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Fig. 2 Interference hyperspectral image sequence
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1. Initialization:

1. 1 output 7’ =[log, (max ;. ) {[Ca,n |} ].

1. 2 Identify all the DWT coefficients in ROI,
then:

1. 2. 1 scale up all the ROI coefficients by s
upward bit-shifts.

1. 2.2 output #"=[log, (max.;.eron) { | Cirjoo

[} ], set n=max(n",n").
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1. 3 Set the LSP as an empty list, and add the
coordinates (i,j,k) € H to the LIP, and only
those with descendants also to the LIS, as type A
entries.

2. Sorting pass:

2.1 for each entry (i,j,k) in the LIP do:

2.1.1 output S, (i,j.k);

2.1.21if S, (i,j,k)=1, then move (i,j,k) to
the LSP and output the sign of C, ;.

2.2 for each entry (i,j,k) in the LIS do:

2. 2.1 if the entry is of type A then

« output S, (D (i,5,k));

« if S,(D(i,j,k))=1 then

% for each (L,m,n)€E0O(i,j,k) do:

- output S, (L,m,n);

-if S, ({ym,n)=1 then add (/,m,n) to the
LLSP and output the sign of C, . ,;

-if S, ({ym,n) =0 then add (/,m,n) to the
end of the LIP;

x if L (i,j.,k)7# ¢ then move (i,j,k) to the
end of the LIP, as an entry of type B, and go to
Step 2. 2. 2; else, remove entry (i.,j,k) from the
LIS;

2. 2.2 if the entry is of type B then

« output S, (L(i,j.k));

« i S,(LGij.k))=1 then

% add each (/,m,n)EO(i.j,k) to the end of
the LIP, as an entry of type A;

% remove (i.j,k) from the LIS.

3. Refinement pass: for each entry (i,j,k) in
the LSP, except those included in the last sorting
pass (i. e, with same n), output the n-th most
significant bit of |C, ;. ]|.

4. Quantization-step update: decrement n by 1

and go to Step 2.
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Table 1 Rate-distortion performance of compression

Rate/bpppf 0.2 0.4 0.6 0.8 1.0
PSNR/dB 28. 36 33.00 36. 45 39.43  43.31
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An Algorithm of 3DSPIHT in Conjunction with ROI for
Hyperspectrum Image Compression

MA Dong-mei, MA Cai-wen, WANG A-ni
(1 Xi'an Institute of Optics and Precision Mechanics s Chinese Academy of Sciences, Xi'an 710119)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A compression algorithm based on 3D-DWT and 3DSPIHT in conjunction with ROI is proposed
for hyperspectral images of LLASIS according to its interference hyperspectral properties. Firstly, the
hyperspectral image sequence with asymmetric 3D-DWT is decomposed. Secondly, its major
hyperspectrum coefficients are scaled up by ROI method to protect the hyperspectral information. Finally,
the general 3DSPIHT algorithm is adapted to encode the transformed images. The numerical experiment
results show that the PNSR is more than 40 dB at 8 : 1 compression rate, and the hyperspectral
information can be protected.

Key words: Hyperspectrum image compression; 3D-DWT; 3DSPIHT; ROI

MA Dong-mei was born in 1976. She received her M. S. degree from Xi'an Institute of
Optics and Precision Mechanics of CAS in 2005. Now she is pursuing the Ph. D. degree in

optical engineering. Her research interests focus on image compression, image fusion, etc.

MA Cai-wen was born in 1965. He is a researcher and his research interests focus on

photoelectric monitoring, precision tracking and measure technology.




