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Multi-Level Content-Based Image Retrieval Technique
Using Feature Information
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H2 devidoe] 7l @Rz s 4L B&FezZ AT £ e I4 dolgyola A
2do] Ans A3 Fod YA V2 diFrHn Jrh £ =FoXe WEIu 44 dolg AA
< A% AN 5 F2 PHoE AY AR 2F ARG ndte oA 98 AN Alz2de A
gtk 1A E A3 HARE A7 A E Striker Tl AMAT MY BX 5432 o[£3 A
A Aol BEANE st FFgAqA A9 A EY EHS nF AU PP ALgEd 132
IS gEFICE 28A S 14NN GEFE JDF G35 dsly 232 mF JRE 0|43
o AHgAE AF G FAR AL AF Ao AMFITY BE ARS AV diAE & B
N ZdEe] FAAY B dAFH, Jain ol AMAY HF H2ETP AEHAA Wy AHrd
Ao} w@sitE FAREL APyl 9l EAY FHPA HIs: HLrENE ez A4S
8= FA4E B9 29 E (Improved Moment Invariants : IMDE o] &%t A8 g4 o=2 3007
o] AFA FAE A 71E SHEA] ua A¥S B3 $4E A AHE 4 F A4
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HElnto] dHolg F 3{tUdd F4& FdEAde] 7le Add i oY FXQ 250
vet 839 AT FAY BFOo=E QA& A ¥NEJ A FUHEA I o2 A 7/
& 44 dolguo]AEe] AAHI T ZH oz ALEHAXL o, 3 B3R A}
3o F8% A4 71¢= T2 Uh .

d dejguelx AN WYL AA Ex Fjul(texture based), W& 7]¥H(content
based) ¥ o2 UE £ Ut

2 7Iet AL J deolgEd didiM Aol dHEF JH E(keyword)E 01854
43t A4S FJASE Wyl of Ty 7 I AT JIN=E AR 7939
o ®H7l dEd dHelewolxrt AFAFE ddo] Agel 449 JFEL EAR 7
(description) A} Q) (indexing) @t A& EBrM5sich =3 Algo] A2 AP L dAH
A Qe F@Agol T3] W& AMgAN wEtA 3 JAd A F1d=rt bd& F A
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o] M Areol YA (consistence) Aol BAHA] A duh o)F ojf= I4 H
ol MolAadE WEE VIWteRd F44 A Jge] fRFHA L e, ol AHd
oz P50 dFHeIA 2 YHHsu at al. 1995, Jeong at al. 1997).

g 7iuk A8 JAe) A(color), E¥(shape), A (texture) 5 4 W&HA EA

t SAES ol &3td Y3te I3 AAsE Dol o e J4E BFANE &
2 AHo gE3E Aol ofE AFdA F2F AZFHA EAHL o] &3t} wEy uP
d Ggd sty EgA0R FAY ¢ Jon, YT A WU 5T AL AFT
& ZHo} 3ltHNiblack at al. 1993, Chua at al. 1994, Bae 1996].

2 =8dME Werut 94 doldg AL 98 948 54 35 2oz 44 Aug
B2 ARE 23t oA 94 A A2"ES AR,

124X E B4 ARE FE347] 9864 2Ead By @43 Suiker T A
3 A BE EQE o83 A9 Wy EAYS Bg4stn g Y 44 ¥ EA
2T A S ALEdte 1AE 9448 dEFIG. 2840 19494 dEF

Nk

rﬂl“io

o8 EYF FARE |83 AH&ATE A4 3 fAR S HFAHoz PR
2 =19 4L 933 2o 27%1]*‘]“ W7 P B Z1ES WP Ed g

nZg Tk 3FAME AGst 2o #F 5 F24 i BE ddA AF W

dalA Bola, 434X = 71 TP vE 48E FA 5FME 2ES BQH

2. 898 a4+

Wer|wk 94 A ztEolol ¥ 2AT Aamm , A ARz 2A9 A, oF,
A7) Aste] VRS Yolol v, T WARE xg e A9 o) wo) A g
Fanz 94 S4d 0 BeluEe ssrt Hojok a:rc}—‘: ojth. A olH# =AE
£ BENY 5 A' WEIS AN Byl P hFd A7 B2 AP Fo Aok

AN nEHAAD Y= 49 FHe2E 44, 2Y, 2 5 F 5 A% 4%
2 olgd A9 ATE YREo] A J2AEIBL o)L ot FAR JFL FAS
M B2xE AR Qeks HAsel Swainol sl AgHIHT o WYL Aol 41 &
A oln Jite) FHT e o FE WA @rie Ao Utk v Do) w9} o
A B2 =vldl Uzsn, A8 OE AT 2L AN RES b & JduE gl
A tHSwain & Ballard 1991, Kim & Kim 19971}

A Ay} FH ARE o]L3l WY o2+ Striker[Stricker & Dimai 1996]91 ¢]& A
¥ B, Pass[Pass & Zabih 1996]°) 93] A|te® %3, Dawn[Dawn 1998]91 <js) A<t

€ 3y S0l 9em, Ay Ane 2P JrE AT PYO2E JainlJain & Vailaya
1996190 <8l AtY Pwo) ik

Striker[Stricker & Orengo 1995191 )&l Ay YL A Fud thad g 9
Hle) 4 RUEE Wt 44 RE 54 nFoRA A A4FA InIFE
Adsget. 2eU 940 2@ Furt HE JAYL nAHA FoEzA e gL
TAE 71A 3 Aok ‘ ‘

g9 (2¥ DS BY AZAY 9 g3 H2Ead0] U Yok Hl, H2 9L

29 Wt 2F bE $AE GYoln H3S & FAelrh Strikerd WHS G4
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(Figure 1) Color Histogram

7 RARE 2 A Z%r) Wi Hi, H2, H3 25 A8 ge=z e olgs
2442 #d37] 98 Striker[Stricker & Dimai 1996]= 199634, T+ ARE 0] §3}7)
A d4e OR A FEAHoZ oWl HA JHom UFa, 7 FdoA 33 B
AEAA] AXS RS 9 F& A 33 Ro2 ALE WHE AL

Passoll 98] A¢t® CCV(Color Coherence Vector) BH8& 2z} &40 MAF gto] 443
7t otyd vl A&ARIZIZ /St 44 ARE BHI = WRolnt. CCVe 24 /4
< e A BAbucket) 22 UE F, 4 A v d3dee 4 FFE S AFso
aglx o] & FHIFE FS o’ AT Mo A& ARE A4S 49 74 A #A
9] A% ¥ (coherence) 49 e A9}, A&HA ¥ -L(incoherence) 3HA9] el zHe)
#e A SRR AL

Dawndll 28 A" CBA(A New Content Based Comparison Algorithm) W32 32
EIAF CCV 39 T AEE 4% 99 28 $HE€ F7133d0. CBAE A& 6471
g WALE Yz, 2 W4 I A J2EaPL 73t 2 A, 1149
- 39 & AdEa, 7 J2EOPS AA 99 349 AFE Ux Fo] o= Jdd &=
Ag Fa. 2 A7 AFdd G900 &3 3 A A9 Fo] AY 3 o] @k

olgjgt WHENA A28 A EAL JPUGA Y o]F(translation), 3 A (rotation),
%3 (scale)d] EW¥TE FHEE Az AT, FEFY HUH 2R 2 (gamma
correction) Zt9) W3 ([Lu 1995, Kim at al. 199718} & A4} F22aYP AAE HUSGAT|
T 890 dEAiME W wgd vee doy|A "l

Jaing ojEjd AGerE ALEHE W] BHE FHEHY] Y8 QG ARG G FRE
2% JE&7Id 9 A BYPE AGIA ATt Jaing Swain®] WHE 4 HWPAIN A
2B AR BHI B HARE AT 0 S|I2EOH AL S AHESA
o =3 AN AZE A7 98 F828Y(clustering) $H branch and
bound-based matching #'H& AFE-3t) o] M= A3} 2F FEE FPFe 2
AN AAe) 582 EJAW, 5 FA3 7] (uniform quantizeE $ AY Y 2F(bin) 3
o ded s2EI Hlu WIS AREIPY] Wi MY SI2EOY AAE WA=
804 AN E vd AR g el ddo] A E3 XY AR FEE Y&
Canny Edge Operatorg o]8% Ao W& 2EIWE ALGFO2A J4Ue EA
o OBt BwaAw Ao A4FE NP WL Hol: wHe AXT Ut
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(Figure 2) Content-Based Image Retrieval System
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2 =8d4s 49 9A FEE 3857 A68A AQ A3 X S0 ZAEYS o
43 A EA & S AdsnA gk £F AP A A 2FE =ZFCEA
a2 A dig dAE BEst) dE AF 54 ERFHeE YEd F JESF A

EEAA AL A B FEL U4SF Zol A @A=Z Wyl A
- HSI ¥4 2d=2e) ¥y
-39 ¥
- A 5 9g BE

(1) HSI A nd=9] W3

B w=&dr4 RGB AlZ7bA9] 71244 o3 8= J+= %’J@. 49 4 x4
AE Az, AxE, g AZA AEEY g ojFoj HSI 9 ¥@ AH. RGB &
dojx] HSI 2dz 9 A% #3432 &3 32
I =03R + 059G + 0.11
Vi=R-1=07R - 059G - 0.11B
Vz=B -1=-03R - 059G + 0.89B §))

4.V
H = tanl(T;), S =y Vi+ V}

ML 48 U g2 JEEO o= XA SAFE=EAE Lohdof &
%L{E AR o] g3yl AN A3 AR AA & Y FA dist I A7)4
579 ¥ggez g3t
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S5 4de G FAALN g uFE AAREs A4 A=) AF °E 4 A9
A3 eniPE FYolrd, ol QIzte] Fo] AUlFH R & MY 2ZE BT 53 7
|, 949 Fdo AT ke AHd e § A9 Hsu at al. 1995].

S1 S2

S5

S3 S4

(19 3) 57419 ¥ dYgo= Ve I4
(Figure 3) Divided Image of Five Subregions

(3 A% 53 9y d& .

HSI ¥4 3o #3492+ 7 999 dsty A=z, A=, 3¢ LE 73k 799
W stagtol] dist] EARES L £ ERFE o] 83d IFUAAY B EXE 5
AL F Atk o]RAL o= HAE WUBAAME WA & dey BV J2E F3 37
q&Eojtt. £ =fdAe 4 ZHE goz oo 4 (2)s Zo] 989 A Uy FL,
®E WA, xEE ol &g

O

o’

_ 1 .
Ei = M-N 121 Py

o (—1 a2 2
Si= (i =P - B) @

= (=1 _ L T)d )8
o= (Gpx 2,0 - BF)

714 Py 98 94 MXN9 jdA Add digh idA 29 38, Ex 4 Add
W B, SE EF A, o= dEE U & 49494 E 2717t mxnd & G
Aol sl 919 ZF B RAE gE FIHA olE 54 Uy o= ¥ F kA B I
S Sl ¥ 5 WEHE S(Emn, Smm, 0mm) ©ITh

3.2 2% B3 F&

2F EALE FEI}V 9% AZIAAY WyPeErs BW EWE(Moment
Invariants){Teh & Chin 1998], Auel= R W E(Zernike Moment)[Khotanzad & Hong
1990] 5ol gtk o] Folr EW RAEE JAdA EAY A, ofF, £33 5 B9
e AAo] gl vd EAL AT AS oE dyeErRd v¥usdE e iAo
[Kim at al. 1997). |

gy B E=FodAE 71&e Bd ZuES WPAA BE IMI[Chen 199315 o} &3
2 B3 F2 9L AAGA g MIE 7€ B9 BAE AAQ A, oF, F

-399-



Mpq = fcxpyqu, for p, g = 01,2, (3)

4714 [ & %4 cd e AR odn, ds = V(@ (@)

My — _ My
my » ¥ = my (4)
2 DE OAE A7) 8T A 5)9 o] A a8la A5 prg < 3 7R

g A ZUEE A ©)d A 44 A% & Aok

R N P

Hpq = (xgec(x’ 2)P(y- 3)° (5)
Moo = o, M1l T ma — ;mlo

2w =0, 4% = msp - 3 xmap + 2 ;_\rzmm

ra = 0, f12 = miz - 2 ymn - xme + 2 ;Zmlo (6)
f20 = mp — Xm, g2 = maz - 2xmn — ymgp + 2 jczmm

pe = me - yma, pw = me- 33me + 2 yma

=P 53 Wstdl BURES 7] A4 A Mg 485 AFHT 5 gov, 2P
4oz Agst 79 BY 2UE ge 4 ©9 9844 78 4 At

- M . _
”m = (#m)p-i-q-l-l ) - ptq = 2, 3, ce (7)
P1= 20+ 7
Oz = (92 - ) + 479:1°
O3 = (72 -37° + (7 - 372)°
Ps=(7n+ 72 + (1@ + 721)°

Os= (73 - 37720 + 7720 + 71
-3n2a + 70+ B2 - 72t + N ®
X Bno+ 22 - (92 + 7o)
Ds = (120 - nl7n30 + 722 - (921 + 70
+471(7n3 + 72720 + 7N
@7 = @72 - 1072 + 1w+ 2
- 37z + 7+ Bz - 23Nz + Mo
X [3(nw + 72 - (n2 + 10 4
A7 1<i<7 4 9 ZWE g @& & F3, oF, 3 £

3.3 MAel 29 =yo| ClEtA |AI 53 WY

 gwtdos faMY ARE 2 dEY2 J% 33, A ol W 53, 3F e &
3 29 §9] UtHBae 19%6]. ¥ =EANE FAQ 534S 959 o FAA /F el
AEHD Qe FEATE AR FFE o4 Bl 33 WL A8 Utk

- A% B ATE AY A% BT BY¢ n8dd 2 54 RUE goz 7@ A3
@ HF, ¥F ¥4, 9ES $AA4 o)Fo] Aok @A mxnAs) ¥ 49 AAE F o
4 QXY), IXY) Arele] #4143 A% DQDE A (93 2ol Fdh.
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(1) =] 4oz ¥g
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AA A Ferh =28 A4F 429 2 AER, G, BY 374 At e 2¢ =4 9y
g FEs AHES 333 Be o] ASLE nysel Hau, a2A6 G40 FAA
< §43%7] A4 o A9 53 Y E nmsol dvke Byl At

ek & =EdAME RGBY 349 Ade e A4 44¢ v Ad9e e a9
o] Yoz W} -

EE7F 438 W3 AA RECEAN uaFy AR ’1’%°] ZFA L Qi) w

A B FR e 242ES /IR AFS JEE AASN FA S£3H JED 3
Hez 348 F28 71 dHChung 1997].

£ A794+= DCT 7"1"’4 d3 oA dF dolgaA YA HolEe Adabs Af
E EYR% gy FdE 98 Fdd Zedn, J9d Fo35 doddes do] old mit
Rzt ArE Fohod zr‘k}‘* HEL A28l o] IDCTUnverse DCT) A& 3td &43A

34 ddol dojAh. ¥ A magte AP g8 FIh ot (oY )= &
Fd 35 9 QA AAHE ebd A o

8x8 B %
I

é-—"“—’w;——l

#AY
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axs &%
[ N e

S

(odg 4 &34 & € 89 34
(Figure 4) Edge Detection and Confirmation Process

(3 MI A 98 2¢ 53 ¥9F &

IMIE F3 BAHAAE 2F EFL 749 AF2 dedolA=d, Atst
E old IMIE AHEHo 2R JAUe 34, oF, £ 54 Bdd 2¢ 53¢
F A AT A A2 detdeAE 2F BEALE FEFHV] AF B¥d HEL
=% 2. B¢ FAARE AHEse £4F poth EES T4 ZAEE H@)F} H(4)
o veEAch

3

-401-



D@D = 2 2 B - Eil + IS5 - Sl + log - o' ©

3714 By, Si, 0vE Q 949 2 54 #eely, By, Sy, o5 1 949 2 59 9y
£ YEuE, D°QDE 24 B4 mAE 7o) vas U4 g B3R Azl

2% =4 ARL IMIE o8d4 A4 A9 AFE FAA oAk A G
43t doleulol 2l Gtel WEs} ASHEES 7] AMA okhel 10 gk

DYQ,D) = \/ ,21 (M8~ MY (10)

Q71 MRE A9 94, Mt dolgulclage gae ARHE M Ageln,
DYQDE IMI AFE zte] Mae e 2} Anse) Azo|th

B =R A 94 Q9 dolgwelaue 94 1% #AMES AR 6
2 BAZ Yol $8%c 1 SAGAE A4 B4 Al g5 AAF o)A IYSue
1R ow YRFAG 20 28ANNE 1AHoR EFYE IHEVL Odow v
=4 Aol 93 AZHow AAFoaw ELHA 44 Ao AFHEZ dA. TGS
9 (2¥ 5= 294 A4 54 & FAL vehd Aol

Query  Imege

l Interface

|
1 st Phase 2 nd _ Phase I g
L—T—“I .
| Regen I [ —
v *

r Coler Fvatmrs Voctor
Exwractan

v Z
I Sty Maos J Narmlinston &
» I Candidete Smages fras

(29 5) 54 F& #A
(Figure 5) Processing of Feature Extraction

4. 48 A% IF

B = At 1A Uy 4¥e H8A IMB 58 7]F¢ CPU 200M:¢1 HEY
PCE ol&3gen, AM GandFEL vFA C” 508 )43 7Y 44 A4€
94 dolguloj2E FA 44 3004 S AHEEdRn, 2 dFE (2¥ 6)d e

E =EdqA4s AW B9 A%E #srl Asd  AF PIFEHR I
AVVR(AVerage Rank of Relevant image)@ o)A 371l 28la A 28438 J7t
7] $9)8 Recall# Precision® AF£3te] vz 2439 cHSalton & McGill 1983). F4H9)
AVVR# Recall®} Precision2 ofzfe] 2] (1D sy & 5 ek

AVVE = L 3R, Recall = Zf, Precision = ? an
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A7l T AN W35 A¥dE 359 F5E T2 289 59 F5E, R 34
¥ 3575 #dd 359 & verdd. A FHd 94 FAES 05 o) A
2 o ol <E 1>, <E 2>, <H 3>& Strikerd] Y, Jaind #H, J2gYn B =
AA AL WY F A ASE oz 4Ys AH4E v Aot}

<E 1> HH9 584
<Table 1> Retrieval Effectiveness

o
i

: A8 AFE| AVVR Recall Precision
Striker?] ¥ _0.63 . 0.72 0.71 0.68
Jain9] W4 0.69 0.78 0.714 . 0.66
Aot ey 0.83 0.94 0.87 0.85

<E 2> 200Me MY PCRAAN A £HY AF AH A
<Table 2> Average elapse time for retrieving automobile images on a PC

A A AZHEE A4 A|ZHDB A9 AZHAA A8 Az

Striker?] %d 0.1 sec HFAE S 1.4 sec 1.5 sec

Jain®] Wy 0.13 sec 1.4 sec 1.6 sec 3 sec

Al kg By 0.13 sec 0.17 sec 14 sec 1.7 sec

<E 3> vmg AreF
<Table 3> Storage Space
A= 2~
T (1A % ved e A el e
Striker®] W | 15 |323AHE A0S 60 byte 9 Kbyte

Jain®] ¥4 48 36 336 byte 50.4 Kbyte
A g3 uy 15 7 88 byte 26.4 Kbyte

(¥ 6) 48 97 dojguolx dF
(Figure 6) The Part of Experimental Image Database

A A7 AA 220 vzg ALSFANA Stikerd] FHET 43E v F AT
A4 JeHAME 458 $FE Ueda ok £ Jaind FREGE ZE WA

g Hola gt

5.d &

2 =RAdE AT T 5S¢ SAEE olgad AMSE Az W He A

-403-



datdet. AY 5L FE57) AHH B =RAMAE NG B3 B EQd ZAE g
o4 Ay B4 & P AR o= 949 ANHA 44 EX SHTE 39
oz 4A J43E 28 0 RS dehd & e Strikers) FPE AT Aol

2 EAE F237] s MIZ ALt o YL V1€ BURAES 3
A, o|F, £33 o BUdth: FHE U2 AYAA J)E BERAES] BHA B
d4Fe FAAZG EF Jaind FPAA A7iQ A ARd EARE A2

2 AYANE A5R 94 300940 At 239 dPon], AR F} Strikers
Jain®] WEug 2 =EqA4 Add 24 PP o $FtE AL ¢ F AU

goze ATE 4 9o gt FLold =) Ad wE AFe W @
FIQ BAd B AFrE dosnh 292 gag 54 9 oo AW dYy 7
2% A7go2H Bd 143 4 gg FAsA @
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