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A Hybrid Approach Based Hough Transform and Connected Component Analysis

for Circular Objects Detection and Measurement

YAN Shi-Ju* WANG Cheng-Tao* QIAN Li-Weit

Abstract
images. Existing algorithms possess several drawbacks such as low detecting and measuring accuracies and poor robustness

It is a key technique for computer vision and image understanding to detect and measure circular objects in

to image degradation. This paper proposes a two-stage hybrid approach to solve this problem. In the first stage, a modified
Hough transform is used to obtain the accumulative space of the original image; in the second stage, connected components
in the horizontal cross section image of the accumulative space are analyzed to extract those corresponding circular objects.
Geometric parameters of the extracted connected components are scaled up to obtain the desired center coordinates and
sizes of the circular objects. Results of experiments demonstrate that the proposed approach possesses higher performance

than several existing ones.
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convolution kernel to circular object )
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Table 1 Comparison of detection and measurement accuracies of two algorithms

SEBREAR SEPRTAL  SpRrbL e A A 2 K As bR AR 72 ol i AR [EAS Kl A4 AR BRIR
(M) (935 b (ROSEL) (GRAMIED) (RAEEL)  (RASE 1) (RASE2) (RAEE2)  (HAKE2)  (ROS0E2)
12 172 (99.5,99.5) 144 0.1628  (99.2417,100.5000) 1.0328 170 0.0116  (99.4337,99.5000) 0.0663
13 177 (98,98) 154 0.1299 (98.3182,98.3247) 0.4546 177 0 (98.0508,98.0565)  0.0760
21 373 (98,98) - - - - 368 0.0134  (98.0304,97.9834)  0.0346
22 432 (99.5,99.5) 399 0.0764 (99.3860, 99.7744) 0.2971 431 0.0023  (99.5151,99.5336)  0.0368
36 1052  (99.5,99.5) - - - - 1060 0.0076  (99.4547,99.5217)  0.0502
37 1061 (98,98) 1002 0.0556 (97.8064, 98.0230) 0.1950 1055 0.0057  (98.0028,98.0540)  0.0541
38 1160 (99.5,99.5) 1088 0.0621 (99.2270, 99.3943) 0.2927 1162 0.0017  (99.4441,99.4880)  0.0572
39 1177 (98,98) - - - - 1172 0.0042  (97.9215,97.9787)  0.0813

PR 0.0873 0.3750 0.0084 0.0796
* 2 PIRPEILERETEX LE
Table 2 Comparison of robustness of two algorithms
IR PR PNEVZLS 4 e g, R Rl ek o E, A R, A
(RAEFL 3) (A5 3) (RAEFE 2) (REFL 2)
001 127 117,2 92.13%, 1.57% 126,0 99.21%, 0%
002 221 75,0 33.94%, 0% 220, 0 99.55%, 0%
003 73 64,0 87.67%,0% 71,0 97.26%, 0%
004 101 52,0 51.49%, 0% 90,0 89.11%, 0%
005 108 36,0 33.33%, 0% 100,0 92.60%, 0%
006 / 11,/ // 122,/ //
007 / 13,/ /] 84,/ //
008 / 11,/ // 88,/ /]
009 / 7./ // 59,/ /]
A 59.71%,1.57% 95. 55%, 0%
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Fig.2 Comparison of Hough transforms (HTs) ((a) The original image 001; (b) Accumulative image of original image
001 with the HT of [4]; (¢) Accumulative image of original image 001 with the modified HT; (d) Section image of (b); (e)

Section image of (c))
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Fig.3 Comparison of detection rates ((a) The original image 004; (b) Binarized accumulative image of image 004 with
our modified CHT; (c) Binarized image of image 004 with thresholding method of [16]; (d) Detection rate schematics of
image 004 with the two algorithms) (“[J”: Circular objects detected with the algorithm based on thresholding method

of [16]; “.”: Circular objects detected with the proposed algorithm)
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