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Introduction
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➢ Nighttime image deraining remains challenging due to complex illumination conditions
and the lack of realistic datasets. We introduce HQ-NightRain, a high-quality benchmark
featuring visually harmonious and realistic nighttime rain scenes by coupling rain
distribution with illumination variations.

➢ To effectively handle nighttime rain removal, we propose CST-Net, a Color Space
Transformation Network that integrates a learnable color space converter and implicit
illumination guidance. The converter adaptively shifts rain-related information into
the Y channel, where nighttime rain effects are more distinguishable, enhancing rain
removal performance. Extensive experiments demonstrate that CST-Net achieves superior
deraining results on HQ-NightRain and public benchmarks, highlighting both the value of
the dataset and the effectiveness of the proposed method.



HQ-NightRain
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➢ Motivation:

Existing nighttime deraining datasets suffer from unrealistic and globally uniform rain distributions 

due to the simple linear superposition of rain and background.

➢ HQ-NightRain:

Introduces a new rain synthesis pipeline that associates rain masks with illumination coefficients, 

making rain effects more visible near light sources and less visible in dark regions.



CST-Net
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Histograms compare rainy and rain-free images across color spaces. The Y channel in YCbCr shows 

the most significant difference at nighttime, indicating that rain information is concentrated 

in the Y channel. In contrast, the daytime Y channel and other spaces (HSV-V, LAB-L) show 

weaker responses. This finding motivates our CST-Net to perform deraining primarily in the Y 

channel for effective nighttime rain removal.



CST-Net
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Thanks for watching!

GitHubarXiv lowlevelcv.com


	幻灯片 0
	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11

