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Abstract: An automatic measurement scheme based on image processing techniques and a high-preci-
sion electronic control turntable was designed to improve disadvantages of repetition performance deg-
radation in traditional optic axial angle measurement systems due to human factors. The distribution
characters of illumination light spots and light intensity in the system were analyzed. A feature point
extraction algorithm for the optimal nonlinear weighting was proposed based on image area segmenta-
tion. According to the linear relationship between light intensity and gray level, the light intensity was
quantified to three sections. The influences of grey level on feature point location was analyzed. Ai-
ming at different sections, the optimal regional weighting rule was used to implement local optimal
processing. Finally, Optic axial angle measurement value was calculated by using the corresponding
relationship of displacement between optical axis deflection angle and feature point on image plane.

The experiments for optical spot repeatability was performed and the measuring accuracy of optical ax-
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ial angles was analyzed. The result shows in the experiment that the system under different light in-

tensity and different angles has good repeatability and the angle measurement accuracy is superior to

60.18"". Compared with optic axial angle measurement experiment by lasers, the algorithm can finish

stable and accurate optic axial angle measurement under uneven distribution of light spots and light in-

tensity.

Key words: optical angle measurement;feature point extraction;dual-threshold segmentation;nonlinear

weighting
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Fig. 1 Overall layout of system
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Fig. 2 Diagram optic axial angle measurement
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Bl 4 SEBESEREEE Hh 28 B’ (L=10 000 mm)

Fig. 4 Light intensity of illumination graph
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Tab.1 Comparison of measuring results under different light intensity and angles
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Tab. 2 Comparison of optical axis measuring results of laser spots and ellipse spots
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