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Algorithm for circle location based on edge detection and Hough transform
AN Peiyuan', ZHANG Hua'*
(1. Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, Chinas;
2. College of Energy Engineering, Zhejiang University, Hangzhou 310007, China)

Abstract: When machine vision system is used to locate the multiple circles with small diameter, there
are some problems such as too large calculation amount, low efficiency and too low detection accuracy. To
solve these problems, a circle location improvement method based on edge detection and Hough transform
is proposed in this paper. Firstly, to solve the shortcomings such as excessive image smoothing and weak
elimination of irrelevant defects by Canny algorithm during edge detection, the improved median filter is
used to replace Gauss filter, and the directions of 45 degree and 135 degree are added to calculate the
gradient amplitude. The threshold value is automatically selected through OTSU. The improved Canny
algorithm can effectively remove small defects and preserve hole edge completely. Secondly, based on edge
detection, the circle is located by Hough transform, and the edge pixels are sampled by 75%. At the same
time, the diameter range of the circle to be tested is restricted to reduce accumulation times. The
experimental results indicate that the detection accuracy could reach 0. 06 mm, which can meet the
requirements of industrial field detection.

Key words: machine vision; median filter; improved Canny algorithm; Hough transform
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