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On the Joint Distribution Vehicle Scheduling with Hard Time Windows

BIN Hou, WANG Jin
( Business School, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract : A genetic algorithm, with the sweep algorithm combined with PMX operators, has been introduced to
solve the problem of the joint distribution vehicle scheduling with hard time windows. With the distribution data of fresh
produce joint distribution center in the Greater Changsha Metropolitan Region a test subject, the genetic algorithm has
been introduced to make an analysis of a proper vehicle routing arranged for the clients, with a minimum total distribution
cost, according to their deadline requirements. The result of a comparison made between this algorithm, the heuristic
algorithm and the genetic algorithm shows that this algorithm provides a better solution to the joint distribution vehicle
scheduling.
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Table 1 Experimental data table

E ol a5 2 ZIE /(o) GE/( ) RTFRFMESEZ  HFEBHFTERE/t BEERSET /min
1 FRYH K T #E T 28.076 113.975 7:00 7 25
2 FR YN A2 2% 48 T 28.858 113.957 16:00 2 25
3 IR A BE R T 28.852 112.087 16:00 2 25
4 Kb H R 27.225 112.274 7:00 1 25
5 TR R B A T 28.873 112.156 16:00 2 25
6 K Vb 18 0 T 27.125 113.865 16:00 2 30
7 R =M XK Rtk Ky 28.747 112.189 7:00 85 25
106 JAE#E T 27.273 112.543 7:00 4 25
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Table 2 Combined genetic algorithm with its calculation results

HHEEF SRR /km BEA/ T BARKRE EHK

1 598 2532 267 11
2 472 2123 231 12
3 525 2 031 179 12
4 492 2011 247 13
5 489 1788 185 12
6 475 1 696 184 11
7 526 2 348 253 12
8 494 2122 286 11
9 497 2 026 275 13
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Table 3 Vehicle scheduling arrangement table

2075.2 234.1 11.9
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Table 4 Calculations of the genetic algorithm

PR E BER /km BAA /T BARWE EW K
1 517 2 090 197 12
2 498 2 066 207 11
3 500 2 104 200 11
4 522 2 100 194 12
5 529 2118 196 12
6 501 2 068 193 12
7 497 2 048 187 13
8 498 2187 236 13
9 488 2169 248 12

M 505.5 2105.5 206.4 12.0

B [E] /min

1 2 3 4 5 6 7 8 9 10 11 12

24 14 45 27 31 86 76 114 92 93 77 38
57 34 17 58 78 64 116 101 63

20 2 55 88 17 54 81 30 10 7 11
36 82 34 9 94 5 98 3 84 72
16 45 75 42 91 100 8 25

84 43 41 27 8 4 36 53 97 48

54 67 87 15 21 65 83 113 91 94 73
54 71 44 13 4 31 96 46 27

61 49 44 17 24 66 101 88 68 68

78 56 35 74 62 51 69 104

21 85 93 11 50 76 28 35
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Table 5 Calculation results of the heuristic algorithm

TPERE O REB km BEA /T R EWR

1 527 2 291 242 13

2 531 2214 227 17

3 512 2223 272 11

4 524 2 337 242 13

5 529 2298 245 12

6 527 2 331 241 11

7 521 2315 239 11

8 519 2217 236 14

9 515 2 090 211 11
T 522.7 22573 239.4 12.5
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Table 6 A comparison between algorithms

Z 8 HGA GA HA
FHEB /km 507.6 505.5 522.7
g EARBRMEZ /km 15.25 17.29 19.19
EH A TT 207520 210550 2 257.30
B RAS AR HE 2/ JT 20.97 78.35 95.31
RS 11.9 12.0 12.5
ER/EE S 2N 2/ € 175 188 212

el B A/ ot 1 696 2 048 2 090
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