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Subpixel location of circle target center based on geometric features
WANG Lin-bo"*, WANG Yan-jie'” , DI Nan',JIN Ming-he®

(1. Changchun Institute of Optics s Fine Mechanics and Physics ,
Chinese Academy of Sciences ,Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. State Key Laboratory of Robotics and System ,
Harbin Institute of Technology, Harbin 150001, China)

Abstract: The location accuracy of circle target center in vision measurement system is susceptible to
the noise. In order to enhance the capacity of anti-interference of noise and improve the location accu-
racy, a modified subpixel location algorithm of circle target center based on geometric features is pro-
posed in this paper. Firstly, coarse location of circle target center is realized by combining adaptive
threshold segmentation and centroid method, which is used for radius constraint of the edge detected
by Canny operator to remove the isolated points and the noisy points. Then, starting from the geo-
metric distribution characteristics and linking discipline of the ideal imaging of circle,a method based
on partition theory is brought forward to obtain ideal and continuous edge of circle target. Finally,
Zernike moment is used to carry out the subpixel location of the edge, and the center location is

achieved by the least-squares ellipse fitting method. The experiments results show that the location
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accuracy can reach to 0. 023 7 pixels,and the operation time is between 2 and 3 ms.

It can satisfy the

high requirements of precision, stabilization and real-time ability of circle target center in the measure-

ment system.

Key words: vision measurement; edge detection; geometric features; Zernike moment; ellipse fitting
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