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Precise measurement of circles in industrial computed tomographic images
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Abstract: In order to detect circles automatically and to obtain the parameters in images precisely, a
method to measure circles in industrial CT images was developed. Firstly, the sub-pixel edge of an im-
age was detected based on a Facet model. Then, a method for calculating the existence probability
map of circles and its defects were analyzed. To overcome the defects of long-time calculation and
memory consumption, the present method made sure the potential range of the center of a circle and
the stored message, which met the required numerical values in a chain. Finally, the circles were de-
tected based on the improved method, and the circle parameters were calculated with Least Square Al-
gorithm(LSA). The method was applied to measure an image with 10 circles obtained from an indus-
trial CT system with the spatial resolution of 2. 0 Ip/mm. The results show that this method has
greatly improved the calculation rate, and the measurement accuracy for circles is better than 0. 5%.
It can satisfy the measurement requirements of the circles for the higher speed., higher precision and
non-contact.
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Fig. 1 Industrial CT image with 1 circle feature
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Fig. 2 Existence probability map of circles
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Fig. 3 Range of circle center
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Fig. 4 Flowchart of circle measurement
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Fig. 5 Industrial CT image with 10 circle features
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Tab. 1

Measurement results of circle parameters

} Y R R
By 5 A

pixel /pixel mm
1 0.799  (429,576) 28.057 13.989
2 0.816  (520,537) 28.677 14. 298
3 0.903  (573,455) 29. 757 14. 837
4 0.820  (578,360) 30.923 15.418
5 0.887  (540,264) 32. 349 16.129
6 0.775 (440,219 35. 868 17. 884
7 0.850  (320,233) 36. 445 18. 171
8 0.846  (246,333) 37.393 18. 644
9 0.748  (237,445) 41.106 20. 495
10 0.877  (314,547) 42.362 21.125
x2 MERE
Tab.2 Measurement errors
a HOH  MEE daXTiRE ARXT R 22
5 75
mm mm mm %
1 13.925 13.989 0. 064 0. 460
2 14.240  14.298 0.058 0. 407
3 14.780  14.837 0. 057 0. 386
4 15. 350 15.418 0.068 0.443
5 16.075  16.129 0. 054 0. 336
6 17.810  17.884 0.074 0. 140
7 18.125 18. 171 0. 046 0.415
8 18.590  18.644 0. 054 0.290
9 20.420 20. 495 0.075 0. 367
10 21.030 21.125 0.095 0.452
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