main Requirements of Automotive
Networking, Networking Technologies, CAN Features and Limitations. Data Consistency
bssucs; Management of Trassieol Channal Faults in CAN, Imparrments to Data Consistericy,
On the Probability of the Data Inconsistency Scenaros. Solutions w Really Achieve Dam,
Consistency over CAN, CANcentrate and ReCANcentrate-Stur Topologies for CAN;
Ratonale, CANcentrate and ReCANcentrate Basics, Other Considerations, CANEL: Clock
Synchromization, Data Consistency, Emor Containment, Suppord for Fanlt  Tolernce,
CANELy Limimtions, FTT-CAN-Flexible Trme- Trggered Commugication on CAN: FTT
System Architecture, Dual-Phase Elementary Cycle, SRDB, Main Temporal Parameters
within the EC, Fauli-Tolerunce Featares, Accessing the Communication Services. FlexCAN-
A Determmimastic, Flexible, and Dependable Architecture for Automotive Networks: Control
System Trunsactions, FlexCAN Architecture. How FlexCAN Addresses CAM Limitations,
FlexCAN Applications and Summary, Other Appresches o Depenidebility m CAN: TTCAN,
Faplt-Tolerant  Time-Trnggered  Communmiention  Using  CAN, TCAN,  ServerCAN,
Fault-Tolerant Clock Synchromzation Over CAN,
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UNIT IV

Produet Lines in Automotive Electromics: Choracteristica of Automolive Product Lines:
Busic Coneeps ol Software Product Lines, Charscteristics and Needs of Auvtomotive
Electronics with Respect to Product-Line Engineermg, Basic Terminology: Software Product
Lmes, Variability, Feaure Modeling ns o Form of Vamability Modeling. Discussion-Feature
Modeling for the Autometive Dommun, Global Coordination of Automotive Product-Line
Variability: Coordination of Small- to Medium-Sizgd Product Lines, Coordination of Highly
Complex Prothict Lines, Arifiet- Level Varability: Basic Approach, Difficulties Related 1o
Artifact-Local Varisbility, Representing Varisbility in ECLL Requirements Specifications,
Evaluation ol Representations, and Mapping Representstions to a Common Basis.

UNIT V

Reuse of Software in Awtomaotive Electronies: Reuse of Software-A Challenge for
Awmomotive OFEMs, Requirements for the Rewse of Software in the Auatomotive Domain,
Supporting the Reuse of Application Software Components in Cars Processes, Developmssn
of Modularized Automaotive Software Components, Function Repository, and Development of
un In-Vehicle Embedded System. Application Example.

Automaotive Architecture Deseription Languages: Introduction. Engingenng Informanen
Challenges: Reducing Cost ind Lead Time, Deveclopmeit Organization and Information
Exchange, Product Complexity, Quabty and Safety, Concument Epginecring, Keuse ond
Product Line Architectures, Analysis and Synthesis, Protooyping. Stte of Practice: Model-
Hased Design, Tools, Problems beyond Medel-Based Design. ADL as a Solution: General
Aspects on an Automotive ADL, What Needs 10 Be Modeled. Existing ADL Approaches:
Forsoft Automotive, SysML, Archifeciure and Analysis Description Langunge, Modeling and
Analysis of Real-Time ond Embedded Systoms. AUTOSAR Modeling, EAST-ADL.
Model-Baxed Development of Automotive Embedded Svetems: Introduction. What s
MEBLD! Motvating MBD for Antomotive Embedded Systems: Role of MBD in Automotive
Embedded Systems Development, MBD Means, Driving Factors for MBD, Polential Benefis
of MBD Approaches. Context, Concerns, and Requirements: Contexiunl Reguirements on
MED, Product Concerns Addressed by MBD Efforts. MBD  Technology: Modeling
Languages: Abstractions, Relations, and Behavior, Anelysis Techniques, Synthesis
Technigues, Tools, State of the At and Practice: Automotive State of Prachices, Research and
Related Standurdization Efforts. Guidelines for Adopting MBD in Industry: Strategic Issucs,
Adopting MBD: Process and Owrganizationsl Considerations, Desiwed Properties of MBD
Technologies, Commaen Arguments against MBD and Pitfalls,

TEXTBOOKS

1. N Navel and F. Simonot-Lion, Eds., Aufomotive Embedded Systems Handbook. Boca
Haton, FL. USA; CRC Press, 2008,

2. Wilhwm B Ribbens, Understanding Automotive Electronics: An Engincering Perspective,
Seventh Edition, Elsevier, 2012,

3. Feiler, P. Ho, Gluch, D. P., & Hudak, L L (2012}, Model-Based Enginecning with AADL:
An Introduction to the SAE Architecture Anolysis & Design Languege. Addison-
Weslew SAE Intemational.
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REFERENCEROOKS
1. Ola Lorses, Architecting ond Modeling Automotive Embedded Svsiems, KTH, 2005
2, AUTOSAR. (20125}, Standrds iaf ALUTOSAR. Retrieved from
https:/Marwow autosar. org/standards

3. Viacke, L., Parent, M., &Hacashime, F. (2000), Inelligent Vehicle Technologles: Theory and
Applications, Elsevier Seionce
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FPGA BASED SYSTEM DESIGN LABORATORY
I M. Tech | Semester (ES) L T{Fiﬂ‘
0|uo

————e—— wre

Course Overview

This lahoratory course focuses on practical honds-on experience with FPGA design and
implementation using Hardwure Description Languages (HDLs} such os Venlog or VHDL
Students will leam to design, sinnilate, and implement fundamental digital building blocks,
combinationy!l and sequential circuits, and complex systems like fAmie state machines and
communication modules on FPGA platforms. The course covers a range of topics from basic
bogic gates and arithmetic units 1o real-time systems and digital signal processing applications.
Emphasis 15 placed on simulation, verification, and bardware validsuon (o bridge the gap
berwrien theoretical concopts and real-world diginl system design

Course Onteomes (C0)
By the end of this course, siudents will be able o
I, Write and simulate HDL code for bastie combinational and sequential digital circuits
using Yerilog HDL.

2, Design and implement complex digital systems such as FSMs, arithmetic logic wnits, and
eommiumication modules on FPGA platfonms,

3. Develop and venly interfacing protocols for external hardware devices like seven-
segment displuoyvs, keypads, and UART communication.

4. Apply design methodologiss for timing, synchronization, and resource oplimization in
FPOA- based digital system desipgn

5. Demonsirate the ability to deploy and debuz dimtal designs on FPGA development
boards, validating functionality through herdware testing

List of Experiments (Any 12 Experiments)

I. LED Blinking Using Venlog: Implement a basic LED hlink circuit fo understand FPGA
programming and output pin coniral.

2. Design and Simulation of Basie Logre Gates usimg Vertdog HDL: To write HDL code for
basic logic gates (AND, OR, NOT, XOR), stimulate their functionality, and verify the
oulpls bsing g wavelorm viewer.

3. Implementaton of 4-bit Adder/Subiractor on FPGA; To design and implement a 4-bit
sdder’subtracter  using  Verilog, simulate and verify  functionality on an FPGA
development board,

A, Dresgn of o 4x] Mulvplexer and 154 Demubtiplexer: To woite and simulaie Venlog code
foradx ] MUX and | x4 DEMUX and validate outpurs through FPGA implementation

5. Comparator Design (2-bit or 4-bit): Design o simple dignal compamtor circut that
compares two binory inpats,

| .
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6. Design and Implementation of a 4-hit Synchronous Counter: To implement a 4-bit
up/down synclironous counter using HOL, simulate for timing and logic cormectness, and
deploy it on FPGA hardware,

7. Finite State Machine {F5M) Design: Sequence Detector-To design a Moore or Mealy
FSM for sequence detection, simulate the stale tmnsitions, and implement the desagn on
an FPGA board.

8. Design and Implementation ol sn ALU Supporting Basic Operations: To design an
Arithmetic Logic Unit that performs basie anthmetic and logic functions (ADD, SUB,
ANLY, OR. NOT) and test it on FPCGA,

9. Interfacing Seven Segment Display with FPGA: To write HDL code 1o drive o seven-
sepment display with hinary or BCD inputs and implement the interface on FPOGA
hardwure

10, Shifi Register {LeftRight) Destgn o shift register that shifts iopat bits left of aght on
each clock pulse.

| L Implementation ol Traffic Light Comtroller using FSMoon FPGA: To desigr g traffic
light controller using finite sule machines, stmualale 8 tme sequence, and implement i
on FPOA Jardware.

12, PWM Signal Generation using FPRGA: To implement o pulse-width modulsnon (FWM)
generator using Vertlog HDL and demonstrate its use in applications ke LED brightness
control,

13, Real-Time Clock Design and Display using FPGA: To implement a real-tume clock on
FPGA with hour-minute-second display and vse multiplexed seven-segment display For
oukput,

14, Senal Inpul with UART Receiver {Basic). lmplement a simple UART receiver o réceive
serial datn and blink an LED.

15, lmplementing Dhgital Filters (FIRMTR) on FPGA: To implement a basic Finite Immpulse
Response (FIR) or Infinite Impulse Response (IIR) filter in HRL and simulate {5 output
for given mputs.

‘*‘M y
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EMBEDDED SYSTEM DESIGN LABORATORY
1 M. Tech T Semester (ES) i LIT|P
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Course Overview

The Embedded System Design Laboratory focuses on the practical aspects of designing,
developing, and testing embedded systems using real-time hardware platforms, Through a
senes of hands-on expeniments, students will learn 1o configure embedded devices. interface
sensors. and actuators, perform GPIO programming, and implement embedded applications
for nuiomation and control. The cowse also caplores advanced topies such a8 wireless
commumication. web hosting, media stresming, and eustom firmware porting. Emphasis is
placed on understunding system-level integration, debugging. and real-world deplovment of
embedded solutions.

Course Outeomes (COs)

By the end of this course, students will beable

1. 5ét up embedded development enviromments by flashing operating svstems and
configuning device interfaces.

2. Inteeface and program embedded periphemls such ns sensors, actustors, and displays
using PRI,

3. Design and implement embedded applications for monitoring, mutomation, snd
comminication,

4. Deploy embedded systems with network capabilitics for web hesting, media
transmission, and rcal-time data access.

Ll'm ol Expériments:
Functional Testing of Devices: Flashing the 08 on to the device into a stable functional state by
porting desk top enviromment with necessary packinges,

Exporting Display On To Other Systems: Making use of available laptop/deskicp
displays as 4 display for the device using 55H client&X11 disploy server.

3. GPIO Programming: Programming of available GPIO pins of the corresponding
device using native programming language, Interfacing of 1O devices like LED/Switch
et andl testing the functionality.

4. ON/OFF Control Based On Light Intensity: Using the hght sensors, monitor the
surrolndimg hght intensity & sutomatically urm ON/OFF the high itensity LEDY's by
tuking some pre-tefined threshold light inensity valus,

Battery Voltuge Range Indicator: Monitor the voltage Jevel of the battery and
mdicating the same wsing multiple LEDs {forex: for 3V battery and 3 LEDs, wm on 3
LEDs for 2-3V, 2 LEDs for 1-2V, | LEE for 0.1-1V & wm ol all for 0V,

[-\J

]

b. Dice Game Simulation: Instead of using the conventional dice, generate o random value
similiar 1o dice value and display the sume using a 16X2 LCD. A possible extension could
be 10 provide the user with option of selecting single or doubiz dice game.
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I Displaylng RSS News Feed On Display Interface: Displaying the RSS news foed
headlines on a LCD display connecizd to device. This can be adapted to other web sites
like mwitter or other informition websites, Pythan can be used 1o aoquire data from the

internet.

8. Porting Open wrl To the Device: Attemnpl to use the deviee while connecting o a Wi-Fi
network using o USE dongle and at the same time providing o wirelegs sceess point to the

donple.

4. Webcam Server: nter focmg the regular LISB webeam with the device and mom it into
fully functional TP webcam & test the funclionality,

I, FM Transmission: Transforming the device mto 8 regular FM mansmitter capable of

transmitting audio at desired frequency {penerally ¥5- 108 Mhz)

i
?EJ

Ly

T ___.J:_.
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RESEARCH METHODOLOGY AND IPR
1 M. Tech I Semester (ES) L|T| P| €|

(]
=
E .
b=

Course Dverview

This course provides foundational knowledge and practical tools for conducting sysicmatic
rescarch, analyaing data. and understanding intellectual property rights, Students will explore
research  design, data collection techniques, statistical analysis, and ethical considerations in
scientific inquiry, In parallel, the course mtroduces PR concepts, patent filing procedures,
and their role in fostering innovation dnd protecting imtellectual contnbutions. Emphosis 15
ploced on developing the skills reguired for rvigorous academie research and responsible
mnuvation in science and engineering,

Course Cutcomes (COs)
By the end of ihis course, students will be nble w;

I. Formulate structured research problems using appropnte methods und review strategies.
Dresign and implement eifective research methadologies for dats collection and anabysis.
Apply statistical tools o analvze rescarch data and interpret resulis in context
Evaluate types of mtellectual property and their significance in protecting innovalions,

3. Demonstruteethicalprachicesinresearch publication,andintellectualpropertymanagement

Lid pd

de

Unit 1

Introduction o Research Methodology: Meuning and objectives of rescarch, Tvpes of
reseirch: basic, apphed, gualitetive, quantitative, snd mixed methods, Rescarch process and
desipn, Formulation of research problem, Literature survey and review lechnigues

Unit IT: Research Design and Data Collection Methods: Rescarch design types: descriptive,
expenmental, exploratory, Sampling metheds and techniques, Primaery and secondary data
sources, Data cellechion tools surveys, intorviews, observations, Validity and reliability of
i

Umit 111z

Data Analvsis and Interpretation: Smtistical (ools and software, Deseriptive and inferential
statistics, Hypothesis lesting and ANOVA, Regression and comelation analysis, Interpretation
and presentation of dita, Repant wnting and relerencing styles

Unit TV:

Intellectual Property Rights (IPR): Overview and smportance of [PR. Types of IPR:
putents, trademarks, copyrights, industrial designs, Trade secrets and  geographical
mdications, IPR and technelogy transter, Role ol PR in research and innovation

Unit vz
Patent Filing and Research Ethics: Patent filing process; national and international (PCT),

Patent search and analysis wols, Reseerch ethics and scientific misconduct, Plagarism und
tools for plaginnsm detection, Frhical issaes in pubheation end authorship

Ll*'""‘i‘%' i* 'H |3m4 ;5 b, ?_'é:j'i
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TEXT BOOKS
|. Kothar, C. R., and Craurav Garg. Research Methodology, Methods und Techmiques. dth
ecl,, New Age [nternational, 200 9,

2. Kumar, Ranjic. Research Methodology: A Step-byv-Step Guide for Beginners. 5th ed.,
Sage Publications, 2021,

REFERENCE BOOKS
I, Subbaram, ™K. Handbook of Intellectusl Propery Law. Commercial Luw Publishers,

2022,

Dias, Resnik. The Ethnes of Scicnce: An [ntroduction, Routledge, 1998,

A WIPOWIPO Intellectual Property Handbook: Poliey, Law and Use, World Intellectual
Property Orgamizaton, 20240,

b
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EMBEDDED REAL TIME OPERATING SYSTEM
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3/ 0| o] 3]

Course Overview

This course provides a comprebensive introdoction to Real-Time Operating Systems (RTOS)
and their applications in embedded systems, Students will explore the fundamental concepts of
real-time embedded systems, understand thsk management, synchronization mechanisms like
semaphores and message queaes, and delve into exception handling and timer services. The
course also covers memory management strategies and practical techniques for modularizing
applications 1o meet real-time constraints, Additionally, it addresses commeon design challenges
such as deadlocks and priocity inversion, preparing students 1o design, analyse, and implement
robust real-time embedded applications.

Coorse Outcomes (CO)

By the end of this course. students will be uble to:

I. Analyse key concepts and roles of real-time opersting svstems in embedded systeém
design.
Evalume sk scheduling nnd synchronization methods in real-time systems.
Design interrupt and timer handling mechanisms for embedded real-time environments.
Apply real-time memory management lechnigues in embedded applications.
Create maedulur real-time applicstions to resolve deadlocks and priority imversion,

Ly g b 1

Unit-1:

Introduction to RTOS: Reasl life examples of embedded systems. real-time embedded
systemsd, the future of embedded systems, a brief history of operating systems, defining an
RTOS. the scheduler, objects, services, kKey characteristics of an RTOS,

Umit-11:

Tasks: Iniroduction, defimng a sk, task staes and scheduling, typical task operations,
rypicul task sucture, synchronization, communication, and concurrency,

semaphaores: Introduction, definmg semaphores, typical semaphore  Gperntions, typical
semaphore e

Message Queues: Introduction, defimng messape gueuss, Message gueds stiles, messape
quese content, mefsage quene storage, typical message queut operations, and typical message
(qUELE Use.

Unie-1T1:

Exceptions and Interrupis: [ntroduction, whal are exceptions and interrupes, a closer look at
exceptions and interrupts, processing general exceptions. the nature of spurious interrapts.
Timer and Timer Serviees: Introduction, real-time clocks and system clocks, programmable
interval timers, timer inlermapt serviee moutines, a model for implementing the soft-timer
handling facility, timing wheels, solt timers and timer related operations.

& |87 [fem] " e [
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Unie=TV:

Memory Munagement: Introduction, dynami¢ memory allocation in ¢embedded svstems,
fixed-size memory monagement in embedded systems, blocking vs. non-blocking memory
fumctions, hardware memory management units.

Unie-V:

Modularizing Applications:  [nreduction, sn outside-m  approach  to decomposing
applications, guidelines and recommendations {or idemifying concurrency., schedulabilicy
analysis — raic monotonic analysis,

Common Design  Problems:  [ntroduction, resource  classification, deadlocks, priorty
LY CTSEON,

TEXT BOOK
1. Qing Li, and Canoline Yoo, Real- Time Concepts for Embedded Systems. CMP Books,
2003.
REFERENCE BOOKS
I. Prasud, K. V. K. K. Embedded Real-Time Systems: Concepts, Design & Programming.
[ream Tech Press, 2005,

Simon, David E, An Embedded Software Primer. 15t ed., 5th impression, Addison-
Wesley Prafessional, 2007,

(=]

3, Singh, Rapib Mall. Real-Time Systems: Theory and Practice. Pearson Education India,
2006,
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Course Overview

This course introduces the foundational principles and system-level design of the Intemet of
Things (laT), Tt covers the basic concepts, definmtions, and significance of ToT in modem
comnected systems. Stadents will leam abowt the interaction between ToT and Machine-to-
Machine (M2M) commumcation, and how they integrate 1o form intelligent nerworks, The
course provides a detailed understanding of ToT architecturs, including device-level design,
network protocols, and date ipanagement, By the énd of the course, studemis will have o
comprehensive view ol how 1o design and develop scalable, interoperable, and secure IoT
Sy SLETTE,

Course Dutcomes (COs)

Hy the end af this course, students will be abie o

Inteprate the sensors and actuator depending on the applications
Interface the loT and M2M with value chains

Write Python programmmg lar Ardwimn, Raspberry Pi devices

Diesign 10T based systems such as Agricultural ToT, Vehicular o7 etc.,

Bk

Unit 1:

ToT introduction: Introdoction aod defimmion of loT, Evoluton of 1o, loT growth,
Application sreas ol T, Chomctenstics of [oT, 1oT stack. Enabling technologes, 1T levels,
IoT sensing and acluation, Sensmg types, Acluator types.

Ulmit 11z

10T and M2M: M2M to ToT — A Basic Perspective— Introduction, Differences and similarities
between M2M and ToT, SDN and NFV for ToT.M2M Value Chains, loT Valoe Chains, An
emerging mdustrial structure lor lol, The intemational driven global value chiin and global
informution monopolcs,

Uit 11

IoT Hands-on: Introduction to Arduine Programmung, Inlegration of Sensors and Actuators
with Archwino. Introduction o Pyvthon programming, Introduction 1o Raspberry Pt Interfacing
Raspberry Pi wilh basic peripherals, Implementation of [oT with Raspberry Pi.

Uit IV:
1oT Architecture: o7 Aschitecture components, Comparing [oT architectures, A simplified
loT grchitecture, The core o funchional steck, 16T dat management and compule smck.

l'! | R/ 3 4 5. 3 | )
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Lmit V:
ToT System design: Challenges associated with [nT, Emerging pillors of ToT, Agricultural
loT, Vehwular 10T, Healtheare 0T, Smart citics, Transportation and logistics,
TEXT BOOKS
I, Suchp Misra, Ammdarup Mukherjee, Aripl Roy "Introduction 1o 10T, Cambridge
University Press,

2. David Hanes, Gongalo salgueiro, Patnck Grossetete, Rob baron, Jerome henry “ToT
Fundsmentals Networking technologies, protocols, snd use cascs for loT", Cisco Press

REFERENCE BOOKS
I. Cuno plister, “Getting started with the internet of things”, O Reilly Medin, 2011

2. Francis duaCosts, “Rethinking the Intemet of Things: A Scalabie Approach 1o Connecting
Evervihing”, | st Edition, Apress Publications.

“Internet of Things concepts and applications”, Wiley
4. Arshdecp Bahga,Vijay Madiset “Tnternet of Things A Hands on approach”™, Universities

5
5. Shriram K Vasudevan, RMD Sundaram, Abhishek 8§ Wagarajan, “Tntemet of things™ John
Wiley and Sons,

6. Massimo Banzi, Michsel Shileh Make: Getting Staried with the Arduino, Shrofl
Publisher™uaker Medin Publishers.
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| 3 | 00| 3
Course Overview

This course introduces stadents to the principles and practices of GPU computing, with a focus
an CUDA programming and parallel algorithm design, It covers the architectural Toundations
of modem GPUs, emphasizing how they differ from traditional CPUs in terms of memory
hierarchy. thread scheduling, and computational throughput. Students will gain hands-on
expenence in writing and oplimizing GPU code, debugging parmliel progrums, and applying
GPU-specific  optimizstion  strategies such s memory coalescing and shored  memory
utilization. The course also includes pmetical exposure to applying GPU gcceleration in aregs
stich as seientific computing and deepr leaming, particulady on embedded platforms

Course Qutcomes (COs)

By the end of this course, students will be able o
I. Understand working proficiency with CLIDA, algorithmic GPU programming amid
parallel compuling
Comprehend with classic seientific computing slgorithms and problems
Cptimize GPL code and debug GPU code
Analyze architecturs specific details like memory hooess coalescing, shared memory
usage, (PL! thresd scheduling
5. Apply deep learmning algorithms on embedded GPUs

s

Unit It
GPU architectures: Infroduction (o the deas of parallelism and the GPU programming muodel
CPU va GPL Porallelizing algonthms on paper, First CUDA progrim.

Llmie 11

CUDA programming: Hardware of Graphies Processing Liniis and poarnllel communication
patterns, Brief on GPU architecture, Basics of CUDA C, Floating point precision and support
on GPLUs,

Unit II1:

Parollel primitives and algorithms on GPL: The CUDA programming langusge will be
mastercd while feaming how to implement these algorithms., Maotrix Operations. Stencil —
Image Blarring, Filiers, Gauss Jacobi-Finite difference updates for PDEs, Histogram, binning
|, Reduce — Maximum and Minimum - Surnmation, Prefis-sum (Scan) Algorithm - Radis
Sort, Generating Cumulative Distnbutions, Complex algorithims - N-body solutions,

Lo /2K
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Unit I'V:

Optimizing GPU Applications: Coalesced Memory Teanssctions, Grid Blocks, Thread
Blocks, dommm decomposition, Asynchronons Kemels and Multi streaming Possible liems:
Libruries on GPU, cuBLAS Thrust, cuFFT, cuRAND, Mult-node GPU processing, Multi-
GPU per node processing, CUDA in other languages {Python/Fortrun), Scaling,

LUnit V:

De¢p learning on GPUs: Deep learning on GPLUs, Combining graphics and compute, Display
the resulis of computations— Interactive systems, Collision detection with voxelized solid
{Gargoyle), Ray tracing m CUDA kemnelz, or ray tmacing cores; Microsoft DXR (DX12 AP,
Vulkan, NVIDIA OpiX [ RTX, NVIDIA Turing: “World's First Ray Tracing GPU™ Quadro
RTX. Geforce RTX

REFERENCE BOOKS
|. GPUs for Graphics: OpenGL 4.0 Shading Languape Cookbook, 2nd Edition

1. Joson  Sanders, Edward Kamdnn, CUDA by Example: An  Introduction  to
Creneral-Purpose  GPU Programming, Publisher; Addison-Wesley Professional. 2013, 3rd
Edition,

Lad
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VLSI TEST AND TESTABILITY
(Professional Elective-111)

= -

1 M.Tech 11 Semester (ES) L
]

| = -

|

Course Chverview

This course introduces students to digital system testing techmigues and fault diagnosis m
VLSl cocuits. It covers loull models, test pencration methods for combinational and
sequentinl circuits, and various design-for-testability (DFT) strategics, Students will explore
scan-hased designs, Buili-lo Self- Test (BIST) technigoes, memory testing algorithms, and
fault dingnosis methods, Emphass s ploced on practical testing challenges in digital and
embedded systems 1o ensure reliability and fault tolerance,

Course Outcomes (COhs)

By the et of this course, students will be able o

I, Idennfy dilferent types of fiulhs in digital corewits and explain their corresponding
logmeal fault models.

2, -f!lsppl}' test generation techniques to detect taults in conthinational snd sequential digital
CATCUIES,

3. Design scan-based and ad-hoc DFT architeciures for improving circuit estability.

4. Tmplement Built-In Self- Test (BIST) strategies for digital systems and memory blocks,

5. Analyse fault disgnosis techniques to loeate mnd imterpret faubts in logie-level digital
CTTCUlE,

Unie-1:

Basics of Testing and Fault Modeling: Introduction 1o Testing - Faulis i digital circuits -
Modeling of faults - Logical Fault Models - Fanlt detection - Fault location - Fault dominance
- Logic Simulation - Types of simulation - Delay models - Gate level Event-driven simulation,

Unit-11:

Test Generafion for Combinational and Seguential Cirenits: Test pencration  for
combinational logic circuits - Testable combinational logie circuit design - Test generation for
sequential circuits - design of testable sequentiol ercuits, Design For Tesmbaliry

Unie-TI0:
Design for Testability: Ad-hoc design - Generic scan-bused desipn - Classical scan-based
design — System Jevel DF T approaches.

Unit-T'V:

Sell-Test und Test Algorithms: Built-In Self~Test - Test pantern generation for BIST -
Circular BIST - BIST Architecmures - Testsble Memory Design - Test alporithims - Test
gencration for Embedded RAMs,

| @M}% Pgaln | " LG
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Unit-V'
Faul Diapnosis; Logic Level IHagnosis « Diagnosis by UUT  reduction - Faule
Diagosis for Combinational Circuits - Self-checking

TEXT OOKS:

I, Abramovicr, M., M. A, Brewer, and A, D, Friedwan, Digital Systems Testing and
Testable Design. 1st od,, Jaico Publishing House, 2002,

2. Bushnell, M. L., ond V. D. Agrowal. Essentials of Electronic Testing for Digital,
Memory and Mixed-Signal VLST Circunts. Hlustrated ed., Springer Science & Business
Media, 2006

REFERENCE BOOKS
1. Lala P K. Digitel Circult Testing and Testability. Academic Press, 2002,

2. Crooch, A. L. Design-for-Test for Digial 1C"s snd Embedded Core Systems. 151 ed.,
Prentice Hall International, 1994
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HARDWARE - SOFTWARE CO-DESIGN
[Professional Electivie-111)

I M.Tech 1l Semester (ES) LJ
i- j '

=
ul

HE

This course focuses on the integrated development ol hardwaire and software components in
cmbedded system design. 10 introduces students o key co-design issucs, including system
partitionng, prototyping, and emulation techniques, The course explures architecture-specitic
optimization strategies thal balance performance, power. and flexibility, Additionally,
students will gain proctical knowledge of industry-standard tools vsed in hardware/Software
cimdesign. By the end of the course. learners will be ubl= o effectively design, implement,
and evaluate embedded systems through a unified hardware-saftware development approach.

Counrse Overview

Course Uhatcomes (C()s)

By the end of this course, students will be able w:
1. Acquire the knowledge on various models of Co-design,
2. Baplore the miermelationshup berween Hardware and software in 2 embedded svstem
3, Acquire the knowledge of firmware development process and tools during Co-desipn,
4. Implement valukstion methods and adaptability,

Unit 1:

Co-Design Issues:  Co- Design Models, Architectures, Longuages, A Genene Co-design
Methodology. Co-Synthesis Algorithms: Hardware software synthesis alporithms: hardwiire —
sollware partitioning distributed system co-synthesis

Ui I1:

Prototyping and Emulation; Prototypiog and emulation techniques, prootyping and
crmilation environments, fumre developments in emulation and prototyping  architecture
speciglization lechmigues, sysicm communication mfrastructure.

Targel Architectures: Archileclire Specinlizanon techniques, System Communicztion
mifrastructure, Target Architecture and Application Svstem classes, Architecture for control
dommmated systems (8051- Architectures [or High performance control), Architechure for Data
dominated systems (ADSP2 1060, TMS320C60), Mixed Systems,

Unir I11:

Compilation Techniques and Tools for Embedded Processor Architectures: Modem
cbodded architectures, embedded software development needs, compilation technologics,
practical consideration in o compiler development environment,

e =
e =il
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Unit IV:

Design Specification and Verification: Design, co-design, the co-design compuational
model, concurrency coordimaling concurrent computations, interfbcing components, design
verification, implementalion venfication, verification tools, interface verification,

Umit V:
Languages for System — Level Specification and Design-I: System — level specificaton,
design representation Tor system level synthesis, system level specilication languages,

Languages for System — Level Specification and Design-11: Heterogencous specifications and
multi- lanpuage co-simulation, the cosyma system and fycos system.

TEXT BOOKS
1. Hurdware / Sofiware Co- Design Principles and Practice - Jorgen Stunstrup, Wayne
Woll — Springer, 2009,
REFERENCE BOOKS

1. Hardware / Solbwarg Co- Design - Giovanni De Micheh, Mariagiovanna Samg,
Eluwer Acadomic Publishers, 20002,

2 A Practical Introduction to Hardware/Software Co-design -Patnick R, Schaumont,
Springer, 2010

e e e
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HARDWARE SECLRITY IN VLSI DESIGN
{ Professional Elective-IV)

I M. Tiech Il Semester (ES) L

=] -
= =
M

T

i onrse Overview

This course provides an in-depth understanding of security challenges and yvulaerabalities in
modern VLS systems, particulsrly within SoC' and PCRH designs. Smdents will leam about
hardware threms such as Trojang, reverse engmeenng, IP piracy, side-channel attacks, test-
oriented and phyvsieal attacks, and hiw to design secure hardware using primitives like PLUFs
and THNGs. Through a mix of theoretical foundations and hands-on experimentation,
students will be equipped to identify, analyse, and mitipare hardware security threats in reai-
world VLS systems.

Course Outcomes (COx)
By the end of this course, students wall be nble to;

I, ldentily and cxplain the key layers and components of VLSI systems vulnerable
0 hardware attaeks.

2. Analyse different types of hardware Trojans and TP preacy technigues and suggest
Appropiate counlenmetsures,

3. FEwaleste side-chamnel and test-onented attecks on 5oC and FPGA-based svstems
usimy suttabie models.

4. Demonstrale  an understanding  of  physical  attacks  and PCB vulnembilities
thronigh  attpck: modeling and snalysis

5. Design and mmplement bardware secunty primiatives such as PUFs and TRENGs
protect VST desiens from cloning and counterfeiting,

Umit 1

Introduction to Hwrdware Security: Overview of § compating  svstem, lavers of a
computimg systemm, hardware secunity s, hardwire  trust, attacks, sulncrabilities and
countermeasures, conflict between security und test/debug, evolution of hardware scourity,
overview of electronic kardware - mumoscale technologies, ASICs nd FPGAS, printed cireuil
board, cmbedded systems, hardware-firmmare- software interaction,

Unit I1:

Hardware Trojans: Intridluction, 500 desien fow, hardwiare rojans, hardware trotans i
FPGA designs. hoardware trojans  ixonomy, ust benchmorks, countgrmepsures . against
hardware trajans, hardware trojan attacks, Hardware IP Piracy and Reverse Engineering:
Introduchon, hordvare intelleotual property (IP), securty assues m TP-based SoC design,
security issues m FPGA, reverse engineering and tampering.
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Linit T11:

Side-Channel Attacks: Introduction, taxenomy of side-channel atincks, uncommon side-
channel sttacks, power analysis attacks, électromagnetic (EM) side-chonnel ottuchs, falt-
mjection attneks, timing stscks, Test-Oriented Attacks: Inmoduction, seon-hased amncks.
TTAG-based attncks

Unit TV:
Physicul Avtwcks and Counter messures: Inuoduction, reverse engineering, probing amack.
Attacks on PCB: Sccunty challenges, attack models, bus snooping sitack.

Unit=V:

Huardware Security Primitives: Introduchon, physical unclonoble tunctions (PLFs), true
mandom number generator (TRNG), design of anti-counterfelt, existing challenges and aftacks.
Security and Trust Assessment: Security sssets ond sttack models, pre-silicon und post-
silicon security and trasl assessment,

TEXT BOOKS

1. Bhunia, Swarup, and Mark M. Tehrampoor. Hardware Securioy: A Hands-on Learming
Approach, st ed., Academic Press, 2019,

REFERENCE BOOKS

Febirmnipoor, Mark, and ChiY Wang, editors, Introduction to Hardware Security and

Trust. Springer, 2012,

Bhuma, Swarup, and Sandip Ray. Fundamentls of IPand S0l Secunty; Design,

Verification, and Debug. Sprnger, 20017,

3. Wolf, Manlyn. Embedded System Interfacing; Dresign for the Intermet-of-Things (1oT),
Morgan Kaufmann, 2019,

4. Skorobogatov, Serged, Semi-Invasive Attacks: A New Approach to Hardware Security

Analvsis, Springer, 2007,
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HARDWARE ACCELERATORS FOR MACHINE LEARNING MODELS
{Professions] Electve-1V)

I M.Tech I Semaster (ES) [L]T[P[C

AERE]

Course Overview

This course provides a comprehensive undemtanding of designing  hardware accelerators
tailored for Deep Meural Network (DNN) models. It beging with an exploration of various
DNN arehitectures and their development environments, followed by strategies for efficient
hardware implementation. Students will leam key technigues for oplimizing memory usiage
and computational perfonmance in DNN - execution, The course emphasizes near-data
processing paradigms and pertormance benchmarking of DNN moedels on custom hardware
platforms. Finally, students wall gain practical expenience in desigming and implemeniing
aceelerstor logie usimg conlemporary hardwure descoption tools and platforms, preparing them
for real-world applications in edge Al and high- performance computing.

Course Outcomes {C(s)

By the end ol this course, students will be ohle to;
1. Explore the varioos DNN models and development reseurces.
2. Understand the hardware implementation strategies e DNN,
3. Develop the memory optimazation and computotional optimization technigues to DNN.
4. Perform the near-dats processing and benchmark evaluation to DNN models,
5, Design and implement the sceelerator logic o DNN models.

Unit 1

Overview of DNMNs: Convolutigmal Mewral Networks (CNNS), Populer DNN Models, DMN
development resoarces: Frameworks, Models, Popular Dam Sets for Classification. And Data
Sets for Other Tasks

Evolution of hardwure platforms for Deep Learning: CPUs, GPUs, FPGAs. DSPs,
accclerators; Hardware considerstions in inference and maiming, Accelerate Kemel
Computations on CPL and GPU Platforms, Energy-Efficient Dataflow fir Accelerators, DNN
datn handling charsctenatics, Weight Stationary (W8S), Output Statwonary (05}, No Local
Reuse (MLR), Row Smbonary (R3). Accelerating the convelution operation: Algorithms, Data
flow pattermns, Memory reuse Case-study on wnhing a custom GPL

Unit 11:

Kernel for aceilernting convolution. optimiring networks: Woight quantization, netwiork
compression, sparse operations, zere forwatding, leaming with hardware in the loop, leaming
and inference on low-memory devices.

I 1% S [ 4 5, b, 7 i
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Ulmsin 101:

Memory and compute: Optimizations to CNNs such as tiling, loop optimizations, batching,
gquuantization, praning, Cache Blocking, four convolution strutegies ([hrect, GEMM, FFT and
Winograd), Model-size wwire and system-awire pruning of CUNNs, MLPerf Benchmark for
evilunting DINN wreelerators,

Unit IV:

Near-data processing: DRAM, SRAM, Non-volatile Resistive Memonies, Sensors, co-design
of DNN models ond hardware; Redoce Precision, Reduced Number of Operations and Maodel
Size, Benchmarking metrics DNN evaluation and comparizon, Metrics for DNN Models,
Metrics for DNN Hardware,

Uit V:

DPeep Leaming on Systolic Array ond Tensor Processing Uinit (TPUY w1 o wvd, [Dustinet
Charnctenatics of Truning and  Inference. Architcetures of TPU vl, v2, v3 und vd:
comparison between their architectures, Comparison of CPLL TPU and GPU, Deep Leamning
on FPGA and Microsoft's Brainwave Architecture, Deep Leaming technigues on FPGA;
efficacy ol FPGASs Tor binardeod neural netwarks (BNNs)

TEXT BOOK

. Shiho Kim, Ganesh Chanden Deka, Hardware  Aceclenitor Systems  for Astificial
Intelligence and Machine Leaming, Volume 122 - Maseh 28, 2021, st Bdition,

REFERENCE BROOKS
L.V, 5ze, Y. -H Chen, T, -l Yang and J. 8. Emer, "Efficient Processing of Deep Neurl
Metworks: A Tuterial and Survey.” In Proceedings of the TEEE. vol. 105, no. |2, pp.
2205-2329, Dec, 2017, doiz 10,1 HIPROC.2017.2761 744,
2. hitepss Aedogs gl eoend'n 2003 T-Faolislviued bevivado-ip Xiling-Resources,
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IMAGE AND VIDEO PROCESSING
{ Profiessional Elective-1V)

1 M. Tech 11 Semester (E5) LIT|P
3003

Course Overview

This course provides a comprehensive introduction w the fundamentals of imoge and video
processing, highlighting the distingt characterisiics and  challenges associated with each
domain. It begins by exploring the key ditferences between imape and video data in terms of
structire, temporal aspects, ond pricessing wehnigues. The coirse then delves inlo essentiol
filtering operations used in both image and video processing, enshling students 10 enhance,
restone, angd extract relevant information from visial data, Tn the latier part of the courss,
students are introduced 1o the principles of image and video compression, covenng bath
lossless and lossy technigues. Through theoreticnl concepts and practical applications, the
eonirse aims 0 eguip students with the foundational knowledge and 1ools necessary o mmalyze
anid process visual information effectively

Course Duteomes {CO)

By the end of this course, students will be nbie 1o
I. Understand the fundamentals of digltal image processing
Appreciate the ndvantiges of compression m image Svideo processing
Understand the concepts of video formation, sampling and representation
Undemstand the principles of motlon estimation in a video
5. Analyze the pnnciples of multi-himensional estmution with reference to o video signal.

da s pa

Unit 1

Fundamentals of Image Processing: Basic steps of Tmage processing system sampling and
quantization of an Image - Basic relatonship berween pixels

Image Transforms: 2 — D Disorete Foorier Transform, Discrete Cosine Transform (DCT),
Introduction to wavelet Transform, Continuous wavelet Transform, Discrete  wavelet
Transform, Filter banks

Unit 11z

Image Enhancement:

Spatial Domain Methods: Histogrim Processing, Fundamentals of Spatial Fillering,
Smocthing Spatial filters, Sharpening Spatial filters

Frequency Domain Methods: Basics of filtening in [requency domam, image smoothing,
image sharpening, sclective fillering

Umit 111:

Segmentation: Segmentation concepls, Point, Line ond Bdpe Detection, Edge Linking using

Hough Transform, Thresholding, Region Based sepmentation.
Il . 3, q, ; T
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Morphological Image Processing
Dilation and Eresion, Opening and closing, the hit or miss Tronsformation, Overview of
Digital lImage Watermarking Methods

Uit IV

Image Compression: Imuge compression fundamentals ~ Coding Redundancy, Spatial and
Temporal Redundancy. Compression Models: Lossy and Lossless, Huffmann Coding,
Arthmetic Coding, LZW Coding, Run Length Coding, Bit Plene Coding, Transform Coding,
Predictive Coding, Wavelet Coding, Wavelet Based Image Compression, JPEG standards:

Image Restoration: Degradation Models, PSF, Coculant And Block - Cheulint Matrices,
Decomvolution, Restoration Using Inverse Filtering, Wiener Filtering,

Uit V:

Basic Steps of Video Processing: Analog video, Digital Video, Time varymg lmage
Formation Muodels: 30 Moton Models, Geomeine Image Formation, Photometric Image
Formation, Sampling of Video Signals, Fillering Operalions

-0 Motion Estimation: Optical Flow, Genernl Methodologies, Pixel Based Motion
Estimation, Block Matching Algorthm, Mesh bascd Motion Esimation, Clobal Motion
Estrmation, Region hased Motion Estimation, Multi Resolution Molion Extimnation. Wavetorm
based Coding, Block based Transform Coding, Predictive Coding, Application of Motion
Estimation in video Coding. Overview of motion compensated hybrid coding (MPEG & H-
264) '

TEXT BOOKS
I, Digital Image Processing, Gonzaleze and Woods, 3rd Edibon, Pearson

[

Video Processing and Communication, Yo Wang, Joern Ostermann and Ya-Qin
£hang, 1st Edition, Prentice Hall

Diagitl Yideo Processing. M. Tekalp, Prentice Hall Intermational

i

REFERENCE BOOKS

. Dhgital  Signal Processing: Pronciples.  Algorithms & Applicaions, 1. G,
Proakis& [, G, Manolckis, 4th Edition, PHI, 2001

2. Adnptive Filter Theory, S, Haykin Pearson, 2003

3. DEP-A Practical Approach, Emmanuel C. L. Feacher, Barrie W, Jervis, Znd Edition,
Pearson  Education, 2008

4. Modem Spectral Estimation: Theory & Application, 5. M. Kay. 1988, PHI

58 H-264 & MPEGA Video Compression, Video Coding for Next Generation
multimedia, | E. Richasdsor, John Wiley & Sons, 2009
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EMBEDDED REAL TIME OPERATING 5YSTEM LABORATORY

I M. Tech 11 Semester (ES) LT P C
0 a

B
b

Course Overview

The Embedded RTOS Laboratory course s designed o provide hands-on experience and
practical understanding of Real-Time Operating System (RTOS) concepts as appliad in
embedded systems. The course foouses on the simulation-based design and amalysis of core
operating system functionnlities, enabling studénts to explore process management, inter-
process communication (TPCY and 1O handling within an RTOS envirenment. Students wall
gain proficiency in using RTOS commonds and system call interfnces essential tor embedded
application development. Through u seres of structured lnboratory expenments and mini-
projects, the course also introduces key concepts in repl-time embedded soltware design, task
scheduling, svochronization, wnd resource munagement. By the end of the course, students
will be couipped to develop and test repl-time wppheations using mdusiny-stndard RTOS
platforms.

Course Ouicomes (COs)
By the end of this course, stutdents will be able
1. Apply various real time concepts m buitlding embedded systems
2. Implement the RTOS development tools m building real tme ombedded Svstems
3. Appreciate (he necessity of Inter Proeess Communication  and  Synchironation
mechanisms
4. Apply the concept of RTODS in the désagmmy of res! tme svalems
List of Experimenis
Develop program m Linux (o the iollawing:
1. Develop o program utilizng command line arpoments (arge and argy)
Create new provess using fork{ ),
Communscate berween parent and child process using pipes,
Communicate between parent and child process nsing FIFOs
Develop a program o comimunicate beiwesn processes Using messdge quete.
Develop a program using system colls thist 15 stmiler 1o tep” command.
Create o new thread usmg POSIX Thread library
Develop o program o demorisirate the use of synchronizing aocess o shared resource
using semaphores. (POSTX Thread based)

9, Develop a program to demonstrate the use of synchronizing nocess 10 shared resouros
using mutex, {POSIX Thread based)

10. Develop a program 0 demonstrate the use of signaling semaphore for sending event
from one thread 1o ancther, (POSIX Thread based)
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1OT SYSTEM DESIGN LABORATORY _—
I M. Tech [T Semesier (ES) L
0

TI'F'E_';
0] 4]2]

I
Cotirae Dverview

This Imemet of Things: Systems Destgn’ cowrse provides o strucoured series of lob sessions,
each with defimed objectives, aimed at reinforcing key 10T concepts through hands-on
expericnce, While some foundational knowledge in networking and basic familiarity with
programming (especially CAC4++) iz beneficial, the lab book sccommodates leamers of all
levels by oftering clear mstructions; explanations, and external resources, The lsbs are
intended to be completed within two hours und cover essential o7 practices without delving
decply mio programming linguages, encouraging students to independently cxplore and bridge
any knowledge gaps.

Course Outcomes {C0s)
By the end of this course, students will be able ur;
1. Program microcontrollers snd single-board computess Tor sensor and actuator intecfacing,
2. Build and deploy complete loT systems with cloud conneciivity,
3. Use wools andd protocels for 1oT communication, including BLE, RFID, and NF(,
4. Simulote, debug. snd enhance [oT applications using Raspberry Pi and related tools.

Lixt of Experiments
1. Micro-Controller Progrumming

L. Single-board Computer Programming

3. Posting Data to an loT Cloud Platform

4. Connecting an IoT Gateway 1o an loT Cloud
3. Connecting a Sensor Mode w 1oT Gateway
6. End to End Full Stack ToT Development

7o Introduction 1o Wireshark on Raspberry Pi
8 Programmimg Arduino with Blockly

9. Programming Raspberry Pi with Python

10, Bluetooth Low Energy ( BLEY Based Systems
1 1. RFID and NFC Based Tracking

12, Multimedia Communication

1 3, Microcontroller Programming Simulator

I 4. Advance Sensors. Actuators, Componenis
|5, Getting Sterted with Raspberry Pi Camera

| &, Debugging the Raspberry Pi
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MACHINE LEARNING FOR ROBOTICS
{ Prodiessional Elective-V)

T M. Tech T Semester (ES) LIT|F| €
3

Course Dverview

This course bridges the gap between machine leaming techniques amd robotic svstoms.
equippimg skadents with the knowledge and skills to develop intelligent. adaptive rohots. It
covers the fundamentals of robot hardware and software, data acquisition, and preprocessing
for roborie applications. Sudents will explore core maching Jeaming algorithms tilored to
robotic data, including supervised, unsupervised, and reinforcement learming. The course alan
delyves into runing controllers through remmforegment leaming and mitation lesming, enabling
autonomous behavior in dynamic environments. By the end of the course, students will be able
o integrate machine learmmg models nto robolic platforms for perception, contol, wd
decisinn-making ks,

Coorse Dutcomes (C0s)

By the end of this course, students witl be able 1o
l. Understand and work with robot hardware and software
2. Implement, plan machine learming uaalyss on susiable forms ol computer and robotics
data
3. Find out more about training controllers wie reinforcement leaming and imitation leaming
4. Integrate machine leaming applications inte & procteal understanding of robolic models

Umnit 1

Introduction to Robotics: Types and Classificavion of robots; Science snd Technofogy of
Robols Rimd Body Transformation: Overview of Rigid Body Kinematics; Homogencous
Transformation; Link Tmnsformation  Maotrices, Forward and  Inverse Kinematics &
Dynamics of Robns, Plmmmg and Control of Robots; Robotie vision sensors and  their
mterfacing

Unmit 11z

Fundamentals of Computer Vision: Image ocquisiion and representation,  image
fwransformation, fillering, restoration, morphing, Camera Models, Calibration, Single view
weometry, Multiple view geometry, Epi polar peometry, RANSAC

Umit 111

Position and Orientation: Feature-based alignment; Pose estimation, Time-varying pose anid
trgectomes, Stracture from motion, dense Motion Estimation, Yisunl Odometry (Semi-direct
VO, direct sparse odometry), Bundle Assignment
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Umit I'V:

Localization and Mapping: Initiahizzoon, Tracking, Mapping,  geometne  SLAM
fommulations  (indireet vs direct ermor Tormulalion, geometry  parmeterization,  sparse
vs. dense model, optomzanion approsch), Relocalizanon and map Optimization, Visual
SLAM, Examples: Indirect (Feature based) methods (Mono SLAM, PTAM, ORB-
SLAM)Y, Dhirect methods (DTAM, LSIX- SLAM), Semsor combimations (IMLL, mono vs.
Stereo, RGB-Depth), Aralysiz and parmmeter studies.

Umit V:
Recognition and  Interpretations: Concepts of machipe |earming and  deep leaming,
sequence modeling, Learming for robotic vision

TEXT BOUORS

I. Fu K5, Gonsnlez R.C. mnd Lee C.5.0G., Robolcs Control, Sensmg, Vision and
Intelligence, Tata MeGraw Hill, 2008, ISE Edition.

Ghosal A, Robotics: Fundsmental Concepts and  Analysis, Oxford University Press,
2006, 17 Edition.

[

REFERENCE BOOKS

I. H. R Evérett, depsors {or Mobile Robots: Theory ond Apphication, A K PeersCRC
Press, 1995, 15t Edinon.

2. Dahayn, Ravinder 8., Valle, Maurizie, Robotie Tactle Sensing, Springer, 2013,
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Cionrse Dverview

This course miroduces the fundamentals of Edge Computing und its role in real-time, low-
latency applications. It explores the shift from cloud to edge, emphasizing scenarios like
autonomous vehicles and predictive maintenance. Students will leam key technologics such
as Docker, Kubernetes, MOTT, and distributed poalytics on edge dats centers, The course
mcludes hands-on exposure to frameworks for edge-cloud collaboration and time=critical data
processang. It also covers Al, machine leaming, and deep lenmme applications tlored for
edge envitonments,

Course Cuteomes (CO%)

By the end of this course, students will be sble o

1. Understand the fundamentals of edge computing, its architecture, and its role in low-
latency, resl-time applications

2. Analyze and implement distributed data analytics technigques and edge-clond
frameworks fior intelligent data processing

3. Guin hands-on experience with edge computing technologics such as Docker,
Kubemetes, MOTT, Katka, and tume synchroniztion

4. Apply maching letrming and deep learning models in edge scenaros such os
autonomous systems, prediciive mainienance, and reinforcement learming

Unit 1

Introduction to Clowd and its imitations o suppoert low latency and RTT. From Cloud to Edee
computing: Waves of innovation, Introduction to Edge Computing Architectures

Umit 11:

Edge Computing (o support User Applcations (50-Shicing, self-driving cars and more).
Concepts of distribuled systems in edge compuoting such as time ordering and clock
synchromzation. distributed snapshot, ete.

Umit 111:

Introduction to Edge Data Center, Lightweight Fdge Clouds and its services provided by
differemt service providers. [nroduction to  Dockercontainers and  Kubemetes in edpe
computing. Design of edge storage systems like key-value stores

Unit TV:
tntroducnon to MOTT and Katia for an end-to-end edge pipehine. Edge analytics topologies
for M2M and WSN network (MQTT).

o B A"
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Unit V:

Use cases of maching lcaming for edge sensor data in predictive maintenance, 1mage
clussifiers and self-driving cars. Deep Leaming On-Device inference ut the edge 1o support

[atency-based applications,

TEXT BOOKS & REFERENCE BOOKS
I Cloud  Computing:  Panciples  and  Pamdigms”,  Editors: Raj kumar
Buyya, James Broberg, Andrzej M. Goscinski, Wiley, 2011
2 “Fop and Edpe Computing: Principles and Pamadigms”, Rajkumar Buyya (Editor),
Satish Morayvann Srirama (Editor), Wiley, 2019,
30 "Cloud  uned Distributed Compating:  Alporithoes and  Systerns™, Rajiv Mism
Yashwant Patel, Wiley 2020,
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EMBEDDED BIOMEMCAL APPLICATION
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Course Overview

Thiz course provides an nterdisciplinary introduction w the ficld of biomedical engineening
with a focus on embedded system applications, It beging by explonng the fundamentals of
biomedical engineering. followed by an in-depth study of wearable health monitoring devices
and thelr embedded architectures, Students will gun insights into the hardware regquirements
for medical image processing and the role of embedded systems in diagnostic and therapeutic
apphications. The course also covers vanous assistive and support devices commenly used in
climienl settings. By the end of the course, lenrners will be equipped with the foundational
knowledge and practical skills to develop and analyze embedded solutions for modem
biomedical challenges.

Course Outcaomes (C0s)

By the end of this course, students will be ahle wy

Demonstrate the fandamental art of biomedical engineering.

Niustrate about wearable health devices and its iImporiance,

Implement image processing applications using softwore and hardware.,
Compare vorious embedded diagnostic applications,

Build and analyze of some biomedical equipment.

I e L Pod

Unit 1

INTRODUCTION TO BIOMEDICAL ENGINEERING: Ongin of bio potential and its
propagation- Resting and Action Potentinl — Bio signals chamcteristics Types of electrodes -
Types of transducers and applications-Bio-amplifers- Types of recorlers, components ol a
bismedical system,

Ui II:

WEARABLE HEALTH DEVICES: Concepts of wearable technology in health care-
Components of wearnble devices- Biosensors- Blood glucose sensors - Head wom- Hand
worn- Hody worn- pulse oxvmeter- Cardiac pacemakers — Hesnng aids and its recent
advancements-wearable artificial kidney.

Unit ITL:

EMBEDDED SYSTEM FOR MEDICAL IMAGE PROCESSING: Introducthon o
ernbedded image processing, ASIC vs FPGA - memory reguirement-, power consumpion-
parallelism - Design igsies in VLSI implementation of Image processing algorthms -
imerfucing. Hardware implementation of image processing algonthms: Segmentation and
COMprEssion
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Unie I'V:

EMBEDDED SYSTEM FOR DIAGNOSTIC APPLICATIONS: 00U patient
monitoring  system — ECG-EFRG-EMG  acquisition system-MBRI scanner - CT  scanrier
Sonography

Unit V:
CASE STUDY: Respmatory mieasurement using sprrometer- TPPH unit for monitoring
respiralony parimeters - ventilators- -Deliballulor- Glucometer-Heart- Lung maching,

REFERENCE BOOKS

1.

ra

Leslie Cromwell, “Biomedical Instrumentation and Measurement”, Prentice Hall of
India New Delhi, 2007.

Jahn G, Webster, “Medical Instrumentstion Application and Design”, 3rd Edition, Wiley
India Edhton, 2007

. Khardpur RS, Handbook of Biomedical Tnstrumentation. Tats MeGiraw Hill, New

Delhi, 3™ Editien, 2014,

LA Geddes and [LF.Raker, Principles ol Applied Biomedical Instrumenmtion, 3nd
Edition John Wiley and Sons, Reprnt 20008,

Richard S5.Cobbold, Transducers for Bomedical Measorements;  Pomeple andd
appheatioms, John Wiley and sons, (992
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{ Aceredited by NBA)
BUSINESS ANALYTICS
{Open Elective}
U M.Tech | Semester (ES) LI Tl Pl C
3003

Prevequisite; None
Conrse Objectives:
[ Tounderstand therole of business amnadytics within an orsanslion
3, To analyze data vsmg stalistical and data moning techmgques and understandd relaion-
ships between the underlying business processes of an orgln ziton.
Ter gaim an understandimy. of how manigers use business analyuics w foeniulate amnd solve
Pusineds problems and to suppert managenal decision moking.
4. To become Tamilor with processes needed 0 develop, report, and analvze business
Wi,
5. Touse decision-malking 1ools/Openttions rescarch tochniques.
o ToAdange bosiness process using anplytical and manegeneni ools,
T To wnalyze and solve problemms From ditferent mdasteies such us munulpetoring, service,
reim|, software. bonking and finance. sports, pharmacentical, aerodpace ele.

-

=

Course Outcomis: Aller completion ol the course, students will be able e
L. Demonsirate knowledme al du aonlyhos,
2, Demonstrate the uhiliy of think critically inomaking decisions hased on data snd deep
analviics,
3. Demonstrate 1he abihry 10 wse wohnien] skills 1o predicative and prescaptive modeling 1o
suppt bustness decision-making.
4. Demonstrate the ability to translate daty into ¢lear, actionable insights.

UNIT-1: BUSINESS ANALYTICS

Overview ol Busimess ansiyviics, Scope ol Besiness analyies. Busingss Analytios Process,
Relutivn- ship of Busingss Analytics Process and organization, competitive advantages of
Husiness  Analyvhcs, Stabistical Toolss Stetistical Notanon, Desenptive Statisiical methods,
Review of probability distribution and data modelling, sampling and estimation methods
OVETVIEW,

LUNIT=11: TRENDINESS AND REGRESSION ANALYSIS

Modelling Relatlonships and Trends in Date, simple Loer Regression,  Imporiand

Resources, Business Analytics Personnel, Data and models Fn Bosinesa analyiics. problem
solving, Visualizing and Exploring Data, Business Analvtics Technology.

UNIT-1I1:

Orpomizntion Stroctures of Business analyiics, Teom management. Management  Tssues,
Desigming In- formation Policy, Ouisvurcing, Ensoring Date Quality, ineasuring contribution of
Business analytics, Managing Changes. Descnptive Analytics, predictive analyies: predicativee
Modelling, Predictive aoalviies analysis, Datn Mimng. Pat Mining  Methodologies,
Preseriptive snolvtics ond s step n the business grinlytics Process, Presenptive Modelling,
ronlinear Optimization.
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LNIT-1V: FORECASTING TECHNIQUES

Qualittive sl Judgmental Forecasting, Statisticil Forecasting Models, Forecasiing Models for
stntonary Time Senes, Forecasting Models for Time Series with o Linear Trend, Forecasting
F'vme Series with Seasonahiy, Regression Forecosting with Casual Varables. Sclecting
Appropriste Forecastnng Models. Monte Carto Sivmalation and Risk Analysis: Monte Curle
Simulation Using Analytic Solver Platform. New-Produet Development Model, Newsvendlor
Muadel, Creerbookmye Model. Cash Budpet Model

UNIT-V: DECISION ANALYSIS

Eormulating Decisnon Problems, Decision Strategies with the without Outcome Probabilitics.
Decision Trees, the Value of Infommaton, Uility and Decision Making. Recent Trends
Embedded ond calluborutive business intelligence, Visual data secovery, Data Storvielling and
Data journalism.

TEXT BiMIKS:
I, "Business analvtics Primciples, Concepts, and Applications" by Marc 1, Schmedenans.,
Piara G, Schniederans, Christopher M. Stackey, Pearson FT Press.
2. "Busmess Analytics by lames Evans”, persons Educarion.
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{Acecredited by NHA)

IDUSTRIAL SAFETY
_ (Open Elective)

1 VL Tech I Semester (ES) Ll T

“and
L =]
| == |=n

Prevequisite: Mone

UNIT=0: INDUSTRIAL SAFETY

Accident, causes. fypes, resulls ond control. mechunical and clecticul hoands, tvpes, couses and
preventive steps procedure, describe sshont ponts of faciories aet 1948 for health  smdd sufery,
wiash pooing, drnking waler lvouts, bght. clesnliness,. Dre. guarding, priessane vessels, e, Sufon
color codes. Fire prevendion amd Hrefghting, edaipment and methods., -

USIT-11: FUNDAMENTALS OF MAINTENANCE ENCINEFERING

Defitation snd awm of mamlenange opnncenng. Primary und secondory: functions and responsibiliny of
maintenance depurment, Types of maintenance, Types and applications of tools wsed for nanntenance.
Muinterance: cost & its relation with roplacement ocanomy, Service lifie of equipment.

UNTT-I1: WEAR AND CORROSION AND THEIR PREVENTION

Wewr- types. conses, effects wear reduetion methods. fobricants- types and applicutions. Lubricarion
methods, geneml sheteh, workiog and applications, © Sceew down gresse cup, i1, Pressure arense
wiim, 1. Splush lubrication, v, Chavity lubrication, v. Wick feed lubrication i, Side feed habrbomiion,
vid. Ring lubricabon, Defimition, principle and foctors affecting the cormsan, Typets of corrosion.
correinn prevenition imcethods

UNIT-IV: FAULT TRACUING

Faull fraing-concept #nd impomance, deciston tree concept. nead and applications, sequence ol Bull-
findmye setivities, show as decision ree, draw decision tree for prohiems i machine wols, hvilrmlic,
pretmatc. sulomaotive, thermal and clectrical squipiment's like, | Ary one machine tool, Plamp i Adr
comprassor, iv. Intemal combustion engine. v. Boiler, vi. Electiacl motors, Tvpes of Taolts o machind
tocds and their general conses.

UNIT-V: PERIODIC AND PREVENTIVE MAINTENANCE

Perbodic: inspeciion-concent and need. degreising, cleaning and: repairing schemes, overhauling of
mechonivil componens, overhauling of electrical mlor, common troubles gnl remedies of electric
mador, repair complexines ond 5 oose, definibon, necd, steps and advantapes of preventive
maintchance. SlLrI!n'I'II:'J.'LLth!'-. for periode and preventive maintenance off | Machine tools, 4. Pumps,
i Adr eompressons i Digsiel penerating (D0H sets Progeam and schedule of preventive mainlenanee of
imechainical and electrich] cqupment, advintsges of proventive mmnlensnce, Repalr cycle concept and
i Tance.

TEXT BOOKS! REFERENCE BOOKS:
Maintenance Enginecring Handbook, Fliggins & Morrow, Da Information Services.,
Mamtenance Engineering, H. P, Garg. 8, Chand and Conipany

Pump-hydrauiic Compressors, Audels, Megrew Hill Publication,
Foundation Engineering Handbook, Winterkom, Hans, Chapman & Hall London.
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OPERATIONS RESEARCH

{Open Elective)

I M. Tech 1 Semester (ES)

| e

Prevedquisite: None
Course Outcomes: Atler compiletion of the coume, students will be able 1o
I Apply the dynimic programmmg o solve problems of discreet and contimuous variables.
2. Apply the coneept of non-linear programming
L Camy vut sersibvity analysis
4. Model the real-world probiem snd simwlate it

LUNIT-I:
Crptimuzation Technigues, Model Formulation, models, General LR Farmulation, Simplex
Techniques, Sensitivity Analysis, Invertory Control Models

LUNIT-11:
Formlabwn of a LPP - Graphical solution revised simplex method - duslity theory — dual
simples method - sensitivity analysis - paraaielsie programming

LINTT-HIT:
Monhinear programming problem - Kubn-Tucker conclitions min cost flow problem — mux (low
problem - CPMPERT

UNIT-IV:
Scheduling und sequencing - single server and muoltiple server models — deterministic inventory
midels - Probabiliste mvenory comral models - Geometric Propramming,

UNIT-V
Cﬂmpcﬂt.l‘ﬁ: Muodels, Single and Mubti-chammel  Problems, Sm_!uﬁnujui_l. Models, D}-m_umn,_-
Progmitmming. Flow in Networks, Elementury Graph Theory, Game Theory Simulation

TEXTBRUOOKS! REFERENCES.
1. H.A. Tahi, Operations Rescurch, An Introdectioa, PHI, 2008
H.M. Wagner, Principles of Operations Researck, PHI, Delh, 1952,
L. Pant. Introduction w Optimization: Operations Kescarch, Yain Brothers, Delhi, 2008
Hitler Libermann Operations Resewrch: MeGraw Hill Pub, 2009
Parmnerselvam, Chperations Research: Prentice Hall of India 2010
Hiorvey M Wagner, Pnanciples of Operations Research: Prennce Hall of Indw 2000
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COMPOSITE MATERIALS
(0pen Bleenive)

I M. Tech | Semuster (ES) 50

e|=
=
dle

Precequisite: Sone

UNIT=0: INTRODUCTION

Diefinition » Clissileation ond chnekcicnatics of Composie maberals. Advoniiges and application of
comtipodites, Functional  requiresnenis of renfdcoment amd owitrey, Eflect of reinforcement (s,
shape, disribotion. vilome fracsion) on overall composite performince,

UNIT - 11: REINFORUCEMENTS

Propamaticn-favap. curing. propertics amd applications of glass lbers. carhon fibers, Kevlar [isers and
Hiroa Tibers. Properiies and applicatons of whiskers, purticle remforcements; Mechanical Belavior of
wormpokiles, Hule of miisigies, Inverse rile of mixiies. lsoatmdon dned Taostiress edadithorns,

E™IT- 11 MANTTFACTURING OF METAL MATRIX COMPOSITES

Costing = Solid Soe diffustor weehmigue, Clodding « Mot BRostatic predsing. Propenics. and spplica-
tians. MuonfEeturng of Ceramic Matris Compasites: Liguid Metal Tnfiltrmticn « Liguid phose sinter
ferje. Slunifmeturing of Coarbist - Cuebon composiies Keading, Beaiddg, Weavisg Mropeics and ap-
plications

ENIT-IV: MASUFACTURING OF POLYMER MATHRIXN COMPOSITES:

Prepurmtion of Moulding compounds ard prepregs - hand lovup method- Autoclave methods Filament
winding method- Compression moulding: - Rescion agecoon moalding.  Propertics  and
aprplicaliviis,

LAIT- Vs STRENGTH

Laminar Faldure Criteria-strength ratio, maximuim stoess criténg, inanimuin stein ceileno. mernetig
fatlure eriverie. oedeothermd filorve, Lpminsie Gean play o laees pazht strengd, Donisibe strengih-ply
i sgount irunceted masimiun sl crleron strengih desigo using caplel plids; sliess coneenmaions,

TEXT BOOKS REFERENCE BOOKS
L. Material Science and Technolngy- Vol 13 - Compdsites byROW . Caba- VOH, West Germans

2 Moriils Science and Engincering  An  mtroduction. WD Callister, Jr., Adopiod by R.
Balimubenmoiiam, Joln Wiley & Sons 5%, Indian edivion, 2007
Hand Book of Composite Matermis-gd-Tobme

Composiie Muterals - K K.Chinwln
Composite Matenols Scicoee and Apphcations - Deborah T Chung
Composite Malerials Thesign gisd Applicationi = Dandal Gy, Ssong WV, How, pd Stephen W, Tas
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ENGLISH FOR RESEARCH PAPER WRITING
{Audit Course)
M.Tech (ES) LIT|P|C
2700

Prerequisite: None

Conrse nbjectives: Stadents will be abile 1o
»  Linderstand that how to mmprove your writing skills and fevel of readabilicy
» Leamn nbowt what to write in each section
=  Linderstand the skills needed when writnng a Title Enrsure the zood quality of paper
at very first- time submission

UNIT-I:

Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs
md Sentences, Hemg Concise and Removing Redundancy, Avoidimg Ambiguity and
Vigueness

UNIT-11:
Clanfying Who Did What, Highlighting Your Findings, Hedping and Crticizing,
Parophrasing and Plogiansm, Sections of o Paper, Absimets. Introduction

UNIT-111:
Review of the Literature, Methods, Results, Dhiscussion, Conclusions, The Final Check.

UNIT-1V:

Key skills are necded when wniting & title, key skills are needed when writing an Abstract,
key skills are needed when writing an Introduction, skills needed when writing o Review of
ihe Literaiire,

UNIT-V;
Skills are needed when writing the Methods, skills necded when writing the Resulis, shalls
e peeded when wating the Discussion, skills sre neseded when writing the Conclusions,
useful phrases, how to ensure paper 15 a8 good os it could possibly be the first- time
submission
Counrse ouleomes: Afler the completion of this course, the students will be able 10

COL: Understond the vanes of technical commumicution.

CO2  Understand the formatting of a research paper.

CO¥3: Write n paper for publication in o stundard journal.

CO4: Work on citations and ably place them m hisvher research work:

COS Understnd the mmportance of plagiacism und how 10 avond the same

I*“‘}ﬂ»u 2. ﬂ* |3 w 4 5, b, Eﬁ%
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TEXT BOOKS:
I, Goldbort R, Writing for Science, Yale University Press,. 2™ Edition, 2019,
2. Day R, How to Write and Puhlish a Scientific Paper, Cambridge University Press,
9 Edition, 2020, '
3. Highman K.J. . Handboeok of Wnting for the Mathemancal Sciences. SIAM
Highmian's book,3™ Edition, 2019,

REFERENCES:
. Adnman Wallwerk, English for Wrniting Research Papers, Spninger I Edition, 2023,
2. MLA Hand book for writers of Rescarch Papers. Modem Languape Association,
9% Edition, 2021.

3. C. R Kothari, Gaurav, Garg, Research Methodology Methods and Technigues, New
Age Tnternational Publishers, 4" Edition, 2032,

ONLINE RESOURCES:
1. hetpssnpreloc indcourses/ | LOTD50% 1
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M. Tech (ES)

Course ohjectives:
|, Know key concepts in disaster risk reduction snd humanitarian response.
2. Evaluate disaster policics and practices from multiple perspectives.
3. Apply humanitaniun standords to disaster and conthet stuations.
4. Analyze disaster managemen| approaches in natonal and intemational contexts.

UNIT-I:

Introduction:
Disaster: Definition, Factors and Significance, Differcoce Between Hozad and Disister;

MNatural and Manmade Disgsters: [hiference, Nature, Types and Magnitude.
Disaster Prone Areas in Indin:

Study of Sesmic Zones; Arexs Prone to Floods and Drroughis, Londslides and Avalanches:
Arcas Prone to Cyclonic and Coastal Hazards with Specia]l Reference to Tsunami: Post-
Dhsaster Dhscases ond Epidemics

UNIT-H:

DISASTER MANAGEMENT
{Audit Course)

Repercussions ol DHyasters and Hazards:
Economic Damuge, Loss of Human snd Ammal Lite, Destruction of Ecosvstern. Natural
Disesters: Earthquokes, Voleanisms, Cvelones, Tsumamis, Floods, Droughts and Famiines,
Loandslides and Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial
Accidents. Oil Slicks and Spills, Qutbredks of Disease and Epidemics, War and Conflicts.

LiNIT-1T0:

Disaster Prepuredness and Management:
Preparedness! Monitoring of Phenomena Triggering A Disaster or Hazrd; Evalustion of
Risk: Apphcation ol Remotz Sensing, Data from Meteorological and Other Agencies, Meadia
Reports: Governmental and Community Preparedness.

LUNTT-IV:

Risk Assessment Disaster Risk:
Concept aml Elements, Disaster Risk Reduction, Global ind Nattonal Disaster Risk Simation,
Techmgques of Risk Assessment, Global Co-Operanon in Risk Asscssmemt and Warning,
People’s Partictpation m Risk Assessment, Stratemes for Survival,
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LINIT-V:

Disaster Mitigation:

Meaning, Concept and Strutegies of Disaster Mitigation, Emerging Trends In Mitigation,
Srroctural Mitigaton and Non-Stuctural Mitigation, Programs of Disaster Mitigation in
India.

Course outcomes: After the completion of this couwrse, the students will be able fo
CO1: Perceive the various tvpes of disaster.
CO2: Interpret the varous types of Hazards and Vulnerability,
CO3; Perceive diffierent approaches of disaster nisk reduction.
04 Describe the disaster management and safiety plan,

COS: Dusguss the varnous disaster nisks in Indie. Understand the importance of plagiansm
and how 1o avaid the same

TEXT BOOKS

1. R, Nishith and A. K. Singh, Disaster Mansgement in Indin: Perspectives, [ssues and

2. Swrategies. New Roval Boaok Company, 2™ Edition, 2021.

3. P. Sahni, Ed., Disaster Mutigation: Experiences and Reflections, Prentice Hall of
India, 2" Edition, 2022.

4. 1L K. Levy and C. Gopalakrishnan, Towards Disaster Risk Reduction: A Policy-
Fouused

5. Approach (o Mamiral Hezards dnd Disasters. Routledge, 2" Edition, 2021

REFERENCES:
I, P Sagamam el al, Disaster Risk Redueton and Management in Indin: Emerging
Challenges and Way Forward. New Delhi, Indis, 2022
2, 2. A Ahmad and 1. Smith, Eds,, Homanitarizn Action and Ethics. London, Publishing,
2020,
3. 3. L Kelman, 1. Mercer, and I, Gaillard, The Routledge Handbook of Disaster Risk
Reduction Including Climate Change Adaptation,, 2022,

OMNLINE REFEREMCES:
I, hitps/onlingeourses swavama.peininids heid/
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SANSKRIT FOR TECHNICAL KNOWLEDGE
{Audit Course)
M. Tech (ES) LITIFTC
FEE H_“

Course Ohjectives:
¢ Topeta working knowledge m iflustrious Sanskril, the scientific languags 1 the world
o Lewrming of Sanskeit W improve brain functioning
o Lewrmng of Sunsknt to develop the logie in mathematios, science & other subjects
enhancing the memury power
o  The engincering scholars equipped with Sanskrit will be able to explore the huge
knowledee from: ancient literture

UMNIT-I:

Alphabets m Sanskni

UNET-11:

Past/ Present/Future Tense, Sumple Sentimces

UNTT-HT:

Oirder, Tntroduction ol roots.,

UNIT-IV:

Techmieal informaton about Sansknt Litersture

Ul‘l [-v:

Techmical congepts ol Engineerning-Electrical, Mechanical, Architecturs, Mathematics

Course Outeomes: Students will be able to
o Understanding basac Sunsknt language
o Ancient Sanskrit literiture about science & techrology can he understond
« Bemga logical lenguage will help o develop logic n studenis

TEXT BOOKS' REFERENCES:
|, “Abhyaspustakam’ — D, Vishwas, Samskna-Bharti Publicetion, New Diell
2, “Teach Yoursell Sanskrit™ Prathama Decksha-Vempati Kutumbshastrr,
Fashtriva Sansknt Sansthanam, New Delhi Publication
3. “Indin's Glorious Scientific Tradition™ Saresh Som, Ocenn books (P) Led., 2020

g Y a?‘yw . ? Fﬁﬁf
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Conrse Objectives: Students will be able to
s Understand value of education and self- development
o [mbibe good values in smadents
¢ Let the should know about the imponance of character

UNIT-I:
Values and self-development - Social values and individual attitodes. Work ethics. Indian vision
of humanism. Moral and non- moral valoation, Standards and principles. Value jodgements

UNIT-10:

Impurtance of caltivaton of values. Sense of duty, Devotion, Sclf-reliance. Confidence,
Coneentration. Truthfulness, Cleanliness. Honesty, Humanity, Pawer of fiuith, Natonal Unity
Patnotism. Love for noture, Discipline

UNTT-1T1E:
Personality and Behavior Development - Soul and Scientific sttitude, Positive Thinking.
Integrity and discipline. Panctueliny, Love and Kindness

LINTE-1Y:

Avoid faolt Thinking, Free from anger, Dignity of Tabour, Universal brotherhood and religious
tolerance, True friendship. Happiness Vs suffening, love for truth. Aware of selfedestructive
habits. Assocution and Cooperabion, Daomng best for saving noture

UNIT-V:

Character and Competence —Holy books vs Blind faith. Self-management and Good health.
Science of remcarnation, Cauality, Nomvialence, Hunulity, Role of Women, Al religions and
same message. Mind your Mind, Self-control. Honesty, Studymg effectively

Course outcomes: Students will be able o
o  Knowledge of self-development
o Learn the importance of Human values
o Developing the overall personality

TEXT BOOKS' REFERENCES:
I Chakrohoy, 5.k *Values and Ethics for organizations Theory and practice™, Owford
University Press, New Delhi
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Course Objectives: Students will be oble 1o

# Understand the premises infonming the twin thenes o liberty and fresdom from a civil
rights perspective,

o To address the growth of Indisn opinion reperding modem Indign intellecroals”
constitutional role and snnitdement o covil and cconomie rights os well as the emerzence
of nationhoed in the early yeors of Indian nationalism.

« To address the role of socialism in India after the commencement of the Bolshevik
Revolution in 1917 and its ampact on the initial drafting of the Indian Constitution.

UNIT-I

History of Making of the Indian Constitution: History Dmiltmg Commltes, (Composition
& Woarking},

Philosophy of the Indian Constitution: Preamble, Salicat Feamres

UNET-1

Contours of Constitntional Rights & Dutles: Fundamental Rights Right to Equality, Right 1o
Freedom,. Right apainst Exploitation. Right o Freedom of Religion. Colnual and Educarional
Fichts, Right to Constintional Remedies, Directive Principles of State Policy. Fundamental
[hties.

UNIT-TI

Organs of Governance: Parinment. Composition, Qualificanons end Dhsgualificanons,
Powers and Functions, Exccutrve, President, Governor, Council of Mimsters, Judiciury,
Appamtment and Transfer of Judges, Qualicatun, Powers and Functions

UNIT-TV

Local Administration: Distnot’s Adnuristration bead: Role and Importance, Mumicipalitics:
Introduction, Mayor and role of Elected Representative, CEO of Municipal Corporation
Pachayat ) Introduction, PR Jila Pachaval. Elected officinls and their roles, CEO Zila
Pachayat: Position and role. Block level: Crzamizational Hierarchy (Different departments),
Village level: Role of Elected and Appointed officials, importance of grass root democracy

UNIT-V

Election Commission: Electon Commission: Bole and  Functioming,  Chiefl  Eleenan
Commissioner and  Eleetion Commissioners.  State Election  Commission: Role and
Functioming. Institute and Bodies for the welfare of SCST/OBC and women,
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Course Outcomes: Students will be able to;

CO1: Understand the historical background and philosopky of the Indian Constitution.
CO2 Explun fundamenml  nighes,  duties. and dircetive principles,
CO3: Deseribe the strueture, powers, and functions of key constitulional  bodies,
CO4: Understand local povernance structures und the importance of grassmoots democmicy.
CO5: Analyze the role of the Election Commission and welfare institations tor SC/ST/ORC
and womert,

TEXT BOOKS! REFERENCES:
1. The Comstitubion of Tndi, 1950 (Bare Aot), Government Publication,
2, Dr 5N, Busi, Or. B, R, Ambedkar fFaming of Indian Constitution, | st Edition, 2015,
3, ML P. Jain, Indian Constitetion Law, Tth Edn., Lexis Nexis, 2014,
4, D.D, Basiy, Intredduction o the Constitution of Tndia, Lexis Nexis 2015,
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PEDAGOGY STUDIES
{Audit Course)

M. Tech (ES) LITIF[C
FELBEBE]

Course (Mhjectives: Students will be able to;
« Hewview existing evidence on the review topic o inform programme design and polioy
muking undertaken by the DD, other apencies and researchers.
+ ldentify entical evidence gaps to guide the development.

LUNIT-1:

Introduction and Methodology: Aims ond rsbonele, Policy background, Conceprual
tramewark and terminology Theories ol leaming, Curriculum, Teacher education. Concepiual
framework. Rescarch questions: Overview of methodology and Searching.

UNIT-11:
Thematic overview: Pedagogical practices are being used by teachers in formal and informal
clussrooms in developing countriss. Curriculum, Teacher education.

UNIT-NIL

Evidence on the cffectiveness of pedagogical practices, Methodology for the in depth
stage: quality assessment of included smdics. How can teacher education (curriculum and
practicum}. and the scho curmiculum and gmdance materials best suppart effective pedapopy?
Theory of change, Stength and nature  of the body of evidence for effective pedagogical
proctices, Pedppogie thedry and pedagogical approuches. Tepchiers” sttitudes and beliefs und
Pedugogic stralegies,

UNIT-1V:

Professional development: alignment with classrooin practices and follow-up support, Peer
support, Support from the bead tescher and the community, Cumculum and pssessment,
Barriers to leaming: lmited resources and large cluss sizes

UNIT-V:
Research gaps and future directions: Rescarch design, Contexts, Pedagogy, Teacher
educition, Curmculum and assessment, Dissemination and research impact.

Course outcomes: Students will be able 1o
CO1: Understand key concepts and methods in pedagogy research.
CO2: ldentify teaching practices in diverse classroom sethings,
CO%: Analyze effective pedagogy anid the role of teecher suucaion,
CO4: Evaluate professional developmesnt and classroom support.
COS: Recogee research gaps and future directions in education,
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TEXT BOOKS

I Ackers J, Hardman F (2001) Classroom interaction in Kenyvan primary schools,
Compare, 31 (2). 243-261,

= Agrawal M (2004) Curricular refonn in schoals: The importance of evaluation. Journal
of Cumculum Studies, 36 (3): 361-379,

3. Akyesmpong K (2003) Teacher waining {n Chana - does it count”? Multi-site teacher
education research project (MUSTER) eountry report 1. London: DFIT).

4. Akyeampong K, Lussicr K, Pryor J, Westbrook J (2013} Improwving teaching and
leaming of basic maths mnd rending i Africa’ Does teacher prepurmiion  count?
Internationil Journal Educational Development, 33 (3): 272-282,

REFERENCES:
1 Alexander R (2001 Cultre snd pedagogy: Intermational comparisons in primary
education. Uxford and Buston: Blackwell,
Chuvan M (2003) Read India: A mags scale, mpid, ‘learming to resd” campagn
W prastham.org/ images resotroc W 2 working "o 20paper?e20 2 pdf.
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STRESS MANAGEMENT BY YOGA
{Audit Course)

M.Tech (ES) %E‘T
Ll

Course Objectives:
o Touchieve overall health of hody and mind
« Toovercome stress

UNIT-I:
Definitions of Eight parts of yoga. { Ashianga)

UNIT-I1:
Yam and Nivam,

UNIT-11I:

Do's and Don’ts in life.
) Ahinsa, satys, astheya, bramhacharya and aparigraha
iyShaucha, santosh, taps, swadhvay, ishwarpranidhan

UNIT-TV:
Asan and Pranayam

UNIT-V:
I} Various vog poses und their benefits for mind & body
W) Regularization of breathing technigques and its effects-Types of pranayam

Course Outeomes: Students will be able mo:
« Develop healthy mind in a healthy body thus improving secial health also
e Improve efficiency

TEXT BOOKS/ REFERENCES:
1. “Yogic Asanas for Group Tannmg-Part-1"; fanardan Swami Yogabhyas: Mandal, Nagpur

2. “Rajayogaor conguening the Intemal Narure™ by Swami Vivekanandi, Advaits Ashrama

(Publication Department), Kolkata
3 hﬂ'[l-&‘.-""rq‘.lld.;lﬂ-iﬂ."murhﬂiflﬂ 105009
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PERSONALITY DEVELOPMENT TH ROUGH LIFE ENLIGHTE

NMENT SKILLS
Audit Course)
M.Tech (ES) ' E| T[PFC|
|. BN B
Course Objectives:

* Toleam to achieve the highest poal lsippily
L]

T become o parson with stable mind. pleasing personality and determination
* Toawaken wisdom in students
UNIT-I:
Neetisataksm-Holistic development of personality
*  Verses- 19.20,21.22 (wisdom)
*  Verses- 29,31,32 (pride & heroism)
*  Verses- 26,28,61,65 (virtue)
UNIT-II:
Neetisatakam-Holistic development of persenality
®  Verses- 52.53,59 (dont's)
*  Verses- 701.73,75,78 (dao's)

UNIT-111:
Approach to day-to-day work and duties,
s Shrimad Bhagwad Geeta: Chapter 2-Verses 41, 47 48,

o Chapter 3-Verses 13, 21, 27, 33, Chapter 6-Verses 5,13,17, 23, 35,
e Chupter 18-Verses 45, 46, 48,

UNIT-IV:

Statements of basic knowledge,
o Shnmad Bhagwed Geeta: Chapter?-Verses 36, 62, 68
o  Chupter 12 -Verses 13,14, 15, 16,17, 18
o  Personality of Role model, Shrimad Bhagwad Geeta:

-V
o s Chapter2-Verses 17, Chapter 3-Verses 36,37 42,
Chapter 4-Verses 18, 38,36
Chapteris -~ Verses 37,3863
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Course Outeomes: Students will be able to

= Study of Shnmed-Bhagwad-Geety will help the student in developing his personality
ond achieve the highest goal in life

= The person who has smudied Geets will fead the mation and mankind to peace and
prosperity

*  Study of Neetishatakam will belp in developing versatile personality of students

TEXT BOOKS/ REFERENCES:

I. “Srimad Bhagavad Qita” by Swami SwarupanandaAdvaita Ashram (Publication
Department), Kolkata,

2. Bhartrihan’s Three Satakam (Niti-sringar-vairagya) by P.Gopinath, Rasheryva Sansknt
sarsthamam, New Delhi.
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