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Nazov projektu: Pokrocilé metédy modelovania, riadenia a navrhu mechatronickych systémov ako sustav so
sustredenym vstupom a rozlozenym vystupom

Na ktorych pracoviskach
bol projekt rieSeny:

Strojnicka fakulta STU v Bratislave

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, stat):

Mimo $tatutu spoluriesitel'skej organizacie: VUT Brno, VSB TU Ostrava

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, élanky,
prednasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pat’
najvyznamnejsich
publikacii.

Poléni, T. - Johansen, T.A. - Rohal-1lkiv, B.: Modeling of Air-Fuel Ratio Dynamics of Gasoline
Combustion Engine with ARX Network. In: Journal of dynamic systems, measurement and control.
ISSN 0022-0434, Vol.130, No.6 (2008),061009/1-061009/10

Hulké, G. et al.: Engineering Methods and Software Support for Modelling and Design of
Discrete-time Control of Distributed Parameter Systems. In: European Journal of Control. - ISSN
0947-3580. - Vol. 15, Iss. 3-4 (2009), pp. 407-417

Hulko, G. et al.: Engineering methods and software support for modeling and design of discrete-
time control of distributed parameter systems. In: Proc. of European Control Conference 2009,
Budapest. Mini-Tutorial - ISBN 978-963-311-369-1

Takacs, G., Rohal-llkiv, B.,: Predictive vibration control: Efficient MPC of Lightly Damped
Beams. Vydavatel'stvo SPRINGER, 2011, monografia (rukopis bol odovzdany do tlace
30.06.2011)

Hulko, G. et al.: Control of Distributed Parameter System — Engineering Methods and Software
Support in MATLAB & Simulink. Vydavatel'stvo InTech Open Access Publisher, 2011, kapitola
Vv zahrani¢nej monografii (rukopis bol odovzdany do tlace 7.4.2011)

V ¢om vidite uplatnenie
vysledkov projektu:

V suCasnom priemysle su vyuZivané virtudlne softvérové prostredia, ktoré vo
forme farebnych animacii ponukaju moZznosti pre numericki dynamicku analyzu
strojov a procesov: ANSYS, COMSOL Multiphysics, ProCAST, SYSWELD,
MODFLOW,... Pritom sa jedna o numerické rieSenie nelinearnych parcidlnych
diferencialnych rovnic ako dynamickych systémov s rozlozenymi parametrami,
ktoré s zaddvané numerickymi StruktGrami na oboroch definicie zloZitych
priestorovych tvarov nad 3D. Vysledky projektu prezentuju inzinierske metddy
a softvérova podporu pre riadenie tychto systémov a demonstruji pomocou
experimentalnych pracovisk ,,Riadené zlievanie®, “Riadené plynulé odlievanie
ocele”, “Riadena extrizia“ a ,,Mechatronické komponenty* moznosti vyuZitia
tychto vysledkov Vv inZinierskej praxi vo védzbe na moderni meraciu
a automatiza¢nu techniku pri inovacii technologickych a vyrobnych procesov ako
aj pri navrhu mechatronickych komponentov pre dodavatel'ov a subdodéavatel'ov
automobilového priemyslu.
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Charakteristika vysledkov

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Navrh projektu bol inSpirovany dramatickymi pokrokmi informacnych technologii, ktoré otvaraji nové
moznosti pre budovanie virtudlnych softvérovych prostredi: ANSYS, COMSOL Multiphysics, ProCAST,
SYSWELD, MODFLOW,... Virtudlne softvérové prostredia na baze rieSenia nelinedrnych parcidlnych
diferencialnych rovnic ponukaju moznosti pre numericki dynamicku analyzu strojov a procesov s vystupmi
vo forme farebnych animacii ako dynamickych systémov s rozlozenymi parametrami zadavanych
numerickymi Struktirami na oboroch definicie zlozitych priestorovych tvarov nad 3D. V rdmci projektu bola
d’alej rozpracovavana inzinierska technoldgia riadenia tychto systémov s rozlozenymi parametrami ako
systémov so sustredenym vstupom a rozlozenym vystupom. Vysledky projektu demonstruji moznosti
modernej meracej, riadiacej techniky a virtualnych softvérovych prostredi pre riadenie procesov zlievania,
plynulého odlievania, spracovania plastov apre ndvrh mechatronickych komponentov. Vzhladom na
nelinearny charakter tychto procesov v ramci projektu boli vybudované experimentalne pracoviska ,,Riadené
zlievanie®, ,,Riadené plynulé odlievanie ocele®, ,,Riadena extruzia®“ a ,,Mechatronické komponenty*“. Tieto
experimentadlne pracoviskd ponukaji moznosti inovacii naSim dodavatelom a subdodavatel'om
automobilového priemyslu. V priebehu riesenia bola rozpracovana aj aktualizacia softvérového prostredia
Distributed Parameter Systems Blockset for MATLAB & Simulink partnersky produkt spolo¢nosti The
MathWorks. Na web portali Centra pre riadenie systémov s rozlozenymi parametrami STU -
www.dpscontrol.sk  bola aktualizovana internetova sluzba Interactive Control pre interaktivne rieSenie
modelovych uloh riadenia technologickych a vyrobnych procesov ako systémov s rozlozenymi parametrami.

Suhrn vysledkov rieSenia projektu a naplnenia cielfov projektu (max. 20 riadkov) - anglicky:

Proposal of the project was motivated by dramatic progress in information technologies, which opens new
possibilities for construction of different virtual software environments: ANSYS, COMSOL Multiphysics,
ProCAST, SYSWELD, MODFLOW,... Virtual software environments based on numerical solution of
nonlinear partial differential equations offer numerical dynamical analysis of machines and processes by
colourful animations as distributed parameter systems given on complex shape definition domains over 3D. In
the framework of the project the engineering technology of control of these distributed parameter systems as
lumped input and distributed parameter output systems was elaborated. Results of the project demonstrate
possibilities of modern measurement and control technologies and virtual software environments for control of
processes of casting, continuous casting, extrusion and mechatronic components. For nonlinear character of
these processes in the project experimental workstations was built up ,,Controlled Casting®, ,,Controlled
Contiouos Casting®, ,,Controlled Extrusion®“ and ,Mechatronic Components. These experimental
workstations offer innovation possibilities for suppliers and subsuppliers of automotive industry. In the course
of the project upgrade of software environment Distributed Parameter Systems Blockset for MATLAB &
Simulink — third-party software product of The MathWorks - was elaborated. On the web portal of Centre of
Control of Distributed Parameter Systems of STU - Distributed Parameter Systems Control —
www.dpscontrol.sk Interactive Control, an interactive web service was upgraded for formulation and solution
of model control problems of technological and production processes as distributed parameter systems.
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