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Abstract: As 3D images, hyperspectral images result in large sized data sets. The storage and transmission of
large volumes of hyperspectral data have become significant concerns. Therefore efficient compression is required
for storage and transmission. In this paper, a new hyperspectral remote sensing image compression method based on
asymmetric 3D wavelet transform and 3D set partitioning scheme is proposed. Because most hyperspectral images
have asymmetric statistical properties in al directions, an efficient asymmetric 3D wavelet transform (3DWT) is
used to reduce redundancies in both the spectral and spatial dimensions. Compared with traditional symmetric 3D
wavelet transform, asymmetric 3D wavelet transform can more efficiently remove the correlation between the
adjacent bands. A modified 3DSPECK (3D set partitioning embedded block) algorithm, AT-3DSPECK (asymmetric
transform 3DSPECK), is proposed and used to encode the transformed coefficients. According to the distribution of
energy of the transformed coefficients, the 3D zeroblock partitioning algorithm and the 3D octave band partitioning
scheme are efficiently combined in the proposed AT-3DSPECK algorithm. To accelerate the speed and optimize the
rate-distortion performance of the embedded bit stream, a fast algorithm of the optimal zeroblock sorting is given.
Experimental results show that the proposed algorithm outperforms AT-3DSPIHT (asymmetric transform 3D set
partitioning in hierarchical trees) and 3DSPECK by 0.4 dB and 1.4dB on the average PSNR (peak signal to noise
ratio) respectively. Compared with popular zerotree approaches, AT-3DSPECK is faster in coding speed.
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Tablel Average standard deviations (STD) of “Jasperl” and “Moffettl” hyperspectral
images along horizontal, vertical, and spectrum directions

1 “Jasperl” “Moffettl” STD
STD Jasperl Moffettl
Horizontal 504.00 603.47
Vertical 498.91 672.63
Spectral 291.05 525.46
[9-11] . 2 3

3D
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noise ratio) AT-3DSPIHT  0.3dB~0.9dB, 3DSPECK 1.5dB~2dB AT-3DSPECK ,
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Table2 CPU times comparison for 16 bands (frames) of the “Jasperl” sequence
2 “Jasperl” 16 () CPU
. 0.5bpppb 1bpppb
CPULime() | —3pWT  Encode  Decode  3DIWT | 3DWT _ Encode  Decode  3DIWT
AT-3DSPECK 3.06 3.49 1.58 412 3.03 5.53 478 4.19
AT-3DSPIHT 3.08 7.81 1.21 4.08 3.07 12.11 3.47 4.12
4
AT-3DSPECK :(1)
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