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A Machine Learning Approach to Web Image Classification

Soosun Cho'- Dongwoo Lee'! - Dongwon Han'''- Chi-Jung Hwang''''

ABSTRACT

Although image occupies a large part of importance on the Web documemts, there have not been many researches for analyzing and
understanding it. Many Web images are used for carrying important information but others are not used for it. In this paper we classify the
Web images from presently served Web sites to erasable or non-erasable classes, based on machine learning methods. For this research, we
have detected 16 special and rich features for Web images and experimented by using the Baysian and decision tree methods. As the results,
F-measures of 87.09%, 82.72% were achived for each method and particularly, from the experiments to compare the effects of feature groups,
it has proved that the added features on this study are very useful for Web image classification.

7I9{E : 0|D|X| ®®(Image Classification), 7|4 %& (Machine Learning), ¥ 0|D|X| ®E(Features of Web Images), HjOIX E#7|

(Bayes Classifier), @& E2{(Decision Tree)

LM B

25Y JEUe NFRY At FEI}A AA oA
Yo" wfAE FANE AfFRol d ’é} + dxE 2wy
i gloh webd JEd APES dE 98E 3=
BAE Adej7kd] ¥ReE dgd dug B3 ded 4
QAolok gt ojmf Y EAMA 2 H[FE AAdE ofwA
Fol ddxoz gdd + glojok @ mWakA ] FX4l
2ol Qe i oA Eo] AAE & fE nfFY
ARE AEA] 287 geA AF R £ AdE 4
ojujzje] My FHE Y T dLE F ¢ e A
o},

§ oimlA Ao tiE d7E o 7HA BHeE WY
Hol gt 9 oA EdX :’%‘9— #18 JPEG, GIF %

oln| 2] dlo]E ¢ 2AAA Q) EA(characteristics) S #4314

1

RRAAFALTY AAAATE YA

LR AAEA T ATy A7l

LR AAEAATY AYdTd FuEeeldE A7
P 3aHgal YRS is

12002 89 129, AAberE 12002 119 1Y

o>
ﬁﬁ.ﬁ.ﬁ
drriere e de

BAXE W dF W] (78] AN AN €
2E 9 ojujA & o|&37] f& ALK, 1Y FoE
on A& BFEE AT UJATHEL oigt T2 dTolA
= 4 onR|e EHE 9% 4% FEloEg Awsn o
g9 7|EFE AHEEd f oFXE ERFeE Wy E Al
o HEHE ouA Y FTHo EHoly HHXH
Q1 Wl g AFEHR R A7 st AR JF6)=
Abghel dF olwAlogt A& Folr)

B Ao 7 Alggel 7ag ERUE AHSsle {
oju|A & EFFLEN ¢ olv]A] A& HF JEY A7
2o va} 2} RHAeln gl wWoke AT 7]
At 719g ol&std U FAe HAEY HOE &
BAs7] 93 @72 111 &t dEdEn dAw ¢
ol A & EAde At dHozY FHo= wjf wof
el ¢ BAglA F83 vEFE AAdE ovAd o
g 71 AgE 7Ike EFe 4 vlold, § FHE &% ¥
¥ Wi narrow-bandwidth devices)29 HHE A% 5
°il %%5101 Al FHE FEE QY AREY And 7o

ok ¥ AT A E ol A Azt § olnA



760 EEXZIRTI=EXIB MO-BH HI6Z=(2002.12)

Eq(feature) 58 FEst HEsuon AR Mulx F
QA AEY & Y AlES AL AYsd ognde A
THE 4 7 AU

# E2EL ofF g o] AAdY. A oA Al
2 E 4 oA EFl Ui BY ATES YotEu
A gl e & A7M AHE F kA BREA oA
< 7% A B 7Y st 33 a4 Al 4
FlMe 488 § oA EAEE Y A 5N
E A4d R 2348 a8 A 63N 2EE AeTh

2, ¢ A7

¥ d7E Foad YHE A 718y f ovA ¥
Foll dgt gAE FE37] d8 F2 o EXY d2EY
glojBe BFo ALEHo] & ti ZASE 71Ee 4
oju]A] EFof o]g&drt o8 A vgsn FNT H
ojHR EAES HEdld HEPoen od FHe A
Eol ¢ ojujx] BRol o AHAJNA Lol izl 3l
T3 dEAY F A 1AEE 71EA welA et YR
AAER 7Y E AHE3t 1 AAE HME vjmsidch

A= FAn f onx ER{o JA%EE AL 7]
&9 29 a7 Ak dEAY Az d70E ¥ &
A eolrXe] BHE 7] 4 Aojrt. o] AFeAe
g olmAE AHME onz| ¢} HAHE on|A R FFd}7)
A8 ‘vt 2o, ‘del &, cade] @, HE, AR, 7l
2 o) ‘AR Ho|” ¥ ovA 2f{HY FAEH A
HTMLe ¥3Heo 9l& 28 Y B& 5o offs
o AA EF 71YP& AMEE 84%9) FEER § o
TXEE EFEIGY. o] d7: d4 =E 7Y dAAITE
ALEEe AH B4 158 FA¥ HEEornz o7
742 BEF 71EE v dYSAY 5HEY FREE f2
Ag AFsAe B9 B =8dAE A 9A A
458 9 oujx] EAE F dEHU AES LFFUAME B
g FRET 9dde 16749 4 ojvR B IPE =&
oy o] EJESL THEE BolA HEFoEZH ojw
ZH79 EHEC 9§ onA £F o g2 7|HE s&R
Agetdct o A3 71E AP ASEHA FgE B o
TN Mol =& B EFJEo 2FY A4S
e AES Firel S 433 7dss AE ¢ F
Ak AAT AL ‘A 53 4 & A &

T o & 7IAsE ke 4§ ofulA BREA F4ER7I
Ao #F AF1217F Utk o AFHMNE F3 GAE
E52 9 wojx¢t @ K-nearest-neighbor 71'§& AR&
o 5 7b7) 7P & bla Agsgen 53 294 FE
Wae Adgs JEEE ¥ Rz veligdoh skAw
o 2st= JPEG oIvIXe &) ulgt die]l H3 ¢l
3 2eA4 FE ¢4ndd: ¥ o 7 dEME 71 v
7F gtk A AdE 80%l 77 AEEE Hola YA
T g% 4 9 olux BEA djd FAF Aol
e Mol #Aolth

U ¢ ojvRI7t old ¢ A9 HolBE BFH AT
B2 A2 @wsA wE=Ex glv2 11]. Yalin Wang[11]
< § #HolR WelA HolBo] ¥ nHE HolEe E3
o8 AEE Aee 294 ¥8 FALE 2FRA¥EY o8
A8 44 =9 71¥% SVM(Support Vector Machines)&
AHst. 2 d7e f BAY AR AL 94
E Hold B4 oA ¢ ovAst Fa% dgs & AY
of Ztsle] §] ojnjAe EHE A3 TR EAJEL @
#oto] FHER L Aoy 4 Mulagn ge
o7 AHY 423 AojEY ¢ BME ¢33 o] g
#H 09 o onAEE EFHA

3 BR 0¥

dutg oz 7| AgGe 7ug S B
g2

) 2=

ing)® ¥ (classification), ¥

7} 8= ol& ‘supervised calssification’olg} gl 2
AFelHd= AA 7HE, AA B F IR EFYxE
v Astn glenz old #Fech EA EFU B3R A
A Bop M QAES thFd BF HEC] AMEHY ¢
th B 479 9 ojux EFAME EAF 1A 9 HE
o]gof 7|ukE F vlelH wo]= E-F7|(naive Bayes clas-
sifier)$} ol AU EAHES 71 dlojEy BFHo] Hig
A3 Eg|(decision tree)& °|43 &7 7Y A} o
JIYES A AX8 59 ‘supervised calssification'® $ 3l
1 dy AgsEe g1 2 Z3 LHAREH HEH
steH10.

31 Hol2 Hlol= BR/Y|

wiolA ¢t &g 1YL 7Hel UE HEF FES ALl
1 o &R/ o)t EHnA s Holeg 7 A
o] A8 o8 71X &4 E(attributes) S FOE AT
Y o] $AFESL ZU0E s FY2e Fggory
§ Z AojAvt &3te FHlAg AAdNE Aol Ho|=
7719 7127t 2= wel2 Ael(Baye's Theorem)Z o] &
d9sd gt g B Fd28 Colx dtu 4 £4
ES AL &9 F92 Ce vy o o F 23
AT AR L ev={A;=ay, " An=anE BAE £
At olw 7} £AJghe] FolF ZAF A Fela Y AL
¥ #E(posterior probability)® &3 & Aoz
T8 F AR W= BHYE o A #E g Hu=z
HEAFE Sl @ o AYse g ArE 1 &
2o BFE}

ITioimp @i L) D (c))
T hetecdli=1-mD(ay lcp)plcy)

plciled = oy

# 4 (DY LEF o YeluE p(e) e AHE #E(pri-
or probability)elg} dd &4zl AARE A2z



FES Uehdd. dytH oz o=z EFIdAE 75
% (uniform probability)& A}g&c}.

Ho]2 BR7eME 5714 7123 714 & o A uiA
v FdxEe 43 weldoln T#FH(mutually exclu-
sive and exhaustive)o]oio} 3= Ziolil 7 WA= T~
7} Fola zAA £4F0] MR EYolojof de Ao
o B ATy ¢ oluR wele st 5]%’—‘121 &3} Hi=
F7HA] FPae Ao A WA 7HEE wEch F A4 v
A "ol £4 Z, 4 olux] 55 AR EYHL
BE2A 77 YA E B 2 EriA] A o] PRt
A AL AF Q olulA] B F&oA Mg

32 &% Eg|

A4 Ee 479 dolg AolxE Ege FEIZRE
FH2E Yehs gE o] o225 E FAsE Hhyol
o dA EPY 7 xEE 539 HAEE 9nEtn 24
e 1 BEA 7hedt g s, st AlejaE #
E RE2RE AFElE 5A9 H2EE AXNYAN 1 #
o tg3te RHXNE B &9 === o|FIM HITH
o2 BE LwzofA FiA9 HAo] o] Fofzir)

A EgoA Z Ad2vlAE ¥E EY I a8
9] grem pAHEY et BHE A 7 hast He
T B4 @Eol H& 79 ME AR gE ol @& 7
Holel, ey B2 A9 dE @E MAw EAE0] EA
ted ol 24 Edd o8] A &Hak(thresh-
old) 71¥ke] E(boolean) A& At A% g 71A
= ERogRH EF QMY ¥ EAL ol gg siAE
‘3}“ EAEY AR 24 EE F19vizieHl0] #
A7y 4 oln|Ae] EAL A&gE X E Fel Hol E
gxo] gdAnt oo} F& Wyog HAY Efo] HEd £
Ak EF 9 oln|xe] EAEL P& #FH(homogene-
ous)e] Ao] ollE g HA Ego] A s}

4. 4 ojuojx| BH *§

g o)uA] EFoll BF 7[EY Ao BL oA &
AEo] EAH o] &=L olv]A] ERATYE $I% B
FAME F2 olmA B o RFE ‘olwx EW’, ‘g
d @), "y ), adol HW S #e EFJES ol%
FATH3, 71 7| AT S o] &5t 4 ojuA ERE Y
ATFOINA = elnix A e EA §4 HTMLY £34
s ojujAe] HRZA ‘Y HojAA e e]ulx] Wiz &
"1', ‘olu| x| g’ Fo| o]&H & g Th

& AT 71EY AT QEE omA e Fg
EBELJ EHEF EFstnxsts gd2d 9% £ A
o2 JduEeE AL TFAIEH 2¥8A Fe R A
At gl 71E A Ade AdgE v ¢gle HTML
2 Aoy g Jeue orgle EAES TEANH
249 A5t WA 24T 4 AE ‘Curse of Dimen-
sionality’’ & #&t7] A3 7% RE EJES TRAIE

7IAEE 71gtel @ 00Xl 2§ 761

A R dAo] FEgHol F

AR 8 Hog FHHE E3
Eng d‘ﬂi At <E >2 5241 ¢ onR ERE
W@ ek Auel &4 olEe FHE FESS v
Aoltt,
E DD Yolnxi Ba B

£% . . 579
D | ] # ey e

1| ej=#] 54 27] 00 - o) =7

2 | omA ¥ {gif, jpg} o}m} =]

3] % ol 00 - #h %ol 5ol A

4|4 ol 00 - Hyj Hol g5 @

5 | Hel/gel & 00 - Huj &

6 | HTMLAIM Y &4 {1, 2, -, A A=)

7 | HTMLej M 9] 4o &4 00 - 10

8 | Hol 2 0,1, ~ Huj go]) | HIML

| o] o] FHo 1} o BE

9| g3 g% {t, f) (H)

10 | HHE AR of % {t, f}

11| a2l ALE oR {t, f}

12 | ofo] & % {t, f}

. o ol% {top, main, bottom,

13 % sjelxgel 91 left, center, right, -}

14| 924 2d A2 4% | 00 oA

& 8301] 37H ol A HE (R)

15 | quia WA o {t, f)

.| B §°ﬂ 37 ol fAF

16| om 4 wgx) of3 e

£ A7 2EE 16709 EHEL 7] FHE TR
"t 19%E 587A9 5EAEL onjA] 1Y ey
dg 7 Ae oA {9 ARE|H, o] EA IF I
g EA¢ch 6HREH 1HZAAY EHJES HTML 9
el A oluA 7} AlgE HHORRE HojxjE EAE
t} o]5& HTML &4 ANE wH4sle g5 & gtk
£ OF HE EAE vdgez 1295 168749
EAES HIML dlejA7} stade] dggd & Yelhye
EAQEon 53 0§ RE HAT o] EAE = #d
AHOINME AFERAL 1, 2, 3,4, 7, 11 EASo|} |,
2,3 44 EYEo] B4 1F I &g Ex 1§ =
EE & 051?011*15 A3 EAEoPa & ¢ Q3
Uz B 7kR 2§5& g2 71E d7dA A1gd Ho
i EAER PAHASS ¢ F Y ga [ 2F @
% olle H & R onﬂ %3t EAE0 AA 7+
2 AA Brby =29 EH drhd 938 FE
dolgozd =2 SAEY FAAS YHE 5 Aok
o} gol d olnjx BHE I EEsm FE9
s, olg FHUE 1793t HEsle B
39, 1 dAE B3 EE2E 5AHEY {3A
Aol B 79 F EHolt}, EA £22& HF olg
HT 928 7|29 dF 9 AEHE dogA 1y
F ATES 98 &3 979 720 "ok
L Aol TEE 1679 EAE F <E 1>9 A

o > 0

5%
# 43
23

ofM nSL it

oy al ok wo wp

fo ro rir
3



762 HEXNZ|IHES=FX B M-8 H6z=(2002.12)

o2E oFst oEE FHA EAEE AA3 AdEsd
e 2o

o 8d EA ‘Hold o' #F § ojv|x7} HTMLAA
A8 w £33 dHolEe HolE EgH oL U}
9 g onjA7} #ojolx MWAE A3 HolEY ¢ 4
of XFETE Aol FAtdd Holg Heold A= &
B FHol e T QnA Ak gRE
o 4 ojuAE HolE9 § Ao X} glenz 4
AZ FFHE dolHoME ‘HeolE ZHol'7h 0% ASE
Aol ZolE 4 AT}

e 108 57 WHEALL X' FY olu|Ast HolX e
A oy | AHEE AQA oBIAE el F4e &
Hog AMEHE olo]lE 5& W8 AgHE A9 ¥
I AA Vs Fd2E BHE 74l B

e 11 E% ‘H3 g AR AJF'E o|wA] olFd Fn
U Wy E oujste GAE(E EY, ad, ban 57t £
o] deA ohdXE vebdth Fue] FHol u
A AA Ve gd2d £ £ U

o 13d 54 ‘Y HolA4e A'E ddYL 4 A&
7t2, A2E 77 339, 25 97 9902 ko B
) o] gHof £3EAE YepdT. o)d 712, NEE
2 o2 3FE d o] ofx FHHUY #Holokx
Hjx Aol FEd TE 49 Fopd o & B9 of
A 2gdA o FHe N2 9o F top-main-bottom
o Al 49202 YA T maind gl thA] left-center-
righte} 399o2 ot weltd ol oA 7
oln|A ol &8 & Y& 4Y-L EF 57l(top, left-main,
center-main, right-main, bottom)7} ®t} UrolxE o
g9 AMee 9 HolAnitt than] A 971 At

P -
B s et ¥
- e R e -
s ™ = .
- Nove s L
. LT RER ] )
ey el ot 0
LT |5
= o | .
s=-2 1 A8=20¢
SAMen |
_ - |
— i LGNS Ml e gl By
L e

(38 1) ¥ olojx] ¥ 72

o 14d B4 ‘Yad #E ¥2E H5'= 9 5 ‘g3
A 5§zt oluA] AAY HAE Fdte H 0, 4 ol
A7t sdd WAHAE W L HEe vehle 33
g "92E7 AdH}n AeAE Uekdd ofd 19
Pad #d 287 §F owjAd AYH U= B+

& HAZTh ot L FS AT olnlAE AA ¥
goze &3 4 Ut

ol 28 ST Lz A s
5D 2002 LG Tromm GIVENCHY
17 00s AT 0008 1% Cl‘.'lJﬂ

(22 2) ¥ 0j0|X|% YAH B HAE of

e 158 B3 ‘2 o 37 ol {Al oluA] WA A=
A (¥ DY center-main G &3l AE o|nlx|
Eo] olo] #Fct 6747 184 F 12709 <|wA]7} 2
ol Wi o] Y1 1o thA] 28 WHEEY Ut} 16
H ER 2 g 3 ol FAL ovA v qF =
(2% DAA left-main 999 v g sFert

ol & § oA FEHEL o= EFRIIAME
¥ me gGEger S92 YL AT VIeANE R
AE Aoz AA EdMe O 9% I7]d w2} A
2 BAsUAN EdL 2R olF Aol &, #oj= #
FrlXE EAE] Foi3 EdL 2A8AN HE 59
ojofof &= 7HAo] gleBg o] W AfHE EFES A
A 1670 ERE2RY x| Aot EAV €08 A
€ 3,4, 5% 543 6 74 EHoirt 31 FAL ojrjA| Y
®olE, 44 BAL ovjX 9 Heolg Yehla 58 EAL
ojg¢] Hl&olER 3, 4, 5¥ Aol Az Fgolgtn ¥
7b ot vbEAsAE 6 54L& HTMLAAM dehvs
THE drista T EAL o|EY HUHA €4 E U
Hez Nz Sy gl o83t 5P e #4438 B
Zet7] fistel & AroA AHgEE Holx ER7IAME
W3t 69 5AE AT F 14749 SANE AL

5 ¢ % @A

51 dlole] 8 % HE gy

g olvzl FHE f3td A AR Mul2 FU ¢
AlolE2RE HTML# o] X onx&EL +3s4d
o} obE &Y, ‘duA &, ‘HP &% § A8 &9 A
JEE F LR FHHow F 304 Y #HelARRE
244571¢9] olnA wlolE & FHsATE 9§ o|v A HTML
F4E 984 E 4 BabeA Eaqd Z2 a3 HTML
Analyser{11'& o] &3tQ1 #oj2 EH7|9 A Ef =
2o 2+ The Open University2] ‘RoCl4] 2 RuleQu-
est?] ‘Seedl6]'E& ZHzt ol &t

Boh A AEE Hst dA 2446749) owlA] HE
& 358 81579 - JPLE WE F, EHVY F
A(training) SANAE 2709 o|vx & JYE AL
I EH(classification) BANAE YA shte & F
e AR B8 HFol vRAolng FHEY R



AN ALgHE B8 AR 2UE wFolsly BF 39
9 99¢ B3 Ao 4% YEgE 9L F 1 WP @&
& Axstel 43 AAH ALt

52 #F 7|Y ulm MY

7719 A% HEE &3 2o Addr 439 23
2 HiAE EY2E 94U AHT HaH ] <E 2> T
Hlagto] E3€. HEHAA e Abd FH2E Yehd
I ge 499 A3 vjxd FY2E YET

(E 2 Al oo RS S0 =§

X g g2
A Ega
A7 7Fs oivA(yes) | AA E7Fs v R (no)
A 7 olm A (yes) Ny Ny
Z'“ﬂ %7}'%— O]D]Z](no) Nny Nnn

i gel Yeld gEE o889 3714 4% AXE, Re-
call Rate(R), Precision Rate(P), 1&]1 F-measure(F)7}
7}z thg1h ol A€}

N,, N,, R+P

R=No7N. P NN, F= 7 2

Adde Holz £77] R 24 EZE ol &3 4H 14
M, 16719 54& HE3don ofgf <& 3> Z& AR
E QUG <E DY R P F #ES £ 2 £/ A%
e olmA HelHE ¢ diA 4d9E 3HA] 2Fge=
gt AL F YA eI Wiolz {717 A
EZE o]&34HE HET HE ¥ 4TES RAEH

(B 3 ¥ 0[0jX] EF oY 2%

Holz /7] 24 g

(1470 &4 58) (1670 54 A8)
R(%) 7837 .01
P(%) 95.81 90.42
F(%) 87.09 82.72

53 53 1§ vj@ 4¥

olojA AEL oS AHHY Aog @PE w2 £
F71E A3t 4§ ojuA] EAEE FTFHA wet 1579
3 Hgs Buh SHEY FRE A 439 <F > Y
el glon ‘ojnx B2 HE 5E AD, ‘HIMLER
B 59 (W, ‘d9dE P2 RE 58 ARYY
7t el B A¥oAE Zte] 5 aF ¥ o9 2§
oz 4 ovx EFel HE&H Hi 7749 Ay HAE:E
Az vud 2 £ 12§9 2L [ H R &% 1§
3714, H, IR, HR ¥ 2§ %% 3714 2832 A4 IHR 3
3§ 2R TEEte] 25 Aot o] W R WA H4F
A xet Zeo] 37kA 9] ojmA RE e xgon FH ¥

JIAEE 7Etel # 0[0IXl 28 763

Ffel gkE HEdo i g e Wye 24 g,
W 2E EAE AL A WA AN M w2 He
& YEhd F& Afe 2FE AHEE o] AgoME F
o] FRo e EF7Y He g dolruzl g Rolmg
A4 2§39 AdH Hxd o onzt gl7] qo)ch
A <E 40 Yed b gk Fghd vias Bt
€ WL HR A% 5 2FAAE 1 1§o] 82TI%E
7t ¥ AAAE YUY o)A BY 2F5E 1 &
el e FHE B9 ojnjA] HUZHE FS5E HRE
Za& BHA M & ¥ vAte Yot H ¥
R 2§& 7 2FLE F9A HEs%e W o & adE
7tZet. H, IR, HRY F 2§ A 24 77.22%,
93.99%, 93.44%¢l A& JeEPUT H ¥ R 1§ &
5021 aF v & 298 /HRIA EaRw 2¢d 1
¥ IRIAMY HRAAE EF 93%7F 4= $2 A5 B
of FAch meld 2 dpeA wmslmzl slgd 549
FH¥ 298 45 7 A HAD A1E Q7eA AL
A ¥ S53 FHY 5HYES HTML 59 2
td JHoZRE FFs Wo] § ojux EFo Rtz F
£go2 oA HdA 5F EHEWN AMET AL
o 88 2 A5E olE d 5 AU s 2 HR
2oz HAA 5FJ& BEF HEAE o 9161%9 Fghe
dgled ol Hu 2 IR ¥ 93.99%HTHE 3
& AFA ot}

(B & 8F 18Y BF o8 Y

I H R H IR HR IHR
R(%) | 6957 | 6739 | 6296 | 6884 | 8381 | 9032 | &M

P(%) | 9600 | 8378 | 800 { 8559 | 9917 | 9655 | 9818
F(%) | 879 | 7550 | 7398 | 7722 | 9399 | 934 | 9161

6. WB 3 ¥¥x AF

9 olu A7 AA 9 BHIN WS FaT d8E B2
AT 2 AHg WMEE U2 F7hT ALOE BTET 9
Ao 39 olm) BA g A7 PuaA oF
o427 Rax sleh. @ olvlA BHE 1 2Hd g} of
nAe BAME FAE WAY 4F FAEe olgsl
ERes gHos A7sd foh E JA%EE olgw
g oluAg B4 E: B 4E 9TE PP o
S glouk B50 olgah ofn)x EHTe] M A
¥ Bol TARIR Wo} ofF 7N BAE ARE ol
Apadeltt,

B ATANE olsh 2e /& AT ARy IR
g8l AAste ) @ onA BRE 9% ng FAY
I T 4¥e AYsn AYas @ olnlx BF
g 98 WEFA F AN A%E ¥ WMol A
3 24 g 7¥e AMgsel M Agagen 553

F9e 9 oA 5YE¢ gUw aA=RY w2

i



764 F2X ISP =FXI B MI-BA X63(2002.12)

o A4 d¥sid. 49 23 7|E9 ZA%E v 4
ojulz] RN E AHEE Ho] fle g EFHVIY 4
T B we AAE Je e =yt o 2 4
TN E2@ 4 ov|A] EHEe] 7E A7 §AEH
A AL W g ojmjAY /A U 2 ¥ WA #
e mety 2 7oA uis foud 5JEE L2
Aol 4FE Holnt ¥ B ATolM AL wiolA
ot ZiMs 2 EY JI¥elMe H FEhe 7z 87.09%
R R2%2A F2T oP|A £7 ATE[9 1218 vud
W AAe e AAAE, FAE F ¥ EAAE By
FoEA FWHoR & o7t glEE ¢ + At oA
A 5 2§¢ 25 HEAE Wol=mE ReJU HR &
# a2FE H8Ys de o ¥ 2AAE dE F e
Aoz 7ldgd

ol e uYd 49 R I AF}ox 7 ¥
A7E A& 9 AlolEg dHolH AWM AFHA A
o] Atdoltt, ojojAE ATFAAE HE F&E 4 orA
EAEE E233, g ¥ AlE R £4E U g
o § ojujx] B4 dts E & = BF WHo=
dAAAF & Aotk Y AT EF A2H AHdd dF
A7E Wasool & Ao,

#ngH

[1] ADEW, “HTML Analyser,” http://www.htmlanalyser.com/.

[2] G. Penn, J. Hu, H. Luo and R. McDonald, “Flexible web
document analysis for delivery to narrow-bandwidth de-
vices,” In Proc. 6™ International Conference on Document
Analysis and Recognition, Seattle, WA, USA, pp.1074-
1078, September, 2001.

[3] J. R. Smith, R. Mohan and C-S Li, “Content-Based Trans-
coding of Images In The Internet,” In Proc. IEEE Inter.
Conf. Image Processing, October, 1998.

[4] Knowledge Media Institute and The Open University,
“RoC : The Robust Bayesian Classifier,” http://kmi.open.
ac.uk/projects/bkd/.

[5] M. ]. Swain, C. Frankel and V. Athitsos, “WebSeer : An
Image Search Engine for the World Wide Web,” In Proc.
[EEE Computer Vision and Pattern Recognition Confer-
ence, June, 1997.

[6] Rulequest Research, “Data Mining Tools Seeb and C5.0,”
http://www rulequest.com/see5-info.html.

[7]1 S. Chandra, A. Gehani, C. S. Ellis and A. Vahdat, “Trans-
coding Characteristics of Web Images,” In Proc. Multimedia
Computing and Networking, San Jose, CA, Vol4312, pp.
135-149, January, 2001.

[8] S. Chandra and C. S. Ellis, “JPEG Compression Metric as
a Quality Aware Image Transcoding,” In Proc. USENIX
2" Symposium on Internet Technologies and Systems,
Boulder, CO, pp.81-92, October, 1999,

[9] S. Paek, “Detecting image purpose in World-Wide Web
documents,” In Proc. IS&T/SPIE Symposium on Electron-
ic Imaging :© Science and Technology Document Recogni-

tion, San Jose, CA, USA, January, 1998.
{10] T. M. Mitchell, ‘Machine Learning’, McGraw-Hill, 1997.
[11] Y. Wang and J. Hu, “A Machine Learning Based Approach
for Table Detection on The Web,” In Proc. The 11" Inter-
national World Wide Web Conference, Honolulu, Hawati,
USA, pp.242-250, May, 2002.
(12] B¢, 204 FR/71H & ol 3 G477 A", g=37
FEAG RS 83 =53, Vol3, No5, pp.605-610, 2002.
= & M
e-mail : scho@etrirekr
1987'd Aguista AEAT EA(EAD
1980 A &ujgt dfehy AEA S
EA4(HAD
19899 ~ 1994 (F)&29 o] CBE S
= a7
19949 ~ 84 FFAAZANITFYE ARAAHAATR Add+4
wAEok: Bukd 94214 7lg, § A9E BY 4 ol

of & %

e-mail  hermes@etri.rekr

1995 AEthstit g E9(8Ah

19979 ZE A& st dAxTay
Z94(44h

1997 ~2001'd () @A AgA R
=

20014 ~ @A FHAATAGTY FRADGTE d74

TR AeAE @, BE|RY Heg A

o A

| e-mail : dwhan@etrirekr
1982y sAusa 23 SYH(AD
: 1992 gddist e dig g AxFea

| (A
1996 Fdoista AFEE A sy
S8
19820~ 83 BRHAENATY AP Foj2aolds
SRR
BUE: AEvite] FURARGE, B BEY, BAY
AR Bof
g x 3

e-mail : cjhwang@ipl.cnu.ackr

19759 AUt 83 (AN

19799 M3dsta gatd 539 £4
()

1985 Univ. of Connecticut A4+a}}
EA(HAD

19874 Univ, of Connecticut 8483} Z<j(A})

19874 ~1988'd Univ. of Connecticut 2 ¢ 24

19883 ~38A4 Fgdista HAFE AT ag

FA Rl oW A ZEAA, HE 04 F




	faq: 
	fa: 


