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ABSTRACT: Spell checking is a primary task in the world that validates sentences in proper way. The spell Checker
process is a valuableprocess within language processing. For any language Spell checker is one of the most important
process to deliver quality results. A spell checker is a software processthat identifies and corrects any spelling error in a
text. Spell checkers approach can be bind with other research areas like Machine translation, Information retrieval,
Natural language processing, etc. or they can be clubbed with other software’s likecompilers, word processor
software’s to generate quality results. Our review covers common spell errors, overview of the spellchecking process,
spell checkers of various languages withtheir approaches and performance evaluation in a simple way, which would be
helpful for developing new tool and system in this paper. The survey concludes with the discussion of different
techniques included in existing spell checkers for Indian Languages.
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I. INTRODUCTION

There are severalprofessional as well as non-commercial spelling error detection approachesand correction tools are
available in the market all popular languages. Every technique works on a word’s level with the help of integral
dictionary/Word net as the backend database for correction and detection approach to generate absolute results. Every
word of the texts is looked up in the speller lexicon. When a word is not in the dictionary, and then there will be
counted as an error. In order to rectify the error, a spell checker searches the dictionary/Word net for the word’s that are
most resembled to the erroneous word. These words, then suggested to the user to choose the intended word. Spell
checking is used in various applications scenario like machine translation, search, information retrieval, etc. Spell
checking techniques comprises of two stages, mainly error detection and error correction. In this work we will have
made a study on the developmental approaches as well as roles of spell checker with respect to various applications
based on Indian languages especially on Marathi language which would be helpful for developing new tool.

1.1 Types of Spell Errors

In this section various approaches that were designed based on spelling errors mechanism and trends also called
error patterns have been studied. According to studies, generally spelling errors are divided into two type’s
Typographic errors and Cognitive errors.

e Typographic Errors Approach(Non-Word Errors)
These and therefore do not follow any linguistic criteria. The typographical errors fall into one of the four
categories.
1. Single letter insertion.
2. Single letter deletion.
3. Single letter substitution.
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4. Transposition of two adjacent letters.
These erroneous words are considered as misspelling of other words in the language. The errors create by any one
of the above modify operations are also called single-errors.

e Cognitive errors (Real Word Errors)

These errors happen when the correct spellings of the words are not known to us. In the case of cognitive errors,
the pronunciation of the misspelled or wrong word is the same or similar to the pronunciation of the proposed correct
word.

1.2 Error Detection & Correction

Error Detection Techniques: The main thing in spell checking is to detect the errors in written text. The error
detects process usually involve of find to see if an input string is a valid dictionary word or not. Efficient approaches
have been invented for detecting such types of errors in a simple way. Spell checkers rely mostly on dictionary lookup
and N-gram techniques which is very important.

Error Correction Techniques: When an input word is detected as an error in writing text, then spelling correction
techniques are applied to erroneous word to correct the word or providing correct suggestions for the word this process
is called spell correction mechanism.

Thereare different isolated word error correction approaches based on minimum edit distance, similarity keys, rule
based on error patterns, n-grams, probabilistic and neural network techniques etc.

1.3 Error Detection Approaches

Error Detection Technigques

N-gram Dictionary Look-up

Fig:1 Error Detection Approaches
¢ N-gram Analysis

N-gram analysis is an approach to find incorrectly spelled words in a mass of texts in dictionary. Instead of comparing
each entire word in a text to a dictionary, just N-grams are checked for generating quality results. A check is checked
by using anN-dimensional matrix where the real N-gram frequencies are storedin database. If a missing or infrequent
N-gram is found, the word is fade as a misspelling, otherwise not. The n-gram is a combination of consecutive
characters taken from a string with a length of whatever n is set to. This approach is a language independent as it
requires no knowledge of the language for which it is used generally. In this algorithm, each string that is involved in a
comparison process is split up of adjacent N-grams. The comparability between two strings is obtained by finding the
number of same N-gram that they share and then calculating a comparabilitycoefficient, i.e. the number of the N-grams
in common (intersection), differentiated by the total number of N-grams in the two words (union).
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e Dictionary Lookup

A dictionary/Word net is a lexical source that contains a list of correct words of a particular language in a simple way.
The non-word errors can be easily detected by checking each word against the dictionary in a database. The limitation
of this approach isproblems to keep such a dictionary up to date, and sufficiently extensive to cover all the words in a
text. These resources are used for preparing, processing and managing semantic information and knowledge needed for
the computational processing of a natural language processing. An example of such a large-scale lexical resource is
given by a semanticontology that covers many words of a language and has a hierarchical structure based on the
relationship between concepts. It covers nouns, verbs, adjectives and adverbs. Therefore, we extracted all the words
contained in it with all its semanticrelationships.

1.4 Error Correction Approaches

Error Correction Techniques

NemralBased |4~

Edit Distance Probahilistic

Similarity Kevs Rule-Based N-gram

Fig: 2 Error Correction Approaches
e Edit Distance

It is one of the popular tools based on the assumption that a person generally makes few errors, i.e. only one erroneous
character operation (insertion, deletions, and substitutions) necessary to covert a dictionary word into the non-word.
Edit distance is important for correcting errors resulting from keyboard input, since these are often of the same kind as
the allowed modify operations in our proposed approach.

o Similarity Keys

An index/key is assigned to each dictionary word for comparing with the key computed for the non-word. The word for
which the keys are most same are selected for generate dictionary look up meat data, such an approach is speed
effective as only the words with similar keys have to be process with aexcellent transformation algorithm this method
can handle keyboard errors in a very simple way.

e Rule-based Techniques

Rule-based methods are interesting and very innovative. They work by having a set of rules that search common
spelling and typographic errors and applying these rules to the misspelled word for making and compare dictionary
look up in a database.Each and every accurate word generated by this process is taken as a correction suggestion in a
simple way. The rules also have probabilities, making it possible to range the suggestions by accumulating the
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probabilities for the applied rules for generating quality results. Edit distance can be viewed as a special case of a rule-
based technique with limitation on the possible rules in this approach.

e N-gram-Based Techniques

N-grams can be used in two methods, either one with a dictionary or without a dictionary. Another Used without a
dictionary, n-grams work to find in which position in the misspelled word the error occurs using N Gram Approach. If
there is a unique way to change the misspelled word so that it only contains valid N-grams, this is taken as the
correction. The performance of this method is limited. Its main virtue is that it is easy and does not require any
dictionary. Together with a dictionary, n-grams are used to suggest the distance between words, but the words are
always checked against the dictionary look up. This can be done in different alternativeways; for example check how
many n-grams the misspelled word and a dictionary word have in common, weighted by the length of the words.

Il. LITERATURE SURVEY

They planned and designed a rule-based spell checker for Marathi, a significant Indian Language. This is oftenthe
primary initiative for morphology-based spell checking for Marathi. The spell-checker relies on the principles of
morphology and also the rules of writing [1].

In this work they needmentionedtotally different techniques and concerning different spell checker accessiblein several
Indian regional languages and study concerning all spell checker whose websites area unitaccessible and check their
potency through their ranking. In future they're going tocreate a Punjabi spell checker. They’re going tomixconception
of Al (artificial intelligence) and information processing (natural language processing) to make Punjabi spell checker so
user will get acceptableword for misspelled word [2].

This work describes the eventand dealing of on-lineRaftaar Punjabi spell checker and conjointly developed a
plannedalgorithmic program for the correction of wrong words. According to the analysis work for Punjabi words, this
system provides the result accuracy as eightieth. It providesclose result up to eightieth of words thatarea unit tested
during this thesis. It provides results for remainder oftwo hundredthhowever not the most effectiveattainable correct
word was displayed on the highest of the properthesaurus from the info [3].

The spell checkers in Indian languages area unitthe fundamental tools that require to be developed. A spell checker may
be asoftware system tool, that identifies and corrects any writing system mistakes in an exceedingly text. A spell
checkers may be combined with alternative applications or they will be distributed severallyduring this work the
author’sarea unit discussing each the approaches and their roles in varied applications [4].

This work planneda brand new context-sensitive writing system correction techniquefor investigation and correcting
non-word and real-world errors in digital text documents. The approach hinges around knowledge statistics from
Google internet 1T 5-gram knowledge set consists of a giant volume of N-gram word sequences, extracted from the
globe Wide internet. Basically, planned technique includes a slip detector that detects misspellings a candidate spellings
generator supporteda personality 2-gram model that generates correction suggestions, and a slip corrector that performs
discourse error correction [5].

Spell checkers may be combined with alternative analysis area units that are that specialize inlinguistics like MT, info
retrieval; tongueprocess etc. or they will be clubbed with alternative software’s like compilers, applications program
software’sduring this work authors have created a study on the biological process approaches similarly as roles of spell
checker with relevancevaried applications supported Indian languages [6].

The main goal of the spell checker is to supply a unified treatment for varied spell corrections. First the spell checking
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and correcting the matterare formally representedso asto supplya stronger understanding of those tasks. Spell checker
associate degreed correctorsare either complete application capable of process a string of words or a text or as an
embedded tool thatis an element of a bigger application likeanapplications program [7].

This context, alongside the knowledge of the group represents the co-occurrences of tags all told the resources of the
repository, may be exploited to supply interactive tag spell checks and correction. They developed this conceptin an
exceedingly framework, supported a weighted tag co-occurrence graph and on nodes connection measures outlined on
weighted neighborhoods [8].

In this work they conferredeasystrategies for construction associate degreed analysis of finite-state spell-checking tools
mistreatment an existing finite-state lexical automaton, freely accessible finite-state tools and web corpora no
inheritablefrom comeslike Wikipedia. As associate degree example, they use a freely accessibleASCII text file
implementation of finish morphology, created with ancient finite-state morphology tools, and demonstrate speedy
building of Northern Lapp and English spell checkers from tools and resources accessible from the web [9].

In this work, they planneda straightforward, flexible, and economical hybrid spell checking methodology based mostly
upon phonetic matching, supervised learning, and associative matching within the AURA neural system. They integrate
playacting Distance and n-gram algorithmic programs that have high recall for typewriting errors and a phonetic spell-
checking algorithm in an exceedingly single novel design. This approach is appropriate for any spell checking
application although aimed toward isolated word error correction, notably spell checking user queries in an exceedingly
program [10].

This work presents a way for incorporating word pronunciation infoin an exceedinglycrying channel model for writing
system correction. The plannedtechnique builds a definite error model for word pronunciation. By modeling
pronunciation similarities between words they accomplisha considerable performance improvement over the previous
best performing arts models for writing system correction [11].

Proposed technique for the correction of writing system errors found in electronic documents thatarea unit derived from
a logical analysis of the matter. Specifically, set theoretical definitions area unit given for similarity relations that
describe sure properties that character strings might have in common. These definesarea unit then directly encoded into
a programming language program. The benefitsand drawbacks of this techniquearea unitmentioned, and a few
suggestions for moreanalysisarea unitcreated [12].

In this work the Spellchecker is intended for Hindi that is enforcedemploying a hybrid approach. Error is detected by
lexicon look-up. Error correction is completed by mistreatment Minimum Edit Distance technique wherever the nearest
words within thelexicon to the error word area unit obtained. These obtained words area unit given priority employing
aweight agealgorithmic program and applied mathematicsMT (SMT)[13].

Tablel: Tabular Literature Survey

Author Approach Strength Limitations
Rakesh Kumar | A study of the developmental | This system is design spell checker Work on Dogri as well as
et.al[6] approaches as well as the roles | for Dogri as well as Urdu language Urdu language only.

of spell checker with respect with approach based on dictionary
to various applications based lookup techniques for detection and

on Indian languages. minimum edit distance techniques for
correction of result.
Bhaire et. al[7] | Various search and replace Easy Identification. Does not differentiate
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algorithms are adapted to fit
into the domain of spell
checker. Spell checking
identifies the words which are
valid in the language as well
as misspelled words in the
language.

Identifies the most of spelling and
typing errors.

Finds where a space between two
consecutive words may have been
excluded during typing by suggesting
that the word is a spelling mistake.
Offers the list of spellings as
suggestions, one of which may be the
correct one.

Correct Accuracy.

homonyms (e.g., by — buy,
their — there —there, too — to
— two) so does not identify
incorrect spelling of
homonyms.

If the user-written word
contains too many errors
then it may not offer any
alternative spelling.

If the error is at the starting
of the word, then it may not
offer any alternative
spelling.

Randhawa They will combine concept of | Surveyed the spell checker Cannot get appropriate
et.al[2] Al (artificial intelligence) and | techniques and websites of available | suggestions for misspelled
NLP (natural language spell checker in regional language. words.

processing) to create Punjabi Also they have discussed about
spell checker so that user can | importance of Punjabi language.
get appropriate word for
misspelled word.
Mishra and This work describes the Large database, online application, The best possible correct

Kaur et. al[3]

development and working of
online Raftaar Punjabi spell
checker and also developed a
proposed algorithm for the
correction of wrong words.

easy to operate, email and printing
options.

word was not displayed on
the top of the correct word
list from the database.

Gupta and
Mathur et. al[4]

Error detection and error
correction. In this work the
authors are discussing both the
approaches and their roles in
various applications.

Discussed various detection and
correction techniques which are
useful in finding the text with error.

Not work on detection and
minimum edit distance
techniques for correction of
result in the area of Indian
language spell checking.

Mohammad The proposed method That generates correction Performance of the error
Alwani, et. comprises an error detector suggestions, and an error corrector detection and correction
al[5] which detects misspellings, a | that performs contextual error processes is low.
candidate spellings generator | correction.
based on a character 2-gram
model.
P.Kundra Bangla Spell Checker which It has facility to add new words in the | However, Suggestions
et.al[8] can act in both offline and dictionary against which spellings are | cannot be given on some

online notes. User type’s
bangle text, it checks for
wrong spelling and gives
suitable suggestion. On the
other hand, one can run this
software on previously typed
material such as An OCR
Document.

checked.

infected words.

Shah and Patel

In this work they discussed the

Discussed about all the existing

Not developed a tool based
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et. al[15]

spellchecking algorithm. First
they discussed about basic
error types. In which classes
of error, its causing factors
and some statistics are
discussed.

algorithms and which additional
functionality should be added in
existing tool. Identified their strength
and weakness, and conclude that
which algorithm gives better result in
which criteria.

on this entire algorithm
which will give result
practically.

Monisha Das et.
al[14]

The words are indexed

according to their word length
in the word’s database in order
for effective searching. On the
basis of the miss spelled word.

The word files are stored in ASCII
Format which supports Oriya, Hindi
and any font in English.

The Process is quite slower
than other spell checkers as
it takes backwards direction
also for checking.

Hodge and
Austin et. al[10]

This author developeda
simple, flexible, and efficient
hybrid spell checking
technique based upon phonetic
matching, supervised learning,
and associative matching in

Developed Rule base approach is
sufficient for the spell checker. They
were developing as the phonetic
module will be integrated with
alternative spelling approaches (n-
gram and Hamming Distance).

The best match
process is slower.

the AURA neural system.

111. CONCLUSION

‘In this survey, analyzed different spell checking approaches along with key concepts, spell checkers and the study of
various spell checkers approaches on the scale of theirfeatures such as types of spelling errors, weaknesses and
evaluation. The survey contains with a study of various features of spell checkers thus leading to the future scope for
developing spell checkers for uncovering languages with feasible approach. It is observed that other than Marathi
language, most of the spell checker are available for English and other language. Number of Indian Initiativetakes place
for survey of popular Indian languages like Hindi, Punjabi, Urdu etc., but not done much work on spell checker
forMarathi language. Hence our future research work aims to develop spell checker for Marathi Language. Firstly,
observed commonly occurring spelling mistakes.”
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