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Abstract :

This article proposes an integrated method of "adhesion coefficient estimation LSTM risk prediction muilti

parameter grading warning" for driving safety on low adhesion road surfaces such as ice and snow.

Forward estimation based on visual segmentation, laser radar reflection characteristics, and vehicle

road coordination fusion; Constructing LSTM fusion IMU, vehicle speed, distance and other temporal

features to predict future risks; Determine the danger level and trigger a warning based on the sideslip

rate, braking distance ratio, lateral adhesion utilization rate, and other threshold values. Simulation

results show that this method significantly improves longitudinal control and stability under low adhesion

conditions, with a prospective accuracy of 99.3% in adhesion recognition. It can identify high-risk states

several seconds in advance, providing support for active safety on icy and snowy roads.
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