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Development of the Scanning Laser Radar for ACC System
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In recent years, the development of the ACC (Adaptive Cruise Control) system with the aim to

improve driving convenience and comfort, is progressing. To put this ACC system in practical use, the

elimination of unexpected acceleration or deceleration caused by incorrect detection is highly

demanded. From 1997, the Laser Radar ACC system has been produced for the domestic version of

the Lexus LLS400. It provides high recognition capability with a two-dimensional scanning technology

at an affordable price. This paper introduces the Laser Radar with a high-performance two-

dimensional scanning technology.
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Fig.4 Traffic characteristics of Japanese expressways
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kr 00 Reception efficiency
ke O Emission efficiency
Pr O Light reception power
Pe O Light emission power
St O Target area
Sr O Light Collecting lens area
Sto O Light emission area at target
Sro O Light reception area at sensor
Po O Necessary light reception power
R 0 Range to target
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0t O Reflection angle of target

Fig.6 2-Dimensional scanning
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Fig.10 Block diagram of the laser radar

ooobooooobooooboooooooooog
ooboboooooooooooooooLwsiooon

ooobooooobooooboooboooooooa
coobooooboobobooooboooooooon
cobOooooboooLwsiobobooooboooogon
0 Fig. 1100 Fig. 120000

"~ Laser Diode Chip
ase

\& Laser Beam(Infrared) ~ /
Iltems Specifications
Optical power output 15W
Wavelength 850 nm
Operation temperature -30 ~ 85°C
Life time 10000 hr
Package size ¢ 9mm

Fig.11 Laser diode

Measurement method
Using gate transmission delay

S5TA

Circuit Configuration
Ring Gate Delay

STA:

sy T |[ew

e i : VB

c H : ; :;' delay time

H | [ 0.505)
Iltems Specifications

Resolution 05ns
Time measurement range 0~2us
Element Std. CMOS

Fig.12 Principle of the time interval measurement

0460

goboooooooooooobooooood
oobooooooooobocooooooboooo
ooboooooooooboocoOoooOooboOooo
ooooboooooobooooooooooogn
ooooooooooobocoooboooboooo
ooooooooooobocooooooboooo
ooooooooooobooooboooobooooo
ooooooooooobooooboooobooooo
oooo
gobooooooobbodoooogilnsdnood
ooooooooooobooooboooboooo
oobooooooooobooooboobooon
ooobobooboooooooooobooD oo
ooboooooooooboooobobooobooon
ooooooooooobboboooooooooboooon
oobooooooooobocooobooboooboooo
oooLsicoooog
gLsSioobooooooboooliooooooood
ooboooooooooboocooooboooboooon
oobooooooooobocoooboobooooboooo
ooboooooooooboocoooboboooboooo
oooo

46 0O0OOOOOOCOOOCOO
ooooooooo0o0oo0oooOob0O000dFrg. 130
ooo

ltems Specifications
Detection Range 120m
Azimuth 8"
Elevation : 4.4°
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Resolusion (H) 0.15°
Detection Cycle | 10 Hz (100ms)
Body Size WH102 x HB0 < D80

Fig.13 Construction and specifications of the
scanning laser radar
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