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	FACULTY OF ELECTRONICS 
SUBJECT CARD

Name in Polish Podstawy automatyki i robotyki
Name in English Introduction to automation and control 
Main field of study (if applicable): Control Engineering and Robotics, Electronics and 
Telecommunications, Computer Science, Teleinformatics
Specialization (if applicable): 

Level and form of studies: 1st level, full-time 
Kind of subject: obligatory 
Subject code AREW001
Group of courses YES 


	
	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	15
	
	15
	
	

	Number of hours of total student workload (CNPS)
	30
	
	30
	
	

	Form of crediting
	crediting with grade
	
	crediting with grade
	
	

	For group of courses mark (X) final course
	X
	
	
	
	

	Number of ECTS points
	2
	
	
	
	

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

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


*delete as applicable
	PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
not 


\
	SUBJECT OBJECTIVES
C1 Acquisition of knowledge of the basic concepts of control theory and systems theory.
C2 Knowledge how to perform a simple simulation in MATLAB / Simulink.
C3 The acquisition of knowledge of the principles of operation and tuning controllers, sensors, actuators, and industrial controllers, computer networks and automatic signal standards.
C4 The acquisition of knowledge in the identification, mathematical model, computer simulation, dynamics design of closed-loop system.

C5 Acquisition of basic knowledge on construction of industrial robots and manipulators, stationary and mobile, and robotic manufacturing processes.

C6 The acquisition of basic skills in the operation and programming of industrial robots, stationary and mobile.
C7 Acquisition of basic knowledge of the prospects and directions of development of technologies for systems and automation equipment and robotics.


	SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_W01 knows the definitions and basic properties of static and dynamic systems, linear and non-linear.

PEK_W02 knows the basic structure of control systems and linear regulators. 

PEK_W03 knows the basic applications of mobile robots, understands the concept of self-localization and robot autonomy.

 PEK_W04 have a general knowledge about the design of mobile robots, their transportation systems, control and power.

 PEK_W05 knows the basic configurations of industrial robots, their design, capacity, handling and use, has an elementary knowledge of control and robot programming languages, and on the effectors and sensory systems used in robotics.

 PEK_W06 has a basic knowledge of the mathematical models of control engineering objects, methods for identifying and computer simulation
 PEK_W07 has a basic knowledge of the selection of controls and settings regulators, sensors, industrial controllers, and actuators.

relating to skills:

 PEK_U01 he’s able to plan and conduct an experiment to determine the dynamics of the controlled object.

 PEK_U02 can develop a simple control algorithm for the intelligent building code algorithm and test in the laboratory.

 PEK_U03 can use the technical documentation robots and use it to operate, and simple manual programming of a typical industrial robot.

 PEK_U04 can run a simple simulation of linear dynamic systems in MATLAB / Simulink.

 PEK_U05 can run a simple test for automatic control systems in MATLAB / Simulink.

 PEK_U06 can run a mobile robot and test the efficiency of its components, chassis system and sensory systems.

relating to social competences:

PEK_K01 understands and can apply the principles of health and safety at work with devices of automation and robotics in the laboratory and beyond.


	PROGRAMME CONTENT

	Form of classes - lecture
	Number of hours

	Lec 1
	Automation and robotics - the basic concepts. The basic structure of control systems and linear regulators, industrial controllers, sensors, actuators.
	2,5

	Lec 2
	Static and dynamic, linear and nonlinear, stationary and non-stationary systems. Selected properties, stability and instability of systems.
	2,5

	Lec 3
	Automatic regulation. Regulation systems in open and closed-loop. Some elementary properties of linear regulators.
	2,5

	Lec 4
	Identification, development of a mathematical model, computer simulation, design of closed-system dynamics.
	2,5

	Lec 5
	Industrial robots, stationary and mobile, structures and configurations of manipulators, tasks, control systems, programming methods, typical technical parameters.
	2,5

	Lec 6
	Service robots, medical, social, intelligent robots, robotics and flexible manufacturing systems, robotics trends and prospects.
	2,5

	
	Total hours
	15


	Form of classes - laboratory
	Number of hours

	Lab 1
	Mobile robots, the principles of design, sensor technology, autonomy and auto-localisation
	2,5

	Lab 2
	Industrial robots, structure, control system, control panel and programming, effectors, service, and basic programming.
	2,5

	Lab 3
	Standard signals and fieldbus automation in intelligent buildings.
	2,5

	Lab 4
	Measurements of digital and analog signals. Research of analog measurement and executive channel. The experiment determining the parameters of the dynamic characteristics of the object.
	2,5

	Lab 5
	Simulation of simple linear dynamic systems in MATLAB / Simulink
	2,5

	Lab 6
	Simulation and properties study of simple automatic control systems in MATLAB / Simulink
	2,5

	
	Total hours
	15


	TEACHING TOOLS USED

	N1. Traditional lecture using multimedia
N2. Presentations using laboratory equipments
N3. Practical exercises in the laboratory

N4. Discussions
N5. Consultations
N6. Own work - preparation of reports
N7. Own work - literature studies and source materials


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
	PEK1_U01, PEK1_U02

PEK1_U03, PEK1_U04

PEK1_U05, PEK1_U06

PEK1_K01
	assessment of laboratory exercises, 
assessment of reports and selected papers

	F2
	PEK1_W01, PEK1_W02

PEK1_W03, PEK1_W04

PEK1_W05, PEK1_W06

PEK1_W07
	written test

	C=0.5F1+0.5F2


	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
1. Greblicki W., Teoretyczne podstawy automatyki, Oficyna Wydawnicza PWr., Wrocław 2001.

2. Halawa J. Symulacja i komputerowe sterowanie dynamiki układów sterowania, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław, 2007.

3. Klimesz J., Solnik W., Urządzenia automatyki, Wyd. Politechniki Wrocławskiej,              Wrocław, 1991.

4. Łysakowska B., Mzyk G., Komputerowa symulacja układów automatycznej regulacji w środowisku MATLAB/Simulink, Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław, 2005.

5. Siemens, SIMATIC S7-1200 w przykładach. Siemens, Warszawa 2011.

6. J.-C. Latombe, Robot motion planning, Kluwer Academic Publishers 1993.

7. Zdanowicz R., Podstawy robotyki, Wydawnictwo Politechniki Ślaskiej, Gliwice, 2011

8. pod red. Morecki A, Knapczyk J., Podstawy robotyki: teoria i elementy manipulatorów i robotów, Warszawa, WNT, 1993

SECONDARY LITERATURE:
1. Brzózka J. Regulatory cyfrowe w automatyce, Wyd. MIKOM, Warszawa, 2002.

2. Lesiak P., Świtalski D., Komputerowa technika pomiarowa, Agenda Wydawnicza PAK, Warszawa, 2002.

3. Solnik W., Zajda Z., Komputerowe sieci przemysłowe Profibus DP i MPI w automatyce,  Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław,  2010.
4. Kwaśniewski J., Programowalny sterownik SIMATIC S7-300 w praktyce inżynierskiej. Wydawnictwo BTC, Legionowo 2009.

5. Solnik W., Zajda Z., Komputerowe sieci przemysłowe Uni-Telway i magistrala rozszerzenia TSX. Oficyna Wydawnicza Politechniki Wrocławskiej, Wrocław, 2010.

6. Z. Korzeń, A. Wołczowski, Tendencje rozwojowe robotów mobilnych w logistycznie zintegrowanych systemach transportowo-magazynowych i produkcyjnych - Cz. 1 i Cz. 2, Logistyka nr 2 i nr 3, 1995. 



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

	Wojciech Muszyński wojciech.muszynski@pwr.wroc.pl


MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS FOR
SUBJECT
Foundations of automation and robotics 
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY 
Control Engineering and Robotics, Electronics and Telecommunications,
Computer Science, Teleinformatics
	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 
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10
	C1,C2
	Lec1, Lec 2,Lab5,Lab6
	N1,N2,N3,N4,N7

	PEK_W02
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10
	C1
	Lec 3,Lab6
	N1,N2,N3,N4,N7

	PEK_W03
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10, 
	C5,C6
	Lec 6,Lab1
	N1,N2,N3,N6,N7

	PEK_W04
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10, 
	C5,C6,C7
	Lec 6,Lab1
	N1,N2,N3,N6,N7

	PEK_W05
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10
	C5,C6,C7
	Lec 5, Lec 6,Lab2
	N1,N2,N3,N6,N7

	PEK_W06
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10,K1AIR_W12, 
	C3,C4
	Lec 3, Lec 4,Lab5,Lab6
	N1,N3,N4,N6

	PEK_W07
	K1AIR_W11, K1EKA_W10, K1INF_W11, K1TIN_W10, K1TEL_W10, K1AIR_W25
	C3,C4
	Lec 3, Lec 4,Lab3,Lab4
	N1,N3,N4,N6

	PEK_U01
	K1AIR_U22, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C3,C4
	Lec 4,Lab6
	N1,N3,N4,N6

	PEK_U02
	K1AIR_U30, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C3
	Lab3
	N3,N4

	PEK_U03
	K1AIR_U11, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C5
	Lab2
	N3,N4,N6,N7

	PEK_U04
	K1AIR_U11, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C2
	Lab6
	N3,N4

	PEK_U05
	K1AIR_U11, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C4
	Lab5
	N3,N4

	PEK_U06
	K1AIR_U30, K1EKA_U09, K1INF_U10, K1TIN_U10, K1TEL_U09
	C6
	Lab1
	N3,N4,N7


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

*** - from table above

