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Introduction

Denoising images has been an important research topic in computational imaging, especially in low level vision as
denoising is an important step before such images are processed for further application. Many new methods are
proposed as the rise of new deep learning techniques like CNN. In the meanwhile, traditional methods are still playing
important roles in many aspects. Therefore, | would like to study and compare some state of the art deep learning
based denoising models with the traditional models.

Related work

CNN is widely used in many computational imaging aspects, such as denoising, demosaicing, superresolution, etc.
Many CNN based denoising models are developed. More advanced traditional methods are also being developed.
Traditional methods can already produce a high denoising quality but generally has the drawback of low computational
efficiency and requires the choice of some parameters manually while CNN models are discriminative and claim to
be highly effective and computationally efficient.

Approach

After some reading several CNN and traditional methods for denoising, I pick the DnCNN model from Kai Zhang et
al., which they apply CNN on Gaussian denoising. In the model, residual learning and batch normalization are used
to accelerate the training. For traditional methods, | choose the Block-matching and 3D filtering algorithm by Ymir
Makinenet al., which they apply an enhanced sparse representation by grouping similar 2D image fragments into 3D
data arrays. For evaluation, | will apply the two models to the same set of date and compare the PSNR/SSIM. Both
papers realized their models using Matlab. I will try to reimplement their methods in Python.

Milestones and Timeline

Read CNN and RM3D papers and background papers - 1 week
Implement CNN denoising and evaluate results of the method — 1.5 week
Implement RM3D method and evaluate results of the method - 1.5 week
Run final experiments and compare the results - 1 week
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