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Introduction

Method

Motivation & Observation
•Domain gap between synthetic and real-world data distributions
•Balanced performance
•Predicting degradation patterns is easier than content restoration

Contributions
•Weather Transfer Network (WTNet)
•Predicting and transferring degradation patterns
•Generating fine-tuning sets for test-time adaptation 
•Enabling dynamic adaptation of all-in-one models to 
specific or mixed weather conditions during testing

•Improvement of SOTA Restoration Models
•Three restoration models: PromptIR (NeurIPS 2023), 
AST (CVPR 2024), and AdaIR (ICLR 2025)
•One real-world mix-weather dataset: WeatherStream

Results

Quantitative Results

Weather Transferred Results

Qualitative Results

•Training: Using synthetic paired data to learn and disentangle degradation-related 
parameters
•Testing:  Using real-world degraded images to generate fine-tuning sets for adapting 
all-in-one restoration models

Parametric Decoders

•ALD: Atmospheric Light 
Decoder (A)
•HDD: Haze Density 
Decoder (𝛽)
•MD: Mask Decoder

PGTM

•Physics-Guided 
Transfer Module 
•Transfers parameters to 
clean images using 
atmospheric scattering 
model

Source Code:


