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A Modified Total Variation Regularization Shearlet Adaptive Algorithm
for Steel Strip Image Denoising

HAN Ying-li

(School of Mechanical Engineering, Tianjin Polytechnic University, Tianjin 300387, China)

ABSTRACT: Objective To effectively remove mixed noise from the image of acquisition steel strip in the production field.
Methods Combining the advantage of the Shearlet transform which has better properties to sparsely express the characteristics of the
images and the total variational anisotropic diffusion, a new image denoising model was proposed. After Shearle transform decompo-
sition, the image was processed by hard thresholding, and then the estimated image was formed after Shearle transform reconstruc-
tion. The algorithm used iterative model of minimization of total variation regularization to correct the estimated image. Results The
denoised image had good visual effect, and the creation of pseudo Gibbs effect was avoided. The comparison of the new model with
wavelet denoising under the strong noise level showed that PSNR was increased by 9 dB and MSE was reduced by 319. Conclusion
Numerical examples demonstrated that this method could achieve better PSNR gain, and the results showed that the filters had high
fidelity of signal amplitude, and better function in smoothing noise and preserving edges.
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and the frequency support satisfies parabolic scaling
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Fig.2 Algorithm flow chart of mixed noise removal
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