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Obstacle Avoidance Based on Plane Estimation from 3D Edge Point by Mobile
Robot Equipped with Omni-directional Camera

O Kazushi WATANABE (Shizuoka University), Ryosuke KAWANISHI (Shizuoka University),
Atsushi YAMASHITA (The University of Tokyo), Toru KANEKO (Shizuoka University),
Hajime ASAMA (The University of Tokyo)

Abstract; In this paper, we propose a method for a mobile robot to avoid obstacles in its environment using an
omni-directional camera. The method makes an environment map consisting of 3D edge points from omni-directional
camera images and estimates the locations of planes by analysing these 3D edge points so that the robot can avoid walls as
obstacles. The method has the advantage that it can generate a 3D map in environments constructed by textureless planes.
Experimental results show the effectiveness of the proposed method.
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(a) Camera with a
hyperboloid mirror.

(b) Acquired image.

Fig. 1 Omnidirectional camera and acquired image.
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Fig. 2 Procedure of our proposed method.

Fig. 3 Feature detection result.
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Fig. 4 3D measurement.
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Fig. 7 Select a new direction from candidates.
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Fig. 8 Experiment environment and mobile robot.
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(a) Experiment environment.
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(a) Bird’s eye view.
(a) Bird’s eye view.
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(c) Side view.

Fig. 9 Measuring result (straight path). (c) Side view,

Fig. 10 Result of plane estimation and calculated

direction (straight path).
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