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how come we are here?

Sharing Capability in Localisation and Human Language 
Technologies

funded by Asia IT&C within EU aid budgets  www.asia-itc.org

• Open University, UK
• Lancaster University, UK
• European Language Resources 

Association, France

• National Centre for Software 
Technology, Mumbai.

• Indian Statistical Institute, 
Calcutta

• Conferences between Europe and South Asia

• Helping development projects use localised IT systems.
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a small motivating example

a page on earlier version of a ICICI Bank web-site
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outline 
• Background about South Asia 

– languages, writing, culture, ...
• Localisation issues

– encoding, rendering, input, formats, calendars
– translation technology 
– speech

• Localisation industry and opportunities
– available software
– market

• What an opportunity! 
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Background

• countries
– SAARC nations

• populations
– well over a billion people
– equal to China

• languages
– more varied and numerous than in Europe
– ancient writing systems
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SAARC nations
China

India

Tibet

Pakistan

Bangladesh

Myanmar

Afghanistan

BhutanNepal

Sri LankaMaldives

Iran
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cities

Lhasa

DelhiKarachi
Dhaka

Colombo

Mysore

Mumbai

Islamabad

ThimpuKathmandu

Kolkata

Bangalore

Hyderabad

Chennai

RangoonPune

Kanpur
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populations - 1998 millions

Sri LankaMaldives

979.7

18.8?

China

India

Pakistan

Bangladesh

Myanmar

Afghanistan

BhutanNepal
22.9 ?131.6

125.6

61.9

?

major migrant
communities

worldwide

1,238.6

Iran

44.4world 
development 
report 
1999/2000
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Majority Religions
intermingled

Islam

Islam

Buddhist

Buddhist

Hindu

Christian

Islam

pervade cultures
provide writing systems

set calendar system
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languages - groups

Tibeto-Burmese

Dravidian

Indo-European

Indo-European
Tibeto-Burmese
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languages - major/official

Pushtu

English pervasive
- only 5%

Hindi

Tibetan

Urdu

Bangla

Sinhala

Tamil

Kasmiri

Punjabi DzongkaNepali

Sindhi

Gujurati

Telugu

Malayalam

Kannada

Marathi

Assamese

OriyaOver 500 languages
17 official in India

scholarship
Sanskrit

Farsi
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Writing systems

KannadaTamil

Hindi (Devanagari)

• all derived from original script - Brahmi
– alphabetical
– largely phonetic - but phonology changes
– multiple forms (conjuncts)
– maybe 50 languages are written
– around 50% literacy

• new writing systems created for unwritten languages
– by linguists, by missionaries (SIL)
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<- brahmi 

evolved into:
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how the writing system spread
Bfahmi script

Norther Indian Group Southern Indian Group

Gupta

Pali

KalingaGrantha

NagariSarada

TibetanProto-BengaliDevanagariTakri

Kadamba

Old Kanarese

Thai
Burmese

Kavi

Tamil

BengaliNanndinagariGurmurkiKashmiri

Kusan

Sinhalese

Malayalam

Maithili

Gujariati

Oriya

Mongolian

Manipuri

Modern
Kanarese

Tamil Malayalam

Kusan

Thai
Brumese

Kavi

Kashmiri Gurmukhi Nandinagari Bengali Gujarati

Oriya Manipuri

Mongolian

Maithili

Sinhalese

Modern
Kanarese

South-East Asia
Central Asia

Indo-European Dravidian

Tibeto-Burmese

some claim derived from
Semitic/Aramaic systems
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there is a 
fine tradition 

of 
calligraphy 

in South Asia

by R.K.Joshi, Mumbai



16

cultural features
• religions

– hindu, buddhist, islam, christian

• numbers
– lakhs and crores

• colours
• calendars

– now Gregorian
– also Hindi, Buddhist, Islamic

• time zones 

• oral cultures
• high memory
• no do-it-yourself
• collectivist
• gurus
• ...
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localisation issues
• getting the language inside the computer

– encoding
– rendering
– input methods

• keyboards
• OCR
• stroke

• language technologies
– translation

• Speech
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encodings

• computer type setting and DTP
– enabled cheap publishing in minority languages

• PC fonts
– glyphs, but only some of them
– encodings usually accidental from keyboard

• no data sharing
• but did get things started.
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Altsys Fontographer 3.5.2 13-Mar-95
Annapurna Devanagari, SIL Inc 1995sample PC font

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
00
01
02 ! " # $ % & ' ( ) * + , - . /

03 0 1 2 3 4 5 6 7 8 9 : ; < = > ?
04 @ A B C D E F G H I J K L M N O
05 P Q R S T U V W X Y Z [ \ ] ^ _
06 ` a b c d e f g h i j k l m n o
07 p q r s t u v w x y z { | } ~ �
08 � � ‚ ƒ „ … † ‡ ˆ ‰ Š ‹ Œ � � �
09 � ‘ ’ “ ” • – — ˜ ™ š › œ � � Ÿ
10 ¡ ¢ £ ¤ ¥ ¦ § ¨ © ª « ¬ − ® ¯
11 ° ± ² ³ ´ µ ¶ · ¸ ¹ º » ¼ ½ ¾ ¿
12 À Á Â Ã Ä Å Æ Ç È É Ê Ë Ì Í Î Ï
13 Ð Ñ Ò Ó Ô � Ö × Ø Ù Ú Û Ü Ý Þ ß
14 à á â ã ä å æ ç è é ê ë ì í î ï
15 ð ñ ò ó ô õ ö ÷ ø ù ú û ü ý þ ÿ
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how PC fonts mess it up

8 9 : ; < = > ?
H I J K L M N O
X Y Z [ \ ] ^ _
h i j k l m n o
x y z { | } ~ �

three forms of the same letter, seen as part of font “design”

a good font takes one to three person years to design
these PC fonts may be knocked off in a few weeks.
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encodings
• ISCII

– IIT Kanpur, then CDAC Pune
– letters, not glyphs

• like Arabic
• needs renderer

– based on Brahmi view
– single code table with language switch to render 

“same” letter appropriately
– sequence of characters as spoken

• Unicode
– based on ISCII but separate tables for each script

• still controversial
– new Tamil standard

hardware GIST card
then software (DLL)
cost prohibitive
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Unicode Devanagari



23

input

• keyboards
– Remington
– phonetic, English key that sounds similar
– Inscript

• OCR
– research moving into exploitation

• hand writing strokes
• alternatives

– tap-a-tap - encoding on Simputer
– Simpli - based on phonology of alphabet
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how Unicode fits together
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Machine Translation Systems 
• rule based (syntax driven) systems 

– commercial use in Europe and on web
– research systems in India

• translation memory systems
– standard support for translators in Europe
– unused in South Asia?

• Need language corpora
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Speech and literacy
• Speech understanding

– Dragon Naturally Speaking excellent for English
– Dragon Naturally Speaking now in India
– few other systems

• Speech generation - Text-to-Speech - TTS
– standard for European languages
– systems available in India entering market

• Speech dialogue 
– commercial timetable enquiries, ...
– why automate to save labour costs when labour is so 

cheap?
• Killer application?

– support for the non-literate



27

localisation industry 

• platforms
– MS
– Linux

• applications
– purpose built
– translated

• potential market  
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platforms
• first computer at Indian Statistical Institute in 1950s
• Macs in early, overtaken by PCs.
• growing adoption of IT

– 6 million PCs 
– 1 million internet subscriptions

• Operating systems
– MS expensive

• Indic renderer produced at NCST Mumbai
– Linux official

• many independent localisations
• renderers from NCST, 

– ICU (International Components for Unicode) little used

• Simputer
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applications in local languages

• specially produced software
– word processors 
– accounting
– development project support
– knowledge-sharing network

• imported and localised software
– ???  is there any  ???

• apart from Linux platforms
– is this an opportunity? or this an 

opportunity?
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Market
• growing adoption of IT

– 6 million PCs and growning very rapidly
– 1 million internet subscriptions
– Linux official

• Indic software about to take off
– dominated by English - so far
– national government has required data in local languages

• TDIL <<http://tdil.mit.gov.in/>> gives useful data
– people work in local languages
– development projects using IT
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South Asian Localisation

• huge opportunity
– enormous population
– technology now available

• need lots more fonts

– IT use expanding beyond English speakers 
– localisation industry embryonic
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how to contact us

Pat Hall <p.a.v.hall@btinternet.com>

Venkatesh Hariharan <venky1@vsnl.com>

Tapan Parikh <tap2k@yahoo.com>

Durgesh Rao <drsystems@vsnl.net>
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