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ABSTRACT

Natural Language Processing is introducing a new era in the field
of Computer Science and Machine translation. Human- Machine
interaction is to play a very important role in the coming
centuries as the dependency of human over the machine is
increasing variably. Word-Net was first introduced by Miller and
Fellbaum in 1985. WordNet is a Lexical database for the Human
Languages. It groups the Human Language into sets of synonyms
called “synsets” which provides short, general definitions, and
records the various semantic relations between these synonym
sets. Word-Net based Bi-Lingual Dictionary (Started in January,
2009) is a part of the Nepali WordNet Project under Indo-
WordNet Project. It is an approach towards the construction and
application of Multilingual Indo-WordNet, which is a pioneering
effort on Nepali to Hindi and vice versa translation. The making
of the Hindi-Nepali Word-Net was a challenge to us as the
machine has to translate the sense of each word to produce the
expected result. One of the major reasons behind this is the non-
availability of rich lexical re-sources in Hindi and Nepali. The
Hindi-Nepali WordNet based dictionary is thus an endeavor to
prepare a rich lexical resource for the Hindi and Nepali
Languages for effective machine translation and to facilitate the
development of Information and Communication Technologies
in Hindi-Nepali. The endeavor is inspired by the famous English
WordNet, Hindi Word-Net and the Nepali Word-Net (Nepali
Word-Net is also, created by us as a research and project work at
Assam University, Silchar as a part of the Indo-Word-Net
Project). In this paper we have discussed about the expansion
approach of first Hindi-Nepali WordNet based Bi-Lingual
Dictionary, the linguistic challenges involved, Word-Net creation
tool interface and the synsets’ storage structure.

1. INTRODUCTION

According to Miller, et al (1993),"WordNet is an online lexical
reference system whose design is inspired by current
psycholinguistic theories of human lexical memory." Language
translation has always been of huge importance for human
communication especially when two human beings are of two
different mother tongues. In a WordNet, nouns, verbs, adjectives
and adverbs are grouped into sets of cognitive synonyms or
synsets, each of which is expressing a distinct lexical concept or
sense. These synsets are interlinked by means of conceptual-
semantic and lexical relations. With each synset, WordNet
provides a short and general definition for that sense. As it stores
the lexical information in terms of word meanings whose
organization conforms to the current psycholinguistic theories of
human lexical memory it can be termed as a lexicon based on
psycholinguistic principles. The Hindi-Nepali WordNet based
dictionary is an attempt to prepare such a lexical reference

system for the languages along the lines of the famous English
Word-Net (Fellbaum, 1998; Miller, 1995), Hindi WordNet
(Chakrabarti, 2002) and the Nepali Word-Net (we, 2009) so that
it can be used as a tool for enhancing the performance of
Machine Translation and cross lingual information retrieval
systems involving Hindi-Nepali and to facilitate the development
of various Information and Communication Technologies.

THE CONTENTS FOR THE REST OF THE PAPER IS AS FOLLOWS:
Section 2, Features of Nepali Translation . Section 3, is on the
Construction & Architecture of the advanced WordNet based
bilingual Dictionary and the relation borrowing concept. Section
4, presents a discussion on the Overview of the Human-Machine
Interface of the WordNet based bilingual Dictionary, Interface
and the DFD', and finally Section 5 concludes the paper.

2. FEATURES OF NEPALI
TRANSLATION
Nepali (T9TelT) is written left to right in the Devanagari script.

Nepali goes by various names. It was also called Gorkhali or
Gurkhali (i.e., the language from Gorkha which later gave its

name to the famous Gurkhas). Nepali (zT9Tel) is a language in

the Indo-Aryan branch of the Indo-European language family
with approximately 40 million speakers in Nepal, Bhutan,
Myanmar and parts of India. It is the lingua-franca of Nepal and
is one of 23 official languages of India, incorporated in the
Indian constitution. It has official language status in the Indian
states of Sikkim and in West Bengal's Darjeeling district. Further
it is widely spoken in the Indian states of Uttaranchal and Assam
(Nepali language, 2009). Unlike English, Nepali, like Hindi and
its ancestor Sanskrit is a Subject Object Verb (SOV) language,
i.e., in Nepali, the subject, object, and verb of a sentence usually
appear in that order.

For example:

Sentence: 3Tel FXT aT WIAT| Transliteration: usle mero keraa

khaayo. Gloss: he my banana ate. Parts:
Subject Object Verb Translation: He ate my banana.

It is written phonetically, that is, the sounds correspond almost
exactly to the written letters. Nepali has many loanwords from
Arabic and Persian languages, as well as some Hindi and English
borrowings. A deviating feature of Nepali among the Indo-Aryan
languages is in terms of grammatical gender. Nepali possesses an
"attenuated gender" system in which the gender accord is
typically restricted to non-human female animates (Masica,
1991).
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For example:

[Human: Male, female] :

Sentences: @eY 3T, FHET 3TTS Transliterations: keTo aayo, keTi
aaee

Translations: Boy came, Girl came

[Non-human: Male, female]

Sentences: 311% 31T, 31T 37T Transliterations: goru aayo, gaai
aayo

Translations: Bull came, Cow came

The above issue raises problem in deciding some Nepali synsets
as discussed in the next section. The old English (Anglo-Saxon)
had such kind of distinction in grammatical gender but modern
English is normally described as lacking grammatical gender.

As per verb morphology, Nepali has only two genders masculine
and feminine for nouns. Gen-der in Nepali is a syntactic

property. For both the genders a common pluralizing suffix ‘g%,
‘haru’ can be used for nouns in Nepali, like Clg®, ‘keTaaharu’

(boys), 8, ‘keTeeharu® (girls). Unlike English its usage is

not mandatory and may be left unused if plurality is already
indicated in some other way like by explicit numbering, or
agreement (Cardona and Jain, 2003).

3. CONSTRUCTION & ARCHITECTURE
OF THE ADVANCED WORDNET

BASED BILINGUAL DICTIONARY

Synset are the basic building blocks of WordNet. In the WordNet
the words are grouped together according to their similarity of
meanings. Two words that can be interchanged in a context are
synonymous in that context. For each word there is a synonym
set or Synset, in the WordNet, representing one lexical concept.
This is done to remove ambiguity in cases where a single word
has multiple meanings. The WordNet deals with the content
words, or open class category of words.

Each entry in the WordNet consists of following format:
CAT: It denotes the category i.e. parts of speech.
CONCEPT: It explains the concept denoted by the Synset.
EXAMPLE: It gives the usage of the words in the sentence.

SYNSET-HINDI/NEPALLI: It is a set of synonymous words.

Synset-
Nepali

\

Nepali

Hindi

Tra|1=lale

T

In this project we modified the previous version of the Word-Net
based dictionary keeping in mind the popular words which are
mostly used in both Nepali and Hindi and display them in such a
manner so that user can easily understand it. For the user to
recognize a word easily we included the concept of the word, a
sentence to describe the use of the word and its synonyms. Later
we recognize that all users may not know how to type Nepali or
Hindi alphabets and to overcome this difficulty we developed a
“Devanagari Keyboard”.

The challenges we faced in the construction of the first WordNet
based Bilingual Dictionary has been solved. But the new

challenges arise. For example: The word “31TH, Amm” may

refer to “Amm Admi (Common Man)” or the Fruit “3TH

(Mango)”. The challenge is to pick the correct sense of the word,
if we are to translate the word.

NEPALI-HINDI TRANSLATION DICTIONARY:

In an actual Machine Translation situation, for every word in the
source language a single word or phrase in the target language
will have to be produced.We have collected the Nepali words
and then we put them in the following Synset form:

CAT :: Noun

CONCEPT :: THATGRUTS 3TMNATS SITaT Ul HURT dT
TFAAT YeT Siedel #fAd vh R IEATads 3w
ALY Th RN GIUAT 0T HAUCTAR FHGH!
HEUT STt Tt 31e1 H 19 | Forgar %Y, wegar % |
EXAMPLE:: ¥l 39T WS HFYUT STEIeTels TehTaht
GTeAT Terelel fUE|

3T fawearerel gdcrsht % AT

SYNSET-NEPALI :: 3T3TREd, 39TEc, HFeTAf, ThdRT,

37ITTREAARY

We also have collected the Hindi words and then we put them in
the following Synset form:

CAT :: Noun
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CONCEPT :: g Sl 4§ €RUT T g1 EXAMPLE ::
R o o & @Te AT A 2 YguURy g A faeRoT =
wWe

SYNSET-HINDI:: €[]WeIT LIfefiT,
TR T YT iR eToT kel
STetel ARETHR, 78], ¢1T9/E |

Then we selected the common Nepali and Hindi words from the
Nepali Synset file and the Hindi Synset file and then we linked
them using Java code and inserting them in the MySQL database.
Finally we linked those data to our GUI interface using Java
Database Connectivity (JDBC).

4. OVERVIEW OF THE HUMAN-
MACHINE INTERFACE OF THE
WORDNET BASED BILINGUAL
DICTIONARY

WordNet based Bilingual Dictionary is divided into two modules
design, simplicity and flexibility. The modules are :

I. HINDI WORD INFORMATION:

It contains a table containing Hindi words, meaning of the words
and examples to describe the use of those words.

1. NEPALI WORD INFORMATION:

It contains a table containing Nepali words, meaning of the
words and examples to describe the use of those words.

This two different databases of Hindi and Nepali languages are
interlinked by the language translation algorithm corresponding
to the ID specified to each of the distinct words in Hindi and
Nepali.

THE DFD IS AS FOLLOWS:

&
; =
Hegrli Hindi :% Infiected Er.emn'eﬂ!
‘Larpus Tokenizer —E2E— Spemmer —'ﬂmj Synsat
o Extractor

ILHATEAL MTICLIA System |;1:)

i MU vdate

Nepall

Hirdi
%"></\ 'u'ua rd nat |
Lan Buage spe cificsynset
Ingut [manual effart by

sl
languege specific groups) tepalisHind| data in
1o, LI Dictionary Enfy Tamplabe

[ R e
¢—| otfmyreats

Data Coaversian
x into Dicticnary
Termplate

“

Hilingual i Lenausre celafrm T
T e | Eanse-tased
Cillingual Dl'ch':'"”"' | maactte dictiarary
Dictinrary a L ey inthe
Builler central database:

Plingud daiz in dickanary template

INTERFACE OVERVIEW:

’
| Add new wordsinthe database =

NEPALI

| Devanagari Keyboard

g v

Concept &1 Settert Batkspace Reset
Example ::
"IHUOHE  UEEHULL
SynsetNepa\\::@wmmw u&wwuu
w2 ) spas | 1]
e L E) LOWUME
e el

PLEASE NOTE: This is a lirmited
wirual keyhoard for only
devanagari specific keys. For

Example :: llj LLJ L_J w m
Synset Hind :: l_J L_J L_J L_J u

mmnnru. TS

Aol He

B{ Lm;um‘ Dkﬁoﬂa‘y of Nepali & Hindi

others you may needio thange the
Vawhnard taunut and er

From To:
|G =] |HEReL ~
Erzr o |__J_:v£-|:|::\ P I__"fﬁ verds |
e
Triertale | | Fesel

(E=Rl}

WORD TRANSLATED: #&T

CATEGORY : HOUHR

CONCERT: #ge SST IMiewt W, Wees anfent g+ o
EXAMPLE: WISTHT SWK @6, oNfe s-ia- wmAT ande
SYNSET NEPALI: WWC, WWET, UTH, o, &8T,

EEid

L] et B el i iyt U2t neme o
st Hels

Bi-Lingual Dictionary of Mepali £ Hindi

Fram To

EFAL =] | HEm o

Crize weomi. | Devanagai He-noan Al cdes Yeoms |
AT

| l'h\:.._:m-,| Fasar |

RosUl

WORD TRANSLATED: -2leld
CATEGORY : HOUR

CONCEPT: WFl ERI ST _§
EXAMPLE : ¥ =X o o @mny
SYWSET HIRDI: =%, 7F,

g
4
:

5. CONCLUTION

More than 50% of the Indian population speaks Hindi. This
Word-Net based dictionary will help people knowing Hindi to

10
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learn Nepali also the people knowing Nepali to learn Hindi.
Moreover it is the first approach to interlink the Indian
languages, which will be used for the language translation
purpose in future.

In this paper we have discussed some characteristic features of
Nepali and Hindi, the expansion approach of Hindi-Nepali
WordNet based bilingual dictionary using relation borrowing,
linguistic challenges involved, software tool that is in use for the
development of Hindi and Nepali WordNet and the storage
structure for WordNet entries. The expansion approach is very
useful considering the time and effort needed in creating the
WordNet. It avoids duplication of effort. The linguistic
challenges discussed in context of Nepali mainly imply the
challenge of obtaining a one-to-one correspondence for senses in
the Hindi WordNet in to Nepali WordNet and vice versa.
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