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Nonlinear Filtering Algorithm Using Probability Statistic and Main
Texture Direction Analysis Based on Radon Transforms
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Abstract Noise removal from images is an important part of images pre-treatment,and its result has a great effect on the
final result of images processing. How to take full advantage of local characteristics and details in images to improve noise
removal , detail-preserving and edge-preserving ability of filters? A nonlinear filtering algorithm using probability statistic and
main texture direction analysis is proposed. This algorithm utilizes Radon transform to determine texture direction probability
density distributions of local areas of images and then applies probability statistic model to estimate the middle pixel’ s gray
value according to its neighbour pixels. The performance of the proposed method is evaluated with several sets of images
contaminated by pulse noise and Gaussian noise. The experimental results show the superiority of this method including the
ability of de-noising and preserving edges and details of images especially for images with pulse noise and Gaussian noise.
This algorithm makes richly use of local characteristics and details of images. Especially unlike some recent algorithms
applying only for salt-and pepper impulse or Gaussian noise removal, our method, is applicable to images contaminated by
any kind of noise.
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Fig. 2 Main texture direction of Lena determined by Radon transform
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Fig. 3 The orders of E neighbour pixels
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Fig. 4 The filtering results of Lena image contaminated with Gaussian noise
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Tab.1 The R and ERMS values applying different filtering algorithms to Lena image contaminated with Gauss noise
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Fig. 5 The filtering results of Lena contaminated with mixed noise
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Tab.2 The R and ERMS values applying different filtering algorithms to Lena image contaminated with mixed noise
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