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Abstract

In this paper, we propose a satellite multispectral image data compression method using classified
vector quantization. This method classifies each pixel vector considering band characteristics of
multispectral images. For each class, we perform both intraband and interband vector quantization to
remove spatial and spectral redundancy, respectively. And residual vector quantization for error
images is performed to reduce error of interband vector quantization. Thus, this method improves
compression efficiency because of removing both intraband(spatial) and interband(spectral)
redundancy in multispectral images, effectively. Experiments on Landsat TM multispectral image

BE 5t

show that compression efficiency of proposed method is better than that of conventional method.
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Fig. 3. (a) Band 1 and (b) band 4 images for
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Fig. 4. The classified image for AREA-P.
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Table 3.PSNR {dB] of predicted images
for AREA-P.
Rand Gupta’s method Proposed method
1 33466 33.960
3 34.662 34.681
4 19.338 2829
5 19.609 27904
7 26.573 31.900
Average 26.730 31.348
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Table 4. PSNR [dB] and bit rate [bpp] of
reconstructed image for AREA-P.

Band Gupta’s method Proposed method B
PSNR | Bitrate | PSNR | Bit raw
! 748 | 022 | 3683 | 008
o O | 065 | 07 | 0%
o | | oz | waw | omm
1 05 0531 0T 0357
5 0217 | 05% | 31661 0.3
6 43401 0312 13454 0.297
7 MU0 | 06 | U®8 | om0
Average | 36606 | 0408 | 7B | 035

V.Z2 2

R e S R

= GHEF el PREHE o] 8d o
8 sddlolele] mEAQ) gkE S Aljkslgich
of PHelt: Thaiad shdiolele] 7t vl Say
of wle} 35S QYR skt % 7} BE o
Aol thate] i) FEAS AAs] 2)ske] bl
AL:&}HO] 713 2 5],1,]_9] EHO‘L?OH |5} ey e
FAsHE AT F oAl RS AAs] $slo
7b i edefel EHBM o7k wiE] ofxjzle elgic)
%, o] whele] lae Agtoss ojejz FuAls



1964 87 BFTHERLHE £1P % BR L 49

AAAZIE. =3h Bz e it eape Zo)y|
Hsted 2 Ao 05} sadel] whsled ohA] ey )
B oAeke gt za shde sa I,

AAe] Tl ched shtdolelel o g
AL F3le] A 7ol 7129 Gupta £'61¢) 7]
Holl Blgle] Fe nlEgoly $& 5 ds 4 g
&5 Balsigr}

FaEd

[1] K. Sayood, “Data compression in remote
sensing applications,” JTEEE Geosci. and
Remote Sensing Society Newsletter, pp.
7-15, Sept. 1992.

[2] J. Wang, K. Zhang, and S. Taeng, “Spectral
and spatial decorrelation of Landsat-TM
data for lossless compression,” JEEE
Trans. on Geosci. and Remote Sensing, vol.
33, no. 5, pp. 1277-1285, Sept. 1995.

[3] V.D.Vaughn and T. S. Wilkinson, “System
considerations for multispectral image com-
pression designs,” IEEE Signal Processing
Magazine, pp. 19-31, Jan. 1995,

[4] T.M. Chen, D. H. Staelin, and R. B. Arps,
“Information content analysis of Landsat
image data for compression,” IEEE Trans.

& % FERR) % 33% D# % 63 298
A ARk AAgeht wpa
44

£ f HOERR) % 31% B % 8% W
WA e ks 9
A}

¥ 2 —(ER) % 33% B % 6% B
A Audheta A} - o) gety

e

X XA

on Geosci. and Remote Sensing, vol.
GE-25, no. 4, pp. 499-501, July 1987.

(5] N. D. Memon, K. Sayood, and S. S.
Magliveras, “Lossless compression of mul-
tispectral image data,” IEEE Trans. on
Geosci. and Remote Sensing, vol. 32, no. 8,
pPD. 282289, March 1994.

[6] S.Gupta and A. Gersho, “Feature predictive
vector quantization of multispectral ima-
ges,” IEEE Trans. on Geosci. and Remote
Sensing, vol. 30, no. 3, pp. 491-501, May
1992.

[7] G.P. Abousleman, M. W. Marcellin, and B.
R. Hunt, “Compression of hyperspectral im-
agery using the 3-D DCT and Hybrid
DPCM/DCT,” IEEE Trans. on Geosci. and
Remote Sensing, vol. 33, no. 1, pp. 26-34,
Jan. 1995.

[8] J. A. Saghri, A. G. Tescher, and J. T.
Reagan, transform coding of
multispectral imagery,” IEEE Signal Pro-
cessing Magazine, pp. 32-43, Jan. 1995.

[9]1 Y. Linde, A. Buzo, and R. M. Gray, “An
algorithm for vector quantizer design,”
IEEE Trans. Comm., vol. COM-28, pp. 84~
95, Jan. 1980.

“Practical

7H

& % T(E&E)

1970 649 1594, 19954 24 #
Soidta Hakbgsls 2q(3amp.
199591 39 ~ @A A¥dista o)
e Ayt Mapald apsks
T84 EoR= Remote sensing,
A shg 9 29

= B R(E&A) % 314 Bis & 888 2
A St ARl 2a

(1257)



