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Wavelet Packet Image Coder Using Coefficients Partitioning For Remote Sensing Images
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Abstract : In this paper, a new embedded wavelet packet image coder algorithm is proposed for an
effective image coder using correlation between partitioned coefficients. This new algorithm presents parent-
child relationship for reducing image reconstruction error using relations between individual frequency sub-
bands. By parent-child relationship, every coefficient is partitioned and encoded for the zerotree data structure.
It is shown that the proposed wavelet packet image coder algorithm achieves low bit rates and rate-distortion. It
also demonstrates higher PSNR under the same bit rate and an improvement in image compression time. The
perfect rate control is compared with the conventional method. These results show that the encoding and
decoding processes of the proposed coder are simpler and more accurate than the conventional ones for texture
images that include many mid and high-frequency elements such as aerial and satellite photograph images. The
experimental results imply the possibility that the proposed method can be applied to real-time vision system,
on-line image processing and image fusion which require smaller file size and better resolution.
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Fig. 1. Wavelet packet coding algorithm.



Waveler Packet Image Coder Using Coefficients Partitioning For Remote Sensing Images

X

oo 2 FZut B35 3}17|(Huffman encoder) } A
3.8}7] (arithmetic encoder) 59 JEZH {
7|2 B33stHKim et al, 199).

1) Hlo| &5 =3 wHE

ol A WHEpAA 7P T3 AL
7Fedt BE AolEH f‘ﬂ" 5 TR G 7t
7& @shs} L}]Q e 3
£ 8 =71d= @Ei—’ﬂ]‘% AUAE 7FLR
e W Eo] AAHIOY HES-IAIE HF
< EUE Ramchandran®} Vetterliz} #)otal wisl
of 7t HHgE ALE AAAL U
(Ramchandran et al 1993: Li et al, 1997). ZL&fvk
o] ¥FYUFE A7 Lo tiaf BE 2z
SAEE AEs EX s 453 HESS
Atsle HAH e 71AE Folrhr] wiel AL &
FE7F UFE A AAZe] FEI7IE dAEM
T B7hsslth tgo] dolER H3 Wil
ojo] AZa} dxlgh Aol EFEo 7] Wizl
o2& whAe] ol 53l MEtlA 71 de] &
oz AZEZ oY 7559 4 7| o

fol -y
4

A gAgke] FAHE o8 F FEE YEE
29o] HI olyd olfFE B =FdAME
vy e e dEZH N dudF
(Coifman, 1992) 7|82 3 A E L AFETY
g 5% dolER W7 F53 dyFE Al
e 7189 G YFEC] ZE BAFES FE
A}k Bk

2 EZW 2} SPHT 21 a|&

EZW(Embedded Wavelet Transform)e $)o] &
g /e R e B 9 FIg ¢ieFE
T deled W3 AHE 7P & olf3te A
o8 odHA UrhSad et al, 1996). EZWE ¢4
& deldoE HES-FAZ HF Hsol FX
Ag kol & SoASEH 94 R33N A HE
st Yl (embedding) §4E 7L Jo A

A7 Aol fals
SPIHT(Set Partitioning In Hierarchical Tree)+=

EZWE MAAZ €383 2 2 EZW7} dominant
pass9} subordinate pass#ty sl T e EE&
ol &3l AFEe M4 £ME AHI}Y F33
=t wls] SPIHTE: LIP(List of Insignificant
Pixel, M58 AFE9 FEAF) & LIS(List of
Insignificant Sets, ¥lZQAFEY A4 AFEe
FEXJY F5)g ol&3td AF £AE Bo &

52 Fue E
zm; HYE dolEe) e Folk &
w JEt Ao1BR HA MBI
DT F27F BEEA o} 99} 2L gD
9 wwng ol &3717k 4 k. & EZWit
SPHTOIA o458 FE-E-AAwE 3747}
Ju2 $A97) Rt

il
aro rov

A

3 ASEE Yol
Y53 G F

_ﬂd

mi

*.
|

o] Aol dolEd H7l AFFFANN AF
v B9y B8 Fud wa RE-4 34
o t$3t= CPSOE AEo] AYsty, CPSOd
n2t 7t AFE AREL /HOE FASAA E
3l A2 dolEd AR Fasb] g1 F
& Atetazt g olE F3 Iz WA
ol &l el A °?<4°§ AHEEHE AMZE
gl 7S AolER 7 WA E GHHoE
AHE o QeS CPSO ELH%Q ANE Bt

o Y53kt At

1) ®igHel =3l #587(2 74

A dueize] AN REH] THE
ALY oA e A3e FHOE BY
e 2

WA

9-7%) biorthogonal YEE o] &3l 4=
FdE Aol 2A dolER AR ety 7t

-361-



Korean Journal of Remore Sensing, Vol.18, No.6, 2002

TEoA AFEY 1A AEZHE ALtslo o8
H] L84 (cost function) 2 |23t} Biorthogonal
Filter+= ™ 3 A7} (symmetric extension) S 3 4
A4 FEAMeY HEY 23E AAT £ Yo o
A Hgsieh 7 L=y 2ERA

R
% e Mg AY=EE HE &
3] Z

71E9 deuis e golEal WidAME
< Addstie BE FE
of TUT Futg FLA AA sk i
i R B AR R
olzidt UkAel ARZEIYE Y A&

wrEe) sEugs AZPg FUYs HE
g gmsEg 39 sad,

L
(a) an example of CPSO0 (b) other example of CPSO0
L
(c) an example of CPSO4 (d) an example of CPSO1

Fig. 2. Examples of CPSO in the wavelet packet transform
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Fig. 3. Satellite image of Fresno, USA as sample #1.
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Fig. 6. Wavelet Packet Decomposition result of sample Fig. 7. Wavelet Packet Decomposition result of sample
image #1 as shown in Fig. 3 (Fresno). #2 as shown in Fig. 4 (Carolina).

Table 1. Results of the performance comparison between CPSO and SPIHT.

Bit rate Sample #1 (PSNR) Sample #2 (PSNR) Sample #3 (PSNR)
(bpp) SPIHT CPSO SPIHT CPSO SPIHT CPSO
0.125 25.10 26.19 26.31 28.71 21.34 28.05

0.25 27.80 29.12 29.26 29.35 29.30 29.58
0.5 31.61 32.08 32.61 3333 3345 34.23
1.0 36.22 36.44 35.66 36.89 36.72 36.92
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Fig. 8. Wavelet Packet Decomposition resullt of sample
#3 as shown in Fig. 5.
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5. Conclusions
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