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Abstract: There are problems of traditional genetic algorithm in solving multi-depot vehicle routing
problem. First, variable chromosome length produced by conventional coding techniques leads to low
computation efficiency and easily produces infeasible solutions. Second, parental genetic operators have
less efficient during perturbation. And it is difficult to balance the relationship between elite proportion
and population diversity, search depth and search breadth in different evolutionary populations. This paper
designs a hybrid genetic algorithm to solve the problem, and the distribution network information is
separately expressed in the encoding and decoding method to improve the computational efficiency. The
control parameters of balanced elite ratio and population diversity are introduced in the selection operation.
In addition, an adaptive search range strategy is proposed to effectively balance the relationship in both
search depth and breadth. Through experimental results and comparative analysis, the proposed algorithm
is verified. The research results provide a new method to solve the multi-depot vehicle routing problem and
can also provide guidance for related logistics distribution decisions.
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Tab.1 Results of various genetic operators
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Tab.2 Results under different selection strategies

- e+ R A ik [ E B
1 135. 28 125,11 116. 68 124. 98 118. 88
2 129. 30 122. 67 117.22 127. 34 116.11
3 134. 28 125. 87 115. 39 119.91 115.52
4 130. 46 121.43 119. 64 120. 51 121.55
5 132.22 126. 84 120. 03 119. 39 117.22
6 135.76 121. 29 116. 39 116. 62 116. 44
7 126. 64 123.52 120. 00 119. 27 121. 45
8 123. 44 115. 62 118. 96 118. 36 116. 11
9 134. 48 130. 21 119.02 126. 12 121. 82
10 130. 68 120. 41 115. 39 126. 66 118.08
SEfR 131,25 123. 30 117. 87 121. 92 118. 32
AL 123,44 115. 62 115. 39 116. 62 115.52
WA 135.76 130. 21 120. 03 127. 34 121. 82
10 oA RN
L ° AE SR A SR
N R TR

A6 A [wl b 45 M T BR SR A 45 2R % L

Fig. 6 Result comparison under different selection strategies
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Tab.3 Information of customer demand

553 e bR TR /| P45 bR i KA/t
1 (2.96,13.36) 1.8 18 (10,19. 27) 2.0
2 (19.81,14.38) 0.4 19 (13.6,7.98) 0.6
3 (6.52,18.82) 2.0 20 (19.14.8.53) 0.2
4 (7.27,5.26) 0.5 21 (11.74,8.43) 1.8
5 (14.9,16.45) 0.2 22 (11.59,2.67) 1.0
6 (7.04,14. 25) 0.8 23 (18.02,10.56) 1.1
7 (6.14,5.03) 1.5 24 (19.21,12.43) 1.6
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Fig. 8 Optimal path
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Tab.4 Contrastive analysis of algorithm performance
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Tab.5 Comparison of the experimental results for MDVRP standard examples
PR . GRASP/VNDI] GCLs) GAD®) IACOL7 IS A SO
H

e f;ﬂ:%ﬁ% wALHE ik ﬁf/ T A i ﬁf/ T A% ﬁf/ A A ﬁf/ A A ﬁf/ AR A i%f/
POl 50/4/80  576.87 592.21 2.66 591.73 2.58 598.45 3.74 576.87° 0 606.11 5.07 576.87* 0
P02 50/4/160  473.53 529.64 11.85 483.15 2.03  478.65 1.08 475.86 0.49  496.45 4.84 473.53* 0
P03 75/5/140  641.19 648.68 1.17  694.49 8.31  699.23 9.05 644.46 0.51  675.32 5.32  67L.75 2,27
P04  100/2/100 1001.591055.26 5.36 1062.38 6.07 1011.36 0.98 1018.49 1.69 1062.6 6.09 1001.59* 0
P05 100/2/200  750.03 769.37 2.58  754.87 0.65 - - 755.71 0.76  782.34 4.31  762.02 1.6
P06 100/3/100  876.5 924.68 5.5 976,02 11.35 882.88 0.73 885.84 1.07 910.13 3.84  878.82 0.27
SRR E/ Y — — 4. 85 — 5.16 — 3.12 — 0.75 — 4.91 — 0.69
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