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ABSTRACT

Spell-checking is the process of detecting and correcting incorrectly spelled words in a text paragraph. Spell
checking system first detects the incorrect words and then provide the best possible solution of corrected words.
Spell checking system is a combination of handcrafted rules of the language for which spell checking system is to be
created and a dictionary which contain the accurate spellings of various words. Better rules and large dictionary of
words is help to improve the rate of error detection otherwise all the errors cannot be detected. After detecting the
wrong or misspelled words ,the various spell correcting techniques are used to provide the best accurate correct
words or alternate words which higher the rate of correction of the wrong words. There are many systems available
for detecting and correcting text. The system is made to check the spellings and to correct them using various
techniques for Punjabi-Hindi text. We used hybrid approach to implement the Spelling checking and Correcting
System. This hybrid approach is a combination of “Dictionary look up approach”, “Rule based approach”, “N-Gram
Approach”, “Edit Distance approach” and use linguistic features of the Punjabi-Hindi language. This System gives
the result accuracy as 91% according to the research work for Punjabi-Hindi words. It gives nearby result up to 91%
of words tested in the input data.lt gives results for rest of 9% but not the best possible correct word was displayed
on the top of the correct word list from the database.
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INTRODUCTION

Spell-checking is the process of detecting and sometimes providing suggestions for incorrectly spelled words in a
text. Spell checking system can be created with the combination of handcrafted rules by considering grammatical
features of the language for which spell checking system is to be created and a dictionary which contain the accurate
spellings of various words in the target language. Basically, the better the handcrafted rule and larger the dictionary
of a spell-checker is, the higher is the error detection rate; otherwise, misspellings would pass undetected. Alas,
traditional dictionaries experience from out-of-vocabulary and data sparseness problems as they do not cover large
vocabulary of words necessary to cover proper hames, domain-specific terms, technical lexica, special acronyms,
and terminologies. As a result, spell-checkers will experience less error correction and detection rate and will fail to
encounter all errors in the text. All modern mercantile spelling error detection and correction tools work on word
level and use a dictionary. Each word from the data or text is searched in the speller lexicon. When a word is not in
the dictionary, it is detected as an error. In order to precise the error, a spell checker locates the dictionary for words
that look like the wrong word most. These words are then advised to the user who selects the word that was
intended. Spelling checking is used in various applications like machine translation, searches, information retrieval
etc. There are two main issue related to spell checker. These are error detection and error correction. In developing
upon the type of error non word error and real word error. There are many systems available for detecting and
correcting text. Spell checker can also be defined as it is a supercomputer application that analysis possible
misspelling in a text by referring to the accepted spellings in a database. In the database various accurate words of
the target language for which the spell — checker is to be made are stored which consists of proper nouns for males,
females, countries, states, rivers, mountains etc. The system is made to check the spellings and to correct them using
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various techniques for Punjabi-Hindi text. In this proposed system input in form of a paragraph is given that can
include incorrect words and the system will generate the result which contain the accurate text after eliminating the
errors. We will use hybrid approach to implement the Spelling checking and Correcting System. This hybrid
approach is a combination of “Dictionary look up approach”, “Rule based approach”, “N-Gram Approach”, “Edit
Distance approach” and use linguistic features of the Punjabi-Hindi language.
These approaches can be explained in brief as follows:

1.1 Dictionary lookup approach

In this approach each word in the paragraph which will be given as an input is checked for the database entries. If
the scanned word is found in the database then is considered to be correct word i.e. spellings of the word are correct
but in case the word is not present in the database table then it is considered as an incorrect word. After finding the
word incorrect various handcrafted rules are applied to generate the correct spellings of the word by considering the
linguistic features of the Punjabi-Hindi language, if approach generate the multiple entries for the single entry then
by using statistical analysis a more appropriate word id chosen by the system and is replaced with the incorrect word
to generate the result.

1.2 Edit Distance

Edit distance is an easiest technique in spell correction. This easiest method is based on the statement that the
person usually makes some mistakes if one, so therefore for each dictionary word the minimum number of the
fundamental editing operations (insertion, deletions, substitutions) required to convert a dictionary word in to the
non-word .the lower, the number ,the higher the probability that the user has made such errors. Through the
operation of adding, deleting and modifying, Edit-Distance changes a word into the minimum operating frequency
of another word.

1.3 Rule based Approach

In this approach handcrafted rules are made by considering the features of the Punjabi-Hindi language. These rules
are applied on the words in the paragraph which are not found in the database. By the help of these rules the system
attempts to generate the exact spellings of the word which is under observation.

N-Gram Analysis

This works when rule based approach fails to generate the appropriate word for the incorrect words. In this approach
system try to find the accurate word by considering its neighbor words by comparing with the existing paragraph
stored in the system. This method also helps to identify the correct word when more than two words are generated
by the rule based approach.

LITERATURE REVIEW

Ritika Mishra, Navjot Kaur, Design and Implementation of Online Punjabi Spell Checker Based on Dynamic
Programming, Volume 3, Issue 8, August 2013 ISSN: 2277 128X ,International Journal of Advanced
Research in Computer Science and Software Engineering

This paper describes the development and working of online Raftaar Punjabi-Hindi spell checker and also developed
a proposed algorithm for the correction of wrong words, This System gives the result accuracy as 80% according to
the research work for Punjabi-Hindi words. It gives nearby result up to 80% of words tested in this thesis. It gives
results for rest of 20% but not the best possible correct word was displayed on the top of the correct word list from
the database.

Neha Gupta, Pratistha Mathur, Spell Checking Techniques in NLP: A Survey, Volume 2, Issue 12, December
2012 , ISSN: 2277 128X ,International Journal of Advanced Research in Computer Science and Software
Engineering

In this paper author describes the various techniques for spell checking and error correction. This paper also
provides information about various available spell checking systems developed for various Indian language. In this
paper two techniques for spell checking are described which are (1) N Gram Analysis based on statistical technique
and (2) is Dictionary lookups. This paper describes the properties of various spell checker and spell Corrector, these
systems includes Bangla spell Checker, Oriya Spell Checker , Tamil spell Checker, Marathi spell checker, Punjabi
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spell checker etc. Techniques described in this paper for spelling error correction includes "Edit distance”,
“similarity keys”, “Rule Based Techniques", "N-Gram based techniques”, “Neural Network based techniques etc.
Baljeet Kaur, Review On Error Detection and Error Correction Techniques in NLP: Volume 4, Issue 6, June
2014 ISSN: 2277 128X , International Journal of Advanced Research in Computer Science and Software
Engineering
In this paper we have surveyed the area of spell correction and error detection techniques. Existing work related with
spell checkers in Punjabi-Hindi and Punjabi-Hindi language is also discussed. In this paper the author will
implement a Punjabi-Hindi spell-checker by using dictionary lookup and edit-distance based technique with more
accuracy. In this paper techniques for Error Correction are used (1) N Gram Analysis (2) Rule Based Approach and
(3) Edit Distance.

RESEARCH METHODOLOGY

We will use hybrid approach to implement the Spelling checking and Correcting System. This hybrid approach is a
combination of “Dictionary look up approach”, “Rule based approach”, “Statistical Approach, “Edit Distance
approach” and use linguistic features of the Punjabi-Hindi language. Dictionary Look up Approach and Edit
Distance Approach is used in the research which is already implemented. The system which is to developed will use
a hybrid approach to check and to correct the wrong spelled words. Now in this project research | will use the Rule
Based Approach and Statistical Approach with more accuracy.

5.1 Following are the steps of proposed algorithm:
Following are the steps of proposed algorithm :
Step I: Input the source string.
Step 11: Tokenize the input of first step into words.
Step Il For each Token compare it with the Dictionary.
Step IV Check whether it is correct or not. If it is correct, then go to Step Ill, otherwise apply Rule
Bases Approach.
Step V Again find the word from dictionary. If word is found go to Step Ill, otherwise apply Edit
Distance Approach.
Step VI Find the minimum distance from this Token to the word in the Dictionary.
Step VII Sort these words in ascending order of their distance.
Step VIII Check the words obtained with same distance by comparing previous and next word of the
target word to obtain best possible suggestion.
Step IX If the combination available in the database then replace the top most word obtained in step VII with
token otherwise go to step VII.
Step IX End.
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Figure 1.1
5.2 Rule Based Approach
In this approach a set of rules are developed by which the input token is compared. Every rule created in the rule
based is applied on the token and corresponding results is produced after applying the rule based approach.
The following are the steps of rule based approach:
Step I: input the Text to find the errors
Step I1: Tokenize the input of first step into words.
Step I1l: For each Token compare it with the Dictionary.
Step IV: Check whether it is correct or not. If it is correct, then go to Step Ill, otherwise apply Rule Based
Approach.
Step v: Use output of rule based system into next phase
Step VI: end
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5.3 Dictionary lookup technique
This approach is mainly used to check whether the particular token is correct or not by comparing the token with the
dictionary values. It is assumed that the word which is being checked is correct if it is available in the dictionary. To
create dictionary for various Punjabi-Hindi words, various resources like Punjabi-Hindi text books, online Punjabi-
Hindi websites are being used. The accuracy of the system is highly depends upon this phase. If the required word is
correct but not in the dictionary then it will give wrong output.

Steps for dictionary look up technique are as follows:

Step | : input the String data to be checked

Step |1 : Tokanize this input into words

SKIF THE WORD

RLULE APFLEL

YES

CORRECT THEWORD

YES

SEND OUTFUT TO SECOND
PHASE

FLOW CHART FOR RULE BASED APPROACH

Figure 1.2

Step 111 Compare it with the dictionary to check whether it is correct or not.

Step IV End
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5.4 Edit Distance Technique

This technique will work if rule based approach becomes unable to generate the accurate word. This technique is
used to find the nearest possible word from the dictionary to obtain the result. With the help of this technique
various suggestions are generated with respect to the token which is being checked in the ascending order of their
distances. In this approach, the word distance means the minimum number of operations required to equate the
wrong word with the word in dictionary.

The steps to implement this technique are as follows:

Step I: Input the text string

Step[ I1: Tokenize the input string

Step Il : for each word in the dictionary perform following steps IV and V

Step IV : calculate the distance of word from step 111 with input token

Step V Store the word and token in the temp location and ignore if distance is more than 3.

Step VI : Sort the words obtained in step V in ascending order and display it to the user.

Step VII End

FLOW CEART TORE AT MSTANCE APPSOACH

Figurel.3
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RESULT & DISCUSSIONS

To evaluate the performance of the system various inputs from various text books and online websites with some
errors in their words are input to the system and results are analyzed. It is calculated that the overall accuracy of the
system is 91%.

The result is shown as below:
Input 1:
Jd &ad S H T A6H 15 "8 1469[€] § Bd9, UfarAss &3 It 3ft &t 38, frd gt saare Afos

wityr AT 3, fe Ifemr ARG g I & o< 7 © yIH fod@ (IQ9Y9E) 1 Hofonr Ae J1 oA AEs 3 g
IS AGH-WES BRF3 J| fodst © fuzr, afenre ge Tr gt 7 Hios™ arg[9] filg 3538t @ ers-HHd ©
yeerdt 7S w3 @R fesd © g yAsHs fiieg It 9879 I6 &adt aae Aaifc] feat € H3r e & f3uzr /i
fogst € S ST T & 5 FRa 7 o fegst & ufgst ity g2t

output
Id &6 B F T AGH 15 WS 1469[€] § BII, UIA3® &3 Ife 3fe & 3821, fird gT soae Afas

wiftmr Jer J, fed I A gT I &oa 2 H © YarH fod? (IPuads) e Hatfowr Jer J1 for 7 3
JE I AGH-WHES HAS3 J| fegs' © fuzr, afenre de vr St 7 Hig3r ag[9] flls 3833t © ens-
HHS B UeeTdt AG W3 B feod € ffd HASH® frivies It 5579 J& &adt ade AGI[t] ffgs & i3 & &
f3uzT 7t fogs’ < 3t ST T &' 89 oot A H fogst < ufgdt fitd S=t

Input 2:
Jg 7 fers 393 © I3 J& *3 UdDl 86 Hu ue feg AfF3 forsndt 21 @ S84 A9 UaH dedf €3 7

fefem yarg &t 3733t 3 it it uduaret § &3 I 9 2Memm G & THIGE wrargt 3 wigwH yErdmit &
fsgraaasT & g i3 wu it & 89 @urge <t oSt fed /i i U o ogH @3A= 3 dl3a Je B g wr d
WEY ST wieH &8 B T fipes wyE ¥ floe w3 G5t © Ia S9H T HIs 99 d 8% § Af3 fegd 9%
<t ffemr-Sifemr ER1 widst It @ergde’ v H € Hies &9 s a1 Ifgewa fed gar § Ut 2 &
SATE vy H & for g9 € feargaesT eIA8E Sl UsH % Wiy U3t § uret S 5g Si3

Output
Jd i fems 9793 © 99 A& '3 uds| 85" Ho ya oo AfE3 fersnd S @ SIS A TaH dedf 63 7 A

fefem Yarg &t 3733t 3 Tnft ToH! udua=t § &3 I A =Memim 85T & TIHEGST WiTrdh 3 wiSHH YErgh T
fsgramasT & Ygar &3t wry i €t 39 §urge & garst fog A i3 vy fan o9 €3A< °3 fed39 J8 8ot &9
A WSS BTl wie™ &8 B T s wnuE 28 fige w3 8% € e I T Has a9 d 8% § A3 feeag
3% < fHfemr-Eifemr 221 wids It @ergde i i © Hies 99 g g6 afgene e gar duet e &
A Wy i S oA I9H & fsargassT TIAgE BEl UsgH 28 WiiE 83t § Urel 8 5 &3

To evaluate the performance of the system various inputs from various text books and online websites with some
errors in their words are input to the system and results are analyzed. It is calculated that the overall accuracy of the
system is 91%.
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The result is shown as below:

S.No. | Total No. of words in | Errors in | Correction by | Accuracy  of | Errors Accuracy
paragraph Paragraphs Edit Distance | Edit Distance | Corrected | of
Technique Technique by Proposed
Proposed System
System
1 75 10 9 90% 10 100%
2 107 15 13 86% 14 93%
3 132 19 16 84% 18 94%
4 150 25 22 88% 24 96%
Table 1.1
Following graph is showing the comparison of existing and proposed system
30
25
3 20
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g 15 B Existing system
§ B Proposed System
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5 -
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75 Words 107 words 132 words 150 words
Figure 1.9

Here this graph represents the corrected error by existing system and proposed system. It shows from 75 words
system detects 10 error words and existing system corrects 9 and proposed system corrects 10 words. In next input
from 107 words there are 15 error words, existing system corrects the 13 words whereas proposed system corrects
14 words and so on.

Accuracy Comparison of existing and proposed system
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Figure 1.10

This graph shows the accuracy of existing system and proposed system. From the input of 75 words existing system
gives 90 % accuracy whereas proposed system gives 100% accuracy and for 107 words existing system gives 86%
and proposed system gives 93% accuracy and so on.

CONCLUSION AND FUTURE SCOPE

In our Research work, we have developed an online Punjabi-Hindi spell checker and also developed a new proposed
algorithm for the correction of wrong words according to the dictionary. Proposed system is based on hybrid
approach in which three approaches which are rule based approach, dictionary look up approach and edit distance
approaches are used into one. The main features of Punjabi-Hindi spell checker are large database, online
application, easy to operate, email and printing options. This System gives the result accuracy as 91% according to
the research work for Punjabi-Hindi words. It gives nearby result up to 91% of words tested in this minor project. It
gives results for rest of 9% but not the best possible correct word was displayed on the top of the correct word list
from the database. In this Research work, the word is not given the highlighter for wrong words. The future scope
for this project as the words highlighted with red highlighter which are not correct according to the dictionary. For
further research, some grammatical rules like the combinations of noun, verb, and adverb may be added. In future
more databases can be added to the system to improve overall accuracy.
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