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SIRIPOD  SURABOTSOPHON  :  THAI/ENGLISH  CROSS-LANGUAGE
TRANSLITERATED WORD RETRIEVAL USING NEURAL NETWORKS, HIDDEN
MARKOV MODELS, AND GENETIC ALGORITHMS. THESIS ADVISOR : ASST.
PROF. BOONSERM KIJSIRIKUL, Ph.D., 61 pp. ISBN 974-17-6383-2.

This thesis presents Thai/English cross-language transliterated word retrieval by
using Neural Networks and Hidden Markov Models for encoding words and using the
Genetic Algorithm for improving the efficiency of the retrieval. The proposed method

enables the transliterated word retrieval without using the dictionary.

Without dictionary, the phonetic code is employed for cross-language retrieval.
The phonetic code of a word represents the sound of the word and it consists of a
sequence of phonetic codes of characters in the word. In order to determine the code of
a particular character, it is necessary to consider its surrounding characters. Hence this
problem can be identified as a classification problem. For this reason, Neural Networks
and Hidden Markov-Models are used in phonetic encoding. However, as the codes
generated from a pair of corresponding Thai/English words are sometimes slightly
different, the ‘Genetic Algorithm is applied to determine the appropritate cost of
character editing used in approximate string matching. The experimental results, using
K-fold-cross validation, show that the F1-measure of 90% can be obtained when using
Neural Networks and the Genetic Algorithm, and of 80% when using Hidden Markov

Models and the Genetic Algorithm.
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X : vector of network input values

T : vector of target network output values
1] : learning rate

X, - input from unit i to unit |

w;, - weight from unit i to unit j

Create feed-forward network with n, inputs, n hidden units, and n_, output units

hidden
Initialize all network weights to small random numbers
Until the termination condition is met, Do
For each training examples (X, T) Do
Input training instance X to the network and compute output O
For each network output unit k, calculate its errorterm 5k
0,<— 0, (1-0)(T,-0,)
For each hidden unit h, calculate its error term 5”
6:7 <~ Oh (1_0/1)2:<50u[pu[swkhé:<
Update each network weight w,

w; eW/i +AW// ) AVV//" = 776; X
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2.5 TURBUITLEINUGNTTN (Genetic Algorithms)
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char *SOUNDEX(char *Name)
{
/*ABCDEFGHIJKLMNOPQRSTUVWXYZ*/
char Table[] = “01230120022455012623010202";
char Code[] = “0000";
int  Count=0;
char Ch;

[*-m- For the First Character ---—-- &/

for (i=2; i < strlen (Name); i++) {
Ch = Table[Namel[i] - 'A'];
if (Ch !=PrevCode && Ch!="'0") {
Code[Count++] := Ch;
if (Count=05)
return(Code);

}
PrevCode := Ch;

}

return(Code);
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ANPLAIDN 1T AALUNNLLAUFAID NS

,9,6,0 | 62,62,62,62,42,55,35,57,1

7,1,0n, 62,62,62,42,55,35,57,1,52

,3,6,0, 8 |62,62,42,55,35,57,1 ,52,34

,L,n, ,8,7 | 62,42,55,35,567,1,52,34,35
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27,27,19,21,18,1,11

_,Ss,u,r,a,k,i

27,19,21,18,1,11,9
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Probability P(O[%,)
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Probability P(Ol2)
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Probability P(OlAv)
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Maximum

Return
v = argmax[P(O|\)]
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ansy 2 ane TneA o INFunU (Cost)  Nldlunisasuanadnaseuiialiidugnany

o

ANUTZUTLI FLINNTIAN AL VTR UNUABNUTY

Edit (P, W,) = 0
Edit (P, W,) = Edit (P,,, W,) + D(p)
Edit (P, W,) = Edit (P, W,_,) + D(w,)
Edit (P, W,) =min{Edit (P, W)+ D(p),
Edit (P, W, ) + D(w,),
Edit (PH, W, )+ R(pj, w,) }
Tned
P, =D, P, P, p, Mlugnadnusziiunuy ApnNena j fednus
W, =w, w, w,... w, Hugrednaszitiunne 8anueng k fodnws
D(pj) = ﬁunum&ﬁw’?muﬁﬂm: P,
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R(p,w,) = ANANNANIINFUNUNITUNUNANUTE o} el w
j k q j k
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iSRI(v, w) = true ; v kaz w WuAInedaanii
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= false : v bazw AN IReaTe9iy
Prec A8 ATLLNLEN
A 1 al =
Recall A8 ANE@ENAL
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AnnsAuanaasiaifugallsvaeRansnmalansgly 4.4
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function Objective(g : genome)
SumF1 =0
Decode ginto T
foreachw, €W
Rr=0
Rt=0
RI'= Rl(w,)
for each w, €W
if(edit(w,, w, t) is not greater than thresold)
Rt=Rt+1
if(isRI(w, WJ))
Rr=Rr+1
End if
end if
Prec = (Rr/Rt) * 100
Recall = (Rr/RI) * 100
F1 = (2 * Prec * Recall) / (Prec + Recall)
end for
SumF1 = SumF1 + F1
end for
AvgF1 = (SumF1/ |W|)
return AvgF1

end function

dl o & dll o v A Zj/ ada a o
717 4.4 WerduaatlszasAinednuanisruanludun el sITaiugn I
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5.2 NSNS HAAIA2ETITARLLALISN
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Ip/ pen [T/ fall /h/ how

/bl bad /v voice /m/ man

It/ tea 16/ thin /In/ no

/d/ did 10/ then /n/ sing

/k/ cat /s/ SO v leg

/gl got A Z00 /r/ red

/tj/ chin /I/ she ljl yes

/d3/ jam A vision /w/ wet
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li/ see /8 put /al/ tie

v sit Il too /ati/ now

/el ten IAV cup /al/ join

Y hat /3] fur /la/ near

/a:l arm lol ago /es/ hair

/ol got lel/ page /Ba/ tour

= saw / oli/ home
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