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Application Research on Ice Sensor for Road Safety Warning

YIN Qihuan, LI Jie, HU Xiaodi
Transportation Research Center of Wuhan Institute of Technology, Wuhan 430074, China

Abstract: The ice sensor plays the most important role in monitoring the icing condition of pavement surface
and developing an effective warning system of icy roads, and it must be sensitive to the ice thickness and the
variation of ice thickness. However, the existing ice sensor can not meet this requirement. In this study, an inno-
vative ice sensor was developed through a special technology and it makes the warning system of icy roads possi-
ble. This sensor was calibrated first by the laboratory test and the corresponding relationship between the icing
thickness and the icing frequency was obtained so that the ice thickness can be measured accurately. And then,
the icing process of the road surface was simulated in the laboratory, and the relationship curve of the ice thick-
ness with the icing time was drawn through measuring the icing thicknesses and the icing rates at different tem-
peratures so that the reliability was verified. The results show that the ice sensor has a high sensitivity to the vari-
ation of ice thickness and the precision is better than 0.1 mm; the dala of ice thickness and icing rate could be
collected and presented on the upper computer directly. So this ice sensor should be available for the warning
system of icy roads.
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Fig.1 Schematic diagram of road icing sensors

Signal acquisition instrument
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Fig. 2 Physical figure of road icing sensor
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Fig. 3 Frozen state of icing senor
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Tab. 1 Experimental data of ice thickness calibration

number ice thickness / mm ice frequency / Hz
1 0 5991
2 0.5 6091
3 1.0 6332
4 1.5 6768
5 2.0 6 843
6 2.5 7367
7 3.0 7 420
8 35 7 480
9 4.0 7522
10 4.5 7 560
11 5.0 7569
12 5.5 7572
13 6.0 7581
14 6.5 7 588
15 7.0 7592
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Fig. 4 Relationship curves between ice thickness and time
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