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	FACULTY ……… / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish: 
Dźwięk cyfrowy
Name in English: 
Digital audio
Main field of study (if applicable):
Electronics
Specialization (if applicable): 
Acoustics
Level and form of studies: 
2nd level, full-time
Kind of subject: 
obligatory
Subject code: 
ETEU902
Group of courses: 
NO


	
	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
	
	30
	
	

	Form of crediting
	Examination
	
	Crediting with grade
	
	

	For group of courses mark (X) final course
	
	
	
	
	

	Number of ECTS points
	3
	
	1
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,5
	
	0,5
	
	


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES



\
	SUBJECT OBJECTIVES
C1 In the lecture students knows the basics theories and practical solution in the range of knowledge about analog-to-digital and digital-to-analog conversion, protective and channel coding of audio signals, rules and standards of perceptual coding and digital transmission of audio signals
C2 In the laboratory students obtain skills of making measurements of typical parameters of digital audio parts including perceptual codecs and digital audio transmission systems, interpretation and analysing of obtained results and preparing reports


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 knows the rules of analog-to-digital and digital-to-analog conversions of audio signals
PEK_W02 knows how the analog-to-digital and digital-to-analog converters works
PEK_W03 knows how to make measurements of digital audio parts
PEK_W04 knows the rules and standards of perceptual, protecting and channel coding of audio signals
PEK_W05 knows the rules and standards of digital audio transmission
PEK_W06 knows the rules and standards of synchronization of digital audio equipment
PEK_W07 knows what is jitter and what is jitter influence on the parameters of the audio signal
PEK_W08 knows the rules of digital audio format conversion
relating to skills:

PEK_U01 can make measurements of digital audio parts
PEK_U02 can analyze the data transmitted in selected audio standards
PEK_U03 can evaluate influence of perceptual coding for properties of audio signal
PEK_U04 can operate measuring instruments and selected digital audio equipment
PEK_U05 can analyze and interpret the results of measurements and preparing technical reports


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction, basics of sound transmission systems
	2

	Lec 2
	Time sampling
	2

	Lec 3
	Quantisation, dither, number representation
	2

	Lec 4
	Anti-aliasing filters, sample-and-hold circuit, emphasis, PCM analog-to-digital converters
	2

	Lec 5
	Sigma-delta converters
	2

	Lec 6
	Digital-to-analog conversion, digital-to-analog converters
	2

	Lec 7
	Measurements of digital audio parts
	2

	Lec 8
	Data compression and perceptual coding – theoretical basics
	2

	Lec 9
	Perceptual coding –standards
	2

	Lec 10
	Protective coding in audio systems, error concealment
	2

	Lec 11
	Channel codes for audio systems
	2

	Lec 12
	Transmission of digital audio – theoretical basics
	2

	Lec 13
	Transmission of digital audio –standards
	2

	Lec 14
	Synchronization of digital audio systems
	2

	Lec 15
	Jitter, conversion of digital audio formats
	2

	
	Total hours
	30


	Form of classes - laboratory
	Number of hours

	Lab 1
	Introduction to the laboratory, rules for the preparation of reports, the demonstration of selected measuring instruments
	3

	Lab 2
	Measurements of digital audio parts
	4

	Lab 3
	Transmission of digital audio
	4

	Lab 4
	Data compression and perceptual coding
	4

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Oral lecture
N2. Multimedia presentation
N3. Discussion
N4. Laboratory stand


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 Exam
	PEK_W01 – PEK_W08
	The final exam

	F2 Reports
	PEK_U01 – PEK_U05
	Rating the quality of the reports

	P = 0,65*F1 + 0,35*F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1] Pohlmann K.C., Principles of Digital Audio, McGraw-Hill Professional; 5th edition 2005.

[2] Watkinson J., The Art of Digital Audio, Focal Press; 3rd edition 2004.

[3] Plassche R., Scalone przetworniki analogowo-cyfrowe i cyfrowo-analogowe, WKiŁ, Warszawa 2001.

[4] Dunn J., Measurement Techniques for Digital Audio, Audio Precision 2001.
SECONDARY LITERATURE:
[1] Ballou G.M. editor, Handbook for Sound Engineers, Third Edition, Focal Press 2002.

[2] Czyżewski A., Dźwięk cyfrowy. Wybrane zagadnienia teoretyczne, technologia, zastosowania. EXIT, Warszawa 1998.

[3] PN-EN 61606. Urządzenia foniczne i audiowizualne -- Cyfrowe tory fonii -- Podstawowe metody pomiarów parametrów fonicznych.

[4] PN-EN 60958. Cyfrowy interfejs foniczny.

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

	Paweł Dziechciński, pawel.dziechcinski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Digital audio
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Acoustics
	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)
	S2EAK_W03
	C1
	Lec 2, Lec 3, Lec 6
	N1, N2

	PEK_W02
	S2EAK_W03
	C1
	Lec 4, Lec 5, Lec 6
	N1, N2

	PEK_W03
	S2EAK_W03
	C1
	Lec 7
	N1, N2

	PEK_W04
	S2EAK_W03
	C1
	Lec 8‑Lec 11
	N1, N2

	PEK_W05
	S2EAK_W03
	C1
	Lec 12, Lec 13
	N1, N2

	PEK_W06
	S2EAK_W03
	C1
	Lec 14
	N1, N2

	PEK_W07
	S2EAK_W03
	C1
	Lec 15
	N1, N2

	PEK_W08
	S2EAK_W03
	C1
	Lec 15
	N1, N2

	PEK_U01 (skills)
	S2EAK_U01
	C2
	Lab 2
	N3, N4

	PEK_U02
	S2EAK_U01
	C2
	Lab 3
	N3, N4

	PEK_U03
	S2EAK_U01
	C2
	Lab 4
	N3, N4

	PEK_U04
	S2EAK_U01
	C2
	Lab 1‑Lab 4
	N3, N4

	PEK_U05
	S2EAK_U01
	C2
	Lab 1‑Lab 4
	N3, N4


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

*** - from table above

