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ABSTRACT

In this paper, we propose a novel JPEG-2000 compressed image retrieval system using feature vector
extracted through partial entropy decoding. Main idea of the proposed method is to utilize the context
information that is generated during entropy encoding/decoding. In the framework of JPEG-2000, the context of a
current coefficient is determined depending on the pattern of the significance andfor the sign of its neighbors in
three bit-plane coding passes and four coding modes. The contexts provide a model for estimating the probability
of each symbol to be coded. And they can efficiently describe texture images which have different pattern
because they represent the local property of images. In addition, our system can directly search the images in
the JPEG-2000 compressed domain without full decompression. Therefore, our proposed scheme can accelerate
the work of retrieving images. We create varjous distortion and similarity image databases using MIT VisTex
texture images for simulation. we evaluate the proposed algorithm comparing with the previous ones. Through
simulations, we demonstrate that our method achieves good performance in terms of the retrieval accuracy as
well as the computational complexity.
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A71A, ¢ & WE r2 7 BIE bl 1R A

olfl= AFEQ 3|aEadS vehick D3} vt

W2 FAE A2 D ae] Aehs A9 o
A5 R dakeR BREd, e pe
dare) FHAQ B4 2R 5 9T DF ol
galo] 2t oial Uehi: EAR 54 4EE
FHE 4 olck w12 Ass] 7wz
A RS F2 AW AL olgsle] g 9
2 49 HEHE P 4 Uk A% ©F ol
89 % Q) AR 54 e ohest 2k

D(Q: d)le((Iad)+w ¢ DQ(Qad) (6)

©)2] v DT} DM Alo]] 715 (weighting)
veRdch. SSF 74 dwelE2 WCF d3Els
folEsl Alg 27t obd WE J9E 5A
1 73t We A4S 913 B4 849
Z250, 1) el A% 3 AY WA 5
k.

o do o >

e

A

3.3 @A &lId(packet header)

e 7lat Ha

UM A T e B4 28 s] Sl
Jezs] B53E Fasjolt v}k Mandald 7
A A7 E0)7) Sk o F 2E”] dY AR
£ o83l EAS FEshe daeEs AU
P JPEG-2000 A lti(packet header)ollE 2t
o 525 33| 98 a7E= HE )
Hej=le] glek AAIRE W8-S EFEI A4 219
Amnex BE #I=x wigitt 23 5ol L, tHge]
MSBx MBlEe|a, 7t F= R4 7P w4
T2 Jehls A4 v|ES PRIER AL o
H 59 e B2 pHEE M-—30] Hot
M-P(=P)E ‘02E AYA = EF A

HE Sz T, weh @ o ol T= BE
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< 7R3 e FddWel R FES cRsAl
TAE Aeolch A Hdx 74 2= £F9] 0
oz AU WE & RE 54 ez o]l
ZAMe ke WS o2 PHF(Packet Header
Feature) & ¥ &3t} Qo] Huy & FAsl=
s= 2% ] RIIEE o8l A ()3 ol
H¥(mean) m, % FF P2Nstandard deviation) o,

& 7% 4 3t

AR e 23 & cdake] Al Hy e
3k+1 =272 7IAA el A4S 93 §AE @
Zboupge Aol g 2 deleilols W4kl 7
R oA FF m, EF AR 0,9 ox9 g

o2 Al FYYe

Dlg d) = 6i‘l(lmg —mi+lo? =), 1 < §<3k+1) (8)

s=

PHF 74 &7eg|&g Azl sk A48 Ast
5 & F A AR Al ArE FEs
7] wEol SlolEE AT F= EF9 =l
wi7ksle] whe o3k ukd 4= gtk & tlekdl 7
BHs Jeplle A7 54E Agshed Al Al
o] &g Zlelck

IV. 28(Context) HE J|Ht 24AH

o 18] e $3F3} D= JPEG-2000 A
A F331 HAA of 50%] A7l A8H
o} oka] AlwE WCF % SSF 74 dara]ZellA
£ ZE dolEsl Fudez ey X33 7
g F3of ] el 54 W TS S
2 A7 I 9 g Azke] sa7E i dE
23] 2335 HHelA A7t e iy SAE &
fHo2 Ae & 5 oohd vize] 2 FN A7t
Q7 B 0]5E & 5 s Aotk ==t
A B E=FdiE JPEG-2000 B33l 3L &
o 3Ysly, 7t v|EeA s £ AW
olgsle] kgt EAES FE2T T e A=

2 g
& e Ad £ AR 39 QAR A
So 28 Ab) Ase] TEAQ Ao wel 2

2L o
e &L

b olaig B Ani A7 e 5

A & ARG % 9hE BRE ohlet wla



i dERY S35l % A G4 dojeHo]x A4

O

Exds 2 FAAL BAE o83l <A
AAql BAR AR Med ¢ glch =3
JPEG-2000> Ak F33br19] 7kl o mdl 3
Astg A WA 7 £ ARESe7AhE 7
F33} 7lgric)t HAs) sivhad 2 #3F). 2
Z2 Aol F2A A" wel 25627 F
oA zCet MC71golM= 22k 978 2 370, 17
3L SC71EE 1627 FelA s & AHHE
soksiadci? matx dak AN BHelr 2 o 2
B oSl 27 A Alpe] F8 Al W)
off thsle] ok AHA W& 4 girk weir] 9
AR A ﬂl—r HlES] Z8 Al w3l A
WA e 4 7] wEell vk’ A Ae
7151k W3} T3 2L A5 34 dloleHle]
A elA Zhldt Ao veld 4 olch E 1
2 2 ¥ 3& 5994 ZC, SC 2 MC7|
T ARzt Sl gk 9 Al F8 A
Holol| thale] WA P& FEE iehdrh
71 F8 Al A dFubdE e
50% 2 7Pdsta, 914 AR 2 | g el
RC71E9] &9 AHE(17, 18)F LM W=t

i AR 17 T4 A’ F8 Age) Al
glo] WHAlElr Eu AW 18’2 wheed] 48)9 ¥
AeehE Vel 9] 14782 8 AE e
3l7] Wil el s o slok aej3 SC|

5Xl£ m% B P 2

ATl AR A AL F8 Ak Aeld) HIA
°‘° 7C71%9) ) Ay, HE

4 2E(%) = EE%)
0 0.39% 5 0.78%
1 1.56% 6 11.72%
2 430% 7 37.50%
3 12.50% 8 25.00%
4 6.25% 7C Hi 11.11%

ol 2% A Ae] F8 A Aolell HaHA
°‘° SC71%2] ¥4 Ay e

i E(%) ] EE(%)
9 25.00% 12 37.50%
10 37.50% 13 56.25%
11 56.25% SC " 42.5%

3. =] o8t A ALY F2 Ay Hold W]
%E& MC 7129 ¥4 A1 g

= HE(%) pac HE(%)
14 0.39% 16 100%
15 99.61% MC 37 66.67%

& T FH W), P, B) ATE] HE
(+ E )e AT s wER] devka vt
AHelw 24 Fo Al Holut megich Wl o
o & H3rb w3 As7lEle

AFBAde] 7] wiEel 7o) HkAE o] Er) o]
735l SCr71ee A Aol WAEA 9L o A
L3l Eolal Zelgl 9 ARE sl A
g e Hw E3 219 Annex DA Table
D-2, D-3% &= uight), g2z A A vjEe
F353} 7)o o] ALEA e AT 2o
2 7pdidt.

1, 2 %2 F 30 Jehixo] s gt
T HR0~16)9] WIA] & AA HE FE2
oF 30.15% 1A% o= Az} dAtelr] WAE = 7+
o Anrel A #g B¥r} ©F #UY(uniform)
gt 270AM 92 o otk zElv ¥ 60l
Az e Axe] AlA 34 gES AlmEd A
ukz o2 u|FY(non-uniform) £=EE Jehicl 1
Y 62 o] Azt A 10718 A=ste] L, 3
el 2t F= Ar wky shge] HFE ZAE
ANE vepditl dubgdoz 1f Rojdelde ZC
7l B9 7-8°, SC7|&2) T ‘13°, MC7|&
o] 79 ‘15~16° AxrL wol Alg) oA sl
| zZeree] B9 2, 4, ‘529 MCree] &
‘140 oSl os WaE SEe X AA o]
Y Agee] by #5E5e o Y AR »is)
s 7] wiel $8 A Are] wkde] s
HYER] & T A FFE FES o ol
Zolch MC71&2] ‘14 £ Hul= ofd Alkg] H]
Eoq ZC71&9 &9 AHE 0 AH AR
vetdla, A vjEeA 9 QAT 879 T8
e Azt ZE 0l Aol EAgl.

wepr] gl 9 ARE Adsie] 54w
5 FAToEHA ok’ A3 A 2 s)ske

Prababity
°
»
-

e 4+ 2 3 &« 5 6 7 8 9 1 11 12 13 14 15 16
Context

33 6. &¥(context) AR A BHE(LLFD).
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ojzoll 7AZ HA A|xEE FEF 4 glvk 19
& 27} 934k Flower02’9l| JPEG 4=, ¥4 %%
20% 2 AlA w3 51(180%S ALt 1,y
o] Z+ w|EdA WAl T AHE JEZT
(entropy) W3}FS vieplick 2el4] BelFRe] o
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A2 diKquery)¥} dle]emlo]x Ik (database)
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ola] E4 2ol 9 nES Al $ALE 27
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A9l FAE HAslw, o] F AT £(rank)
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22000 233 AL
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Salelel Aol st AR
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ko2 CXF(Context

4.1 §& FZ(feature extraction)

B E=Fella] Akl glE CXF 74 "Jlfﬂi
A EA He FAAS 9§ 9 AR E2Z2 A
< o537 2ok "A A <de BEA dEE
Aslz] 9k HAZ Yo g Adgiel ae
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& 9% AH vE dUs 98 7 vlEdA
ke £ o9 BE AW p)E ol8ale] A

AR

E2E 2, 5, Ae) éou =7 pojel
A we HRE AAE wES 229 sl A
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Sl SEiad
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|

JPEG-2000
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et Organization —»| for Feature }—| Arithmetic Code Measurement for s for Feature - Probability
{Tier-2 Decoding) Extraction {Tier—1 Decoding) 8it-Plane Selection i E:
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Transmission Transmission Transmission
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Constiuction Normalization ‘
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W3 Y] AR EAS
F23hs dlo] 949 7t 34 AAPHP) AlAES
3 2 73%‘?}‘:]'- )3 opefdk Al A A
E =Fldes 7 7R s
+ AR&EL 73"—‘1 daelEe] FEAS FHAP
A%t ZA-E(Retrieval Rate, RR)F 7348 95t <3
Hoge| K33l 4 B4 HeE PAsled 48
H= A7NRetrieval Time, RS 739 AxH2] 3
7F A=A ANk A4S RRE T3] S
o AE ARl

# of images aoquired in the rank R

— T X 100(%)

RR(%) =
(12)

3714, rR w"r/‘}l‘: BHE B3 A = P
FARE W8-S 23k dloleflola keS| &
HE 4E}LH°%, = Agodde re A Y H
—‘mﬁi A AR A RS vebls
e N THIC AAE RrS A7 dle]
E%Bﬂﬂi‘ﬂl/ﬂ AL ) A% Eel <4
ROl E3He AT A4 3L oo A
A A7 RTE JPEG-2000 45 Aele} 34 ~E
HE AL AF ddoze 53} 3 U £
HEE TSk fssle AlZke vehdch

] dlolelo]x TS ¢
7+ A7t °é,"z}°ﬂ E]-% =H(distortion) WHE A
,Q_s].o:lr;]. g Alfeg= 1A Z;‘q(brightening,
darkening), AF='d(sharpening), 2~F% (smoothing),
7Y A-S(uniform noise) 20%, JPEG(Q factor 30)
2 JPEG-2000 $+&{(Q factor 40), 3A (rotation,
AA 9EE 90°, 180°, 270°% 29, =7| ZA(scaling,
H(1024x1024), £4(256x256)), Fo](translation,
5 W3k 20%), 21232 A (cropping) s 15714
2 AelE 243}e] F 3840 (=240x16)7) wlo]E]
Hol~g  FAscE ¥ 10 Az 94
‘Flower02’ ol eogt A& e] & 7|slshd =gy
< A48 23S Jepidh

A HA A UAE 2z} gis A dater
AM2-3le] WCF, SSF, PHF ‘;—2 zﬂ%‘%t— dwe|F
CXFH]—B—] ',] 7éxu /\]/\eé] /1-]
olejHjo] A dAke 3-# °ll°1 B #3E s
3, 7t RS 64x64 F7|9 ZE EEoR B
g} CXFEE]Eell B4 Hels wAlsl] A%
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:L%I 10. ookt QH‘—T{"% et M]T VlsTex(Vlslon Texture)
7547;} 34} “Flower(2’

1’]7“51 cAE A8 4} 4l ZH(brightening,
daIkemng) ApEY), AR, &oal e 20%, (1024
x1024), %_14256)(256) 900 zz] 1800 33, 2700 A, 20
33, JPEG 4%, JPEG-2000 °¢%, o) 20%, = ogah,

4 Fogege A MHEE dehle
LR 22 = 2718 JWRAe HL, LH,
ellx] ¥ HwE FEFcl geln Rl
7+ v Eellx] AERIE FAREI A ) HIEE A
W3t (B=3) ZC, SC = MC7|&dlA] LTAsl=
8 AH0-160F ol&sl] FA WElE AR
(N=16). 233 Y RS 98 A7} 9Fo) A
45 cdate] o=z FHIJHR=16). E 4=
VisTex HIO]EMIOVOM 0194i Algk 407H HE

3

3& 7éa4~a— Ura}‘ﬂv}. E 45 *My.td xﬂf:}s]»‘_—
CXF 74 dxelgel Azt WJ 734 e Azl
Al Ao g 943
JPEG-2000 +-33} % izg} A4 ulsk=
9 Au= A7 o:l/\L,] %_,_z-lo]td/p«]i ;5‘_]‘?1'7‘—'].‘31
548 manper A Mg g & ¢ stk
Feede] oedgt mlE A} Fo Al Al

4574 BAS o14% Pt Rl 07
s, 7 B ARE A AGe] F8 Al
EARS e

wedol] ela) EAsL] Wl el
2 A ek 5, Sl s 4 Al w
E7b 938 wRE dA Al vlEdMe 2
< T ARVt LA o] ¥7) wWEelrh w3
Aokshe ga]FedAe dlaeTe o]8sle] A
o] AR SAE Aesty] del o
g AlzAe St ohel 1Ekety wigte] A



=¥/ JPEG-2000 -3 NEZY] B33}o] 23k A7} 4} dlo[eirje]x A

T 4. 3 94 23N A3 A9=3, B=3, N=16, k=16, RR(Retrieval Raie(%))).

2] odap WCF SSF PHF CXF
RR(%) RR(%) RR(%) RR(%)
Bark03 62.50% 50.00% 37.50% 100%
Bark05 68.75% 43.75% 50.00% 93.75%
Bark08 75.00% 43.75% 37.50% 93.75%
Brick06 62.50% 50.00% 31.25% 93.75%
Brick07 56.25% 31.25% 37.50% 100%
BrickPaint00 68.75% 31.25% 37.50% 87.50%
Building05 81.25% 50.00% 50.00% 100%
Clouds00 81.25% 50.00% 56.25% 93.75%
Corridor01 62.50% 37.50% 31.25% 87.50%
DocCageCity00 87.50% 37.50% 37.50% 100%
Fabric03 50.00% 37.50% 50.00% 87.50%
Fabric09 75.00% 68.75% 43.75% 100%
Flower02 56.25% 50.00% 43.75% 100%
Food04 62.50% 50.00% 50.00% 100%
Grass02 50.00% 56.25% 62.50% 75.00%
GrassLand04 56.25% 37.50% 31.25% 93.75%
GrassPlantSky06 56.25% 37.50% 43.75% 87.50%
Leaves04 75.00% 50.00% 43.75% 100%
Leaves10 75.00% 43.75% 56.25% 100%
Leaves16 62.50% 37.50% 37.50% 93.75%
MetalOl 75.00% 75.00% 56.25% 81.25%
Misc02 56.25% 50.00% 37.50% 87.50%
Paintings02 43.75% 50.00% 25.00% 87.50%
Paintings04 56.25% 43.75% 43.75% 87.50%
Paintings12 62.50% 37.50% 37.50% 100%
PrisonWindow01 87.50% 68.75% 81.25% 93.75%
PrisonWindow08 87.50% 50.00% 56.25% 100%
Sand03 56.25% 50.00% 43.75% 87.50%
Stone02 56.25% 50.00% 31.25% 93.75%
Texture03 75.00% 43.75% 56.25% 93.75%
Texture05 62.50% 43.75% 37.50% 87.50%
Texture08 68.75% 43.75% 50.00% 87.50%
Texturel0 43.75% 37.50% 37.50% 93.75%
Tile03 68.75% 43.75% 31.25% 87.50%
Tile04 81.25% 50.00% 25.00% 100%
Tile07 56.25% 37.50% 56.25% 100%
ValleyWater(1 50.00% 37.50% 43.75% 93.75%
Water04 50.00% 37.50% 43.75% 87.50%
Water07 68.75% 37.50% 43.75% 87.50%
Wood02 75.00% 43.75% 68.75% 87.50%
45 3A) dloJeijo] oA Holud M AlSg E 5. i3 34 vloleflol~s} i ¢ o HT A

A AZHRT(Retrieval Time(s))).
WCF SSF PHF CXF
RR(%) 65.16%  45.63% 44.38% 92.81%
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vebd ¢ glok a2 Aldse daElEe A
Ayl 9 HRE 3E5) Lol
A e g T 99 vee) 2P
L o)Bg e 4 gtk T 5L o= o) dlo]E] RT(s) 2.299(s) 2.182(s) 4.7x10-6(s) 0.075(s)

T2 —a

Hlolx A Adge] HgF HYERRF HT A

L tm St o

AZRDE ek RTE EAS 225 98 £ 59 vhehEe] Alskshs CXF dweEe
253} o 9 delellol 34 @ /4 B4 3EAQ dE2s) BestE Ei 23 Foody
HEl 2 PASIEE 4a¥E A7E ojulgnk HEGl B4 wE 74 8 fAE 29E 595



2233 =EA] 075 Vol. 32 No. 5

CxXF

3

-1

AR(Rotrisval Aate(%})
»
&
#

Decompasition Lavel

T2 11. tiefRE so]83l &) #Mdlx WCF, SSF, PHF
3 CXFah Q) 7148 AN S=3, B=3, N=16, R=16).

7| o] WCFe} SSF WPHic) oF 29~30u) w2
A7kl A A3 4& 4 9lch ¥]E PHF by
< Hu3t S A W] wiel A AA
2yl VR A A7rE e AT A A
T siSol Wzt A3 "ojAleh a1 112
tlofst dolEa Fall Ao Agksle Wyt
71E wbHe] A4 £33 A3 Jepdcl. WCF,
PHF H)—BLQ_ 51]/\]—57]_ Z:ﬂ.@oﬂ EC}E}- E}) HTE]E_
TA] 3 Y] St wolur] alEel 734
A Zolx|A|ut SSF= olehe ] 714 Hgo]
Hoizict o] H4xl Aty w|E 9|2
Azl T8 A Ase “‘BH°LI 7} Eolidol

‘——0
L

e} ofgks wo] wkrh= 7j 4 ook g
al ‘E‘ 1_3011/‘1 Z'"?_}_j]'-‘:‘ oé-—l—ﬂUL. "’]O]H
gl Hal dde] e 7ol i“ Y 1&e =7

Z=o ML

L A5S vehit
ErollA Aslste 2ae]Ee

oAt 71 HJ“JED}
o A 2

e B ddsle] Ae) G iy
Shae A4 I A A4 A5 Al

Hokel Fd A 20%, AA wkEE 3A 180°
JPEG $5(Q factor 30)°] A8 3 A2 o
o2 AMSRITE & 62 X 49 7 A WA
B AAE vt AI9E Jehlle A 94
107H—§_— *dﬁ-‘is}"% B AN e RRI} B¢ AR
RTE £A4% AHE ek RT= EE dlo|ey)
o]~ °é*¢}°ﬂ*1 52 WeE Pl a7se

Az Sfulsi AY ZAL 9B GUE A o

6. o oA AN A8 AsNS=3, B=3, N=16, R=16, A9

$o2 AU AS 2
& Asiusd s os Aag S

i

7g—r WCF, SSF % PHF 4uz|& & odakg
Aol oz *F‘lﬂ % Hr} A Adge] Eof
2|25k Aleksh= x 49 7&*-‘1?4 714

frAkeE Asts ‘JrEMD} —zrl SSF % PHF &7
FollMe T Fe 20%71 A= °§*c}~a~ 2o} of
Ao AR A4 Adela A Aol |A3
‘Qﬁz& o 4= ot Ao} ik AMlg A¢g o

£ oS dofedle]lx S A9 A X

ek ole A8 %oz A2 el FAH
B A 2] £ ) 29E e 5,
7_]-13]1:_ E}Hi ‘*X_S_/J-EH w) 71— ::n:.g_

£2] MSB AX= kgl wizksly| W] |98 A
71':]- o:hl-o] 7]—%]_1__ 9= T_% gHE-} EA—?o] A}a}xl_g_
& 4 9lc) WA B =R Agksls 2a A
= o]_&s],o% £ uﬂEiE :F-/Ha}__ CXF‘:”'
L i) S £ Hus) we] 2A P
s ebr] el Az ake) FyAQ Azt A

4% Eapder % BUTE AE ¥ 4 9
E]'. la]n 124]*1% 7 7]‘:}' 20% 2 Z—"l o?—ﬂ' oAk

‘Bark03'2 2] Ao E ARL3IIE o Aldsh=
dwelEe] A ARE SH(r=16) HE Jepick

5.2 TAL ZA A Al

o Age fAF A 734 Awigct
AFE e VisTex HoleHo]rola] Huby oz

AR ARS lJrE}LH“ Azt A4 25708 A3t
Aok 7 Azt Ak AT 2|2 Egste] {4}
34k dle|ele] ~E /‘*6}4 a3 139 @<= fr
AL 3 A4 ARS Qls AR 98 dlolelue]
2 QS Yepdch

512x512 2715 7Rl 74 Ak dAE =27
(128x128)2 B-&sjod(z+ oJAlnjc) 167H) Z 4007
(=25x16)2] FAF 34 dlo|elule]~E A sl
I 139 e e 2= ﬁ%% “Tile08’ <]
R GAE el 2E doleuo]a Ak
53 dlolEsl HElE ARgsie] 28z Eajsigle

0
s

dAk 1. 7Y AL 20%, 2. 1A 1800, 3. JPEG 4.

WCF SSF PHF CXF
A9
RR(%) RT(s) RR(%) RT(s) RR(%) RT(s) RR(%) RT(s)
1 58.75% 8829.54(s) 6.88%  8377.07(s) 9.38%  0.018(s) 90.00%  287.89(s)
63.13% 8827.89(s) 44.38% 8376.55(s) 30.63%  0.018(s)  93.13%  287.23(s)
68.75% 8826.73(s) 18.75% 8376.12(s) 38.13%  0.018(s) 93.75%  287.43(s)

508



deza ssfel olg A% G4k HoleMol 74

oS

e g L(*'4“’;1 %}” 20'7

R13(900 E]Z-l) R14(za}al) ‘

o 7} BodE AR e BE mr)E 30x32
i Ak Hlolelo]s NS HbHos
UAE AR vehly] Bl 54 2S5 98
IL, HE ohet 20 (AL, LH,)E ol
£3ek(s=3). A 7 ¥ojde] JEZAE 24
st} A A wES Adusia(B=3), ZC, SC ¥
MC 7)) &) 73E(0-16)% A5l E—RJ HlE]
5 FATKN=3). =T FAE 34 A 109
KLDE o]-83}=, -FA}F dlo]efulo]x odat 44 Al
e AT 81 RS A8 AR A ¥ AR
AAsIschr=16). 13 145 RE dolEo]~
G 2570 A JAoE AMgEle] AYE 43

@ 74 29 vehich 34 4% FE 990

7} dake) FA4 el fAske £ <3k g

ge) gz Adslel 44 A Fusion
7 R4 RR U A4 A7 RTS) B¢ Pk
a3 148 Aium $o guel AR 54

R16(Leaves05)

R15(2700 i]?ﬂ)
2 12, d9F 34 AA AsjAe dak 7Y 3 20% ‘Bark03, S=3, B=3, N=16, R=16).

ol 8% 5A F& whyol fAb @4 dleleiule]
AN $3he & 5 ek ol Hle|EHo]
A 9 QAT Fo Al Auot Ao
W o EERS dehlitEiE 84 Ae
T AE wiACdE & 9% T4 97) wEeltk
wEbA BE DR EAShe JPEG-20009] 9
ARE AT ARE vEle A A3 s
Aolsled] &84l Mol WE 2R A= 4 )
o & 72 2 dHo|Eulols A4S AREEl V)
& A4 s v Ay A9 el
RRSE RTE 27} wlolelmlo)~ 40070 A7k 34
9 .v:lﬂ- A Aeal i A4 A7k Jepic
7€ AER B EEeA Ackke 4 &
'7?,]5- CXF7} fAF 34 dlofeidlo]~ 7 Ax
A= 71E dmeizect 93 A4 Ane
Bhds & & Qich SSFoubge Alsksls weiw
A A FARE A ekt At

[o

i O.u., l) > e
i

509



’07-5 Vol. 32 No.

*
«
.
W

SR SR BN TS S
“‘ ¢ o 8 ""
e e o O:I?

SR A A A e .
® o o ¢ & & @
® 9 ¢ & 8 00
e & 9 . ¢ & 0

22. SandOl, 23. Tile08, 24. Water05, 25. Wood02),

19.69%

woos ;

S
2
g
b1

i
i
[

s i
40.0% '

AR{Retricval flato(%))

|
1

|
|
]
|
|
|
i : |
| i ;[‘1
} " L

3
g

i 1 i
| i .

i
|
|
|
i
;" o
i
|

)

L]

£.03% .
T2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 20 2t 22 23 24 25

Query Image

T3 14, A B AR AeKS=3, B3, N=16, R-16).

510

RN

KT ERReR

AV ey g d

.
Fassiearavy
.

ex e s el e

Gavararrved
PO EEE RS

@

(b

T3 13, @At 94 AAE A% A <3 delelse]x 2570(1% el SAIYIS 1. Brick00, 2. Brick04, 3. Building09,
4. CloudsOl, 5. DocCageCity00, 6. FabricOl, 7. Fabric09, 8. Fabric13, 9. Fabricl7, 10. Fabricl9, 11. Flowers05, 12. Food00,
13. Food01, 14. Food09, 15. Grass0l, 16. Leaves12, 17. Metal02, 18. Metal04, 19. Misc02, 20. PrisonWindow11, 21. Sand00,

T Rl GERr. ote (R N 3 .—_q 8 Vi‘i i;‘“‘i‘*i

B RIS e
:”,’,.:-QQOQ ..‘.,.‘,“‘
® e S e e S e e a0
0 8¢ ¢ 0 v 8 & & EFET
¢ ¢ 5 4 06 e e 0
oi lQOOE:CQQde}O“l‘fQ{
PN ‘A“;“"‘A,“..q,

6702 85 A7} Ak ‘Tile08'.

F 7. A A A AR An(§=3, B=3, N=16, R=16).

WCF SSF PHF CXF
RR(%) $8.88(%) 9531(%) 41.13(%)  95.69(%)
RT(s) 7991(s) 77.88(s)  0.001(s)  8.238(s)
= dye]Ze] AM A7lolA] B o558 Ide 4
gicl z=lx PHF ¥l B33l2 $six] o)

el A4 AL S Hold A% e
WA A mgelde Ak gwels 2 o
2 34 gzt dxslA olAich



=/ JPEG-2000 ¥ dETw] B35l 3 2z}t G4 dlojefue]x A

Vi. 2 B

B =FxE JPEG-2000 3% dojolx] &8
54 deE A4 5 e AR 27 <
A A dyelsg Adkslgnh 54 HelE A
£ ¢13) JPEG-2000 AERI] EF3} HAS E
chokstA whAlsle 9 AEE o]gslgith ¥
AR Azb Ak A ' SA4E ZAF
22 A& 5Al & 5 9lE Bak ohe} o8] riH]
Az e w=e 7131w £ wskE Jehy
A W@7] Wil vhefst = <dak dlofe{lol A A
Ao ot A& viehlisich =3t vkt g5
AAS Ao Atz Alggt A A ME 7]
uh R} $ste] A|gkehe due]Ee] A
geld 4 s, dAT HA5E ehlle AL
G4 AR Hohd AsE vehligich 18|32
Aokl dae]Ee 533} S FEAHeR F3
s17] wEel 54 W& FAs] A% A4 Az
2 Wre] 27y 7|E daelE vlasie]
ot Aoz FAEr). ol 34k dlo]eiuo]x
Z717F ARTE A”lbshe daE|ed] o5 U%:
Bol I Zloltk webd ARlee daElE
A7} F2ke] Fofidel weh Bihgl ool tA" 9
24 dlelgjdie]~rt Zoletal Qle AUl e o
ofst mujad Aol g ZE HAS 7 #
T e A FEE AT JoE =

o

¢

|

o rin

AnEd
(1) Khalid Sayood, “Introduction to Data
Compression”, Third Edition (Morgan

Kaufmann Series in Multimedia Information
and Systems), Dec 1, 2005.

(2] Information JPEG-2000 image
coding system, ISOfIEC International Standard
15444-1, ITU Recommendation T.800, Dec,
2000.

(3] JPSearch Call for Proposals(CFP), ISO/IEC
JTC1/SC29/WG1 N3792, Nov, 2005.

(4) Majid Rabbani and Rajan Joshi, “An
overview of the JPEG-2000 still

compression standard”,

technology,

image
Signal Processing:
Image Communication, Volume 17, Issue 1,
Jan 2002, Pages 3-48.

(5] D. Taubman, “High performance scalable

(6]

(9)

(10)

(11]

(12)

(13)

image compression with ebcot”, IEEE Trans.
on Image Processing, vol. 9, pp. 1158 -
1170, July, 2000.

Chung-Jr Lian, Kuan-Fu Chen, Hong-Hui
Chen and Liang-Gee Chen, “Analysis and
architecture design of block-coding engine
for EBCOT in JPEG-2000", IEEE Trans.
Circuit & System for Video Tech., Vol.13,
No.3 Mar 2003, Pages 219-230.

J. M. Shapiro, “An embedded hierarchical
image coder using zerotrees of wavelet
coefficients”, in IEEE Data Compression
Conf., Snowbird, UT, 1993, pp. 214-223.

A. Said and W. Pearlman, “A new, fast and

efficient image codec based on set
partitioning in hierarchical image coder
using zerotrees of wavelet coefficients”,

IEEE Trans. Circuits Syst. Video Technol.,
vol. 6, pp. 243-250, June, 1996.

Amold W. M. Smeulders, Marcel Worring,
Amarnath Gupta and
Ramesh Jain, “Content-based image retrieval

Simone  Santini,

at the end of the early years”, IEEE Trans.

on  Pattern  Analysis  and  Machine
Intelligence, Volume 22, Issue 12, Dec.
2000 Pages 1349-1380.

Guocan Feng and Jianmin Jiang, “JPEG

compressed image retrieval via statistical
features”, Pattern Recognition, Volume 36,
Issue 4, April 2003, Pages 977-985.

Chin-Chen Chang,
Yih-Shin Hu,
from a JPEG compressed image database”,

Jun-Chou Chuang and
“Retrieving digital images
Image and Vision Computing, Volume 22,
Issue 6, 1 June 2004, Pages 471-484.

Xiong Z. and Huang T. S., “Wavelet-based
texture features can be extracted efficiently
from compressed-domain for JPEG-2000 coded
images”, IEEE International Conference on
Image Processing (ICIP). Volume 1, 2002.
Xiong, Z. and Huang, T. S., “Block-based,
memory-efficient JPEG2000 images indexing
IEEE  Southwest
Symposium on Image Analysis and
Interpretation(SSIAI), April, 2002.

in compressed-domain”,

511



- EAE3]=EA] "07-5 Vol. 32 No. 5

(14) S. Arivazhagan and L. Ganesan, “Texture
classification using wavelet transform”,
Pattern Recognition Letters, Volume 24,
Issues 9-10, June 2003, Pages 1513-1521.

(15) Minh N. Do and Martin Vetterli, “Wavelet
-based texture retrieval using generalized
gaussian density and Kullback-Leibler distance”,
IEEE Trans. on Image Processing, Volume
11, Feb. 2002 Pages 146-158.

(16) A 9, A 44, 3 9, A §%
& o83 A, VBN, TFEA
&3] =74 Al 277 3A%, 2002. 3, pp.
258~267

{17]) Mandal M. K. and Liu C., “Efficient image
indexing techniques in the JPEG-2000 domain”,
Journal of Electronic Imaging, 179-187,
2004.

(18) Jiang J, Guo B. and Li P., “Extracting
shape features in JPEG-2000 images indexing
in compressed domain”, ADVIS '02: Proceedings
of the Second International Conference on
Advances in Information Systems, London,
UK, Springer-Verlag 2002, 123-132.

(19] Lin Ni, “A novel image retrieval scheme in
JPEG-2000 compressed domain based on
tree distance”, ICICS, Volume 3, Dec 2003,
Pages 15-18.

(20) Neelamani R. and Berkner K., “Adaptive
representation of JPEG-2000 images using
header-based processing”, IEEE International
Conference on Image  Processing(ICIP).
Volume 1. 2002.

(21) Tabesh A. Bilgin A., Krishnan K. and
Marcellin M. W., “JPEG-2000 and motion
jpeg2000 content analysis using codestream
length information”, In Proceedings of the
Data  Compression  Conference(DCC’’05).
2005.

512

(22) Ha-Joong Park and Ho-Youl Jung,
“JPEG-2000 Compressed Image Retrieval
Using Partial Entropy Decoding”, International
Workshop, MRCS(Lecture Notes in Computer
Science), 2006, Istanbul, Turkey, September
11-13, 410-417, 2006.

(23) 3. S. D. Bonet and P. Viola, "Texture
recognition using a mnon-parametric multi
-scale statistical model,” in Proc. IEEE
Conf. Computer Vision Pattern Recognition,
1998.

(24) MIT Vision and Modeling Group. Vision
Texture(VisTex), [Online]. Available: http://

vismod.www.media.mit.edu.

8 3t = (Ha-Joong Park) A3
R 2000 24 : st I

& AAgata) 4

200211 24 : st

AR EAgsta At

2002 3Y~dA) : A
A B EXZEs) w3y

<A Rol> AlF 2] 2 dolE

g, fle1E3l 7|9k 34t §=;, JPEG/IPEG-2000, Y

$ 7 34 A, 34 B 24

A 5 9 (Ho-Youl Jung) A=
1998 24 : =~ 2§ FF
-S43k AR s kAL
19961 33U~ : i

et AnEAgste 3

L

<Rl AEAE, HAE 9
L EER), S R R



