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Naoki KURITAT, Ryusuke SAGAWA, Tomio ECHIGO, and Yasushi YAGI

T The Institute of Scientific and Industrial Research, Osaka University
8-1 Mihogaoka, Ibaraki, Osaka, 567-0047, JAPAN
E-mail: T{knaoki,sagawa,echigo,yd@@am.sanken.osaka-u.ac.jp

Abstract This paper describes a novel system to detect objects close to our sensor. For real-time detection and easin
carry, we develop a small sensor with multiple spherical mirrors. Since an object is projected on each mirror, our me
computes the range by catadioptric stereo. Our method creates a lookup table of corresponding points for infinite range
object is close enough to the sensor, the projected points of the object are different from these corresponding points. Thu
method can detect near objects by taking difference of intensity of the corresponding points between the images of mil

We show our experimental setup of our sensor and the result to detect near objects.

Key words Compound spherical mirrors, Catadioptric stereo, Detection of near objects
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Fig.1 Omnidirectional camera with compound spherical mirrors.
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Fig.2 Configuration of multiple spherical mirrors.
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Fig.3 An example of image of the sensor.
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Fig.4 The ray direction reflected on the center mirror
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Fig.5 The ray direction reflected on one of the side mirrors
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Fig.6 The difference of angl&3 and if an object is in finite range.
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Fig.7 Calibration of sensor parameterand f
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Fig.8 Top: camera images, middI&}(x) images, and bottom: binarized images. (a) far, (b) middle,

and (c) near range.
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Fig.9 Histograms of the binarized images
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Fig.10 The number of detected pixels for each range. oo

Fig.12 The number of detected pixels for each range by using the images

of half resolution.
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Fig.11 Results of input images of half resolution. Tdp{z) images, and bottom: binarized images.

(a) far, (b) middle, and (c) near range.
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