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Improved pyramid evolution strategy for solving split delivery vehicle routing problem

LI Huafeng, HUANG Zhangcan', ZHANG Qiang, ZHAN Hang, TAN Qing
(School of Science, Wuhan University of Technology, Wuhan Hubei 430073, China)

Abstract: To solve the Split Delivery Vehicle Routing Problem (SDVRP) more reasonably, overcome the shortcoming
that the traditional two-stage solution method of first route and then optimization is easy to fall into local optimization, and
handle the problem that the intelligent optimization algorithm fails to integrate competition and cooperation organically in the
optimization stage, an Improved Pyramid Evolution Strategy (IPES) was proposed with the shortest delivery path and the
least delivery vehicles as the optimization objectives. Firstly, based on the pyramid, the encoding and decoding methods and
hierarchical cooperation strategy were proposed to solve SDVRP. Secondly, according to the characteristics such as the
random of genetic algorithm, high parallelism of “survival of the fittest” and self-adaption, as well as the different labor
division of different layers of pyramid structure, an adaptive neighborhood operator suitable for SDVRP was designed to make
the algorithm converge fast to the optimum. Finally, the optimal solution was obtained. Compared with the piecewise solving
algorithm, clustering algorithm, particle swarm algorithm, artificial bee colony algorithm, taboo search algorithm, the results
of four simulation experiments show that, when solving the optimal path of each case, the proposed IPES has the solution
accuracy improved by at least 0. 92%, 0. 35%, 3.07%, 9. 40% respectively, which verifies the good performance of IPES in
solving SDVRP.
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Fig. 5 Optimal path of experiment 1
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Tab. 4 Optimal path and full load ratio of experiment 2
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Fig. 7 Optimal path of experiment 2
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Tab. 6 Optimal path and full load ratio of experiment 3
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Tab. 8 Optimal path and full load ratio of experiment 4
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Tab. 7 Calculation results of experiment 4
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