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Robustness to noise of central projection transformation

Huang Yongdong', Li Sansan', Yang Jianwei’
1. College of Mathematics and Information Science, Beifang University of Nationalities, Yinchuan 750021, China;
2. School of Mathematics and Statistics, Nanjing University of Information Science and Technology, Nanjing 210044, China

Abstract: Objective The application of central projection transform combines region-based methods with contour-based
methods , and it is an effective invariant feature extraction algorithm. However, current literature lacks of further discussion
of robustness to noise, and only a few simple theoretical and experimental results can be found. In this paper, we mainly
study the robustness to noise of central projection transformation. Method Using the ideas of analysis for the robustness to
noise of Radon transformation, we discuss the robusiness to noise of central projection transformation. Result Theoretical
results show that central projection transform is very robust to white noise and salt and pepper noise, and its robustness is
affected by the size of the input noise image, the percentage of the shape region, and the level of noise. Conclusion Theo-
retical analytic and experiment results show that central projection transform is very robust to white noise and salt and pep-
per noise, and its robustness is affected to on the size of the input noise image, the percentage of the shape region, and
the level of noise.

Key words: central projection transformation; Gaussian noise; salt and pepper noise; robustness to noise
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Table 1 Mean value for general contour of relative error of original image and its Gaussian noise version

BIEENIN W P % 2

4 = 0. 001 0. 002 0. 003 0. 004 0. 005 0. 006 0. 007
32 x32 0.010 4 0.0150 0.018 4 0.0213 0.0239 0.0262 0.0287
64 x 64 0.0079 0.0117 0.0147 0.0172 0.0195 0.0212 0.0233
128 x 128 0. 006 3 0.009 7 0.0124 0.0147 0.016 9 0.018 6 0.020 4
256 x 256 0. 005 2 0. 008 4 0.0109 0.013 1 0.0150 0.0167 0.0183
512 x512 0.004 6 0.007 7 0.0102 0.0123 0.0142 0.0159 0.0174
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Table 2 Mean value for general contour of relative error of original image and its Salt and Pepper noise version

& F N M 7 5

4 = 0. 005 0.010 0.015 0.020 0.025 0. 030
32 x32 0. 066 1 0.097 1 0.1229 0.1406 0.1589 0.174 6
64 x 64 0.0537 0.0771 0.095 1 0.1107 0.1246 0.1379
128 x 128 0.036 1 0.0547 0.0712 0.085 8 0.1003 0.113 4
256 x256 0.0277 0.0455 0.0615 0.0759 0.0899 0. 103 4
512 x512 0.0236 0.0417 0.057 8 0.0730 0.0867 0.099 4
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