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Characteristics of Indic Scripts
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Linguistic Scenario in India

• India is Multilingual Multiscript Country

• Twenty Two constitutionally recognized Indian Languages are 
mentioned as follows with their scripts within parentheses: Hindi 
(Devanagari), Konkani (Devanagari), Marathi (Devanagari), Nepali 
(Devanagari), Sanskrit (Devanagari), Sindhi (Devanagari/Urdu), 
Kashmiri (Devanagari/Urdu); Assamese (Assamese), Manipuri 
(Manipuri), Bangla (Bangali), Oriya (Oriya), Gujarati (Gujarati), Punjabi 
(Gurumukhi), Telugu (Telugu), Kannada (Kannada), Tamil (Tamil), 
Malayalam (Malayalam) Urdu (Urdu), Bodo (Devanagari, Assamese), 
Dogri (Devanagari), Maithili (Devanagari), Santhali (Ol Chiki). There are 
10 Indic Scripts in vogue. 

• Less than 5 percent of people can either read & write English. Over 95 
percent population is normally deprived of the benefits of English-
based Information Technology.
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Characteristics of Indian Languages:

• What You Speak Is What You Write (WYSIWYW)

• Script grammar describes transformation rules

• Relatively word-order-free

• Common phonetic based alphabet

• Common concept terms (from Sanskrit)

Indian languages owe their origin to Sanskrit, hence they have 
in common rich cultural heritage and treasure of knowledge. 
Indic scripts have originated from Brahmi script.



Dr. Om VikasUTC # 102 Representation of  Indic Scripts  in Unicode Standard

… Characteristics of Indian Languages

Script Grammar

In linear scripts such as Roman, Characters juxtapose – one after 
another. Characters do not change their shape.

In non-linear scripts such as Indic scripts, Characters may change 
shape. Indian Script Grammar describes rendition rules:

- There is a grapheme for a phoneme

-Consonants and vowels do not always juxtapose. 

-Consonant is represented as a character that depicts pure 
consonant (C) plus embedded vowel sound /a/.

Ka Ga Pa Ba Ma

क ग प ब म
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… Characteristics of Indian Languages

- Pure Consonant is represented with Halant (#Â ): omission of embedded  
vowel /a/

क (ka )+ #Â = EÂò (k)

-Vowel (V) changes its shape when it follows a consonant (C) or consonant 
cluster (CC). This change in shape is represented by a Vowel sign called  
‘matra’. 

Vowels in Devanagari:
अ आ इ ई उ ऊ ए ऐ ओ औ
a aa i ii u uu e ai o au 

Vowel-sign

# #É Ê# #Ò #Ö #Ú #ä #è #Éä #Éè

CV:
क का िक कȧ कु कू के कै को कौ
ka kaa ki kii ku kuu ke kai ko kau
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… Characteristics of Indian Languages

- Consonant Cluster results into consonants fusion or a new conjunct.

CC:

क् + व ्+ आ = क्वा
k + v + aa = kvaa (fusion)

क् + ष ्+ अ = क्ष
K + s’h + a = ks’ha (conjunct)

प ्+ ऋ + थ ्+ व ्+ ई = पथ्वी
p + r’i + th + v + ii = pr’ithvii

- Vowel sign (matra) may split on either side of a consonant in some Indic 
scripts. 
e.g. Tamil: ( (Tamil Vowel Sign O), * (Tamil Vowel Sign AU)

Bengali:   - Bengali Vowel Sign O, .  (Bengali Vowel Sign AU)
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…Characteristics of Indian Languages

- CCCV is also seen 
In Devanagari मत्यर् ःवाःथ्य

martya swaasthya
CV CCC V CCV CCCV

- Consonant ‘r’ ( र ् ) also change its shape differently when it precedes or succeeds 
consonant
‘r’ precedes पूवर् (puu rva)
‘r’ succeeds चब (cha kra)

- Nasal consonant combines only with a character in the same group.

पन्त पम्प �ÌWÛó
panta pampa panggu

- Nasal consonants may transform into anuswar (#Æ) also
पंत पंगु
panta pangu
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… Characteristics of Indian Languages

-There are varying ligatures for CCV combinations 

kka may be written as क्क or Gò

kta may be written as क् त or Ơ
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…Characteristics of Indian Languages

- Rendering of Vowel sign may vary depending on the  
associated consonant /consonants cluster.

e.g िर िक िम िःथ
ri ki mi sthi

rendering of “i ” (Ê#) matra (vowel sign) has upper 
alignment: shortest, shorter, short & long respectively 
for र ् (r), क् (k), म ् (m) & ःथ ् (sth). Hence this has 4 
different glyphs..

Devanagari alphabet has been enhanced to include characters 
for language-specific speech sounds.
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India’s initiative for 
Language Technology Development
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TDIL Programme

Vision statement
Digital unite and knowledge for all.
Mission statement
Communicating without language barrier & moving up the knowledge chain.
INITIATIVES

• Knowledge Resources 
(Parallel Corpora, Multilingual Libraries/Dictionaries, lexical resources)

• Knowledge Tools 
(Language Processing Tools)

• Translation Support Systems
(Machine Translation, Cross Language Information Retrieval) 

• Human Machine Interface System
(OCR, Voice Recognition Systems, Text-to-Speech System)

• Localization
(Localisation of Operating System, Software and Content)

• Language Technology Human Resource Development
(in Computational Linguistics & Knowledge Engineering) 

• Standardization
(ISCII, Unicode, XML, INSFOC, MPEG, Terminology, etc.)

Long Term Goals
• Speech - to - Speech translation.
• Human Inspiring Systems
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Towards Indic scripts representation in Unicode :

• Consensus Building:
Ministry of Communications & Information Technology, 
Government of India, organized a number of discussion meetings 
of Experts/ Linguistic groups/ Industry to identify the solutions to 
overcome the deficiencies in the existing Unicode Standard for 
Indian scripts. 
It took pretty good time to reach to an agreement so that all the 
Indian languages are properly represented.

• Language Design Guides
In consultation with the linguists/ experts, the Language Design
Guides have been prepared for all the constitutionally recognized 
Indian Language to ease the Language Technology Industry and 
user groups. These should be used for providing detailed 
explanation about all the Indic scripts in the Unicode Standard.
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Indic Script Encoding:

• Initially phonetic based encoding was for 7-bit code-set in 
the single byte (8-bit) code in order to co-exist with 
Roman.  National standard ISCII (Indian Scripts Standard 
Code for Information Interchange). This is base in the 
Unicode. 

• Content creation requires glyph-coding. Propriety glyph-
codes hamper spread of  IT in local languages.

• Glyph encoding for Indic Scripts would require over 300 
code points.

• There are discrepancies in representation of Indic scripts 
in Unicode.
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Awaiting Update in Unicode

&

Proposal for New Scripts
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Enhanced Devanagari Code Chart
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Encoding of Vedic Symbols & Characters

Government of India proposed to encode Vedic 
Symbols and characters at the Code Space U+0800 
to U+08FF, but so far space has not reserved for 
Vedic symbols and characters. Space for these may 
be reserved in BMP immediately and the process 
of investigation for encoding these symbols and 
characters should be expedited. DIT is ready to 
provide all required support for the same. 
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New Proposal for Vedic Sanskrit (Submitted a year ago)
Vedic Code chart  - http://www.tdil.mit.gov.in/prop_uni/Vedic.pdf)
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Typical Evidences for Vedic Characters and Symbols

The detail evidences for the proposed Vedic Characters and Symbols 
have been submitted to UTC



Dr. Om VikasUTC # 102 Representation of  Indic Scripts  in Unicode Standard

….Typical Evidences for Vedic Characters and Symbols

The detail evidences for the proposed Vedic Characters and Symbols 
have been submitted to UTC
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Proposal to Encode Lepcha in Unicode

Lepcha is second language of the Government  of 
Sikkim, India. It has its own Grammar and it is also 
taught in school of Sikkim. Lepcha may be 
represented in the BMP at  code points “1A002-
1A7F”.
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Proposed Code Block for Lepcha in Unicode
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Unicode Representation of Santhali

Santhali has been recently added in the list of 
constitutionally recognized scheduled languages 
of India. It is spoken by approximately 5 Million 
people in India. Government of India proposes 
inclusion of the same in the Unicode standard. The 
proposal n2505 Proposal submitted by Mr. 
Michael Everson) for encoding of Santhali is not 
acceptable as such to the experts in India. A 
committee of experts will deliberate in details and 
the consensus inputs will be communicated to 
UTC accordingly. 
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Santhali - Ol Chiki Script & Example 
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Enhancement of Devanagari for Dogri

Dogri has also been recently added in the list of 
constitutionally recognized scheduled languages of 
India. Dogri uses Devanagari script with two more 
Diacritic Marks. There are two tone markers used 
to write Dogri text using Devanagari script. These 
Tone markers need to be added in the Devanagari 
Code Block of the Unicode.  
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Dogri Tone Marker: Example
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Encoding of Tamil Syllables

Government of India recommends the New 
Encoding scheme for the Tamil Syllables as 
proposed by the State Government of Tamil Nadu. 
Encoding of these may be expedited.
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UNICODE: Bhutia and Limbu

• Bhutia is spoken in Sikkim, India. It uses 
Tibetan Script for writing. A character 
“Modified Tsalak” need to be added in the 
Tibetan code block at code point U+ 0FBD for 
complete representation of Bhutia.

• Limbu is also spoken in Sikkim, India. It’s 
already represented in the Unicode standard. 
The Glyphs of the Vowel signs (U+1920-
U+1928) need to be modified for adequate 
representation of Limbu.  
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Need to represent Minority & Historic Scripts of India

Historic Scripts:

Grantha, Sharada, 

Minority Scripts:

Ol Chiki (for Santhali), Tirhuta (for Maithili) & Idumishmi (in 
Arunachal Pradesh).

There is need to find adequate representation of these historic & 
minority scripts in Unicode. 

Work has been initiated and necessary inputs will be furnished 
to UTC for consideration. 
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Updates/ Suggestions accepted by 
Unicode

UTC has accepted the following updates/ 
suggestions and included in Unicode 4.0

Sincere Thanks for that !
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...Devanagari & Bengali

DEVANAGARI:
• Devanagari ‘Short A’ has been added in Unicode 4.0.
• Detailed description has been provided about characteristics of Indic Scripts. 
• A detailed description has been provided in Unicode 4.0 regarding the Marathi 
allograph SHA, LA and SOFT RA. 
• Annotation has been provided for Devanagari Sign Halant, Devanagari 
Punctuation Marks - Deergh Virama and Poorna Virama. 

BENGALI:
• 09BD (?) BENGALI SIGN AVAGRAH
• Annotations for the four Bengali Code points i.e. Bengali Sign Hasant
(U+09CD) and Bengali Currency Numerators One, Two and Three have
been added in Unicode 4.0.  
• Encoding of “BENGALI LETTER KHANDA TA” (09FC d).
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…Gujarati & Kannada

GUJARATI:
0A8C * GUJARATI LETTER  VOCALIC L
0AE1 / GUJARATI LETTER VOCALIC LL
0AE2 - GUJARATI VOWEL SIGN VOCALIC L 
0AE3 . GUJARATI VOWEL SIGN VOCALIC LL

KANNADA:

0CBC ( KANNADA SIGN NUKTA
0CBD ? KANNADA SIGN AVAGRAH
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…Gurmukhi & Oriya

GURMUKHI:

0A50 Q GURMUKHI EK ONKAR (God is one)
0A74 R GURMUKHI SIGN KHANDA
0A01 M GURMUKHI TIPPI (Nasalization)
0A03 N GURMUKHI VISARG      
0A3B O GURMUKHI ADDAK (Doubles following consonant)

ORIYA: 

ORIYA LETTER WA (0B35 - g) and Change in Explanation and 
annotations are added for Oriya code points U+0B2C, U+0B5C and 
U+0B5D.
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….Tamil & Malayalam

TAMIL:

• Tamil Special signs like day sign, month sign, year sign, debit sign, credit 
sign, Tamil Rupee sign have been encoded in Unicode 4.0. 

• Annotation for TAMIL LETTER AYTHAM, TAMIL SIGN ANUSVARA and 
TAMIL SIGN VISARGA have been added in Unicode 4.0. 

MALAYALAM:
• A detailed explanation has been provided in the Unicode 4.0 for formation of 
Malayalam Chillu characters (MALAYALAM LETTER NN, MALAYALAM 
LETTER N, MALAYALAM LETTER RR, MALAYALAM LETTER L and 
MALAYALAM LETTER LL).
• Annotation has been provide for the code point 0D4D (Malayalam Sign 
Halant) as Malayalam Sign CHANDRAKKALA.
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…ARABIC - Urdu, Sindhi and Kashmiri

• ARABIC LETTER ULTA PESH, ARABIC LETTER JAZM, 
ARABIC LETTER KHARI ZER, ARABIC LETTER HAMZA 
(Diacritical) have been encoded in the Unicode 4.0.

• Also the separate code points provided for Sindhi-Arabic 
numerals.
• Annotation have been added for the code points used in Sindhi 
and Urdu being used in India. 
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Awaiting Update in Unicode

Delay in accepting Country-level Inputs
Obstructs use of local languages in IT  resulting into 

Sprawling Digital Divide
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Public Review Issue: Danda Dis-unification

Government of India strongly recommends the 
disunification of the punctuation marks Deergh
Virama (double danda) and Poorna Viram (danda) 
for all the Indic scripts as the glyph for these signs 
vary in all the Indic scripts. 
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Awaiting Updates-
Devanagari

Additions required for Sindhi language written in Devanagari

These consonants are exclusively used in Sindhi and have 
different Phonetic Value then GA,JA,DA,BA. 

0979 ¤ DEVENAGARI LETTER Implosive GA

097A ¥ DEVENAGARI LETTER Implosive JA

097B ¦ DEVENAGARI LETTER Implosive DA

097C { DEVENAGARI LETTER Implosive BA
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Awaiting Updates-
Devanagari

Additions required for Laukik Sanskrit written in Devanagari
0955 Â DEVENAGARI ANUSWARA
0956 ¡ DEVANAGARI SIGN YAJURVEDIC ANUSWARA
0957 ¢ DEVANAGARI JIVHYAMULIYA

These characters are commonly used in Laukik Sanskrit shlokas
which are often used in Indian language text. 

Additions for Currency Sign
0971 ¯û0 DEVENAGARI  CURRENCY SIGN
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Awaiting Updates-
Devanagari

Change in Glyph
Present    Proposed

0929 xÉÃ | DEVANAGARI LETTER NNNA
For transcribing Dravidian alveolar n
Fricative Consonant used in Marathi

0931 N © DEVANAGARI LETTER RRA
For transcribing Dravidian alveolar r
Half form is represented as “Eyelash RA”
Fricative Consonant used in Marathi

0934 ¤Ã  ª DEVANAGARI LETTER LLLA
For transcribing Dravidian alveolar l
Fricative Consonant used in Marathi

The Glyph of these characters need to be changed because the 
sound associated with these consonants are different from the 
consonants used with Nukta.
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Awaiting Updates-
Bengali & Oriya

Bengali – Additions

09FB î BENGALI LETTER YA FALLA      
09FD ( BENGALI LETTER KSHA (Used in Assamese)

Oriya - Addition

0B44 #ó ó ORIYA VOWEL SIGN VOCALIC RR need to be Added 

in the Unicode Standard for Oriya.
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Awaiting Updates-
Gujarati

Additions

0 AF6 #É GUJARATI FRACTIONAL NUMERAL /PA/ 1/4
0 AF7 #ÉÉ GUJARATI FRACTIONAL NUMERAL /Addho/ 1/2
0 AF8 #ÉÉÉ GUJARATI FRACTIONAL NUMERAL /Pono/ 3/4

The fractional numerals and diacritic marks are very commonly 
used in Gujarati. Hence these characters should be added in the 
Gujarati code block.
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Awaiting Updates-
Gurmukhi

Additions 
0A4E S GURMUKHI PARI – RA (Consonant modifier)
0A4F A GURMUKHI PARI – HA (Consonant modifier)
0A76 B GURMUKHI PARI VA [Halant  P (0A4D) m (0A35)]
0A77 C GURMUKHI  PARI  YA [Halant  P (0A4D) h (0A2F)]
0A78 i  GURMUKHI Half Y-YA [ h (0A2F) Halant  P (0A4D)]
0A79 E GURMUKHI PARI  GU [Halant  P (0A4D) I (0A17)]

0A7A F GURMUKHI PARI  CA [Halant P (0A4D) M (0A1A)]

0A7B G GURMUKHI PARI TA [Halant P (0A4D) Y (0A24)]

0A7C H GURMUKHI PARI  NA [Halant P (0A4D) ` (0A2B)]
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Awaiting Updates-
Telugu

Additions

0C3C
0
# TELUGU SIGN NUKTA

Placed at bottom left corner of the letter

0C3D # TELUGU SIGN AVAGRAH

There is a strong need of adding (Telugu) diacritic marks in the
Unicode Standard for Telugu, as there are no independent 
characters in the script for representation of sounds borrowed 
from other languages. 
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Awaiting Updates-
Tamil & ARABIC - Urdu, Sindhi and Kashmiri

TAMIL

The TAMIL user worldwide has been demanding to have the 
Syllable based Encoding. Tamil Scripts has minimum number of 
Vowels and Consonants so there are only 313 Syllables in Tamil. 
The proposed syllable based encoding scheme proved to be 
efficient for text/ data processing applications.

ARABIC - Urdu, Sindhi and Kashmiri

ARABIC LETTER BAT (') need to be added in the Arabic code 
set for Urdu. 
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Workshop for Unicode awareness/ Proliferation

Government of India proposes to Organize

“Unicode Workshop for Developers”
in April 2005, and solicits the Unicode Consortium 
support by participation of the Unicode Experts 
for the workshop . 
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Helpline

indic@unicode.org is the mail group to discuss issues related to 

Unicode representation of Indic scripts.

http://www.tdil.mit.gov.in provides updates on Indian 

language technologies, tools and resources . 

info@tdil.mit.gov.in to answer various queries of the user.

mailto:indic@unicode.org
http://www.tdil.mit.gov.in/
mailto:info@tdil.mit.gov.in
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New Order of Knowledge based Society :
Universalisation of Content 

Rise, Raise & Race

UNICODE

Unicode plays an important role.
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Government, Academia, Industry 
together to play globally and to serve

locally in multilingual  computing.

धन्यवाद
ਧਨਯ੍ਵਾਦ
ધન્યવાદ

Thank You
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