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Research on Correction Method of Image Distortion

in Visual Detection of Wellbore
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Abstract: Through 3D modeling and imaging simulation of wellbore the mechanism of wellbore image distortion is studied. A visual im—
age distortion correction method of wellbore based on wellbore cross—section contour detection and fixed point positioning is proposed.
The calculation formulas of fixed point coordinates are derived. The wellbore eccentricity correction image and unfolding transformation
image are obtained through image resampling and mapping transformation. The practical application shows that the method can eliminate
the distortion of the image by processing of actual logging data and obtain the 360° panoramic plane unfolded image of the wellbore
wall and further synthesize the three-dimensional surface image of the wellbore which provides a new perspective for the subjective e—
valuation of wellbore visual detection and lays a foundation for quantitative analysis.
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Fig.3 Geometric model of camera
centering in pipe string
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Fig.4 Visual model of 3D pipe string model when
camera is centered
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Fig.5 Geometric model of acentric camera
in pipe string
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Fig.6 Visual model of 3D pipe string model
when camera is acentric
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Fig.10 Image transformation mapping relation
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Fig.17 Three-dimensional surface image

Fig.16 Splicing image of partially expanded images
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Fig.19 Expanded image
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Fig.20 Three-dimensional surface image
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Fig. 18 Original image
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