Linking People through Indian Language Technologies

INDIAN LANGUAGE TECHNOLOGY PRODUCTS
EXPOSITION & RELEASE

SOUVENIR

Government of India
Department Of Information Technology
Ministry of Communications & Information Technology
Electronics Niketan, 6, CGO Complex, Lodhi Road, New Delhi-110003
Tel 011-24364757-67 e-Mail tdilinfo@mit.gov.in




Table of Contents

I Message by Thiru Dayanidhi Maran

I. Message by Thiru Brijesh Kumar

lii.  Message by Dr. Kalaignar M. Karunanidhi

Iv.  Messageby Thiru G.K. Vasan

V. Pre-amble

vi. Language Technology : An Overview

vii.  Indian Language Technology Launch Programme.

viii.  Language Technology Committee















Preamble

Computer technology in India has both a developmental as well as a socia role. In its
developmental role, it is concerned with

the designing and development of newer
technologies for various applications. In
its social role, it breaks the language
barrier and bridges the gap between the
various sections of the society through
easier access to information using their
respective mother tongues or loca
languages. Language here has a mgjor role
to play and, therefore, language computing
becomes central to the exchange of
information across speakers of various

languages. India is a multilingual country with as many as 22 scheduled languages and only
5% of the population is able to understand English. Therefore any language computing
solutions provided for a language will have to be provided for al or most other languages
too.

Language computing, therefore, faces two major challenges — first, the development of
appropriate language tools and technologies for its total language computing needs and
secondly the multiplicity of Indian languages with different scripts, dictions and styles, each
vying for a place in the computing roadmap. The ultimate goal of multilingual computing is
to ensure that the technology reaches the common man at his doorstep in his own native
tongue so that he feels more at home working with the new technology. This in turn will
facilitate his active involvement in the whole process of social and economic advancement
that the new technology is expected to bring about.

A lot of work has already been done in the field of multilingual computing, but before
finalizing any blueprint for further development, it is necessary that the present status of
technology in the field of multilingual computing be first assessed in the national and
international perspective. The assessment should take into account the actual status of
technologies and tools so far developed in India as well as other countries. Thiswill also help
us ascertain whether they are proven technologies or are at experimental or research stage or
are available as products. This will give us a fair idea of the technological gaps that exist
between India and more advanced countries and aso the types of language tools, linguistic
resources, systems, technologies and applications we require to develop for our languages.

There is a need today to develop total
solutions rather than piecemeal solutions
for various language-computing
requirements in Indian languages. It is
felt that basic language tools like
standard spell  checkers, grammar



checkers, sorting utilities, thesauri; tagged lexicons, language teaching and information
extraction and retrieval have been attempted in the various institutions. At a higher end,
knowledge-based applications like human-assisted machine trandation systems, information
retrieval systems, text-to-speech systems and speech-to-text systems are yet to be fully
developed and standardized in the context of Indian languages, whereas some nationally and
internationally awarded and recognized applications such as LILA, ISM, iLEAP, MANTRA
(Machine assisted Trandation tool), ANVESHAK (The Quester), Shruti-Drishti (Web
Browsing through Listening for Visualy Impaired) and Mobile Computing and embedded
systems related Indian Language solutions have been developed by C-DAC. LILA a
Language Teaching Package got the Best Shrink Wrapped product award from Computer
Society of India. Our other product iLEAP, ISM got PC Quest and CSI awards. 48% of the
Indian Language Market Share is from C-DAC, Pune as per the Frost & Sullivan report. C-
DAC played a very vita role right from the National level projects such as Land records on
DOS era to latest web based Election commission projects. Lands record project was
successful because of GIST ASIC 9000 development, which has lead to development of
GIST cards & Terminas. Today around 1.5 Million-GIST technology users are there
nationally and internationally.

The field of lexical resources is yet another major area where we do not have the benefit of
traditional resources and computationally relevant resource materia unlike English and other
European languages. Whatever developments have happened in various areas such as MAT,
ASR, TTS, OCR, Scripts, language teaching and information and retrieval systems etc. needs
to be put into practical use and deployed for mass scale. These are utmost essential so that
some of the national initiative such as e-governance to a success.

Computer technology is basically a market-based, user-oriented and self-sustained enterprise;
it is necessary to examine Multilingual Computing Applications also in terms of its
feasibility, business potentialities and its capacity to proliferate. Work on quite a few of these
areas is, however, aready being carried out under the guidelines of TDIL mission, dedicated
to the development of computing in Indian languages with varying degree of success. But
looking at the technologica gaps in the context of Indian languages and the speed with which
the computer technology is advancing abroad, we are also getting ready to pool up the
resources, coordinate the various language computing developments at various centers in a
time-bound frame work which will give easy to use, real life solutions for masses.

The Vaue chain depicts a high-level model of how the Research & Development activities
are carried out by generating manpower expertise, building core competence in specific areas
of Research, developing tools, products & solutions & then finally deploying them for
revenue  generation. A
criticak  prerequisite  for
success  in such a
competitive economy is the
implementation  of an
integrated value chain that
extends across - and beyond -
the organization. The tight



linkages within the value chain are also utmost necessary for any R&D, business to succeed.
The research & development has to have large penetration & should have impact on society
at large. It necessarily means that the developmental efforts should not be restricted to the lab
environment, but should get deployed, which finally brings the users feedback & experience
for further research. Every arm within the value chain is of utmost importance.

Various efforts have been made at various places in Private, Public and Government Level in
the country to develop Indian Language technology products and Services. DIT also
participated in the same under TDIL mission. TDIL has funded severa projects for
fundamental research to enable and produce Language Technology products throw resource
centre and coilnet centers. These efforts have resulted in a number of tools and technol ogies,
which have to be brought to the use for feedback generation and making them available for
possible product ionization through some public or private industries. In the first meeting of
the committee, stock of these activities has been taken.

This report deals with formulations of a framework in providing the out comes of TDIL
activities, through private participation to the common masses, so as to alleviate, boost and
standardize the usage of LT Products and services.



L anguage Technology: An Overview

Indian languages work on Compuiter is being carried out for last two decades accomplishing
variety of tasks, including data processing, word processing, desktop publishing etc. on
different platforms and operating systems.

There are many different factors to be considered in selecting codes for representing the
letters and other written shapes in the writing system for a language. In the context of
languages of India, one or more languages share the same script. For example, Hindi,
Marathi, Nepali, Konkani languages are all written in the Devanagari script. The ten scripts
in use in the country are phonetic in nature. To be able to use scripts and therefore languages
with computers, the characters of a script must be represented by an encoding. A character
encoding should be capable of representing all combinations of written text for a script.

Representation of text for electronic processing started during mid twentieth century.
Standardization is primarily required to allow free flow of information among the users.
English has played a major role in bringing the computer closer to the users; however people
feel strongly about communicating with computing machines in their local language. Thisis
amajor factor in influencing the selection of codes for text.

Electronic processing of text carries significance in two different aspects. The first aspect is
related to generation of text so that the information can be stored and displayed, preferably
on different computer systems. Display may be for high quality printing or typesetting or for
computer screens. The second and more important aspect is related to interpreting the
information underlying the text. Solutions with proprietary glyph encoding addressing
desktop publishing have been the prime focus of font developers during the last decade. As
the information has become the maor entity now, the data exchange aspects has gained
momentum which needs to be addressed on priority. Basic text processes such as display,
editing, searching and sorting need a consistent way of encoding characters that enables the
exchange of text data.

Plain text is a pure sequence of character codes. It is public, standardized and universally
readable, and requires a rendering process to make it visible. Characters are the smallest
components of a written language that have semantic value. Glyphs represent the shapes that
characters can have when they are displayed. Glyphs are images. The fina appearance of the
rendered text can be often quite different from the shapes of the individual characters that
constitute the textual representation. The character to glyph rendering mechanism is the
domain of software processes. Although the encoding encapsulates only the basic aphabetic
characters, the number of glyphs and their combinations required for the exhaustive
rendering of Indic scripts can be quite large.

A set of glyphs for a script used to display text constitutes a font. The number of glyphs can
range from a couple of hundred to a couple of thousand or more depending on the complexity
of the script and the font design. Every modern computer system has resident fonts (mostly
English) that make text visible. Although font standardization is desirable, it is not a pre-
requisite for the implementation of character encoding based systems. One must appreciate
the fact that basic text processes are independent of the font used to render the characters.



Text is usualy represented by Glyph codes, where each character (letter) in the script is
identified with a location for the shape of the letter within the font. For many of the Indian
languages, several different fonts have been designed each with a different Glyph
arrangement. Thisistypically how TTF are represented.

However, Internet is quite different from the traditional desktop environment. Computer
systems search through millions of pages to provide user with relevant information. For
fetching the desired information the data stored in web pages need to be understood by both
humans and computer systems. Machine-readable elements such as character encoding, text
direction and country specific language provide information to applications for appropriate
processing. For al thisto work, standards are developed and deployed.

In the last few years, a number of Indian sites and portals have become multilingual.
However, few of them use established text encoding standards. This may be a reason for the
lack of growth of information availability in Indian languages on the Internet.

Indic fonts are being standardized; however these cannot replace character encoding for
information interchange. An important event for Indian Language computing has been the
development of the ISCII standard by the erstwhile DoE (Dept. of Electronics), now MIT
(Ministry of Information Technology), and the subsequent adoption by the BIS (Bureau of
Indian Standards) in 1991. The ISCII code standard specifies a 7-bit code table which can be
used in a 7 or 8-bit ISO compatible environment. It alows English and Indian script
alphabets to be used simultaneously. ISCII caters to 10 Indian scripts.

Unicode is a 16-bit universal character-encoding standard for multilingual text. It covers all
the major scripts used for writing Indian languages. The Unicode Standard for Indic scriptsis
based on the ISCII-1988 revision and is a superset of the 1SCII-1991 character encoding.
Texts encoded in 1SCI1-1991 may be automatically converted to Unicode values and back to
their original encoding without loss of information.

One can display web pages in Indian languages using just fonts. To search information in
Indian languages, it becomes difficult to design search engine that can understand the entire
proprietary font formats for Indian language web pages. Information organization and
retrieval on the web will remain a pipe dream, and advanced web based methodologies such
as cross language information retrieval, machine assisted translation, text to speech etc. will
be impossible to even think of. From the perspective of a web site and content developer,
tools should be available to retrieve information from multiple sites, therefore stressing need
of standard OTF fonts.

Ever since typewriters and computers became a necessity, many have searched for ways to
reduce or eliminate the vast amounts of information that must be captured. Character
recognition technology was first pioneered in the 1960s internationally. By thelate 1970'sa
few systems were available commercialy. Unfortunately, many of those early systemsfailed
to perform as per users expectations and it is realized today that the technology is difficult
nut to crack. While these systems are complex, the core technology has advanced
considerably and significant savings can be achieved.



Optical character recognition (OCR) translates images of text, such as scanned documents,
into actual text characters. Also known as text recognition, OCR makes it possible to edit and
reuse the text that is normally locked inside scanned images. OCR works using a form of
artificial intelligence known as pattern recognition to identify individual text characters on a
page, including punctuation marks, spaces, and ends of lines.

OCR programs have come along way since the days when atypist could enter and proof a
page faster than you could scan, process, and proof a page with software.

Information Technology deals with the acquisition, organization, storage, processing,
transmission and delivery of information. Human beings collect various types of data with
the intention of extracting the information desired for decision making. A large part of data
processing is conducted using computers thanks to their enormous capability for numerical
computation. However, computers even today play the role of an assistant in decision making
rather than the role of a decision maker, and rightly so. They fulfill this role by presenting the
information and knowledge gleaned from data processing to the humans in a form, which is
easily interpretable, by the human beings. Quite often, people issue command to the
computer to refine the information following some methodology which is dynamically
determined depending on the problem at hand. Thus, the human decision making process
with the help of computers involves a dial ogue between man and machine.

Communication among human beings is inherently multi-modal, visua and aural modes
being the primary modes. Currently, the principal means of human machine communication
is heavily biased towards the convenience of the machine rather than that of man. Mouse and
keyboard are primary input devices and visua display unit is the primary output device.
Usage of such interfaces requires specia skills and mental attitude, which many people are
not endowed with. This machine-centric mode of communication needs to be changed in
favour of human-centric interfaces so that al people share the benefit of the power of
computers. While visual mode is most effective in capturing information, speech remains the
preferred and most convenient means of conveying information. The advantage of verbal
communication has become even stronger today due to convergence of computers and
telecommunication systems, which allows people to access information on computers located
remotely.

The verbal communication involves natura language, and this brings to fore the role of
linguistics in the information technology. Therefore, human-centric interface to computer is
the need of the day. Human beings are endowed with a unique faculty-the language-through
which they share information, thoughts and ideas effortlessly among themselves. Facilitating
human machine interaction using natural language involves several facets of human language
technology: speech compression, recognition and understanding of speech and script,
machine tranglation, text generation, synthesis of speech and cursive script. Both forms of
language, spoken and written, are useful for interaction with machine.

Speech Interfaces for Systems such as Railway Information, Healthcare, Agriculture,
Disaster Management and other public utility services are being addressed. This will help
people at large to take benefits of advanced technologies in Indian Languages. The interface



with the system can use speech recognition engine to recognize human voice and convert it
to text for information extraction. Text to speech can be used to read out text for visually
impaired persons for applications such as fetching information from Internet.

Government is all set to provide the following products and solutions in public domain over
the next one year:

Free fonts (TTF and OTF) and word processors in al Indian languages. As a first step,
popular True Type Fonts (TTF) for the classical language Tamil have been selected
through interaction with publication industry for release in public domain free of cost.
TTF fonts are widely in use with systems having Windows 95/ Windows 98/ Windows
NT platform. For systems with Windows 2000/XP/2003 and Linux platforms OTF (Open
type font) are being released. This effort is first of its kind and most of the word
processors (existing and new) will be able to make use of these fonts. This in turn will
make more fonts available for users with Tamil Net/Tamil 99 and Typewriter keyboards
for data entry.

Optical Character recognition (OCR) in al Indian languages for information extraction,
retrieval and digitization. OCR makes it possible to convert scanned image (printed page
scanned using scanner) to editable text so that it can be used for other applications and
can be modified accordingly. The publishing industry is one of the mgor beneficiaries,
who can use this software to reproduce and bringing out the new editions.

Speech Interfaces for Systems such as Railway Information, Healthcare, Agriculture,
Disaster Management and other public utility services. This will help people at large to
take benefits of advanced technologies in Indian Languages. The interface with the
system can use speech recognition engine to recognize human voice and convert it to text
for information extraction. Text to speech can be used to read out text for visualy
impaired persons for applications such as fetching information from Internet.

Internet access tools for Indian languages like Browsers, Search Engines and email. With
these, sending email in Indian languages will be possible and search engine will provide
facility to search information in other Indian languages while giving query in one of the
Indian languages.

On line trandation services tools amongst Indian languages and English. It will help
people to translate content in English & any Indian languages to target Indian language of
their choice.

The products/services will be made available through TDIL Data Centre with online
hel pdesk.

Government has a mission in time bound activity plan for TDIL-DC (Language Technology
Utilities Distribution Channel) to boost research, productization, deployment and support
through



Opening devel oped technol ogies to the market
Upgrading or refining technol ogies to formul ate products
Devel oping need based new technologies

In order to achieve these, following actions are envisaged

a Setting up of infrastructure/ Data Centre

b. Acquisition of developed tools, technologies, products and services through
government sponsored projects private vendors

C. Spreading awareness and publicizing the efforts of government in Language
Technology areas through available tools and technol ogies

d. Facilitating user for free downloads of tools, utilities, products etc.

Promoting Public-Private partnership in Language Technology
Launching missions of specific application areas

- o



Indian Language Technologies L aunch Program

On the occasion of Tamil New Year's Day (15™ April’ 2005) following products/ tools will
be released in public domain for use by masses.

1. True Typefonts
a. C-DAC, GIST, Pune - 50 numbers
b. CK Technologies, Chennai — 50 numbers
2. Unicode complaint Open Type fonts
a C-DAC, GIST, Pune — 50 numbers
b. Elango (Cadgraf Digitals), Chennai — 50 numbers
c. Modular Infotech, Pune — 20 numbers
3. Tamil version of BharateeyaOO (Spread Sheet, Presentations, Word processing &
drawing tools) for Linux and Windows by C-DAC, Bangalore
4. FireFox Tamil Browser for Linux and Windows by C-DAC, Bangalore
5. Columba: Tamil Email for Linux and Windows by C-DAC, Bangalore.
6. Min Ola : Java based Tamil Editor with spell checker by Anna University -
K.B.Chandrashekar (AU-KBC), Chennai
7. PonVizhi: Tamil Optical Character Recognition (OCR) by LearnFun Systems,
Chennai.
8. Pals Tamil e-Dictionary : Tamil Dictionary Tool, Tamil Nursery Ryhmes for
Windows by Palaniappa Brothers, Chennai

Open Type Fonts

An OpenType Font is adigital font adhering to the OpenType specification. OpenType fonts
provide the advanced typography features required for complex writing systems — such as
Brahmi and Semitic language scripts. The OpenType specification enables support for
ligatures, positional forms, alternates, and other substitutions. OpenType fonts also may
include information that supports two-dimensional glyph positioning and glyph attachment.
OpenType fonts are used in conjunction with a script processing library and the OpenType
Library Services (OTLS). The OTLS is a set of text-processing helper functions. In the
Windows Operating System, the Uniscribe and OLTS are part of the operating system
libraries.

GIST-DVOT/GIST-TMOT range of OT font is for Devanagari/Tamil script, developed by
GIST Group of C-DAC. The languages written using the Devanagari script - Hindi, Marathi,



etc are supported by this font. The specia features of the Devanagari script, namely the
‘reph’, ‘rakar’, ‘akhands (conjuncts), ‘nukta’, reordering and repositioning of characters,
below-base forms, half forms are implemented in this font. The glyph set of this font have
been optimized to get the best performance.

The fonts are aesthetically developed specialy for the purpose of content creation and
display. The readability of the font is greatly enhanced due to the uniformity of the shapes of
the glyphs of the font. The font is embeddable which means that static web content can be
developed using this font and displayed in a browser without any download.

Target application areas:
Developing Indian language web content
Devel oping desktop applications to support Indian Languages
Developing Unicode based Indian language search engines
Developing Indian language corpus for various language tools

Thevariety of fontsisused in the various applications such as.

BharateeyaOO — Open Officein Indian languages

BharateeyaOO isa Unicode based office suite in Indian Languages which can be used
across all major platforms.

H provides rich support to a number of natura Indian languages as well as any International
languages.

There are no 2 opinions of making such applications accessible to non-English speaking
users since it would otherwise be impossible to tap its true potentia particularly in countries
like India, where the non-English speaking population is in maority. An application
independent of natural language constraints would not only broaden its user-base, across
domains, but would further dissemination of information. The multi-lingual feature assumes
significance in rural areas, where a person can use this vernacular to communicate.
BharateeyaOO.0 = Bharateeya(l ndian) + OO.o(OpenOffice.org)

The BharateeyaOO.0 project is an initiative to bring OpenOffice.org _to India in Indian
languages, by the ICT Research and Training Centre (India), as part of activities of the
Development Gateway Foundation.

Sailent Features of BharateeyaOO.0
Supportstext input in al 8 Indian Scripts.
Interface localized to Tamil
Supports Trandliteration to convert from English to Tamil
Supports import and export to all Microsoft Office Formats like doc, ppt, xIs etc.
Productivity tools consist of Document, Spreadsheet, Presentation, HTML Editor and
Imaging tools.
Available on Windows and Linux



Email in Indian Languages
Java based tool for cross platform availability
Supports Input in 9 Indian Scripts
Interface localized to Tamil
Powerful Bayesian Filters for Spam Control
Supports major mail protocols
Support import from leading mail clients.

Firefox in Tamil
Fast and fully featured secure browser
Available on Windows and Linux
Interface localized to Tamil
Supports text input in Indian languages

Min Olai isa Tamil Editor with Spell Checker

Min olai (‘0’ in olai is pronounced as ‘0’ in ‘open’), is a simple Tamil editor developed by
AU-KBC Research Centre, Chennai. Based on Java, the editor alows a user to type in Tamil
and provides all the options for basic editing apart from the additiona feature of Tamil spell
checking.

The spell checker uses the Tamil morphological analyser as a building block and also has
another sophisticated strategy for spell checking using frequent words and employs edit
distance approach for generating and ranking alternate words for misspelt words.

Tamil Optical Character Reconization Software-Pon Vizhi developed by Learn Fun
Pon Vizhi —With good printing on good paper, near 100% accuracy is possible. It has default
font information built into it. It can recognize alarge number of fonts without any training.

For some fonts which do not suit the available font information, OCR can be trained for that
particular font. There are specia facilities for making the required corrections very quickly.
For example, just right clicking on a wrong letter will change it to the nearest correct letter.
Automatic viewing of the concerned line, making paragraphs from the text are some of the
special features.

Tamil Dictionary by Palaniappa Brothers

Pals e-Dictionary, and English-English-Tamil dictionary CDROM, isthe first product from
this new initiative of Palaniappa Brothers. This dictionary contains commonly used phrases
which has over 20,000 main entries and 30,000 derived entries. It allows Search in English

and Tamil for partial and full word. It has Pseudo Synonyms reference capability and Hyper
Linked word search capability

The Tamil - Tamil — English has over 49,000 entries with aword search facilty in Tamil and
English. It has root word search capability, full word and partial word search, Pseudo



Synonyms reference and Hyper Linked word search capability.

The various software and wide plethora of fonts is brought to you by Department of
Information Technology, Ministry of Communication & Information Technology. We
dedicate this to the nation for free usage by the masses.
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