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THIRTY SIXTH MEETING OF THE ACADEMIC COUNCIL TO BE

HELD ON 19" Feb’ 2014 (Wednesday)
INDEX OF AGENDA ITEMS

S.No.

Particulars

Page No.

36.01

To confirm the minutes of Thirty fifth meeting of thq
Academic Council held on 19" Sept’ 2013

05

36.02

Action taken report on the proceedings of Thirty fifth
meeting of the Academic Council held on 19" Sept' 2013

06

36.03

To consider new ordinance regarding conduct and
evaluation of examinations for the programme leading to

Bachelor Of Ayurvedic Medicine & Surgery (B AM.S))
degree

06

36.04

To appraise about the action taken in respect of academic
council's decision vide agenda item 35.13 in its 35th
meeting held on 19th Sept 2013 regarding conduct of

MCA Dual degree programme w.e.f., academic session
2014-2015

06-07

36.05

To ratify scheme and syllabi of Post Graduate diploma in
Radiological Physics (PGDRP) for the batch admitted in
2012-2013 and 2013-2014 recommended by the Sub-
Committee of Academic Council of University School of
Basic and Applied Sciences.

Q7

36.06

To ratify the detailed scheme énd syllabi of B.Ed. (Special
Education — Hearing impairment) programme implemented
in Academic Session 2013-14 as approved.

07

36.07

To ratify the eligibility criteria for Admission to M.A
Criminology as approved by the Vice Chancellor.

07

36.08

To apprise about the status in respect of conduct of Post
Graduate diploma in Educational Leadership and
Management programme implemented in the weekend
mode w.e.f., Academic Session 2013-14.

08

36.09

To ratify the Admission brochure (s) of the University for
Academic session 2014-2015 released on 05™ Feb’ 2014

after approval of the Vice Chancellor to meet the stipulated
deadlines.

08-09

Approval given by Former Vice Chancellor of the University
regarding appointment of Prof. Suman Gupta as Director,
Centre of Governance in the University.

09-10

Presentation by Prof. A K. Narula regarding process of the
Centre for Pharmaceutical Technology.

10
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Particulars

| To consider |
Automation)

introduction of M.Tech (Robotics and
programme besides provision to offer

Doctorate Degree (Ph.D) in all post graduates programmes

to be conducted at the University School of Information and
Communication Technology w.ef., academic session

2014-2015.
36.13 alongwith modifications in various M.Tech Programmes 10
E conducted by the University School of Information and
Communication Technology.
To consider and approve creation of Indraprastha Centre
for Arts and Culture as recommended by National :
36.14 | Assessment & Accreditation Council, UGC to transform 1

students of this University into sensitive and responsible
human beings.
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before such appointment. Finally it was resolved that the Vice
Chancellor may constitute a committee which may look into the matter

and submit a feasibility report in the next Academic Council meeting.

Agenda Item No. 36.11: Presentation by Prof. A .K. Narula
regarding progress of the Centre for
Pharmaceutical Technology.

Prof. A .K. Narula did not appear for the presentation.

Agenda ltem No. 36. 12: To consider introduction of M. Tech
(Robotics and Automation) programme
besides provision to offer Doctorate Degree
(Ph.D) in all post graduates programmes to
be conducted at the University School of
Information &Communication Technology
w.e.f., academic session 2014-15

The Academic Council approved for introduction of M.Tech
(Robotics and Automation) programme, to be implemented after
completing the exercise of syllabus formulation and related modalities
w.e.f, academic session 2015-2016 besides provision to offer Doctorate
Degree (Ph.D) in all post graduate programmes conducted at the
University School of Information and Communication Technology w.e.f.,
academic session 2014-2015. The academic council further suggested

that the same provision may also be applied to other schools of the
University.

Agenda ltem No. 36.13: To consider and approve the scheme and
syllabus alongwith modifications in various
M.Tech Program'mes conducted by the
University School of Information and
Communication Technology.

The Academic Council approved the scheme and syllabi alongwith
modifications in various M.Tech Programmes conducted by the

University School of Information and Communication Technology as
proposed.

]
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UNIVERSITY SCHOOL OF INFORMATION, COMMUNICATION AND TECHNOLOGY
GURU GOBIND SINGH INDRAPRASTHA UNIVERSITY, DELHI

Master of Technology

Robotics and Automation

With effect from 2015

M.Tech. (RA)

Entrepreneurship | _ | Skill Development

Approved in the 36th meeting of the Academic Council vide agenda item 36.12 w.e.f. 2015



Master of Technology

(Robotics and Automation)
First Semester
Code No. | Paper | L | T/P [ Credits

Theory papers
MERA-601 Computational Mathematics 4 4
MERA-603 Robotics Engineering 4 4
MERA-605 Introduction to Manufacturing Systems 4 4

(For CSE/IT/ECE/ICE background students)

or or

Introduction to Electrical and Electronics Systems
MERA-607 g; oﬂ;’e]'lzdtf)E/Mechanlcal/Productlon/Indusmal Engg background

Electives (Choose any two) 4 4
MERA-609 Control System 4 4
MERA-611 Robotics Based Industrial Automation 4 4
MERA-613 Computer Aided Modeling and Design 4 4
MERA-615 Introduction to Wireless Networks 4 4
MERA-617 Digital System Design 4 4
MERA-619 Mechatronics Systems and Applications 4 4
MERA-621 Signal Processing 4 4
Practical
MERA-651 Lab -I (Computational Lab) - 1
MERA-653 Lab-II (Robotics Engineering Lab) - 1
MERA-655 Lab-III (Lab based on Elective) - 1
MERA-657* Term Paper-1 2

Total 20 25

* Non-University Examination System




Master of Technology

(Robotics and Automation)
Second Semester
Code No. | Paper | L | T/P | Credit
Theory Papers
MERA-602 | Mobile Robots 4 4
MERA-604 | Embedded Systems Design 4 4
MERA-606 | Artificial Intelligence 4 4
Elective-I & II (Choose any two) 4 4
MERA-608 | Image Processing 4 4
MERA-610 | CAD/CAM 4 4
MERA-612 | Instrumentation and Sensors 4 4
MERA-614 | Pneumatic and Hydraulic Control 4 4
MERA-616 | Programming and Data Structure 4 4
MERA-618 Optimization Techniques 4 4
MERA-620 | Advanced Manufacturing Systems 4 4
Practical
MERA-652 | Lab-IV (Embedded Systems Lab) - 1
MERA-654 | Lab-V (Artificial Intelligence Lab) - 1
MERA-656 | Lab-VI (Elective Lab) - 1
MERA-658* | Term Paper-II - 2
Total 20 25

* Non-University Examination System




Master of Technology

(Robotics and Automation)
Third Semester
Code No. Paper L | T/P | Credit
MERA-701 Computer Integrated 4 - 4
Manufacturing
MERA-703 Computer Vision 4 - 4
Elective-II1& IV (Choose anythree)
MERA-705 Robot Programming 4 - 4
MERA-707 Digital control 4 - 4
MERA-709 Advanced Control System 4 - 4
MERA-711 Global Optimization techniques 4 - 4
MERA-713 Soft Computing 4 - 4
MERA-715 Rapid Prototyping 4 - 4
MERA-717 MEMS and Microsystems 4 - 4
MERA-719 Simulation and Modeling 4 - 4
MERA-721 Machine learning 4 - 4
LABS
| Lab- VIII (Elective lab) - 2] 1
 Term Paper-Il - | -] 2
“Minor Project i 4
Total 20 8 28

* Non-University Examination System




Master of Technology
(Robotics and Automation)

Forth Semester

S.N. Subject Code Subject Name L/P | Credit
1. - 24
2. ' Seminar and Progress Report - | 4
3.  Term Paper-IV. - 2
Total 30

* Non-University Examination System

NOTE:

—

The total number of credits of the Programme M. Tech. = 108.

2. Each student shall be required to appear for examination in all courses, But for the award of the
degree a student shall be required to earn the minimum of 100 credits out of 108. However only
Elective Courses and Term papers may be dropped towards counting for total credits of 100 to
award M. Tech. Degree.



Subject Code and Name

Course outcome

MERA-601
Computational Mathematics

1.

Ability to  acquire good theoretical
understanding of interpolation, ODEs and
PDEzs.

The ability to conduct an independent
evaluation of a mathematical model's aptness
the context of a specific problem.

The ablility to develop many new
computational  algorithms  specific ~ with
robotics applications.

The ability to apply theory to the
development of methods and techniques for
real problem solving in robotics.

MERA-603
Robotics Engineering

The ability to understand the basic
functioning of robotic manipulator after
studying various parts of robot. Students will
have a fair idea about history, classification
and specifications of robots along with other
terminologies of accuracy, precision etc.

The ability to understand the role and
working of various actuation systems used in
robots. They will have a knowledge of various
sensors used in robots.

The ability to understand the kinematic and
dynamics of robots. They will be able to solve
analyze the motion of moving manipulator
arm.

The ability to understand the robotic control
systems and robotics program.

MERA-605
Introduction to
Manufacturing systems

The students will have overview of
manufacturing processes. They will also have
understanding of various welding methods.
The students will learn about various metal
removal processes.

The students will understand various types of
milling ~ operations  along  with  the
understanding of noon-conventional
machining processes.

The students will have introduction of
process planning, metrology and numeric
control of machines.

MERA-607
Introduction to Electrical
and Electronics Systems

The ability to solve electrical circuits using
various methods of circuit analysis

The ability to explain the working principle
and characteristics of various DC Machines
Get familiar with the structure and operation
of basic electronic devices such as p-n
junction Diodes, BJT, MOSFET's
Understanding of the basic concepts of digital
electronics and able to identify, analyze and
design combinational circuits.

MERA-609

Understanding of the basic concepts of




Control System

control systems.

Understanding the multiloop & nonlinear
system’s design, control and application.
Understanding of the multivariable control
system.

Understanding of the intelligent controller

MERA-611
Robotics Based Industrial
Automation

The students will understand the concept of
automation. They will also understand the
concept of fixed automation in industries.

The students will have the understanding of
assembly systems and line balancing. Also,
they will learn about design of automated
assembly.

The students will know about material
handling systems of industries. They will also
learn the various issues of automated storage
systems

The students will learn about automated
inspection and testing in order to maintain the
quality of product. Also, they will learn the
simulation of automated manufacturing
systems.

MERA-613
Computer aided Modelling
and Design

The students will have knowledge of
geometric modelling, 2D and 3D geometric
transformations and graphical standards. They
will also learn about various types of curves
and their representation.

The students will learn wvarious types of
surface representations and analysis.

The students will learn Graph Based Model,
Boolean Models and Cell Decomposition etc.
The students will learn various modelling
techniques. They will also learn about analysis
packages like solid works, Unigraphics, Ansys
and Hypermesh.

MERA-615Introduction to
wireless networks

The understanding of the basic concepts of
wireless networks

The ability to compare and contrast multiple
division techniques, mobile communication
systems, and existing wireless networks

The ability to analyze mobile radio
propagation, channel coding, and cellular
concepts

To classity WLL, WPAN, and ad hoc
networks

MERA-617
Digital System Design

Ability to understand the importance of HDL
and it's basic to design DSD.

Ability to understand combinational circuit
using HDL.

Ability to understand sequential circuits using
DSD.




Ability to understand design system design
using RTL.

10.

MERA-619
Mechatronics Systems and
Applications

Students will be able to understand the basic
functioning of mechatronics system and use
of sensors, transducers and their importance
with respect to precision and accuracy in
applications of mechatronics systems.
Students will be able to understand the basic
functioning of  Mechanical, Hydraulic,
Pneumatic, and Electrical actuation systems in
mechatronics system design. Students will get
practical hands on exposure to simulation
software and environment.

Students will be able to understand the basic
functioning of controllers, processors and
Programmable logic control (PLC) actuation
systems in mechatronics system design.
Students will get practical hands on exposure
to simulation software and environment.
Students will be able to conceptualize
mechatronics for automation of industrial and
household processes to solve various
problems and simulations.

11.

MERA-621
Signal Processing

The ability to learn time domain
representation and analysis of the signals and
Linear Shift Invariant Systems.

Understanding  of  Frequency  Domain
representation and analysis of the systems (Z-
transform and DFT).

Understanding of computation of DFT using
FFT algorithms

Understanding of structure and design of IIR
and FIR filters

12.

MERA-602
Mobile Robots

The ability to understand about locomotion
systems, kinematic models, motion constraints
and motion control of mobile robots.

Students will have the knowledge of various
sensors used in mobile robots.

Understanding the localization, path planning
and control of mobile robots. They will have
understanding  of  obstacle  avoidance
algorithms.

The students will have basic knowledge of
computer vision, Image processing and
camera systems used in mobile robots.

13.

MERA-604
Embedded System Design

Understanding the architecture of real time
embedded system

Understanding the robotics and various
programming aspects of 8051

Analyze the time delays, instruction
executions and interfacing concepts.
Understanding Interrupts, power management




of 8051 and concept of a learning robot.

14.

MERA-606
Artificial Intelligence

Understanding of Al its intelligent agents and
its categorization of Al problem solving.
Understanding of various search techniques
Understanding of knowledge and reasoning
Understanding of learning algorithm for the
development of Robotics application

15.

MERA-608
Image Processing

Ability of students to understand concept of
fundamental steps in digital image processing,
image sampling, quantization and some basic
relationships  like  neighborhood — and
connectivity.

Ability of students to understand the concept
of image enhancement techniques in spatial
and frequency domains.

Ability of students to understand various
concepts of image  restoration  and
compression techniques.

Ability of students to understand the concept
of image segmentation, representation and
different types of descriptors.

16.

MERA-610
CAD/CAM

Students will be able to understand the basic
functioning of CAD/CAM system and its use
manufacturing systems.

Students will be able to understand the basic
of CAD modeling, optimization and system
design. Students will get practical hands on
exposure to CAD software and environment.
Students will be able to understand the basics
of CAD system and its interfacing with CAM
system to achieve controls on various
processes of CAM.

Students will be able to conceptualize CAD,
CAM and its integration for industrial
automation. Also, will be able to implement to
other allied areas to list a few but not limited
to like mechatronics, Reverse engineering,
Rapid  prototyping and concurrent
engineering.

17.

MERA-612
Instrumentations and sensors

The students will learn about classification
of instruments, performance parameters,
calibration and dynamic characteristics of
instruments.

The students will have understanding of
error analysis. Also, they will learn about
electric measurement devices.

The ability to understand working principles
and classification of transducers. Also,
ability to handle display and recording
devices like CRO, GIS, R-L-C meters etc.
Understanding of classification,
characteristics and calibration of different




types of sensors.

18.

MERA-614
Hydraulic and Pneumatic
control

This course is basic requirement of
Mechatronics. Students will get brief overview
of wvarious components of Hydraulic and
Pneumatic control by understanding fluid
mechanics and its effects in practical
applications.

Students will be able to understand working
principle and  functioning of various
components of hydraulic system.

Students will be able to understand working
principle and functioning of  various
components of Pneumatic system.

Students will be able to understand the
working  principle of various elements of
Hydraulic and Pneumatic control and apply
them in engineering environments.

19.

MERA-616
Programming and Data
Structure

=

Ability to do programming in C.

Ability to understand concepts of Data
Structures.

Ability to implement Linked Lists, Trees and
Graphs using self referential structures
concept in C.

Ability to use appropriate data structure
according to application.

20.

MERA-618
Optimization Techniques

The students will learn concept of
optimization,  optimality =~ Criteria  for
constrained and unconstrained Optimization
and engineering application of optimization.
Understanding of simplex method, Sensitivity
Analysis, Gomory’s cutting plane method, and
Branch & Bound Techniques of optimization.
Knowledge of Lagrangian method & Kuhn
tucker method, Interpolation method, Direct
search method — Random search, Pattern
search and Rosen Brock’s hill climbing
method.

Understanding of Gradient descent, Newton’s
method, Marquardt’s method, Quasi Newton
method, CCD and RSM.

21.

MERA-620
Advanced Manufacturing
Systems

Students will get brief overview of various
types of conventional manufacturing systems
with their application and limitations so that
wise decision could be applied for processing
new materials or difficult to machine
materials.

Students will be able to understand where to
apply FMS, GT and cellular manufacturing
systems according to the requirement to
optimize use of Man-Machine-Material.
Students will be able to understand the need




to automation in manufacturing environment
and apply it in future projects to achieve
optimized results with minimum waste.
Students will be able to understand the
environmental conditions and hence choose
appropriate manufacturing process to reduce
the environmental contamination and the
problem of waste disposal.

22.

MERA-701
Computer Integrated
Manufacturing

Ability to understand the concept of
computer integrated manufacturing including
NC. CNC and DNC. Also, understanding of
CIM hardware and software.

The students will understand the concept of
CAD/CAM and their integration with CIM.
Also, they will have fair idea of group
technology.

Detailed knowledge about FMS and its
implementation in CIM.

Ability to learn computer aided process
planning. Also, knowledge about computer
aided quality control in CIM.

23.

MERA-703
Computer Vision

To wunderstand the knowledge of image
formation, digitization, image representation,
description and different morphological
techniques for boundary and surface analysis.
To understand the concept of binary image
analysis and segmentation, area extraction and
recognition of shapes.

To understand different perspectives of
geometry for an image, object model and
matching,.

To obtain the knowledge about pattern
recognition and their application.

24.

MERA-705
Robotic programing

Ability to learn the basics of robotic
programming along with various motion
commands.

Ability to program for robots using VAL.
Ability to write program using RAPID
language. Also, to have knowledge of various
elements and functions of AML..

Knowledge of issues of a virtual mobile robot
using robotic languages in practical sense.

25.

MERA-707
DIGITAL CONTROL

Analyze the system response and stability in
both time-domain and frequency domain
Learn the features of different types of
compensators and to design compensators
using time-domain and frequency domain
specifications

Analyze the system response and stability of
systems represented in state space form and to
design compensators for systems modeled in
state space form




Model and to analyze the response of
discretized systems

26.

MERA-709
Advance control system

Understand the concept of linear and
nonlinear control system. Understanding
about solution of state equations and state
transition matrix. To find minimal realization
of SISO, SIMO, MISO transfer function.
Understand the concept of feedback control,
controllability, eigen vector methods, iterative
method. To learn about controller design with
output feedback.

To understand the concept of observability.
To understand full order observer design
using ackermann’s formula and reduced order
observer design.
To lean about duality between controllability
and observability.

To understand the concept of stability in a
system. Understand the stability of linear time
invariant continuous and discrete time
systems. To learn about model decomposition
and decoupling by state feedback.

27.

MERA-711
Global Optimization
Techniques

The students will learn about basic concept of
optimization algorithms and their
classification. They will also learn about nature
inspired algorithms

The students will understand genetic
algorithms and genetic programming.

Ability to solve problems using modern
optimization techniques like ant colony
optimization, particle swarm optimization, hill
climbing etc.

Ability to solve optimization problems using
hybrid algorithms.

28.

MERA-713
Soft Computing

Ability of students to understand concept of
artificial neurons, their architecture, single and
multi layer learning.

Ability of students to understand fuzzy sets
and their mathematical operations.

Ability of students to understand various
concepts of fuzzy logic and genetic algorithm.

Ability of students to understand the
hybridization of different components of soft
computing.

29.

MERA-715
Rapid Prototyping

Students will be able to understand the basic
functioning of CAD/CAM system and its use
RP systems. Also, will be able to use RP
system for grey area of research in future.

Students will be able to understand the basic
of RP system classification which will facilitate
in selection of appropriate RP technology
based on this classification, to optimize the




use of RP system design.

Students will be able to select appropriate RP
technology based on this classification.
Students will get practical hands on exposure
to CAD software and environment.

Students will be able to conceptualize RP
technology and its integration for industrial
production. Also, will be able to implement
RP to other grey area of research in
engineering.

30.

MERA-717
MEMS & Microsystems

Understand basics of MEMS &
MICROSYSTEM and its evolution,
applications and materials

Understand miniaturisation and effect of
temperature and fluid mechanics at macro
level

Explain micromachining process and its
various effects

Acquaint with various types of micro sensors

31.

MERA-719
Simulation and Modelling

Ability to generate pseudo-random numbers
and to develop simulation models for
queueing systems.

Ability to simulate distributed lag and cob-
web models.

Understanding of features of simulation
software.

Ability to design experiments and analyse the
results.

32.

MERA-721
Machine Learning

N —

&

Understand of the concept of learning.
Understanding the algorithm of DTL and
Bayesian.

Understand of knowledge and reasoning.
Understanding of the inductive learning and
its application.




MERA- 601 | Computational Mathematics L TP |C

4 [0 |4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

UNIT-I

[T1,RI1]

Text Books:

[T1] S. Haykin and B. V. Veen, “Signal and Systems”, John Wiley and Sons, 1999.
[T2] D. Kincaid and W. Cheney, “Numerical Analysis: Mathematics of Scientific Computing”,
Thomson/Brooks-Cole., 1991.
Reference Books:

[R1] B.P. Lathi, “Signal Processing and Linear System”, Berkeley Cambridge Press, 1998.

[R2] H. M. Antia, “Numerical Methods for Scientists & Engineers”, Hindustan Book Agency,2002.

[R3] W. H. Press, S. A. Teukolsky, W. T. Vetterling, and B. P. Flannery, “Numerical Recipes in C”, CUP,
2002.




MERA-603 | Robotics Engineering L T/P | C
4 o0 |4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

UNIT I-Introduction Employability Entrepreneurship
History of robots, Classification of robots, Present status and future trends. Basic components of robotic system.
Basic terminology- Accuracy, Repeatability, Resolution, Degree of freedom. Mechanisms and transmission, End
effectors, Grippers-different methods of gripping, Mechanical grippers-Slider crank mechanism, Screw type,
Rotary actuators, Cam type gripper, Magnetic grippers, Vacuum grippers, Air operated grippers; Specifications of
robot. [T1, T2, R1,R2, R7]

UNIT II- Drive systems and Sensors

[T1, T2, R1, R2, R6, R7]

UNIT II- Kinematics and Dynamics of Robots

[T1, T2, R1, R2, R5]

UNIT IV-Robot Control, Programming and Applications

[T1, T2, R6, R7]

Text Books:
[T1] Mikell P Groover, Nicholas G Odrey, Mitchel Weiss, Roger N Nagel, Ashish Dutta, “Industrial
Robotics, Technology programming and Applications", McGraw Hill, 2012.
[T2] Craig. J. J. “Introduction to Robotics- mechanics and control”, Addison- Wesley, 1999.

Reference Books:

[R1] S.R. Deb, “Robotics Technology and flexible automation”, Tata McGraw-Hill Education., 2009.

[R2] Richard D. Klafter, Thomas .A, ChriElewski, Michael Negin, "Robotics Engineering an Integrated
Approach", PHI Learning., 2009.

[R3] Francis N. Nagy, Andras Siegler, "Engineering foundation of Robotics", Prentice Hall Inc., 1987.

[R4] P.A. Janaki Raman, "Robotics and Image Processing an Introduction", Tata McGraw Hill Publishing
company Ltd., 1995.

[R5] Carl D. Crane and Joseph Duffy, "Kinematic Analysis of Robot manipulators", Cambridge
University press, 2008.

[R6] Fu. K. S., Gonzalez. R. C. & Lee C.S.G., “Robotics control, sensing, vision and intelligence”,
McGraw Hill Book co, 1987

[R7] Ray Asfahl. C., “Robots and Manufacturing Automation”, John Wiley & Sons Inc.,1985




MERA-605 Introduction to Manufacturing Systems L T/P C
(for CSE/IT/ECE/ICE/EE background students)

4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

UNIT-I

UNIT-II

[T1, T2, R, R2]

UNIT-III

UNIT-IV:

[T2,T3,R1, R2]

Text Books:

[T1] P.N.Rao, "Manufacturing Technology-Metal Cutting and Machine Tools", TMH.
[T2] M.P.Groover, "Fundamentals of Modern Manufacturing", Wiley India Pvt., Ltd.
[T3] M.P.Groover, "Automation, Production Systems and Computer Integrated Manufacturing", PHI

Reference Books:
[R1] Serope Kalpakjian and Steven R. Schimid, "Manufacturing Processes", Pearson.
[R2] Gerling Heinrich, “All about Machine Tools”, New Age Publication, 2003.




MERA-607 Introduction to Electrical and Electronics L T/P | C
Systems
(for MAE/ME/Production/Industrial Engg background
students)
4 0 4
INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60

1. Question No. 1 should be compulsory and cover the entire syllabus. This question
should have objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the
syllabus. Every unit should have two questions. However, student may be asked to
attempt only 1 question from each unit. Each question should be 10 marks.

UNIT-III

[T3]

Text Books:

[T1] S.N Singh, “Basic Electrical Engineering” PHI India Ed 2012.
[T2] Chakrabarti, Chanda,Nath “Basic Electrical Engineering” TMH India”, Ed 2012.
[T3] R.P.Jain, “Modern Digital Electronics”, TMH, 2nd Ed.
[T4] Morris Mano, Digital Logic and Computer Design”, Pearson.
Reference Books:

[R1] ZyiKohavi, “Switching & Finite Automata Theory”, TMH, 2nd Edition.
[R2] S.Salivahanan, A. Vallavaraj, C. Gnanapriya, “Digital Signal Processing”, Tata McGraw Hill
International/TMH, 2007.




MERA-609 | Control System L |[T/P |C

4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

UNIT-I

UNIT-III

[T1,T2]

UNII-1V
Intelligent Controllers: Step analysis method for finding first, second and multiple time constants and deadtime.

[T1, T2, RS, R6]

Text Books:

[T1] K. Ogata, “Modern control engineering”, Pearson 2002.
[T2] Nagraath Gopal “Control Systems Engineering -Principles and Design” New Age Publishers

Reference Books:

[R1] Donald Eckman, "Automatic Process Control", Wiley Eastern Limited.

[R2] Thomas E Marlin "Process Control- Designing processes and Control Systems for Dynamic
Performance", McGraw-Hill International Editions.

[R3] F.G.Shinskey, "Process control Systems", TMH.

[R4] Krishna Kant, "Computer Based Industrial Control", PHI .

[RS] Chi-Tsong Chen, "Linear System Theory and Design", Oxford University Press.

[R6] B.C. Kuo, “Automatic Control System”, Prentice Hall of India, 7th edition 2001.




MERA-611 Robotics Based Industrial Automation L T/P | C

4 |0 |4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

UNIT 1

Introduction: Definition, automation principles and strategies, scope of automation, socio-economic
consideration, low cost automation, basic elements of advanced functions, Information processing in
manufacturing industry, Production concepts and automation strategies.

Fixed Automation: Automated Flow lines, Methods of Work part Transport, Transfer Mechanism - Continuous
transfer, intermittent transfer, Indexing mechanism, Operator-Paced Free Transfer Machine, Buffer Storage,
Control Functions, Automation for Machining Operations, Design and Fabrication Considerations.

Analysis of Automated Flow Lines: General Terminology and Analysis, Analysis of Transfer Lines without
Storage, Partial Automation, Automated Flow Lines with Storage Buffers. [T1]

UNIT 1I

Assembly Systems and Line Balancing: The Assembly Process, Assembly Systems, Manual Assembly Lines,
The Line Balancing Problem, Methods of Line Balancing, Computerized Line Balancing Methods, Other ways to
improve the Line Balancing, Flexible Manual Assembly Lines.

Automated Assembly Systems: Design for Automated Assembly, Types of Automated Assembly Systems,
Vibratory bowl feeder and Non vibratory bowl feeder, Part Orienting Systems, Feed tracks, Escapements and part
placing mechanism, Analysis of Multi-station Assembly Machines, Analysis of a Single Station Assembly
Machine. [T1,R1]

UNIT I

[T1, T2]

UNIT IV

. [T2, R1, R2]

Text Books:
[T1] Mikell P.Grover, “Automation, Production Systems and Computer Integrated Manufacturing”,
Pearson Education Asia, 2001.
[T2] C.RayAsfahl, “Robots and manufacturing Automation”, John Wiley and Sons New York, 1992.

Reference Books:
[R1] N.Viswanadham and Y.Narahari, “Performance Modeling of Automated Manufacturing Systems”,
Prentice Hall India Pvt. Ltd, 1992.
[R2] Stephen J. Derby, “Design of Automatic Machinery”, Special Indian Edition, Marcel Decker, New
York, Yesdee publishing Pvt. Ltd, Chennai, 2004.




MERA-613 | Computer aided Modelling and Design L T/P | C
4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from

each unit. Each question should be 10 marks

[T1,T2]

[T1,T2]

[T1,T2]

Text Books:

[T1] Ibrahim Zeid, “CAD/CAM, Theory and Practice”, McGraw Hill, 1998.
[T2] Foley, Van Dam, Feiner and Hughes, “Computer Graphics Principles and Practice”, Addison — Wesley,
2000.

Reference Books:
[R1] Martenson, E. Micheal, “Geometric Modelling”, John Wiley & Sons, 1995.
[R2] Hill Jr, F.S., “Computer Graphics using open GL”, Pearson Education, 2003.
[R3] Hearn & Baker, “Computer Graphics”, PHI.
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4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

[T1, T2]

UNIT - IT

[T1, T2]

UNIT - ITI

[T1, T2]

[T1, T2]

Text Books:
[T1] RajPandya, “Mobile & Personnel communication Systems and Services”, Prentice Hall India, 2001.
[T2] Theodore S. Rappaport, “Wireless Communication- Principles and practices,” 2nd Ed., Pearson
Education Pvt. Ltd, 5th Edition, 2008.

Reference Books:
[R1] T.L.Singhal “Wireless Communication”, Tata McGraw Hill Publication.
[R2] Jochen Schiller, “Mobile communications,” Pearson Education Pvt. Ltd., 2002.
[R3] Yi-Bing Lin &ImrichChlamatac, “Wireless and Mobile Networks Architecture,” John Wiley & Sons,
2001.
[R4] Lee, W.C.Y., “Mobile Cellular Telecommunication”, 2nd Edition, McGraw Hill,1998.
[R5] Smith & Collins, “3G Wireless Networks,” TMH, 2007.
[R6] Schiller, Jochen, “Mobile Communications”, 2nd Edition, Addison Wesley.
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4 |0 |4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

[T1, R4]

[T1, R2]

UNIT - III

[T2, R1]

UNIT -1V

[T2,R1]

Text Books:
[T1] V.Padroni, "Digital System Design". Pearson.
[T2] M. Ercegovac, T. Lang and L.J. Moreno, “Introduction to Digital Systems”, Wiley,2000

Reference Books:
[R1] C. H. Roth, “Digital System Design using VHDL”, Jaico Publishing, 2001
[R2] J. Bhaskar, “ A VHDL Primer”, Addison Wesley, 1999.
[R3] Douglas L. Perry, "VHDL Programming by Examples", TMH, 2000
[R4] Sumit Ghose, "Hardware Description Languages" PHI, 2000
[R5] P.J. Ashendern, "The Designer Guide to VHDL", Kaufmann Pub. 2000
[R6] Mark Zwolinski , "Digital System Design with VHDL" Prentice Hall Pub. 1999
[R7] Zeidman, "Designing with FPGA & CPLDs", CMP Pub. 1999
[R8] Douglas J. Smith, "HDL Chip Design", Doone Pub. 2001




MERA-619 | Mechatronics Systems and applications L T/P | C
4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

UNIT-I

[T1] T2]

UNIT-II

. [T1, T2]

UNIT-III Processors/Controllers

_ [T1, T2]

UNIT-IV

[T1, T2]

Text Books:

[T1] W.Bolton, “Mechatronics” , Pearson education, second edition, fifth Indian Reprint, 2003.
[T2] A. Smaili and F. Mrad, "Mechatronics- integrated technologies for intelligent machines", Oxford
university press, 2008.

Reference Books:

[R1] R.KRajput, A textbook of mechatronics, S. Chand & Co, 2007.

[R2] Michael B. Histand and David G. Alciatore, “ Introduction to Mechatronics and Measurement
Systems”, McGraw-Hill International Editions, 2000.

[R3] D. A. Bradley, Dawson D., Buru N.C. and. Loader A.J, “Mechatronics”, Chapman and Hall,
1993.

[R4] Dan Necsulesu, “Mechatronics”, Pearson Education Asia, 2002 (Indian Reprint).

[R5] Lawrence J. Kamm, “Understanding Electro — Mechanical Engineering”, An Introduction to
Mechatronics, Prentice — Hall of India Pvt., Ltd., 2000.

[R6] Nitaigour Premchand Mahadik, “Mechatronics”, Tata McGraw-Hill publishing Company Ltd,
2003.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

UNIT-I

[T1, T2, R1, R2]

UNIT-III

[T1, T2, R1, R2]

[T1, T2, R1, R2]

UNIT-1V

[T1, T2, R1, R2]

Text Books:

[T1] A.Y.Oppenhein and R. W. Schater, “Digital Signal Processing”, PHI 1975.
[T2] Sanjit K. Mitra, “Digital Signal Processing: A Computer based approach”, TMH, 2005.

Reference Books:

[R1] J. G. Proakis and D.G. Manolakis, “Digital Signal Processing, Principals, Algorithms, and
Applications”, Pearson Education, 4th ed., 2007.
[R2] A.Y.Oppenhein, R. W. Schater and J. R. Buck, “Discrete Time Signal Processing”, PHI 1999.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every unit
should have two questions. However, student may be asked to attempt only 1 question from each
unit. Each question should be 10 marks.

[T1, T2, T3]

G G
Z Z
e e
5 5
:1 L]

[T1, T2, T3]

[T1, T2, T3, R2]

[T1, T2, T3, R1]

Text Books:

[T1] Roland Siegwart & Illah R. Nourbakhsh, “Introduction to autonomous mobile robots”, Prentice Hall of
India, 2004.
[T2] George A. Bekey “Autonomous Robots” MIT Press.
[T3] Howie Choset, Kevin M. Lynch, Seth Hutchinson, George A. Kantor, Wolfram Burgard, Lydia E.
Kavrakiand Sebastian Thrun, "Principles of Robot motion: Theory, Algorithm and Implementations",
MIT Press.
Reference Books:

[R1] Richard Szeliski: “Computer Vision : Algorithms and Applications”, 2010 Springer.
[R2] Alexander Hornberg: “Handbook of Machine Vision”, Wiley-VCH.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
3. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
4. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from

each unit. Each question should be 10 marks

UNIT -1

[T, R2]

UNIT - IT

]

UNIT- III

[T1,RI1]

[T1,R1]

Text Books:
[T1] Subrata Ghoshal, "Embedded Systems & Robots", Cengage Learning

Reference Books:
[R1] M.A. Mazidi, J.G. Mazidi, R.D. Mckinlay, "8051 Microcontroller and Embedded Systems", Pearson.
[R2] Dr. K.V K. Prasad, "Embedded/Real-Time Systems: Concepts Design & Programming", Dreamtech.
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4 0 4

INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

[T1, T2]
Unit-1I
[T1, T2, R1]
Unit-ITI
[T1,T2]
[T1, T2, R2]

Text Books:

[T1] Rich and Knight, "Artificial Intelligence", 3rd Edition, Tata McGraw Hill, 2014.
[T2] Saroj Kaushik, "Artificial Intelligence", Cengage Learning, 2011.

Reference Books:

[R1] Deepak Khemani, "A First Course in Artificial Intelligence", Tata McGraw Hill, 2013.
[R2] S. Russel and P.Norvig,"Al: A modern approach", 3rd Edition, Pearson Education, 2009.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

UNIT I

[T1]

UNIT II

[T1, R2, R3]

Text Books:

[T1] Rafael C. Gonzalez & Richard E. Woods, “Digital Image Processing”, 3rd Edition, Pearson
Education, 2009.
Reference Books:

[R1] A.K.Jain, “Fundamental of Digital Image Processing”, PHI, 2003.

[R2] William K. Pratt, “Digital Image Processing”, Wiley, 2007.

[R3] Milan Sonka,VaclavHlavac, Roger Boyle, "Image Processing, Analysis, and Machine Vision"
3rd Edition, Cengage Learning, 2008.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1

iuestion from each unit. Each question should be 10 marks.

[T2]

Text Books:
[T1] Ibrahim Zeid, “CAD/CAM, Theory and Practice”, McGraw Hill, 1998.
[T2] M P Groover, “Automation, Production System and Computer Aided Manufacture”, Prentice
Hall, 1984.
Reference Books:
[R1] P. Radhakrishnan& C.P. Kothandaraman, “Computer Graphics and Design”, Dhanpat Rai &
Sons, 1990.
[R2] William M Newman & Robert Sproul, “Principle of Interactice Computer Graphics”, Mc Graw
Hill, 1984.




MERA-612 | Instrumentation and Sensors L TP | C

4 0 4
INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every

unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks.

Text Books:
[T1] D.V.S. Murthy, "Transducers and Instrumentation", PHI 2003.
[T2] Albert D Helfrick and William D Cooper, "Modern Electronic Instrumentation and Measurement
Techniques" 2004, PHI.
[T3] Nakra and Chaudhry, "Instrumentation, Measurement and Analysis",Tata McGraw-Hill.
Reference Books:
[R1] C.S. Rangan, G.R. Sarma, and V.S.V. Mani, "Instrumentation Devices and Systems", Tata McGraw-
Hill.
[R2] S.K. Singh, "Industrial Instrumentation and Control" Tata Mcgrow-Hill (Third Edition).
[R3] K. Krishnaswamy and S. Vijaychitra, "Industrial Instrumentation", New Age International Publishers,
Second Edition.
[R4] Doeblin and Ernest, "Measurement Systems Application and Design", Tata McGraw-Hill 2004.

[R5]

D. P. Eckman, "Industrial Instrumentation", CBS Publishers and Distributer.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every unit
should have two questions. However, student may be asked to attempt only 1 question from each
unit. Each question should be 10 marks

Text Books:
[T1] Herbert E. Merritt, “Hydraulic Control Systems”, John Wiley & Sons.
[T2] B.W. Anderson, “The Analysis and Design of Pneumatic Systems”, Wiley.

Reference Books:
[R1] A.B. Goodwin, “Fluid Power Systems”, Macmillan.
[R2] Anthony Esposito, “Fluid power with applications”, Prentice Hall, 7th Edition.
[R3] Arthur Akers, Max Gassman, Richard Smith, “Hydraulic Power System Analysis”, Taylor and Francis
Group.
[R4] Andrew Parr, "Pneumatic & Hydraulic", PHI.
[R5] John Pippenger & Tyler Hicks, “Industrial Hydraulics”, 3rd edition McGraw Hill.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60

1. Question No. 1 should be compulsory and cover the entire syllabus. This question

should have objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the
syllabus. Every unit should have two questions. However, student may be asked to

attempt only 1 question from each unit. Each question should be 10 marks.

[T2,R2, R3]
Text Books:
[T1] Kernighan and Ritche, “The C programming Language”, PHI. 1999.
[T2] Horowitz, E. and Sahni, S., “Fundamentals of Data Structures”, Galgotia Publications.
2002
Reference Books:
[R1] Gottfried, “Schaum’s Outline series in C Programming”, McGraw Hill 2003.
[R2] Lipschultz, “Schaum’s Outline series in Data Structures”, McGraw Hill 2001.

[R3] Tanenbaum: “Data Structures using C”, Pearson/PHL




MERA-618 | Optimization Techniques L T/P |C
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.

Text Books:

[T1] S.S.Rao, “Engineering Optimization - Theory and Practice”, John Wiley and Sons Inc.
[T2] Pierre D.A., “Optimization, Theory with Application”, John Wiley & sons.

Reference Books:
[R1] Pablo Pedregal, “Introduction to Optimization”, Springer.
[R2] L.C.Jhamb, “Quantitative Techniques Vol. 1 and 2”, Everest Pub. House.
[R3] Ranjan Ganguli, “Engineering Optimization-A modern approach”, University Press.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

[T1, T2, RI,
R2, R5]
Text Books:
[T1] Mikell.P.Groover, “Automation, Production systems and Computer Integrated Manufacturing”, Pearson
Education.

[T2] P.N.Rao, N.K. Tewari & T.K. Kundra, “Computer Aided Manufacturing”, Tata McGraw Hill, 2001.

Reference Books:
[R1] Tien-Chien Chang, Richard A. Wysk & Hsu-Pin Wang, " Computer-Aided Manufacturing", Pearson.
[R2] Andrew Kusiak, "Intelligent Manufacturing Systems", Prentice Hall.
[R3] P.Radhakrishnan, “Computer Integrated Manufacturing”, PSG College of Technology, 2008
[R4] Eric Teicholz& Joel Orr, “Computer Integrated Manufacturing Handbook”, McGraw Hill Book Co.,
1987.
[RS] P.G.Ranky, “Computer Integrated Manufacturing”, Prentice Hall of India, 1996.
[R6] P.Gibson, G. Green Halgh, R. Kerr, “Manufacturing management” Chapman & Hall, 1995.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60

1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every

unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

:

Text Books:
[T1] Mikell P. Groover, " Automation, Production System and CIM", Prentice-Hall of India,2001.
[T2] Mikell P. Groover, “Computer Aided Design and Manufacturing”, Prentice Hall of India, 1987.
[T3] S.Kant Vajpayee, “Principles of Computer Integrated Manufacturing”, Prentice Hall of India, 1999.

Reference Books:
[R1] Radhakrishnan.P, Subramanyan. S, “CAD/CAM/CIM”, New Age International publishers.
[R2] David Bedworth, "Computer Integrated Design and Manufacturing", TMH, New Delhi, I Edition1999.
[R3] Scheer.A.W., “CIM- Towards the factory of the future” Springer - Verlag, 1994.
[R4] Daniel Hunt.V., “Computer Integrated Manufacturing Hand Book”, Chapman & Hall, 1989.
[R5] YoremKoren, “Computer Control of Manufacturing System”, McGraw Hill, 1986.
[R6] Paul. G Ranky., “Computer Integrated Manufacturing”, Prentice Hall International, 1986.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

_ [T1,T2,RI1]

Text Books:

[T1] David A. Forsyth, Jean Ponce, "Computer Vision: A Modern Approach", Prentice Hall, 2003.
[T2] Milan Sonka,VaclavHlavac, Roger Boyle, "Image Processing, Analysis, and Machine Vision" 3rd
Edition, Cengage Learning, 2008.
Reference Books:

[R1] Robert Haralick and Linda Shapiro, "Computer and Robot Vision", Vol I, 11, Addison-Wesley, 1993.

[R2] Rafael C. Gonzalez & Richard E. Woods, “Digital Image Processing”, 3rd Edition, Pearson Education,
2009.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

[T1, T2, T3]

Text Books:

[T1] S. R.Deb, “Robotics technology and flexible automation”, Tata McGraw Hill publishing company
limited, 1994.

[T2] Mikell. P. Groover, “Industrial Robotics Technology”, Programming and Applications, McGraw Hill
Co, 1995.

[T3] Robotcs Lab manual, 2007.

Reference Books:

[R1] Klafter. R.D, Chmielewski.T.A. and Noggin’s., “Robot Engineering : An Integrated Approach”,
Prentice Hall of India Pvt. Ltd.,1994.

[R2] Fu. K. S., Gonzalez. R. C. & Lee C.S.G., “Robotics control, sensing, vision and intelligence”, McGraw
Hill Book co, 1987.

[R3] Craig.J. J. “Introduction to Robotics mechanics and control”, Addison-Wesley, 1999.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every

unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

[T1, T2]

Text Books:

[T1] K. Ogata, “Modern control engineering”, Pearson 2002.
[T2] B.C Kuo, "Digital Control Systems", 2nd Edition, Oxford Univ Press, Inc., 1992.

Reference Books:

[R1]

[R2]
[R3]
[R4]
[R5]
[R6]

F. Franklin, J.D. Powell, and M.L. Workman, "Digital control of Dynamic Systems", Addison - Wesley
Longman, Inc., Menlo Park, CA , 1998.

Gopal, "Digital Control and State Variable Methods", Tata McGraw Hill, India, 1997.

C. H. Houpis and G.B. Lamont, Digital Control Systems, McGraw Hill, 1985.

John S. Baey, "Fundamentals of Linear State Space Systems", Mc. Graw — Hill, 1st edition.

Bernard Fried Land, "Control System Design", Mc. Graw — Hill, 1st edition

Dorsay, "Continuous and Discrete Control Systems", McGraw - Hill.
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C

4

0

4

[T1]
[T2]

[R1]
[R2]
[R3]

[R4]

[R5]
[R6]

INSTRUCTIONS TO PAPER SETTERS:
3.

4.

Maximum Marks: 60

Question No. 1 should be compulsory and cover the entire syllabus. This question should have

objective or short answer type questions. It should be of 20 marks.

Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from

each unit. Each question should be 10 marks

Text Books:

K. Ogata, “Modern control engineering”, Pearson 2002.

_ [T1, T2]

Richard C. Dorf and Robert H. Bishop, "Modern Control Systems", 11th Edition, Pearson Edu, India,

2009.

Reference Books:

T. Kailath, "Linear Systems", Perntice Hall, Englewood Cliffs, NJ, 1980.
N. K. Sinha , "Control Systems", New Age International, 3rd edition, 2005.

Panos J Antsaklis, and Anthony N. Michel, "Linear Systems", New-age international (P) LTD

Publishers, 2009.

John J D’Azzo and C. H. Houpis , “Linear Control System Analysis and Design Conventional and

Modern”, McGraw - Hill Book Company, 1988.

B.N. Dutta, "Numerical Methods for linear Control Systems" , Elsevier Publication, 2007.

C.T.Chen, "Linear System Theory and Design", PHI, India.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks.

Text Books:

[T1] Thomas Weise, “Global Optimization Algorithms — Theory and Application”, 2009.

Reference Books:

[R1] Kalyanmoy Deb “Optimization for Engineering Design: Algorithms and Examples”, PHI.
[R2] Hans Paul Schwefel., “Evolution and Optimum Seeking”, Wiley-Interscience, 1995.
[R3] S.S. Rao, “Optimization — Theory and Applications”, Wiley Eastern,New Delhi, 2009.
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INSTRUCTIONS TO PAPER SETTERS:
1.

2.

Maximum Marks: 60

Question No. 1 should be compulsory and cover the entire syllabus. This question should have

objective or short answer type questions. It should be of 20 marks.

Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from

each unit. Each question should be 10 marks

Text Book:
[T1]

[T1,R5]

S. Rajasekaran and G.A.VijaylakshmiPai.. Neural Networks Fuzzy Logic, and Genetic Algorithms,

PHI, 2003.

Reference Books:

[R1]
[R2]
[R3]
[R4]
[R5]
[R6]

Simon Haykin, “Neural Networks and Learning Machines”, PHI, 2013.

M. T. Hagan, H. B. Demuth, & M. Beale, “Neural Network Design”, Cengage Learning, 1996.

G.J. Klir& B. Yuan, “Fuzzy Sets & Fuzzy Logic”, PHI, 1995.
G.J. Klir& B. Yuan, “Fuzzy Sets & Fuzzy Logic”, PHI, 1995.
Melanie Mitchell, “An Introduction to Genetic Algorithm”, PHI, 1998.

Freeman J.A. & D.M. Skapura. “Neural Networks: Algorithms, Applications and Programming

Techniques”, Addison Wesley, Reading, Mass, (1992).
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should
have objective or short answer type questions. It should be of 20 marks.
2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus.
Every unit should have two questions. However, student may be asked to attempt only 1
question from each unit. Each question should be 10 marks.
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Text Books:
[T1] C.K. Chua, “Rapid Prototyping”, Wiley, 1997.
[T2] Peter D. Hilton, Hilton Jacobs, Paul F.Jacobs, "Rapid Tooling: Technologies and Industrial Applications",
CRC press, 2000
Reference Books:
[R1] Paul F. Jacobs: “Stereo lithography and other RP & M Technologies”-SME NY,1996.
[R2] D.T Flham & S.S. Dinjoy “Rapid Manufacturing”- Verlog London 2001.
[R3] Terry Wohler’s “Wohler’s Report 2000”- Wohler’s Association 2000.
[R4] M.Burns, “Automated Fabrication”, PHI, 1993.
[RS] P.D.Hilton et all, “Rapid Tooling”, Marcel, Dekker 2000.
[R6] J.J. Beaman et all, “Solid freeform fabrication”, Kluwer, 1997.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
5. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.
6. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from
each unit. Each question should be 10 marks

Text Books:
[T1] Tai-Ran Hsu, “MEMS and Microsystems: Design and Manufacture”, McGraw-Hill, 2002.
[T2] Jan Korvink and Oliver Paul, “MEMS: A Practical Guide to Design, Analysis and Applications”, 2005.

Reference Books:
[R1] Ghodssi, Reza; Lin, Pinyen (Eds.), “MEMS Materials and Processes Handbook”, Springer, 2011.
[R2] Mohamed Gad-el-Hak, “MEMS: Introduction and Fundamentals”, Taylor and Francis, 2005.
[R3] RaiChoudhary P., “MEMS and MOEMS technology and applications”, PHI, New Delhi.
[R4] S.M. Sze, Semiconductor Sensors, John Wiley & Sons, INC., 1994.
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from each
unit. Each question should be 10 marks

Text Books:
[T1] Awverill M. Shaw, “Simulation Modeling and Analysis”, Tata McGraw-Hill, 2007.

Reference Books:

[R1] Frank L. Severance, “System Modeling& Simulation-an Introduction”, Johm Wiley & Sons, 2001.

[R2] Geoffrey Gordon, “System Simulation”, Prentice Hall India, 1969.

[R3] Robert E. Shannon, “System Simulation: The Art and Science”, Prentice Hall India, 1975.

[R4] Charles M Close and Dean K. Frederick Houghton Mifflin, “Modelling and Analysis of = Dynamic
Systems:, TMH, 1993.

[R5] Allan Carrie, “Simulation of manufacturing”, John Wiley & Sons, 1988
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INSTRUCTIONS TO PAPER SETTERS: Maximum Marks: 60
1. Question No. 1 should be compulsory and cover the entire syllabus. This question should have
objective or short answer type questions. It should be of 20 marks.

2. Apart from Question No. 1, rest of the paper shall consist of four units as per the syllabus. Every
unit should have two questions. However, student may be asked to attempt only 1 question from each
unit. Each question should be 10 marks

I

[T1, T3]

Text Books:

[T1] Tom M. Mitchell , "Machine learning", McGraw Hill 1997.
[T2] Ethem Alpaydin, "Introduction to machine learning", PHI learning, 2008.
[T3] Rajjan Shinghal, "Pattern Recognition", Oxford Press, 2006.

Reference Books:

[R1] Duda, Hart and Stork, "Pattern Classification", 2000.
[R2] Hastie, Tibshirani, Friedman, "The Elements of Statistical Learning", Springer 2001.




