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ABSTRACT

ARTICLE INFO

To optimize urban logistics networks, this paper proposes a multi-objective op-
timization model for urban logistics distribution networks (ULDN). The model
optimizes vehicle usage costs, transportation costs, penalty costs for failing to
meet time windows, and carbon emission costs, while also considering the im-
pact of urban road traffic congestion on total costs. To solve the model, a DPSO
(Discrete Particle Swarm Optimization) algorithm based on the basic principle
of PSO (Particle Swarm Optimization) is proposed. The DPSO introduces mul-
tiple populations to handle multiple targets and uses a variable neighbourhood
searchstrategy toimprove the search ability of particles, which helpstoimprove
the local search ability of the algorithm. Simulation results demonstrate the ef-
fectiveness of the proposed model in avoiding traffic congestion, reducing car-
bon emissions costs, and time penalty costs. The optimization comparison re-
sults between DPSO and PSO also verify the superiority of the DPSO algorithm.
The proposed model can be applied to real-world urban logistics networks to
improve their efficiency, reduce costs, and minimize environmental impact.
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