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Abstract---Every living organism shares a common property to
interact whether it is other animal or human being. To interact
everyone use some kind of language. It might be a direct language like
English, Marathi, Hindi or it can be signed language which includes
some symbols or signs or gestures. Moral of the discussion is that for
any type of communication the most important channel is language
and for interchanging the information the most important thing
recognition and understands of the language. Today with the help of
technology human have made the non-living things like machines able
to interact and speak. Mostly, the languages which are universally
acceptable like English can be considered for normal mode of
recognition by the machine which we can call it as Monolingual
understanding or recognition but when we consider the diversity of
languages that is used in entire world, we can imagine the complexity
of the implementation. The main concern of proposed title is to focus
on exploration of multilingual classification for regional languages like
Marathi, Hindi; English to a better extend by using one of the most
powerful ways of deep learning.

Keywords---text classification, deep learning, Monolingual,
Multilingual, corpora, Natural Language Processing.

Introduction

Deep learning can be referred as the one of the branch of machine learning which
works on the data with more level of abstraction as compared to machine
learning. While dealing with the classification of multiple languages, the data
analysis may lead to more complexity in order to implement. If we look back into
the history we can found that the linguistic research has started many years

International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022.
Manuscript submitted: 27 March 2022, Manuscript revised: 18 April 2022, Accepted for publication: 9 May 2022

10528


https://doi.org/10.53730/ijhs.v6nS1.7539
mailto:zadenj@rknec.edu

10529

back. The terms like corpus were present for research in linguistic domain.
Actually Corpus (plural Corpora) is a collection of linguistic data present in the
form of computer database. First systematically organized computer corpus is
said to be the Brawn University Standard Corpus for Present day American
English which is also commonly referred as Brawn Corpus compiled in 1960s. We
can get many things available on internet regarding corpus. The tool like
concerdancing is used to find the every occurrence of word or phrase.

Deep learning can be referred as the efficient way to implement the complex
concepts. As far as the preference given to deep learning strategy in task like
multilingual text classification it can be proved very convenient way to improve
the accuracy of classification to a better extend by using the somewhat more
explored approach of calculating the terms.

Related work

The work that we found as the preliminary starting of this domain was done in
1996 which was proposed by MichkleJardino LIMSI-CNRS, ORSAY, France. They
worked on multilingual classification focusing mainly on some specific languages
like French, German and English. The key term that was used in their proposed
system was n-gram model in which stochastic approach was wused for
implementing classification.[1]

We can find many proofs in 19’s which shows that at that time also research was
going on lingual area. In 1997, TONY McENERY and ANDREW WILSON and team
worked on a resource development for European Languages which was done for
contributing in project of CRATER. The project was based on Spanish, French and
English.|2]

Followed by this Michel Simard Universite de Montreal, Canada has written a
book chapter on alignment of multilingual text in 2000. In his writing he had
specifically heighted the various queries regarding multilingual text means a text
which is represented using more than one language. When he analysed this
domain at that time bilingual alignment was in more use as compared to
trilingual or multilingual. He had also referred many previous projects in previous
time like CRATER which was introduced around 1997, MULTEXT (1994) followed
by MULTEXT-EAST in 1998. [3]

The research and curiosity in researchers in this field did not end there. Roberto
Basili and Alessandro Moschitti came up with a new approach by proposing a
robust feature in the process of natural language processing in 2001. They used
language driven text classification which was in turn focuses on retrieval of text
and enrichment of important information. They had also used concept of corpus
driven extraction in their work. [4]

In immediate next year i.e. 2002 Rowena Chau and Chung-HsingYeh add a new
direction to view towards the multilingual text classification by proposing the
Fuzzy technique or knowledge discovery. The system proposed was based on
concept based classification. The following diagram visualizes the overall structure
of their work.[5]
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Fig. 1.1 concept-based multilingual text categorisation system

Some researchers like Barbara Plank worked on the type of model for multilingual
text classification which can be all in one solution for multiple languages in 2017.
They assured that it was a simple model which was developed specifically
classification small text. The key term was support vector machine classifier for
exploiting multilingual word embedding as well as character n-gram.[6] The
proposed approach can be analysed in diagram 1.2
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Fig. 1.2 All in one model

Nurendra Choudhary of International Institute of Information technology,
Hyderabad worked on this domain of multilingual text -classification and
published a thesis on it in 2019. He has given a detailed analysis and
terminologies like morphology analyser, clustering of word, experimental setup for
its testing etc. [7]

Year of 2020 was witness of multilingual text classification method which was
transformer based proposed by Sophie Groenwold and team. These people came
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to a conclusion that difference in language modelling can also affect typological
difference in language model. [8]

Multilingual classification is not limited to one use and it was proved by the work
of Stephen Mutuvi and team who gave an comprehensive study focusing on text
classification of different languages for specifically epidemiological study.[8]

Recently in 2021, SumanthDoddapaneni along with team from IIT madras done as
survey on multilingual text classification models that already exist and gave some
guidelines that what should be the focus of new work or future work in the
domain of multiligual classification.[9]

Lexical Similarity Exploitation

Coverting
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language for op1

All language :
Segmentation

Train Model

dataset common script

Fig. 1.3 Multiple Text Classification

As far as specifically Indian languages are concern, there is too much diversity of
language in India. Some of the IlITiansSalil Aggarwal,Sourav Kumar, and Radhika
Mamidi from Hyderabad have worked on this last year. They have proposed a
method for text classification of Some Indian Languages based on their lexical
similarity. They have also worked on zero shot classification. [10] The following
diagram gives an overview of their system.

Corpus and dataset samples

A corpus is a representative sample of actual language production within a
meaningful context and with a general purpose. A dataset is a representative
sample of a specific linguistic phenomenon in a restricted context

Marathi WordNet:

Marathi WordNet is a database similar to the idea of English WordNet. It cannot
be directly referred as dictionary. It specifies relations between synonym sets
which represent unique concepts.

00000001 02 01 s 0001 0400 00000101 | saTESFHTE ST "SatarsiTeTs

00000002 02 02 A TS 0001 0400 00000101 |
MR INE K IR X SO ERE R BRI IR
00000003 02 01 STyt 0001 0400 00000111 |




10532

00000004 01 05 g afEEh qwram i T 0001 0400 00000037 |

RICELIERU R R R EECICIEARIR R G
00000005 01 02 (REIGRHNCEIEN 0001 0400 00000037 |
[EEHERRIEEIER I BN G UG SR SIS M EIE EUNEIGRIGE I A

00000006 01 01 Jafes_To 0001 0400 00000037 |

"

IS bl P E I M R CR I R N IERE R E PRI E SR
00000007 02 02 smemem@ 0001 0400 00000101 | FrawEerT: " STeieTIg T =RarTass.
00000008 02 03 ST ; STAHIAT ; STeHereT 0001 0400 00000101 |
SASHE TR S ks,

00000009 01 05 wedgFaIfw_FRgra=ae_®@ 0001 0400 00000058 |
SRS TR Tehe T ST ST TS AT TS R eTed - Heh A e Re ke .,

00000010 02 02 IeqTfee : 3ea= 0001 0400 00000101 |
00000011 01 02 SR g 0001 0400 00000079 |
Rl Bl L | e M e IR R G IR R N REENE IS

00000012 01 01 fmmom 0002 0400 00000062 0400 00000155 |
mwmﬁ?ﬁu’cﬁ:"au@-{u|'|T§|2W|Hﬂgqleddld“luﬂum\ﬂ|as{|u1>4dluoh{wI{\qi-nehog\vms"m.”

00000013 01 03 ST S[TH S[THSTH] 0001 0400 00000062 |
00000014 01 08 =R :ARTAHR: TS =i s s Mama st 0001 0400 00000040 |
AT T STTE R TR a3 TR AT ek S - TUT T el T3 Tl ST e e e T et .

00000015 01 02 e fogdfim 0001 0400 00000026 |
W TGS Yeh [T ehaee SHeeraER e =R,

00000016 01 02 Bl ER RN 0001 0400 00000079 |
TS T =S TereeT : " T~ He e,

00000017 01 01 EECIE) 0001 0400 00000052 |
T ShUA T oo e T AT el - " ST e s T SaeTa T < TR e A e e o e et ot
00000018 01 03 afforeh_ahrel g e 0001 0400 00000052 |
freffergarcicrm : " sfthRTa=E e,

00000019 01 03 EITRT: STTET=T L STUMTeT 0001 0400 00000029 |
TS AR TSIV RIS SUITE, qiges, e TRl : " smer=rareamriee.

00000020 01 06 wrEmrEYer ERE_wwwe EEEqEE_a;: = 0001 0400 00000029 |
QAT " gaeTiige=geTaTelsar. <€, fl, q, GerEerev s,

00000021 02 04 S RRCIRCICICE IR | 0001 0400 00000101 |
KRR EE LN K M DIEIE M NS R R R C

00000022 02 01 FHAA 0001 0400 00000101 |

TR ;ST RIS RTRTTI BT erST.

Hindi WordNet:

It is a Lexical Database for Hindi gives semantic relations between Hindi words.
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00000001 02 11 ASf=1: 31 SIFea : ST - TG - 3T 3o 1 3151 - F=gwel -3 3.ty 0005 2224
0000 00000008 2224 0000 00000008 2224 0000 00000008 2111 00000047
0400 00000101 | RRAS-AfRETET: "Saehhatsr-eTeren i erermamiggef

00000002 02 09 3y: i : AT e - HgH - T - AT a1am @ 0003 2224 0000
00011763 2111 00000183 0400 00000101 | Sirrser: " foeefiergRRTEATRIESIATSAR SR
00000003 02 01 swfe 0004 2224 0000 00002475 2111 00000196 2111 00000923
0400 00000111 | Shferegemer:" sufasstiafrimrmrR e

00000004 01 08 forr_werm: =TI qu_ i 0 -%ere 0 _ ¥t ored_wore et cafer_yfr 0014 1223
0000 00000006 1102 00001973 1103 00003616 1103 00000452 1103 00006007
1103 00003619 1103 00006852 1103 00008218 1103 00008457 1103 00023798
1103 00030213 1103 00037934 1103 00039305 0400 00000037 |

FEETS A fRATTSTTTe! : " fegiehfoTushreiushafemree)

00000005 01 07 frarcr: fra_vifex: fra_nfex: femer: e @ fema 0005 1102 00000451
1103 00039683 1141 00005665 1141 00000454 0400 00000037 |

T U ST T eI e RS e TS T T Tareh [T TR TSI e - " Se STl e e e [T Taeraiaral

00000006 01 03 srafem_wemm:amqurfi: smfereaet 0004 1223 0000 00000004 1223 0000
00000004 1102 00001973 0400 00000037 | FeESIdferTar: "aTHFA=IATSFa-

o N ¥ 1"
EECEICERIE IR IE CINERGH|

Methodology

The main focus of proposed study is to give a method should classify the
multilingual text specifically which include regional languages like Hindi, Marathi,
and English. The regional language like Marathi is having many variations of
using a same word or phrase which makes them quite complex to classify as
compared to the other universally used languages. To implement this complex
idea the deep learning strategies can be more considered as it works on complex
machine learning using algorithms like neural networks.

Neural networks were has been used recently to classify the multilingual Text
classification for disaster related information. For proposed work we have referred
the architecture given by the researchers. [13] The overview of the system that can
be considered for analysing and implementing the work can be visualized as in fig

2.1
Graph
—>| Token Graph p‘
Featurizer |
. Importance | recere mu
Multilingual Estimator > G2 o Classifier
Text (IE)
Text
Representer
T v (TR) Tet Representmion

Fig. 2.1 Multiple Text Classification using neural Network
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From the Overview of proposed GNoM framework we can analyse that multilingual
text is given as an input which is given to text representor module and it
generates different representations for it. Here word level and example level
representations are used. Tokens are created to utilize it in graph of word by
using a module graph featurizer. Other section which is used to find out the
significance of the word with respect to the example level representation is
importance estimator. The outcome of the all process these parts are combined
and forwarded to the classifier.

Pseudocode

Step 1: Input the multilingual text to text representor.

Step 2: Analyse the text and convert it into the example level representation and
word level representation

Step 3: Convert the text into tokens

Step 4: Input the Token to graph creator

Step 5: Create word graph

Step 6: Input graph vector and example level representation to importance
estimator

Step 7: Output of importance estimator: weighted vector

Step 8: aggregate all weighted node vectors.

Step 9: input all aggregated node vectors to classifier

Step 10: Output: classified text

Application of proposed work

In technological world data analysis is one of the booming areas. The term like
sentimental analysis is being used in a large way as the social media platforms
are generating a vast data every minute that can be utilized in many ways in
many field like media and so on. The input given to process like sentimental
analysis is not always in a single language. Sometimes a single sentence may
consist of multilingual text which can minimize the accuracy of result. The
proposed work can be used to increase the result of accuracy to a better extend by
introducing the methodologies like deep learning. The sample multilingual data
can be considered in given example taken from twitter where more than one
language has been used in single post.
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Conclusions

Multilingual analysis can be utilized in many applications for classification of
multiple languages used in same text. In this paper we have given overview of the
work done in previous years on multilingual classification along which there
methodologies. We have proposed a new way to look at this concept by using deep
learning. The implementation of proposed work has not yet done but main focus
is to implement the deep learning in order to provide multilingual classification for
Indian regional languages which are rarely used as parameters for
implementation of multilingual classification.
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