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

SUBJECT CARD

Name in Polish:  
Laboratorium akustyki technicznej i inżynierii dźwięku
Name in English:
Laboratory of Technical Acoustics and Sound Engineering
Main field of study (if applicable):
Electronics 

Specialization (if applicable):
Acoustical Engineering
Level and form of studies:

1st/ 2nd* level, full-time / part-time*
Kind of subject: 


obligatory / optional / university-wide*
Subject code:



EKES002
Group of courses:


YES / NO*


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	
	
	60
	
	

	Number of hours of total student workload (CNPS)
	
	
	120
	
	

	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
	
	
	
	
	

	Number of ECTS points
	
	
	4
	
	

	including number of ECTS points for practical (P) classes 
	
	
	4
	
	

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


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
K1EKA_W22

K1EKA_W14


\
	SUBJECT OBJECTIVES
C1
Acquiring skills of preparation and performing the process of realization of studio sound recordings using proper devices and electroacoustic systems.
C2
Acquiring skills for using advanced methods of digital sound edition and production in sound 
engineering and sound realization.
C3
Acquiring skills for operating and using one- and multitrack digital audio workstations to sound 
edition, realization and production.
C4
Acquiring skills for performing measurements of typical parameters of electroacoustic devices, 
as well as for interpretation of obtained results.
C5
Purchase of the ability to perform measurements of noise and vibration.
C6
Acquiring skills to design means of noise protection and the use of professional software for 
acoustic calculations.
C7
Acquiring skills to
perform ultrasonic measurements of fundamental physical parameters, as well 
as to operate ultrasonic devices assigned for nondestructive testing.

C8
Acquiring skills for elaborating of reports from performed investigations.

	


	SUBJECT EDUCATIONAL EFFECTS
relating to skills:

PEK_U01
Student prepares and performs the process of registering and realization of studio recordings by means of proper devices and electroacoustic systems, and methods of digital sound edition. 
PEK_U02
Student matches, combines and used digital audio workstations.
PEK_U03
Student is able to used in proper way the methods of digital sound montage in the process of sound realization.
PEK_U04
Student creates sound effects.
PEK_U05
Student use PPM and VU meters and analyses parameters of audio signal.
PEK_U06
Student uses, selects, combines and operates loudspeakers and audio mixers.
PEK_U07
Student uses electroacoustic amplifiers and audio recorders.
PEK_U08
Student prepares and performs analog transmission of audio signals.
PEK_U09
Student matches, operates and uses sound systems.
PEK_U10
Student performs measurements of noise and vibration in accordance with the reference methods and standards.
PEK_U11
Student determines the effects of applied means of noise reduction in rooms for work and efficiency of noise barriers in the environment, using appropriate software.
PEK_U12
Student performs ultrasonic measurements of fundamental physical parameters.
PEK_U13
Student operates ultrasonic devices designed for nondestructive testing.
PEK_U14
Student is able to elaborate report/protocol from acoustical measurements and analysis. 


	PROGRAMME CONTENT


	Form of classes - laboratory
	Number of hours

	In the scope of Laboratory of Technical Acoustics and Sound Engineering students realize optional 2 laboratory units (at their choice):

Sound Engineering: UNIT 1+2 or Technical Acoustics: UNIT 3+4

	Sound Engineering: UNIT 1 – Realization of Sound

	Lab RS 1
	Introductory meeting for UNIT 1 – Realization of Sound. Overview of the laboratory and the recording studio regulations and rules of work, principles of usage for laboratory computer stands and recording studio, ways of preparing for laboratory practices.
	2

	Lab RS 2,3,4
	Familiarizing with room acoustics of recording studio, studio devices, audio signal installations, control devices, analog and digital mixing console.
	6

	Lab RS 5,6,7
	Preparing the recording studio for work, realization of radio drama, configuration of multitrack recording.
	6

	Lab RS 8
	Introduction to digital audio workstations (DAW). Sound recording, copying and playing.
	2

	Lab RS 9
	Electronic sound montage.
	2

	Lab RS 10
	Software sound filtering. Edition of sound amplitude and panorama.
	2

	Lab RS 11
	Dynamic processors.
	2

	Lab RS 12
	Creating of sound effects. Modules of noise reduction.
	2

	Lab RS 13
	Process of computer realization of music recordings.
	2

	Lab RS 14
	Recovering term 1.
	2

	Lab RS 15
	Recovering term 2.
	2

	Sound Engineering: UNIT 2 – Electroacoustic Devices

	Lab ED 1
	Introductory meeting for UNIT 2 – Electroacoustic Devices. Overview of the laboratory regulations and rules of work, principles of usage for devices on laboratory stands, ways of preparing for laboratory practices and ways of elaboration of laboratory reports/protocols.
	3

	Lab ED 2
	VU meters, parameters of audio signal.
	3

	Lab ED 3
	Loudspeakers.
	3

	Lab ED 4
	Audio mixers.
	3

	Lab ED 5
	Electroacoustic system of recording studio.
	3

	Lab ED 6
	Electroacoustic amplifiers.
	3

	Lab ED 7
	Audio recorders.
	3

	Lab ED 8
	Analog transmission of audio signals.
	3

	Lab ED 9
	Sound systems.
	3

	Lab ED 10
	Recovering term.
	3

	
	Total hours: Sound Engineering: UNIT 1+2
	60

	Technical Acoustics: UNIT 3 – Noise and Vibration

	Lab NV 1
	Introductory meeting for Unit 3 - Noise and Vibration. Discussion of the Staff Regulations, the rules support the positions of laboratory equipment, how to prepare for the laboratory exercises and how to work up reports.
	2

	Lab NV 2
	Measurements of sound levels as a function of distance from sound sources of various types.
	4

	Lab NV 3
	Vibration measurements, the calibration of the measurement system.
	4

	Lab NV 4
	Measurement of noise in the environment in accordance with the reference methods.
	4

	Lab NV 5
	Design of room acoustics to work using professional software.
	8

	Lab NV 6
	Design of noise barriers in the environment using professional software (Soundplan).
	8

	Technical Acoustics: UNIT 4 – Ultrasonics

	Lab UL 1
	Introductory meeting for Unit 4 - Ultrasonics. Overview of the Staff Regulations, principles of usage for equipment on laboratory stands, how to prepare for the laboratory exercises and how to work up reports.
	

	Lab UL 2
	Investigation of ultrasonic wave dispersion.
	3

	Lab UL 3
	Measurement of propagation velocity of ultrasonic waves in liquids.
	3

	Lab UL 4
	Measurement of propagation velocity and attenuation of ultrasonic waves in solids.
	3

	Lab UL 5
	Measurement of radiation force of ultrasound in water.
	3

	Lab UL 6
	Measurement of efficiency and calculation of equivalent scheme for piezo-magnetic transducer.
	3

	Lab UL 7
	Measurement of distribution of surface vibrations of ultrasonic transducer.
	3

	Lab UL 8
	Measurements of properties of piezoelectric transducer.
	3

	Lab UL 9
	Measurement of directivity pattern of aerolocation transducer.
	3

	Lab UL 10
	Recovering term.
	3

	
	Total hours: Sound Engineering: UNIT 3+4
	60


	TEACHING TOOLS USED

	N1.
Laboratory materials, instructions and manuals.
N2.
Laboratory stands.
N3.
Practical tasks.
N4.
Demonstration of equipment and software functioning with comment.

N5.
Consultations.

N6.
Homework – preparing for laboratory practices.


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_U05 - U14
	Report from laboratory practices

	F2
	PEK_U01 - U13
	Checking of student preparation for laboratory practices

	F3
	PEK_U01 – U13
	Realization of practical tasks to execute during laboratory practices

	F4
	PEK_U01 – U13
	Discussion

	P = (Ux + Uy)/2, where Ux, Uy = means of marks F1 ÷ F4 used in choosed 2 laboratory units (U1,U2 or U3,U4) ≥ 3.0. The condition of crediting the laboratory is obtaining positive mark from either Units Bx and By!!!


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Ballou, G., Handbook for Sound Engineers, The New Audio Cyclopedia, SAMS a Division of Macmillan Computer Publishing, USA, 1991.

[2]  Bateman, A., Paterson-Stephens, I., The DSP Handbook, Algorithms, Applications and Design Techniques, Prentice Hall, England, 2002. 

[3]  Czyżewski, A., Dźwięk cyfrowy, wybrane zagadnienia teoretyczne, technologie i zastosowania, Akademicka Oficyna Wydawnicza EXIT, Warszawa 2001. 

[4]  Eargle, J., Sound recording, New York, 1973.
[5]  Golanowski, J., Gudra, T., Podstawy techniki ultradźwięków - ćw. lab., skrypt PWr., Wrocław 1990.

[6]  Hugonnet, Ch., Walder, P., Stereophonic sound recording: theory and practice, Wiley and Sons, Chichester, 1995.
[7]  Majewski, P., Analiza możliwości wykorzystania procesorów dynamiki w realizacji dźwięku, praca dyplomowa ITA PWr., Wrocław, 2000.

[8]  Matauschek, J., Technika ultradźwięków, WNT, Warszawa, 1961.

[9]  von Mobius, W., Magia sygnału - cyfrowa elektroakustyka, HELION, Gliwice 1996. 

[10]  Obraz, J., Ultradźwięki w technice pomiarowej, WNT, Warszawa, 1983.

[11]  Opieliński, K.J., Problem opóźnień w komputerowych systemach edycji dźwięku, Materiały X Sympozjum Inżynierii i Reżyserii Dźwięku ISSET 2003, Wrocław, 2003. 

[12]  Opieliński, K.J., Rychlicki, J.J., Symulacja akustyki środowisk i pomieszczeń za pomocą komputerowych systemów edycji dźwięku, Materiały X Sympozjum Nowości w Technice Audio i Wideo, Wrocław, 2004.

[13]  Pietrasik, R., Analiza możliwości wykorzystania cyfrowych linii opóźniających w procesie realizacji dźwięku, praca dyplomowa ITA PWr., Wrocław, 2002.

[14]  Papier, P., Analiza możliwości wykorzystania equaliserów, enhancerów i exciterów w procesie realizacji dźwięku, praca dyplomowa ITA PWr., Wrocław, 2002.

[15]  Pohlmann, K.C., Principles of Digital Audio, McGraw-Hill Professional, 5th edition 2005.
[16]  Sztekmiler, K., Podstawy nagłośnienia i realizacji nagrań: podręcznik dla akustyków, WKiŁ, 2011.

[17]  Talarczyk, E., Podstawy techniki ultradźwięków, skrypt PWr., Wrocław, 1990.

[18]  White, P., Creative Recording - Effects and Processors, Cambridgeshire: Music Maker Books, 1993.

[19]  Witkowski, L.B., O stereo i kwadrofonii, WKiŁ, Warszawa, 1990. 

[20]  Normy serii PN-EN 60268, Urządzenia systemów elektroakustycznych.
[21]  Instrukcje i materiały do ćwiczeń.

SECONDARY LITERATURE:
[1]  Bartlett, B., A Scientific Explanation of Phasing (Flanging), JAES, 18(6), 1970.

[2]  Digidesign Inc. a division of Avid Technology Inc., Pro Tools Reference Guide, Version for Macintosh and Windows, Palo Alto, USA.

[3]  Golanowski, J., Gudra, T., Pomiarowe urządzenia ultradźwiękowe - ćw. lab., skrypt PWr., Wrocław 1991.

[4]  Jagodziński, Z., Przetworniki ultradźwiękowe, WKŁ, Warszawa, 1997.

[5]  Sonic Foundry Inc., Noise reduction, Madison, USA, 1999-2000.

[6]  Sytnrillium Software Corporation, Cool Edit Pro User Guide, 1998.

[7]  Śliwiński, A., Ultradźwięki i ich zastosowania, WNT, Warszawa, 1993.

[8]  Czasopisma: Acoustica, Materiały konferencyjne SIRD i Nowości w Technice Audio i Wideo, Estrada i Studio, Scena i Studio, Muzyk, JASA, AES Journal, Sound, Studio Sound, ProSound, Audio Media, Mix, Hi-Fi Audio-Video, Przegląd Techniki RTV, itp.
[9]  Bieżące uaktualnienia instrukcji użytkowych oprogramowania do edycji dźwięku firm: Digidesign, Sony, Adobe, Steinberg, Magix, Twelve Tone Systems, itp.

[10]  Instrukcje użytkowe programów: Samplitude, Sound Forge, Audition, Pro Tools, Cubase, Cakewalk, Vegas, Acid, Logic Audio, itp.

[11]  Opisy wtyczek programowych (plug-ins) różnych firm (np. ks Waves, Spectral Design, Digidesign, CreamWare, Sony, Steinberg).

[12]  EBU Tech. 3276, Listening conditions for the assessment of sound program material: monophonic and two–channel stereophonic, 2nd edition May 1998.

[13]  EBU Tech.3276 E, Listening conditions for the assessment of sound program material. Suplement 1: multichannel sound. Geneva, May 2004.

[14]  PN-EN 61938:1998+AC:2008, Zestawy urządzeń wizyjnych, fonicznych i wizyjnych z towarzyszącym dźwiękiem -- Układy połączeń oraz parametry przyłączeniowe -- Preferowane wartości parametrów przyłączeniowych sygnałów analogowych.



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

	

	
Krzysztof, Opieliński, krzysztof.opielinski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Laboratory of Technical Acoustics and Sound Engineering 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY ELECTRONICS
AND SPECIALIZATION ACOUSTICAL 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_U01
(skills)
	K1EKA_U12, K1EKA_U40,

S1EIA_U02, S1EIA_U07,

S1EIA_U08, S1EIA_U09
	C1, C3
	Lab RS 1 – 15,

Lab ED 2 – 8
	N1 – N6

	PEK_U02
	K1EKA_U12, K1EKA_U40,

S1EIA_U02, S1EIA_U07,

S1EIA_U08, S1EIA_U09
	C3
	Lab RS 5 – 8
	N1 – N5

	PEK_U03
	K1EKA_U12, K1EKA_U40,

S1EIA_U02
	C2, C3
	Lab RS 9 – 12
	N1 – N6

	PEK_U04
	K1EKA_U12, K1EKA_U40

S1EIA_U02
	C2, C3
	Lab RS 12
	N1 – N6

	PEK_U05
	K1EKA_U04, K1EKA_U12, K1EKA_U40,

S1EIA_U02, S1EIA_U07
	C1, C4
	Lab ED 2
	N1 – N6

	PEK_U06
	K1EKA_U04, K1EKA_U40,

S1EIA_U07
	C1, C4
	Lab ED 3,4
	N1 – N6

	PEK_U07
	K1EKA_U04, K1EKA_U12, K1EKA_U40,

S1EIA_U02, S1EIA_U07
	C1, C4
	Lab ED 6,7
	N1 – N6

	PEK_U08
	K1EKA_U12, K1EKA_U40,

S1EIA_U02, S1EIA_U07
	C1, C4
	Lab ED 8
	N1 – N6

	PEK_U09
	K1EKA_U40, S1EIA_U08
	C4
	Lab ED 9
	N1 – N6

	PEK_U10
	K1EKA_U04, K1EKA_U30, K1EKA_U40,

S1EIA_U06
	C5
	Lab NV 1 – 4
	N1 – N6

	PEK_U11
	K1EKA_U29, K1EKA_U40,

S1EIA_U02, S1EIA_U06
	C6
	Lab NV 5,6
	N1 – N6

	PEK_U12
	K1EKA_U04, K1EKA_U40,

S1EIA_U06, S1EIA_U08
	C7
	Lab UL 2 – 9
	N1 – N6

	PEK_U13
	K1EKA_U04, K1EKA_U40,

S1EIA_U06, S1EIA_U08
	C7
	Lab UL 2,4
	N1 – N6

	PEK_U14
	K1EKA_U04, K1EKA_U29,

K1EKA_U40,

S1EIA_U02, S1EIA_U06,

S1EIA_U07, S1EIA_U08
	C8
	Lab ED 1 – 10,

Lab NV 1 – 6,

Lab UL 1 – 10
	N1 – N6


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

*** - from table above
