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Demonstration of road condition discrimination using laser Doppler vibrometer

Yuichi NISHINO, Ryota KOJIMA, Masaharu IMAKI, and Shumpei KAMEYAMA
Mitsubishi Electric Corporation, Information Technology R&D Center, 5-1-1 Ofuna, Kamakura, Kanagawa, 247-8501

We have been developed a laser Doppler vibrometer for discriminating the road surface condition of a passing car
by using 1.5 micron wavelength. We demonstrated the vibrational spectrum measurements on the road in dry and wet
condition, and compared with the skid resistance tester. From the measurement results, it is obtained that the
vibrational spectrum width is changed by road surface condition.

Key Words: Laser Radar, Doppler vibrometer, AOM

1. XLoiC

HENEIROEE L7 L — BV &7 5 Kk
DRREERH L, XA YO LT SIEEMIUEZ DT &
NEETH D, KR TIE, BRE FZT TR, BHiljpl
FOBEREZBHL, S SICBERMbPHEHTEsZ L
RO HIND, AW TIE, FIRREOWIE R Bl BT
DOREOIREI T AL THZ LIZER L, BEOER 2~
7 MVE D BEEIREERET D L—Y Ky 7T —iE@hE
DORIEEIT T2,

ZDOVATATIE, Ry 7T =27 MO LD 5B
i OIRENE A JET 5, S0, B ORE AL ~ L&
59 B EMZ MR L B IERIREERRB D72 D L — Y b
PRI 2 EEEBR 2T o e O THET 5,

2. VAT MER

Transmitting and receiving apparatus

Circulator ~ Coupler
Target [ Telescope J{ AOM [{ Collimator F—=
A(‘)M Coupler I

driver

|
Receiver
Signal

analyzer

Fig. 1 Configuration of laser Doppler vibrometer.
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Fig. 2 Photo of transmitting and receiving apparatus.
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Laser Doppler Vibrometer
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(a) Dry condition.
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(b) Wet condition.
Fig. 4 Experimental result of vibration spectrum.
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Fig. 5 Relationship between friction coefficient and
frequency width.

4. Lo

HW WIS X 2 BE ORI ALs hr X0 K oREE
AT HWE 1.5 pm BOL—HF Ry 75 —IREE 2R
ELTzy TOVAT AT, Ry 77— 7 bORRIZE(L
25 B OREN A JIET 5, ARRVEHZ BEANCER®E L,
Ul EATALE NS L, Hfighs b FET 0~2 m O 2
E LTz, ZORER, BinOBEELRE & Eimimic X 58K
DOIRBY AT MVICFERNR S D Z LB pnoTlz,

BEIR

1) M. Mizuma et al., “Pulsed all-fiber laser Doppler
vibrometer”, 24" Laser Sensing Symposium, p59-60
(2005).

2) S. Kameyama et al., Proc. Of Coherent Laser
Radar Conference, 43-46, (2003).

3) S. Kameyama et al., Proc. Of Coherent Laser
Radar Conference, 174-177, (2005).



