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Downlink transmit power control in dense UAV network based on mean
field game and deep reinforcement learning

Wang Qing Huang Yong Chang Jing
(The First Rescarch Institute of the Ministry of Public Sccurity,Beijing 100018, China)

Abstract: To solve the problem of downlink power control of dense UAV networks, reduce the mutual interference of
UAVs and improve the energy efficiency of the system, a downlink transmit power control algorithm for dense UAV
networks is proposed. First, convert the power control problem of the UAV network into a mean field game theory
modecl in a high-dimcensional system state to reduce the mutual interlerence between UAVs. Sccond, convert the mean
[icld game theory model into a Markov dccision process, in order to obtain the cquilibrium solution under the dense
deployment of UAVs. In addition, a mcan [icld game thcory algorithm based on deep reinlorcement learning is
proposcd, which obtains the optimal power control strategy ol the system by using a deep neural network to maximize
the cnergy clliciency of the system. Finally, the proposed mcthod is compared with the other three algorithms through
simulation analysis. Thec experimental results show that the proposed method can cllectively interact between drones
and the cnvironment, cllectively reduce the mutual interference of drones, and cnhance the system network
communication performance, at the same time, compared with the other three methods, the proposed method has a

[aster convergence [aster, more cnergy cllicient, with good convergence and reliability.
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