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Abstract

Cross-lingual text retrieval(CLTR) is the information retrieval in which a user tries to search a set of
documents written in one language for a query another language. This thesis proposes a CLTR system
based on fuzzy multilingual thesaurus to handle a partial matching between terms of two different
languages. The proposed CLTR system uses a fuzzy term matrix defined in our thesis to perform the
information retrieval effectively. In the defined fuzzy term matrix, all relation degrees between terms are
inferred from using the transitive closure algorithm to reflect all implicit links between terms into processing
of the information retrieval. With this framework, the CLTR system proposed in our thesis enhances the
retrieval effectiveness because it is able to emulate a human expert’s decision making well in CLTR.

Key Words : Cross-lingual Text Retrieval, Multilingual Information Retrieval, Thesaurus,

Information Retrieval, Knowledge Base
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Fig 2. An Graph Representation Example for Inference

T2 A B A 2ol A di2 £
to, 32 AAZE FA doe 89 t1, 5 A
Qojg, el BA d32 8o 32 FHHA
A Bze] o7 Aol AA T Yrk A
A A di o]t BHAA B o t
EE g Aehs A gAant 48
W APAeR d3 4Z BAE AT 3
A= ok

a9 2ol Qlty, 0.9+ AH83 A9
7F FoAAH =F[4-5]0A4 Aotd A T}
o) LI} Azdle] FE AT A
(& ol g8te] thew} 2o FEF Aolrh

-t to t3 ty
di| 000 090 095 0.00
d2f 080 095 0.00 0.00| o
ds| 0.00 000 095 1.00

ot to t3 ta
a| 100 080 0.85 0.30
©| 080 1.00 0.00 0.00 |o
3| 085 000 1.00 0.00
wl 030 0.00 000 1.00

Q Q
a [ 0.00 di [ 0.90
2| 0.90 =dz| 0.90
13| 0.00 ds | 0.00
u(_0.00

olfe] FE Ao HE R Fol
A At doE TS TR AFEAY] H e
Q(tz, 0.9)°l 09 4= #HAEE 714
AE AR AAEH, FA dze 0.09]
HEE 7HABR HAER A
gy A dye AAE AREAe] A9
Qltz, 0.9 g #&A &= FA=Z HAAE
ofof &t} dvkebd 1 204 B A
2ol TA dz2 Ao AFgE &0 (R FE

=]
fLe

2}2}

1 -1
= e

7

1 e skl 24 dydt B E o] 91V

Folrt. o]s} o] rhle] HAEIL A~w
o] F& dF[4-514 AHEE e FE
719 el Al AbEREe] Do) Qlt, 0.9)] #E
TAE A dye AAEA sk olw =
gol5 119 FAAQ Fag FAEY] i
ojth. thAl Ha A ZE2eA B fo] pE
RE A d71A A3Hew ddd Pas
AT tyototyod 02 AR E BAIF 9
Fazk EAETh olgjd BEAHQ HAES

FA o 2 AbgFe] A Qlty, 0.9 T
dl B dye BEHA M= F7te
o] AME A kA Hrh

A A A o Aol o

0O =
(E IS N

7 %
]

o]

L
o

N
iy
o

oL
lo ™
N

-

of

RO
L 2 L

(

i

o

o & |f
-
Lo
el

T
2
Sl
N

-

o
R A
- R o
i
>
Ef; fr

LN
TN
s

o
4
0
ot -

B

It
£ ol op
W 2

o

T

O oo ooty

%
wr > o orlo

i

o2,

rr
)

iy
>

E

e

M, o o @ odr > (o ome O oMY o
&3

+

_57_



HX| XAHO|AE 0|F¢et 2HQl L0 =AM AM

. XIAH[O|AS] BHEHM} F&E U

3.1 X|AH|o[A9 HH

Quillian[8]& <¢I17te] x2S HEsE= H
o2 9w Y EL A(Semantic Network)E
Fath o ME A= of=(Arcs) ®
o3l W3 ==(Labeled Node)

O

A 2k

ot
&0

fl
fol t;m

) ST o
fd
>
EA
ed
N
B
b
Iyl
rr
[o
i
fuf

g
N

= >
)

P =

4 "% u:E
. L

o
ol
o
s
oZ
ot
o,
d
&
<
t
g
E
1

o oz o
o

rlo}Ju
ox mo

iy
i)
o
a3
il

ro o
|
yu
2
. =
o
T R
2,

ol
==

o x
B ool 2 52
ol
ol
N,

=
[
rr
i

2
>
b
v
[»
o 3%
i 2 oun F

>
A
=

2
i

ol
oL

o
i
e e

1o ofy
-4
BN
i
4 o
m 3o B>
Y
o £
@ F
’ Lo
=)
i)
m
jL
iy
Lo

= %[9]01]}\1‘— Al A
7tEA E
(Weighted Tree), % F£3 8=
(Directed Acyclic Graph; DGA), 7153
DGA, 1383 2 E(Graph)9 57142 &EF
sttt

=5[10]S HX ARAAS 93k i
EAE Atk i VESAE =
o} +& ¥ A(Directed Link)Z FA T =

¥ me o

1

EE Y B wAE 2dsY, 4 "Hae
T ONEES AAEA B 54 A9
Ciet A diE dAgth =3 Jad = [0,
1] Afolo] 7FEA7F Folfn) o] Fof
H 7FsA wie A 69 4 Akl e UHE
tie} TA dirlele] B HEE oJu|siA @

°]
I zzwu A2

Hag ol &3 A WH9-111e Sols 7
o] BHAAPL F=237] Y3 1Y EZE S
of at=dl o= F& dAE v = &

F Qth. B3] Agxte] Aoyl EI Al
(AND T+ OR dZ2x=Z A" Aoz
ts H & 0xqo]r/} ol gk A%

3.2 HA| 0] HEZHAE 0|88t F& 7|
228X AR A o] =E[4-5]]

oo B foh

M Mo g mo > 0 U o &ork X IE

(Implicit Link)
3 AETeE

o
(T

%
N

Sl
B
fatet

Iy
Astr] flste]l Aol #HH L[
A thdo] AlAhy o] A&3FowH
[4-5]o1 4 BEAIA] a5 FAFOR
Aete wAAE Astaat g
B ErdAs olE 8 A vdo]
125 913 A4 & MEZ2E 53
| Aojgtt Aogd #HA go] mWEYA
a9 2014 AR el e 2= ¥
gjo] Alaejag golstAl e shA Hoh

J
—_

=
i

=

ok 971 FMT(t, tpe S1H3 o] =4
H 4749 #HAEE
11 AFol 9] gheldh

_58_



2008 23 ot=QIE{ALS

SHTVE] =2 HM8d M1z

1) ¥RAREA
FMT(ti, t) = 1, Vti € Ten
2) WAL obd & 2tk
FMT(t;, t) # FMT(, to.
3) Hol#A
FMT(t;, t) = MaXl\’{[I‘in[FMT(ti, tj), FMT(t;, t)].
tje er

[4e]32] %7 &of wWEex FMTE o
&7} 2ol wAR.

fu fiz .. fn

FMT =| fa fn .. fu
fnl fnZ fnn

o714 n& fo]E59] Y

tZFE &o] t 7kX 2] @
<

11,1 < i n,1 <j < nolt}

T3k a9 23 e Y EoA] A o
gk AiQloj o] #AAl= vt o] A Y
APEE 28T F Atk 9714 e A
of g Mlojo] HIF, nd T dx

d = <(t1, wp), (to, wa), ..., (tn, wn)> (3)
(HteT weloll,l <i<n

w41 A% De 7t wol dis) d9k t3b

o ®4 Hrage M B gol
AT 5 A oA me AR ol
ne £o9]59 Folth wy(d, wy € [0, 1],

<j < neE 54 dd w3
ME 49 7t E YERATH

t t2 t3 ... th
di Wi Wi2 Wiz ... Win
D= dz Wa1 W22 Wa3 ... Won
dm Wml  Wm2 Wm3 ... Wmn

A gzazagy wEgs DollA A4 d
of ek &ol o #HAG HEe= HETtel
ogl AAE 4 Utk a2y AE7E oW

A= 54 TAZe #AdAS
FAE otk FAE AEAgde Sojep &
WS UEdE #A5] &o] v

RE Ad BAE FolEoan
sl Atk olyg HA o] wjEL A
folE o] BE d4 #AAE HA &9 1)

g A FMT¢] A o] ¥ H (Transitive
Closure)oll ¢Jall Al stebdt 4= vk ¥ A
go] WfEH 2 FMTS #oldd Ree vt
¥ 2 hast duEF[7le g8 7+ ¢
Atk AoellA Us FHF 71z #HAA
sto] Max Az 18]a o = Max—-Min
A Aabs ofn gt

[42]33] #A4 RX, X)7F & o, &4

R(X, X)¢] del#d 4 Rr(X, X)= v&3 2
= 3PAR FAEHE e dag gl o

A 249+ Ak

1.LR"=R U R = R).

2. If R” # R, make R = R’ and go to Step 1.
3. Stop: R = Rr.

ool A Aost HA Lo
FMT®9 A t2ayy WMHE =2[4-5]
oA Aeke 2 (2)9] & F A o
Alae] 2=l FToF Aol tigh Alo]E 9
v3l= IND &S ZH2 adi2 248 3
b whEba] =450 4 A ks A (2)e A
HA vhdo] Alxel2=Ql FT oizlel #1174 &
of Eg 2~ FMTS Hol#3] RrE o] &3}

v e e

=T [4-5l0A4 FAIHQ FaE FAFS
2 BAste HAAE AT+ de A
o

olth. ool ueh )

. = =
@ell ofsf thAd = Jo. = F2 A

_59_



HX| XAHO|AE 0|F¢et 2HQl L0 =AM AM

o A FEL TF9 2 (5)E o &slY
AxbstAl @k 2 (514 FMT Rr 317
& g2 FMTo #o] #H& dud|d

REL
REL

D o FMT o NEED (4)
D o FMT_Rr o NEED (5)

g 2249 1Y 28 d2 s B
Ao A Aljtd 52 (5)9] WHoR éﬁ%
ale] BAh 28 20 agZ= A (4)9] o
& 54 gxzagy D, HA o] mjEY
FMT, zz8]ar ARg2ke] "] NEED=® tt
3} o] zhzb T

do |y 1o do &3

t1 to t3 7
di[ 000 090 095 0.00
D=d| 080 095 000 0.00
ds| 0.00 0.00 095 1.00

t1 t2 ts ty

a | 1.00 080 0.85 0.30

FMT = t;| 0.80 1.00 0.00 0.00
ts| 0.85 0.00 1.00 0.00

ta| 030 0.00 0.00 1.00

Q

ti( 0.00

NEED = t2| 0.90
ta| 0.00

ta( 0.00

4 WA gol WELs FMTe Holu
g FMT_Rrg [H933]9 g+ ol &
shol FahA thest ol e

t1 to ts ty

af 1.00 080 0.85 0.30
FMT_Rr = tf 080 1.00 0.80 0.30

ts| 085 0.80 1.00 0.30

t4) 030 030 030 1.00

a7 FMT_RrE ol&ake] 4 (5)e o
g8l wwl AAH T e o] AN
A5} ol FalAT)

ot t2 t3 4
dif 000 090 095 0.00
REL = d»; 080 095 0.00 0.00|o
ds| 0.00 0.00 095 1.00

t1 t2 3 t
tl 1 00 080 0.8 0.30
tz| 080 1.00 0.80 0.30 |o
tz| 085 0.80 1.00 0.30
ta | 0.30 030 0.30 1.00

—Q Q
t1 | 0.00 d [ 090
tz | 0.90 = d»| 090
tz | 0.00 ds | 0.80
ts [ 0.00
o)gel FE AselA wi Az ol A}
S0l Aol Qty, 0.9 sl 4 di3t do

of e A Ay =E[4-5]14 Acte
4 @ & wae 4s Az A g
a2y = [4-5]0 A AlbE A (2)¢]
Aol AN Al §A
WA vddo] Alag s Sl
(Implicit Link)& FAlslz F
A dgol A Aele] #a
FEs0] AN 2%

ook TheA B wRolA AL
WAl M= 9o F& Aol He A
0] %*1 ds&= A]’%‘ﬂ'—’] ;é]-oqoﬂ 080 A=

dds 7R 9l AleR FE5H
wwoll A AlekE R
A AR F O fASA FEY 5 9
o= #HHAA = [4-5]elA AldE FE
R E o G ol

by

7

il J{EI
>
(e jo it
b o 2

ot

2
2
e

o

_60_



2008 2@ ot=QE{ AL SSHUTVE S ==X M8H H1=
Iv. 22 4l sk 51 Histk Vol. 28, pp. 777-787, 2006.
[3] Croft, W. B, Broglio, J. and Fujii, H,
Gddo] JEAMS xS tido] Fr Applications of multilingual text retrieval,
AA A" HA gIE =o]r] 93t Proceedings of the 20th Annual Hawaii
Supe] WMo m  HAEo]mol Al Lw s International Conference on System Sciences,
) pp. 98-107, 1996.
ol g3t Ak AlaEzel mdE AAE [4] Rowena Chau and Chung-Hsing Yeh, A fuzzy
2o H7kA Bt el wkgdE & 7] knowledge-based system for cross-lingual text
o AAe]29 FxE Hut 59 AA retrieval, ~ Computational ~ Intelligence  for
wo oaks Zu) oy s WA el =% Modelling,. Control &  Automation, M.
[45IAE SIA J1He ol 8@ tele] 4 Mg cin(B) 105 Press, . 485454
BN A AdE ARbskth = [4-5]¢l A [5] Rowena Chau and Chung-Hsing Yeh, Crossing
= o] 7|EAo T EAGtE EIAL the language barrier using fuzzy logic,
AAs7] Qste] HH thAdo] AlxH A o Springer-Verlag, pp. 768-773, 2005.
_ R [6] Jacques savoy, Cross-language information
sema A 5aE lﬁ:odq_’ retrieval; exper)i/ments basedguoi CLEF 2000
L =451 A ARk 2 A el corpora, Information Processing and
AMe AlaEs e gols 1o FAFQ Management, Vol 39, pp. 75-115, 2003.
d3s FAFgozN AR AAMEool F= [7] Timothy J. Ross, Fuzzy Logic with Engineering
A7 AAEA A 5= Ba o] otk Applicati‘orTs, McGraw—I:Iill, Inc.,, 199'5. .
B omneAs olde Bads §Ad o [8] MR Qu.1111an, ”Sern.antlc memox"y,” in Semantic
A = wAlm= = information processing, M. Minsky ed., MIT
3 tholo] JragAs 93k HA &of wE Press, Cambridge Massachusetts, pp. 227-270,
92 Aojeln FojE H4 &0 WEgs 1968,
Oﬂ ﬁo] jﬂf»ﬁ ?:_}J__’.E] %% ;(_q]_g_‘_s_}_oi _%4%@_2_ [9] Kim. Y. W.; Kim, J. H. A model of kl’lOWlSdge
24 o7k AR = o Ao AA A based information retrieval with hierarchical
e = o e concept graph, Journal of Documentation, 46(2),
5 45 7 de BHAR o] #A4 H2A pp. 113-136, 1990.
HF S A oFEF o [10] Lucarella, D.; Morara, R. FIRST: Fuzzy
olo mo] o Wake oty Wl w information  retrieval ~ system, Journal of
. = = Information Science, Vol. 17, pp. 81-91, 1991.
gelel Almeias FEehal oS elgskel T Kim MUK, & Lif, J. H. Ranking
W oAk A2 A8Ad AEAA wer documents in thesaurus-based boolean
A &3l Holol & Aot} retrieval systems, Inforamtion Processing &
System. 30(1), pp. 79-91, 1994.
[12] Chen, S. M.; Wang, J. Y, Document retrieval
_ _ using knowledge-based fuzzy information
Fanes - -
retrieval IEEE Transactions on

[1] Radecki, T. Fuzzy set theoretical approach to
document retrieval, Information Processing
& Management, Vol. 15, pp. 247-259, 1979.

Kar Wing Li and Rob Law, A novel
english/chinese information retrieval approach in
hotel website searching, Tourism Management,

2]

techniques,
systems, man, cybernetics,
793-803, 1995.

[13] Kandel, A. Fuzzy mathematical techniques with
applications. CA: Addison-Wesley, 1986.

Vol. 25, No. 5, pp.

_61_



HX| XAHO|AE 0|F¢et 2HQl L0 =AM AM

%| 34 5 (Myeong-Bok Choi)

«1992d : AR HAAA
Absta}(ShAL

© 19943 : o}FuiEn 7 FE
8t Ah

«2001d : o}FuiEw ZFE
R TN

A . FEdsty HFE TR (FF)

*2003. 9~ AA F=PHAHS] HikuFAT 3]
994

+2003. 9~&A SRS AR 53
A - =2A B

+2004. 1~ A = FELIH w533 83]7
Ay

+2004. 1~&A = AEEE/TVE S 50l

At

14, A14%, A58 nFA
g, AWt E &8 A=H>

_62_

N XA —



