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Abstract With the explosive growth in the numbers and sizes of imaging technologies,
Content: Based Image Retrieval (CBIR) has been attracted the interests of researchers in the fields of
digital libraries, image processing, and database systems.

In general, in the case of query by image, the user has to select an image from database to query,
even though it is not his completely desired one. However, since query~by-sketch approach draws a
query shape according to the user’s desire, it can provide more high-level searching interface to the
user compared to the query by -image. As a result, query-by sketch has been widely used.

In this paper, we propose a Java-based image retrieval system that consists of sketch query and
image classification. We use two features such as color histogram and Haar wavelets coefficients to
search similar images. Then the Leave-One Out method is used to classify database images. The
categories of classification are photo & painting, city & nature, and sub -classification of nature image.
By using the sketch query and image classification, we can offer convenient image retrieval interface
to user and we can also reduce the searching time.

Key words : Content- based Image Retrieval, Query -by-sketch, Image Classification

.M 2 dejn|tje] 7)&e HgE A o XM gAE
el o) Al ZHaudiovisual) FE S A L7} F71
@ = o S 5T 212)(2002-005-H2000D 2. AFHE st olch oAd 7iv]e] weR o] AT £x9
G o L ki ol &3] Fvisln Ao, $E7t dste ARE W=

soopi @nownuri.net o = A =)= Za8 =2
soccer] @ cs.yonsel.ac kr i, B&Fe|n, WA AMslE Fo] F/F BAE
Hopdslg o dMdetn AR 2 PEHT Yok olEFd EAEZ A5l ol5S FHFH
hrbyunt cs.yonsei.ac.kr o7 HAME & Y= 718k GlA} Al <]

w24 ¢ 2000d 889 279 — nﬁ,g} - 3 lﬂ%_ A B dad
AAsh ¢ 20039 591 291 Bo] =] foil] BA, iR AP Ax



704 HARAEGI=FEA AZE

el 3101‘4“1]0]* I 8= e dA gde= 3
e A, oleg A2ElY A oAl FdelA
AHgA7E Adhe °é”°l e oksks wols HAdke
dA7E g Wik AAE Fokdte 2AFEE AYxn
Atk ol “"“"ﬂ W e AR 2A XA )
BFE %EH °‘°17‘1 e &

Ao zA,

o ggel A9 B Y o) FH2E Fol 14
of 285 A B 29 5 AoH2

¥ =RdNE 94 545E¢ T 99 2RE
AV, oF o A4 BEE oM, N8R 2
4 golyst Wolye A 2Ax Ao AM e
2% 2 Az d9Y F9EE A4z e 99
AAskRs 9 71 9 QANSEE TE ST

A A|2RlE ALgzbel FHTo| foldt o HEks-
Ag B3 9 = UAEF Java 2 HAAHAS, 2
8| 2=E 23 Haar Ho1&3 WES 5 LA AFE
grte] zte A =(saturation), B E(intensity), Z#H A
o] Ze FAPAE AUPeEN, OUT EFS o
£33 94 dHo] NEIEE A2HE AASAL Al
2K AAF dojA, 2AXAe o dlF] Haar 9]
HES T3 Lozl A Hy 2EaWS &
AHgEte], ZHes|2ETdT [4]0] AAE PHS
HSV #Hz| 3o HEPS o "o} 22 3%
FReH, [10]4 AT 49 DA F2
FozH, Z Hy dYo] L NEF= ‘4‘5}‘4
= Ad 99Adea BaE 58 (o

2 =Fe Uy 2 23dMe #E dTES ¢
olH 3, 3FlME Aj2de] Fxel uis] AwETH 4%

3 53l E BY ER AN A% 5 F3
¥ 2o

e
gl

3o |
b
éé
fr o
of -y
ox o 2

) 4Tk 6l E Y AAE Holu, BRE F
8 94 ERG 2AX Aele BEAA HE B 8
£4E W0 e THeAE FE 3 9% 4
Aol thslel etk

2. B3 A3

e/l G ol 2T Y FAH, =9
Ha guig £, 4 sl Puis) 2ANE 3%
Wolehs EzFolm m=s AMFE PHe(I3)
£ wgold $UY d7el 2 2AR A9, ]
2 39 wAe ouignE F5, AAY nee
Fol7l A% FHEFA BUY AFEL F o A

Aol & & A 0 A A 8 Z (038

AnEc

Jacobs7} AQtg AlA=4)519) A dtel oA
Aol 7153k dolE3 e F Hu, ALkgoe] F
Haar #lo]E8-& AH8-3}] Aujgko] ‘—’_’- A2l f1A]
Mt Haagich Y 7:']&"‘]‘5%—4 A Bdz
- ol&ozH Hel FRE FEI] wgsix] £}
Wang o] A3 Al2Ele] -r[6 1 Daubechies $o]&
g S AMSS 28 HAS dn 2dA A4S
S8 #BAe AHEgAds *‘"ﬁiﬂ" o] Hhelx ALgst
Daubechies #le]83 9] 7ZA¢ Haar Ao|&3inct Azt

o mxm flo m

o Aojx, 44 4%“3011 TS FRE ALS3lm gl
t}. Smith7} AHe VisualSEEK [719] ¢ Aatel A
HSV Z7 T FEaAA dehdes 28 998
FE39 4 g9 FAA, Z7|E A8k, G
9 A HAE Tl 94E AN (£ 118 2AX
£ 7o Z gl Al2"ld B =FoA AAT Al
o 53¢ ackln o,

1 243 7 44 B Az
Hed]  sd %2 [sgeayg] ww |
T YIQ
Jacob |-Haar W& o] &, e cmlE Pl
s | A 2 Aoy o | BE AR W
(4] |-=4 Bz, A% v Gk
#1%
AT WAB o | 2w g
Daubechies A7 Aol FE,
Wang | 90|88 ras& ngj 484 59
6] |-AF3 B »j}ﬂ 7 AA
wrEn e ‘Be o AF
nzs pre Ag | ° 891
. (+dEFL  HSV ) R CEICETIES
ST ze) el 2989 L gag gy
A 914 R E
E——— A
e Bl e e
- A9 584
Aore) Haar W% o], p Bt L R

S| A 2 Haar A% = .

S LR TR E I BT R e
B AAA e

3 AETY E}OE]:’L;& i
FAEH BAY ATE ¥nEy HTo o] AF

Hi sle —E—°F°]C]r Huang[2]& Z# correlogram<
Tste] SVD(Singular Value Decomposition)E %8|
Aoz BFE, Szummer[8]:= K-NN, 2= @99

T3 Hue 9 EFl FF AF-E, Vailaya



91 Canny 34 F3WWes $30& Fzsl

AR g BR BE A7F Uk =
Smith[10/e F4eld Uehte Feezl G948 22
stel 2t o) PeBAZ MAsk] ERAAL. A
v ool PHe el 4% WAvoE PRY & At

3 & Soln AFE 2AA
de) @4 429 2 g EPEe e aua
d 9 BNE

A A 9Asas

a9m, J4Ad, BRE A o8 4 598L
So) dEd o SASE AEHEZ A3 Al
XML olgsted 54 ez 5dg FAskn,

3. Alag Bx

Aazge (29 113 ol 450 1T, Java
e Azdoz G Holg wolat Aule) 74

3 gen, ZgloldEdiME F4 A AEHAE
A&kt
4a% ae / GIOIEIHOI A
2e0i0E A
Java Applet Java Serviet nAE
t N
EREE] d8 =5 oA
GIOIE! MiolA
.....
a9 1 AA A" s
a3 194 Be AN o] F4 dloleie] A2 RH
off-lineC. 8 £ WMEE &53l1 o] B4 WEHE A9

22 dojeho) 2o thAl A
7 QY 2g o83k 94 E1]°]E} ol&ae AN
Aog 2t ga22 BFEC On-linedoll A AH&A7}
A2 Aog & FF, AHeXE kA2 53 g
& vlojehlo)22RE FE3} ojd FYxd It
A dAgsta AA dioletwo]~E HMshe Ao ofuet
g FeaoMT HAES It YA FoEH
Hoh A8 o] olfojd £ glu, AN ANE @
F g 5 Anh 29 28 AHERERE JFE 2%
] FdE dolehlolaot ity 713 fAkg 9
S $4 ¢AUE BAFE 3 A S RoFET

28 ol 3%

o

i

2305 Y

2AF ool UF FAHE 4L Haar ol 28l ul
ag B8 $29 ASS 2e 92238 G W
%

ol AF A4 NS 14

a9, 1 9 8 534

4. Qi BR

4.1 BROl He

Azd Pz HEE 5 7] 94 G
A% A AR dolehel s 94 2 A 2AA
Je T2 M BF om g9 44 5 ople
AN ANTE BY 5 A shAw, 9ol Ay ge
g Zeda SelT 1 EFFE Feuvt A o
oz $Re WAL AL A e AW
39 & e 2Usz PHZ ER I

7 99E (27 3% Lol A 179 BR, A
A EA BT AR 949 AR BRI s

*
¢

v v

0

1
T
jou)
=
=
3
A
=
0x
At

<€-3

o
9

¥

<«--

ool ZoslAsnE, 9
A4

V
Gunsed  Geachd Countaid
_10,]

28 3 ¥R Y

411 AR o H-‘?—'r
AR agel BRAE oFAd FERte 19D
42 999 ERYA} et e HE A
FU AR 0 £7Y AE AT 199 Fol



706 GRAE =T A

g B3l ¢ 5 dE dels, % AR 2ol
o) BFE AAs.

a7 A% Abdel s so] My Al A7)
£ AR, A8, B8 2e A%E (29 49 D%
2o] Me) W cigksie, AR ul$ FASH] BE
o ¥ AdTAE HAS G & e SHS FE )
A7t oAdk g, AR-29e) RRUGS (27 4]
o @% (77 48] ©s 2L Lt Qo

of

(b) ApRT} A 29

I 4 M-8 BF WY

(a) AR (c) 1%

(23 51 2RY WY A 280 2E e
59¢ Bz [a9 519 % Lo AA A
deje] 2E7h & 2ol 3ol Urhbe wa, ()9
Lol Aol A MAC 2A WA ¥ mie
2 5 Aok mekd, 94 ol TgE BY RE} o
FY ZS VAN A FHoe BRI B X
7R A WA e @ eod oy Jyom
sl RRIES FQAT

s & \ l i |
! wwi‘ ’f@% i)

(a) (b)
a9 5 AR 189 54

412 EA G4 AAGY B F
EAS AaGge BRE JU4RE F4 540
ol g3ttt B =FoAE Vailayal9]e] e 83}y
7 g}

EAS A FPe BRAES sk $4
E3 oA 2

azedo] 4 & A 30 A A 8 £(20038)

T3}, AX AR SAEIWL FaE }

o A8 ’“‘”5101 ‘ilﬁ} a3 Al Z Alx

P ARE sted & 7378 Wl(hin)$ Z2E 32ED

F& ‘@"é?}ﬁ}. )AL Z+ 5709 W dhtel Wog ¢

22} gk Aojtt,
[18 6ldM R

5
e

A3 2ol A
A F2ETY glol AA JetE wa
Zgo] wol Ushie 949

o w¢ =7 Vet 3
saEdel 442 wgez AugEel %
B B4 9 449 £RE Agat

mlo

oy
¥
L

= |
2

)

)

)

rx

11111773

(a)
I 6 A A=A 9

ye) 54

5.1 2B R=E F&

Smith(11]=  dgzte] 2= LA (Uniformity),
A A (Completeness), 3F24(Compactness), Aa4
(Naturalness) 59 2E 43§ 9Esis delFgztol
HSV 28 ¥7H& AMH-3l, Androutsos [12][13]1¢] 4
AZE vigoz 4 AN RES F&F Wk
vzl Ae R dis] FRL HAE ZxE A
(hue)all A 18 F#3}, A x=(saturation)dA] 373 HE
(brightness) Al 37702 164 Moz Zo HA #
Heo] £2E el e I2EIYE T, 3



A% AoE BT PN G A4 BF A=Y 707

a9 mANE olgde g FRSATh
5.2 WEEs £& U F

gao] gt YE AR AEltexture)FEH=
Haar #lo]E3 tﬂ%(wavelets transform)& B A
2 Agdls, AM AR Haar d0183E 53 2o
A mEa g9 "6‘—5—% Hough W#S AMEsle &
Eis=d

Haar 910183 wige] A% AFw e 153

Ay By S¥o) REdvhe @EE 3 ATHI0L
AR, AbgRr 242 19 A Wy 2e 2
gl WA vehdsl, &ZMo] F35k Haar flolE

g Waozw IFy ARE T b‘ﬂ% 4 SltHs]
Haar 910123 &g F& o4 AFE FoIM A
Fol & AFSTE 200/ FE3ch oj@A FEE AT

o] Hlme 4 ()7 Zrh

D= “FoaTosimter 2 21
i T component L] = @ component L]

T : djojehol 2 442 Haar 4 wiE

Q : A9 %94} Haar A1 wig

222 (1) gAEM A ARl F7HHA A
ARR=2 AgETH

ooz JAEFE A dolER
HEurg ol gslo] Fe] WS %@S}Ei 3HA T

Haar do)28 194 W3 & dojn Nz, A=, o
7 Wghe] ARG 329 3, 159 AEUE A 9
Ae wEm, ojd gaoz WP ¥, Hough ¥WEE
olgdta] AN A9 IS FAI [2¥ 7]
2719 AN ZHAEAY 6, r= XET Hough &
g4 Rz 2 AxddXe 34 488 &
s7] o8 YT AR T dolE YEhl=
o 1594, AH9 71€71E JYeEhie 68 13842
Wy r, 6 E20e BESE PR FEHYES BY
[z 8] Zth

ojgA F&d M AR
@Y g o)gdte] wimE FYPrh

(1

e rlo
rl N'

N

y

> e (16)

+ x >

29 7 Hough Transform

Haar 20123 & Hough Bi&t M 42 BIAEDH
a9 8 AUAE FF
5.3 YHAAFE

A2 99e F23jc, 2 Ae G99 ALY 9
g 99 FoTH, HAD Y WAE 2 e
qg & gtk 99FEe AARN Be (29 9]
2,

, Color
]l mage Quantization

5x5
Madian Filter

Select
Peak Color

<D

Color Region
Extraction

Region Combine
Scan Color Region

g 9 A8 99

%% 774

oo 2% % g ML Changll4]e] A3 2
A9 249 waye oS zhgs A7l Smith(10]19
W Wadste) AMEFTh Smith(1017F AN BHe

o7 & 2EEA 23 Holds AN
o] #}4& ks Agsd e 2rh

@ A9 Fololgo FANE 12 AR Y} I&
Elasi=

© dlojelHlo) 2~ Axe HEFos g9 N 4
o Bt

B e 2D 2 99 o, [2¥ 10
A 1 3 2)3ha, al olBg 9ol olgslo BF 1, 2%
Ze 290 Hol&g wET

@ HdE9 7}?; Azze 499 Wis Jehiy,

39 99 2Ae oS 4AE AR P s
2 Ushat g S0 92 1004 P49 Grae o

ojeblo] 2 @4 114 1 el 1¥ I B} 9]
AE 4S9 NE'E Ushle R A7) A8 AA
2 Uehd A 09 g etk 9A sEAR 1A
o] 2w 4o A4 1¥ °5‘°—““ | 28 FHEt Yol 3l
B A% Nes veie Rew 23 69 (b B
1904 B A3 go] A28 EJd 419 1 g9l
oW doe) gl PAFoR 49 & e



708 ARG =ER]: A

e

GICIEIHIOl = G4t CIOIEIBOIA Qa2

3 2 1 2

1 0 4 1 4 8

[ b 4 4

LETTES 2g1 ge 2

(a) (b
9 Ao A%

=

o
ox M g

A% 9959 AUE AAE Ao
S AR, G99 A5 Bold B vl
2 selte o ghem mus) wels
Az} 2

Aole} siiekE ot Jeizt
2 Qs A gE e 24 e 2A

oty
T o 9 og
O et fo

N

$Z do|q nE

82
kd
9]
i}
=
r
g
32

2 2 o M K
o X
™

&
ot fr
lo

Hol At

oebx, g A8 FHAM e A% 7kl g
44 =Z7] ol YA HE, ol2 ME g 9o
2 Fste Azt #AE ek, (29 1119 b
A B wis} o) @i g4 29 ZH1, B
vehtbe H=sE $ARH & 5 Slo), f4 9dem
e 488 1Y 5+ At

(28 121 15709 HF dlojetel sl Fgdes
# AAE RoFa ok gelA AFS vie 2o, A
o] Gl dis) ol A vehde e +4E

1

- i ¢ ¢ : ’ :

&9 gojore

(a) (b)
2% 11 549 F9a

Edo] 3 &§ A 0 F A 8 (20038

eof Rak ! Hank2 Aank3 Rak4 RBakS fBank6

g 12 49499 An Hlu

el ojs) GuA R4 BRoE FRAW, U PHS
AeRE wE 1398 A 9gos Basc

24 gol THe (29 1300 Akl reiEd
(29 13)9) (@)% 2o] AFHoz Fo] UG
W, o] g s, el Aol BAS AQ ok
(2% 139 (@olX) BB, geig Amahas 100l
Bebh 12 e A v A9 Y RS D 4 3
omg xAHelRe 2 10, AR 12 T Fo] |
& FH1EA, AR MESS A

FAHE 23e 29 94, EE AR 2AR) Al
A Rt @ gl dolehulols dyel Az A%
Holgdl vehd MESE FARY rlEoz s,

D = 2 & Tala]

if gm.gy € t, (n=1,2,..) and Qgnllg,) = ¢ (2)

T ¢ vlolehijo]= Gl 27 HolE

Q: As %*‘94 220 Holg

an (m=1,2,.) 1 o] 49 Hdd F8E

t, (#=1,2,..) : vlolehilo]2 Fite] deld Hels

5.4 7|t &3 &

P A=, Pege A5y s HSV "y I3
g olgste] YA Ee7} Vseith o) HSV Bk S,
V FEJES dis 100 A9 Hlg e GIAE:L%E
Fojel, SAEIY WANE olgsel FAE FRe
dE= s

5.5 440! mjdo| Px

o ANE BR

i

Fq3l7l AsiM G FAolA



2AR] AAE B3 Qe A A1)

B SAEL 23 Wtk BHoy 2F Ade ol
A 28 EE SASS O A& Zo) ohe, 2
ko) A Wi Wy ERES )83 "d

KN

F Be SHEL XMLE o
on FHYOEM, 7 BN, B¥F A I
29 5ASUE &4 ©188 F Uk

&2 49 Y 7

<color type = "COLOR_TYPE"> T
<histogram size = "BIN.NUMBER"> ®l &% </histogram>
<color_select size = "PEAK_COLOR_NUMBER"> & </color_select>
<scantable type = "SCAN_TYPE">

<row number - "ROW_NUMBER"> & </row>
</scantable>
</color>
<saturation>
<histogram size -
</saturation>
<intensity>
<histogram size -
</intensity >
<haar>
<colorcomponent type = “TYPE"> ®l g% </colorcomponent>
<positive size - "SIZE"> & </positive>
<negative size - "SIZE"> #F </negative>
</haar>
<line>
<hueline size - "BIN_NUMBER"> ¥l #& </hueline>
<satline size = "BIN_.NUMBER"> ® Z& </satline>
<intline size = "BIN_.NUMBER"> ¥l g% </intline>
</line>

"BIN_NUMBER"> ¥l gt& </histogram>

"BIN_NUMBER"> ® ¢IE </histogram>

6. & 2

6.1 A% & U HiojE

A8 #3L 959220006414 JDK1.2, olux] X
H, tomcat ALY A7 G o183 4¥E FIACh

detHo R JAHMAN FeH7E AT HIEH
olett gl Hrle| Wit 71EER 4 AlzHug g=
22 B =EdAMEs 2d dolgs 95 53 A, 1
ds TS 15009 7Rl dlolets 43sted A&k
ERAFZY HAE 95 256 x 2569 AT =7lY
JPEG @4oz2 A3t 5AF3S B¢ A48 ¥FH
& A3 dutdom AEHsME 98 preci-
sion?} recalls o] Al&sl=U) recalli’q 78—?“: 2E

vlojEl o] 29t EAjEle FAFEC] M F5o1 2
ojo} s}Awk Az BFF JAL AAA g;;ﬂ shte)
A Ftelneger BEIE Aol 4L Yol ofY

B2 ¥ =FiAE precisiontHE o] &3l H%&
ARG AT A4 A A8 23 As) AT
& AYska, 1500702} g2del s oF 12527 ZH}

F Az 709

e

6.2 A M 2N

B4 AL 2AR] Dot oA Fod s Fa3}
ot AHER 2AR A4 B9 g a9s a9
7] W), #el g9l A vehvd, A8 3
g Fx AgtEoz Jehdy] i, AR A A 2
99 A$ JddAe] Fa £XE JeE #Hy 3=
EIY3 Haar 9o)E8R WL &) 442 AFE o]
o|HA FozH, HSV 2

g3 FAE B4 Bk
) 220e A% Smith [10]9) WEuch Fo A3
g Qg & AYTHITY 1619 AHE 49239 B2,
8 s 24 292 52 Ps
CEDIEERCERPER 2

w

129 15
24 238 Rz,

REEE LR P 20

I8 14 2Ax 2 @A F3

LA TAAY ERR=:x-4

(2] 161 A, TF], E, 428 g4 dag A
A& =AHFT Aolnt. HSV Ay 3IJ2EIYF,
Smith [10]7} A3k Fod g9zt BAITHE o] &
g B, Haar dojE83 H3 A¢we AT Wy,

283, B RN AR A2d AN AdE w
AF3 Yok TPNA BE A% 2o] B4 4IFE
4l HLEIRUS ASY A% BT 5% 403
9 Aol 58%, Haar ASTS ALGS Pael A
4%, B w2ola AXSE wel 43 8% A%

& HoFUch



710 ARAI}IN =R AZTEHY S

4

" || wl]

" B o H 1

" 14— { [ as e s

3 A~ 1 les s | ;‘(”'

" — 110 aeH 3

" KA as K™

y ol wH g7

) (] o1 2
¢

M 230| 2 gae
BB Hoar W&

I 2o ggzel 4 @A BAETY D e A&
2% 16 24 Hs Bt

6.3 g4 2& A

JAre] BFE 470N F2F I3 3D 2
EAQEe HAE EHE o]&% K-NN(K-Nearest
Neighbor) ¥Hd& AHg stk A€ diolelrt @A &
< o %83 Leave-One-Out ®4& K-NNz} &7
AMgate) G ERE AL, I teleke ¥EA
3 Zgzo] &3os HEE 2y EREAT

631 A" vs 19

A% dolgaE ARA 100078, 28 550 719 Helg
2 Al8-3le] K-NN# Leave-One-Out ¥H-& AH8-8t
o BF FAZ FsAck (29 172 F 53ez
e BEs AXE o8 T I AdAA &
Az 2oz ALRE B 32E1PH Haar ATE
WS K oge "iAzEa] S dAE B

sttt AselA B 4 Axol AN PR

>

JES AR

32l g Zy S2EI2YH Haar AFE 8T 257

,ﬂ
M

BAT-HZEES
aJE-HEMEE
T AR-BAE T &Haar
OJ8-3| A5 78 & Haar

K1t

a% 17 K gl e AR-ad 2R 2%

E 3 A-o9 BeE

2 28 A 0 A A8 E(0088)

&
%o
o

ANz £ A5S BAF
632 A vs EA
Ad £A] GAe] BERE AR ABol ge EAL

o) gsted BE5S AMsiyth 43 dojeze A4 9

2 534, =X 34 25070 AHEstETh [2" 18]

z BExoz AMEE AN AE SAEIWY Haar A=

£ olg% w34 AMA FAT SHoE AN

3 A §2E3WF} Haar ATE o]£3 P&

K-NN9 k & wisir7|Es 23 298 Ho{

ct. B9 Axs (% 4]9 2o

DA Hagr & FY
BRA-HLETY & Hear
0N -Haer &8 Y
O EA-HARTY & Heat

K=13

K=7 K=F1

2y 18 K goll e =4 - A 38 EF

H 4 BA-AE G989 272

2 A = A % A 3
A4 d 517 17 534 97 %
= A 25 225 250 90 %
3 A 542 242 784 946 %
633 A ARl AR BF
A el AREREZE O 28 TR A 9
F9% A9 G99 3% 9o FREE AP

@ EE-B| AR 2 8

T Im48-8128 08 &Haar

SREELEIE e R L]
GRS ES et R L

[} ezl & -8lagTR e B

| |oZE8 4312808 & Haar

K=13

2319 K @ 2 A4 44 AREF 27

e [ eEA S (AW | F A

[ A= oy | 2A | 2% A 223 3 4 | 230

D 960 0 1000 9% % 29 4] 8 104 15 | 127
ElE 517 33 550 94 % HEE 6 | 12 107 | 125
F A 1477 73 1550 9.3 % B 237 | 17 126 | 482




il

2A X

)

5]

YEEY A9 BRI A 4P Fou 2 o
£ 9 YRl He wWAS Az
.

=8A Ve BEold,

o]
5
014, 2 57

Ar
o
o
e
St
S
>
Y
@
©

—OIL
38
o
Ay Z% i
1o
4

4 dr e
k]
>
kY
X

e
i)

of M o X

J;
=
n}’,
J;
w
)
o
N
o
E=3
fe e oo
2
o 2 i
N
AN

doE T *P%XVF Hst=
Wogx A glo Bk AMEA7}
W & ARk

B A2 A 2AX d9 A
2527333 Haar do)E8 H&#E 5§
ojg-ste] AMEL Fysla, o] £ 9
AEel YAXE S 2FAA oo o
& 5 e, AR dolER HE
ol g3t AM e & 2&
A BERE 8 94 dloledo]
Falo], AN 0L B FY2E IPFoRA, HA
d £gHe AE EY F UATh /e —E—
A2E 477} Hol $A T, LE doletd
3 ARE RaFthe 2L oy, TS50
ol B & 9ule] gAYz BT
Ue 44de] 2A °9E £ Jdue HdA /Y o
$2 A} 233, Y4 BEFE Yo2HN AN F
L 29 FE AT, EF o2 Q8 2A4E £ 3l
' AY 238 13 £ g did, 9 £RE A
e AEsA ol dch B A2¥Y BR/Y A=
90796 %9 H%L BRAFAUXR, H¥Y ZHRE HBH
oz 293 & 4 e ¥FzE dolert g7 WHE
o, BFU A AsE wAR o] #EEr)rt ofdnh
A% AT FA2E g 2ol F ¥ F Atk

A&, &N G4 A2 2R A #rkeE A9
EZF3E dolglrt Hasich

B3, 948 53 dnz doz o] EyaEe
olets MfAHeZ Y, £& IFS TN HY
9l H&4S 41, 94 velgelxg HeRA 3=
Ho= FgsA A £ e Aot

AR, B A2" AArE 92 B3 A7l Ho A
, B g4 dioletge] 4& FI agEHe JE
otsfl Bujd, do]dEE 53 94 A5 3, B4
AAgozM toleiHo)a FEA =& H
4§ FEE & AE Hojrh

ox,
0
i)
lo

ki

fr
S
to
L)

r{o
9|

{

15}

2
= 1o
o
Ho
i)
LA
ot

e
x o)

il

4 12 A
of & & o

o

of f o oY ol @
4 4
.11'.(11.11100Ré
ot

b
o

ox
N
o
=) HE

Hogg

n==
, WIT=

= B 971

9% A4% 27 A2d 71

UA, EF7e oeksts Sl FHE A4
& & e Aotk FEBY $E I T
g gl diside 2 9 Bl Hd
> AHgEle] GAE AAT & Aok A&
FdAZ 5 A Relok

[o 14‘[0

bl

[1] Venkat N. Gudivada, Vijay
"Content Based Image Retrieval Systems,”
Computer, 1995.

[2] Jing Huang, S Ravi Kumar, Ramin Zabih, "An
Automatic  Hierarchical Image
scheme,” ACM Multimedia 1998.

[3] http//www.cselt.it/mpeg/

[4] Charles E. Jacobs, Adam Finkelstein, David
Salesin, "Fast Multiresolution Image Querying,”
SIGGRAPH 95, NewYork, 1995.

[5] Eric J. Stollnitz, Tony D, DeRose, David H.
Salesin, Wavelets for computer Graphics-Theory
and Applications, p.245, Morgan Kaufmann Publi-
shers, Inc. 1996.

[6] James Ze Wang, Gio Wiederhold, Oscar Firschein,
Sha Xin Wei, "Wavelet-based Image indexing
techiniques with partial sketch retrieval capa-
bility,” Proceedings of the Fourth forum on
Research and Technology Advances in Digital
Libraries, 1997.

[7]1 J. R. Smith and S. F. Chang, "VisualSEEK : A
Fully Automated Content-Based Image Query
System,” ACM Multimedia 1996, Boston MA, Nov,
1996.

[8] Martin Szummer and Rosalind W. Picard,
"Indoor-Outdoor  Image Classification,” IEEE
International Workshop on Content-based Access
of Image and Video Databases, Jan 1998.

[9] A. Vailaya, A. K. Jain and H. ]J. Zhang, "On
Image Classification @ City Images vs. Land-
scapes,” Pattern Recognition, vol.31, no. 12, 1998.

[10] J. R. Smith, Chung-Sheng Li, "Decoding image
semantics using composite region templates,”
IEEE Workshop on Content-based Access of
Image and Video Libraries, June, 1998.

[11] J. R. Smith. "Integrated Spatial and Feature Image
Systems: Retrieval, Compression and Analysis,”
PhD. thesis, Graduate School of Arts and
Sciences, Columbia University, February, 1997..

[12] D. Androutsos, K.N. Plataniotis and A.N. Venet-
sanopoulos, “Image region extraction for content-
based image retrieval,” EUSIPCO 1998, Rhodes,
Greece, September 7-10, 1998.

[13] D. Androutsos, K. N. Plataniotis, A. N. Venet-

V. Raghavan,
IEEE

Classification



712 AR EEA: 2ZEY o] 2 38 A 30 ¥ A 8 T(A038)

sanopoulos, "Vector Angular Distance Measure for
Indexing and Retrieval of Color,” SPIE Electrical
Imaging ‘99, vol. 3656, p.604-613, January 1999.

[14] Shi-Kuo Chang, Qing-Yun Shi, Cheng-Wen Yan,
"fconic Indexing by 2-D Strings,” IEEE
Transaction on Patter Analysis and Machine
Intelligence, Vol. 9, No. 3, May, 1987.

{15} Rafael C. Gonzales and Richard E. Woods. Digital
Image Processing, p.716, Addison Wesley Publi-
shing Company, Reading, Massachussetts, 1993.

{161 Earl Gose, Richard Johnsonbaugh, Steve Jost,
Pattern Recognition and Image analysis, pAd&4,
Prentice Hall, 1996.

{17] Ioannis Pitas, Digital image processing algorithms,
p.362, Prentice Hall international series in acous-
tics, speech, and signal processing, 1993.

ol 4 %

1994~1999 dAAtiga e e
Z2A(FEAD. 19993 ~2001 28 A
getn ety AREANT EUF%
MAD, 2001 29~ AR BSFREA
A7 TR FAEA, A

o933

19983 ZA7itistm AAANEH 29
(o]8xh). 19983 ~20000d  JAMulgta
o AFEASGy  FAEFTHAD
2000~ AAge dREd PR
Bloas walay AskE. falEoke
FAAM "L g4, HE 4, Q)

W o8 &

1980 Mgt Fetm EYP(0)E
AD. 19839 @A dign By 55
Z(olgAh. 1987 Univ. of
Tilinois, Computer Science(M.S.). 1993
d Purdue Univ., Computer Science
(Ph.D.). 1994 ~1995d @Adistw &
HZea zua. 19953 ~19938d A4l
dstn PRy zus 19989 ~dAAe AAdESn
ARty Basy. ARk ATAF, G404, I8

#el




