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Abstract

Trandliteration is the process of mapping from
one system of writing into another, word by word.
This system presents an algorithm for English-
Myanmar cross-language trandliterated word
retrieval.  Soundex matching is used to identify
strings that may be of similar pronunciation,
regardless of their actual spelling. This is done by

This system implements English word to a set of
similar pronunciation of Myanmar words using a set
of soundex algorithm and new modified encoding
table. The system enables retrieval of words
containing either the English keywords or the
corresponding English-to-Myanmar transliterated
words. Matching is used to identify strings thatyma
be similar matching. Matching is used in applicasio
such as word retrieval, where the spelling of advor

is used to identify other strings that are liketylkie
similar matching.

This paper is organized as follows. Section 1 is
the introduction, section 2 is related work. Sounde
algorithms are presented in section 3. Sectiontdeis
proposed system design and section 5 is the system
implementation and sample case study for
Transliteration process. Section 6 is the conclusio
and future work of the system.

retrieving texts based on phonetic codes of keywords.
This paper presents a system that retrieves
trangdliterated Myanmar words for entered English
words by using the Soundex Algorithm.In this system,
Soundex codes for vowels in phonetic sound are also
included. The Myanmar consonants categorize into
similar phonetic groups according to Soundex code.

1. Introduction

Transliteration is the process of mapping text 2. Related Work
written in one language in to another by means of a
pre-defined mapping. It is useful when a user knows ~ Nowadays internet usage is spreading all over
a language but does not know how to write its $crip the world. There are many web sites in Myanmar and
It is also useful in case of unavailability of aetit it includes a lot of forums and blogs. Moreover,
method to input data in a given language. Hence,chatting is the most popular online applications.
transliteration can be understood as the process oMost of Myanmar people, use English in Myanmar
entering data in one language using the scriphef t Pronunciation in writing forums or talking onling.
another language. In general, the mapping betweers @ bit annoyed in reading those words. This syste
the alphabet of one language and the other in aPresents transliteration of English language
transliteration scheme will be as close as possible (Pronounced in Myanmar) into Myanmar Language.
the pronunciation of the word. English translitecat ~ Bilingual dictionaries do not solve the problemcsin
text has found widespread use with the growth of most of the transliterated words are not foundhim t
internet usage, in the form of chats, mails, blagd dictionaries. It can be also used for to measure
other forms of individual online writing. This kinef ~ Phonetic similarity between words. It is based on
transliterated text is often referred by the words Soundex algorithm. In this paper, soundex codes are
formed by a combination of English and the modified to fitinto Myanmar Language.

language in which transliteration is performed. There are previous works in transliteration
Transliterating the two languages back and forth process. The algorithms presented in [1] and [12]
loses some information; two corresponding words tr3nscribe English and Japanese words into
may not be exactly matched. String Matching can bejiermediate codes and use exact code matching
defined as the process of determining whether tWoqring retrieval. Since transliterating the two
strings are instances of the same string. Sounslex ilanguages back and forth loses some information,
the best known phonetic encoding algorithm. It leep 1, corresponding words may not be exactly
the first letter and converts the rest into nUMbers . aiched . Whereas the algorithm in [7] encodes each
according to an encoding table. Katakana word into a phonetic string representation
and uses partial matching with English words. Two



words are considered to be in transliteration i@tat o
when the number of matched characters is more than
a certain threshold. The algorithm uses a depst-fir «
search which trends to take longer time than a
straightforward matching so that some heuristies ar «
incorporated to reduce search time. [8] presents an
algorithm for encoding English word to a set of

possible Thai sounds using a set of encoding tables
and rules. The encoding tables are not fully

elaborated and no details on effectiveness of the
methods are reported. R

The soundex algorithm developed by Russell
was an early attempt at assigning a common phonetic

Soundex algorithm steps are initially retaining
the first letter of the string in step 1.

Step 2 removes all occurrences of (a, e, i, 0, u, h
w, ¥) unless they are first letter.

Step 3 is assigning the remaining letter (b, f, v,
p) for 1, (c, 9,], k, 9, s, X, ) for 2, (d, t)rf8, (I)

for 4, (m, n) for 5 and (r) for 6 respectively.

If two or more letters with the same number
were adjacent in the original name (before step
1), then omit all but the first.

Step 4 fill with 0 if there are < 3 digits or
otherwise drop the rightmost digits.

Step 5 is returning the first four characters.

code to similar sounding words and names. In [3] Phonetic categories of English letters are asvallo

and [11], authors offer substantial enhancements to
the original approach. In Metaphone [4, 5] and
PHONIX [9], the input to these phonetic encodings e
or “sound-alike” algorithms is a word, and the fesu «
is an encoded key, which should be the same for alls
words that are pronounced similarly, allowing for a .
reasonable amount of fuzziness. The basic principle,
behind these phonetic matching schemes is to,
partition the consonants by phonetic similarityd an

then use a single key to encode each of these sets.
3.1. Variations of Soundex Algorithms

Strings that sound similar compare equal in their
respective encoded form. For these particular
algorithms, only the first few consonant sounds are
encoded, unless the first letter is a vowel.

In the Daith-Makotoff Soundex system, it
partitions the set of letters into seven disjoiatss

a, e, i, 0,u,y =The vowels ("oral resonants").
b, f, p, v = The labials and labio-dentals.

C, 0, k, g, s, X, z=The gutterals and sibilants.
d, t = The dental-mutes.

| = The palatal-fricative.

m = The labio-nasal.

n = The den to or lingua-nasal.

r = The dental fricative.

There are several rules for variations of Soundex
Algorithm shown as below.

American Soundex system is an improvement of

Soundex algorithm. It handles some multi-character

assuming that the letters in the same set havdasimi n-grams and maintains relative vowel positioning,
sound. Each of these sets is given a unique keywhereas Soundex does not.

except for the set containing the vowels and the

Henery code, devised by Louis Henry, is based

letters h, w, and y, which is considered to bensile on the Russell Soundex method but is adapted éor th
and is not considered during encoding. French language and classifies each name as a three
letter code. Like the Russell Coding Technique, the
Henry method can also result in completely différen
names being brought together as with the French
names Mireille, Marielle and Merilda which are all
given the code MRL. A second form of the Henry
algorithm returns codes that are not limited taeé¢hr
letters; however, it is still prone to mismatchiag it
often modifies the phonetic structure of the names,
resulting in it sometimes missing good links or
Soundex is a phonetic algorithm for indexing linking completely different names.
names by sound, as pronounced in English. The  Daitch-Mokotoff Soundex (D-M Soundex) was
Soundex algorithm can be used for identifying namesdeveloped in 1985 by genealogist Gary Mokotoff and
that sound alike but are spelled different. Ithie best  later improved by genealogist Randy Daitch because
known phonetic encoding algorithm. It keeps thstfir of problems they encountered while trying to apply
letter and converts the rest into numbers accortting the Russell Soundex to Jews with Germanic or Slavic
an encoding table. The idea of indexing information surnames (such as Moskowitz vs. Moskovitz or
is how it sounds, rather than alphabetically wasibo  Levine vs. Lewin). The improvements of this system
Soundex codes begin with the first letter of the are: Information is coded to the first six meaningf
surname followed by a three-digit code that letters rather than four. Initial letter is codexther
represents the (first three) remaining consonantsthan kept as is. When a letter or combination of
Zeros will be added to names that do not haveletters may have two different sounds, it is double
enough letters to be coded. Soundex algorithmcoded under the two different codes. A letter or
consists of following steps.

An advantage of Soundex is the small table size
and simplicity of the letter-by-letter algorithmhigh
can provide significant speedup over the other
phonetic methods.

3. Soundex Algorithms



combination of letters maps into ten possible codes
rather than seven.

4. Proposed System

5.1 Myanmar Soundex Code Rules

In this paper, Soundex algorithm is modified to

fit for Myanmar Language. It has following rules.

This system presents the displaying in Myanmar
language if user types in English with Myanmar
pronunciation. It is mainly based on the Soundex
algorithm. In this system, vowels play the mairerol
since ‘man’ and ‘min’ are pronounced differently

even though they have the same Soundex code.

Therefore, this system modifies the Soundex code
table according to Myanmar language, for example,
H and HL have different Soundex code for their

pronunciation. Ha is pronounced as)(and Hla is
pronounced ascg). It uses Soundex codes and

transaliteration is performed using Soundex rules,
explained in section 5.1.

English > Soundex Code

text Algorithm
Soundex Codes
Transliteration to > Myanmar
Myanmar letters texts

Figure 1: Proposed System Design

5. System Implementation

This system is implemented using Java
programming language. It is implemented as
windows based program. When user enters English
word (in Myanmar pronunciation) and it will output
in Myanmar Language. The implementation is shown
in Figure 2.

Words are coded into Soundex codes first.
In this system there are two types of
Soundex codes, consonants and vowels

(consonant code farol © and vowel code

for g3 )

In the conventional Soundex system,
number of codes are fixed.

In this system, number of codes are not
fixed, it depends on the length of the word.
There are two digits for each code, if it is a
consonant code, code digit number is less
than 50 and if it is a vowel code, it is more
than 50.

When vowels (A, E, I, O, U) are started in
the word, both consonant code and vowel
codes are used for single word combination,
otherwise, for the start of the word, only
consonant code is used.

For the vowels inside the word, word
combination, character behind the vowel is
used to get the vowel code. For example,
phonetics of (AT and AM) are different.
When adjacent letters have the same code
number, they are coded as one sound.
Several letters and letter combinations pose
the problem that they may sound in one of
two ways. The letter and letter
combinations, (HN, HL), are assigned
according to Soundex code table.

One Soundex code may have alternations in
Myanmar words. For example g can be
pronounced asoi o1 0.

5.2 Soundex Encoding Table

[vangon

Tyve Letters in English

Transiteration in Myanmar

ook
Soundex Code = 25 68 07 82

abok
272051044 2051

Retrieval of English-Myanmar Transliterated Words abop . .
Ea; N siu"m - B . Soundg¢English Myanmar Alternatives
pasoans x Codg Tone

Developed By:  Ma Yin Yin Cho 272051244 20 51
SMSC - 121 (16 batch) 00 A’ E, I, O' U 5

G —
R 01 B, BH 5 o

02 CH Ql E
Transiterate by Algorithm 5 - 03 CY, Cl, S’ x o o)
Figure 2: System Implementation

Soundex algorithm is modified to code for
vowels for the phonetic sounds. This system keeps
codes for both consonants and vowel as shown in
following tables. In the table, soundex codes with
same pronunciations are grouped together.

Table 1: Soundex Code for Main Sound (Consonants)




04 [C,K,KH,Q | o a1 [Pw 3
05 |D n o 42 |LY q
06 |[HP,PH,F | "
Table 2: Soundex Code Table for Vowels
07 G.K 2 0 0O SounddEnglish Myanmar [Alternati
08 Gl, J, GY . |§ P @ X Code Tone ves
09 [H s 50 |AY, AYE G = G -
10 |HL oo 51  |AB, AC, AD, AF, AG|- o5 5
AK, AT

11 |HN 5 52  |A EH, AH, UH ! -5
12 KY o) [ 53  |ARR, ARE -5 e
13 |t o 54 |ALELIAING, INE |28 > &
14 M b 55 ORE s

L
15 MY |§ Ql 56 AW, AU G -5 c -2
16 N 3 9'p] 57 AUNG, AUN 08 e o8
1 NY 0o 58 |EE E, | > 3
18 OO é: 59 EW l—“
19 [P o o 60 |IB,IT, IP - §
20  |PY B Ql 61  |[IN -8 - &
Pl QUKW op 62 [INT 8
22 AT T o oo 63 |00, U »

L
23 \Y o 64 OH, O, 10 s
24 W o 65 |OW 6 -8
25 Y q 0o 66 |AN, AND, ND, EN[ e
26 |z " a AM, UM, AN
27 GW H R 67 OHN, OWN 5 -

[]
28 MW g 68 OUT, OGK, OK, OAT|g -Q(ys e )
AUK

29 NW 5 69 OE P
30 [Lw g 70 |AL EL E 3 oS
sl [SH.SIA - g o 71 |WAL WEL 5
32 TH 00 ¢ 72 OT, UT -05 LS 6 -
33 |R q oS
34  |HM 3 73 |ATE, EIK, IGHT oS T
35 |BRU oq 74 |ON, ONG R 5~
36 NG A 75  |AIKK S
37 MH o 76 ANT -%
38 |Yw A 77 |Ol 2
39 [DwW 5 A 78  |WE > .
40  [PHY s 79  |EIN, AIN T3 T
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Figure 3: System Flow Chart

System Flow Chart is shown in Figure 3. When
user enters an English letter, it is decomposedl int
single characters. Then each character and charact
pairs are matched against Soundex codes an
encoded. Then related Myanmar characters ar
extracted and paired into Myanmar letter.
Input and output are shown as below:
System input — English Language, for
example ‘Yangon’

System process Soundex algorithm
(Soundex Code), Transliterated to Myanmar

pronunciation and  Myanmar letter
generation

e System output — Myanmar Language,
‘q§opd’

5.3 Case Study

In this system, there are variations for the

encoded soundex codes. Case Study 1 presents tnﬁformatio

encoding system without variations, i.e., thererky

one result for the transliteration and Case Study 2

presents the encoding system with variations, i.e.
there is more than one pronunciation for one soxinde
code.

Input: ‘Yangon’

Processing:

Soundex code for initial letter,
(consonant code)
Soundex code for ‘AN’
Soundex code for ‘G’ = 07 (consonant code)
Soundex codes for ‘ON’ = 74

25=¢q, 66 =-§, 07 =o» and 74 =%
Output: g§op$

Y’ = 25

66 (vowel code)

Input: * Dataw’

Processing:

Soundex code for initial letter,
(consonant code)

Soundex codes for ‘AT’ = 51 (vowel code)
Next character pair is ‘AW’, which is only
in vowel codes, therefore, last word of

. ‘D’ = 05

previous word pair ‘T
Soundex code for ‘T’ = 22
Soundex codes for ‘AW’ = 56

05 =310, 51 =- 651 -05, 22 =onico and 56 =

is processed.

G -56 -2
Output:  305¢02%1 00560051 30560231 ©05GOdI
30560001 09GO 3096000 GODGOoOI  3GOEOMI

0096oMI 305601 G0DGOMI DGO EODGOODI
30560001 60SGOMI

The first answer is the default answer, therefore,
in this case,s0%c00d is the output for the input

‘Dataw’. Sometimes the first answer may not be
correct since the Soundex codes store for all géner
cases. The length of the word is not limited irsthi
system. User can also enter white spaces between

gvords. If there are white spaces, the input stithg

okenized into multiple words and each and every

Qvord is transliterated. It generates output, wigh
System 9 put hy

similar pronunciation in Myanmar. It does not
include double words, for example, input word

‘Mandalay’ will get the output as;$sem=’.

6. Conclusion

This paper presents the English-Myanmar cross-
language transliterated word retrieval. The re#iev
is done by using phonetic codes retrieval based on
Soundex coding rather than searching for the word
themselves. It enables retrieval of corresponding
Myanmar words from English language transliterated
words. It assists the user easily to get the
n that requires the Myanmar words. By
using this system, the wuser can easily get
corresponding Myanmar word and can reduce time

'consuming to type the Myanmar words reviewing

information and can get their related information.
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