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Abstract: In dynamic and complex electromagnetic environments where malicious jammers and passive eavesdroppers co-
exist, large-scale UAV networks impose increasing demand on anti-jamming capability and communication covertness.
Based on this, a meta-reinforcement-learning-based anti-jamming covert communication mechanism for large-scale multi-
UAV networks was proposed. Firstly, a time-slotted spectrum-sensing model was designed for the multi-UAV network to
support the communication process of UAV networks under jamming and eavesdropping. Secondly, a mean-field Q-
learning (MFQ) algorithm was designed to achieve distributed channel-access policy learning in large-scale UAV scenarios.
Finally, a meta-MFQ (MMFQ) algorithm was proposed to enhance the generalization performance of the channel-access
policy to different jamming and eavesdropping scenarios, thereby jointly optimizing anti-jamming performance and covert-
ness. Simulation results demonstrate that, compared with baselines, the proposed algorithm achieves average improvements
of 15.41% in normalized reward and 44.56% in convergence speed over large-scale UAV communication scenarios.
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