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Applying Local Clustering Optimization to Vehicle Routing Problem and its Verification by Numerical Experiments

Hokkaido University Nobuhiro SAKAMOT@ Ikuo SUZUKIO Masahito YAMAMOTOO Masashi FURUKAWA
Kitami Institute of Technology Michiko WATANABE

In many situations, there arise a Vehicle Routing Problem (VRP), which explores the optimum routes for m-vehicles
under some criteria and constraints. This study proposes how to ‘appgal Clustering Organizatidn (LCO) to VRP.
It is proved that LCO brings a good solution by comparing it with other solution methods in numerical experiments.
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Table 1 CVRP parameter

n the number of customers
m the number of vehicles
Q the vehicle capacity
1,7 customer number
(O is depot. other is customer)
k vehicle number
qi the demand of customer

ci; | the cost(distance, travel time) between custoingr
zri; | It vehicle k visit customerj from s thenzy; = 1
E|Se.l‘kij =0

Yki the number of times that vehiclevisit customer

subject to

vk € {1,2,...,m} @)
Vie{1,2,..,n} ©)
vj €{0,1,...,n} @)
Z;L:O Thij = Yki Vi € {0,1,...,n} (5)
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(a) An example of solution (b) A graph expresentation
Fig. 1 Decoding a VRP solution
Table 2 Characteristic of test problems

Problem numberof  vehicle capacity
number customers capacity ratio
C1 50 160 0.97
Cc2 75 140 0.97
C3 100 200 0.91
Cc4 150 200 0.93
C5 199 100 0.98
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Table 3 Computational result for LCO

Problem average optimum ratio best optimum ratio
C1 610.86 1.164  543.79 1.036
Cc2 919.15 1.100 882.71 1.056
C3 905.47 1.096 859.97 1.040
C4 1154.18 1.122 1093.96 1.063
C5 1457.98 1.129 1399.18 1.083

Table 4 Comparison of LCO with published results
Problem LCO GA SA TS
Cl 1164 1.000 1.000 1.000
C2 1056 1.004 1.003 1.010
C3 1.040 1.004 1.003 1.010
C4 1063 1.006 1.028 1.015
C5 1.083 1.028 1.065 1.033
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