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Motivation 
1. Images are crucial information carriers that were 
developed for recording, sharing, and analyzing messages. 
Image denoising helps enhance the image quality, which 
directly determines our visual enjoyment and influences the 
efficiency and reliability of image processing and image 
analysis. 

2. For a noisy image, removing the noise and recovering the 
details are challenging.  

3. Deep learning methods show great potential in image 
denoising. 
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Main idea 
1. Block matching and 3D filtering (BM3D) and the 
convolutional neural network (CNN) are effective for image 
denoising. 

2. A two-path model is designed which integrates the features 
from preprocessed images and noisy images. 

3. Dual-constraint is used to achieve both noise removal and 
detail preservation. 

4. The frame alignment error is resolved by the block 
matching technique. 
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Method 

1. A novel CNN framework is proposed which consists 
mainly of two parallel branches. 

2. One of the branch is with the signal constraint, generating 
the latent signal from the input image. The other is with the 
noise constraint, generating the noise map from the input 
image. At the end of the network, different outputs are fused 
for denoising. 

 
Front In

form
 Technol E

lectro
n Eng



Method 
Dual-constraint denoising network 

Fig. 1  Network architecture of the proposed method 
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Major results 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 
1. A deep neural network for burst image denoising has 
been proposed which uses a branch to map the noise 
distribution and a branch to recover the latent signal. 

2. The scheme of fusing the noise constraint and signal 
constraint showed excellent balance on noise removal and 
texture preservation. 
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