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Abstract: To address the limitation of semantic reconstruction performance in traditional covert communications under
low signal-to-noise ratio (SNR) conditions, a semantic covert communication scheme integrating reconfigurable intelli-
gent surfaces (RIS) and a tripartite generative adversarial network (GAN) was proposed. Firstly, the physical layer and
the semantic layer were jointly modeled, and an optimization problem was formulated to maximize semantic covert fide-
lity. Then, a hierarchical optimization framework was developed. At the physical layer, the transmit power and RIS phase
shifts were jointly optimized under Kullback-Leibler (KL) divergence-based covert constraints to construct a channel en-
vironment favorable for signal transmission. Based on this design, a semantic-oriented tripartite adversarial training
mechanism was introduced at the semantic layer, and end-to-end learning was enabled to jointly optimize semantic reco-
very performance and covertness. Experimental results show that, the proposed scheme achieves a 29.8% improvement
in BLEU score compared with the best benchmark scheme, while the eavesdropper’s detection accuracy remains close to
50%.
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