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Compression of hyperspectral images based on three-dimensional
wavelet transform and context quantization
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Abstract;: A novel hyperspectral image coding method based on three-dimensional wavelet transform

(3DWT) and context quantization was proposed. With this method, 3DWT was firstly adopted to remove

the intra- and inter-spectral redundancy of hyperspectral images. Then the correlation of wavelet

coefficients was analyzed by a high dimension context predicting model. After the theoretical analysis on

conditional entropy, this context model was quantized to provide the coding contexts for the adaptive

arithmetic coder to yield an embedded bit-stream. The experiments show that the proposed method is not
only much better than the 2DWT-based JPEG2000 but also provides improvement relative to 3DWT-based
three-dimensional set partitioning in hierarchical trees (3DSPIHT).
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Fig. 1 Three-dimension wavelet transform
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Fig. 3 Energy evaluation of DWT coefficients

compared with original image
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Tab. 1 Ratio of the difference of probability
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R CEE AP(e)/P(ep) AP(d.c))/P(dy¢))
1024 0.15 0.01
512 0.16 0. 02
256 0.23 0.03
128 0.28 0. 06
64 0.26 0.10
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Tab.2 Compression results of hyperspectral image Village and Harbor
R ETIERN S 3DSPIHT Jthh 1R SCRAR bR A Je A v
/kB /dB PSNR/dB Sl Hd ] /s PSNR/dB ST /s
251.8 27.54 28. 66 143 28.59 21
516.7 30. 16 31.13 247 31. 04 35
Village 1 281.6 32. 47 33. 27 375 33. 20 52
4293.3 36. 19 36. 60 561 36. 59 75
9 300.0 41.52 41.78 750 41. 75 98
48. 3 28. 66 29.70 69 29. 65 9
118.7 31.92 32.75 101 32.71 14
Harbor 262. 3 35. 43 36. 15 133 36. 11 18
520. 6 39. 08 39. 58 197 39. 56 26
951.7 42.18 42.53 260 42.52 36
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