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	Programme              :Electronics and Communication             
                                  Engineering
	Type of course           : Theory

	Course Title              :Elective Theory – I : 
                                   3. ROBOTICS AND IOT
	Course Code	 : M10EC405

	Term                         :V
	Course Group	 : Diversified

	Teaching Scheme     : 5:0:0(L:T:P) (in Hours)
	Credits	 : 5 

	No of weeks / term   :15
	Total Contact Hours	: 75

	CIE                           : 25 Marks
	TEE	: 100 Marks



Course Topics:

	Unit
No
	Unit Name
	Hours

	
	
	

	I
	FUNDAMENTALS OF ROBOT TECHNOLOGY
	15

	II
	ROBOT CONTROLLER, DRIVE SYSTEMS AND END EFFECTERS
	16

	III
	SENSORS AND MACHINE VISION
	12

	IV
	ROBOT KINEMATICS AND ROBOT PROGRAMMING
	15

	V
	INTRODUCTION TO IOT
	17

	
	TOTAL
	75



Course Outcomes:
On successful completion of the course, the student will be able to: 
C405.1 Understand fundamentals of robotics and elements of robot
C405.2 Gain knowledge on controller and various drives used in robotics
C405.3 Develop knowledge on role of sensors and vision system
C405.4 Acquire skill to program and control robot
C405.5 Describe the basics of IOT.



	Course Outcome linkage to Cognitive Level:



Cognitive Level Legend: R- Remember, U- Understand, A- Application

	Course Outcome
	CL
	Linked PO
	Teaching Hrs

	C405.1
	Understand fundamentals of robotics and elements of robot
	R/U/A
	1,11
	15

	C405.2
	Gain knowledge on controller and various drives used in robotics
	R/U/A
	1,11
	16

	C405.3
	Develop knowledge on role of sensors and vision system
	R/U/A
	1,11
	12

	C405.4
	Acquire skill to program and control robot
	R/U/A
	1,11
	15

	C405.5
	Describe the basics of IOT.
	R/U/A
	1
	17

	
	
	Total sessions
	75



Course Content and Blue Print of Marks for End Examination:

	Unit
No
	
Unit Name
	Hour
	Max. Marks per Unit
	Questions to be set for

	Marks weightage
(%)

	
	
	
	
	R
	U
	A
	

	I
	FUNDAMENTALS OF ROBOT TECHNOLOGY
	15
	33
	3
	15
	15
	20

	II
	ROBOT CONTROLLER, DRIVE SYSTEMS AND END EFFECTERS
	16
	33
	3
	15
	15
	20

	III
	SENSORS AND MACHINE VISION
	12
	33
	3
	15
	15
	20

	IV
	ROBOT KINEMATICS AND ROBOT PROGRAMMING
	15
	33
	3
	15
	15
	20

	V
	INTRODUCTION TO IOT
	17
	33
	3
	15
	15
	20

	
	Total
	
75
	165
	15
	75
	75
	100




Course-PO Attainment Matrix:

	Course
	Programme Outcomes

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	ROBOTICS AND IOT
	3
	-
	-
	-
	-
	-
	-
	-
	-
	-



Course-PSO Attainment Matrix:

	Course
	Programme Specific Outcomes

	
	11
	12

	ROBOTICS AND IOT
	2
	-


	
Level 3- Highly Addressed, Level 2-Moderately Addressed, Level 1-Low Addressed.

Method is to relate the level of PO with the number of hours devoted to the COs which address the given PO.If >40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 3If 25 to 40% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level 2If 5 to 25% of classroom sessions addressing a particular PO, it is considered that PO is addressed at Level If < 5% of classroom sessions addressing a particular PO, it is considered that PO is considered not-addressed.

Course Content:

ROBOTICS AND IOT

DETAILED SYLLABUS

UNIT – I 	FUNDAMENTALS OF ROBOT TECHNOLOGY          		         (15Hrs)
Introduction – Definitions-Robot Anatomy – Basic configuration of Robotics – Robot Components – Manipulator, End effecter, Driving system, Controller and Sensors.
Mechanical arm – Degrees of freedom – Links and joints – Types of joints – Joint notation scheme – Pitch, Yaw, Roll – Classification of robots – Work envelope, Work Volume – Structural Characteristics of Robotics – Effect of structure on Control, Work envelop and Work volume.


UNIT – II 	ROBOT CONTROLLER, DRIVE SYSTEMS AND END EFFECTERS     (16Hrs)
Robot controller – Four types of controls – Open loop and closed loop controls – Speed of response and stability – Precision of movements: Spatial resolutions, accuracy and repeatability.
Pneumatic drives – Hydraulic drives – Mechanical drives – Electrical drives – Stepper motors, DC Servo motors and AC Servo motors – Salient features –Applications and Comparisons of Drives.
End effecters – Grippers – Mechanical Grippers, Magnetic Grippers, Vacuum Grippers, Two fingered and Three fingered Grippers, Internal and External Grippers – End Of Arm Tooling (EOAT)- Selection and Design considerations.
UNIT – III	SENSORS AND MACHINE VISION                                                    (12Hrs)
Requirements of Sensors – Principles and applications of the following types of sensors – Position sensors: Piezo-electric sensors, LVDT, Resolvers, Optical encoders and Pneumatic position sensors – Range sensors – Proximity sensors: Inductive, Capacitive, Ultrasonic and Optical proximity sensors – Touch sensors: Binary sensors, Analog sensors – Wrist sensors – Slip sensors.
Machine vision system – Camera – Frame grabber – Sensing and digitizing image data – Signal conversion – Image storage – Lighting techniques – Image processing and analysis – Data reduction: Edge detection, Feature extraction and object recognition – Applications – Inspection, Identification, Visual serving and navigation.
UNIT – IV	ROBOT KINEMATICS AND ROBOT PROGRAMMING               (15Hrs)
Forward kinematics, Inverse kinematics and differences – Forward kinematics and Reverse kinematics of manipulators with Two, Three and Four degrees of freedom – Deviations.
Robot programming – Teach pendent programming – Lead through programming – Robot programming languages – RAPID Programming – Motion commands, Sensor commands, End effecter commands and Simple programs.
UNIT – V	INTRODUCTION TO IOT                                             		      (17Hrs)
Introduction : Definition and characteristics of IOT – Physical and Logical design of IOT.
IOT Architecture : An IOT architecture outline – Standardizations around IOT.
Component of Internet of Thing Devices : Control units – sensors – communication modules – power sources.
Text Books :

1) “Industrial Robotics – Technology, Programming and Applications”, M.P.Groover, MC Graw Hill, 2001.
2) “Internet of Things : A Hands-On Approach”, Arshdeep Bahga and Vijay Madisetti, VPT Publisher, 2014. 
Reference Books :

1) “Robotics Control, Sensing, Vision and Intelligence”,Fu.K.S.Gonzalz.R.C., and Lee C.S.G,                 McGraw-Hill Book Co., 1987.
2) “Robotics for Engineers”,Yoram Koren, McGraw-Hill Book Co., 1992.
3) “Robotics and Image Processing”, Janakiraman.P.A, Tata McGraw-Hill,1995.

Course Delivery:

The Course will be delivered through lectures, classroom interaction, animations, and exercises.



Course Assessment and Evaluation

	
	What
	To Whom
	Frequency
	Max Marks
	Evidence Collected
	Course Outcomes

	Direct Assessment 
	CIE
(Continuous Internal Evaluation)
	IA Tests
	Students
	Average of  two Periodical tests
+
Model Exam
	10
	Course File
	1 to 5

	
	
	Assignments 
	
	Average of three assignment marks
	10
	Course 
File
	1 to 5

	
	
	Attendance
	
	Student Activity
	05
	System Admin
	1 to 5

	
	
	
	
	TOTAL
	25
	
	

	
	TEE
(Term
End Examination)
	End Exam
	Students
	End Of the Course
	100
	Answer Scripts at Autonomous  Exam Cell
	1 to 5

	Indirect Assessment
	Student Feedback on course
	Students
	Middle of the Course
	Feed Back Forms
	 1,2,3  Delivery of course 

	
	End of Course Survey
	
	End of the Course
	Questionnaires
	1 to5 Effectiveness of Delivery of instructions & Assessment Methods



*CIE – Continuous Internal Evaluation                                                *TEE – Term End Examination



	Composition of Educational Components:



Questions for CIE and SEE will be designed to evaluate the various educational components (Bloom’s Taxonomy) such as: 

	Sl. No.
	Educational Component
	Weightage   (%)
	Total Marks     
 (Out of 165)

	1
	Remembering
	9
	15

	2
	Understanding
	45.5
	75

	3
	Application
	45.5
	75

	Total
	100
	165







MODEL QUESTION PAPER
Term	:	V	Time 	: 3 Hrs
Programme	:  Electronics and Communication Engineering	Max Marks 	: 100
Course	:  Elective Theory – I	Code                : M10EC405
 	   3. Robotics and IOT
                                            		PART – A                                         (10x1=10 Marks)
Answer any ten questions. Each carries one mark.	

1. Define the term ‘Robot’.
2. State the Degree of freedom associated with Rist.
3. What is meant by work Envelope?
4. What is meant by open loop control system?
5. What is on line Programming?
6. Give any two basic commands used in Robot.
7. Define transducer.
8. What is SCARA?
9. Define motion interpolation.
10. What is meant by Reverse Kinematics?
11. What is Lead through Programming?
12. Give any two Robot Programming Languages.
13. What is IOT?
14. Define Control units.
15. List out the standards of IOT.
PART – B				(6x5 =30 Marks)   
Answer any six questions. Each carries five marks.	 
16. Explain the basic configuration of Robot with a neat sketch.
17. Describe the Robot Components.
18. Explain the types of drive system used in Robots.
19. Explain the types of Magnetic Grippers.
20. Explain the factors to be considered for selection and design of Grippers.
21. Explain the machine vision Applications in Robots.
22. Explain Forward Transformation of manipulator with two degrees of freedom.
23. Explain Reverse kinematics of manipulator with two degrees of freedom.
24. Explain about characteristics of IOT.
25. Explain the sensors used in IOT.






                                                                                  
PART – C				(6x10 =60 Marks)				
Answer any six questions. Each carries five marks.	                
	
	


26. Explain the basic configuration of robot with a neat sketch and Describe the Robot components.                                       
27. Explain the structural Characteristics of a Robots also Explain the types of links with a neat sketch.            			  
28. Explain the types of drive system used in Robots and Describe the types of Electromagnetic Grippers.               			    
29. Illustrate the various types of stepper motors with its neat sketches also Explain the factors to be considered for selection and Design of Grippers.        
30. Explain the machine vision applications in Robots and explain the operation of ultrasonic sensor with a neat sketch.   			      
31. Describe the types of optical encoders with a neat sketches also Explain the various techniques in image processing and analysis.    
32. Explain forward transformation of manipulator with two degrees of freedom also Explain the generations of Robot programming languages.                                      
33. Explain Reverse kinematics of manipulator with two degrees of freedom also Explain motion commends and sensor commands with an example.        	  
34. Explain the IOT architecture outline with neat diagram.
35. Elaborate the physical and logical design of IOT.
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