Journal of Institute of Control, Robotics and Systems Vol.

14, No. 5, May 2008 473

A tlojed|o]AE o]t
HE2|8k olo|x] HM FHZIF A|lAH

An Expert System for Content-based Image Retrieval
with Object Database
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and Seong-in Kim)

In this paper we propose an expert system for content-based image retrieval with object database. The proposed

system finds keyword by using knowledge-base and feature of extracted object, and retrieves image by using keyword based
image retrieval method. The system can decrease error of image retrieval and save running time. The system also checks
whether similar objects exist or not. If not, user can store information of object in object database. Proposed system is flexible
and extensible, enabling experts to incrementally add more knowledge and information. Experimental results show that the
proposed system is more effective than existing content-based image retrieval method in running time and precision.
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Fig. 1. The framework of an expert system and retrieval process.
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oHIA7E AR A2se A4 Ago] e AFEA)
SJEue W), AL Svke NS SRsst B
gerd Azde A olgd olnAE Adsst W
o)Al Holemolzo] AFTT). SukE o] ool
A gske A9, N29E o WA Hoph AAYER
EE 53l A= AAY ARE AAe.

2

E 495 53 A%
Table4. Average running time.

Ao A, F=, 27 sl fAkE dE 7
o7 g on|A HAE SRS Aok AgdE A2H
o9 ojuA] HAE FatEE Aol WF B 3
AlZE B RAEEe] Zolg tr BlsE $a) 20719
o)z &3 oluxol W3 Z e thsl AL 3
slo] B 473 AIHS ARSI 2 olul Ao o] 714
& AnE se7bA wkdsle 1 5 2 AAE VM o]
w29 Blg-S A= YEATE thEo2 AR doH
Hlojz Yol Ak A thate] B4 £ A] N1H=
F29 AY=E 3R Agee AN FY 35 7
SUE F19EE FEFAY AT Q9T AA FET
o] X33 Az Aot A wHojeH|o]xel) EAjst
A e AF tEiMe 8-S 873 ¥ ZRE 7
A=E F23 2FEE FH3NY 78S AN Y
A F ZRE Y=g FET IFE FSAh

Aoty A)|2Ele CPU Intel pentium D 2.8GHz, memory
1Gbytes?! AN AP AFE At HAT v
739 FEo] Y3 AAt vlwA FAe HAF owAE
& ARk AR golewo) 2o 071K AA 7}
AR thate] 24709 A o|H|AE AFEHHAL, °]v|A]
glo|E#| o)zl E 307FR] AA|9} FHF 500709 o|wAE
A3

¥ 4= FAE g 7N ouix] AAa AQME Al2H
o W AN 59 A Aolst FFEE EZ ek
Roltk. FAE e FEYUS AE ARSI 4
g 43} AtE AlzEloA A g A =t @
A8 AL & & Atk 53] on|A dHojeuo)xe] AFH
olm|zle] F=7} Eoidel] wet AN 3 ARt Aojrt
oAE ARE Bk ol 7IE fALE 71N A wh{o]
E2E olnR)o| thsl Axre £ o) vish, AlkE A=
g A dolgwolz e olmAe} ANk B 714
=g goruag Aiksle g7t 43 £olE7] WECt
weba ZeH Al2"e olmR|e] 7t FTHE 8 A
Zro] WABIAN F7IekA e Aol vk AR AA

(2) In the case of 300 images in image database

:‘%} 715k of‘féEH 7%k Az 719k Aorel A|2w) Ara Al2H
A A FrALE A AR 724 R )]
Bt A 73 A)7Hsec) 103.3 111.6 115.8 53.4 31.1
Age 62/100 53/100 57/100 807100 90/100
(b) In the case of 500 images in image database
o*—“l*o‘ 7t K12 Il Azr 716k Aok A28 Alekd A=
TAKE A4 FAE A4 A 71 AR =)
Bt A 53 A)7Ksec) 169.8 185.5 193.2 65.7 38.7
RAYge 56/100 48/100 52/100 75/100 85/100
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E SH=EFEAESL
Table 5. Precision of keyword reasoning.

MO - 2% - AIAEISE =2X M 14 &, Wl 5 & 2008. 5

E 7.79=FELHE
Table 7. Error rate of keyword reasoning.

A A A Ag=
Azt 8/10 Ho) 7110
DR 8/10 Aol 7/10
Enlg 7/10 7o) 8/10
RINE 9/10 AR} 7/10
=u} 10/10 E7 8/10
vt 9/10 327)E) 4/10
ENBL-S 710 2450] 5/10
“ERL}E 6/10 =Rt 710
- 9/10 A 8] 5/10

E 6.719= FE AG=@A ofulA F7D.
Table 6. Precision of keyword reasoning(object image addtion).

A AT A AYg=
At 9/10 Hoj 8/10
DR 8/10 A}o] 7/10
Evle 8/10 o] 8/10
gRlel & 9/10 AR} 710
Zeup 10/10 E7 8/10
S|EBERS 9/10 277 6/10
R 7/10 50| 6/10
e 8/10 =2=7] 8/10
SFE 9/10 Aw 7/10

o g FJRE AF} Apole AN FF Ao o &
oMAe EFHE Fe & AT ol FRE ol g3t HA
& AA e WAE F9 At 357t S1E7] wWEeltk
F 594= AA dolgH| o]z EAde 2z A o
g 107]e] YBEL AAEUE 1 JIH= 84 FE=
€ Uehidith 71E dFed e w3 Al 4F, EviE
S} o] A3 e, Aol FARE Agolle FARE ol
A2 AR A AladoMe ol HE £/
7} vlad B oFoiRE & F Aok EF IR
ojuf gk, mhvhel Zo] FEFHAE SRS AT AE
A e FE=7} W9 238 & F Utk A2H
< FFYgol gl AA ) thelx v Fa&d 2 2%
g de 5 UAAT T A%, Aol 2F vE A
A tiside ARE 7|9=8 FE3h= LR77F 288
At g S0] &vpFet SEUY 22 AA ] ol 3
BT =9 A4S FAU wet eyl gdstA st
7] Wi FIMESE FESHA Rk LRV TSI
53 Z7EU g 22 AAE AT A 2F5Yd
& Fe7l Wi el Agert o gojRle A ¢
T Uk A Y AR olw|AZt A wjolEuo)X~
9] omAg FARE Arole wad FFaA J9=%
FEY F A £3 FRE J19=E FES AFEY

A LEE A &
25 5/10 2350 2/10
719 1/10 k| 3/10
E=o) 4/10 R 1/10
RS 1/10 714 0/10
20] 0/10 A& 2/10
AT 8/10 A 7110
Hh R 4/10 Ehx 1/10
o 3/10 7 6/10
E S¥=FE AL
Table 8. Precision of keyword reasoning.
2 A= A A=
k=3 8/10 5] 9/10
719 10/10 k| 9/10
Hol 7/10 pide 7/10
5 9/10 714 8/10
20] 9/10 AR 710
Z 7/10 23 6/10
R 710 Bz 8/10
- 9/10 7 7/10

olw|xE AA wloJejHlolxd FUlE YHF F A )
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ANE dE F ATE € F AT E 62 47| 4A)
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A Az AR A FAE Ak vl 2R
&o] EA destorl ol AA HolEH ol Fr
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Ao tigk JRE dHst] A HoJEHlo)xe] HYHI}
2 g wa} HAHAUT ® 8L & 79 ANE AA w)
olHujo]xdl] fF3 F 2 AAE 7 o|uAE o
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