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Abstract: The vehicle routing problem with simultaneous delivery and pickup (VRPSDP) is studied under capacity
constraint and maximum distance constraint; and the mixed integer programming model is built. To deal with the fluctuation
in vehicle load, we propose an ant colony system (ACS) approach by combining the pheromone updating strategy of rank-
based version of the ant system (ASRank) with the MAX-MIN ant system (MMAS). A heuristic factor based on the residual
loading capacity is also designed to improve the vehicle loading rate. Additionally, a local search strategy of node-exchange
is used in the process of tour improvement to accelerate the searching. Finally, numerical results show that the algorithm
provides the desirable solution with high convergence rate.
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Fig. 1 Comparison results for the Dethloff Instances
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