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Abstract

Background/Objectives: Nowadays, most of the automatic work has been done in English language but not much work
has been done in Hindi language. The main objective is to convert the existing sentence in different form by remaining
the semantic or meaning same. This will helpful in converting the complex sentence into simpler one.Methods/
Statistical Analysis:Our system mainly deals with Hindi Sentences and its different forms. It takes a sentence as input
and produces another sentence without changing its semantic after applying synonyms and antonyms replacement
method.Findings:Reframing of Hindi sentences can be used to change a complex sentence in simplified form.The system is
implemented in java. WampServer is used as database for our system. In our paper, we have described complete algorithm
to paraphrase the sentences. The performance of the system is totally dependent on the size of Database. Application/
Improvements:This application can be helpful in designing robots to understand different forms of Hindi sentences, to use
as Hindi tutor for students to get them idea about different form of sentences and in plagiarism tools to find the higher level
of plagiarized text up to certain extent. The test results have been verified by various tutors.

Keywords: Antonyms, Paraphrase, Parsing, Synonyms, Transliteration

1. Introduction

Hindi, the major portion of language in India, is still in its
childhood stage concerning to natural language process-
ing research and applications. Paraphrasing or reframing
of Hindi sentences is an important issue that needs to be
noticed. Nowadays, there is lots of automatic work done
for English language text, articles but not much automatic
work has been done for Hindi language. English language
categorizes the alphabets into two parts:

o Consonants: The number of consonants in English
language are 21(e.g. A, F, K).

+ Vowels: The number of vowels in English language are
5i.e.a,e 1,0, U
But Hindi language is much complex than English

because Hindi language categories the alphabets into two

parts:
Consonants: The numbers of consonants are 40. These

*Author for correspondence

consonants are known as “Vyanjan/EBZiGlﬂ”’ in Hindi

language.

o Vowels: The numbers of vowels are 10, which include
various types of symbols (ten vowels have sign
(matras), half letters & halants etc.).

So, due to these differences between both the languages

the methods which are applicable for English language

are not able to be directly used for the systems of Hindi

language.

Different ways to paraphrasing a sentence:

1. Replacing words with its synonyms.
2. Replacing words with equivalent antonyms.

3. Rearranging the order of sentences on its priority etc

Various activities involved in the process of

paraphrasing:
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1.1 Paragraph Segmentation

Firstly the text is divided into segments or different
sentences. This division of sentences is based on the pres-
ence of some symbols in Hindi language that indicate the
completion of the sentence. In Hindi language “|”; this
symbol is considered as the completion of sentence. Some
other symbols like “?,;” also represent the completion of
sentences. So on the basis of these symbols our system
will divide the whole paragraph into different sentences.

These sentences are used for further processing.

1.2 Syntax Analysis (Parsing)

The main scope of this process is parsing. It plays an
essential role in understanding many language systems.
In this step, a simple Hindi sentence is granted as an
input and then which is converted into a hierarchical
form which will address to the units of meaning in the
sentence’. It uses the first components of the token to pro-
duce tree probably intermediate structure that depicts the
grammatical structure of the token stream.

There are distinct parsing formalisms and algorithms
in which formalism has two leadingcomponents:

1. Grammar: A declaratory representation that portray
the syntactic structure of sentences in the language.

2. Parser Based on the morph-syntax rules, it captivate
the input and gives output as a syntax tree.

1.3 Semantic Analysis

Semantic analysis is used to check whether inserted
sentence is accurate or not. Although the main intend of
semantic analysis is the formation of the target language
representation of the sentences meaning which indicate

Sentence

| l
[ | [ v ]
Figure 1. The result of syntactic analysis of
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assigning meanings to the structures created by syntactic
analysis. Semantic can play an important role in option
among contend in syntactic analyses.

1.4 Reframing Rules

In the database the knowledge is represented in the forms
of rules and facts. These facts and rules are applied to get
the desired output. The rules can be certain patterns or
symbols that matches with the input and for applying the
processing.

NLP is the scientific study of natural languages and a
field of computer science which makes computer inter-
act-able with the human beings. NLP is used to train
the computer for various natural languages. There are
many challenges for interaction between computers and
humansl. Computers understand only binary digits but
humans can’t deal with binary digits. So we require huge
database stored in our system for processing of human
understandable words by computers. NLP is one of the
most promising technique through which humans can
interact with computers.

Since, NLP provides a technique through which
human can interact with computer in any natural lan-
guage or NLP is a field which is used to making computer
understandable about various human languages. But
making computer understandable about human language
is a very difficult task2. First and the foremost challenge
is the platform or the framework through which humans
can interact with computer. NLP technique can be used
to reframe Hindi sentences using various techniques.
Reframing converts the Hindi sentence into another
sentence without changing its meaning. One of the best
suitable languages for working of NLP is Java.

In the existing paraphrasing system such as Ginger
software3, developers have used a method using synonym,
idioms and phrases replacement for English language.
Marcel Bollmann (2011)performed syntax analysis in
German language and they focus on the order of the
words4 for its implementation. Use a standard (nonpar-
allel) monolingual corpus to generate paraphrases, based
on dependency graphs and distributional similarity for
English language5presented a system for compositional
machine transliteration, in which multiple transliteration
components can be composed. Their system can enable
transliteration functionality between the languages even
when no direct parallel names corpus exists between them.
They demonstrate the performance and functionality
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benefits of the compositional methodology using a state
of the art of machine transliteration framework in English
and a set of Indian languages, like, Kannada, Hindi, and
Marathi6. N-Gram technique was used7 to identify
the similar texts in two documents written in Hindi.
Stemming of words to identify the root words was done
in Hindi language8. Also most of the existing systems are
static, only one form of new paragraph is given as output
and are made for text in English language while in the
proposed system is for text in hindi language and there
are different output screens for antonyms, synonymsand
one overall result including the these three things.

2. Our Approach

Proposed system is done in various steps like text
segmentation, tokenization, parts of speech tagging, clas-
sification of sentences, database generation, reframing
rules etc shown in Figure 2.

Input Text

¥
Dividing Paragraph
into Sentences

!

Tokenization of
Sentences into words

l

Applying Feframing

Fules
Synonym Antonym
Feplacement Feplacement
MMapping with Mapping with
Database Database

L L

Mew Sentences
with Synonvm

MNew Sentences
with Antonym
Feplacement Feplacement

~N 7

Combining the results —
forming totally new
Paragraph

Figure 2. Processing steps of proposed approach.
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2.1 Input Text

In this system the user can input the text in 3 ways:

1. User can input the text in Hindi by using Hindi key-
board provided by our interface. The user need to
the click on the button of Hindi keyboard and type
with the help of that keyboard9. This type of keyboard
will be helpful to those who are not aware of using
English keyword to type Hindi alphabets. This can
also be use to teach students about various matras and
word formation in an innovative and interesting way.
User can easily display the keyboard by clicking on the
button of virtual keyboard and also easily exit from
this keyboard by pressing the exit button on keyboard.
There is also an option available for reset the whole
text which will clear the existing text in the input box.
An important feature of this keyboard is that the
alphabets are arranged in this keyboard are in such
an order in which teachers teach them. This order
makes the keyboard user friendly because user
can easily find the alphabets due to this sequence.
The interface having keyboard is shown in Figure 3.
Then, user can exit from this keyboard section by just
clicking on the exit button present on the keyboard.

2. Secondly, user can input the text by the process of
transliteration. Transliteration is the process which
will automatically convert the text typed in English to
Hindi language. This process will help the user to eas-
ily enter the input10 For this algorithm we will make
use of Hindi language Unicode’s which will make
the mapping between English and Hindi alphabets
and will generate the desired output i.e. text in Hindi
language.

3. Third approach is by simply pasting the text in the
input text area in Hindi language.

Input Output
e Antonym
TS O R a | & @
ala@| 3 |3)|3|F | ®|]C|T|&F|&|&F &
O
AT D L1 - ] s |l&® | T |9 F|F|F|F|qA|A|T|F|T

o] (o] [ommma] S0 flz)zdea)o | alo|n) | e

Figure 3. Hindi keyboard.
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2.2 DividingText or Paragraph into
Sentences

Firstly the text is divided into segments or different sen-
tences. This division of sentences is based on the presence
of some symbols in Hindi language that indicate the
completion of the sentence. In Hindi language “|”, this
symbol is considered as the completion of sentence. Some
other symbols like “?,;” also represent the completion of
sentences. So on the basis of these symbols our system
will divide the whole paragraph into different sentences.
These sentences are used for further processing.

2.3 Tokenization of Sentences into Words

Various grammatical rules are applied for tokenization
of sentences into words. This step is completed with the
help of tagger which is used by our system for tagging
the words like nouns, pronouns, adjectives etc.This tag-
ger contains two types of files: first is the file containing
Hindi words with their tags like a dictionary file and sec-
ond file contains various grammar rules which specify
which word will act as noun or adjective at which place
of sentence.

2.4 Applying Reframing Rules

Reframing rules are those which when applied to the
sentences change the syntax of the sentence but the mean-
ing of the sentence remains the same. These rules are
present in the database for these replacements and for the
generation of new sentences or paragraph.

2.4.1 Synonyms Replacement

Two or more interrelated words that can be changed in a
context are synonyms11,12. In this system will match the

Table 1. Synonym replacement
Word Sample synonyms
ke 3Tel, Tdeh, dgid, HeMe, AT
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word with the database if the word found in the database
then that word will be replaced with its synonym and the
system will search for the next word from the entered text
to be mapped with database and this process will continue
till the last word of the entered text. Some of the sample
synonym replacements of words are shown in Table 1.

Proposed Algorithm for Synonym Replacements

Synonym_replace(input text)

{
Connectivity with Database;
list_of_synonym = add all the proverbs present in
database to this array list;
Iterator iterator = list_of_synonym.iterator ();
while(iterator.hasNext())
{

keyword = rst.getString(2);
if(input.contains(keyword))
{
syn= rst.getString(3);
new_sen=input.replace(keyword, syn);
input=new_sen;

}

2.4.2 Antonym Replacement

When a word expresses the meaning opposite to the given
word, it is referred as antonym**'*.In this proposed system
negative sentences can be converted to positive sentences
by using specific antonym. This can done vice versa also
i.e. the positive sentences are converted into negative sen-
tences also.Some of the sample antonym replacements of
words are shown in Table 2.

Table 2.  Antonym replacement
Word Sample Replacement
faw =1gr 3\
3ehTel TE ehTol
HHATT =T8T 3TTHATT
eI gr ECA)
SEEG Bt
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Proposed Algorithm for Antonym Replacement

Antonym_replace(input text)
{
Connectivity with Database;
list_of antonym = add all the proverbs present in
database to this array list;
Iterator iterator = list_of_antonym.iterator ();
while (iterator.hasNext())
{
keyword = rst.getString(2);
if (input.contains(keyword))
{
ant= rst.getString(3);
new_sen=input.replace (keyword, ant);
input=new_sen;

}

2.5 Combiningthe Results Forming Entirely
New Paragraph

In this step, both the synonym replacement and antonym
replacement are combined are it will form a purely
new paragraph with same meaning but different syntax
and words. This paragraph contains both the antonym
replaced sentences and synonym replaced sentences.
The reframing is the restatement of the paragraph with-
out changing the meaning of the actual text. It explains
the paragraph in simple words and enables to present the
same paragraph in different ways.

Here, the sentence “TH AT AIHATT F3IT IR dg
JTHTA N TRE SWed T is, reframed using synonym
replacement rules, antonym replacement rules. Here the

TH & HGAR 30 3T T Ik

F THF &&= & |
Svnun",‘n/ \ntunvm
T T ITA §30 3

TH T FEAT A6 53 3
TF e T oW S

TE T AT TS @ ool

o

TH &7 T AET g3 3 a7
A T TEH @ e |

Figure 4. Reframing types.
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actual meaning of the sentence is kept same as the origi-
nal sentence. There is either change in the sequence of the
word or, word’s synonym or antonym is used. The refram-
ing does not accompany the direct reference; it serves as a
source to new reframed paragraph.

Proposed algorithm

Paraphrase (sentence or paragraph)
INPUT Text (any of three methods)
Apply Text Segmentation.
Set count=1
While (count < number_of_sentences)
{
Synonym_replace(input);
Antonym_replace(input);  //Calling Of Functions
}
Count++
Return Output
End

3. Results

This work will generate new sentences based on specified
rules and after synonyms and antonyms replacements.
Figure 5. shows the main interface of our proposed sys-
tem and Table 3 shows the Result analysis of the system.
In this Result analysis, it shows various types of user
input, it can be affirmative sentences or negative sen-
tences and their corresponding results generated by the
system. The results are shown in three different windows.
One is for antonym replacement; another is for synonym
replacement and third is for showing the combined

result.
x
Help
fare o e T g K
Input Output I aTorer 1 e
R s g AT R g ST
g T e 2 e g B e B
e o T g A
e T v 2

‘ Reframe. | ‘ Clear ‘ ‘ Virtual Keyboard ‘

Figure 5. Interface of the system
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Table 3. Result analysis

Replacement and

Input Reframing Result
TH & AT g3
Synonym 3R
g A H RNB
s oIl
A o3 A & GHAT g1
agmm Antonym IE MHIY & RE
e IEL
ofdIT
A HT GHATA oTal
Synonym g3 3R
+Antonym dg N A RSB
S oI

Synonym Al o Ay giAr
Higed o 3HT Antonym AT o gy Jg 9gf AT

SIE

Synonym '
+Antonym Aiged o Iy &g gfar
Antonym E Eﬂ;’;a;_;ﬁ i

gt & =X N 3

€T T 3hlel Synonym mj ;‘; o Th—r

e 3T

Antonym A & W alad &1
+Synonym geblel 3T |

4. Conclusion

In this proposed system we have discussed sentence
reframing technique using NLP. This system can be used
by scholars, technical writers and researchers. This system
can be further extended to develop software for semantic
analysis for information extraction and other. This sys-
tem can be helpful in making a robot understand different
forms of sentences. It can also be used to develop an intel-
ligent system that can take decisions like humans. This
work can be extended to make a decision support system
that will work is a similar manner like humans and can
respond just like humans by understanding the different
forms of sentences given to it as an input.
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