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CREDITS

1 Lecture hour =1 Credit 2 Lab Hours =1 Credit 1 Tutorial Hour = 1 Credit

TRIMESTER
SL. NO. YEAR TOTAL
1 2 3
1. First Year 12 10 12 34
| = Second Year 10 10 10 30
TOTAL 64
CONTACT HOURS
TRIMESTER
SL. NO. YEAR , TOTAL
1 - 2 3
1. First Year 12 12 16 40
. 2 Second Year 14 20 20 84
TOTAL 94
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SI. No. | Course Code Course

N Electivo Coursell +1Course |

Sk Mo, Courze Code Course

1 EXE41 Image Processing

2 EX642 ASIC Design
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COURSE CREDIT | : | 4
RELEASE =N ]
BATE - | 1062018 REVISION NO. | : | 0.0
TEACHING SCHEME EVALUATION SCHEME
THEORY
PRESENTATION/
LECTURE | TUTORIAL : PRACTICAL TOTAL
A |ETA] 1A DEMONSTRATION
2 v, 20 | 50 (10 Nil Nil 100

PRE-REQUISITE:
Mil

COURSE OBJECTIVES:

1. ASS01.CEQ.1: To learn different numerical methods to solve differential
equations and obiain the solution.

2. A5301.CEO.Z: To understand different sampling techniques, analyze the data
and process it to obiain a quality product,

3. ASS501.CEQ.3: To learn mathematical methodologies, techniques and
mathematical tools to obtain an optimal solution of the problems.

COURSE QUTCOMES:

The students after completion of the course will be able to

1. AS501.C0O.1; ldentify the accurate solution method (minimizing the error) to solve
the differential equation with given conditions and obtains the particular solution
of the problem.




2, AS501.CO.2: Collect, categorize, analyze, processing mathematically the data,
thereby to oblain a quality proven product.

3. AS501.CO.3: Undersiand the physical situation, identify the accurate
mathematical medel and solve the problem mathematically or with the use of
Statistical tools available and finally interpret it in the criginal context.

THEORY:

Unitl | Computational Methods to Ordinary Differential Equations 8 Hours

Euler's Method, Heun's Method, Mid- point Method, Runge-Kutia Method and Mol step
Methods- Explicit Adams-Bash forth tzchnique and Implicit Adams-Moulton technigues,
Adaptive. RK Method, Embedded RK Method, Higher Order OCrdinary differential
equation- Shooting Method.

Unitll | Operations Research 8 Hours

Simplex method: Feasible sciution to system of equations, reduction of feasible io basic
feasible solution, solution of LPP: computational procedure, Penalty (Big M) method.
Transportation problem: North-West comer method, Least-cost method, Vogel's
approximation mathod.

Unit Il | Statistics and Quality Control 8 Hours

Central Tendency of datz. Varance, Standard Deviation, Coefiident of Variance,
Moments, Correlation, Coefficient of Correlation, Regression lines.
Control Charts for Process Location: ¥ Chart, Confrol Charts for Process Variation: S
Chart, R charts.

PRACTICAL:

Tutorial No. 1 Title 2 Hours

Introduction to first order first degree Differential equation and its actual solution.

Tutorial Mo. 2 Title 2 Hours

Euler's Method, Heun's Mathod, Mig- point Method, Runge-Kutta Method,

Tutorial No.3 | Title 2 Hours
Adams-Bash forth technigue and Implicit Adams-Moulton technigues.

Tutorial No. 4 Title 2 Hours
Adaptive RK Method, Embedded RK Method, Shooting Method.

Tutorial No.5 | Title | 2 Hours




Solution of system of equations using simplex method (Feasible soln).

Tutorial Mo. 6 Title 2 Hours

Solution of system of equations using simplex method (Feasible to basic feasible soln).

Tutorial Mo. T Title 2 Hours

Transportation problem: North-West corner method, Least-cost method.

Tutorial No. 8 | Title 2 Hours

Transportation problemn: Voge!'s approximation method.

Tutorial No.9 | Title 2 Hours

Central Tendency of dats. Vzrance, Standard Deviation

Tutorial No. 10 | Title 2 Hours

Moments, Correlation. Co=fiicient of Correlation.

Tutorial No., 11 Title 2 Hours

Regression Lines.

Tutorial No. 12 | Title 2 Hours

X Chart, S Chart. R chan

TEXT BOOK:

1. Numerical Methods for Engineers by Steven C. Chapra & Raymond P. Canale,
sixth edition, ISBN 978-0-07-340106-5, MHID 0-07-340105-4.

2. Operations Research by Kanti Swarup, P.K. Gupta, Man Mchan, ISEN: 81-8054-
226-2,

3. Statistical Msth ds Vol. 2 by Das, ISBN:9780070263512.

REFERENCES:

1. Numerical Methods by V.N. Vedamurthy &N.Ch.S.N. lyenger. First edition, ISBN:
9788125906308 '

2. Operations Research by 5.D. Shama.

3. Statistical Methods Vol 1 by Das, ISEN:9780070263505.

4. Introduction to Probability and Statistics by Milton, ISBN: 9730070635941,

Research Paper :

1. The numerical analysis of ordinary differential equations: Runge-Kutta and
general linear methods, JC Buckner,dl.acm.org, 1987.




2, Operations Research: Applications and Algorithms, WL Winston and JB Goldberg,
2008

3. AHA Statistical Update, AS Go, D Mozaffarian, VL Roger, EJ Benjamin... -
Circulation, 2013 - Am Heart Assoc.
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PRE-REQUISITE:

Mil

COURSE OBJECTIVES-

1.. C8501.CEO.1: To enzble post graduate students for efficiently discharging the
business roles they may be entrusted with and for effectively handling situations
they may encounter in their businessas or professional career by imparting them
with essential knowledge and skills.

2, CS501.CED.2: To inculcate a spirit of entreprensurship by promoting
inguisitiveness for 'echnological innovations, their  conversion into business
ideas and evolving strategy for induction of new products in new markets for
growth of their entrepreneurial projects.

—

COURSE OUTCOMES:

The students after complation of the course will be akle to

1. C8501.CO.1: Describe and explain the internal and external environment which
may affect their business.




2. CS501.CO.2:Critically analyze the organizational struciure, systems,
competencies and weaknesses of their organization and ientify areas for
improvement

3. CS501.C0O.3: Draw a model of and analyze the power structure and potential
change agents which may take an organization to greater heights

4, C5501.CO.4: identify and describe inherent and potential problem areas and
proactively creals and install measures to avert likely disastrous situations.

5. €8501.C0.5 : Provide effective leadership to their group, for achievement of their
assigned tasks ang remain integrated to the organization they belong to.

6. C5501.C0.6: ldentify areas of growth and development of knowledge workers in
thelr organization.

7. C8501.CO.T: Creale a conducive managerial environment in their organizafions
with spirit of cooperation, collaboration and better understanding.

THEOQORY:

UNIT 24 Hours

Concept of Systems; Nature, Process and Principles of a Management.

Role of a Business Firm as a national economic entity with understanding of Macro,
Micro and International economics. An understanding of products and services, circular
model of flow of money, products and servicesin a society.

Functioning and growih of a business unit with understanding of Break-Even Analysis,
Abell's Three Dimensicnal modsl of business growth, various business functions in an
organization and changing focus from product oriented business to customer ornentation
and value co-creation

Schoals of Thought on Manzagement based on changing concepts of economics and
evolution of Business Strategy. Need to understand innovative ways to evolve a new
suitable management system for an organization with special focus on new Strategies
at the bottorn of the pyramid. quality as strategy, disruptive innovation and diffusion of
technology,

Human Relations practices in organizations with preponderance of knowledge workers,
development and training for leadership, motivation and conflict management.

Concept of Invention and Innovation, Entrepreneurship and technology management for
induction of new products in market,

Business startups and growlh in current Indian Environment. Presentation on
Entreprensurial plans.

PRACTICAL/ TUTORIAL:

Tutorial No. 1 Title 4 Hours

A corporate management caze to be selected by students out of several cases given to
them well in time, for their study research analysis and presentation, to be evaluated




faculty.

Tutorial No. 2 | Title 4 Hours

Preparation and submission of an innovative and entrepreneurial Business Plan of
student’s choice, presenting and defending it before the class, to be evaluated by two
peers. Faculty will modulate the evaluations.

Tutorial No. 3 | Title 4 Hours

Wiritten presentation of Business plan (Soft copy)

TEXT BOOK:
1. Harold Koontz, Heinz Weihrichand Mark V-Cannice, "Management —A Global and
Entrepreneurial Perspective” | Tata McGraw Hill Publications, 12" Edition,

2008 1SEN : 9780070650199

2, Vachaspati Mishra | "Management and Entreprensurship in Indian Environment —
A Perspective through Joining the Dot | Himalaya Publishing House, First
Edition, 2016. ISEN ; 278-93.5262-132-3

REFERENCESs:

1. Dr A Sivathanu Piliai "Technology Leadership — A Revolution in the Making" |
Tata McGraW Hill Publishing Company Ltd, New Delhi, Third edition , 2005 ,
ISBN . 9780070583283

2. James A Alexander and Mark W Hordes |, *S-Business: Reinventing the Services
Organisations,” , Select Books Ing Biztantra, 2006 , ISBN - 978-1590750540

3. VWohra ND, "Quantitziive Technigues in Management”, Tata McGraw Hill
Publishing Company Limited. Third Edition 2007 , ISBN - 878-0070146730.

4. Nakkiran S and Karhikeyan M , "Training Techniques for Management
Development” | Deep and Deep Publications Pvt Lid: 2007 . BBN
9788176259725

3. Arvind Pangariya: INDIA,” The Emerging Giant” , Oxford University Press, Indian
Edition, 2™ Edition . 2008 , ISEN : 978-0199751563.

6. Prahalad, CK and Krshnan MS, “The New Age of Innovation - Driving Co-
Created Value Through Global Networks” | Tata McGraw-Hill , 2008, ISBN : 978-
0070248518

7. Joe Tidd, John Bessant and Keith Pavitt, ‘Managing Innovation — Integrating
Technolegical, Marxet and Organisational Change” Wiley India, Third Edition,
2011 , ISBN : 978-8126557134.

8. Sushama Khanna | “Understanding Organisational Behaviour” . Oxford University

4
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Press, Third Edition, 2012 . ISBN : 078-0198454716.
9. Kazmi, Dr Azhar and Dr Adela, “Strategic. Management” , Fourth Edition (Tata
McGraw-Hill Education (India) Private Limited, 2015
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Research Paper :

1. Kshetri, Nir, *The Indian Environment for Entrepreneurship and Small Business
Development” in StudiaNegotia, 56 (LVI), 4, 2011, 35-52

2. Management systems: purpose and benefits http:/iwww.thecgi.org/Knowledge-
Huhﬁ(nwdedge—partahtmpnrate-strategwl".ﬂanagemenbwst&msﬁ
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PRE-REQUISITE:

il

COURSE OBJECTIVES:

1. CS502.CEO. 1" To get familiar with big data, wireless sensor networks and
Internet of Things technology.

2. C5502.CEQ.2: To acquire the knowledge of geometrical transformation and
grasp the animation lechnigues

3. C5502.CEC.3: Study basic principles of nano car and different modem
technologies.

4. CS502CEO4: Apply their knowledge to understand different statistical tools and
analysis software,

COURSE QUTCOMES:

The students after completion of the course will be able to
1. CSE02.C0O.1 Understand the knowledge of advanced software's.
2. CSE02.C0.2: Apply their knowledge in different fields.
3. CS5U2.CO.3: Apply auvance technologies in automobile industry.
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THEORY:

Unit | ol 24 Hours

Big Data:Big Data, Hadoop Distributed File System, Mestwork: Types of Networks,
Internet  Architecturs Wired and Wireless MAC, RFID, Internet of Things,
loTApplications, R Programming.

2D and 3D Geometrical Transformations: Scaling, Translation, Rotation, Reflection,
Viewing Transformations: Parallel and Perspective Projection, Curves and Surfaces:
Cubic Splines, Bezier Curves, B-Splines, Animation Technology — OpenGL. Maya,
Blendar,

Advance technologies: Nano Car Air velocity, Air conditioning system, Different modem
energy slorage devices, Modern evacuated tube technologies, Advanced Sensor
technology, recent photovoitaic technolegy, Controlling of thermal power plants and iis
instrumentation, Agricultural robot, Closed ecological systems, Artificial photosynthesis,
Energy harvesting.

Modern statistical tools like MATLAB, SPSS, etc., Mathematical Medeling, Data
interpretation technologies like ANOVA, Introduction of Analysis software’s like ANSYS,
Star CD, etc., ERP system, SCADA PLC System, Electronic Control Unit (ECLD,
Sources of Energy storage, fuel efficient engine through closed loop control system.
Advances in Electronic Cooling Equipment's. Bio-medical devices, their Applications,
FDA approval procedures, A Certification.

Advances in automotive electronics: Night vision systems, Driver aleriness monitoring,
Event data recorders (automotive black boxes), Accident recorders, Adaptive cruise
control systems, Autonomous emergency breaking systems, Electronic throtile control,
On-Board diagnostics systems, Blind spot  detection, Navigation systems,
Communication systems, Engine control,

PRACTICAL/ TUTORIAL:

Tutorial No. 1 | Title 2 Hours

Case study on Animation Tech nologies

Tutorial No. 2 | Title 2 Hours

Case study on Wireless Sensor Application.

Tutorial No. 3 | Title f 2 Hours

L
\-"\
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Arduino, Raspberry Pi and BeagleBone Black”, McGraw-Hill Educa tion, ISBN-13:
878-0071835206, 2015.

Madhu Jagadeesh, Soumendra Mohanty, Harsha Srivatsa, "Big Data
Imperatives: Enterprise Big Data \Warehouse, Bl Implementations and
Analytics® First Edition, Apress, ISBN-13; 978-1430248729, 2013.

Mihal Kulratna, “Energy storage devices for electronics system”, Academic Press
, second Edition | ISBN: 978-0-12-407947-2, 2015.

Ralph Remsburg,Advanced thermal design for electronics equipment”,
international Themson Publishing Thomson Science, ISBN: 978-1-4613-4633-3.

. Asier Perallos, Unai Hemandez-Jayo, Enrique Onieva, Ignacio Julio Garca

Zuazola, John Wiley and sons, “Intelligent Tra nspart Systems: Technologies and
Applications”, ISBN: 878-1-118-89478-1, 2015,

Galip Ulsoy, Huei Peng, Melih Cakmakci, "Automotive Control Systems”,
Cambridge 2012. ISBN - 578110701011,

Research Paper :

1

Jayavardhana Gubbi, Rajkumar Buyya ‘Internet of Things (loT): A Vision,
architectural elements and future directions”, Elsevier Joumal on Future
Generation Computer Systems, 29, pages 1645-1660. 2013,

Madden, Sam. *From databases to big data”, Article, IEEE. Internet Computing,
IEEE 16.3 (2012): 4-6,
hitp:/fieeexplore jees org/xpliarticleDetails jsp?amumber=5188575.

Daryl Oster, Masayuki Kumada, Yaoping Zhang, *Evacuated tube transport
technologies (ET3) tm: & maximum value global transportation network for
passengers and cargo.” 2013, Joumnal of Modern Transportation, ISSN- 2196-
0577,

All Bahrami, Shahram Mohammad nejad, Saeede Soleimaninezhad
"‘Photovoltaic celis technology: principles and recent developments®, Springer
US, Online ISSN: 1572-817X_ 2012,

Martin Kaiser, “Electronic control unit (ECUJ", Springer US, Online ISBN 978-3-
658-03564-6, pages 254-259, 2015,

Pritpal Singh, Tanjot Sethi , Bunil Kumar Balaban taray, Bibhuti Bhushan Biswal,
‘Advanced vehicle security system”, IEEE, International Conference on
“Innavations in Information, Embadded and Communication Systems (ICHECS)",
pages 1-6, 2015,

Hermann Kopetz, Stephan Poledna, “Autonomous Emergency Braking: A
System-of-Systems perspective”, IEEE. Conference on ‘Cependable Systems
and Networks Workshop (DSN-WY', 43rd Annual IEEE/EL P, pages 1-7, 2013:

|
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Case sludy on loT (Smart City, Healthcare, Agriculture).

Tutorial Mo. 4 | Title 2 Hours

Case sludy on Big Data — Hadoop Configuration.

Tutorial No. 5 | Title 2 Hours

Case study on Data misrpretation technologles.

Tutorial Nu. & | Tille 2 Hours

Case study on Agncultural robot,

Tutorlal No. 7 | Title 2 Hours

Cas= study on Elecironic coofing equipment.

Tutorial No. & | Title 2 Hours
Case study on Adaptive cruise control system.
TEXT BODIK:

—— e

1. & Harmngton, 5. Haminglon, “Computer Graphics®, 2nd Edition, McGraw-Hill
Publications, 1987, ISEN 0 — 07 -100472 - 6,

2. Anthony F. Collings = Christa Crilchley,"Artificial Photosynthesis: From Basic
Biology to Industrial Application.” 2014, ISBN: 978-3-527-31090-6.

3. NasimulAlam Syed, Sanjib Islam, Saroj Kumar Patel, “Advanced Guide to
MAT.A8: Practical Exampies in Science and Engineering” | K International
Publi=1ing House Pvi Lid_. 2015, ISBN: 978-9384585359.

4. Willzem B. Ribbens. Ph.D., Norman P. Mansour, Gerald Luecke, Charles W.
Baltlz. Edward C. Jones and Leslie E. Mansir, “Understanding Automotive
Electronics®, ISBN; 978-0-7506-7599-4,

5. Besch Automotive Eleclrics and Automotive Electrenics: Systems and edited by
Roberl Bosch GmiH, Springer science and digital media, ISBN-13: 978-
653017836, 2013

REFEREMNCE=:

1. J. Foley, V. Dam, S. Feiner, J. Hughes, "Computer Graphics Principles and
Pracice”, 2nd Eciion, Pearson Education, 2003, ISBN 81— 7808 -038 -9,

2. Roven Faludi, “Bulding Wireless Sensor Network™ Second Edition, OReilly
Publication, 2010.1SBN - 978-1784395582.
3. Donald Moms, * The Internet of Things: Do-It-Yourself at Home Projects for
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COURSE CREDIT | : | 2
RELEASE DATE | : | 1/06/2016 REVISION NO. | : | 0.0
TEACHING SCHEME EVALUATION SCHEME :
THEORY
i | PRESENTATION/
LECTURE | TUTCRIAL PRACTICAL TOTAL
A ETA | 1A DEMONSTRATION
2 Nl 40| s0 |10 NI | Nl 100
PRE-RE. JISITE:
Nil I
COURSE OBJECTIVES:
1. EX501 C0.1: To develop undeEianding of the basic framework of research

proces:

2. EXS01.C20.20 To dewelop an understanding of various research designs and
techniques

3. EX501.CZ0.3: To identify varous sources of information for Iterature review and
data Cuo.l=clion.

4. EX501.C50.4: Te develop an understanding of the ethical dimensions of conducting
applied . Jsearch. .

5. EX501.CE0 5 Apprecizle the components of scholardy writing and evaluate fts
quality

COUR3E CUTCOMES:

The stuce 5 alter completion of the course will be able to




i £,

EX501.CO.1: lllustrate the objective & paradigm for the research.

2. EX501.CO.2: Establish & validate the resulls & analysis.

3. EX501.C0.3: Explore the ethical issues concerning the participation & data
collection.

=

THECQRY:

Unit | Research - Introduction & Hours

—

What is research, Research definition, Objective & paradigm for the research,
Terminclogies, Identifying & defining the research problem, Type of research |,
Literature &it's analysis, Development of thecretical and conceptual frame work |
Ethical Issues conceming research participants, Ethical issues in data collection,
Data collection methods.

Unitll | Hypothesis , Data processing & Hours

What is Hypothesis - Definition and functions of hypothesis, Processing operations,
Different types of Hypothesis, Problems in data processing, Coding descriptive data
and quantitative data, Sampling technigues.

Unit lll | Statistics In research 6 Hours

Multivariate analysis, Concept of regression, Establishing validity and reliability of the
result, Principal component analysis, variance & covariance- ANOVA. ANOCOVA.

Unit IV | Writing research proposal 6 Hours

Interpretaticn and its meaning, Readability of Manuscript, techniques, Contents,
Report writing, structure, types of report, Procedure of writing research proposal,
Writing as  thinking, Habit of writing, Skills and thought process in technical writing,
Role of computer in technical writing.

TEXT BOOK:

1. John W. Creswell” Research Design-Qualitative & Quantitative Approaches”,
SAGE publications, New Delhi , Second Edition , ISBN: 0-80359-5254.-6

2. Ranjit Kumar,” Research Methodology- A Step by Step Guide for Beginners”,
Pearson publication, New Delhi , Second edition, ISBN: 878-81-317-0496-T

REFEREMNCESs:

1. C. R. Kothan,” Research Methodology, Methods & Technigues®, New Age
International Publication, Sscond Edition, ISBN: 978-81-224-1522.3
2. Hamdy A. Taha, “Operation Research- An Introduction”, Pearson Publication |
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COURSE NAME |: | /0 o
FY MTECH Processor
COURSE CODE | : | EX511
COURSE CREDIT | : | 4
RELEASE DATE 1/06/2016 REVISION NO. | : | 0.0
TEACHING SCHEME : | EVALUATION SCHEME
|
THEQORY |
PRESENTATION/
LECTURE | PRACTICAL PRACTICAL TOTAL
ITA | ETA 1A DEMONSTRATION
3 2 |40 | s0 |10 5 25 125
PRE-REQUISITE: |
[N ||
COURSE OBJECTIVES: l

1. EX 511.C0.1: To review basic organizational and architectural techniques.

2. EX511.CO.1: To leam the performance metrics of MICTOPrOCessors, memaory,
networks and disks.

3. EX511.C0.3: To exploit ILP using dynamic scheduling, multiple issue and

speculation,

COURSE QUTCOMES:

The students after completion of the course will be able to
1. EX 511.C0O.1: Explain pipelining, instruction set architectures, memory addressing.




Nirlh Edition | IS2N - 975-9332518293

Research Fzpor -

1. Wilson, Shawn, “What is indigenous research methodology?", Canadian Journal
of Na''ve Education: 2001; 25, 2; ProQuest Central, pp. 175




2. EX 511.C0.2: Propose various technigues (o enhance a processors ability to exploit
Instruction-lavel parallelism (ILP), and its challenges.

3. EX 511.C0.3. Describe mullithreading by using ILP and supporting thread-level

parallelism {°
4, EX 511.C0.4: Describe

LHY.
T! 5P processor family, Int=k® Atom™ Processor N2000 .

THEOR Y

Unitl

Classifical o o

Architectural Te:hniquas

16 Hours
' sel of architeciure, basic parallel processing technigues, classification of

parallel ari'iecture, Instructon level parallelism, Dynamic scheduling. Dynamic
scheduling 'sing Tomasulc's approach, Hisrarchical memory organization, Virtual
memory (--fon, RAID. Fractical approach of Interconnecting networks, Intel lA-G4ILP,
Multicore © o teciure
Unit Il Processors family 20 Hours

| Vector pro. ~=ing, Graphics Processing units, Review of modemn processor, LPG 17XX
microcontio. o, Programmatie DSP (P-DSP) processor, T DSP Family, TMS320C8000
series prov o ssors on chip peripherals, Intel Xscale ® Atlom™ Processor N2000,
Interrupts, Cv=rlays & Virtual memory

PRACTIC/ - Perform =t leazL T practical (including case study) using any controller of
LPCATxx s 2s:

Practical I... 1 Title 6 Hours
Interfacin; v L RGB LED

Practical |.2. 2 Titla 2 Hours
Interfacing DC and dispisy on LCD,

Practicz] 1. .. 3 Title 2 Hours
Generaliv: o PYWM signal and verify output using LED and Buzzer

Practicall.o. 4 Titl 2 Hours
Interfacing . Sraphical LGE

Practical 1...5 Title 2 Hours
Interfac: 3

Practical . . & Titlo 2 Hours




Interface EEPROM using 2C protocol.

Practical No. 7 Title 2 Hours

Implement CAN Protocol.

Practical No. 8 Title 2 Hours
Implement ETHERMNET protocol.
Practical No. 9 Capstone mini projects 4 Hours

Case Study: Control the speed of Motor using PWM signal

TEXT BOOK:

1. Hennessey and Patterson, "Computer Architecture: A quantitative Approach"®,
Fifth Edition Morgan Kaufman Series | 1ISBN-13- 878-0123838728.

2. Kai Hwang, Faye A. Brigs., "Computer Architecture and Parallel Processing”, ,
McGraw-Hill, Inc. New York, 1880, First Edition , ISBN: 0070215586

3. David Culler, J.P. Singh with Anoop Gupta, "Parallel Computer Architecture: A
Hardware/Software Approach” Morgan Kaufman ,1993, ISBEN 1-558680-343-3,

REFERENCES:

1. Dezso Sima, Terence Fountain, Peter Kacsuk, “Advanced Computer
Architectures: A Design Space Approach”, Seventh Impression, Pearson
Education, ISBN 978-81-317-0208-5.

2. John P. Shen, Mikko Lipasti "Modern Processor Design: Fundamentals of
Superscalar Processors”, Waveland Princ,2013, ISBN 13: 978-1 478607830,

3. Geoffrey C. Fox, Roy D. Williams, Paul C. Messina. "Paralisl Computing Works!",
First Edition, Morgan Kaufman, 1994, |SBN-13: §78-1558602533.

Research Papers:

1. Ben A. Abderazek, Arquimedes Canedo, Tsutomu Yoshinaga, Masahiro Sowa,
“The QC-2 parallel Queus processor architecture® Journal of parallel and
distributed computing, Elsevier, 2007, doi:10.1016/).jpdc.2007.08.004, available
online at ScienceDirect, J. Parallel Distrib. Comput. 68, Pages 235-245, 2008.

2. Peter Cowling, Marcus Johansson, "Using real time information for effective
dynamic scheduling” Elsevier European Journal of Operational Research, 139,
Pages 230-244, 2002.

3. Vinay G. Vaidya, Priti Ranadive, Sudhakar Sah "Dynamic scheduler for multi-
core systems” |EEE Xplorer through Software Technolegy and Engineering




M lT I ﬂca:ﬂemy_ of % COURSE S‘fLLAEI
Engineering {201'5-2“13}

(An Autonomous Institute)
DEPARTMENT OF ELECTRONICS

|
- | 2018-17
ENGG. W.EF.|[:|2
COURSE NAME | : | Technical Writing
FY MTECH COURSE CODE | : | EX502
COURSE CREDIT | - | 2
RELEASE DATE l : 1/06/2016 REVISION NO. | : | 0.0
TEACHING SCHEME : | EVALUATION SCHEME -
|
THEORY ' PRESENTATION/
LECTURE | PRACTICAL — PRACTICAL TOTAL
Al ETA | 1A DEMONSTRATION
. Nil |40 | s0 |10 Nl Nil 100
PRE-REQUISITE:
Nl
. COURSE OBJECTIVES-

1. EXS02.CEO.1: Provide overview of technical English for research paper writing,

2. EXS02.CEOQ.2: Research methods for classroom based studies of pedagogical
innovations.

3. EX502.CEO.3: Study guidelines for review of technical publications.

COURSE OQUTCOMES:
Students successfully completing the course will be able to,

1. EX502.C0O.1: Apply correct verb tenses: write more effectively in English for
argument essays.

2. EX502.C0O.2: Evaluate plagiarism and explain how to prevent it

3. EX502.C0.3: Analyze several articles to form your own opinion on a topic - make
connections between several aricles.

4. EX502.C0O.4: Summarize a 7-8 page research paper - use source material
correctly with MLA format




(lGSTE), 2010 2%  International Conference on 35 Oct 2010,
DoE C110ICSTE 2010.5608869, Electronic ISBN: 978-1-4244-8666-3.

4. N P louppi, “The Nonuniform Distribution of Instruction-Level and Machine
Pzraiclsm and as Efiect on Performance’, IEEE Transactions on Computers,
Ve 28, Issue 12 Pages 1645-1658,; 1989,




M | T gcﬂ?emv_ of | COURSE SYLLABI
{An Autonomous Institute) { i }
DEPARTMENT OF ELECTRONICS WEE | - :.E.ma_ﬁ
ENGG. _
Real Time
COURSE NAME | : | Operating System
FY MTECH bt s
COURSE CODE | : | EX521
COURSE CREDIT | : | 4
| RELEASE DATE | : 1/06/2016 | REVISION NO. | : | 0.0
TEACHING SCHEME - EVALUATION SCHEME -
THEORY :
LECTURE | PRACTICAL — | PRACTICAL ;Eﬁgﬁgﬂﬁéﬂn TOTAL
| ITA| ETA | 1A
3 2 |40 s0 |10 NIL | 25 125
PRE-REQUISITE:
1. EX511 ; Advanced Embeddad Architecture & Processor

COURSE OBJECTIVES:

1. EX521.CEQ.1: To develop necessary Software skil required for real time OS
development.

2. EX521.CEO.1: To provide practical knowledge and understanding of real time
1A kernel.

COURSE OUTCOMES:

The students after completion of the course will be able to

EX521.C0O.1: Discuss the foundation of OS and RTOS

EX521.C0.2: Create and run multiple tasks.

EX521.C0O.3: Communicate between different tasks.

EX521.CO.4: Synchronize different task to perform in a particular order.

EX521.C0O.5: Manage differant inputioutput and memary resources and better
utilization.

N

<



THEORY

24 Hours

Introducticn '3 Techniczi Communication, Reading Skill, Basics of English Grammar,
Technical " iing, Reports and Proposals, Referencing and Styling.

Anatomy ol = Research Article | Sternberg’s 12 steps of Writing, Research Paper
Writing, T v:l:ug,r- enabled Communication, Interpretation and Use of Charts, Graphs
and Takb! oftware Tools for Technical Writing

TUTORI:

1. Al > Dizcussion of "Role Flay' on a topic / case to be assigned to students
W ime, with groups comprising six students drawn from various disciplines.
Memizrs of the group will be evaluated by two peers, all to be assigned
im| olu in the class. Facully attending will modulate the evaluations.

2. P dion, suomission of an innovalive research ardicle in the field of their
int { specislization

TEXT BC B

1. Ad =d Learners's Dictionary. 8th edition, 2013., Oxford University Press; 9%
Er 2014}, ISEN | 978-0194759455

2. P: Anderson. Technical Communication: A Reader-centered Approach, 8th
ec 15l Indizn reprint. new Delhii Cengage Learning, 2014, ISBN:
gy 514030

REFER™ e

: R L lewings. Advanced Grammar in Use, Cambridge University Press, 2013,
Se Edition | ISBN; 3780521532921,

2, M Swan. Practicsl English Usage. 3™ Edition, Oxford University Press-New
De| 06, First Edition | ISBN. 9730195679892

3.4 =gly, The Oxford Guide to Effective Writing and Speaking, Oxford
Li: ty Press. 2005.Third Edition , ISBN; 9780199652709.

4. [h nesiatbcon comiOnling_Statistices  Education.pdf




THEC!
Unit | ~undamentals of OS5 and RTOS 12 Hours
] course inbiocuces the principles of OS5 and then real-time operating
systems course begins with the fundamental elements OS. Followed by real-time
multitas! mbedded applcation software design and development.
Unit .. undamentals of OS and RTOS 12 Hours
= lemais: Process '?-;-1a'i:=?;gen1Er1!, File Management, Memory Management,
o Ma; nent. inirgducion lo Linux Device Drivers: Character, USB, Block &
Network )
Unit | TOS Structurs 12 Hours
F sor and operating system concepts relevant to multitasking systems are
examinc. T ocus on preemplive task scheduling, inter task communication and
synchro 1. Topics include Uimer senvices, dynamic memeory allocation schemes,
netwerl unicnion sroommming interfaces and device driver supervisors. Student
will get - nce with magor real-time operating systems (RTOSs), micro-C/lOS.
"PRAC Expenment= have to perform on ARM cortex M3 based microcontroller
with R AIUS) Ly conzderng the Application of Three story Building Jift
manags
Practic: : 2 Hours
Devels; ot Task management.
Practic: 2 itle 2 Hours
Impler: ¥ of bme delzy and inlenval.
Practic 3 e 2 Hours
Explori 35 11g feaiures
Pmct-ll- P 0 g 2 HDI.ITE
Impler: - T = Service
Practic. 5 ia 2 Hours
Explor 3 C
Practi: 2 Hours
Explorin 5 2rVICES




Practical Ne. 7 | Title

2 Hours

Demgcnstrate 1SR

Practical No. 8 | Title 2 Hours
Real Time Application Development.
Practical Mo. 9 | Title 4 Hours

Integration of Real Time Application services implemented.

TEXT BOOK:

1. Jean Labrosse,” MicroC/OS-1l The Real Time Kernel”, CMP Books, 2nd Edition :

ISBN-13: 978-1578201037

2. Getting Started For ARM Processor-Based Microcontrollers Building Applications
with RL-ARM, by Keil Tocls by ARM. (Keil's Online support Document ]
3. hitpifiwww . keil comipack/doc/CMSIS/RTOS/hitmbindex himl.

REFEREMCEs:

1. Dr. KV K Prasad, *Embedded Real time Systems: Concept, design and
programming”, Dream tech press. New Edition (2003) ISEN-13: 978-

B177224610.

2. Jonathan Valvano . "Embedded Systems: Real-Time Operating Systems for the Arm
Cortex-M3", Create Space Independent Publishing Platform; Fourth edition { 2012),

ISBN-13: 578-1456468853.




(An

LECTU!

THEC

Mod:

DEP:

RELEA:

TEAC.

:;=. I _; ___‘_ __‘ r'_h._l.' ::‘13': I":._“Ji CDUREE SYLLAEI -

(2016-2018)

. T s Institut=)
.ﬁ:h:F _:__._h TRONICS W.E.E. 2016-17
Digital CMOS
C : :
OURSE NAME Backn
Y MTECH COURSE CODE | : | EX522

| COURSECREDIT | : | 4

E 110812016 | REVISIONNO. | : |00
- CHEME EVALUATION SCHEME :

THEORY 5
e e PRESENTATION/
A L = :—m FRACTICAL DEMONSTRATION TOTAL
2z sl s i WL 25 125
TE:

e

- -I T
unidesstand the fundamental in Digital domain.

2. To show sXill in Digital CMOS darriain.
' adare design ool in [C technology.
muletian of th= course will be able to
Lezaon Dhgetald circuits using CMOS,
Uzmonstraie Circu® design using backend software tool.
=1 Digutai Circtits using VHDL,
ciic ' 20 Hours




ASIC Design Flow , MOSFET Structure & behavior , Issue in Digital Integrated Circuit |
Design , Quality metrics of a Digital Design, Static CMOS inverter, Switching threshold
and noise margin concepts and their evaluation Stick diagram, Design Rule Check
(DRC), CMOS parasitic, Technology scaling, Lambda parameter.
Self-Study :- Static, dynamic and short circuit power dissipations.

Module Il | Sequential & Combinational Logic 20 Hours

Sequential Ckts. Design of FSM, Mocre & Mealy machines, Metastability, Solufions to
Metastability, Synchronization methods, VHDL codes for complex sequential machines,
Hazards, Types of hazards. Method to eliminate hazards, case studies. Domino legic
NORA logic.

Self-Study :- Advanced technology in VLSI design.

PRACTICAL:

Practical No.1 | Title 4 Hours

To design, prepare layout and simulate CMOS Inverter for the given specifications of
load capacitance, propagation delay, power dissipation foundry efc

—

Practical No. 2 il Title 4 Hours

To design CMOS logicfor F=A+B (C + D} + EFG and prepare layout

Practical No.3 | Title ‘ 4 Hours
]

To draw FSM diagram, write VHDL code, synthesis, simulate, place & route for any real
time application like Tea/Coffee vending machine or Traffic light controller etc.

Practical No. 4 | Title ’ 4 Hours

To design and simulate combinational logic to demonstrate hazards. Alse, simulate the
same logic redesigned for removal of hazards.

Practical No. 5 | Capstone mini project | 8 Hours

Case study : Implementation of real time application using VHDL.

TEXT BOOK:

1. J P Rabaey, A P Chandrakasan, B Nikolic, ‘Digital Integrated circults: A design
perspective’, Prentice Hzll electronics and VLS| series, Second Edition |
ISBN:978-01309093951

2. Sung-Mo Kang, Yusuf Leblebici "Cmos Digital Integrated Circuits”, Second
edition, Tata McGraw-Hill Education, . ISBN: 9780070530775.




MIT | 5neehins

(An Autonomous Institute)

COURSE SYLLAEI
(2016-2018)

DEPARTMENT OF ELECTRONICS

W.EF. | : | 2016-17

ENGG.

COURSE NAME | : | Project Work |

EY MTECH COURSE CODE | : | EX523

COURSE CREDIT | : | 2
RELEASE DATE | : | 1/06/2016 REVISION NO. | : | 0.0
TEACHING SCHEME : EVALUATION SCHEME :

| THEORY
PRESENTATION/
LECTURE | PRACTICAL T PRACTICAL DEMONSTRATION TOTAL
Nil 4 ] = NIL 50 50

PRE-REQUISITE:

1. EX501 | Research Methodology
2. C5502 : Technical Writing

COURSE OBJECTIVES:

1. EX521.CEQ.1: To Manage the selection and initiation of individual projects.

2. EX521.CEQ.2: To Conduct project planning activities that accurately forecast

project costs, timelines, and quality.

COURSE QUTCOMES:

The students after completion of the course will be able to

1. EX523.C0.1: ldentify important concspts / real time problems from the

knowledge of current trends /survey.

2. EX523.C0.2: Develop effective communication and presentation skills.
3. EX523.C0.3: Describe the time needed to successfully complete a project,
considering factors such as task dependencies and task kengths.




REFERENCES:

1. P.E. Allen and D. R. Holberg, "CMOS Analog Circuit Design”, Second Edition,
Oradford University Press | Second Edition , ISBN: 8780155116441,

2. Neil H. E. Weste, David Money Harris "CMOS VLS| Design: A Circuits and
Systems Perspective” | Third Edition , ISBN: 9788131762853,




MIT | Academy of COURSE SYLLABI
Engineering {2015-2&13}
(An Autonomous Institute)
DEPARTMENT OF ELECTRONICS WEF. |- |2017-18
ENGG.
= | Embedded
COURSE NAME | = | o0 necian
SY MTECH COURSE CODE | : | EX631
COURSE CREDIT | - |3
RELEASE DATE | : | 4/06/2017 | REVISIONNO. | : |00

|

TEACHING SCHEME :

EVALUATION SCHEME :

THEORY
PRESENTATION/
LECTURE FRACTIEhLlrrA —7 PRACTICAL 'DEMONSTRATION TOTAL
3 - 40 | 50 |10 il | Nil 100

PRE-REQUISITE:

1. EX501 : Research Methodology
2. CS502 ; Technical Wnting

COURSE OBJECTIVES:

protocols

2

microcontroliers

processors

1. EXB31.CEOQ.1- To expose knowledge of Serial and parallel communication

EX631.CED.2: To leam Wireless sensor network communication protocols.
3. EX631.CEQ.3: To develop application using USB and CAN bus for PIC

4. EX631.CEOQ.4: To develop application using Embedded Ethernet for Rabbit

COURSE OUTCOMES:

embedded sysiem.

After completion of the course, students will be able to:
1, EXE31.C0O.1; Use sernal & parallel communication protocol.
2. EX631.C0.2: Use communication systems through wired, wireless technology in




Description 48 Hours

Project work is divided in to four stages namely Project Stage |, Project Stage I,
Project Stage Il and Project Stage IV.

Project Stage is entirely related with selection of topic/problem by the students related
to thrust areas identified by respective depariments. Synopsis submission and Mid
trimester presentation will be conducted by department based on following points,

« Literature sunvey

= Motivation and Problem Statement
» Goals and Objectives

» Problem statement

= System Architecture

= Proposed Algonthm

Final Project Stage | Report submission and Presentation shall be conducted at the
end of the tmimester. End-Tnmester Assessment (ETA) présentation shall be
conducted in front of eminent expen from Academics or Industry.




[ 3 EX831.CO.3 Implement applications using USB and CAN protocols.

THEORY:

Unit | EMEEDDED COMMUNICATION PROTOCOL & Hours

Embedded Networking: Introduction-Serial / Parallel Communication, Introduction to
gerial communication protocols, connectors, Bus Architecture & Interfacing of external
instruments to — RS232 standard — RS485 - Synchronous Seral Protocols - Senal
Peripheral Interface (SPl) — Inter Integrated Circuits (12C). PC Parallel port
programming -ISA/PCI Bus protocols - Firewire

Unit Il WIRELESS EMEEDDED NETWORKING & Hours

Wireless sensor networks — Introduction — Sensor node architecture — Commercially
available sensor nodes -Network Topology —Localization — Time Synchronization -
Energy efficient MAC protocols — SMAC —Energy efficient and mbhst routing — Data
Centric routing Applications of sensor networks- WSN Applications - Home Control -
Building Automation - Industrial Automation.

Unit I USE AND CAN BUS & Hours

USBE bus — Introduction — Spead Identification on the bus — USB States - USB bus
communication: Packets —Data flow types —Enumeration —Descriptors —PIC 18
Micrecontroller USB Interface — C Programs —CAN Bus — Introduction - Frames —Bit
stuffing —Types of errors — Nominal Bit Timing — PIC microcontroller CAN Interface =A
simple application with CAN

Unitlv | CONTROLLER AREA NETWORK 6 Hours

Controller Area Network — Underlying Technology, CAN Overview — Selecting a CAN
Controller — CAN development tools. Implementing CAN open Communication layout
and requirements — Comparizon of implementation methods — Micro CAN open — CAN
open source code — Conformance test — Entire design life cycle

Unit v ETHERNET BASICS & Hours

Elements of a network — Inside Ethemet — Building a Network: Hardwars options —
Cables, Connections and network speed — Design choices: Selecting components —

=



Ethemet Controllers — Using the intemet in local and internet communications — Inside

the Internet protocol

Unit VI EMBEDDED ETHERNET 6 Hours

Exchanging messages using UDP and TCP - Serving web pages with Dynamic Data -
Serving web pages that respond to user Input — Email for Embedded Systems — Using
FTP — Keeping Devices and Network secure

TEXT BOOK:

1. Frank Vahid, Givargis "Embedded Systems Design: A Unified Hardware [
Software Infroduction”, Wiley Publications , Second Edition , ISBN ; 978-
8126508372

2. Jan Axelson, “Parallel Port Complete”., Penram publications , Third Edition |
ISBN : 978-8187972020

3. Dogan lbrahim, “Advanced PIC microcontroller projects in C°, Elsevier 2008 |
Second edition . ISBN : 978-0080959241

4. Jan Axelson, ‘Embedded Ethernet and Internet Complete’, Penram publications |
ISBN : 9768187972112,

REFERENCES:

1. Glaf P.Feiffer, Andrew Ayre and Christian Keyold, *Embedded networking with CAN
and CAN open”, Embedded System Academy 2005 , ISBN - 978-0929352783.

2. Robert Faludi,"Building Wireless Sensor Networks®, O'Reilly, 2011 , Second Edition |
ISBN : 978-9350232857.

3. Ermest O. Doeblin and Dhanesh N Manik, * Measrement Systems — Application and
Design’, 5th Edn, TMH, 2007 , ISBN ;: 878-0071006972.




M IT l Academy of COURSE SYLLABI
Engineering {2015_20131
(An Autonomous Institute) :
DEPARTMENT OF ELECTRONICS WEF. | - | 2017-18
ENGG. ST 1R
| Distributed
COURSE NAME | : Systems
SY MTECH COURSE CODE | : | EX632
COURSECREDIT | : | 3
RELEASE DATE | : 1/06/2017 REVISION NO. i 0.0
TEACHING SCHEME : EVALUATION SCHEME :
THEORY
LECTURE | PRACTICAL PRACTICAL [FRESENTATION | toTAL
ITA| ETA | 1A
4 - 401 50 |10 Mil Mil 100
PRE-REQUISITE:
il
COURSE OBJECTIVES:
1. EXG32.CEQ.1: Familiarize the student with the computer architecture
2, EX632.CEDQ.2: To introduce the student process synchronization and inter

process communication.

3. EX632.CEOC.3: To acguire the required skill to distribute file systems.

COURSE QUTCOMES:

After completion of the course, students will be able to:

1. EX632.C0.1: Demonstrate experience in building large-scale distributed

Applications.

2. EXB32.C0.2: Relate methods in distributed systems to support scalability and

fault folerance.

3. EXB32.C0O.3- Design distributed applications,

}ﬁff"



M IT Academy of COURSE SYLLABI

Engineering {2016_2013}
(An Autonomous Institute)
DEPARTMENT OF ELECTRONICS W.EE. | - | 2017-18
ENGG.

COURSE NAME | : | Optimal Control
SY MTECH COURSE CODE | : | EX833
COURSECREDIT | : | 3

RELEASE DATE | : 1/06/2017 REVISION NO. ; - | 0.0
TEACHING SCHEME : EVALUATION SCHENE :
= THEORY ;
PRESENTATION/
LECTURE | PRACTICAL ' PRACTICAL TOTAL
7| ETA | 1A DEMONSTRATION
3 = 40| 50 |10 Mil | Nil 100

PRE-REQUISITE:

il

COURSE OBJECTIVES:

1. EX633.CEQ.1: To develop necessary foundation of Oplimal control system
2. EXB33.CEOC.2: To provide practical knowledge and understanding of different
control algorithms .

COURSE OUTCOMES:

After completion of the course, students will be able to:

1. EXB33.C0O.1: Discuss the optimization concept
2. EXB33.C0.2: Develop code for different optimal control algorithms
3. EX633.C0.3: Appreciate the applications of MPC.

| THEORY:

Unitl | Fundamentals of Optimal control 08 Hours




THEORY:

Unit | Distributed Systems 9 Hours

Computer architecture: CICS, RISC, Multi-core Computer networking: ISO/OSI Model
Evolution of operating systems Introduction to distributed computing systems, DCS
design goals, Transparencies, Fundamental issues Distributed Coordination

Unitll Distributed Coordination 7 Hours

Temporal ordering of events, Lamporl's logical clocks, Veclor clocks, Ordering of
messages, Physical clocks, Global state detection Process synchronization

Unitlll | Process synchronization 6 Hours

Distnibuted mutual exclusion algorithms, Performance matrix  Inter-process

communication

Unit IV | Inter-process communication T Hours

Message passing communication, Remate procedure call, Transaction communication,

Group communicabion; Broadceast atomic protocols Distributed file systems

UnitV | Distributed file systems T Hours

Deadlocks in distributed systems and Load scheduling and balancing techniques

TEXT BOOK:

1.

G. Coulourts, J. Dollimore ,"Distributed Systems Concepts and Design®, Fourth
Edition, Addison Wesley, ISBN 0321263545

2. M. Singhal, N.G. Shivarathri, "Advanced Operating Systems”, McGraw Hill, ISBN-
9780070472688,

3.. Randy Chow, T. Johnson *Distributed Operating Systems and Algorithms” | Addison
Wesley, ISBN-S78-0201498387

4, A.S. Tanenbaum, “Distributed Operating Systems”. Prentice Hall , ISBN:0-13-
2193084

REFEREMCES:

1. Tanenbaum, A. S. "Distributed Operating Systems”, Third Edition , Prentice Hall
1995, ISBN : 978-131-439-340,

2. Tanenbaum, A 5." Modern Operating Systems”, Second Edition , Prentice Hall
2001, ISBN 0-13-031358-0

3. Bacon, J., "Concument Systems”, Second Edition, Addison Wesley 1958, |SEN 0-
201-177-676.

4. Silberschatz, A, Galvin, P. and Gagne, G.,"Applied Operating Systems Concepts”,

First Edition, , Wiley 2000, ISEN 978-471- 3650841

&




(An Autonomous Institute)

M IT Academy of COURSE SYLLABI
Engineering (2016-2018)

DEPARTMENT OF ELECTRONICS

| . | 2017-18
ENGG. W.E.F. | =
COURSE NAME | : | Image Processing
SY MTECH COURSE CODE | : | EX641
COURSE CREDIT | : | 3
RELEASE DATE | : | 1/06/2017 REVISION NO. | : ]n_n
TEACHING SCHEME : EVALUATION SCHEME :
T |
THEORY -
PRESENTATION/
LECTURE | PRACTICAL PRACTICAL | TOTAL
ITA ETA | 1A DEMONSTRATION
3 Nil | 40 :; 50 | 10 Nil . Nil 100

PRE-REQUISITE:

Mil

COURSE OBJECTIVES:

filtering.

. EX641.CEOQ.3: To study color image processing.

(a2 0 T 5

. EX8d1.CEC.G: To leam the use of VLS architectures for

1. EXB641.CEQ.1: To learn basics of digital image processing, image transfom and
. EX841.CEQ.2; To understand the concepts and technigues of image segmentation.

. EX641.CEOQ.4: To use wavelsts and Multi-resolution processing on images.
EX641.CED.5: To study various image compression methods.

image processing.

COURSE OUTCOMES:

The students sfter completion of the course will be able to

applications.

| 1. EXB841.C0O.1: lllustrate basic image processing technigues.
2. EXB41.C0.2; Pertain color image processing, image compression and wavelet

transform in various applications of image processing.
3. EXB641.C0.3: Apply image processing technigques for real life interdisciplinary




Control systems, convex sets, convex functions, linear algebra, matrix computations,
MATLAB Optimization, Convex optimization, LQR.

Unitll | Constraint optimization 02 Hours

Constrained optimization, KKT conditions, linear programming using Simplex method.
quadratic programming using interior point metheds and active set methods. Sequential
quadratic programming.

Unitlll | Optimal control algorithms 09 Hours

Calculus of Variations, Pontryagin's maximum principle, concept of Lagrange
multipliers. Least square, unconstrained oplimization, Quasi Newton method. steepest
descent method, conjugates gradient method, Exterior point method | Active sat
method, Interior point method

Unit IV | Introduction to MPC 09 Hours

Introduction to Model predictive control, formulations of MPC, MPC and QP methods,
explicit MPC, observer design, off-set free MPC. Case studies and applications of
optimal control and MPC. MATLAB

TEXT BOOK:

1. Kirk, Donald. Optimal Control Theory: An Introduction. New York, NY: Dover,
2004. Second Edition . ISBN: 9780486434841.

REFERENCES:

ISBN: 8781888529007

2, Bryson, Arthur. Dynamic Optimization. Upper Saddle River, NJ: Pearson
Education, 1898. ISBN: 97802013581872.

3. Scales, L. E. Introduction to Non-Linear Optimization. New York, NY: Springer,
1985, ISBN: 9780387912523,

1. Bertsekas, Dimitri. Nonlinear Programming. Nashua, NH: Athena Scientific. 1999.—I




THEORY:

Unitl | Fundamentals of Image Processing ’ 8 Hours

Steps in Digital Image Processing, Components of Image Processing System, Visual
perception of eye, Representation of digital images, Basic relationship between pixel,
mathematical tools usad in digital image processing, Intensity Transformation and
spatial filtering, Filtering in Frequency domain,

Unitll | Image segmentation [ 6 Hours

Fundamentals, Point, Line and edge Detection, Thresholding.
Self study: Region-based segmentation

Unitlll | Color Image Processing |’ 6 Hours

Color Fundamentals, Color Models, Pseudocolor Image Processing, Basics of Full
Colaor Image processing, Smoothing and Sharpening.

Case Study: ldentification and mapping of an object based on color and patterns.
Self Study: Image segmentation based on color.

Unit IV | Wavelet and Multi-resolution Processing 6 Hours

Basics, Multiresolution Expansion, Wave transform in one domain and two domain.

UnitV | Image Compression 6 Hours

Fundamentals, some basic Compression methods-Hufiman coding, Arithmetic
Coding, LZW coding. Digital Image watermarking.

Self Study: Predictive coding and Wavelet coding,

Unit VI | VLSI architectures for Image Processing l' 4 Hours

Image Processing Algorithm for FPGA Xilinx Sparan-3E (XC3S500E), VLSI

architecture for Image Segmentation, Edge Detection Algorithm and Image
compression.

Case study: Co-simulation model of different traffic signs carmed out using Image
processing and Xilinx System Generator tool.

TEXT BOOK:

1. Gonzalez and Woods, “Digital Image Processing®, Pearson Education, Third
Edition, LPE, ISBN: 978-81-317-1934.-3.

2. Anil K. Jain, *Fundamentals of Digital Image Processing”, Pearson Education
India, First Edition, ISBN: 978-93-325-5191-6,
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2016.

2. Mohammad |. AlAl Khaldeon M. Mhaidat, and Inad A. Aljarrah, “Implementing
Image Processing Algorithms in FPGA Hardware™ IEEE Jordan Conference on
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[ The students after completion of the course will be able to
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7 EXB42.C0O.2: Demonsirate capabilities and limitations of CMOS logic and adjust
designs to best use CMOS ASIC technologies.

3. EX542.C0.3; Model Application Specific Digital Circuits using VHDLVerilog.

THEORY:

UMNIT | | ASIC design Flow and testing strategies 18 Hours




Types of ASICs, VLS| Design flow, Programmable ASICs - Antifuse, SRAM, EPROM,
EEPROM based ASICs. Programmable ASIC logic cells and VO cells. Programmable
interconnects. Latest Version - FPGAs and CPLDs and Soft-core processors. Trade off
issues at System Level Opfimization with regard to speed, area and power,
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Pin Assignment Problem formulation, Classification of pin assignment algerthms,
General and channel Pin assignments, placement algorithms, iterative placement
improvement, Time driven placement methods. Global Routing — Problem formulation,
Classification of global routing algorithms, Maze routing aigorithms, Detalled Routing—
Problem formulation, Classification of routing algorithms, Single layer routing algorithms
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1. Michael Smith, *Application Specific Integrated Circuits”, . Pearson Education
Asia, 1st Edition , ISBN- 878-0321602758
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techniques, design tools and applications®, IEE Publications, 1st Ed. Edition ,
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