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Abstract— In the world of digital communication, interlinks 

between humans highly rely on the electronic gadgets 

incorporated through various media for their feasible 

communication. Computers play a vital role for the versatile 

modes of communication. Human influenced natural 

languages are the prime errand for the various aspects of 

communication. Modeling these natural languages to 

machine understandable mode is termed as the Natural 

language processing. Many machine learning approaches 

have been deployed to acquire the morphological 

components of natural languages. Better understanding of 

these morphological components can enliven the chance to 

edifice various language assisted tools to learn any natural 

languages in non-conceptual way. This paper visualizes the 

various machine learning approaches for understanding the 

morphological elements of natural languages and the 

equivalent learning tools to enhance the learning of the 

Tamil language. 
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I. INTRODUCTION 

Development of electronic resources for natural languages 

has gained attention for past decades. Morphology is an 

imperative segment in the science of languages, which 

narrates the array of structural formation words.[1].  

Dravidian languages like Tamil, Telugu, and Malayalam are 

highly concatenative and complex in morphological 

variants. The morphological strength of these languages 

directs us to morphological analysis. Acquisition of the 

morphological components through decomposition of words 

to learn the root words with the respective affixes is termed 

as morphological analysis. The deep knowledge of these 

morphological components demands for the better 

understanding of grammatical coherence. The computer 

assisted teaching helps the learners in their learning ability. 

The learners mainly focus on the immediate feedback from 

the system which encourage their best learning and 

motivates their personal interest for learning [2]. Most of the 

teaching software and tools are not featured with automatic 

process. To improvise these teaching software that can 

facilitate computer aided teaching natural language 

processing tools are integrated. These intellectual tools can 

be utilized for learning the grammatical coherence of 

languages. The transition of NLP tools to machine learning 

approaches lead us to the construction of many language 

tools which benefits the learners in all learning dimensions. 

Initially the learning was based on predefined frameworks 

which were monotonous and static. The machine learning 

based NLP tools are dynamic and innovative that stimulates 

the learners in different ways of learning. Various machine 

learning approaches have been deployed in the creation of 

NLP tools. Among them supervised, Semi supervised and 

unsupervised approaches play a very predominant role. 

Based on these approaches, many NLP tools like Character 

analyzer, Morphological analyzer, Morphological generator, 

POS tagger, Chunkers, Parsers is created. 

This paper portrays in detail the different machine 

learning approaches for NLP application followed by the 

various NLP tools for learning the structural pattern of 

Tamil languages. The organization of the paper is as 

follows; Section 2 is about the nature of the languages. 

Section 3 presents the typeset setting for the Tamil 

language. Section 4 &5 shows the grammatical nature and 

the morphological richness of languages. Section 6 

discusses the challenges faced in building NLP applications 

in which the Section 7 discuss about the machine learning 

prevalent in studying morphological features of languages. 

Section 8 presents the NLP tools to enhance the learning 

habitat of Tamil language. Usage of NLP applications is 

conversed in Section 9. The summarized idea is illustrated 

in the conclusion section. 

II. NATURE OF THE LANGUAGE 

Tamil language is a branch of Dravidian languages 

prevalent in the southern parts of India. The history of Tamil 

language is classified into three major periods, Old Tamil 

(300 BC - 700 CE), Middle Tamil (700 - 1600) and Modern 

Tamil (1600–present). In the modern age of Tamil language 

the factor that specifies the nature is divided as Formal 

Tamil and Colloquial Tamil. The formal Tamil text, also 

called as (senthamiz) is used in the writing notions, lectures 

and in place of high contexts. For verbal communication, the 

colloquial form of Tamil texts is used. 

III. TYPESET OF THE LANGUAGE 

VattEzuththu is the written form of Tamil script. It is not 

alphabetic but syllabic in nature. It consists of twelve 

vowels Uyirezuththu (        ) also called as 

"soul-letters", Nature of vowels features Kuril (short note) 

and media (long note) with two mentionable diphthongs. 

(Refer Table.1) eighteen consonants Meyyezuththu 

(        ) "body-letters" and one character, the 

Aythaezuththu (        ). The Tamil script is 

divided as independent form and compound form. The 

independent form consists of thirty-one letters and 216 

compound forms of letters. 
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Table 1: Vowel forms in Tamil Script 

IV. GRAMMATICAL NATURE OF LANGUAGE 

According to the traditional grammar of Tamil language, the 

Tamil text is attributed based on five parts namely      

(ezuththu),     (sol),       (poruL),      (yAppu) 

and     (aNi).Among these ,the last two      (yAppu) 

and     (aNi) are mainly bestowed for poetry text .  

(Refer. Table 2) The renowned works about the 

description of Tamil grammar is established in 

tholkAppiyam (           )  

 
Table 2: Different Parts of Traditional grammar in Tamil 

language 

V. MORPHOLOGICAL RICHNESS OF TAMIL LANGUAGE 

Tamil is a classical language that is spoken by more than 66 

million people all over the world. It is a morphological rich 

content and complex in structured notes. It inflects to 

person, gender and invariably joins with auxiliaries to 

indicate mood, aspect, attitudes, etc. It takes both lexical and 

inflectional morphology [3]. The noun form of the language 

takes up almost five hundred word forms inflecting based on 

the post positions. The verb form inflects with the 

auxiliaries taking up approximately two thousand word 

forms. Tamil scripts are head-final state of language. It tends 

to change the word order which possibly makes   it a 

relatively word order free language.  

VI. CHALLENGES IN DEVELOPING TAMIL NLP 

APPLICATIONS 

Natural language processing task for Tamil language is very 

tedious and challenging. Interpretation and representation 

are the main chores of language computing. Apparently 

language processing demands for accurate representation of 

languages. Linguistically the natural languages are dynamic 

and ambiguous which craft this task demanding. The 

following are the elusiveness faced in constructing Tamil 

NLP tools. 

A. Identification of Morphemes 

Morphemes are termed as the basic and the fundamental 

components [4] since they partake in the development of 

language vocabulary. The morphemes tend to show various 

dimensions of grammatical categories. So identify the 

relative grammatical proportion remains an exigent task. 

The placement of suffix plays a predominant role in the 

positioning of morphemes. 

For Example:  Lexicon:     (sey) 

Grammatical features: Root/ Auxiliary Root 

B. Uncertainty in Word Class 

Lexicon can interpret different Part of speech or word class. 

Based on the text context the correct meaning of the word is 

identified. Few words take up the noun form in some 

context and verb form in demanding text.  

For Example: Lexicon:   ( padi ) 

Word class: Study (V) or Step (N) 

C. Indistinctness in Word sense 

Word shows discrete features in word classes. Though it 

depicts such features, the sense of representing the words 

brings a different meaning in the textual context. 

For Example:                . 

(She heard the song) 

(She asks the song) 

VII. MACHINE LEARNING APPROACHES 

A. Supervised learning of Morphology 

Supervised learning incorporates the external source of 

knowledge [5]. Applicability of supervised learning 

demands for training data that encompasses the details of the 

grammatical components of the word. It consists of 

information related to inflections, syntactic categories, 

syllabic notations etc.. The main ideology behind this setting 

is that the output of this training process facilitates the input 

process of the analyzers.  

Morphological rules upon the supervised setting 

are based on annotated data to their alignment with the 

orthographic words of morpheme representations. 

B. Unsupervised Learning of Morphology 

Unsupervised learning learns the data while execution. They 

don't not rely on any predefined data. The main core of 

unsupervised learning of morphology is the decomposition 

of roots and suffixes [6] without the prior grammatical 

knowledge. The identification of morphemes is the prime 

factor which helps in understanding the intricate structures 

of the language. This type of learning works on orthographic 

words without any grammatical coherence. 

C. Semi-supervised learning of Morphology 

This morphology learning is a combination of supervised 

and unsupervised learning. It consists of a training data 

which contains the information about the word that 

encompasses its grammatical notations followed by the 

pavement that allows the statistical approaches to be 

deployed for effective results. It is an integration of both 

rules and statistical information. 
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VIII. NLP TOOLS TO ENHANCE THE LEARNING HABITAT OF 

TAMIL LANGUAGE 

Among the Dravidian languages, Tamil languages are 

morphologically rich in content, complex in structural nodes 

and agglutinative in grammatical nature. Tamil words are 

made of one more affixes which lead to the different 

formation of word generation. NLP tools are developed 

based on three distinct phases: Character-level analysis, 

Word-level analysis and Sentence-level analysis. The tools 

like character analyzer works at the character level to 

identify the different properties of letters heading to the 

formation of words. Morphological analyzer and 

morphological generator analysis the properties of words or 

lexicons that can direct to various pattern of a sentence. The 

Chunker and Parts of speech tagger pertain to the analysis at 

the sentence level. 

 

Fig. 1: NLP tools to enhance the grammatical learning of 

Tamil language. 

A. Character Analyzer 

Analyzing each and every letter or character in a word is 

termed as character analyzer. Initially, it identifies the 

vowels form and consonant form and also recognizes the 

syllabic notation of every individual character. The  next 

phase of analysis is the  classification of vowel form and 

consonant form. The given letter is   categorized as short or 

long form of vowels and consonants as mellinam, vallinam 

or idaiyinam. Mathirai is the time taken to pronounce Tamil 

letters. This tool helps the learners to understand clearly the 

vowels, consonants and pronunciation of Tamil characters. 

B. Morphological Analyzer 

Tamil being a morphological rich content language and 

agglutinative in grammatical content requires deep analysis 

at the root level to represent the appropriate meaning of the 

word in the forms of morphemes and categories. Ideally, for 

Tamil language the inflections at the root level are post 

propositional, which takes up nearly few thousand forms of 

words. It undergoes both lexical and inflectional 

morphology. The derivational and compounding morpheme 

when added to the root of the word changes the meaning of 

the word and their respective classes is termed as lexical 

morphology. For inflectional morphology there is a change 

in the form of a word when the inflectional morphemes are 

added to the root word. To resolve this problem of 

morphological complexity morphological analysis tends to 

support the factor of decomposing the given tokens or word 

forms into a sequence of morphemes with their categories. 

This tool widely helps the learners in spell checking and 

also used as grammatical checker. 

 

C. Morphological Generator 

Morphological generator help in the formation of word 

forms based on the root word and the provided morpho-

lexical formation. It is the reverse process of morphological 

analyzer. It is an interactive process as the output is based 

on the input given by the user. This tool facilitates the users 

in the generation of different Tamil word forms which 

enables in better learning of Tamil words. Therefore this 

tool is an effective functional aspect of teaching languages. 

The effectual usage of this tool motivates the learners to 

understand the diverse word forms and morphological 

transformations of words in Tamil language. It also benefits 

the users by improving language vocabulary.  

D. POS Tagger 

Parts-of-speech tagging and chunking are the basic and most 

prevalent step in natural language processing tasks. 

Computations assigning of parts-of-speech categories of 

words are termed as parts of speech tagging. Chunking is the 

process of segmenting or decomposing a given text 

syntactically in a form of correlated word forms. Numerous 

machine learning techniques are being deployed in these 

tools to acquire automatically the linguistic data. Automatic 

computational task of these tools enables in the better 

development of NLP tools. 

IX. SIGNIFICANCE OF NLP TOOLS 

NLP tools are widely used in constructing many Language 

processing systems. The following are the probable systems 

developed  

 Simple Machine Translation system 

 Information extraction and retrieval 

 Question answering system 

 Speech and Dialogue system 

 Spell checker 

 Content analysis 

 Grammar checker 

 Automatic assessment tool 

 Automatic sentence Analyzer/generator 

 Knowledge representation in learning 

The following are the factors forecasted by the 

learners at ease to learn the Tamil language using these NLP 

tools. 

 Increase in language vocabulary. 

 Computer Assisted Learning/Teaching 

 Improvise writing and reading skills. 

 Envisage grammatical pattern  of a sentence 

 Interest in grammar which motivates in learning 

Tamil language 

X. CONCLUSION 

Machine learning approaches are the current state of art for 

developing NLP tools. These tools when interlinked with the 

traditional source of language tool can motivate the learners 

in learning the language in a better way.Tamil being a 

morphological rich in content  are highly benefited with 

these NLP tools as it enhance a fair platform for 

learning.This paper gives a detailed view about the NLP 

tools available for Tamil language that can be incorporated 
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along with the teaching and learning tools of Tamil 

language. 
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