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Abstract: In order to quickly restore emergency communication services for large-scale post-disaster users, a distributed
intellicise coverage optimization architecture based on multi-agent reinforcement learning (RL) was proposed, which
could address the significant differences and dynamics of communication services caused by a large number of access
users, and the difficulty of expansion caused by centralized algorithms. Specifically, a distributed k-sums clustering algo-
rithm considering service differences of users was designed in the network characterization layer, which could make each
unmanned aerial vehicle base station (UAV-BS) adjust the local networking natively and simply, and obtain states of
cluster center for multi-agent RL. In the trajectory control layer, multi-agent soft actor critic (MASAC) with distri-
buted-training-distributed-execution structure was designed for UAV-BS to control trajectory as intelligent nodes. Fur-
thermore, ensemble learning and curriculum learning were integrated to improve the stability and convergence speed of
training process. The simulation results show that the proposed distributed k-sums algorithm is superior to the k-means in
terms of average load efficiency and clustering balance, and MASAC based trajectory control algorithm can effectively
reduce communication interruptions and improve the spectrum efficiency, which outperforms the existing RL algorithms.
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