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Circular parts detection based on improved Hough transform algorithm
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Detection of circular parts is proposed based on improved
Hough transform algorithm. 70 % ~80% of the edge pixels of the cir-
cular parts image are randomly sampled based on the minimum error,
which reduced the accumulation of irrelevant data. The clustering al-
gorithm is avoided the appearance of false center, and the roundness is
judged by the eligibility of actual circular parts, which give the
process. The experimental results show that the parameter value of
the improved Hough transform algorithm is closest to the standard
value, and the average uncertainty of the circular parts were 0.053 3,
which is 35.55%, 32.10%, 26.48%, 18.63%, 8.26% lower than
CNN, HT, RHT, PHT and SHT, the measurement accuracy is
higher than other algorithms.
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Figure 1 Different roundness
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Table 1 Measurement data
CNN PHT HT

E3
a b r/mm a b r/mm a b r/mm
1 59.916 80.111 19.728 59.825 79.605 20.317 60.115 79.575 20.004
2 59.631 79.751 19.631 59.936 80.428 20.488 59.691 80.406 19.805
3 59.619 80.151 19.807 59.933 79.969 20.387 60.255 80.266 20.199
4 59.819 79.721 20.116 59.906 79.905 20.429 60.066 79.827 19.708
5 59.609 79.744 19.503 59.846 80.254 20.308 59.162 79.697 19.092
6 59.869 79.925 19.199 60.003 80.207 19.862 59.686 79.916 19.774
7 60.078 79.652 20.003 60.001 80.063 19.867 60.046 79.488 20.011
8 59.665 80.018 20.103 60.018 79.463 19.592 60.067 79.943 20.077
9 59.625 79.734 20.026 59.944 79.479 19.317 59.833 79.989 19.804
10 60.029 80.254 20.117 59.825 80.099 19.789 60.018 79.963 19.964

B 59.786  79.906  19.8233  59.924  79.947  20.036  59.894  79.907  19.944
SHT RHT IHT

P 3
a b r/mm a b r/mm a b r/mm
1 59.635 80.289 20.136 59.814 79.854 19.894 60.090 79.816 20.012
2 60.128 79.885 20.228 59.696 79.931 19.855 59.946 80.022 19.915
3 59.752 80.138 20.277 60.437 80.115 20.034 60.021 79.991 19.913
4 60.456 79.563 20.234 59.302 79.805 20.043 59.997 80.079 19.916
5 60.199 79.517 19.725 60.298 80.055 20.017 60.078 79.938 19.924
6 59.853 79.957 20.285 60.562 79.737 19.814 60.052 79.954 19.949
7 60.219 80.282 20.229 60.587 80.075 19.984 59.991 79.927 20.058
8 59.695 80.219 19.621 60.326 79.934 19.801 59.904 79.925 19.957
9 59.884 80.219 19.797 59.807 80.172 19.975 60.064 79.916 20.057
10 60.427 79.677 19.732 59.948 79.707 20.074 59.989 80.057 20.085

Y 60.025  79.963  19.979 60.078  79.939  19.959  60.013  79.975  19.988
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Figure 2 Measurement difference
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Figure 3 Uncertainty of roundness
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