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Abstract

Cross-docking is an efficient logistics strategy; however, high logistics costs and low customer sat-
isfaction remain key issues in cross-docking distribution. This paper investigates the Vehicle Rout-
ing Problem with Cross-Docking and Time Windows (VRPCDTW) under soft time window con-
straints. The objective of the model is to minimize total economic costs and maximize average
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customer satisfaction. Based on the model’s characteristics, an improved Non-dominated Sorting
Genetic Algorithm II (NSGA-II) is proposed to solve the problem. Experimental results demonstrate
that, compared with other multi-objective evolutionary algorithms, the proposed algorithm effec-
tively solves the model across various instance scales and shows superior overall performance. The
method successfully reduces total distribution costs and enhances customer satisfaction.
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Figure 1. Cross-docking network
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Figure 2. Customer satisfaction curve
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Figure 3. Number of iterations
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