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ABSTRACT

ARTICLE INFO

In this paper, a robust schedule has been proposed to deal with uncertainities
for m-machines permutation flow shop problems. A robust schedule ensures
that the expected finish time is always less than the makespan. To use the
global search ability of the evolution strategy (ES) and local search ability of
Tabu Search (TS), a hybrid evolution strategy (HES) is proposed by combining
Improved ES with TS to generate the robust schedules. The robust schedule is
first generated using ES and then the solution is optimized using TS for maxi-
mum exploitation and exploration of the solution space. For maximum exploi-
tation in ES, (1+9) reproduction operator and double swap mutation is used.
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Also variable mutation rate is used for fine tuning of the results. In TS, the
length of Tabu list is fixed, also lower bound is used to save computational
time. The hybrid algorithm is tested on Carlier and Reeves benchmark prob-
lems taken from the OR-library. Achieved results are compared with other
famous techniques available in the literature, and the results show that HES
performs better than other techniques and provides an affirmative percent-
age increase in the probability that the expected finish time is less than the
makespan.
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POVZETEK

PODATKI O CLANKU

V tem prispevku je predlagan robusten razpored za obravnavo negotovosti pri
permutacijah m-strojev za problem terminiranja velike proizvodnje po naroci-
lu. Robusten razpored zagotavlja, da je pricakovani ¢as zakljucka vedno krajsi
od casa izdelave. Za uporabo sposobnosti globalnega iskanja evolucijske stra-
tegije (ES) in sposobnosti lokalnega iskanja Tabu Search (TS), je za ustvarjanje
zanesljivih razporedov z zdruZevanjem izboljSanega ES s TS predlagana hibri-
dna evolucijska strategija (HES). Robusten razpored smo najprej ustvarili z
uporabo ES, nato pa smo resitev optimizirali s pomoc¢jo TS, da bi dobili najvec-
jo izkoriSCenost in raziskanost prostora resitev. Za najvecjo izkoriS¢enost smo
v ES uporabili (1 +9) reprodukcijski operator in dvojno mutacijo. Za izbolj$an-
je rezultatov pa smo uporabili tudi spremenljivo hitrost mutacije. V TS je bila
dolZina tabu seznama nespremenljiva, za prihranek racunskega ¢asa pa se je
uporabila spodnja meja. Hibridni algoritem je bil preizkusSen na testnih prime-
rih Carlierja in Reevesa iz knjiZnice OR. DoseZene rezultate smo primerjali z
drugimi znanimi tehnikami, ki so na voljo v literaturi. Rezultati so pokazali, da
HES deluje bolje kot druge tehnike in zagotavlja povecanje verjetnosti, da je
pric¢akovani ¢as zakljucka krajsi od ¢asa izdelave.

© 2020 CPE, University of Maribor. All rights reserved.
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