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ABSTRACT

This paper introduces selection based Myanmar text entry
techniques for small computing devices. We divided all
Myanmar characters into 6 groups as consonants,
medial/finals, vowels/special characters, stack characters,
frequently used Myanmar words, and Myanmar numbers
for easier selection. We used a click wheel mouse, a
traditional game pad (4 arrow keys with some buttons), a
today’s dual-joystick game pad and a FPS battle stick for
text entry experiments. We conducted a user study, which
shows that our concept of dividing Myanmar characters
into 6 groups supports an easy Myanmar text entry
interface and appropriate text entry speed. Our selection
based Myanmar text entry approach will be useful for
many possible Myanmar language user interface devices
such as PDAs, mobile phones, electronic dictionaries and
information kiosks etc.
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1. Introduction

“Date Stamp” and “Soft Keyboard” are well known as
selection based text input methods. But all these input
techniques are based on English, and there is no research
paper for Myanmar language selection based text input
yet. An efficient text input method for Myanmar language
is necessary for local people and development of

Information and Communication Technology in Myanmar.

Therefore, this paper is an attempt to find practical and
efficient selection based input technique for Myanmar
language. We believe that the study on selection based
text input for Myanmar language can be applied not only
to the user interface of Myanmar language but also to that
of other Myanmar ethnic groups’ languages such as Mon,
Kayin, Shan, Rakhine etc. In this paper, we present four
possible selection based text input interfaces for Myanmar
language using different input devices. All of the input
methods are based on the concept of dividing Myanmar
characters into 6 groups. The 33 consonants from Ka to A
and stack characters are sequenced according to Myanmar
alphabetical order, and other characters such as Medial
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and finals are sequenced according to Myanmar language
written order to get a user-friendly interface.

2. Myanmar Language

Myanmar language is the official language in Myanmar.
It belongs to the Tibeto-Burman language family and
derives from Sino-Tibetan. Myanmar alphabets adapted
the Mon script, which in turns developed from a southern
Indian script in the 8th century. Myanmar script is a
system of writing constructed from consonants,
consonants combination symbols (i.e. Medials), vowel
symbols related to the relevant consonants, and diacritic
marks indicating tone level. Myanmar language alphabet
is recognized as containing 33 consonants, vowels
(dependent and independent) and some conjunction
alphabets or abbreviations. And Myanmar language
contains many Pali words especially for religious things
such as praying. In a Myanmar sentence, spaces are used
to mark phrases, not dividing words. Myanmar language
is written from left to right. The followings are some
examples of Myanmar language writing system.
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C = Consonants e.g. (1 a1 o oo ¢)

V = Independent Vowels eg. (57 1 @) 1 1 @ [o3 G@)
v=Vowels eg (= =1 2 2 = )

M = Medials e.g. (=) l:' )]

C+F (or) F = Finals e.g. (05 & § o5 &)

T =Tones eg. (- - =)

s = Stacked Characters eg. (5 3 5/ &' 3)

Figure 1 Myanmar Language Writing System
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3. Design of Selection Based Text Input

Today we do not have standard keyboard layout for
Myanmar language but we have traditional type writer
keyboard layout. All of the Myanmar language PC
keyboards layouts are based on type writer, and key
mappings and encodings are different. And thus, we
cannot make text processing like sorting, searching and
word breaking etc. Some of the characters drop out when
we copy from one application to another. Typing in
Myanmar language is still difficult and not easy for
novice users, and thus, almost all of the Myanmar PC
users cannot type Myanmar language even if they are
touch typists in English. We mentioned the above to get
readers’ understanding on current Myanmar language
keyboard input background. In this paper, we concentrate
only on selection based Myanmar language text input for
small computing devices with limited number of keys.
We considered following basic rationales as starting
points for our design.

1. Suitable for small screen computing devices such as
mobile phones, portable electronic dictionaries,
PDAs etc.

2. Characters grouping and ordering should be simple
and easy to memorize.

3. Novice users should be able to use the input method
easily without much practice (short learning curve).

4. Intend to get appropriate text entry speed. Although
we do not expect to get equivalent typing speed of
PC Keyboard, it should give reasonable typing speed
to expert users.

5. Not dependent on a specific input device.

4. Concept of 6 Myanmar Characters Groups

We divide all of the Myanmar characters into 6 groups
based on Myanmar language nature as consonants (? to

%), medials/finals (¢ FLiET , [l [Q,i fal,il, I etc.), vowels/special

characters (@, 2, 2, 8, ¢, [03, 0P, §, 9, o+, &, 20 etc),
stack characters ([, 1140 1iLL5Jild Dﬂj;ﬁﬁ@tc.) , frequently
used Myanmar words (<3], 651, é], 3, 0,3,0$ etc.) and Myanmar

numbers (©, 0, J, 9, G, 9, 6, 9, 9, @). Although this is the

very first grouping concept for Myanmar language, native
Myanmar users can understand very easily.

Here, the sequences of the consonants, vowels, stack
characters and numbers in the list are based on the
Myanmar alphabetical order. Medial/finals are sequenced
by written order. And special characters and frequently
used Myanmar words are sequenced by usage frequency,
because we have no other choice. Note that there has been
no proper usage frequency table for either Myanmar
characters or words yet, and the frequencies that we use in
this paper is the result of our experiments made so far [1].
All Myanmar people are very familiar with alphabetical
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and written ordering since they are in primary school.
Although we can consider to order by frequency for all
Myanmar characters to improve expert users’
performance, it would cause bad user interface for novice
users. And we believe alphabetical ordering is more
transparent to the all users. And our design is intended for
typing short messages, adding new records to an address
book, typing name for recording game scores etc. on a
small computing device, not for writing longer texts.

5. Implementation

To apply the concept of dividing 6 characters groups to
selection based text input, we consider for various input
devices. Theoretically, it is possible to apply this grouping
concept on various input devices, if we have appropriate
user interface (UI). To get users feedbacks and measure
text entry speeds, we implemented 4 different types of
Uls and experimented with different input devices.

5.1 Wheel Mouse

Wheel mouse is the same as normal PC mouse. But it
includes scroll wheel, which is normally located between
left and right mouse buttons. The scroll wheel is used for
scrolling, and it can also be used as a third mouse button
by pressing on it.

[abc]
MOUSG%@%meq:$5&0303n

You can write Myanmar text with mouse

3l |9 | B A1
§ [ |8 g f B2
o | jeml g | g | €3
Pl | S| h | D| 4
& 25| g i E| S

Right
Wheel Down

Viheel Up it Place
Wheel Glick your .
Pointer

Herel

Figure 2 Ul for Input Device like Wheel Mouse

We choose wheel mouse as the first experiment tool for
demonstrative purpose, because every PC user is already
familiar with mouse device. And another reason is to
prove that our grouping concept can be applied even to
devices with very few buttons (only 3 buttons mouse + a
scroll wheel in here) and there is no need to memorize
difficult combination of keystrokes like in today’s
Myanmar PC keyboards [2].



The selection based text input Ul for wheel mouse is very
simple. We layout 6 groups of Myanmar characters
orderly (the most left column in the list is consonants)
from left to right (figure 2). Users can choose the
characters group rotation (from left to right direction) by
pressing a scroll wheel button. By scrolling up or down,
users can choose a character within selected group. The
highlighted character will be typed by pressing a left
mouse button. By pressing a right mouse button, the small
context menu will be displayed and users can do some
text editing operation such as backspace, clear all text etc.

This Ul is not limited to the use only with a wheel mouse,
and we also make a text input experiment with FPS (First-
Person Shooter) Battle Stick. FPS Battle Stick is a game
input device, which contains 2 buttons and 1 click wheel.
Although physical design is different, it works as a wheel
mouse. The purpose of the experiment is to understand
that this Ul can be applied to various input devices that
contain 2 buttons and a 1 click wheel (e.g. some portable
electronic dictionaries with a click wheel). Actually, this
UI doesn‘t necessarily need a wheel click. .

Figure 3 FPS Battle Stick Game Input Device
5.2 Game Pad or Single Joystick

The second Ul is also very simple; we add all 6 Myanmar
characters group into one list box. Users can select and
type very easily by using Game Pad or Single Joystick.
The text typing process requires only 2 steps; selecting
characters group, and then selecting a character and
typing. Usually the system will go back to main menu
automatically, however, in some case like medial/finals,
users need to go back to main menu or group selection
menu manually. The reason is that users mostly need to
choose more than one medial in Myanmar language.

Users can move character highlight with 4 arrow keys
(Up, Down, Left and Right) or Single joystick. Users can
go back to main menu by pressing X button. Y button is
for typing a character and selecting a character group, and
A button is for “Space”. B button is assigned as
“Backspace” and L button is for Myanmar characters
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combination confirmation. We plan to use L button for
checking some impossible Myanmar character

combinations such as “@”, “” “es” etc. In this interface,

we made user experiments with ELECOM game pad
(figure.5).

(M Game Pad Input (™ Game Pad Input

[ Main Menu ]
Garne Pad ddogifikfeoeanscde
oS

[moo]
Game Pad o3ojSEkfeoceacds
o

You can write Myanmar text
with Game Pad

You can write Myanmar text
with Game Pad

=8 8 R
§ 5§ 3 © w
» o e

Figure 5 ELECOM Game Pad

5.3 Dual Joystick Game Pad

Myanmar character grouping for “Dual Joystick Game
Pad” is the same as “Normal Game Pad Interface”. But
this interface takes the advantages of using 2 joysticks or
thumb sticks (figure.6) Users can move character group
highlight with left joystick. Right joystick is used for
character highlighting and typing. Button 1 is assigned for
“Backspace” and Button 5 is for character combinations
confirmation. To enter “Space”, users must move both
sticks to the right. For the “Enter”, users must move both
sticks to down. We used Logitech Dual Joystick for user
experiments (figure.6).



[™ pual Stick Input Demo

[meo]
Dual Joystickafaj[ilgfeenaspbiouss

You can write Myanmar text
with Dual Joystick

o @ Q oo [<]
] 0 @ a
& 5 3 @
[e2] [eo] e

(&) [ =] o0 Q

8] - [sl 3] = [o[ =[]

Figure 6 Ul for Dual Joystick Game Pad
5.4 iPOD

We tried to apply our 6 groups of Myanmar characters
input methods for small screen MP3 players like Apple
iPOD. Here, we use only one line of screen space for
Myanmar text input. In Apple iPOD, there are five keys
(Menu, backward, forward, play/pause and center) and
click wheel. Click wheel is very famous because of its
space-efficient design. In our simulation program, “Left”
and “Right” buttons work as left and right turn in iPOD
click wheel. Although we can install “iPOD Linux” [3]
and run on real iPOD, in this paper, we just developed
simulation program and made experiments on a PC.

£% MiPOD [ Myanmar Text Input For iP0D1  [X]

[#%)

iPods| Clickwheeloopffi[afeoenssy:

qGG?’J Il

You can write Myanmar text
with iPod Clickwheel

Figure 7 UI for Apple iPOD MP3 Player
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In our simulation program, key assignment will be as
follows:

Menu Button = back to main menu

RW Button - move to previous characters list /
backspace key in main menu

FF Button = move to next characters list /space key in
main menu

Left Button = move highlight left

Right Button = move highlight right

Play Button = Enter key

Center Button > select current highlighted characters
group or type a character

In this typing method, users need to press more keystroke
to get a desired character, because we simulated only one
line of small screen space environment for selecting. And
in one screen, the system can only show 5 characters.
Therefore, the typing speed will go down compared to the
above 3 user interfaces.

6. Characters Combinations Error Checking

The important function in selection based Myanmar text
input method is “character combinations error checking”.
Users can make impossible combinations of Myanmar
characters when they are typing. Our program supports
error checking for impossible combinations. This is like
spell-check feature in English. But in Myanmar language,
we need to make 2 steps of checking; first is checking of
impossible or meaningless combinations (character level)
and the second is checking of word level spelling
mistakes. In our program, we support only characters
combinations error checking. There is no proper spelling
checking engine for Myanmar language yet, and we
assume that this is not necessary for small computing
devices.

characters
etc. The

characters
following

An example of meaningless Myanmar
combinations are “(-)357’ ‘6$”, “GS:”, ‘G%?’

meaningful characters and meaningless
combination can be represented by the
permutation calculation:

< ~m(m=1)x(m=2)---(m—i+1)
2..C=2, i(i—1)(i—-2)---1

mf+ml=imCi
i=l1

Here,

m = total number of Myanmar characters in a word
mf = number of meaningful combination patterns
ml = number of meaningless combination patterns



7. Experiments

7.1 Subjects

To evaluate the performance of our selection based text
entry techniques, we made a small user study for all Uls.
We recruited 5 subjects, most of whom are university
students in Japan. Four are natives (right-handed) and one
is Japanese (also right-handed), who are between 23 and
31 years old. All had experiences of using computers, but
only one of them had experiences of using game pads. All
are touch typists in English (with QWERTY keyboard)
but not in Myanmar language. And, the Japanese
participant can read and write Myanmar language. No
subjects had any prior experience with our Uls.

7.2 Apparatus

We conducted a test in a silent room using a 1.90GHz
Intel Pentium 4 Toshiba notebook (Dynabook
E8/X19PDE model) running Windows XP with 512MB
RAM. Screen size is 15 inch and set to 1280X1024
resolution and 32-bit color. We used four different types
of simulation programs or Uls (wheel mouse, game pad,
dual joysticks game pad, iPOD) mentioned above. All of
the programs are developed with Microsoft Visual
Studio .Net 2003, and used Directlnput from Microsoft
DirectX Ver.8 for detecting game pad and dual joystick
game pad.

7.3 Procedure

Throughout the experiment, we briefly explained the idea
of Myanmar character grouping and demonstrated how to
type Myanmar text with game pad, dual joystick game
pads, FPS Battle Stick and wheel click mouse. Then, we
gave 10 minutes practice time for each user to learn how
to use game pad arrow keys, joysticks and buttons etc. We
recorded the total time spent to type 5 Myanmar sentences
(including error correction time), which are very common
in daily conversation like “See you later!” We decided to
use very simple and short sentences (i.e. not including
Pali and stacked words), since our Uls are not designed
for long and difficult combinations of text. However, all
of the developed Uls allow typing every combination of
Myanmar texts.

Table 1 Myanmar Sentences Used in Experiments

No. Myanmar Sentence Meaning in English
1. caapErogaec I will go to school.
o8 Bgogorchn I am at home.

3. omc§eomionchn This is very delicious.
4. ©boodh Hello!
5. cgaabeeogecdn See you later!
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8. Results

First of all, we would like to present the experimental
results of normal game pad and dual joysticks game pad
together, because their input methods are similar.

8.1 Results for game pad and dual joysticks game pad

As a result, the fastest typing speed for 5 Myanmar
sentences with “single joystick game pad UI” is 3 min 16
sec and 2 min 50 sec for “dual joystick game pad UI”. 5
Myanmar sentences (Table.2) used for this user study is
equivalent to 17 Myanmar words and 69 characters (refer
Table.1). We found that both of the selection based text
entry interfaces are very user-friendly, although the
difficulty was that most of the users were not familiar
with game pads.

Table 2 Total Time Spent (including error correction
time) to Type 5 Myanmar Sentences with Single and Dual
Joystick Game pads (only mention fastest typing speed)

Interface | Userl User2 User3 User4 User5
Single 6minl7s | 6min43s | 4min58s | 3minl6s | 7minl2s
Dual 6min50s | 4min24s | 6min08s | 2min50s | 6minl0s

8.2 Results for Wheel Mouse and iPOD Uls

The fastest typing speed to finished 5 Myanmar sentences
(Table.2) with “wheel mouse UI” is 5 min 02 sec and 6
min 08 sec for “iPOD UI”. Here, we expect the speed for
“iPOD UI” can be high if we make experiment with real
iPOD device. We plan to make user study with read iPOD
device in the near future.

Table 3 Total Time Spent (including error correction
time) to Type 5 Myanmar Sentences with Wheel Mouse
and iPOD (only mention fastest typing speed)

Interface | Userl User2 User3 User4 User5s
Wheel 5min44s | 6min00s | 5Smin23s | 5min20s | 5min02s
Mouse

iPOD 7min54s | 6min35s | 6min08s | 6min40s | 6minl0s

8.3 Questionnaires Results

We conducted a small questionnaire to participants after
typing experiments, in order to learn how users feel about
the four selection-based Uls. We gave participants four
Likert scales (1-5), which rate the 4 entry techniques [4].
Here, the problem is that we don’t have a chance to
compare with other selection based Myanmar text entry
techniques because of their non existence for Myanmar
language yet. And thus, we try to make a comparison
among our 4 Uls and understand users’ experiences.
Table.4 is the result of the questionnaire. Labels for scale
endpoints are in the most left columns. Higher values are
better.



Table 4 Means (and standard deviations) of Likert scales

Likert Scales Wheel | Game Dual iPOD
range 1-5 Mouse Pad Stick
g
. 42 3.4 4.6 28
Difficult-Easy 0.45) | (1.14) | (0.55) | (0.84)
‘ , 3.8 4.0 4.6 26
Painful-Enjoyable | (084) | (1.41) | (0.89) | (0.55)
3(0.71) 3.6 4.0 22
Slow-Fast 0.89) | (0.71) | (0.84)
- 34 42 44 24
Dislike-like 0.89) | (1.30) | (0.89) | (0.55)
3.6 3.8 4.4 25
Average 0.72) | (1.19) | (0.76) | (0.69)

9. Discussions

We compared the typing speed of four Uls based on the
results of fastest typing speeds of 5 novice users. In this
research, we focused only on maximum typing speed of
novice users, in order to prove that our proposal of
grouping idea with appropriate Ul is easy to use even for
novice users. And this grouping method can be applied to
selection based Myanmar text input effectively, especially
for small screen mobile devices. Among four Uls, iPOD
UI that uses only one line of screen space is the best
example of the fact that our proposal can be used with
very small screen mobile devices. Actually, four Uls that
we developed and used in our experiments are some
possible examples of many alternative Uls. The UI that
we experimented with dual joystick game pad makes it
possible to finish typing 5 Myanmar sentences (Table.1)
in 2 min and 50 sec. But, the typing speed can vary
depending on what type of input device is used, how input
Ul is designed and also how much user-friendly UI is
(Figure.8).

. /
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Time in Minute
w

()

o

Single Dual Stick Wheel Mouse

Selection Based User Interfaces

iPOD

[—#—User! —8— User? —k— User3 —— Usard —*— Usai5 |

Figure 8 Typing Speed Comparison for 4 Uls
(Lower values are better)

Although we did some typing experiments with FPS
Battle Stick, we did not make any user study for Wheel
Mouse Ul.  And we do not mention keystroke per
characters for each UI, because all of our Uls are
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designed for selection based. In selection based input
method, most of the keystrokes can be reduced by holding
arrow keys. An interesting point is that although we
collected frequently used Myanmar words and made as
one group (i.e. No. 6" group), most users forgot to use
this feature while they were typing. One of the possible
reasons is that we didn’t urge them to use it when we
made an explanation before experiments.

From the questionnaire results, we noticed that most users
enjoyed Myanmar text entering with game pads and game
pad Uls. And as we had expected, iPOD text entry Uls
was difficult for them. This is because Myanmar language
has many characters compared to English and also
requires many combinations step. Another reason is that
we designed to display only 5 or 6 characters in one
screen. One of the participants mentioned that “Wheel
Mouse UI” design was very impressive because he had
never thought that Myanmar language could be typed
with a mouse only.

10. Conclusion

We proposed the idea of dividing all Myanmar characters
into 6 groups for selection based text entry. We also
developed 4 Uls for demonstrative purpose. The
experiments proved that our proposal enables appropriate
text entry speed and very easy typing. The proposed idea
can be applied to Myanmar text typing with small mobile
computing devices.
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