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COURSE  DESCRIPTION
	1. Course title: Methods of artificial intelligence in control systems
	2. Es2-ELEN-13o-II

	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) RE5

	7. Profile of studies: general academics

	8. Programme:               for all specialty 

	9. Semester: II

	10. Faculty teaching the course:                                                Department of Power Electronics, Electrical Drives and Robotics

	11. Course instructor:                                                                   Maciej SAJKOWSKI PhD eng., Tomasz STENZEL PhD eng.

	12. Course classification:                                                                basic subject of study

	13. Course status:                                                                            compulsory /elective

	14. Language of instruction:                                                              English

	15. Pre-requisite qualifications: Numerical methods, Automation and automatic control, Computer modeling in power electronics. A student starting classes should understand the operation and description methods of dynamical systems, has a basic knowledge in computer modeling of electrical circuits as well as electrical and electromechanical systems.

	16. Course objectives: Obtaining by the student  skills and competence to apply of modern computational intelligence tools such as genetic algorithms, neural networks and fuzzy logic in tasks related to the design, diagnosis, optimization and control of electrical and power electronics system;

	17. Description of learning outcomes:

	Nr
	Learning outcomes description
	Method of assessment
	Teaching methods
	Learning outcomes reference code

	1.
	The student knows the basic artificial intelligence methods and tools used to solve complex engineering tasks in the field of specialty being studied.
	Written test, Evaluation of laboratory and seminar reports
	Lecture, 

Laboratory exercises, seminar
	K2A_W10+


	2.
	The student during the seminar developing selected issue, problem concerning the application of artificial intelligence methods in electrical engineering is able to obtain information from literature, databases, and other sources; is able to integrate the information obtained, to make their interpretation and critical evaluation, and draw conclusions as well as formulate and justify exhaustively opinions.
	Evaluation of laboratory and seminar reports
	Laboratory exercises, Seminar
	K2A_U01++

	3.
	The student during the laboratory, preparing a report on the exercise can develop a detailed documentation of the results of the research task.
	Written test, Evaluation of laboratory and seminar reports
	Laboratory exercises, Seminar
	K2A_U03++


	4. 
	The student is able to formulate and test, using appropriate simulation tool hypotheses, related to the modeling and control of electrical systems using the methods of artificial intelligence.
	Evaluation of laboratory reports
	Laboratory exercises, Seminar
	K2A_U08+


	5.
	The student is able, using the methods of artificial intelligence to solve complex engineering tasks in the field of electrical engineering, including research tasks.
	Evaluation of laboratory and seminar reports
	Lecture, 

Laboratory exercises, Seminar
	K2A_U13+

	18. Teaching modes and hours
Lecture /  BA /MA Seminar / Class / Project / Laboratory

15 h lectures/ 15 h Laboratory / 15 h Seminar

	19. Syllabus description:

Lectures:

Fundamental concepts; Definitions and characteristics of the artificial intelligence.  Features of artificial intelligence. The history of artificial intelligence. Classification of intelligent systems: expert systems, fuzzy logic, neural networks, genetic algorithms, multi-agent systems.

Fuzzy logic. Classical sets theory vs. fuzzy set theory. Membership function, variables and linguistic quantifiers, fuzzy relations, basic operations on fuzzy sets. Construction and rule of operation of fuzzy model and the fuzzy controller. Fuzification and defuzzification, rules of inference. Mamdani and Sugeno rules of inference. The use of fuzzy logic in a diagnosis and in a control as a tool for decision making.
Artificial neural networks. Biological neurons. Models of artificial neuron. The structure of neural networks. The issues of learning networks, learning methods. Examples of applications of artificial neural networks: prediction, classification and recognition, data matching, data analysis, signal filtering, optimization and diagnostics systems as well as control systems of electrical equipment.

Genetic algorithms. Diagram of the classical genetic algorithm. Overview of selection methods, the operators of a selection. Overview of crossover approaches, crossover operators. Review of methods of mutation, the mutation operators. The genetic algorithms stop criteria. Application of genetic algorithms to solve optimization problems with nonlinear constraints.
Design, rule of opperation and examples of expert systems in technical diagnostics and control.

Laboratory:
Fundamentals of neural networks, basic application of neural networks, advanced application of neural networks in modeling and control of dynamic systems. Fundamentals of fuzzy logic control. Applications of fuzzy logic control.
Seminar
Problem solving related to elements of genetic algorithms and evolution strategies.



	20. Examination: Yes  No semester: II


	21. Primary sources:

1.
Driankov D., Hellendoorn H., Reifrank M.: An Introduction to Fuzzy Control, Second Edition, Springer-Verlag, (1993)
2.
Bishop  C.M.: Neural Networks for Pattern Recognition, Oxford: Oxford University Press (1995)
3.
Gurney K.: An Introduction to Neural Networks London: Routledge (1997) 
4.
Goldberg D.E.: Genetic Algorithms in Search, Optimization and Machine Learning, Addison-Wesley Longman Publishing Co., Inc. (1989)

5.
Jackson P.: Introduction To Expert Systems (3 ed.), Addison Wesley, p. 2 (1998)

6.
Russell S. J. , Norvig P.:  Artificial Intelligence: A Modern Approach (3rd ed.). Upper Saddle River, New Jersey: Prentice Hall. (2009)

	22. Secondary sources:

	23. Total workload required to achieve learning outcomes
Lp.

Teaching mode :
                  Contact hours / Student workload hours
1

Lecture
15h/27h
2

Classes
3

Laboratory
15h/10h 
4

Seminar
15h/8h
5

BA/ MA Seminar
/

6

Other
/

Total number of hours
45h/45h


	24. Total hours:90

	25. Number of  ECTS credits: 3

	26. Number of ECTS credits  allocated for contact hours: 1

	27. Number of ECTS credits  allocated for in-practice hours (laboratory classes, projects): 1

	26. Comments:




Approved:

…………………………….


…………………………………………………

(date, Instructor’s signature)



(date , the Director of the Faculty Unit signature)
Z1-PU7





WYDANIE N3





Strona � PAGE �1� z � NUMPAGES  �3�











	
	Z1-PU7
	Edition N3
	Annex No. 5 to Directive No. 33/11/12






2

