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Abstract: To enable the rapid deployment of mobile base stations and optimize operations in urban environments, a
network coverage planning and optimization method based on multi-agent reinforcement learning was proposed. This
method was designed to address the issue of reducing network coverage due to user mobility and the interference
caused by densely deployed base stations. During the deployment phase, a hybrid optimization algorithm combining
particle swarm and fruit fly optimization was employed to determine the optimal base station locations while minimiz-
ing construction costs. In the operational phase, a joint optimization algorithm featuring multi-agent deep determinis-
tic policy gradient and lightweight gradient boosting algorithms was designed to optimize base station locations based

on terminal signal strength. Additionally, when performance indicators failed to meet requirements, new base stations
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were automatically added in suitable locations. Simulation results demonstrate that the proposed algorithm outper-

forms traditional heuristic algorithms in terms of coverage and service rates, while the designed joint operational opti-

mization algorithm shows superior recovery capability in network coverage compared to the traditional k&~-means clus-

tering algorithm, adapting to a wider range of scenarios.

Key words: movable base stations, base station location, planning, optimization, multi-agent reinforcement learning
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