Zał. nr 4 do ZW 64/2012

	FACULTY OF ELECTRONICS 

SUBJECT CARD

Name in Polish
Techniki tomograficzne

Name in English
Tomographic techniques

Main field of study (if applicable):
Electronics 

Specialization (if applicable): 
Electronic Equipment (EAE)

Level and form of studies: 
2nd level, full-time

Kind of subject: 
obligatory

Subject code
ETEU622

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)
	60
	
	
	
	30

	Form of crediting
	crediting with grade
	
	
	
	crediting with grade

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	4
	
	
	
	

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

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


*delete as applicable

	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES




\

	SUBJECT OBJECTIVES

C1. Understanding the concept of tomographic measurements

C2. Understanding the tomography

C3. The acquisition of knowledge in image reconstruction techniques used in tomography

C4. Knowing selected tomographic techniques

C5. Acquisition of knowledge presentation skills in a particular field


	SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_W01 – defines tomography; defines the concept of the measuring technique and tomographic scanner, provides general construction, defines the concept of "forward problem" and "inverse problem" and describes an overview of technical developments in tomography

PEK_W02 – describes the physical phenomena used in tomographic measurements

PEK_W03 – describes the measurement methods used in the various tomographic techniques

PEK_W04 – describes the basic algorithms used in image reconstruction in tomography; describes the iterative algorithms; describes direct algorithms

PEK_W05 – explains the design, operation, performance and use of tomography scanner

PEK_W06 – explains the design, operation, performance and use of impedance tomography

PEK_W07 – explains the design, operation, performance and application of ultrasound tomography

PEK_W08 – explains the design, operation, performance and application of acoustic  tomography

PEK_W09 – explains the design, operation, performance and use of SPECT tomography

PEK_W10 – explains the design, operation, performance and use of PET tomography

PEK_W11 – explains the design, operation, performance and use of Magnetic Resonance Imaging scanner

PEK_W12 – explains the design, operation, performance and application of OCT scanner

PEK_W13 – describes examples of unusual tomographic techniques

PEK_W14 – describes various tomographic techniques

relating to skills:

PEK_U01 – organizes, analyzes and uses information, using different sources of information

PEK_U02 – demonstrates their knowledge of the subject matter




	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Introduction. The basic elements of the tomography.
	2

	Lec 2
	Data collection methods and secondary measurement techniques 
	2

	Lec 3, 4
	Image reconstruction algorithms
	4

	Lec 4, 5
	Computed tomography
	3

	Lec 5, 6
	Impedance tomography
	3

	Lec 7
	Acoustic tomography
	2

	Lec 8
	PET and SPECT tomography
	2

	Lec 9, 10
	MR tomography
	4

	Lec 11
	Optical tomography
	2

	Lec 12
	Unusual tomographic techniques
	2

	Lec 13, 14, 15
	Examples of tomography applications
	4

	
	Total hours
	30


	Form of classes - class
	Number of hours

	
	Total hours
	


	Form of classes - laboratory
	Number of

 hours

	
	Total hours
	


	Form of classes - project
	Number of

hours

	
	Total hours
	


	Form of classes - seminar
	Number of

 hours

	Sem 1-14
	Self-learning form, presenting information on the basis of published works on various tomographic techniques. These are the construction, working principle of tomography and methods for data analysis and processing.
	14

	Sem 15
	Conclusion
	1

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Traditional lecture using a slide show

N2. Consultation

N3. Seminar - discussion

N4. Own work - preparing a presentation for a seminar

N5. Self-study and preparation for 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_U01, PEK_U02 
	multimedia presentation prepared and delivered by the student in the seminar

	F2
	PEK_W01 - PEK_W14
	test

	P = 0.25*F1+0.75*F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:

[1] R.Cierniak „Tomografia Komputerowa. Budowa urządzeń CT. Algorytmy rekonstrukcyjne”, Akademicka Oficyna Wydawnicza EXIT, Warszawa 2005

[2] S.F. Filipowicz, T.Rymarczyk, „Tomografia impedancyjna, pomiary, konstrukcje i metody tworzenia obrazu”, BEL Studio, Warszawa, 2003

SECONDARY LITERATURE:

[1] O.C. Zienkiewicz „Metoda Elementów Skończonych”, Arkady, Warszawa 1972

[2] Dominik Sankowski and Jan Sikora, „Electrical capacitance tomography: theoretical basis and applications”, Wydawnictwo Książkowe Instytutu Elektrotechniki, Warszawa 2010

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

	Ph.D Eng. Dariusz Wysoczański, dariusz.wysoczanski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR SUBJECT

Tomographic techniques

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY Electronics
AND SPECIALIZATION Electronic Equipment (EAE)
	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 
	S2EAE_W06
	C1
	Lec 1
	N1, N2

	PEK_W02
	S2EAE_W06
	C1, C2
	Lec 1, Lec 2
	N1, N2

	PEK_W03
	S2EAE_W06
	C2
	Lec 2
	N1, N2

	PEK_W04
	S2EAE_W06
	C3
	Lec 3, Lec 4
	N1, N2

	PEK_W05
	S2EAE_W06
	C4
	Lec 4, Lec 5
	N1, N2

	PEK_W06
	S2EAE_W06
	C4
	Lec 5, Lec 6
	N1, N2

	PEK_W07
	S2EAE_W06
	C4
	Lec 7
	N1, N2

	PEK_W08
	S2EAE_W06
	C4
	Lec 7
	N1, N2

	PEK_W09
	S2EAE_W06
	C4
	Lec 8
	N1, N2

	PEK_W10
	S2EAE_W06
	C4
	Lec 8
	N1, N2

	PEK_W11
	S2EAE_W06
	C4
	Lec 9, Lec 10
	N1, N2

	PEK_W12
	S2EAE_W06
	C4
	Lec 11
	N1, N2

	PEK_W13
	S2EAE_W06
	C4
	Lec 12
	N1, N2

	PEK_W14
	S2EAE_W06
	C4
	Lec 13, 14,  15
	N1, N2

	PEK_U01, PEK_U02 
	S2EAE_U07
	C5
	Sem 1 - 15
	N2, N3, N4


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

*** - from table above

