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Measurement of Surface Roughness of Icy Road Surface by Spectral Polarimetry (Second Report)

Daisuke Iwama  Hiroshi Kitagawa

Akihiro Kido  Kaname Naganuma

The influence of road surface conditions on traffic accidents is remarkable, especially in snowy countries.

And accidents caused by polished ice on the surface of roads are still serious problem in winter. A remote sensing
method for road surface conditions will be effective for the reduction of accidents. NIR spectroscopic method was
applied for the various surfaces covered in ice and the possibility to detect the friction coefficient was reported on

the previous study. In this paper shows a theoretical verification for this method and the possibility for applying a

snow surface.
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Schematic of polarization and reflection

Table 1 ~ Specifications of NIR spectrometer
Model BTC261E NIR Spectrometer
Detector TE cooled 512 element InGaAs array
Spectral coverage 900-1700 nm
Z};Izcutiograph Spgl Crossed Czemny Turner
Grating 1200 lines/mm
Slit 25um
Digitizer resolution 16 bit
Integration time Ims-655s
Wavelength accuracy Better than 0.5 nm
Dynamic range 5000:1

& =g |

Tungsten lamp

= l,v 325 = =
Z-axis stage

Computer

Fig.2 Plan of the NIR Spectral Polarimetry system
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Table 2 Specifications of test pieces

Test piece | Average particle S Density
number | diameter (um) (g/ce)
#1 25 Powder 0.9
#2 6 Powder 0.82
#3 3 Powder 0.81
#4 25 Compacted 1.24
#5 6 Compacted 1.17
#6 3 Compacted 1.13
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Fig.3 Relation between Ip/Is and arithmetic mean roughness, Ra
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Fig.5 Comparison of calculated Ip/Is and experimental Ip/Is
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Fig.6 Comparison of calculated Ip/Is and experimental Ip/Is
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Fig.7 Comparison of calculated Ip/Is and experimental Ip/Is
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Fig. 10 Influence of AO on calculated Ip/Is error
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Fig. 12 Ip/Is spectra of powder snow
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Fig. 11 Influence of AB on calculated Ip/Is error
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Fig. 13 Ip/Is spectra of compacted snow
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