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Fig. 3 The denoising results of Hill
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4 11.81  22.46 22.56 23.09
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(a) Orignal
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Fig. 5 The denoising results of SAR image

(b) TVL1-DR (¢) Our method
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Principal Component Analysis Method for Muitiplicative Noise Removal

YAO Li-li', FENG Xiang-chu', LI Ya-feng'*
(1 Department o f Applied Mathematics, Xidian University s Xi'an 710071,China)
(2 Department of Computer Science , Baoji University of Arts and Science, Baoji, Shaanxi 721007, China)

Abstract: The further application of Radar image system relies on the quality of denoising from images. By
analyzing the existing denoising algorithms, a new algorithm was presented using principal component
analysis for removing multiplicative noise, based on local similarity of images. Multiplicative noise by
logarithmic transformation could be converted into the additive noise for processing. Type analysis of the
noise in the logarithmic domain was given. In the image logarithm domain, training sample blocks were
selected by nonlocal method, and the principal component analysis was used to extract the main features of
image blocks. A threshold principle, was proposed by linear minimum mean-square error estimate, which
adapted to the signal message. The denoising images were obtained by biased estimation. Experiment
results show that the presented method is valid. Compared with the existing variational methods, the new
method has higher peak signal to noise ratio and better visual effect. That the performance of the proposed
method is practical at a certain extent.

Key words: Principal Component Analysis ( PCA); Linear Minimum Mean Square Error Estimate
(LMMSE) ; Multiplicative noise; Biased estimate



