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A multi-layered decomposition of hyper-spectral image compression
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Abstract : Based on the strong spectral correlation of a hyper-spectral image ,a multi-layered decompo-
stion compresson method combined prediction algorithm with transorm encoding al gorithm was pro-
posed. Taking the same lossimage shared for several neighbor bands as the prediction image ,the sen-
sitivity of transmission error for prediction algorithm wasimproved. The loss image was created by u-
sng quad-tree partitioning of origina image and compressng the input image with a wavelet bass.
After calculating the resdual image between the original and loss image data, the rid of the spectral
correlation was obtained ,and a local cosne trandorm was used for removing the spatial correlation of
resdual image. The experimental resultsindicate that the compression ratio (CR) of theimageis high-
er than 7.2 when the Peak Sgnal Noise Radio (PSNR) rangeis about 50 dB ,which shows that the al-
gorithm is efficient.
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Tab.1 Spectral correlation coefficients of original images and
residual images between 52" band and 50" 54" bands
50 51 52 53 54
52 0.9975 0.9988 1 0.9995 0. 9995
52 0. 7567 0.7768 1 0.7528 0.7771
2 100 104
Tab.2 Spectral correlation coefficients of original images and resdua
images between 102" band and 100" 104" bands
100 101 102 103 104
102 0. 9966 0. 9994 1 0.9992 0.9973
102 0.7012 0.7583 1 0.7718 0.7236
1 2 , 3D-SPIHT
3
Canal 50 54

100 104
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Tab.3 Peak sgna noise ratios and compression ratios of compressed images
(PSNR) (CR)
(PSNR) 3D-SPIHT(PSNR) (CR) (CR) 3D-SPIHT(CR)

50" band 45.34 dB 41.14 dB 7.28
51"band 44.57 dB 47.04 dB 8.15
52" band 49.18 dB 46.47 dB 7.35 8.10 7.31
53" band 43.84 dB 40.44 dB 7.62
54" band 38.77 dB 49.95 dB 8.77
100" band 44.11 dB 41.55 dB 7.54
101" band 41.17 dB 42.57 dB 8.21
102" band 41.94 dB 43.36 dB 7.66 7.83 7.11
103" band 36.62 dB 42.64 dB 7.56
104" band 36.02 dB 40.87 dB 6.33
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