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Hybrid metaheuristics for the vehicle routing problem with

time windows

CHEN Bao-wen, SONG Shen-min, CHEN Xing-lin
(School of Astronautics, Harbin Institute of Technology, Harbin Heilongjiang 150001, China)

Abstract: A hybrid algorithm based on a modified ant colony optimization algorithm (ACO) and large neighborhood
search (LNS) is proposed to solve a delivery vehicle routing problem with time window constraints (VRPTW). Firstly, an
ant colony system is analyzed primarily. A new improved method of the traditional operation is then presented. This new
ant colony optimization is used to get the initial solution of the vehicle routing problems with time window. In the local
search improvement phase, large neighborhood search modules are also proposed to improve the result. Finally, Solomon’s
benchmark instances (VRPTW 100-customer) are tested for the algorithm and compared to the best solutions found in the
literature.
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1 5] (Introduction)
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analysis)
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the best solutions found in the literature
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Table 1 Hybrid metaheuristics result compared to

Instance best result Our best results Time/s
R202 3 1202.529 3 1197.665 185.33
R204 2 856364 2 849.619 209.48
R207 2 894.889 2 890.608 195.41
R209 3 921.659 3 916474 215.83
RC207 3 1068.855 3 1062.048 182.38

%2 BAFEHZER

Table 2 Hybrid metaheuristics results

Instance Our best result Instance Our best result

C101
C102
C103
C104
C105
C106
C107
C108
C109
R101
R102
R103
R104
R105
R106
R107
R108
R109
R110
RI111
R112
RC101
RC102
RC103
RC104
RC105
RC106
RC107
RC108

10
10
10
10
10
10
10
10
10
19
14
13
12
13
12
12
9

11
10
11
9

16
14
13
12
13
11
12
11

828.94
868.69
828.14
824.78
828.94
828.94
828.94
828.94
828.94
1650.80
1526.18
1306.73
1227.65
1444.52
1252.03
1256.61
960.88
1214.54
1119.00
1097.38
1009.73
1684.10
1526.18
1362.72
1227.65
1633.72
1424.73
1256.61
1221.35

C201
C202
C203
C204
C205
C206
C207
C208

R201
R202
R203
R204
R205
R206
R207
R208
R209
R210
R211

RC201
RC202
RC203
RC204
RC205
RC206
RC207
RC208

DO W W NN W W N W w b W W W W W W W W

W W WA W W WA

591.56
591.56
591.17
590.60
588.88
588.49
588.29
589.86

1253.26
1197.67
945.55
849.62
1008.52
913.18
890.61
734.85
916.47
954.12
933.75

1406.94
1407.52
1073.39
806.12

1326.83
1160.91
1062.05
832.36

5 &5 (Conclusion)
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