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INSTITUTE OF ROBOTICS AND 

CYBERNETICS 

http://www.urk.fei.stuba.sk/ 

 

Director of the Institute:  

 prof. IŶg. JáŶ Murgaš, PhD. 
Tel: +421-2-602 91 781 

Fax: +421-2-654 29 521 

e-mail: jan.murgas@stuba.sk 

Vice-Director for Science and Research,  

Foreign Relations, and Industry Cooperation: prof. IŶg. Peter HuďiŶský, PhD. 

Vice- Director for Teaching:  

doĐ. IŶg. Eva Miklovičová, PhD.  ;till Feďruary Ϯ8, ϮϬϭ5Ϳ 
doĐ. IŶg. Jarŵila Pavlovičová, PhD.  (from March 1, 2015) 

Secretary:Mgr. AleŶa FoltiŶová Office:Beáta HoĐhsĐhorŶerová 

GENERAL INFORMATION: 

The Institute of Robotics and Cybernetics (IRC) is one of the top university institutes in Slovakia in the field 

of automation and control, industrial informatics, cybernetics and robotics. The Institute was established on 

March 1, 2006 by the integration of the former Department of Automation and Control and Department of 

Automatic Control Systems.  

Till October 2015 IRC was a guarantor of the accredited study programmes: Industrial Informatics (BSc), 

Applied Informatics – the application domain Information Technologies in Control (BSc, MSc), Cybernetics 

(MSc), Robotics (MSc), Automation and Control (PhD) and Cybernetics (PhD). Since October 2015 IRC is the 

guarantor of the accredited study programmes Robotics and Cybernetics in all grades of study (BSc, MSc and 

PhD) in Slovak and English languages. 

The basic research at IRC has been oriented to adaptive, robust and predictive control of complex systems, 

nonlinear control systems, soft computing methods in control, and recently also to network and robust hybrid 

control approaches. The main application areas are industrial robotics, service robotics based on various mobile 

platforms, robot-human interface, bio-cybernetics, power engineering, manufacturing, and process 

engineering. 

Individual research teams prove their expertise by a rich publishing activity including international journals, 

monographs, and proceedings of the important world-wide international conferences (IFAC, IEEE, ECC etc.). 

 

Departments of the Institute of Robotics and Cybernetics  

 

Department of Robotics 

Head of department pƌof.àIŶg.àPeteƌàHuďiŶský,àPhD  

 

Department of Cybernetics 

Head of department  pƌof.àIŶg.àJĄŶàMuƌgaš,àPhD. 

http://www.urk.fei.stuba.sk/
http://www.urpi.fei.stuba.sk/index.php?option=com_jumi&fileid=6&uid=45&lang=en
http://www.urpi.fei.stuba.sk/index.php?option=com_jumi&fileid=6&uid=22&lang=sk
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Department of Control Theory 

Head of department doĐ.àIŶg.àMiƌoslaǀàHalĄs,àPhD.  
 

Department of Information Technology 

Head of department Ing. Fedor Lehocki, PhD. 

 

Department of Artificial Intelligence 

Head of department doc. Ing. Ivan Sekaj, PhD.  

 

I. STAFF 

Professors PeteƌàHuďiŶský,àJĄŶ Muƌgaš, Vojtech Veselý,àáŶtoŶ Vitko, Milan ŽalŵaŶ 

Emeritus Professor LadislaǀàJuƌišiĐa 

Associate  

Professors 

FƌaŶtišekàDuĐhoň,àPeter Fodrek,  

MiƌoslaǀàHalĄs,  JĄŶàKaƌdoš,  Zdenka KƌĄloǀĄ,àEva MikloǀičoǀĄ,à 
JaƌŵilaàPaǀloǀičoǀĄ, Ivan Sekaj 

Assistant  

Professors 

Andrej Babinec, Michal Blaho, Jozef Dorner, MĄƌia DúďƌaǀskĄ,à
Jozef Dúďƌaǀský, Martin Ernek, Jaroslav Hanzel, Ľuďoš Chovanec, 

“laǀoŵíƌ Kajan, Ladislav Köƌösi, Fedor Lehocki, Leo Mrafko, 

Tatiana MudƌĄkoǀĄ, Jana PaulusoǀĄ,àPeteƌ PĄsztſ 

Research 

Workers 

Martin DekaŶ,àJuƌajàHŶĄt,àToŵĄš Murgaš,àJozef Rodina, Daniel “kaliĐký,à
Juraj “lačka, Stanislav Šteǀo, MaƌiĄŶ TĄƌŶík,àMiĐhal TölgǇessǇ,àJozef Vöƌös 

Technical  

Staff 

Radoslav Dibarbora, áleŶaàFoltiŶoǀĄ,àPaǀol Gašpaƌoǀič,àBeĄta HoĐhsĐhoƌŶeƌoǀĄà
(offiĐeͿ,àKataƌíŶa HoƌǀĄthoǀĄ,àAndrea “eŵaŶoǀĄ,àJozef TuƌčĄŶik 

PhD. Students V.àBĄtoƌa,àP.àBeňo,àD.àQuaŶgàKhaŶh,àM.àFloƌek,àR. Goga, J.àKostƌoš,àM.àLodeƌeƌ,à
Z. MikuloǀĄ,àD. PeƌŶeĐký,àD. ‘au,àM.à‘eďƌo,àM.à“ŵoľĄk,à‘.à“pielŵaŶŶ,à
M. “zaďoǀĄ,àJ. Šoǀčík 

PhD. Students (external 

form) 

Sz. Balogh, M. Beniak, J. Dorner, D. Hromada, B. Kadlic, T. KasaŶiĐký, J. KoƌĐoǀĄ,à
J. Kurilla, M. Maťuga,àM. Mydliar, M. Paulus, J. Pristach, S. ŠtulƌajteƌoǀĄ,à
S. Tƌiaška,àM. Urban, P. Varga, I. Vargha 

 

II. EQUIPMENT    

II.1  Teaching and Research Laboratories 

The National Robotics Engineering Centre (NREC) was established on April 2014.  

The Equipment of the Centre 

- Industrial robots ABB IRB 120 and IRB 4600  

- OJ-10 - prototype of Slovak industrial robot used for welding 

- PƌototǇpeàofà“loǀakàseƌǀiĐeàƌoďotàM‘VKàĐƌeatedàiŶàĐoopeƌatioŶàǁithà)Ť“àVVÚàKošiĐe 

- BIPED - walking robot of bipedal type  

- QUADROTOR - various types of flying robots 

- iROBOT CREATE - development kits  

- BLACK METAL - prototype of service robot used in indoor created in cooperation with ATEC s.r.o.   

- INDUSTRIAL ROBOT KR-16 - robotized workplace created in cooperation with Kuka and Mia Engineering 

s.r.o.  
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- HEXAPODs - hexapod type walking robots  

- GUĽKOà- prototype of Slovak spherical robot 

- SEGWAY - prototype of Slovak segway type robot 

- LASER RANGEFINDERS 

- Geodetic localization system LEICA 1200+ 

- Various visual systems (TIM 160, HDR camera, stereo)  

- Industrial robot Mitsubishi 

- Humanoid robot NAO 

- Robot LWA 4P 6KG 6DOF from company SCHUNK 

- Robot Androver 

- Force-torque sensors (OptoForce HEX-70-CE-2000N) 

 

Other Laboratories 

- Schneider-Electric Laboratory 

- Continuous Process Control Laboratory  

- Laboratory of Network Technologies  

- Laboratory of Smart Rehabilitation Systems 

- Laboratory of Cybernetics  

- Multivariable Systems Laboratory  

- Laboratory of Flying Devices  

- Laboratory of Control Theory I, II 

- Laboratory of Operating Systems  

- Laboratory of Biocybernetics 

- Laboratory of Smart Servosystems  

- Laboratory of Motion Control Systems  

- Visual Systems Laboratory  

- Laboratory of Theoretical Robotics  

- Joint Laboratory of Robotics  

- Computational Laboratory of Artificial Intelligence 

 

II.2  Special Software, Equipment and Tools 

Special Software 

 

- Schneider Electric PLC/HMI software: PL7 Pro, Unity Pro, Twido Soft, Vijeo Designer, XBTL 1000, Vijeo 

Citec  

- Siemens PLC/HMI software: Simatic Step 7, Simatic Step 7 - Micro/WIN, TIA Portal, WinCC, WinCC 

Flexible 

- MATLAB, Maple, MS Visual Studio 

- Rockwell Automation (Allen-Bradley) PLC/HMI software: RSLogix 500, RSLogix5000, RSView, RSView 

Studio, RSEmulate 500, RSEmulate 5000, RSNetWorks (ControlNet, DeviceNet, EtherNet), RSSQL, RSTune, 

LogixArchitect, RsLinx 

- Ubuntu Linux+Octave, Scilab, Open Modelica, gcc, LLVM 

- Clinical Decision Intelligence for Mobile Devices, Mobile Diagnostic System 

- Lanner Group simulation software Witness 

 

Special Equipment and Tools 

 

- Schneider Electric control systems: TSX Premium, TSX Micro, Twido, M340, TSX Quantum Hot Standby 

System 

- HMI: XBT-F. Fr. Inv.: ATV58, ATV71. Other: Inductel, Tego Power, Siemens HMI: Comfort panels.  
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- Fischertechnik industry models: 3-D-Robot TX, Conveyor belts, Indexed lines with two machining 

stations, Pneumatic Processing Centers, Punching machine with conveyor belt 

- Laboratory models: thermal system, hydraulic systems,  heat exchanger 

- Siemens control systems: Siemens Simatic S7-200, S7-300, S7-400, S7-1200, S7-1500 

- Sinamics S120, IWLAN Scalance W, Scalance X204IRT 

- Lego NXT robot set, Building automation demonstration set (X10), Xbee communication set, Model of 2-

axis positioner, Models of conveyors controlled over Profinet and IWLAN 

- Rockwell Automation (Allen-Bradley) control systems: MicroLogix, CompactLogix, ControlLogix, SLC500, 

PLC5 

- Allen Bradley Motor Drives, FLEX IIO Modules, Panel View Plus HMI 

- Honeywell control systems: UDC3300, UDC2500 

- Model of synchronous generator, ergometer, rehabilitation system based on linear motors, model of the 

plasma cutting machine 

- Laboratory Models: Thermo-optical Model, Two-Tank System, DC Servo Drive System, Multivariable 

System with DC motors 

- Helicopter Model, Thermo-OptiĐalàModel,àHǇdƌauliĐàsǇstĠŵ 

- Body Sensor Network, Universal BiosigŶalàMoŶitoƌiŶgà“ǇstĠŵ,àCoŶtiŶuousàGluĐoseàMoŶitoƌiŶgà“Ǉsteŵ 

- HSM150+driver, DC motor+DCS600, AC motor+ACS800 

- Portal crane, Tower crane, Juggler, Double Juggler,  B&R APC 620 + ACOPOS 1016, Sinamics S 120, 

SIMOVERT  

- iRobot Create robotic platforms, RPLIDá‘àϯϲϬ°àLaseƌà“ĐaŶŶeƌs,à“iŶgle-board computers Raspberry Pi 2 

Model B with display 

- computer cluster 

 

III.  TEACHING 

III.1  Undergraduate Study (Bc.) 

Study Programme Industrial Informatics (Summer Semester 2015) 

 

Subject, semester, hours per week for lectures and for seminars or practical exercises, name of the lecturers. 

Computer Architecture (2nd sem., 3-2h) P. Fodrek 

Modeling and Simulation in MATLAB (2nd sem., 3-2h) E.àMikloǀičoǀĄ,àJ.à
PaulusoǀĄ 

Automatic Control Theory 2 (4th sem., 2-3h) J. Murgaš 
Cybernetics 2 (4th sem., 2-2h) J.àMuƌgaš,àJ.àPaulusoǀĄ 

Java – Object Oriented Computer Programming (4th sem., 2-2h) I. Sekaj, M. Blaho 

Automation 2 (6th sem., 2-2h)  M.àŽalŵaŶ,àJ.àDúďƌaǀský 

Continuous Processes  (6th sem., 3-2h) E.àMikloǀičoǀĄ 

Robotics (6th sem., 3-2h) P.àHuďiŶský 

 

Study Programme Robotics and Cybernetics (Winter Semester 2015)   

  

Applied Mathematics (3th sem., 2-2h) M.àHalĄs 
Filtering and Signal Processing (5th sem., 2-2h) J.àPaǀloǀičoǀĄ 

Information Systems in Health Care (5th sem., 2-2h) F. Lehocki 

Control Systems (5th sem., 2-2h) á.àVitko,àL.àKöƌösi 
Automatic Control Hardware (5th sem., 2-2h) M.àŽalŵaŶ,àJ.àDúďƌaǀský 
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Artificial Intelligence (5th sem., 2-2h) I. Sekaj 

Production Systems (5th sem., 2-2h) F.àDuĐhoň 

Introduction to Automation (5th sem., 2-2h) E.àMikloǀičoǀĄ,àL.àMƌafko 

 

III.2  Graduate Study (Ing.) 

 

Study Programmes Robotics, Cybernetics (Summer Semester 2015)  

  

Adaptive Control (2nd sem., 2-2h) J. Muƌgaš,àM.àTĄƌŶík 

Network technology 1 (2nd sem., 3-2h) J.àMuƌgaš,àM.àBlaho 

Advanced Control Theory  (2nd sem., 3-2h) J.àKaƌdoš,àJ.àPaulusoǀĄ 

Control Methods and Algorithms (2nd sem., 3-2h) J.àKaƌdošà 
Databases of Control Systems (2nd sem., 3-2h) ).àKƌĄloǀĄ,àL.àKöƌösi 
Event Systems (2nd sem., 3-2h) A. Vitko 

Evolutionary Algorithms in Management (2nd sem. 3-2h) I. Sekaj 

Evolutionary Computing (2nd sem., 3-2h) I. Sekaj 

Manufacturing Systems and CIM (2nd sem. 3-2h) F.àDuĐhoňà 
Nonlinear Systems: Algebraic Approach (2nd sem., 3-2h) M. HalĄs 
System Identification (2nd sem., 3-2h) E.àMikloǀičoǀĄ 

Control of Intelligent Buildings  (4th sem., 3-2h) I. Sekaj 

Intelligent Servosystems (4th sem., 3-2h) M.àŽalŵaŶ 

Study Programme Robotics and Cybernetics  (Winter Semester 2015) 

Advanced Control Theory (1th sem., 2-2h) J.àKaƌdoš,àJ.àPaulusoǀĄ 

Artificial Intelligence 2 (1th sem., 2-2h) I. Sekaj 

Bio cybernetics (1th sem., 2-2h) ).àKƌĄloǀĄ,àM.àTĄƌŶík 

Control of Mechatronic Systems (1th sem., 2-2h) P.àHuďiŶský 

Databases of Control Systems (1th sem., 2-2h) ).àKƌĄloǀĄ,àL.àKöƌösi 
Event Systems (1th sem., 2-2h) A. Vitko 

Network Control Systems (1th sem., 2-2h) J.àMuƌgaš,àL.àMƌafko 

Project Management (3rd sem., 2-2h) F. Lehocki 

Systems Identification (1th sem., 2-2h) E.àMikloǀičoǀĄ 

Adaptive Control (3th sem., 2-2h) J.àMuƌgaš,àM.àTĄƌŶík 

Control of Industrial Robots (3th sem., 2-2h) A. Vitko 

Embedded Control Systems (3th sem., 2-2h) P.àHuďiŶský,àJ.à‘odiŶa 

Mobile Robotic Systems (3th sem., 2-2h) F.àDuĐhoň 

 

 

III.3 Undergraduate Study (Bc.) Distance Learning Method  

 

Study Programme Industrial Informatics (Summer Semester 2015) 

Subject, semester, hours per week for lectures and for seminars or practical exercises, name of the lecturers. 

Computer Architecture (2nd sem.) P. Fodrek 
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Automatic Control Theory 2 (4th sem.) J.àMuƌgaš 
Java – Object Oriented Computer 

Programming 
(6th sem.) I. Sekaj, P. Fodrek 

Network Technologies (6th sem.)  E.àMikloǀičoǀĄ,àL.àMƌafko 

Robotics (6th sem.) P.àHuďiŶský 

Continuous Processes (8th sem.) E.àMikloǀičoǀĄ 

Industrial Communication Systems (8th sem.) M.àŽalŵaŶ 

 

III.4 Graduate Study (Ing.) Distance Learning Method  

Study Programme Robotics and Cybernetics  (Winter Semester 2015) 

Subject, semester, hours per week for lectures and for seminars or practical exercises, name of the lecturers. 

 

Applied Mathematics (5th sem.) J.àPaulusoǀĄ,àM.àDúďƌaǀskĄ 

Automatic Control Hardware (5th sem.) J.àDúďƌaǀský 

Control Systems (5th sem.) L.àKöƌösi 

Filtering and Signal Processing (5th sem.) J.àPaǀloǀičoǀĄ 

Information Systems in Health Care (5th sem.) F. Lehocki 

Manufacturing Systems (5th sem.) F.àDuĐhoň,àá.àBaďiŶeĐ 

Study Programme Robotics  (Winter Semester 2015) 

Advanced Control Theory (1st sem.)  J.àKaƌdoš 

Artificial Intelligence 2 (1st sem.)  I. Sekaj 

Control of Mechatronic Systems (1st sem.)  P.àHuďiŶský 

Event Systems (1st sem.)  A. Vitko 

Systems Identification (1st sem.)  E.àMikloǀičoǀĄ 

 

IV. RESEARCH PROJECTS 

IV.1 National Scientific Projects 

- Research centre for severe diseases and related complications. ITMS 26240120038. Duration: 2014-2015 

(F. Lehocki)   

- Research of technological hubs of CNC cutting machines based on energy beam technologies. 0691/2015. 

Duration: 2015-ϮϬϭϴà;P.àHuďiŶskýͿ 
- New generation of interface for service robots teleoperatoric control. APVV-14-0894. Duration: 2015-

ϮϬϭϳà;F.àDuĐhoňͿ 
- Advanced methods of image processing used in visual systems and their implementation to the 

educational process, 003STU-4/2014. Duration: 2014-2Ϭϭϲà;F.àDuĐhoňͿà 
- Research in the advanced methods of intelligent multi-axis motion control systems, focusing on mobile 

robotic manipulators, VEGA 1/0178/13. Duration: 2013-2015 ;P.àHuďiŶskýͿ 
- Research of the service robot control with dual visual perception, APVV-0539-11. Duration: 2012-2015 (F. 

DuĐhoňͿ 
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- Control systems for energy beam cutting centres, APVV-0504-12. Duration: 2013-2015 (A. Vitko) 

- Application of algebraic methods to nonlinear control systems, VEGA 1/0276/14. Duration: 2014-2017 

;M.àHalĄsͿ 
- Education innovation in digital image processing, biometrics, machine learning and neural networks, 

010STU-4/2014. Duration: 2014-ϮϬϭϲà;J.àPaǀloǀičoǀĄͿ 
- Modern methods for network control systems, VEGA 1/2256/12. Duration 2012-ϮϬϭϱà;J.MuƌgašͿ 
- Advanced methods of robust and optimal control. VEGA 1/1241/12 Duration 2012-ϮϬϭϱà;V.àVeselýͿ 
- ClouDiaDAQ (Diabetic Data Acquisition via Cloud). 2014et004. Duration: 1.4.2015-31.12.ϮϬϭϱà;M.àTĄƌŶíkͿà 
- Localization of quadrocopter using visual system. 2014et013. Duration: 1.1.2015-30.11.2015 (M. Florek) 

 

V.  COOPERATION 

V.1  International Cooperation 

- Czech Technical University in Prague, Czech Republic 

- Brno University of Technology, Czech Republic  

- Technical University of Ostrava, Czech Republic  

- Humusoft Inc, Praha, Czech Republic  

- Red Hat Czech, Brno, Czech Republic 

- Chinese University of Hong Kong, People's Republic of China   

- Institute of Cybernetics at Tallinn University of Technology, Tallinn, Estonia 

- IŶstituteàdeà‘eĐheƌĐhĠàeŶàCoŵŵuŶiĐatioŶsàetàCǇďeƌŶĠtiƋue,àC.N.‘.“.,àNaŶtes,àFƌaŶĐe 

- DLR – Institute of Robotics and Mechatronics, Germany 

- Schneider Electric, Germany 

- Budapest University of Technology and Economics, Budapest, Hungary 

- Óďuda University, Hungary 

- Technical University of Ancona, Italy 

- Kyoto University, Kyoto, Japan 

- InterOceanMetal, Poland 

- Polytechnic University of Timisoara, Romania 

- Arzamas Polytechnic Institute of Nizhny Novgorod, State Technical University, Russia 

- Russian Academy of Sciences 

- Texas Institute of Science, USA 

- University of Houston, Texas, U.S.A. 

-  

V.2  Cooperation in Slovakia  

- Institute of Informatics, Slovak Academy of Sciences, Bratislava 

- TeĐhŶiĐalàUŶiǀeƌsitǇàofàKošiĐe 

- UŶiǀeƌsitǇàofàŽiliŶa 

- Institute of Normal and Pathological Physiology, Slovak Academy of Sciences, Bratislava 

- ControlTech, Trnava 

- First Welding Company, Bratislava 

- HMH, Bratislava 

- Legrand, Slovakia 

- MicroStep, Bratislava 

- PPA Controll, Bratislava 

- Rockwell Automation, Bratislava 

- Samsung Electronics Slovakia, Galanta 

- Schneider Electric Slovakia, Bratislava  

- Siemens, Bratislava 

- Slovak Electricity Transmission System, Bratislava 

- Volkswagen Slovakia, Bratislava 

http://urk.fei.stuba.sk/sk/content/cloudiadaq-diabetic-data-acquisition-cloud
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- Vonsch, Brezno 

- AerobTec, Bratislava 

- áGI,àTƌeŶčíŶ 

- eTechnology, Hlohovec 

- KUKA Roboter CEE GmbH 

- MatadoƌàIŶdustƌies,àDuďŶiĐaàŶadàVĄhoŵà 
- MIáàEŶgiŶeeƌiŶg,àDuďŶiĐaàŶadàVĄhoŵ 

- Mountain Rescue Service Slovakia, Centre for Avalanche Prevention 

- Neulogy, Bratislava 

- ‘eseaƌĐhàaŶdàDeǀelopŵeŶtàCeŶtƌeàáUTOMOTIVE,àDuďŶiĐaàŶ.àVĄhoŵ 

- Robotika SK, Bratislava 

- SCHUNK Intec, Nitra 

- SICK, Bratislava 

- “MCàIŶdustƌialàáutoŵatioŶ,àTepličkaàŶadàVĄhoŵ 

- UAVONIC, Bratislava 

- )T“àVVU,àKošiĐe 

- Anext, Bratislava 

- IBM Slovensko, Bratislava  

- Medirex, Bratislava 

- Novartis Slovakia, Bratislava  

 

VI. THESES 

VI.1  Masters Theses 

Masters theses defended at the Institute of Robotics and Cybernetics. The names of supervisors are in 

brackets.  

Alumni Cybernetics, June 2015 

- BeňoàToŵĄš:àDesigŶàofàďoileƌàĐoŶtƌolà;á.àKozĄkoǀĄ,àIŶstituteàofàáutoŵotiǀeàMeĐhatƌoŶiĐsͿ 
- DziakàLukĄš:àPƌoĐessàĐoŶtƌolàǁithàPLCà“iŵatiĐ ;P.àDƌahoš,àIŶstituteàofàáutoŵotiǀeàMeĐhatƌoŶiĐsͿ 
- GuďĄŶoǀĄàKataƌíŶa:à“iŵulatioŶàEǆpeƌiŵeŶtsàfoƌàDiaďetiĐàEduĐatioŶà;M.àTĄƌŶíkͿ 
- HƌušoǀskýàToŵĄš:àPƌediĐtiǀeàPIDàĐoŶtƌolà;E.àMikloǀičoǀĄͿ 
- MoƌǀaǇàMiĐhal:à“eƌǀiĐeàHMIà;L.àKöƌösiͿ 
- ‘eďƌoàMatúš:àáutoŵatedàiŶsuliŶàadŵiŶistƌatioŶà;M.àTĄƌŶíkͿ 
- VajsàToŵĄš:àPƌediĐtiǀeàŵethodsàofàĐoŶtƌolà;J.àPaulusoǀĄͿ 
- VaƌgaàŠtefaŶ:àViƌtualàlaďoƌatoƌǇàofàĐoŶtƌolàdǇŶaŵiĐàsǇsteŵsà;P.àBistĄkͿ 
- VaškoàJĄŶ:àColleĐtioŶàaŶdàǀisualizatioŶàofàdataàfƌoŵàseŶsoƌàŶetǁoƌkà;M.àBlahoͿ 

Alumni Robotics, June 2015 

- Baloghà“zaďolĐs:à“iŵulatedàiŶdustƌialàƌegulatoƌà;L.àKöƌösiͿ 
- Baƌtusekà‘ſďeƌt:àTeĐhŶologǇàofàFDT/DTMà;L.àKöƌösiͿ 
- BaǆaàToŵĄš:àWoƌkplaĐeàdesigŶàǁithàϲàaǆisàƌoďotàguidedàďǇàϯDàĐaŵeƌaà;T.àMudƌĄkoǀĄͿ 
- Belica Peter: Multi-Axis positioning with Profinet (L. Mrafko) 

- BeŶčičàJĄŶ:àCoŶtƌolàofàŵoǀiŶgàopeŶedàĐoŶtaiŶeƌàǁithàliƋuidà;P.àHuďiŶskýͿ 
- BlažeňĄkàLukĄš:àDesigŶàofàadaptiǀeàseƌǀoàsǇsteŵàǁithàpositioŶàĐoŶtƌolà;M.àŽalŵaŶͿ 
- BuďŶiakàPatƌik:àOptiŵalàdƌiǀeàĐoŶtƌolàǁithàĐoŶtƌolàsǇsteŵsà;L.àKöƌösiͿ 
- ÉĐsǇàDĄǀid:àEleĐtƌoŵeĐhaŶical jack for automobiles (V. Goga) 

- GalloàVladiŵíƌ:àássistiŶgàƌoďotsàfoƌàiŶtelligeŶtàďuildiŶgsà;F.àDuĐhoňͿ 
- GašpaƌoǀskiàViktoƌ:àCoŶtƌolàdesigŶàofàspheƌeàƌoďotà;P.àHuďiŶskýͿ 
- GuďĄŶàáŶdƌej:à‘otatioŶàspeedàŵeasuƌiŶgàdeǀiĐeà;J.àDúďƌaǀskýͿ 
- Hammad Amir: Hand-tracking and gesture classification using Kinect (S. Kajan) 
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- HlaǀatoǀičàMaƌek:àEǆploitatioŶàofàFoƌĐe-Torque sensor for guidance and learning industrial manipulators 

(A. Babinec) 

- Holka Peter: Modern methods used for control linear servodrive using elements of artificial intelligence 

;T.àMudƌĄkoǀĄͿ 
- HƌŵoàMaƌtiŶ:àTheàuseàofàǀisualàsǇsteŵàiŶà‘O“à;P.àPĄsztſͿ 
- IǀaŶčiŶàIǀaŶ:àBioŵetƌiĐàseŶsoƌàsǇsteŵàǁithàǁiƌelessàtƌaŶsfeƌàofàdataà;J.àMuƌgašͿ 
- JaďloŶiĐkýàJozef:àCoŶtƌolàofàhǇdƌauliĐàsǇsteŵà;P.àŤapĄk,àIŶstituteàofàáutoŵotiǀeàMechatronics) 

- KöƌŵeŶdǇàPeteƌ:àPaƌaďoliĐàsolaƌàĐolleĐtoƌàǁithàautoŵatiĐàiŶĐhiŶgàtoǁaƌdsàsuŶà;á.àBaďiŶeĐͿ 
- Kusýà‘oŵaŶ:àIŶtelligeŶtàteŵpeƌatuƌeàĐoŶtƌolàiŶàtheàďuildiŶgà;P.àDƌahoš,àIŶstituteàofàáutoŵotiǀeà

Mechatronics) 

- LietaǀeĐàLukĄš:àModelàofàspheƌiĐalàƌoďotà;P.àHuďiŶskýͿ 
- LižičiaƌàMaƌek:àDeteƌŵiŶiŶgàtheàloĐatioŶàofàŵoďileàƌoďotsàiŶàfoƌŵatioŶà;P.àHuďiŶskýͿ 
- LojekàToŵĄš:à‘eŵotelǇàĐoŶtƌolledàeǆploƌatoƌǇàƌoďotàsǇsteŵà;J.àHaŶzelͿ 
- MaĐhoǀskýàáŶdƌej:àLiŶeaƌàautoŶoŵousàĐoŶtƌolàďasedàoŶàĐoŵputedàtoƌƋueàŵethodà;á.àVitkoͿ 
- MikuloǀĄà)uzaŶa:àLoĐalizatioŶàofàŵoďileàƌoďotàusiŶgàǀisualàsǇsteŵà;F.àDuĐhoňͿ 
- PaǀloǀičàPeteƌ:àCǇďeƌàseĐuƌitǇà;L.àKöƌösiͿ 
- Pavol Miroslav: Creating the control system by code generating (M. Blaho) 

- Rafay Peter: Robust control of 2-DOF robot with VSS observer ;J.àKaƌdošͿ 
- ‘ajskýàDoŵiŶik:àNaǀigatioŶàofàŵoďileàƌoďotàusiŶgàǀisualàsǇsteŵà;P.àPĄsztſͿ 
- Sliva Martin: Monitoring variables in the electric network (M. Ernek) 

- “uĐhýàDaŶiel:à‘oďustàĐoŶtƌolleƌàdesigŶàfoƌàϯDàlaďoƌatoƌǇàŵodelàofàĐƌaŶeàĐƌaďà;M.àHǇpiusoǀĄͿ 
- “zaďoǀĄ Martina: Localization of a mobile robot using GNSS systems by the means of artificial 

iŶtelligeŶĐeà;F.àDuĐhoňͿ 
- ŠtipčĄkàPeteƌ:àUseàofàiŶdustƌialàƌoďotàaŶdàĐaŵeƌaàsǇsteŵàfoƌàsoƌtiŶgàpaƌtsà;á.àBaďiŶeĐͿ 
- TƌuďačàOŶdƌej:àáMáV/“egǁaǇàtǁo-wheeled mobile robot (F. Rodina) 

- UhƌíŶàMatúš:àTƌaĐkiŶgàaŶteŶŶaàfoƌàuŶŵaŶŶedàaeƌialàǀehiĐlesà;‘.àBalogh,àIŶstituteàofàáutoŵotiǀeà
Mechatronics) 

- VíǀodikàMaƌtiŶ:àWiƌelessàseŶsoƌàŶetǁoƌkàseĐuƌitǇà;M.àBlahoͿ 
- VoŶdƌĄčekàMaƌtiŶ:àMultiageŶtàsǇsteŵàiŶàŵoďileàƌoďotiĐsà;F.àDuĐhoňͿ 

Alumni Robotics, June 2015 (Distance Learning Method) 

- Chovanec Jozef: Control of mobile robot with visual system (J. Hanzel) 

- PaǀelkaàVladiŵíƌ:àNaǀigatioŶàofàaàŵoďileàƌoďotàiŶàaàŵapàĐƌeatedàǁithà‘GBDàĐaŵeƌaà;F.àDuĐhoňͿ 
- Rubint Stanislav: Automated measuring workplace withàteŶsoŵeteƌsà;J.àŠtuƌĐel,àIŶstituteàofàáutoŵotiǀeà

Mechatronics) 

- VaŶkoàMiƌoslaǀ:àPositioŶàĐoŶtƌolàdesigŶàfoƌàliŶeaƌàseƌǀoàdƌiǀeà“ieŵeŶsà;T.àMudƌĄkoǀĄͿ 
 

VI.2 PhD Theses 

Automation and Control 

- JaƌčuškaàM.:àPositioŶiŶgàsǇsteŵàdesigŶàofàtheàƌadialàŵagŶetiĐàďeaƌiŶgà;M.àŽalŵaŶͿ 
- ŠkƌleĐ,àI.:àNoŶliŶeaƌàĐoŶtƌolàofàáCàdƌiǀesàfoƌàeŶeƌgǇ-ďeaŵàCNCàĐuttiŶgàŵaĐhiŶesà;M.àŽalŵaŶͿ 
- “lačkaàJ.:àOŶďoaƌdàĐoŵputeƌàofà“loǀakàCuďe“atàsatelliteà;M.àHalĄsͿ 

Cybernetics 

- OttiŶgeƌàI.:àádaptiǀeàalgoƌithŵsàfoƌàaƌtifiĐialàpaŶĐƌeasà;J.àMuƌgaš) 

- LudǁigàT.:àBioĐǇďeƌŶetiĐàŵodelsàofàtǇpeàϭàdiaďetesàŵellitusà;E.àMikloǀičoǀĄͿ 
- Ilka A.: Gain-sĐheduledàĐoŶtƌolleƌàdesigŶà;V.àVeselýͿ 
- Ciba M.: Design of optimization algorithms on ant colony simulation basis (I. Sekaj) 

 
VI.3 Achievements of students 
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- Juraj “lačkaà- Commemorative sheet of Saint Gorazd for the doctoral dissertation "Onboard computer of 

Slovak CubeSat satellite". The award was granted by the Ministry of Education, Science, Research and 

Sport of the Slovak Republic 

- Adrian Ilka - The best paper of the section Mechatronics and Automation at 17th Conference of Doctoral 

“tudeŶtsàELITECHà͛ϭϱ,àBƌatislaǀa 

 

VII. OTHER ACTIVITIES 

VII.1  Conferences and events organized or co-organized by the Institute, membership in 

committees 

- Istrobot: Competition of Mobileà‘oďots,àBƌatislaǀa,àápƌilàϮϬϭϱà;P.àHuďiŶský,àM.àDekaŶ,àJ.à‘odiŶa,àJ.à“lačkaà
- Jury members) 

- 2nd IEEE EMBS Summer School on Emerging Technologies and Application in Telemedicine, Smolenice (F. 

Lehocki)  

- 8th IFAC Symposium on Robust Control Design, BratislaǀaàϮϬϭϱà;V.àVeselýà- IPC member) 

- IEEE Region 8 EuroCon – EUROCON 2015, Int. Conf. on Circuits and Systems, Multimedia,Information and 

CoŵŵuŶiĐatioŶààTeĐhŶologǇàaŶdàPoǁeƌà“Ǉsteŵsà;PaǀloǀičoǀĄ-PC member) 

- ‘edžúƌàϮϬϭϱà– 9th International Workshop on MultimediaàaŶdà“igŶalàPƌoĐessiŶg,à;PaǀloǀičoǀĄ-PC 

member) 

- CLAWAR Conference 2015, HangZhou, China (A. Vitko – PC member) 

- 4th International Conference on Connected Vehicles and Expo 2015, Shenzhen, China (F. Lehocki - TPC 

member) 

- ELO“Y“àϮϬϭϱ,àTƌeŶčíŶà;J.àMuƌgaš,àM. Blaho - PC members)  

- IŶteƌŶatioŶalàCoŶfeƌeŶĐeàTeĐhŶiĐalàCoŵputiŶgàBƌatislaǀaàϮϬϭϱà;T.àMudƌĄkoǀĄ,àM.àBlahoà- PC members) 

- ϭϳthàCoŶfeƌeŶĐeàofàDoĐtoƌalà“tudeŶtsàELITECH`ϭϱà;E.àMikloǀičoǀĄ,àI.à“ekajà- PCàŵeŵďeƌs,àM.àTĄƌŶíkà- OC 

member) 

 

VII.2  Membership in Editorial Boards and Committies 

- áT&PàJouƌŶalà;L.àJuƌišiĐa,àJ.àMuƌgaš,àV.àVeselý,àM.àŽalŵaŶà– Editorial Board members) 

- JouƌŶalàofàEleĐtƌiĐalàEŶgiŶeeƌiŶgà;V.àVeselýà– member of Editorial Board) 

- “eleĐtedàTopiĐsàiŶàModeliŶgàaŶdàCoŶtƌolà;V.àVeselýà– Editor, L. JuƌišiĐaà– Editorial Board member) 

- Transactions of the Institute of Measurement and Control (A. Vitko – associate editor) 

- Cooperation with Encyclopaedic Institute of the Slovak Academy of Sciences on Encyclopaedia Beliana -  

Lexical Group Cybernetics: (L. HaƌsĄŶǇi,àL.àJuƌišiĐa,àM.àŽalŵaŶͿ 
 

 

VII.3  Other Activities 

- NatioŶalà‘oďotiĐsàEŶgiŶeeƌiŶgàCeŶtƌe,àĐiǀiĐàassoĐ.à;F.àDuĐhoň,àP.àHuďiŶský,àJ.àMuƌgaš,àJ.à‘odiŶa,àM.à
TölgǇessǇ,àĽ.àChoǀaŶeĐ,àM.àDekaŶ,àP.àPĄsztſ,àá.àBaďiŶeĐà- members) 

- The potential of cooperation with public research organizations - an invited lecture within a workshop  

System Support for Automation, Robotics and Digital Technologies at the Slovak Innovation and Energy 

ágeŶĐǇà;F.àDuĐhoňͿ 
- Software developing for the first slovak satellite skCube (J.à“lačkaàasàaàŵeŵďeƌàofà“O“áà- Slovak 

Organization for Space Activities) 

- CoŵputeƌàViƌusesàáŶalǇsisàE“ETàLtd.àBƌatislaǀaà;P.àHuďiŶskýͿààà 
- ádŵiŶistƌatioŶàofà“haƌeǁaƌeàáƌĐhiǀeàofà“loǀakàáŶtiǀiƌusàCeŶtƌeà;P.àHuďiŶskýͿàà 
- Schneider-Electric Courses, Automation aŶdàCoŶtƌolà“Ǉsteŵsà;L.àKöƌösiͿ 
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VIII. AWARDS, MEMBERSHIPS IN INSTITUTIONS AND COMMITTEES 

VIII.1  Awards 

-  F.àDuĐhoňàetàal.:àǁiŶŶeƌàofàtheàTeĐhàTƌaŶsfeƌàáǁaƌdà“loǀakiaàϮϬϭϱàiŶàtheàĐategoƌǇàTheàďestàiŶŶoǀatoƌà
approach to technology transfer 

-  F.àDuĐhoňàetàal.: TOP 3 in the category Innovation with the highest potencial for the application in 

practice (within  Tech Transfer Award Slovakia 2015) 

 

VIII.2  Membership in International Institutions/Committees 

- Local Steering Committee within a project REinEU 2016 -  Re-Industrialisation of the Europian Union (F. 

DuĐhoňͿ 
- Association for Computing Machinery (P. Fodrek) 

- IEEE Computer Society (P. Fodrek) 

- IEEE Engineering in Medicine & Biology Society (F. Lehocki) 

- IEEE Institute of Electrical  and Electronics Engineers, InĐ.à;M.àŽalŵaŶ,àJ.àMuƌgaš,àV.àVeselýͿ 
- IEEEà‘oďotiĐsà&àáutoŵatioŶà“oĐietǇà;á.àBaďiŶeĐ,àM.àBlaho,àF.àDuĐhoň,àP.àFodƌek,àP. HuďiŶský,àĽ.à

Chovanec, L. Köƌösi,àE.àMikloǀičoǀĄ,àT.àMudƌĄkoǀĄ,àJ.àMuƌgaš,àJ.à‘odiŶa,àM.àTĄƌŶíkà– members) 

- IEEE Young Professionals (A. Babinec - member) 

- IEEàIŶstituteàofàEleĐtƌiĐalàEŶgiŶeeƌs,àIŶĐ.à;M.àŽalŵaŶ,àP.àHuďiŶskýͿà 
- IFáCàTeĐhŶiĐalàCoŵŵittee:àTCàϭ.ϮàádaptiǀeàaŶdàLeaƌŶiŶgà“Ǉsteŵsà;J.àMuƌgašͿ 
- IFáCàTeĐhŶiĐalàCoŵŵittee:àTCàϮ.ϯàNoŶliŶeaƌàCoŶtƌolà“Ǉsteŵsà;M.àHalĄsͿ 
- IFAC Technical Committee:àTCàϮ.ϱà‘oďustàCoŶtƌolà;V.àVeselýͿ 
- IFáCàTeĐhŶiĐalàCoŵŵittee:àTCàϰ.ϯà‘oďotiĐsà;P.àHuďiŶskýͿ 
- IFáCàCooƌdiŶatiŶgàCoŵŵitteeàCCϰàMeĐhatƌoŶiĐs,à‘oďotiĐsàaŶdàCoŵpoŶeŶtsà;P.àHuďiŶskýͿ 
- Association for Computing Machinery (P. Fodrek - member) 

- CLAWAR – Climbing and Walking Robots Association (A.Vitko) 

- IMEKO -International Measurement Confederation, TC 17 - Technical Committee on Robotics (A. Vitko)  

 

 

 

 

VIII.3  Membership in National Institutions/Committees 

- Accreditation Commission - an advisory body to the GoǀeƌŶŵeŶt,àWoƌkiŶgàGƌoupà‘eseaƌĐhàϭϲà;L.àJuƌišiĐa,à
J.àMuƌgašͿ 

- working group Information and communication technologies at the Ministry of Education, Science, 

‘eseaƌĐhàaŶdà“poƌtàofàtheà“loǀakà‘epuďliĐà;F.àDuĐhoňͿ 
- Main Committee of the Slovak Society for Cybernetics and Informatics at the Slovak Academy of Sciences 

;V.àVeselýà– vice-Đhaiƌ,àL.àJuƌišiĐa,àJ.àMuƌgaš,àM.àŽalŵaŶ,àI.à“ekajà- members) 

- “loǀakàOƌgaŶizatioŶàfoƌà“paĐeàáĐtiǀitiesà;J.à“lačkaͿ 
 

IX. PUBLICATIONS 

Books 

1. DUCHOŇ,àFƌaŶtišek.àManufacturing systems and CIM. 1. ed. Bratislava : STU Publishing house, 2015. 

311 p. ISBN 978-80-227-4446-1. (in Slovak) 

2. DUCHOŇ,àFƌaŶtišekà- BABINEC, Andrej. Location of mobile robots. 1. ed. Bratislava : STU Publishing 

house, 2015. 121 p. ISBN 978-80-227-4461-4. (in Slovak) 
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3. LUDWIG,àToŵĄšà- TÁ‘NÍK,àMaƌiĄŶ.àBiocybernetic models of diabetes. 1. ed. Bratislava : Felia, 2015. 

119 p. ISBN 978-80-971512-8-7. (in Slovak) 

4. OTTINGER, Ivan - TÁ‘NÍK,àMaƌiĄŶ.àAdaptice control for artifical pancreas. 1. ed. Bratislava : Felia, 

2015. 109 p. ISBN 978-80-89824-00-7. (in Slovak) 

5. VE“ELÝ,àVojteĐhà- Há‘“ÁNYI,àLadislaǀ.àRobust control. Aplications. 1. ed. Bratislava : STU Publishing 

house, 2015. 222 p. ISBN 978-80-227-4339-6. (in Slovak) 

6. VE“ELÝ,àVojteĐhà- ‘O“INOVÁ,àDaŶiĐaà- KO)ÁKOVÁ,àáleŶa.àRobust Controller Design. 1. ed. Bratislava : 

Felia, 2015. 294 p. ISBN 978-80-971512-6-3. (in English) 

Parts of Books 

1. ERNEK, Martin - MU‘GáŠ,àJĄŶ.à“iŵulatioŶàaŶalǇsisàofàpƌepaƌedàpoǁeƌàplaŶtàŵodelàdǇŶaŵiĐs.àIŶà
Technical Computing Bratislava 2014 : Proceedings. ϭ.àed.à“aaƌďƌüĐkeŶà:àLáPàLáMBE‘TàáĐadeŵiĐà
Publishing, 2015, p. 105-116. ISBN 978-3-659-40792-5. (in English) 

2. KÖ‘Ö“I,àLadislaǀà- PáULU“OVÁ,àJaŶa.àModifiedàŶeuƌalàŶetǁoƌkàstƌuĐtuƌeàiŵleŵeŶtatioŶàiŶàPáC.àIŶà
Technical Computing Bratislava 2014 : Proceedings.  “aaƌďƌüĐkeŶà:àLáPàLáMBE‘TàáĐadeŵiĐà
Publishing, 2015, p. 174-187. ISBN 978-3-659-40792-5. (in English) 

3. “LáČKá,àJuƌajà- PET‘ÍK,à“laǀoŵíƌà- HáLÁ“,àMiƌoslaǀ.àEŵďeddedà‘TO“àfoƌàĐuďesats.àIŶàTechnical 

Computing Bratislava 2014 : Proceedings.à“aaƌďƌüĐkeŶà:àLáPàLáMBERT Academic Publishing, 2015, p. 

188-198. ISBN 978-3-659-40792-5. (in English) 

4. VARGHA, Imrich - ŽáLMáN,àMilaŶà- MUD‘ÁKOVÁ,àTatiaŶa.àDesigŶàaŶdàƌealizatioŶàofàgaŶtƌǇàstageà
motion control system of cutting machine. In Technical Computing Bratislava 2014 : Proceedings. 

“aaƌďƌüĐkeŶà:àLáPàLáMBE‘TàáĐadeŵiĐàPuďlishiŶg,àϮϬϭϱ,àp.àϮϮϰ-235. ISBN 978-3-659-40792-5. (in 

English) 

 

 

Journals 

1. BENICKÝ,àPeteƌà- JU‘IŠICá,àLadislaǀà- VITKO, Anton. Motion data preprocessing in robotic 

applications. In Journal of Control Engineering and Applied Informatics. Vol. 17, No. 1 (2015), p. 3-11. 

ISSN 1454-8658. (in English) 

2. ILKA, Adrian - OTTINGER, Ivan - LUDWIG,àToŵĄšà- TÁ‘NÍK,àMaƌiĄŶà- VE“ELÝ,àVojteĐhà- MIKLOVIČOVÁ,à
Eva - MU‘GáŠ,àJĄŶ.à‘oďustàĐoŶtƌolleƌàdesigŶàfoƌàTϭDMàiŶdiǀidualized model: gain-scheduling 

approach. In International Review of Automatic Control. Vol. 8, No. 2 (2015), p. 155-162. ISSN 1974-

6059. (in English) 

3. KOHÚT,àMiƌoslaǀà- Bá‘TOŠOVIČ,àMatejà- DOBIŠ,àMiĐhalà- DUCHOŇ,àFƌaŶtišekà- BABINEC, Andrej. 

Starting with ROS (1). In ATP Journal. Vol. 22, Iss. 12 (2015), p. 32-35. ISSN 1335-2237. (in Slovak) 

4. MU‘GáŠ,àJĄŶà- ERNEK, Martin. Modern glycemic control. In Transfer. Vol. 7, Iss. 2 (2015), p. 14-15. 

ISSN 1337-9747. (in Slovak) 

5. MU‘GáŠ,àJĄŶ.àBioĐǇďeƌŶetiĐsàisàtheàfutuƌeàofàĐǇďeƌŶetiĐs.àIŶàPosterus. Vol. 8, Iss. 11 (2015), online, 

[6] p. ISSN 1338-0087. (in Slovak) 

6. ‘áU,àDĄǀidà- RODINA, Jozef - PáLKOVIČ,àLukĄšà- HUBIN“KÝ,àPeteƌ.à“eŶsoƌlessàfieldàoƌieŶtedàĐoŶtƌolàofà
BLDC motors for MAVs. In Transactions on Electrical Engineering. Vol. 4, No. 4 (2015), p. 91-96. ISSN 

1805-3386. (in English) 
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7. ŠOVČÍK,àJĄŶà- KAJAN, Martin - “MOLÁK,àMaƌtiŶà- FLOREK, Martin - HUBIN“KÝ,àPeteƌà- LIŽIČIá‘,à
Marek. Ultrasonic localization of multiple robots. In International Journal of Robotics and 

Automation Technology. Vol. 2, No. 2 (2015), p. 65-72. ISSN 2409-9694. (in English) 

8. TÁ‘NÍK,àMaƌiĄŶà- LUDWIG,àToŵĄš.àTIDMàsiŵulatoƌàiŶdiǀidualizatioŶ:àpaƌtàϭ.àIŶàPosterus. Vol. 8, Iss. 4 

(2015), online, [11] p. ISSN 1338-0087. (in Slovak) 

9. TÁ‘NÍK,àMaƌiĄŶà- LUDWIG,àToŵĄš.àTIDMàsiŵulatoƌàiŶdiǀidualizatioŶ:àpaƌtàϮ.àIŶàPosterus. Vol. 8, Iss. 5 

(2015), online, [12] p. ISSN 1338-0087. (in Slovak) 

10. TÁ‘NÍK,àMaƌiĄŶà- BÁTO‘á,àVladiŵíƌà- LUDWIG,àToŵĄšà- OTTINGER, Ivan - MIKLOVIČOVÁ,àEva - 

MU‘GáŠ,àJĄŶ.àPƌediĐtioŶàofàglǇĐeŵiaàďasedàoŶàdiaďetesàself-monitoring data. In International Review 

of Automatic Control. Vol. 8, No. 2 (2015), p. 113-119. ISSN 1974-6059. (in English) 

11. VE“ELÝ,àVojteĐhà- ILKA, Adrian. Robust gain-scheduled PID controller design for uncertain LPV 

systems. In Journal of Electrical Engineering. Vol. 66, Iss. 1 (2015), p. 19-25. ISSN 1335-3632. (in 

English) 

12. VE“ELÝ,àVojteĐhà- ILKA, Adrian. Design of robust gain-scheduled PI controllers. In Journal of the 
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