S PD[;PORLI

VYSKUMU AVYVOIA

Formular ZK - Zaverecna karta projektu

Riesitel’:prof. Ing. Milan Gregor, PhD.

Eviden¢né ¢islo projektu:  APVT 20-026304

Nazov projektu:

Podpora rastu konkurencieschopnosti a produktivity priemyslu s vyuzitim technologif virtudlnej reality

Na ktorych pracoviskach bol
projekt rieSeny:

Zilinska univerzita - Ustav konkurencieschopnosti a inovacii

Slovenské centrum produktivity

Stredoeuropsky technologicky institut

Ktoré zahranic¢né pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

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

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhriiujuce vysledky projektu
(uved’te i publikacie prijaté
do tlace alebo pripravované):

Uvddzajte maximdlne pit’
najvyznamnejsSich publikdcii.

GREGOR, M., MEDVECKY, S.: Virtudlna realita areverzné inZinierstvo v projektovani
vyrobnych systémov, In: Produktivita 4/2005, SLCP 2005, p. 2-4, ISSN 1335-5961.

GREGOR, M. — FURMANN, R: Productin Planning and Control (PPC). In:Produktywno$¢ i
Innowacje. ¢.2/2006, Akademia Techniczno-Humanistyczna, Katedra Inzyynierrii Produkcji,
Bielsko Biala, 2006, ISSN 1734-9834.

GREGOR, M. a kol.: Digitalny podnik. In: Ministerstvo hospodarstva SR — projekt ¢. 245/2006 -
3100-3210. Slovenské centrum produktivity v Ziline, oktober 2006, 345 stran.

GREGOR, M. —- MEDVECKY, S. — STEFANIK, A.: 3D Laser Scanning in Digitization of Large
Objects. In: Applied Computer Science, Vol. 3, No 1, Koszalin 2007, p. 95-107, ISBN 978-83-
7365-139-5.

GREGOR, M., STEFANIK A.: Digital Factory — Prostredie pre inovativne projektovanie
vyrobnych systémov. In: Produktivita a inovacie : dvojmesacnik Slovenského centra produktivity.
- ISSN 1335-5961. - Ro¢. 7, €. 5, s. 2-3.

V ¢om vidite uplatnenie
vysledkov tohto projektu:
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Projekt je prispevkom k budovaniu digitalnych podnikov (Digital Factory). Zameranim a obsahom pokryva oblast’ navrhovania,
analyzy a optimalizacie vyrobnych systémov v prostredi virtudlnej reality. Vyuziva technoldgie rychleho prototypovania, reverzného
inzinierstva, virtudlnej reality, navrhovania vyrobnych systémov, dynamickej simuldcie a optimalizicie technickych systémov.
Hlavnym cielom projektu bolo navrhnit’ metodologiu pre dynamické analyzy, optimalizaciu a redesign $tihlych vyrobnych systémov
s vyuzitim prostriedkov virtudlnej reality. V spolupréci so Slovenskym centrom produktivity a Stredoeurdpskym technologickym
instititom sa rieSite'skému kolektivu podarilo navrhnut spominanti metodiku, ktora bola overend v spoloc¢nostiach Whirlpool
Slovakia, s.r.0., Volkswagen Slovakia, a.s. a PSL, a.s. Povazskd Bystrica. Tato metodika bola vypracovand v navédznosti na
prostredie softvérového balika Delmia, ktory obsahuje néstroje na riadenie vyrobnych procesov, spravu a analyzu produkcénych dat,
3D modelovanie vyrobkov, podnikovych procesov a pouzitych zdrojov a taktiez realizaciu dynamického preverenia navrhovanych
rieSeni v systéme Quest. Tento simulacny softvér umoznil vyuzit mnohé z optimalizacnych funkcii a moznosti pre zefektivnenie
¢innosti rieSitel'ov, projektantov a technikov tak v procese pldnovania ako i po samotnej implementacii navrhu do praxe. Vystupom
navrhnutej metodiky je aj vytvorena databaza 3D modelov (fyzickych) projektovanych vyrobnych systémov a zariadeni s vyuzitim
technologii 3D laserového skenovania, ktoré st sucastou navrhnutych simulacnych modelov. V ramci rieSenia bola vypracovana aj
Studia moznosti tvorby 3D dynamickych modelov montaZze a demontaze produktov v automobilovom priemysle, ktorej vysledky boli
prezentované na EPC 2007 v Ziline. Ziskané poznatky z rie§en¢ho projektu boli implementované aj do procesu vzdelavania na ZU v
Ziline. Pre potreby vzdelavania boli na zaklade vysledkov rieSenia projektu spracované ucebné pomocky (pripadové $tidie), ktoré
umoznuju prezentovat’ Studentom moznosti vyuzitia najnovsich pristupov zvySovania produktivity s podporou virtualnej reality.
Vysledky z overenia metodiky v praxi prispeli ku dalSiemu rozSireniu ziskanych poznatkov pre zvySovanie produktivity
a konkurencieschopnosti predovsetkym v oblasti Digitalneho podniku.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

This project supports implementation of the Digital Factory concept in Slovakia. Aims and content of the project covers field of
planning, analysis and optimisation of production systems in Virtual reality environment. It applies technologies of Rapid
prototyping, Reverse engineering, Virtual reality, Production systems planning, Dynamical analysis, optimisation and redesign of
Lean production systems with support of Virtual reality. General goal of the project was proposal of Methodology for dynamical
analysis, optimization and redesign of Lean production systems with support of Virtual reality. The methodology was proposed in
cooperation with Slovak productivity centre and Central European Institute of Technology and verified in Whirlpool Slovakia, s.r.o.,
Volkswagen Slovakia, a.s. and PSL, a.s. Povazska Bystrica companies. The methodology was created with regard to software
package Delmia that includes tools for production process management and control, production data administration and analysis, 3D
product and process modelling. Also include dynamical validation of proposed solutions in software Delmia Quest. This simulation
software allows to profit from wide optimization options and opportunities for higher efficiency of problem solvers, planners and
engineers in planning process even further in phase of implementation of proposed solution in practice. Other output is created
database of the planned production systems 3D models (physical), machines and equipment with 3D laser scanning technology.
These objects were used for creation of simulation model. There was created the Study of 3D dynamical models creation possibilities
for assembly and disassembly in automotive industry during the project. Outputs of the study were presented at European
Productivity Conference - EPC 2007, in Zilina. Gained knowledge from solved project was also implemented in education process at
University of Zilina. Based on project results were educational tools (case studies) made that allows to present students possibilities
of the latest productivity and competitiveness improvement approaches with support of Virtual reality. Outputs of the methodology
verification contribute to further dissemination acquired knowledge for productivity and competitiveness improvement especially in
Digital factory.
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