Zał. nr 4 do ZW 64/2012
	FACULTY OF ELECTRONICS / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish Analiza i przetwarzanie sygnałów akustycznych
Name in English Analysis and processing of acoustic signals
Main field of study (if applicable): Electronics (EKA)  

Specialization (if applicable): Acoustics (EAK)
Level and form of studies: 1st/ 2nd* level, full-time / part-time*
Kind of subject: obligatory / optional / university-wide*
Subject code ETEU904
Group of courses YES / NO*


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	90
	
	60
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	5
	
	
	
	

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

	including number of ECTS points for direct teacher-student contact (BK) classes
	2
	
	1
	
	


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

2. 

3. 


\
	SUBJECT OBJECTIVES
C1 Acquiring the knowledge regarding the advanced methods of analysis and processing of acoustical signals.
C2 Acquiring the knowledge regarding the usage of advanced digital signal processing techniques in analysis, processing and synthesis of acoustical signals.
C3 Acquiring the skills of proceeding by oneself the analysis of signal characteristics in tome and frequency domains.
C4. Acquiring the skills of usage of tools and algorithms of digital acoustic signals processing.



	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_W01 The student has the knowledge from the range of digital acoustic signal processing problems in time and frequency domains.
PEK_W02 The student has the knowledge from the range of description of advanced digital signal processing in analysis, processing and synthesis of acoustical signals.
PEK_W03 The student has the knowledge from the range of the usage of advanced digital signal processing techniques in modeling of voice channel and signals.
PEK_W04 The student has the knowledge from the range of advanced coding techniques of acoustical signals.
PEK_W05 The student knows the rules of usage of advanced digital signal processing techniques on the processing of acoustical signals.
PEK_W06 The student knows the rules of usage of advanced digital signal processing techniques in the synthesis of acoustical signals.
relating to skills:
PEK_U01 The student can process the analog sound signal into digital form and proceed the analysis of characteristics in time and frequency domains.
PEK_U02 The student can the tools and algorithms of digital signal processing for sound signal synthesis.
PEK_U03 The student can use signal processors in the analysis of acoustical signals, speech and speaker recognition.
PEK_U04 The student can use tools and algorithms of digital processing of acoustical signals in the automatic speech and speaker recognition.
PEK_U05 The student can use tools and algorithms of digital processing of acoustical signal in the restoration of voice and music recordings.



	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1 – Lec 2
	Introduction to signal processing. Basic digital audio signal processing. Speech signal description in time domain and frequency domain.
	4

	Lec 3 – Lec 6
	Z – Transform. Audio signals analysis of linear prediction method.  Homomorphic signals processing. Cepstral analysis. Homomorphic prediction. The homomorphic prediction analysis of audio signals
	8

	Lec 7
	Acoustic tube modeling of speech production.
	2

	Lec 8 – Lec 9
	Audio and video coding algorithms. 
	4

	Lec 10 – Lec 13
	Automatic recognition of speech and speakers. Sound object localization in audio recording.  Speech detection. Audio digital watermarking system for multimedia copyright protection. Methods of enhancement of noisy acoustic signals.
	8

	Lec 14 – Lec 15
	Speech and music synthesis. Synthesizing speech from electromyographic (EMG) signals.
	4

	
	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
	2

	Lab 2 – Lab 7
	The acqusition of sound signals and analysis of time and frequency parameters of these signals. Usage of smoothing windows in signal analysis. Cepstral and autocorrelation analysis and linear prediction.
	12

	Lab 8 – Lab 9
	Acoustical signal synthesis. Speech synthesis text-to-speech (TTS)
	4

	Lab 10 – Lab 11
	Signal processors in analysis of acoustical signals and automatic speech and speaker recognition
	4

	Lab 12 – Lab 13
	Automatic speech and speaker recognition
	4

	Lab 14 – Lab 15
	Cleaning the voice and music recordings from the noise
	4

	
	Total hours
	30


	Form of classes - project
	Number of hours

	Proj 1
	
	

	Proj 2
	
	

	Proj 3
	
	

	Proj 4
	
	

	…
	
	

	
	Total hours
	


	Form of classes - seminar
	Number of hours

	Sem 1
	
	

	Sem 2
	
	

	Sem 3
	
	

	…
	
	

	
	Total hours
	


	TEACHING TOOLS USED

	N1. Lectures with the Power Point presentations.
N2. Tests checking the readiness for laboratory classes.
N3. Tutorials
N4. The preparation for laboratory classes – students own work.
N5. Reports of laboratory classes – students own work
N6. The preparation for the exam – students own work



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_W01 - PEK_W06
	Discussion

	F2 
	PEK_U01 - PEK_U05
	Mark for the readiness and the reports of laboratory classes

	F3
	
	

	C - mark for the exam ¾  + mark for the laboratory ¼ (¼ F2))


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Cz. Basztura, Źródła, sygnały i obrazy akustyczne, WKiŁ, Warszawa 1988. 
[2]  A.V. Oppenheim, Sygnały cyfrowe. Przetwarzanie i zastosowanie, WNT, 1982.
[3]  R. G. Lyons, Wprowadzenie do cyfrowego przetwarzania sygnałów, WKŁ, 2000

[4]  A. Dąbrowski, Przetwarzanie sygnałów przy użyciu procesorów sygnałowych. Wyd. Politechniki Poznańskiej, Poznań 2000.
SECONDARY LITERATURE:
[1]  Zalecenia ITU
[2]  A. Czyżewski, Dźwięk cyfrowy, Akademicka Oficyna Wydawnicza EXIT, Warszawa 1998

[3]  P. Vary, R. Martin, Digital Speech Transmission, John Wley & Sons Ltd, 2005

[4]  W. C. Chu, Speech Coding Algorithms, Wiley-Interscience, 2003



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

	  Stefan Brachmański, stefan.brachmanski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Analysis and processing of acoustic signals
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics (EKA)
AND SPECIALIZATION Acoustics (EAK)
	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_W06
	C1
	Lec1, Lec2
	N1, N2, N3

	PEK_W02
	S2EAK_W06
	C1
	Lec3, Lec4, Lec5, Lec6
	N1, N2, N3

	PEK_W03
	S2EAK_W06
	C1
	Lec7
	N1, N2, N3

	PEK_W04
	S2EAK_W06
	C2
	Lec8, Lec9
	N1, N2, N3

	PEK_W05
	S2EAK_W06
	C2
	Lec10, Lec11, Lec12, Lec13
	N1, N2, N3

	PEK_W06
	S2EAK_W06
	C2
	Lec14, Lec15
	N1, N2, N3

	
	
	
	
	

	PEK_U01 (skill)
	S2EAK_U04
	C3
	Lab2, Lab3, Lab4, Lab5, Lab6, Lab7
	N3, N4, N5

	PEK_U02
	S2EAK_U04
	C4
	Lab8, Lab9
	N3, N4, N5

	PEK_U03
	S2EAK_U04
	C4
	Lab10, Lab11
	N3, N4, N5

	PEK_U04
	S2EAK_U04
	C4
	Lab12, Lab13
	N3, N4, N5

	PEK_U05
	S2EAK_U04
	C4
	Lab14, Lab15
	N3, N4, N5


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

*** - from table above

