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ABSTRACT ARTICLE INFO
Presented paper investigates the application of digital twins for the optimisa- Keywords:
tion of intelligent manufacturing systems and focuses on the comparison be- Smart manufacturing;

tween simulation modelling results and real-world production conditions. A Digital twin;

digital twin was created in the Simio software environment using a data-driven Optimisation;
simulation model derived from a real-world production system. Running the Simulation modelling;
digital twin in real time, which was displayed graphically, facilitated the analy- Simio;

sis of key parameters, including the number of finished products, average flow Case study

time, workstation utilization and product quality. The discrepancies were at-
tributed to the use of random distributions of input data in the dynamic digital
twin, as opposed to the long-term measurements and averages in the real-
world system. Despite the limitations in the case study, the results underline
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the financial justification and predictive capabilities of digital twins for opti- Article history:
mising production systems. Real-time operation enables continuous evaluation Received 19 July 2023
and tracking of parameters and offers high benefits for intelligent production Revised 17 December 2023

systems. The study emphasises the importance of accurate selection of input Accepted 20 December 2023
data and warns that even small deviations can lead to inaccurate results. Fi-
nally, the paper highlights the role of digital twins in optimising production
. . . . . . BY

systems and argues for careful consideration of input data. It highlights the im- Content from this work may be used under the terms of
portance of analysing real-world production systems and creating efficient the Creative Commons Attribution 4.0 International Li-

. . . . . . . cence (CC BY 4.0). Any further distribution of this work
simulation models as a basis for digital twin solutions. The results encourage must maintain attribution to the author(s) and the title of
extending the research to different types of production, from job shop to mass ~ thework journal citation and DOI.

production, in order to obtain a comprehensive optimisation perspective.
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POVZETEK

PODATKI O CLANKU

Prispevek obravnava uporabo digitalnih dvojc¢kov za optimizacijo inteligent-
nih proizvodnih sistemov in se osredotoca na primerjavo med rezultati simu-
lacijskega modeliranja in dejansko proizvodnjo. Digitalni dvojcek je bil ustvar-
jen v programskem okolju Simio z uporabo podatkovno podprtega simulacij-
skega modela, ki izhaja iz realnega proizvodnega sistema. Izvajanje digitalne-
ga dvojcka v realnem Casu, Ki je bil prikazan grafi¢no, je olajsalo analizo kljuc-
nih parametrov, vklju¢no s Stevilom izdelanih izdelkov, povprecnim pretoc-
nim ¢asom, izkori$¢enostjo delovnih postaj in kakovostjo izdelkov. Ugotovlje-
ne razlike so bile pripisane uporabi naklju¢ne porazdelitve vhodnih podatkov
v dinami¢nem digitalnem dvojc¢ku v nasprotju s povprecji dolgotrajnih meri-
tev v realnem sistemu. Kljub omejitvam v $tudiji primera rezultati kazejo na
finan¢no upravicenost in sposobnost digitalnih dvojckov za optimizacijo pro-
izvodnih sistemov. Delovanje digitalnega dvojtka v realnem ¢asu omogoca
neprekinjeno vrednotenje in sledenje parametrov kar zagotavlja velike koristi
za inteligentne proizvodne sisteme. Studija poudarja pomen natanénega izbo-
ra vhodnih podatkov in opozarja, da lahko Ze majhna odstopanja privedejo do
neto¢nih rezultatov. Na koncu ¢lanek poudarja vlogo digitalnih dvojc¢kov pri
optimizaciji proizvodnih sistemov in zagovarja skrbno obravnavo vhodnih
podatkov. Raziskava poudarja pomen analize realnih proizvodnih sistemov in
oblikovanja ucinkovitih simulacijskih modelov kot podlage za izboljsave z
uporabo digitalnih dvojckov. Rezultati spodbujajo razsiritev raziskav na druge
tipe proizvodnje, kot so velika in mnozi¢na proizvodnja, da bi pridobili celovi-
to perspektivo optimizacije.
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