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Branch Name: Mechanical Engineering 

Program Code: ET101 

Course Name: Mechatronics, Robotics and Control Practical 

Course Code: 2ET1010502P 

Pre-requisite Course: Kinematics and Dynamics of Machines, Electrical Technology 

 

Course Objectives:  

1. To model and analyze Mechatronics systems for an engineering application.   

2. To identify sensors, transducers and actuators to monitor and control a process or product. 

3. To develop PLC programs for an engineering application. 

4. To evaluate the performance of mechatronic systems.  

Teaching and Examination Scheme: 

Credit 

Teaching Scheme 

Hours per week 

Evaluation Scheme (Marks) 

Theory (Marks) Practical (Marks) 
Total 

(Marks) L T P Total 
SEE CCA SEE CCA 

Min. Max. Min. Max. Min. Max. Min. Max. 

01 - - 02 02 - - - - 10 25 10 25 50 

 
Course Contents: 

Sr. 

No. 
Detail of Practical’s 

Contact 

Hours 

1. To study about the important features, about Mechatronics system. 04 

2. Study of basic principles of sensing techniques used in Mechatronics systems
 02 

3. Study of basic principles of actuation techniques used in Mechatronics systems
 02 

4. To study about important features of Robots. 04 

5. Synthesize the robotic configuration for specific degrees of freedom as given by 

instructor. 
02 

6. Direct kinematics implementation for open/closed loop robotic configurations. 02 

7. Inverse kinematics implementation for open/closed loop robotic configurations 02 

8. 
To find Unit step, Ramp, Impulse response of first and second order system using 

software tool. 
02 

9. To derive the open loop and closed loop poles and zeros for various systems. Draw their 

Pole-zero map and check the system stability. 
02 

10. 
To draw the Step response of Over-damped, under-damped and critically-damped second 

order system having different value of damping factor. 
02 

11. To find out time domain specification of second order system using software tool. 02 

12. To plot root locus for a given system using software tool. And derive the value of gain 

from Root Locus for system marginal stability. 
02 

13 To draw Bode plot for a given system using software tool and derive GM, PM and 

stability from the plot. 
02 

Note: Minimum ten practical are to be dealt in the Laboratory hours. 
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Reference Books: 

1. Robotics control, sensing, vision and intelligence, K S Fu, R C Gonzalez, CSG Lee,  Tata 

McGraw Hill, 2008.  

2. Introduction to Robotics: Analysis, Control, Applications by Saeed Niku, John Wiley & Sons., 
2018 

3. Introduction to Robotics by S K Saha, Tata McGraw-Hill, 2018 

4. Robotics and control by R K Mittal, I J Nagrath, Tata McGraw Hill 2003.  
5. Robotics Fundamental Concepts & Analysis by Ashitava Ghoshal, Oxford University Press, 2017 

6. Ganesh S Hegde, Industrial Robotics, Laxmi Publications (P) Ltd, 2015 
7. Mikell P. Groover, Mitchell Weiss, ‘Industrial Robotics (Technology, Programming and 

Applications)’, 2nd Edition, McGraw-Hill Education, 2016 

E-Resources: 

1. https://nptel.ac.in/courses/112105249 

 

Course Learning Outcomes (CLO):  

CLO Description 
Bloom’s Taxonomy 

Level 

CLO1 Ability to recognize and analyze electro-mechanical systems in daily 

lives. 

1 Remembering 

2 Understanding 

CLO2 Understand the role of sensors, actuators, and controls in mechatronic 

systems. 

3 Applying 

4 Analyze 

CLO3 Understand the basic theory of robot kinematics.  2 Understanding 

4 Analyze 

CLO4 Familiarity with control theory and controller design. 2 Understanding 

4 Analyze 

CLO5 Ability to apply D-H parameters for given configuration of robot 

manipulator.  

3 Applying 

5 Evaluating Analyze 

CLO6 Understand the measurement of various quantities using instruments, 

their accuracy & range, and the techniques for controlling devices 

automatically. 

4 Analyze 

Mapping of CLOs with POs & PSOs: 

Course 

Learning 

Outcomes 

Program Outcomes (POs) 
Program Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2 

CLO1 M  M   M      L M M 

CLO2  H M   M M     L M L 

CLO3 M H M M  M M     L M L 

CLO4 H M M M M        M  

CLO5 H L M          L  

CLO6 M   M H M     L  H  

H: High, M: Medium, L: Low 

https://nptel.ac.in/courses/112105249

