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ABSTRACT

ARTICLE INFO

The vehicle routing problem with multiple fuzzy time windows is investigated
in this paper. The dynamic change of traffic flow and the fuzzy time window of
customers are considered. A multi fuzzy time window vehicle routing model
based on time-varying traffic flow is proposed, and the objective function is to
minimize the total cost of distribution and maximize customer satisfaction.
According to the basic principle of wolf pack algorithm, in order to promote
the exchange of information between the artificial wolves, improve the
wolves’ grasp of the global information and enhance the exploring ability of
wolves, a drift operator and wave operator were introduced into scouting
behaviors and summing behaviors. An adaptive dynamic adjustment factor
strategy was proposed for beleaguering behaviors, the exploitation ability of
the algorithm strengthened constantly. Thus the convergence rate of algo-
rithm was enhanced. We further do simulation on an example, and compare
the results obtained by wolf pack algorithm and ant genetic algorithm. The
results show that use improved wolf pack algorithm to solve vehicle routing
problem with multiple fuzzy time windows has the advantages of small num-
ber of iterations and high efficiency, it can converge to the global optimal
solution in a short time. The improved wolf pack algorithm is an efficient algo-
rithm for solving vehicle routing problem with multiple fuzzy time windows.
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Optimizacija usmerjanja vozil z ve¢ mehkimi casovnimi okni
s pomocjo izboljSanega algoritma krdela volkov
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POVZETEK

PODATKI O CLANKU

V prispevku je obravnavan problem usmerjanja vozil z ve¢ mehkimi ¢asovni-
mi okni. UposStevano je dinami¢no spreminjanje prometnega toka in mehko
¢asovno okno strank. Predlagan je vec¢fazni model usmerjanja vozil, ki temelji
na spreminjajocem se prometnem toku. Ciljna funkcija je zmanjsati skupne
stroske distribucije in povecati zadovoljstvo kupcev. Uporabljen je izboljsan
algoritem krdela volkov. Da bi spodbudili izmenjavo informacij med umetnimi
volkovi, izboljsali razumevanje globalnih informacij o volkovih in povecali
njihovo sposobnost raziskovanja, smo v osnovni algoritem krdela volkov v
mehanizem raziskovanja in zdruZevanja volkov dodali drsni in valovni opera-
tor. Vpeljan je bil tudi faktor dinamicnega prilagajanja, ki krepi eksplotacijske
zmoznosti algoritma in izboljSa njegovo konvergenco. Izvedena je bila tudi
primerjava med izboljSanim algoritmom krdela volkov in genetskim algorit-
mom. Rezultati kazejo, da ima uporaba izboljSanega algoritma krdela volkov
za reSevanje problema usmerjanja vozil z ve¢ mehkimi ¢asovnimi okni pred-
nosti v smislu majhnega Stevila iteracij in visoke uc¢inkovitosti in lahko v krat-
kem ¢asu konvergira v globalno optimalno resitev. [zboljSani algoritem krdela
volkov je ucinkovit algoritem za reSevanje problemov izbire poti z ve¢ meh-
kimi ¢asovnimi okni.
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