	UČNI NAČRT PREDMETA / COURSE SYLLABUS

	Predmet:
	Senzorji in zajemanje podatkov

	Course title:
	Sensors and Data Acquisition

	
	
	
	

	Študijski program in stopnja
Study programme and level
	Študijska smer
Study field
	Letnik
Academic year
	Semester
Semester

	Visokošolski strokovni študijski program prve stopnje Aplikativna elektrotehnika 
	Vse smeri, Tehniška kakovost
	2.
	Letni

	1st cycle professional study programme Applied Electrical Engineering
	All fields, Quality Engineering
	2.
	summer

	

	Vrsta predmeta / Course type
	Obvezni – strokovni in izbirni –splošni/compulsory professional and elective general

	
	

	Univerzitetna koda predmeta / University course code:
	 64629

	

	Predavanja
Lectures
	Seminar
Seminar
	Vaje
Tutorial
	Lab. vaje
work
	Druge oblike študija
	Samost. delo
Individ. work
	
	ECTS

	30
	
	
	30
	
	65
	
	5

	

	Nosilec predmeta / Lecturer:
	Samo Beguš

	

	Jeziki / 
Languages: SLO
	Predavanja / Lectures:
	Slovenski/Slovenian

	
	Vaje / Tutorial:
	Slovenski/Slovenian

	Pogoji za vključitev v delo oz. za opravljanje študijskih obveznosti:
	
	Prerequisits:

	Vpis v letnik, osnovna znanja iz fizike, matematike in elektrotehnike (Matematika I, Mehanika

in toplota, Osnove elektrotehnike I).
	
	Enrolment in the year of the course. and basic knowledge of physics, mathematics and electrical engineering (Mathematics I,  Mechanics and heat (Physic I), Fundamentals of Electrical Engineering I).

	Vsebina: 
	
	Content (Syllabus outline):

	Senzorji in pretvarjanje fizikalnih veličin. Senzorji in merjenje fizikalnih veličin. Tehnologije ter načrtovanje senzorjev: mehanski senzorji, kemični senzorji, toplotni senzorji, optični senzorji, magnetni senzorji, biosenzorji, akustični senzorji, senzorji v nadzoru okolja. Senzorji in nanotehnologije. Aktuatorji.

Senzorji v avtomatiki, robotiki, diagnostiki, nadzoru, v proizvodnji in trgovini, identifikaciji, energetiki, medicini, varovanju, zaščiti. Statične in dinamične lastnosti senzorjev, modeli senzorjev. Senzorji in signali, senzorji in zajemanje ter obdelava signalov. Reprezentativnost pridobljenih signalov. Senzorji in pretvorbe fizikalnih veličin prvega in višjih redov. Značilne lastnosti senzorjev in korekcije. Terminologija senzorjev. Zagotavljanje kakovosti v proizvodnji in uporabi senzorjev. Senzorji v avtomatskih proizvodnih procesih, komunikacija in standardizacija, samodiagnostika, mikroračunalniška podpora. Nevronske mreže pri kompleksni obdelavi merilnih signalov. Elektromagnetna kompatibilnost senzorjev.


	
	Sensors and conversion of physical quantities. Sensors and measurement of physical quantities. Technology and sensor design: mechanical sensors, chemical sensors, thermal sensors, optical sensors, magnetic sensors, biosensors, acoustic sensors, sensors in environment monitoring. Sensors and nanotechnology. Actuators.

Sensors in automation, robotics, diagnostics, control, production and trade, identification, energy distribution, medicine, security, protection. Static and dynamic characteristics of sensors, sensor models. Sensors and signals, sensors and data acquisition and signal processing. Representativeness of the obtained signals. Sensors and conversion of physical quantities in the first and higher orders. The characteristic properties of the sensors and correction methods. Sensor terminology. Quality assurance in the sensor manufacturing and use. Sensors in automated production processes, communication and standardization, self-diagnostics, microcomputer support. Neural networks for complex processing of measurement signals. Electromagnetic compatibility of sensors.


	Temeljni literatura in viri / Readings:

	1. J. Fraden, Handbook of modern sensors: physics, designs, and applications, Springer, 2010.
2. D. Fefer in A. Jeglič, Senzorji in pretvorniki, Ljubljana: Univerza v Ljubljani, Fakulteta za elektrotehniko, 2006.
3. IEEE Sensors Journal, A Publication of the IEEE Sensors Council, ISSN 1530-437X.

4. H. Baltes, W. Gopel, J. Hesse, Sensors, Vol. 1,2,..., 12, Wiley VCH, 2005.

5. Larry J. Kricka, Mocrochips, mocroarrays, biochips and nanochips: personal laboratories for the 21st century, Department of Pathology and Laboratory Medicine, University of Pennsylvannia Medical Center.

6. Bela G. Liptak, Process Measurement and Analysis, Volume 1, Fourth Edition, Instrument Engineers Handbook, CRC Press LLC, Boca Raton, Florida. 2003, ISBN- 0-8493-1083-0 (v.1).

7. Richard G. Lyon, Understanding Digital Signal Processing, Prentice-Hall, Inc., New Jersey, 2001.


	Cilji in kompetence:
	
	Objectives and competences:

	Poznavanje fizikalnih osnov pretvarjanja fizikalnih veličin, merilnih metod in metroloških zahtev.
	
	Basic knowledge of transformation of physical quantities, measurement methods and metrology requirements.

	Predvideni študijski rezultati:
	
	Intended learning outcomes:

	Znanje in razumevanje:

Poznavanje fizikalnih osnov pretvorbe fizikalnih veličin, načrtovanje in uporaba senzorjev, značilne lastnosti in optimizacija, interakcije senzorja z okoljem. Senzor kot sistem v procesu in kot del merilnega sistema.


	
	Knowledge and understanding:

Basic knowledge of transformation of physical quantities, the design and use of sensors, sensor features and optimization, sensor interaction with the environment. Sensors as a system in a process and as a part of the measuring system.



	Individualni seminarji pripravljeni v obliki članka, predstavljeni z nastopom pred avditorijem. 
Samostojno iskanje in izbira virov (knjige, revije, članki, internet...), priprava elaborata, pisanje članka v skladu z zahtevami za objavo v strokovni reviji, predstavitev pred kritično publiko z vprašanji in odgovori.

	
	Individual seminars prepared in the form of an article presented to the audience in the auditorium.
Search and selection of sources (books, journals, articles, internet ...), writing an article in accordance with the requirements for publication in a professional journal, presentation before a critical audience with questions and answers.

	Metode poučevanja in učenja:
	
	Learning and teaching methods:

	Predavanja, praktični prikazi, laboratorijske vaje.
	
	Lectures, demonstrations, practical laboratory work.

	Načini ocenjevanja:
	Delež (v %) /
Weight (in %)
	Assessment:

	Način: laboratorijske vaje, seminar, pisni izpit, ustni izpit.

Ocene od 1 do vključno 5 so negativne, ocene od vključno 6 do 10 so pozitivne.

Pozitivna ocena laboratorijskih vaj in seminarja je pogoj za pristop k izpitu.

Prispevki k oceni:

Zagovor seminarja

laboratorijske vaje

pisni izpit

ustni izpit
	25 %
25 %

25 %

25 %
	Type: laboratory exercises, seminar work, written exam, oral exam.

Negative grades: from 1 to 5, positive grades:  from 6 to 10. 

Positive evaluation of laboratory exercises and seminar work is a prerequisite for the exam.

Contributions to final grade:

Seminar work

laboratory exercises

written exam

oral examination

	Reference nosilca / Lecturer's references: 

	1. BEGUŠ, Samo, BEGEŠ, Gaber, DRNOVŠEK, Janko, HUDOKLIN, Domen. A novel NIR laser-based sensor for measuring the surface moisture in polymers. Sensors and actuators. A, Physical, ISSN 0924-4247, Jan. 2015, vol. 221, str. 53-59.

2. BEGUŠ, Samo, JAZBINŠEK, Vojko, PIRNAT, Janez, TRONTELJ, Zvonko. A miniaturized NQR spectrometer for a multi-channel NQR-based detection device. Journal of magnetic resonance, ISSN 1090-7807, Oct. 2014, vol. 247, str. 22-30.

3. BEGUŠ, Samo, BOJKOVSKI, Jovan, DRNOVŠEK, Janko, GERŠAK, Gregor. Magnetic effects on thermocouples. Measurement science & technology, ISSN 0957-0233, Mar. 2014, vol. 3, no. 25, str. 1-11.

4. KIM, Kiwoong, BEGUŠ, Samo, XIA, Hui, LEE, Seung-Kyun, JAZBINŠEK, Vojko, TRONTELJ, Zvonko, ROMALIS, Michael V. Multi-channel atomic magnetometer for magnetoencephalography : a configuration study. NeuroImage, ISSN 1053-8119, 1 Apr. 2014, vol. 89, str. 143-151.

5. KRANJEC, Jure, BEGUŠ, Samo, GERŠAK, Gregor, DRNOVŠEK, Janko. Non-contact heart rate and heart rate variability measurements : a review. Biomedical signal processing and control, ISSN 1746-8094, Sep. 2014, vol. 13, str. 102-112.



