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ABSTRACT  
 

Natural language processing which is abbreviate as NLP. It is a prominent area of research now days. NLP’s 

research and application discovers how computer can be used to understand and manipulate natural language’s 

speech & text to do some interesting and useful things. The term language in Natural Language Processing 

(NLP) has to be understood as natural languages like (Gujarati, Hindi, English etc...).  

The center of attention of this paper is to get the review of available technology and its proper method to apply 

the some of the aspects of NLP for the implementation of Gujarati Grammar. Our main focus is on the Rule 

base implementation because similar to every Indian scripting language Gujarati also have its own specified 

rules of composition for combining the consonants, vowels and modifiers. 
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INTRODUCTION  

In India there are various peoples talking & communicating in various languages and huge 

literature is available in different local languages which are not understandable to others in 

India itself. 

  

Here, we are concentrating on Gujarati Language. Gujarati language is belongs to Indo-

Aryan language and Indo-European language family and it is also closely related to ‘Hindi’ 

which is India’s most used language. Gujarati is the official language of the Gujarat which is 

India's westernmost state. Approximately 50 million people speak Gujarati language in India 

and near about 1 million people speak outside of India also as it is 23rd most widely used 

language in the whole world. The Gujarati phoneme set mainly consists of twenty-four 

consonants and eight vowels. 

 

 
Fig 1: Gujarati phoneme set (source: Internet) 
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Natural language processing is the branch of Computer Science with two basic goals: 

1. Understanding grammar and rules to work upon the specified Natural language. 

2. Build the system that analyzes the Natural language from different aspects  

 and minimized the man-machine gap. 

 

On the basis of theory there are two basic aspects of NLP: 
 

1. Natural Language Understanding (NLU) 

 Lexical ambiguity 

 Syntactical ambiguity 

 Referential ambiguity  
    

2. Natural Language Generation (NLG) 

 Text Planning 

 Sentence Planning 

 Text Realization or understanding 
 

A review of the various methods and paradigms of NLP with respect to the already 

mentioned four criteria related to the specification of: 

• Syntax and semantics, 

• Learn-ability, 

• Computational complexity and 

• Ambiguity resolution 

 

METHODOLOGY: 

From the below list out  methodologies we have to take decision that which is more important 

and useful for implementing the grammatical rules of Gujarati using NLP. This task will lead 

us to the expected solution of our goal. 

 Lexical Analysis: It Deals with recognition and identification of structure of the 

sentence. It divides the paragraph into sentences, phrases & words. It doesn’t deal with 

meaning of words, sentences & phrases.    
 

 

 Syntactic Analysis: It is mainly relies on grammar of sentence which analyzed in order 

to get the relationship among different words in sentence. Here the sentence is parsed as 

Adjectives, Noun, Verbs & other part of sentences. 
 

 Semantic Analysis: The actual meaning of the sentence is extracted from words used in 

it. It checks weather the word individually or group generate any meaning or not. 

 

 Disclosure Integration: In disclosure Integration the meaning of sentence is verified 

with sentence which comes before it. So, sentences can relate with each other for 

proper meaning rather than individual meaning.  
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 Pragmatic Analysis: Here the sentences are re-interpreted to verify the correctness of 

meaning in particular given context or situation. The Real world knowledge of 

language is must required. 

 

 
Fig 2: Process of NLP (source: Internet) 

 

REVIEW OF LITRATURE 
 

We have reviewed multiple research papers with a good amount of variation of technology 

& methodology of NLP. We have reviewed the work done in mainly Gujarati language 

because our major focus is on the implementation of the path-way of Gujarati Grammar in 

this digital world. 

The research paper titled “Morphological Rule Set and Lexicon of Gujarati Grammar: A 

Linguistics Approach” presents morphological rules for Gujarati language classes and 

lexicon database. In this paper we have presented useful package composed of 

morphological grammar rules, dictionary, test data, and a set of API. The rules are 

implemented in database for further processing and development of morphological analyzer 

for Gujarati language.[1] 
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The research paper titled “A Lightweight Stemmer for Gujarati shown an implementation of 

a rule based stemmer of Gujarati”. They have shown the creation of rules for stemming and 

the richness in morphology that Gujarati possesses. The stemmer is able to capture most of 

the morphological variants. They have like to perform a more rigorous error analysis so that 

a detailed error analysis report can be provided.[2] 

 

The approach proposed by the authors in “Gujarati Phonetics and Levenshtein based String 

Similarity Measure for Gujarati Language” paper is capable enough to identify similar 

strings of Gujarati language which are phonetically similar and are different because of just 

similar sounding matras or vowels. The work can be further tested on relevant corpus. The 

approach can be improved by improving the stemmer.[3] 

 

The authors have developed “Saaraansh: Gujarati Text Summarization System”. Though 

human generated summaries are difficult to achieve by automatic text summarization, still 

using linguistic components like Stemmer and String similarity measure, summary with 

good recall can be achieved. The performance of text summarization improves by adding 

linguistics components to it.[4] 

 

The same authors have also developed “Dhiya: A stemmer for morphological level analysis 

of Gujarati language”. In this paper, authors suggest DHIYA a stemmer for Gujarati 

language. This stemmer is based on the morphology of Gujarati language. To develop the 

stemmer, inflections which appeared most in Gujarati text were identified.[5] 

 

To understand a language, analysis has to be done at word level, sentence level, context level 

and discourse level. Morphological analysis comes at the base of all, as it is the first step to 

understand a given sentence.[6] 

 

In The paper “Hybrid Inflectional Stemmer and Rule-based Derivational Stemmer for 

Gujarati” they have used two stemmers for Gujarati- a lightweight inflectional stemmer 

based on a hybrid approach and a heavyweight derivational stemmer based on a rule-based 

approach.[7] 
 

IMPORTANT ASPECTS OF NLP 

 Normalization and tagging: acronyms can be specified as “તત.ત.” or “તતત” so these 

should be tagged and normalized.  
 

 Lemmatization: Lemmatization uses a language dictionary to perform an accurate 

reduction to root words. Lemmatization is strongly preferred to stemming if 

available.[22] 
 

 POS (Part-Of-Speech) tagging: POS is the task of assigning each word its (POS) tag. 

The most common ones are noun, verb, determiner, adjective and adverb.[22] 

Methods for tagging multiple methods available: 

Default tagger, Regular expression tagger,  unigram tagger and n-gram taggers. 
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 Named-entity recognition (NER) : NER is a sub part of information extraction that use 

to find and classify the named entities  in textual data into pre-defined categories like 

the names of people, companies, locations, expressions, quantities etc.[22] 

 

 Stemming: Stemming uses simple pattern matching and after that it will simply strip 

suffixes of tokens or word. In short it will Search the root of the particular word. [22] 

(Example: તતતતતત  ------ > તતતત )  

 
Fig 3: Process of Stemming (source: Internet) 

 

RESEARCH CHALLENGES FOR FUTURE WORK 

 

 Search for the standardization in the well known Indic language Gujarati & search 

for the proper solution for implementation. 
 
 

 Implement the techniques and methodology which are new and not implemented 

yet & search for the loopholes and limitation of it. 
 

 Willing to design a proper path or roadmap for complete Gujarati grammar 

implementation with suggestive design. 
 

 To resolve some of the basic problems of implementation like : 

 Ambiguity in translation & semantics of each character, word & line. 

 Lack of knowledge or vocabulary of Gujarati language. 

 Hard to check the proper Transition to another language for cross checking. 
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CONCLUSION 

In this effort of paper our main focus is on the “how Gujarati grammar’s implementation can 

be possible using available technology and suitable concepts of NLP?”,like other languages’ 

implementation. In Reality, the implementation of the grammar of Gujarati language seeks a 

huge work effort. The Biggest problem of implementation is 'standardization' of the Gujarati 

Language and its Grammar. Here we try to show at least a proper roadmap for the some of 

the language based rules in process of NLP.  In future any researcher may apply rule based 

morphological approach for Gujarati language classification and extend this work by 

implementation of grammar rules which can be used in other research in area of Natural 

Language Processing.  
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