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• Denoising images has been an important 

research topic in computational imaging, 

especially in low level vision. 

• We implement two state-of-the-art denoising 

techniques for Gaussian noise, both a 

traditional method (BM3D) and a deep 

learning method (DnCNN), and compare 

with the NLM method. 

• NLM [1] is one of the simplest and most 

efficient self-similarity based models.

• BM3D [2] is one of the state-of-the-art 

denoising methods. BM3D also exploits 

self-similarity in the image.

• DnCNN [3] is based on deep neural 

network using residual learning technique. 

• Dilated convolution [4] can be used to 

decrease computational cost. 
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BM3D is one of the state-of-the-art denoising methods. BM3D, first proposed in Ref. [2]ii, is also a non-local denoising method, exploiting self-similarity in the image
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PSNR 27.50 28.25 31.00 30.46 30.77

SSIM 0.7996 0.8169 0.9324 0.9243 0.9293

Test time(s) 30.86 247.0 1.583 0.9528 0.9630

• Challenges: 
1. BM3D algorithm is quite complex

2. Working with tensorflow and training the networks

• Future work: Combine BM3D with DnCNN

• BM3D and NLM denoising works better for images 

with less details and more regular patterns.

• DnCNN has better performance for images with 

irregular structures. 


