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Fresh agricultural cargoes location-routing optimization with simultaneous
pickup and delivery for multiple distribution centers

LI Bing, DANG lJiajun
(School of Management Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The distribution center location and the vehicle pick-up and delivery are two important parts in the fresh agri-
cultural cargoes organization for multiple distribution centers. In this paper, we present the location-routing problem
with simultaneous pick-up and delivery of fresh agricultural cargoes. Firstly, a non-linear programming model is formu-
lated with the constraints of vehicle capacity, operation time for cargoes and time windows for pick-up and delivery. The
objective function of the model is to minimize the total distribution cost that is composed of transportation cost, penalty
cost and damage cost in all distribution areas. Secondly, the heuristic algorithm combining central evaluation indicator
and improved genetic algorithm are given according to the characteristics of the model. The distribution center and the
vehicle distribution area are determined by the central evaluation indicator. After that, the result of distribution areas di-
vision is put into the improved genetic algorithm for improving vehicle routing. Finally, the separate mode and simultan-
eous mode of pick-up and delivery are compared, proving that the later mode proposed in this paper is reasonable and
effective. The study can provide the the basis for decision-making of fresh agricultural cargoes organization for enterprise.
Keywords: fresh agricultural cargoes; distribution center; simultaneous pickup and delivery; location-routing problem;

route optimization; time windows; central evaluation indicator; improved genetic algorithm
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Fig. 3 Iterative results of vehicle routing optimization
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netic algorithm and improved genetic algorithm
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