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Abstract

Indian languages belong to four language families, namely, the Indo-Aryan, Dravidian, Tibeto-Burman and the Austro-
Asiatic. Hindi and Kannada belong to Indo-Aryan and Dravidian family respectively and are evolved from the ancient
Brahmi script and have a common phonetic structure. But the Named Entity writing convention is different due to dialectic
influence, language specific rules, and other factors. Due to this, the Named Entity Transliteration from Hindi to Kannada
and vice versa is not one to one character mapping. This introduces many problems in Machine Translation (MT), Cross
Lingual Information Retrieval (CLIR) and Parallel corpus creation between Hindi and Kannada. The paper discusses the
Named Entity Transliteration issues encountered between Hindi and Kannada during the parallel corpora creation from
Hindi to Kannada for the Indian Language Corpus Initiative (ILCI) project. In this paper, we discuss cases of no exact
equivalence character between Hindi and Kannada, multiple mappings, diacritic marks, loan words and language specific
transliteration issues in detail and propose the possible solution to resolve the problem. At implementation level, one may
make use of either Finite-State Transducers (FST) or Regular Expressions
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1. Introduction

Named Entities (NE) are union of subsets of person
name, place name, organization name, monetary
expressions, dates, numerical expressions. Parallel pair of
Named Entities between two languages of homogeneous
and heterogeneous family and their classification plays
an important role in Natural Language Processing
(NLP) applications. Extracting NE is a challenging
task. Various methods such as Hidden Marko Model
(HMM), Conditional Random Fields (CRF), rule-based
and hybrid approaches are in practice for Named Entity
Extraction. Typically, NE of person name and place name
are transliterated and organization name is translated for
CLIR and MT.

Transliteration is not translation; the text remains the
same, only the script in which it is rendered is changed®.
Transliteration is usually done so as to preserve the
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accuracy of pronunciation as much as practically feasible
without distorting the target language rules. In reality, it
is a bit difficult in case of Named Entity Transliteration
between Hindi and Kannada. Practically, we came across
many issues while translating tourism domain ILCI
corpora from Hindi to Kannada. In this paper, we address
various issues we encountered during transliteration and
propose possible solutions to resolve the issues. Rule
based solution is better compared to other techniques.
Techniques such as use of NE annotated parallel corpora
and use of comparable corpora for NE transliteration may
suffer due to lack of coverage and constrained resources.
Methods based on phonetic information and statistical
methods are also not feasible because they are computing
incentive and language family dependent. Hence,
designing a rule to address Named Entity transliteration
and then implement those using either FST or regular
expressions is more feasible.
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2. Related Works

Suggests finite state Hindi Urdu Machine Transliteration
using Finite-State Transducers based on language specific
characteristics, FST and UIT". Problems have been faced
at various levels like no equivalence of character set
between two languages, diacritic marks and language
specific issues for Urdu-Hindi Machine translation. Have
come up with rule base for Hindi-Punjabi transliteration®.
Suggest transliteration among Indian Languages using
WX notation, by making use of common representation
to transliterate among Indian languages®. In Hindi,
syllabic vowels occur in the middle and end e.g., 3TTS&Tel
(AihOIE), F!'%RI?IE (nikArAguA). In Kannada,
sequence of syllabic vowel is not allowed and pure vowel
can occur only as a first syllable. This makes WX notation
methodology difficult to implement.® have proposed
statistical method for transliteration system across Indian
languages using parallel corpora and algorithm similar
to Soundx. However, Indian languages are resource
constrained and due to lack of resources and NE aligned
parallel corpora, rule based approach is suitable for
Named Entity transliteration. ILCI parallel corpus is
one such effort to create parallel corpora for 17 Indian
languages with Hindi as source language. We have used
ILCI parallel corpora for Hindi-Kannada to arrive at rule
base for transliteration of NE from Hindi to Kannada.

3. Hindi and Kannada

Hindi is one of the official languages of India and is written
in Devanagari Script. Devanagari is a script shared by
ten other official languages of India and more than 70%
Indians can understand and speak Hindi to a certain
level. Hindi language has 49 dialects as per census of India
2001. The most spoken of them are Bhojpuri, Rajasthani,
Chhattisgarhi, Magahi, Pahari, Bundeli, Bagheli,
Awadhi, Marwari, Mewari etc®. Various phonological
transformations take place and deviation is observed
from Standard Hindi in written script due to dialectic
influence thus resulting in different writing conventions.
This is one of the issues while transliterating Named
Entities from Hindi to other Indian languages for NLP
applications. Guidelines of Central Hindi Directorate are
considered as authentic for writing in Hindi. Both Hindi
and Kannada languages evolved from the ancient Brahmi
script and have a common phonetic structure with
some differences in vowels, consonants, diacritic marks.
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This makes transliteration difficult. Kannada is one of
the four major Dravidian languages. Kannada is rich in
morphology and is agglutinative in nature. Kannada has
many dialects and the major dialects are the old Mysore
dialect, the coastal or Mangalore dialect and the northern
or Dharwad dialect’. Kannada is a diglossic language.
Literary variety differs in several respects from the spoken
variety in phonology, morphology, lexicon and syntax.
But, literary variety is the same across dialects.

4. Hindi-Kannada NE
Transliteration

In the following section, we discuss issues with respect
to no equivalent characters, multiple mapping, diacritic
marks, language specific issues, loan words and suggest
suitable solutions for NE transliteration from Hindi to
Kannada.

4.1 Vowels
Table 1. Hindi-Kannada Vowels
Hindi Kannada ITRANS
(<] A
3T es A
3 Q I
53 B I
3 &V U
% 0] U
e EW)) R
i @ E
T Q E
¥ 2 ai
- (] o
3 o ¢}
3 A au

Hindi contains 11 vowels and 10 dependent vowel
symbols. Examples for them are T,T. These dependent
vowel symbols are also called matras. Apart from these
11 vowels, Devanagari ¥ [U+090D] and 3iT [U+09011]
are also considered as vowels for transliterating loan
words borrowed from Urdu and English with their
corresponding matrasv[U+0945] and T [U+0940]. This
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issue is discussed in section 4.6. Kannada contains 13
vowels and 12 dependent vowel symbols. If we compare
Hindi-Kannada vowel set, Hindi doesn’t have short [e]
and [o]. Kannada contains both long and short [e] and
[0]. Kannada language doesn’t have ¥ and 31T equivalents.

Case-1 Diphthongs: Sequence of syllabic vowels does
not occur in Kannada language (S.N. Sridhar, 2007). But,
there is a tendency to write Kannada diphthongs € [ai]
and & [au] as sequence of syllabic vowels in Hindi like
TS [a|A+i|I] and 3T3 [a]A+u|U]. In such cases, replace
Hindi sequence of syllabic vowels 3TS [a|A+i|l] with
Kannada dipthong @ [ai] and replace sequence of Hindi
syllabic vowels 313 [a|A+u|U] with Kannada diphthong
& [au]. For example

o [ai] - 3TTS8Tel - 2% (aihoLe)

TSN - 02320 (aijOla)

B [au] - 3T3E3R - Besdwed* (auTDOr)

HAT3Th - Be3end* (auTluk)

Diphthong matras: Replace T + 3|3 with Kannada’y
[ai] matra. Replace T + 3|3 with Kannada ® [au] matra.
For example,

a"_\"léqﬁ' - 30, & (karaikuDi)

dTgdle] - 3,39 (taivAna)

33T - T (rauDi)

Case-2 Long Vowels: Long vowels (and matras)
tend not to occur word finally, except as grammatical
morphemes’. In Kannada, long vowel matra occurs
only in initial and middle positions for Named Entities.
Replace long vowel matra for the word finally syllable
with short [a],[i],[e],[u] and [o] matra respectively. For
example

HTATAT - 239 (bhivAni)

HATAT - D9 (manAli)

?FR{\PT— RT3 (masUri)

JUTSHT - &69e° (paNaji)

ISl - Boohdee) (rAyabarEli)

e - (gini)

ﬁ{— =D (peru)

STHHA - RS (jammu)

IS - 2’ (bisAvu)

Wﬂ - BJ*0 BRI 9T (kanyAkumAri)

‘1’& - @ (puri)

ST - 2994990 (baLLAri)

Case-3 Glide Insertion: When two vowels come
together, they are replaced with glides [y] and [v] in
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Kannada. If the first vowel is front vowel [i, I] then [y]
is inserted and [v] is inserted if the first vowel is back or
low’. This rule is not applicable to diphthongs [ai] and
[au]. Kannada words do not end with pure vowel and
sequence of syllabic vowels does not occur in Kannada.
If the final syllable of the NE ends with [A], [i, I] and [u,
U] then replace with [vA], [yi] and [vu] respectively. For
example,

TEST - BT o033 (baharAyica)

ARIATTLH -
(tiruvanaMtapuraM)

AT - Feeal’@o (nOyiDA)

B3 - B3 (hisuvA)

AT - Feeso (gOVA)

H'%I'\"I?I:iﬂ - 390919 (nikArAguvA)

EaIS - BB ed’ (haradOyi)

T3 - 3o (rAvu)

RS - 2= 9 (bisAvu)

SHB[o3=30

Case-4 Multiple Vowel Mapping: Hindi does not
contain short [e] and [o]. For the syllable final [E] and [O]
word, case 3 will be used, otherwise replace Hindi [E] and
[O] with Kannada short vowel [e] and [o] respectively.
This is a case of multiple mapping. However, both these
possibilities are more suitable for data mining and
Kannada data searching task. For example

T3 - 3o (rAvu)

EaIS - BB e’ (haradOyi)

WeATRelH - QTS 9&00 (ernAkulaM)

FHATLATAT - BT pod’eFod (kroyEshiya)

aﬁGjﬂTvlT - FJF2T© (venejuvela)

4.2 Vowel Modifiers
Table 2. Hindi-Kannada Vowel Modifiers

Vowel modifiers Hindi Kannada ITRANS
Chandrabindu v - N
Anuswara : o) M
Visarga . H H

After a consonant, vowel or matra, a character can be
used which modifies the vowel sound and is called
vowel modifier®. This can be Chandrabindu, Anuswar or
Visarga. Kannada doesn’t have Chandrabindu. Following
table shows the list of vowel modifiers.
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Case-5 Chandrabinduw[.N]: Chandrabindu denotes
nasalization of the preceding vowel. It is substituted with
anuswara in Kannada. For example

I - So0ed (rAMci)

gI9TehI9T - &oon Boon (hAMga kAMga)

Case-6 # [ma] as word final syllable: Word final
syllable [ma] is replaced by anuswara [M] in Kannada.
For example

ATARH - B°22%30 (mijoraM)

afReiA - 380 (sikkiM)

HSITTH - J3*Cexdewo (bhadrAcalaM)

T - ¥Bow30 (cidaMbaraM)

RYPTRAH - FTes 9200 (shrikAkulaM)

4.3 Diacritic Marks
A diacritic mark called Nukta is used in Devanagari for
some languages to represent sounds from other languages.
It takes the form of a dot placed below a character.

Case-7 Nukta: In Hindi, Nukta is used to modify
consonants &, W, 91, o1, 3, &, Wassh, d, I, I, 3,
G, W respectively. However, there is no equivalent Nukta
character in Kannada. It is necessary to drop Nukta while
transliterating from Hindi to Kannada. Replace % with &
Y with @, ST with ST, § with &, % with ™ respectively.
For example

YRAIS - 393393 (dhAravADa)

TG - 3o N3 (caMDigaDha)

BT - $°893°R (phrAnsa)

SRS - &’ 029 (jiMbAbve)

3RS - 9T’ RO (ajarabaijAna)

4.4 Consonants

Hindi and Kannada share the same consonant set except
for the non-varga consonant [La - %] i.e., Devanagari
consonant &. Devanagari @ character is not used in
Hindi. Consonants are categorized according to their
phonetic properties into 5 Vargas and the remaining ones
fall under the Non-Varga category. The last consonant in
each Varga is called nasal consonant.

Case-8 Nasal consonants: If the nasal consonant
is followed by any consonant belonging to that Varga,
then, that nasal consonant is replaced by anuswar [.m] in
Kannada. For example

3TSHIell - e908%ee (aMkOla)

&Helgl - Be0s*3 (KEMdra)
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S followed by & | @ | 9T | T is replaced by [M]
3 followed by @ | & | ST | ST is replaced by [M]
UT followed by T | & | 5| @ is replaced by [M]
o followed by T | & | & | & is replaced by [M]
H followed by T | % | | & is replaced by [M]

Table 3. Hindi-Kannada Varga Consonants

F/8ka] W/ /N [ga] T/ [ghal g/®

[kha] [~Na]
T/ 23 [ca] B/ ST/ [ja] T/ A/
[cha] [jha] [~na]
T/ 3/3 /@ &/ [Dha] UT/¢ [Na]
[Ta] [Tha] [Da]

d/3[ta] ¥/ [tha] &/B[da] &/F[dha] &1/ [na]

9/B[pa] W/ FT/w[ba] HA/I[bha] H /D
[pha] [ma]

Table 4. Hindi-Kannada Non-Varga Consonants

I/ ab [ya]
Y/ [Sha] O/J[sa] §/® [ha]

{/3[ra] o/eo[la] d/S[va] 2/ 3 [sha]
% [La]

Case-9 [% - La] consonant in Kannada: In most of
the cases (not always), Hindi of [la] is substituted with %
[La] in Kannada. This is a case of multiple mapping for
transliterating from Hindi to Kannada. For data mining,
this rule is more useful. In such cases, search with both
[la] and [La] replacements in Kannada. For example

el - B3 (kErala)

H?:lﬁﬂ'lg - BRI (tamiLunADu)

STAIRT - 2990 (baLLAri)

ST - e’oreed (beMgal.Uru)

HATTT - DT 93 (bhusAvalLa)

4.5 Language Specific
Case-10 Conjunct formation for & [la]: & followed
by consonant is often replaced by o + halant to form a
conjunct cluster. However, this is not a general rule. For
example

PRI - FR0333 (kOlkatta)

oldeTaTol -~ DO BIN02 (sultAnagaMja)

ST - &’ (jaisalmEra)

ATl - DI See (tirunalvEl)

Case-11 T [ra] followed by Consonant: If ¥ [ra] is
followed by a consonant, then, replace ¥ with T + halant.
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In Kannada, repha is inserted to form a conjunct cluster.
This is not a general rule, though. For example

HIITA - 898 P* (kArgil)

ZTREY - e300 (iTArsi)

Tl - 38R0 (karnUla)

STHST - 00303 (barmuDa)

Case-12 Replace Hindi of and & with &¥od90 [lyAM]
and w*adb20 [byAM] in Kannada. For example

Fidels - F=sodr0r® (phinlyAMD)

3TSHUTS - DO 20E¢ (aislyAMD)

AYETOlS - Jahwee’efadeor® (nyUjilyAMD)

eI - w008 93¢ (byAMkAk)

d3 - wabo08* (byAMD)

e - wab203° (byAMKk)

4.6 Loan Words

In Hindi, two vowels ¥ and 31T with their corresponding
vowel modifiers and T are used for writing loan words
from Urdu and English e.g., 3iteT 8T I8TAT (All India
Radio), m (Octopus), 3THIT (Omelette), ey
ﬁ'U]g 3T (Oil and Gas), 3T (of). In case of Kannada,
loan words end with explicit halant [€] i.e., consonant
without vowel part in it e.g., ¥809 w*0203¢ (kenarA
byAMKk), OB I Teed® (resiDensi rOD), Bwees’er®
39%° (hOTel tAj). When the case marker is attached to
loan words, the explicit halant is replaced with enunciative
vowel [u] e.g., bank-2y*020& (byAMku), car-3o
(kAru)

Case-14 While transliterating loan words from Hindi or
English to Kannada, replace 3T with [A] and T with [ale].

5. Conclusion

The rules discussed in this paper are applied to translation
activities for creating parallel corpora from Hindi to
Kannada for the ILCI project and these rules will help
to get better quality of transliteration and translation
output. Creating parallel dictionary of NE between two
languages is a difficult task. Techniques, such as, use of
parallel corpora for transliteration is not feasible due to
constrained resources and lack of coverage. However,
parallel corpora help in creating rule base for effective
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Named Entity transliteration and translation for CLIR
and MT applications. This work can be extended to other
Dravidian languages. However, there is no one-to-one
character set mapping among Dravidian languages but the
rules are the same. This work can be used as preprocessor
and can be used with other existing transliteration
techniques like phonetics based and parallel corpora
based transliteration techniques.

6. Acknowledgments

While writing this paper, we referred Hindi-Kannada
Tourism Domain ILCI parallel corpora with Hindi as
source language. Examples of place name for this work
have been taken from ILCI parallel corpora of Tourism
domain. We would like to thank ILCI project team for
this.

7. References

1. Abbas Malik MG, Boitet C, Bhattacharyya P. Hindi Urdu
Machine Transliteration using Finite-State Transducers.
COLING; 2008. p. 537-44.

2. Jha GN. The TDIL program and the Indian Languages Cor-
pora Initiative (ILCI). Proceedings of the Seventh Confer-
ence on International Language Resources and Evaluation
(LREC); 2010. p. 982-5.

3. Murthy KN, Badugu S. Roman Transliteration of Indic
Scripts. Proceedings of the Tenth International Conference
on Computer Applications (ICCA); 2012. p. 19-26.

4. Zhang M, Duan X, Pervouchine V, Li H. Machine Translit-
eration: Leveraging on Third Language. Proceedings of the
23rd International Conference on Computational Linguis-
tics; 2010. p. 1444-52.

5. Srivastava R, Bhat RA. Transliteration System across Indian
Languages Using Parallel Corpora. Proceedings of the 27th
Pacific Asia Conference on Language, Information and
Computation; 2013. p. 390-8.

6. Gupta R, Goyal P, Diwakar S. Transliteration among Indian
Languages Using WX Notation. KONVENS; 2010. p. 147-50.

7. Sridhar SN. Modern Kannada Grammar. New Delhi:
Manohar Publishers; 2007.

8. Goyal V, Lehal GS. Hindi to Punjabi Machine Transliter-
ation System. Proceedings of the 49th Annual Meeting of
the Association for Computational Linguistics: Human
Language Technologies; 2011.

9. Indian Script Code for Information Interchange (ISCII).
Bureau of Indian Standards; 1991.

Indian Journal of Science and Technology I 65 -



