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A Proposal of Reduced Keystroke Multitap Input Model
for
Bangla Short Message Service
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Graduate School of Global Information and Telecommunication Studies,
Waseda University

Now a day, mobile phone is very popular to the people of all ages. Mobile phone users are
increasing day by day in Bangladesh also. But the interface of mobile phone is mostly in
English. Recently, few operators have introduced Short Messaging Services in Bangla. But
typing in Bangla in mobile phone is not an easy task due to the structure and large number of
characters in this script. The objective of this paper is to propose an efficient and user
friendly Multitap input method. The evaluation at this point was done by keystroke
comparison and user experiments by text entry. According to the result, we found our
proposed model give over 15 percent higher tapping speed then present AKTEL key
assignment.

Bangla is the official language of Bangladesh and one
of 18 enlisted languages in the Indian Constitution. It
is the administrative language of the Indian states of

1. Introduction

Now a day mobile phone is very popular to the people
of all ages. In Bangladesh also, mobile phone users
are increasing day by day. In Bangladesh the number
of mobile phone subscribers has increased from 4.0
million to 10.02 million showing a growth of nearly
150 percent during the last one year [1]. But the
interface of mobile phone is mostly in English.

Tripura and West Bengal and also one of the
administrative languages of Kachar district, Assam.
Bangla speakers more than 230 million today, make
Bangla the seventh language after Chinese, English,
Hindi-Urdu, Spanish, Arabic and Portuguese [2].
Recently, different mobile operators plan to introduce
Bangla language in mobile phones. Few operators



could successfully introduce Short Messaging
Services (SMS) in Bangla. Bangla SMS is becoming
very popular day by day. But typing in Bangla in
mobile phone is not an easy task. Part of the
complexity arises due to the structure of the Bangla
script and large number of characters in this script.
AKTEL, a mobile operator in Bangladesh,
implemented a Multitap input method in Bangla for
mobile phone SMS [3]. It becomes very popular
within short period of time. Grameen Phone Ltd., the
largest mobile phone operator in Bangladesh, also
introduced Bangla SMS using two dimensional
matrix arrangements of the alphabets. One can either
use the up-down-right-left keys or follow the table to
create the desired message in Bangla. Alternatively,
one will be able to type each independent Bangla
letter using only two number-keys, the first one
representing the row, and the second cne the column
[4). CityCell initisted Bangla messaging using
English alphabet called Romanization. The customer
will write the text in English with Bangla format, In
the return Message, the customer will receive the
Message in Bangla [5]. But it sends the message as a
picture,

2. Bangla Script

Bangla scripts consist of vowels, consonants and
vowel signs. There are total 61 symbols. Moreover
many ligatures (conjuncts) and few consonant
symbols are also used in Bangla scripts. In the
Bangla script there are eleven vowels with seven
sounds - long and short. All the vowels in Bangla can

be nasalized by using the nasal sign ( ) called
"chondrobindu" (imeans moon dot). All the vowels in
Bangla are independent and in the:initial position of a
word retain their original shape. There are 39

consonants in Bangla alphabets. The first vowel ¥ ‘a’

is implicit in all consonants. Each vowel has another
shape called vowel-sign or signature to- use with
consonant. With the exception of the first vowel ("a")
which has no vowel-sign and is always implicit in the
consonant, they all change their shape when used
with a consonant, The new shape, a vowel-sign (also
known as a "-kar"), then might proceed, come after,
be around or at the bottom of the consonant. If a
vowel follows a consonant in a syllable, shortened
vowel vowel-signs (*signatures’) are used.

Vowels
o (a) Wi(aa) 3G) FGi) Su) TSuu)

Ar) G(e) A(ai) (o) B(au)

Consonants

F(ka) H(kha) sl(ga) W(gha) €(nga)
B(cha) %(chha) S(ja) Jl(jha) <B(nya)
B(tta) S(ttha) ©(dda) H(ddha) “(nna)

©(ta) 9(tha) %(da) #(dha) ¥(na)
*{(pa) ¥(fa) <I(ba) ©(bha) (ma)
za) H(ra) F(la) *(sha) F(ssa)
F(sa) (ha) Y(rra) T(tha) H(ay)
g(t) «ng) sh) “(cb)
Vowel-signs

T(aa) ) WG - () (uw)

(1) We) Yai) T10) TV(au)
Consonant symbols

J( zo-fola)  (ra) ~ (ref)

Some consonants have another shape called

consonant symbol or —fola, which can be used with
other consonants to make compound sound. Here are
some examples of Bangla words using Consonants
only (Table 1). Here we can see the examples of

default vowel ¥ (a) associated with each consonant.
Traditionally last consonant drops the implicit vowel
¥ (a).

Table.1 Bangla Words Using Consonants Only

’?FFN = ¥+ F +7
Kalam = Ka+ la + m
4 = ¥ + 9
Dhan = Dha + n
Y = W +T+ T
Naram = Na +ra +m

Here are some more examples of Bangla words using
other vowels or vowel-signs with consonants. Here
for the character (kaa) in the word (kaak) users write
the glyph for the vowel (aa) after the glyph for the
consonant (k) and pronounce the (aa) after the (k).



TVE=F + 1+ F
Kaak = K + aa + k

But for the character (mi) in the word (aami) users
write the glyph for the vowel (i) before the glyph for
the consonant (m), but pronounce the (i) after the (m).

=9 +7 +f

aami = aa +m +i

Ligature (Juktakkhor): Ligatures or conjuncts are
the amalgamation of two or more letters into one
specific letter. In English for example "s" and "t" are
two specific characters, produce one sound "st" when
used together and are written as two letters next to
each other. This is not the case in Bangla. For

example ¥ and ) together make a ligatureﬁ and it

sounds like sta. Table 2 shows some examples of
ligatures,

Table.2 Examples of Ligatures

:omed Ligature English | Example

¥

¥T4+% %8 st AR

’ (shista)

TA+4 |® b=y
(alpa)

q9+9 (@ nt ()
(Jibanta)

There are many ligatures in Bangla scripts. Although
not all possible combinations of two consonants are
used in writing, the number of allowed combinations
is huge.

3. Mobile Phone Text Input Technique

The majority of the mobile phones are designed with
the standard keypad (Fig. 1) which has 12 keys: 0-9,*
and # [6]. Entering text from a 26 character alphabet
using this keypad compels a mapping of more than
one character per button of the keypad. A typical
mapping has keys 2-9 representing either three or four
characters, with space and punctuation mapped to the
other keys. All the text input techniques that use this
standard keypad have to somehow resolve the
ambiguity that arises from this multiplexed mapping.
Here, we shall briefly review Multitap technique for
entering text with this standard keypad, and refer the
reader to Soukoreff and MacKenzie [7] for a more

comprehensive review for all the . current input
techniques that is beyond the scope of the. present

paper.

Fig.1 Standard 12-Key Mobile Phone Keypad

4. Multitap Input Method

One of the most common text entry techniques for
mobile phones is Multitap, where users repeatedly
press the key labeled with their desired character until
it shows on the screen. For example, the characters
abe are traditionally kept on the 2 key. Pressing the
key 2 once shows a, twice b, and so on. In effect,
multiple consecutive presses of the same key perform
both between and within group selections. A problem
arises when the user attempts to enter more than one
letter from same key consecutively [8]. For example,
pressing the 6 key three times could result in either o
or mn. To overcome this, Multitap employs a timeout
of 1-2 seconds on the key presses, such that no key
presses during the timeout indicates completion of the
current character. Entering mn under this scheme has
the user press the 6 key once for m, wait for the
timeout, then press 6 twice more to enter n. To
minimize the time penalty this incurs, some versions
add a “timeout kill” button that allows the user to
forcibly avoid the timeout. Some phones use a
combination of the two options. As for example,
Nokia phones apply a 1.5 second timeout and ‘a
timeout kill using the down arrow key. The user can
use any option. Though Multitap is simple and
unambiguous, it can be slow, and has a KSPC rate of
about 2.03 [9].

S. AKTEL Multitap Input Methed

Mobile operator AKTEL has implemented Bangla
Short Messaging Services (SMS) successfully. They
have used Multitap input method. To use Bangla SMS,
one will need to install "AKTEL Mayer Bhasha"
software in one’s handset. AKTEL Bangla SMS can
be sent to any one, who has the software installed in
his or her mobile. Both the sender and receiver must
have the software installed in his or her handset. This
software supports all of the MIDP 2.0 enabled mobile



sets. The “length of the message is up to 150

characters.

Table.3 AKTEL Key Assignment for Bangla Alphabet

| Keypad | Bangla Script

Buttq.n: 1 WW‘-&’Q‘@@ g 9eq

Button: 2 FYNTSY

Bptton‘: 3. FREA By .

Button: 4 |5 5wwds

Button: 5§ TYHET e

Button:6 | s 3wy e

Button: 7 {gg=«7a

Button: 8 ARGTF

Button:9 | ¢ ¢ 3 “»

Button: 0 [ Space? T2 115 1u. .
' 4 ¢ ’ o .

Button:* |, 2! _()#1:-5+%*

Button: # | Ligatures

Letters are listed under buttons as shown in the Table
3 as they are organized in the Bangla alphabet. Typing
of characters follows the conventional Multitap SMS
system i all available handsets i.e. press button 2
once for “ka” , twice for “kha” etc.. The letters
available under any button are listed at the bottom of
the scréen when that bufton is pressed, and the
currently selected one is highlighted. Vowels are kept
under button (1). Consonants are distributed through
(2) to (9). Punctuations are under button asterisk (*).
Vowel-signs and consonant symbols (-fola) are under
button 0. Button hash (#) contains a menu of available
127 ligatures from which user can select one. User
can select any of these to insert in the text. If the hash
(#) button is pressed for long, the last two letters
typed will be replaced by corresponding ligature, if it
is supported. Else, the list of available ligatures will
be opened.

Problems in AKTEL Multitap: The main problem
of this model is too many characters are assigned
under each key. Specially button (1) and (0) are
highly overloaded. There are 12 characters under
button (1) and 15 characters are under button (0). So
it needs many keystrokes per character. Moreover,
accessing the characters is sequential and linear. So,
in the worst case it needs 15 keystrokes for one
character under key (0).

6. Proposed Multitap Input Method

In our proposal, letters are listed under buttons as
shown in the Table 4 and 5 as they. are organized in
the Bangla alphabet.

Table.4 Proposed Key Assignment for Bangla Script
__ (Normal Mode) ‘

Keypad | Bangla Script
1 TMEREE
449989
TYNTS
PRER «
Brevd
B
ATISY
TIANT
ATGTT
ees’
1TT1T1

# o o o] W | v &] W o

Table.5 Proposed Key Assignment for Bangla Script
(Shift Mode)

Bangla Script
N

Keypad

Ol¥|T|ojF|R]| x| &|A

| #|o| || | B witof

Ligatures

In this method there are two input modes- normal
mode and shift mode. Here our objective is to
minimize the number of Bangla characters or symbols
under any button, Except punctuations, vowel-signs
and ligatures, typing of characters follow the
conventional Multitap input system in all available



handsets i.e. press button 3 once for ¥ , twice for ¥

etc.. Punctuations, vowel-signs and ligatures are
entered using arrow and fire buttons. First set of
letters are distributed in normal mode (Table 4). Here,
vowels are kept under button (1) and (2). Consonants
are distributed through (3) to (0). Vowel-signs and
consonant symbols (-fola) are under button asterisk
(*). Punctuations are kept under button hash (#). Shift
mode (Table 5) is activated by mode button. In shift
mode Bangla digits are distributed to corresponding

English numbered button, for example Bangla > is in

button (1) and Bangla 2 is in button (2) etc.. Button

asterisk (*) contains a two-dimensional list of
ligatures from which user can select one. User can

select any of these to insert in the text. If a hashant( )

is entered between two letters, they will be replaced
by corresponding ligature, if it is supported. Space
can be entered in both modes using right arrow at the
end of the line. We did not use the Multitap timeout
method to type two characters consecutively from the
characters within the same button. To overcome this
problem we used the right arrow key after one
character to go to the next character within same
button. Here the right arrow key means the end of the
session of first character.

7. Experiments

In this research we performed two types of
experiments. One is the keystroke comparison and
another is the user experiments by text entry. In the
keystroke comparison we selected ten common
sentences in Bangla conversation and messaging. In
the user experiments we selected a long message with
seven sentences. Here we shall discuss the
methodology of user experiments in details. In the
text entry research most of the times presentation of
the text to the participant is an important issue. When
they are given a paper with a group of sentences to
enter into the mobile phone, forces them to attend to
the paper text, mobile screen and the mobile keypads.
But entering a message into a mobile device in an
office or at home, users typically do not attend to any
paper text — usually they write their own. To simulate
this scenario best many approaches are used. One
option is presented text can be read aloud to the
participants, but this approach may create problems
[10].

Another option is to present participants with short
messages that are easy to memorize. The participant
reads each message and, when ready, enters it [11].

7.1 Participants

Six unpaid volunteers participated in this experiment.
They ranged in the age of 26 to 35 with an average
age of 30 years. All the participants were right-
handed. '

7.2 Apparatus and seftware

We developed a mobile phone simulation program for
our input model in Visual Basic (Fig.2). We also use
the simulation sofiware of AKTEL. The software was
installed in a laptop with Windows XP:

Fig.2 Experiment with Visual Basic Simulator

7.3 Selection of Bangla Message

When selecting message for user experiments we
took some sentences from those of keystroke
comparison. For text input, we selected a Bangla
message of seven sentences about addressing and
making appointment at a specified time. The types of
sentences we selected were very familiar in Bangla
conversation and messaging.

7.4 Procedure

Participants first completed a questionnaire about
their experience about computer, mobile phone, SMS
and gave their opinion about Bangla SMS,
Participants were then given training and instructions
about the simulation software and both the Multitap
input models. They were allowed to write different



messages in Bangla in each simulator. Then they were
given the text message to read a number of times.
Examiners answered any questions. Then participants
were informed that their speed and accuracy would be
measured, and they should type as rapidly as possible,
and correct any etrors they find. The experimenters
used a stopwatch to keep time. When typing was
finished by participants experimenters stopped the
stop watch and record the time. Time was recorded
for both the short messages and full message. Finally,
all the participants answered a post-experiment
questionnaire indicating their opinions about Bangla
SMS and appropriateness of the models for it.

8. Results

8.1 Keystroke Comparison

To compare the keystrokes between two methods to
write Bangla message we selected the following ten
messages in Bangla (Table 6). In most of the cases
required keystrokes in our proposed method are much
lower than the present method (Fig.3). All the letters
vowels, consonants, vowel-signs and punctuations
were counted in keystrokes.

Table.6 Keystroke Comparison between the AKTEL

i and Proposed Multitap Method
No. | Bangla Message Keysirckes
Pregent | Proposed
V| owpmm et | #2 8
2 | comitgw wepem | 3
3 [amn 32 20
4 Qﬁm g ¢ 41 38
5 i s 34 30
§ | womm emfn » 3
T O
[] B | 21 17
9 A TS 128 54
03933r0nln |
ST P -—— I =
¢ 00|
Koystroke Comparison

@ Present ||
B Proposed]

Keystrokes

A kN 4 i: BB
1 2 3 4 56 8 7 8 95 10
Maseegs

Fig.3 Keystroke Comparison between Two Methods

8.2 Tapping Speed Comparison

We selected the following Bangla message for user
experiments (Fig.4). It contains seven sentences.

(1) SFFY SR (2) T
@ Wg? (3) W e e
T (4) ©0-00-3003 AT 53
g (5) @R TAREE
05a3>»38¢ 96 TFHN T (6)
wify el iy (7) & @l

Fig.4 Bangla Message for User Experiments

We compared the tapping speed for each sentence and
also for the full message. For most of the users the
tapping speed for each sentence is better in our
proposed model. Fig.5 shows the average tapping
speed comparison of the users for each individual
sentence. For full message the tapping speed of our
proposed model were always better for all the users

(Fig.6).

Average Speed Comparison
o 02528
A o0 A
S 01284 ‘/‘iA\ o= Presord
& a2 = \ =
= 00:00.0 T v

6 1 2 3 4 s 5 1 8
Message

Fig.5 Average Tapping Speed for Each Sentence -

Tapping Speed Comperisen

1312
o 10048
§ 08384’ —
£ 07120 v— A
E 05458 ~
[
o 0192 L
£ 02528
01:264 -
00:000 - + : T —

Fig.6 Tapping Speed of Each User for Full Message



9. Conclusion

We measured the speed and keystrokes of typing
Bangla message for AKTEL and our propose model.
We found that our propose model requires less
keystrokes (15% above) for the selected messages.
Also, the speed of entering the texts was better in our
model. If the uses of numerical digits increase, the
speed and performance of our model increases rapidly.
Also if the uses of vowel-sign and consonant symbol
increase, the performance of our model also increases.
One disadvantage we found in our model is that to
enter vowel-sign we need one extra key press than its
physical position because it needs a select operation
to choose. One limitation of this research is that we
used computer for user experiments. If we could use
mobile phone to test the speed then the result would
be more realistic and the experiment would be more
interesting one. We plan to make experiments on
actual mobile devices in the near future in order to get
native users’ feedback. In future we like to use the
ranking of the current usage of Bangla letters for
designing mobile phone input model. Romanization
of Bangla is becoming popular in Bangladesh. So we
like to work for Romanized input in mobile phone in
the future,
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