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Natural Language Processing to Improve the Errors Caused
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ABSTRACT

This article presents a solution for correcting errors that occur in recognizing handwritten Thai
characters. Recognizing handwritten Thai characters is challenging because each person's handwriting is
different. Therefore, the results obtained from recognition may contain errors, such as words that cannot
be pronounced or incorrect words that need to be corrected. This article applies natural language
processing techniques to improve the results obtained from character recognition. The input data is text
obtained from recognizing handwritten Thai characters, which is then entered into a web application for
correction. The correction process utilizes knowledge of Thai phonetics to rectify the inaccuracies in the

character recognition results. After the correction, the texts are combined, and similar words are identified.
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The process starts with words with the highest number of syllables in the Thai language, which is seven
syllables, and proceeds down to one syllable. The requirement is that the words have a minimum similarity
of 66% for one-syllable words, 80% for two to three syllables, and 90% for four to seven syllables. The
Python library "difflib" is used for this task, and the effectiveness of the correction is evaluated using the
unigram BLEU score. The sample text achieved a score of 0.66. Upon completion of the process, the

corrected results are displayed on the web application.
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12 VCeW 1nde L-N-8--0 N-a-o-1nde cev
13 VCcVCo wudna b-U-a--A U-a--g-A-WUdn cave
14 VCCTV LYan 781 R-a---ra--1aan cev
15 VCcTCo LA AU -3 g-u-agiu--Laiy ceve
16 VCVTV e R ¥-Co-Fe-—ide aY
17 VCWCo 1Seu -5 -8-U S-Fe-u-15uU aYe
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A5 6 JULUUTRINENANE 6 FIdnwsdwau 7 sUluy

BRI JUWUUNSIAEY 0L 1INEN9A Aiunsideu arun1sen sURUUNTeU
1 CcVCo fnsud n3ud A-5-1-U-01- N-5-1-U-N37U ccve
2 CVCo fam3ud g U5 W-g-U-1Y cvC

(a528/a529-Miuman)

3 CcV M5ud U3n U-92-pis U-5-U3 cev
(a528/as29-Miuman)

il CVCo n5ud Juns 2 U-n-5° --U-9U cvC

(WY us- WY IUL-uNaR)

5 VCcCo fMn1sun WUTUR W-U-5-U-P1- U-5-U-U-LUTU CcvC
6 VCeVTV w3e - PN-5-F-0-N38--1N5D cev
7 VCcWCo LASEA L-A-5-8-0 A-3-ig-A-LASEn ccve

o o

M5 7 JULUUYRINg AN 7 fadnesdnuag 2 guluu

BRI FULUUMSLTEU Fog19NeNeA MAun1TleY a19unnsenu JULUUNS8Y
1 VCeWehn3ud \naes -A-R-g-- p-a-Ce-Lady cev
2 VCcVTVCo GELYY L-A-8-8-1 A-5-FB-u-lAdeu--lAfou ccver

Wgduuuinandlunsen 2 Sannsei 7 ldesulusunsunasnsivaeularun by Ingdiinsiaaeuageusn
Ao MnYususeaselfsnysliiy 3 Msnvsuddassduinuiuwdiliausasiweenlavnngiu uiluleens

Liiudsnuseiduassiiuandatu dafuiiedainuasumusiuuunesdldhdadiieluvihlunssuiunisdaly

v
o v v o [

A9M5IERUNEDY  MTIVABUNHLMUIVBIFIAZNAINTNEIAa sV A udaznalsvsely wnldfazan

U

uilalneihsnusiifisuadrofununud AfinsasouuazudlodnegfemnassdusglugUresniaivasuguvie
anguudiliiusngsaznalunadnsnsiirdnusyasduiaznaunidinlisuuuunensdasuauysal  Tasagumisudly
srauamung sl
ngmsudlaiildanvdnnisniemetsd

1. lowvoasziiuanglassifllsiiu 3 fdnysarliAvassiiuionundudunesd

2. iduwmissnazne drsnaseildanunsadusnaznaleazaidunissiad

(% oA

a & v @ PRy
W AzasudumpnuInuzuaaenuae w

A

B %LﬂﬁauLﬁuﬁaﬁﬂwsﬁﬁgﬂﬂﬁwaﬂuﬂa 9

o A

a dsududmdnusnisuadeiufie u

= Y woa

a I3 U @ a
a aztlagudusmenyInuguaaienuae w

P

v axAsudussnsiisisuadreiudio n
8 szdvudumsnusifsUndeiufe a
3. Lﬁ'aﬁaé’ﬂmﬁlﬁmﬂmiLLEJﬂWEJNﬂ“lUmaﬁ”‘ugﬂLLUUﬁLﬂuaizﬁﬁaaﬁﬁaammLwihiﬁéﬁammiuwawﬁﬁu o
dudnaznauld
ilonsiadeuiadaudnienusndulusuliidunensd andudmensddiiunsudluldludaditsotlusin
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Pseudocode Can not read by Thai syllable ref. edited

Input = list of word

Output = list of Syllable

editSyllable = [], resultEdit = [], character =[]
for first word to last word do

if word not in Thai dictionary then
subword_tokenize(word)

for first syllable to last syllable do

for first character to last character in syllable do

. character collect character

. end for

If When encountering a vowel that exceeds the syllable pattern have 3 letters then

. Not collect vowel character cannot be in that form and combine back to editSyllable

if syllable patterns have vowel complete form and need spelling but didn’t have spelling then

. random spelling for fix character pattern and combine back to editSyllable

. if syllable patterns have character in Spelling position can’t be Spelling then
. if character in Spelling position is @ or &l or W or & or & or % then

. Replace 2 to 4 and combine back to edirSyllable
. Replace & to &4 and combine back to editSyllable
. Replace W to w and combine back to editSyllable
. Replace # to W and combine back to editSyllable
. Replace & to @ and combine back to editSyllable
. Replace % to n and combine back to editSyllable
. end if

. if character all is in syllable patterns

. combine back to editSyllable

. end if

. resultEdit collect editSyllable

. clear editSyllable, character

. end for

. else resultEdit collect word

end for

JU 5 glalanvesnisuimnlidaunsasula
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3. M3viaudunsusurbndumaasasdu

—_

Pseudocode Adjust the words that should be

Input list result from Can not read by Thai syllable ref. edited process

Output String sentence

position = 0, allword= length of Syllable list, allofword = length of Syllable list, newword = [],
sentence = “’, n = number between 1 to 6

while allofword > 0 do

if number of syllable >= 7 then

if difflib return value from highest summary of word from 7 to 1 then

0 Lo N o kR LD

Update position of Syllable , newword add value , allofword decrease

—_
(@}

. If position >= allword-1 then
. break

end if

. end if

e e e

If number of syllable == n then

—_
[Sa)

. If difflib return value from summary n words to 1 word then

—_
[e)}

. Update position of Syllable , newword add value, allofword decrease

—_
~

. If position >= allword-1 then
. break

. end if

. end if

N N — =
= O O 0

. fori =0 to length(newword) do

N
N

. sentence = newword[0] +...+ newword[last]

N
W

. end loop

N
=

return sentence

U7 6 glalAnvesdiunmsusudlnlumiinisaziu

Y

Waldaanannnszuiuniswiaflianunsasiuls asthnensdnaseludaslusiuiuwazld difflib 11

fanuilouiu Inesangeadl 7 weeAluauda 1 wened 91983t ANumiiouiulINNAU YN SUAI AN

o A =

Aty pythainlp Fwadeulaly difflib AudiAldusuugsisdedio mnsin 1 wesdudafinaanssiosd
ALUIIOUAL 66% T 2 - 3 WU NARAIINASNSHDINAMULULIDURL 80% 391 4 - 7 NI WALAITINAANSADITIAIM
willouriu 90% Welasadunseuiumsudiveuradnsnwualudadliilulselon Weunseuiunmsvianuadugle

Tealadsgun 6
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HAN13IBUAZIATAING

1. m3Uszfiuguamvsstaaudilésunisudly

mMaUssiiuaunmesteruiikiunsuiluuannalaglisane3iiu BLEU Score Usziiiunauazldaaslu
M52 g BLEU Score Wusaneinillivszifiununimvestemiulasirforuiiulamendosniouiivuiu
fomuiinadredsdnsuyudindnnunssiunnuelyu Tnefiiasezuuudous 0 89 1 §11% BLEU Azuuuviiy 1
yanearrinderuiinmaisuifieutulaumiloutuideny maisuifisutuldmstugues N-gram e
15714 unigram Ae AsIABUAIGIEAT bigram @B N1TLiBUiazaRIA1 3-gram AB NTLiBUTiazaIuAl d-gram fio
nMsiteuiiavaem Seunanuifldnseuauuy unigram
A13AU8d BLEU score WUU unigram S

P, f8 N30 N-Gram {un153auuy Precision tnetfuannsiuau n-gram fidenifieui (unigram,
bigram, 3-gram, 4-gram) TARTUMSEIBS LU LA 138031 modified n-gram precision Gﬁqﬁgmmiﬁwmm

PkUaaunann Precision AagUnIs? 1

p, = Yce{Candidate} 2n—gramec Counteip(n—gram) 1)
1= -
ZCE{Candidate} Zn—gram’ec Count(n—gram)
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AIAUIAT p LIDAUIN Bleu Score WUU unigram  ARSENNISH 2

py = Y.ce{Candidate} Zunigramec Countcip(unigram)
1— - -
ZCE{Candidate} Zunigram’EC Count(unigram)

(2)

Count,, (unigram) @e Fruaudnfmiloututiosfgaifiegainnisifisudised1 vesdonnu Reference fiu
UaA713 Candidate
Count(unigram) Ao S1urufiuAvestoaNm Candidate

Brevity Penalty (BP) e n15A1UIMUNadnElilad1uIuAIv99i198A13 Candidate Uoun3191uIUaN

'
a

Y83dIloAIY Reference NildwIuAnalAssiuign Inedin1sAuiunudEaunis 3

BP = {1 - e > (3)
e cdiiec <r
18 ¢ Aip 91UIUAIY8Y Candidate
r g 9IUIUAIYBY Reference
aunnsAIwIn BLEU score faaunisil 4
BLEU = BP - exp(XN_, wy, log p,,) (a)

1ng w,, Ao Untinged n-gram

WNLAINNSAIUIAL Bleu Score wWUU unigram léidsaunsd 5
BLEU = BP - exp(3N_, wy log py) (5)

2. NanzLuLYaIdanuRlag1eilasuntsuA bundlnudannudulaelyd BLEU Score

yndeanuduiiileudt afaniudinsvelinuniuiuddid nadnsidedsdnvssudildnasenundu

aYasudazvalinuuuiUEINR tenanzwud BLEU Score tusinsned 8

#1519% 8 HamwLu BLEU vesdamnuiilaninnisidndnussuasdoninusiu

JaAIY BLEU Score
avanTudansvalinunuiuEIna 1.0
avadoudimsvalinuuuiuEI NG 0.21

NNuaNTFISnvsElunsei 8 Suunlulagdsusn Ae nsudlerliamnsaguls Wewldsunsulagdneds
1191135 seandganesrn e inelwiludanny Weld BLEU Score AUInAhuuaIntunauniseki A

a13115001UL9 LARANINANSIEN 9

M1579% 9 WaATUY BLEU vesdaniufilaainn1ssangnuse deanuduaztaninuitinuisnisudludliaiunse

oule
JoAu / 1o BLEU Score
aYarsussmsvelinunuiudedia 1.0
aYassushmzvelinuwuiuiiia 0.21

a aa

avadousImvalinuNIuAUEINA 0.21
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91915797 9 autlatennulagiFusnnuitazuuy BLEU Iawindu fie 0.21 wWesannisudlodls
ansosnuldtu 193578115 wnanmseendsaendawlng defiudeenuldiunane iunadwiindoiiuua
Usuugmensdliaansoiueendedldudauribu ddemuiudldlildudeunadiuandeenuildannmsis
Snuszannidn ndmnuiludietuneunsnuddusluredietuneuiiaes fe nsuAriieulalmludiinsezdu
Tngltlausn3 difflib lunsidendiindeiuainnauynsuiuafiusuysslienls Weld BLEU score Auam

ATLUULANARIRIS19N 10

o

M13797 10 waAzluY BLEU ¥09UaAuiilia1nn1s3andnusy dennnudu deanufidiuidsnmsudluailvaunse

1ule wazdamnuiuiudsSnisunlusneulalmdusnaisazidu

Y9A1 / 3D BLEU Score
avanTusinsvelinunusuasiin 1.0
aYadsusmzuolimuuuiuandia 0.21
atassushmvelinuwuiudig 0.21
avarsusvelnunuiuddio 0.66

NP9 10 lawAlumeisnish 2 wuiezkuuanumiisuiuiudemuduilaLiuduuiain 0.21 1Ju
0.66 AxULUY MngAEIEANUWTsuiuiuUsElenfy 66% Aunlveaninlalifin Wewinuadnsilannnis3i
Snuseleiiunsifldwilouilassfvvesdannuaueit’ vlinisuilelrmdudinisasduiuagldnasanun

Taifnuluaie

A3UNANI3IY
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unanuiidnawsivseundnduiioandfaiiinainnisisidnvsyatefiodaunivilve Tnoudluedil

=

anunsaaulalianuisaeulamunanisnisesndeanensenuing wasldlaussinseu difflib urvA1nisy

Y
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a1

Indidsaiteudlumfisnuldududdudumineglidumfiasazdu ansafiurmugndenesionulaluszdu

o w 1Y

ile Wield BLEU Score lasunansiuuvagauaunssiuvastonnuduitmnidnsnseiunadnsnuilveenunle

o o
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o
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