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Research on the method of measuring the thickness of water and ice on road with
multi-wavelength infrared Lasers
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[Abstract] The braking ability of a vehicle is a critical factor that affects driving safety. As the thickness of road
water and ice increases, the braking distance significantly increases, which can easily lead to traffic accidents.
Accurately measuring the thickness of ice and water on the road and using this information to estimate the road
wetness coefficient is a crucial means of achieving road safety warning. However, previous laser—based road
weather measurement technologies have faced issues with frequent parameter calibration, difficulty in measuring
ice thickness, and low accuracy. To address these issues, this article based our approach on Lambert—Beer Law

and analyzed the spectral characteristics of water and ice to establish a model for measuring road ice and water

thickness, introduced a multi—wavelength laser differential measurement method to reduce interference from ice

surface reflection and achieved reliable calculations of water and ice thickness.
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