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	FACULTY ELECTRONICS / DEPARTMENT……………… 

SUBJECT CARD

Name in Polish:


Bio- i hydroakustyka
Name in English:


Bio- and Hydroacoustics 
Main field of study (if applicable):
Electronics 

Specialization (if applicable):
Acoustics
Level and form of studies:

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


obligatory / optional / university-wide*
Subject code:



ETEU908
Group of courses:


YES / NO*


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

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

	Number of hours of total student workload (CNPS)
	90
	
	
	
	

	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
	3
	
	
	
	

	including number of ECTS points for practical (P) classes 
	
	
	
	
	

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


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
K2EKA_W01
K2EKA_W02


	SUBJECT OBJECTIVES
C1
Comprehension of phenomena and physical processes occurred in water and biological media, 
connected with the ultrasonic wave propagation, as well as recognizing ultrasonic parameters 
needed for an evaluation and characterization of biological structures.
C2
Knowing of particular properties of ultrasound used in bio- and hydroacoustics area.
C3
Cognition and discriminating of fundamental hydroacoustic systems used in hydrolocation.

C4
Knowing of measurement principles and ways of working of devices applied in bio- and 
hydroacoustics.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01
Student knows, understands and describes fundamental physical phenomena accompanied the propagation of ultrasonic waves in water and biological media, as well as he defines basic acoustical parameters in those media and their dependences on temperature and frequency in linear and nonlinear range.
PEK_W02
Student defines the range equation of a hydolocation system, the target strength equation, as well as he knows and describes methods of the band widening of ultrasonic transducers assigned to usage in bio- and hydroacoustics.

PEK_W03
Student knows and describes the way of functioning and properties of parametric ultrasonic sources, hydrolocation and ultrasonic telecommunications systems, different kinds of sonars and echosounders, as well as he is able to characterize acoustic methods of monitoring of underwater environment.

PEK_W04
Student mentions and describes all physical phenomena used in active and passive applications of ultrasound in the area of bio- and hydroacoustics.

PEK_W05
Student knows the construction, way of functioning, properties and parameters of ultrasonic transducers and probes used in bio- and hydroacoustics, as well as he is able to describe methods of electronic focusing and steering of the ultrasonic wave beam.
PEK_W06
Student can describe the effect of ultrasonic pseudocavitation and cavitation, as well as characterize the threshold and results of cavitation in water and biological structures.
PEK_W07
Student understands and can describe ultrasonic bioecholocation in air and in water on example of dolphins and bats, accordingly.

PEK_W08
Student identifies and describes ultrasonic imaging methods used in medical diagnostics.

PEK_W09
Student has actual knowledge in the range of biological structure imaging methods by means of fundamental kinds of ultrasonic microscopy and tomography, as well as in the range of development perspectives of ultrasonic technology in bio- and hydroacoustics.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number
of hours

	Lec 1,2
	Transmission of ultrasonic signals in liquids and biological media. Nonlinear properties of water and biological media.
	4

	Lec 3,4
	Range equation in ultrasonic echolocation. Target strength. Ultrasonic wideband transducers.
	4

	Lec 5,6
	Parametric sources. Hydrolocations and ultrasonic telecommunications systems. Sonars. Acoustic methods of underwater environment monitoring.
	4

	Lec 7,8
	Active and passive ultrasound applications in bio- and hydroacoustics.
	4

	Lec 9
	Ultrasonic transducers and ultrasonic probes applied in bio- and hydroacoustics.
	2

	Lec 10
	Ultrasonic pseudocavitation and cavitation.
	1

	Lec 11
	Ultrasonic bioecholocation.
	2

	Lec 12,13
	Imaging methods in medical diagnostics. Doppler effect in bioacoustics. Doppler imaging methods.
	4

	Lec 14,15
	Ultrasonic microscopy and ultrasonic tomography. Development perspectives of ultrasonic technology in bio- and hydroacoustics.
	5

	
	Total hours
	30


	TEACHING TOOLS USED

	N1.
Lecture with application of computer multimedia presentation.
N2.
Simulation tools, movies, animations, pictures and sounds illustrated phenomena, methods, 
and ways of functioning.
N3.
Materials in the form of the copy of lectures included most complicated equations, block 
schemes, pictures, descriptions, and definitions.
N4.
Consultations.

N5. Homework – self reliant research, knowledge establishing, preparation for qualification 
test.


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-W15
	Attendance checking, control questions during lecture time, explanation of indicated problems, qualification test to check the knowledge acquired during the lectures.

	P = mark from the lecture qualification test weighted proportional up for > 75 % attendance (until +0.5 of mark maximally for 100 % of attendance)


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
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[2]  Diederich, Ch.J., Hynynen, K., Ultrasound Technology for Hypertermia, Ultrasound in Med. & Biol., 25(6), 1999.

[3]  Duck, F.A., Physical Properties of Tissue – A Comprehensive Reference Book, Academic Press, London, 1990.

[4]  Dunn, F., Ultrasonic Tissue Characterization, Springer Verlag, 1996.

[5]  Fulton, J.T., Dolphin Biosonar Echolocation A Case Study, 2011.

[6]  Gudra, T., Opieliński, K.J., Influence of acoustic impedance of multilayer acoustic systems on the transfer function of ultrasonic airborne transducers, Ultrasonics, 40(1-8), 2002, p.457-463.
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[13]  Nowicki, A., Podstawy ultrasonografii dopplerowskiej, Wydawnictwo Naukowe PWN, Warszawa, 1995.

[14]  Nowicki A., Ultradźwięki w medycynie - wprowadzenie do współczesnej ultrasonografii, Wydawnictwo Instytutu Podstawowych Problemów Techniki PAN, Warszawa, 2010.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT
Bio- and Hydroacoustics
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)
	K2EKA_W08, K2EKA_W11,

S1EIA_W08, S2EAK_W01, S2EAK_W08, 
	C1, C2
	Lec 1,2,7,8
	N1-N5 

	PEK_W02
	K2EKA_W08, S2EAK_W08
	C3, C4
	Lec 3,4
	N1, N3-N5

	PEK_W02
	K2EKA_W08, S2EAK_W08
	C3, C4
	Lec 5,6
	N1-N5

	PEK_W02
	K2EKA_W08, K2EKA_W11,

S1EAK_W08, S2EAK_W02, S2EAK_W08
	C1, C2
	Lec 7,8
	N1-N5

	PEK_W02
	K2EKA_W08, S2EAK_W08, 
	C2, C4
	Lec 9
	N1, N3-N5

	PEK_W02
	K2EKA_W08, K2EKA_W11,

S2EAK_W02, S2EAK_W08
	C1, C2
	Lec 10
	N1-N5

	PEK_W02
	K2EKA_W08, K2EKA_W11,

S2EAK_W08
	C1, C2
	Lec 11
	N1-N5

	PEK_W02
	K2EKA_W08, K2EKA_W11,

S2EAK_W08, 
	C1, C2, C4
	Lec 12,13
	N1-N5

	PEK_W02
	K2EKA_W08, K2EKA_W11,

S2EAK_W08
	C1, C2, C4
	Lec 14,15
	N1-N5


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

*** - from table above

