Slovak University of Technology in Bratislava
Faculty of Electrical Engineering and Information Technology

(mikulas.huba,
katarina.zakova@stuba.sk)

Introduction to the NIL project




Introduction

NIL Project:

Enhancing NO-SK Cooperation in
Automatic Control



Project overview

Support of broad spectrum of activities:
student mobilities at the MSc. and PhD. level,
staff mobilities,

organization of multilateral international summer school
and conferences,

joint development of teaching materials and publishing
scientific publications,



Project overview

Project Is devoted to enhancing cooperation In
academic research in the automatic control area in the

partner institutions STU Bratislava and NTNU
Trondheim

and through them also at broader regional, national and
international levels.



Introduction

Where we are from?

Few pictures from Slovakia
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Slovak University of
Technology in Bratislava

1762 Academy of Mining and Forestry
in Banska Stiavnica (up to 1918)

1937 Technical University of M. R. Stefanik
in Kosice,

1938 Munich Treaty and Vienna Verdict,
Kosice annexed to Hungary,
move to Martin

1939 renamed to Slovak Technical University
(SVST) and moved to Bratislava

1991 renamed to “Slovak Technical University”
(Slovak University of Technology) in Bratislava
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TEACHING

Undergraduate level
Mechatronics

Graduate study
Automation and Informatics of Machines and Processes
Mechatronics

Postgraduate study
Metrology
Automation and Control



RESEARCH TARGETS

Automatic Control

Modeling and Control of Technological and Manufacturing
Systems

Robust, Self-Tuning, Fuzzy and Intelligent Control

Control and Design of Distributed Parameter Systems
Predictive and Adaptive Control of Industrial Processes

Metrology and Sensors

Measuring Systems Calibration and Testing
Multicomponent Sensors for Robotics

Quality Control

Modern Educational tools for Measurement and Metrology



INDUSTRIAL INFORMATICS, AUTOMATION AND
MEASUREMENT FOR AUTOMOTIVE INDUSTRY

e Centre of Technological Transfer of Quality

e Modelling and Control of Technological Processes
and Mechatronic Components for Automotive Industry

e Industrial Informatics and Automation



Modelling and Control of Technological Processes and
Mechatronic Components for Automotive Industry

Department of Automation and Measurement
Department of Chemical Machines and Equipment
Department of Materials and Technologies
Department of Stretch and Strength of Materials
Department of Technical Mechanics

Experimental foundry of faculty,
Centre for processing of plastic products of STU
Development manufactory of STU

MATADOR, Inc. Puchov

PLASTIKA, Inc. Nitra

Foundries from Central Slovakia

resp. companies dealing with high-tech solutions
ABILITY Ziar nad Hronom — Kremnica and TEN Slovakia



Modelling and Control of Technological Processes and
Mechatronic Components for Automotive Industry

Build up a Simulation laboratory for numerical dynamical analysis and control
of technological and production processes as casting, processing of plastics
and rubber with softwer products as ANSYS, FEMLAB, FLUENT, STAR - CD,
ProCAST, CALCOSOFT, PAM-CAST, PAM-FORM, PAM-RTM, MOLDFLOW,
CADMOLD,...

Build up demonstration plants for demonstration possibilities of high-tech
solutions

Resin injection through fibrous reinforcements into moulds provided by industrial
partner in the centre for processing of plastic products of STU

Rubber processing in skillets provided by industrial partner in the development
manufactory of the faculty

Beam and plate of smart structures prepared in research-development laboratories of

the faculty

For control of these processes, as systems given on complex 3D definition
domains we have own control technologies, software products Distributed
Parameter Systems Blockset for MATLAB & Simulink
WWW.DPSCONTROL.SK WWW.MATHWORKS.COM
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The Distrbuted Parameater Systems Blockset - DPS Blockset is & blackset for use with MATLAE & Simulink for distributed parameter syste
and design of dynamical systems given on camplex 30 domains of definition.

The blockset features:
= Engenaaring methods for distributed paramater systams (DPS) modeling, control and design

* DPS models based an lumped-input/distributad-output systems, tme/space analysis, synthesis and design tools

+ Distributad parameter PID, algebraic, state space and rabust contral schemes,,, intermet manograph with demanstratians

« DPS Wizard demonstrabes in step-by-step operation distributed parameter contral loops arcangemeant and setting procaduras
» Suite of blocks and schemes for DPS control practically in gny fisld of bechnical practice

+ Interactive Contral Service for support DPE control solutions via the internet

SIMULINK
Enabled

Melidhiork Explosive development aof information technologies supports further wide-ranging distnbution of diverse methods and software products

systerns as distributed pararmetar systemns inoany field of technical practice | Howadays these sophisticated dynamical analysis methods anc
spact animations “jumping” on computer screons is a3 big challenge for control community to contral these processes, DPS Blockset off
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Distributed Parameter Systems Blockset for Simulink
Suite of blocks for control of distributed parameter systems

Highlights:

» Engineering methads far Distributed Pararmeter Systems (DPS) cantral

s Lumped-input/distributed-output systems

s Timefspace analysis, synthesis and design tools

» Suites of blocks for engineering control problerms solutions
s DPS Wizard for step-by-step arrangerment of control systems
» Internet monograph and interactive service for support solutions

Description:

The Distributed Parameter Systems
Blockset (DPS Blockset) extends Simulind
with a comprehensive library for distributed
pararmeter systerms and their applications in
riadeling, control, and design of dynarmical
systems with complex 3-0 domains of
definition. An included demonstration
presents some typical problems of DPS
control from areas of technological and
production processes, mechatronics, and
protection of the environment. & tutorial
and demos initiate users in DPS control
problerns, The DPS Wizard presents
step-hy-step procedures for arranging and
setting control loops,

Blocks for time/space dynamical
decarnposition and synthesis offer flexible
engineering methodalagy for DPS contral,
The DPS Blockset is designed for enaineers,

researchers, and students who deal with dynarmics and contral of real world phenomena and

processes, Platforms: Windows

MathWorks products required: MATLABR, Sitnulink, Control Systern Toolbox, Partial Differential

Egquation Toolbox, Robust Control Toolbox, Systern Identification Toolbox
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Staff involved in NIL project

. Permanent staff:

Prof. Miroslav Fikar
Dr. Michal Kvasnica

. Students:

Ing. Martin Herceg
Ing. Radoslav Paulen
Ing. Marian Podmajersky
Bc. lvana Rauova



Modelling and Control
of Hybrid Systems

. Model predictive control of PWA (piece-wise
affine) systems using explicit approach

« HYSDEL 3.0 (Hybrid Systems Description
Language) — development of software tool for
modelling of hybrid systems

« MPT (Multiparametric Toolbox) — development
of software for predictive control of linear and
hybrid systems



Optimal Process Control

» Dynamic optimisation of chemical processes
(distillation columns, waste-water treatment
plants, polymerisation reactors)

. Deterministic global optimisation of processes

. Real-time optimisation of processes based on
neighbouring extremals
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17 INTERNATIONAL CONFERENCE ON PROCESS CONTROL

PROCESS CONTROLO9

Modelovani elektromechanickych systemu
Matlab and Simulink Waorkshop, Presentation, Dr, Jirkovsky [PDF 2MB, web].

Online optimizing conteol: The link betvreen plant economics and process control
Plenary Prof. Engell [PODF 2M8)].

Photos from the conference will continuously be added to our photo gallery.

ROCESS #
OMNTROL
Welcome to 17th International Conference on Process Control

organised by

Insgtute of Information Enginearing, Automation, and Mathematics
Faculty of Chemical and Food Technology
Slovak University of Technology, Bratislaya
B
Department of Process Contral Faculty of Electrical En gineering and Informatics
University of Pardubice

sponsored by
Slovak Sociaty for Cybemetics and Informatics, Mational Member Organisation of IFAC
will be held at Strhské plesao, High Tatras, Slovak Republic
June 9 — 12, 2009
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2. Department of Control Methods — prof. Mikulas Huba
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3. Department of Informatics and Communication Technology - Dr. Martin

Foltin

4. Department of Robotics and Artificial Intelligence — prof. Ladislav Jurisica

5. Department of Components and Technologies for Industrial Informatics —
prof. Milan Zalman



Department of Control
Methods

Assoc. Prof. K. Zakova
Assoc. Prof. A. Kozakova
M. Halas

P. Tapak

P. Bistak

D. SoviSova

|. Oravec

PhD Students: I. Pestin, M. Sedlak, V. Zilka,
P. Bahnik, F. Jelenciak



Department of Control
Methods

Research:
Robust Constrained PID Control

Nonlinear Control
M. Halas: An algebraic framework generalizing the
concept of transfer functions to nonlinear systems. In:
Automatica 44, 2008

Remote Control v

e-Learning







Department of Control
Methods

Teaching:
MSc




Plant models

 [————==r Thermo-optical plant
ot = e oo , o
s G022 s Optical channel — light intensity control
e = . (bulb, LED)
T S Thermal channel — temperature control
(bulb, van)

Communication via USB

30 pcs, control via Internet



INS ¢

ING ¢

Hydraulic plants

L

)
=

Client

LT ===

-}

Server

Communication via USB,

Internet Remote Control

T
—/

N
i

B




Plant models
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Plant models

Gantry crane

Inverted pendulum




Helicopter control




Airship Control

Project DAAD with FernUni Hagen



Department of Control
Methods

Running projects:

VEGA 1/0369/10 Algebraic approach to controlling
nonlinear systems: theory and applications.

VEGA 1/0656/09: Integration and development of nonlinear
and robust control methods and their application in

controlling flying vehicles.

KEGA 3/7245/09 Building virtual and remote experiments

for network of online laboratories
LPP-0127-06 Algebraic methods in nonlinear control
systems and their application to autorotation problem
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International Conference

CYBERNETICS AND INFORMATICS

Hotel Magura, ZDIAR, Slovak Republic

February 10 - 14, 2008
organized by
Slovak Society for Cybernetics and Informatics (S5KT)
under the auspices of
Faculty of Electrical Engineering and Information Technology
and

Faculty of Informatics and Information Technologies, Slovak University of Technology in Bratislava



Cybernetics and Informatics 2010 =

International Conference

CYBERNETICS AND INFORMATICS "0
Hotel Barbora, VYSNA BOCA, Slovak Republic
February 10 - 13, 2010

organized by

Slovak Society for Cybernetics and Informatics {S5KI)

under the auspices of

Faculty of Electrical Engineering and Information Technology
Slovak University of Technology in Bratislava

INTERNATIONAL PROGRAM COMMITTEE
Chair: 5. Kozék (SK)

Vice-Chair: M. Huba (5K}, ¥. Wesely (SK)

Members:

M. Alexik (Sk), Z. Barton (FL), B. Bars (H), Z. Binder, (F), P. Brunovsky (Sk), .M.
Cerzavin (RS, AL Fradkoy, (RUSY, M. Fikar (SKD, J. Jadlovsky (SK), R, Haber (D),
F. Hampel ({00, Z. Hanzalek (C7), G. Hulkd (3K, P. Jura (G5, H.P. Jardgl 8, A
kiozakova (S0, D, Krokaves (Sk), W Kuéera (G2, Y. Evasnicka (5K, J. Mikles (5K,
J. Lunze (O, L Madarasz (SK, C. Moog (F), J. Margas (SES, P Pakshin (RUSY, D.
Papadopoulos (GRY, A deFaor {(IRL), J. Fospichal (SK), R. Prokop (CZ), B.
Rahal-llkiy (Sk), 0. Rosinova (Sk), J. Sarnovsky (SK, 1| Sekaj (SK), Ch. Schimid
(0, P.Sintak (8K, J. Spalek (5K, G. Thiele (0, B. Tovornik (SLOY, 1 Vajda (3K,
P Waviin (CZ), | Vaclavik (CH), A Vitedek (G2, M. Vitefkava (CZ),. M. Zalman (SK)
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10TH INTERNATIONAL CONFERENCE

VIRTUAL

UNIVERSITY

Slowvaca
DECEMBER TOTH-T1TH, 2009

Horme
BRATISLAVA, SLOVAK REPUBLIC

Scope
Committees
Programrne
Competition

Deadlines
Author Guidelines
Registration
Fees
Yenue
Secretariat

Sponsors
Invitation-print

Previous years

Lpdate

Ao 2004




10th International Conf. Virtual University
10.-11.12.2009 Bratislava, http://virtuni.eas.sk




student stays

scholarship rate travel rate
# student # month in EUR in EUR
2 5 240 800
PHD student stays
scholarship rate travel rate
# PHD student | # month in EUR in EUR
4 1 470 800

teacher /researcher stays

2x1Q 2011

# person # day
6 5
5 7
2 10
2 14

2x3Q 2010

3x4Q 2009, 3x4Q 2010
3x1Q 2010, 2x3Q 2010

1-2Q 2010

2x3Q 2010
2x1Q 2011



