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Abstract : Various ill-posed regions, such as repeated patterns and reflective surfaces, pose pressing challenges to accurate stereo
matching(SM). In road images captured in rainy weather, these ill-posed regions are randomly scattered across the entire image,
making accurate matching even more difficult. To address this, this study proposed a novel method to achieve accurate sparse
SM(SSM) even under challenging conditions caused by rain. The suggested method include the following steps: (1) constructing
an image pyramid to capture global structures and fine details; (2) generating multiscale feature maps for stereo images at each
resolution using a lightweight neural network; (3) enhancing the flexibility of matching cost calculation by splitting each feature
map into multiple groups along the channel axis; and (4) filtering the matching cost using a cascaded lightweight network. The
featured method was validated using the GYLane and KITTI datasets, demonstrating its effectiveness in addressing complicated
conditions. The findings indicate that the recommended method outperforms existing approaches by more than 10 % in the DI
metric and by more than 2 points in the EPE metric. The code is available at https://github.com/sjg918/raindisp.
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(a) An image captured on a rainy night
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(b) Initial matching cost distribution: left - for pixel 2,
right - for pixel 3 (from image in (a))

Fig. 1 Initial matching cost calculation for pixels on unclear
edges affected by noise
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Fig. 2 Schematic architecture of our proposed method
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