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Abstract 2 EAske e (imerband) FHA-E AAT2H
k= Z&8 Y A g ok
Future Jand remole sensing satelite systems  will 1992 Gupta gihe 734 5 oF WY gxz
likely be constrained in terms of communication band- (feature predictive VQi FPVQ)E Z3le dqd 35
width. To alleviate this limitation, the data must be 4% A eR4E *ﬂ’iﬁ}” W Aleketgich
compressed. Image data obtained from satellite ex- Tt o WMz Rkt o Fe] R E o
hibit a high degree of spatial and spectral correla- sbZAago] o 3k eprg ﬂ?j_: o] Qg wE
tions that must be properly exploited. In this paper of kel war, ¥ ME7L HEFEojof By wHol
we propose multispectral image dala compression using AT
wavelet transform and selective predicted vector Fto = gelBal WHg o[ &3 stadolr e <
quantization. The proposed methed is based on ac- Zof et @yrh #egsia g o)e g golr
curatly predicting other band from reference band gl W32 AT Fabgpo] tfE XA tocality) &
and reducing bit rate through thresheold map. we can Al 4l5E BHE £ oA wAAY FHAL A)H
achieve hetter compression  effeciency than con- £ 9N EE deed Selska, w3 ddo) 97
ventional methods, o} Azt B4 Hl=d o si¥E (muluresolution)
ZOAHHT 3HE #deg
1. A &8 E mroir delegl Wi (wavelel transformy
WT W e o F e 8 (seleclive predicted
A WEE SlELHE Es) od #4777 (remote vector quantization; SPVQ)& o] 43 o3 34w
sensing) 2 @iz 4 dlofei A3 CHAO 23g ¢ ol 3 WA & Aghslgivh Adghs W=
o] wkal 2l o) bl vhA] ofE 2 A g G 2 #zhel diFe thEe] dlelnsl Es g P F
gl ofzi el = WY (hand)EE GHe R E A gzt daadel 7l 2 gdg viE gideg 2&,’6}
FH i o (multispectral)e] Ao} #gE = o oli Wyl ¢abgl gl Agstgnh £ s
A 7 BE, A g AR A4 s A g HAoL JIF dAE ol &l oYAs 2L ;_'f“-fa
TAL Tl o] Hobol ol &= gtk & Auyog oF Wy 2AgF syl ol of
ATHAY ThEW I doj e vt gt dy U7 22 Matsel gaApE v)E cnafc o]gb}
2o alaAE B eEs 9 golni THO o defx¥ AAH A (threshold map; THMAP)Z
2 2ntople} FRHeRE Fo ¥24 (redundancy) o] §-31¢ict. o] F olfdo M HAAEZ el 7
& rpzivh ubeba] o2 sk oielE] hEejMir &3 A 571 Awst debsa] g FHE 7}/}1 4 9l A
Hog FA%E S (intraband) $E4 @ B3 "512 Heold, e ulEE (bit rate)ol A 1:‘5% EE A=
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1. lelrg wg
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Fig. 1. Block diagram of the proposed method.
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Fig. 2. Vector dimensions of each subband,
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Fig. 4. THMAP of (a) band 2 and () band 7.
(White level: §¢ = 1, black level: S/ = 0).

5/ k-th selective code of 7 level
N number of blocks in each subband
{ =123 k=12 - N
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# L AREA-Pol i3t Zhzie] Rlxe we =3
dfAeEe Hetx #2

Table L. Interband average correlation coefficient
matrix for each subband for AREA-P.

Band| 1 2 3 4 5 i 7
1 1000 0914 GR0 0167 0553 028 0676
2 1.000 08957 0247 0616 0264 0712
3 1000 0194 0610 0269 0715
4 1000 0431 0052 0.269
5] 1.000 0252 0874
6 1.000  0.303
7 1.000
qua gl
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Table [I. PSNR under same bit rate of coded
AREA-P images.

FPVQ WITVQ Proposed
Band Bitt PSNR B}:t PSNR Bitt PSNR

(bpg) | [4B) | (bppl | [aB) | [bpg) | LdBI
1 o202 | 3758 [ 0320 | 3442 | 0202 | 3865
> o625 [ 4080 [ 0430 [ 4141 [ 0430 | 41401
3 | 0276 | 3739 {0320 [ 3314 | 0276 | 3765
4 | 0414 1 3083 [ 0414 | 3332 | 0414 | 3332
5 0346 | 2763|0367 | 2809 § 0346 | 3240
6 031343400203 | 4658 | 0203 | 4633
7 Jod414 | 3510 § 0414 | 3476 | 0414 | 3590
AVGl o33 3611 | 0353 1 3609 ] 0335 | 3799

ES grhset

ojael Aol s Mg WHel A& Gupta F
49 W L BEAS w2 B BE WIVQ
vot dgd 8 LD E48e FRYE BdHes
A7ste e MESNS e HAL YLoEA
% Egel 9482 BUE F A9

B pidas delnzg ¥WE 9 e oF ¥
kG ol BF i Fddleld b WHE At
stdch AerE WA WA zhzhel digel dist
o delmdl HEgs A Fotie Awdde] st
£ 98 7F dgez 4 o2 ¥y A3t 3
of Hgstgeh e dE9sL 71E Y S o) f
sto} ezt £ EeTs "*”Pi'loi o #y
Patzhe gk o, AA w2 BHEY 9
AARE 71F HAE olEdta oA GAA AE
E 01%3}@":} olg ol g AIAAEE e

7 818 37 Anzt A&5HRA g 4Eg vhE
31741 3]"]"‘1, e vEfoA & Ads d8
gl sich

Aekgt whHel Algg A ek Aalg
Landsat TM2 258 4L i3 stiddeleel st
o TR 2o die s A Aot e} 7]&

=

el BlEled W 0044 bpp 42
e WMEGA @it 026~477 dB Y=g 2& 3
AE AL 4 gglen, ojmRY al¢d Wy H%

o] $&3 & B FHA

A
9 (xupld 59 8

Ei},’l.'.

d

Ao

al

[11 8. Gupta and A. Gersho, “Feature predictive
vector quantization of multispectral images,”
TEEE Trans. on Geosci. and Remote Sensing,
vol. 30, no. 3, pp. 491-501, May 1992,

(2] M. Antonini, M. Barlaud, P. Mathieu, and T
Daubechies, “Image Coding Using Wavelet Trans—
form,” IEEE Trans. on Image Processing, vol.
1, no. 2, pp. 205-220, Apr. 1992,

3] 254, 24, 283, "deorEa w3 ddely
Howk AlT AP S o] R g 01/\1. !‘r"iﬁl’ "o} Ak
Takslegx Al 33d BA Al 8%, pp. 89-95,
199641 84,

[4] J. M. Shapiro, “Embedded Image Coding Using
Zero trees of Wavelet Coefficients,” IEEE Trans.
Image Processing, vol. 41, pp. 3445-3462, Dec.
1943

{51 N. |. Fliege, “Muitirate Digital Sigral Processing |
JOHN WILEY & SONS, 1993

[6] S. Tang, ]. Wang, and K. Zhang, “Spatial and
spectral  decorrelation for lossless data  com-
pression  of Landsat-TM  imagerv,”  Proc
JGARSS 94, vol. 1, pp. 332-334, 1994,

— 676 -



