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Ego-motion Estimation by Tracking Road-regions Extracted
Using Stereo Images

AKIHITO SEKI' and MASATOSHI OKUTOMI!

In this paper, we propose a method for ego-motion estimation using vehicle-mounted stereo
cameras. Estimating ego-motion using cameras requires extraction of static regions from the
images. We first extract static regions which correspond to the road plane and estimate the
pose of the road plane using stereo images. Then, we back-project the extracted region onto
the road plane. The vehicle ego-motion can be obtained by matching extracted road regions
between sequential images. Our matching method consists of two steps. The first step utilizes
a vehicle motion model to estimate three motion parameters, two for translation and one for
rotation, simply and robustly. In the second step, the estimated parameters in the first step
are iteratively updated by using a gradient method to obtain more precise estimation. Finally,
we present experimental results to demonstrate the effectiveness of our proposed method.
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Fig.1 Overall view of our method.
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Fig.4 Road-region extraction result and VPP image.

goooboooooooooooooooooooon
gooooooooooooooooooooooon
goooobooooooooooooooooooo
0000000000000 OpeningD00O0OO0O
gooooooboooobooooooooooo

2.2 VPPOOODO

goboooooooooooooboooooooon
goooooobo 3oooooooooooobooon
goooooovePOODOOODOOOVPPODODO
gooobobooooooooooooooooooon
ocooovpPOOOOOOOOOODOOOOOOO
oobooooouoobooooobOocooooboooo
ocoooOoOOoOoO vePPOOOOOOOOOOOOOO
gooobobooooooobooobooooooooo
gobooooboooooooooboooooo

ooooooooooooOo vPPOODODOOOO
goooo400000000000000O0DDO
goboooooboooobooooooo

3. DOoooooaoo

3.1 00000000000000000000
ooo

000000000000000000000000
0000000000000000000 30000
000D000D0000000D00000000000
000D000000000000000

000 (z,y) 00000000 o« 000000
(t.,t,) 0000D00000D0000D000 («,y)

Mar. 2006

Stationary point C = g Ct-1

G-XY: The coordinate of the vehicle H ]
attime (t-1) g Ct
G-XY" The coordinate of the vehicle H
at time (t) Ll
O-XY: The coordinate which origin
is rotation center

VPP image

a:Yaw angle
0: Steering angle
| : Wheelbase

L: Distance from front
wheel toright camera | .-+~

Forward direction
—_
pat

05 OO00OO0DOOCOOOODO
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Fig.8 Synthetic image 1: Image sequence of right camera

(left to right: Frame No.0, 10, 30).
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