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Motivation:

* Decomposition-based methods distort important details of the underlying features for high-level computer vision task;
«.Due to the similarities between the denoising and deraining, ideas of existing nonlocal denoising algorithms can be

extended to study single image deraining;

*Non-local self similarity in natural images is a very effective prior information;
—= A nonlocal de-raining algorithm is proposed in this paper to remove the rain streaks from the rainy image.
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Fig. 1. The proposed framework for single-image rain removal
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Fig. 2. The proposed NRRG contains multiple nonlocal DABs

Non-local De-raining without Decomposition

Non-local self similarity in natural images is a very effective
prior information, which has been widely concerned in image
restoration.
*Spatial nonlocal module: The feature map X is fed it into a
convolution layers to generate three new feature maps: X; X7
X3 the spatial similarity map:
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The nonlocal spatial module is defined as follows:
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-Channel nonlocal module: The feature map X(CxHxW) is
shaped into R®V, the channel similarity map:
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the nonlocal channel module is defined as as follows:
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Loss Functions
There are three items in the proposed loss function L which

is expressed as:
P L=L, +wL, +w,L,
Reconstruction Loss:
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Gradient Loss:
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Feature-wise LOSS
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Comparison of Six Different De-raining Algorithms

JORD Syn2 | SPA | DDC | MSP | DCS

er | PPN | Rel Net Net FN FN Our
ssiM | 0891 | 0.924 | 0.814 | 0.874 | 0.877 | 0.936 | 0.923 | 0.967
P;N 2041 | 3197 | 25.16 | 28.77 | 2717 | 3352 | 3133 | 37.06
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