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Abstract:

vehicle travel time,

According to the constraints of the total
vehicle load, and the soft time
windows, we studied the stochastic travel-time vehicle
routing problem with simultaneous pick-up and delivery
(STT-VRPSPD)

established a chance-constrained programming model.

considering soft time windows and

Combining the tabu search algorithm with the scatter
search algorithm, a hybrid scatter tabu search (HSTS)
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algorithm was constructed, and the C-W saving algorithm
was used to generate initial solutions. Based on the classic
Dethloff instances and Solomon time window generation
method, 20 groups of instances including 50 customers
and 20 groups of instances including 200 customers were
generated respectively for numerical tests. The numerical
results verify the effectiveness of the HSTS algorithm.

Key words: stochastic travel-time vehicle routing
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simultaneous pick-up and delivery (VRPSPD); soft time

vehicle routing problem with

windows; hybrid scatter tabu search (HSTS) algorithm
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Tab.3 Comparison of results between GA algorithm and HSTS algorithm for solving dataset SCA3 and CON3

(50 customer points)

GA %% HSTS $.3%
i S — — il i
WU WA W IRME/s A e R BE HERE/s 4R
SCA3-0 2570 2630 2595 73.33 6 1698 1743 1722 43.50 6 33.64
SCA3-1 2520 2631 2582 79.25 7 1688 1754 1722 37.84 6 33.31
SCA3-2 2637 2750 2679 83.09 7 1467 1630 1574 51.81 6 41.25
SCA3-3 1963 2484 2506 48.95 6 1766 1887 1820 40. 96 6 27.37
SCA3-4 2716 2777 21751 78.59 7 1712 1826 1761 44. 06 6 35.99
SCA3-5 2412 2574 2466 86. 36 5 1776 1792 1786 42.32 7 27.58
SCA3-6 2 366 2478 2421 62. 86 5 1494 1704 1584 52.38 6 34.57
SCA3-7 2418 2590 2524 49.42 5 1562 1640 1596 69. 16 6 36.77
SCA3-8 2221 2398 2315 70.04 6 1467 1555 1504 50.45 6 35.03
SCA3-9 2 557 2 588 2569 148. 28 6 1595 1805 1725 49.29 6 32.85
CON3-0 1854 1973 1883 93.17 6 1382 1476 1421 48.18 6 24.54
CON3-1 1873 1982 1930 81.22 6 1347 1450 1408 56. 68 6 27.05
CON3-2 2011 2098 2005 75.05 6 1420 1503 1448 47.36 6 27.78
CON3-3 1970 2038 2011 98. 28 6 1370 1488 1437 49.88 6 28.54
CON3—+4 2024 2115 2073 81.79 6 1455 1592 1538 46. 31 7 25.81
CON3-5 1957 1986 1973 99.72 5 1308 1421 1362 45.32 5 30.97
CON3-6 1953 2020 1991 90. 85 5 1407 1538 1494 53.88 6 24.96
CON3-7 1949 1999 1981 139.70 5 1453 1504 1482 43.43 7 25.19
CON3-8 1632 1705 1662 67.08 5 1120 1221 1182 41.41 4 28.88
CON3-9 1981 2031 2007 93.99 5 1272 1386 1315 48.16 4 34.48
S5 2179 2292 2 246 85. 05 1488 1596 1544 48.12 30. 83

F4 GAEXTHSTS &ixKkfE SCA3 1 CON3 H il 45 RHxFLE (200 F 1 =)
Tab.4 Comparison of results between GA algorithm and HSTS algorithm for solving dataset SCA3 and CON3
(200 customer points)

GAR% HSTSH%:

Gt - - kR %
e Izl YiE dPERE/s A RdE R PIE  EREs B
SCA3-0 16832 17037 16915 772.76 34 9645 9851 9738 707.11 23 42.43
SCA3-1 16489 17025 16769 771.23 32 11409 12994 12266 293. 69 30 26.85
SCA3-2 16286 18213 16955 756. 85 33 9825 10093 9981 760. 16 26 41.13
SCA3-3 16213 17732 16983 799. 48 34 11693 12373 11938 351. 36 30 29.71
SCA3-4 15640 18642 16835 734.15 33 9660 10237 9 856 600. 67 28 41. 46
SCA3-5 15892 17399 16708 803. 36 33 10341 10511 10430 719. 49 29 37.57
SCA3-6 16773 18327 17494 791. 26 34 9817 10352 10021 731. 11 29 42.72
SCA3-7 16362 18303 17300 778.37 33 9957 11294 10542 711. 99 28 39.06
SCA3-8 16824 17231 17091 798.07 33 9877 10735 10437 744. 67 28 38.93
SCA3-9 16235 17021 16 696 795. 28 32 9748 10734 10152 709.19 27 39. 20
CON3-0 14797 16388 15506 828.72 31 9241 9490 9404 742.99 28 39.35
CON3-1 15935 16965 16412 819. 34 33 8970 9076 9015 730. 56 26 45. 07
CON3-2 15376 16623 16108 765. 71 33 8345 8758 8553 625. 55 24 46.90
CON3-3 15892 16632 16251 776.71 32 8838 9777 9 244 652. 22 26 43.12
CON3-4 16047 16742 16477 781. 89 32 8783 8984 8902 704. 99 27 45.97
CON3-5 14723 16032 15517 790. 89 33 9158 9329 9232 751. 84 26 40. 50
CON3-6 15964 16529 16321 809. 00 33 8837 9462 9011 705. 97 26 44.79
CON3-7 16264 16935 16513 754. 16 32 8725 8866 8812 672.87 26 46. 64
CON3-8 16031 17395 16734 800. 80 31 8683 9648 9188 711. 44 27 45.09
CON3-9 16383 17003 16638 822.53 33 8257 8921 8670 680. 30 26 47. 89
SE{E 16 048 17 209 16 611 787.53 9490 10 074 9770 665. 41 41.22

i) L A R I O, B0 5 R T AN R Rl B 178,32, GA RS 2~4 i 22 AR FEA TR 51 1]
Ly PR AT . GATYE R BN R BRI B AT IS (] B (LT T R P 48 v ) AR B R 55
T AR P A AR SMELE TR 246. 03, HSTSHE  FETIA, 1 HSTS B ALES 1 4 i A i i il 45 7%
AN R R R B 2 SR AR ARSI ST TTERE
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Fig.4 Comparison of vehicle load conditions
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