Transactions of KSAE, Vol. 13, No. 4, pp.19-25 (2005) Copyright © 2005 KSAE
1225-6382/2005/076-03

| ZI2te| EeEF Ho] AIAH JHR

gt

H
| Y. Bruno Steux”

2

SIZMKIEAIITY « Ecole des Mines de Paris”

Development of Vision-based Lateral Control System
for an Autonomous Navigation Vehicle

Kwanghyun Rho” - Bruno Steux”

DElectronics and Telecommunications Research Institute, 161 Gajeong-dong, Yuseong-gu, Daejeon 303-350, Korea
?Robotic Center of Ecole des Mines de Paris, 60 boulevard Saint-Michel F-75272 Paris Cedex 06, France
(Received 24 March 2005 / Accepted 27 May 2005)

Abstract : This paper presents a lateral control system for the autonomous navigation vehicle that was developed and
tested by Robotics Centre of Ecole des Mines de Paris in France. A robust lane detection algorithm was developed for
detecting different types of lane marker in the images taken by a CCD camera mounted on the vehicle. *"Maps that is a
software framework for developing vision and data fusion applications, especially in a car was used for implementing
lane detection and lateral control. The lateral control has been tested on the urban road in Paris and the demonstration
has been shown to the public during [EEE Intelligent Vehicle Symposium 2002. Over 100 people experienced the
automatic lateral control. The demo vehicle could run at a speed of 130km/h in the straight road and 50km/h in high
curvature road stably.
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Nomenclature 1. ;]| E
Po : zero point in a world coordinate H, 4 A, FRs AN RO g, gi7]
P, P, :mid-point of a front axle in a world coordinate A A4 S A8 A B HE AERF e
: length between front & rear wheel axles Y& YA ATV S9E T o) I AR A
: camera tilt angle A2 T2 F3 HAL 9lAEe] £ 4 =
: camera height from the bottom Be AU UAlsly] 98 <58 3 KIntelligent
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2 7 Z-o] ITS (Intelligent Transportation System)<]
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: camera focal length
(z,,y,) : target point in a screen coordinate

Vi (@, Yo 2, ) : target point in a world coordinate
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Fig. 1 Lateral control and longitudinal control

-3
ool
o=

Ak

1

On:
ot

Aol = Fig. 13} 2o 2o AH41ol 2

| AE 29 2 5

[*]

o

2l
o) Aol At SHAAY /)& =
(o)

< g
o R

=
Ni
2
X,

o

{orr e

Py
o
RO
0%

(o it o

ol

o

H

o .

oL W

o

2

2

rir

)

ot

AN W F

rE

°

o

_O|L

2% oo
ol
=2

Ho i
W 22
s
&3 —i? —O.L
;rr e
o
1llie3
-
)
p‘k
N
i ©
%4
d OE

>
)
o
o e o

2
N,
i oy O
2
X
N
offt
e o
kD

o
o
]
o & o> o
g
oo
k)
il
[}
é"
2

L

o
0,

B
oy
=
mE
S,

4 ofr w4
o
H
r1o o

oy JX IR
o
N
Mo
2,
boiz)
o rlf
RN
&
¥C
A
e

N
rlo
ox

5h¥)0] 14 3 QT
T}~ Ecole des Mines de Paris<]
Robotic Center(CAOR) A 1, 7= &3
S 93 ek AlojA] 28 A7) ske) ATt
A= 2002d 69 T shE] T HA W2
Abol--Alell Al 7H2 & Intelligent Vehicles Sympo-
sium 2002 2} &) 713 € Demo'200201 A Al =] AT}

2304 A1 A kel AT G Ao} Al w
st 3ol B A

=

9,] ;dzﬂx-l o] ;.)\-1 = =
o} whgel] ths) AT 4ol Y AHE
Awsta, 5748 4 8otk

20 sRXESAZEE|=2F HI13A H4F, 2005

2. EE Ro| AIAR] P4

Y ow ATH T Qe PG Ao Alsdde
A o] FAretE BAF AP B2 G4
Q0w A 914 Yo e Gabol A
AR E QY F, Agol AH YO FYst]
A% 2P7hS Astel Aojste Fe AR
2 ol Agel AHeE Y 5% 4G A
of Al gle] 4ol Tls) A BTk

e %ﬂ-%?%ﬂ%ﬂﬂ%ﬂé%ﬂ%%
B, =UH, 48 2 5& dAsjof gk ole§
Z1H of] A Ecole de Mines de Paris A& z}eko] A
2 a7l ek Fig. 2 9 Alo] Aol A8 A
#F2l RenaultA} 2] Espace 24 ‘Lara’ 2k 3l E--TH

Fig. 2 Test vehicle for lateral control
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Fig. 3 Digital instrumental panel and a side view camera
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Fig. 5 Lateral control process

Fig. 6 Mechanical linkage between a steering wheel, a motor
and an encoder
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Fig. 7 Lane detection and lateral control on X"Maps
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Fig. 8 Geometrical relationship between screen coordinate system and world coordinate system
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