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ABSTRACT

ARTICLE INFO

This study considers batch scheduling problem in the multi hybrid cell manu-
facturing system (MHCMS) taking into account worker resources. This prob-
lem consists of determining sequence of batches, finding the starting time of
each batch, and assigning workers to the batches in accordance with some
pre-determined objectives. Due to a lack of studies on the batch scheduling
problem in the MHCMS, a binary integer linear goal programming mathemati-
cal model is developed for bi-objective batch scheduling problem in this
study. The formulated model is difficult to solve for large sized problem in-
stances. To solve the model, we develop an efficient heuristic method called
the Hybrid Cells Batch Scheduling (HCBS) heuristic. The proposed HCBS heu-
ristic permits integrating batch scheduling and employee (worker) timeta-
bling. Furthermore, we construct upper and lower bounds for the average
flow time and the total number of workers. For evaluation of the performance
of the heuristic, computational experiments are performed on generated test
instances based on real production data. Results of the experiments show that
the suggested heuristic method is capable of solving large sized problem
instances in a reasonable amount of CPU time.
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Izvirni znanstveni clanek
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POVZETEK

PODATKI O CLANKU

Ta raziskava se ukvarja s problemom terminiranja proizvodnih serij v vechib-
ridnem celi¢nem proizvodnem sistemu (angl. MHCMS) z upoStevanjem zapos-
lenih delavcev. Problem se sestoji iz doloCevanja zaporedja proizvodnih serij,
zacCetka izvajanja vsake serije in doloCitve delavcev za proizvodnje serije z
ozirom na nekatere predhodno dolocene cilje. Zaradi pomanjkanja raziskav s
podrocja MHCMS smo v pricujoci raziskavi razvili binarni linearni celoStevilc-
ni matemati¢ni model. Razviti model je teZko resljiv, ko je stopnja problema
velika. Da bi model uspesno resili smo razvili u€inkovito hevristicno metodo,
imenovano hibridno hevristi¢no celi¢no terminiranje proizvodnih serij (angl.
HCBS). Predlagani pristop HCBS dovoljuje povezavo terminiranja proizvodnih
serij in razporeda zaposlenih delavcev. Poleg tega smo zasnovali zgornjo in
spodnjo mejo za povprecni pretocni Cas in skupno Stevilo delavcev. Da bi
potrdili zmogljivost predlaganega hevristicnega pristopa smo izvedli vec
racunskih eksperimentov, temeljecih na realnih proizvodnih podatkih. Rezul-
tati so pokazali, da je predlagan pristop uspeSen pri reSevanju problemov z
visokimi ravnmi zahtevnosti, in to v razumno kratkem casu, ki je potreben za
racunalniSko obdelavo.
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