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ABSTRACT

A lane detection based on a road model or feature all needs correct acquirement of information on the lane

in an image. It is inefficient to implement a lane detection algorithm through the full range of an image when it
is applied to a real road in real time because of the calculating time. This paper defines two (other proper terms
including"modes")for detecting lanes on a road. First is searching mode that is searching the lane without any prior
information of a road. Second is recognition mode, which is able to reduce the size and change the position of
a searching range by predicting the position of a lane through the acquired information in a previous frame. It
allows to extract accurately and efficiently the edge candidate points of a lane without any unnecessary searching.
By means of inverse perspective transform which removes the perspective effect on the edge candidate points, we
transform the edge candidate information in the Image Coordinate System(ICS) into the plan-view image in the
World Coordinate System(WCS). We define a linear approximation filter and remove faulty edge candidate points
by using it. This paper aims at approximating more correctly the lane of an actual road by applying the least-mean
square method with the fault-removed edge information for curve fitting.
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» Sobel operator

» Binarization

Preprocessing

» Search mode
P Recegnition mode
» Search range prediction

Extract the lane
candidate points

» Inverse perspective transform
¥ Linear approximation filter

¥ Least-mean square method
D Calculate the parameters

Left. Right lane

Lane fitling position

» Remap to the image plan(20)
» Construct the road map

Verification

Fig. 1 Overview of the proposed lane recognition

algorithm
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Fig. 2 Setup of search window in search mode
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Table 1 Specification of the CCD camera and lens

Lens CCD Camera
Focal Aperture chip Pixel Unit
length P size | (Resolution) | cell size
768(H)x 8.4 m(H) X
16 mm| 14 | 172" W ()
494(V) | 9.8 (V)
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1.68 m
68 m

Fig. 7 Processing of the calibration and the extrinsic
parameter of a camera in vehicle-relative

coordinate system
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Table 2 Extrinsic parameters

Fasts PHe

Height(H) Pan angle( 8) Tilt angle( @)

1.68 m 180 degrees 91 degrees

(¢) Curved road
Fig. 8 Lane detection in the daytime

Table 3 The results of the calibration

(d) Plan-view

(a)91 degrees
Lookahead Before Error Error rate After Error Error rate
distance calibration (%) calibration (%)
11.58 20.769 9.189 79.35 11.884 0.304 2.63
21.40 37.338 15.938 74.47 21.162 -0.238 -1.11
28.36 48.107 19.747 69.63 28.155 -0.205 -0.72
Road wigh | o | B | catbrton | |Gy
3.155 2.685 -0.47 -14.9 3.225 0.07 222
3.15 2.71 -0.44 -13.96 3.212 0.062 1.96
3.144 2.742 -0.42 -12.78 3.195 0.055 1.74
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Fig. 9 Results of lane detection
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