0 0O

Jobbtobtobtobtdbtdbdbotububgbububoguo

ooo OOg oo ooo Og oo
ooo OQOg OO ooo Og oo
ooo 00O O* ooo gg OO
ooo Oog oot

Detection of Road Markings Recorded in In-Vehicle Camera Images by Using
Position-Dependent Classifiers

Masafumi NODA*, Non-member, Tomokazu TAKAHASHI***  Non-member, Daisuke DEGUCHI*, Non-member,
Ichiro IDE*, Non-member, Hiroshi MURASE*, Non-member, Yoshiko KOJIMA**** Non-member,
Takashi NAITO***, Non-member

In this study, we propose a method for detecting road markings recorded in an image captured by an
in-vehicle camera by using a position-dependent classifier. Road markings are symbols painted on the road
surface that help in preventing traffic accidents and in ensuring traffic smooth. Therefore, driver support
systems for detecting road markings, such as a system that provides warning in the case when traffic signs are
overlooked, and supporting the stopping of a vehicle are required. It is difficult to detect road markings be-
cause their appearance changes with the actual traffic conditions, e.g. the shape and resolution change. The
variation in these appearances depend on the positional relation between the vehicle and the road markings,
and on the vehicle posture. Although these variations are quite large in an entire image, they are relatively
small in a local area of the image. Therefore, we try to improve the detection performance by taking into
account the local variations in these appearances. We propose a method in which a position-dependent
classifier is used to detect road markings recorded in images captured by an in-vehicle camera. Further,
to train the classifier efficiently, we propose a generative learning method that takes into consideration the
positional relation between the vehicle and road markings, and also the vehicle posture. Experimental results
showed that the detection performance when the proposed method was used was better than when a method

involving a single classifier was used.
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Fig. 1 In-vehicle camera image: The
rectangles show detected the road-markings.

Fig. 2 The appearance of road-markings in
the projected image.
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Fig. 3 Process flow of the proposed method.
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Fig. 4 Extraction of candidate region.

(a) Before in- (b) Integra-

tion result.

tegration.

Fig. 5 Integration of a divided road-marking.
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Fig. 6 Alignment of classifiers.
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Fig. 7 Integration of classification results.
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Fig. 8 Vehicle model.

0000D000000000000000
0310 J00000ooooo ooooo0oono
00000000000000000000000000
00000000000 000000000000000
0000D000D0000000000000000000
0000000000000 0000000000000
0000D0000000000000000000000
00000000 800000000000000000
00000000000000000000000000
0000000000000000000000 AO0mO0
0000000000000 ddm00000000 {0m0
0000000000000 D0D000DD 300000
000000000000000006,¢,yM°00000
0000000000000 W x HO pixelddO O 40 °00
00000 eOpixelDDODO OO0
0000000000000000000000000
=hdlfoy W H~yo|TOO0DO0DO0OpOOO0
O0000000000000000000000000
00000000000000000000
03120 0000 0900000000000000
01000000000000000000000000
0000D000000000000
010 0 900000000000000000000
0000000000000 0000000000
0D00000000000odod ddmO0000n
00000000000 MOm0000000000
0000000000 d0¢0yOd°000000
020 D0000000000000000 o0 pixeld
00000000000000000000000
ooooo
0300220 0000000000000000000
00000000 0DDHOGUOOOOOODODOD

000 XO1300 10020100

|
!

Original image

1 Projection

—A

Virtual in-vehicle camera image

Projected image

Fig. 9 Generation process.

Wil

Fig. 10 Generated images.

Sii(vlx,y) Sfir1,i(vlx,y)
® ®
(x,y)
@ o
Sij+1(vix,y) Sfir1j+1(vlx,y)

Fig. 11 Training of classifiers from a
generated image.

0000000000 0Do0oOooO (x,y) 0000
ooboooooooooboooood
oooobooodpObObOOOOOO0OO0ODODOOOOO
Oo0o00ooooo00 1o00oooooooooooo
oooooooooooooDo
03130 D0oo0oooooooo oobooood
oooooooooooooooooooooooooaod
cooobooooboooooooobooooooooon
coobooooooobobooobooooooooboboooon
cooboboooboooooooOooboOoOooooOooon
ooooooooooooooooooo 1100000
oooooo0ooo40000000000000000O0



-

fa)

\'4

Fig. 12 Road-markings detected in the
experiment.
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Table 1 Parameters used for the experiment (Camera).

Parameter
Value (Static)

W x H o 0%
640 x 480 (pixel) 30 (°)

1 (pixel)

Table 2 Parameters used for the experiment (Vehicle).

Position Posture

l d h 6 @ P
—3-3 (m) 5-30 (m) 1.5-1.7 (m) | —=5-5 (°) —5-5(°) —5-5 (°)

Parameter

Value range (Min.-Max.)

Table 3 Detection result.
Recall

Method Number of classifier Precision F-measure

Compared method 1
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(b) Proposed method (80 classifiers).

Fig. 14 Reduction of false detection.
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