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ABSTRACT

ARTICLE INFO

The split-delivery vehicle-routing problem in which delivery to a demand
point can be served by any number of vehicles is an important branch of clas-
sic VRP. Objective function is used to minimise travel distance while using the
lowest number of vehicles. According to the maximum-minimum distance
clustering method, a three-stage algorithm is proposed. First, the maximum-
minimum distance method is employed to cluster customer points into the
lowest number of groups. Second, according to the maximum vehicle capacity,
the load demand in each group is adjusted to create suitable customer points
in each clustering group by adopting 'push-out’ and 'pull-in' operations. Third,
a tabu search is used and an optimised route for each group is generated to
minimise the total travel distance. Numerical experiments, some on the
benchmark data set, are presented to verify the feasibility and effectiveness of
the proposed algorithm. The computational results show that the perfor-
mance of the proposed algorithm is better in terms of both optimised travel
distance and less computation time when the problem size is less than 75. The
results also show that when the customer points are in a cluster distribution
around the depot, the algorithm achieves better performance.
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POVZETEK

PODATKI O CLANKU

Problem nacrtovanja deljene dostave, pri katerem lahko dostavo do ciljnega
mesta opravi poljubno Stevilo vozil, je pomembna veja problema usmerjanja
vozil (VRP). Ciljna funkcija predvideva zmanjSanje skupne poti ob uporabi
najmanjsega Stevila vozil. V skladu z metodo zdruZevanja po nacelu najvecja-
najmanjsa razdalja je predlagan tristopenjski algoritem. Najprej se za razvrs-
Canje lokacij odjemalcev v najnizje Stevilo skupin uporabi metoda najvecja-
najmanjsa razdalja. Nato se, glede na najvecjo nosilnost vozila prilagodi pov-
prasevanje tako, da se vsaki skupini dodelijo lokacije kupcev z uporabo opera-
cij "push-out” in "pull-in". Nato se uporabi iskanje s tabuji s ¢cimer se ustvari
optimizirana pot za vsako skupino in se zmanjsa skupna dolzina vseh poti. Za
preverjanje izvedljivosti in uc¢inkovitosti predlaganega algoritma so predstav-
ljeni numeri¢ni poskusi, nekateri na podlagi referenc¢nih podatkov. Rezultati
kazejo, da je, ko je velikost problema manjsa od 75, u¢inkovitost predlaganega
algoritma vedja, tako glede na optimizirano razdaljo potovanja kot tudi na
krajsi ¢as racunanja. Rezultati tudi kazejo, da algoritem doseZe boljSe delovan-
je, ko so lokacije kupcev zdruzene okoli skladisca.

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

Kljucne besede:

Problem deljene dostave;

Metoda najvecja-najmanjsa razdal-
)3

Prilagoditev obremenitve in pov-
prasevanja;

Optimizacija poti;

Iskanje s tabuji;

Zdruzevanje najprej in usmerjanje
kasneje

*Kontaktna oseba:
mjn3862@126.com
(Jin, C.)

Zgodovina ¢lanka:

Prejet 5. decembra 2018
Popravljen 12. februarja 2019
Sprejet 25. februarja 2019




