706 KKU Res. J. 2012; 17(5)

KKU Res. J. 2012; 17(5):706-714
http : //resjournal kku.ac.th

MuATYHINISTALEUNINITUREIBIUHIUUEAIBITNS
ANIANNA NIUANH UFENIRETREINAN 910

Solving Vehicle Routing Problem by Using Ant Colony Optimization
Case Study in Jiaranai Drinking Water Company
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Abstract

The organizations which use transportations for their main activity like the case study of Jiaranai drinking
water company amphur Warinchamrap Ubonratchathani province. It is very important that needs the appropriate
management of transportation to meet the needs for their customers, the satisfactions of services, and decreasing
budgets. So, researcher designs and implements algorithm which using the application of Ant Colony Optimiza-
tion (ACO) and improve the solution using Crossover-Move, 2-Opt, and One-Move heuristics to solve vehicle
routing problem (VRP) in this case. The capacity of vehicle is limited and each customer has uncertain demand so
we figure this problem by using mode and statistical average. The VRP has been known as an NP-hard problem.

The experimental results compared to the current vehicle routes show that the proposed ACO with Crossover-
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Move, 2-Opt, and One-Move heuristics provides good solutions. The total distance can be reduced from 584.25

kilometers to 441.35 kilometers or decreased by 24.46%.
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A1TNN 3. NANITNANDIVNINDANDINY (wmaazazmuﬂuniamm)

No. of @
Day o Ant Ant_1 Ant 2 Ant 3 Ant 4 Ant 5 Ant 6
Customers :ﬂi]‘g‘uu
Mon 50 90.942 76.898  67.419 67436 67.088 66349 67329  66.697
Tue 46 95.254 84.151  73.448  73.452  72.603 72.43 73.723  72.473
Wed 53 88.751 78419 65946  67.227 65812 65726 67227  65.724
Thu 50 82.258 68.91 62265 61497 61428 61.785 62206 61.966
Fri 48 87.615 87.45 74988 74965 74473  74.656 75386  74.623
Sat 54 84.311 67.401  58.052  58.434 57.633 57.984 58.052  58.752
Sun 32 55.115 46.089  42.52 42.52 42.42 42.42 42.52 42.42
Total Distance (Km.)  584.246  509.318 444.638 445531 441457 44135 446.443 442.655
TLUZNIAAAININTUNM A (%) 12.82% 23.90% 23.74% 24.44% 24.46% 23.59% 24.23%

A ag a 1 = o [3
Ant 719 a‘ﬁmmwuﬂuumm'luum‘iﬂsuﬂqmmmwmmu

Ant 1 9 Ant > One-Move > Crossover-Move > 2-opt
Ant 2 D Ant > One-Move > 2-opt > Crossover-Move

Ant 3 9 Ant > Crossover-Move > One-Move > 2-opt
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Ant 4 9 Ant> Crossover-Move > 2-opt>One-Move
Ant 5 9 Ant> 2-opt>One-Move > Crossover-Move

Ant 6 o Ant> 2-opt> Crossover-Move > One-Move

uel511l3 90 MAAeLAIBIBMI Crossover-Move,
2-opt LL%’J One-Move maaugfaﬂwwﬁma'g Iteration
=2,500 581, Ant Population = 4 @, T= 1, P= 0.02,
o= 5 uaz =5 uaazlyvmaasuiluiau s ndq
mmsialszanimmneuineulu VRP Web 0w
IUVDITAB R INAR IS 1T 4 naazilarim
osiFudnnuavesinel (%Gap)mmﬁqmvhﬁu
1.44% ungfiauleidudanumsvessinetimased
FENIN 0.00%-1.71% ﬁa&u?%mmﬁ@mmﬂi"uﬂqq
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M5191 4. wamanadeuiugailyn VRP vunan1aq 14 famveanillesd The VRP Web (9)

ACO : Best solution ACO : Average solution

Instance No. of Vehicle  Optimal
Name Customers  Capacity  Value Objective Time %4Gap Objective Time %4Gap
Value (Sec.) Value (Sec.)

A-n32-k5 32 100 784 784 11.17  0.00% 784 11.881  0.00%
A-n33-k5 33 100 661 661 11.232 0.00% 661 12.283  0.00%
A-n33-k6 33 100 742 742 9.875 0.00% 742 11.122  0.00%
A-n48-k7 48 100 1073 1073 36.8 0.00% 1073 38.569  0.00%
A-n53-k7 53 100 1010 1010 49.811  0.00% 1015.2 53.155  0.51%
A-n54-k7 54 100 1167 1167 55.115  0.00% 1169.2 57.361  0.19%
A-n55-k9 55 100 1073 1073 51.901  0.00% 1073.8 56.587  0.07%
A-n63-k10 63 100 1315 1320 61.043  0.38% 1324 78237  0.68%
B-n50-k7 50 100 741 741 14.82  0.00% 741 36.641  0.00%
B-n50-k8 50 100 1313 1315 26.208  0.15% 1319 40.594  0.46%
E-n76-k8 76 180 735 738 115877  0.41% 738.8 118.207  0.52%
E-n76-k10 76 140 832 844 124.613  1.44% 846.2 134590 1.71%
E-n101-k8 101 200 817 817 149.027  0.00% 818.4 163.862  0.17%
E-n101-k14 101 112 1077 1088 236.965  1.02% 1091.4 266.314  1.34%

%Gap = [(Solution of Algorithm — Optimal Value) / Optimal Value] x 100
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