
VEERMATA JIAJABAI TECHNOLOGICAL INSTITUTE, MUMBAI 

Circular / Open Elective / Semester II/ AY 2024-25 /01 Date 21
st 

January 2025 

Course Name, Detail Curriculum and Eligibility criteria of Open Elective Courses to be offered for 

VI semester of the Academic Year 2024-25 are given below. Students are requested to submit google 

form for open elective of semester VI (from 21 January 2025 to 24 January 2025). 

Link of Google form: h t t p s : / / f o r m s . g l e / z D D 8 D C 7 Q c d Q x h T w Z A  

Rules: 

1. Once selected, the course will not be changed under any circumstances. Therefore students 

should be careful while selecting the course 

2. In case number of students opting for a particular course is less than 25, the course 

will be not being offered. 

3. Opting open elective from other department is mandatory. 

4. Students should not study same course as core/programme elective and open elective. 

E.g, Students of M.Tech (CAD/CAM) having Robotics and Automation as core course should 

not opt for Robotics open elective. 

 

 

              Dr. A. V. Deshpande  

         Associate Dean Academics 

 

Open Elective at Institute Level 

(M. Tech II Semester AY 2024-25) 

 

Sr. 

No 

Course Title Department Offering Elective 
Course 

1 Mechanics of composite material  Structural 

2 Climate change and carbon Neutrality  Civil 

3 Machine Learning   Computer 

4 Robotics   Mechanical 

5 Mathematical Foundation course for data Electrical 

6 Polymers for protective applications Textile 



Open Elective 2 Course : 

SN Course Code Course Title L-T-P 

(Hours / 

Week) 

Credit TA IST ESE ESE 

hours 

1 CECM6061S- 

A 

Climate change 

and carbon 

neutrality 

3-0-0=3 3 20 20 60 3 

Course Outcome: 

1. An ability to identify and analyze earth’s atmosphere and air pollution related environmental 

issues. 

2. Be able to identify the key principles, causes and consequences of climate change 

3. Developing competency in use of various air modeling software and carbon footprints. 
4. Ability to use the signs, future projections, impacts of carbon in research and development. 

Syllabus 

1. Composition of dry ambient air, properties of air, Definition of air pollution, Classification of air 

pollutants, Units for classification of air pollutants, History of air pollution- global and national, 

Scope of problem-general, urban, rural, and specific. Sources of air pollution: Natural and man- 

made, Major pollutants from different sources in Greater Mumbai area and other Indian cities, 

Emission factors. 

2. Meteorological aspects of air pollution-large scale wind circulation: geotropic wind, gradient wind, 

cyclone, anticyclone, planetary boundary layer, lapse rate, stability conditions, wind velocity 

profile, maximum mixing depth 

3. Introduction – Climate, The earth’s natural greenhouse effect, radiative balance, importance of 

water. Effect of Climate change on human health, plants, animals, properties 

4. Green house gases, role of Carbon dioxide and other GHG gases, their emissions. Different 

concerns of developed and developing part of the world, The earth’s Carbon reservoir, 

biogeochemistry, Carbon cycling; Global Ocean circulations – introduction and overview; 

Introduction to Climate change- advances in computer modeling 

5. Climate Change Agreements: Understanding the evolution of the climate agreements, UNFCCC, 

Kyoto protocol, the defining agreements of Paris and COP; The pledges of COP26,Future 

scenarios of climate action. 
6. Carbon neutrality, Carbon net zero emissions, Scope I, II & III emissions, Carbon Footprints. 

Reference Books: 

1. "Air pollution" by Henry C Perkins - McGraw Hill Publications 

2. "Air Pollution" by Wark and Warner 

3. Climate and Eco-systems, David Schimel, Princeton University Press, 2013 

4. Climate Crisis: An Introductory Guide to Climate Change; David Archer & Stefan Rahmstorf 

; Cambridge University Press; 2001 
5. Global Warming and Climate Change; Grover Velma.I; Science Publishers; 2008 

6. UNFCCC (2008). Compendium on Methods and Tools to Evaluate Impacts of, and 

Vulnerability and Adaptation to, Climate Change. Available at 

https://unfccc.int/files/adaptation/nairobi_workprogramme/compendium_on_methods_tools/ 

application/pdf/20080307_compendium_m_t_complete.pdf 

7. UNFCCC (2006). UNFCCC Handbook. Available at 

https://unfccc.int/resource/docs/publications/handbook.pdf 

8. UNFCCC & UNEP (2002). Climate Change Information Kit. Available at 

https://unfccc.int/resource/iuckit/cckit2001en.pdf 

9. Atmospheric Chemistry and Physics: from Air Pollution to Climate Change, John Wiley, New 

York, 1998 

https://unfccc.int/files/adaptation/nairobi_workprogramme/compendium_on_methods_tools/application/pdf/20080307_compendium_m_t_complete.pdf
https://unfccc.int/files/adaptation/nairobi_workprogramme/compendium_on_methods_tools/application/pdf/20080307_compendium_m_t_complete.pdf
https://unfccc.int/resource/docs/publications/handbook.pdf
https://unfccc.int/resource/iuckit/cckit2001en.pdf


 



 



 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

 

 
 

 
 

 
 

 
 

 
 

 

 



Programme Name  Master of Technology in Mechanical Engineering with 
specialization in CAD/CAM & Automation 

Course Title  ROBOTICS 

Course Code  MECC5063S 

 

COURSE OUTCOMES: 
After completion of course, students would be able: 
1. Analyze various types Robots and their applications 

2. To understand terminologies related to Kinematics of Robotics. 

3. To analyze basics of motion programming as per kinematics 
4. To apply logic for selection of robotic sub systems and systems. 

 

 

COURSE CONTENTS: 

Introduction to robotics : Brief History, Basic Concepts of Robotics such as 
Definition , Three laws, Elements of Robotic Systems i.e. Robot anatomy, DOF, 
Misunderstood devices etc., Classification of Robotic systems on the basis of various 
parameters such as work volume, type of drive, etc., Associated parameters i.e. 
resolution, accuracy, repeatability, dexterity, compliance, RCC device etc., 
Introduction to Principles & Strategies of Automation, Types & Levels of 
Automations, Need of automation, Industrial applications of robot. Robotics 
application: current and future. 

Grippers and Sensors for Robotics: Grippers for Robotics - Types of Grippers, 
Guidelines for design for robotic gripper, Force analysis for various basicgripper 
systems. Sensors for Robots - Types of Sensors used in Robotics, Classification and 
applicationsof sensors, Characteristics of sensing devices, Selections of sensors. 
Need for sensorsand vision system in the working and control of a robot. 

Drives and Control for Robotics: Drive - Types of Drives, Types of transmission 
systems, Actuators and its selection while designing a robot system. Control Systems: 
Types of Controllers, Introduction to closed loop control 

 

 
Robot Kinematics: Spatial Descriptions: positions, orientations, and frame, 

mappings: changing description from frame to frame, Operators: translations, 

rotations and transformations, transformation arithmetic, compound 

Transformations, inverting a transform, transform equations, Euler Angles, Fixed 

Angles, Euler Parameters. Manipulator Kinematics, Link Description, Link to 

reference frame connections, Denavit-Hartenberg Approach, D-H Parameters, 

Position Representations, Homogeneous Transformation Matrix, Forward 

Kinematics. Inverse Kinematics, Geometric and analytical approach. 

 
Trajectory Planning: Introduction, path vs trajectory, joint space vs Cartesian space 

description, basics of tractor planning, joint space trajectory planning: Third order 

polynomial, Fifth order polynomial, linear segment with parabolic blends, linear 

segment with parabolic blends and via points, higher order trajectories, etc. 



Computer vision for robotic system: Imaging Components, Image Representation, 
Hardware Considerations, Picture Coding, Object Recognition and Categorization, 
Software Considerations, Need for Vision Training and Adaptations, Review of 
Existing Systems, etc. 

Computer Considerations for Robotic Systems: Objectives, Motivation, 
Architectural Considerations, Hardware Considerations, Computational Elements in 
Robotic Applications, Real-Time Considerations, Robot Programming, Path Planning, 
etc. 

 
Related Topics in Robotics: Socio-Economic aspect of robotisation. Economical 
aspects for robot design, Safety for robot and standards, Introduction to Artificial 
Intelligence, AI techniques, Need and application of AI, New trends & recent updates 
in robotics. 

 

 
Recommended Reading 
1. Robert J Schilling, Fundamentals of Robotics Analysis & ControlPearson Education, Inc., 
2007. 
2. S. B. Niku, Introduction to Robotics – Analysis, Control, Applications, 3rd edition, JohnWiley & 
Sons Ltd., 2020 
3. R. K. Mittal, I. J. Nagrath, Robotics and Control, TATA McGraw Hill Publishing Co Ltd,New 
Delhi, 2003. 
4. R. D. Klafter, Thomas A. Chmielewski, and Mechael Negin, Robotic Engineering –An 
Integrated Approach, EEE, Prentice Hall India, Pearson Education Inc., 2009. 
5. J. Angeles, Fundamentals of Robotic Mechanical Systems Theory Methods andAlgorithms, 
Springer,1997. 
6. S. K. Saha, Introduction to Robotics 2nd edition, TATA McGraw Hills Education, 2014. 
7. Ashitava Ghosal, Robotics Fundamental Concepts and Analysis, Oxford University Press, 
2006. 
8. T. C. Manjunath, Fundamentals of Robotics, Nandu Printers and Publishers, 2010. 
9. Dilip Kumar Pratihar, Fundamentals of Robotics, Narosa Publishing House, (2019)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 


