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Subtraction Stereo - A Stereo Vision Method That Focuses On Moving Regions -

Kazunori UMEDA, Kenji TERABAYASHI, Tatsuya NAKANISHI, Yuki HASHIMOTO and Kota IRIE

In this paper, a practical method of stereo vision, “subtraction stereo” is proposed. A huge number of studies have been
carried out for stereo vision until now, and several practical stereo vision systems have been reported. However, what is
called the correspondence problem that stereo matching becomes difficult and not robust for weak textures or recurrent
patterns is inevitable for stereo vision. Subtraction stereo realizes robust measurement of range images by detecting
moving regions with each camera first and then applying stereo matching for the detected moving regions. Detection of
moving regions is carried out with a subtraction process. Concept and fundamental algorithm of subtraction stereo are
introduced. Then measurement of three-dimensional position, height and width of a target object using the subtraction
stereo is discussed. The basic algorithm is implemented on a commercially available stereo camera and the effectiveness
of the subtraction stereo is verified by several experiments using the stereo camera. Although objects are restricted to
moving ones, subtraction stereo gives sufficient information robustly for many applications such as surveillance.
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Fig. 2 Height and width of an object in the image coordinate system
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(a) Color image of the experimental scene

(b) Subtraction image
Fig. 3 Experimental scene: indoor

(a) Subtraction stereo

(b) Standard stereo
Fig. 4 An example of subtraction stereo: indoor
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(a) Color image of the experimental scene

(b) Subtraction image
Fig. 5 Experimental scene: outdoor
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(a) Subtraction stereo

(b) Standard stereo
Fig. 6 An example of subtraction stereo: outdoor
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(a) Experimental scene
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Fig. 7 Experiment to evaluate measurement error: still object
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Fig. 8 Experiment to measure a person walking straight away
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Fig. 9 Experimental setup of the outdoor experiments
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