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Fig.1 Hardware configuration of the sensor
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Fig.2 Monocular imaging model of the sensor
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Fig.3 Calibration procedure
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Fig.4 Establishment of the local coordinate system O;—XYZ
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Fig.5 Cross projection strips and rivet holes in the image
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Fig.7 Image of the simulation sample
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Fig.8 Image segmentation result of cross projection

strips and rivet holes
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Fig.9 Identification and extraction of the center lines of
projection strips
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Fig.10 Identification and extraction of the hole centers of

rivet holes
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Table 1 Experimental results of the 15t hole

. FLib =4 pr
R :
Xy /mm Yy /mm Z,,/mm
1 -12.722 55.512 4.989
2 -12.725 55.526 4.971
3 -12.743 55.496 4.956
4 -12.757 55.504 4.961
5 -12.748 55.555 4.952
6 -12.765 55.523 4.983
7 -12.759 55.538 4.946
8 -12.717 55.547 4.935
9 -12.739 55.532 4.964
10 -12.754 55.518 4.956
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Table 2 Experimental results of thirteen holes

AL b Al

Xy/mm Y,,/mm Z,,/mm
1 -12.749 55.523 4.973
2 -13.470 7.294 5.903
3 —-14.451 102.357 -3.376
4 12.452 31.433 8.523
5 12.029 80.004 3.840
6 37.164 6.485 8.765
7 36.567 104.475 -0.134
8 37.688 56.197 7.733
9 62.036 81.183 3.909
10 62.400 31.107 8.332
11 85.358 106.059 -2.331
12 86.062 5.279 5.987
13 86.197 56.331 4.865
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Study on Position Inspection Technology for Rivet Holes Based on Cross Structured Light

Bi Chao*, Hao Xue, Zhou Peng, Yang Hui

Aviation Key Laboratory of Science and Technology on Precision Manufacturing Technology, Beijing Precision
Engineering Institute for Aircraft Industry, Beijing 100076, China

Abstract: Deal with the position inspection difficulties of rivet holes in the procedure of automatic drilling and riveting,
a vision sensor based on cross structured light was built up by industrial CCD, lens, cross semiconductor laser and
fixture, etc.. The mapping relationship between the 2D image coordinates and the 3D spatial coordinates of the
sample points on the cross projection strips were determined by establishment of the monocular imaging model of the
sensor and calibration of its internal and external parameters. During the application, for the rivet holes within the field
of view of the industrial CCD, a 3D coordinates composition method of their centers by the 3D coordinates of their
equivalent projection points was proposed in the paper, which could be used to realize the position inspection
assignment of the measured rivet hole. As the experiment results showes, the limit errors of single measurement of
spatial coordinates of the rivet holes, i.e. X,, Y,y and Z,, are all smaller than +0.06mm. Therefore, the repeatability
accuracy in position inspection for rivet holes of the sensor can meet the applying requirements.

Key Words: position inspection; rivet holes; automatic drilling and riveting; structured light vision
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