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Non-isotropic Omnidirectional Imaging System for Navigating a Mobile
Robot

Kazuaki KONDO, Yasushi YAGI', and Masahiko YACHIDA

1 The Institute of Scientific and Industrial Research, Osaka University.
1T Graduate School of Engineering Science, Osaka University.

Abstract A real-time omnidirectional imaging system which can acquire an omnidirectional field of view at video
rate using convex mirror have been applied in a vareity of field. The imaging system consist of an isotorpic convex
mirror and vertically pointing camera toward the mirorr with its optical axis aligned with the mirror optical axis.
Because of these optics, angular resolution is independent to an azimuth angle. But it is important for a mobile
robot to find and avoid obstacles on its moving pass. We consider that the angular resolution along the moving
direction of the robot needs higher resolution than that of lateral view. Therefore, in this papar, we propose a

non-isotropic omnidirectional imaging system for navigating a mobile robot.

Key words Omnidirectional imaging system, Distribution of resolution, Discovering obstacles, Time-to-collision
estimation
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Prototype HBP mirror

Perspective camera
aiming downward

Paraboloidal mirror
to trandate orthogonal projection
into perspective projection
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