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Short course description
Types of PLCs; PLC architecture; PLC selection; inputs and outputs of PLCs; PLC instructions; PLC memory organization; PLC programming languages; Programming timers, counters, registers; data acquisition and data processing using PLCs; PLC telemetry; examples.

Introduction to robotic technology; robot anatomy and components; robot drive systems; robot control systems; robot programming; industrial robot applications.

Course Objectives
On completion of this course, the student will be able to do the followings:
1. Connect the PLC system with programming devices.  

2. Examine and install the PLC system hardware.

3. Understand the memory structure of the PLC.  
4. Generate ladder logic diagrams in order to solve practical problems, using a commercial PLC software package.  

5. Debug ladder logic programs.  

6. Implement PLC programs in hardware and successfully troubleshoot and

Maintain different PLC projects.

7. Describe several robot applications. 

8. Examine the physical components used in robots.

9. Examine the geometry of robot manipulators.

10. Implement deferent sensors in robots.

11. Understand advanced control approaches in robots. 
12. Implement Fuzzy logic control in robots.
Course contents 

	Subject
	Weeks   
	Notes

	Topic 1: Introduction to PLCs

Topic 2: PLC hardware

Topic 3: Wiring of PLCs  
	2
	

	Topic 4: PLC operation

Topic 5: PLC programming
	4
	

	Topic 6: PLC system engineering
	1
	

	
	
	

	Topic 7: Introduction to robotics
	1
	

	Topic 8: Robot Anatomy           
	1
	

	Topic 9 : Robot Actuators   
	1
	

	Topic 10 : Sensors in robots          
	1
	

	Topic 11 : Image Processing and Analysis    
	1
	

	Topic 12 : Robot Control   
	2
	

	
	
	

	TOTAL
	  14  
	


Learning Outcomes  
1. Knowledge and understanding

a. Principles and techniques of Programmable Logic Controllers.
b. Conventional and modern technologies used in robotics. 
2. Intellectual skills

a. PLC system design and parts selection. 
b. PLC programming
c. Using Artificial Intelligence advances in robots.

3. Subject specific skills

a. PLC vendor selection.

b. PLC system troubleshooting.

c. Evaluating different control algorithms used in robotics.
4. Transferable skills

a. Using MATLAB for robot analysis and design. 

b. Using simulation techniques for evaluating robots systems.  
Teaching methods (check the applicable methods and explain)
· Lectures – Using whiteboard to explain and illustrate main concepts.
· Demonstrations – Examples of robot applications in industrial applications.
· Assignments, reports, and projects – each student is given homework for independent study.
Grading policy


First exam
 


20 %



Second exam
 
            
20 %



Assignments


  
10 %



Final exam
            

50 %
Text Book

1. W. Bolton, “Programmable Controllers", Fourth edition, 2006, Elsevier Newnes.  
2. Saeed B. Niku, “ Introduction to robotics – Analysis, Systems, Applications, Prentice Hall, 2003.
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1. Mazouz Salahat & others, “Programmable Logic Controllers”, First edition, 2004.
2. L.A. Bryan, E.A. Bryan, “Programmable Controllers – Theory and Implementation”, Second Edition, 1997, Industrial Text Company Publication, USA 
3. Phillip John McKerrow,  “Introduction to Robotics”, Addison-Wesley Publishing Co, Inc., 1998. 
Other useful information including important dates  
· Homework will be assigned throughout the semester. Late submissions will be not accepted.

· For grading efficiency, please do your homework in a logical order underlining the essential solutions.

· There will be no makeup examination. If a student misses one of the in-class exams due to a documented emergency or illness, the instructor should be informed before the exam in such situations.

·  University Absence Policy will be implemented.

· All cases of academic dishonesty will be dealt with as defined in University regulations.  
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