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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Metody sztucznej inteligencji
Name in English
Methods of artificial intelligence
Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)
Level and form of studies: 
2nd level, full-time
Kind of subject: 
obligatory
Subject code
ETEU609
Group of courses
YES


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	
	15
	

	Number of hours of total student workload (CNPS)
	30
	
	
	30
	

	Form of crediting
	Crediting with grade
	
	
	Crediting with grade
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

	including number of ECTS points for practical (P) classes 
	-
	
	
	1
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	0.5
	
	
	0.5
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K2EKA_W06
2. K2EKA_W07


\
	SUBJECT OBJECTIVES
C1 Earning the general knowledge in a range of:

- optimization methods,

- basic methods of artificial intelligence (SI),

- criterions of optimal SI algorithm selection for the given technical problem,

- the most popular, practical applications of the methods of artificial intelligence.

C2 Earning the abilities the make correct selection and application of the method of artificial intelligence for the given technical problem.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 – is able to describe the optimization methods and explain the principles of analysis of measurement results.

PEK_W02 – is able to describe the conception of neural network (NN) operation in a technical and medical applications.

PEK_W03 – is able to describe the need to use the different classes and architectures of the neural networks, depending on the initial assumptions for the given technical problem. 
PEK_W04 – is able to describe the various strategies of neural network training and the appropriate algorithm of NN training for the given optimization problem.
PEK_W05 – is able to describe the conception of the genetic algorithm (AG) operation and the examples of AG applications to the practical tasks of technical character.
PEK_W06 – is able to describe the stages of working of the simulated annealing algorithm. 

PEK_W07 – is able to describe the conception of use of the game theory to solve the optimization problem.

PEK_W08 – describes the practical problem which needs application of intelligent methods of optimization and is able to describe the methods of selection of the best algorithm, suitable to solve this problem.
PEK_W09 – is able to describe the software tool(-s) dedicated to solution of optimization problem with the use of artificial intelligence methods.
relating to skills:
PEK_U01can formulate the practical problems which needs application of intelligent methods of optimization and can select the algorithm suitable to optimal solution of this problem.
PEK_U02 can outline the plan of solution (with the use of artificial intelligence methods) of a given technical problem.
PEK_U03 can apply the theoretical basics of the artificial intelligence methods in practice.
PEK_U04 can use the interdisciplinary knowledge within a range of individual project task.
PEK_U05 can solve completely the practical task of technical character.
PEK_U06 can interpret the practical meaning of obtained results.

PEK_U07 can prepare the writing report on the actions provided during realization of the project of technical nature.




	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction to the subjects of lectures, requirements and the form of final crediting.
	1

	Lec 2
	Review of the optimization methods and the algorithms for measurement results analysis. 
	2

	Lec 3
	Neural networks, principles of operation and the analysis of exemplary applications.
	2

	Lec 4
	Linear neural networks and their limitations, non-linear neural network, three layer neural network with hidden layer
	2

	Lec 5
	Review on methods of neural network training.
	2

	Lec 6
	Genetic algorithms.
	2

	Lec 7
	Simulated annealing.
	2

	Lec 8
	Game theory, examples of applications of the methods of artificial intelligence.
	2

	
	Total hours
	15


	Form of classes - project
	Number of hours

	Proj 1
	Introduction to the subjects of projects, requirements and the form of crediting, regulations of health and safety-at-work legislation.
	

	Proj 2
	Formulation of the concept of the project and choice of subject of the project.
	

	Proj 3
	Literature reconnaissance.
	

	Proj 4
	Selection of the software tool for the realization of the project.
	

	Proj 5
	Creation of the software application dedicated to realization of the project goal.
	

	Proj 6
	Testing of the software designed during realization of the project.
	

	Proj 7
	Analysis of the obtained results for the given project task.
	

	Proj 8
	Writing of the final report on realization of the project task.
	

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Lecture with the use of multimedia tool.
N2. Project - the discussion on the chosen technical problem, advancement in project work and obtained results.
N3. Self-studies - preparation of the students to project classes.


EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMENT
	Evaluation (F – forming (during semester), P – concluding (at semester end)
	Educational effect number
	Way of evaluating educational effect achievement

	F1
	PEK_U01 PEK_U07
	Oral responses and discussions concerning the problems solved during the classes, writing report including information on realization of the laboratory tasks.

	F2
	PEK_W01 PEK_W09
	Crediting in a writing form.


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  M. Flasiński „Wstęp do sztucznej inteligencji”, PWN, Warszawa 2011.

[2]  R. Tadeusiewicz, P. Lula „Wprowadzenie do sieci neuronowych”, Stasoft, Kraków 2001.

[3]  D. Goldberg „Algorytmy genetyczne i ich zastosowania”, WNT, Warszawa 2003.
SECONDARY LITERATURE:
[1]  S. Osowski „Sieci neuronowe do przetwarzania informacji”, Oficyna Wydawnicza Politechniki Warszawskiej, Warszawa 2006.

[2]  R. Penrose „Nowy umysł cesarza”, PWN, Warszawa 2000.

[3]  K. Bartecki „Sztuczne sieci neuronowe w zastosowaniach. Zbiór ćwiczeń laboratoryjnych z wykorzystaniem przybornika Neural Network programu Matlab.“ Oficyna Wydawnicza Politechniki Opolskiej, Opole 2010.



	SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

	


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Methods of artificial intelligence
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	Subject educational effect
	Correlation between subject educational effect and educational effects defined for main field of study and specialization (if applicable)**
	Subject objectives***
	Programme content***
	Teaching tool number***

	PEK_W01
	S2EAE_W09
	C1
	Lec 1, Lec 2
	1

	PEK_W02
	S2EAE_W09
	C1
	Lec 3
	1

	PEK_W03
	S2EAE_W09
	C1
	Lec 4
	1

	PEK_W04
	S2EAE_W09
	C1
	Lec 5
	1

	PEK_W05
	S2EAE_W09
	C1
	Lec 6
	1

	PEK_W06
	S2EAE_W09
	C1
	Lec 7
	1

	PEK_W07
	S2EAE_W09
	C1
	Lec 8
	1

	PEK_W08
	S2EAE_W09
	C1
	Lec 8
	1

	PEK_W09
	S2EAE_W09
	C1
	Lec 8
	1

	PEK_U01
	S2EAE_U10
	C2
	Pr1, Pr2
	2, 3

	PEK_U02
	S2EAE_U10
	C2
	Pr3, Pr4, Pr5, Pr6
	2, 3

	PEK_U03
	S2EAE_U10
	C2
	Pr3, Pr4, Pr5, Pr6
	2, 3

	PEK_U04
	S2EAE_U10
	C2
	Pr3, Pr4, Pr5, Pr6
	2, 3

	PEK_U05
	S2EAE_U10
	C2
	Pr3, Pr4, Pr5, Pr6
	2, 3

	PEK_U06
	S2EAE_U10
	C2
	Pr7
	2, 3

	PEK_U07
	S2EAE_U10
	C2
	Pr8
	2, 3


** - enter symbols for main-field-of-study/specialization educational effects

*** - from table above

