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Image Denoising

• Additive White Gaussian Noise model
•
• ଶ
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Image Denoising

• AWGN denoiser can be applied to the real world
• Directly or Retrain with real datasets

3

Zhang, Kai 𝑒𝑡 𝑎𝑙., FFDNet: Toward a fast and flexible solution for 
CNN based image denoising, TIP 2018.

Abdelhamed, Abdelrahman 𝑒𝑡 𝑎𝑙., A High-Quality Denoising
Dataset for Smartphone Cameras, CVPR2018
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Specific Model

Lots of Models

Spatially Invariant

Sharp / Details 

Good at Low-level Noisy Image
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Blind Model

Single Model

Spatially Variant

Blurry

Effects of Data Augmentation
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Blind Model

Single Model

Spatially Variant

Blurry

Effects of Data Augmentation

Proposed Model

Single Model

Spatially Variant

Sharp / Details 

Good at All Range Noisy Image

/ Effects of Data Augmentation

Parametric Model
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Spatially Variant Noisy Image
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Proposed Method

• Adaptively Tuned Denoisng Network (ATDNet)
• Network : Gate-weight generating network
• Network : Baseline CNN denoiser
• Features maps of are tuned from noise level by gating process
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Proposed Method

• Gating Process in Residual Block
• gates the newly updated feature maps ௜,ଶ

௞
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Notation Description

𝐹 𝑌 ௜,௝
௞  Features of 𝑗-𝑡ℎ convolution in the 𝑖-𝑡ℎ

resblock

𝐺 𝜎 Output of noise level (𝜎) using 𝐺
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Training

• Trained noise level: [10:5:60]
• Training set: BSD 400
• Patch size: 40 40
• The loss function: MSE
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Discussions
• When there is no , or if all the output of is one regardless of its input, 

then the network is the same as blind denoiser

• changes almost monotonically as  changes 
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𝜎

128 − 𝐷𝑖𝑚𝑒𝑛𝑠𝑖𝑜𝑛 𝐺(𝜎)
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Experimental Setup

• Comparison Method 
• BM3D (-F), TNRD (-S), REDNet (-S), DnCNN (-S, -B), FFDNet (-F)

• Baselines
• EDDN-S: Specifically trained with 
• EDDN-B: Blindly trained with 
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Experiments on static AWGN
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Parametric CNN Denoiser
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Experiments on untrained noise level

• Trained noise levels are [10:5:60]
• Test on untrained noise levels 
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Extension of ATDNet

• Adding a pixel-wise noise level estimation
• Spatially variant method
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• Reference: https://github.com/terryoo/ATDNet
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Uniform noise level results
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Estimates of single noise level
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Spatially variant noisy image results
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Spatially variant noisy image results
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Spatially variant results
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Old Photo Results
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Color AWGN Results
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Project Page

• Codes are available
• https://github.com/terryoo/ATDNet
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