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COURSE DESCRIPTION
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Course title: Control and navigation of mobile robots

	 LISTNUM  NumeracjaDomyślna 
Course code: Es2-ELEN-18o-II
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Validity of course description: 2018/2019
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Mode of studies:1  intramural studies / extramural studies
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Level of studies:
 BA, BSc programme / MA,MSc programme or 1st cycle / 2nd cycle of higher education
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Field of study: Electrical Engineering
	(Faculty symbol) RE5
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Profile of studies:1 general academic / practical

	 LISTNUM  NumeracjaDomyślna
Programme: Processing and use of electricity (PUE)
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Semester: II
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Faculty teaching the course: 
Faculty of Electrical Engineering, Department of Power Electronics, Electrical Drives and Robotics (RE5)
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Course instructor: Maciej SAJKOWSKI PhD eng.,Tomasz STENZEL PhD eng.
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Course classification:1 basic subject of study specialty subjects
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Course status:1 compulsory /elective / other
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Language of instruction: English
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Pre-requisite qualifications: Fundamentals of Electronics, Power electronics, electric drives, microprocessor-based systems. A student starting classes should have a basic knowledge of analog and digital electronic circuits and electronics in particular electronic sensory systems and power electronic drive systems. In addition, the student should be able to construct simple electrical circuits and know the rules of safe use of them, as well as should be able to perform engineering calculations using computer.


	 LISTNUM  NumeracjaDomyślna
Course objectives: Obtaining by the student  skills and competence in the field of classification, principles of operation, properties, applications, methods of analysis, selection methods, simplified design and measurements of the mobile robots, with particular emphasis on specialized control systems, navigation and sensors and software, as well as the rules for using catalog and application notes and preparation of technical documentation (reports) of performed test or research. 
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Description of learning outcomes:


	No.
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	Student knows the structure and properties and rule of operation of control systems for mobile robots
	Written test, Evaluation of laboratory and seminar reports
	Lecture, 

Laboratory exercises, seminar
	K2A_W09+



	2.
	Student knows the methods of planning the route of the mobile robot, the robot-representation of the environment and the characteristics of these methods as a tool to solve complex engineering tasks in the field of navigation of mobile robots.
	Written test, Evaluation of laboratory and seminar reports


	Lecture, 

Laboratory exercises, seminar
	K2A_W10++

	3.
	Student is able to acquire and integrate critically evaluate information from technical literature and databases IEEE in order to draw the appropriate conclusions and reasoned opinions.
	Evaluation of laboratory and seminar reports


	Lecture, Laboratory exercises, Seminar
	K2A_U01+



	4. 
	Student is able to develop a report on the laboratory and seminar topics taking into account the conducted experiments in the field of control and navigation of mobile robots with a discussion of the results.
	Evaluation of laboratory reports

	Laboratory exercises
	K2A_U03+



	5. 
	Student can use route planning methods for mobile robot and representation of the robot environment to formulate and solve engineering tasks simple problems and research issues.
	Evaluation of laboratory reports
	Laboratory exercises
	K2A_U06+



	6. 
	Student is able to formulate and solve tasks related to the control and navigation of mobile robots, integrate knowledge of robot kinematics, sensor technology and route planning - using a systemic approach taking into account the aspects of man machine interaction.
	Evaluation of laboratory reports
	Lecture, Laboratory exercises
	K2A_U07+



	7. 
	Student is able to formulate and using certain computationally- simulation environment, test hypotheses related to the modeling methods of control and navigation of mobile robots.
	Evaluation of laboratory reports
	Lecture, Laboratory exercises
	K2A_U08+



	8. 
	The student is able to carry out modifications to the control method of the existing wheeled and walking robot.
	Evaluation of laboratory reports
	Laboratory exercises
	K2A_U10+
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Teaching modes and hours

	
	Lecture
	Class
	Laboratory
	Project
	Seminar

	
	15h
	
	15h
	
	15h

	
Syllabus description: (separately for each of the teaching modes)
Lectures:

Robotics - basic concepts and definitions. Classification of robots. Intelligence and autonomy of robots. Positioning and logic control. Reactive control and planned control. Kinematic diagrams of walking robot. Control systems for mobile robots. Sensors and sensory systems and their role in autonomous systems. Short-range sensors (tactile and proximity). Sensors for robot orientation. Odometry sensors, gyro sensors and their design. The design of the sonar sensor system. Applications in automation and robotics. Orientation in space. Algorithms for working out decisions in a changing environment of mobile robot. Incremental navigation and navigation using external signs. Methods of route planning for mobile robot. Knowledge representation of robot-environment system. Artificial intelligence in robotics. 

Laboratory:
Controller design and programming for mobile robot. Kinematic structure of the mobile robot. The navigation system of mobile robot. Stationary power supply system for a mobile robot. The on-board power supply system for a mobile robot. Route planning a mobile robot. Communication Interface man - robot.

Seminar

Control methods of mobile robots. Selected aspects of robots kinematics. Navigation based on tactile sensors, sonar and IRPD. Power systems stationary mobile robots. Power systems onboard mobile robots. The implementation of selected elements of the system parallel manipulator. Selected aspects of the control of the mobile platform 6DOF.
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Examination:1 YES / NO
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Primary resources:

1. 
Feng L., , Borenstein J., Everett H. R.: Where am I: Sensors and Methods for Mobile Robot Positioning, Technical Report UM-MEAM-94-21, University of Michigan, Ann Arbor, MI, December, 1994.

2.
 Jones J.L., Flynn A.M., Seiger B.A.: Mobile robots. Inspiration to implementation, A.K. Peters, 1999.

3. 
Laumond J.-P., Ed. : Robot Motion Planning and Control, Springer, 1998.

4.
 Spong M.W., Vidyasagar M.: Robot dynamic and control, John Wiley and Sons, Inc, 1989.
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Additional resources:

1. 
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Total workload required to achieve learning outcomes

	No.
	Teaching mode
	Contact hours / Student workload hours

	1.
	Lecture
	15h/0h

	2.
	Classes
	

	3.
	Laboratory
	15h/22h 

	4.
	Project
	15h/23h

	5.
	Seminar
	/

	6.
	Other
Consultations
Exam
	/

	
	Total number of hours:
	45h/45h
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Total hours: 
	90
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Number of ECTS credits:

	3
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Number of ECTS credits allocated for contact hours:
	2
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Number of ECTS credits allocated for in-practice hours (laboratory classes, projects):
	1
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Comments:





Approved:

………………………….….
…………………………………………………....


(date, Instructor’s signature)
(date , the Director of the Faculty Unit signature)
� choose correct / unnecessary delete


� approx. 5-8 learning outcomes should be indicated


� 1 ECTS point – 25-30 hours of student work
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