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12.1

INTRODUCTION
About 2300 years ago, a script called Brahmi was developed and used in India
(Salomon, 1996). Derivatives of this script spread through most of India and, by the
6th century, they had spread to Southeast Asia through trade and Buddhism. All scripts
derived from Brahmi are today known as abugidas, and it is at this category of scripts—
and, in particular, text entry in such—that this chapter is directed.
Although Brahmi is no longer in use, it is the source of most of the scripts used
today in South Asia and Southeast Asia. Many of these languages belong to different
language families; for example, Hindi is an Indo-European language, Thai comes from
the Thai-Kadai language family, Tibetan belongs to the Sino-Tibetan group, and Khmer
is an Austro-Asiatic language. Yet, the scripts used to write them are structurally similar because they are all derived from Brahmi. At the same time, these scripts differ
from an alphabetic writing system, not merely in their symbols, but also in their
organizing principles. Thus, they present a challenge for text entry through input
devices that have been designed primarily for alphabetic writing systems.
If we were talking about only a few million users and a few scripts, it may not be
worth investing resources in typing these scripts. However, India, with a population of
over 1 billion, uses nine scripts from this writing system1 for administration and education—Bengali (for Bangla and Assamese), Devanagari (for Hindi, Konkani, Marathi,
Nepali, and Sanskrit), Gujarati, Gurmukhi (for Punjabi), Kannada, Malayalam, Oriya,
Tamil, and Telugu. In addition, other scripts, such as Modi and Khaithi, are used within

1

In addition to nine abugidas, India also uses the Roman alphabet to write languages, such as
Khasi, and the Perso-Arabic script (an abjad) for Kashmiri and Urdu. These scripts are not
included in this discussion of Indian scripts.
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a community. Further, many of the scripts currently used in Asia are structurally similar
because they have been derived from Brahmi. Scripts currently in use include the scripts
in Sri Lanka (Sinhala), Myanmar2, Cambodia (Khmer), Laos (Lao), Thailand (Thai),
and Tibet (Tibetan). Related scripts that now have restricted use include the scripts in
Indonesia, the Philippines, and Japan. Indonesia has the following related scripts:
Javanese, Sundanese, and Madurese on the island of Java; Balinese in Bali; Batak,
Lampong, and Redjang in Sumatra; and Buginese and Makassarese in Sulawesi (Kuipers
& McDermott, 1996). With the introduction of Bahasa as the national language of
Indonesia, most of these scripts now have limited functions but, as the technology for
writing them becomes available, interest in these scripts is growing3. Other Brahmiderived scripts that are rarely used now are Cham in Vietnam and Cambodia, Baybayin
to write Tagalog in the Philippines, and Siddham in Japan, which is restricted to writing
Buddhist scriptures; here, again, there has been renewed interest in these scripts as evidenced both by sites such as Modern Siddham4 and by attempts to create character sets in
Unicode for these scripts.
Given this vast pool of users who use scripts with a similar organizing principle,
appropriate technology for text input becomes important. In this chapter, we describe
text entry devices and techniques used in two Asian countries: India in South Asia
and Thailand in Southeast Asia.

12.2

CHARACTERISTICS OF AN ABUGIDA
As with alphabetic scripts, abugidas are written from left to right, but there is no differentiation between upper- and lowercase characters. In the Southeast Asian scripts,
there is no explicit use of spaces or periods to determine word or sentence boundaries.
In order to understand the problems of text entry, this section describes the structure
of an abugida in two parts; there is an inventory of the symbols for one script
(Devanagari) followed by a description of how characters are combined.

12.2.1

Script Inventory
Abugidas are organized in a series of matrices based on articulatory phonetics. There
are three matrices, one each for the vowels, consonants, and sonorants/fricatives5.
Table 12.1 shows this arrangement, using the symbols in Devanagari as an example.

2

3
4
5

The official language of the Union of Myanmar is Burmese. In this chapter we use the term
Myanmar, which is the government-recognized name for the language.
See http://www.babadbali.com/aksarabali/presengl.htm.
See http://www.mandalar.com/DisplayJ/Bonji/index.html.
In everyday terms, sonorants are called glides and liquids, while fricatives are the sibilant sounds.
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Primary
vowels
Secondary
vowels

Consonants

Voiceless plosives

Voiced plosives

Unaspirated Aspirated Unaspirated

Aspirated

Nasals

Velar
Palatal
Retroflex
Dental
Labial
Sonorants
&
Fricatives

TA B L E
12.1

Phonological inventory of an abugida. In each cell, the transliteration is given in the
top half, while the lower half provides the symbol in Devanagari.

The phonological inventory remains essentially the same across different scripts.
Tamil and Redjang use fewer symbols because there are fewer phonemes in these languages, whereas Malayalam has added symbols for its larger phoneme base and Thai
has included symbols to accommodate tones.
As the script spread through India and Asia, the organizing principle remained
intact but each country created its own set of symbols depending on the material
used for writing. In north India, where a reed pen was used for writing, the scripts
have a distinctive horizontal line, but in south India and Southeast Asia, where a stylus was used to write on palm leaves, the scripts had to be more rounded (Hosking &
Meredith-Owens, 1966). So, different languages have mapped different symbols onto
this inventory (Holle, 1999). Table 12.2 shows the variation across these Brahmiderived scripts in the symbol used for the sound /k/.
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Comparison of symbols across scripts (from Golshani, 2004).
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12.2.2

Character Formation
From Table 12.1, an abugida appears to resemble an alphabet. However, the complexity arises from the fact that in an abugida each consonant has an inherent vowel,
such as schwa. Hence, the shape of a character in a word is not fixed but is modified
when combined with other characters. Using Devanagari as an example, we can see
how this works with the symbol for /k/, namely .
1. Modification with vowels. To indicate a vowel other than the inherent vowel, a diacritic is added to the character . These vowel signs can occur in different positions relative to the consonant—before ( ), above ( ), after ( ), or below ( ).
In certain symbols, such as (for r), the vowel sign is positioned in the middle of
the consonant symbol ( ). In scripts such as Bengali and Tamil, the vowel sign
surrounds the consonant.

[AU1]

2. Consonant cluster. In a consonant cluster (such as kl), the inherent vowel in the
symbol for k has to be “killed.”
A. One route is to use a diacritic (called a virama) below the consonant to be
killed. For the cluster kl we would get
but this creates unnecessarily long
texts. Instead, the shape of the k grapheme is changed to give us
.
B. The cluster kk is written as a vertical ligature, ü by stacking the symbols. Some
of these ligatures are fairly complex, as in kt ( )or dv ( ). These vertical ligatures are limited to the Indic scripts and are not found in most Southeast
Asian scripts.
C. The third method is seen in the cluster ksh, which could be written as
but
is conventionally written as a ligature— —that cannot be decomposed into
the composite consonant symbols.
3. Phonological order versus writing order. The diacritics are not necessarily written or
read in a linear sequence. For example, the sound /ki/ is written ik, with the
vowel placed before the consonant symbol ( ). Similarly, in a consonant cluster, the r diacritic is placed above the following consonant symbol; in the cluster
rk ( ), the symbol for r is placed above the consonant k.
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Modification with vowels ki
ke
ka
ku
Consonant clusters

kl
kk
ksh

Writing order
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ki

Modification of the base consonant

in Devanagari.

12.3

Table 12.3 summarizes the different shapes for the k consonant.
As we see, the shape of the symbol (for k) changes; under different conditions,
it can be written as
ü, or ). Although the number of combinations is not as
large as in a logosyllabary, it is still significantly larger than in an alphabet. In
Devanagari, for example, a character can be an independent vowel (11 characters), an
independent consonant (33 characters), a consonant followed by a vowel (11  33),
or two or more consonants followed by a vowel. This property means that for each
combination, multiple shapes are required, and with tonal languages, such as Thai,
this is increased by the addition of tone marks. In fact, printing presses design different blocks for each individual shape, but this is not possible in computers or mobile
phones for which the keyboard/keypad has a limited number of keys for data entry;
however, software can and should provide these multiple combinations for the user.

12.3

TEXT ENTRY ISSUES
When computers were introduced into a country, the necessary hardware and software was developed to enable users to enter text. This resulted in numerous solutions
that were not compatible across platforms. To ensure consistency, government organizations tried to establish a common standard. In the case of hardware, all the countries chose to adapt the Qwerty keyboard to their scripts, because selecting an entirely
new keyboard presented logistical problems. For software, compatibility is now possible because of Unicode.
Although these decisions help ensure a degree of compatibility, the downside is
that they impose constraints; first, the hardware, namely, the keyboard or keypad, has
a limited number of input keys and second, each script has been assigned a limited
number of code points (128) in Unicode. These two limitations force choices on
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what characters should be included on the keyboard and in the Unicode character
set for the script.
In this section we examine text entry issues in abugidas. The first part describes
the Unicode character sets available for abugidas; we then introduce two notions central to text entry in abugidas—the orthographic syllable and the zero-width joiner.
The final part lists five implementation issues in text entry.

12.3.1

Character Sets
Unicode is now being recognized as a viable standard by most Asian countries to resolve
compatibility problems. Unicode (2003) recognizes the structural similarities among
the abugidas of South and Southeast Asia but the encoding differs across countries.
The Unicode character sets for the Indian scripts are based on ISCII-1988 (Indian
Standard Code for Information Interchange). In Unicode, the character sets for the
Indian scripts are as follows: Devanagari (U0900-U097F), Bengali (U0980U09FF), Gujarati (U0A80-U0AFF), Gurmukhi (U0A00-U0A7F), Kannada
(U0C80-U0CFF), Malayalam (U0D00-U0D7F), Oriya (U0B00-UB7F),
Tamil (U0B80-U0BFF), and Telugu (U 0C00-U 0C7F). For these scripts, the
characters are organized in the same manner and are found in the same location.
The Indian scripts are virama-based, which means that they employ a diacritic to kill the
inherent vowel.
Scripts outside India have developed their own schemes that do not map onto
ISCII. So, although Sinhala (U0D80-U0DFF), Myanmar (U0100-U109F), and
Khmer (U1780-U17FF) are virama-based, they do not map onto ISCII. Thai
(U0E00-U0E7F) and Lao (U0E80-U0EFF) differ in that they are not viramabased and they are based on the Thai Industrial Standard. The final script encoded in
Unicode is Tibetan (U0F00-U+0FBF), which has a different structure and use.
For each script, the character set includes the full forms of the vowels and consonants, diacritics, and special signs; for Indian scripts, it includes a small set of conjuncts
where necessary and, for Southeast Asian scripts, there are tone marks.

12.3.2

Building Blocks
Since each script has been assigned only a limited number of codes in Unicode, the
task of building a complex character has to be mediated by a shaping engine that
combines several glyphs to produce a character. Handling this task involves the
notion of the orthographic syllable and the use of zero-width characters.
1. Orthographic syllable. The basic unit for the shaping engine is an orthographic syllable that consists of a base consonant; other consonants can be attached to the
base consonant as can vowel signs and tone marks. The order of input may not
necessarily match the final shape. For example, ki is typed as ki but displayed as
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ik. The rules for input and display vary across the different scripts because of
differences in implementation; in each script, it is the task of the shaping engine
to identify syllables in a stream of text and apply rules to define the shape of the
entire syllable. Take the example of the following input in Devanagari:

The shaping engine for Devanagari employs rules that perform the following:
(a) the diacritic for r is combined with p and placed as a diagonal stroke below,
and (b) the vowel diacritic is displayed at the beginning of the syllable. Once an
orthographic syllable is former and displayed, it is treated as a “cell”; the cursor
cannot be placed within the syllable.
2. Zero-width characters. These characters are not displayed on the screen but are
used to specify whether two characters should be joined. In Unicode, two special
characters—the zero-width joiner and the zero-width nonjoiner—are used to
enable different forms of conjuncts, since in the Indian scripts there are alternative ways of representing some conjuncts:

12.3.3

Implementation Issues
Across countries that use abugidas, there are variations in implementation because of
differences in both the scripts and the accepted standards for the technology in the
various countries. Despite these differences, there are five main issues concerning
text entry that are common across countries that use these scripts.
1. Number of characters. Abugidas use a larger number of base characters than an
alphabet. However, since they do not distinguish upper- and lower-case, the solution devised is to use special keys, namely, Shift key, Ctrl key, and Alt key, to accommodate the larger number of characters. With the focus on accommodating the
numerous characters, important symbols, such as the question mark, have been
ignored. For example, in the Indian keyboards, the key usually assigned to the
question mark is used for the symbol . To type a question mark, one has to hold
down AltGr  Shift and press the question mark key; either that or one can switch
to English mode and type the question mark.

233
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2. Selection of characters. Since the keyboard cannot accommodate all the complex
combinations, the characters chosen for the keyboard need to be selected carefully. Clearly, the base characters shown in Table 12.1 should be displayed, but it is
not obvious what else should be available for the user. For example, either complex ligatures could be assigned separate keys or their shape formation could be
handled by the shaping engine. A second example from Indian scripts is vowels;
the computer keyboard displays the forms for both the independent vowel and its
diacritic, whereas mobile phones display only the independent vowels and leave
the task of vowel form selection to the shaping rules. In Thai and Lao, the symbols
are almost identical but the keyboards differ because the standards have been set
by different countries.
3. Keyboard layout. On the Qwerty keyboard, the symbols were assigned to specific
keys based on usability principles. Other concerns may drive the layout of the
keyboard. The Indian keyboard design is driven by a need for compatibility
across all nine Indian scripts, which is a linguistic solution. In mobile phones on
which the display is even more restricted, key assignment becomes critical.
4. Input sequence. In an abugida, the writing order and the phonological order may not
match. In tonal languages, such as Thai, the problem is exacerbated because the
vowel diacritics and tones are stacked above the base consonant. In Khmer, instead
of inputting characters one by one from left to right, the order of input is based on
the spelling order, namely, consonant  conjunct consonant  vowel  sign, as
shown in Fig. 12.1. Other concerns may drive the input order, as can be seen in
Myanmar. One popular input method is based on the traditional typewriter input
method shown in Fig. 12.2a; however, the common way to write this is the sequence
shown in Fig. 12.2b, and this method is being promoted and recommended for the
national standard.

+
FIGURE
12.1

FIGURE
12.2

+

+

+

+

+

+

Khmer input sequence based on the Unicode encoding scheme (Open Forum of
Cambodia, 2004).

+

+

+

+

+

+

(a) Myanmar input sequence based on the traditional typewriter input method (from
Htut, 2004). (b) Myanmar input sequence based on the order of writing, called
Myanmar Primer (from Htut, 2004).
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5. Deletion. Since the unit of analysis for the shaping engine is the orthographic syllable that is treated as a cell, there needs to be a mechanism that allows users to
edit parts of a character. In India and Thailand, the Delete and Backspace keys
are used to perform two different operations on a syllable.
These are only some of the general issues on text entry in abugidas. In the following
sections we present two case studies, since we could not include all the scripts. India
was chosen as representative of South Asian scripts, while Thailand represents issues
in Southeast Asian scripts, such as tone inclusion. Although both these countries use
abugidas, their encoding schemes differ. In addition, India has the option of entering text in the Roman script because English is an associate link language, whereas
English is less widespread in Thailand.

12.4

TEXT ENTRY SYSTEMS IN INDIA
By the end of 2005 the number of Internet users in India jumped to more than 50 million (Internet World Statistics, 2006) and in April 2006 the number of mobile phone
users stood at 96.9 million (Telecom Regulatory Authority of India, 2006). Despite
these large numbers, the scripts used on these devices are not necessarily Indian scripts.
Although Hindi is the fourth most spoken language in the world, there is a noticeable
absence of Web pages written in Hindi. While this absence is partly due to the use of
English by an elite class in India that has access to computers, it is also due to the lack
of “vernacular software” (Hall, 1998). Small- and medium-sized merchants in India may
want Indian language computers for their businesses, but in the absence of supply
there is no demand (Keniston, 2001).
Software support for the local language market was provided by organizations,
individuals, and vendors; an example is the iLeap software by C-DAC through the
Government of India. Such software was highly creative, but incompatible across platforms (Keniston, 2001), despite efforts by the Government of India to establish standards for computing in 1986. Indians circumvented this problem by typing their
messages either in English or in an Indian language—but in the only script available,
which was the Roman script.
Businesses have recognized the need for local language software and directed
efforts toward developing software for users to type in Indian languages on computers and mobile phones. With the adoption of Unicode, a standard has emerged but
this is not supported by older browsers or operating systems.

12.4.1

Text Entry on Computers
To type text in an Indic script, there are two main options: input the text using
English or input it directly through an Indian script.

235
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Text Entry Through English
Programs such as Baraha6 allow the user to type in the Roman script and convert the
output into an Indian script. For example, to type the word kal, the user types
K  A  L on an English keyboard and the word $$ is displayed. This system is sometimes called transliteration or phonetic. Typing through the Roman script is
extremely simple for users who already know English but it disadvantages users who
are not familiar with the English alphabet and the location of the symbols on the
English keyboard.

[AU2]

Text Entry Through an Indian Script
The second option for text entry is a keyboard that maps symbols for an Indian language on the keyboard. The most commonly used keyboard is Inscript (which stands
for Indian Script), which was designed by the Department of Electronics and has been
adapted by Microsoft. Since the organizing principle for all the Indian scripts is the
same, the keyboard was designed so that it could be used for all nine Indian abugidas.
For example, the symbol for k is located on the same key across all Indian scripts.
Figure 12.3 shows the Inscript keyboard layout for Devanagari.
In the Inscript keyboard, the characters have been organized in the following
manner:

[AU3]

1. Vowels and consonants are separated; vowels are placed on the left side of the
keyboard while the consonants are on the right.

FIGURE

Inscript keyboard for Devanagari.

12.3

6

See http://www.baraha.com/.
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2. Related sounds and characters are placed on the same key making them easier to
find. For example, the same key is used for the characters k and kh ( and ); k
is accessed in the normal mode, whereas kh is written with the Shift key
depressed. Similarly, the independent vowel for a ( ) and the vowel sign for a
( ) are assigned to the same key.
With the exception of these two principles, the logic underlying the placement of the
characters is not obvious to users; they are not organized based on the sequence in the
Indic scripts, so that the beginner spends a great deal of time hunting for the keys.
There have been attempts to modify the layout of these keyboards. The Devanagari
keyboard developed at IIT Bombay (Joshi et al., 2004) also separates the vowels and
consonants, but the consonants are arranged in the phonological sequence (Table
12.1), namely,
. . . (k, kh, g, gh, . . .). Since this is the order in which users
learn the script, it reduces time spent hunting for keys — a point made by the designers based on their usability studies.
When typing directly in an Indian script, the user relies on the graphic shape of
the symbol to input characters and does not have to go through an intermediate language or script, such as English. This keyboard also helps the multiscriptal user who
wants to type a text in two or more different Indic scripts, since the keys are identical
across Indian scripts. However, since the different Indic scripts have different numbers of characters, for certain scripts such as Tamil several keys are redundant, which
slows down the typist.

Text Output
Due to the limited character set in Unicode and problems with rules in the shaping
engine, the text that is entered is often not displayed correctly.

[AU4]
[AU5]

1. Conjuncts. When one types a word like chitthi (letter) in Devanagari, Baraha correctly
displays ÍcÉ$$ûÏ, but Unicode displays
because vertical conjuncts, such as $$,
have not been encoded as Unicode characters (Technology Development for
Indian Languages, 2002; Unicode, 2003). Fonts for many of these complex conjuncts are available in sophisticated packages such as Baraha and LaTeX (Acharya,
2001) but have been omitted from the Mangal font supported by Windows. At the
same time, some programs permit the formation of obscure conjuncts. For example, when the consonant cluster pt ( ) is typed in Devanagari, Microsoft Office
outputs because the program treats pt as a conjunct. To prevent the automatic
conjunct formation, one has to use a zero-width joiner. A number of these issues for
several Indian scripts, such as Kannada and Tamil, are still being sorted out
(Baraha, 2006).
2. Input method editor (IME). For users of Indian scripts, an IME would allow them to
select the appropriate character from a set. Initially, Microsoft did not consider
Indic scripts complex enough to warrant the use of an IME (Kaplan & Wissink,
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2003), but now a basic IME has been implemented in Windows. This displays a
standard set of composite CV symbols —
. . . (ka, kaa, ki, kii, . . .) —
but does not offer alternatives such as complex ligatures.
There have been concerted efforts by various Indian institutions, such as IIT Madras,
to resolve problems in the character sets and shaping rules. At the same time, alternative systems, such as LINUX-based solutions, are being promoted by the Government
of India, and software, such as Baraha, that permits text entry through English is
becoming more popular.

12.4.2

Mobile Phones
Text messaging or SMS on mobile phones is a popular mode of communication in India
because of the low cost. Until the software for Indic scripts became available, Indians
typed messages either in English or in Indian languages using the Roman script.
Although there is still no common standard among handset providers in India
for the symbols assigned to each key, the logic for symbol assignation remains the
same. Each key is used for one set of symbols and multiple taps on the key allow the
user to select the correct symbol. The symbol sets are based on the script inventory of
an abugida and, since users learn this sequence in school, it is easily recalled. Table
12.4 shows the layout on one mobile phone that permits text entry in both Hindi and
English (Fig. 12.4). Referring back to Table 12.1, we see that the keys are based on
the symbol sequence; the independent vowels are on keys 2 and 3, key 4 is used to
access the velar consonants, key 5 gives the palatals, and so on.

TA B L E
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1

2
abc

3
def

4
ghi

5
jkl

6
mno

7
pqrs

8
tuv

9
wxyz

*+

–

#

Assignment of Devanagari/English symbols on a mobile phone.
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FIGURE

Devanagari/English mobile phone.

12.4

This keypad has even fewer buttons for text entry than the computer keyboard
yet it is possible to type accurate text in Devanagari. The reason is that the vowel signs
have been eliminated from the keypad but the virama has been retained; since the
vowel sign depends on the context, the user merely inputs the virama sign plus an
independent vowel and the shaping engine creates the correct character.

12.4.3

Predictive Input
Figure 12.5 is a screen shot of a demo for Hindi predictive software from Zi
Corporation. The first line shows the user input, while the words at the bottom are candidate words for the user to select. In the text input line, the symbols remain discrete
and have not been integrated into syllables. Given the likelihood of making a mistake
while tapping keys and the difficulty of moving the cursor within the small display area,
if the user has made a mistake he or she can easily locate the error in such a display.

239

CH012

12/8/06

6:16 PM

Page 240

12

240

FIGURE
12.5

Text input in Devanagari on a mobile phone (from Zi Corporation; see
http://www.zicorp.com/ezinews/february2003/ezinews020603.htm#story2.1).

Tone mark
Upper vowel sign
Consonant

FIGURE
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Base line
Lower vowel sign

Thai orthography (from Sornlertlamvanich, 2003).

12.6

12.5

TEXT ENTRY SYSTEMS IN THAILAND
Unlike most of the Indian languages, Thai is a tonal language, which means that the
script has to indicate tones. In addition, in the Thai script there are no indications for
word and sentence boundaries, although there have been attempts to introduce
punctuation marks in Thai texts (Sornlertlamvanich & Charoenporn, 2001). Hence,
word and sentence segmentation remains a critical issue in text input.
The Thai script has 44 consonants, 21 vowel signs, and 4 tone marks. A Thai character consists of a consonant that possesses both an inherent vowel and an inherent tone;
the vowel and the tone can be modified by means of signs attached to the base consonant character. The vowel sign can be placed before, after, above, below, or on both sides
of the base consonant character; compound vowels are indicated by a combination of
vowel signs. A tone mark can be placed either above the base consonant character or, if
there is an upper vowel sign, above the vowel sign. Although there are four possible levels, namely, consonant, lower vowel, upper vowel, and tone mark, the combination can
at most be at three levels. This is because the upper and lower vowel signs cannot be
used together to modify a base consonant. The first cell in Fig. 12.6 shows the combination of consonant, upper vowel, and tone mark, while the third cell shows the combination of consonant, lower vowel, and tone mark.
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12.5.1

Text Entry on Computers
In considering Thai text entry on computers, we examine the character sets, keyboard layouts, and rules for editing characters. Since Thai does not mark word and
sentence boundaries, this section also describes how boundaries are estimated.

Character Sets
Several standards coexist for Thai data interchange. TIS-620 is the national 8-bit standard based on TIS-620 2533 that was defined by the Thai Industrial Standards Institute
(1990). When ISO/IEC 8859-11 based on TIS-620 2533 was announced, the standards
were widely accepted in the industrial sector. As a result, TIS-620, ISO-8859-11, and
UTF-8 are accepted as standards for Thai language data exchange. However, a preliminary survey in the Web Language Engineering project7 found that the most widely
used character set in Web documents is none of the above, but Windows-874, which is
the de facto Microsoft standard. Of the 85,000 Thai language Web pages examined in
April 2006, 70% are Windows-874, 13% are TIS-620, 2% are UTF-8, and less than
0.02% are ISO-8859-11. Note that the Microsoft browser, Internet Explorer, can recognize all the character sets listed except for TIS-620.

Keyboard Layout
In 1995, the Thai Industrial Standards Institute specified that TIS-820 2538 would be
the standard layout for Thai characters on computer keyboards (Thai Industrial
Standards Institute, 1995). This is a modification of the TIS-620 2533 that was inherited from the Kesmanee model for Thai typewriters. Missing keys were added to the
latest version of TIS-820 2538 to cover all the characters. However, the widespread version of keyboard layout is neither of these versions, but the version shown in Fig. 12.7.

Editing Rules
In general, a Thai text is written from left to right starting from a base character. If
the base character is a consonant, it can be followed by an upper or lower vowel sign
and modified by a tone mark, if any. Table 12.5 simulates the input sequence corresponding to the code points kept in storage.
Some intelligent input support modules, especially in high-end word processors,
offer input sequence normalization that allows users to input the characters in their
spelling sequence. The input sequence normalization provides the following error

7

See http://www.tcllab.org/weblang.
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4

Tab

8

2

Shift lock

12

20

16

10
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14

28

24

22

18

32

26

36

30

40

34

44

38

51

42

45

49

Return
3

15

11

7

19

23

27

31

35

43

39

Shift

46

Shift

B99

47

Ctrl

A99

FIGURE

Backspace

5

9

13

17

21

25

29

33

37

41

Space

Alt

50

Ctrl

Alt

A01

A10

A12

Layout of the most widely used Thai keyboard (de facto standard).

12.7

Thai text

Code point sequence

U+0E17

TA B L E

U+0E35

U+0E48 U+0E2D U+0E22

U+0E39

U+0E48

Glyph position and its corresponding code point in storage.

12.5

Thai text

Input sequence

U+0E17
TA B L E

U+0E48

Normalized code point sequence

U+0E35

U+0E17

U+0E35

U+0E48

Alternation of a vowel sign and a tone mark.

12.6

correction process to handle the input of diacritics and zero-width characters:
1. Alternation. A vowel sign always comes before a tone mark (Table 12.6).
2. Replacement. Characters that belong to the same group (i.e., group of upper and
lower vowel signs and group of tone marks) can occupy only a single position in
a syllable (Table 12.7).

CH012

12/8/06

6:16 PM

12.5

Page 243

Text Entry Systems in Thailand

TA B L E

243

Current text

Next input

Normalized text

U+0E17 U+0E35 U+0E48

U+0E37

U+0E17 U+0E37 U+0E48

Replacement of zero-width vowel sign of the same group.

12.7

3. Duplication. Multiple inputs of an existing zero-width character (i.e., upper and
lower vowel signs and tone marks) in the current position are not allowed.
Therefore, repeated input of the same character will be ignored.
The use of zero-width characters in Thai makes it necessary to provide sophisticated
rules in the editing process. A composed character is handled as a “cell” and the cursor cannot be positioned within the character. The Delete key is used to remove the
entire cell, not an individual sign in the composed character, whereas the Backspace
key is used to delete signs on the consonant one by one. Insertion requires context
information of at least two previous characters from the current cursor position to
decide where to attach the input of a zero-width character. The input of the third
character in Table 12.6, which causes alternation of vowel sign and tone mark, is an
example of insertion.

Word Wrapping
The absence of word boundary markers in Thai text causes serious difficulties in
automatic text processing. There are no accepted conventions for using spaces to
indicate word, phrase, or sentence boundaries; instead, authors use spaces to reduce
the ambiguity of a message. Therefore, a space can sometimes be a clue for word
wrapping but we cannot always rely on it because the portion of the text may be too
large for the allowed margin.
An appropriate word wrapping position is needed to render a text within the
determined right margin. The priority order of the possible positions for wrapping is
given below:
1. Word boundary. To indicate word boundaries, we need a powerful word segmentation module that can determine a word boundary on the fly and yield a highly
accurate output. In practice, a portion of the text between two spaces (or the
beginning or end of a paragraph) that includes the position in question is taken
into account for word segmentation.
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2. After a symbol. Modern Thai texts use symbols such as commas, semicolons,
colons, and question marks along with conventional Thai symbols. In this case,
the position next to the continuous Thai text and the ending symbol is considered as the unit to be wrapped.
3. Syllable boundary. There is no standard for hyphenation in Thai texts but newspaper articles have begun using hyphens for right alignment of paragraphs. For
more precise wrapping, the text can be wrapped at the syllable boundary position with or without a hyphen. To perform hyphenation, rules of syllable construction that are less ambiguous than word segmentation need to be applied.

12.5.2

Text Entry on Mobile Phones
For mobile phones and other devices with a limited number of input keys, Thailand
still does not have a national standard either for the keypad layout or for the input
method. However, the large number of mobile phone owners has attracted phone
manufacturers and operators to differentiate their products for the Thai market. The
primary factor in capturing a market share is Thai text input and each party is trying
to find the best solution for its products. At this moment, there is no move to standardize the layout of mobile phone keypads.
Table 12.8 shows the layouts used by some of the major mobile phone manufacturers in Thailand.
Most of the handsets adopt an extension of the T9 input method to display viable
alternatives in Thai input mode as well as the original English input mode. However,
the large number of characters in Thai makes it difficult for users to memorize the

1

2

3

4

5

6

7

8

9

*

0

AV,
LV

BV,
UV

#

Type 1

Alcatel

Nokia
TA B L E
12.8

Comparison of three types of key assignment (from Phaholpinyo, 2006). Manufacturers
of Type 1 are Samsung, Sony, Ericsson, Jfone, Distar, LG, Sagem, Sharp, and Panasonic.
AV, after vowel; BV, before vowel; UV, upper vowel; LV, lower vowel.
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1 [space]

2

3

4

5

6

7

8

9

*

0

# -1-a

+

GOTTHAI key layout.

12.9

location of each character. As a result, new input methods have been proposed and
three of these are described below.

GOTTHAI
Rojarayanon (2003) proposed the simple key layout shown in Table 12.9.
The characters are grouped according to their visual similarity. For example,
are grouped under a representative character of . Also, upper characters are
assigned to the upper row of the key layout, namely 2 and 3, while consonants in the middle layer are assigned to the middle rows of the key layout, namely, 4, 5, 6, 7, 8, and 9.

Input Method Using Two Key Strokes
Amonwiwattanakul (2001) proposed an input method that needs only two key strokes
to input a Thai character. The Thai characters are divided into nine groups for assignment to a numeric input device as shown in Table 12.10. With the first click, the user
selects the group; the second click is used to select the character within the group.

Smart-Q
Sornlertlamvanich (2001a,b) proposed an input method for Thai text using Roman
transliteration. This gets around the problem of the large number of Thai characters as
well as the variations in keypad layout. In order to implement “one click for one character,” the method has to deal with two types of ambiguity. First, the appropriate sequence
of characters in the Roman transliterated form has to be selected, for which the character n-gram model of the Roman transliterated form is taken into account. Second, the
appropriate word based on its pronunciation has to be selected, for which the word
n-gram model of the Thai text is taken into account. Due to the nonstandard Roman
transliteration of Thai words, all possible spellings are permitted in order to yield the
same or similar pronunciation of the original word. For example, “kan,” “karn,”
“khan,” and “kharn” can be interpreted as the same pronunciation. Figure 12.8 shows
the possible words for the input sequence of “222.” As a result, the word “
” is
selected with
, and “
” listed as the alternative candidates.
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Number
Group

1

2

3

4

5

6

7

8

9

1
2
3
4
5
6
7
8
9
TA B L E

Proposed key layout (Amonwiwattanakul, 2001).

12.10

bac

222

cab

bab

FIGURE

Possible words for the input sequence of “222.”

12.8

12.6

CONCLUSION
The complex structure of abugidas presents problems when users try to enter text in
devices that were originally designed for alphabetic writing systems, such as English.
This chapter described the structure of an abugida and the general problems for text
entry in computers and mobile phones. The case studies of India and Thailand illustrate
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the different solutions devised in two countries; although some of the variation arises
from differences between the scripts, much of the variation arises from attempts to
find immediate solutions to the technology as soon as it is introduced. In the Indian
case, text entry in mobile phones has found innovative solutions that may lead to a
revision of the standards for computers. This cross-fertilization between technologies
as well as countries should eventually make text entry simpler for users.

12.7

FURTHER READING
For a linguistic description of the structure of all the abugidas, Daniels (1996) offers
an accurate and readable account. For the Indian scripts, the Web site at IIT Madras
(http://acharya.iitm.ac.in/multi_sys/) provides excellent tutorials on the scripts
and text entry issues. This Web site, along with the Baraha Web site (http://www.
baraha.com) also discusses problems with Unicode and text-processing issues.
For Southeast Asian scripts, Omniglot (http://www.omniglot.com/writing/)
provides linguistic descriptions, while useful project reports are available from
the Multilingual Information Technology Project (http://www.cicc.or.jp/english/
hyoujyunka/top.html).
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