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Road Environment Recognition Using On-vehicle LIDAR
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In this paper, we demonstrate a road environment recognition algorithm using on-vehicle LIDAR. Although our 2-

dimensional scanning LIDAR can detect forward vehicles and lane markers at the same time with high resolution,

so far we have only applied the LIDAR to the ACC system. In order to pursue the potential of LIDAR, DENSO has

developed a road environment recognition algorithm using LIDAR only as a forward object detection sensor with

compensation for ego-vehicle motion. Moreover, we demonstrate the possibility of coordination with maps or GPS for

highly accurate navigation.
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Fig. 1 DENSO’s LIDAR
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Table 1 LIDAR Specification

Term Specification
Detectable range 120m
Field of view (azimuth) +18°
Field of view (elevation) +4°
Sampling time 100ms
Angle resolution (azimuth) 0.08°
Size W100xH60xD80
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Fig. 3 Situation of object detection

ORIz FDE, Hilj, YT -4 L\ FD
JEE AR U, B IS & B T — 2 RIS Y] 7
ORI TEX 2 X512F 5L L 810, Wi k%
WAL T35,

ANV T 42K, B O I EE) K O
AEEELT, 227 VANV VT4 LAERHL
72

Xpe = Xy T K., (y; -H X, 0)
Xpe = Acvxk\k

d,=d,,,+K, (v - H x,,,-H
dk+1\k = dk\k

Zy, =X, T Vdy,

Udk\k-l)

cv

@

Ziy =X t Udk+l|k

22T, x=(x, x, y, ) EXHEHRE T 1 L& H T,
d=(dy, dy)" 1ZFEDOENEE 7 4 L 2 W), y=(Dx,
Dy) FHEEEIIEM CH B, 2AT -V ALV T 4L
DML, 2=(z0 2y 2y 2,) CTHD. AT FHE T
4L B DIRREEATH, He JBLHITTHITH D, Koy,
Ko V,URH LYY T AL ZERTHS.

Table 2 Examples of object model

Size/Shape Reflectivity Position Movement Others
Rectangle Wi i dinal- Reflector pair
Vehicle Car: 1.7m Reflect(?r. High On the lane Longgltudl.nal. Large Large reflector
Truck: 2.5m Body: Low Lateral: Small board
Sign board Rect-angle, Circle High Roadside Stationary _
Size: Large Overhead
Roadside Circle . . .
reflector Size: Small High Roadside Stationary Road border
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Fig. 4 The road figure of the highway
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recognition result and map
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