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Abstract: A novel semantic communication architecture based on the Latent Diffusion Model (LDM) is proposed. This architecture leverages
pre—trained generative models to enable semantic feature reconstruction without the need for task—specific retraining. By exploiting the in-
trinsic denoising capability of LDM, the proposed system maintains stable reconstruction performance under channel noise perturbations
and out—of—distribution inputs. Additionally, the architecture supports the flexible integration of external large—scale models, significantly en-
hancing the evolutionary capability of semantic communication systems. Experimental results on large—scale image datasets demonstrate
that our method achieves superior image recovery and semantic fidelity, even under low signal-to—noise ratio (SNR) conditions. In particu-
lar, it significantly outperforms existing mainstream approaches in terms of learning—based perceptual similarity metrics. This study offers a
new perspective for deploying machine—type semantic communication on resource—constrained devices and exhibits strong potential for
practical applications and large—scale deployment.
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