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Abstract: Specific to the requirements of high precision 3D measurement in complex environment,
starting from improving the calibration accuracy of vision sensor system, a kind of surface detection
method with line structured light was put forward. Firstly, round target with high accuracy and flexi-
ble 3D target mode were used for calibrating the camera; after obtaining all intersection points coordi-
nates of optical plane and target, mapping matrix from the light plane to the image plane was catculat-
ed through nonlinear optimization; then the calibration of line structured light sensor system was com-
pleted; light stripe was taken with the aid of proportion of red component in true color image and gray
centroid method; lastly, according to local minimization criterion, fairing connection for detected light

stripe was carried out. In each iteration, change the current point as spatial point set and the final po-
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sition for center point of light stripe was obtained. Experimental results show that this method has

relatively high calibration accuracy; mean error of camera reprojection is 0. 102 pixel; mean longitudi-

nal error of measurement result is 0. 0132 mm; precise light stripe can be obtained so as to provide an

effective method for surface detection in complex environment.
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Fig. 1 Round target and sorting of signed points
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Fig. 4 Curved surface detection of vision sensor system
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Fig. 5 Discrete curvature K; of a polynomial
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Tab.1 Accuracy analysis of measurement results by different methods (mm)
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