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Image de-raining based on octave convolution and attention mechanism

YANG Qing'?, YU Ming®!, FU Qiang®, YAN Gang®

(1. College of Electronic Information Engineering, Hebei University of Technology, Tianjin 300401, China;
2. Department of Electronic and Optical Engineering, Shijiazhuang Campus of Army Engineering University,
Shijiazhuang 050003, China; 3. School of Artificial Intelligence, Hebei University of Technology, Tianjin 300401,
China)

Abstract: Aiming at the problem of background information blur and loss caused by rain streaks in machine vision
scene images, a method of image de-raining based on octave convolution and attention mechanism is proposed. Firstly,
a de-raining model based on spatial-frequency domain is established, and a frequency feature decomposition module is
designed based on spatial scale transformation and octave convolution. The mapping relationship between frequency
features and rain streaks features is obtained through learning, so as to reduce spatial redundancy of low-frequency
features and improve network operation efficiency. Secondly, the multi-layer channel attention module is designed to
map the weight information of rain streaks, enhance important features, mine the brightness difference between rain
streaks layers, and improve the performance of rain streaks detection. Finally, the rain streaks information of different
components is decomposed iteratively through sequence operation, and then the de-raining of scene image is completed.
Experimental results show that the proposed method has good removal performance for rain streaks and raindrops with
different directions and shapes, and also has good protection for details and edge information of background image.

Keywords: image de-raining; de-raining module; octave convolution; frequency division feature mapping;

multi-layer channel attention; feature weight
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