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Ultra Lowrate Image Compression with
Semantic Residual Coding and Compression-aware Diffusion

GAN-based methods struggle with clear reconstruction at ultra 

lowrate compression, while diffusion-based methods lack realism-

fidelity balance.
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Optimization:
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 Problem: Existing multimodal image compression often fragments 

semantic retrieval, latent coding, and generative models.

 Solution: Propose a joint framework that integrates residual 

signals throughout the compression pipeline.
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background. The area is lined with 
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… a blurred representation of a 
riverside scene. The central feature 
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likely a church, surrounded by 
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The image is blurred. The central 
element appears to be a tall 

structure. Surrounding the structure, 
there seem to be other buildings and 
possibly water in the foreground. The 
colors in the image suggest a warm, 
possibly sunset or sunrise lighting.

… a riverside scene during the golden hour with a focus on a twin-spired church … several historic 
buildings. … a boat with four people rowing on the river… The sky is partly cloudy, with 

sunlight casting a warm glow …
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