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Abstract— Machine Translation is one of Natural
Language Processing (NLP) tasks which are modern
computational technologies. The machine translation is
to translate text from one natural language to another.
This involves accounting for the grammatical structure
of each language and using rules, and grammars to
transfer the grammatical structure of the source
language (SL) into the target language (TL). This paper
presents Myanmar to Kayah-Li for translating well-
structured Myanmar sentences into well-structured
Kayah-Li sentences using a rule- based machine
translation.
Keywords—  grammatical

structure, rule-based,

machine translation, natural language processing.

I. INTRODUCTION

Machine translation (MT) is a process,
sometimes referred to as Natural Language
Processing which uses a bilingual data set and
other language assets to build language and
phrase models used to translate text. As
computational ~ activities  become  more
mainstream and the internet opens up the wider
multilingual and global community, research and
development in machine translation continues to
grow at a rapid rate.

A few different types of machine translation
are available in the market today, the most
widely use being Statistical Machine Translation
(SMT), Rule-Based Machine Translation
(RBMT), and Hybrid Systems, which combine
RBMT and SMT.

Language is very important part of the
communication. There are many different
languages spoken in Myanmar among which is
the Myanmar language. This paper presents the
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language translation from Myanmar to Kayah-Li
language.

Kayah Li (Red Karen) is a Central Karenic
language of the Tibeto Burman Language family.
It is spoken by the Kayah Li people from
Myanmar. (Li means “red”) The Kayah people
live predominantly in Kayah State, Shan State
and along Thailand’s northwestern border. In
more recent years, Kayah Li people have been
given the opportunity to emigrate all over the
world from New Zealand and Australia to
Finland, the USA and other countries. While
there is no recent census data to draw official
figures from, an estimate of the Kayah Li
speaking population is over 100,000 people.

While the Kayah language has three dialects,
western, eastern and northern, the reality is that
different speech varieties can be found from
village to village.One man illustrated the
richness of varieties with some hyperbole,
complaining that even in one household, the
Kayah spoke differently from each other [6].

Il. RELATED WORKS

[13] proposed 39 function tags for Myanmar
Language and addressed the question of
assigning function tags to Myanmar words and
used a small functional annotated tagged corpus
as the training data. In the task of function
tagging, we used the output of morphological
analyzer which tagged the function of Myanmar
sentences with correct segmentation, POS (part-
of-speech) tagging and chunking information.
Naive Bayesian statistics was used to
disambiguate the possible function tags of each
word in the sentence. The performance of
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function tagging for
sentences were evaluated.

[14] tried to disambiguate for syntactic
analysis system by many dependency rules and
segmentation. Segmentation is made during
parsing. If two adjacent morphemes had no
syntactic relations, their syntactic analyzer made
new segment between these two morphemes, and
found out all possible partial parse trees of that
segmentation and combined them into complete
parse trees. Also the adjacent-rule and adverb
subcategorization were used to disambiguate of
syntactic analysis. The syntactic analyzer system
used morphemes for the basic unit of parsing. All
possible partial parse trees on each segmentation
process made and tried to combine them into
complete parse trees.

[8] introduced mechanism which converts
multi sentences, question sentences of English to
Sanskrit text to speech conversion. They stated
that the model consists of array of translation
rules to translate from source to target sentence,
which is the frame of Rule based Machine
Translation System.

[9] developed a rule-based machine translation
system for English to Malayalam language pair.
Their system took in the English sentence as
input and parse with the help of Stanford Parser.

simple and complex

I1l. MACHINE TRANSLATION

TECHNIQUES

Machine Translation refers to the use of
computers to automate some of the tasks or the
entire task of translating between human
languages. The major machine translation
techniques are Statistical Machine Translation
(SMT), Example Based Machine Translation
(EBMT) and Rule Based Machine Translation
(RBMT). The RBMT is used in this paper.

A. Rule-based Machine Translation

The main approach of RBMT systems is
based on linking the structure of the given input
sentence with the structure of the demanded
output sentence, necessarily preserving the
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unique meaning. The following example can
illustrate the general frame of RBMT [15]:
03/7506‘0990606’6% 09.":2)&’;
Source Language = Myanmar
Target Language = Kayah-Li

Minimally, to get a Kayah-Li translation of
this Myanmar sentence one needs:

1. A dictionary that will map each Myanmar

word to an appropriate Kayah-Li word.

Rules representing regular Myanmar

sentence structure.

Rules representing regular Kayah-Li

sentence structure.

And finally, we need rules according to which

one can relate these two structures together.
Accordingly, we can state the following
stages of translation:
1% getting

information of each source word:

basic  part-of-speech

[ C C o oy °
0g$6075= ooga:; 220005 =[pFewn; coed: = 03
2" getting syntactic information about
the verb “to eat™:

§08-02::0005- §08; 022005 — Present Simple

Often only partial parsing is sufficient to get
to the syntactic structure of the source sentence
and to map it onto the structure of the target
sentence.

3" translate Myanmar words into Kayah
Li [1]:

ogsecd (§98) => wg  (§06)
02202005 ([Bo0) => EagE (p3ooo)
06é: (03) => 23g8 (03)
4t into

(final

Mapping dictionary entries

appropriate  inflected forms

generation) [2]:



[od [of og [og
08]?60’)’) c0oeC:e O’D:CDE
(Myanmar)

[od [of [og o
CY())]?GO’)O O’D:C)Og c0oC:e
(Kayah Li)
vg gRge  23ge
V. MYANMAR LANGUAGE

The Myanmar language, Burmese, belongs to
the Tibeto-Myanmar language group of the Sino-
Tibetan family. It is also morphologically rich
and agglutinative language. Myanmar words are
postpositionally  inflected  with  various
grammatical features [13].

A. Grammatical Hierarchy in Myanmar

The grammatical hierarchy is a useful notion
of successively included levels of grammatical
construction operating within and between
grammatical levels of analysis. This hierarchy is
generally assumed in this study as a heuristic
principle for the purposes of laying a
foundational ~ understanding of  Burmese
grammatical units and constructions. This
hierarchy is a compositional hierarchy in which
lower levels typically are filler units for the next
higher level in the hierarchy. Fig.1 shows the
grammatical hierarchy from the lowest level to
the highest [13].

Text

Paragraph

Sentence

Clause

Phrase
Word

Morpheme

Figure 1 Grammatical Hierarchy
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V. SENTENCES OF MYANMAR
LANGUAGE

There are two kinds of sentences according to
the syntactic structure of Myanmar language.
They are simple sentence (SS) and complex
sentence (CS). Fig. 2 describes the syntactic
structure of Myanmar language.

Sentence

N

Simple Complex
Sentence Sentence

TN

D'i:plzzgeem Clause Marker  Independent
Clause

T

Noun Adjective Adverb

Independent
Clause

Figure. 2 Syntactic Structure

VI. KAYAH-L1 LANGUAGE

In the western Kayah-Li national script there
are 24 consonants, 10 digits and 9 vowels, 1
diphthong and 3 tones [6, 7].

A. Kayah-Li Alaphbet

Table I, II, 1lIl, and IV describe Kayah-Li
consonants, numbers, vowels and vowels
diacritics, and tone marks respectively [3, 4, 5].
TABLE |
KAYAH-LI CONSONANTS

Consonants/ggeqgéuyau
[ka] | [kha] | [ga] | [nga] | [sa] | [sha]
o e R I A
[zha] | [nya] | [ta] | [hta] | [na] | [pa]
@ oV o o $ 0
f A ] n g iy
[pha] | [ma] | [da] | [ba] | [ra] | [ya]
) © s » 9 w




y b € Y 9 N The syllable types, abbrevations, sentence
[la] [wa] | [tha] | [ha] | [va] | [ca] | structure, sentence type in Kayah-Li are
. o . o o oy | described in Table V, VI, VI, VIII respectively
[71.
TABLE Il
KAYAH-LI NUMBERS TABLE V
Numbers / ueng SYLLABLE TYPES
ojlg|v|eg|g|c|n|dL|b Syllable Phonetic | Kayah English
0/1(2[3|4|5]|6|7|8|9 Type Li Meaning
\% al 8 he/she/it
TABLE III \% o1 e drink
KAYAH-LI VOWELS AND VOWELS cv o e one
DIACRITICS cv bi he when
Vowels/enyg Vowels diacritics/ueng CCv plui st punch
& u 2 | o & 8 B g g CCvV krud nng firewood
[al |[y] [[0 |[0] |[w] |[e] | [l |[e] |[O] ceev kljal Pyos | road
o |26 [ [ |9 o |op [eex | eom cccv prjai enug quickly
TABLE VI
TABLE IV ABBREVIATIONS
KAYAH-LI TONE MARKS Abbreviations English Kayah Li
Tone Symb0|3/§_L]P/jgg]F/jB adj adjective GYeRYERYE
- — — — adv adverb cyowygEng
hlgh |(;W mL;d mid- dem demonstrative cyeznIByYaEy
tone | tone | tone high der derivative e B
n noun cysduybg
tone num number 208
phr phrase ggenyefie
B. Syllable Structure and Special Features Part particle Deoone
Prep preposition cyepys
Kayah-Li has four syllable types: V, CV, Pron pronoun cyRuybg 2gRye
CCV and CCCV (where V stands for vowel and V; verb S
C for consonant). TABLEVII
An important difference between Kayah and SENTENCE STRUCTURE
English is that there are no closed syllables in SorgoogSomncie/ oneuynugan
Kayah other than a glottal stop. This means that
a final consonant like the ‘p’ in ‘stop’ never Sublect vere oplect
occurs after a vowel in Kayah. This is a i oo Pl
challenge for the Kayah person who is learning >° mwg mw(fm’
English and will require special attention to e oo > .
pronouncing the final consonants in English. ;&?5 QJSL: ) i: Ei;iifg'
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g [PFoo S0 o D. Tenses
Yg g 23!
) o005 06l The following tenses are referenced from the
o B o5 storis in Kayah-Li [10, 11, 12].
Present Tense
TABLE VIII og$e005 weé:  oxaopS (Myanmar)
SENTENCE TYPES 0§65 oma0p5 cweé: (Kayah Li)
o']oqjsnéjﬁmm:/ cyogyengp wnglp .
. vali el did
O(]CQGBQIL:G'DOD:
° og N 2u ygdBuyE evg 8 g 22
a8 Sloy/cyeyEng ez . <
(78]%095}8@:&% ogo:eg I
R L. kgl uggeluu 2u gwegayg | Past Tense
%Ec:o’]cq/cqadaﬁg
J BnmayEng i MIsconS et 02232005 (Myanmar)
WyEhYRYERE 8(;% 03J$Goﬁemp5:eogo:qéda: [ Oﬁ ° s e
R WEWYBRENE SYBYUIEYERE O‘gj%@d)’s [HeH éoaé CDeé:(Kayah LI)
o Ge:g§:o'](q/[3v,jaﬂ§2n§ < @c - - =
0C YO EMYIC:EQD0IVI val el tthu.la‘l h:)_1 dl‘l
apnenggsgsy dgNnusya 2u .
ac y g oo Iz g dog  yE =g
G | 228§c0:cloyy/eys yERyg | ENUERUENYE ~ AE
mwé%$9oeéoi%wﬁéeog(ﬁq I
gGeomé:cloy/oye 2mBsyuy ¥g 2U gNg Future Tense
3 N cCc O N _C CE "] c c c c
nbgmyg FRJrOcp Bocgeg ol Q$e02> wec: oo (Myanmar)
6 GO’D&O$O(]O’)J/I3HEI UBYUIGRYESE aygYE RENE c ¢ c c
= —— = = ogﬁeorn 02000 QC:
nbggRpyd RIFEDD 5640050720105
o ¢ nu ! ¥Yyny ~ ! (Kayah LI)
Q | 92960305/cYe SUIE pYS - .
St eoeq. ! val el dii  pai
ug B 2g eg
C. Sentences Types )
Present ContinuousTense
There are fou_r sentence types. They are: N Rse0sS @ o 500
1. Declarative sentences that have a positive
. . . (Myanmar)
meaning are called affirmative sentences
and a negative meaning are called ogéeand oxespS  weé: (Kayah Li)
negatlvg sentences. . val el pad di{ pret
2. Imperative sentences are to give . N
. . a3 g e8 2g eye
commands, warnings, suggestions, or
advice. Imperative sentences can also be ~ Fresent Perfect Tense
used to make a request. M§e0S s600:0n¢ cwol: o[B8 (Myanmar
_ 3% ? Yy
3. Interr_ogatwe §entences_ are to ask a e oot i} ool secoion (Kayah
question to get information.
4. Exclamatory sentences are to express Li)
strong emotions [16]. val el t"wPihol dil  K'od pai
9B E duy y& =g ogaye



VIIl. CONCLUSION

Rule-based machine translation is described
for Myanmar to Kayah-Li language. Also
presents Myanmar to Kayah-Li for translating
well-structured Myanmar sentences into well-
structured Kayah-Li sentences. In this study, the
nature of the Kayah-Li grammartical rules are
similar to the nature of English grammartical
rules. In the future, this paper can be upgraded
for Myanmar and Kayah-Li morphological
features, lexicon and bidirectional machine
translation approach.
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