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3D Contexts-based Predictive Lossless Coding for Hyperspectral Images
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Abstract The request for efficient compression of hyperspectral images becomes pressing. A new lossless compression
algorithm based on 3D contexts prediction for hyperspectral images is presented. Spectral band grouping algorithm is
introduced to divide hyperspectral images into groups according to the neighboring band correlations, then band reordering
is performed for each group. The important bands containing large information can be determined by using adaptive band
selection algorithm, on which clustering is carried out according to the spectral vectors. 3D contexts are defined based on
the neighboring causal pixels in current band and the corresponding co-located causal pixels in reference band. Combined
with the clustering results, the optimal predictive coefficients of each cluster are trained respectively. Experimental results
show that the proposed algorithm can give better lossless coding performance.
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Fig. 1 3D contexts predictive structure
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Fig.2  Flow chart of the proposed algorithm
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Tab.1 Comparison of compression results of several algorithms
N [R5 1 FE 45 5% 22 (bpp )
Mk JPEG2000 JPEG-LS DS JPEG-LS 3D SPIHT OSP-Multi SLNP NG R BT
River 4.334 4.233 3.774 3.583 3.441 3.207 2.949
City 4.754 4.647 3.928 3.790 3.451 3.311 3.082
Village 4.722 4.574 3.886 3.748 3.422 3.267 3.039
Suburb 4.475 4.325 3.796 3.646 3.479 3.212 2.919
2 L R 4.571 4.445 3.846 3.692 3.448 3.249 2.997
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Fig.4 Relationship between cluster number and average bpp
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