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Measurement of Pedestrians Using Subtraction Stereo

*Yuuki HASHIMOTO, Tatsuya NAKANISHI, Kenji TERABAYASHI, Kazunori UMEDA
(Chuo Univ., JST CREST), Kei SUZUKI, Kazunori TAKASHIO (Keio Univ., JST CREST)

Abstract— In this paper, measurement of features of a pedestrian and counting of pedestrians in a group
using “subtraction stereo” are discussed. Subtraction stereo is a stereo vision method that focuses on the
movement of objects to make a stereo camera robust and produces range images for moving regions. Features
of pedestrians such as 3D position, height and width are measured from range images obtained by subtraction
stereo. Then a simple method to remove shadows and a method to count pedestrians in a group are proposed.
The basic algorithm of the subtraction stereo is implemented on a commercially available stereo camera, and
the effectiveness of the method to detect pedestrians with removal of shadows and the method to count
pedestrians are verified by experiments using the stereo camera.
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Fig.1 Flow of subtraction stereo
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Fig.2 Parameters of an object in the image coordi-
nate system
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Fig.3 Removal of shadows ((a) Moving region in the
sun (b) Moving region after the method to re-
move shadow is applied)
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Fig.4 The method to remove shadows ((a) Detection
of left and right ends (b) Removal of shadows)
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Table 1 Success rate of removing shadows

time period total[%] one person|[%]
11- 12 75 100
12- 13 80 100
13- 14 90 100
14- 15 90 100
total 83.8 100
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Fig.5 Experimental scene
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Fig.6 Experimental setup of the experiments
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Fig.7 An example of failure of removing shadows
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Fig.8 Experimental results of measuring a pedes-
trian in a general outdoor scene
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Fig.9 Time-series change of “constant”
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(a) Experimental scene 1 (2 persons)

(b) Experimental scene 2 (10 persons)

Fig.10 Disparity image of the experimental scene
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(a) Results for experimental scene 1
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(b) Results for experimental scene 2

Fig.11 Experimental result of counting pedestrians
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