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Hyper-spectral image lossless compressing
based on spectral DPCM and intra-DPCM
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Abstract; By focusing on hyper-spectral remote sensing images, the spectral correlation and spatial correlation
of images from an interferential imaging spectrometer was analyzed. A 3D Differential Pulse Code Modulation
(DPCM) lossless compression scheme was submitted. This scheme includes three aspects ; spectral DPCM, in-
tra-DPCM to prediction error image and adaptive bit-level arithmetic coding to differential coefficients. The ex-
perimental data show that the algorithm has achieved lossless compression and the average of compression ratio
is up to 1. 662, 15. 6% increasement in comparison with that of the 2D integer wavelet transform. This algo-
rithm uses addition-subtration and shifts to complete data compression, which is easier for hardware implemen-
tation.
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Tab.1 Correlation coefficients of hyper-spectral

image with eight sequences

Correlation coefficient Row Col Spectral
Max 0.9631 0.9614 0.9713

Min 0.9627 0.9609  0.9557

Average 0.962 9 0.961 1 0.968 6
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Fig.2 Schematic diagram of scan pixel by predictor
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Fig.3 Experimental results of hyper-spectral image compression
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Tab.2 Compression data of hyper-spectral image with eight sequences

Image sequence 1001 1002 1003

1005 1006 1007 1008

Average

Compression ratio 1.592 1.683

1.702 1.695

1.516 1.699 1.703 1.704 1.662
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Tab.3 Compression ratio of hyper-spectral image with eight sequences

Compression algorithm Intra-DPCM IWT Algorithm
Average 1.414 1.438 1.662
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