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Abstract: To address the challenges of differentiated user link demands and dynamic resource management in un-
manned aerial vehicle (UAV) communication networks assisted by multiple reconfigurable intelligent surfaces (RIS),
a user-centric cooperative transmission mechanism based on deep reinforcement learning was proposed. A mixed inte-

ger nonlinear programming (MINLP) model was formulated to jointly optimize UAV flight trajectory, transmissiont
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power, RIS reflection unit allocation, and phase shift control, aiming to maximize system energy efficiency while sat-

isfying differentiated quality of service (QoS) requirements. To address the issues of high computational complexity

and the limited adaptability to dynamic environments, a multi-stage optimization framework was designed. In the first

stage, a coalition game-based algorithm was introduced to dynamically allocate RIS elements, and a user autonomous

switching mechanism was introduced to mitigate co-channel interference. In the second stage, the twin delayed deep

deterministic policy gradient (TD3) algorithm was adopted to jointly optimize resource allocation and UAV trajectory

planning. Simulation results demonstrated that the proposed scheme consistently outperforms all benchmark methods

in terms of system energy efficiency, achieving a 19% improvement compared to SAC algorithms, thereby effectively

verifying its robustness in dynamic environments and its capability to guarantee differentiated QoS for users.

Key words: RIS, UAV communication network, user-centric, coalition game, TD3
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