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1
Table 1 Comparisons of experimental results with the best
01 19 1645.79 H (2 000) 12 1 321.38 86 %
R1 02 17 1486.12 RT( 1995) 11 1261.40 89%
05 14 1377.11 RT( 1995) 11 1 183.20 90 %
01 4 1 252.37 HG( 1999) 3 1 107.43 91%
R2 02 3 1 198.45 HG(1999) 3 1 168.47 93%
06 3 833.00 T(1994) 3 1 010.96 100 %
01 10 828.94 RT( 1995) 10 828.94 100 %
Cl 05 10 828.94 RT( 1995) 10 828.94 98 %
06 10 828.94 RT( 1995) 10 883.83 95%
01 3 591.56 PB(1996) 3 591.17 98 %
Cc2 05 3 591.17 PB(1995) 3 588.49 91%
08 3 588.32 RT( 1995) 3 588.88 93%
01 14 1 696.94 TB( 1997) 10 1 230. 64 87 %
RC1 05 13 1 629.44 | BBB(2001) 10 1 236.40 90 %
06 11 1424.73 BBB(2001) 10 1131.87 92%
01 4 1 249.00 T(1994) 3 1 203.45 90 %
RC2 05 4 1 302.42 HG( 1999) 3 1 285.00 88 %
08 3 833.97 RT( 1995) 3 833.37 94 %
| 4.2
31
37% | LT-ET| <
20% . Solomon C1 70
€z 30 min  EET=Max{ ET =30 0} ELT =
LT +30; | LT -ET| > 70
Cl Cc2
50
2 0
8 St
R1.CI.RC1 :
R2.C2.RC2
ET LT

0-8-2-11-1-4-0;0-13 -
7-6-0,0-3-12-14 -15-0;0-10-5 -
9 -0 585.77.
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2 4.2.2
Table 2 Data of customers and depot “GA
(x ) (i) /1 N = 100; P, =0.75;
0 | (5050 0 00 += *= P, =0.07; Gen = 400
1 (19 0) 1.00 44 74 144 174 0 = 0.85
2 (33 3) 1.80 28 58 128 158 B =1.0 w =3
3 (35 21) 1.10 015 85 115 Cz =20 246. 3s.
4 (53 19) 0.60 66 96 166 196 1) (R _
5 (70 94) 1.90 17 47 117 148 FTW) . 2 3 EET ET
6 (27 44) 1.40 55 85 155 185 LT ELT
7 (10 69) 1.20 021 91 121 Max{ _LP3 LPI}
8 (56 4) 0.20 09 79 109 P2, 0- " -8-2-1-0:
9 (16 81) 1.70 7 37 107 137 0—7—9—6—0;0—11—4—12—15—0;0—11
10 (68 76) 0.80 021 121 171 —5—0;0—11—14—0;0—16—13—0II
11 (41 10) 0.90 24 74 174 224 939%.
12 (83 43) 0.80 8 58 158 208 2)
13 (25 91) 1.90 015 125 175 (D—FTW) ‘ 2 3 EET
14 (73 29) 1.60 6 56 156 206 ET LT ELT
15 (70 18) 0.90 37 87 187 237 :O—n—8—2—1—0;0—n—13—7—6
4.2.1 ~0;0 -1 —12-15-0;0-4 -5-9-0;0 -
32.65 16 —11 - 0;0 — 14 — 4 — 0.
4.8.11.14 96%.
16 3 3)
( DHTW). 2 3 ET LT
100 %.
, 0-x-8-2-00-xx-13-7-6-0;
Table 3 Changes of customers’ requests 0-®-12-15-00 - = -5-9-00-4-
o Y 11 -0;0-16-1-0;0 - 14 - 0.
4 (53 19) 1.60 23282 112 100%
8 (56 4) 1.40 0979 109 7 1) 2)
11 (41 7) 0.90 10 40 90 120 4
14 | (73 29) 1.80 20 50 110 140 N N
16 (55 60) 2.50 0 30 70 100
4
Table 4 Results comparison
R¥TW 6 23 642.31 93%
D-HTW 7 13 825.14 100 %
D¥TW 6 9 653.82 96 %
DFTW DFTW R¥TW 0 61 % -2% 3%
D¥TW  D-HTW 14 % 31% 21% -4%
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Study on combinational disruption management for vehicle routing problem
with fuzzy time windows

WANG Xu-ping RUAN Jun-hu ZHANG Kai MA Chao
Institute of Systems Engineering Dalian University of Technology Dalian 116023 China

Abstract. One-class combinational disruption management model for vehicle routing problem with fuzzy time
windows and its hybrid genetic algorithm were studied. After developing the fuzzy processing of time windows
and describing customers’ satisfaction level by a fuzzy membership function the paper analyzed the combina—
tional disruptions for vehicle routing problem and presented methods of disruptions identification and measure—
ment which considered synthetically distribution paths distribution costs and customer satisfaction levels ac—
cording to disruption management thoughts and put forward a disruption recovery model for combinational dis—
ruptions. The heuristic insertion rule and genetic algorithm were combined to solve the proposed multi-objec—
tive model and a fuzzy optimization procedure was embedded to deal with fuzzy features of the problem. Com-—
putational experiments were carried out to examine the model and the algorithm.

Key words: vehicle routing problem; fuzzy time windows; disruption management; combinational disruption;

hybrid genetic algorithm



