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A novel 3-D shape inspection system for in-pipe su’f.ccs

DAI Xinran, QIAN Xiaofan, XU Tianjie, LANG Hait.<

(Institute of Laser, Faculty of Science, Kunming University of Science and Technology, xanming 650500, China)

Abstract: In order to solve the problem of measurement error and blind -ore becavse of light obstruction and obtain a
satisfactory 3-D shape of in-pipe surface, a novel 3-D shape inspection system fcc in-pipe surfaces was proposed. The system was
set up with a circular structured light to illuminate vertically and dual comploncrtary metal oxide semiconductor cameras to record
images simultaneously. Image process algorithm and calibration metho(’ for the inspection system were founded. The results of

verification experiment show that standard deviation of the system is ®. "crum. The system has good ability to solve the problem of

blind zone, reduce the measurement error, and obtain whole 3L shapes of in-pipe surfaces.
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Fig.1 Schematic diagram of classical 3-D inspection system for in-pipe sur-

face with circle structured light
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Fig.2 Schematic diagram of an improved 3-D inspection system fcr in-pine

surface with circle structured light
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Fig.4 Pre-process of image

a—original image b—filtered image c—binary image
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Fig.5 Schematic diagram of image thinning and fusion

a—thinning image of camera 1 ~b—thinning image of camera 2
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Table 1 Experimental data of target radius r_ and corresponding pixels p
No. 1 2 3 4 5 6 7 8 9 10 11 12
r./mm 64.0 69.0 74.0 79.0 84.0 89.0 94.0 99.0 104.0 109.0 114.0 119.0
p/ pixel 174.8 188.5 199.8 213.1 224.7 238.2 251.6 261.2 275.5 289.2 302.0 312.6
r/mm 63.85 69.26 73.74 79.04 83.68 89.09 94.50 98.38 104.19 109.78 115.03  119.39
measurement error/mm —0.15 0.26 -0.25 0.04 -0.32 0.09 0.50 -0.62 0.19 0.78 1.03 0.39
No. 13 14 15 16 17 18 19 20 21 22 23
r./mm 124.0 129.0 134.0 139.0 144.0 149.0 154.0 159.0 164.0 169.0 174.0
p/ pixel 322.6 335.1 346.6 358.6 372.3 384.4 394.0 408.7 417.1 431.1 444.0
r/mm 123.52  128.70 133.48 138.49 144.23 149.32 153.38 159.61 163.18 169. 15 174.68
measurement error/mm —0.48 -0.30 -0.52 -0.51 0.23 0.32 -0.62 0.61 -0.82 0.15 0.68
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Fig. 6 Experimental data and fitting curve of ~ ond p
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Fig.7 Testing pipe sample and the reconstructed 3-D shape of in-pipe sur-
face

a—the pipe for test b—reconstructed 3-D shape of in-pipe surface
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