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Research on hyper-spectral image lossless compressing technology
based on 3D-DPCM and variable-length coding

WANG Jun
(The Ninth Institute,China Aero space Sci. &Industry Corp. , Wuhan 430040, China)

Abstract: The spectral correlation and spatial correlation of images from interferential imaging spectrometer are ana-

lyzed and calculated. The 3D-DPCM lossless compression scheme is proposed. This scheme includes three aspects:

Spectral DPCM is predicted , then residual images are predicted by using intra-DPCM , finally , variable-length coding is

carried out for differential coefficient. The experimental data shows that the algorithm can carry out lossless compres-

sion , the average of compression ratio is up to 1. 486. It is 3. 3% higher than Integer Wavelet Transform of two dimen-

sions. This algorithm only uses addition-subtration and shifts to complete data compression. Implementation with hard-

ware Is easler.
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Tab. 1

Correlation coefficient 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. 9629 0.9611 0. 9686
Original image
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Fig. 1  The lossless compression algorithm of hyper-spectral image
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Fig. 2 Experimental results of hyper-spectral image
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Fig. 3 Compression ratio of hyper-spectral image ( framel001 ~ 1008 )
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Tab.2 Compression ratio of hyper-spectral

image with eight sequences

Compression Algorithm | Intra-DPCM IWT This Algorithm

Average 1.414 1. 438 1. 486
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