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Abstract

In this paper, we proposed multispectral image com-
pression method using CIP (classified inter-channel pre-
diction) and SVQ (selective vector quantization) in wave-
let domain. First, multispectral image is wavelet trans-
formed and classified into one of three classes considering
reflection characteristics of the subband with the lowest
resolution. Then, for a reference channel which has the
highest correlation with other channels, the variable VQ
is performed in the classified intra-channel to remove
spatial redundancy. For other channels, the CIP is performed
to remove spectral redundancy. Finally, the prediction error
is reduced by performing SVQ. Experiments are carried
out on a multispectral image. The results show that the
proposed method reduce the bit rate at higher reconstructed
image quality and improve the compression efficiency
compared to conventional method.
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Fig. 1. Blockdiagram of proposed method.

e Z7td 3% ggel W e WA AT
g 29 29 A% /M JGANE 5 WSS B
I AYH gdoz BFF FE WAEE HIAT,
A9 B¢ AN dgrdE AW 94 gL
Aee woh

B =g olsh go] Sydolesl 94 g2
wAREO] UEtE e delud dYoz AT &,
AANVES JARF & Fol 2 WeSe) YU4E 3
dad Urnlx wse HPosM JArFE I
aeln BE ool d4E FAsE nesd B v
e Wy EFVAES ol gUTh
W el FlHw=e] delel NXN 85 B HER

RE=

-1
of
o]

RE= EP+SD? (2)

st ol A A7l EFe e sel ZIAWES
229 ggoln, spje EFE BAolth ojm ¥Fe o
3 R AZUAES 2zt gdo was d2A Y&
o wetd 2 el dE JAwss g 2%
HE HE VRS

VE=[RE, R, RE.....RE] 3

o] Uepdt) of7jolA e gl $5 vehdc Ve
220 Al EAO) o8 ¥R o2 gE 7
o) 2 u¥ WEEL F283 (custering)® B
8 (iteration)oll 9)8td Z1AW=c] & JF JEH
< % 9u 97 A" sAvclelEzEH AL
dREg P F oA 99 7FFe 29 29
Ze}, o] agedA 74 999 NEge] ddHd
o7k VEIEGSE & F Jth olgA doR 71E
JZoz oo ANy B2 B 99 e

o
X

By nth BN
o og o 2

[+
mlr

¢*= arglmin( 3} | RE~C}1%,

3 I RI- G RG]

4

2 AA g g7 A ke didy £& vl e

800 . ~@— Class 1
K -0 Class2
—v— Class3

600

Wavelet coefficient
&

200

Baseband of sach channel

9 2z gigd VAWM= oy AF FINER
Fig. 2. Reference value of wavelet coefficient
in each classified baseband.
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Fig. 3. Classification method of other subbands.

49 7|1Z3& Vel aga, JeA Euiee] YR EFE
Y 39 2ol ZF Rui=e] AT HAEE DY
Z1ANES] JYEF ARE Urx s F4Fo2H
58 wetd, 99859 R RE JANETE
A JHERFE Por] W ofe AL wEFYL &
& ok

2. 71 d9g9 %33

718 ddgel ddy FEAH S AASS g8, B34 34
9 Ad & 9L F1 A7} JHF & A=
9] golBy Afd WAME 998 28 FAIE
g3, F, 7|ANEY Agel FAsd dolBmyl A

Wib(o&
WL ()= S WEE o)) (5)

9 2o, 9N S )= 2L YAEE, = BF
g 99& 474 Jvgdn. 283 v A PREEL o
gy Ay ¢A3E P ol YPGAS deojEay ¥
#e E3t9 Edsid 4 gdds FRHIES 1724
a8ty Wil 4 Hde wet WEe arg oEA
Aste 7bE e %A3) (variable VQ)& #Ech A4
o e HE9 Z7 ME

M, = 2870 =y 9 L (6)

olth. &7l Ie #E, 2L LE AF HEde YEd
% 498 ¥ $AFE dlBR AF, Wiloe

W)= VA W) )]

st 2ok oflolH V(- )E W AEE, st RUs
2 77 e,

3. 4% 99 ¥5s
AL WA AEHE AFNE AY dAF719
F4E geE 7HA, oo sHEY G ool dE
4% g, Wio &
Wi(a) = A3 Wiglod + Bi(o ®

oltt. 4714 <& A+ A B BiIE FF

oy o Wig(c), Wi(c))
AN = = (WD) ©

Bi(e) = EWi(d] — A(Q(ELWi (9] (10)
olty, q7)AA co )& FEANE, E-lv BEE F
Z} vebiT

dF gigd AN E ZIANEE WAt A Fol
2o gon, A 349 A dPHA 9% S £
Ot B mEdiMe Jd9d d&& Fid doA )
AWM FAF}L 2z dx3E Pk

9 pe 7IAMESY 99 co AAF D (e

Di¥a= Wit

— (A5 Wi (9 +Bi™(a)

an

g o] PoiAm, ol 217 FA%E FBT.
d52 F5e] 44E JIAUEE AP dix ¥u
£ 4z 2289 %de FYAIY) AN oX BS
o ded dead qu FARE Y. oW By
RFUEs o 9% ¥8 D

m {r

Rl

Di=Wi(o— Wilo) (12)
olt}, o] & EEE5L U9 4Bl w2 JE U
JogRe wEold AAA ARE o83l #FEI} ¥
2 EEEUS MAdYHez HE YANE PP, o)W,
BEEV B EET9 JdAAHEE 7| UYY9ozRH
dolX e AR AEE oLk ol o|&dtd 3}
9] 437l AY glo) Be HEHY A2E olF & U
o B3 B =RAs 7|29 Ui HELEES TF7]
Y8t EEYS AT AR AxRE d=s HFHLS
7% ggel 7 Fwicde dAA] B & EF:E
zte BEA didiNe 48 B3 (selective code)E 1
2 AAsn gAA Ho 3e FEE g EF o
N oz HdAFoREN TETD oF o|&Fo A
9 257l 12 AA4Y B2 daMn AdgHez g
FAeE YA dd

m 24324+ 4 »ng

EEOA AT HHY AF BrE A% 489
M Landsat TMO.ZEE Ao 512 x400 A9 =
7], 256 @A FAFEHNE X AREA-P 3pdolgl
g Atk o dHojel Wiy 1,234,527 30
x30m AFEE 7MY 98 62 120x120m HIZ=E
ZbA aga Hy G2, J9EF dEd 2 4%
A9 2L 95t AREA-Po]$l 9 37] 3H4uo)etE
Fddo)el2 A8t vla A¥e] ALEE AREA-P
o] Wiy 29 59 FHA4L Y 4049 TR =G B
=2 oA g deE EFE 993 dAA AE
= 39 5949 2tr) dojrgl WEdE Antonini9l
9/7-tap AR WE] (biorthogonal filte)E o]&314
3-level WTS #atgct a8la, o d@4del &
Hegg Z1Eddezs A48y 943 3 ggy sty
AREA-PYdlolugl HE F Zzte] Rui=e] tldd
AFEs Ade Ty HEE Y 2dFd: B19
A9} Zekm, of HeAsl Zo] thg3 AHAe] B2

_33_



20004 &

ARETILHE EFHELEMKE

moCHE E 238 H1% 2000/6

(a) (b)
2 4. AREA-P9) (@) 9 2 R (b)) A9 5
Fig. 4 (a) chamel 2 and (b) channel 5 images of
AREA-P.
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Table | . Inter-channel average correlation coefficient
matrix.

Channel{ 1 2 3 4 5 6 1
1 1.000 0906 0.883 0177 0468 0286 0635
2 1.000 0950 0212 0544 0260 0671
3 1.000 0199 0521 0280 0683
4 1.000 0554 0115 0.256
5 1000 0252 0.835
6 1.000 0324
7 1.000

FO. %538l¢ AREA-P 39l FAIE Y EEAY
PSNR
Tablell. PSNR under same bit rate of coded AREA-P -

image.

FPVQ WTVQ Proposed
Channelf Bit rate| PSNR [Bit rate; PSNR |Bit rate| PSNR
fopp) | [dB} | {bppl | (dB} | foppl | (dB}
1 0318 | 3575 | 0.334 | 3474 0.299 36.44
2 0500 | 3864 § 0460 | 3864 0.451 33.76
3 0286 | 3530 | 0324 | 3359 0.285 35.58
4 0498 | 3157 | 0453 t 32.17 0.430 32.31
5 0515 | 2964 | 0449 | 29.09 0.438 30.30
6 0313 | 42.37 | 0261 | 47.23 0.199 47.69
7 0.367 | 33.97 | 0402 | 33.01 0.326 34.27
AVG | 0394 | 3532 | 0.389 | 3549 0.346 36.47
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