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Development of Romanized Input Methods for Myanmar

Language Short Messaging Service (SMS):
Comparison with Multitap Input Method, Simulation and Analysis

YE KYAW THU and YOSHIYORI URANO
Graduate School of Global Information and Telecommunication Studies,
Waseda University

Short Messaging Services (SMS) has become an integral part of people's lives in developed countries.
One of the Developing countries Myanmar (Burma) has just started SMS for local people this year,
2005. However, the service is provided only for English language at present, and SMS for Myanmar
language is necessary. And there is no efficient input method for Myanmar language SMS yet.
Therefore, this paper is an attempt to propose a practical and efficient romanized input method for
Myanmar language on a mobile phone.

SMS. Although this model is based on a romanization
process for a language, we neglect the pronunciation
of words according to our language nature. In this
model, we are trying to pay attention not only to input
efficiency but also to the shortness of novice user’s

1. Introduction

Over the past few decades, wireless devices have
revolutionized the communication industry, and text

messaging service such as Short Messaging Service
(SMS) is getting more and more popular in the global
wireless market today. For developing countries like
Myanmar, where the expense of lying physical fixed
communication lines with the cost of maintenance is
huge, the advent of the wireless communication
revolution is a welcome development. But there is no
standard input method not only for a mobile phone
but also for a PC keyboard for Myanmar language at
present. In this paper, we propose a possible
“Romanized input method” for Myanmar Language
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learning curve. Here, we will make explaination
together with our proposed “Multitap input method”.
We also developed a simulation programs for both
models and made performance camparison between
these two models. Here, we only used two formulae
(KSPC and WPM) for performance analysis for some
reasons. Then, we will mention the merit and demerit
of both models according to experiments outcomes.
Although we cannot say that this model is the most
suitable for Myanmar language, we believe that it is
also one of the possible choices.
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2. Myanmar Language

Myanmar Script has been a majority language of
Myanmar for over 1000 years old. Myanmar writing
system derives from the Brahmi-related scripts which
flourished in India from about 500 B.C to over 300
A.D. Myanmar script is a system of writing
constructed from consonants, consonant combination
symbols (i.e. Medials), vowel symbols related to the
relevant consonants, and diacritic marks indicating
tone level (niggahita, visajjaniya). Overall writing
direction is from left to right. Despite great
differences in appearance and detail, the Myanmar
script follows the same basic principle as Devanagari.
Today the Myanmar script looks circular, but it used
to look flatter and more decorative many years ago.
Traditionally, Myanmar language alphabet is
recognized as containing 33 consonants and 12 basic
vowels, viz.

Consonatts ;. 0 2 O D2 C

@EEIC“LEHE
G539 ®

O'}COSGﬁ
[ T e o

Qo g 000 0

wg = (p]
Independent
Vowels: woje 8w [y dup
Vowels : 333?33%3%3?33@3333
azo ez H FH
Iledials: A E T
Finals : 6&050505§55C63tc

Abbreviations: a1 @ § Cﬁ&
Pali; MG IHOpeFYy 00

3. PC Keyboard Layouts for Myanmar
Language

Although there are several PC keyboard layouts for
Myanmar language, few of them use an actual
keyboard mapping. Most layouts are just font and for
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display only (i.e. we cannot make saving, sorting or
searching in Myanmar language). Unicode table for
Myanmar is now updated to version 4.1 and still
fixing some problems. Some local ICT companies
have been trying to develop Unicode based keyboard
mapping for Myanmar language, however, there is no
efficient or standard input method yet. Users have to
practice for so many hours to type Myanmar language.
Therefore, when we try to search efficient input
methods for mobile phone keypad, we face many
difficulties. There are no digital resources for
Myanmar language (e.g Web contents, Newspapers,
Magazines, Books etc.) to make analysis such as on
usage frequency of Myanmar letters. Today, most
web contents of Myanmar text are picture format like
JPEG (i.e. scanned magazines, books etc. saved as
picture format and uploaded on the internet). So, we
have to create Myanmar language contents by
ourselves with our own input method. According to
Myanmar language nature, spaces are used to
separate phrases, not words. Pali, the language for
Buddhism religious, is also a part of Myanmar
language. Some of the Pali words are used in
Myanmar language even in daily conversion. And
thus, we need to think about conveniency for
inputting Pali words also.

4. Myanmar Language Unicode Tool

For making Myanmar language analysis, such as
frequency ranking of Myanmar letters, we have
developed “Myanmar Language Unicode Tool
ver.1.0”. By using this tool, we can create and save
Myanmar Unicode text file easily as well as search
feature etc. There are two input interfaces in this tool,
the first interface is like visual keyboard (Fig. 1) and
the second one is our own Romanization input
interface (Fig. 2).

Here, we use “Myazedi unicode font” for displaying
Myanmar letters but inputting and combination
process are done by our own ways.

The Program is developed with Microsoft Visual
Basic .Net 2003 for the purpose of creating some
Myanmar text files and making analysis on frequency
usage of Myanmar letters (in this research we only
considered from ©> to ) in present Myanmar
literature.

In the user interface of visual keyboard, the user can
input Myanmar letters by clicking the buttons. When
user is typing, Myanmar letters will be shown in the
right pane and the equivalent unicode value in the left
pane. The program allows saving Myanmar letters
unicode values as a text file format but not actual
Myanmar texts.
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Fig.1. Myanmar Language Unicode Tool Version 1.0

The program can identify contained Myanmar letters,
the number of letters and its percentage compared to
other letters in a given file. The program can also
draw a usage frequency graph of each letter. We
believe that this process is very important in
designing keypad layout for some input methods such
as Fast-tap [22] and SIMKEYS [4].

5. Romanization for Myanmar Language

Currently, there is no standard or officially approved
romanization system for Myanmar language yet.
There have been attempts to make one, but none have
been successful. In Myanmar language, many words
are spelled differently from the way they are
pronounced. For example, the word for "thief" is

pronounced tha-kou (038{3) but spelled thu-kou (3]??23),
the word for “ox” is pronounced na-thou (§3$3) but

spelled nwa-thou (%033$3). Replicating Myanmar
sounds in the Roman script is difficult. There is,
however, a Pali-based romanization system, but it
fails to replicate the consonants in contemporary
Myanmar language. In the next section, we will
mention briefly about some historically romanization
attempts for Myanmar language and our new
romanization input approch for PC.

5.1 Transliteration

Myanmar language script is also used for Pali (here,
we mean Myanmar’s Pali). There is widely accepted
romanization system for Pali and this can be applied
with fair success to transliterating Myanmar script. So
there are not many variations in the different systems
using the transliteration method. Such variations as
do occur affect the few extra symbols which were
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added to the alphabet (one or two of them from
Sanskrit) to cover features peculiar to Myanmar script.
The first transliteration for Myanmar language seems
to have been proposed by H.L. St Barbe in 1878. His
transliteration method is the same as Duroiselle’s
transliteration method for Pali which is adopted by
the “Pali Text Society for Pali”. Duroiselle’s system
was sutible for old Myanmar script and then virtually
unchanged by Luce (1932), Than Than (1959), and
Ba Shin (1962). Small modified version may be seen
in Yi Yi (1960), Sprigg (1963), Bernot (1965), Okell
(1965), and Whitbread (1969) [5].

The following is an example of romanization by
Duroiselle’s system:

Table 1. Duroiselle’s romanization system

Myanmar Words Duroiselle’s Transliteration
i
22\
o vatthu
[oe]
dvara
29
sutesana
ehlclopebl)

5.2 Transcription

Although transliteration for Myanmar language can
be refered to the rule of Pali romanization, there is no
guide-line for transcription. There are several
varieties of transcription methods. Some of the
sounds are rendering by the same roman letter (e.g. k,
t, p, n, m, 1, h) but there is several variation in the
conventions for representing certain vowels, the
finals, tones, and some of the initial consonants,
especially the aspirates. The following is the example
for rendering “final nasal “and “hush sibilant” in
different transcription systems. [5]

nngnNA or +°
shhshys[ors

Final nasal:
Hush Sibilant:

5.3 Combined System

In romanization process, some of the scholars have
believed that it is impossible to show acccurately the
pronunciation of a word as well as its spelling in
Myanmar script. According to the Myanmar proverb,
“spelling is correct but pronunciation is voiced” is
one of the problems. However, Minn Latt’s
Combined System (the Prague method romanization
of Burmese) is famous. He made some minor
revisions in his romanization such as “th sh § 8” to
“ht hs sh th”. In Minn Latt’s romanization: “Myanmar”
is written as “myanma”. [5] The following table is a
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comparison between existing romanization methods

for Myanmar word 99G0220% (research).

Table 2. Comparison between romanization methods

Romanized Word Romanization Method

sutesana Duroiselle’s System

thOOtéthani Latter’s System

thu.te-thana. Grant Brown’s  System
(Conventional)

Outebona Stewart’s System (IPA)

thu.tei-thana. Cornyn’s System
(typewritten)

thutéithana Minn Latt’s 1966 System

5.4 New Romanized Input Method for PC

After studying several existing romanization systems,
we noticed that the difficulty is how to represent the
same pronunciation words with different spelling like

(3 and [9), @ , @ and ), (%, R}, % and p, &,
53) , (O?O‘Sand ﬁ]og) and (8 and @) etc. If we input

according to pronunciation, the spelling of the word
might be mistaken. Here, we only concentrate on how
to input Myanmar words correctly to PC. And if we
make roman character assignment to all possible
Myanmar words, it will be difficult for users to
memorize and the system has to be intelligent. And
thus, we have neglected the pronunciation of words
and assigned some English alphabets on Myanmar
letters according to their original pronunciation. The
following is an example of assignment to Myanmar
letters.

Table 3. New method of assignment

Myanmar letters Romanized

o 90w e ka kha ga gha nga

®0 cqp ca cha ja jha nnya nya

yc Igt 1gts tn nn

Type “sym” then make

selection
iiiuuue

RDede

R P9 &b First type main consonent,
then type ”ps” and make
selection

This input method idea is based on Myanmar
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language writing order. For example, to type “EJP@M”
(white lotus): the equivalent roman assignment is
“yykaycyyphannl”. Here, “yy” for “«( 7, “ka” for
“o0” “yc” for “°” and “yy” for “D”, “pha” for “o”
and “nnl” for We assume that this input method
will be very easy for native Myanmar people who are
already familiar with English keyboard.

We developed a simulation program to experiment
this input idea (Fig. 2). Although this input method
cannot get (Key Stroke per Character) KSPC = 1, an
advantage is that even first experienced user can
become familier with the typing method within 5 to
10 minutes. The learning curve is very short in this
input method.

In this program, we use “selection method” for

several “yayit” (e.g D D, [—, r, L, [_, , [:, and L:) and

this constraint will be settled if the system is
intelligent enough to be able to detect the following
consonant and check possible conbination of letters.
Actually, this idea is not fully romanization but an
attempt to type Myanmar characters using assigned
English alphabets. The following is an example of

““”

how to type Pali word “ogg”’in this model.
1) type “wa” for “o0”
2) type “ta” for “o>”
3) type “ps” and then select “y,” from the
selection menu

4) type “tnl” for ‘{”

.Zh:sr My |
Erm—

.(’)‘III.

[Unkooge [Crar | Roman |~

1000 0 KA
1001 @ KHA
1002 o GA
1003 w GHA
1kt e L

[Ny Prees Evern e ] SewchWord [
EayCocds rime: Meras Ky 8

[
EayCode kay o 1 Kepiar Gocke Il

ey Diata rame: Meras A Harefid Falie

[Curier b ] [ Caret e ]
ERe ®eam

Fig.2. Romanized input simulation on PC

6. Comparison with Multitap Input

Here, we will describe different input ideas between
“Multitap Input Model” and “Romanized Input
Model”.
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6.1 Multitap Input Model

D@
N/ (-]
G D) G D G O
DIADIED

- D D

Fig.3. Multitap keypad layout

The standard keypad used in mobile phones
consists of 12 keys: number 0 to 9, * key and # key.
In English mobile phone keypads, the letters a-z are
spread across the keys 2 to 9 with 0 or # used for
SPACE. The first and still most common way to enter
text on a mobile phone is the Multitap or Multi-Press
method. This method works by cycling through
letters on a key with each successive press e.g
pressing ‘2’ key once for ‘a’, twice for ‘b’ and three
time for ‘c’. For example, if you want to type “the”,
the key press sequence will be “84433”.

There are two kinds of multitap input method.

1) Multitap with timeout value
2) Multitap with timeout kill button

The first method is based on a time limit during
which the second one of the subsequent key presses
must happen. During the timeout value, the device
will intepret the user’s input as selecting one of the
letters represented by that key using multiple key
presses. When the timeout occurs, the next key press
is interpreted as a new letter.

The second method uses timeout kill button (e.g
arrow key) instead of timeout value. In this system, a
user has to kill the timeout by pressing a timeout kill
button. In this research, our model is designed for
multitap with timeout kill button method. The
simulation program and evaluation is also based on it.
Based on the standard English Multitap keypad
layout, we have assigned Myanmar letters for each

key. Here, 1-key is assigned for Myanmar letters o,

9, 0, w0, c. 2-key is assigned for Myanmar letters o,

0370

0, @ g, 2 and so on. Other symbols such as “killer

stroke” (—C), vowel symbol (‘—f), tone-marks (—,), ()
etc. are assigned on 8-key and user can select one or
more symbols at the same time. “Conjunct
consonants” are those which are either written one

under the other, e.g. @, 6, g etc. or in a special form
viz. @, ®, o»o. Those letters are also assigned on
remains keys on the keypad.

SO IF

» - = = - -
ot e

(] O‘DUS @L\S [ae s
5’%: ::ué &

i

|

(B13
&

""-.4(@ rU

—~—an §
2
prd
]

A

Fig.4. Myanmar letters assignment for selection

Here, multitap input method for Myanmar language
that we have considered is not simple as English
multitap. This is because Myanmar language has
more letters than English language and its writing
system uses several combinations between letters,
medials and killers etc. The problem is that there are a
lot of possible combinations to type one word, but we
basically have only 12 keys on the keypad. Our idea
is that users first select consonant or main letter to
type (i.e by using multitap input method), and then
choose the already defined combination (i.e by
selection method). The most frequently used

Myanmar words like “§7, “a etc. are assigned to the

“*” key, and “§”, “Q”, “020” etc. are assigned to “0”
key respectively. Accordingly, users can type these
letters easily by the way of “press a key and select”.
Although this method totally neglects the order of our
traditional writing system, this way can be efficient
for typing Myanmar language on the mobile phone
keypad.
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©
)

e s
c,-. : c_.g_e-e =
4) B ijﬂ i ; T — | AT B$
i JEE‘E
X3

Fig.5. Key sequence required to type |§$
6.2 Romanized Input Model

In this model, we consider possible romanization
input methods for Myanmar language SMS. Like in
PC romanized input ways, we have assigned 1 or 2
English alphabets for each Myanmar letter (e.g. KA
for o>, KH for 9, GA for © and O for @ etc.).
Comparing with PC model, we have assigned 2
English alphabets maximum for mobile model, so
that faster input can be made even though there are
limited keys on mobile phone keypad. We call this
model “2C Romanized Input Model”. By using it, we
can type Myanmar letters without changing (i.e
encoding of letters on a mobile phone keypad) to
existing English keypad layout. Although this idea is
very convenient for PC keyboard, it is not so
convenient for twelve-key mobile phone keypad yet.

(e8] 2 o o c
KA KH GA GH NG
L} N0 @ 9 E
CA CH JA JH NY
Slls||a|le]||l™
TA TH DA DH NK
o (00 3 e -f)
TA TH DA DH NA
O © (o] 3D 2]
PA PH BA BH MA
o Gi o e} 22
YA RA LA WA SA
[05] E 32
HA LG A

Fig.6. “2C Romanization” for letters “ka” to “a”
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Fig.7. Assignment for other Myanmar letters

1999,999,6,2,66,2,2,8

v

YY MANAAT

.

[45

Fig.8. Key sequence required to type Eﬁ

7. Experiments and Evaluations

We have developed simulation programs for each
input model coding with Java 2 for Micro Edition
(J2ME) Wireless Toolkit Ver.2.2 [22] and Microsoft
Visual Basic .Net. After some experiments on the two
input models, we have been making evaluations to
find efficient input methods. This evaluation is based
on the following two facts.

7.1 Input speed

For evaluating input speed, we use two fomulae; the
first one is calculating KSPC for each model. KSPC
is an acronym for keystrokes per character. It is the
number of keystrokes required, on average, to
generate a character of text for a given text entry
technique in a given language. Here, to type
lowercase letters in QWERTY keyboard, we assume
that KSPC = 1.

33
KSPC =Y Pixni

=1

o o »
—a = = T 5 é‘jqé"é"’_
YC LT Ls TC NC sy
c — —_ —_ =3 —t Gﬂ@Uﬁe&d;ﬁee‘
NP T AK ws PL
_C 1 " _"1 —T _____
m 2 0o w e
AT PT PM MC i R [ A=
5% B ®
T
o = | =1 [=k|| ] |22
HT HN TL NL YY B g
— SR =
g8 @
S le|[a]]e @ .
YP I I U E
PS
b3 oo o ¥ =
5} AU SG WC WT
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The second formula is used to calculate WPM (Word
per Minute).

WPM = 00
CPW xTPC

Here, CPW means “Characters per Word” (average
number of characters that constitute each word in the
Myanmar language). TPC is “Time per Character”
(average time required to type a character).

7.2 Usability (or) Learning curve

Learning curve (or) the amount of time that users
have to practice to become familier with the new
input method is also important point of view.

For the proposed two input methods, learning speed
of the “Multitap model” is faster than “Romanized
input model”. Even if the users are already familiar
with SMS in English, there is still a difficulty in
memorizing assigned English alphabets for Myanmar
letters in “Romanized input model”. It is a little bit
more difficult to memorize 2C romanized input
methods compared to PC romanized one.

For the experiments such as Myanmar character
combination test, we use some emulator programs. As
a result of several experiments, although we can see
Myanmar characters on the emulator screen, it cannot
be shown on the actual mobile phone device. And
thus, we need to create our own special fonts (e.g
bitmap font) to show Myanmar characters correctly
on real device. For evaluating input speed, we have
developed small simulation programs by using Visual
Basic and Java programming.

Faull abc
Sorting Table Part I

Pali Language Test

Fantl dbe i::4)

monmx o ;oo ogem o
oy e ey b o o3 of o mod
b b b ks emb el f6
Al b B8 ok eoml e mc

BB mob 0§ mf ;o8 o35 opf
M5 ;ob mb mE mb mb: mb o op
b b ool mel oy o o o
of of oy o3 e sop o eop cop
orfs o o oy o oy conpo ol
mf mf s cooph: oA mf ogf

s el ogele oqeh Ach mph o
mf oy oy mf S mp mf: oy
o o S [ o by [ 0 Pl

ut':ma.{os cﬂ@ou)g a wedcd geooch
8508 53 soesoma econgnd godogy
sagioog efcd | escled esoeseoy
cogulo Bgac0di cogeconm Ulonggoua
wied of oo e p 86 Go oqot G
e cowwd oo0dl conogfud Buwdd
cecnosy Sageolofiman swepea g
zacoedl spoonep G0N FCAmET
ggfuen mfmEorp emonamy eeoncg
[ogemmecoog Bi euog oondh
w:§u:>ao":8| 80030'330'3': neg
sacfdlescyn emeg mgxd emeg fom
e 200 es00vn conog oo
saaood m oup eacl osoomer whoos]

Ed L

Fig.9. Experiment with J2ME emulator

Moo Coaraciors | Enlish Chawscters | Mysromar Unicods Table | Dwscrptans | Charscter Map Grong? | Charmcter Map (bisode Mo [ S0 | ceagh

| statistic of current opening unicode data file
[Unicode No: HR Character @ Count Value @ % per total char]

1000 : = : 301 : 4.17%
102C : » @ 292 : 4.05%
1038 : 1 459 @ 6.36%
1020 :¥ @ 330 @ 4.57%
102E :* : 58 : 0.80%
102F ;| : 256 : 3.55%
1030 @, : 39 : 0.54%
1031 : @ : 329 : 4.56%
1032 ;" : 58 : 0.B0%

[ Linicad ] [ Humar Raptabe Tt |

[Combinations of “Ka" Character]

Fig.11. Graph for frequency of usage on Myanmar
letters for “Pa Loot Toot cartoon journal”

The following table is a sample keystrokes
comparison between romanized and multitap input
method. This process is still under research.

Table 4. Keystrokes comparison between Romanized
and Multitap Input Method for Myanmar language

Myanmar Romanized Multitap
Words
S 14 16
GO 15 9
8 10 14
14 18
9
0P 15 8

The following two screens are output of Myanmar
character statistic data from the Myanmar Language
Unicode Tool Program Ver.1
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8. Conclusion

In this paper, we focus mainly on the Multitap and
Romanized input methods for Myanmar language.
However, prioritizing current usage of Myanmar
letters is still under research and evaluation for each
model with typing error rate is not completed yet
because of some difficulties. When the “Table of
frequently used Myanmar letters ~ come out,
assignment of Myanmar letters on the keypad might
change. Currently, all of the experiments are based on
PC simulation software and mobile phone emulator
programs (such as Nokia’s emulator). We plan to
make expriments on actual mobile devices in the near
future in order to get native users’ feedback. We have
a plan to study other famous input methods such as
Less-Tap, MessagEase, SIMKEYS and T9 input
models, and then continue searching efficient input
methods for Myanmar language on mobile phone.
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