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Lossless Compression of Hyperspectral Image Based
on 3D-SPIHT Using Band Classification
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Abstract The spectral correlation in hyperspectral image is highly correlated, but it differs in different bands. A lossless
compression scheme based on band grouping and 3D-SPIHT algorithm is proposed in this paper. First, we divide the image
bands in different groups according to the band’s type. Then three dimensional integer wavelet transform is applied to each
group, which can exploit both the spatial and spectral correlation. Finally, three-dimensional SPIHT algorithm is used to

encode the tree-like wavelet coefficients. Experiments show that this algorithm can achieve better lossless compression as

well as low complexity.
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Fig. 1 Diagram of lossless compression based on 3D-SPIHT
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Fig.2 Correlation coefficient of adjacent band
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Fig.3 Wavelet transform using lifting method
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Fig.4 Illustration of 3D wavelet decomposition
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Fig.5 Zerotree structure of 3-level wavelet decomposition
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Fig.6 Structure of 3D symmetric tree
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