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A Construction Heuristic Method for Time Dependent Vehicle
Routing Problem with Soft Time Windows and Multiple
Use of Vehicles

Wanvara Nueangnitnaraporn' and Ampol Karoonsoontawong”
King Mongkut's University of Technology Thonburi, Bandmod, Thungkru, Bangkok 10140

Abstract

Transportation costs are the important matter for logistics system since they could vary
depending on both the distance and time duration. Therefore, a constructive heuristic algorithm
to solve vehicle routing problem is developed. For complex and real situations, three features
are considered in this research. They are soft time window constraint, time dependent travel time
calculation, and multiple use of vehicles. The hierarchical objectives of vehicle routing problem
are considered. The minimization objectives in descending order of importance are: (i) the number
of vehicles, (i) the number of late soft time windows, (iii) the number of early soft time windows
and (iv) the weighted summation of transportation distance, time, early service time penalty,
and late service time penalty. A constructive heuristic algorithm is proposed with two variations:
(i) single trip per vehicle with post-processing greedy heuristic (ST-GH) and (i) multiple trip per
vehicle (MT). The Solomon’s standard problems with three customer configuration types
are employed: clustered, random, and random-clustered. The results show that the ST-GH
variation yields better results than the MT variation on the random, and the random-clustered
customer configuration types by up to 4.55% and 4.17%, respectively. The MT variation
outperforms the ST-GH variation on the clustered customer configuration by up to 8.33%.

Keywords : Vehicle Routing Problem / Soft Time Windows / Multiple Use of Vehicles /
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{
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M9 4 SepavanuuanAedsveswiarlgvinisvegey C1 C2 R1 R2 RC1 WAy RC2 S¥wiaHadnsves ST
U ST-GH way Haawsyas ST Ay MT

$08AZAULANANNLRRETENING £ aBAZAINLANANRALTENIIIHAAS VD
Jaynnnns nadwsvas ST Aiu ST-GH ST fiu MT
NAGDU CPU CPU
Z |z |z | z Z Z, Z, Z,

Time Time

c1 0 0 0 0 0 222 | 2041 | 463 | 016 | -10.22
c2 0 0 0 0 0 0 833 | -20.83 | 0.17 -6.39
R1 0 0 0 0 0 0.06 | -15.05 | -23.79 | 0.07 -3.78
R2 0 0 0 0 0 0 0 0 0 -1.39
RC1 159 | 0 0 | -0.07 0 092 | -16.74 | -56.82 | -0.95 | -12.07
RC2 0 0 0 0 0 0 -4.17 0 019 | -1.82

A15199 5 SevazAuuanaiuadvrssaazlyminisvageu C1 C2 R1 R2 RCL Waz RC2 SENINWNAANGT04
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