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Learning Ant Colony Algorithm for Green Multi-depot Vehicle Routing Problem

Abstract

Abstract: Considering the congested roads situation of urban central areas in China, a speed calculation
method based on vehicle driving sections is designed, and a model for the Green Multi-Depot Vehicle
Routing Problem with Total Fuel-Consumption cost Criterion (TFC-GMDVRP) is established, considering
simultaneously the vehicle travel distance, load, and speed factors. A learning ant colony optimization
algorithm (LACO), combining a knowledge model and an ant colony optimization algorithm (ACO), is
proposed for solving the TFC-GMDVRP. In order to improve the performance and robustness of the
algorithm's global search, the parameter knowledge that contains the different parameter combinations
of ACO and the selection probability of each parameter combination is designed to adjust the ACO's
parameters for each generation. In order to enhance the ability of algorithm's local search, the local
operation knowledge that contains the contribution ratio of each neighborhood operation is designed to
determine the execution times of each neighborhood operation for each generation. Simulation
experiments on different instances and comparisons of algorithms show the effectiveness of the
proposed algorithm.
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Abstract: Considering the congested roads situation of urban central areas in China, a speed calculation
method based on vehicle driving sections is designed, and a model for the Green Multi-Depot Vehicle
Routing Problem with Total Fuel-Consumption cost Criterion (TFC-GMDVRP) is established,
considering simultaneously the vehicle travel distance, load, and speed factors. A learning ant colony
optimization algorithm (LACO), combining a knowledge model and an ant colony optimization algorithm
(ACO), is proposed for solving the TFC-GMDVRP. In order to improve the performance and robustness of
the algorithm’s global search, the parameter knowledge that contains the different parameter
combinations of ACO and the selection probability of each parameter combination is designed to adjust
the ACO's parameters for each generation. In order to enhance the ability of algorithm's local search, the
local operation knowledge that contains the contribution ratio of each neighborhood operation is
designed to determine the execution times of each neighborhood operation for each generation.
Simulation experiments on different instances and comparisons of algorithms show the effectiveness of
the proposed algorithm.
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ZH e USE
He a B p 0 Nant
1 1 1 1 1 1
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SIEAT 15 W)IELIE K. HE 7 /%1, LACO [l
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(PIHZE . IXK B LACO W] AEsRAg it 4 v 545 FH A
SEIR T, IS Sk R R s i .
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# 5 LACO 5 ACO_VNS, IACO Fl ACO*3Kfift 4 B ELEE (2N 's)
Tab. 5 Comparison of LACO with ACO VNS, IACO and ACO* (2N s)

*

NO NDVC TC ACO_VNS IACO ACO LACO
’ BEST AVG BEST AVG BEST AVG BEST AVG
1 48x4x1x200 657 1035239 1035239 1018047 10641.62 984937 9983.39 902784  9119.67
2 50x4x2x80 777 527176 5475.79 511124 524259 481439 4957.14 434355 447641
3 50x4x4x160 777 302526 3094.82 2965.73 3093.15 2789.76 2873.59 267328 272324
4 72x6x1x200 948 1476031 15311.53 14512.83 15025.20 14330.34 1433034 12369.64 12854.21
5 75%x5x3x140 1364 640922  6622.68 6025.17 6319.88 6431.70 6431.70 5393.72 5502.19
6 80x2x5x60 432 476823 5017.50 443297 461571 495460 5142.09 403232  4120.93
7 96x4x2x195 1220 15751.74 1592992 15564.83 15951.78 1710049 18140.07 12884.08 13267.68
8 100x2x5%200 1458 10818.18 11021.41 10802.54 1126199 1177221 1177221 919615  9351.97
9 100x2x8x100 1458  7182.83 743297 699844  7202.88  7583.61 7739.32 622896  6360.59
10 100x3x6x100 1458 6204.61 6346.52 6086.74 6211.64 6419.13 6419.13 538233 544051
11 100x4x4x100 1458 6453.66 6567.36 618451 645795 6942.18 6946.96 552719 564531
12 144x4x3x190 1788 2363723 2452249 24781.13 2529651 2493382 2493382 2023536 20829.34
13 144x6x2x190 2006 24390.21 25527.55 23188.18 24114.06 25008.07 25008.07 18658.88 19872.16
14 160x4x5x60 864  10817.53 11255.08 1017828 10562.75 11597.08 11597.08 883514  9071.60
15 192x4x4x185 2477 28209.20 2943541 2787576 28978.05 3130443 3130443 2274052 23872.07
16 216x6x3x180 2736 2846391 2995586 29929.74 31161.68 31669.48 3166948 2497049 25732.28
17 240x4x5x180 3351 30611.00 32976.09 3184795 32571.81 3492255 3492255 2542646 26869.83
18 240x5x5x60 1296 1769732 1874646 16879.75 1745191 1739455 1739455 1434557 14776.82
19 249x2x14x500 12 106 169 865.44 171 872.07 172219.04 174785.13 171857.36 171 857.36 147 494.37 154 526.77
20 249x3x12x500 12106 156 842.44 161283.45 154017.40 158 492.04 155500.77 155500.77 133673.92 137 612.31
21 249x4x4x500 12106 145220.74 151 834.93 149397.73 153 859.76 145352.44 145352.44 130722.56 132 965.62
22 249x5x6x500 12106 13929332 144 159.81 14611590 150418.49 132855.92 132855.92 125520.90 129 997.42
23 288x4x6x175 3671 35464.03 38052.05 36217.05 3806829 37954.60 37954.60 29286.33 30762.43
24 360x9x5%60 1944 2770320 29594.08 2770253 28359.54 26092.17 26092.17 2378816 24 501.90
Average 38717.24 40099.51 39134.00 40256.02 3914296 3921580 33448.24 34593.89

e ARG T BOERTFABATIN NN 2N s(N % 7 H) I & SER LG R, RRFISATIN A N's Fl 3N s I % 500000 Hu 2 R
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