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Real-time Omnidirectional Image Sensors

YASUSHI YAGIt and MASAHIKO YACHIDA't

Conventional T.V. cameras are limited in their field of view. A real-time omnidirectional
camera which can acquire an omnidirectional (360 degrees) field of view at video rate could be
applied in a variety of fields such as autonomous navigation, telepresence, virtual reality and
remote monitoring. We have developed three different types of omnidirectional image sensors
and two different types of multiple image sensing system which consists of an omnidirectional
image sensor and binocular vision. In this paper, we introduce the outlines and fundamental
optics of our developed sensors and show examples of applications for robot navigation and
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human-robot interaction.
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(a) Prototype (b) Input image
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Fig.1 COPIS.
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Y N Image Plane

(a) Invariability of azimuth angle in COPIS
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(b) Linear relation of tilt angle in COPIS
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Fig.2 Conic projection.
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Fig.3 MISS.
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Fig.4 Optical configuration of MISS.

(a) Scene

(b) Input image
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Fig.5 An example of MISS input image.
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06 0D00UO0OO0DDO HyperOmni Vision
Fig.6 HyperOmni Vision.
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Fig.7 Hyperboloidal projection.
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Fig.9 Spot diagram of HyperOmni Vision.
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Fig.12 Super resolution of omnidirectional image.
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Fig. 14 An estimated result of radial flow model.
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Fig. 16 Generated 3D model (corridor).
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Fig.17 An example of high-resolution modeling.
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Fig. 18 Topological map representation.
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Fig.20 A result of collision avoidance against an

unknown moving obstacle.
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Fig.22 Observed azimuths & direction of relative velocity
between two cooperative robots.
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Fig.23 Multiple sensing system by cooperating omnidirec-
tional vision and binocular active vision.
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