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A Tag Clustering and Recommendation Method for Photo Categorization
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ABSTRACT

Recent advance and popularization of smart devices and web application services based on cloud computing have made
end-users to directly produce and, at the same fime, consume the image contents. This leads to demands of unified contents
management services. Thus, this paper proposestag clustering method based on semantic similarity for effective image categorization.
We calculate the cost of semantic similarity between tags and cluster tags that are closely related. If fags are in a cluster, we suppose
that images with them are also in a same cluster. Furthermore, we could recommend tags for new images on the basis of initial
Clusters.
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(Figure 3) Calculation of Cost of Clusters

I A B

13} gt

2328

28} 2
'«slg— EEE l 35 B2l 2 l : : I?l—fé EEEC
FAE

3% g3~ 3= 22AH
|

(O 4) S2{AEZ Zot ofjA|
(Figure 4) An Example of Clustering Result

HIS1slel £ dAFE e £ 01 8
Agaked B8] A4 daglel ddoz )9 Fe

2Eo] itk el £249) 1%—% Aol &
#4207 9] FUEE FAL 20

33 }0:] (mutatlon) ’\Hi—% &
t}. o] FAE WEsItL &
39 £837 A costS 7
2 Agr

27k fALEE AEZ] Sla [1]elA At
APIE o|&3ith WA Z+ FH2HC e EE Hol
sl 2 el o] FAIEE WolebA HaS WA cost
£ Aitetth 2 8 ] fAREE Altete W

o
o] A cost”} 0.12E.TF

R

N

PRI A RALE S AF AlNete S8 29

[ ot
i

o
Ay
¥R o

T

o

oZ ¢

2 o M oox &

=)

2HE OA Qoll ¥ oo & RiEsith ¢
Bl B2 A7 AAE 2)107) olstd W E &
o7 Ttk

AN Gl upet FAEH a
F 4)9} o] o7 Ele] FEE W T xEEF] F

friend birthday family food
restaurant | graduation | trip coffee
university |airport vacation |[flight
cake mom school interview
(22l 5) HAE 1 g
(Figure b) Test Tag Set
% 28287} A
3.2 Eja SAHE Ho
B FsEYS Aget e 2 A3E
& & ok el ARlel QU Al B 16hE B

0]"‘ ZHgeoltk 81 I
3l 16789 A e BIE EE3]

271& WAse g FE2HA 4 ©
=S 3hTh

6] g ol wah AA BIe] 28-S AR
HA queve Qo AA BI1E W popdle] £FA4 SE
e I3 el ARFE AR cost] HUFtol
0.12ET &2 &RlstA frh Atke o] grlEd &
29} Zro] Mg £8 4 Sty 7 Fe|2H 9 B
NGFE gelste 3T AH oA Qo ¥tk 38T %
oW HE queue Foll HolX HE Fej2Ert ok

(a8 6)olA Eoles AAR HA FE2H HFL
queueZ HSHA H} A 28T F AR T3] 3
Qoll A4d Fe2E AlS AWM F WA £ A
Sk (2" 1 2ol AA Y costE 7H 15‘:‘”‘]1 &F
< Agste] F8et 7t F22HC] B fF
ato] 45 Th 2 o™ Foll YolA HF ZeAHE E}
tt BIg Al L& ukEgict (29 8) o &7 A
&gt sto] Bl 1 7HE Bl st queved] BETh
T EHAHET 4 olake] 1 7HAL 7] W
Foll Soi7F & S 287 Ak

I3 npARe 2 A28 RSt F FeEiE BF
a7l olgrt HE £FAE Pl BoH Qo Holsle &
2 2E7F §17] diel SeliEEe] FEH (I8 9)
ﬂﬂV\Eia]O] FEEY (19 103 2ol HF ZF82H
g &Y%t o] i HF FH2EHE FAEI B2 8
= ]E] ‘:'01 A Atk

<E I>E ‘lT/‘]' 7}01&@ < HI AES BAF

=

.

F‘lﬂﬂl&“mlooﬁi——(
2o oo R




BT S22 7Y R B3

<

X

(A}

at

P

Selected solution

Al: friend restaurant
university birthday
graduation mom family
trip flight interview

B1: cake airport
vacation school food
coffee

sizeof (A1) > 4

sizeof(B1) > 4

push Q push Q
first queue Q final queue F
Bl
Al

(O3 6) & Haj My E2iAH 28 24y
(Figure 6) Fist Step: Partition of Entire Cluster
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(Figure 7) Second Step: Partition of Cluster A1
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(Figure 11) Overall Clustering Process
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Client-side Server-side
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(Figure 14) Overall System Structure
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(Table 3) Database Table for Photo Information

Field A Type H] 3L
name gsdol& char(50)
fullpath |FYA= char(100)
date A2 |char(30)  |yyyy-mm-dd
size - 57] float(8,2)
device 7171 char(50)
locationl |91% Float
location2 |A% Float
resolution 3|4 = Float
format g ¥4 char(50) |[&&=F
tag B2 char(1l00) |[FUZ &
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(Table 4) Database Table for Cluster
Field A Type B3l
tag B 1ol & char(50)

cluster_id | 3 2HWUZE int(10)
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(Table b) Database Table for Similarity

Field A Type

tagl B 11 char(50)

tag2 B 12 char(50)
similarity FAE float(50)

(3% 15) B0 SHAH ¥ Azt Z2AA
(Figure 15) Retreival of Photos according to Tag
Clusters
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tag recommandation
cake, food, coffee,
PxLFn9_2012-10-13 jpg
cake

(a2l 16) Bja =& s
(Figure 16) Screen of Tag Recommendation

Cost of 19=0.1581

Cost of 20 =0.19833333333333

Cost of 21 =0,23388333333333

Cost of 22 =0.08546

Cost of 23 = 0.17066666666667

Cost of 24 = 0.19106666666667

Cost of 25 = 0.16201666666667

Cost of 26 = 0.18916666666667

Cost of 27 =0.17406

Cost of 28 = 0.21956666666667

Cost of 29 = 0.16961666666667

median : 0.18446666666667

#oftry=1

max 28

selected solution: p1: friend mom airport  p2: university family s|
Array ()

Array ( [0] => Array ( [0] => graduation [1] => trip [2] => flight
birthday [1] => food [2] => coffee ) [3] => Array ( [0] => friend|
final cluster: graduation trip flight

final cluster: restaurant cake vacation interview

final cluster: birthday food coffee

final cluster: friend mom airport

final cluster: university family school

(O’ 17) eja E2{AH2 npynt 2o 54
(Figure 17) Screen of Tag Clustering and Results
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(b) Photo Retreival by Clusters
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(Figure 18) Screen of Photo Retreival
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(Z 6) A 8d TVIE flat AE=AL7HR

(Table 6) Summary of Survey for Usability Evaluation
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(Figure 19) Satisfaction Results with respect to
Categorization Method
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