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A Study of the Non-Contact Detection Method with Microwave
for Salinity Measurement on the Road Surface
Muneo YAMADA", Tetsuya TANIZAKI", Koji UEDA",
Yasushi MIYATA™, Hiroshi YASURKAWA™

This paper discusses the detection of saline solutions induced on road surface with microwave. The reflection
characteristic for the water and saline solution on the road depend on the dielectric constants at microwave
frequencies. Therefore, the salinity and thickness of the solution seems to be detectable based on reflection
characteristics. We examined about the detectability based on the theoretical calculation and conducted
verification experiments on the consistency between the theoretical value and the measured value with the

measurement system considering the practicability. Furthermore, we conducted field tests to verify the

detection ability of the salinity on the actual road surface and got favorable results.
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Fig.1 Changes of the dielectric constant for the electric field frequency
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Table 1 Major parameters of measuring device
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Fig.11 The measuring results for the actual road surface

Table 2 The salinity detection results

sample No. 1 2 3 4 5

measured value [wt%] 1.60 1.00 1.50 1.67 0.87
% absolute error [wt%] 0.60 0.00 0.50 0.67 0.13

mean absolute error [wt%] 0.38

measured value [wt9s] 5.50 4.50 5.33 4.67 4.00
;é; absolute error [wt%] 0.50 0.50 0.33 0.33 1.00

mean absolute error [wt%] 0.53

measured value [wt%] 12.00 | 11.00 | 9.67 | 1010 | 10.10
% absolute error [wt%] 2.00 1.00 0.33 0.10 0.10
b mean absolute error [wt%)] 0.71
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