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Visual Information Media Using Omnidirectional Video Cameras

NAOKAZU YOKOYA," KAZUMASA YAMAZAWAT
and HARUO TAKEMURAT'-

Recently an increasing number of catadioptric video-rate omnidirectional imaging sensors
with 360-degree of horizontal view have been developed. Among those omnidirectional video
cameras, ones which satisfy the single-viewpoint constraint are suitable for emerging interac-
tive media-oriented applications, because perspective re-projection onto any display or screen
sufaces can be computed from captured omnidirectional images. This omnibus paper describes
a number of applications of catadioptric omnidirectional video camera HyperOmni Vision to
visual information media, especially focussing on our recent activities including telepresence,
teleoperation of mobile robot, and video surveillance. All of these applications are based
on computing view-dependent perspective images from omnidirectional video streams in real
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time.
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Fig.2 Computing a common perspective image from an
omnidirectional image.
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Fig.3 A full panoramic image computed from an

omnidirectional image.
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Fig.4 Image warping for generating a planar perspective
image from an omnidirectional image.
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Fig. 5 Configuration of a telepresence system using
HMD.
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Fig.6 Virtual tour into a virtualized dynamic real environment (Tanise

Suspension Bridge) using HMD-based telepresence system.
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Fig.8 Six cylindrical images projected onto a screen of CYLINDRA.

09 CYLINDRAOOOODOODOO
Fig.9 Virtual tour into a virtualized dynamic real
environment using CYLINDRA.
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Fig.10 Illustration of generating a novel view from a

sequence of omnidirectional images.
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A sampled input sequence of omnidirectional

Fig. 11
images.
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Fig.12 A sequence of generated binocular stereo images.
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Fig.13 Configuration of a telerobotics system.
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Fig.14 A sequence of teleoperating a mobile robot.
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