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Research on Borehole Visual Inspection Technology Based

on Laser Scanning and Vision 3D Modeling
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Abstract: To ensure the safe production of oil and gas wells, it is necessary to accurately understand the damage of casing. Aborehole
visual inspection technology based on laser scanning and vision 3D modeling is proposed based on the principle of liner structural light
vision inspection,and a three-dimensional digital wellbore model is established by scanning wellbore using annular laser, recording the
scanning result using downhole camera,identifying the scanning result using video processing technology and extracting the characteris—
tic parameters of the wellbore. This technology shortens the length of the instrument, solves the problem that the instrument is easy to en—
counter resistance force by non-contact measurement,reduces the operation cost,and improves detection accuracy and radial resolution.
The simulation results show that the theoretical inspection accuracy of this technology is 0. 245 mm, and the established 3D wellbore
model is more accurate,which provides a new method for the effective detection of casing damage.
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Fig.1 Line structured light vision inspection principle
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Fig.3 Video acquisition geometric model
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Fig.4 Contour detection of target
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Fig.5 3D wellbore model constructed by boundary
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Tab.1 Boundary sampling and quantization data table

Fe (x;,7;) /pixel 0,/(°) 04 /(°) (ox,0y) /pixe
1 (105,80) 267.00 267 (108.37,140.15)
2 (104,81) 265.85 264
3 (103,81) 264.71 264
4 (102,81) 264.13 264
5 (101,81) 262.99 261
6 (100,81) 262.41 261
7 (99,81) 261.27 261
8 (98,81) 260. 12 258
9 (97,81) 259.55 258




I 55 ST ROCI R LIE = AR Iy T DAL A H AR

— 141 —

7 BARRESHEE

Fig.7 Boundary sampling and interpolating
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Fig.8 Comparison of 120-point sampling reconstruction
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