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Abstract

In response to the problem of resource waste caused by the independent operation of urban public
transportation and logistics systems, this study proposes a collaborative optimization strategy:
transforming public transportation stations into integrated passenger and freight nodes, construct-
ing a multi center logistics network, and utilizing idle public transportation capacity to achieve
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cargo transfer. By using a dual layer path optimization model, combined with genetic algorithm and
simulated annealing algorithm, a path optimization strategy is designed to simultaneously stream-
line redundant logistics outlets. Simulation experiments show that after optimization, the total cost
is reduced by 14.93%, and the transportation cost is reduced by 22.32%. The results indicate that
reasonable matching of vehicle capacity and node layout can significantly improve efficiency, and
the hybrid algorithm effectively avoids local optima. This solution provides a low-cost and highly
feasible solution for urban passenger and freight collaborative transportation.
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Figure 1. Schematic diagram after further optimization
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Figure 2. Basic flowchart of genetic algorithm
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Figure 3. Schematic diagram of genetic algorithm solving steps
encoding and decoding
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