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Application Research of Hybrid ant Colony Algorithm in
Vehicle Routing Problem with Time Windows

HUANG Zhen ,LUO Zhongliang, HUANG Shiwet
( Department of Computer Science, Huizhou University, Huizhou 516007, China)

Abstract; A hybrid ant colony algorithm was proposed. Because, ant colony algorithm used to solve the
vehicle routing problem with time windows ( VRPTW) is easy to fall into local optimum, and the quality
of initial population in genetic algorithm affects the effectiveness of the algorithm directly. Firstly, the al-
gorithm introduces the factors of time windows into node selection probability formula of ant colony algo-
rithm to get the initial population. Secondly, the crossover and the mutation were operated to get a better
path for the initial population. Applying Matlab environment for hybrid algorithm simulation, the effects
on the vehicle utilization and path planning is obvious. It shows the algorithm is efficient, and can avoid
falling into local optimum.
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Fig. 1 Flow diagram of hybrid ant colony algorithm
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Table 1 ~ Optimal Solutions of the test problems
PGS LB E FEAR I/ km

C101 -25 3 191.8
C101 - 100 10 827.3
R101 -25 8 617.1
R101 - 100 20 1637.7
RC101 -25 4 461.1
RC101 - 100 15 1619.8
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Table 2 Simulation results of the first experiment
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Table 3  Data of customers

P S BAAR/ km YLARRR/ km 7R AL/ ZEW ] /b A5 /b

1 128.0 85.0 0.1 0.5 5.5
2 184.0 34.0 0.4 1.0 8.0
3 154.0 166.0 1.2 0.0 5.5
4 189.0 152.0 1.5 0.5 4.5
5 155.0 116.0 0.8 0.0 5.0
6 39.0 106.0 1.3 1.0 7.5
7 106.0 76.0 1.7 0.5 7.0
8 86.0 84.0 0.6 0.5 3.0
9 125.0 21.0 1.2 1.0 5.0
10 138.0 52.0 0.4 0.5 4.0
11 67.0 169.0 0.9 1.0 5.0
12 148.0 26.0 1.3 1.0 8.0
13 18.0 87.0 1.3 1.0 5.0
14 171.0 110.0 1.9 0.0 10.5
15 7.4 10.0 1.7 1.5 3.5
16 2.0 28.0 1.1 2.0 10.0
17 119.0 198.0 1.5 0.5 6.5
18 132.0 151.0 1.6 0.0 5.5
19 64.0 5.6 1.7 1.0 7.5
20 96.0 148.0 1.5 0.5 8.5
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Table 4  Simulation results of the second experiment
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