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Tab.1 The parameters of large scale logistic vehicle

routing problem instances
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Tab.2 The result of VPLS algorithm for the large scale vehicle routing problems in Beijing
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Tab.3 Comparison of results of three heuristic algorithms
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A Fast Algorithm for Large Scale Vehicle Routing Optimization
Based on Voronoi Neighbors

TU Wei', FANG Zhixiang"?, LI Qingquan"?® and LU Shiwei'

(1. State Key Laboratory of Information Engineering in Surveying , Mapping and Remote Sensing ,
Wuhan University, Wuhan 430079, China; 2. Engineering Research Center for Spatio-Temporal Data
Smart Acquisition and Application , Ministry of Education, Wuhan 430079, China; 3. Shenzhen Key

Laboratorg of Spatial-temporal Smart Sensing and Service , Shenzhen University . Shenzhen 518061, China)

Abstract; Logistic requires designing delivery plan intelligently and quickly. Traditional vehicle routing
optimal algorithms can only solve vehicle routing problem no more than 2000 customers, and cost much
computing efforts. This paper proposes a fast heuristic algorithm for large scale logistic vehicle routing
optimization based on Voronoi neighbors. This algorithm creates an initial solution and improves it itera-
tively. The creation makes use of the Voronoi neighbors to cluster customers into groups from bottom to
up, considering the vehicle capacity constraint. The route in each group is generated by the cheapest in-

sertion algorithm. The improvement employs local search in k-order Voronoi neighbors to search the
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promising neighbor solution. The simulated annealing criterion is adopted to accept some bad solutions,
escaping from local minima. The computational test has been done with a synthetic large scale vehicle rou-
ting problem dataset in Beijing. The result indicates the proposed algorithm could solve vehicle routing
problem up to 12 000 customers in 4500 seconds. It costs few computational efforts, and has a quite stable
performance. Comparison to other heuristics shows the proposed algorithm could provide high quality so-
lution in a short time. The conclusion indicates the proposed algorithm is suitable for large scale logistic

vehicle routing optimization.

Key words: logistic; vehicle routing problem; spatial cluster; Voronoi; simulated annealing



