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Thai and Lao languages are very similar in termgy@mmar, lexicon, and character encoding
scheme. The people who live in the border of the tmuntries can commonly understand each
other’s language very well. Under the circumstantenformation push from Thailand through
Internet, TV programs, radio, newspapers for insgamany Lao people having chances in consum-
ing the information can understand the Thai languaary well. However, reading in a foreign text is
not so natural. Moreover, to conduct a resear®LiR in the recent years, we need a large amount of
corpus due to the effectiveness of corpus-basesbagipes. If we can convert from the language hav-
ing richer resources, it is possible to make usthefconverted resources for creating the model of
the target language. This paper introduced a phersmsed transfer method for Thai to Lao machine
translation. We first analyze the input text to @eate the most probable sequence of phoneme by
probabilistic GLR (PGLR) approach. On the outputsefjuence of phoneme, we apply Thai-Lao
phoneme conversion rule to obtain the proper Lamymciation. Morphological generation is then
applied to get the Lao translation. In case of leg specific expression, we only need to prepare a
dictionary for word to word translation. As a rdswe can generate a Lao text from an input Thai
text by the phoneme-based machine translation apprdA preliminary evaluation on 35,125 Thai
words conversion was conducted. Without using tiatfiary the accuracy of translation is 76%.

Introduction

Machine translation [1] has been a major topicdtural language processing for years. Until thegmeday,
many types of translation, for instance, direensfer, interlingual, and many approaches, foaimst, rule-



base, statistical base, probabilistic base, haea peoposed to solve the sophisticate tasks of madrans-
lation for several pairs of languages. An arbitrapproach may suit a language pair of translatdmer than
another in terms of its performance of translation.

This paper introduces a phoneme-based approachdcinine translation between the languages that con-
siderably share their language phenomena in tefrgsaonmar, vocabulary or character encoding scheme.
We selected a language pair of Thai and Lao foettaduation of the proposed machine translatioedas
phoneme transfer.

We adopted PGLR approach for Thai grapheme to pheneonversion [2] to generate an output se-
guence of phoneme. This sequence of phoneme istapped into a Lao phoneme sequence by a phonetic
conversion rule. This rule can convert the wordg ghare the same root words in both languageep=xc
tional rules are also prepared for the words tlwahdt follow the regular phonetic conversion. Thare
some words, especially the words which are derfvech different root, cannot be converted by the-pho
neme transfer approach. In this case, a word mgghationary is prepared to increase the transiatmver-
age. Finally, the Lao phonetic sequence is mapipitogts script to produce the Lao text output.

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

The rest of the paper is organized as follows. i&e@ describes the preparation of Thai-Lao phaneti
conversion rule. Section 3 discusses the effeatisginf the implementation of Thai-Lao machine fedio
based on phoneme transfer and a preliminary evatugdsult. Section 4 concludes the paper.

2 Thai-Lao Phonetic Conversion Rule

A Thai phoneme can be correctly converted into @ jhlaoneme according to the type of syllable. Tiaeee
two types of syllable and each type can have fdterdnt patterns. These patterns are defined éyytbe of
character set and its position in the structurdlda shows the two types of syllable togethefats possi-
ble patterns. The live syllable with only ‘a’ vows a different structure. Therefore, it is deiiea sepa-
rated pattern.

Table 1 Pattern of Syllable Type

Dead Syllable| Live Syllable (excluding ‘a’ vowel) Live Syllable (with ‘a’ vowel)
1.1C"V? 2.1 ¢"VIN,SV] 31C"VN :N=n, ng
1.2C'wWs | 22c¢ VWIN,SV] 32C"VI[N,SV] :N=m,SV=j,w
1.3C"Vv? 2.3C"V[N,SV] 3.3C"VN :N=n,ng
1.4C"vws | 24C"VV[N,SV] 34C"VIN,SV]:N=m,SV=j,w
Note:
Cc" : Mid consonant €: Low consonant  €: High consonant
SV : Semi Vowel (-, -w) S : Stop (-p, -t, -k) N Nasal (-n, -m, -ng) ? : Glottal (-z)
V : Short Vowel VV: Long Vowel T :Tone (0, 2, 3)

Once the syllable pattern is recognized, the phowrenversion rule can map for the initial consdnas-
lect an appropriate vowel sign and tonal mark adiogrto the syllable pattern.
Some exceptional rules are provided for the irregphoneme mapping. Those are:

1. Ifitis a live syllable having E" as the initial consonant and a tone ‘2’ then neajohal mark .
2. If the initial consonant is a double consonant sastag’, ‘vu’, or ‘A3’ then map to a correspondent

consonant those ard’; ‘o', or ‘e, respectively.

3. If the vowel sign is’ or ‘1’ then map tot or ‘' T, respectively.

These exceptional rules occur due to the prefereheach language in the process of derivatiois #
predictable pattern. Therefore, the pattern foheate is prepared.

Most of the Lao words can be converted by the alolinezt phoneme mapping and the exceptional rules.
For the words that the phonetic conversion rulenotinover, it needs to prepare a pre-defined wagpimng
dictionary.



3 Thai-Lao Machine Trandation based on Phoneme Transfer

In a Thai input string, there is no an explicit wdroundary marker. To generate a proper strindhohpme,

it is necessary to know the appropriate word boondareviously, there was a work on grapheme to pho
neme (G2P) for the Thai language using the PGLRoamh. It was reported a high accuracy of 90.44%
when ignoring the vowel length [2]. The advantag¢he approach is that the output of PGLR is thestmo
probable string of phoneme with a syllable bound@tyapply a phonetic conversion rule, it is neags$o
generate a sequence of phoneme for an input strimeyefore, the G2P module based on PGLR apprgach i
adopted to prepare an input phoneme sequence doepib conversion rule.

The similarity between the Thai and Lao languagesgnificant in terms of their vocabulary, gramroar
character set [3]. In general, they share theiaiatary but differentiated by their scripts i.en/kmeans ‘to
eat’ in Thai it is iu’ and in Lao it is fiv’. In this case, it works by simply applying a cheter mapping
process. However, it is not true in all cases. iBute can capture a rule for phoneme mapping fqiyapg
to the case of pronunciation derivation, we canegete a Lao word ofidejiey’ /kh-w-ng”-2|l-@-n"-2/

from a Thai word ofa3assaw’ /khr-vv-ng”-2|r-@-n”-2|/. In this case, we needprepare a rule set to map
/khr/ to /kh/ and /r/ to /l/. This phoneme mappinde is not always true, therefore, a dictionary \iecord
conversion is also needed for different word origiexpress the same word meaning.

Figure 1 shows the diagram of Thai-Lao machinestetion. The implementation includes a G2P module
to convert a Thai input string into a sequencehafneme with syllable break markers. A phonetic esnv
sion rule set is prepared to map the regular phengenivation of consonant, vowel or tone. The sdeis
applied to generate a string of Lao phoneme fromi phoneme.
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Figure 1 Thai-Lao Phoneme-based Machine Translation

When the string of Lao phoneme is determined, wityag phoneme-character mapping table as shown in
Table 2 and 3 to generate the final Lao outpubhgtriMultiple consonants are introduced for somendeun
the Thai language, but not in the Lao languagerdfbee, there is no ambiguity in selecting a Laarelter,
once its sound is determined. Though both langulges their own script for the tonal mark, theytboon-
tain four tonal marks.

4  Conclusion

A phoneme transfer approach for Thai to Lao mactriaeslation has been proposed. It yielded an &ccep
able evaluation result on a list of 35,125 wordiestfrom a Thai dictionary. The effort has yieldegrom-
ising result to implement a new approach of maclvaeslation for the similar languages in termghsir
grammar, vocabulary and character encoding sch&hwcoverage evaluation is still needed to conflen
reliability of the translation. The approach cascasupport the development of language resouroces &
language having richer resources. We would likeesgour sincere thanks to Mr. Valaxay Dalaloy hisd



colleagues at Science Technology and Environmeengyg (STEA) of Lao PDR for their contributions in
the evaluation of translation.

Table 2 Phoneme-Character Mapping for Thai and@C@esonant

Thai Phoneme Lao Thai Phoneme Lao
Mid Mid Low High Low High
n K n A, U kh a
| C 2 %, b ch 9
A, 9 D a 24 & A, |ch ] g
6, 4 T 0 N W ng J 09
U B U e, o ney, el | Y Ny
1 P U Nn, M5 |50 th ”n 0
a z 9 a, U “u n 1 0y
W, A W ph W tJ
W W f u A
U " m U nu
5 "9 r SN N
], W “a | | 0
L) e w 2 0
d n h S )

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

Thai Phoneme Lao Thai Phoneme Lao Thai Phoneme Lao
ay a v an aa 9 ey ia 53]
8 [ 2 a i 2 Lael iia (-8
5 v 2 ia W 2 dag va (9
a u o) uu \da wva (09
Lag e (-3 ta ee ¢ Y ua 2oy
nagy X -z wa XX « P! uua 70
LhH q 25 1aa qq %5 an am &9
1ay 0 1-¢ 1a 00 1! 1a aj t
Ly @ - aa @@ 1a aj I

tan aw (-1
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