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Abstract

The research work done deals with transliteration of
Roman characters into various Indian languages. This
involved a thorough study of Unicode, a standard that
has been implemented all over the world for
transliteration of 129 different scripts. This universal
standard has without doubt made communication
easier and hence, enhanced the exchange of
information. The paper briefly explores topics like
phonetic transcription and Unicode consortium and
proposes means to implement the two to achieve
transcription of a few Indic scripts. The main
objective of the paper is to provide ample of
opportunity to the regional ancient languages of
India, to develop a perfect synchronism with the
modern information technology.
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I. INTRODUCTION

Systematic transliteration is the process of mapping
from one system of writing into another, typically
grapheme to grapheme. Most transliteration systems
are one to one, so that a user who is aware of the
system can reconstruct the original spelling. We wish
to implement the same for various Indian languages
using phones, which are the visual representation of
speech sounds. To achieve this goal we need a
universal encoding scheme which is Unicode.

Il. THE UNICODE STANDARD

The Unicode Standard is the universal character
encoding standard used for the representation of text
characters for computer processing. Fundamentally,
computers just deal with numbers. They store
characters by assigning different patterns of numbers
to them. Before the advent of Unicode, no single
encoding scheme could contain enough characters.
Hence, there existed a conflict among the various
encoding systems.

Unicode provides a consistent way of encoding
multilingual text and thus, provides a solution to the
exchange of text files internationally. Unicode
standard defines a unique number, known as code
point, for every character used in all major languages
written today. Incorporating Unicode into client-server
applications offers significant cost savings as it
enables a single software product to be targeted across

multiple platforms, languages and countries without
any form of re-engineering.

Traditionally, computers used the American Standard
Code for Information Interchange (ASCII) to
represent text information since the standard was
made for English language. This was a 7-bit code
which was able to represent 128 characters. Although,
this sufficed the basic need but curiosity for more led
to its extension. The 8-bit Extended ASCII, which
could represent 256 characters allowed for the
inclusion of some other Roman characters in the code.
As others, especially non-Latin characters, needed
representation in the computer and hence, there was
the need of a standardization effort so as to avoid a
situation where multiple characters use the same code.

The UNICODE standard is an attempt to avoid such a
chaos by assigning a unique code point for every
character of every conceivable language independent
of computer platform and application for which the
textual data is being used. The Unicode Consortium
completely endorses the use of any of three encoding
forms as a way of implementing the Unicode standard.
Each of these encoding schemes are discussed briefly.

I11. ENCODING SCHEMES

Character encoding standards represents the identity
of each character along with its numeric value, known
as the code point. The Unicode standard defines three
such mapping methods each of which has its own
benefits and shortcomings.

A. UTF-32

Unicode Transformation Format 32 bits is a protocol
that encodes characters using exactly 32 bits per
Unicode code point. As a result, UTF-32 is a fixed
length encoding scheme unlike the others which are
variable length formats. Since it directly maps the
code points to a sequence of 4 bytes, the code points
are directly indexable , which is one of the major
advantages of this encoding scheme. The use of 4
bytes per character make the scheme quite space
inefficient thus, leading to the evolution of UTF-16.

B.UTF-16

This encoding scheme is used to map the code points
of the Unicode characters into stream of bytes for the
purpose of communication and storage using a
sequence of 2 bytes (16 bits).It is capable of encoding
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all 1,112,064 possible characters in Unicode. The
most significant advantage of UTF-16 over UTF-32 is
that it allows for variable-length encoding, as the code
points can be encoded with either one or two 16-bit
code units. Although, it provides for some of the flaws
of UTF-32 but the problem of space-inefficiency still
persists as a file encoded in UTF-16 occupies almost
twice the size of an ASCII file.

C.UTF-8

It is the most dominant character encoding scheme
which is capable of encoding all the valid code points
in the Unicode code space using one to four 8-bit code
units. Under this mapping scheme the first 128
characters of Unicode are encoded using a single 8-bit
unit with the same binary value as ASCII making
UTF-8 fully backward compatible with ASCII unlike
UTF-16 and -32.For text requiring a single byte for
mapping the size of file remains same as that of an
ASCII file. But, for certain scripts like Thai and
Devanagari , it uses 2 or more blocks of 8-bits for
encoding purpose and hence, the size of the file
increases greatly. Given to its numerous pros, it is the
most preferred encoding technique accounting for a
major proportion of all the web pages available on the
World Wide Web.

IV. PHONETIC TRANSCRIPTION

The branch of linguistics that deals the sounds of
speech and their production, combinations and
description is known as phonetics and the visual
representation of these sounds is known as phonetic
transcription. It is the process which displays a one-to-
one relationship between character symbols and their
sounds.

For some specific pair of source ad target script, a
system of transliteration maps the letters of the source
script to letters pronounced similarly in the target
script. Although transcription and transliteration are
two different processes, but if the relations between
sounds and letters are similar in two languages,
transcription may be very close to transliteration.

The phonetic transcription of a particular script
involves producing the pronunciation corresponding
to the text in the entry of the list of phonemes. The
phonetization of a text is a tedious task as there is not
always a direct correspondence between the
graphemes and the phonemes.

V. TEXT PROCESSING

In an attempt to make communication easier and
enhance exchange of information, we wish to realize
the phonetic transcription of a few Indian languages
like Hindi, Marathi, Nepali, Sanskrit and many more
all of which are included in the Devanagari script.
Each character represents a unique sound hence,
assisting the process of transcription.

The characters of the Devanagari script do not belong
to the ASCII code therefore, we take into account the
Unicode standard for the process of transcription. This
allows to code all characters used by the Devanagari
script and to exchange data of text between different
platforms and systems.
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Table 1. Unicode Standard for a few Devanagari
characters.

Thus, it is quite clear that Unicode consortium assigns
a unique code point to each of the character of the
script and that too in the same sequence in which the
characters were traditionally arranged.

The difference between identifying a code point and
rendering it on the screen is quite crucial in
understanding the role of Unicode in text processing.
The visual representation of the character-called a
glyph-is not defined by the Unicode standard, it only
decides how the characters are to be interpreted. To
resolve this issue for various Indic scripts, phonetic
transcription comes to rescue. The text elements are
encoded as sequences of one or more characters.
Certain characters of the script being processed are
represented as a single character while others are
represented using a combination of characters.
Following is the table that represents such sequences
for Devanagari script.
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Table 2. Phonetic equivalents for Devanagari
characters.

Hence, we observe that due to the phonetic sounds of
various characters and the presence of a unique code
point for each character, test processing of various
Indic scripts like Hindi, Bengali, Gujarati, Gurmukhi,
Kannada, Malayalam, Oriya, Tamil and Telugu
becomes quite convenient and efficient.

VI. CONCLUSION AND FUTURE WORK

This paper is an attempt to demonstrate that with the
current implementation of Unicode, it is possible to
provide widely globalized products for the Indic
market. However, there are certain deficiencies in the
Unicode Standard which act as barrier to it being used
in the production of culturally and linguistically
appropriate products for the Indian market. One such
concern has been that the Unicode for Indian
languages are too Devanagari based. As such, changes
to better represent non-Devanagari languages like
Tamil or Kannada need to be proposed. Like other
script repertoires in Unicode, it might take some time
to refine the set of these characters and make the
changes necessary to fully satisfy the linguistic
community. In conclusion, this paper shows that
Unicode as an encoding scheme when used in tandem
with other processes like phonetic transcription is
more than sufficient to support Indic scripts and
languages.
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