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Table 2 Characteristics of Benchmark Problems
e m n v Load  Duration | F%5 m n v Load  Duration
1 4 48 2 200 500 11 4 48 1 200 500
2 4 96 3 195 480 12 4 96 2 195 480
3 4 144 4 190 460 13 4 144 3 190 460
4 4 192 5 185 440 14 4 192 4 185 440
5 4 240 6 180 420 15 4 240 5 180 420
6 4 288 7 175 400 16 4 288 6 175 400
7 6 72 2 200 500 17 6 72 1 200 500
8 6 144 3 190 475 18 6 144 Z 190 475
9 6 216 4 180 450 19 6 216 3 180 450
10 6 288 5 170 425 20 6 288 4 170 425
R AT OEENERNTFREHFER
Table 3 Information of Disruption Events Generated Randomly for Test Problems
s 1 2 3 4 5 6 7 8 9 10
T 27 19 86 45 39 116 77 157 59 65
Cust 42 1 73 99 183 21 54 11 58 111
™wW [49,58] [28,32] [78,81] [50,53] [59,63] [119,125] [84,86] [186,190] [69,77] [109,112]
My 41 85 127 172 217 253 62 111 193 259
Fs 11 12 13 14 15 16 17 18 19 20
T 100 63 120 69 74 64 13 252 69 77
Cust 4 61 141 37 139 266 70 82 112 201
TW [123,126] [91,99] [124,128] [87,93] [83,84] [69,72] [44,48] [264,265] [70,79] [98,98]
fyos 42 88 129 176 220 264 69 95 199 264
15
13 .
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i
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Figure 2 Standard Deviations of 4 Objectives in All Test Problems Based on VNS Algorithm
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Figure 3 Comparison between Two Algorithms on Average Values
of 4 Objectives and Average Computing Times
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Disruption Management of Multiple Depot Vehicle Routing Problem
with Changes of Time Windows of Customers

WANG Zheng' ,WANG Jian-jun’ , YANG Wen-chao
1 School of Software, Dalian University of Technology, Dalian 116620, China
2 Institute of Systems Engineering, Dalian University of Technology, Dalian 116024, China

Abstract: To deal with the problem that a distribution plan is hard to be executed when time windows of customers are changed,
the methodology of disruption management was applied. Focused on multiple depot vehicle routing problems with time windows,
a disruption measuring method was presented, which took the deviations from time windows of customers, transportation cost, the
difference between the new routing plan and the initial one, and the violation degree to the longest routing time window into con-
siderations. Based on the problem state that time window of a customer is changed, a goal programming mathematical model
whose aim is minimizing system disruption was proposed, alonging with a variable neighborhood search algorithm based on specif-
ie neighborhood structures. Finally, a comparison between the proposed algorithm of the paper and an excellent algorithm for
multiple depot vehicle routing problems with time windows was made on benchmark problems. The results show that the algorithm
in the paper is significantly better than the algorithm from the literature in the aspect of the whole disruption degree of distribution
system.

Keywords : time windows of customers; vehicle routing problem;logistics and distribution ; disruption management ; variable neigh-
borhood search algorithm
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