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Fig. 1 Flowchart of Proposed Algorithm
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Tab.1 The Computational Complexity Comparison of the Three Algorithms/times

i 45 R 256 512 1024 2 048 1096

LBG 255 511 1023 2 047 4095

Com Sy EV 885 1432 2 288 3595 5 688

ALY 426 624 794 998 1385
LBG 57 345 114 689 229 379 458 758 917 549
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Tab. 2 Amount of Computation Comparison of Proposed Algorithm and LBG Algorithm/ %
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OW
At X 0. 65 0. 36 0.21 0.13 0.08 0.29

it
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Tab.3 Amount of Computation Comparison of Proposed Algorithm and Compression Algorithm of

Hyperspectral Image Based on Vector Dimension Segmentation Quantization/ %

i 5 R 256 512 1024 2 048 4 096 R

Com 48.10 43.61 34.70 27.78 24. 36 35.71

Lunar X 62.76 54.92 44.28 37.01 37.41 47.28
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Sqrt 100 100 100 100 100 100
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Tab. 4 Total Compression Time Comparison of the Three Algorithms/s
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R LBG 5y B E AT LBG oy BVEk A F Bk
256 1 301.23 116. 61 52.65 1290.72 76.92 54. 14
512 2 752. 14 127.59 59.53 2 602.78 93.94 59. 45
1024 8 476.57 153. 32 66. 69 8 867.74 127.33 68.99
2 048 15 161. 98 184. 39 81. 27 15 940. 65 155. 88 86. 54
4 096 49 121.53 237.50 108. 82 49 525. 44 189. 39 119. 30
xRS IMEZNEFRELLR
Tab.5 Compression Quality Comparison of the Three Algorithms
RN 256 512 1024 2 048 4 096
PSNR/dB 49.99 51.29 53.14 54,22 55. 34
LBG SNR/dB 38. 17 39.47 41.32 42.40 43.52
MSE 1643.7 1218.5 795.8 620. 6 479.5
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LBG SNR/dB 24.53 29. 46 31. 89 33.43 33. 87
MSE 11 564.1 3 716.6 2124.7 1490.3 1 346.2
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Altitude 4 #E|# % SNR/dB 31.35 32.92 34.55 36. 15 37.62
& 1% MSE 2 399.5 1671.5 1148.5 794.5 566. 4
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MSE 2 399.5 1 656.2 1205.3 8§ 71.2 651.8
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sion of Hyperspectral Image Using Discrete Wavelet

Fast Compression Algorithm for Hyperspectral Image Based on
Dispersion Sorting in Transform Domain

CHEN Shanxue ZHENG Wenjing' ZHANG Jiajia® LI Fangwei'
1 Chongqing Key Laboratary of Mobile Communications Technology., Chongqing University of

Posts and Telecommunications, Chongqing 400065, China

Abstract: A fast compression algorithm for hyperspectral images based on dispersion sorting in trans-
form domain is proposedConsidering the characteristics of hyperspectral data in the Hadamard do-
main, the proposed algorithm selects a favourable order adaptively and sorts the dimensions of spectral
vectors by dispersion. Consequently, the energy and difference of the spectral vectors is concentrated
on the lower dimensions and the dimensions of high signal to noise ratio are moved into low dimension-
al subspace. Then, efficient eliminating inequalities are constructed. When combinined with the LBG
(Linde Bazo Gray) clustering algorithm, the proposed algorithm quickly completes the encoding of hy-
perspectral images via vector quantization. Experiments were conducted under different compression
ratios The results show that, the compression algorithm for hyperspectral images as presented in this
paper can reduce the computational complexity significantly when completing fast compression based
on the precondition of good recovery quality.

Key words: hyperspectral image; image compression; dispersion sorting; Hadamard transform; vector

quantization
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