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Student ID. 51066409

Degree Master of Science
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Year 2013

Thesis Advisor Assoc.Prof. Dr. Pornrudee Netisopakul
ABSTRACT

This thesis proposes to translate Thai language to Thai-lanna language in a sentence level.
There are three main natural language processes: preprocessing, mapping Thai to Thai-lanna, and
Thai-lanna syntactic analysis. Preprocessing steps consist of two sub-steps, Thai word
segmentation using a KUCUT tool and Thai sentence analysis using Probabilistic Context Free
Gramma (PCFG). Mapping steps translate Thai words to Thai-lanna words using Thai-Thai-lanna
dictionary. If a word is net found in the dictionary, we use Thai-lanna written rules to directly
translate the Thai word. The final process constructs a Thai-lanna sentence using Thai-Thai lanna
transformation rule. If ambiguity occurs — there can be more than one sentence structure- we sort
the sentences based on their probabilities given by a viterbi algorithm. Our contributions are
construction of (1) Thai-Thai lanna electronic dictionary in a trie structure, (2) a Thai PCEG
grammar for parsing Thai sentences, (3) rules for Thai-Thai lanna word translation, (4)
transformation rules for Thai-Thai lanna sentence use during Thai-lanna sentence generation, and
finally, implementation of viterbi algorithm to sort a set of possible Thai-lanna sentences. We
use our system to translate three folk stories and a set of general sentences, totally 206 sentences.
The first sentence in the sorted translated list is judged by a Thai lanna expert to be translated

correctly 162 sentences out of 206 sentences, or about 78.64%.
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‘e num-siares

Backitrace from highest probability state in final colums of vizerdi/J and refumn patk:

i 2.15 : iladduTmesT dwmsumTassatuadss Tennnnsangy (6]

Ed .
HUIRANL I WS HiA AN Ao e IR N 18T S FaTl 2 1l5x Tonie S LAy
= =/ =/ § A o a 1
s2 Tagii S azerusaulaldifhu T waz s2 aunsamlaldiiy 12 Witz mildisanw i
A a0 s Aad a d:y = E N o ~
agunae lumaia s Tunwre s s nesspninfafunasl¥ames Tifenos i ulai
Fd
WINZaUYRIMIMEIMTY S Anegiumsasamyuihnanea s isangy Np

as a e o

= o o = a e o o E
AIUNaIvsanasniu LﬂuLﬂﬂuﬂ'ﬂﬂﬂi$ﬁ1’IﬁﬂTW ﬂxﬂ’lu3ﬂ!ﬁ1ﬂﬂjﬂ§iﬁ51qq}63ﬂi$18ﬂ

e

v
LY = o e g

= o a vy ¥ = o o o
myuﬁmmﬂmﬂu“lﬂ“lﬂmﬂ“nqsﬂ nnaudseil i lduundalunsimouivewuuiaes
= Y o = Yy ¢~ a o =R o o o w ot
gaauusaow lﬂﬂi“ﬁ'ﬁlﬂﬁ]iﬂﬂﬁﬂ@iwu LI'I'ﬂ"iﬂTiaﬂﬂ’J1Hﬂ1ﬂ’33J“llE]\3ﬂ'}PfW‘Vﬂllﬂ]illﬂaﬂTH'l

Tnadlune nedru

A ] 3
TuaAdemanlann medundun lneiuie 181%uuaaa31Tns1a 1904
3 ' 1
Usgloanw Ingdruwladluniunesiuiliulasea Hals: Temdeaty Suitoutauds
Qo ] a 1 o 9 a ' o ] a 1
aunuvesAwaaza luilse Tealnedwun AvzedluduoniaduvealszTon aulne ug
1ufﬁ_amaaﬂmaa%’wﬂiﬂaﬂiummﬂamrmmflmagﬁummllmé’mmﬁu VBIRRLERY

TnssafinlszTomnalszTon il Tnssadred hinsaf i uiuog

dredaveslasatialss Toalneuaz Insearadsz Ton Inediuua Plaseaseveg

sz Temlinuuanateny

A & P o P ' =
s n ile udalunw Inedruuiez s wurdusiane” Fi81189 09
P o i g a 4 o 1 fl
UszToanulne Amhadunser deaudiesd a1 uin wenuNmusadadluning

Y Y 9 = T a
atuuwal Inssadavestlse Teafuana19a1ndy



20

Il 3
e lunuitetizlFismalsmlssdwmidlasadedsz Teadas Tensaidsasa
IWLWU(Transformation Rule) lunsi 1w ludlsz Toafl Tnseademfiinnulndifsaiunisi
o 2 4
Wy HENEIAY
& . 7 1a 4 v P
ared1eng hensalUsssaiiugu vesme Inedlunim Ined i szlen
o 1 = 1 o
“udreiooun” lunmu Insannsodadiuaiw ned i ldunndi 1 Taseada Ae «a
Fudhedr naz “dudrnna”

o

1.1 YN B3IB8/V UT/AdvV

£\

fdu/N DevAdv a1V fdu/N §VV vue/Ady
v & |a a 1 g g Ay S 3 ar
A9A13 18NFAUTITIAY0INSEIIVBIAIT 1IN (Adv) B LonTalAF UG
J o = o 1 s F ¥ u Y o
hansaiilsrssadenudirann Adgndwndlu e TuainIneduu sy
dunnialszanassdindiunieiay Tledgdumihusnse dade 14

SOy NP vV Adv
[170]
hE ~ NBE Adrv Vv

[l

o 3/ ) L a Y A oA
HAAND : ﬁ]%ulﬂiﬂ‘iﬂﬁi'lﬂﬂmwuimﬁTﬂ‘i\iﬁiﬂlﬂﬂ\l e

o

~MduN D1/Ady | dUV
“AduN AV aa/Adv
o 3 A 1 d = 2 a 9 [ ' o E) ot o
aaiy e owsaidTissamumu sz Tea Tneduundanasz i I nadwg
vaanisulanie Ineflusun Inedruuii Tnssanlss Toadeds s Taseadaudaiian

TndiRssiumslFauveaypdinaiiy



UNH 3

A o =Y =
JEN1FAUUHUITUHIVEY

Y
Qs

a Ao o 9 -
NudteiiTaglszasd lunmsutaniu Inedluamaiuu Tasdenaunuisain

3 = 4 ) y P Sy 1L A
wanynIw Inediumn Jinsielaseaiadss Teaniwn Ined o lensel laiauFun
o = aa ar
UszgnAmATIANIIANA (Probabilistic Context free grammar : PCFG) 51 Tasaashelaensal
Y & & Y & e .

TiluTaseadehensed lneduuidae Tennseit5135a (Transformation Grammar) 1az
o 9 ad a a 9 4 o L= a8 . .
aAnINAININAIBITAITVO VU I Tad U Aeuaz Imesiioans TNy (Viterbi

i s b o
algorithm) waansoz 1atlse Teanwdnnndadluavithvae

3.1 aatinsnssuvaanmsmdamu Inadumunedin
ﬁaWﬂﬁfJﬂﬁiﬂJgﬂa\uLﬂaﬂTH-IUL'V!leﬁUanquWﬂaHuuTulg]jllﬂq{})uﬂauﬂjﬁﬁqﬂqu@ﬂﬂ chu

09: ar ::A' c‘li £ a’; Qs 1 d"
JUABUAINNN 3.1 AsznaualeTuasUatae 11l

3 . Ed

a = a = 91q 99 1 v =4 g/ P '
duaoun 1 wdsminndlsldilse Tonnwn Ingiideamsutla vudhgvuaounaunis
Ed

= o et 3 o o :
szulana (Preprocessing) Faluduasuiidy adludunouveaninmsS sudeyaneunis

o ¥

< @ o 4 ar—p 5 y {w
wila witlumadafinie nelasldinTosiiadan (KU-cUT) duiluasaviionaafiale

£l
o

matamsiEauirndeyawuy lulddredndmsunis ldwauiynsunasd simiuezi

1
¥ =3

' > & & 9t a ¢ 2 : A4 o a P
voyandumaaaaniug hlidhgnisdns iz Insaade mumiseinsins gy lon Tas
Y 1k A » a aa
1% hensal hiftawsunisgandmaiinnaana (Probalistic’ Context free grammar : PCFG)
edmniziuaz Tagdunudmnisve nlszianvesd Wasesiu Tnseadedsz Toalne
@ o Y ¥ = ) = 1 5 = o .
naantaz 14 lnvaeilsz Tennu Inghgnasauaziinissny wiiaveafa (Part of speech
POS) 11n1lsz Toadadu
2 P Pyl F+ o o 2
Funeuin 2 msulalssloalneduul (Mapping Thai-Lanna) Tuduaouiivzsiimsiii
o w2 v 3 = v : 9 3 &
A Inglutueeun 1 lldumdualanmm nsdunnwaniynsu no-duuds
o o o i v °
imstanudeyalulassadwivunse (Trie) vinlunsdli liwudualaluwouynsuag 14
IEmauilasgili Inednanawngueslassadueanis@ouniut Inedunuazseyria
o :: o a a o o cﬂyd Yo 9 o w 1
vasd i udunusiaTanuouy sadws luduasuiifaz 1ddunladundifueglu
1 o U
uaazAl ng
3 1 T
Juasui 3 miaieszTond 1 (Lanna Syntactic Analysis) #1741 Ing ATnsLan
o a o o 1 d a =
waalassad sz Ton uazdinusiavesdiIng sxiiudha leinsalilsassalasaziingues
5 ” o o
malfuliiluTaseadlszToa Tned i mimiuszanaiuiinivveslassadialsz Ton

o w a 3 v a a 9 a ad a o’ a
UASAIAVUBIATATUU Iﬂﬂi“h’lﬁ.]l‘]i]1@@\1@'@“@1&1115‘?]@7‘! ATN1TINBTUOaNas NN lay



22

o an @ 9o CO A1 9 3 i ¥
fMulugdanadanyl meatuul Iag paaninag lalseTea Ined v lasaadaay

.

Saufigndes

aszvaumsudamuIneduInednan

151
A\
drzTomnnlne
“Wanunaan”
\
A
“pin fiu Naw”

: .2
g Thai Parser
“wWa/N iy ndNT PCFG Ina
y#¥y " oS -
Iy i leninives 1 Orchid corpus

g drzToamuineiarma

S

Y

-
Y
i ngﬂjnfﬂm&ﬂﬂﬂ‘ﬂ&i Taiwu Suniiualatng . ORI I
duInedn S lunioungi s 3 alno-Tmedun
v ™
walaazd ¢

o ¥ i
A% VlnaihuInednan > sz Tnod

A4

LI TLL fiy
AIUNAATNIDYUL ?

; »
ATNIAT
\J

viaN v ndao
5 \ o
i B F
A J

Thai-Thai lanna Transformation rule iy

| G » " Tieniaifsasse
i vmnlaglnsaaiia nofanuahi <« . ,,
: p N, Ine-Tnad i
TdhuTaseardadwn

\J

idenyahemsaivenlszloadmn aaslszTon
-
@70 Viterbi Algorithm Tnednnn

14
Tése Ten nednnd
fiddudgnass

& @_% "
\J
o

Lid

M 3.1 - anilaenssuveamsnlaniz lnadluaiunlned i



23

3.2 hennsalbifisuSunldimaiinn9a@f (Probabilistic Context Free Grammar

: PCFG)
1R a o3 1 % = 4 =y
Thennsal luwausun (9] Wuaiuniieveslensai Inseadiad miel¥esue Tnseaaa
r o 4 1 Y 1 .:; qs}f =Y
YBImEazANUTNIUTIEHIN IATeE 19A 1 Mlszneululss Temiug gnileulae
G=(V.T,S,P)
Tagil VA9 rmvosdautla (Variable)
T fie 1wAvaadyanyalinesiuea (Terminal symbol)
S fie daAnHAlTUAY (Start symbol)
1 Il ¥
P fio avad [UsAndu (Production) Haii31luusell A - a
Tauf A Ao Aua (A € V) ag o Aoaa3aue (V Union T)
a o dy 9 = Y 5 Y a
Tunuddeiing lassainanes Iaseasalss Tvaveanie lne 19810 1nunany s
a P - A wa s & 9 9 a
waizrlsr Tean1en lng veuTeuay Tuioudad (7] Feauisnadenglaseaiind
1w 5 ng uazngaaemela Taseasinadon 79 ng amnsaugnmung Iasiad1end e

a [~ @
nasadlung laseadeds: Tvamu Inedanisa

In39a31901098 (NP) uiseemilu 13 ng
1) NOUN 8) NOUN + CLASS + NOUN
2) ADJ 9) NOUN + CLASS +CLASS
3) NOUN + CLASS 10) NOUN + CLASS + DETER
4) NOUN +NOUN +CLASS I1) ADJ + NOUN + NOUN
5) NOUN + ADJ 12) ADJ + NOUN + CLASS
6) NOUN + NOUN 13) ADJ+NOUN +DETER
7) NOUN +DETER

A5197 3.1 : 519 1A aaieyag

Tnsaarsran3ennd (ve) utveenidlu 41 g
1) VERB | 22) AUX + VERB + NOUN
2) VERB + VERB 23) AUX + VERB + PREP
3) VERB + ADV 24) NEG + VERB + VERB + AUX + ADV
4) VERB + PREP 25) NEG + VERB + VERB + AUX + NOUN
5) VERB + ENDING 26) NEG + VERB + VERB + NOUN + ADV
6) VERB + ADV + NOUN 27) NEG + VERB + VERB + NOUN + NOUN
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7) VERB + PREP + NOUN

28) NEG + VERB + VERB + PREP + ADV

8) VERB + ENDING + NOUN 29) NEG + VERB + VERB + PREP + NOUN
9) NEG + VERB 30) NEG + AUX +VERB + AUX + ADV

10) NEG + AUX 31) NEG + AUX +VERB + AUX + NOUN
11) AUX 32) NEG + AUX +VERB + NOUN + ADV

12) NEG + VERB + VERB

33) NEG + AUX +VERB + NOUN + NOUN

13) NEG + AUX +VERB

34) NEG + AUX +VERB + PREP + ADV

14) AUX + VERB

35) NEG + AUX +VERB + PREP + NOUN

15) NEG + VERB + VERB + AUX

36) AUX + VERB + AUX + ADV

16) NEG + VERB + VERB + NOUN

37) AUX + VERB + AUX + NOUN

17) NEG + VERB + VERB + PREP

38) AUX + VERB + NOUN + ADV

18) NEG + AUX +VERB + AUX

39) AUX + VERB + NOUN + NOUN

19) NEG + AUX +VERB +NOUN

40) AUX + VERB + PREP.+ ADV

20) NEG + AUX +VERB + PREP

41) AUX + VERB + PREP + NOUN

21) AUX + VERB + AUX

:;, 2 = =
131949 3.2 ;71319 1AS9AT 19038128

Tnsear319vimId (BAP) milsendhu 10 ng

1) PREP + VERB

6) AUX + ADV

2) PREP + AUX

7) NOUN + VERB

3) PREP + ADV

8) NOUN + AUX

4) AUX + VERB 9) NOUN + ADV
5) AUX + AUX 10) ADV.
- Y a =
A19191 3.3 :a1514 lAs a3 Wnteeaa
Tassadantadewaing (TAP) wisesndlu 5 ng
1) NOUN + ENDING 4) PREP + NOUN + ENDING

2) NOUN + PREP + VERB + ADV

5) PREP + NOUN + PREP + VERB + ADV

3) PREP + NOUN + ADV

M5199 3.4 ;1519 Taseadenadimualag
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Taseaianiuiirneind (TAP) utiseanidlu 10 ag
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3) AUX + AUX 10) ADV
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To translate Thai language to Thai Lanna language,
the result shows one Thai word can be translated into a
few Thai Lanna words. To select the correct translation,
this paper proposes to use hidden markov model and
viterbi algorithm with Thai — Thai Lanna corpus. The
accuracy of reducing ambiguity in translation using

viterbi algorithm increases 60 percent.
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GRIEARY
Fori=1to Ndo (@)
if wlin Condo
SEQSCORE(i,1)= PROB(w, | L,)* PROB(L, |o)
BACKPRT(i,1)=0
Break;
else
SEQSCORE(i,1)= PROB(w, | L,)* PROB(L, |0)
BACKPRT(i,1)=0
Fort=2toT
Fori=1toN (2)‘
if inCondo
SEQSCORE{i,l)= May, , (SEQSCORE(j.r~1)
*PROBIL, | L,))* PROB(w, | L)
BACKPRT(i,t)=index of j that gave the max above
Break;
else
SEQSCORE(i,t)= Max, , ((SEQSCORE(j.1-1}
*PROB(L, | L,)* PROB(w; | L,)
BACKPRT{i,t)=index of j that gave the max above
C{T)=i that maximizes SEQSCORE(i,T) (3)
Fori=T-1to 1do: C{i)=BACKPTR(C(i+1),i+1)
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