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Analysis of Optical Characteristics of Road Surface Conditions to
Select Wavelengths for Optical Remote Road Sensor of
Autonomous Vehicles

Chan Bong Park*

Abstract

Recently, research on the development of optical remote sensors that can measure the road surface conditions
accurately and quickly is being actively conducted in order to implement level-5 Autonomous Vehicles. In this study
to set the measurement method and the optimal wavelengths for optical road surface remote sensing device, an
optical system which can transmitting and receiving light with wavelengths of 460nm, 532nm, 650nm, 980nm and
1630nm was consisted and the reflectance and the polarization at the road surface condition samples of dry, water
and ice were measured. As a result of the analysis of the measured experimental data, it was found that the
combination of the ratio of reflectance and polarization contrast of the two VIS/IR wavelengths is more effective than
using the reflectance of only a single wavelength for the classification of road surface conditions, and that 532/980
nm can distinguish dry, water, and ice conditions well as a pair of wavelengths for this purpose.
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Table 1. Characteristic of optical transmitting and
receiving system

Transmitting system

Laser : Surelite TlI-10 with harmonic generator

Output : 220mJ @532nm, 100mJ @355 nm
Repetition rate: single or 10Hz

OPO : tuning range 460-2500 nm @355 nm pumping
Beam expander magnification : 2-5 (variable)

Receiving system

Total mirror : Reflectance > 90% for VIS-IR
Spectrometer : 2 channel
Dichroic filter : VIS and IR selection
Polarizer : Perpendicular/Parallel polarization
Wavelengths 420-680nm and 700-1100nm
Interference filter: 10nm(Wavelength width)
Detector : Thorlab(c) S120C for VIS
Thorlab(c) S120C 122C for IR
Signal processor ; Thorlab(c) PM400K console
Data processor ; Window10 based PC
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Wavelength(S) / CR
Wavelength(L), AA Dry Water lce
460/532 AT72 1.291 0.873 0.851
460/650 A190 0.633 3.916 0.980
460/980 A520 0.589 13.784 1.484
4601630 | A1170 0.138 1.824 0914

532/650 A118 0490 4482 1151
#2]  532/980 A448 045 | 15775 | 1.743
532/1630 | A1098 | 0.106 2.088 1.074

650/980 A330 0.931 3519 1.515
6501630 | A980 0218 0.465 0933

#4) 980/1630 | A650 0.234 0132 0.616
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