Judddddddddddodoooooog
Judddddddddooooon
Structure from Motion OO0 3000000

noooo* ooo* ooo#t

Three-dimension Environment Measurement based on Structure from Motion
with Baseline Optimization by using Distribution of Feature Points and
Straight-lines in Omnidirectional Image

Ryosuke KAWANISHF!, Atsushi YAMASHITA*! and Toru Kanekd!

*1 Department of Mechanical Enginnering, Shizuoka University
3-5-1 Johoku, Naka-ku, Hamamatsu-shi, Shizuoka 432-8561, Japan

In this paper, we propose a method for 3D environment modeling based on structure
from motion using an omnidirectional camera installed on a mobile robot. Our proposed
method uses correspondent straight-lines in addition to feature points tracked on an
omnidirectional image sequence. Straight-lines make it possible to estimate camera movement
precisely. Baseline length have to be optimized for precise estimation of camera movement.
We propose a baseline determination method by evaluated translation and distribution of these
two features. The evaluation method is invariant for camera rotation, environments and the
number of features. Experimental results show the effectiveness of our proposed method.

Key Words. Baseline optimization, Map construction, Structure from Motion, Omnidirectional camera

1 O O

00000000000000000000000
000000000000000000000000
0000000000 2000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000 000 O Structure from
MotonODOODOOO W®@pg stamooooo ®g
0000000000

00000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
ooooooooooooo Y®oooooo®o
000000000000000000100000
0000000 360000000000000000
000000000000 1000000

00000000000000000000000

L 0Ooo000000000000 432-85610 000000
3-5-10 {f5945016, tayamas, tmtkap@ipc.shizuoka.ac.jp

Hyperboloid
Mirror

Camera

@) (b)

Fig. 1 Omnidirectional camera.
hyperboloid mirror. (b) Acquired image.
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Fig. 2 Procedure of our proposed method. (A) The
evaluation value does not satisfy the condition
and base-point is not first observation point. (B)
The value does not satisfy it and base-point is
first observation point. (C) The value satisfies
it.
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(b) (©)
Fig. 3 Edge segment extraction. (a) Input image. (b)
Extracted canny edge points. (c) Edge points
without rejected corner points.
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Fig. 4 Straight line and ray vector.
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Fig. 6 Baseline evaluation.
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Fig. 7 Baseline evaluation with camera movement
(a) Evaluation value per

including stopping.
frame. (b) Proposed method.
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