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Three-DimensionaCoordinate Measurement Using Stereo Vision and Pattern Projection
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0O 00 In this paper, we propose three-dimensional coordinate measurement using a stereo camera and a projector. In
order to perform stereo matching of an object, a specific pattern is projected on the object’s surface. Stereo matching
gives advantage in measuring the shape of the object precisely by comparing the similarity between input and template
image. To verify the precision of the system configured, the shape of a planar body was measured by using the proposed
method. As the result, we were able to measure the shape of the object correctly. We verified the accuracy of the depth

measurement which is within error &f 1.00 mm in an optimal situation.
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Fig. 1 System overview
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Fig. 2 Flowchart
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Fig. 3 Coordinate system setting
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(a) Leftimage (b) Right image

Fig. 4 Stereo images to use for camera calibration
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Fig. 5 Paralleled stereo camera
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Fig. 6 Calculation of the parallax using the template matching
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Fig. 11 Calculated depth
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Table 1 Depth calculation results
O0odd |ddd [mm] | OO0 [mm] | OO [mm]
10.00mm 9.66 10.00 0.34
9.78 10.00 0.22
9.91 10.00 0.09
10.03 10.00 0.03
9.29 10.00 0.71
20.00mm 19.46 20.00 0.54
20.51 20.00 0.51
19.72 20.00 0.28
19.84 20.00 0.16
19.06 20.00 0.94
30.00mm 29.80 30.00 0.20
29.93 30.00 0.07
30.06 30.00 0.06
29.23 30.00 0.77
29.36 30.00 0.64
40.00mm 39.70 40.00 0.30
39.84 40.00 0.16
39.97 40.00 0.03
39.09 40.00 0.91
39.22 40.00 0.78
50.00mm 50.12 50.00 0.12
48.11 50.00 1.89
49.33 50.00 0.67
49.47 50.00 0.53
49.61 50.00 0.39
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