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Road Scene Understanding Using Sequential Stereo
Images Based on Road Surface Information

AxmrTo SEkI™t and MasaTosHT OKUuTOMI 2

In this paper, we propose methods of road scene understanding of vehicle
front view using sequential vehicle-mounted stereo images. To understand road
scene, we notice the issue that road surface information is fundamental because
vehicles run on the road. Therefore, road surface is detected using sequen-
tial stereo images at beginning. First, we propose dangerous region detection
method which is derived from checking edges of road region in real space. Sec-
ond, obstacle detection method is proposed. Obstacles which are the 3D objects
on the road surface are detected and measured using this road surface informa-
tion. Third proposed method is ego-motion estimation. This is done by using
road surface information and vehicle motion constraints on road surface. Final
proposed method is simultaneous depth and 3D motion estimation. We present
experimental results to demonstrate the effectiveness of our methods at each
chapter.
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Fig.1 Overview of our proposed methods.
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Fig.3 Overall flow of road-region extraction process.
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Fig.17 Comparison about an edge position of road region. Upper row is original image and lower

is vpp image overlayed with road region.

000000000 00o0O0OobD0Oo0oOoo0OO0oo0OO0O0OOO0 Vol.1l No.o1 o 1-19 (June 2008)

gboboooooboooobooboobob
5. Jooooooo

gobooooboooodooooobcooooboboooooooooOoooobooooon
uobooooboooooooooooooOooOobObooboboOoOobOoOobOOoOobboOoboboOooo
goooboboooooooboboooooooboooooobObobooooobooooooDon
goooobooooooooooobooooooooooooboOoboOoooobOboOooooboDn
gooobooooboboooooobooooooboobooooooobooboOooooooooo
gbobooooboobooooboooooooooooboooboOoooOobOoboboOoDbOoOooODOo
goooooooobooooooobooooooobooboOoobooDOoOoOoooboDooOoboOoDbDn
gooooboooooboooooooboooooboboboOoboOo0ooooobooOoboooooDon
gobooooobooooboooobooooobooboooobooooooobooooboobooooo

gooooboooooooo3boooooooooobooooooooobooooooDooboo
goooooooboooooboooobooboooobooooooooobooobooooobooon
gooobooooooooooooboooooobooooooooboooobooooooon
gooooboooooooooboooooboboboooooooooboooooooDoo
gooobooboooooooooooboooooboobooboooooooobooboooooDooDo
gooobooboooooooobooobooooooooboooooooooooDboDbOoDDbo
000000000000000000000000000000000000% 000
gooooooboooooooboooooboooobobooobooboooDbboboDbboOobDboo
gooobobooooooobooboobooooooooooooooooobooOooooon
gooobooboooooooboooobooooboOoooobooooobooOooDOboboOooooDoon
gooobobooodoooooboooboooooobobooooooooooooobooooboon
ooboooooboodgo

5.1 ODO0O0OO0OO0OoOooOoooon

gooooboooooooboooooooooooooOooOobobOobOOoOoOoOooOoDboDDn
ooooooooooooooooooooooooovePOOOOOOOO

ooobooooooOoooOo vePOODOOOOODOOOOOOOOOOODOOOOOO
goooooooooooooooboooboooobOOoOooooDObooOoooooDo
goooobooboooooooobooooooooobooooboobooooooobooooooon
oobooooboooooooooooboooooooboooooboboOoon

(© 2008 Information Processing Society of Japan



11 OO0O0O0O0OO00oO0ooooooboboOoOoOoooooobooOoOoboOoo

Stationary point C = g Ct-1

attime (t-1

G-XY" The coordinate of the vehicle
at time (t)

O-XY: The coordinate which origin
is rotation center

G-XY: The coo(rdin)ate of the vehicle ."-Cll o Cy
fad]

VPP image:

a:Yaw angle
0 : Steering angle
| : Wheelbase

L : Distance from front
wheel to right camera

Y

o X

@
>

N

Forward direction
it

=

7

N\

018 OO0OO0OOO0ODOOOOOO
Fig. 18 Vehicle motion model.
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Fig.19 Shift vector estimation flow.
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Fig.20 Ego-motion estimation results with the orbits in various conditions.
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Fig.21 Relations between sequential stereo images.
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