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# KNOWLEDGE INSTITUTE OF TECHNOLOGY (AUTONOMOUS), SALEM

Approved by AICTE, Affiliated to Anna University,
Accredited by NAAC and NBA (8.E.: Mech., ECE, EEE & CSE)

M,E. / M.Tech. REGULATIONS 2023 (R 2023)
CHOICE BASED CREDIT SYSTEM AND OUTCOME BASED EDUCATION

M.E. - Embedded System Technologres

VISION OF THE INSTITUTE

To be a world-class institution to impart value and need based professional education to the
aspiring youth and carving them into disciplined world class professional who have the quest for
excellence, achievement orientation and social responsibilities,

MISSION OF THE INSTITUTE

A p rom ote a ca d em c s rowth by offerins state rt undergraduate, postgraduate and
ge by engaging in cutting - edged octo TA I pros ra ms a n d to senera te new kno Ied

research
B

To nurture talent, Innovation, entrepreneurship, all-round personality and value system
among the students and to foster competitiveness among students

To undertake collaborative projects which offer opportunities for long-term interaction
with academia and industry

D To pursue global ltandards of excellence in all our endeavors
research, consultancy, continuing education and support functions

namely teach ing,

VISION OF THE DEPARTMENT

To produce technically competent Electrical and Electronics Engineers having exemplary skills
with ethical and social values.

MISSION OF THE DEPARTMENT

M1 To provide state-of-the art facilities in Electrical and Electronics Engineering for
improving the learning environment and research activities

To continuously enrich the knowledge and skill of students towards the employment
and creation of innovative products for society

M3 To develop ethical, social-valued and entrepreneurship skilled Electrical and Electronics
Eng ineers

CHAIRPERSON
Board of $udics

Faculty of Ehctical & Elcctrdri€ Eng0
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PROGRAM EDUCATIONAL OBJECTIVES (PEOS)

PEO 1
To provide students good foundation in mathematical, scientific, engineering
fundamentals and hardware-software programming intelligence.

PEO 2 To develop among students, the ability to develop embedded systems based smart
solutions for purpose of system automation.

PEO 3
To promote student awareness, for life-long learning and introduce them to professional
ethics and code of practice.

PROGRAM oUTCOMES (POs)

PO1 An ability to independently carry out research / investigation and development work to
solve practical problems.

PO2 An ability to write and present a substantial technical report / document.

PO3
Student should be able to demonstrate a degree of mastery over the area as per the
specialization of the program. The mastery should be at a level higher than the
requirements in the appropriate bachelor program...

PO4 Be able to design and develop Embedded system automation based on dedicated ICs
that have computation, networking and control capacity.

PO5
Skill to work on professional software languages, standard modeling and analysis tools &
commercial packages with communication protocols and computation platforms for
analysis and design of system automation.

PO6
To involve in research on an industrial problem or devel op an innovative smart system
with automation as a consumer product through project management and finance with
due concerned for socio eeonomic values

CHAIRPEII-SON
Board of Sludios

Faorty ol Electrical I Ebclronie Engg

Knowledgo lnctttute of Tcchnology
KIOT Campus, Xakapalayam,' lllllllllt lE I
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KNOWLEDGE INSTITUTE OF TECHNOLOGY (AUTONOMOUS), SALEM . 637504

M.E. EMBEDDED SYSTEM TECHNOLOGIES

Courses of Study and Scheme of Assessment (Regulations 2023)

sl,
No.

Course
Code Course Title

Periods / Week Maximum Marks

CAT CP L T P c IA ESE Total

SEMESTER III
THEORY

1 N4 E 23 ET31O IoT for Smart Systems PC 3 3 0 0 3 40 60 100

2 ME23ET4XX Professional Elective-IIl PE 3 0 0 40 60 100

3 T4E23ET4XX Professional Elective-IV PE 3 3 0 0 3 40 60 100

4 ME23XX5XX Open Elective-II OE 3 0 0 3 60 100

PRACTICAL

5 l'4 E2 3 ET601 Project Work - Phase I L2 0 0 t2 6 60 40 100

Total L2 0 L2 18 220

SEMESTER IV

PRACTICAL

I M E23ET6O2 Project Work - Phase II 24 L2 60 40 100

Total z4 o 24 60 40 100

Total Number of Credits: 75

Faclllty

CHAIRPERSON
Board of $udios

of Effi & Elccfronica Engg
lnttitutc ol T.chnology

3KIOT
Salem-637 504

M.E./M.Tech. Regulations-2023
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KNOWLEDGE INSTITUTE OF TECHNOLOGY (AUTONOMOUS), SALEM - 637504
M.E. EMBEDDED SYSTEM TECHNOLOGIES

Courses of Study and Scheme of Assessment (Regulations 2023 )

st.
No.

Course
code Course Title

Periods / Week Maximum
Marks

CAT CP L T P c IA ESE Total

1 T4 E2 3 ET4O9 Computer Vision PE 3 3 0 0 3 40 60 100

2 M E23 ET41O Multimedia Communications PE 3 3 0 0 3 40 60 100

3 ME23ET411
Embedded Networking and Automation
of Electrical System PE 3 3 0 0 3 40 60 100

4 ME23t14!2 PE 3 3 0 0 3 40 60 100

5 M E2 3 ET413 Embedded Computing PE 3 3 0 0 3 40 60 100

6 N4 E23 ET414 Embedded Systems Security 3 3 0 0 3 40 60 100

7 M E23 ET415 Robotics and Automation 3 0 0 3 40 60 100

8 M E2 3 ET415
Reconfigurable Processor and SoC
Design PE 0 0 3 40 60 100

9 ME23ET4L7 MEMS and NEMS Technology PE 3 0 0 3 40 60 100

10 l'4 E2 3 ET41B
Entrepreneurship and Embedded
Product Development PE 3 3 0 0 3 40 60 100

11 [4 E23 ET419
Embedded System for Biomedical
Applications PE 3 3 0 0 3 40 60 100

L2 M E23 ET42O
Python Programming for l.4achine
Learninq PE 3 3 0 0 3 40 60 100

13 M E23 ET421 Renewable Energy and Grid Integration 3 3 0 0 3 40 60 100

t4 ME23Er422 Electric Vehicles and Power
Management 3 3 0 0 3 40 60 100

15 ME23ET423 Smart Grid 3 0 0 3 40 60 100

RPENSON
Board of Strdios

FroIty d Electical A Ebctollh. Engg

4KIOT M.E./M.rech. Ru€lno6472oo,'
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Course Obiectives:

1 To study about Internet of Things technologies and its role in real time a pplications.

To introduce the infrastructure required for IoT

3 To familiarize the accessories and communication techniques for IoT.

4 To provide insight about the embedded processor and sensors required for IoT
5 To familiarize the different platforms and Attributes for IoT

UNIT-I INTRODUCTION TO INTERNET OF THINGS 9

Overview(L2), Hardware and software requirements for IOT(L2), Sensor and actuators, Technology
driver(L2)s, Busjness drivers (12), Typical IoT applications(13), Trends and implications( L3).

UNIT-II IOT ARCHITECTURE 9

IoT reference model and architecture (12)-Node Structure(12) - Sensing, processing,
Topologies(12),

uetooth(12). Blu

Communication, Pow Layer/Stack architecture(12), IoT
standards( L2 ), Cloud ,BI etooth Low Energy beacons( L2).

UNIT- III PROTOCOLS AND WIREL ESS TECHNOLOGIES FOR IOT
PROTOCOLS: 9

Pro

-PHYNFC, SCADA and RFID, Z UniPro, SPMI, , GSM, CDMA, LTE, GPRS,
small cell(12). Wireless for IoTr WiFi (IEE luetooth/Bluetooth Smart,
zi ms-Recent trends. (L2)zi Bee Smart UWB 02.L5.4 6LoWPAN

UNIT - IV IOT PROCESSORS 9

Big-Data Analytics for IOT, Dependability, Interopera bility, Security.

Embedded processors for IOT :Introduction to Python programming(L2) -Building IOT with

Services/Attributes:
Maintainability. (12)

RASPERRY PI and Ardqho(13)

UNIT-V CASE STUDIES 9

Industrial IoT, Home Automation. smart cities, Smart Grid, connected vehicles, electric vehicle
charging, Environment, Agriculture, Productivity Applications, IOT Defense(13)

Total : 45 Periods
Course Outcomes:
At the end of this course, the students will have the ability to

BLOOM'S
Taxonomy

co1 Analyze the concepts of IoT and its present developments, L3 - Apply

coz Compare and contrast different platforms and infrastructures available
for IoT L2 - Understand

co3 Explain different protocols and communication technologies used in
IoT

L2 - Understand

co4 Analyze the big data analytic and programming of IoT L3 - Apply

Implement IoT solutions for smart applications L3 - Apply

REFERENCE BOOKS:

1
ArshdeepBahga and VijaiMadisetti : A Hands-on Approach "Internet of Things",Universities
Press 2015.

2
Oliver Hersent
Wiley,2016.

David Boswarthick and Omar Elloumi The Internet of Things",

3 Samuel Greengard, " The Internet of Things", The MIT press, 2015.

4 Adrian McEwen and Hakim Cassimally"Designing the Internet of Things "Wil

5
Jean- Pfiilippe Csieur. Adam Dunkels, "Intercon necting Smart oUI+HffDItsOIF Next
Internet" Morgan Kuffmann Publishers, 2010. R^ard of Sludies

5KIOT M

Salem -637 5(x
lay8m,

ME23ET31O IOT FOR SMART SYSTEM Version : 1.O
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6
Adrian McEwen and Hakim Cassimally, "Designing the Internet of Things", John Wiley and
son s 2014.
Lingyang Song/DusitNiyato/ Zhu HanlEkram Hossain,'lvireless
Device-to-Device Communications and Networks CAIVIBRIDGE UNIVERSITY PRESS 2015.
Ovidiuvermesan and Peter Friess (Editors), "Internet of Things: Converging Technologies
for Smart Environments and I ntegrated Ecosystems", River Publishers Series in
Com munication,2013.

o Vijay Madisetti , ArshdeepBahga, "Internet of Things (A Hands on-Approach)", 2014.

10
Lars T,Berger and Krzysztof Iniewski, "Smart Grid applications, communications and
secu rity"r Wiley, 2015.

11
JanakaEkanayake, KithsiriLiya nage, lianzhong Wu, Akihiko Yokoyama and Nick lenkins, "
Smart Grid Tec hnologv and Applications", Wiley, 2015.

12. UpenaDalal,"Wireless Communications & Networks,Oxford,2015.

WEB REFERENCES:

https ://archive. nptel.ac.i n/courses/ 106/ 105/106105 166/

2

ONLINE COURSES:

1 https://onlinecourses.nptel.ac.in/noc22_cs53/

2 https ://www. udemy.com/course/internet-of-things-iot-fundamentals

VIDEO REFERENCES:

1
https ://www.youtube.com/watch?v= WUYAjxnwjU4&list=PLETVHSRC_N3bpvn -
eSQzOAHziEqmjQ2qE
https://www.youtube.comlwatch?v= urU BLmXFKI0&list= PLg MDN ELGI lCaBrefq-
0eYatfononcW0y-

https ://www.youtube.com/watch?v= hdZzNOQV5vU

Mapping of COs with POs

co PO

PO1 P02 PO3 P04 PO5 PO6
co1 2 1

7

co3 2 1 3

co4 2 3 J 3

co5 2 3

Avg. L.75 2 2,33 2,33 3
l-Low, 2 -Medium, 3-High.

CHAIRPEiISON
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Faolty ol Eccricrl & ELdronicl Engg
Knowledgc ln3tituta of Tochnology
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Course Objectives:

1 To ldentify relevant research problems by searching academic databases and literature.

2 To design and conduct preliminary studies to explore identified problems,

3 To compile and present research findings effectively.

COURSE CONTENT:

The Student will identify and select a problem based on comprehensive literature survey. The student
should submit a proposal and get it approved by the Head of the department.
Three reviews will be conducted by Project review committee. Students will be evaluated by the
committee during the review and suggestions will be offered by members.
The report for PHASE -I should be submitted by the students at the end of course

Upon completion of this course, the students will be able to:
Course Outcomesi BLOOM'S

Taxonomy

co1 Identify the research problem. L3 - Apply

co2 Collect, analyze the relevant literature and finalize the research problem. L4 - Analyze

co3 Design the experiment,
and conclude.

conduct preliminary experiment, analyze the data
L4 - Analyze

co4 Prepare project report and present. L5 - Evaluate

Mapping of COs with POs

COs
PO1 PO2 PO4 PO5 PO6

2 - t 1

coz 3 3 3 2 2

co3 3 3 3 2

co4 1

Avg. 3 3 3 2 2 1

l-Low, 2 -Medium, 3-High.

CHAIRPERSON
Board of Studic!

Faolty of Electical & Elcctotk Engg
Knowlsdgo lnstituto of Tochnology

KIOT Campus, Kakapaleyem,

KIOT 7 M E/M Tech Regulations-2o23

IME23ET6O1t.. PROJECT WORK :. PHASE I Version:1.o

lrlp c
M.E:. EMBEDDED SYSTEM TECHNOLOGIES

L2
L

o o l1z 6

PO

PO3
co1 3 3

3

v//



urse Objectives:

rovide a hands on skills by training on domains of embedded systems technologiesTopI

2 To improve the design ability and the oral, written presentation skills of the students

rovide an insight of developing optimized embedded solution for system automalionTop3

4 asize the need of Hardware &software design tools usage for real time applications.To emph

acity to compete for placement and developing ability for entrepreneurships'To enhance cap5

COURSE CONTENT:

members.
At least one PaPer sho

report should be submi

ct rev ewdn ctedUCObereeTh ews ProjbyrevlI ectno Phof seacoe nnti au tiIt th p rojs
redoffe bbeno SUS estina derh ewreviUd nrim e ssoc m tteeh sU tea d tb aCV bytc du ntse

the dent
at the end

renfe ce eThn oati an conn aTN t no an na etstubu edshu d be byp
courseofh Stedtt t entsudby

BLOOM,S
Taxonomyn completion of this cou nts will be ablepo

urse Outcomes:

L4 - Analyzeco1 Any of the listed Domains
h Hardware & Software Tools

in BuildingcatDeve menr pop

Automation for a rocess

L3 - Applyne stedt rof thof e ti mcsts oh ce ct eR U Snreti P TE rojpnteI nsI eqrp tes i
rkWOforCS ectProrchreseaod am ofnrob ad

co2

L5 - Evaluateco3
enhance students' capacity to work in

ent inte or of Industrial rta nceResearch Areas of the D
Demonstrate Project

L3 - Applyco4
and Written Communication as presente

the Thesis Book via Viva-
din

ination
Demonstrate the skill in

L5 - Evaluatepra
Ukn eeda to pIeU h cadn e e TSa pa b t p citymE o dun repremI roved itvpp

nnci n Des& ctih TNea sn ski e ud Iht etti th ngarad oti n p rou9IIs rtectS hitem nta naa re poa oti rojph Sh m U lyslenm t experin/tdeve rou Iop
dn d aU saa TEen d ta ESn ot ht ca deTC e a tnUS mb S o

co5

of Cos with POsMa

PO6PO5P04PO3PO2PO1
COs

333co1
3co2
3co3

33 3co4
332co5

33JAvg' 2.8
l-Low, 2 -Medium, 3-High.

CHAIRPERSON
Boe.d of Studies
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a

ectives:Course Ob

1 To introduce the fundamentals of Human and Computer Vision

2 To introduce the major ideas, concepts, methods and techniques in computer vision

3 To impart Computer Vision knowledge by way of learning related algorithms.

4 To make them familiar with both the Th
Images.

eoretical and Practical aspects of Computing with

5
To provide the student with programmi ng experience for implementing Computer Vision
and al orithms

UNIT-I INTRODUCTION TO COMPUTER VISION 9

cepts of Image Formation(L2): Introduction and Goals

)

L2

Digital Image Processing (12) Various Fields that use Image processing (L, Fundamentals
Steps in Digital Image Processi ng (L2)- Components of an Image processin9 System, (12)
Applications of Computer Vision (12)- Recent Research in Computer Vision(12 ). Introduction to
Computer Vision and Basic Con (12)-
Image Formation and Radiomet ry(12) Geometric Transformation (L2)- Geometrjc Camera
Models - Ima e Reconstruction from a Series of P ections L2

UNIT-II IMAGE PROCESSING CONCEPTS
FEATURES

AND IMAGE
9

- Mathematical Morphology(12)- Image Segmentati
Filtering(12) -
on(12). Image
Detection(12)

etectors(12) -
re Descriptors(12) - Colour Features (12)- EdgeTextu

L2 L2

Image Processing Concepts: Fundamenta ls( L2) - Image Transforms (12)- Image
Colour Image Processing( L2)
Descriptors and Features:

Representation( L2)Object Boundary and Shape Interest or Cornet Point D
- Scale Invariant FeatureH isto ram Oriented Gradients Transform

UNIT- III IMAGE PROCESSING WITH OPENCV 9

Images(L2) - Constructing Basic Shapes In O

Introduction to OpenCV and python: Setting up OpenCV(12) Image Basics in OpenCV(12)
Handling Files and pencv(L2). Image Processing in
OpenCV(12): Image Processing Techniques(L2) Constructing and Building Histograms(L2)
Thresholdin Techniques(12).

UNIT - IV OBJECT DETECTION 9

Models and types (12)- Importance of Object Detection(12). The
outputs(12) - Basic Structure(12) - Model Architecture Overview (12)-
Edge(12). Use Cases and Applications: Video Surveillance(12) -
Embedded Boards: Connecting Cameras to Embedded Boards(12) -
proce9sing Images and Videos(12).

Working: Inputs and
Object Detection on the
Self-driving Cars(12).
Simple algorithms for

UNIT-V APPLICATIONS AND CASE STUDIES 9

Applications: Machine Learning algorithms and their Applications in Medical Image
Segmentation( L2) - Motion Estimation and Object Tracking(L2) - Face and Facial Expression
Recognition(12) - Image Fusion(12). Case Studies: Face Detection(12) - Object Tracing(t2) -
Eye Trackinq (12)- Handwritinq Recoqnition with HoG(12).

Total : 45 Periods
BLOOM'S
Taxonomy

Course Outcomes:
UDon completion of this course the students will be able to:

L2 - Understandco1 Understand the major concepts and techniques in computer vision
and image processing

InFer known principles of human visual systemco2

t2 -\uyryWco3 Demonstrate a thorough knowledge of open CV

CHAIRP N

KIOT Campus, Kakapa
Salem-637 504

layam,

COMPUTER VISION .i 1.O ... ,,.

CP L T P
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co4 Develop real-life Computer Visions Applications L2 - Understand

co5 Build design of a Computer Vision System for a specific problem. L2 - Understand

REFERENCE BOOKS:

1
"Digital Image Processing",4th Edition (Global Edition), Rafael C Gonzalez and Richard E
Woods Pearson Education Limited 2018.

2
Computer Vision and Image Processing - Fundamentals and Applications,,. Manas Kamal

Bhuya n, CRC Press,2020.
3 "Mastering OpenCV 4 with Python", Alberto Ferndndez Villiin, packt publishing, 2019.

"Practical Python and Open CV: Case Studies",3rd Edition, Adrian Rosebrock, pylmage
Search 2016

WEB REFERENCES:

1 https://archive.nptel.ac.in/courses/ L06l LOs/ tO6fO52L6l

2
https ://www. researchgate. net/publication/358823508_Computer-
Vision_Based_Object_Detection_and_Recognition_for_Service_Robot_in_Indoor_Environ
ment

ONLINE COURSES:

1 https ://on linecourses. n ptel.ac. in/noc2l_cs10 1

2 https://on linecou rses. n ptel.ac, in/noc23_ee39

VIDEO REFERENCES:

1
https://www.youtube.com/watch?v= 3LaVxEX3F0o&list=Ph^rdnzlV3ogoVsma5cmBSsgJM
6gHvlQoAo

2
https ://www.youtube.c0m/watch?v=a4yd0Au8QLg&list=PLyqSpQzTE6MSX3Veh5ijSQ2U
GFFEZIpKf

co
PO1 PO2 PO4 PO5 PO6

co1 3 2

co2 2 2 2 2

co3 3 3 3 3

co4 J 3 3 J

co5 5 3 3 ,7

Avg. 2,6 2.4 2.6 2.75 3
1-Low, 2 -Medium, 3-High.

CHAIRPERSON
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Course Objectives:

1 To define the Multimedia Communication Models

2 To explain Multimedia Transport in Wireless Networks

To Solve the Security issues in multimedia networks

4 To Illustrate real-time multimedia network applications.

5 To explain different network layer based application

UNIT-I INTRODUCTION TO MULTIMEDIA
COM MUNICATIONS 9

Introduction (12), multimedia info
multimedia applications(12), Applicat g terminology( L2), network eos and
a es L2

rmation representation(L2). multimedia networks(12),
ion and networkin

lication oS t2 Di itization rinci audio and vide
UNIT-II COM PRESSION

IMAGE
TEXT AND

9

pression principles(L2), text compression-
e compression using T2 and T3coding(12), image

com

Text and image compression (12), com Run length,Huffman, |ZW(L2), Document Imag
ression- GIF TIFF and l

UNIT- III COM PRESSION
VIDEO

TECHNIQUES FOR AUIDO AND
9

, audio compression - princi
Code-Excited LPC, perceptual coding(12), MPEG and Dotby

ress L2m lesression nnct

ples(12 ), DPCM, ADPCM, AdaptiveAudio and video comp
and Linear predictive
coders video com

UNIT - IV STANDARDS AND FRAMEWORK 9
Video compression sta ndard
Reversible VLCS, MPEG 7 sta media content description. MPEG 21
multimedia framework L2

MPEG, MPEG 1,267, H.263, MPEG 2, MPEG-4 (12) and
ndardization p

UNIT-V SYNCHRONIZATION AND MANAGEMENT 9

Notion of syn
Introduction
manaqement

chronization, presentation requireme
to SIvIIL(12), Multimedia operating
techniq ues( L2 ).

reference model for synchronization,
s, Resource management, process

nts(12 ),
system

Total : 45 Periods
Course Outcomes:
Upon completion of this course the students will be able to:

BLOOM'S
Taxonomy

co1 Deploy the right multimedia communication models. L2 - Understand

co2 Apply QoS to multimedia network applications with efficient
routing techniques. L2 - Understand

co3 Solve the security threats in the multimedia networks L2 - Understand

co4 Develop the real-time multimedia network applications

L2 - Understandco5 Improve to synchronize and manage the multimedia systems

REFERENCE BOOKS:

Fred Halsall, "Multimedia Communications", Pearson education.2001. A,-'z!Y'_t

Raif Steinmetz, Klara Na hrstedt,
ADDlications",Pearsoneducation,2002.

"Multimedia: Computinq, Com
RP

mMiCaiions and
ERSON2

lnlti&ot-Idtnology
KIOT Campus, KakaPalayam'

KIOT 77

Salem-637 504

MULTIMEDIA COMMUNICATIONS Version : 1.O

CP L c
Branch M,E, EMBEDDED SYSTEM..TECHNOLOGIES
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WEB REFERENCES:

https://archive.nptel.ac.in/content/storage2/cou rses/ 117105083/pdflssg_m 1l1.pdf

https://archive.nptel.ac.in/coursesl LL7 I L05/ LL7 705083/

ONLINE COURSES:

https://archive.nptel.ac.inlcoursesl lO5 / 1O7 / 1O5lO7 160/

https://archive.nptel.ac.in/courses/ LL7 I lO5l tl7 fO5083/

VIDEO REFERENCES:

https://www.youtube.com/watch?v=4-AsEtIpEWg
https ://www.youtube.com/watch?v= Dz3 Du5jod90

PO

PO4 PO5 PO6
co

PO1 PO2 PO3
1co1 2

2 21co2 7

co3
2 3 2co4

2co5
2.66 21 2.5Avg. 2.25

l-Low, 2 -Medium, 3-

ERSON
Eoard of Studies

Faorlty ol Elccfbrl &
Knowledgs lnstituls

KIOT Campus, layam,

KIOT 72 M.E./M.Tech. Regulations-2023
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E ET.411
EM BEDDE D NETWORKING AND AUTOMATION OF

ELECTRICAL SYSTEM

cP lll r I p- l c
I

Course Objectives:

1 To discuss the fundamentals building blocks of a digital instrument

2 Introduce wired, WSN for configuring metering network

3 Discuss requirements for grid automation using meters

4 To discuss networking configuration to develop pAN

5 To discuss the functions of digital instrument power quality monitoring

UNIT-I BUILDING SYSTEM AUTOMATION 9

Sensor Types & Cha racteristics: Sensing Voltage. Cu rren t flux, Torque, Position. Proximity,
Accelerometer( L2) Oata acquisition system(12)- Signal conditioning circuit design (12)- Uc
Based & PC based data acquisition (12)- uC for automation and protection of electrical
appliances(12) -processor based digital controllers for switching Actuators(|2): Stepper motors,
RelaVs -System automation with multi- cha nnel Instrumentation an d ilterface(12)
UNIT-II NETWO OFEMBEDDED

CLUSTER
RKI NG INSTRU M ENT

9

Embedded Networking: Introduction Cluster of Instruments in System- Comparlson of bus
protocols( L2) RS 232C- embedded ethernet MOD bus and CAN bus, LIN BUS(12)-
Introduction to WSN-- Commercially available sensor nodes:Zigbee protocol(L2)-Network
Topol ogy Energy efficient MAC protocols -SMAC -Data Centric routing(12)- Applications of
sensor networks(L2)- Database perspective on sensor networks- IoT Applications(12 ).

UNIT- III AUTOMATION OF SUBSTATION 9

Substa
for sm

tion automation- Distribution SCADA system principles(L2) -role of PMU.RTU, IEDS, BUS
art Substation automation(12)- Introduction to Role of IEC G 18SO.IEEEC37.118 std-

Interoperabllity and IEc 61850(12) -challenges of substations in smart Grid - cha enges of
Energy storage and Distribution systems monitoring{|2) - communication challenges in
monitoring electric utility asset ( L2).

UNIT - IV METERING OF SMART GRID 9

Characteristics of Smart Grid- Generation by Renewable Energy Sources based on solar grid
Challenges in Smart Grid and Microgrids(L2)- electrical measurements with AMI -Smart meters
for EV plug in electric vehicles power management(L2) -Home Area Netmetering and Demand
side Enerqy [Lanaqement applications(

UNIT-V SMART METERS FOR PQ MONITORING 9

Power Quality issues of Grid connected Renewable Energy Sources -Smart meters for Power
Quality monitoring and Control (L2)- Power Quality issues -Surges - Flicker - Interharmonics -
Transients - Power Quality Benchmarking - Power Quality Meters(L2)- Meter data management
In Smart Grid-, communication enabled Power Quality metering(L2)

Total : 45 Periods

Course Outcomes:
Upon comp letion of this course the students will be able to:

BLOOM'S
Taxonomy

co1 Demonstrate criteria of choice of sensors, components to build
meters,

L2 - UndeBtand

co2 Illustrate the demand for BUS communication
introduced

protocols are L2 - U ndersta nd

co3 Analyse the need and standards in Substation automation L2 - Understand ,/
t zL -+z'V

co4 Deployment of
applications

PAN for metering networked commercial B/tiRFERmN

Klor 13 M Emlucr{ld.tb8}'f2Techndosv
KIOT CamPus, xakapalayam'

Salem -637 504
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Course ob ectives:

1 Tounderstandaboutthesmartsystemtechnologiesanditsroleinrealtimeapplications

7 To expose students to different open-source platforms and attributes

To teach the architecture and requirements of Home Automation

4 To provide an insight into smart appliances and energy management concepts'

5 To familiarize the design and development of embedded system based system design.

9INTRODUCTIO NUNIT-I

Ty
&Th

o& cna re ect oa are dn softwS H rdatn U menrem D Set2rt ea mS a I ReqofewOvervi (syst
msn ms a rts sedUn ca oti n ocorot systeCo mm UtoActua L2n ars dn pS rtma eS SO )esi n rs(L2d I (

s Srfo bedem eddPCS a rmtfoArce an ystemsouL2 o ytiN de & ( penD Ana pesL2 yti(
a dnnrdca d esim for mS rtaedd S ste IS am rtL2n S a k EmbedFTTTI )(s p(

t ret dsn L2Re nt2e meCVd

9UNIT-II

Home Automation(L2)
Communication ( L2), Data

Unit, Sensing Requirements,

) - Essential Components(12) -
n t2

Considerations: Co

and Real-Time im lementaL2

tecturchAS re(L2ystem)
Linux and Ras be Pi

Secu

9SMART APPLIANCES AND ENERGY MANAGEMENTUNIT- III
rgy
and

nd-side
manag

S

caifi nce ofS nL2U snE e sched n9 ( )a nteMLoade maD nagemme nte IY naanE srg
nE effosrmaPI tfotedra rgbEm ded ed Integt7mentenen (na Sce er9ams rta p p

T hc n U eerem nt eeaM SU qTEu EnArch tect r9caifi CEnnmS rta igme nte L2a!t an ( )I
s 2idConsSecualimE b deforrksmS rta etwoN

9UNIT - IV
care & Activity M

platform(12), OS

th

U ntsmeTEnaonctiFuL2 reqitoon nri (Ithn eaHrt ae braofn mS acatioplAp o on fSe ectiL2atformna d prd a TEL2 H ad eS SO TSnofn obSe ectio (
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EMBEDDED SYSTEMS AND ROBOTICSUNIT-V

eL2 Th reD nbotRoe )oM b12 IcsRobot (ts L2m no enco )ro e TStConnd potsb aRo
7Lemr SH coexm Uo SA tU no o12ttAn RoboS rvo

Total : 45 Periods

BLOOM'S
TaxonomYCourse Outcomes

Upon comPletion of thi" "or.". 
the students will be able to:

L2 - Understandconcepts of smart system design and its Present

devel ments.
Understand the

co1
L2 - Understandn esuVC techeffectist qcona dercn S uoo eedb eddmetn pd reffeateI Ustr t onscam area tfon ru tiosonoevelrfo dcoz
L2 - UnderstandAcquire knowledge on different platforms and Infrastructure for Smart

S em desi nco3
L2 - Understand

t smart appliances and energy management concepts'
Infer abouco4

L2-U de toUdcca ityrsheu parenne tre pnda pbmE tyoyarove pmnda pplAp nh olme tecdd edme beonad t onraUeow edknco5
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Course Obiectives:

1 To expose the students to the fundamentals of Network communication technologies

2 To teach the fundamentals of lava , Internet and Java card

3 To develop distributed embedded system with Java

4 To teach the smart card and Apps development

5
ve Discussions/ Practice in familiarizing the concepts acquired over the 5 Units of theTo invol

SU skills.ect for im abiliroved em

UNIT-I NETWORK INFRASTRUCTU RE 9

Broad Band Transmission facilities(L2) -open Interconnection standards(L2) - networking devices
Network dia t2ram uteL2 - Cluster com-Network mana L2ement L2 - Network Secu

UNIT-II JAVA TECHNOLOGY FOR EMBEDDED SYSTEMS 9

)
)

miSiod c c no ec of aJ a L2 Io nSt reapts etwoN nrki( ) I
Th da n R IN4 d stri bute dad t2 nas ta Adv ta aES dn m tta ons fo I rnbases( nte et L2) s (

L2 - securi L2embedded s stemsWeb architecture for embedded

UNIT- III TECHNIQUESSMART CARD 9

Java card Types(12) -
ss Cards(12) - Smaft

Card
Cardcomponents SMART CARD

o -smratin L2S stems Secu Techni ues t2

rd technology overview(Smart Card basics(12) - J

OCONTROLLERS(12) - Con

UNIT - IV

Android SDK(12) - Access to Hardware(12) -
communication(L2 )-Android securit), design and arch

development(L2)- Peer-to-Peer
Case study(12)

UNIT-V DEVELOPING D
APPLICATIONS

E SYSTEM
9

Developing MATLAB Real-Time Targets( L2) Using the xPC Target(12) Building various
Distributed Real Time A ications L2

Total : 45 Periods

letion of this course the students will be able to:U n com
Course Outcomesi BLOOM'S

Taxonom

L2 - Understand
Deliver insight into involving JAVA concepts& internet based
Communication to establish decentralized control mechanism of
s stem

co1

L2 - UnderstandInterpret the software and hardware architecture for distributed
com utinco2

L2 - U ndersta ndco3 Develop solution for smart card

L2 - Understandco4 Develop Apps based on android SDK.

L2 - U ndersta nd
Improved EmployabilitY and
knowledge up gradation on

entrepreneu rsh iP caPacity due to
recent trends in embedded system

com utin environment.
co5

REFERENCE BOOKS:
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Object seria lization ( L2)
(12)-

FRAMEWORK 9
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Course Objectives:

1

? To teach the mathematical foundations for Cryptography.

3 To impart knowledge about Embedded Cryptography and Data Protection Protocols.

4 To make them understand the practical aspects of Embedded System Security.

5
To involve the students in Discussions/Tutorials/Programming to familiarize the concepts for
improved employability skills.

9UNIT-I BACKGROUND AND INTRODUCTION

Computer and Network Security Concepts: Computer Security Concepts - The OSI Security
Architecture - Security Attacks(12) - Security Services (12)- Security Mechanisms(12) -
Fundamentals of Security Design Principles(L2) - Attack Surfaces and Attack Trees(L2) - A Model
for Network Security. Introduction to Number Theory: Divisibility and the Division Algorithm - The
Euclidean Algorithm - Modular Arithmetic - Prime Numbers - Fermet's and Eulert Theorems (L2)-
Testinq for Primalitv(L2) - The Chinese. Remainder Theorem - Discrete Loqarithms. (L2)

SYMMETRIC CIPHERS 9UNIT-II
Classical Encryption Techniques: Symmetric Cipher Model - Substitution Techniques -
Transposition Techniques(12). Block Ciphers and the Data Encryption Standard (DES): Traditional
Block Cipher Structure - The Data Encryption Standard - A DES Example - Strength of DES(12).
Advanced Encryption Standard:.Finite Field Arithmetic - AES Structure - AES Transformation
Functions - AES Key Expansion -,An AES Example - AES Implementation(L2).

EMBEDDED SYSTEMS SECURITY 9UNIT- III
Embedded Security Trends - Security Policies - Security Threats(L2). System Software
Considerations: The Role of Op
Embedded OS Security Requireme
System Virtualization(12) - I/O Vi
of the TCB(12).

erating System - Microkernel versus Monolithic (L2)- Core
nts (L2)- Access Control and Capabilities (L2)- Hypervisors and
rtualization (L2)- Remote Management (L2)- Assuring Integrity

9UNIT - IV EMBEDDED CRYPTOGRAPHY
PROTECTION PROTOCOLS

AND DATA

The One-time Pad - Cryptographic Modes - Block Ciphers - Authenticated Encryption(12) - Public
Key Cryptography(12) - Key Agreement - Public Key Authentication (12)- Elliptic Curve
Cryptography - Cryptographic Hashes(12) - Message Authentication Codes(12) - Random Number
Generation(12) - Key Management for Embedded systems(12) - cryptographic certifications(12).
Data Protection Protocols for Embedded Systems: Data-ln-Motion Protocols - Data-at-Rest
Protocols(12). Emerging Applications: Embedded Network Transactions (12)- Automotive
Securitv(12) - Secu red Android(12).

9PRACTICAL EMBEDDED SYSTEM SECURITYUNIT-V

Built-in Security(L2) - Security Protocols and
(12)- Embedded Security(12) - Wireless - Application-

Layer and Client/Server Protocols(12)- Choosing and Optimizing Cryptographic Algorithms for

Network Communications Protocols and
Algorithms(12) - The Secured Socket Layer

Reso - Hardward Baseurce-Constra ined S d Security(12)ystems (12)

Total : 45 Periods

BLOOM'S
Taxonhe students will be able to:

Course Outcomes:
Upon completion of this cou rse t

L2 - UnderstandExplain the significance of Security.co1

understand
cryptography

the major concePts and techniques related to
coz

nology

KIOT CamPus, KakaPala'taT t'
KIOT 19 M

c

Version;1.OlME23ET41,4 EMBEDDED SYSTEMS SECURITY
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To introduce the fundamentals related to Cryptography and Data Security.
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Course Ob ectives:

1 To teach the need of embedded system technology for robot building.

2 To study the Various Parts of Robots and Fields of Robotics.

To study the Various Kinematics and Inverse Kinematics of Robots.

To study the Trajectory Planning for Robot.4

To study the Control of Robots for Some Speciflc Applications.5

9INTRODUCTION TO ROBOTICS & AUTOMATIONUNIT-I

Overview of Robotics & Automation(L2) - Principles and Strategies of Automation System(12) -
Hardware and software for Automation(L2)- Embedded Processors for Automation( L2) -Different

Asimov's Laws of Robotics(|2) - Key
of a Robot (12)- Role of embedded

t

Types of Robots(L2) - Various Generati
components of a robot(L2) - Design

t2) -

system in Robotics and Automation

9UNIT-II SENSORS AND DRIVE SYSTEMS

rrenCU tH rad u c
f PH na dotoMofn co- cieffi ne tct otnto eurq

nsba onsed ngoRati L2 Va aTI bTIGea )n9
ed &Snso pon Ucl d n pticaspety

L2sensors (nD ace entm Sen s sspl

9UNIT- III

Manipulator Control Circuits(L2) -
considerations(12).

d
FO

Freedom (L2)- Construction ofJoints an
Electronic And Pneumatic(12)

us Types Of Grippers (L2)- Design
Manipulators (12)- ManiPulator
Introduction to Manipulators (L2)-

9KINEMATICS AND PATH PLANNINGUNIT - IV

Kinematic Equations (L2)- Forward and Inverse Kinematics (L2)- Solution Of Inverse Kinematics
pioblem (UZj- Jacobian based Velocity Kinematics- Various Path Planning Algorithms(12) - Hill

Climbing iec'hniques (12)- Robot Operating System(12) - Simulation and modeling of a simple Path

Planning application(12).

9CASE STUDIESUNIT-V

Robot cell Design (12)- Humanoid Robot (12)- Robots in healthcare applications (12)- Robot

uiir,ine tnterra&(D; - *ooo,r in Manufacturing and Non-Manufacturing Applications (12)- Self

balancing robots (12)- Micro/nano robots(L2).

Total : 45 Periods

BLOOM'S
Taxono

mtco esrseu uoCo
bta toewt beust ed ntsuco thersethof set onmconU

L2 - Understand
Choose suitable embedded boards for robotsco1

t)Demonstrate the concepts of robotics & automation and Working of

Robotco2

L2-Un derstand
Analyze the Function of Sensors and actuators In the Robotco3

-. -.-.v.irvS Et
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co4 Develop Program to Use a Robot for a Typical Application L2 - Understand

co5
Apply
to kn
develo

a dn m ro e mE o bap na dp Y ne retty TE en rsU h cap ca dp U ep ty
o ed e raU d ta ons p no EmI b de ed d etS m b Says de robot

em tn
L2 - Understand

REFERENCE BOOKS:
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1996.
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Chennai 1998
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2 th S a rch VE n te c utp a rses 11 2 01p 5 11 12 50 42 9

1 https://nptel.ac.inlcourses/1 12101098
https://onlinecou rses. nptel. ac. in/noc21 me76

VIDEO REFERENCES:

1
?tth S o tU o atbU e D XYEJc C hp PAG oso&l tsm/ L Rb hN,I D Iv'lU n Cd IYk mS PK CdI pe

Z LfoL e8
https ://www.youtube.com/
YWr4rV

watch?v= rYWldZ5q g6M&li st= PLbRM h DVU Mngcd UbBySzyzcpiFT

n

POco
PO1 PO2 PO3 PO4 PO5

co1 1 2
co2
co3
co4 2 1
co5 2 1

Avg' 1 2.5 2 2 3 2
1-Low, 2 -Medium 3-High.
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3MTSYSTEM.E BE DgEPEM

Course ob ectives:
To familiarize the need and role of Reconfig urable Processor for embedded system applications

2

3

4

5

To introduce the Reconfigurable Processor technologies

To teach the salient features and architecture of FPGA

rovide an insight and architecture significance of SoC.

urable embedded Processor for real time applications.
Top

To impart the knowledge of Reconfig

9INTRODUCTIONUNIT-I

fi

na de em tsnr IbeR nco fi U acero SS ro 12 Ifin u bra eI ( )Cre ootn pnI TOt ud ct o I
s nedft TEa oCH rd rea So Iaflo L2AS CI )TOP ec SS rso (no fi rU baT o foS r Rmra m onroP gIs &a oS c L2bra e TO essocPUn cRe none tt nre sdcree ewot Uect rePF AAA rch

fo

I o cIdLUT baM XU IF GPrn ta eL2 teAPr mra Im n ( )PGF A Iog f T PGAS L2FSI.4 U t n oRoRA )s (hc a Sn L2ca )B rry (s LAIb ksoc L2)(
L2caI I eD Is nsASFPG hPPo re2LUct Sre LorI na Ad hfc tercuci

9FPGA TECHNOLOGIESUNIT-II

9FPGA ARCHITECTUREUNIT- III
FPGA architecture overview-(L2) Challenge
processor design(L2)- Designing SoftCore
hardware/software co simulation(L2)- FPGA

s of FPGA processor design(12)-Opportunities
Processors(L2) ' Designing Hardcore Processo

to multi core embedded computing(12)- FPGA b

of FPGA
rs(12) -
ased on-

board computer system L2
9RECONFIGURABLE SOC PROCESSORSUNIT - IV

SoC Overview ( L2)-Architecture and app lI pro, zynq'7000, Excalibur, Cyclone V -lications of Virtex
'A7, E5- FPSLIC(12)- M u lticore Socs L2

9RECONFIGURABLE PROCESSOR AND SOC APPLICATIONSUNIT-V
Reconfigurable processor-based DC motor contro
High Speed Data Acquisition -Imaqe Processing

t- aiSitat filter design(12)- mobile phone development
application(L2)'controller implementation for mobile

robot- Crypto-pro cessor( L3)fv
Total : 45 Periods

Y

BLOOM'S
Taxonomy _Upon completi on of this course the students will be able to:

Course outcomes:

L2-Understandlllustrate the need of reconfigura ting and hardwa re-software co

desiq n.
ble compu

co1
L2-Understandco2 Demonstrate the significance of FPGA technology

L2-Understandt of FPGA technology and understand FPGA architecturesApply the concepco3

From FPGAS to Hardware/Software Codesign" Springer'

2007 .

2011.

Ian Grout , " Dig ita I system design with 08 Joao Cardoso, MichaelFPGAS and CPLDS" Elsevier,20

eU todcacahrs I tytn re nre u pe pba pEme ityd m ro p oynaaI tRe p
es ndn oS dctU n ab ce moraUfinn no ecorr da at oueedIkn

KSBOE oE cN nTI efPGAF S II a dn pn rfom U thC I Con sS m ote p pS I SnSSO Dr eroP sIr EdaJTM )UN (

Htibner, "Reconfigurable Computing:

co4

cos

L2-Understand
Interpret the operation of Soc processor.

L3 - Apply

1.

REFER

2010.

rm fPCns: PrinciPlesm design with Platfoand AnderewG 'Schmidt, " Embedded Syste

and Practices Elsevier
Ron Sass

Steve K
2007

illey,z ta ono t mtn ta on pe emmIreh et uct pTCAPGF Acen ddA ats
1stions,

2015

a dnTEh et UctrcAaT bno f ucRe IUn emm a tf
Edition CRC Press
Pierre-E

8,.,a

E,flBffi
KIOT

23 [,1

Salem-637 501

n v

Veision:1,oRECON FIGURABLE PROCESSOR AND SOC DESIGN
T
.o

1

Computing-Programming
d esig n

Vsarchitectu res:technology
EmbeddedFastVsCLB Slices( L2 )-

and

2.

3.
andDesign:

4.
Tools,Logic:Gaillardon,

c



WEB REFERENCES:

1
h s e ectttp ron cdCS cn mo t hec onI e em bed eddog s/ d taI

so sd a rt cl 2 71 345 72 nreco fi U ra b e socs
2 https://ieeexplore. ieee.org/docum entl 6ga62f5

ONLINE COURSES:

1 https://www.coursera.orgllearn/copy-of- fpga -intro

2 https ://nptel.ac. in/cou rses/ 1 17 108040

VIDEO REFERENCES:

1 https ://www.youtube.com/watch?v= htTnEjNydDU&t= 3s

2 https ://www.youtube.com/watch?v= pRQXzjTTCJY

POco
PO1 PO2 PO3 PO4 PO5 PO6

co1
co2 3
co3 2 1 2
co4 3
co5
Avg' o 1.5 2.66 2 3
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Course Ob ectives:

1
introduce the
lications.

and functional aPProachesTo
a

of MEMS/NEMS ANddiverse technological

To understand the microstructures and fabrication methods2

rovide an insight of micro and nano sensors, actuators'Top3

To emphasis the need for NEMS techology4

5 trends and real time applications of MEMS and NEMS technology'To update the ongoing

9INTRODUCTION TO MEMS and NEMSUNIT-I
echanical systems, devices and
rt Sensors-Applications of MEMS

and NEMS. LZ

mroaN on ctEI ena dest smhc na ca Seme ectroof T4 croewOvervi
S amt2atem an sSu ofsca n t7 )L2 La of rveywson ( )tech Ies( )o9

9MICRO-MACHINING AND MICROFAB RICATION
TECHNI UESUNIT-II

wafer bonding(12)- Bulk microS L2lntionF m rocessed e osra t2 Etch (hP oto oith p(I phy
machinin si licon surface micro ma

9UNIT- III
domain(L2)- Micromachined capacitive, Piezoe

icationand aactuatoand thermal senso L2
energy lectric ,Transduction mechanisms in di

iezoresistive and Electromechan
9UNIT - IV

Atomic scale Precision engineeri )- Nano Fabrication techniqu es (L2)- NEMS in measurement,

sensln n L2
ng(12

actuation and s ste
9UNIT-V

S- Optical NEMs- Micro and Nanoand applications- Bio MIntroduction to Micro/Nano Fluids
S L2moto L2 - Recent trends in MEMS

BLOOM'S
TaxonomCourse Outcomes:

will be able to:the studentsion of this coursecompletU pon
L2 - UnderstandExplain the material Prope rties and the significa nce of MEMS and NEMS

for industria lautomation.co1

L2 - UnderstandDemonstrate
fabrication.

knowledge delivery on micromachining and micro
co2

L2 - Understand
co3

L2 - Understand

the fabrication mechanism for MEMS sensor and actuators

the senso rs and actuators'

Applv
to models ,simulate and ProcessApply the concepts of MEMS and NEt"lS

co4
ed enk owtoa ac Irsu ih cTE nre e ityt ppendn ndaba I U dn rsepmE L2tyedrov oymI pp

hc olnEN SM teqM na dno EMad oti narU

KSBOOEcNFERERE
6002oiti nIa Edet t onrnanr50 InaPel'4SEof t'4oati SnoF nu duLihc na s1 aM od un aM rcn Edd t oi20 2Press 02CRCcatiTI nofaro bmof cIne at sIdn maFUoumaF dalvl rc

co5

transducers
2000

and
: Pressure sensors, accelerometers

M.H,Bao "Micro mechanical
rosco es" Elsevier N ork3

oston 2000'

gineering "AR Techanical Systems EnMicro Electro-mechadim "An introdu ction to
house B
Maluf, N

4

M

monoriesolbSa202 20sre sPRCCditeEdokdn boaH[,1 SIY EkH a

c Graw Hill 1998.
Mohamed Gad - e

"Sensors Handbook"5 ition,noscaN aa dnUct erun afamnCSdme s IM crosaS d ystnEM MH UsRa naT 2 00 8lEWNnkeoobHI cnSon&nhlo o-and6

7 Lys
nuFSS stemh na caIem ce1 TOctro EM cdnaESskiEVh

TrchnologY

KIOT
15 M.E

Salem -637 504
layam,

Version : 1.OMEMS AND NEMS TECHNOLOGY
I ME23ET417

L PT
3

.M.E. 
EMBEDDED SYSTEM TECHNOLOGIESJProgramme

SENSORS AND MICRO ACTUATORS

TECHNOLOGY

and NEMS APPLICATION

Total :45

due

2.

Nano-

CRCl



Microengineering " (2nd ed,). CRC Press.2005.

WEB REFERENCES:

1 https://link.springer.com/referenceworkentry/ 10. LOO7l978-0-387 -3OA77 -7 _9

2

ONLINE COURSES:

https://archive.nptel.ac.inlcourses/108/108/108108113/

https://nptel.ac.in/courses/1 17105082

VIDEO REFERENCES:

1 https ://www.youtube.com/watch?v=j9y0gf N9WM9

2 https://www.youtube. com/watch?v=Ak7Y-vlWbnA&t= 1s

PO

PO2 PO3 PO4 PO5 PO6
co

PO1
co1 3 2

2co2 3 2

3 3co3
3co4 3 3 3

3 2 3 2 3co5
Avg. 3.2 6 2.8 2,4

1-Low, 2 -Medium, 3-High.
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Course Objectives:

To develop an understanding on business promotion process1

2 To expose students on the skills required for success in business'

J Toimpartembeddedsystemtechnology-basedentrepreneurship.Architecture

4 creative thinking in developing automation into consumer products of market value

5 Developing an embedded product with hardwa re-software components'

9INTRODUCTION TO E NTREP RE N E U RSH IPUNIT-I

Entrepreneurial culture a
motivation (12)- establish
rewards and motivation

nd structure(L2) -theories
ing entrepreneurial systems

(12)- concept bank(12)

of entrepreneurship (L2)- entrepreneurial
(L2)- financial information and intelligence,
-Role of industrial Fairs- challenges in

reneu rsh i L2e
9RESPONSIBILITIES IN RSHIPUNIT-II

d iescenn VCti as SUnd bsiIon L2f oe oo ( )mS a I tvpectrfo rtsta n aISteps
onR straI tonSS I stratiem 5 n egre9Scheem asGovt 5 echCen rat12 )(

TI n ex rtoEx oLZrSE Powe pExci p sx CST )(taa esu mre eslLicen n rena d ntsqI
L2tema a sriS na d ar ( )CA IL2 I m rt ofex o rtst2 po pn ticen vessso bi i tI e )(p)(p

I Ind nanIm erov em tndnI dn ia 12 es I n a pem mTA ( )i d oevel ershCU RolnE tre pm nt Ippren pro
L7Econo

9CONCEPTS OF PRODUCT DEVELOPMENTUNIT- III

thi
L2) compone
Portfolio Arch

foCSBa SL2FI OWScessVE me t PronD ( )euProd ctL2 ope e o )DuctrodG en ir c pp
bTO emsod a dnn k n meth pC atiM VC Iethod )It no Fivel2eG en ra (12Conce tep)(pt

ofza oti n t2tn nsta ad rd )re- (h tectuArc (uctcencoies ndn 12 Prodptssol I I)s (
am irk n L2reU Be chntectem ntem naeved 0rodP ctUL2terima a

9APPROACHES FOR NEW PRODUCT DEVELOPMENTUNIT - IV

L2s

SWOT Analysis(12)-n(L2) -Brainstorming Methods ( L2)ation(12)- lndustrial DesigIdea Gene
Risk Management Process(L2) - Critical Path AnalYsis &

Development & Testing(12)-Concept CAD, CAM tools(I2)dology(12)- need for Involving CAE,Reverse Engineering MethoPERT(12)- Planning fors(13)Prototyping Techniquebasics (12)- Rapid Prototyping(12)PrototyPe
- Economic & Cost AnalDrototypes(13

9SCOPE IN EMBEDDED SYSTEM FIELDUNIT-V

:!pqs{$$
entre reneurshi -related issues.

ctuProded dE bm des L2 systemhec on IS mste t )dbed ed og (mEes nrto nU tih oen uE tren ppppre
Ih ectt TEUrea rcana Sd oftwrd reahm adedfor me beda SI k I 5 systeren ue riE trenne t L2m pd )(evelop dbed edmEnuTene htreen pofme s pbIroah I ne EScna d pse-d 5 nocreWA srdhaa ndreasoftw Sa ih nn tsncom o Inatim o pUa totnoel mevdenohI e pbvl oStU iesd psecae d t2fi )(system ani ustridm ute rSded cobem edaTM cen pPeh otfCES Hna dd EVm snProcessidni e F oo s systeam ch

Controllers l2

fa

esmutcoorseuCo toeabe blIwt Idu ne tshet stuco rseth sIet ofonmno coU
nin az otiab US ni a ess/ orgrS ffectactornxte a ngaTN enI tth tlaAn Yze

1CO ESitiu nrtos en SSbte uaEV UI ato
h nIth rouo ed sed eIski SI pkiea nsSu ITAo n o pmxteeet pno straDem

uc rre nna dan seadstueS yscar a sam teexttofnoscussldSSacl2CO

Total I 45 Periods

L2 - Understand

BLOOM'S
Taxonom
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L2 - Understand
Apply and Relate KeY concepts un
application in the recognition an

derpinning entrepreneurship and its
d exploitation of product/ service/

rtunitiesrocess o
co3

L3 - Applyco4
Interpret various aspects of design su
Consumer specific Product , its Re

ch as
verse

industrial desig n, design of
Engineering manufacture

economic ana I s throu h

L2 - U ndersta ndco5
Improved EmPloyabilitY
knowledge up gradation

and
on

entrepreneurshiP caPacitY
recent trends in embedded

due to
systems

desi n

REFERENCE BOOKS:

1
00 12nomsTh oca hm To a roCA no teh pApnere TSu p ryE trenUK atkor pp

Thomas Zimmerer et.al., Essentia ls of EntrepreneurshiP and small business Management 3rd

2002Ed. Pearson Ed ucation2

3
2000nh sm no aLe TNT o IdI a S nhTCt re en rsUnETCG ne e pp

leffry Timmons, New Ventrure creation, Mccraw Hill, 1999

5
0 412eyteon m raoCAest ms p rymE eb dd Sedkec oKesa mJ p

Ta

ht4m ntEVD oel ena deD 5 n prodP ctUrE enD IS etev n sU f chT ppG an tA oy
7 41 76 9 90 001NBI5cu tia onTA H Edt Ma cGitiEd no 02 096

7
C.Schmidt, "Engineering

rsBN 978-007- 127 L89-9
Design", McGraw-Hill International

Edition 4th Edition
Linda
2009

George E, Dieter,

nt 291 9nUSNEVD e o mreneu anE ptrena d pUG tap

nl 717 11 12 70 211 1 0oUTSEc. s/ 2lan teerchah S pttp

2
https ://www.techtarget.com Tsea rchcio/def inition/prod uct-development-or-new-Product-

develo ment-NPD

onlinecou rses.nptel rac. in/noc2 1-m970/https://1

2 https ://onlinecourses'n c. in/noc21-me83/ptel

https ://www.youtube. com/watch?v=Tz PLyqS pQZTE6 I.4 8 EGZ bm N U u U M 7Vh 2

GKdbB 1R

zfd6168jk&list=
1

https ://www.youtube. com/watc hQ&list= PLToBzLzHZlwXW3mtolxV5nIGn48
NLKwrb

h?v=Hgj_kRrvb

PO
PO6PO5PO4PO3PO2PO1

co

23co1
33co2
3co3

133co4
3 22co5

1,5 333.2Av
2 -Medium, 3-Hi1-Low h.
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Course Objectives:

To Introduce Fundamentals of Biomedical Engineering1

2 To understand the concept of wearable health devices

3 To study the hardware for image processing applications

To have a basic knowledge of Embedded system in diagnostic applications4

5 To study about the various assist devices used in the hospitals.

9UNIT-I INTRODUCTION TO BIOMEDICAL ENGINEERING

Origin of bio potential and its propagation( L1)- Resting and Action Potential(12) - Bio signals
characteristics and Types of electrodes (L1)- Types of transducers and applications(L2)-Bio-
amDlifiers(12)- Types of recorders components of a biomedical system(L2)

WEARABLE HEALTH DEVICES 9UNIT-II

Cardiac pacemakers (L2)- Hearing aids and its recent a
( L2).

wo
le technology ih health care (12)-Compo

worn- Hand
nents oF wearable devices (L2)-Concepts of wearab

rn- Body worn-pulse oxymeter-(12) - HeadBiosensors L(12)- Blood glucose sensors
cements-wearable artificial kidney

9EMBEDDED SYSTEM FOR MEDICAL IMAGE
PROCESSINGUNIT- III

edded irnag
parallelism(
interfacing.

FPGA r(L) -
mplementati
of image

memory requ irement-,e processing (L1). ASIC vsIntroduction to emb
power consumption- on of Image processingDesign issues in VLSI i

processing algorithms:Hardware implementationalgorithms (12)
d comDression (L2)Segmentation an

9EM BEDDED DIAGNOSTIC
APPLICATIONS

SYSTEM FOR
UNIT - IV
ICCU patient monitoring system (12)- ECG-EEG-E MG acquisition system( 12) - lv'lRI scanner (12)- CT

scanner( l2) Sonogra v( L2)

9CASE STUDYUNIT-V

ent using spirometer- IPPB unit for monitoring respiratory parameters
meter- Hea rt- Lung machine(L2 )

Respiratory measurem
ventilators- -Defibrillator- Gluco

Total :45 Periods

BLOOM'S
Taxonostudents will be able to:Upon completion of this course the

Course Outcomes:

L2 - Understandco1 Demonstrate the fundamental art of biomedical engineering.

L2 - UnderstandIllustrate about wearable health devices and its importanceco2

L2 - UnderstandImplement image processing applications using software and hardwareco3

L2 - UnderstandCompare various embedded diagnostic applications'co4

Build and analyze of some biomedical equipment L2 - Understand
co5

REFERENCE BOOKS:

1
nd ia

of Studiss
2007Edition

foace HPre tnnfU eem tdn eaM sno aem tatinI struneCroe mILesl
7020IhelD

na doniI ticanoem tatinnI stru pApeN1 cad Ife stebnoh Gl
2

ol Elcctrical

KIOT 29 t\,t.E./Mlfffi
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ayamr
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Kh na d TU H na bood ok Bf o edmp ca Ta cGM af N D hel dr
itiEd no 02 41

4 L.A Ged
lohn Wil

tiesd na d Pri cn eS of B mo ed ca nI ts mTU ep nta on rd dE iti no
na Sd no S R nri 2t 00 8

5 for Biomedical Measurements; Principle and
a licationsJohn Wil a nd sons 7992

TransducersRichard S.Cobbold,

WEB REFERENCES:

https ://www.dedicatedcomputing.com/markets/healthca re/
https ://www. intechopen.com/cha pters/75395

ONLINE COURSES:

1 https ://onlinecourses. nptel.ac. in/ noczz_bt34 /
7 https ://onl i necourses. nptel.ac. inlnoc2 1_bt5O/

1
com/watch ?v=TpPXxJTf PDs&list= PLyqSpezTE6M_ZBtBt'4kh FNM

vsBdBk
g6RA8https://www.youtube

2
https ://www.youtube. com/watch?v=f0SefmygAl M&list= PLyqSpQzTE6M gw15IpPTWZxpgtrrH
ht3N5

co PO
PO1 PO2 PO3 PO4 PO5 PO6

co1 1 2

co2 2

co3 2 3
co4 3 1 1 2.

co5 3 3

Avg. 1,66 3 2.5
1-Low, 2 -Medium, 3-High.
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PYTHON PROGRAMMING FOR MACHINE LEARNING

Course Ob ectives:

1
Students will understand and be able to use the basic programm ing principles such as data tyPes,

variable conditionals loo s recursion and function calls

Students will learn how to use basic data structures suc Dictionary and be able toh as List,

mani ulate text files and ima CS

To make the students familiar with machine learning concepts & techniques

4
Students will understand the process and will acquire skills necessary to effectively attempt a

machine learnin roblem and im lement it usin hon

5
To involve Discussions/ Practice/Exercise onto revising & familiarizing the concepts acquired over

the 5 Units of the sub ect for im roved researc skillsem lo a b ilit

9INTRODUCTION TO MACHINE LEARNING AND PYTHONUNIT-I

Introduction to Machine Learning: Significance, Advantage an

Machine
Training
sign ifica
Python3
Operato

Learning (L2)- Basic Steps in Machine Learning(L2): Raw Data Collection, Pre-processing,

a tutodel, Evaluation of Model, Performance Improvement Introduction to Python and its
nce (L2)- Difference between c, c++ and.Python Languages; compiler and Interpreters(L2) -
Insiallition & Running (12)- Basics of Python Programming Syntax: Variable Types, Basic

rs, Reading Input from User (12)- Arrays/List, Dictionary and Set (12)- Conditional

d Applications (11)- Categories of

Statements L3 - Control Flow and loo control statements L3

9PYTHON FUNCTIONS AND PACKAGESUNIT-II
rrors and Exceptions Handling (L2)- Functions &
Pip Installation & Exploring Functions in python

exploring various operations on Arrays: Indexing,
Arrays, Array intersection and Difference, Saving
iPy Package & its functions(L2) - Introduction to

File Handling: Reading and Writing Data(12) - E

Modules(12) - Package Handling in Python(|2) -
package(12) - Installing the Nurilpy Library and 

'

Slicing, Multi-Dimensiona I Arrdys; loining Numpy
and Loading Numpy Arrays - Introduction to Sc

ra mm ln with hon L1ob ect Oriented Pr

IMPLEMENTATION OF MACHINE LEARNING USING PYTHONUNIT- III

rfi

tBos noetsD DaaH dn fl ntteM IN ISTmI etNes ts (edn ra d DataSoft no agescrD p
st cLo&n mo aoP sress noRoftseth ceconn egn odtr ciU petS soH su n taDaI saP ecka & tScotnn d cu t oI Py stro7Ln nnU ed ta dTSna a t ach (stnoRe esstTs ntn e o otaP L2crSSU nn rpR Sre S o )goP on m adna egL en Tafotca onno pApPyth

L2Us S n Sce& ax mtsc nondn e ttna Udt no rfie

9CLASSIFICATION AND CLUSTERING CONCEPTS OF MLUNIT - IV
ro hit smAcafi t nofo c sa s IST pdnateS nTIfo C Ust IoC cenotno ptn dro ctiU nton Lt"l un dro ctu oI t smonRa deeD ce S o TrnaM hC n See oct fS u ftt2 pop t no &n tn e o ared octrn n & rpL ae pm e ssaaaLo d n psS nUrn 1c tki ea IS ) nTn ere suD Secr o ICEn Dr ta a etacB oodt4 U nt no Sofm e em ta gn2La fiSS tt n puIY t cfitt n I (I fteM na hSTIo ht mm n AsK2 IecT nh eU sf ht sm &A o q )nTIUCI tS e IT e ofs ImTOfd ta a p
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9INTRODUCTION TO
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Coco,
Linear,(12)-

functions( L2)

Reg ression

Classification (11)-ML
Forest(12)(SVM)

dataset,scikit-lea rn,

csv(13)
Clustering

axis values;3-dimensionaldimensional,2-
9 raph(12)
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Total : 45 Periods
BLOOM'S
Taxonomletion of this course the students will be able to:U n com

Course Outcomes:

L3 - Applyco1 Develop skill in system administration and network proqramming bY learning

hon

L2- Understandco2 Demonstrating understanding in concepts of Machine Learning and its
tm lementation usin hon

L2- UnderstandRelate to use Python's highly powerful processing capa

etcmodellin

bilities for primitives,
co3

L3 - ApplyUenk o edotCa Ud e psen TSU h CAne TEt redn p p tya b a pmE oedm ro p typ
nme dS sebm de ed Sd stene Sd nrn eec tn rtTA ad t no oco4

L3 - Applyco5 Apply the concepts acquired over the advanced resea rch/employability skills

REFERENCE BOOKS:

Mark Lutz,"LearningPYthon,Powe lful OoPs,O'reillY,2011.
1

zelle, lohn "M. Python Programming: ter Science.", Franklin Beedle&An Introduction to ComPU

Associates 20032
2 10 6Reooh nn hten aLe TNtn Mo cha Pvtn rt Uod ct o IU odS raa GhnA read

Sebastian Raschka , VahidMirja
-?ython 

Machine Learning - Th ird Edition", PacK. December

2019
lili,

4

www.edureka.colblo9/install-numpy/https://1

aws. amazon.com/what-is/neural-network/https://
ONLINE COURSES:

course/machi nelea rninghttps://www, udemY com/1

onlinecourses. nptel.ac'in/noc19-cs52/https://2

1 htt 4AE C6 50 63 EB 62 c5') x &l t PL5SoK 4G 2x Ycat h boutube.com
https ://www.youtube'com/watch?v=eo ECt554oVFKXRpo-kuI0XPUQKk0

cO

PSXT M KfES&IiSt= PLIdg

of COs with POs
PO

PO6PO5PO4PO3PO2POlco
3z

3313co2
3212
3333 2co4

co5
32.51.332.66Avg.

l-Low, 2 -Medium, 3-Hi h
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course O s

1 e about the stand alone and grid connected renewable energy systems'To provide knowledg

2
To equip with required skills to derive the criteria for the designr of power converters for

licatio n srenewable ene a

3
end the various operating modes of wind electrical generators and

emssolar ene S

To analyse and comPreh

To design difterent power converters name DC, DC to DC and AC to AC converters for
temsrenewable ene

ly AC to
4

5 To develop maximum power point tracking algorithms

9INTRODUCTIONUNIT-I
e ena of rgrovi mn ntae Ism L 1 en spectsnere en a Ib e syste ( )toocti n ergnI utrod

eh rIndn a na otdG dn C eod sIt toon rid 12en n etranre e ba eI e ( )m ctsa of pe Irgnco rsVE on L2 p( )
dnoni t orati n tn ba eI ene sre ewrfo e9tgcon e rSrtenctro cIr eS cries 12 aBUco tn powe( )

con rolt eTss e vo lta ehareeth ( )IB osto na d pna a L2aU itative )lys s(a
VE rsrte L2rs m ta xTI conertM nI ersnco rte rsVEAC DC

9N SYSTEMSPHOTO VOL coNvUNIT-II

Grid connected PV system(.L2), Design of PV system-load

ce PVcnt rcu oft PVIU a eESo CeIa a qTy
nna d a dshet m fe U rea Iafl oti n of n solrfo a p)

n of conve t2sizinbainvertercalculation L3 a rra sizin

Introduction(11), Photo Volta

effect,Stand-alone PV sYstem(L2
cell characteristics (I/V and

9WIND ENERGY CONVERSION SYSTEMSUNIT- III

curve and
- Ind uction

o utp

CSn i dnrbtu idnofesnI m t ndcetfi eI n ptydnn cycor tanoP etLdTO ctiU no inedtIn )(
noab sedmen tra ond eof systeT esa sreatra nio e pPo Twe p sra esstntrolco teg
sucn oh ronM a nete tnn SyrmaPedn saratorneGeh nes L2I cmaE nect ca )(

on ofcx ted om S lf eet peratba d Dou sysn utdTI nCo ecten dSGM G -Singto PeraGen ( )
L2eedaTI b ena d aG n Te toradIn ctu on

9STANDARDS AND FRAMUNIT - IV

Case studies of Pv-Maximum Power Point Tracking (MPPT) and Wind Energy system(12)

9HYBRID STORAGE SYSTEMS AND GRID MANAGEMENTUNIT-V

Total : 45 Periods

n eL2 RaSmfo H nb sd ( )m L2 Systedn S estffo H beed s( )NS 2LTA eSto ( )En systemsergy
L2n dna dPV D es ed D eI esi nsmednbHofdna

BLOOM'S
Taxonomtcou esmrseu oCo

abe ebl totsn I Iust edrseu hets coon thofetmcoU n
L2- Understand

co1
r generation of diffe rent renewable energY sources toP

grid impact and qrid codes
Relate the Powe

L3- Apply
Explain the design principles of solar energy management systemsco2

Understand the power conversion system of wind generators

the dilferent Maximum Power Point tracking Techniques

co3

co4 Analyze

L2- Understandrenewable energY management
Build grid connicted and stand alone

oo KSEc BEF NREER n VEUoxfordmste sSIcaE ectridnnBa eS& r)ahKastDraBhads N1

L2- Understand

L2- Understand

co5 m
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WEB REFERENCES:

1
h s oTC an em d a Fttp es I NRErg A e n P bU tca ons 02 51 R Ecy NAlr

AETS P eT ch Br fe Po r nG d rten a t no 0 1 5
2 https://www. n rel,gov/ docs/ fyl5osti/63033. pdf

ONLINE COURSES:

https ://www.coursera. org/lea rn/renewa ble- power-electricity-systems
2 https ://nptel.ac. in/cou rses/1 03 1 03206

VIDEO REFERENCES:

1
https ://www.youtube.com/watch?v= mh
fAk

lmAUexK4&list= PLwdnzlV3ogoXUifhvyB65l UCZ74o5

2 https ://www.youtube. com/watch?v=cGHlVOEava a

co
PO3 PO4 PO5 PO6

co1 2 1 1

co2 1 2 1
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ccPi L lr3l3loDED SYSTEM TECHNOLOGIES,. .M.E. EMBEDiramme a
ich

Course objectives:

1 To discuss the fundamentals building blocks of a digital instrument

2 Introduce wired, WSN for configuring metering network

3 Discuss requirements for grid automation using meters.

4 To discuss networking configuration to develop PAN

To discuss the functions of digital instrument Power quality monitoring

L2ELECTRIC VEHICLES AND VEHICLE MECHANICSUNIT-I

Electric Vehicles (EVXL2), Hybrid Electric Vehicles (HEV) (12), Engine ratings- comparisons of EV

with internal combustion Engine vehicles(L2)- Fundamentals of vehicle mechanic ).

L2UNIT-II ARCHITECTU RE
COM PONENTS

oF EV's AND PowER TRAIN

Architecture of EV's and HEV's (12)- Plug-n Hybrid Electric Vehicles (PHEV) (12)- Power train
components and sizing, Gears. clutches, T!q!gln!ssion and Brakes( L2)

L2POWER ELECTRONICS AND MOTOR DRIVESUNIT- III
Electric drive components (L2): Power electronic switches(L2)- four quadrant operation of Dc
drives(L2) - Induction motor and permanent magnet synchioirous motor-based vector control
oDeration(L2) - Switched reluctance motor (SBM) drives(12) - EV motor sizinq( L2)

l2UNIT . IV BATTERY ENERGY STORAGE SYSTEM

Battery Basics(12)- Different types- Battery Parameters-Battery life & safety impacts (12)-Battery
modeling( L3)-Design of ba e vehicles(12).ttery for larg

L2ALTERNATIVE ENERGY STORAGE SYSTEMSUNIT-V

Introduction to fuel cell(L1) - Types, Operation and
(PEM) fuel cell for E-mobility(12)- hydrogen

characteristics(L2) - proton exchange membrane
storage systems(L2) -Super capacitors for

transportation apP lications( L2 )

Total : 60 Periods

BLOOM'S
Taxonomyurse the students will be able to:

Course Outcomes:
Upon comple! ion of this co

L2 - UnderstandUnderstand the concept of electric vehicle and energy storage systemsco1

L2 - UnderstandDescribe the working and components of Electric Vehicle and Hybrid

Electric Vehicleco2

L2 - Understandco3 Know the principles of power converters and electrical drives

L3 - ApplyIllustrate the operation of storage systems such as battery and super

capacitorsco4

L2 - UnderstandAnalyze the various energy storage systems based on fuel cells and

tye
qBP,lt!

Ko scN BE oFRE REE
Rc c Pre5sdn dE t ontan 5 S ce odn ma eeD 5 n UFe h e5clH flb dcri na d sIE cteabIq

1 10 12dE tI onS coe dnroG uraF ctn sT To &a
36SmS etrePoIT cIE cteaI f yseh UcM T4 reinS aE hM he ard dam IdEA I

2 nI 2c 10 0ke k fM rcea dIt oI ndn a En dI nf EbHcn ectIE ectrneodMdmaEA IIab tS a neSsh naard EdeM h n2 00 4TCP SSn cCRn Dd Se Iaeh oTsma ne taUF dneh Ic eCe IIuF e nlo FXoneT hc ogE eI TIct Cdo re nN4uaChTKndaah nCCC4

h ed en storaco5
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WEB REFERENCES:

1 https://archive.nptel.ac.inlcourses/108/106/108106182/
2 https ://archive. nptel.ac. inlcourses/1OB/106/108 106170/

ONLINE COURSES:

1 https ://onlinecourses. nptel.ac. in/noc22_ee53
2 https://onlinecou rses. nptel.ac. in/noc2 1_ee1 12l

VIDEO REFERENCES:

1
www.youtube. com/watch?v= UgtjRob5q M g&list= pLyqSpezTE6Mgspod -https://
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Course Objectives:

1
To Study about Smart Grid
infrastructure.

different smart meters and advanced meteringtechnologies,

2 To know about the function of smart gdd

3 To familiarize the power quality management issues in Smart Gdd

4 To familiarize the high performance computing for Smart Grid applications

5 To get familiarized with the communication networks for Smart Grid applications

Evolution of Electric Grid(|2), Concept,
functlons, opportunities, challenges a

Definitions and Need for Smart crid(12), Smart grid drivers,
nd benefits(12). Oifference between conventional & Smart

UNIT-I INTRODUCTION TO SMART GRID 9

. 

policiesG dn L2 Com na nSO Mof ci ro TI d na d( ) p d P eres tn ds evel o ne &t I) nte arn t ona( pmt2
n Sm a Grt dn mS rta nG Id itin tia foVC f In dn a 7I c sea S L2
UNIT-II SMART GRID TECHNOLOGIES 9

UNIT- III SMART METERS
INFRASTRUCTURE

AND ADVANCED METERING
9

Unit(PMU) & their application for monitoring & protection
and Time of Use, Real Time Pricing(L2), peak Time

L1), Advanced
initiatives(12),

l'letering infrastructureIntroduction to Smart t4eters( (AMI) drivers and benefits(12),
AMI protocols, standards and AMI needs in the smart grid(L2), Phasor N.leasu rement

(L2). Demand side management and demand
prog ra ms(12 ), Demand pricingrespon se

Pricinq(12)

UNIT - IV POWER QUALITY MANAGEMENT IN SMART GRID 9

Power Quality & EMC in Smart Grid(
Sources(12), Power Quality Cond

L2), Power Quality issues of Grid connected Renewable Energy
itioners for Smart Grid(L2), Web based Power Quality

monitorinq(12), Power Quality Audit (12)..

UNIT-V HIGH PERFORMANCE COMPUTING FOR SMART GRID
APPLICATIONS 9

Architecture and Standards(12) -Local Area Network (LAN), House Area Network (HAN), Wide Area
Network (WAN), Broadband over Power line (BPL), PLC, Zigbee, GSM, IP based Protocols(12), Basics
of Web Service and CLOUD Computinq(L2 ), Cyber Security for Smart Grid(12).

Total : 45 Periods
Course Outcomes:
Upon completion of this course the students will be able to:

BLOOM'S
Taxonomy

co1 Relate with the smart resources, smart meters and other smart devices. L1 - Remember

co2 Explain the function of Smart Grid L2 - Understand

L2 - Understandco3 Experiment the issues of Power Quality in Smart Grid,

L2 - Understandco4 Analyze the performance of smart Grid

L2 lryYeYtRecommend suitable communication networks for smart grid applicationsco5
c

s
Etrgg

lnstitute of Tech nology
pus, Kakapala

KIOT M.E./

KIOT
Salem-637 504

yam.

lME23Er423 SMART GRID Version;1.O
L T ,P cM.E.' EMBEDDED SYSTEM TECHNOLOGIES

3 3 o o 3

Sma rt

Sma rt ofDrivers, Integ ration Smarte n er9y resou rces( L2), substations(12),
Feeder TransmissionAutomation(12), FACTS andsystems: EMS, HVDC(12),

andProtectionmonitoring(12), Distributioncontrol, systems: Volt/VarDf4S(12), control,
andIsolation servlce restoration (12), Outage management(12),

PhaseTransformers( L2), tnShifting ElectricTransformers(L2), HybridPlug
and Gridto
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WEB REFERENCES:

Publisher Website link Type of Content

1
Web
reference https ://www.tutoria lspoint.com/ Reading Materia I

https : //www.w3schools. com/ Reading Material

3 javatpoint https://www.javatpoint,com/ Reading Material

VIDEO REFERENCES:

Video
Details Ex ert

Name of the Type of
Content Video Link

1 N PTEL

Kha ra UT

Prof. Partha
Pratim Das IIT Lecture http ://www.dig imat.in/nptel/courses

/video/ 106105151/ 10610S 151. htmt

2 N PTEL

IIT Khara UT

Prof. Debasis
Samanta https://archive. nptel.ac. inlcourses/

106/10s/10610s 191/

3 NPTEL

IIT Kha ra ur

Prof. Debasis
Samanta https://www.youtu be.com/playlist?l ist=

PLfn3cNtmzdPOe3 R_wO_h54OeNfMkceoho
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LAB RATOACM IH sN E II o RYL CALCTRIE

CPProgramme
& Branch

Course Objectives:

1
To expose the students to the operation of synchronous machines and induction motors
and give them experimental and analysis skills.

LIST OF EXPERIMENTS

1 Regulation of three-phase alternator by EMF and MMF methods.

2
Predetermination of voltage regulation of three-phase salient pole alternator by Blondel's
Method.

Plotting V and inverted V curve of three-phase synchronous motor.

4 Load test on three-phase Slip ring induction motor

No Load and Blocked Rotor test on three-phase squirrel cage induction motor.

Separation of No-load losses of three-phase induction motor.6

7 Speed control of three-phase slip ring induction motor.

I Load test on single-phase induction motor.

Performance Analysis of an Induction Machine under Variable Frequency Drives (VFD).

Total:60 Periods

Course Outcomes:
Upon completion of this course, the students will be able to:

BLOOM'S
Taxonomy

co1 Apply Voltage Regulation Techniques on Alternators L3- Apply

co2 Identify appropriate motor types for specific applications L3- Apply

co3
Implement various Speed Control Techniques on Induction Motor
and Ana lysis Performance

L3- Apply

Mapping of COs with POs and PSOS

COs
PSOs

PO1 p02 PO3 P04 PO5 PO6 P07 PO8 PO9 PO10 PO11 PO12 PSOl PSO2 PSO3

co1 3 3 1 1 1 ., 1

co2 3 3 1 1 1 1

co3 3 3 1 1 3 1

Avq. 3 3 1 1 1 3 1

1-Low,2- Medium,3- H igh

Frculty
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