	UČNI NAČRT PREDMETA / COURSE SYLLABUS

	Predmet:
	Robotika

	Course title:
	Robotics

	
	
	
	

	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, Avtomatika
	2.
	Letni

	1st cycle professional study programme Applied Electrical Engineering
	All fields, Control Systems 
	2.
	Summer

	

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

	
	

	Univerzitetna koda predmeta / University course code:
	64625

	

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

	30
	
	30
	
	
	65
	
	5

	

	Nosilec predmeta / Lecturer:
	Matjaž Mihelj

	

	Jeziki / 
Languages:
	Predavanja / Lectures:
	Slovenščina/Slovenian

	
	Vaje / Tutorial:
	Slovenščina/Slovenian

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

	Vpis v letnik.

	
	Enrolment in the year of the course.


	Vsebina: 
	
	Content (Syllabus outline):

	Uvod (prostostne stopnje, robotski manipulator, robotske roke, uvajanje robotov v industrijske procese). Homogene transformacijske matrike (translacija, rotacija, lega in premik). Geometrijski model robotskega manipulatorja. Dvosegmentni robotski manipulator (kinematika, delovni prostor, dinamika). Robotski senzorji. Regulacija robotskih mehanizmov (načrtovanje trajektorij, regulacija položaja, regulacija sile). 
	
	Introduction (degrees of freedom, robotic manipulator, robot arms, introduction of robots in industrial processes). Homogeneous transformation matrix (translation, rotation, pose and displacement). Geometric model of robot manipulator. Two-segment robotic manipulator (kinematics, workspace, dynamics). Robotic sensors. Robot control (trajectory planning, position control, force control).


	Temeljni literatura in viri / Readings:

	1. BAJD, Tadej, Mihelj, Matjaž, LENARČIČ, Jadran, STANOVNIK, Aleš, MUNIH, Marko: Robotika, Založba FE in FRI, 2008

2. BAJD, Tadej, Mihelj, Matjaž, LENARČIČ, Jadran, STANOVNIK, Aleš, MUNIH, Marko: Robotics, Springer, 2010

	Cilji in kompetence:
	
	Objectives and competences:

	Predmet Robotika daje pregled čez celotno področje robotike. Znanja so izbrana glede na potrebe inženirjev, ki uvajajo ali vzdržujejo robotske celice ali linije v industriji. V teoretičnem delu predmeta študentje dobro spoznajo geometrijski model robota, katerega poznavanje je bistveno pri programiranju robotov. Pri praktičnem delu predmeta se študentje v manjših skupinah temeljito naučijo programirati sodobne industrijske robote.
	
	Course Robotics gives an overview over the entire field of robotics. Topics are selected according to the needs of engineers who introduce or maintain robotic cells or production lines in industry. In the theoretical part of the course students learn the geometric model of the robot, which is essential for programming robots. In the practical part of the course, students in small groups learn programming of industrial robots.

	Predvideni študijski rezultati:
	
	Intended learning outcomes:

	Znanje in razumevanje: Znanje opisov lege s homogenimi transformacijskimi matrikami, poznavanje geometrijskih modelov robotskih mehanizmov, poznavanje regulacijskih shem, ki so značilne za robotiko. Povezava teoretičnih znanj geometrijskih modelov robota s programiranjem industrijskih robotov. Programiranje in delo z industrijskimi roboti. Uporaba znanj pri kreiranju robotske proizvodne celice.
	
	Knowledge and understanding: Knowledge of pose description with homogeneous transformation matrices, knowledge of geometric models of robot mechanisms, knowledge of control schemes that are specific to robotics. Link theoretical knowledge of geometric models with programming of industrial robots. Programming and working with industrial robots. Use of knowledge for development of robotic production cells.

	
	
	

	Metode poučevanja in učenja:
	
	Learning and teaching methods:

	Študenti imajo na voljo učbenik Robotika z vsebino predmeta. Na predavanjih je predstavljeno večje število primerov za vsako obravnavano poglavje. Nekatera področja uporabe robotov so posebej predstavljena v "video predavanjih". Praktične vaje potekajo na večjem številu sodobnih industrijskih robotov. Študentje delajo v manjših skupinah. Posebna pozornost je posvečena varnosti pri delu z roboti.
	
	Students have a textbook Robotics with the course content. Different examples related to each chapter are presented during lectures. Some areas of robotics are presented separately in the form of "video lectures". Practical exercises take place on a number of modern industrial robots. Students work in small groups. Special attention is paid to safety.

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

	Način: laboratorijske vaje, pisni izpit, ustni izpit.

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

Pozitivna ocena laboratorijskih vaj je pogoj za pristop k izpitu.

Zahtevana je obvezna prisotnost pri praktičnih vajah. Študent lahko opravičeno izostane največ od ene vaje. Študent ustno zagovarja vsako posamezno vajo. 
Pisni izpit obsega reševanje primerov (opis premikov teles s homogenimi transformacijami, geometrijski modeli standardnih robotskih rok) ter teoretičnih vprašanja iz posameznih poglavij. 
Študent opravlja tudi ustni izpit, kjer so vprašanja postavljena predvsem na osnovi odgovorov pisnega izpita. 
Prispevki k oceni:

laboratorijske vaje

pisni izpit

ustni izpit
	40 %
40 %
20 %
	Type: laboratory exercises, written exam, oral exam.

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

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

Mandatory presence at practical courses. Student can justifiably miss maximally one practical course time slot. Students orally defend each exercise.

Written exam is based on problem solving (displacement of rigid bodies with homogeneous transformations, geometric models of robotic arms) as well as theoretical questions related to course topics.


Oral exam is based primarily on the basis of answers in the written exam. 
Contributions to final grade:

laboratory exercises
written exam

oral examination

	Reference nosilca / Lecturer's references: 

	1. BAJD, Tadej, Mihelj, Matjaž, LENARČIČ, Jadran, STANOVNIK, Aleš, MUNIH, Marko: Robotics, Springer, 2010. 
2. BAJD, Tadej, MIHELJ, Matjaž, MUNIH, Marko. Introduction to robotics, Springer, 2013.
3. ŽBONTAR, Klemen, MIHELJ, Matjaž, PODOBNIK, Boštjan, POVŠE, Franc, MUNIH, Marko. Dynamic symmetrical pattern projection based laser triangulation sensor for precise surface position measurement of various material types. Appl. opt., 2013, vol. 52, no. 12, str. 2750-2760.

4. ČINKELJ, Justin, KAMNIK, Roman, ČEPON, Peter, MIHELJ, Matjaž, MUNIH, Marko. Closed-loop control of hydraulic telescopic handler. Autom. constr.. 2010, vol. 19, no. 7, str. 954-963.
5. KOENIG, Alexander, NOVAK, Domen, OMLIN, Ximena, PULFER, Michael, PERREAULT, Eric, ZIMMERLI, Lukas, MIHELJ, Matjaž, RIENER, Robert. Real-time closed-loop control of cognitive load in neurological patients during robot-assisted gait training. IEEE transactions on neural systems and rehabilitation engineering, ISSN 1534-4320. [Print ed.], Aug. 2011, vol. 19, no. 4, str. 453-464.


