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Restoration? What?
• Given a video degraded by any distortion (rain, snow, haze, blur, noise, 

etc.), we want to “remove” the degradation.

• If we know how the frame was degraded (function f), we can just inverse it.

• For all real-world scenarios, it is impossible to know f, so we learn it.
• This is also known as “blind restoration”
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If we do not know f, then solution:
• Is Not Unique
• Many Possible Clean Frames 

Could Exist
→ Ill-Posed Problem



But, What About Multiple Degradations?
• So far, only one network per degradation

• A noise-removal network cannot remove blur, etc.

• To allow one network to restore multiple degradations, we need:
• A way to condition the decoder (active some weights for noise, some for blur, etc.)

• How? Prompts!!

• Same overall three step design, but now we have learnable prompts in decoder 
(reconstruction)

• These prompts interact with incoming features and at each stage, select 
different weights

• Prompt(s) for each degradation
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What’s Wrong with Literature?
• A few desirable qualities of these prompts:

• They should be interpretable (we need to know what each prompt is) [1]

• They should be independent of any external network [2]

• Interpretable
• “Remove the noise from this frame” [instructions]

• “This image/video contains blur induced by motion” [descriptions]

• Independent
• Language needs to be encoded into vectors so that NNs can take input

• If it’s done in training, it needs to be done at inference

• Independent means, no need for external encoders or language models in inference

• Turns out, these two qualities are mutually exclusive in literature



Grounding Degradations in Natural Language
• Take a degradation-aware LLM, pass in each frame and 

generate degradation descriptions

• Use an encoder to encode each description into vectors 
as prompts for model [interpretable]

• Initialize a small MLP to approximate the language 
guidance during training [independent]

Each Frame’s Degradation is Grounded in Language



Results – 3D, 4D, TUD, SnowyScenes
• We extend the prior time-varying TUD dataset [3] with a new all-in-one time-varying video restoration 

dataset – SnowyScenes
• Varying snow intensity over time

• We consider: Three Degradations (3D), Four Degradations (4D), Time-Varying Unknown Degradations 
(TUD), and SnowyScenes

SnowyScenes Sample Video Scenes
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3D Visual Results



Thanks ☺

Time-Varying Degradation (TUD) Results

Time-Varying Degradation (TUD) Visual Results

• More Results & Discussion in Paper
• Read: https://arxiv.org/pdf/2507.14851
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