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Multimodal models’ advancements

CLIP

LLAVA



Usage of text in low-level vision:

1. Provide guidance in multi-task scenarios (e.g., all-in-one solutions) to decide 
which task to perform.

2. Offer clear guidance for ill-posed problems.

3. Serve as a simpler representation that can assist in complex image restoration 
tasks.

4. Leverage text’s robust features
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1. Provide guidance in multi-task scenarios

● Single model can perform various low-level vision tasks in a controllable manner.



1. Provide guidance in multi-task scenarios

2024 NeurIPS



1. Provide guidance in multi-task scenarios



2. Offer clear guidance for ill-posed problems.
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2. Offer clear guidance for ill-posed problems.
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2. Offer clear guidance for ill-posed problems.



Usage of text in low-level vision:

3. Serve as a simpler representation that can 
assist in complex image restoration tasks. 4. Leverage text’s robust features

2024 CVPR
12.01.2024 Arxiv



Improving Image Restoration through Removing Degradations in Textual Representations



Improving Image Restoration through Removing Degradations in Textual Representations

Motivation in this paper

● text is loosly coupled with content, easy to remove degradation
○ ex. “a scene of ∗” ←→ “a rainy scene of ∗”

My opinion…

● generated “content-related clean prior” is the key



Method

1. How to generate content-related, degradation-free images 
2. How to guide restoration



Degradation-Free Guidance Generation
Using Stable Diffusion as the text-to-image generation model.

Training 2 models (MLP)



Degradation-Free Guidance Generation

Training sequentially 

X : degraded or clean image, z : corresponding degraded or clean image’s latent vector  

1.

2.

X : degraded image, z : paired clean image’s latent vector

● Restore implicite textual representations for faithful reconstruction



Guided Restoration

search useful feature based similarity score



Effect of Textual Restoration 



Explicit Textual Restoration v.s. Implicit Textual Restoration
 



Examples of generated images for guidance
 



Experimental results
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Ablation Studies (for deblurring task)
 

N : text descriptions’ length

Degra : guided restoration by degraded input



Beyond Pixels: Text Enhances Generalization in Real-World Image 
Restoration
 



Motivation - domain invariant feature
 

● Need cross-domain invariant feature z 

● Propose content-related image caption as domain invariant feature



Observation 1. The richness of restored textures and de-
tails increases proportionally with the text richness.

 



Observation 2. The optimal level of text richness is influ-
enced by degradation severity and image content.

 



Other observations

 
● Observation 3. The fidelity of restored textures improves incorrelation with the 

relevance of the text description.

● Observation 4. Descriptions related to degradation or photography can lead to 
blurring in the restored images.



Method

 

● Goal : Training “Res-captioner” that can generate text descriptions of an appropriate 
length and accuracy, serving as a caption that supports robust restoration.

5,500 LQ image-caption 
pairs for training 
Res-Captioner.



Method

 



Experimental results
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Experimental results  

 
CoT captioning and degradation-aware visual encoder.

E : Offset level, 
L0 : optimal length annotated by human, 
L : output length of Res-captioner (using RealIR dataset)

E = 1.27 for RealIR dataset (Out-of-distirbution samples)
- 66.7% increase without CoT captioning
- 31.5% increase without degradation aware visual encoder



Effect of Harmful 
Description 

 



Qualitative results 

 



Conclusion

● Low-level vision can also benefit from LLM or VLM improvement

● Importance of methods for achieving scalable performance increases with LLM or 
VLM



Thank you!


