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Abstract

With the widespread application of intelligent unmanned driving technologies, road drivable area detection has become increasingly
important. In complex climatic environments, various weather-related interfering factors can lead to low detection accuracy and
high false positive rates. To address this, a road semantic segmentation algorithm for complex weather conditions is proposed.
First, a Cascaded Attention Encoder module is designed. It employs a cross-stage efficient attention mechanism to achieve
global road boundary modeling and collaborative perception for segmenting various objects. Images are split into patches via
overlapping embedding blocks and fed into a Transformer encoder to obtain multi-level features at the original image resolution..
Next, a lightweight decoder called Light ALL-MLPs is introduced. Its progressively stacked modules gradually generate the output
sequence, Finally, a Gram matrix impurity filter is used to extract factors related to fog, rain, snow, and sandstorms. This reduces
the discrepancy between images with different impurity levels within the segmentation model’s style space. Combined with feature
fusion, it achieves adaptive filtering of fog, rain, snow, and dust impurities.
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