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Branch Name: Mechanical Engineering (CAD/CAM)
Program Code: ET201
Course Name: Robotics - Practical
Course Code: 2ET2010401P
Pre-requisite Course: | UG level subjects on CAD, CAM and Industrial Engineering

Course Objectives:

1

2.
3.
4.

To understand the general considerations of robotics manipulator.
To design the manipulator by using kinematics and dynamics analysis.

To understand the gripers, sensors and actuators for robotic manipulators.

To give students an elementary idea about Application of Robots in production systems.

Teaching and Examination Scheme:

Teaching Scheme Evaluation Scheme (Marks)
Hours per week Theory (Marks) Practical (Marks)
SEE CCA SEE CCA
L|{T/| P |Total (Marks)
Min. | Max. | Min. | Max. | Min. | Max. | Min. Max.
01 - | - [02] 02 - - - - 10 25 10 25 50
Subject Contents:
ST Detail of Practical Contact
No Hours
1 | Synthesize the robotic configuration for specific degrees of freedom. 04
2 | Direct kinematics implementation for open / closed loop robotic configurations. 02
3 | Inverse kinematics implementation for open/ closed loop robotic configurations 02
4 Coding/ simulation of direct kinematics for open/ closed loop configurations along 02
with work space generation using high end software.

5 Formulation of DH parameters of robot configuration and its simulation using open 02
source software.

5 Lagrangian formulation of the given configuration along with its coding/ validation 02
using simulation software

7 Newtonian formulation of the given configuration along with its coding /validation 02
using simulation software.

8 | Design of trajectory for a specific task as given by instructor. 02

9 | Simulation/ performance of a trajectory planning of a robot. 02

10 | Simulation/ performance on the control of open kinematic architecture. 02
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List of Reference Books:

1. | KSFu, R C Gonzalez, C S G Lee, Robotics control, sensing, vision and intelligence, Tata
Mc Graw Hill Edition 2008.

John J Craig, Pearson/Prentice Hall, Introduction to robotics, 2005, Third edition

Saeed Niku, Introduction to Robotics: Analysis, Control, Applications, John Wiley & Sons.

S K Saha, “Introduction to Robotics”, Tata McGraw-Hill.

R K Mittal, I J Nagrath, “Robotics and control”, Tata McGraw Hill 2003.

Mohsen Shahinpoor, Harper and Row, “A Robot Engineering Textbook”, New York Publisher.

Ashitava Ghoshal, “Robotics Fundamental Concepts & Analysis”, Oxford University Press

Johnson Ray C., “Optimum Design of Mechanical elements” Wiley, John & Sons.
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Ganesh S Hegde, Industrial Robotics, Laxmi Publications (P) Ltd, 2006, First edition
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Mikell P. Groover, Mitchell Weiss, ‘Industrial Robotics (Technology,
Programming and Applications)’, 2nd Edition, McGraw-Hill Education.

Course Learning Outcomes (CLO): On completion of this course, the students will be able to:

Bloom’s Taxonomy

CLO Description Level
CLOL | Recall the general considerations of Robotics Manipulator. 2 Understanding
CLO2 | Make use of kinematics for robotics manipulator. 1 Remembering
CLO3 | Understand dynamics for robotic manipulator. 3 Applying
4 Analyze
CLO4 | Design the grippers, sensors and actuators. 2 Understanding
6 Creating

CLO5 | Determine the motion control of robotic manipulator by the use | 5 Evaluating

of robotic programming

CLO6 | Learn the applications of robotics in production systems. 2 Understanding

Mapping of CLOs with POs & PSOs:

Course Program Outcomes (POs) Program Specific
Learning Outcomes(PSOs)
Outcomes
o — N — N
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CLO1 H| M| L M| L L
CLO2 M| M| L| L L
CLO3 L| M H L| M| M M
CLOA4 L| M H L| M| M M
CLOS M M| L L M
CLOG6 M M| L| L L

H:High, M:Medium, L:Low
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