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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 
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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 used 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 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

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] 

 

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 IIITiansSalil 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 अजन्मा 0001 0400 00000101 | ज्यासजन्मनाहीअसा:"ईश्वरअजन्माआहे" 

00000002 02 02 अशभु:अमंगळ 0001 0400 00000101 | 

शभुनाहीअसा:"यायोगामळेूकंुडलीतीलइतरअशभुयोगांचानाशहोतो." 

00000003 02 01 अप्रविष्ट 0001 0400 00000111 | 

ज्यानेप्रिेशकेलानाहीअसा:"अप्रविष्टव्यक्तींनाताबडतोबआतप्रिेशकरूद्या." 
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00000004 01 05 पणु्यभमूी:पवित्रभमूी:पणु्यस्थान:पवित्रस्थान:पािनस्थान 0001 0400 00000037 | 

पवित्रमानलेगेलेलेस्थान:"वहदंूसंाठीकाशीहीपुण्यभमूीआहे." 

00000005 01 02 वशिालय:वशिमंवदर 0001 0400 00000037 | 

वजथेशंकराच्यावपंडीचीस्थापनाकेलीअसनूत्याचीपजूाहोतेतीजागा:"तीदरसोमिारीवशिालयातजाते." 

00000006 01 01 अपवित्र_स्थान 0001 0400 00000037 | 

असेस्थानजेपवित्रमानलेजातनाही:"धावमिकविचारांनसुारभतेुखेतेअपवित्रस्थानीचआढळतात. " 

00000007 02 02 आलेला:आगत 0001 0400 00000101 | दाखलझालेला:"आलेल्यापाहुण्यांचेस्िागतआहे." 

00000008 02 03 जन्मलेला:जलमलेला:जल्मलेला 0001 0400 00000101 | 

ज्यानेजन्मघेतलाआहअेसा:"जन्मलेल्याप्राणीचामतृ्यवूनवितआहे." 

00000009 01 05 सत्कमि:सकृुत:नैवतक_कायि:सकृुत्य:चांगले_कायि 0001 0400 00000058 | 

असेकायिजेनीवतलाधरूनकेलेलेअसतेआवणज्यातसमाजाचेहीतअसते:"सत्कमािनेसमाजाचाखराविकासहोतो." 

00000010 02 02 उत्पावदत:उत्पन्न 0001 0400 00000101 | 

ज्याचीउत्पविझालीआहअेसा:"आसाममध्येउत्पावदतचहाजगभरप्रवसद्धआहे." 

00000011 01 02 चाररत्र्यहीनता:दिुररत्रता 0001 0400 00000079 | 

चाररत्र्यिाईटअसण्याचीअिस्था:"चाररत्र्यहीनतेमळेुत्यालाखपूवनंदासहनकरािीलागली." 

00000012 01 01 वशष्टपणा 0002 0400 00000062 0400 00000155 | 

वशष्टअसण्याचीवस्थती:"ह्यासचूनेमागेवशष्टपणानसनूिास्तिाचीजाणीिआहहेरेोजप्रिासकरणारय्ांनाकळूनयेईल." 

00000013 01 03 अत्याचार:जलुमू:जलुमूजबरी 0001 0400 00000062 | 

एखाद्यालाअत्यंतत्रासदणे्याचीविया:"इगं्रजांनीभारतीयिांवतकारकांिरअनेकअत्याचारकेले." 

00000014 01 08 घोटाळा:अफरातफर:भानगड:घोळ:गोंधळ:गडबड:गोलमाल:हरेाफेरी 0001 0400 00000040 | 

लबाडीनेकेलेलाअपहारवकंिाकळतनकळतझालेल्याचुकीमळेुवनमािणझालेलीमोठीसमस्या:"ब केंच्यावहशेबातघोटाळाकरूनतोपळूनगेला." 

00000015 01 02 जीिनसत्त्ि:वव्हट वमन 0001 0400 00000026 | 

खाद्यपदाथाांतआढळणाराएकप्रकारचापोषकतत्त्ि:"जीिनसत्त्िेसहाप्रकारचीआहते." 

00000016 01 02 चाररत्र्यसंपन्नता:सच्छीलता 0001 0400 00000079 | 

चाररत्र्यचांगलेअसण्याचीअिस्था:"चाररत्र्यसंपन्नतामाणसालामहानबनिते." 

00000017 01 01 मनमानी 0001 0400 00000052 | 

मनालािाटेलतेकरण्याचीवकंिाकरिनूघेण्याचीविया:"उद्योगधंद्यातकेिळभांडिलदारांचीमनमानीनसनूश्रवमकांचेहीविचारलक्षातघेतलेपावहजेत." 

00000018 01 03 अनैवतक_कायि:दषु्कमि:कुकमि 0001 0400 00000052 | 

नीतीविरुद्धकेलेलेकाम:"अनैवतककायािलायशवमळतनाही." 

00000019 01 03 धान्य:अन्नधान्य:दाणागोटा 0001 0400 00000029 | 

शेतातउत्पन्नहोणारेिजेिणबनिण्यासाठीउपयोगीपडणारेगहू, तांदळु, तरूइत्यादीखाद्यरूपीदाणे:"श्यामधान्याचाव्यापारीआहे." 

00000020 01 06 खाद्य:खाद्यपदाथि:खाद्य_पदाथि:खाद्यिस्तू:खाद्य_िस्त:ूअन्नपदाथि 0001 0400 00000029 | 

खाण्याजोगीिस्तू:"दधूआवणदधुाचेइतरपदाथिउदा. दही, लोणी, तपू, खिाखाद्यम्हणनूउपयोगातयेतात." 

00000021 02 04 अननभुिी:निखा:निा:कच्चा 0001 0400 00000101 | 

अनभुिनसलेला:"तोह्याबाबतीतअजनूअननभुिीआहे" 

00000022 02 01 अकुशल 0001 0400 00000101 | 

कुशलनसलेला:"अकुशलिअधिकुशलकामगारकवनष्ठस्तरािरमानलेजाते." 

 

Hindi WordNet: 

 

It is a Lexical Database for Hindi gives semantic relations between Hindi words. 
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00000001 02 11 अजन्मा:अजात:अनतु्पन्न:अनदूु्भत:अप्रादभुूित:अज:अजन:अजन्म:अनन्यभि:अनागत:अयोवन 0005 2224 

0000 00000008 2224 0000 00000008 2224 0000 00000008 2111 00000047 

0400 00000101 | वजसनेजन्मनवलयाहो:"दिेकीकेअजन्मेबालकोंकेविषयमेंभविष्यिाणीहुईथी।" 

00000002 02 09 अशभु:अमांगवलक:अमाङ्गवलक:मनहूस:अमंगल:अमङ्गल:अके्षम:अररष्ट:दग्ध 0003 2224 0000 

00011763 2111 00000183 0400 00000101 | जोशभुनहो:"वबल्लीकेद्वारारास्ताकाटाजानाअशभुमानाजाताह।ै" 

00000003 02 01 अप्रविष्ट 0004 2224 0000 00002475 2111 00000196 2111 00000923 

0400 00000111 | जोप्रविष्टनहुआहो:"अप्रविष्टअवतवथयोंकोशीघ्रहीभीतरप्रिेशकरनेवदयाजाय।" 

00000004 01 08 पवित्र_स्थान:चैत्य_स्थान:पणु्य_भवूम:पणु्य-स्थल:पणु्य_स्थल:चैत्य_स्थल:पवित्रभवूम:पवित्र_भवूम 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 | 

िहस्थानजोपवित्रमानाजाताहो:"वहदंओुकेंवलएकाशीएकपवित्रस्थानह।ै" 

00000005 01 07 वशिालय:वशि_मंवदर:वशि_मवन्दर:वशिाला:वसिाला:सौधाल:वशिायतन 0005 1102 00000451 

1103 00039683 1141 00005665 1141 00000454 0400 00000037 | 

िहमंवदरवजसमेंभगिानवशिकीमवूतिस्थावपतकीगईहोऔरजहााँवशिकीआराधनाकीजातीहो:"िहप्रत्येकसोमिारकोवशिालयजाताह।ै" 

00000006 01 03 अपवित्र_स्थान:अपणु्यभवूम:अपवित्रस्थली 0004 1223 0000 00000004 1223 0000 

00000004 1102 00001973 0400 00000037 | िहस्थानजोपवित्रनहो:"धावमिकमान्यताहवैकभतू-

प्रेतअपवित्रस्थानोंपरहीवनिासकरतेहैं।" 

 

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 

 

 
 

 

 
 

 

 
 

 

 
 

 

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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