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Background

• Super resolution with diffusion needs semantic guidance
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Background

• SR with diffusion

• Add LR as condition

• SD-upsampler with additional 

LR channel added directly  

• ControlNet
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Background

• StableSR
• IJCV 2024
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Background

• DiffBIR
• ECCV 2024

5



Background

• SUPIR
• CVPR 2024

6



Background

• SUPIR
• CVPR 2024

7



Background

• SUPIR
• CVPR 2204

8
LR result



Background

• SUPIR
• CVPR 2204

9
LR result



Background

• SUPIR
• CVPR 2204

10
LR result



Background

• DiT4SR
• ICCV 2025
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Background

• RAGSR
• arXiv 2025
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MMSR

• The Power of Context
• CVPR 2025
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MMSR

• Language models struggle to accurately represent spatial 
information

17



MMSR

• Problem

• Spatial Ambiguity: Text-based approaches struggle to accurately 

represent spatial relationships and details.

• Hallucinations: Generative models can introduce false details that 

weren't present in the original image.

• Limited Controllability: Users have minimal control over the super-

resolution process.

18



MMSR

• Guidance types

• Text captions: Provide semantic understanding of the image content

• Depth maps: Offer spatial information about object positioning and 

scene geometry

• Semantic segmentation: Supply object boundaries and class 

information

• Edge maps: Provide structural information about object contours
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MMSR

• Framework
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MMSR

• Discrete tokens for encoding each modality rather than 
continuous features
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MMSR

• By scaling the temperature during sampling, achieve 

precise control over the super-resolution process
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MMSR

• Comparison Result
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MMSR
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MMSR

• Comparison Result
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MMSR

• Ablation study
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MMSR

• Ablation study
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MMSR

• Ablation study
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MMSR

• Ablation study
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MMSR

• Ablation study
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Conclusion

• A novel diffusion-based framework seamlessly integrates 

diverse modalities

• a learnable multimodal token and modality-specific 

contribution controls provide fine-grained control over the 

SR process
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Thanks for your listening!
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