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Abstract The traditional lifting wavelet transform cannot be effectively reconstructed non-horizontal and non-
vertical high-frequency information of remote sensing images. which results in these high frequency wavelet
coefficients to be still salient relatively and reduces the coding efficiency of remote sensing images. A new lifting
wavelet scheme based on direction optimal model called direction optimal lifting wavelet (DOLW) is proposed. The
new algorithm first designs a directional prediction model based on gradient to obtain optimal transform direction of
lifting wavelet. It executes the directional lifting transform in the direction of the first vertical along the optimal
transform direction. The edge and texture energy can be weaken on the non-horizontal and non-vertical direction of
the high-frequency subband of the remote sensing image. The new algorithm uses sampling function interpolation to
predict the value of sub-pixels. The experimental results for these remote sensing images show that, compared with
traditional lifting wavelet transform, the new algorithm improves the peak signal-to-noise ratio (PSNR) and the
subjective quality of the reconstructed images significantly. So the new algorithm has important value for the remote
sensing image compression and coding in the future.
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Table 1

Comparison of the average amplitude values of high frequency coefficients between traditional lifting

wavelet transform and DOLW

Average amplitude values of high frequency coefficients /pixel

Images /pixel

Traditional lifting wavelet transform DOLW

BJP-1 (5120X512) 19. 62 17. 47
BJP-2 (512X 512) 4.92 4. 66

BJP-3 (1024 X1024) 3.43 3.18
BJP-4 (1024X1024) 10. 18 9. 60
BJP-5 (2048X2048) 17.73 16. 78
BJP-6 (2048X2048) 3.99 3.78
Barbara (512X512) 6.06 3.27
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Table 1

Comparison of the quality of the remote sensing image decoding between traditional lifting wavelet

transform and DOLW based on different decoding rates

Peak signal-to-noise ratio (PSNR) of the remote sensing image decoding /dB

Images /pixel Traditional lifting wavelet transform DOLW
0. 125 bpp 0.25 bpp 0.5 bpp 0.125 bpp 0. 25 bpp 0.5 bpp
BJP-1 (512X512) 15.17 16. 69 18. 61 15.53 17.17 19. 21
BJP-2 (512X512) 20. 80 23.73 27.29 20. 94 23.88 27.50
BJP-3 (1024X1024) 27.71 29. 87 33.08 27.74 30. 05 33.35
BJP-4 (1024X1024) 19. 28 21.11 23.74 19.18 21.14 23.82
BJP-5 (2048X2048) 15.70 17. 27 19.17 15.75 17. 34 19. 32
BJP-6 (2048 X2048) 22.81 25.96 29.56 22.90 26.07 29.71
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