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Multi-noise Model-based Denoising Method for Radiographic Image

SHEN Qing-ming, WANG Guo-bo, ZHAO Jian-zhong, XU Guan-li
( Northwest Institute of Mechanical & Electrical Engineering, Xianyang 712099, Shaanxi, China)

Abstract: A multi-noise model-based denoising method for radiographic image is proposed, in which
wavelet transform and median filtering are used. The composition of the image noise is analyzed, and a
multi-noise model is established. The variance of noise is calculated in terms of the multi-noise model,
and then the BayesShrink threshold is calculated , which solves the problem of that the Donoho’ s noise
algorithm is invalidated since the wavelet coefficients do not obey the generalized Gaussian distribution. A
median filtering is used to refine the result obtained by the wavelet transform to eliminate the image distor-
tion caused by the BayesShrink thresholding. Radiographic images are used to verify the effectiveness of
the proposed method. Experiments show that the performance of the proposed method is better than those
of OracleShrink and SureShrink.
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Fig.1 Denosing process
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Fig.2 The images of experimental sample
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Tab.1 Gray distribution of light-screening image

L IREEAES3 A5/ %

ESEET 0 1~6 7 8 9 10 ~255
1005 0.087533 0 4.44x107° 99.912 0 0
2004 0.087533 0 2.54x1075 99.912 0 0
3005 0.087533 0 1.27x107° 99.912 0 0
4005 0.087533 0 3.17x107° 99.912 6.35x10°° 0O
5005 0.087533 0 1.27x107° 99.912 2.60 x10 73 0
600 5 0.087533 0 0 99.912 1.27x107° 0
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Tab.2 Mean and standard deviations of light-screening image
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Tab.3 Mean and standard deviations of shot noise
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100 5 39.12 0.4811 620 5 199.01  1.6668
150 5 54.40  0.5866 640 5 205.14 1.7030
200 & 69.91 0.7087 660 5 211.91  1.7582
250 % 84.08 0.8104 680 = 220.66 1.8273
300 = 99.76  0.9321 700 5 228.31 1.8843
350 5 115.60 1.0701 720 5 232.65 1.9499
400 5 130.74 1.1676 740 % 237.66 1.9896
450 5 146.08 1.2783 760 5 244.41 1.9183
500 5 161.63  1.3998 780 5 248.24  1.7992
550 %5 177.67 1.5018 800 = 254.96  0.208 4
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Tab.4 Standard deviations of film grain noise

SR o, SR o,
100 5 0.186 17 400 = 0.267 10
150 & 0. 189 80 450 & 0.286 78
200 5 0.204 82 500 5 0.304 19
250 5 0.21477 550 % 0. 326 39
300 5 0.230 85 600 5 0.338 04
350 & 0.25079
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Fig.3 Experimental comparison
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Fig.5 Man-square error
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