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An image de-noising algorithm based on
elliptic directional windows in non-subsampled contourlet domain

JIN Caihong
(School of Physics and Electronic Engineering, Nanjing Xiaozhuang University, Nanjing 211171, China)

Abstract; Based on translation invariance and multi-directional selectivity of the non-subsampled contourlet
transform and anisotropic energy gathering in sub-bands of non-subsampled contourlet domains, different elliptic
directional windows were used to estimate the central coefficients in sub-bands of different scales and directions
using the NeighShrink algorithm. During the estimation process, the major axis direction of the elliptic directional
window was kept consistent with that of images’ energy gathering, the long axis-to-short axis ratio of the elliptic
directional window matched the supporting domains of the non-subsampled contourlet function at the same scale,
and the minimized Stein’ s unbiased risk estimate (SURE) was used to obtain the most suitable size of the elliptic
directional window as well as its optimal threshold. Test results show that, using the elliptic directional window, the
optimal estimate of the coefficient of high-frequency sub-bands can be achieved at the location of energy gathering,
and that, in addition to eliminating the pseudo-Gibbs phenomena around singularities, the method can also maintain

the marginal details of images as many as possible and improve the signal-to-noise ratio of images.
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Fig. 1 Non-subsampled pyramid filters
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Fig. 2 Non-subsampled directional filter banks
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Table 1 Comparison of PSNRs (dB) of de-noised images obtained with different algorithms
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Fig. 3 De-noising results of different algorithms for Barbara pictures at noise level o=20
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