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ABSTRACT

Indexing images using traditional indexing methods like taxonomy is not always

efficient because of its visual content, This study examined how to apply folksonomies to

image retrieval, To do this, first, we developed a category model for image tags found in

Flickr, The model includes five categories and seventeen subcategories, Second,

in order

to evaluate the usefulness of the model to represent the various image tags as well as to

investigate the end—user tagging behavior, three researchers classified the sampled image

tags(141 most popular tags, 105 tags on three individual tag clouds and 3,848 image tags

assigned on 156 images) according to the model. Finally, based on the research results,

we proposed three methods for efficient image retrieval:

extending folksonomies by

combining them with ontologies; improving image retrieval efficiency using visual content

and folksonomies; and updating taxonomy using folksonomies,
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(0.71%) 7He|aLe] =02 epgtt, A8 7}
2o AE F7H31.53%)°] 7H =2 vjE&=
UeRtT, 1 thgoR ARA/EE(14.54%),
R(12.15%), 24A4|(8.58%)%= 0.8 VFeps), o
of ¥l 7He] AE 7heate]Ee] B 24 7
o &3 ARAch o2t Bl 2 fEle
U 715t ofu] 2] Aol A ofX]7HA] of g0l
Q= A AAE ZAwn7h B 4= gk
+ AollA 2 o7t Ackar & 4= Qi
o7 SA Uehte=
& ofu|A] LA
3 71%0] oj A= g o] 9l7] ufiel
& 7|9k ojulx] FAo g Aud 5 %
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S2|7{ O[0[X| Xt=0 cHet OIS} EfZ R 2Aut &

E

Htot

=

(#3) I =5

Hs Ef2% iz FiE|lze | HE Bl Hiz 1= Ikl
1 wedding 9,690,610 | 2 | 2a | 36 sky 3,451,359 | 2 | 2
2 party 7,240,957 | 2 | 2a | 37 night 3,354,660 | 2 2t
3 travel 7,123,794 2 2a || 38 winter 3,300,324 2 2t
4 japan 6,280,945 2 21 || 39 san francisco 3,288,309 2 21
5 family 6,280,915 2 2p | 40 canada 3,278,761 2 21
6 nikon 5,791,873 4 | me | 41 australia 3,211,096 2 21
7 nature 9,620,463 2 2c || 42 sunset 3,200,079 2 2a
8 beach 5,601,473 2 2c || 43 blue 3,131,171 1 lc
9 canon 5,495,472 4 | me | 44 germany 3,124,615 2 21
10 vacation 5,408,603 | 3 af | 45 bw 3,052,371 | 4 | me
11 lodon 5,370,441 | 2 21 | 46 holiday 3,000,437 | 3 3f
12 california 5,236,248 | 2 21 || 47 spain 2,980,158 | 2 21
13 art 5,194,760 | 3 3t | 48 food 2,978,251 3 3t
14 friends 4,653,520 | 2 | 2p | 49 fun 2,949,647 | 3 | 3e
15 trip 4,616,957 | 2 | 2a | 50 festival 2,918,547 | 2 | 2a
16 music 4,611,199 | 3 3t || o1 red 2,905,453 1 1lc
17 usa 4,508,924 2 2 || 52 me 2,861,740 5 pr
18 italy 4,392,771 | 2 21 | 53 taiwan 2,856,113 | 2 21
19 france 4,251,498 | 2 21 | 54 england 2,841,740 | 2 21

20 birthday 4,138,514 | 2 | 2a | 55 dog 2,838,978 | 2 | 20
21 paris 4,103,335 2 21 | 56 green 2,815,172 1 1lc
22 water 4,091,616 | 2 2¢ || 57 uk 2,784,255 | 2 21
23 christmas 3,929,415 2 2a | 58 concert 2,764,728 2 Za
24 nyc 3,876,358 | 2 21 | 59 baby 2,746,050 | 2 | 2p
25 summer 3,822,302 2 2t | 60 cat 2,744,275 2 20
26 europe 3,815,142 2 21 || 61 architecture 2,742,758 3 3t
27 flowers 3,763,323 | 2 | 20 | 62 white 2,709,151 1 1lc
28 china 3,712,387 2 21 | 63 macro 2,699,053 4 | me
29 park 3,711,771 2 2 || 64 street 2,642,089 2 2c
30 newyork 3,664,286 | 2 21 | 65 chicago 2,633,285 | 2 21
31 flower 3,649,013 2 20 || 66 mexico 2,602,290 2 21
32 city 3,587,517 | 2 2¢ | 67 india 2,664,782 | 2 21
33 people 3,579,968 2 2p | 68 tokyo 2,518,659 2 21
34 Snow 3,535,615 | 2 2¢ | 69 florida 2,447,393 | 2 21
35 portrait 3,530,673 | 3 a3f | 70 sea 2,435,892 | 2 | 2
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(& 4y 141749) Q17| Ef 2A Zin}

Fte|n2| ME 7|12 HIE (%)
AAH(1c) 17,014,815 (4.25%)
A/ A= (1x) 0 (0.0%
A5 2/ T3(1s) 0 (0.0%)
AH(1m) 0 (0.0%)
EIAE(1t) 0 (0.0%)
oA 17,014,815  (4.25%)
F7H2)) 126,042,547 (31.53%)
A/ 25 (2a) 58,146,808 (14.54%)
R(2c) 48,568,888 (12.15%)
£4(2) Z7|(20) 34,326,593  (8.58%)
AFH(2p) 22,811,597  (5.70%)
AZH2t) 19,606,287  (4.90%)
oA 309,502,720 (77.43%)
A (3t) 25,995,460  (6.50%)
7)%&(36) 11,939,713 (2.98%)
34(3) E471/287(3e) 4,421,341 (1.10%)
4(3a) 2,959,254 (0.74%)
oA 45,315,768 (11.33%)
dEdolel@ oef tﬂol_Ei 2.2(me) 24,990,842  (6.25%)
oA 24,990,842  (6.25%)
S AF3l A B (pr) 2,861,740  (0.71%)
A 2,861,740  (0.71%)
TEA 399,685,885  (100%)

olg} AYztE}, vlE A%l FEI Arjor A A vkl 58 & 4 ok

ohE 7helaze] Hoh 7P S YA me’

2= Bt 7P Q) Qe Ea skl

AL otdw Eel7 olgHEol olul Az
2 T AR 24510 AgRtks Q14|
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22|71 0[0|X| Xt=0l CiEt OIEXt EHE

Sef 2o 2E ot

[1e] ROz &

britishcolumbia®} be@} 7o oFojel &bH3s)

ARk Anp7t (& Syoltt, &, ¥ 7] Ha olF°] T glo] AREAL QISITE, o] 9o
HAAAE, 24 s EHZ 7 ae] R o7t ddojz EejEo] HAHT Hy
of webA Bt &, =S Rt Aol g3t on| mhofo] offHrt, Al Ae EjA
(¥ 5) Bl 3= H|w
FHel|l 2| NME 7|2 as (%) oA
AZE=) B(0IZ) C(st=)

A 0 (0.0%) 30 (1.80%) 0 0.0%| 0.60%

Ag/A= 0 (0.0%) 0 (0.0%) 0 (0.0% 0.0%

A5 B/ 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0%
=4 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0%

EENS 0 (0.0% 0 (0.0%) 0 (0.0%) 0.0%

3 0 (0.0%) 30 (1.80%) 0 (0.0%)| 0.60%

s 904 (12.38%) 286 (17.06%) | 14,088 (35.46%) | 21.63%

Ak 440 (6.02%) 0 (0.0%)| 9,273(23.34%)| 9.79%

A /2E 274 (3.80%) 274 (16.34%) | 1,899 (4.78%)| 8.31%

£4(2) Az 152 (2.08%) 0 (0.0%)| 1,979 (4.98%)| 2.35%
23] 0 (0.0%) 4 (2.02%) 391 (0.98%)| 1.00%

R 0 (0.0%) 315 (18.79%) 0 0.0%)| 6.26%

A 1,770 (24.25%) | 909 (54.23%) | 27.630 (69.54%) | 49.34%

A 4,248 (58.20%) 218 (13.00%) | 9,410 (23.68%) | 31.63%

A 273 (3.74%) 0 (0.0%) 0 0.0%| 1.25%

a41(3) Bol7]/7H4 137 (1.87%) 0 (0.0%) 0 0.0%]| 0.62%
715 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0%

3 4,658 (63.82%) | 218 (13.00%) | 9.410 (23.68%) | 33.50%

e} L2 =EES 870 (11,92%) 519 (30.96)| 2,694 (6.78%)| 16.55%
slelE @) g 870 (11,92%) | 529 (30.96%)| 2,694 (6.78%)| 16.55%
— AFA Q] Ak 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0%
A 0 (0.0%) 0 (0.0%) 0 (0.0%) 0.0%

FEA 7,298 (100%) | 1.676 (100%)| 39,734 (100%) 100%
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HO]—/\LQ_ %_‘% ;'(]»017]- I/H;]- U—]x—] o]_g_xl. ‘A’_q]
7 3}41(63.82%), =41(24.25%), et
ofe|(11,92%) 7telate] o= Uerylth s
A 7HaE7E 7P A U A om|A|Y
FA9l ‘art’?} ‘magic’ S 7]&E3FHA o] F
oo} &2 oJulE Zh= oE Ut dof, &
ghro], 2H9le], & 59 HasE
ARESERL Q7] wizolt,

o[ 82} ‘B9 A= #4(54.23%), wEt]
°o]€](30,96%), 314(13.00%), 71<(1.80%)
7hate] o vyttt o84 B A
£ Fol=tt BAIIAL e Y] dojE B
2 ARSI oAt Qiglet, ESt o1 8A; 'B'Yf 4
a2 AIAE oAdsteA AL ojnA|7}F 2
WobA A, AR 59 AE 7 AR ES =

I e R I v e e I o L i 3

8 22 vEolE S AiAor W
o] ARESIAL QUS| whizell wEt|olE i
2lo] Blgo] & MAE A Uebdth wpAa)
S8, olgA 'CY A= £A(69.54%),
41(23.68%), HIEFHIoIE(6.78%) 7Helate] <
SR Ueptt, o84} ‘O gielofAgk 35
N B 5 2570 B golz 7lesidlaL, 1
Mek Fhrol2 H ejaE ARgskglth E3
‘Korea' 9} “Fe]o} | ‘Busan'¥ ‘FAV 53k 2

o
o
T=

& A9 golot ol | HasS I
ARSI QISMAL, o w7t A Bl
H|£(35,46%)°] 7§ #=A ez o7t =
7)% st5it, E ohE B2 o84 'C'& olv]
A]6] FAR ARGSE HolE T HLR 55t
= Aol AL, & AtollAe FAlO Sl
ol (Bl 1)= HEtelolE = 7h551517] ol
meteo]E 9] Hl&E BlwA =4 eyt

Al 7 B EEY Btk et 2
o}, 54(49.34%), 4(33.50%), wEFHo]
EJ(16.55%), 714(0.60%), 7ol AX(0.0%)
Zheate] o' UEth AE heaz]

+ FA(31.63%), 57H21.63%), wEtHo]
Bl 22:(16,55%), A2H9.79%) &o& U
weh

424 B2 Ejla BM

15679 32 oju] o] Fofel A 4,190
M E2E 5 o o]8AEo] Fofdh EY o
9] v 9 57%0 EIFCH(E 6) % i)
o= olm9 60,90%7F ¥ HI1E 2
QAR AR 7t ofn|]of Hojg= Eolo] ¢
OE ARt Bl B BHoR IS4
g B39 ulgo] A

l:l

(# 6) & Eid 24 21t

el T NN Mol |

o 0 = = A oo Ixj A (o
010 X14(%) 0[] X14(%) M| olojx|4~(%) | B2 El(%) EN14:(%) & EHT4(%)
95(60.90%) ‘ 61(39.10) ‘ 156(100%) ‘ 401(9.57%) ‘ 3,789(90.43%) | 4,190(100%)
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23 Al omlR|ef B4 FEe At A € oJUAES At drideR B2 |
BEe 71ET 7 e Eote) 71 T52 7L IS7] mEole
< ol8AEel s olgskal A+ GE 2 15671 oJ|2|9] 54,1907 &1

1567]9] FE oju|z]of| HojH Byt g1 4
oF 2T/HE Hatgho] w2t o= 7] ¢l

= 3 342719 152 A2t 3,848742] HY

rr

LM IS4

(B 7) 384871 Ef1 244 Zut (1567H O|0|X])

FHe|ze| ME FIH|2E| = (%)
A 132 (3.40%)
A/ A= 30 (0.77%)
Aa) B/ 23 (0.59%)
=4 15 (0.39%)
HAE 6 (0.15%)
A 206 (5.30%)
ARt 163 (4.19%)
A /2E 207 (5.32%)
il 484 (12.45%)
4(2) s 503 (12.93%)
AZE 81 (2.08%)
Gl 243 (6.25%)
A 1,681 (43.24%)
s 205 (5.27%)
w971/ 125 (3.22%)
341(3) A 429 (11.03%)
75 42 (1.08%)
A 801 (20.60%)
werelolEl ) et %‘H 4 1,183 (30.43%)
A 1,183 (30.43%)
1l A5(5) ARAQL A 17 (0.44%)
A 17 (0.44%)
¥4 3,888(100%) (¥4 &1 &¢)
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AlefE 1Y) FFe dolzk U FokA 9
n|7h gl i, AAAR e Ego] Bl E
= d4o] E7ksdt erol® 2olxl g1 5
o] Qlct, Ej27} ‘blue sky AH Hgolel 74
£ E= ou)7t ogA]l Aol 54
£ 3837] Wi Gk D] #4 A= &
3,88870]c}, #A Aik= §41(43.24%), v
et o] E(30.43%), d41(20.60%), 71&
(5.30%), 7N¢l AR(0.44%) 7HH2lE] o2
Urehsteh, ok olsm e, 177H9) AE 7}
glazejofA Hlgo] 0(HR)Q! 9= st
aaglet, wietdlolel 7hgare]o] wjgo] & W
AR A Yehdes 22 W2 ogAEe] 1
F8 B ARgstaL QIgl7] whiEelt,

45 = 9|

Ak B Fheate] mEgo] Faten| FA
<9It o] 2A] B2 A A7t digt
EAlolct, 14174 7125 9 3749 7]
1 50l Sl 1057) H15S BAske
gl AT, 58] 15670 ofq]A 2
3,848709 HlOES EA%E A, HE& &
o= QMANE 17749] A B FHarefo] M B
EEIL QLGN

W 492 gagel 71y wel ®

it
2

A olgula gl=Alo] Tk Aoleh, ¥4

4 s nelE 74 gl gt

?;9

olst Atz e SoA Are

oju|A] A A opA7FA] ofElgol = A

& ZAakeuE B £ Qlrk= A9
A 2L ojulzh kAl & 4 Qi o2 H[E
glolg 7hglate]e] vl H|wA Frhe A
oltt. 53] W& HHAE0l I5HE HAE
oz EFA ArY
50% ool BlE 2L QA 971 whel 1
Froly ZEAC] U3t HEtholE7} H
= A2 QtKStvilia and Jorgensen 2007).
ot EAl= 1FTgel oAl dieh Agtgt
Aol @ & =7t sk Aol Stvilia
o Jorgensen(2007)¢] o] oot W
T5180] oW Ao Wigof 7]ukste] st
Hihs J559] 2o A dukAl Zid (o,
TOP QUALITY IMAGES ONLY)o| A%
the e Algkska ok, &8 159 FolA
Dogs and Art’ 9} go] ou]]e] HIyow
AREE7)0l ZE3E ASE Ak, olHgh Ewt
& Hagkil s agder #esp|
eliA o827 Bj1E Y wf Auk gL
o IFHE AR FEst] fEshe Weke
e B 4 Qloh 2o, 24 sheare] o)
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E2|7 o[0|X| Xt=ofl cHet O|EXt EfY BEf 2Adnt &E Hot
BOP| /Ao 34 AE st TEls R (note) EE WET 2L AL Q) ks o]
HES et QA ol st g5 o]  mHel A$ TS T ol §AE 8
SA50] oluj 2 FHAQ Aule] Flzste] A BEET YTk
AN S oA Bk HollA 1 oju)7} glct
3 b7k,

AR, A zhel gske g3l ol 5, ATt Zute| & ot
L7t B Holck, FA9)= A A B
B LES BAs At g7 ol zol7t Zaen)7h AEAQ] EAfen] Bl 222
Aglth. B3] o4 AL AT AEL U AS gAlsl] Boke AR 9 wromA]

Bl shute] B2 of2f uet dloj= g st} ojulA] AL 8 HAE Al
stof of2f 9| BjaEe S50kl )ASith e S A Aol 2 & &

o

2ot )7 Pehs IR AN BPOI Ba) ol Aokt B skl we) v, o]gA o
ofulA] Aol et HEL FHAZIE B 71 7 Bee] B4 A3} 120 Zaen)sh o
ofgh Aolt}, Beaudoin(200M)% olefst 2] A ABHQ gaken] EL 25279l A
A olgae] e els Belstch E ke Eof ojuln) YR 23} Aale] 28 4 9]
AR o]gA B'E olulAe] FAE AR A sl
YIS ARSI diAle] olulxzk &3t g

1B A2 VIEEOIE S F2 ARSkL U 5.1 SEZXof 7|utst ZAtn| stz

olg ‘O olulAe] A EHo]

ol Tl IR F2 AMgsigd. o, Zoen)o] 7P 2 BAY % ohs A
oA ‘Al TFE P2 Ae) AMgelT o] o]Rolx)y] wjio] Felof, felof, e
QU GRSk L Al Bole] ofoltisl o]BT o] B9 of#] A} o|FolAA] gtk A
2o dEtolelE 1R AMgetT Uitk oItk & sjelo] AAlnke] ot ol gt
E T} Aol 2 Aot BVl A His] uhRe] Aol glm Al B
g FHG: B1E AGSRE o84 ATE  Algle] SHoR ool ofeiet B
Qi uhy, Ha] AMgelA] QR ol$Ak B O QlshH R Al HEYEL Wi 2
CE Qdth WAl BHY Ho) BHEE BB AL olds BHES el 9
of Qhrh she Holch, dlgnt Tl 2 o] @ WeloR Zawus zslels] SJiA

$AS0] Holgh B u&e 9570 B 2ERA /1&S A4 > 9ok Bakn)r
ek et ojule] MY EASRe wE RES o3t weolded LERA g
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Qfet ofu] FREHN ZAY ARES] SJulE W
Aol HEshA] k2 WoR Aottt
(Weller 2007). &, 2E=2A7k ojd 34
oS 7Ngsksly] Sl HAHo= AHFslet
HAARE, o= 54 =rQle] BHH Tols

Shid

7Helate|e} 167]9) AH 7HejalelE o]-8-stef
wech i 7] AlS A, Askelel)
OF Ak WA, FFolet Bl ¢
(WordNet), $17]5je]ol 9 o]- g2} &7 yef
of 7uksto] AbERt 7L 7He FAlE AR =]
7|Zsto] ARl &, A B AT BAE
TS o WA YEYE o]gste] Foo] E
= AstelolAel Base F=3 1 S
J52 AR
o] B Aoiflol® Ak, Y=Y
o] HEo= AN FAEEN T} =2
152 Helojg ARt

& SolA, Y=EUeA ‘weddingol2h=
tho]o] E9Joj& ‘marriage’, ‘wedding party’,
‘wedding ceremony’, ‘naptials’, hymeneals’
52 GAsL Qlrt, 1E)at EEjACNA Twed—

ding ¥} FAIEAN 7} =2 BIER ‘bride’,

‘sroom’, ‘flowers’, ‘love’, ‘dress’, ‘white’,

‘marriage’ 5= Wt Ak, 919 AwE
R85} ‘marriage’ 7} ‘wedding 2] E2]o]=
AR FEol& ‘flowers’, ‘love’, ‘dress’,
‘white” o] AAH}, o] &of 9}7]zt]o}
£ o839 ‘wedding' & The Ut ol2 &

gt ol5 (o], 1) e Foolz #dL 4~ 3
o}, Egk Yedllo] ofakH bride’,
‘wedding €] £2]o}(meronyms)2 7] o]
et wEbd] 2EZA A bride’ ¥ ‘groom’
< ‘wedding’9] SF{lOIER I3t 4= 9lt. o]
of Zro] A4H A d AT TACl e =L
S o8} ojujA] A= E B sk Tl
T g8 sk dl AR 4= ol
o] &Jof|, Faten] 7HE ERA|E o]w]A|
Aol 2ol gl AR 4= Sl &, ©]
SA7F BAE A o, do] SS9
i i e = o S e o
flof” 9 "ej=ro] F shE s g the

Dj—

‘sroom’ &

Sv
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o
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o
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_1 "
o
o
fo
-
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fr

‘wedding or flowers or love or dress or

white' & 232 Ao|c
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