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Abstract— The processing of natural languages using Computational Linguistics is an important domain of NLP(Natural
Language processing). Many sentences are written in a natural language which may be defined as units, explicitly "linguistic
units" which are meaningful and involve one or more words linked together in accordance with a set of predefined rules called
‘Grammar’. Grammar checking is the task of detection and correction of grammatical errors in the text. Though a lot of work
is done particularly for English language yet scant work is done for various Asian languages. This paper explores the
contribution made by various researchers in this sphere. This paper critically analyses advancements made in relevance to
global context. This facilitates better understandability, comparison and evaluation of previous research.

Keywords— Computational Linguistics, Natural Language Processing, Grammar checking, Grammatical errors.

L INTRODUCTION This paper reports on a systematic review that focuses on various
approaches for automatic detection and correction of grammar
errors in various Asian language text. While reviewing the
literature, summarization of many details is done to possible extent,
explaining the complete architecture followed, along with its
strengths and limitations. Our intention is to provide a platform for
comparing the existing approaches that will help in taking further
research decisions.

Human beings communicate through a mode referred to as a
"Language". Computational Linguistic is an interdisciplinary field
of computer science and linguistics has collaboration with Artificial
Intelligence area, and is concerned with computational aspects of
human natural language[1]. Although existing technologies are far
from attaining human abilities and have major feats in related
application development, computers are not able to correspond to
human thoughts. As people share knowledge, ideas, thoughts and

. . - : S The paper is organized into following sections: Section Il presents
information with each other using natural language, it is also pap g g P

the Nuts and Bolts of communication mode. Section I1I presents the

possible to share the same with computer with the help of applied
CL that too, in natural languages only. To complete communication
and to make it meaningful, used language must follow set of rules
involved in it. A grammar checking tool can provide automatic
detection and correction of any faulty, unconventional or
controversial usage of the underlying grammar. The generalized
functionality of a Grammar Checker is depicted in figure 1.
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Figure. 1. Functional diagram of a Grammar Checker
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systematic review on the basis of legitimate parameters. Section IV
presents a detailed and critical review of various approaches along
with a comparative analysis. Finally, section V concludes our paper
and suggests some directions for further research.

Il. NUTSANDBOLTS OF COMMUNICATION
MODE

Natural languages provide a mode of communication within human
beings with main intension of sharing information and knowledge
transfer. Information can be made available either in text-form or
speech-form. The building blocks are Morphemes, phonemes,
phrases, words, vocabulary ,grammar, sentences. Rules of that
language (grammar) should be duly followed for naming a sentence
as "Valid". On the other hand, "Invalid" sentences are not effective
to share knowledge. A Sentence in a natural language follows a
structure and can be analyzed at the word level, part-of-speech
level and at an arrangement of subject, object, verb etc. [1].
Language grammar rules are explicitly provided through
instructions and are helpful for sentence formation. Sentences are
generally classified as Simple, Complex and Compound on the
basis of the internal structure of phrases.

For effective communication the syntax and semantics of a
particular sentence is validated. Common grammatical mistakes
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include Punctuation position, Disagreement of noun / verb / gender
etc., Tense mismatch and other factors [2]. Once rules are
predefined, a grammar checker is used to examine the syntax of a
given text followed by error reporting and providing suggestions for
rectifications, if any [3]. An important constituent phase in the this
processing is to perform preliminary operation on the given text and
is commonly referred to as pre-processing. The general modules
undergoing this process are Sentence Tokenization, Morphological
Analysis, Part-of-speech tagging, Parsing.

I11. SYSTEMATIC REVIEW

A systematic review is different from a conventional review as it
summarizes the existing work in comprehensive manner. Such
review on grammar checking in Asian language as per the
recommended guidelines [4] is provided here. Various parameters
like Spelling, Syntax errors, Subject-Verb Agreements, Noun
Number, Punctuation, Semantic errors, Error Detection, Error
Correction, Sentence Category - simple, Compound or Complex are
used for analysis and is depicted in table 1.

Table 1. Asian Languages Grammar Checking error detection criteria

Asian Demographic Methodology Number of
Language region followed Speakers
(in
millions)
Nepali [28] Nepal, Bhutan, Rule Based 17
India, Burma
Urdu [29] Pakistan, India, Rule Based 104
Bangladesh,
Afganisthan,
Thailand
Bangla [30] Bangladesh, India, Data Driven 300
Andaman- Based
Nicobar Islands
Punjabi [31] India, Pakistan Rule Based 130
Hindi [32] India, Nepal Rule Based 545

Grammar checking methodology may be categorized as Rule
based [5], Statistical (Data driven) based [6] and Hybrid
based [7]. Various researchers had handled complexity of
large sentences in several ways. One such approach was
followed while developing a tool referred as "Text
Simplification for Reading Assistance” called KURA [8],
another tool called "HAPPI" (Helping Aphasic People
Process Online Information) [9] , a tool for Lexical
Simplification called "Putting It Simply: a Context-aware
Approach to Lexical Simplification"-SIMPLEX [10], Use of
a Psycholinguistic Database in the Simplification of Text for
Aphasic Readers- PSET [11], development of sentence
simplification tool for children’s stories in Italian [12],
Lexical Simplification for Spanish "LexSiS "[13],
Generation approach used for automatic Induction of rules
for text simplification [14], splitting of long sentence after
explanation generation [15], maintaining discourse when
performing syntactic simplification [16], text simplification
for information seeking applications [17], splitting of
Vietnamese sentences for Vietnamese English machine
translation [18], simplification of Newspaper text to assist
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Aphasic reader [19], developing an authoring tool which
provides text simplification techniques whilst writing a
document [20], acquisition of syntactic simplification rules
for French [21], direct manipulation of parse tree [22],
automatic simplification of Bosque complex sentences using
dependency tree [23], simplification of Korean sentences for
deaf readers [24], sentence simplification to enhance multi-
document summaries [25], removing unnecessary parts of
sentences [26] and Spanish sentence simplification [27].
Table 2 represents the comparison of Languages,
Methodology adopted along with the name of country
wherein language is prominent, approximate number of
speakers.

Table 2. Asian Languages categorization with demographic and
methodology criteria
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IV. CRITICAL ANALYSIS OF ASIAN GRAMMAR
CHECKERS

After systematic review, critical analysis emphasizing
features of Grammar Checkers along with their evaluation
parameters is done and is summarized in table 3.

Table 3. Evaluation of Asian Grammar checkers with distinct features

Lang Method | Charact | Evaluation | Evaluation Sho
uage ology eristics Features Parameters rtco
Adopted Accur | Revisio | min
for acy n (%) gs
Checkin (%)
g
Gramm
ar
Nepali | Rule Shares Providing Detail | Details | Not
[28] Based Bangla error s not | not suita
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Urdu Rule Formulat | Provides Detail | Details | Lack
[29] Based es S-O- | error s not | not S
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V. CONCLUSION AND FUTURE SCOPE

An constructive application under the umbrella of Natural
language Processing in Grammar Checking. Prominent
applications include proof-reading and language learning.
Though in last ten years, development of Grammar Checker
as gained momentum but fever efforts were done as survey
for the same. Our paper, presented a comprehensive,
unbiased review of grammar checking techniques along with
their shortcomings with parameters not limited to their
features, performances and shortcomings. An conclusive set
of observations highlights the following:

a. No approach is full proof.

b. Grammar checkers are not widespread for public at large.
c. Semantic analysis, still remains a gray area.
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d. For real time applications, tools lacks scalability and
utility.

e. Amalgamation of various techniques can be carried out
keeping in mind the accuracy with size of corpus used.

f. Though performance has improved gradually, yet there's
ample scope of improvement.
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