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Introduction

Definition
Ø Single Image denoising aims to recover a clean image from a single noisy 

observation.

Noisy Denoised Noisy Denoised

Challenges
ØTime consuming. Existing single image denoising approaches are time 
consuming.
ØLack prior knowledge. Existing single image denoising approaches rely on 
a single image and lack prior knowledge to guide denoising.
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Contributions
ØWe propose a test-time adaptive denoising framework, which adapts the pre-
trained denoising model to different target domains during testing. 
ØWe construct a pixel bank based on the self-similarity prior of the test image 
and sample pseudo-instances from it to perform adaptive fine-tuning of the 
network. 
ØWe demonstrate that Gaussian denoisers pre-trained on natural images 
possess a deep denoising prior, which can be quickly adapted through fine-
tuning to remove other types of noise. 
ØThe proposed method outperforms existing single-image denoising 
approaches in terms of both denoising performance and runtime efficiency.



Method

Test-Time Adaptive Denoising framework
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SSPC: Self-Similarity Based Pseudo-Instance Construction 𝑠: sample

Pre-training: Self-
supervised training using 
synthetic noisy images. 

Adaptation: Constructing 
pseudo-instances from test 
noisy images to fine-tune 
the network. Before each 
iteration, we sample two 
pseudo instances through 
the SSPC. 

Inference: Inference using 
the fine-tuned denoising 
network and the original 
noisy image.
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Self-Similarity Based Pseudo-Instance Construction

Arrangement
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Experiments
Synthetic Noise

Real Noise
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Experiments

Ablation Study



Thanks for your attention!
Any question? Please contact us!

Qing Ma:  qingma2016@gmail.com


