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Abstract: To improve the speed of Hough transform (HT) in the diameter detection of circular
workpiece, an improved intelligent Hough transform method based on the simulated annealing
(SA) is proposed in this paper. Firstly, the problem of the diameter detection is transformed into
that of searching the optimal solution in the ellipse parameter space, with the objective function
constructed according to the principle of fitting ellipse by HT. Then, a mixed Metropolis Has-
tings (MH) sampling strategy is designed for the ellipse detection, with the sampling method of
simulated annealing algorithm improved. Finally, the improved simulated annealing algorithm is
used to search the optimal ellipse parameters in the parameter space to obtain the diameter meas-
urement of the circular workpiece, thus reducing the calculation and memory consumption of
HT. The speed of HT is improved significantly, and the effectiveness of the proposed method is
verified by simulation and actual experiments. Experimental results show that, compared with

the iterative least square (ILS), the random Hough transform (RHT) and the random sample
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consensus (RANSAC), the proposed method can detect ellipse parameters and red-hot circular

workpiece diameter quickly and accurately.

Key words: intelligent Hough transform; ellipse fitting; simulated annealing; diameter detection;

red-hot circular workpiece
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Fig.1 Diameter detection principle of red hot circular

workpiece based on CCD camera
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Fig. 4 Red hot circular gasket image
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Tab. 2 Test results of outer diameter of

red hot circular workpiece by different methods
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