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ABSTRACT

ARTICLE INFO

This paper integrates the processing scheduling with assembly scheduling,
aiming to satisfy the requirements for just-in-time (JIT) production. Consider-
ing the uncertainty of time factors in actual production, the operation time of
the jobs were represented as triangular fuzzy numbers and the delivery time
of the final product as trapezoidal fuzzy numbers. An extended job-shop
scheduling problem (JSP) considering above factors was proposed in this
paper. A mathematical model was established for processing and assembly
scheduling, aiming to achieve the mean satisfaction degree on delivery time.
In light of the complexity of the problem, a genetic algorithm (GA) was de-
signed to realize the fuzzy integrated optimization of processing and assem-
bly under uncertainty. The proposed algorithm includes selection, crossover,
mutation operations, and reflects the spirits of two-section real number en-
coding and elite protection strategy. Each part of the GA was designed in
detail. Finally, the proposed model and algorithm were verified through a case
study on processing and assembly scheduling. The model enjoys high practi-
cal value by taking the customer satisfaction of the delivery period as the
main goal. The results show that our scheduling strategy mirrors the actual
production situation and provides a good reference for JSP scheduling under
multiple uncertainties. The best solution obtained by our model is more feasi-
ble than basic JSP in real production environment.
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Integrirani sistem za razporejanje izdelave in montaze z
mehkim casom izdelave in mehkim dobavnim rokom

Yang, M.S.*", Ba, L.*", Zheng, H.Y.%, Liu, Y., Wang, X.F.’, He, J.Z.%, Li, Y.?
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POVZETEK

PODATKI O CLANKU

Ta c¢lanek zdruzuje razporejanje izdelave z razporejanjem montaZe, da bi
zadovoljili zahtevam po sprotni proizvodnji (JIT). Ce upostevamo negotovost
Casovnih dejavnikov v dejanski proizvodnyji, je bil ¢as izdelave predstavljen kot
trikotno mehko $tevilo, dobavni rok kon¢nega izdelka pa kot trapezno mehko
Stevilo. V tem prispevku je bil, glede na zgoraj navedene dejavnike, predlagan
razsirjen problem terminiranja proizvodnje po narocilu (JSP). Vzpostavljen je
bil matemati¢ni model za razporejanje izdelave in montaze, s ciljem doseci
povprecno stopnjo zadovoljstva z ozirom na ¢as dobave. Glede na komplek-
snost problema je bil zasnovan genetski algoritem (GA), ki omogo¢a mehko
integrirano optimizacijo izdelave in montaZe z upoStevanjem negotovostji.
Predlagani algoritem vkljucuje mehanizme izbire, krizanja, mutacije, dvosek-
torskega realnega Stevilénega kodiranja in ohranjanja elitisticne strategije.
Vsak del GA je bil zasnovan podrobno. Nazadnje sta bila predlagani model in
algoritem preverjena s Studijo primera razporejanja izdelava in montaZze.
Model ima visoko prakti¢no vrednost, saj kot glavni cilj upoSteva zadovoljstvo
kupcev z ozirom na ¢as dobave. Rezultati kazZejo, da nasa strategija razporeja-
nja odraza dejanske proizvodne razmere in nudi dobro referenco za JSP z vec
negotovostmi. Najboljsa resitev, ki jo dobimo z naSim modelom, je v realnem
proizvodnem okolju izvedljivejSa od reSitve osnovnega JSP.

© 2019 CPE, University of Maribor. All rights reserved.

Kljucne besede:
Integrirano razporejanje;
Negotovost;

MehKi ¢as izdelave;
Mehki dobavni rok;
Genetski algoritem (GA)

*Kontaktna oseba:
yangmingshun@xaut.edu.cn
(Yang, M.S.)
xautbali@163.com

(Ba, L.)

Zgodovina ¢lanka:

Prejet 18. aprila 2019
Popravljen 8. septembra 2019
Sprejet 12. septembra 2019




