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Extraction of central positions of light stripe in sub-pixel in
3D surface measurement based on light sectioning method

JIA Qian-qian, WANG Bo-xiong, LLUO Xiu-zhi

(State Key Laboratory of Precision Measurement Technology and Instruments, Department of

Precision Instruments and Mechanology ,» Tsinghua University, Beijing 100084, China)

Abstract: In order to extract the central positions of a light stripe and to ensure the accuracy of surface
measurement based on light-sectioning method, an approach of the light stripe central position extrac-
tion in sub-pixel is investigated. By taking the gray level of an image as a 2D function of coordinates,
the directional derivative and the gradient of the image of light stripe are calculated. In the image, the
pixel gradient represents the direction of the change in gray level, and it is assumed as the normal di-
rection of the light stripe curvilinear. Pixels at the positions of light stripe can be extracted by setting
a threshold for both absolute values of the gradient and the gray level. The sub-pixel central positions
of the light stripe are equal to the mean value of the gray-level-weighed positions of the pixels in the
stripe’s adjacent region along the gradient direction. With this method, the normal direction of the
stripe can be simplified to be the gray level gradient, which avoids complicated steps to calculate a

Hessian matrix to get normal directions. Experimental results indicate that the elapsed time of the
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method is only 10% that of the traditional way, and the error (3¢) of real measurement is 0. 057 m in

the range of 200 mm X 200 mm. It can satisfy the requirements of accuracy and real-time measure-

ment.

Key words: image processing; gradient of gray-level; central positions in sub-pixel
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Fig. 1 Tllustration of light sectioning method
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section of a line laser
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Fig. 3 Two dimensional light intensity distribution

of light stripe
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