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Abstract

In order to obtain a clearer X-ray image and protect the boundary integrity as much as possible
while denoising, an improved denoising method by neighborhood mean filtering is proposed to
solve the problem of blurred edges caused by traditional mean filtering. We detect and analyze the
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unknown noise in the image, determine the noise type and parameters; use the improved neigh-
borhood average filtering method to denoise the image, and make the difference between the pix-
els in the neighborhood of the filter template and the center pixel, and choose different values for
different types of noise. The average value of several pixels with small corresponding differences
in a number of neighborhoods is used to replace the center pixel, so as to avoid the blurring of
boundaries caused by the aliasing of pixels in different regions; the mean square error and peak
signal-to-noise ratio of the denoised X-ray images are calculated, the denoising effect is objectively
evaluated, and the proposed denoising method is compared with the common filtering methods.
The experimental results show that the improved neighborhood average filtering denoising me-
thod can better protect the boundary while denoising than the common filtering method.
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Figure 1. X-ray test image with noise
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Figure 2. Image noise detection selection area
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Figure 3. Select area grayscale histogram
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Table 1. Noise detection results
% 1. RERINER

Noise parameters Parameter value
Gaussian noise variance 0.0118
Salt and pepper noise density 0.0195
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Figure 4. Denoising results for Figure 1
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Table 2. Comparison of mean square error and peak signal-to-noise ratio of each denoising method
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Mean filter Wiener filter Wavelet transform Improved Method
PSNR/dB 23.9144 21.2801 23.1479 25.5954
MSE 264.8371 489.8480 307.9333 181.9016

DOI: 10.12677/jisp.2023.121001 6 K1G 5155 43


https://doi.org/10.12677/jisp.2023.121001

Xt 52 EAGUNINAS [R) 77 ZE ) e 30 s 54N [R) 3 P FPARCER e s, i 4 R el 7 m 3-8 1 MSE 5
PSNR 433035 3. 3% 4 Fias.

Table 3. Mean square error results of different denoising methods under different noise parameters

F# 3. TERESHTARERG EZNHFRELR

Noise parameters

(Variance and Density) Mean filter Wiener filter Wavelet transform  Improved Method Before denoising
(0.02%, 2%) 327.0046 578.4908 457.4564 310.4015 1416.1191
(0.015%, 1.5%) 284.8747 448.6212 347.3855 241.4228 1071.9720
(0.01%, 1%) 240.5693 327.1221 242.7492 176.2127 760.1754
(0.005%, 0.5%) 202.2810 177.9278 135.9694 102.1227 383.7669

Table 4. Peak signal-to-noise ratio results of different denoising methods under different noise parameters
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Noise parameters

(Variance and Density) Mean filter Wiener filter Wavelet transform Improved Method Before denoising
. 0, 2% . . . . .
0.02%, 2% 22.9239 20.6765 21.5680 23.2703 16.5769
. 0, 1.5% . . . . .
0.015%, 1.5% 23.5659 21.6196 22.6526 24.2344 17.7414
. 0, 1% . . . . .
(0.01%, 1%) 24.3129 23.1452 24.2732 25.6937 19.3965
. 0, 0.9% . . . . .
(0.005%, 0.5%) 27.1046 25.4496 26.7637 28.0244 22.2524
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