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Abstract

The basis for the application of Commercial Vehicle Operation (CVO) on the freight
transportation is that a dispatch center can monitor and control the vehicle and commodity
flow by the vehicle location technology and on-board communication equipments. This
will reduce time in detour, pickup and delivery. With the improvement of driver and
vehicle dispatching, the efficiency of delivery operation will increase significantly which

will enhance the service quality and compatibility of the freight transportation.

With real time motorist information provided by CVO, the purpose of this study is to
develop a model, which cans adaptive response to the dynamic nature of the motorist
information. This model can be used as a decision support tool in the delivery operation
plan to determine an adaptive vehicle routes to reduce the delivery cost. This model is
derived form the traditional vehicle routing model with time window. Additional
constraints are introduced to reflect the environment factors of this problem. Two
meta-heuristic solution approaches; Tabu Search (TS) and Genetic Algorithms (GA) are

selected as the basis of the proposed solution procedure.

Due to the NP-Hard complexity of this problem, a global search type heuristic solution
is developed for this problem. Furthermore, an integration of these meta-heuristic and
an adaptive algorithm is conducted to construct an effective adaptive solution procedure
for this study. Based on the decision theory under risks, three decision criteria were

incorporated in this study to reflect the stochastic nature of this problem.

The test of the proposed solution procedure is conducted in two phases. Phase 1 only
the link time is treated as the stochastic elements. In the second phases, the link time

and demand are both considered with stochastic nature.

In each phases, a series of combinations of meta-heuristic solution procedures are
tested in different sizes of problem. Based on the test results, the maximum regret
criterion is proved to be most suitable criterion for those problems addressed. As for
solution algorithm, the combination of Tabu Search and Genetic Algorithms provide the

best solution.
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No. X Y Demand No. X Y Demand
0 30 40 0 26 27 68 7
1 37 52 7 27 30 48 15
2 49 49 30 28 43 67 14
3 52 64 16 29 58 48 6
4 20 26 9 30 58 27 19
5 40 30 21 31 37 69 11
6 21 47 15 32 38 46 12
7 17 63 19 33 46 10 23
8 31 62 23 34 61 33 26
9 52 33 11 35 62 63 17
10 51 21 5 36 63 69
11 42 41 19 37 32 22
12 31 32 29 38 45 35 15
13 5 25 23 39 59 15 14
14 12 42 21 40 5 6 7
15 36 16 10 41 10 17 27
16 52 41 15 42 21 10 13
17 27 23 3 43 5 64 11
18 17 33 41 44 30 15 16
19 13 13 9 45 39 10 10

20 57 58 28 46 32 39 5

21 62 42 8 47 25 32 25

22 42 57 8 48 25 55 17

23 16 57 16 49 48 28 18

24 52 10 50 56 37 10

25 38 28
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N o X Y De mand N o X
0 4 ( 40 0 318 47

1 2 7 22 18 39 30
2 36 26 26 40 30
3 21 45 11 41 12
4 4 5 35 30 4 2 15
5 55 20 21 4 3 16
6 3 3 34 19 4 4 21
7 5 ( 50 15 45 50
8 55 45 16 46 51
9 2 6 59 29 47 50
10 410 6 6 2 6 4 8 4 8
11 515 65 37 49 12
12 315 51 16 50 15
13 6|2 35 12 51 29
14 6|2 57 31 52 54
15 6|2 24 8 53 55
16 2|1 36 19 54 67
17 313 4 4 20 55 10
18 9 56 13 56 6

19 6|2 4 8 15 57 65
20 66 14 2 2 58 40
21 414 13 2 8 59 70
22 2|6 13 12 60 64
23 1|1 28 6 61 36
24 7 4 3 27 6 2 30
25 1|7 6 4 14 63 20
26 411 46 18 6 4 15
27 515 34 17 65 50
28 3(5 16 29 6 6 57
29 5|2 26 13 67 45
30 413 26 2 2 68 38
31 31 76 25 69 50
32 22 53 28 70 6 6
33 2|6 29 27 71 59
34 5(0 40 19 72 35
35 515 50 10 73 27
36 5|4 10 12 7 4 40
37 6|0 15 14 75 40
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Random

1 54 5 9 13
2 54 5 9 13
3 54 5 9 13
4 54 5 9 13
5 54 5 9 14
6 54 5 10 13
7 54 5 9 14
8 54 5 9 13
9 54 5 9 14
10 54 5 9 15
1 55 5 9 13
2 55 5 9 13
3 55 5 9 14
4 55 5 9 13
5 55 5 9 13
6 55 5 10 15
7 55 5 9 15
8 55 5 9 14
9 55 5 9 14
10 55 5 9 14
1 54 5 9 13
2 54 5 9 14
3 54 5 9 13
4 54 5 9 13
5 54 5 9 13
6 54 5 9 13
7 54 5 9 13
8 54 5 9 13
9 54 5 9 13
10 54 5 9 13




Weibull

1 54 5 9 14
2 54 5 9 14
3 73 5 11 14
4 54 5 9 14
5 55 5 10 13
6 63 5 13 18
7 54 5 9 13
8 73 5 11 13
9 54 5 9 13
10 60 5 11 13
1 54 5 9 13
2 54 5 9 14
3 81 4 16 20
4 54 5 9 13
5 55 5 9 13
6 57 7 18 23
7 50 5 10 13
8 50 4 15 18
9 54 5 9 13
10 50 4 15 18
1 54 5 9 14
2 54 5 9 13
3 54 5 9 13
4 54 5 9 14
5 54 5 9 13
6 54 5 9 13
7 54 5 9 13
8 54 5 9 14
9 54 5 9 13
10 54 5 9 13
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Weibull

1 606 6 102 1269
2 579 6 118 972
3 632 6 106 1008
4 578 6 129 795
5 583 6 112 866
6 599 6 121 821
7 581 6 123 865
8 580 6 115 914
9 578 6 162 1261
10 602 6 103 811
11 612 6 101 580
12 582 6 113 585
13 637 6 108 574
14 601 6 110 599
15 585 6 123 598
16 583 6 147 594
17 586 6 114 558
18 603 6 100 554
19 601 6 99 552
20 577 6 116 569
21 630 6 128 576
22 600 6 113 595
23 604 6 111 501
24 600 6 108 475
25 631 6 102 460
26 602 6 100 461
27 590 6 127 437
28 586 6 120 481
29 592 6 114 443
30 601 6 100 459
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Random

1 1248 20 81 821
2 1209 20 90 914
3 1232 20 78 945
4 1207 20 79 871
5 1213 20 72 822
6 1215 20 79 898
7 1209 20 78 998
8 1212 20 78 988
9 1224 20 74 847
10 1230 20 84 950
1 1216 20 78 876
2 1281 20 117 941
3 1238 20 102 858
4 1216 20 71 884
5 1216 20 80 858
6 1230 20 84 792
7 1220 20 78 865
8 1220 20 78 775
9 1240 20 73 744
10 1219 20 79 760
1 1218 20 79 820
2 1227 20 87 890
3 1237 20 86 808
4 1217 20 76 830
5 1245 20 80 808
6 1219 20 86 893
7 1284 20 86 799
8 1238 20 80 762
9 1227 20 77 858
10 1216 20 75 898
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Weibull

1 1210 20 116 972
2 1213 20 118 979
3 1230 20 115 957
4 1235 20 116 967
5 1220 20 115 950
6 1245 20 113 947
7 1212 20 116 933
8 1229 20 116 959
9 1237 20 115 897
10 1230 20 113 881
1 1285 20 109 1196
2 1148 20 110 1219
3 1232 20 78 1186
4 1320 20 103 1318
5 1237 20 85 1186
6 1315 20 79 1175
7 1128 20 84 996
8 1246 20 96 1219
9 1212 20 105 1047
10 1340 20 87 1124
1 1212 20 85 1111
2 1220 20 78 1137
3 992 20 92 975
4 1120 20 104 1119
5 1212 20 125 1215
6 1124 20 78 997
7 1212 20 85 985
8 1220 20 98 1058
9 999 20 79 1124
10 1141 20 118 1346
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1 601 6 112 523
2 587 6 99 564
3 607 6 98 515
4 600 6 92 620
5 601 6 98 629
6 578 6 121 650
7 604 6 99 566
8 598 6 99 691
9 601 6 98 573
10 598 6 102 544
1 582 6 115 1012
2 598 6 112 899
3 591 6 109 805
4 600 6 98 775
5 605 6 98 817
6 603 6 105 800
7 604 6 112 810
8 600 6 98 787
9 600 6 97 809
10 599 6 102 838
1 606 6 105 420
2 603 6 98 389
3 601 6 98 385
4 600 6 96 396
5 622 6 102 400
6 591 6 141 487
7 603 6 100 363
8 601 6 98 377
9 601 6 98 392
10 601 6 98 379

15




1 1206 20 76 858
2 1271 20 71 795
3 1198 20 78 725
4 1215 20 79 739
5 1241 20 78 633
6 1199 20 78 673
7 1212 20 78 668
8 1218 20 79 647
9 1216 20 78 678
10 1198 20 78 655
3
1 1222 20 76 810
2 1215 20 78 850
3 1208 20 78 773
4 1200 20 78 742
5 1198 20 89 785
6 1209 20 78 776
7 1286 20 84 834
8 1204 20 78 835
9 1197 20 71 808
10 1234 20 91 797
3
1 1212 20 78 1753
2 1194 20 78 1550
3 1195 20 78 1574
4 1210 20 78 692
5 1199 20 82 659
6 1221 20 78 737
7 1202 20 78 746
8 1222 20 91 700
9 1234 20 76 685
10 1201 20 89 954
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1 788 9 75 607
2 762 8 79 665
3 773 9 83 601
4 819 8 81 655
5 779 8 84 596
6 838 9 81 646
7 783 9 86 599
8 764 8 78 569
9 822 9 75 632
10 786 9 82 657
1 766 8 84 650
2 771 8 81 640
3 806 9 78 660
4 796 9 88 613
5 712 8 83 632
6 799 9 77 676
7 780 9 83 661
8 788 9 75 656
9 871 10 78 642
10 810 9 75 612
1 799 9 83 725
2 754 9 81 688
3 774 8 82 692
4 805 10 78 691
5 778 8 86 691
6 748 8 78 673
7 766 8 75 748
8 779 9 84 687
9 780 9 84 714
10 772 9 81 694
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1 1651 21 77 2178
2 1596 20 63 1401
3 1461 20 68 2211
4 1591 21 70 2163
5 1425 21 70 840
6 1372 20 74 877
7 1600 21 66 826
8 1420 20 65 923
9 1581 20 58 956
10 1558 21 74 928
3
1 1565 22 82 1135
2 1494 20 82 925
3 1628 21 70 868
4 1465 21 64 804
5 1440 20 78 894
6 1443 20 63 808
7 1459 21 61 850
8 1504 21 70 816
9 1414 20 60 937
10 1532 20 90 868
3
1 1449 21 70 2531
2 1448 21 73 2356
3 1611 21 85 2674
4 1476 20 79 2451
5 1488 21 53 791
6 1450 21 67 890
7 1451 21 69 2234
8 1522 20 60 1063
9 1434 21 58 817
10 1514 21 85 785
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