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Bengali

Bengali (ethnonym: Bangla) is an Indo Aryan language spoken by about 170 million people
across the world out of which about 100 million Bengali speaking population resides in
Bangladesh. Populations of Bengali speakers are also found in India, Nepal and Singapore [1].
Bengali is the national language of Bangladesh and it is also the state language of the Indian
state of West Bengal.
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Figure 1: Language Family Tree for Bengali [1]

Bengali is written using Bengali script which is derived from Brahmi. Bengali script is also closely
related to the Devnagari script [2].

Character Set and Encoding

Bengali character set encoding is included in Unicode 4.0. Unicode block 0980-09FF is the
standard encoding used for Bengali script in computers. Bengali code block is also available in
ISCII-91, for which the code page identifier for Bengali is 57003 [3, 4, 19]. This is shown in
Figure 2.
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Figure 2: Language Family Tree for Bengali [19]

A Bangladesh national standard for Bengali text encoding, BSD 1520, has also been
recommended by Bangladesh Standards and Testing Institute (BSTI) in 1995. However, this
encoding is used infrequently. This standard was revised in 2000 and eventually Unicode was
also formally adopted as national standard. A detailed overview is given in [22]. Most of the
recent software development being done for Bengali is based on Unicode.

Fonts and Rendering

Many Bengali fonts are available free of cost and through private vendors (e.g. [5, 6, 7, 8]).



Bengali

Microsoft Platform

Microsoft does not have in-built Bengali fonts. However many Bengali Unicode based fonts are
available which can be appropriately rendered on Microsoft platform [5, 6, 7, 8]. Figure 3
presents results of using some of these fonts.
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Figure 3: Unicode Based Fonts on Microsoft Platform [8]

Open Type font support for Bengali was first included in Service Pack 2 update for Microsoft
Windows XP. This service pack installs an upgraded version of the Uniscribe engine as well as
an on-screen keyboard based on Inscript layout for Bengali (details given later).

Linux Platform

Bengali fonts are shipped with all the Bengali Linux distributions. Ankur live CD includes Bengali
fonts Aakash and Luxi. These are rendered adequately on all Linux platforms as shown in Figure
4 below.
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Figure 4: Bengali Fonts Rendered in (a) G-Edit (GNOME) and (b) Open Office 2.0

Keyboard

Bijoy keyboard layout [9] (see Figure 5) has been the de-facto standard since late 1980’s,
spreading beyond the border to the Indian state of West Bengal. While there have been recent
layouts developed, all of these have been variations of Bijoy, e.g. UniBijoy. Another standard is
based on Inscript keyboard layout, developed and standardized by Government of India.
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Figure 5: Bijoy Bengali Keyboard Layout [9]

Bangladesh Computer Council published Bangladesh Jatiyo (national) keyboard standard in
2003, based on a phonetic layout. However it is reported to be used rarely [10].

Microsoft Platform

Bengali keyboard is available with Microsoft Windows XP. It is based on Inscript keyboard layout
as shown in Figure 6.
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Figure 6: Inscript Based Bengali On-Screen Keyboard, (a) Normal, and (b) Shift Version
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Linux Platform

Linux platform supports two pre-defined Bengali keyboard layouts. These are extended Bengali
and Probhat keyboard layouts. The phonetic based Probhat has been modified to deal with the
latest Unicode 4.1 changes and has been incorporated into the Ankur live CD through Bangla
Linux project [11]. Figure 7 shows Probhat phonetic keyboard layout in Linux.
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Figure 7: Probhat Phonetic Keyboard Layout [11]

Collation

Collation sequence for Bengali is yet to be standardized. However, Bangla Academy publishes a
dictionary which defines the official collation sequence for Bangladesh. The Bangla Academy
dictionary is also widely used in the Indian state of West Bengal.

Bengali sorting is not supported by Microsoft or Linux platforms.

Locale

Bengali Locale is defined in CLDR 1.3. There are two locales bn_BD and bn_IN for Bangladesh
and India respectively.

Microsoft Platform

Microsoft provides partial support for Bengali locale in Windows XP. When the system locale is
switched to Bengali, date, time and numbers, etc. change to Bengali. Figure 8 below shows
Bengali settings for India for number and long date formats, and currency symbol in Windows XP.
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Regional and Language Options

Fegional Options | Languages |
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Figure 8: Bengali Locale on Windows Platform

Linux Platform

Bengali locale has also been defined on the Linux platform. The live Ankur CD developed
through the Bangla Ankur Project includes a Bengali locale for Bangladesh [12]. Figure 9 shows
the locale setting of Bengali Linux distribution.
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Figure 9: Bengali Locale on Ankur Live CD

Locale data has also been added for Bengali (bn_BD) in OpenOffice.org 2.0 Beta 2 [13] (see
Figure 10 below).
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Figure 10: Open Office Language Settings

Interface Terminology Translation

The Bangla Linux developers have formulated a style guide for Bengali translations to be used for
Linux. The complete list of translated strings in Bengali is available at Bangla Linux project
website as well [14].

Microsoft Platform

Recently Microsoft has signed a Memorandum of Understanding with the Government of West
Bengal in India to develop localized computing applications by providing LIP in Bengali for
Windows and Office 2003. Bengali LIP for Microsoft Windows and Office 2003 editions is now
under development. This support will offer a complete Bengali user experience.

Linux Platform

Red Hat has launched a beta version of Bengali Linux distribution. Red Hat Enterprise Linux
Bengali version includes applications such as Office suite with a word processor, spread sheet,
presentation tool, as well as a web browser and an e-mail client [15].

Ankur Bangla project is working on translations for KDE, GNOME, Fedora Core 4, SUSE and
Mandrake [16]. Translations for GNOME 2.6 have been completed while 35% of the KDE
translations have also been done. Ankur project is also working on developing Bengali translation
and localization of Open Office and Mozilla. Figure 11 presents the localized Konqueror
interface, partially localized KDE start up menu and localized Fedora Core 4.
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Figure 11: (a) Localized Konqueror (KDE) Interface, (b) Localized KDE Start-Up Menu, (c)
Localized Fedora Core 4, and (d) Localized Open Office
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Status of Advanced Applications

A Bengali spell checker [17, 19] has been developed by the Bangla Resource Center at Indian
Statistical Institute (ISI), Kolkata, which works in online and offline mode.
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Figure 12: Bengali Spell Checker [19]

Bspeller, another spell checker shown in Figure 13, has been developed by Bangla Linux project
[15], which builds on Bangla dictionary project, and uses its word list [18].
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Figure 13: Bspeller Interface [18]
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Bengali

Significant amount of work has been done on Bengali dictionaries. These include the dictionaries
by Indian Statistical Institute [19], which contains 65,000 words with parts-of-speech and
meaning, and Bangla Linux project dictionary, which only contains a word list [18].
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Figure 14: Bengali Dictionary by ISI [19]

ISI has also developed a Bengali OCR. It deals with single column text image. The application
can handle small amount of skew, in the range of -5 to + 5 degree. The reported average
character level accuracy is about 96% and word level accuracy is about 86% [19]. A Bengali text
and image corpus has also been developed, which can also be used for testing any Bengali OCR
system [19]. The output of this system is shown in Figure 15.
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Figure 15: Bengali Image Input and Bengali Text Output of OCR [19]
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Work is also being done on Bengali handwriting system [19], English-Bengali machine translation
system [20], encoding converters, Bengali POS tagger and morpho-phonological analyzer at IIT
Kharagpur. Additionally, Named Entity Tagger is being developed by Jadavpur Univeristy in India
[20]. Limited Bengali corpus is also available through Central Institute of Indian Languages [20].
Work is also underway to develop Bengali spell checker for Open Office, Bengali lexicon,
morphological analyzer and OCR through PAN Localization project [21].
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