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Abstract: With the rapid development of semantic communications, existing image semantic communication methods
have primarily focused on improving reconstruction quality, while paying relatively limited attention to the distribution
shift of latent semantic representations under wide SNR ranges and heterogeneous channel conditions. In complex wire-
less environments, channel variations may induce significant shifts in latent feature distributions, thereby degrading se-
mantic consistency and cross-channel robustness. To address this issue, this paper proposes a Channel-Aware Stable Se-
mantic Communication framework, which enhances the consistency of latent representations through channel-state-
assisted modulation and cross-channel representation alignment. In addition, a YUV luminance—chrominance decoupled
reconstruction mechanism and a dynamic feature adaptive optimization strategy are incorporated to improve semantic re-
construction performance and training stability under challenging channel conditions. To evaluate the cross-channel sta-
bility of latent representations, comprehensive experiments are conducted from multiple perspectives, including distribu-
tion consistency, structural consistency, channel dependency, and latent-space clustering characteristics. Metrics such as
Sliced Wasserstein Distance (SWD), Fréchet Distance (FD), Centered Kernel Alignment (CKA), mutual information esti-
mation, and t-distributed Stochastic Neighbor Embedding (t-SNE) are employed for analysis. Experimental results dem-
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onstrate that, under typical channel environments including AWGN, Rayleigh, and Rician channels, the proposed method

not only achieves competitive image reconstruction performance but also effectively reduces latent representation distri-

bution shifts, improves cross-channel structural consistency, and enhances latent-space compactness, thereby exhibiting

superior cross-channel stability and generalization capability.
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