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	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish: 
Analiza i przetwarzanie obrazów

Name in English:
Image processing and analysis 
Main field of study (if applicable): Electronics
Specialization (if applicable): Applied Computer Engineering 
Level and form of studies: 1st level, full-time
Kind of subject: obligatory 
Subject code ETES 701
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
	1
	
	1
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1EKA _W01
2. K1EKA _W02

3. K1EKA _W03

4. K1EKA _W04

5. K1EKA _W14

6. K1EKA _W15

7. K1 EKA _U01

8. K1 EKA _U02


\
	SUBJECT OBJECTIVES
C1 
Student knows algorithms for data interpolation, approximation, noise reduction, regression estimation, orthogonal transforms, coding and compression.

C2
Student knows how to design and implement interpolation, approximation, and filtering algorithms. 

C3
Student knows how to select proper coding, transform and compression algorithms with respect to the type of the processed data.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01
A student knows selected signal/image sampling algorithms

PEK_W02
A student knows selected interpolation algorithms

PEK_W03
A student knows basic approximation algorithms

PEK_W04
A student knows selected orthogonal transforms and their properties

PEK_W05
A student knows basic nonparametric regression estimation algorithms

PEK_W06
A student knows selected lossless compression algorithms

PEK_W07 
A student knows selected lossy compression algorithms (transform coding)
relating to skills:

PEK_U01 
A student is able to select and justify a proper interpolation, approximation or estimation algorithm for a signal or image.

PEK_U02 
A student is able to select and justify a proper orthogonal transform in an regression estimation problem

PEK_U03 
A student is able to select and justify a proper compression algorithm


	PROGRAMME CONTENT

	Form of lecture
	Number 

of hours

	Lec1
	Introduction. Description of a data processing and analysis pipeline and its components
	1

	Lec 2
	Selected signal and image sampling algorithms

	2

	Lec 3
	Selected interpolation algorithms 
	2

	Lec 4
	Selected approximation algorithms
	2

	Lec 5
	Orthogonal transforms and their properties
	2

	Lec 6
	Nonparametric regression estimation and noise reduction
	2

	Lec 7
	Basic lossless data compression algorithms
	2

	Lec 8
	Basic lossy transform coding algorithm
	2

	
	
	15

	Form of laboratory exercises
	Number 

of hours

	La1
	Scope of the exercises: development and programming tools (e.g. C/C++/C#/Java IDEs or Matlab)
	1

	La2
	Interpolation: signal and image sampling and recovery with a select interpolation schemes
	2

	La3
	Approximation: signal and image recovery with a select approximation schemes
	2

	La4
	Nonlinear vs. linear approximation
	2

	La5
	Estimation: signal and image recovery from noisy observations
	2

	La6
	Lossless coding: RLE algorithm
	2

	La7
	Lossy transform coding 
	2

	La8
	Design and implementation of the students algorithm
	2

	
	
	15


	TEACHING TOOLS USED

	N1. A lecture with multimedia presentation

N2. A computer/terminal, software development environment, Matlab, word processing and spreadsheet applications 


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

	F1 
	PEK_W01-PEK_W07
	Oral or written exam

	F2
	PEK_U01- PEK_U03
	Laboratory exercises reports

	P = 0.5 * F1 + 0.5 * F2 (provided that the laboratory exercises are completed)
	
	


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Richard G. Lyons, "Wprowadzenie do cyfrowego przetwarzania sygnałów", Wydawnictwa Komunikacji i Łączności, Warszawa 2000
[2]  K. Sayood, „Kompresja danych” Wprowadzenie, READ ME, Warszawa, 2002.
SECONDARY LITERATURE:
[1]  Selected papers from digital signal and image processing journals, e.g. IEEE, Kluwer, Elsevier.

[2]  Artur Przelaskowski, „Kompresja danych”, BTC 2002
[3]  D. Salomon, “Data Compression. The Complete Reference” Springer-Verlag, 2003

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

	Przemysław Śliwiński, Ph.D, D. Sc.; przemyslaw.sliwinski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Image processing and analysis
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Electronics
AND SPECIALIZATION 
Applied Computer Engineering 
	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 (knowledge)
	S1EZI_W01
	C1, C2
	Wyk2
	N1

	PEK_W02
	S1EZI_W01
	C1, C2
	Wyk3
	N1

	PEK_W03
	S1EZI_W01
	C1, C2
	Wyk4
	N1

	PEK_W04
	S1EZI_W01
	C1, C2
	Wyk5
	N1

	PEK_W05
	S1EZI_W01
	C1, C2
	Wyk6
	N1

	PEK_W06
	S1EZI_W01
	C3
	Wyk7
	N1

	PEK_W07
	S1EZI_W01
	C3
	Wyk8
	N1

	PEK_U01 (competencies)
	S1EZI_U01
	C1
	La1,La2,La3
	N2

	PEK_U02
	S1EZI_U01
	C2
	La4,La5
	N2

	PEK_U03
	S1EZI_U01
	C3
	La6,La7
	N2


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

*** - from table above

