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(faculty stamp)			COURSE  DESCRIPTION


	1. Course title: ROBOTS AND MANIPULATORS
	2. Course code: Es1-O6-V

	3. Validity of course description: 2018/2019

	4. Level of studies: BA, BSc programme / MA,MSc programme or 1st cycle / 2nd cycle of higher education

	5. Mode of studies:  intramural studies / extramural studies

	6. Field of study: ELECTRICAL ENGINEERING
	(FACULTY SYMBOL) RE6

	7. Profile of studies: general academics

	8. Programme:               for all specialty 

	9. Semester: V

	10. Faculty teaching the course:                                                Chair of Mechatronics

	11. Course instructor:                                                                   Damian Krawczyk PhD

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: mechanics 

	16. Course objectives: Basic knowledge on theory of robotics, principle of operation for industrial robots, programming robots.

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	[bookmark: _GoBack]Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Knowledge of the basic design of industrial robots and their practical use
	Written test
	Lecture,
	K1A_W06+
K1A_W10+
K1A_W13++
K1A_U18+

	2.
	Knowledge of basic technical parameters describing industrial robots
	Written test
	Lecture
	K1A_U24+++

	3.
	Ability to write programs for industrial robots performing basic handling tasks
	Practical realization of laboratory exercises
Laboratory report
	Laboratory exercises
	K1A_W03+++
K1A_U10+++
K1A_U11+++

	4. 
	Ability to create and analyze kinematic structures of manipulators to simulate their workspace
	Written test
	Lecture
	K1A_U08+++

	5.
	Ability to implement simple navigation algorithms for mobile robots
	Practical realization of laboratory exercises
Laboratory report
	Laboratory exercises
	K1A_U03+
K1A_U10+++

	6.
	Teamwork skill to solve a task of practical use of an industrial robot
	Practical realization of laboratory exercises
Laboratory report
	Laboratory exercises
	K1A_K03++
K1A_K04++

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory
30 h lectures/ 15 h Laboratory

	19. Syllabus description:
Lectures:
Definitions of robot, manipulator and other basic concepts of robotics. Classification and review of robotic applications. Construction and components of industrial robots. Construction of industrial robots (drives, transmissions, sensors, grippers). Applications of industrial robots. Safety in industrial robotic systems. Industrial robot as part of industrial automation system. Kinematic diagrams of robotic manipulators. Description of the position and orientation of objects in three-dimensional space. The concept of the number of degrees of freedom. Matrix of rotation. Homogeneous transformation. Spatial descriptions (representations, operators). Forward and inverse kinematics for robot manipulators. Speeds and static forces. Robot task scheduling (block world). Fundamentals of mobile robotics.

Laboratory: Industrial robot programming. Pneumatically driven industrial robot control. Servopneumatic manipulator. Wheel mobile robot. Legged walking robots. Sumo robots.


	20. Examination: NO



	21. Primary sources:
1. J.J. Craig: Introduction to Robotics. Mechanics and Control, Pearson Education 2005 
2. S. Y. Nof: Handbook of industrial robotics, Wiley, 1999

	22. Secondary sources:
1. M. W. Spong, M. Vidyasagar: Robot Dynamics and Control, Willey 1989

	23. Total workload required to achieve learning outcomes
	Lp.
	Teaching mode :
	                  Contact hours / Student workload hours

	1
	Lecture
	30h/35h


	2
	Classes
	

	3
	Laboratory
	15h/40h 

	4
	Project
	/

	5
	BA/ MA Seminar
	/

	6
	Other
	/

	
	Total number of hours
	45/75




	24. Total hours:120

	25. Number of  ECTS credits: 4

	26. Number of ECTS credits  allocated for contact hours: 2

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 2

	26. Comments:






		Approved:


…………………………….			…………………………………………………
(date, Instructor’s signature)				(date , the Director of the Faculty Unit signature)
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