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Abstract— Name Entity Translation has become a major challenge for Machine Translation systems, especially when 
languages are from different script. Through this paper, we are proposing a system which aims to convert proper nouns from 
one Indian Language into another Indian Language with English as intermediate language. We call the proposed system as 
Cross-Lingual Name-Entity transliteration system (CLNET). We have employed the hybrid approach for machine 
transliteration of proper nouns from English to Indian Languages and vice-versa. The hybrid approach is a combination of 
direct mapping, Gazetteer search, rule based approach. We have implemented approximately 1000+ rules with help of 
linguist to improve accuracy of transliteration.  Rigorous testing was done on test data covering proper nouns, person names, 
location names. The system found to give accuracy of about 80%. 
 
Index Terms— Cross Lingual Information Retrieval, Forward Transliteration, Name Entity Transliteration, Natural 
language Processing, Reverse Transliteration.  
 
I. INTRODUCTION 
 
Machine Transliteration is conversion of text from 
one script to another. Transliteration has become a 
very important research area in the field of machine 
translation. It has gained prime importance as a 
supporting tool for machine translation and cross-
language information retrieval, especially when 
proper names and technical terms are involved. 
Proper transliteration of name entities plays a very 
significant role in improving the quality of machine 
translation. Proper nouns like person names, location 
names, and company names do not require translation 
rather they need to be transliterated. 
One of the most important needs of robust 
transliteration engine is the ability to convert 
Databases that have been entered in English, into 
Indian Languages. Large Databases such as telephone 
directories, commercial databases, Election databases 
to name only a few exist mainly in English. Also, 
these were established when Indian Language 
processing facilities were not available. Manual 
conversion of these databases is a long, cumbersome 
and tedious process as well time and cost-expensive. 
Cross-lingual Transliteration is also useful when data 
is available in one of Indian language but is not 
available in other Indian languages.  
Transliteration is classified into 2 categories: Forward 
Transliteration and Reverse Transliteration. Forward 
Transliteration is transliteration from English to 
Indian Language. Eg: “Amanpreet” to “अमन ीत” is 
an example of English to Hindi Forward 
Transliteration. Reverse Transliteration is 
transliteration from Indian Language to English 
language. “अमन ीत” to “Amanpreet” conversion is 
example of Reverse transliteration from Hindi to 
English language. It has also been observed that cross 
language retrieval performance reduced by more than  

 
50% when named entities were not transliterated 
(Larkey et al., 2003). Proposed CLNET system uses 
Forward and Reverse Transliteration Engine for 
transliterating between Indian Language pairs with 
English as Intermediate language. For example: 
યોિત is transliterated to यो त using Cross-lingual 

transliteration engine which is Gujarati-Hindi 
transliteration.  
Indian languages can be classified in four groups 
according to their origin and similarity [1]. 

 Indo-Aryan family includes Hindi, Bengali, 
Assamese, Punjabi, Marathi, Oriya and 
Gujarati. 

 Dravidian family includes Tamil, Telugu, 
Kannada and Malayalam.  

 Austro-Asian family  
 Tibetan-Burmese family 

Languages belonging to same family have high 
degree of structural similarity. CLNET System 
supports cross-lingual transliteration among Indo-
Aryan family of Indian Languages.  
Transliteration Engine (Forward as well as Reverse) 
is the heart of CLNET system. The performance of 
Transliteration engine decides the accuracy for Cross-
lingual conversion between Indian Language pairs. 
Cross-Lingual Name transliteration system can be 
used to search names across languages even for 
which data in source language is not available. 
 
II. LITERATURE REVIEW 
 
Cross-lingual Translation system development is 
taken up by many research groups. However 
transliteration of proper nouns remains unaddressed 
in many translation systems. Goyal and Lehal [2] 
have developed Hindi to Punjabi Machine 
transliteration system. They have used Collocation 
database for proper nouns translation. But depending 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009, Volume- 3, Issue-3,   Special Issue Sept.-2015 

Cross-Lingual Name Entity Transliteration System 
 

81 

only on proper nouns gazetteer may not help as it is 
impossible to cover all proper nouns like person 
names etc.  
Bushra and Tafseer [3] and Bushra, Kumara and Das 
[4] have developed Hindi-Urdu Transliteration 
system. They have developed rule based Urdu to 
Hindi transliteration system to solve the problem of 
transliteration of proper nouns which are not found in 
dictionary. 
Apart from cross-lingual transliteration, Proper nouns 
transliteration from English to Indian Languages and 
vice-versa has also been taken up by various 
researchers.  
Veerpal, Amandeep and Jagtar[5] have reviewed 
various approaches like direct mapping, rule based 
approach and statistical machine translation approach 
for proper noun transliteration from Hindi language 
to English language.  
Pankaj and Vinod[6] have developed Punjabi to 
English Transliteration system for proper nouns using 
Statistical machine translation.   
Kamaljeet and Parminder[7] have discussed overview 
of various transliteration techniques like Grapheme 
based, Phoneme based and Hybrid models: 
 Grapheme based  

Grapheme refers to the basic unit of a written 
language that has its own meaning or grammatical 
importance. In Grapheme based approaches, 
transliteration is viewed as a process of mapping a 
grapheme sequence from a source language to a 
target language ignoring the phoneme level 
processes. Statistical Machine transliteration, Rule 
based, Hidden Markov Model, Finite State 
Machine models come under Grapheme based 
transliteration techniques [7]. 

 Phoneme based 
Phonemes are the smallest significant unit of 
sound or the smallest contrastive units of spoken 
language. Phoneme based models first obtain the 
source language pronunciation and then convert 
that representation into the target language 
graphemes [7]. 

 Hybrid models 
Hybrid approach is combination of Grapheme 
based and Phoneme based techniques. It is 
combination of Rule based approach and 
Statistical Machine Transliteration approach. We 
are following the hybrid approach for the 
proposed system. 
 

In this paper, an attempt is made to present Hybrid 
machine transliteration system for proper nouns, from 
English to Indian languages (Hindi, Gujarati etc) and 
vice-versa, which is further used for doing Cross-
lingual transliteration between Indian language pairs 
like Gujarati-Hindi language pair. 
 
III. PROPOSED WORK  
CLNET system aims to provide transliteration of 
proper nouns from one Indian Language to another, 

which further uses Forward Transliteration and 
Reverse transliteration mechanisms using English as 
intermediate language. For example to convert 
अमन ीत to અમન ીત in Gujarati, first अमन ीत  is 
transliterated to “amanpreet” using Reverse 
transliteration mechanism and then “amanpreet” is 
transliterated to અમન ીત using Forward 
Transliteration. Our Transliteration system uses 
Hybrid approach which is combination of Gazetteer1 
search, IPA2 (International Phonetic Alphabet) based 
transliteration rules, IPA/Romanized form to ISCII3 
(Indian Script Code for Information Interchange) 
mapper rules. 
 
Why the Hybrid Approach is Chosen 

 Since Transliteration is complex process and one 
cannot just rely on either Phoneme or Grapheme 
based approaches alone. 

Other possible solutions are rule based and 
dictionary based, but they too have their weaknesses 
such as:  

1. Rule driven software become quasi 
impossible since precise rules cannot be 
written by a human being complexity of the 
data.  

2. Dictionary driven name translation software 
very soon finds that the dictionary becomes 
too vast because of the problems enumerated 
above. Thus for a single name in /vala/, he 
would have to introduce around eight 
variants. Considering that there are around 
20,000 names ending in /vala/; the 
dictionary for /vala/ alone becomes 1,60,000 
words. Even with Megabytes of RAM, a full 
dictionary would be impossible to load.  

 
Hence, we used C-DAC GIST Name Trans Engine4 
for Transliteration mechanism, which uses Hybrid 
approach - combination of both or combination of 
any Grapheme based models. We have used 
Statistical and rule based Transliteration 
methodologies and thus reduces the error rate in the 
transliteration process to a great extent. The 
mechanism tries to emulate a human being and as in 
the case of a native speaker determines which would 
be the most "correct" representation of the word. 
Statistical weightage rules and environmental rules 
driven by a powerful engine thus emulate and mimic 

                                                        
1 Gazetteer is a specialized list of names for a particular class of 

Named Entity (NE). For Example, India is in the location gazetteer, 
Sachin is in the person first name gazetteer. 

2 IPA International Phonetic Alphabet is an alphabetic system of 
phonetic notation based primarily on the Latin alphabet. 

3 ISCII - (Indian Script Code for Information Interchange) is 
encoding scheme used for representing Indian scripts except 
Arabic 

4 C-DAC Gist Name Trans Engine is software for translation 
from and into Indian Languages.  
http://cdac.in/index.aspx?id=mlc_gist_ntrans 
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human behavior, giving the closest possible 
suggestion. 

 
The hybrid approach uses combination of following 
two techniques: 

 Rule based Transliteration 
Statistical rules are formed automatically 
from English-Indian languages parallel 
corpus. The corpus is analyzed and rules are 
derived, which are used for transliteration 
from English to Indian languages and vice-
versa. 

 Statistical machine Transliteration 
Statistical approach uses bilingual dictionary 
based statistics to give correct output for 
common names, city names, English terms, 
location names etc. The Gazetteer is used for 
correct conversion from English to Indian 
Languages and vice-versa. Gazetteer is 
specialized list for a particular class of Name 
Entity. 

Design and implementation of CLNET System 
CLNET System internally uses Transliteration 
Engine for Forward and Reverse transliteration with 
English as intermediate language. Fig. 1 illustrates an 
example of cross lingual transliteration from Hindi to 
Gujarati. 

 
Fig. 1 : Cross-lingual Transliteration Example for Hindi-

Gujarati language pair 
 

Overall workflow of CLNET System is divided into 
following modules: 

1. Multilingual Gazetteer preparation 
A Bilingual Gazetteer is prepared for Indo-

Aryan family of Indian languages. The Hindi 
gazetteer contains English-Hindi Unicode pairs 
and Gujarati Gazetteer lists contain English-
Gujarati Unicode pair.  

The following types of Gazetteer are used: 
 High Frequency Names Gazetteer 

It contains frequently used/common Indian 
names and their meaning in Indian 
Languages.  

 English generic terms Gazetteer 
It contains high frequency transliteration 
terms present in English dictionary which 
covers terms like technology, 

Telecommunication, industry etc. 
 Location Gazetteer 

This contains Pin dictionary which covers 
city names, state names and other common 
location names. 

Gazetteer preparation includes: 
 Cleaning of dictionaries like removing extra 

space etc. 
 Removal of “Golu” (invalid Devanagari 

akshar (syllable) formations that appears 
between characters that cannot be joined 
together and form an invalid word). 

 Encryption/Decryption logic for saving 
dictionary files in encrypted format 

 
2. Transliteration Engine (Forward and Reverse) 

Transliteration Engine converts English to 
Indian Language (Forward) and vice versa. 
Modules of Transliteration engine are:  

a. Search in Gazetteer 
We have maintained Name, Location and 
Generic Gazetteer, which have most frequent 
names, places, generic dictionary 
respectively. For converting given English 
input word to Hindi, Gazetteers are searched 
first. If the result is found in any of these 
Gazetteers, engine returns with Hindi output. 
The Gazetteer improves the quality of 
transliteration as it contains the most 
common words with their correct 
transliterations. 

 
b. Name Trans Engine 

Name Trans Engine converts English to 
ISCII and vice-versa. Name Trans has a 
powerful root dictionary of statistically 
weighed words, accompanied by a suffix 
parser. The parser ensures that if by human 
error, no space between words is provided, a 
correct solution is provided in a majority of 
cases.  

Name Trans is therefore a heuristic 
engine, coupled with a powerful dictionary 
which tries to propose the closest possible 
suggestion for a name. In the case of English 
to Indian language we have preferred one 
single suggestion to a variety of suggestions 
since too many suggestions can have a 
nuisance and irritation value. 

Analysis conducted on a variety of 
names, shows that Name Trans has a success 
rate of around 85%; the success rate being 
higher when the most common names are 
used and relatively lower when names from 
linguistic areas that are too distant or do not 
fall within the rule suggestion mechanism of 
the Engine.  

Name Trans has two components: 
Forward Transliteration and Reverse 
Transliteration. For Forward transliteration, 



International Journal of Advances in Science Engineering and Technology, ISSN: 2321-9009, Volume- 3, Issue-3,   Special Issue Sept.-2015 

Cross-Lingual Name Entity Transliteration System 
 

83 

English is converted to IPA (International 
Phonetic Alphabet) and then to ISCII. If 
result is not found in gazetteers, Name Trans 
engine gives closest match of the input word 
by using Statistical rules. This module 
contains logic for parsing and loading rule 
files in memory for processing given input 
and finding closest match.  

In order to substitute an English letter for 
an Indian language letter, it would be better 
to use an intermediate representation for 
English letters. An English Romanized 
form/IPA will be used.  

c. ISCII-Unicode converter 
This module converts ISCII to Unicode 

code page of specific language. For example 
for Hindi language, mapper rule file is 
written which contains character to character 
mapping of ISCII to Hindi Unicode. 
Converter parses these mapper rule files and 
converts ISCII to Gujarati/Hindi etc Unicode 
depending on locale passed. 
Fig. 2 illustrates workflow of Transliteration 
Engine.  

 
Fig. 2: Transliteration Engine Flow Diagram 

 
Following is the detailed working of Transliteration 
engine: 

1 Input source word, locale (e.g. hi_in for 
Hindi, gj_in for Gujarati etc), and select 
direction for transliteration. Locale hi_in and 
forward direction selection leads to 

transliteration from English to Hindi. Locale 
hi_in and reverse direction selection leads to 
transliteration from Hindi to English. 

2 Name Trans engine, rules, dictionaries of 
selected transliteration direction 
(forward/reverse) and other system 
parameters are initialized. 

3  In case of Reverse transliteration, user 
enters Hindi/Gujarati Unicode, engine will 
convert input Unicode to ISCII using ISCII-
Unicode converter. Skip this step for 
Forward transliteration as user enters 
English in case of forward transliteration. 

4  Tokenize input word. 
5 For each token in input word, repeat steps 6 

to 7 
6     Search in Gazetteer 

6.1 Search in High Frequency Names 
Gazetteer. If found, go to step 9. If not 
found, go to step 6.2 

6.2 Search in English generic terms 
Gazetteer. If found, go to step 9. If not 
found, go to step 6.3 

6.3 Search in Location Gazetteer. If found, 
go to step 9. If not found, go to step 7.  

7   In case of forward transliteration, Input 
entered at step 1 is passed to Name Trans 
Engine. For reverse transliteration, output 
ISCII is passed to Name Trans Engine. 
Name Trans Engine has 3 types of rule 
files: RUL, A2I, SUFF. 
7.1 RUL file rules loaded and indexed in 

memory at step 2 are referenced and 
matched against input word and 
matching rules are applied. If chosen 
transliteration direction is forward, 
then intermediate Romanized form 
equivalent of English input word is 
generated. For example, input ram is 
converted to rAm Romanized form in 
this step. Chain of rules is applied one 
after another to process whole word 
into intermediate Romanized form. 
For reverse transliteration, RUL file 
contains ISCII to Romanized form 
mapping. Matching rules are applied 
and input word is processed into 
intermediate Romanized form. 

7.2 SUFF file rules loaded in step 2 are 
referenced and Output returned from 
step 7.1 is analyzed for suffix rules 
and matching rules are applied on 
intermediate Romanized form. If no 
SUFF rule is applicable, output of 
step 7.1 is passed to step 7.3 

7.3 A2I file rules loaded in step 2 are 
referenced and Output returned from 
step 7.2 is matched against A2I rules. 
For forward transliteration, matching 
ISCII output is returned. For reverse 
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transliteration, A2I file contains 
mapping from Romanized form to 
English (ASCII) and go to step 9. 

8    In case of Forward transliteration, ISCII 
output obtained from step 7.3 is converted 
to Unicode using ISCII to Unicode 
converter. For Reverse transliteration, step 
7.3 returns English, so do not require this 
step. 

9   Output in target language is returned. 
    
3. Cross-lingual Name Entity Transliteration  

Fig. 3 depicts flow of Cross lingual 
Transliteration mechanism. Input word in 
source language is first converted to English 
using Reverse transliteration mechanism, and 
then English is transliterated to Target 
language using Forward Transliteration 
mechanism. 

 
Fig. 3: Cross-lingual Transliteration Flow 

 
IV. EVALUATION & RESULTS 
 
Performance of Cross-lingual Transliteration system 
depends heavily on core Forward and Reverse 
Transliteration Engine. This section describes 
Evaluation methodology used for calculating 
performance of the proposed system.  

 
Transliteration Engine Performance 
Transliteration engine will give only one 
Hindi/Gujarati transliterated output for each input 
name in English for forward transliteration and one 
English output for each input name in Hindi/Gujarati 
for reverse transliteration.  
The performance of the system will be based on a 
binary classification of the output string to  

1. “TRUE” if matched with ground truth or  
2. ”FALSE” if unmatched with ground truth. 
Performance measure is calculated using following 

formula: 

   )/( FTTAccuracy  
 
  Where, T   = Single instance True count 
         F   = Single instance False count 

  ∑ T   = Total Number of True counts 
  ∑ F   = Total Number of False counts 

Following points needs to be considered while 
calculating performance of system: 

 The Standard followed during categorizing 
of resultant Indian Language name output to 
“TRUE” or “FALSE” is solely dependent on 
trained linguists discretion. 

 For names with variants, where an English 
input string like “BHARAT” can have any 
of the variant equivalents i.e. “भरत” or 

“भारत” depending upon the context, Name 
Transliteration engine will produce only 
single output without taking into account 
contextual preferences. In such case, the 
Hindi output variant will be considered to be 
“TRUE”. 

 
Table 1: Samples showing Forward 

Transliteration (English to Hindi) by CLNET 
system. 

 
 

Table 2: Samples showing Forward 
Transliteration (English to Gujarati) by CLNET 

system. 
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Table 3: Samples showing Hindi-Gujarati Cross 
Lingual Transliteration by CLNET system. 

 
 
Evaluation Details 
The test bed of 1000 words are annotated/tagged by 
Linguists manually into proper nouns i.e. proper 
names, location names, days name, months name, 
city names etc. Our candidate system is then tested 
against these words, using the performance measure 
described above. 
The performance of proposed system comes out to be 
85% for Forward transliteration, 80% for Reverse 
transliteration accuracy and 75% for Cross-Lingual 
transliteration. 
 
V. DISCUSSION  
 
The proposed system provides English to Indian 
Language transliteration and vice versa; source Indian 
Language to target Indian Language transliteration. 
We have observed that person names give higher 
output when compared to technical terms and other 
proper noun categories. 
Major challenges observed during design of 
Transliteration system are: 
 Indian names can be written in several ways eg: 

there are so many ways of writing Choudhary eg: 
Chodhary, Chowdhary, Chaudhari, Chowdhari 
etc. Challenge is to consider all the variants while 
transliterating names from English to Indian 
Languages. Also there are regional variants for 
same word. Eg: Jyoti is written as Jyothi in some 
regions. Kiran in Hindi can be written as करण or 

करन. 

 When choosing English as intermediate language, 
cross lingual transliteration can give false results 
because of error in forward or reverse 
transliteration.  

 Due to the non-phonetic nature of English, 
multiple spellings are possible. Eg : 'gita' as well 
as 'geeta' will map to the same hindi string. So 
English->Indian language->English does not 
necessarily give the exact same match. 

 Joint words like SNIGDHASMITA (Table 2), 
gives correct output when written as SNIGDHA 
SMITA, but when joint, Transliteration engine 
gives incorrect output.  

 One to multiple mapping problem for example: 
‘ta’ can map to ट or त, ‘a’ can map to अ or आ. 

Similarly for Reverse transliteration, फ can map 
to ‘ph’ or ‘f’. Likewise there are many more 
issues involved when transliterating from English 
to Indian Languages and vice-versa. 

 It is difficult to find authentic bilingual data on 
web to train system. 

 
CONCLUSION & FUTURE WORK 
 
In this paper, A hybrid approach for Forward and 
Reverse Transliteration of proper nouns and Cross-
lingual Transliteration for transliteration across 
Indian language pairs is presented. The proposed 
architecture provides extremely good results for 
proper nouns. Average accuracy of Cross-lingual 
Transliteration is 75%. Forward Transliteration gives 
average accuracy of 85% and Reverse Transliteration 
gives average accuracy of 80%. The proposed 
CLNET system can be used for Cross-lingual 
information retrieval and in machine translation 
systems for proper nouns transliteration. 
Performance of existing system can be further 
improved by handling Abbreviations, Foreign origin 
names, and popular brand names and other domain 
specific proper nouns. Our System can be further 
extended to support Dravidian family: Tamil, Telugu, 
and Kannada. 
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