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ABSTRACT

ARTICLE INFO

The present study has investigated mathematical and simulation model inter-
activity for production system scheduling. A mathematical model of a Flexible
Job Shop Scheduling Production optimisation problem (FJSSP) was used to
evaluate a new evolutionary computation method of multi-objective heuristic
Kalman algorithm (MOHKA). Ten Brandimarte and five Kacem benchmarks
were applied for evaluation and comparison of MOHKA optimisation results
with the Multi-Objective Particle Swarm Optimization algorithm (MOPSO) and
Bare-Bones Multi-Objective Particle Swarm Optimization algorithm (BBMOP-
S0). Benchmark data sets were divided into three groups, regarding their
complexity, from low, middle to high dimensional optimisation problems. The
optimisation results of MOHKA show high capability to solve complex multi-
objective optimisation problems, especially with real world production sys-
tems data. A new robust method is presented of optimisation data interactivi-
ty between a mathematical optimisation algorithm and a simulation model.
The results show that the presented method can overcome the integrated
decision logic of commercial simulation software and transfer the optimisa-
tion results into the simulation model. Our interactive method can be used in
a variety of production and service companies to ensure an optimised and
sustainable cost-time profile.
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Izvirni znanstveni clanek
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POVZETEK

PODATKI O CLANKU

V tej Studiji smo preucili zdruZljivost matemati¢nega in simulacijskega modela
za razporejanje proizvodnih sistemov. Za ocenjevanje nove evolucijske meto-
de rac¢unanja veckriterijskega hevristicnega Kalmanovega algoritma (MOHKA)
smo uporabili matemati¢ni model problema prilagodljivega terminiranja
proizvodnje po narocilu (FJSSP). Za ocenjevanje in primerjavo rezultatov
optimizacije MOHKA z algoritmom veckriterijskega roja delcev (MOPSO) in
veckriterijskim bare-bones algoritmom optimizacije roja delcev (BBMOPSO) je
bilo uporabljenih deset standardnih testnih primerov Brandimarte in pet
standardnih testnih primerov Kacem. Nabori podatkov so bili glede na njihovo
zapletenost razdeljeni v tri skupine, od nizko do srednje in do visoko dimenzi-
onalnih optimizacijskih problemov. Rezultati optimizacije MOHKA kazejo
visoko primernost algoritma za reSevanje kompleksnih veckriterijskih prob-
lemov, zlasti na podatkih iz realnih proizvodnih sistemov. Predstavljena je
nova robustna metoda interaktivnosti optimizacijskih podatkov med matema-
ticnim optimizacijskim algoritmom in simulacijskim modelom. Rezultati kaze-
jo, da predstavljena metoda lahko preseze integrirano logiko odlocanja
komercialne simulacijske programske opreme in rezultate optimizacije pre-
nese v simulacijski model. NaSo interaktivno metodo lahko uporabimo v razli-
¢nih proizvodnih in storitvenih podjetjih, da zagotovimo optimiziran in traj-
nosten profil stroskov in ¢asa.
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