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Abstract: Spellchecker is software that analyzes possible
misspellings in the text. It is the process of detecting and
sometimes providing some suggestions for incorrectly spelled
words in a text. If dictionary of spell checker is larger than
higher is the error detection and error correction rate. Though
considerable work has been done in English language but not
much work has been done in regional languages of India
including Punjabi and Hindi. Punjabi is the official language
of Punjab state in India Punjabi is world’s 12th most widely
spoken language In Punjabi language, there is very small
amount of work is completed in this region.. Hindi is the
official language of 11 vowels and 33 consonants. Hindi is
also the third most spoken language in the world. A few work
is done in Punjabi-Hindi spell detection and correction field
and it is not easy task to identify errors in Punjabi-Hindi text.
The spell checker systems are online available but as not
stand-alone applications. The only available spell checker for
Punjabi is “Akhar” "Raftaar” and “Sudhaar”. “Akhar” is paid
software that is not available free for its use to everybody and
“Sudhaar” spell checker is a desktop application Some paid
Hindi spell checker software’s are also online available.
“Hinspell” & “Hinkhoj” are available spell checkers for Hindi
language but a lot of improvement is needed. NLP (Natural
language processing) is a field of computer science concerned
with interaction between computer and human language. We
have developed a combined spell checker and error correcting
system for both Punjabi and Hindi Language. We used hybrid
approach to implement the Spelling checking and Correcting
System. The proposed system use hybrid approach which s a
combination of various approaches like rule based approach,
dictionary lookup approach , edit distance approach and N-
Gram approach. Proposed system is tested with various inputs
collected from different sources and results are found very
accurate than that of existing system.

Keywords: Spell Checking, Error Detection, Error Correction,
Punjabi, Hindi, Dictionary-lookup, Hybrid approach.

1. INTRODUCTION
A spell checker is a technique which identifies the incorrect
or misspelled words and replaces them with the best possible
combination of correct words. For find incorrect word firstly
system checks the word in the dictionary. If the word is
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finding in the database then it assume to be correct word and if
it is not present in the database then system assume this word
incorrect and perform the required process to generate best
possible combination of correct word. The ways in which the
words can be meaningfully combined is defined by the
language’s syntax and grammar. The actual meaning of words
and combinations of words is defined by the language's
semantics. Hindi is the official language of India which
consist 11 vowels and 33 consonants. Hindi is also the third
most spoken language in the world .Spell checking is the
process of detecting and providing correct suggestions for
misspelled words in a written text. Spell correction is a one of
the main functions of word processors, search engines, text
editors, and optical character recognition. Error detection,
suggestion generator, error correction are three main steps in a
spell checker. Error Correction is a major issue in the language
processing field. Much research has been done in this area
over the years. Before studying about error detection and
correction, it’s very important to know how spelling errors
occurs. 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 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.

Types of errors

1. Insertion error(IE): when at least one extra character is
inserted in the desired word. Ifjo  ljo gfotko™ gfotdko,
;kok ko, HTGHT A 3TGHT, A3 - HIT

2. Deletion errer(DE): when at least one character is deleted
in the desired word.
gfotko N gfoto, rb ” rZb, 3T9HTT » JTIHTA

3. Substitution error(SE): when at least one character is
substituted by the other character.

gfotko ~ gfotBo, &freT ~ #7e], Hiwr - AT
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4. Transposition error(TE): when two adjacent characters are
transposed. gfotko ~ gfotok ,oks ~ osk eow ”~ ewo

3T9HATA N 3T9eTkH
5. Run-on error(ROE): when there is space missing between
two or more valid words. gfotko tkd ~ gfotkotkd, T=TTe &

A G3TTeeh, AT B A ARTER, Wed H'E - WedHE

6. Split word error(SWE): This is Opposite of Run-on error
when some extra space is inserted between parts of a
word. The error can be removed by removing the extra

space. gfotko » gf otko, HGRITSIT N HgT TS, dhtko ~ dh
tko, T4t - © T

2. LITERATURE SURVEY

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 language is also
discussed. In this paper the author will implement a Punjabi
spell-checker by using dictionary lookup and edit-distance
based technique with more accuracy. In this paper techniques

Architecture of Proposed system
el |

for Error Correction are used (1) N Gram Analysis (2) Rule
Based Approach and (3) Edit Distance

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.

3. PROPOSED WORK

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. 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.

Input Punjabi-
Himdi text
Punjzbi-Hindi Dhctionary
Creation of Error
. 1 = . =
dictionary Cretection
Text Lookup
Error selection
3 w
corract Summestion
Word Error
- -
Te=xt replacement | selection correctiomn
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Fig. 1.1( Error Detection)
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Following are the steps of proposed algorithm:

Step I: Input the source string. | WIPUT THE TEXT DATA I
Step 11: Tokenize the input of first step into words. —— X -
TOKENIZE THE INFUT INTO
WORDS
Step 111 For each Token compare it with the Dictionary. T
I COMPARE WORD WITH DICTIONARY I

Step IV Check whether it is correct or not. If it is correct, then

SKIF THE WORD

go to Step Ill, otherwise apply Rule Bases Approach.

Step v Agam find the word from_ dlc_tlonary. If word is found I APPLY THE RULEBASED APPROACH AND EDIT DISTANCE APPROACH |
go to Step Ill, otherwise apply Edit Distance Approach. T
- - . . I AGAIN COMPARE WITH DICT IO NARY I
Step VI Find the minimum distance from this Token to the T
WOrd in the DiCtionary_ GEMERATE ALISTOFSUGGESTION WITH IMINIMUL DISTANCE AND SORT
THE WORD IM ASSSECENDING ORDER ACCORDING THE DISTANCE
. . L 4
Step VII Sort these words in ascending order of their distance. e sy s T S
AND MEXT WORD OFTHE TARGET WORD

Step VIII Check the words obtained with same distance by
comparing previous and next word of the target word to
obtain best possible suggestion.

I REFLACE THE WORD AT TOF INSUGGESTION UST I

Step IX If the combination available in the database then _ i _

replace the top most word obtained in step VII with token 1 bbb J¢
otherwise go to step VII.

Step IX End.

Fig. 1.2(Flow chart of hybrid approach)

Punjabi - Hindi Spell Checker

Select Language | [Puniabi  [=]
Punjabi

Input Text Hindi file chosen Import Data

Error Word

Correct output Add to dictionary

Generate Sugestions ] [ Reset ] [ Dictionary creation l

Punjabi - Hindi Spell Checker

Fig:-1.3 (User Interface of Punjabi-Hindi Spell Checker)

3.1 Dictionary creation database for the spell checker. Microsoft access 2007 is used
Dictionary creation is a tool used in spell checker application to create a database for Punjabi-Hindi spell checker. As
to create the dictionary. This dictionary will be used as a
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Shown in figure 1.4 & 1.5 by clicking on insert data button, words will be added into database of the spell checker.

Dictionary Creation

WA NS T LIT% ™ T TATHO T AT g O T o TR T T g e I T T o |

mtmmmwmrmmalﬁmaﬁ
wa # @ST 36A0T §) TF ARG 1 #@G @ 997 g Iodew ¢ HT 9HE
SeaT §: diew wrel, $W, @9 H#N e gratug #rd, e
Hellet, =l T, T, WSThal, @G HMg &1 =T, Hoda
U=, HT-waer HY EEeN & o9 T @ &1 Soqes| g9ea i
AT A W FG W ATGF FEAT F Hew g WAl F FR@ § S T
mmmwﬁsmﬁmwmﬁ%‘J

1

[Insert Data| [ Goto spell checker |

Fig:-1.4 (Dictionary cre:’;ltion tool For Hindi)

Dictionary Creation

=

G3uea 3 99 iy Seud In: fefimea A, 49, 99 w3

famEl FEgt v, fAeEt HAeT, WEs AT, AeSd, FEES, 9

wifz = fagns, B3 gaerg, Ao-AUe w3 fefew 2 38 w2 o3
o §3uesl Uee ffg 593 5 A9 3 <0 oy @ fogaw file 2@
TS g5 # @ 23feE mige 8 & fERus meer W difgees

e &l

m

1

| Insert Data| | Goto spell checker |

Fig:-1.5(Dictionary creation tool for Punjabi)
4. RESULTS
Input 1
FI3 & Yot Ay S wafsed Suet err [fg A3 93t @raiiu © A9 3 337 ©F J| 993 FIBd a9 <8 AR 79
H3et A 3 <3 W T A9 3 €9 °F J1 993 © UsH R Ufarss €39 yog R dis, dus w3 gTa w3 yad
o g9men 3 fimfig 2 AfE3 I8 fere €39 K9 fors yorg I w3 St &T fde Homae J1 993 &9 adt <5
aeMif I | 3T et I3t HATGST (R 993 ufesa Hat A<t 31 3793 HAg © A9 3 <3 8a339 J| 8 3 fmier sraret Saf
Aem 35| HAG © 99 UK fJg, 94, As w3 iy T AaH w3 fearr 3793 R It Ifonrr| 3793 3918 U3des © wod 3 HA'Y
THIT AZ I EFTIHSI I
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Output 1
Punjabi - Hindi Spell Checker

Select Language | |Punjabi [«

Input Text Choose File | No file chosen Import Data

mﬁﬁmﬂgmm@ﬁ@ﬁwﬁﬂﬂﬁgmmaﬂﬁﬁﬁéﬁéi -
TR S A R R Sl W e e vy (5]
P G5 yFE R I, TR TETE IR RS EEER T S 2R AT

3 ——h,

)
ety

GHeey A| |Gt 4

AFg
s

Error Word

T793 fiet Tio g e Wiod SHE B ST A3 7S e T RS I e eRal 4

AN mgﬁﬁmﬁ@ﬁﬂmﬁ?ﬁﬁﬂ?ﬁ?ﬁéﬂﬂimémﬁﬂ B
riargTS §39 YT g e, 5UB W3 3o wiE yds g Saeen 3 finfHs 26 AfEs 7ol

fere 539 fég fone uoe 0o W ByE e e vorag 3 5as o ad S8 aemr ol

GeraerateSugesﬁunsl l Reset l l Dictionary creation l

Punjabi - Hindi Spell Checker
Fig:-1.6

Input 2

Y3 Y =Harg &yt I w3 e Rondg medl 393 Ro a8 It sEhif Ia| 393 © & wiftirgd & Ia I
UfZ3g Hal At I| 3793 AHT © A9 3 237 B339 J| A 3 frmirer Iraret @t A I | ARG © 99 T fJg, g1, As
W3 e T Ao W3 feamA 3793 Rg &t Ifemrr| 3793 FAIsd U39es © wa'g 3 HA'Y © AST A9 3 23" IHeId 3
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Output 2

Punjabi - Hindi Spell Checker

Input Text

Error Word

Correct output

Seect Languge

Choose File | No file chosen Import Data

Yo e s S v 3 w3 ded e won e 1 Fog Ao adt v s go1 593 R R -
wiferae o 96 i fEg 393 w3 vares e feshr forg fersa @ v somas 5 E
CEEFI

=

BiEIC] o | | -
93 3

g

fezvr > r

YTe R s S ¥ 3 w3 deH e wag Aae 91 793 o a8 S oW JoI 93 BT -
wferae o T6 T [E0 3797 w3 wares! e feshr forg fierse v Joras 68 H
T SSor R T6 3T ol 3951 AAfE! oo g3 Ufeae Hol ARl | 593 ARG © A

B Badsd 1 88 3 fgvre A SEM TeY 96| ARS © 99 99K fig, 5T, fowE e e -

GenerateSugesﬁonsl l Reset ] l Dictionary creation l

Add to dictionary

Fig:-1.7

Input 3

Punjabi - Hindi Spell Checker

STt 3T d & ITAT FE ok Wel AT R ST ¢ 8 3R 3otent fafargseT off giar a7 81 3eAIfachentor T asie @
A 3R faeraeiier &2it & aATerRent & 3raehrer &1 TaT o 5aT &, fSad AR H T TARE & dAeT o iR edm F wa &
et e Tg T, Taefes afafafea & Hfted & iftie HfeR aa 3R 3o aga 921 ¥ Irehet el e & aciare Tér ae
el AT & ST ¢ & 3R 3evehr Taforaster ot giar w1 81 ieifirdhientor &t gorg & fasrfad 3R fasrashier aeif &
ARTRET & 3TaehreT &7 THYT o 53T §, fé@awrﬁﬁa#@awﬁﬁﬁméﬁaﬂwa&h%mﬁﬂaﬁﬁq’gaﬁ, Tolfeh
?ﬁﬁﬁﬁﬁm#mmmﬁ?mﬁq@ﬁﬁlmﬁ%mﬁ%ﬁnmﬂéﬁwﬁﬁmﬂ
TET. ATl 1 TerTeT g, Forerd Weil 1 elienfraar 4 g g3, i Qet werwani = 32, Thfasr 3R geteie & g @
TSI FEaTTSaT & Wel HT JgeieT HTeiE et & fohaT |
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Output 3
Punjabi - Hindi Spell Checker

Select Language WB

Input Text Choose File | No file chosen Import Data

T e TOes & GOATH AeT 0 W AT 6 ol 16 § A1 399 aeaaa S giar g »
| eI 1 aorg # TEwita 3 el St & Aeis! & e & 5y s aar @E
i, ToTAe wITeTIoR! bl el WARIG! 2 819 o el 1Y Gofeh o 77 & HGrmil oich 95 0el, Tel e

AT * | |AmTErET =

TEEH
Eror Word

; | FrEETREoT & aofs & TaFag T O §31T & AT & Hawn & 57 Sfraer E
i i gmﬁmwﬁmﬁmaﬁmmmtmﬁmmwm '
}nﬁﬁmﬁm#mmmmmqﬁﬂmmmmﬁwﬁmm -

Punjabi - Hindi Spell Checker

Fig:-1.8

Input 4

1947 HRd I AT & &1 TlleTd) AR & GalTa Fa 1 7R 3 arferedrer SIfAareT fasmerst i&ar arm ar| 1966 # sy
GoTTe T TasTaTet O & 31 18 3R el & v o gRrom 31 fRATerer weer e # 310 3R gere &1 #iS[er s 91| I8 R T
37holl GaT & ST61 T8 agac & §| HIY GSTTd 7 T & o357 34T &, g R HT G 937 3¢ 3culeeh ¢ | AR 9o7@ 321 &
danfores sl H, Tor R Rsrel wrafeua Arer, fers wefie, #her 751, ¥, wsfed, @rd 3nfe @, ek Asem,
AT-guTeT 3R gaeR & oo 31 WS FT 3caresT|
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Output 4

Punjabi - Hindi Spell Checker

Select Language

Input Text Choose File | Mo file chosen Import Data

1947 ST 1 T¥IToH o A1G cieid A1 & Holld 9 1§ 3 e o [aoTad
00T 4| 1966 F ST Goltd 1 e 6 & 31T 712 3R Adtel & g W g 3T B@
: mrm#mmmw#memmsmﬁwmwﬁaﬁﬁmaﬁmﬁ

15 = e ‘
Error Word B :

g

- ! .

1947 ¥ 1 TG & A1 acieidl #  ToTd 5 9 9 HR MR U e
e T 2T} 1966 ST v 1 fastrere ot 4 9 7 3 Al th it W gRaom i

Correct output

it L%wmrma#mmmﬂmmmmmﬁmwmwﬁaﬂma@ﬁ

| I Sl 1 F ¥ G2 3G E, T SN A TN I £ v g .

m

Add to dictionary

l Generate Sugestions l ‘ Reset ‘

| Dictionary creation |

Punjabi - Hindi Spell Checker

Fig:-1.9
5. CONCLUSION AND FUTURE SCOPE

In this Research work, | 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. 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. For future scope, this system can be enhanced for

978-93-85670-72-5 © 2016 (RTCSIT)

the complex sentences. The accuracy of the system can also be
improved. For further research, some grammatical rules like
the combinations of noun, verb, and adverb may be added.
This system can be used for also other languages with
modification of dictionary and keyboard.
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