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Thai-Lao Machine Translation based on Phoneme Transfer

BREINIF VAT —Z A « T AW EER

Virach Sornlertlamvanich, Chumpol Mokarat
Thai Computational Linguistics Lab., NICT Asia Research Center,

Pathumthani, Thailand
{virach, chumpol}@tcllab.org

Hitoshi Isahara
NICT, Japan

isahara@nict.go.jp

A AGEE T AGETIISE, BEE, X7 a— FMERIEOA X — AL IEFITBUTN D, ZD7
O, ERICEATHWADANTLEZBIXIBEVWOSENRN DD, Hill, 7V4, 7B ¥
— 3 FOEREEHBITHADOFM, BHHNT AATHBAL TWD, XAEOETETRS
%57‘;‘755"@:1@Eﬁﬁf£'72 TWIETDHZENEE LV, —FH., 7 AGELHOWSEZ LT
ISH Y 7 NORRFRET AT OIIET RAFEO a— R IR TRV D, T AFEa— S Z2DH
% FEEL A, 7 AG ;@%<befw594%:~Ax# L CTEIET A

EOERE L THEZDATHAH, AU TIE, HiEl U CHEHEAL COLHIL — L% E i
'?‘5 F 9%, Grapheme to phoneme MDEEMETHZ A ZED AT % PGLR |2 X > CHEZRICEHS
6}@3@%@%$ﬁbfmﬁ®%w UWMEDVIRIEER OFENL O CTREIE S LD, D14,

BRI EOEBRITI—X—TTRAEBOETHEEMTHIENTE D, WSODPDOEELRRH
5@1@ KD “6\%%@A%”“W’iofﬁaﬁ WZAE T 5 UFPHEE T

5, hEDn—v « XR=ZACEHTERWEFENRBUZIL, TOREEICREL TBITIXS
A o T AEMEIEROFEBNTEX 5, ZTORER, XA5EE T AFEORTZ T TlEnl, A&
MO EFEXOEFR A I LTI REOSHEGR AR TAL LN TX S,

Thai and Lao languages are very similar in terms of grammar, lexicon, and character encoding
scheme. The people who live in the border of the two countries can commonly understand each
other’s language very well. Under the circumstance of information push from Thailand through
Internet, TV programs, radio, newspapers for instance, many Lao people having chances in consum-
ing the information can understand the Thai language very well. However, reading in a foreign text is
not so natural. Moreover, to conduct a research in NLP in the recent years, we need a large amount of
corpus due to the effectiveness of corpus-based approaches. If we can convert from the language hav-
ing richer resources, it is possible to make use of the converted resources for creating the model of
the target language. This paper introduced a phoneme-based transfer method for Thai to Lao machine
translation. We first analyze the input text to generate the most probable sequence of phoneme by
probabilistic GLR (PGLR) approach. On the output of sequence of phoneme, we apply Thai-Lao
phoneme conversion rule to obtain the proper Lao pronunciation. Morphological generation is then
applied to get the Lao translation. In case of language specific expression, we only need to prepare a
dictionary for word to word translation. As a result, we can generate a Lao text from an input Thai
text by the phoneme-based machine translation approach. A preliminary evaluation on 35,125 Thai
words conversion was conducted. Without using a dictionary the accuracy of translation is 76%.

1 Introduction

Machine translation [1] has been a major topic in natural language processing for years. Until the present day,
many types of translation, for instance, direct, transfer, interlingual, and many approaches, for instance, rule-
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base, statistical base, probabilistic base, have been proposed to solve the sophisticate tasks of machine trans-
lation for several pairs of languages. An arbitrary approach may suit a language pair of translation rather than
another in terms of its performance of translation.

This paper introduces a phoneme-based approach for machine translation between the languages that con-
siderably share their language phenomena in terms of grammar, vocabulary or character encoding scheme.
We selected a language pair of Thai and Lao for the evaluation of the proposed machine translation based on
phoneme transfer.

We adopted PGLR approach for Thai grapheme to phoneme conversion [2] to generate an output se-
quence of phoneme. This sequence of phoneme is then mapped into a Lao phoneme sequence by a phonetic
conversion rule. This rule can convert the words that share the same root words in both languages. Excep-
tional rules are also prepared for the words that do not follow the regular phonetic conversion. There are
some words, especially the words which are derived from different root, cannot be converted by the pho-
neme transfer approach. In this case, a word mapping dictionary is prepared to increase the translation cover-
age. Finally, the Lao phonetic sequence is mapping into its script to produce the Lao text output.

A preliminary evaluation on 35,125 Thai words conversion was conducted. It yielded an accuracy of .76%
without using a dictionary.

The rest of the paper is organized as follows. Section 2 describes the preparation of Thai-Lao phonetic
conversion rule. Section 3 discusses the effectiveness of the implementation of Thai-Lao machine translation
based on phoneme transfer and a preliminary evaluation result. Section 4 concludes the paper.

2 Thai-Lao Phonetic Conversion Rule

A Thai phoneme can be correctly converted into a Lao phoneme according to the type of syllable. There are
two types of syllable and each type can have four different patterns. These patterns are defined by the type of
character set and its position in the structure. Table 1 shows the two types of syllable together its four possi-
ble patterns. The live syllable with only ‘a’ vowel has a different structure. Therefore, it is defined in a sepa-
rated pattern.

Table 1 Pattern of Syllable Type

Dead Syllable | Live Syllable (excluding ‘a’ vowel) Live Syllable (with ‘a’ vowel)
1.1CMv? 2.1 CMV [N,SV] 3.0CMVN :N=n, ng
1.2CYVVSsS [22CY"VVIN,SV] 32CYVINSV] :N=m,SV=jw
1.3C-"V? 2.3 C-" V[N,SV] 33C-"VN :N=n, ng
14C-"VVS [24C“"VV[N,SV] 34C""V[N,SV]:N=m, SV=j,w
Note:
CM : Mid consonant C" : Low consonant C" : High consonant
SV : Semi Vowel (4, -w) S : Stop (-p, -t, -k) N :Nasal (-n, -m, -ng) ? : Glottal (-z)
V : Short Vowel VV: Long Vowel T :Tone(0,1,2,3)

Once the syllable pattern is recognized, the phonetic conversion rule can map for the initial consonant, se-
lect an appropriate vowel sign and tonal mark according to the syllable pattern.
Some exceptional rules are provided for the irregular phoneme mapping. Those are:

1. Ifitis alive syllable having C"" as the initial consonant and a tone 2’ then map to tonal mark .
2. [If the initial consonant is a double consonant such as ‘a#l’, ‘ill’, or ‘A3’ then map to a correspondent
consonant those are ‘¢J°, ‘0W’, or ‘€0, respectively.
3. If the vowel sign is “1” or ‘1 then map to ‘U or ‘T, respectively.
These exceptional rules occur due to the preference of each language in the process of derivation. It is a
predictable pattern. Therefore, the pattern for each rule is prepared.
Most of the Lao words can be converted by the above direct phoneme mapping and the exceptional rules.

For the words that the phonetic conversion rule cannot cover, it needs to prepare a pre-defined word mapping
dictionary.
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3 Thai-Lao Machine Translation based on Phoneme Transfer

In a Thai input string, there is no an explicit word boundary marker. To generate a proper string of phoneme,
it is necessary to know the appropriate word boundary. Previously, there was a work on grapheme to pho-
neme (G2P) for the Thai language using the PGLR approach. It was reported a high accuracy of 90.44%
when ignoring the vowel length [2]. The advantage of the approach is that the output of PGLR is the most
probable string of phoneme with a syllable boundary. To apply a phonetic conversion rule, it is necessary to
generate a sequence of phoneme for an input string. Therefore, the G2P module based on PGLR approach is
adopted to prepare an input phoneme sequence for phonetic conversion rule.

The similarity between the Thai and Lao languages is significant in terms of their vocabulary, grammar or
character set [3]. In general, they share their vocabulary but differentiated by their scripts i.e. /kin/ means ‘to
eat’ in Thai it is ‘Au’ and in Lao it is ‘AY’. In this case, it works by simply applying a character mapping
process. However, it is not true in all cases. But if we can capture a rule for phonerne mapping for applying
to the case of pronunmatlon derivation, we can generate a Lao word of ‘t6ig33gu’ /kh-vv-ng -2|l-@-n"-2/

from a Thai word of ‘ia3avsau’ /khr-vv-ng"-2|r-@-n”-2|/. In this case, we need to prepare a rule set to map
/khr/ to /kh/ and /r/ to /1/. This phoneme mapping rule is not always true, therefore, a dictionary for word
conversion is also needed for different word origin to express the same word meaning.

Figure 1 shows the diagram of Thai-Lao machine translation. The implementation includes a G2P module
to convert a Thai input string into a sequence of phoneme with syllable break markers. A phonetic conver-
sion rule set is prepared to map the regular phoneme derivation of consonant, vowel or tone. The rule set is
applied to generate a string of Lao phoneme from Thai phoneme.

G2P
Thai input text » Thai phonetics
khr-vv-ng"-2|r-@-n"-2|
\A3adsau Phonetic
Conversion Rule
L khr -> kh
FENEY  hevwngt @2 y =

} Lao phonetics ‘

Lao text [«

Surface generation

Phoneme-Character mapping

Word mapping ‘

Figure 1 Thai-Lao Phoneme-based Machine Translation

When the string of Lao phoneme is determined, we apply a phoneme-character mapping table as shown in
Table 2 and 3 to generate the final Lao output string. Multiple consonants are introduced for some sounds in
the Thai language, but not in the Lao language. Therefore, there is no ambiguity in selecting a Lao character,
once its sound is determined. Though both languages have their own script for the tonal mark, they both con-
tain four tonal marks.

4 Conclusion

A phoneme transfer approach for Thai to Lao machine translation has been proposed. It yielded an accept-
able evaluation result on a list of 35,125 word entries from a Thai dictionary. The effort has yielded a prom-
ising result to implement a new approach of machine translation for the similar languages in terms of their
grammar, vocabulary and character encoding scheme. The coverage evaluation is still needed to confirm the
reliability of the translation. The approach can also support the development of language resources from a
language having richer resources. We would like express our sincere thanks to Mr. Valaxay Dalaloy and his
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colleagues at Science Technology and Environment Agency (STEA) of Lao PDR for their contributions in
the evaluation of translation.

Table 2 Phoneme-Character Mapping for Thai and Lao Consonant

Thai Phoneme Lao Thai Phoneme Lao
Mid Mid Low High Low High
n K n A, A a kh a
a C 9 %A, al b} ch 9
M, 9 D a 24 & @, o |ch 2
6,4 T 0 9 w9 ng 3 03
u B U £y, & wey, nel | J ¢ ne
1 P U Nn, M6 |50 th 0 0
a V4 9 U nu n 1 0
W, A W ph W &
W W f u A
bV nuy m U nu
3 "3 r S 0N
], W “a 1 Q 0
g) i w 5 0o
g n h s 4y

Table 3 Phoneme-Character Mapping for Thai and Lao Monophthong, Diphthong, and Consonant Vowel

Thai Phoneme Lao Thai Phoneme Lao Thai Phoneme Lao
ay a v an aa 9 ey ia 53]
a i 8 a i 2 WAl iia -y
i v 2 da vV a hhY va (9
8 u 2 uu tda vva (o
Ly e (-% ta ee ¢ S pH ua 0y
way X - a XX « an uua 20
LhH q 25 1aa qq %5 an am &9
1ay 0 1-¢ 1a 00 1 1a aj )4
1y @ (- aa @@ 1a aj 1

1 aw (-1
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