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	FACULTY OF ELECTRONICS

SUBJECT CARD

Name in Polish … Podstawy przetwarzania sygnałów
Name in English … Fundamentals of signal processing
Main field of study (if applicable): Electronics
Specialization (if applicable): ……………………..

Level and form of studies: 1st level, full-time 
Kind of subject: obligatory
Subject code  ETEW010
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)
	90
	
	60
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	crediting with grade

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	2
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1
	
	1.5
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. K1TEL_W01, K1TEL_U01

2. K1TEL_W02, K1TEL_U02, K1TEL_W03

3. K1TEL_W04

4. K1TEL_W11

5. K1TEL_W18, K1TEL_U16


\
	SUBJECT OBJECTIVES
C1. He knows the basic concepts of the theory of digital signal processing for deterministic and random signals, in particular the task of: sampling, quantization, transformations, filtering, estimation and detection.
C2. He can analyze the properties of the signals in the time and frequency domain, also synthesize digital filters using dedicated software.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01: Knowledge of the nature, characteristics and statistics of analog and digital signals, deterministic and random
PEK_W02: Knowledge about the essence of the transformation of signals

PEK_W03: Knowledge of digital signal filtering and fundamental methods of digital filter design
PEK_W04: Knowledge of the nature and methods of estimation and detection
relating to skills:

PEK_U01: Ability to realize basic digital signal processing algorithms

PEK_U02: Ability to analyze results of the signal processing and presentation of the results of the analysis




	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction: classification of signals, signal processing purposes, the basic parameters of deterministic signals
	2

	Lec 2
	Spaces signals and transforms: Hilbert space, approximation, time domain and frequency domain, Fourier transform, other transformations
	4

	Lec 3
	Analysis of the similarity of signals, time-frequency transforms, wavelet transform
	2

	Lec 4
	The digitization of signals: sampling theorem, sampling errors, aliasing, quantization, interpolation, decimation
	2

	Lec 5
	Discrete and fast Fourier transform
	3

	Lec 6
	Systems in signal processing: classification, description, systems with discrete time, the Z transformation
	2

	Lec 7
	Digital filtering: difference equation, the location of zeros and poles of the filter transfer function, filter types, the basic structure of the filter, the inverse filter
	3

	Lec 8
	Designing digital filters
	2

	Lec 9
	Random signals: the definition of a stochastic process, process statistics
	3

	Lec 10
	Stationary random processes: definitions of stationarity, examples of processes, classes of equivalence classes, signal passage through a linear system, the system identification elements
	2

	Lec 11
	Introduction to estimation theory: the essence of estimation, estimation errors, the classes of estimators, estimation methods of the basic statistics, examples
	3

	Lec 12
	Introduction to the theory of detection: the essence of detection, detection alphabet, the criterion of detection, error detection, Bayesian criterion, examples
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab 1
	Getting to know the software used for digital signal processing
	3

	Lab 2
	The implementation of the calculation of the spectrum for model signals and real-world signals, results analysis
	3

	Lab 3
	Implementation of digital filter design and filtering the model signals and real-world signals, results analysis
	3

	Lab 4
	Implementation of histogram calculation and correction functions for model signals and real-world signals, results analysis
	3

	Lab 5
	The realization of individual calculation task for model or real-world signal, analysis of the results, preparation of reports
	3

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. The lecture mainly using the board, usage of multimedia for presenting of examples

N2. Lecture materials are available on: https://zts.ita.pwr.wroc.pl
N3. MATLAB software

N4. Discussion of the tasks to be performed in the laboratory, the presentation of exemplary solutions, oral skills testing

N5. Individual realization of laboratory tasks, written skills testing

N6. Consultations

N7. Independent student work

N8. The implementation of e-test at the end of the course


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_U01-04
	Oral knowledge test

	F2
	PEK_U01-05
	Innovativeness of solution and presentation of results

	F3
	PEK_W01-08
	Assessment of the number of correct answers obtained

	C = 0.25*F1 + 0.25*F2 + 0.5*F3


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] Lyons R.G. Wprowadzenie do cyfrowego przetwarzania sygnałów,  WKŁ, Warszawa 1997

[2] Oppenheim A.V, Schafer R.W, Cyfrowe przetwarzanie sygnałów, WKŁ, Warszawa 1979

[3] Zieliński T., Od teorii do cyfrowego przetwarzania sygnałów, WKŁ, Warszawa, 2006

[4] Papoulis A., Prawdopodobieństwo, zmienne losowe i procesy stochastyczne, Warszawa, PWN, 1972
SECONDARY LITERATURE:
[1] Szabatin J., Podstawy teorii sygnałów, Warszawa, WKŁ, 2000

[2] Bendat J.S., Piersol A.G., Metody analizy i pomiaru sygnałów losowych, Warszawa, PWN, 1976

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

	Ryszard Makowski, ryszard.makowski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
… Fundamentals of signal processing …

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics 
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 (knowledge)
	K1EKA_W14
	C1
	Lec1, Lec3, Lec4, Lec9, Lec 10
	N1, N2, N6, N7, N8

	PEK_W02
	K1EKA _W14
	C1
	Lec2, Lec5
	N1, N2, N6, N7, N8

	PEK_W03
	K1EKA _W14
	C1
	Lec6, Lec7, Lec8
	N1, N2, N6, N7, N8

	PEK_W04
	K1EKA _W14
	C1
	Lec11, Lec12
	N1, N2, N6, N7, N8

	PEK_U01 (skills)
	K1EKA _U12
	C2
	Lab1-Lab4
	N3, N4, N5, N6

	PEK_U02
	K1EKA _U12
	C2
	Lab2-Lab5
	N3, N4, N5, N6


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

*** - from table above

