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Narrow Baseline Omnidirectional Stereo using Disparity Detection Filter

Yuichiro KOJIMAT, Ryusuke SAGAWAT, and Yasushi YAGI'

1 The Institute of Scientific and Industrial Research, Osaka University
8-1 Mihogaoka, Ibaraki-shi, Osaka, 567-0047, JAPAN

E-mail: 1{y-kojima,sagawa,yagi}@am.sanken.osaka-u.ac.jp

Abstract We propose a disparity detection filter which is a novel method to detect disparity for narrow baseline
system[d Although the method to detect near objects] which was previously proposed has low computational cost]
but it can only determine whether objects are close enough or notd The disparity detection filter can be applied
to our omnidirectional sensor and it can detect disparity of objects through hierarchically-smoothed images with
various window sizes[] This method does not need finding correspondences along epipolar lines and the computa-
tional cost is low[] because the disparity of each hierarchically-smoothed image is detected by intensity gradient[ In
addition0 the method is better adapted to detect small disparity(] Applying the method we can detect disparity
at high speed with narrow base line stereo cameras and our omnidirectional sensor[]

Key words Compound Omnidirectional Sensor[] Compound Paraboloidal Mirror(d Near Objects Detectiond Dis-
parity Detection
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Fig.1 Experimental setup and an example of an image of om-
nidirectional camera with compound paraboloidal mirrors

and configuration of the mirrors
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Fig.2 The ray direction reflected on compound paraboloidal mir-
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Fig.3 The ray direction reflected on compound paraboloidal mir-

rors and the epipolar line
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Fig.4 An example of an image of the sensor
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Fig.5 Result of each layers
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Table 1 Computational time of these experiments
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Disparity Detection Result overlapped with Input Image
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Fig.6 Experimental result of disparity estimation and distance estimation
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Fig.7 Difference of results by used mirrors
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