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Abstract : After analyzing remote sensing image structure and its main difference from noise signals, this paper
utilizes directional informationinimage signal and proposes a translation invariant omnidirectional lifting ( THOL)
for remote sensing image noise removal. By integrating cycle spinning, Gabor wavelet filter and ima ge rotate skills
into traditional adaptive directional lifting ( ADL), the proposed algorithm overcomes three drawbacks in ADL as
lack of translation invariance, inefficiency in local direction estimation and limitation on transform direction distri
bution. In this way, the proposed method can reduce Gibbs effects in the denoising result, promote the accuracy of
orientation estimation and guarantee an optimal representation for textural information. Experimental results
demonstrate that the proposed method ca n effectively remove noise while protecting the ima ge detail information. It
outperforms state-ofart denoising algorithms in terms of both objective ( PSNR) and subjective (SSIM) eva luation.
Key words: remote sensing image denoising; adaptive directional lifting; translation invariance; 2D Gabor
wavelet filter
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Tab. 1 PSNR statistics for different method dB

ADL TEWT NLM TEOL

airl  21.94 27.02 27.01 27.69 27.86
air2  21.97 24.92 25.19 25.55 25.89
airl  20.83 25.81 25.90 26.11 26.23
air2  20.76 24.22 24.30 24.43 24.58

2 SSIM
Tab. 2 SSIM statistics for dif ferent method

ADL TEWT NLM TEOL

airl  0.511 0.709 0.734 0.758 0.767
air2  0.740 0.827 0.823 0.838 0.850
airl  0.469 0.667 0.672 0.677 0.689
air2  0.642 0.751 0.773 0.753 0.786
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