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Research on the distribution routing problem of electric unmanned

vehicle considering charging scheduling
CAO Zhen, HAN Shuguang
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Abstract: Under the restriction that the charging station has charging capacity constraints, we focus
on researching the distribution routing problem of electric unmanned vehicles with charge scheduling. A
mathematical programming model was firstly established with the objective of minimizing the maximum
travel distance of electric unmanned vehicles of the fleet, so as to arrange the distribution path for the
unmanned vehicle fleet and balance the travel distance of each vehicle as much as possible. Secondly,
dynamic programming (DP) algorithm was applied to solve small-scale examples, and genetic-simulated
annealing algorithm (GA-SA) was improved to optimize the route and charging strategy of electric
unmanned vehicles for large-scale examples. Finally, related factors were analyzed to verify the feasibility
and rationality of the proposed algorithm. The results show that the DP algorithm performs well in solving
small-scale examples. Compared with the simple genetic algorithm (GA) . the improved GA-SA can get a
more reasonable solution when solving large-scale examples, and greatly shorten the length of the longest
sub-path and the total driving distance of the electric unmanned vehicle fleet. This study can provide

reference for the development of electric unmanned vehicle distribution business of logistics companies,
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help enterprises improve the transportation efficiency and service level of electric unmanned vehicles, and
reduce distribution costs.
Key words: electric unmanned vehicles; distribution route planning; charging capacity constraints;

charging scheduling; dynamic programming; genetic-simulated annealing algorithm
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