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ABSTRACT

ARTICLE INFO

With the increasing demand for customization, the engineer-to-order (ETO)
production strategy plays an increasingly important role in today’s manufac-
turing industry. The dynamic scheduling problem in ETO assembly process
was investigated. We developed the mathematical model to represent the
problem. In order to reduce rescheduling frequency, we introduced the con-
cept of starting time deviation and improved the rolling horizon driven strat-
egy. We proposed the hybrid algorithm combining immune algorithm (IA)
and simulated annealing (SA) with the minimization of the rescheduling cost
as the objective. The 1A was designed as the global search process and the SA
was introduced to improve the local searching ability. The scenario-based
approach was used to model the disruptions affecting the tasks to be executed.
Performance of the rolling horizon driven strategy and the hybrid algorithm
were evaluated through simulations, the experiment analysis showed the best
parameters of rolling horizon methods and demonstrated the feasibility of the
hybrid algorithm. The hybrid algorithm was tested on different scale bench-
mark instances and the case that collected from a steam turbine assembly
shop. The quality of solution in terms of cost obtained by the hybrid algorithm
was found superior to the other three algorithms proposed in the literature.
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Izvirni znanstveni clanek

Dinamicno nacrtovanje izdelave po narocilu (ETO) v
postopku montaze s kombiniranim imunskim algoritmom in

simuliranim ohlajanjem
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POVZETEK

PODATKI O CLANKU

Z nara$cajoim povprasevanjem po prilagoditvi ima strategija izdelave po
narocilu (ETO) vse pomembnejSo vlogo v danasnji industriji. Preucen je bil
problem dinamic¢nega nacrtovanja proizvodnje za ETO v postopku montaZe.
Za predstavitev problema smo razvili matemati¢ni model. Da bi zmanjsali
frekvenco nacrtovanja, smo uvedli koncept odstopanja po zaCetnem casu in
izboljsali strategijo kotale¢ega obzorja. Predlagali smo hibridni algoritem, ki
zdruZuje imunski algoritem (IA) in simulirano ohlajanje (SA) s ciljem zmanj-
$anja stroSkov reprogramiranja. IA je bil zasnovan kot globalni iskalni posto-
pek, SA pa je bil vkljucen za izboljsanje lokalne iskalne sposobnosti. Za mode-
liranje motenj, ki vplivajo na naloge, ki jih je treba izvesti je bil uporabljen
pristop, ki temelji na scenarijih. U¢inkovitost strategije kotalecega obzorja in
hibridnega algoritma, smo ocenili s simulacijami, analiza eksperimenta pa je
razkrila najboljSe parametre metode kotalecega obzorja in potrdila izvedlji-
vost hibridnega algoritma. Hibridni algoritem je bil preizkusen na razli¢nih
standardnih testnih primerih in na primeru montaze parnih turbin. V primer-
javi s tremi algoritmi, predstavljenimi v literaturi, je kakovost resitve glede na
stroske, pridobljena s hibridnim algoritmom, boljsa.
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