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Zavereéna karta projektu

Nazov projektu Eviden¢né ¢islo projektu APVWV-19-0418

Inteligentné rieSenia pre zvySenie inovaénej schopnosti podnikov v procese ich
transformacie na inteligentné podniky

Zodpovedny riesitel doc. Ing. Miriam Pekarcikova, PhD.

Priiemca Technicka univerzita v KoSiciach - Strojnicka fakulta

Nazov pracoviska, na ktorom bol projekt rieSeny

Katedra priemyselného a digitalneho inzinierstva

Ustav priemyselného inZinierstva, manazmentu, inZinierstva prostredia a aplikovanej
matematiky

Strojnicka fakulta

Technicka univerzita v KoSiciach

Nazov a stat zahraniéného pracoviska, ktoré spolupracovalo pri rieSeni

nemam

Udelené patenty/podané patentové prihlasky, vynalezy alebo uzitkové vzory, ktoré su
vysledkami projektu

nemam

Najvyznamnejsie publikacie (knihy, ¢lanky, prednasky, spravy a pod.) zhriiujuce
vysledky projektu — uvedte aj publikacie prijaté do tlace

2020:

ADC Production efficiency evaluation and products' quality improvement using simulation /
Marek Kliment ... [et al.] - 2020.In: International Journal of Simulation Modelling = IJSIMM. -
Wolkersdorfim Weinviertel (Rakusko) : DAAAM International Vienna Ro¢€. 19, €. 3 (2020), s.
470-481 [print]. - ISSN 1726-4529 Spbsob pristupu:
http://www.ijsimm.com/Full_Papers/Fulltext2020/text19-3_528.pdf. [KLIMENT, Marek -
TREBUNA, Peter - PEKARCIKOVA, Miriam - STRAKA, Martin - TROJAN, Jozef - DUDA,
Richard]

ADN Transformation the logistics to digital logistics: theoretical approach/Miriam
Pekarcikova, Peter Trebuna, Marek Kliment, Milan EdI, Ladislav Rosocha - 2020.In: Acta
logistica. - KoSice (Slovensko) Vol. 7, No. 4, pages 217-223, 2020, - ISSN 1339-5629
(online), doi:10.22306/al.v7i4.174 [Miriam PekarCikova, Peter Treburia, Marek Kliment,
Milan Edl, Ladislav Rosocha]

ACB/vysokoSkolska ucebnica doméaca Procesny manzment/ Miriam PekarCikova ... [et al.]
- 1. vyd. - KoSice : Technicka univerzita v KoSiciach - 2020. - 235 s. [print]. - ISBN 978-80-
553-3750-0.

[PEKARCIKOVA, Miriam - TREBUNA, Peter — KADAROVA, Jaroslava - EDL, Milan]

ACB/ vysokoSkolska ucebnica domaca Digitalizacia vyrobnych procesov a systémov/ Peter
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Trebuna ... [etal.] - 1. vyd. - KoSice Technicka univerzita v KoSiciach - 2020. - 235 s.
[print]. - ISBN 978-80-553-3280-2. .

[TREBUNA, Peter — KLIMENT Marek — TROJAN Jozef — MIZERAK, Marek]

2021:

ADC Simulation testing of the e-kanban to increase the efficiency of logistics processes /
Miriam Pekarcikova ... [et al.] - 2021.In: International Journal of Simulation Modelling =
JSIMM. - Wolkersdorfim Weinviertel (Rakusko) : DAAAM International Vienna Ro¢. 20, €. 1
(2021), 134-145 [print]. - ISSN 1726-4529 Spodsob pristupu:
http://www.ijsimm.com/Full_Papers/Fulltext2021/text20-1_551.pdf [PEKARCIKOVA, Miriam
- TREBUNA, Peter - KLIMENT, Marek - MIZERAK, Marek - KRAL, Stefan]

ADC Solution of Bottlenecks in the Logistics Flow by Applying the Kanban Module in the
Tecnomatix Plant Simulation Software / Miriam PekarCikova ... [et al.] -2021.In:
Sustainability. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing Institute Rog. 13, &.
14 (2021), s.[1-21] [online]. - ISSN 2071-1050 (online) Spésob pristupu:
http://dx.doi.org/10.3390/su13147989. [PEKARCIKOVA, Miriam - TREBUNA, Peter -
KLIMENT, Marek - DIC, Michal]

ADC Application of testbed 4.0 technology within the implementation of industry 4.0 in
teaching methods of industrial engineering as well as industrial practice / Marek Kliment ...
[etal.] - 2021.In: Sustainability. - Bazilej (Svaj¢iarsko) : Multidisciplinary Digital Publishing
Institute Roc€. 13, €. 16 (2021), s.[1-16] [online]. - ISSN 2071-1050 (online) Spbésob
pristupu: https://www.mdpi.com/2071-1050/13/16/8963. [KLIMENT, Marek -
PEKARCIKOVA, Miriam - TREBUNA, Peter - TREBUNA, Martin]

ADC Model for Optimizing the Ratios of the Company Suppliers in Slovak Automotive
Industry, 2021.In: Sustainability. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing
Institute Ro¢. 13, €. 21 (2021), [online]. - ISSN 2071-1050 (online) Spbsob pristupu:
https://www.mdpi.com/2071-1050/13/21/11597 [KADAROVA, Jaroslava - TREBUNA, Peter -
LACHVAJDEROVA, Laura]

ADC Environmental Innovation and Green Growth in the Repair and Maintenance of Cars-
Case Study, Sustainability, vol. 13, Iss. 22, MDPI, ST ALBAN-ANLAGE 66, CH-4052
BASEL, SWITZERLAND, elSSN: 2071-1050, 2021 [MAJERNIK, Milan - DANESHJO, Nagib
- MALEGA, Peter - RUDY, Vladimir - AI-RABEEI, SAS]

ACB/ vysokoSkolska ucebnica domaca Logistika pre priemyselné inZinierstvo - 1. vyd. -
KoSice : Technicka univerzita v KoSiciach - 2021. - 333 s. [print]. - ISBN 978-80-553-3988-7.
[PEKARCIKOVA, Miriam - TREBUNA, Peter - KRAL, Stefan - DUDA, Richard]
AAA/monografia zahrani¢na Strategic and Process Management - 1. vyd. - Ludenscheid :
RAM-Verlag - 2021. - 350 s. [print]. - ISBN 978-3-96595-006-1. [PEKARCIKOVA, Miriam -
TREBUNA, Peter - KADAROVA, Jaroslava]

2022:

ADC Possibilities to increase assembly line productivity using different management
approaches / 2022.In: Processes. - Bazilej (SvajCiarsko) : Multidisciplinary Digital
Publishing Institute Roc. 10, €. 3 (2022), s. [1-19] [online]. - ISSN 2227-9717 (online)
Spdsob pristupu: http://dx.doi.org/10.3390/pr10030553. KADAROVA, Jaroslava -
JANEKOVA, Jaroslava - SUHANYIOVA, Alzbeta Kvartil: WOS:Q2,SCO:Q2 | Impakt faktor:
neuvedené Databazy: WOS: ano CCC: ano SCOPUS: ano

ADC Case Study: 3D Modelling and Printing of a Plastic Respirator in Laboratory Conditions
/ Miriam Pekar&ikova ... [et al.] - 2022.In: Applied sciences. - Bazilej (Svajgiarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 12, €. 1 (2022), s.[1-15] [online]. - ISSN
2076-3417 (online) Spbésob pristupu: https://doi.org/10.3390/app12010096.
PEKARCIKOVA, Miriam - TREBUNA, Peter - KLIMENT, Marek - KRAL, StefanKvartil:
WO0S:Q2,SCO:Q2 | Impakt faktor: 2.838 Databazy: WOS: ano CCC: ano SCOPUS: ano
ADC Milk run testing through tecnomatix plant simulation software / Miriam Pekarcikova ...
[etal] -2022.In: International Journal of Simulation Modelling = IUJSIMM. - Wolkersdorfim
Weinviertel (Rakusko) : DAAAM International Vienna Roc. 21, €. 1 (2022), s. 101-112 [print].
- ISSN 1726-4529 Spdsob pristupu: https://doi.org/10.2507/IJSIMM21-1-593.
PEKARCIKOVA, Miriam - TREBUNA, Peter - KLIMENT, Marek - SCHMACHER ABDULLAH
KARL, Benjamin Kvartil: WOS:Q3,SCO:Q2 | Impakt faktor: 2.775 Databazy: WOS: ano
CCC:ano SCOPUS: ano

ADC Comparing Modern Manufacturing Tools and Their Effect on Zero-Defect
Manufacturing Strategies/ Miriam PekarCikova ... [et al.] - 2022.In: Applied sciences. -
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Bazilej (Svajciarsko) : Multidisciplinary Digital Publishing Institute Ro¢. 12, &.1 (2022), s. [1-
15] [online]. - ISSN 2076-3417 (online) Spdsob pristupu: L ) ]
https://doi.org/10.3390/app122211487 - 12 Nov 2022 PEKARCIKOVA, Miriam - TREBUNA,
Peter — DIC, Michaln Kvartil: WOS:Q2,SCO:Q2 | Impakt faktor: 2.838 Databazy: WOS: ano
CCC:ano SCOPUS: ano

AAA/monografia zahrani€na Production processes and systems digitalization / Peter
Trebuna ... [etal.] - 1. vyd. - Lidenscheid : RAM-Verlag - 2022. - 400 s. [print]. - ISBN 978-
3-96595-026-9. [TREBUNA, Peter - PEKARCIKOVA, Miriam - KLIMENT, Marek - TROJAN,
Jozef - MIZERAK, Marek], poget stran: 400

ACB/vysokoSkolska u€ebnica domaca Podnikové hospodarstvo / Peter Trebura, Miriam
PekarCikova - 1. vyd. - KoSice : Technicka univerzita v KoSiciach - 2022. - 317 s. [print]. -
ISBN 978-80-553-4148-4. [TREBUNA, Peter - PEKARCIKOVA, Miriam], poget stran: 317
2023:

V3/ADC Application of Digital Engineering Methods in Order to Improve Processes in
Heterogeneous Companies / Jozef Trojan, Peter Trebuna, Marek Mizerak - 2023.In:
Applied sciences. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing Institute Ro¢.
13, €. 13 (2023), s.[1-15] [online]. - ISSN 2076-3417 (online) Spdsob pristupu: )
http://dx.doi.org/10.3390/app13137681. [TROJAN, Jozef - TREBUNA, Peter - MIZERAK,
Marek] Kvartil: WOS:Q2,SCO:Q2 | Impakt faktor: 2.7 Databazy: WOS: ano CCC: ano
SCOPUS: ano

V3/ADC Application of simulation in the optimization of the blood plasma storage process /
Peter Trebuna, Marek Kliment, Miriam PekarCikova - 2023.In: Applied sciences. - Bazilej
(Svajéiarsko) : Multidisciplinary Digital Publishing Institute Ro&. 13, &. 13 (2023), s.[1-20]
[online]. - ISSN 2076-3417 (online) Spdsob pristupu:
http://dx.doistree.org/10.3390/app13137756. [TREBUNA, Peter - KLIMENT, Marek -
PEKARCIKOVA, Miriam] Kvartil: WOS:Q2,SCO:Q2 | Impakt faktor: 2.7 Databazy: WOS: ano
CCC: ano SCOPUS: ano

V3/ADC Virtual reality in discrete event simulation for production-assembly processes /
Peter Trebufia ... [et al.] - 2023.In: Applied sciences. - Bazilej (Svajgiarsko) :
Multidisciplinary Digital Publishing Institute Ro€. 13, €. 9 (2023), s.[1-14] [online]. - ISSN
2076-3417 (online) Spdsob pristupu: http://dx.doi.org/10.3390/app13095469. [TREBUNA,
Peter - PEKARCIKOVA, Miriam - DUDA, Richard - SVANTNER, Tomas] Kvartil:
WO0S:Q2,SCO:Q2 | Impakt faktor: 2.7 Databazy: WOS: ano CCC: ano SCOPUS: ano
V3/ADC Online E-Kanban system implementation in a manufacturing company/ Peter
Trebuna ... [etal.] - 2023.In: International Journal of Simulation Modelling = IUJSIMM. -
Wolkersdorfim Weinviertel (Rakusko) : DAAAM International Vienna Ro¢€. 22, €. 1 (2023), s.
5-16 [print]. - ISSN 1726-4529 Spbsob pristupu: http://dx.doi.org/10.2507/ijsimm22-1-614.
[TREBUNA, Peter - PEKARCIKOVA, Miriam - KLIMENT, Marek - KOPEC, Jan -
SVANTNER, Tomas] Kvartil: WOS:Q3,SCO:Q2 | Impakt faktor: 2.9 Databazy: WOS: ano
CCC: ano SCOPUS: ano

V3/ADC Vumark’s Method of Production Layout Designing / Juraj Kovac ... [et al.] - 2023.In:
Applied sciences. - Bazilej (Svajéiarsko) : Multidisciplinary Digital Publishing Institute Roé.
13, €. 3 (2023), s.[1-19] [online]. - ISSN 2076-3417 (online) Spbsob pristupu:
http://dx.doi.org/10.3390/app13031496.[KOVAC, Juraj - MALEGA, Peter - RUDY, Vladimir -
SVETLIK, Jozef] Kvartil: WOS:Q2,SCO:Q2 | Impakt faktor: 2.70 Databazy: WOS: ano CCC:
ano SCOPUS: ano

V1/monografia domaca Stihle principy v logistike / Miriam Pekar&ikova, Peter Trebura,
Milan Filo - 1. vyd. - KoSice : Technicka univerzita v KoSiciach - 2023. - 153 s. [print]. -
ISBN 978-80-553-4439-3. [PEKARCIKOVA, Miriam - TREBUNA, Peter - FI’O, Milan]
Kvartil: neuvedené | Impakt faktor: neuvedené Databazy: WOS: nie CCC: nie SCOPUS: nie
P1/vysokoSkolska ucebnica domaca Podnikové procesy a systémy/ Peter Trebuna ... [et
al.] - 1. vyd. - KoSice : Technicka univerzita v KoSiciach - 2023. - 416 s. [print]. - ISBN 978-
80-553-4438-6. [TREBUNA, Peter - PEKARCIKOVA, Miriam - KOVAC, Juraj - FILO, Milan]
P1/vysokoSkolska u€ebnica zahrani€na CAD Software Simulations in Industrial Engineering
/ Peter Trebuna ... [et al.] - 1. vyd. - Stlttinghauser Ringstrasse : RAM-Verlag - 2023. - 290
s. [print]. - ISBN 978-3-96595-035-1. [TREBUNA, Peter - PEKARCIKOVA, Miriam - KOVAC,
Juraj - TROJAN, Jozef - KOPEC, Jan]

Vyvolané projekty vyskumu a vyvoja - schvalené KEGA 020TUKE-4/2023 (doba rieSenia
2023-2025, zodpovedny rieSitel Trebuna Peter), KEGA 003TUKE-4/2024 (doba rieSenia
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2024-2026, zodpovedny rieSitel Rudy Viadimir)

2024:

V3/ADC The use of simulations in investment decision-making and financing 2024. In:
International Journal of Simulation Modelling = USIMM. - Wolkersdorf im Weinviertel
(Rakusko): DAAAM International Vienna Roc€. 23, €. 1 (2024), s. 113-124 [print]. - ISSN
1726-4529 Spbsob pristupu: http://dx.doi.org/10.2507/ijsimm23-1-677... - [LUMNITZER,
Ervin - FABIANOVA, Jana - JANEKOVA, Jaroslava - SUHANYIOVA, Alzbeta - SUHANYI,
Ladislav] Databazy: Kvartil: WOS:Q2, SCO:Q2 | Impakt faktor: 2.6 WOS: ano CCC: ano
SCOPUS: @no

V3/ADC Application Cluster Analysis as a Support form Modelling and Digitalizing the
Logistics Processes in Warehousing. 2024. In: Applied sciences. - Bazilej (Svajciarsko) :
Multidisciplinary Digital Publishing Institute Roc€. 14, €. 11 (2024), s.[1-13] [online]. - ISSN
2076-3417 (online) Spdsob pristupu: https://doi.org /10.3390/app14114343 [KRONOVA,
Jana — [ZARIKOVA, Gabriela - TREBUNA, Peter - PEKARCIKOVA, Miriam — FILO, Milan]
Kvartil: WOS:Q1,SCO:Q2 | Impakt faktor: 2.5 Databazy: WOS: ano CCC: ano SCOPUS:
ano

V3/ADC Logit model for prediction of financial health in automotive industry. 2024.
International Journal of Industrial Engineering: Theory, Applications and Practice = WJIETAP,
vol. 31, ISSN 1943-670X [KRONOVA, Jana — PEKARCIKOVA, Miriam - TREBUNA, Peter -
— FILO, Milan] Kvartil: WOS:Q4, | Impakt faktor: 1.2 Databazy: WOS: ano CCC: ano
SCOPUS: @no — v tladi

V3/ADC Online E-Kanban system implementation in a manufacturing company / Peter
Trebuna ... [etal.] - -2024. In: International Journal of Simulation Modelling = IJSIMM. -
Wolkersdorfim Weinviertel (Rakusko) : DAAAM International Vienna Roc€. 23, €. 1 (2024), s.
113-124 [print]. - ISSN 1726-4529 Spbsob
pristupu:http://www.ijsimm.com/Full_Papers/Fulltext2024/text23-2_682.pdf .
[PEKARCIKOVA, Miriam - TREBUNA, Peter - MATISCSAK, Matus - KOPEC, Jan] Kvartil:
WO0S:Q2, SCO:Q2 | Impakt faktor: 2.6 WOS: dno CCC: ano SCOPUS: ano

V1/zahrani€na monografia: Digital factory - 1. vyd. - Stuttinghauser Ringstrasse : RAM-
Verlag - 2024. — cca 200 s. [print]. [TREBUNA, Peter - PEKARCIKOVA, Miriam -FILO,
Milan] — v tladi

Vyvolané projekty vyskumu a vyvoja — podané VEGA 1/0383/25 (doba rieSenia 2025-2028,
zodpovedny riesitel Treburia Peter),), VV-MVP-24-0110 (doba rieSenia 2025-2028,
zodpovedny rieSitel Mizerak Marek)

Uplatnenie vysledkov projektu

Konkrétne vysledky z jednotlivych faz rieSenia projektu boli vystupom z vedecko-
vyskumnych €innosti €lenov rieSitelského kolektivu, ktoré smerovali k dosiahnutiu hlavného
ciela projektu spracovat metodiku pre inteligentné rieSenia zvySenia inovacnej schopnosti
podnikov v procese ich transformécie na inteligentné v zmysle Industry 4.0. Navrhovana
metodika bola overovana v konkrétnych podnikoch priemyselnej praxe zameranych na
vyrobné, resp. montazne €innosti. Zasadné vysledky projektu mozno zhrnat do
nasledovnych bodov:

» tvorba datovej zakladne vyuzitim Specializovanych technoldgii (napr. RTLS Studio, 2D/3D
skenery, apod.),

* spracovanie vybranych dat do potrebnych digitalnych formatov pre tvorbu digitalnych a
simulaénych modelov (napr. 2D/3D softvéry na baze CAD, PLC),

» vytvorenie 3D modelov pomocou 3D tlace pre vytvorenie fyzickych modelov, kopirujucich
realne podmienky (napr. softvér pre upravu modelu na tla¢ KISSlicer),

« testovanie variantnych rieSeni experimentalnym pristupom podporenym softvérovo,
validacia a verifikacia simulacnych systémov (napr. TX Plant simulation, TX Process
simulate, apod.),

« zavedenie systému inteligentného riadenia vyrobnych a logistickych procesov
prostrednictvom prepojenia fyzickych a virtualnych prvkov v prostredi vybranych
simula¢nych nastrojov (napr. TX Plant simulation, KEPserverEX, PLC, EPlan),

« aplikacia nastrojov virtualnej a rozSirenej reality pre overenie a zvySovanie efektivnosti
navrhovanych rieSeni (napr. TwinMotion, Vuforia Studio, Pixyy Review),

* integracia virtualneho a fyzického prostredia prostrednictvom digitalnych technoldgii s
cielom zvySovania interaktivity Clovek-stroj (napr. Vuforia Studio, Pixyy Review).
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Diseminacia realizovanych vyskumno-vyvojovych €innosti, ktoré boli spracované do
metodickych postupov tvoria su¢ast komplexnej metodiky. Vystupy z jednotlivych etap
projektu postupne prispievali k dosiahnutiu komplexného rieSenia v suvislosti s
transformaciou podnikov na podniky digitalne. Dokazuje to aj implementacia rieSeni v ramci
spolo¢nosti, ktoré boli su€astou riedenia projektovych ¢innosti a ponuky novych
hospodarskych zmluv, ktoré su v Stadiu rieSenia. V laboratériach na pracovisku
zodpovedného rieSitela sa kreovali, vyladovali a testovali Ciastkove rieSenia projektu s
vyznamnym dopadom na vystupy. Bolo to mozné nakolko vybavenie laboratérii v
kombinacii s finanénou podporou projektu APVV-19-0418 umoznili zvysit kvalitu
laboratornych €innosti a realizovat' tak vyskumno-vyvojové €innosti na potrebnej urovni pre
dosiahnutie hlavného ciela projektu. Vyznamnym vystupom je taktiez poCet vyvolanych
projektov vyskumu a vyvoja v priebehu rieSenia projektu aj po jeho ukonceni.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

2020: ciefom bolo analyzovat’ vybrané vyrobné a logistické procesy a vypracovat digitalne
modely vyrobnej dispozicie vyuzitim prvkov reverzného inzZinierstva, 3D modelovanie,
vyuzivat technoldgie virtualnej a rozsirenej reality pri overovani a testovani, pandémia
Covid-19 z Casti obmedzila realizaciu vedecko-vyskumnych aktivit priamo v podnikoch.
KPaDI SjF TUKE: Experimentalne overenie vytvorenej aplikacie zmieSanej reality
spracovana primarne pre oblast udrzby a servisu.

KPaDI SjF TUKE: Tvorba dispozi¢ného rieSenia pomocou prvkov zmieSanej reality pri
projektovani ciefom eliminacie chyb pri spusteni vyrobnej innosti. Pomocou CAD softvéru
boli vytvorené modely realnych strojov, ktoré budu nasadené do vyroby a tie po spravnom
exportovani do kompatibilného formatu zobrazené prostrednictvom zmieSanej reality v
priestore.

2021: ciefom bolo analyzovat’ vybrané vyrobné a logistické procesy, ktoré predstavuju uzke
miesta, spracovat simulacné modely vzhladom na materialové a informacné toky, tvorba
3D modelov s implementaciou technoldgie virtualnej reality pri overovani a testovani a ich
vyuzitie pre 3D tlac.

KPaDI SjF TUKE: Digitalizacia pévodného a spracovanie nového optimalizovaného stavu
vyrobnej linky pomocou softvéru TX Plant Simulation — detekovanie uzkych miest, kapacitné
prepocty, vyvazenie linky, navrh robotickych pracovisk a testovanie navrhu na simulaénom
modeli.

KPaDlI SjF TUKE: Digitalny, virtualny 3D model a tvorba fyzickych modelov pomocou 3D
tlaCe - simulacny model vyrobného procesu v povodnom stave a v stave po optimalizacii s
moznostou rekonfiguracie a vytlaceny 3D model vyrobnej haly.

KPaDlI SjF TUKE: Montaz smart zariadeni pre inteligentné trojkolesové zariadenie —
prototyp realizovany rieSitefmi projektu a Studentmi pracoviska zodpovedného rieSitela.
Nasledné fazy projektu boli prioritne zamerané na tvorbu digitalnych simulaCnych modelov
s cielom vytvorit' znalostnu bazu pre tvorbu metodiky definovanu v hlavnom cieli projektu,
taktiez na prehibenie integracie prvkov digitdlneho inZinierstva do vyrobnych a logistickych
procesov, ktoré boli spracované do referenénych simulaénych modelov a su pouzitelné v
modifikovanej podobe v priemyselnej praxi, o bolo overené na viacerych Studiach v
podnikov uvedenych v spravach projektu.

2022:

CALMAR Tauris Group, a.s.: komplexné rieSenie a metodika digitalizacie logisticko-
distribu¢ného skladu na zaklade podkladov z projektovej dokumentacie a predikcie pohybov
na sklade, vystupom je plne digitalny model s virtualnou prehliadkou vytvoreny na baze
rekonfigurability pouzitelny pri zmene vstupnych dat, vytvorené komplexné metodické
rieSenie je suCastou rieSeni v naslednych etapach projektu, rok 2024, februar - slavnostné
otvorenie skladu CALMAR.

2023:

MAGNA PT: metodika digitalneho konceptu automatizacie vyrobnej linky a overenie v
softvérovych nastrojoch, tvorba digitdlneho simulacného modelu vyrobne;j linky,
rekofigurabilita a moznost vyhodnocovania zmien v kontexte variability vyrobnych
parametroch podla konkrétnych poziadaviek, vyuzitie modelov v ramci virtuainej prehliadky.
KOBASTEEL, s.r.o. a PREMETAL MON, s.r.o.: metodika digitalizacie vyrobnych dat s
vyuzitim vybranych prvkov priemyselnej monitorizacie a softvérovej podpory, digitalizacia
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procesu merania, zberu, vyhodnocovania a archivacie vyrobnych dat prostrednictvom
monitoriza¢nej, resp. lokaliza&nej technolégie, dosiahla sa previazanost’ materialovych a
informacnych tokov cez simulaéné nastroje a boli spracované metodické postupy, ktoré boli
overené v danych podnikoch.

2024:

MinabeaMitsumi Slovakia, s.r.o.: komplexna metodika digitalizacie a optimalizacie
logistickych procesov, vytvorenie digitdlneho simulatného modelu, zber a analyza dat
spracovana pomocou technoldgie pre monitoring a analyzu tokov v realnom case,
virtualizacia digitalneho modelu, ktora umoznila vnorit' sa do virtualneho prostredia a
sledovat logistické toky, vyznamnym z hfadiska vystupov projektu je, Ze prostrednictvom
navrhovanej metodiky sa prehlbila integracia prvkov digitalneho inzinierstva s realnymi
procesmi v podniku.

Suhrn vysledkov riesenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

2020: the goal was to analyse selected production and logistics processes and develop
digital models of the production layout using elements of reverse engineering, 3D modelling,
use virtual and augmented reality technologies for verification and testing, the Covid-19
pandemic partially limited the implementation of scientific research activities directly in
companies.

KPaDI SjF TUKE: Experimental verification of the created mixed reality application
processed primarily for the field of maintenance and service.

KPaDI SjF TUKE: Creation of a layout solution using elements of mixed reality during design
to eliminate errors during the start of production activities. With the help of CAD software,
models of real machines were created, which will be deployed in production and those, after
the correct export to a compatible format, will be displayed through mixed reality in space.
2021: the goal was to analyse selected production and logistics processes that represent
bottlenecks, process simulation models concerning material and information flows, create
3D models with the implementation of virtual reality technology during verification and
testing, and use them for 3D printing.

KPaDI SjF TUKE: Digitization of the original and processing of the new optimized state of
the production line using the TX Plant Simulation software - detection of bottlenecks,
capacity calculations, balancing of the line, design of robotic workplaces and testing of the
design on a simulation model.

KPaDI SjF TUKE: Digital, virtual 3D model and creation of physical models using 3D printing
- simulation model of the production process in the original state and in the state after
optimization with the possibility of reconfiguration and a printed 3D model of the production
hall.

KPaDI SjF TUKE: Assembly of smart devices for an intelligent three-wheeled device -
prototype realized by the project solvers and students of the responsible solver's workplace.
The subsequent phases of the project were primarily focused on the creation of digital
simulation models to create a knowledge base for the creation of the methodology defined in
the main goal of the project, as well as on deepening the integration of digital engineering
elements into production and logistics processes, which were processed into reference
simulation models and are usable in a modified form in industrial practice, which was
verified in several studies in the enterprises listed in the project reports.

2022:

CALMAR Tauris Group, a.s.: comprehensive solution and methodology for digitalization of
the logistics-distribution warehouse based on data from the project documentation and
prediction of movements in the warehouse, the output is a fully digital model with a virtual
tour created based on reconfigurability, usable when input data is changed, the created
complex methodological solutions is part of the solutions in the subsequent stages of the
project., year 2024, February - ceremonial opening of the CALMAR warehouse.

2023:

MAGNA PT: methodology of the digital concept of automation of the production line and
verification in software tools, creation of a digital simulation model of the production line,
reconfigurability and the possibility of evaluating changes in the context of the variability of
production parameters according to specific requirements, use of models in the framework
of a virtual tour.

Formular ZK, strana 6/7



KOBASTEEL, s.r.o. and PREMETAL MON, s.r.o.: production data digitization methodology
using selected elements of industrial monitoring and software support, digitization of the
process of measurement, collection, evaluation and archiving of production data through
monitoring or localization technology, the interconnection of material and information flows
was achieved through simulation tools, and methodological procedures were developed that
were verified in the given enterprises.

2024:

MinabeaMitsumi Slovakia, s.r.o.: complex methodology of digitalization and optimization of
logistics processes, creation of a digital simulation model, collection and analysis of data
processed using technology for monitoring and analysis of flows in real-time, virtualization of
the digital model, which made it possible to immerse yourself in a virtual environment and
follow logistics flows, it is significant from the point of view of the project's outputs that the
integration of digital engineering elements with real processes in the company was
deepened through the proposed methodology.
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