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ABSTRACT

ARTICLE INFO

Mixed-model sequencing to minimize work overload at stations is regarded as
one of the most concerned optimization problems in assembly lines manufac-
turing a variety of product models simultaneously. A novel sequencing meth-
od based on the genetic regulatory network is proposed to solve this problem.
First, genes, gene regulation equations and gene expression procedures are
developed in the network based on its similarity with the mixed-model se-
quencing problem. Each two-state gene represents a binary decision variable
of the mathematical model. The gene regulation equations describe decision
variable interactions in the constraints and objectives. The gene expression
procedure depends on the regulation equations to generate solutions, in
which the value of each decision variable is indicated by the expression state
of the related gene. Second, regulatory parameter optimization in the regula-
tion equations minimizes the work overload at stations. The effectiveness of
the proposed method is validated through experiments consisting of refer-
ence instances and industrial instances. The experimental results demon-
strate that this method outperforms other methods in large-scale instances.
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POVZETEK

PODATKI O CLANKU

Perec problem pri optimizaciji montaznih linij, na katerih se hkrati izdelujejo
razlicni modeli izdelka predstavlja doloCitev zaporedja montaZe posameznih
modelov izdelka z namenom zmanjSanja preobremenitve delovnih postaj.
Predlagan je nov model dolocitve zaporedja montaze, ki temelji na genetski
regulacijski mrezi. Najprej so v mrezi - na osnovi podobnosti s problemom
modela dolocitve zaporedja montaZe razlicnih modelov izdelka - doloceni
geni, enacbe za ureditev genov in postopki za izrazanje genov. Vsak dvosto-
penjski gen predstavlja binarno odlocitveno spremenljivko matemati¢nega
modela. Enacbe za ureditev genov opisujejo odvisnosti med odlocCitvenimi
spremenljivkami pri omejitvah in ciljih. Postopek za izrazanje genov ustvari
reSitve v odvisnosti od enacb za ureditev genov, tako da je vrednost vsake
odlocitvene spremenljivke predstavljena z izrazenim stanjem gena. Optimiza-
cija regulacijskega parametra v regulacijskih ena¢bah nato minimizira preob-
remenitev dela na postajah. UCinkovitost predlagane metode je potrjena z
eksperimenti na referencnih in industrijskih primerih. Rezultati kaZejo, da
predlagana metoda prekasa druge metode pri kompleksnejsih problemih.
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