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3-D Environment Modeling from Images Acquired with an Omni-Directional Camera Mounted on a Mobile Robot

Atsushi Yamashita®, Tomoaki Harada, Ryosuke Kawanishi, Toru Kaneko (Shizuoka University)

Abstract

Measurement and modeling of a surrounding environment is important for mobile robots to move autonomously.

In this paper, we propose a new method for environment measurement using an omni-directional camera on a mobile

robot. Our method is based on a structure-from-motion under the assumption that the environment is static. The

method measures surrounding environment at the same time as estimating the robot’s motion. We show the validity

of our method through experiments.
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Fig.1. Measurement data combination.
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Fig.2. Ray vector.
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Fig.3. Scale mismatching.
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(a) Omni-directional camera. (b) Mobile robot.
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Fig.4. Experimental system.
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Fig.5. Feature points in an omnidirectional image.
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(a) Result 1. (b) Result 2.
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Fig.6. Outlier and low accuracy points rejection.

ooooo0opooooooUd(doooooooooo
gooboooobooboboorLoboboobobooo
gbooooboooboobobooobooboooboooboog
gboboooobooboooobobooooa

(p)J000000000O0DOO00OOOUOCOOOoO
gobooooooooobobooooboobooobooboo
goooooooobooboboooboobooooboo
ooo0oQ0 (hhooooooooooooooooooo
gboboooooboboobobooobooboooboooboo
00000000 (e)0D0D000D0D0ODOODOUOODODOO
gooooooooobooboboooooboooboobog
0ooodd@oooooooooooooooooo
gboooooboobooobobooobooboooboooboo
goooboooboooboobbooboboooobooooboo

gooooooboboboobooooooooobooooooo
goobooboooooooooboboooun Figeddooo
gboooooooboooboi10booboooogooboo
gboo0o0obo0oo0obO00000DO10frame OO 30frame
O070frame 0000000 Fig7ODOOO

(a) 0 10frame 000000000 OOOOODOOO
gbooooobooboboobooooobooboooboooboa
gboboooobboooobobooooboooa
0000000 00ooooooooog(b) O 30frame
gooboooobooooobooboboboooboboog
gbooooboooobooboooobobooobooboa
OO0O00O00oooO0O0d(e)0 70frame 0 O0OD0OOODO
gbobooooobooobobooobobobooobooobooo
goboboooooboobooboooooboobooobooboo
gobooooooobooboboooboobbooobooboo
gboboooooobooooboboooobooog

(a) 10 frame.

.
-

._.‘_...
T
=

o . ok Sy gy ok o et B WL LI
é-.'.- s et - B
(b) 30 frame. (c) 70 frame.

07 ODooooo
Fig.7. Influence of baseline length.

(a) Dead reckoning. (b) Proposed method.
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Fig.8. Dead reckoning and proposed method.
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(b) Wire frame.
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Fig.9. Result of 3-D modeling.

(c) Result of 3-D modeling.
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Result of 3-D movement.
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