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Image Denoising by Mixing 3D Block Matching with Harmonic Filtering in Transform Domain
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Abstract Aiming at remedy the defeat that the current denoising algorithms lack of analyses of integral structure and excessive
computational complexity,this paper proposes an improved denoising algorithm using the harmonic filtering diffusion model in
wave-domain to amend BM3D technology. Firstly.the algorithm uses the Euclidean distance to merge similar 2-D image fragments
thus obtaining 3-D date arrays. Then it is dealt by collaborative filtering,and the pre-estimation data of the image would be ob-
tained by inverse 3-D transformation. Wavelet decomposition is used to extract high frequency part of pre-denoised image to fil-
ter. Lastly, wavelet reconstruction is conducted to estimate the original image,in order to avoid edge ambiguity. Laplacian of Gas-
sian is used to construct a new operator into the diffusion model for filtering,so as to balance the operation speed and denoising
performance.and protect the complete structure of the image information. The experimental results show that the new algorithm
has perfect denoising performance,more integrity of internal information protection,and short running time., which is beneficial to
practical applications.
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de-noising models (Lena)
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Fig. 3 Smoothing results of noisy image through differernt

de-noising models (Barbara)
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Fig. 4 Smoothing results of noisy image through differernt

de-noising models (Dxy)
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Fig. 5 Smoothing results of noisy image through differernt

de-noising models (Tsg)
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