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Image Sparse Representation and Reconstruction Algorithm for
Compressed Sensing by Adaptive Directional Lifting

KONG Fan-qiang, JING Qing-feng, JI Zhen-xing

(College of Astronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To overcome the poor directional selectivity of orthogonal wavelet bases, signal energy is made more sparse
by selecting the filters in different texture regions for image signal direction, an image compressed sensing reconstruction
algorithm based on an adaptive directional lifting sparse representation is presented. After each iterative refinement in the
reconstruction, the signal energy distribution is more concentrated by selecting wavelet bases with different intensities of the
direction and signal smoothness according to the texture characteristics of the image signal, and a wavelet thresholding
method is used to realize signal reconstruction denoising. Experimental results show that the proposed algorithm improves
the peak signal-to-noise ratio and visual quality, and protects image details.
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Fig.1 Direction selection
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Table 1 Comparison of PSNR using different measurements and algorithms

B

F BTk 0.1 0.2 0.3 0.4 0.5
Wavelet 24.92 29.29 33.86 37.26 40.62
Lena Contourlet 25.13 30.03 34.74 38.19 41.53
Curvelet 25.19 29.96 35.79 39.53 43.05
ACE 25.63 31.41 37.48 40.58 43.62
Wavelet 26.23 31.30 35.88 39.13 42.52
Contourlet 26.40 31.18 34.67 38.40 41.79

Peppers
Curvelet 26.49 31.76 36.53 39.79 43.20
AE 27.07 33.54 37.69 40.72 44.00
Wavelet 23.94 27.65 31.01 34.05 37.30
Contourlet 24.16 27.79 30. 89 34.41 37.15
Goldhill

Curvelet 24.34 28.82 32.51 35.49 37.41
AR SCE 24.71 29.72 33.24 36.29 39.57
Wavelet 23.69 27.28 31.02 34.43 38.09
Boats Contourlet 24.05 27.82 31.09 34.68 37.95
Curvelet 24.16 28.07 32.26 35.71 39.47
VN Q= RS 24.56 28.99 33.03 37.07 41.08
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