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	FACULTY ……… / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish  Sieci neuronowe i algorytmy uczenia

Name in English  Neural networks and their learning

Main field of study (if applicable): Control Engineering and Robotics

Specialization (if applicable: Applied Computer Engineering

Level and form of studies: 1st level, full-time 

Kind of subject: obligatory 

Subject code  ETES00718

Group of courses YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	15
	
	

	Number of hours of total student workload (CNPS)
	60
	
	30
	
	

	Form of crediting
	 crediting with grade
	
	 crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	3
	
	
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1
	
	


*delete as applicable

	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES

1. K1EKA_W01.

2. K1EKA_W02.

3. K1EKA_W25.


\

	SUBJECT OBJECTIVES

C1 To provide an overwiew of basic structures of neural networks (NN) and rules of their operating

C2 To get knowledge of NN design

C3 To get skills in applying NN for modelling, control, pttern recognition and optimization




	SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_W01  - has knowledge of basic structures of neural networks (NN) and rules of their operating

PEK_W02  -  has knowledge of rules and algorithms of NN learning

PEK_W03  - knows abilities of NN in data analysis

PEK_W04 – knows range of possible applications of NN and related methods in decision support systems

PEK_W05 –   knows range of possible applications of NN for prediction, modelling, pattern recognition, image and signl processing

relating to skills:

PEK_U01 – is able to design NN of the feedforeward sigmoidal and radial basis functions type

PEK_U02 – has skills that are necessary to select a structure of NN and an algorithm of its learning

PEK_U03 – is able to apply NN for solving selected problems of  prediction, modelling, pattern recognition

PEK_U04 – has skills that are necessary to evaluate an effciency of NN

PEK_U05 – is able to construct a

PEK_U06 – has skills that are necessary to solve 

PEK_U07 – is able to implement a simple NN as a classifier and a method of its learning

relating to social competences:

PEK_K01  understands the role of searching and evaluating information

PEK_K02 undestands the needs of self-learning


	PROGRAMME CONTENT
	
	

	Form of classes - lecture
	Number of hours
	
	

	Lec 1
	Introduction to NN
	2

	Lec 2
	Classes of NN and ways of their operating
	2

	Lec 3
	A preceptron and its learning
	2

	Lec 4
	Feedforward NN as a tool for function approximation
	2

	Lec 5
	The method of back-propagation
	2

	Lec 6
	Learning NN using optimization method
	2

	Lec 7
	Selecting the structure of NN
	2

	Lec 8
	RBF nets
	2

	Lec 9
	Vapnik nets
	2

	Lec 10
	Recurrent NN
	2

	Lec 11
	Kohonen's slef-organizing nets
	2

	Lec 12
	NN as classifiers and approximators
	2

	Lec 13 
	Applications of NN in signals and images analysis
	2

	Lect 14
	NN in modelling and diagnostics
	2

	Lec 15
	Summary of the course
	2

	
	Total hours
	30


	Form of classes - class
	Number of hours
	
	

	Cl 1
	
	

	Cl 2
	
	

	Cl 3
	
	

	Cl 4
	
	

	..
	
	

	
	Total hours
	


	Form of classes - laboratory
	Number of hours
	
	

	Lab 1
	Introduction 
	1

	Lab 2
	
	2

	Lab 3
	
	2

	Lab 4
	
	2

	Lab 5
	
	2

	Lab 6
	
	2

	Lab 7
	
	2

	Lab 8
	
	2

	
	Total hours
	15


	Form of classes - project
	Number of hours
	
	

	Proj 1
	Topics, tasks and tools – discussions
	3

	Proj 2
	Evaluating topcs of projects
	2

	Proj 3
	Consulting
	2

	Proj 4
	Consulting
	2

	Proj 5
	Consulting
	2

	Proj 6
	Presentations of reslts and discussion
	2

	Proj 7
	Presentations of reslts and discussion
	2

	
	Total hours
	15


	Form of classes - seminar
	Number of hours
	
	

	Sem 1
	
	

	Sem 2
	
	

	Sem 3
	
	

	…
	
	

	
	Total hours
	


	TEACHING TOOLS USED

	N1. Lectures + Video projector

N2. project exercises

N3. Consulting

N4  Homework -  working on projects

N5   Homework – self-studies of  selected methods


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_U05

PEK_K01  PEK_K02
	 Questions and answers

evaluation of  projects

	F2
	PEK_W01  PEK_W05
	Test

	F3
	
	

	C=0,4*F1 + 0,6*F2 
	
	


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:

L. Rutkowski "Metody i techniki sztucznej inteligencji",Warszawa , PWN 2009

.J.Korbicz, A. Obuchowicz, D. Uciński "Sztuczne sieci neuronowe.
 PLJ 1994, Warszawa

J. Żurada, M. Barski, W. Jędruch "Sztuczne sieci neuronowe",
PWN, Warszawa 1996.

Stanisław Osowski „Sieci neuronowe w przetwarzaniu informacji.”; Warszawa 2000.

SECONDARY LITERATURE:

Haykin S., Neural Networks and Learning Machines, Prentice Hall 2011

Press W, Teukolsky S, Vetterling W and Flannery B  Numerical Recipes 3rd edn. Cambridge University Press 2007.



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

	Ewa Skubalska-Rafajłowicz 320-33-45 ewa.rafajlowicz@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

……………………………

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY ………………………..

AND SPECIALIZATION ……………………………..

	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


	S1EZI_W03, S1EZI_W01
	C1
	Wy1-Wy12
	1,3,5

	PEK_W02
	S1EZI_W03, S1EZI_W01
	C1
	Wy3,Wy5

Wy6,8-11
	1,3,5

	PEK_W03
	S1EZI_W03, S1EZI_W01
	C2
	Wy7,12-14
	1,3,5

	PEK_W04
	S1EZI_W03, S1EZI_W01
	C3
	Wy13-14
	1,3,5

	PEK_W05
	S1EZI_W03, S1EZI_W01
	C3
	Wy3,8-11
	1,3,5

	PEK_U01
	S1EZI_U3, S1EZI_U1
	C3
	P1-P7
	1,2, 3,4

	PEK_U02
	S1EZI_U3, S1EZI_U1
	C3
	P1-P7
	1,2,3, 4

	PEK_U03
	S1EZI_U3, S1EZI_U1
	C3
	P1-P7
	1,2,3,4

	PEK_U04
	S1EZI_U3, S1EZI_U1
	C3
	P1-P7
	1,2,34

	PEK_U05
	S1EZI_U3, S1EZI_U1
	C3
	P1-P7
	1,2,3,4

	PEK_K01 
	K1EKA_W38, K1EKA_K05
	C1-C6
	Wy1-15,P1-7
	1,2,3,4

	PEK_K02
	K1EKA_K05
	C1-C6
	P1-7
	1,2,3,4


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

*** - from table above

