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Table 1 Denoising of Lena images in two noisy
environments
Lena (&1, SNR=-35dB) Lena(#t#h,0=57)
PSNR SSIM PSNR SSIM
Noisy 20.01 0.3602 22.27 0.64
Wavelet 23.56 0.5014 2435 0.67
2D-EWT 26.20 0.72 25.80 0.71
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Table 2 Denoising effect of fracture image under salt
and pepper noise with o = 57

i fifp B ES
PSNR SSIM PSNR SSIM PSNR SSIM
Noisy 22.45 0.58 22.81 0.72 21.85 0.79
Wavelet 27.70 0.68 25.14 0.75 22.90 0.79
2D-EWT 30.51 0.77 28.87 0.87 25.85 0.88
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Table 3 Denoising effect of fracture image under
Gaussian white noise with SNR=—35dB
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PSNR SSIM PSNR SSIM PSNR SSIM
Noisy 20.01 0.51 19.88 0.45 20.10 0.62
Wavelet 22.63 0.61 23.07 0.58 22.59 0.62
2D-EWT 23.74 0.69 25.13 0.70 26.77 0.81
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Fig.11 Gaussian white noise (PSNR=-40dB) PSNR and SSIM curve comparison results for different fracture images of the two algorithms
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Research on Denoising Method of Metal Fracture Image Based on
Two-Dimensional Empirical Wavelet Transform

Gu Shipeng', Chang Zhiyuan?, Ma Manman?, Li Zhinong®, Long Shengrong®, Cheng Juan’

1. China Flight Test and Research Institute, Xi’an 710089, China

2. Key Laboratory of Nondestructive Testing Ministry of Education, Nanchang Hangkong University, Nanchang
330063, China

3. Key Laboratory of Jiangxi Province for Image Processing and Pattern Recognition, Nanchang Hangkong
University, Nanchang 330063, China

Abstract: Based on the shortcomings of traditional wavelet transform in metal fracture image analysis, a fracture

image denoising algorithm is proposed while being combined with two-dimensional empirical mode decomposition

and wavelet analysis, i.e., 2D empirical wavelet transform. This method constructs the empirical wavelet function by

adaptively constructing the filter bank, realizes the segmentation of the Fourier spectrum in the frequency domain, and

separates the different modes of the signal, so as to extract the AM-FM component with tightly supported Fourier

spectrum. The proposed method is compared with the traditional wavelet transform. The results show that the image

denoising effect of 2D empirical wavelet algorithm is obviously better than that of wavelet transform, whether in terms

of peak signal-to-noise ratio or structural similarity index. Finally, the 2D empirical wavelet algorithm is applied to

metal fracture image denoising to further verify the effectiveness of the proposed method.

Key Words: 2D empirical wavelet; metal fracture; image denoising; wavelet transform; 2D empirical mode decomposition
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