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Optimization of Urban Low-carbon Logistics Path Based on
BSO_ALNS Algorithm

CAI Qi-wen, MA Ji-dong”
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

[ Abstract] The layout of the distribution path of urban logistics terminals is the key to controlling transportation costs. In order to
solve the path planning problem of urban low-carbon logistics, a brainstorming-adaptive large neighborhood search algorithm ( BSO_
ALNS) was proposed. Firstly, a low-carbon vehicle path model with capacity and time window constraints based on vehicle fuel con-
sumption (CVRPTW) was established with the optimization goal of minimum total vehicle transportation cost. Secondly, the brain-
storming algorithm ( BSO) was used to improve the quality of the initial solution, and the heuristic crossover strategy was introduced to
improve the quality of the global search. Using the adaptive large neighborhood search ( ALNS) local search, ten kinds of damage and
repair operators were designed, and the adaptive weighting mechanism was introduced, combined with the simulated annealing criterion
to avoid falling into the local optimum. The performance of the BSO_ALNS algorithm was tested by selecting C, R, CR and other types
of instances of different scales in Solomon. Taking the shortest path distance as the goal, the error between the BSO_ALNS algorithm
solution and the historical optimal solution is within 1. 5% . With the goal of minimizing the total cost of vehicle transportation, the opti-
mal solution is obtained BSO_ALNS compared with BSO and ALNS. It is proved that the proposed algorithm can effectively solve the
problem of urban low-carbon logistics path optimization.

[ Keywords] BSO_ALNS algorithm; CVRPTW ; low-carbon logistics; path optimization
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%5 Insert_score ﬁ%%?@ﬁ‘ﬁﬁﬁj\, Insert_times "M%
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x1 EFHoO=E

Table 1 Operator assignment table
iff 1) o WS>
Bk < 2R E A 6
2R ik < B < 5 R 3
1
0

i =
Hif < IR
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%2 BSO_ALNS 5R LIt R
Table 2 Comparison table of BSO_ALNS and optimal solution

5501 s LS SEMUEL L - R/ %
%L ATYdHE ERIT e
25 3 191.813 6 3 191.3 0.27
C101 50 5 363.246 8 5 362.4 0.23
100 10 828.936 9 10 827.3 0.20
25 3 190.737 6 3 190.3 0.23
C102 50 5 362.170 8 5 361.4 0.21
100 10 828.936 9 10 827.3 0.20
25 2 215.542 6 2 214.7 0.39
C201 50 3 361.796 5 3 360.2 0.44
100 3 591.556 6 3 589.1 0.42
25 1 215.542 6 2 214.7 0.39
C202 50 3 361.796 5 3 360.2 0.44
100 3 591.556 6 3 589.1 0.42
25 8 618.329 9 8 617.1 0.20
R101 50 12 1046.701 1 12 1044.0 0.26
100 19 1 651.611 4 20 1637.7 0.85
25 7 548.107 8 7 547.1 0.18
R102 50 11 911.442 6 11 909.0 0.27
100 18 1 475.002 9 18 1 466.6 0.57
25 4 411.487 4 4 410.5 0.24
R202 50 5 703.318 6 5 698.5 0.69
100 7 1 042.700 5 8 1029.6 1.27
25 3 392.325 2 3 391.4 0.24
R203 50 5 610.747 3 5 605.3 0.90
100 6 880.502 4 6 870.8 1. 11
25 4 462.1559 4 461.1 0.23
RC101 50 8 945.576 8 8 944.0 0.17
100 15 1642.986 1 15 1619.8 1.43
25 3 346.505 4 3 345.5 0.29
RC106 50 6 724.653 1 6 723.2 0.20
100 12 1378.215 8 12 1372.7 0.40
25 3 361.241 0 3 360.2 0.29
RC201 50 5 686.311 6 5 684.8 0.22
100 8 1276.197 5 9 1261.8 1.14
25 3 300.234 6 3 299.7 0.18
RC204 50 3 444.966 2 3 444.2 0.17
100 4 788.662 6 4 783.5 0.66
#& 3 BSO_ALNS 5 BSO . ALNS Xtk &
Table 3 Comparison between BSO_ALNS and BSO ALNS
T S o AR A 3 0 R S AR S T A _ 3 O R R S R AR
EWEE B BRWRAs EWERE BREER BREAE EREE BRER iz i AR
25 3 258.7611 1310.2398 3 258.761 1 1 310.239 8 3 258.095 8 1 308.945 2
C106 50 6 500.7334 2596.073 5 5 365.8229 1935.2016 5 365.822 9 1935.201 6
100 11 1346.907 7 4991.238 8 10 843.469 6 3953.449 0 10 828.936 9 3938.481 2
25 3 251.769 1 1172.418 0 3 226.8783 1148.788 9 3 224.829 9 1147.172 3
C109 50 5 400.0394 1955.8499 5 368.240 0 1915.467 9 5 363.246 8 1910.1859
100 10 1078.933 0 4229.3297 10 970.4156 4 123.8770 10 828.936 9 3938.481 2
25 8 699.042 3 3390.3452 8 705.649 8 3 377.5755 8 705.649 8 3377.5755
R101 50 12 1196.728 4 5089.230 8 11 1211.9715 4726.779 1 11 1216.861 6 4725.728 6
100 20 1927.3505 8 458.2392 20 1950.3173 8435.9572 19 1853.227 4 8040.439 7
25 2 865.354 6 1580.402 5 2 1002.0219 1569.498 8 2 1 007.674 2 1 560.566 5
R202 50 3 1249.868 2 2110.978 5 2 1127.9207 1662.168 8 2 1091.2989 1640.497 8
100 4 2099.407 8 3 334.298 4 4 1818.3433 2951.8722 4 1758.371 7 2906.870 9
25 3 355.1324 1315.142'1 3 355.1324 1315.142 1 3 355.132 4 1315.142 1
RC106 50 6 742.1299 2633.7329 6 741.8558 2629.956 0 6 741.265 6 2 628.194 2
100 14 1664.7419 6 051.504 2 13 1522.9405 5599.014 5 13 1483.0280 5522.9297
25 1 531.986 4 872.138 0 1 573.004 0 866.492 5 1 572.957 2 854.504 5
RC204 50 2 678.0999 1399.928 7 2 737.461 7 1343.882 1 2 737.461 7 1343.882 1
100 3 1390.2149 2339.759 4 3 1370.243 2 2326.4809 4 1297.6652 2194.740 8
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Fig. 7 Comparison of the change trend of the total

cost of minimum vehicle transportation
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Fig. 8 Optimal delivery route diagram
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