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reinforcement learning with mixture of experts
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Abstract: To achieve the trade-off between communication and sensing performance in underwater acoustic integrated
sensing and communication systems, an efficient and highly generalizable beamforming scheme was proposed. First, to
address the issues of outdated channel state information and cross-time slot echo interference caused by long propagation
delays, a deep reinforcement learning framework was introduced for beamforming decision-making. Second, to over-
come the limitations of traditional deep reinforcement learning methods in adapting to diverse performance require-
ments, a neural network based on a multi-task mixture-of-experts model was constructed to adapt to the trade-offs be-
tween communication and sensing performance under different objective-preference factors. In addition, to characterize
the long-term impact of current beamforming decisions on system performance, a multi-step cross-task experience replay
mechanism was designed, which combines multi-task samples and multi-step rewards to improve learning efficiency.
Simulation results demonstrated that compared with benchmark schemes, the proposed scheme obtained more Pareto-
efficient solutions under different objective-preference factors and exhibited stronger generalization capability.
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