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Abstract

Nowadays, location search using computer has become one of the important
application in our life. However, if the user fails to input accurate searching phrase, the sever
cannot provide correct location and navigation for that query. In this study, we aim at
developing a machine learning system for processing and correcting location searching query.
Our system is developed for searching query in Thai with the target locations in Thailand. We
adopt name entity recognition technique to tokenize location name using conditional random
field. Then, we use neural network to correct the erroneous phrases by using Bi-LSTM model
to perform this task. The experimental results show that the accuracy of our system is as high

as 78 percent.
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2.1 Recurrent Neural Network (RNN) [1]

Recurrent Neural Network (RNN) @@ Artificial Neural Network wuuwi 49 89nwUULA
LLﬁﬂigmﬁw%’mmﬁ%agaﬁﬁwG'TU Sequence lngldnannis Feed anuznigluveanuuidiassnduan
Ou Input Tndde i Input Unfifilsandn Hidden State, Internal State, Memory Pgliuuudneess

Wayd1 Pattern w8saRUBY Input Sequence 1gt

2.2 LSTM (Long Short-Term Memory) [2]

&

LSTM v3edeiiufa Long Short-Term Memory tdulaseingussamiiisn Recurrent Neural
Network Unuunilanduseansaim dauaunsalun1siseus Long-Term Dependencies 1uf®
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® C) )

A E‘Lg% dL A [

|
3) © 6)

Neural Network Pointwise Vector

Layer Operation Transfer Concatenate Copy

U 1 uanalasiasransnineIumed LSTM
7407 - [ooula] http://colah.github.io/posts/2015-08-Understanding-LSTMs/



2.3 Gated Recurrent Unit (GRU) [1]
Gated Recurrent Units (GRU) tJunalndadlanisewananiuzniely Recurrent Neural

Network findneffu Long Short-Term Memory (LSTM) #1923 Forget Gate usifl Parameter foenin

LSTM wilesannlaill Output Gate

hi—1

\

§Ui1 2 : uandlaseasrinsineIuees GRU
7 : [o91larl] https://www.data-blogger.com/2017/08/27/¢ru-implementation-tensorflow/

2.4 Named-Entity Recognition (NER) [3]

Named-Entity Recognition Juisui dlunisuszananan esssueid (Natural Language
Processing) 3o NLP lngifunszuiumsviauidilawaziddeanzludonnumievsylonin
vanefdde wu 1ulevesyana, aawd, 83dns Wusu Fsn159h Named-Entity Recognition e
i 2 78R8

1. Deep Neural Network Extractors 11n5zU2un19911 Deep Neural Network snlglunns
Indunvsavdilagfevanneata
2. Pattern Matching Extractors 8 /8 ULUURNTYRIUARENA LA UN1TIATILUNTLINNY
Aa9E199u hi@example.com uda Tnegluuuded @ agludn warvasinedls Top-

Level Domain 8814 .com LHudu


https://www.data-blogger.com/2017/08/27/gru-implementation-tensorflow/

2.5 Word Embedding [4]

Word Embedding Aansutasifusuay fadunidduislunisadis Feature 99n@133udla
wardudunisanuuin Vector Space asie Tnefivadasflefivaglunisin Word Embedding @1
Word2Vec @ 19sfuanim1voaf1tu 4 210 Context Tnaseu 4 saruisauidayma Speed
TunnsAuif 91uaz Space 7ildag19unune sauistani Coverage Ao ing usauiy
omazliiliiAnandiiogAntufls Fauenain Word2vec udadsiliaieailodu o Auraulaseia

FastText %38 Thai2Vec 1{udu

2.6 Condition Random Field (CRF) [5]

Condition Random Field t1JulUUT1899N 19N ¥R ANE Snuiefudayanduaisu i

U

1%

#ug1141197n Markov Random Field sendenaneutiazilunisadflunisdnduunuseinnaes
APV WUUTI809R2YIINTET NI INANUENTUSVRIE I UNIIANY AT leARUNIIANY

o o d‘ v 6 1 2 IS I v v
ANMUNSHUNER Tngnaansnauntazinanenaansanly

Y1 YI YEi- Y.u 1 K|

X=X1,...,Xn-1,Xn

g‘zlﬁ 3 : WARNNAPIUAUNUSTENIN aIange (V) uazAluiselen (X) ves CRF
717 : [ooulasl] http.//www.davidsbatista.net/blog/2017/11/13/Conditional_Random_Fields/

2.7 K-Nearest Neighbor (K-NN) [6]
K-Nearest Neighbor Wudanesiuldlusulssian Classification 1udunin Ingdaann

1 a

TayanegusalndiAessie Euclidean Distance Liiaiglun1svituneg wazduagiunisimundl k
Famnefinnuteyalndifedlaesounldlunisiiansan dwnegreguiuans asmuingiiun k=3
asUandwnsazgnimuabiilueana B nitmnimun k=6 yaguanduwasazgnimuatidunad

9 Y

AN


http://www.davidsbatista.net/blog/2017/11/13/Conditional_Random_Fields/
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g‘zjﬁ 4 : uanIannITYad K-Nearest Neighbor
717 : [poulail] https://medium.com/@equipintellisence/k-nearest-neishbor-classifier-knn-
machine-learning-algorithms-ed62feb86582

2.8 Levenshtein Distance [7]

Levenshtein Distance flansyALUSeuisunuunna1avesaeiluserusnyse nedn
Mnsuaidumadsuuvasdnusluddsiuaunaradumildesns anunsauszendisnsily
nMsmauedteadsseniaesmldlneTaansiuiuasslunsud sunlasiitesfian 13end

[%
P

Minimum Edit Distance @9n15:US8UMIBUAIULANANSHRENNAITUININ

- Mswnsn vuedensiiusnaseianluluan Wislvansassiianulnafeansoinilouiu
a X ' o ¥ v b y o a v - ‘ , a ° a
P97 WU ANPIAUAD ‘Bf’ LazANNARINISAB ‘Ned’ d@uisaldsundaslataerinniswiny
ISTRIAY

- A156R BUNefanIsAnenYsEilufaIniseantuanan wielvansasslinnulndiAeanse
WATDUNUEITU WU AFAIRUAD ‘LHY’ LaEAINABINISAD ‘Wi’ d@uisaldsunladlalag
$MNsin W eanlu

a P Ao o v A W P ~ Yo o a v

- NISWAUT MUNEDINITRNUNDNYTEIUAIAIEDNDNYTENTRY Lle LA a9dlaulnALAes

NIDWMLRUAUBITU LU AIAIRUAD ‘3IN° WaLATIABINITAD ‘AN’ @1unsaiasuulal

o = 1
Talpavinnsunui 1 978 A
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s Wlw wlhsk|B& U|w
nNis(W kAW
Wl HE | (|~ |~ ||

nmislwlp|m|lon wlw

SU# 5 : 0151781 edit distance 9997137 RELEVANT' 71U ‘ELEPHANT'

717 : [991la1l] http.//ntz-develop.blogspot.com/2011/03/fuzzy-string-search.html

%

2.9 RN
1. uATeEes “Siamese Recurrent Architectures for Learning Sentence
Similarity” [8]

Jonas Mueller Y1L@uan1sUSUAIUBILASOUIENUIIAIUINTEEEEU (LSTM) d1nsu

msAnaaIndeyadsuseneumediduaiteksiugdauuItaswensgniluldluns

Y Y

a a 1

Usziumnunaienfaiunieauviiesenitseloadanuvivaivdusednsaingend

wa a Yy A A & A PN i & o I X
auvRnesnsanuuumeiiadnissyuuinieviglsyamitgniaueaigatiuiinududeusniy
dnsuneundintumariinsssisinnsilaanmeiiesumedeyadieminuanglaliiu

LSTM Fsldianmasvuiamsiiiveiinsiaanuvuiefiugiuiiandulseloalaenisdndnnig

[
Y [

U Rnuaunniefian g iawuuuiugnduegsiegusideduldnmsunulssle anseu;

° = vy & dda % 1% a b v & a -
PNuUUIReieaiaiunnillassasigualdisvatinagniouanuduiusidannume
Fudoulnenaansiunan1sivearanfivandliiiuil LSTM 1Juluudiassn e finsang s

A11150YINUNADINTANUT AT UL DU

2. NUREE“sTuvTwunuazAuAudayaiunseiunadislassinelssamdisades
\WUnsouwUURBYU” ( A Web News Information Classification and Retrieval

System using Multilayer Perceptron Neural Network ) [9]



o

MATeET IgUszasdileauszuuSuunuaznsfuRudoyaiunseyinlagld
TasreUsvamiien Wedidunseunuunanedu (Multilayer Perceptron) @514 3 in3osile
wanlunisdnuuntoyanseyvianivledwusiv taun 1 Rapidminer T8lunswaun
wuudnasavedlassneyszaniien 2 JavaScript uay jQuery lunmsiaunssuuiusiusy
foua (Crawler) Mniiuladiiuiivuay 3 aandlaus13idndla (ThaiLexemeTo-kenzer:LexTo)
Tilunsdamauilnauasdunsmanimiin (Weight) vasiiy q wielfifumedoyadniy
m3Feuivedlassineyszamifisslunsduundeyauarly ¢ insesilendnlunisiududoya
lAun 1 Vector Space Model (VSM) Iﬂuﬂﬂiﬁuﬁu%;ﬂaLﬁaw‘%amﬁaumwmﬁﬂsﬁuaaﬁﬁu
futenans 2 Apache Solr 1lumsadeduiifeya (index) vosonansiiteldlunisiududoya
og1ailsEAnSam 3 N-Gram 1dlunsuugihgadasdignesnuudnlutifuas 4 LexTo 14
Tunsindileveneyadiam (Query Expansion) Tildnadnsfinsanueugeanisuiniign
W%’amﬁgaéfmﬁmqw%ﬁﬂmﬂﬁmmuma (Stop Word) wielildnadnsiinsatuainudonis
yesfAuAuInignIInInnaeuUsEAnSameInsiuundeyauaznisAuAudeyaleen
ALK g (Precision) WU 74.51% Wag 86.30% warA1AI1UTean (Recall) windu
75.36% wag 100% muddudaduafiimeladsasuldhamuisedannsaduunuasduiu

Toyalaluseauiiauin

3. $UARi5e9 “Thai Named Entity Recognition Using Bi-LSTM-CRF with Word

and Character Representation” [10]

iTeildiiauensuszgndld BLSTM-CRE Aifinsuanssedudysnassiiion
Named Entity Recognition dm3uteganiwlneg Fuainwseudeyalasnsuenderunio
Uselomeanitungusn antiainisuvasngduduazdnusede Bi-LSTM wagluvhedianld
adnunseuneUszamiien Recurrent Neural Network (R-NN) 5317y Condition Random
Field (CRF) ilaiFouddduresiuazdousiioaiainisand NER fauvudiaoseseided
lasun1susidiulaeg NER opensource corpus 31nna 4 Facebook ThaiNLP HadWsua4
wuudnaedlvirnaaaiug (Precision) Winfiu 91.79% fAausedn (Recall) winfiu 91.51%

WagA F1 10U 91.65%
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3.4 aunsaluaziAsaslianldlun1sive

1. 3135aw23 (Hardware):

1. ABUNULADS

2. 9anAua3 (Software):
1. Visual Studio Code Talumunsiaugandlisiudiuresnisisurazuilalan
2. GitLab Mifugesalan (Repository) veslaseanu
3. Jupyter Notebook/Google Colab L‘fJum’%mﬁdumﬁmmssﬁauﬂa
4. Django ldmSuvileisu Python.py t8u Web Service
5

Ubuntu L#a3u Django kuU wsgi tieliuszuianandeuiy

3. aw9lY (Language):
1. JavaScript Waunludiuvesnisisenld Web Service wag Uszuianatayaie Python

2. python Mlunsindeyaudinseinauagldiluesediolunisassuuudiaossig 9

3.5 yadeya (Dataset) #lden

1. Jeyanegilulssmealngduiurianua 1,400,000 Rows

| data - Notepad
File Edit Format View Help

97/406|w.Tndura|usnd|uwsuriiung)undenu|nsamnamiuas|10240)
|97/42|w.a59mnn39N20|usn2|n.nFEMNATYN WY WNAUDN | LR AU ATINNIIUAT)|
197/411|11.1|uu. donsessBnrassanu| v.16|0.048 1n|o.8auu3]a.Unusil| 12130
|97/417|u.1|uu.donss| ©.16] n.598n-uasuron|n.ded In|o.Snu3|a.Unusnil| 12110
|97/406 . TwBusa|usnd|n. Tndua|uwrauiiung|iwadenu|asamwamuas|10240|
|97/40|w.Auwmil 18/7|usn3|a.dusirqod|uvnvisinnouiwnans|nsamwuniuas| 10120
|97/407|u1.1|uu.|Fonsess@nnans3|w.16|0.048 1n|o.sryus|a.Unusnil| 12130
|97/460u.1|uu.dons|w.14|0.Ts8 1n|0.8ruus|a.Unusnil| 12130

|97/466|11.1|uu.donss| ©.16|0.098 1n|o.83euu3|a.Unusii|12130)]

JUN 6 : Toyaneglusewmelng
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2. BiLSTM_CRF Dataset ugadoyaiiog 33 danin Ailadnisaswiindissylssinvesoya

[ % '
% =)

Tuusiazdinvesdaya F1IWNaY 332,496 f1ag 33lu Dataset Usznaumeuiinssyuszunm

(%

vostoya nediumnouaysiuauusazuiingel
'H_ID' RISAR ﬁml,aﬁuﬁ U 332,463 Wila
'H_NAME' PUNYD %awgﬁm/mmi 91U 152,121 Wil
'MOO' misngfia Mg 31U 77,050 wiin

'ALLEY' 131899 9508 91U3U 233,221 Wila

'ROAD' %1899 aUY 91UIU 229,055 wiin

DIST' U889 wUI/F1UA 310U 332,496 LN

'ZONE' %11n8814 190/87.08 $71UIU 332,496 LN

'PROVINCE' %131¢/89 39%3R 31171 332,496 Wiin

'POSTCODE' %889 5WalUsWalg 31uU 317,927 wiin

12-14', 'H_ID),(v"@Auuna 2, 'ALLEY),('Aaasan, 'DIST),(Aaosay, "ZONE),(n3unnaiuAs, 'PROVINCE]
43’ 'H \D)(‘Vl MAULAS 5, "ALLEY"). (YnAusad, 'ROAD),(auidaidanszan’, DIST) (Aaasdy, 'ZONE),('nsamnuniuas’, 'PROVINCE),('10600°, 'POSTCODE)]
10, 'H \D)(VI"\LG‘I“L! 'ALLEY'),(1um157%', 'ROAD'),(WszUsuumIsnwiy, DIST),(wszuns', "ZONE),(nseuwnwaviuas, 'PROVINCE'),(10200°, 'POSTCODE)]

([
[
[
(38", 'H_ID),(virwseduny, 'ALLEY),( 41317, 'ROAD),(Wivususmiwiy, ‘DIST),(Wszuas, ZONE),(NFmMnawiuas, PROVINCE),(10200', 'POSTCODE)]
[(1201/104", 'H_ID),(vridunn 16", 'ALLEY),('wduwan, 'DIST)(Fmamand, "ZONE),(A3unnumIuAT, 'PROVINCE),('10310', 'POSTCODE')]

[('1213/66', 'H \D)(Wmﬁﬁuwnﬂ 2 'ALLEY"),(‘a1an517, 'ROAD) ('wWauna', 'DIST),(‘Tanaaunand’, 'ZONE),('ngamwanuAs, "PROVINCE),('10310', 'POSTCODE)]
[

[

[

([

[('5

1467, 'H ID)(Wmu'Suwnﬁ 3' ALLEY),(‘wauwa, 'DIST),(Ianoenand, "ZONE),('nuvmaviuas, 'PROVINCEY)]
1375, 'H ID)(Wmf!'Suwnﬁ 3 ALLEY),(wauwa, 'DIST)(enoevany’, 'ZONE),(nsanmnuuniuas’, "PROVINCE) (110310, 'POSTCODE')]
1493, 'H ID),(" NIBuIY 372, 'ALLEY?),(wauwan, 'DIST),(Timasvians, "ZONE),('nTammnumiuas, PROVINCE),('10310', "POSTCODE)]

12137383, 'H_ID),(vmitBunmid 3/, 'ALLEY),(wauna, DIST),(Timamany, "ZONE'),('n3evnaiuAg, 'PROVINCE),('10310', 'POSTCODE')]

1/99', 'H_ID),(9iuns, 'ALLEY'),(gwsansitiade’, 'ROAD),(Auuad, 'DIST),(Auuas, 'ZONE),(nauwnnuviuas, PROVINCE),(10400', 'POSTCODE)]

U 7 : BI-LSTM_CRF Dataset

3. Words Correcting Dataset  \JugadayarniwinedmsuldlunisiSeuiieuuas

'
a

WAUANTYURARILAINNADS I1UIU 65,777 AN

Y
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words[:50]

array(['nn’, 'nanan’, 'annmua’, 'nnnd’, 'nazuin’, 'anany’, 'anzng’,
'nng’, 'nnana’, 'nnay’, 'nneay’, 'nnanad’, 'nngy’, 'nnun’,
‘nnunnT’, ‘naualuid’, 'naun’, 'nadardy’, 'nauvauival’,
'nnagvay’, 'nady’, 'nay’, ‘nasdaed, 'nan&a’, 'nnldud’,
'nnun?’, 'naufuswy’, 'nauay’, 'naudiual’, 'nnuse’, 'nnln’,
'nnTvY’, 'nnTug!, 'an'lng’, 'an'liiuay’, 'av’, 'nenav’, 'avnseny’,
'naMmy’, 'nans’, 'avAy!, 'nudns’, 'nvann’, 'nadiay’, 'avann’,
'novay’, 'nonatiad’, 'novia’, 'navny’, 'nvsa’], dtype=object)

'
a

g‘d‘Vl 8 : Words Correcting Dataset

14 (% v 6

4. DZPP Dataset {Jugndoyanuduiussening dva, 81ne, danin uazsialusudld

Y

Raualulsenalng 91uU 8,496 ANUEURUS

DIST ZONE PROVINCE POSTCODE

) wszTmuo ASDOAL  NINVIVIMIUAT 10110

1 aaasdu ARDNAL NITIVINUMIUAT 10110

2 aasonan ARDIAL  NTIVMIVLMIUAT 10110

3 wszTouo ARDNAL  NTIVIWUMIUAT 10260

4 Aaanan ARDNAL  NTIVMINMUMIUAT 10260
8491 a3 a3nedsziod auasyus @i 34190
8492 vuasun mandalnn auasyus 1§ 34000
8493 mandainn wmandainn auasizs 34000
8494 uweluai mandainn auasius f 34000
8495 TInuifias  wmandalnn auas ws fi 34000

8496 rows x 4 columns

sUT 9 : DZPP Dataset

U

IS 1

5. Addrutf Dataset \uyndoyafifinnsuiieniiogainusslea $1uau 80,000 rows

j *addrutf - Notepad
File Edit Format View Help

awen wiryaw [ ADDRESS]930 1.5 wnesislmelnaldfisaesiuousiann wudndauysal n.adusssid amszonasy 0.0ensnd auasuisn 26!
WS ausWElWaA fiegdads [ADDRESS]313 111 vdwn Wivenihdaunnuuauiud $1da 4menai3i14 manauiufumnan natada
dunng o [ADDRESS ] 541/29 u.5 u3tv onfioa. wwundunous il $1dn wuasuisn-a13m1/1 audeimue o fluad o vvadld 2w
Towdputesuduza: s, myndiod voslo [ADDRESS]567 1.7 van.indudvfnassuumd o.u.frusiasuy aumfifa nama o.0man -
uasviuny lowaiz [ADDRESS]892/52 .11 uddn wladuiiilsdanid srvin vshudaasinssmsuasuns-mnisng a.0us4$s o.uadne
AnLUeYAINA 1yagey dwagaeTiad [ADDRE 55]415 1.12 Snguspaniy wihulildd naasusuduninoland060 ahaun oauun 2 usul
wneild voadnun [ADDRESS]149/71 .13 sudanfunudu anhulwsinwaanimigifin-oyanizi2 numwdau a.janssen o.auuduiun a.n:
flogTumsdngs ureanaden nywoern sunansndnsine [ ADDRESS]734/95 w5 fiadnfudniud o.smeuma118uan33-5 nususin a.ila
ageiiud fumndiions [ADDRESS ]204/43 u.11 vsdn wanddud $dn vaaumuiiiios afndun aoouanysal o.muasing a.anys 15170
weanANa lnsduns smmivedumwdgriuwanwss [ ADDRESS J995 .10 wo wdunsiion] n.oua.us.2028 n.lanatw a.uathn auasn
da-floy musiiien ussau [ ADDRESS]959/21 .1 Wimunfinuesas wathuhuideamsananauudi24.10 mananasuunon. 1023 afnu €
do irywn ywn [ADDRESS |4 n.4 sy Tuajuau souyan.5 a.u.0udmeesiils alus18n5na.3011 aideds 0.a50A5 2.us131ad 962
eran 35735 [ ADDRESS]980 1.8 lowess idunsanansn nading v.a3udugdunsd nanuan(@yuin03) a.uei a.uivz asite 521
ey afuniial lundal [ ADDRESS ]446/59 .13 flavawiauwilumal w.wi$honiins a.asusdil n.aouge o.fleanosys a.mosus 760k

gﬂﬁ 10 : Addrutf Dataset
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3.6 UNBUNTANLULATIIY

TupauNTINUYeIsEUUNsidnIsissuivetnsewn sIvdeutenuAuAYedlUIUNTU GeoSearch

[

I 5 NSEUIUNTAIL

afindauiiagain

danu » anA7 » wiludn
(GRU)

(NER CRF) (FastText + KNN)

\ 4

Fill in part
Address ‘ @uudin ‘ WANAI
DIST,ZONE,PROVINCE) (Bi-LSTM-CRF)

1. Named Entity Recognition

1. wisngedeyauazyiinisdiu Tag [word] Whldluussleadidumung

s1a0 13sausy [ADDRESS]930 u.5 mau':mmmhﬂmejmsaa‘muaunﬂm . nSweaNYsal 0.850261594 a.WsTan
[word}z\mm mma’u Uword]{ADDRESS]93O 1.5 ma.nsuwm’iumwamamuauaaﬂw A nSNHFUYSAl 0.5506
IWASAT AUSTHAINIA wauaam [ADDRESS]313 u.11 135 wwmmmttuutumuum FAn K.evas3u.14 m
[word}mﬂsm 2USWEIWIA Natins [/word][ADDRESS]313 u.11 158 YWnmindsuwuuaniuv H1da ¥.n
s1unns uiavanl [ADDRESS]S41/29 1.5 1580 a15.1a8. mndunaudluiie 1 . uATINEN-EIM1/1 0.1
[word]&zunns Wiavaat [/word][ADDRESS]541/29 1.5 150 ans.1ad. tausunaud il $iia f.uasunan-a

TauSousaouaiusay rus. lnowndizd nanla [ADDRESS]567 1.7 uan.ladutodtaaatiuu o.u.1huniasy
[word]lauausanualiuzay rius. Inavdind sanla Uword]{ADDRESS]S(W 1.7 van.adutsdnasaluv

us.s15uns Tunwaw [ADDRESS]892/52 u.11 158w filaiduiiiinionsl F1da t.uahudassinsdeduaiuns-im

[word}us. -saﬁuws Tawews [/word][ADDRESS]892/52 u.11 158w Waduiiisdondl i o.u.hudassinse
AILLEINA Lum:ﬁm u.NaAEIRA [ADDRESS}415 1.12 Judusasuniu . WTale4 Mmavalousudumnoe
[word]nml,ncu:m'm wieyasa v wanENIas [/word][ADDRESS]415 %.12 Jujusdaciniy #.ha13l64 movadn
@Ml nasshe [ADDRESS]149/71 1.13 sulRniunuziu %4.u. mu‘iwmtwnﬂﬂnumnm ausIt2 a.mnsau

[word]l.m'amu navsnm [/word][ADDRESS]149/71 u.13 sulRniunutiu 21.u. mu‘lwmma&maumnm -ausg
watz'lumsamﬂa UWEMISEN NENaIA sunAsnans Ina [ADDRESS]734/95 u.5 findndudnfius 2. SIUAUW
[word}mau'tum'imﬂa UNENIEN NEMad sunsndns v [/word][ADDRESS]734/95 u.5 fisdinaLudniu

gﬂﬁ 11 : gUnmians Tag [word]

2. hnsudasusiazaanuuinililiudaussyasty List el Tag Word 1u O, Tag

Address \Uu I-Address wlailudiuiey uaz B-Address lailudiuvouaviviu
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280 0]
(0]
5y O
gu O
(0]
930 B-ADDRESS
I-ADDRESS
u. I-ADDRESS
5 I-ADDRESS
I-ADDRESS
nay I-ADDRESS
3 I-ADDRESS
fai I-ADDRESS
walvai  I-ADDRESS
% I-ADDRESS
F8am I-ADDRESS
uauq I-ADDRESS
sih I-ADDRESS

gﬂﬁ 12 : gUauans Tag O Way [-Address

3. duiniildluriunisvin Postag aglddeyannioudmsunmsiiluilndu CRF

[(sizna’, 'NPRP', 'O, (', 'PUNC, ‘0", (‘ia%as, 'NPRP', ‘0, (', 'NCMN', ‘'), (', PUNC, '0’), ('930", 'DONM, 'B-ADDRESS), (", 'PUNC, 'T-ADDR
[(wwrsan’, 'NCMN', ‘0", (', 'PUNC), '0"), (‘aus’, 'NCMN', '0"), ('wal’, 'NCMN', '0"), ('wa’, 'NCMN', '0"), ('d’, NCMN O),( , 'PUNC’, '0"), (war.i NC
[('&', 'NCMN', o),(m, XVAE', 0) (‘ns’, 'VACT, 0)( ', PUNC, ‘0, ('u]aa, NCMN, O),(mu 'PPRS), 0),( , 'PUNC’, 0),(541 'NCNM,

[(lav’, 'VACT, '0"), ("Guusad’, ADVN '0"), ('ua’, 'XVAE', '0"), ("uzay', 'DCNM', '0"), (' ', 'PUNC, 'O"), (:nu 'VSTA', '0"), (ﬁ 'NCMN', O) ("Lvm‘
[(‘'us.s, 'NCMN', 'O'), ("of5u’, NCMN O) ('ns’, 'NCMN', 0) ¢ CMN '0"), (', 'PUNC, 'O"), (‘Iﬂ 'NCMN', '0"), (wm‘., NCMN O)( 'PUNC,

[(‘aat’, 'NTTL', '0) ("weyaung’, 'NPRP' 0 0. 'PUNC' '0"), ("uiny, 'NPRP‘ ‘0", (asey, ‘NCMN', 0% C 'PUNC', Q) (., ‘NCMN‘, '0'), ('qum’
[(tam', 'NCMN', 'O, ('didf, 'NCMN, '0"), (", ‘PUNC, '0"), ('mad', 'NCMN', '0’), (‘nm', 'VACT, '0), (', 'PUNC, 'O, (149", 'NCNM, 'B-ADDRESS),
[(flad’, 'NCMN,, '0), ("', 'RPRE, '0"), (ms3asa’, 'NCMN, '0), (', 'PUNC, '0"), (uwany, 'NTTL, '), (33, 'NPRP', '0), (*', 'PUNC, 'O'), (W,
[('5, 'NCMN', '0"), ('s¥', 'VACT', '0"), (‘iusd’, 'NPRP', '0"), (* ", 'PUNC, '0), (‘Sums’, 'NPRP', '0"), (‘5fans’, 'NCMN', '0"), (', 'PUNC, '0"), ('204', ‘'NCNM!
[(w19sna, '‘NTTL, '0), (sins’, 'NPRP', ‘0, (&', 'NPRP’, '0), (', 'PUNC, '0), ("ln7, 'NCMN', '0), (4un?, 'NPRP, ‘O), (', 'PUNC, '0), (3w, "
[(#2, 'NCMN', '0"), (-, 'PUNC, 'O'), (‘Aag, 'NCMN', ‘0", (*', 'PUNC, '0), (mus, 'NCMN', '), (', 'NCMN', ‘0, (a7, 'NCMN', ‘0’), (**, "PUNC;, '
[(‘Ha’, 'NCMN', '0Y), (', 'PUNC, '0"), (wiar’, 'NCMN', '0"), (‘ua’, 'NCMN', '0"), (', 'PUNC, '0Y), (ym’, 'NCMN', '0), (', 'PUNC, '0'), (4 'DCNM,
[(259na’, 'NCMN', '0"), (', 'PUNC’, '0Y), ('E, 'NCMN', '0), ('5', 'NCMN', '0"), (4:if', 'NCMN', '0"), (*!, 'PUNC’, '0"), ('980', 'DCNM', 'B-ADDRESS),
[(iad’, 'NCMN, '0'), ("}, 'PUNC, 'O'), (‘a’, 'NCMN!, '0’), (‘ii', 'NCMN!, '0'), (‘uw’, 'NCMN', '0"), (‘ﬁ'm', 'NCMN', '0), (!, 'PUNC, '0"), ("laa’, 'NCMN',
[('ws’, ‘'NCMN', '0"), (‘'ws’, 'NCMN', 'O, (' ', 'PUNC', '), ('8, ‘'NCMN', 'Q"), ("ifa’, 'NCMN', '0"), ('s&’, 'NCMN', '0"), ('uii@', 'NCMN', '0"), (' ', 'PUNC,

JUT 13 : JUAMWERINTSYIN Postag

4. vihmsindulieg CRF Tnsudadayadmsullinalu 90 Wesidud Jeyadwiuneaeu 10

(%
a

Weasidud lnervuansilwesaail Algorithm = ‘lbfgs’, c1 uag c2 = 0.1,

max_iterations = 500

2. Recurrent Neural Network 1ng GRU
1. dwedeyasusuniegniirulanyasued anntuvinnisladydnual « |

Aunihvdavesluidagiwaziideyanuntuiinaslulnddeniny aglansun 14
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| data - Notepad

File Edit Format View Help

|97/406]w. wBusa|usnd|unauniiuns|iwadanu|ngavwamiuas|10240|
|97/42|w.ngamnn3an20[usn2|n.AFamwndon|wuviugheiandsnnuagd ngemnaiiuasg| 10240
[97/411 0.1 |uu. Fonsessdnmansanu| v.16|n.04 1n]o.3euu3|a.Unus1il|12130)
[97/417|n.1|uu.Fonse| ©.16] n.558n-uasuun|n.ded1alo.sryud]a.unusil|12110]
|97/406|%.Tndura|usnd|n. Indur|uvaniunswadenu|ngamnaiiuas] 10240|
[97/40]|w.uml 18/7|uvn3|a.dusfaod|unigvisinaou|iunains|ngannumuas| 10120
|97/407|u.1|u1u. | Fonsessdnnana3|w. 16|n.0vd In|o.5ruua|a.unusii| 12130
|97/460]31.1|s1u.Fonss|w. 140048 In|o.8euu3|a.Unusnil|12130)

|97/466|u.1|uu.Fonss| w.16|n.0481a]o.8euu3|a.Unus1it|12130)

|97/484]31.2|su.Fonss| .18|a.|iduunasisidn|n.dui Tajo.Sryus]a.unusil| 12130
|97/48]uu.mnanny3|w.8|a. g iunmed|unaiiuyi|iwaiiuyijnsavwuviuas| 10510

LY

U 14 : Dataset Nlddqydnwel | Auntivasuesm

| &Y a Y] o v o o [y L) a Y o 1 o 13
oulnateanuiiazusininsdaandyanwal <|” welalaaunazamnnulily
Array asa1niuyinsulasisazimlmduiarlnoulasiagidnusiiieuiuiiay fa

SU#t 15

[J I

AMNLUTIN1Ta31e Label Tagliian 1 A1 3 label Wy 1 919t vaaantuazaIuale 0

Viaiunds 1 Aflediuiiveninfesdn fagu

tr

8 P
[True, False]

YDLU WM - F N
[1e7, 141, 130, 122,
[True, False, False,
Auaueiu

(117, 147, 122, 133,
[True, False, False,
gunadiasanwsdins
(141, 147, 155, 128,
[True, False, False,
Tondeaunsdsing
[1e4, 145, 183, 139,
[True, False, False,
lezje

[19, 18, 28, 25, 18]
[True, False, False,

d to the last 5000 lines.

145, 103, 116, 164, 135, 121, 15, 138, 135, 121, 138, 164, 129]

False, False, False, False, False, False, False, False, False, False, False, False, False, False]
122, 146, 183, 116, 164, 135, 121)
False, False, False, False, fFalse, False, False, False]

141, 155, 12%, 151, 141, 103, 138, 129, 152, 119,
False, False, False, False, False, False, False,

131, 123, 131, 146,
False, False, False,

97, 146, 131]
False, False, False, False, False, False, False, False]

135, 145, 116, 138, 129, 152, 119,
False, False, False, False, False,

131, 123, 131, 146, 97, 146, 131)

False, False, False, False, False, False, False, False, False, Fals

e]

False, False]

U7l 15

#3579 SequenceExample Taglu Feature 189 Sequence 9zl 3 981370
AMNYYeIUsElen, Character Sentence ﬁL‘f]uéf'aLaﬁu way Usylea Label ﬁu‘f]u 1
waz 0 9nthuh Sequence Alaludeuadlig tfrecord lngdudeuas Train 90 % wag
Validation 10 %
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context

feature {
key: "length
value |
intéa_list {
value: 71
1
J
feature 1ists {

feature
key: "
value {

feature {

int
int

feature {
int64_list {

value: @

feature {
int64 1ist {

value: @

feature {
list {
value: @

int64

feature |
int6a_1ist {

value: 1
JUN 16 : JUNMLERIIaEe SequenceExample

ynseulild tfrecord wiotlufndu lunwuusass RNN Tneld GPU lunsdnd Tag
W1500835 é’fﬂﬁi Dropout = 0.5, State Size = 128, Learning Rate = 0.001

ynsfindudoyalasnsiindudoyaluiFos  uiazadsazinis Optimum Leaming
Rate 91nf1 Loss Lazlilansu 100 aSsagyinswiadevesnstinduanuasyiinig Save

Model L3dwnsuldau anunsaveanmsindulaidelinadnsinels

Bi-Directional Long Short Term Memory-Conditional Random Fields (Bi-LSTM-
CRF)

1.

W3euvoyav1n Bi-LSTM_CRF Dataset In8971n15,UE suwvin 'DIST, 'ZONE' Lay

'PROVINCE' 1duuiin 'dzp' 1iteanaauduiuwiin wagviiniswendeyafiduiin 'H_ID',

=

'MOO' wag 'POSTCODE' 80 a9 1ntayanenailuiuuiiiyuay Jsaiunsaly
Regular expression Tun190 5193 uuNuULUUT1a0sla 8nsdatieanaugudouses
WUUINADY TINAINIUNTZUIUNITFINANILNA DWNNAIMTUNTE NI UUT 1A D991

4 ufin lawn 'H_NAME', 'ALLEY', 'ROAD' wag ‘dzp’
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2. vhmsulasdeyaiegidudiaulagriuuuudiassnisudlud fsaglamiavunuvoas
avtonruiiy wasunutoyaufindesiaudel
- dzpt 0
- 'ALLEY: 1
- 'ROAD: 2
- 'H_NAME': 3
3. %3 Oversampling Yoyailelusavarduusingidruauwiniu fe drduuiinas

100,000 oya

Before After

X: 964720, y: 964720 311(5 1500000, y: 1500000
i\ﬁ data: 964720 All data: 1500000

[0] : 78532 [0] : 100000

[2,0]: 35836 [2,0]: 100000
[1,0]: 90276 [1,0]: 100000
[1,2,0]: 160460 [1,2,0]: 100000
[3,1,0]: 74048 ‘ [3,1,0]: 100000
[3,2,0]: 96453 [3,2,0]: 100000
[3,1,2,0]: 106388 [3,1,2,0]: 100000
[3,0]: 27331 [3,0]: 100000
[2]: 17918 [2] : 100000

[1] : 30509 [1] : 100000

[1,2]: 94859 [1,2]: 100000
[3,1]: 34458 [3,1]: 100000
[3,2]: 46549 [3,2]: 100000
[3,1,2]: 69789 [3,1,2]: 100000
[3]: 1314 [3] : 100000

U 17 : AMN15911 oversampling

4. 14 pad_sequences() &aglu keras.preprocessing.sequence tivevinlyinndayaivun
Wentu lneivuavuiawiidyu 20 (maxlen=20) Weaigusesdsitayaluinily

LUUDIADY PELAATTUVDILUUDIIaDY Bi-LSTM-CRF 1518a2t08n0 91
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Layer (type) Output Shape Param #

put 18 (nputlayer)  (None,20) o
embedding_18 (Embedding)  (None, 20, 40) 3608200

bidirectional_18 (Bidirectio (None, 20, 100) 36400

time_distributed_18 (TimeDis (None, 20, 50) 5050

dropout_18 (Dropout) (None, 20, 50) 0

crf_18 (CRF) (None, 20, 5) 290

Total params: 3,649,940
Trainable params: 3,649,940
Non-trainable params: 0

gﬂﬁ 18 : WagUN5YINaUea Bi-LSTM-CRF

4. K-Nearest Neighbours (K-NN)
1. wisudeayaan Words Correcting Dataset lagvinn1sueni1gnesluwnazA1n e
¥99719uazdUR Nl uAU Fast Text wialiila Model @1usuudasandy Feature

[y

Vector Ingld@as train_unsupervised() ¥a3 Fast Text fmunfn Parameter sl
- epoch = 200

- ws =3

[
L% 6 o

2. huvusaesiildannds 1 wwdasiidwiivianualy Words Correcting Dataset Midu
Feature Vector \iialddm3uilinalu K-NN

3. 11 Feature Vector #1l#31n9® 2 uag Words Correcting Dataset 11fnelu K-NN
Inefvunli Feature Vector 1w Input @u Words Correcting Dataset \Huein
Output

4. 11 K-NN Model MiElnHuissusasunagausinainuseansnin

5. Fillin Part

[ 1 ¥

= ) ] ! o a v o v ea
LUUﬁ?U@@VIWEJ?JENﬂi%U’JUﬂ"Ii ""ZNLUU‘UUW@UW@‘\]"Iﬂ’]iLLf’ﬂ%ﬂ’]N@@’J‘EJ K-NN Tagaginuadnsy

v

Ieiiguiuyateya DZPP Dataset Nidnegluguuuunisiaieunlunieinuiudeyaneglvauyel

9 Y

Ssluneudsrieonilu Output
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unil 4

NAN1SANIULATIY

(%
o

Hanvhlatauenanisaiiulasenu lnsuanmasnsaastaluil

(%
[

Asafulassnuluasd

4.1 wWan13ALliueu Named Entity Recognition

Tumsindudeyanie CRF isivuansiiwesiagly 8ane3iiu Limited Memory BFGS 14

cl wag c2 Wiy 0.1 uag Max Iterations 11U 500 Fldnaansan F1-Score aguszann 0.96

C» ©.9655685799528637
precision recall fil-score support

B -ADDRESS 9.9e5 0.898 8.%921 743
I-ADDRESS 9.971 0.967 2.969 14397
micro avg 9.968 8.963 0.966 15148
macro avg 9.938 0.932 8.935 15140
weighted avg 9.968 0.963 0.966 15149

JUM 19 : sUnMLanaUsEanEnmMueensvin Named Entity Recognition

YINNSHNHULUUTawazUSUN193we5 Watwuudnasdlunaaaunulig Test Dataset

Wz CDG Dataset 8nAsalanadnsazuasil

YAUoya AIANENABILULTIABUAT | AlmugndedluUInaediny
Test Dataset 5000 rows 2800 (56%) 4213 (84.26%)
CDG Dataset 8069 rows 6676 (82.73%) 6676 (82.73%)

AN 2 AITINUSIUTIEUYSEaENIW Name Entity Recognition 99Uy uaIaedin as v

4.2 wan1saluaulumannai (Gate Recurrent Unit : GRU)
HAANEALE NS AR LLUUS AN SRRRTElndusiaiue 500 aSe TanadnsnsUseidiuna
fasalull

1.1 Usellunalagld Precision tonadwsuseunn 98.47



1.2 Uszliunalegld Recall lonadwsuszunu 87.65
1.3 Usellunalagld F1-Score lanaansusesunas 92.75

ing: Iteration 473, Loss 0.00457, Precision 99.35, Recall 99.46, F1 99.41

: Iteration 474, Loss 0.00446, Precision 99.89, Recall 98.94, F1 99.41
ing: Iteration 475, Loss 0.00543, Precision 99.68, Recall 99.03, F1 99.35
ing: Iteration 476, Loss 0.00485, Precision 99.36, Recall 99.26, F1 99.31
ing: Iteration 477, Loss 0.00336, Precision 99.68, Recall 99.79, F1 99.74
ing: Iteration 478, Loss 0.00435, Precision 99.68, Recall 99.46, F1 99.57
ing: Iteration 479, Loss 0.00384, Precision 99.57, Recall 99.26, F1 99.41
ing: Iteration 480, Loss 0.00445, Precision 99.57, Recall 99.35, F1 99.46
ing: Iteration 481, Loss 0.00762, Precision 99.46, Recall 99.36, F1 99.41
ing: Iteration 482, Loss 0.00468, Precision 99.37, Recall 99.27, F1 99.32
ing: Iteration 483, Loss 0.00557, Precision 99.56, Recall 99.24, F1 99.40
ing: Iteration 484, Loss 0.00699, Precision 99.57, Recall 98.61, F1 99.08
ing: Iteration 485, Loss 0.00502, Precision 99.68, Recall 99.25, F1 99.46
ing: Iteration 486, Loss 0.00509, Precision 99.79, Recall 98.94, F1 99.36
ing: Iteration 487, Loss 0.00362, Precision 99.78, Recall 99.57, F1 99.67
ing: Iteration 488, Loss 0.00309, Precision 99.89, Recall 99.47, F1 99.68
ing: Iteration 489, Loss 0.00423, Precision 99.26, Recall 99.68, F1 99.47
ing: Iteration 490, Loss 0.00429, Precision 99.57, Recall 99.35, F1 99.46
ing: Iteration 491, Loss 0.00317, Precision 99.47, Recall 99.79, F1 99.63
ing: Iteration 492, Loss 0.00406, Precision 99.57, Recall 99.57, F1 99.57
ing: Iteration 493, Loss 0.00410, Precision 99.67, Recall 99.35, F1 99.51
ing: Iteration 494, Loss 0.00364, Precision 99.57, Recall 99.57, F1 99.57
ing: Iteration 495, Loss 0.00404, Precision 99.67, Recall 99.14, F1 99.40
ing: Iteration 496, Loss 0.00390, Precision 99.79, Recall 99.15, F1 99.47
ing: Iteration 497, Loss 0.00313, Precision 99.89, Recall 99.47, F1 99.68
ing: Iteration 498, Loss 0.00267, Precision 99.79, Recall 99.68, F1 99.73
ing: Iteration 499, Loss 0.00364, Precision 99.79, Recall 99.36, F1 99.57
ing: Iteration 500, Loss 0.00278, Precision 99.78, Recall 99.46, F1 99.62

Validation: Iteration 500, Loss 0.11095, Precision 98.47, Recall 87.65, F1 92.75

U7 20 : HadwsliannsEndudeya 500 ATIwBINIIARAT

20

Weuuuudnasdlunageuiulid Test Dataset Nas 19U U918 3TN1TUAIMUINT A

wiugAeutseg iUz Joyaiavan 5000 rows @13NIARARNABIBENIUTEUA 500 Rows A

Ju 10 Wesidud dslwsdwihnisususuuinaesuaziiudayailddmnsulniy Inelnluuszuna

500 A9 Loradnsn1sUsEiuNg faaalUll

1.1 Uszuiiunalagly Precision borasnsuseunal 99.80
1.2 Usellunalagld Recall lonadnsuszunm 92.61

1.3 Usellunalaeld F1-Score lonaawsuseunas 96.07

diedwuuinaaslunaasuiulg Test Dataset Bnastavlanadnsanitnsenourie andeya

5000 rows 9E@A1NITARAYNABIUTEN 4174 Rows Anlu 82.94 WWesiduduaziinuudnasdly

1
v A

naaeufiulng Dataset A9 CDG Hegazlanaansagusail

YAtoya AANNRINgUUTIaeLi | Armnuudugiuuiiasdiu
Test Dataset $113u 5000 rows 500 (10%) 4174 (83.48%)
CDG Dataset 47431 200 rows 138 (69%) 158 (79%)

§I5N99 3 9151 USIUTI VYT ANENINNAANEIINATITINAIVDNMUYTIADUN AL
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4.3 Wan13ALiueU Bi-Directional Long Short Term Memory-Conditional

Random Fields (Bi-LSTM-CRF)

MMnsNeFoUkasiUSsUBUUSEANS AN UUI1a89 Bi-LSTM-CRF ffukuusnaed CRF adu

[

WUUI1a9URIATINaU tnelanadnsaadl

precision recall fl-score support

ALLEY 0.64 054 059 7503
H_NAME 0.21 069 032 1271
PAD 1.00 1.00 1.00 155257
ROAD 081 071 076 5978
dzp 1.00 096 0.98 29991

accuracy 0.97 200000
macro avg 0.73 0.78 0.73 200000
weighted avg 098 097 0.97 200000

USLANSNINYDILUUD1809 Bi-LSTM-CRF

precision recall fl-score support

ALLEY 095 087 091 7503
H_ID 0.00 0.00 0.00 0
H_NAME 1.00 098 0.99 1271
POSTCODE 0.00 0.00 0.00 0
ROAD 097 089 093 5978
ULESS 0.00 0.00 0.00 0
dzp 0.99 1.00 0.99 29991

accuracy 0.96 44743
macro avg 0.56 0.53 0.55 44743
weighted avg 0.98 096 0.97 44743

UILANTAIMNVBILUUI1809 CRF

JUN 21 : sunmuanansiSsuiiulseansnmveawuudnged Bi-LSTM-CRF uay CRF

INWATHENUIMUUIIRBY Bi-LSTM-CRF 1A accuracy ag# 0.97 dduuuuinass CRF
A1 accuracy 8¢l 0.96 WianA1 precision, recall uag fl-score YaIuAazUinNUIUUUTIADY CRF
lergendn Faoraduinaindeyanldlunisiindusinaiu 1llesain Bi-LSTM-CRF Hndufudeyaiiies

33 Janinvibirdsdniidsldasaungu Javihlilutunsuwdastayaiedduiiavnoudiuuuinass
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UuorainauaaiaAfouls diunuudiass CRF willausaugdUsednsninanimuaagnuidn
LuUTIae CRF ladin1suvin 'H_ID', 'PROVINCE, 'ULESS' &slifieglugadaya test set uansliviuds
Yyu overfitting wazil uvinlyi Ll 9A1UIMAT Macro average wuudnass CRF Jelaa1dosnin

LUUA1a09 Bi-LSTM-CRF

4.4 Wan13ALUeIU K-Nearest Neighbours (K-NN)

LHDINNAFNS AP K-NN Model A8 List ¥a4AANNALNALALINUAIRIAUINUIY 5 A

'
o ¥

wedasiulenmandigndssenvlilydrariuusniidndanlag K-NN Model Asiudsladnasly
wsestlotiglunisAndenmmunzaungnann List vasrmdnmnlnaifssdnass duasesdlenldluns
o oA o = ~ P ~ a a a v A & A a | = =
AnLdondnll 2 wuuieleuiisulssdnsninuasidenldinesdieNmunzauniaasall lngiasodlle
fananlomwn

- Edit distance Aan1siUSeuAMUWiauYad 2 A1 Taaldinisdusiuiuasslunisuiludidnus

N o Aa o & v a
waziienAnfiTuIuaslunsualudosiian

'
=

- MaxMatchWord() AaflaiduiiasnatuiiaSauiisuanumiauead 2 a1 naansnazlaae

A28 0-1 wazidonAmfidan MaxMatchWord() snniign Ine3snsanuandudsil

v
o o = o Y ot o

raugonysnasenulumisdunuanSeuiioy

(4 [4

(Aawenamdadu — 1) + |aswenamdsduy — anuendufSauiay|

nsnaaeuUszdnsan ladudAadadnyiann Words Correcting Dataset 97W3w 22,144 @
S o v o a ! a v v ! o < o Y v Y 1
PnwmMsasainlaemMsduiia/andidnyslunsazal wagsiiuanwulidy Label lumsin

Anugneeslumsuilud

incorrect worda correct word

0 wgaalud alud

1 iU Wi lsani

2 sNuUV wnuwn

3 uwEdyy vduy

4 unRBEUaMAUN UNSIUIMEIVIRIUY
22139 ASTUNSY nsrinse

22140 «dsunaasinAunay  W@guAR2IAUNAY

22141 aunuiviy daumian
22142 aduaday davnaay
22143 afaine aaine

22144 rows x 2 columns

'
aAa

JUN 22 : JUnmLanInedudRiaLayAgnaes



23

FaradnslunisuidRnves K-NN Model ¥iaugifu Edit Distance wag MaxMatchWord()

anunsoazuilumsales

9

NaANSYD9 k-nn Tun1s@anaAn

TIAUAMINUA | IIWIUA k-nn LHongndes | Sevay
22,144 14,977 67.63

§757991 4 WaawsnI5aenA71 K-NN

i A HadnseLAspsilolun1sIdenAn

Lﬂiaqua o o ld' = v o o ld' dl = = v v
WA k-nn 1Fangndes | uuATeseiadengndes | Seuas
Edit distance 14,977 14,278 95.33
MaxMatchWord() 14,977 13,513 90.22

913N 5 HAaWENTIEeNFI5ERIN Edit distance Uaz MaxMatchWord()
i A NASNS
Lﬂiaqua o o a 5 o 0 Aa ‘ﬂl v v

FIUIUANRATIINLA FIUIUARATLA LA Souay

Edit distance 22,144 14,278 64.48

MaxMatchWord() 22,144 13,513 61.02

§715991 6 BT NUANNKAGNEINETIUYDI K-NN (14075189077

INWaGNSHUIN Edit Distance duszansamlunsiiiendfignaesnnnin MaxMatchWord()

At uAI eeilaf avtanAndeanA1Nivazaunanain List F9laa1n K-NN fie Edit Distance 914

UseAnSnnsesay 95.33
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unil 5

A3Una aAUTIENE LasUalauauue

5.1 ayunanisAuadn

wuuiaedlumsainiegaindselen lidmannis Named Entity Recognition 1nuseendly

dwsusenlszleamluiviseloaniuiied uiorvazinianainlansdifiaedwlanuiniulun
° ' a vt ° = I o v A o

wuudassliaeiTeuideainnsinluveswuuinaeszdanuuiugifesas 96.07 Weiily
nagauiuyadeyanuImuuiuglunisadinmandosaviio 84.26 13U test dataset wae
Anuwiugtunsatndantaeaunie 82.73 dmsu cdg dataset Fvagluinainaianislifed
Anugneesfesas 70 Yuld

wuuaesnsineganUselen ladmannis Recurrent Neural Network Tngld GRU w1

v < o
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Uszgnesiuiu Conditional random field (CRF) Faidunuudnasaniesitu Natural Language
Processing iAuausansuendiudsznauresunaiy e Bi-LSTM 1udiuwsnlunisiu

ayanewihnisulasuazaindoyauddwioli CRF viungideyadnarndudiudsznaulaves

e

'
| =

aflod FalamiAugnAedsesar 97 WANANNITAINAIIRIUAAANURANAINTULA lunTalN

Qe
2

3

o av 1 A a 1 a

adAd liif eadeeduiiegaselsUu Fangasenuiainnssuiuniswitua tneiduna

Y

e
2

3]

\eanndeyanlddmsunsinduiuenslinseunguunnne

5.2 aausiuwa

v a '

21NN TUIATINUNABDINAUILUUTIAD BN BUTAAN LA gt asiudauan o8 wuin

Y Y

LUUTI8R9909 U8 Aputniaugenuazdudoulunisvin Wewiniivuudiaesfisfes

a ]

MUFURUSAUD 5 bUUTa09Y N AT o uUT 1809l UT UL NS UAAAMURANAINILAINARDNNT

¥ = o o

MUV UUINADI0A MU A9 UlUAIUN19aAVRINTLUIUNITIINHIATUAIUTUN15MSI1dD U

q

nadnsiioanuaztaaiumnuRana1ndnAinds Iegdunisiigunadnsunisenudunusyag

Yayaiiua 81ine Jwmin warsialusudld Wesnndeyadiudinanidaiudrdgyediwinly

v & Y o

NFEUIUNITAUMTEUA MUY BanT2UIUludugaeliuenanYgIenTIEOUNAaNSUAY Saaunsn

v = Y o v s

dininteyandAyvemagdeerariamell dwalinszuiunisananaidenimadnsves

o

wuudiaeaddedluandunsdumilussuugiudeyadaugnieswduguiniu Fedeidu

[

Usglenlfilasuannaudde wazussanuingusvasAananuesuidennesnisvindoyad b

Neeslimaeiivitestayandfgvesiet

Y

5.3 Jgnuazaudssa
lanunsasunumdninwilveieliuiiederdielddmiuUseuiisusasunludmanmy

v A A o ° v a X
ale L991nTanuIuNINLaz1v N Al IaIUsELANA U UEITU

Tunsiindunuudiaesunsviindeutnaldinaiuuiiesanideyal unsinduieazyilvdena

Tunsvinaumsugnaunn

ToyanlddmsuindulinseunguuazervdwnasioUssdninmuasuuinasnionsaiauiy

Toyanldinenulunisiinedu



26

5.4 UslduDhUY

AURLTALRDINTIARYIAVEEEY 9 LANAaeslduUUT1a999U Nusnuileain GRU wazd

A15MSIFDULNUTDUANIEINLNITNUTUAABAIA181998 4 LoN1ANUTLENTAINAITNTIVI UL

[
[y

Y
g9UNINNINUIIL

a

Lﬁ@ﬂﬂ?ﬂLLUUﬁ’]ﬁ@Q%@QTﬂiN’Mi@Q%JULQWWS%@NaﬂLﬂuﬂWUWI‘WS 919@1UTOUINANAITNNIU

Y

vadlassnuillusegonlunisviiuyadeyaluniuwidu q vseresansulusiunsussuians

AYISIIUVIR LS



27

UITUIUNTIY

K. Surapong, “Recurrent Neural Network (RNN) feesls Gated Recurrent Unit (GRU) feerls
aouas1s RNN fs GRU shenw Python — NLP ep.9,” 2019.
https://www.bualabs.com/archives/3103/what-is-rnn-recurrent-neural-network-what-is-
gru-gated-recurrent-unit-teach-how-to-build-rnn-gru-with-python-nlp-ep-9/ (accessed

Oct. 10, 2020).

S. Tangruamsub, “Long Short-Term Memory (LSTM),” Jul. 04, 2017.
https://medium.com/@sinart.t/long-short-term-memory-lstm-e6cb23b494c6 (accessed
Jun. 11, 2020).

“What is Named Entity Recognition (NER)?”
https://www.techslang.com/definition/what-is-named-entity-recognition-ner/ (accessed

Oct. 10, 2020).

Lukkiddd, “Word Embedding was Word2Vec #eoezls,” 2018. https://lukkiddd.com/word-
embedding-uaz-word2vec-feels-e60bdf6d78d3 (accessed Jun. 11, 2020).

David S. Batista, “Conditional Random Fields for Sequence Prediction.”
http://www.davidsbatista.net/blog/2017/11/13/Conditional_Random_Fields/ (accessed
Oct. 10, 2020).

S. Panchal, “k Nearest Neighbor Classifier ( kNN )-Machine Learning Algorithms | by
Shubham Panchal | Medium,” 2018. https://equipintelligence.medium.com/k-nearest-
neighbor-classifier-knn-machine-learning-algorithms-ed62feb86582 (accessed Oct. 10,

2020).

N. SMETANIN, “Fuzzy string search,” Mar. 24, 2011. http://ntz-
develop.blogspot.com/2011/03/fuzzy-string-search.html (accessed Jun. 11, 2020).

J. Mueller and A. Thyagarajan, “Siamese recurrent architectures for learning sentence

similarity,” 30th AAAI Conf. Artif. Intell. AAAI 2016, no. 2014, pp. 2786-2792, 2016.

a. dum and w. UsTanivens, “seuvduunuasdududeyaiunsyiin melaswielszamifisndesiiuasounuy

waneda,” 2013. Accessed: Jan. 18, 2021. [Online]. Available: www.pantip.com.



[10]

28

S. Thattinaphanich and S. Prom-On, “Thai Named Entity Recognition Using Bi-LSTM-
CRF with Word and Character Representation,” in Proceedings of 2019 4th
International Conference on Information Technology: Encompassing Intelligent
Technology and Innovation Towards the New Era of Human Life, InCIT 2019, Oct.
2019, pp. 149-154, doi: 10.1109/INCIT.2019.8912091.



NT1ANUIN

29



30

AMANUIN N

N15ANMY Anaconda

1. nludiduled https://www.anaconda.com/download/

2. @enanulnanastudmiussuuu)unanis Windows

Anaconda Cloud Documentation Blog Contact Q

OANACONDA What is Anaconda? Products Support Community About Resources

Download Anaconda Distribution

Version 5.0.1 | Release Date: October 25, 2017

High-Performance Distribution Package Management Portal to Data Science
Easily install 1,000+ data science Manage packages, dependencies Uncover insights in your data and
packages and environments with conda create interactive visualizations
58 Windows | @& macos D Linux

UM 23 : sUnwanwdusnvesdulasdalusunsy

3. ﬂ?ﬁﬂﬁﬂqu Download (Python 3.6 version)

Anaconda 5.0.1 For Windows Installer

Python 3.6 version * Python 2.7 version ”
& Download & Download

64-Bit Graphical Installer (515 MB) (%) 64-Bit Graphical Installer (500 MB) (%)

32-8it Graphical Installer (420 MB) 32-Bit Graphical installer (403 MB)

UM 24 : gunmuanaivesdanralvanilusunsy


https://www.anaconda.com/download/

4. puaranindnaulranuiie@nma Anaconda

5. AAndia Next

D Anaconda3 5.0.1 (64-bit) Setup — X

Welcome to Anaconda3 5.0.1
(64-bit) Setup

Setup will guide you through the installation of Anaconda3
5.0.1 (64-bit).

ANACO NDA ‘ It is recommended that you dose all other applications

before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.

Next > Cancel |

JUN 25 : sUamuansrig dieitingasetup

6. ﬂﬁﬂﬁ‘t!u | Agree

O Anaconda3 5.0.1 (64-bit) Setup — X
License Agreement
‘: ) ANACONDA Please review the license terms before installing Anaconda3 5.0.1
(64-bit).

Press Page Down to see the rest of the agreement.

=== ==s=============== P
Anaconda End User License Agreement
Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-clause BSD License:
Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:
v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 5.0. 1 (64-bit).

Anaconda, Inc,

<o [Eagee] [ cone |

JUN 26 : sUnmuananImvuandLicense



7. @an Just Me (recommended) LLE’hﬂaﬂﬂu Next

2 Anaconda3 5.0.1 (64-bit) Setup — =

Select Installation Type

":D ANACONDA Please select the type of installation you would like to perform for
Anaconda3 5.0.1 (64-bit).

Install for:

(®) Just Me {recommended)

() all Users {requires admin privieges)

bAnaconda, Inc,

N arm e

JUN 27 : suamuansiniaenysennnisadlusunsy

8. AANTIYY Next

2 Anaconda3 5.0.1 (64-bit) Setup — X

Choose Install Location
'.) ANACONDA Choose the folder in which to install Anaconda3 5.0.1 (64-bit).

Setup will install Anaconda3 5.0. 1 (64-bit) in the following folder. To install in a different
folder, dick Browse and select another folder. Click Next to continue.

Destination Folder

Browse...

Space required: 2.4GB
Space available: 175.7GB

Anaconda, Inc,

< Back Next > | Cancel

U7 28 : sUamuansiInnaengaiazaslusunsy



9. don Add Anaconda to my PATH environment variable waaadndu Install

D Anaconda3 5.0.1 (64-bit) Setup — X

Advanced Installation Options
J ANACONDA Customize how Anaconda integrates with Windows

Advanced Options

Add Anaconda to my PATH environment variable
Mot recommended. Instead, open Anaconda with the Windows Start

menu and select "Anaconda (64-bit)”". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.6

This will allow other programs, such as Python Tools for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.6 on the system.

Anaconda, Inc, 9
[ Cancel

| <bea [imewi ] ]

JUN 29 : sUauansiIgaen Path Environment

10. 593UNIINSANRIRZIETIaNYSal

D Anaconda3 5.0.1 (64-bit) Setup -

Installing
J ANACONDA Please wait while Anaconda3 5.0.1 (64-bit) is being installed.

Extract: python-3.6.3-h%e2ca53_1.tar.bz2

a

Anaconda, Inc,

< Back Next > Cancel
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11, Wefnduasvanysalualiadnly Next

) Anaconda3 3.0.1 (B4-bit) Setup —

& Installation Complete
{D ANACONDA Setup was completed successfully.

Completed

| Show details |

Araconda, Inc,

TN e

UM 31 : U mwanwieandiedndalusunsunasoau

12. ﬂ?ﬁﬂﬁﬁu Finish

O Anaconda3 5.0.1 (64-bit) Setup -

Thanks for installing Anaconda3!

Anaconda is the most popular Python data science platform.

Share your notebooks, packages, projects and environments
ANACONDA on Anaconda Cloud!

[“1Learn more about Anaconda Cloud

[~ Learn more about Anaconda Support

JUT 32 : Unmuandisuanadedaduasaiseusay
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AMANUIN UV

N15AAAY Visual Studio Code

1. d@rluiidules https://code.visualstudio.com/ kag Download TUsunsu VS Code

Tneaanlinsanu OS Y99LA3I99ABUNILMADS

3 Visual Studio Code - Code Editn X + = o X

€ > C # codevisualstudio.com &

’o Visual Studio Code  Docs

Code editing.
Redefined.

Download for Windows

Stabie Build

Omaer G111 QDAD 9. Coi2! Spaces? UTFE F Typesor @

S [ » I

3 Download Visual Studio Code x + = o X

€ C & codevisualstudio.com/Download %

) Visual Studio Code  Docs  Updates Blog APl E o s ¥ Download

Version 1.37 is now available! Read about the new features and fixes from July. X

Download Visual Studio Code

Free and built on open source. Integrated Git, debugging and extensions.

4 Windows 4 .rpm

Windows 7, 8, 10 Red Hat, Fedora, SUSE

User Installer .deb 64 bit
System Installer apm 64 bit
zlp 64 bit 32 bit tar.gz 64 bit

Snap Store

U7 33 : sUamuansn)alluand2@nad Visual Studio Code



2. suilandn seadnvaazna “Open” TUsuAsUAnlwaALN

¥ 9 i | Manage Downloads =
Home Share View Application Tools
F‘I U & cut 78 iE] x -'IJ T3 New item + T/ [@lopen ~ [ seiectal
= Wl Copy path 1 ] Easy access » — Edit Select none
pm;ijf‘“’ A [£] Paste shorteut h::v.' ckzlf.y Uelte Bename ,:m, Propsiues @History (] invert selection
Clipboard Organize New Open Select
2 & > ThisPC > Local Disk(C:) » Users > [l - Downloads v\ &  Search Downloads
I Desktop # A Name - Date modified Type Size
B Dodilenis * [ VSCodelserSetup-x64-1370.exe 8132013 446PM _ Application STBH K
[%] Documents * Open
&| Pictures * ® Run a5 administrator
Troubleshoot compatibility
Pin to Start
12 Share
Give accessto >
B Addto archive...
B3 Add to "VSCodeUserSetup-x64-137.0.ar"
@ OneDrive B8 Compress and email...
I This PC B8 Compress to “VSCodeUserSetup-x64-1.37.0.rar" and email
3 30 Objects Pin to taskbar
B Deskiop B} sitdefender >
Restore previous versions
[5] Documents
& Downloads Send to >
D Music Cut
] Pictures Copy
[ videos Create shortcut
‘& Local Disk (C:) Delete
Rename
Properties

Titem  1item selected 50.6 MB

3. mandy “Run”

JUT 34 : jUnmuanslusunsuiinrdlvanuuiiednga

Open File -

Do you want to run this file?

[] Always ask before opening this file

Security Warning X

Name: ..rs\INEEE Downloads\VSCodeUserSetup-x64-1.37.0.exe

Publisher: Microsoft Corporation

Type: Application
From: C:\Users\INIl®\ Downloads\VSCodeUserSetup-x64-1.3...

Run Cancel

v

While files from the Internet can be useful, this file type can potentially
harm your computer. Only run software from publishers you trust.
What's the risk?

JUT 35 : gUnmuansne7975 Run tileaslysun sy
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4. \don “l accept the agreement” wagAanUu “Next >”

’Q Setup - Microsoft Visual Studio Code (User)

License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

N
This license applies to the Visual Studio Code product. Source
Code for Visual Studio Code (s available at
https://aithub.com/Microsoft/vscode under the MIT license

agreement at
https.//aithub.com/Microsoft/vscode/blob/master/license.txt.

Additional license information can be found in our FAQ at
|https://code.visualstudio.com/docs/supporting/fag.

(®) I accept the agreement
O I do not accept the agreement

[ Next> || cancel |

JUN 36 : JUANUARIEI9UFAY License

5. denfiufilunsdmfiulusunsy (wuzthlild Default Milviun) wazadnUu “Next >”

)q Setup - Microsoft Visual Studic Code (User) = X
Select Destination Location
Where should Visual Studio Code be installed?
Setup will install Visual Studio Code into the following folder.
To continue, dick Next. If you would like to select a different folder, dick Browse.
Programs\Microsoft VS Code | | Browse...
Atleast 218. 1 MB of free disk space is required.
| <Back [ MNext> | | Cancel

SUN 37 : gUnnuananigudengniiazadlusunsy
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6. AanUy “Next >”

)d Setup - Microsoft Visual Studio Code (User)

Select Start Menu Folder
Where should Setup place the program'’s shortcuts?

v
Setup will create the program’s shortcuts in the following Start Menu folder.
[

To continue, dick Next. If you would like to select a different folder, dick Browse.
l isual Studio Code:

| Browse...

[[]pon't create a Start Menu folder

[ ema o] [ ol |

SUN 38 : U nuanariIuanalnainasisuy
7. @enadiuinaulilaenCreate a desktop icon wag Add to PATH (requires shell restart)

il AdnUu“Next >”

)q Setup - Microsoft Visual Studic Code (User) == X

Select Additional Tasks
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while installing Visual Studio
Code, then dick Next.

Additional icons:

[] create a desktop icon
Other:

[[] add "Open with Code™ action to Windows Explorer file context menu

[] add "Open with Code™ action to Windows Explorer directory context menu
[[] Register Code as an editor for supported file types

[¥] Add to PATH (requires shell restart)

| <gack [ newt> ][ concel

U 39 : sUauansiInwaen Path Environment
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8. AANUY “Install” ieRnsslusinsy

)d Setup - Microsoft Visual Studic Code (User) —

Ready to Install
Setup is now ready to begin installing Visual Studio Code on your computer.

)

Click Install to continue with the installation, or dlick Back if you want to review or
change any settings.

Destination location:

C:\Users Wl AppData'\Local \Programs \Microsoft VS Code

Start Menu folder:
Visual Studio Code

Additional tasks:
Other:
Add to PATH (requires shell restart)

 <Back [ sl | |

Cancel |

)c Setup - Microsoft Visual Studio Code (User) —

Installing
Please wait while Setup installs Visual Studio Code on your computer.

X

)

Extracting files...
C:\Users\Lissara\AppData\Local \Programs\Microsoft VS Code\Code.exe

Cancel

SUN 40 : UANUaRIIe TN TIaIF ARl UTIUN T
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9. mdnUu “Finish” w@3adun1sAnAslUsunsy VSCode

)q Setup - Microsoft Visual Studic Code (User) -

Completing the Visual Studio Code
Setup Wizard

Setup has finished installing Visual Studio Code on your
computer. The application may be launched by selecting the
installed icons.

Click Finish to exit Setup.

Launch Visual Studio Code

SUN 41 : SUAMLansmeuanaudafngalusunsuasosuy
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10. MNANUBILUSHNSULLDRAR S HUSDELA

) File Edit Selecion View Go Debug Terminal Help

/ ) wel <
rﬁ felcome

Learn

Find and run all commands

5 Help improy

Read our

JUN 42 : sUamuanundInvveslusunsa Visual Studio Code
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A1135ANAY Django

1. 1Un Andconda Prompt ua

M Anaconda Prompt (Anacondad) - O x

JUN 43 : jUnmuandg9veslusunsy Andconda Prompt

2. Tdieds pip install django Lﬁlaaﬂﬁgﬂ Django

B Anaconda Prompt (Anaconda3) - m} b4

JUN 44 : JUAMUanIdIe19NsRARe Django
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3. NAADUNBSTUNAAAINIBANES python -m django —version

B Anaconda Prompt (Anacondal) — O *

s\tunzaxpython -m django version

sh\tunzax>

[
Y

JUN 45 : UANLanII9795 N9 e ST UNARAS

4. a¥ Project nvifievinaeudedds django-admin startproject [name]

SN - — s — - - —

B Anaconda Prompt (Anacondad) — [ *

C:hUsershtunzarpython -m django version

(base) C:\Users\tunzardjango-admin startproject testdjango

{ba

JUN 46 : JUMmuanIn1saia Project il
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5. @1lUlu Project [name] Directory Fremds cd [name]

M Anaconda Prompt (Anaconda3) — O b4

\Users\tunzarpython -m django version

t testdjango

JUN 47 : JUAMKaRINTSIEs Directory

Y

6.  VAABUNITYINUEINIBIMEAIES python manage.py runserver

e —— — - - - —

M Anaconda Prompt (Anaconda3) - python manage.py runsemver — O *

A\tunzarpython -m django

A\tunzardjange-admin startproject testdjango

tes

identified no issues (& sile

Your pr ct may not work p vy until you apply the migr

o apply them.
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7. Ta Website wionnaaaulngld URL http://127.0.0.1:8000/

ai_C.pdf « (Y Diango: the Web framework for . X % aou Django Web Framework u

@ 127.00.1

django View release notes for Django 3.0

The install worked successfully! Congratulations!

are seeing this page because DEBUG=True it
ettings file and you have not configured a

URLs.

Q Django Documentation <> Tutonal: A Polling App 20 Django Community

JUN 49 : gUnnuansmaanaeun1sl¥aves Django


http://127.0.0.1:8000/
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2.

AMANUIN

N15ANRAY Terminal wag Ubuntu

11 Microsoft Store

Microsoft Store

Home Gaming Entertainment  Productivity Deals gswuacth R Search

Save up to 75%

Save on gaming, entertainment and more

SUN 50 : 'g‘UmWLLaﬂ\‘mﬁWiN Microsoft Store

Y

AU Windows Terminal

Microsoft Store

Home Gaming Entertainment  Productivity —More v wmdow»lem\inad X

Windows Terminal

App
Owned

Windows Terminal Preview
App

JUN 51 : JUAMKARINSAUM Windows Terminal
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3.

a.

nM Install Windows Terminal 1iia@nma

Microsoft Store.

¢  Home Gaming Entertainment Productivity Deals gswuacth

9 This product is installed.

Windows Terminal
Microsoft Corporation * Developer tools > Utilities

* *x k k¥ 263 2 Share

The Windows Terminal is a modern, fast, efficient, powerful, and productive terminal application

features include multiple tabs, panes, Unicode and UTF-8 character support, a GPU accelerated

) for users of command-line tools and shells like Command Prompt, PowerShell, and WSL. Its main
L=}

More

E EVERYONE

Overview

System Requirements Reviews Related

JUN 52 : JUAMBaRINTSARAY Windows Terminal

nauludmtnAuniieAun Ubuntu

Microsoft Store

Home Gaming Entertainment  Productivity —More v ubuntu

~.’§} ¥

Get EA Play with Game Pass for PC

U7l 53 :

Ubuntu
App
Owned

Ubuntu 18.04 LTS
App

Ubuntu 20.04 LTS
App

Hoops Africa: Ubuntu Matters

Movie

Save up to 75%

Save on gaming, entertainment and more

Y

UNINLENINISAUN Ubuntu

Best selling games

Show all

STANDARD
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5.

6.

9 Install Ubuntu wilefingia Ubuntu

Microsoft Store = o

&

Home Gaming Entertainment Productivity Deals gswuacth P search I3

9 This product is installed.

Ubuntu

Canonical Group Limited * Developer tools > Utilities

* * %k k¥ 246 & Share

Ubuntu on Windows allows you to use Ubuntu Terminal and run Ubuntu command line utilities
including bash, ssh, git, apt and many more.

E EVERYONE

Overview System Requirer t Review Related

Available on

BEa rpc

Descrintinon

JUN 54 : sUAMLERINTSAAAY Ubuntu

yinsaslausianng 9 Tu Ubuntu Teeila Terminal wazitnluil Ubuntu

E¥  Windows PowerShell

Windows Powe
Copyright (

Try the new cx

Windows PowerShell  Cirl-shift+]
ghts reserved.

Comppord Mommmmt

Open & new BE ) : //aka.ms/pscore6
Azure Alt+Click fo split the current window

s\t

Ubuntu Crl+Shift-+4

Settings
Feadback

About

U7l 55

: U muananTsin Ubuntu

X
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7. 19"lU7 Directory #ifllna Requirements.txt ﬁLﬁUGﬁayjalanﬁ‘l’gi

D r0ot@LAPTOP-JGERKVON: /mnt % | + - o X

root@LAPTOP-J6ERKVEN: /mnt/c/Users/tunza# cd testapi
root@LAPTOP-J6ERKVON: /mnt/c/Users/tunza/testapi# s
requirements.txt

root@LAPTOP-J6ERKVON: /mnt/c/Users/tunza/testapi#

SUN 56 : JUAMKAAINTSINES Directory Aflng Requirements.txt

requirements - Notepad - =] x

fle Esit fomst Vien Help
absl-py==0.9.0 -
asgiref==3.2.10
astor==0.8.1
certifi==2020.6.20
chardet==3.0.4

click==7.1.2

Django==3.0.8
djangorestframework==3.11.0
fasttext==0.9.2

gast==0.2.2
google-pasta==0.2.0
grpcio==1.30.0

hS5py==2.10.0

idna==2.10
importlib-metadata==1.7.0
joblib==0.16.0
Keras-Applications==1.0.8
Keras-Preprocessing==1.1.2
Markdown==3.2.2

nltk==3.5

numpy==1.19.0
opt-einsum==3.2.1
pandas
protobuf:=3 12.2

Ln 1, Col 1
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A root@LAPTOP-JGERKVON: /mnt X | + - [m] X

root@LAPTOP-J6ERKVEN: /mnt/c/Users/tunza# cd testapi
root@LAPTOP-J6ERKVAN: /mnt/c/Users/tunza/testapi#f pip install -r requirements.txt
Collecting git+https://www.github.com/keras-team/keras-contrib.git (from -r requirements.txt (line 52))

Cloning https://www.github.com/keras-team/keras—contrib.git to /tmp/pip-req-build-@hgam_27

Running command git clone —q https://www.github.com/keras—team/keras—contrib.git /tmp/pip-req-build-0hgam_27
Requirement already satisfied (use —-upgrade to upgrade): keras—contrib .0.8 from git+https://www.github.com/keras—tea
m/keras—-contrib.git in /root/.pyenv/versions/3.6.11/1lib/python3.6/site—-packages (from -r requirements.txt (line 52))
Requirement already satisfied: absl-py==0.9.@ in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r requi
rements.txt (line 1)) (0.9.8)
Requirement already satisfied: asgiref==3.2.10 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r requ
irements.txt (line 2)) (3.2.10)
Requirement already satisfied: astor==0.8.1 in /root/.pyenv/versions/3.6.11/lib/python3.6/site-packages (from -r require
ments.txt (line 3)) (0.8.1)
Requirement already satisfied: certifi==2020.6.20 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r r
equirements.txt (line 4)) (2020.6.20)
Requirement already satisfied: chardet==3.0.4 in /root/.pyenv/versions/3.6.11/lib/python3.6/site-packages (from —-r requi
rements.txt (line 5)) (3.0.4)
Requirement already satisfied: click==7.1.2 in /root/.pyenv/versions/3.6.11/lib/python3.6/site-packages (from -r require
ments.txt (line 6)) (7.1.2)
Requirement already satisfied: Django==3.0.8 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r requir
ements.txt (line 7)) (3.0.8)
Requirement already satisfied: djangorestframewo .11.0 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (
from -r requirements.txt (line 8)) (3.11.0)
Requirement already satisfied: fasttext==0.9.2 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r requ
irements.txt (line 9)) (0.9.2)
Requirement already satisfied: gast==0.2.2 in /root/.pyenv/versions/3.6.11/lib/python3.6/site-packages (from -r requirem
ents.txt (line 10)) (0.2.2)
Requirement already satisfied: google-pasta==0.2.0 in /root/.pyenv/versions/3.6.11/lib/python3.6/site-packages (from -r
requirements.txt (line 11)) (0.2.0)
Requirement already satisfied: 1.30.0 in /root/.pyenv/versions/3.6.11/1lib/python3.6/site-packages (from -r requi
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A root@LAPTOP-JEERKVON: /mnt % | 4 - [m] X

WARNING:tensorflow:From /root/.pyenv/versions/3.6.11/1ib/python3.6/site-packages/keras/backend/tensorflow_backend.py:133
: The name tf.placeholder_with_default is deprecated. Please use tf.compat.vl.placeholder_with_default instead.

WARNING: tensorflow:From /root/.pyenv/versions/3.6.11/1ib/python3.6/site-packages/keras/backend/tensorflow_backend.py:3u4
5: calling dropout (from tensorflow.python.ops.nn_ops) with keep_prob is deprecated and will be removed in a future vers
ion.

Instructions for updating:

Please use 'rate' instead of ‘keep_prob’. Rate should be set to 'rate = 1 - keep_prob'.

WARNING: tensorflow:From /root/.pyenv/versions/3.6.11/1ib/python3.6/site-packages/keras/backend/tensorflow_backend.py:297
4: where (from tensorflow.python.ops.array_ops) is deprecated and will be removed in a future version.

Instructions for updating:

Use tf.where in 2.0, which has the same broadcast rule as np.where

WSGI app © (mountpoint='') ready in 16 seconds on interpreter 0x56355aba7f4@ pid: U456 (default app)

uWSGI running as root, you can use --uid/--gid/--chroot options

*%% WARNING: you are running uWSGI as root !!! (use the ——uid flag) #***

*%%x UWSGI is running in multiple interpreter mode **x

spawned uWSGI master process (pid: 456)

spawned uWSGI worker 1 (pid: 515, cores: 1)

spawned uWSGI worker 2 (pid: 516, cores: 1)

spawned uWSGI worker 3 (pid: 517, cores: 1)

spawned uWSGI worker 4 (pid: 518, cores: 1)

spawned uWSGI worker 5 (pid: 519, cores: 1)

spawned uWSGI worker 6 (pid: 520, cores:

spawned uWSGI worker 7 (pid: 521, cores:

spawned uWSGI worker 8

(pid: 522, cores:
spawned uWSGI worker 9 (pid: 523, cores:
spawned uWSGI worker 1@ (pid: 524, cores:
spawned uWSGI http 1 (pid: 525)

JUN 59 : UANLARININAFRUNTINUETHIBIFULUU wsgi
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from os import listdir

from os.path import isfile, join

from pythainlp.tag import pos_tag

from predict import apps

from django.apps import apps

from django.shortcuts import render

from collections import OrderedDict

from django.http import HttpResponse

from sklearn_crfsuite import metrics

from sklearn.neighbors import NearestNeighbors

from django.views.decorators.csrf import csrf_exempt

from sklearn.model_selection import train_test split

from predict.thainlplib import ThaiWordSegmentLabeller

from sklearn.metrics import precision_score, recall_score, f1 _score
from pythainlp.tokenize import word_tokenize

from nltk.tokenize import RegexpTokenizer

from keras.preprocessing.sequence import pad_sequences

from keras.models import Model, Input

from keras.layers import LSTM, Embedding, Dense, TimeDistributed, Dropout, Bidirectional
from keras_contrib.layers import CRF

from keras_contrib.utils import save _load_utils as sam

import copy
import editdistance
import random as ran

import multiprocessing as muti
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import codecs

import glob

import nltk

import sys

import re

import os

import time

import timeit

import random

import joblib

import fasttext

import numpy as np
import pandas as pd
import tensorflow as tf
import sklearn_crfsuite

# Create your views here.

ner_model = joblib.load('predict/saved _model/ner_model.sav')

words_np= joblib.load('predict/add_tag correct word/bagOfWords_List G2021.bin’)
knn= joblib.load('predict/add tag correct word/nbrsG2021.bin’)

fastmodel= fasttext.load _model('predict/add tag correct word/fastmodelG2021.bin’)

pzdp = pd.read_csv(‘predict/add_tag correct word/autocompModify df.csv')

idx2tag = {0: 'dzp', 1: 'ALLEY", 2: 'ROAD), 3: 'H_NAME', 4: 'PAD'}

keyChange = (‘ALLEY', 'ROAD', 'DIST', 'ZONE', 'PROVINCE')

keyForAuto = ('DIST','ZONE' /PROVINCE' ,'POSTCODE')

prefixWord = {MOO": ["."], 'ALLEY": ["%."], 'N-SUB_ALLEY" ["w&in"], 'ROAD": ["9."], 'DIST" ["a.","
bU9"], 'ZONE": ["9.","tu@"], 'PROVINCE": ["2."]}

BATCH SIZE = 900 # Number of examples used in each iteration

EPOCHS = 10 # Number of passes through entire dataset

MAX_LEN = 20 # Max length of review (in words)

EMBEDDING = 40 # Dimension of word embedding vector
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n_words = len(words_np)

n_tags = len(idx2tag)

saved _model path='predict/saved model'
iterator get next 1 = 'lteratorGetNext:1'
iterator_get next 0 = 'lteratorGetNext:0'
placeholder_ 1 = 'Placeholder 1:0'

boolean mask = 'boolean _mask 1/GatherV2:0'

model check bilstm = True
model check = True
if (len(sys.argv) >= 2 and sys.argv[1] == 'runserver'):
session = tf.Session()
model = tf.saved model.loader.load(session, [tf.saved model.tag constants.SERVING], sav
ed_model path)
graph = tf.get default graph()
g_inputs = graph.get _tensor by name(iterator get next 1)
g lengths = graph.get tensor by name(iterator get next 0)
g training = graph.get_tensor_by name(placeholder 1)
g_outputs = graph.get tensor by name(boolean_mask)
runmodel_uswgi = False
print("Runserver Complete Create Model")
else:

runmodel_uswgi = True

def createBiLstmCRF():
input = Input(shape=(MAX_LEN,))
model_bilstm = Embeddinglinput_dim=n_words+1, output_dim=EMBEDDING, # n_words
+ 1 (PAD)
input_length=MAX_LEN, mask zero=True)(input) # default: 20-
dim embedding

model_bilstm = Bidirectional(LSTM(units=50, return _sequences=True,
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recurrent_dropout=0.2))model_bilstm) # variational biLSTM
model_bilstm = TimeDistributed(Dense(50, activation="relu"))(model bilstm) # a dense (
ayer as suggested by neuralNer
model_bilstm= Dropout(0.2)(model_bilstm)
crf = CRF(n_tags) # CRF layer, n tags+1(PAD)
out = crflmodel bilstm) # output
model_bilstm = Model(input, out)

return model_bilstm
model bilstm = createBiLstmCRF()

@csrf_exempt

def Cleantext(request):
def Change Word(text):

# Pretrained model weights location

text = text.replace('WwAuIafva’, 'ne.")

text = text.replace('03ANSUSMTAIUAUA', 'BUR.)
text = text.replace('03ANTUIMTAINIINTA', 'DUA.)
text = text.replace(dtinNuAE1SUAVELNG, 'FUD)
text = text.replace('@tINMUNYATIAD', 'AUIND")

text = text.replace('vigtinu’, 'Wu.)

text = text.replace('swan’, 'sw.&e.")

text = text.replace('swa.’, 'sw.&e.")

text = text.replace('nvul., '9.nJUNN)

text = text.replace('nvy’, '9.NFUNN)

text = text.replace(NFUNWUNIUAT, "V.NFINN)
text = text.replace(us.’, '8.")

text = text.replace('9Ln9.,, '8.)
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text = text.replace(¥1ua.’, 'n.")
text = text.replace(th4.’, '9.")
text = text.replace('ﬁziyjﬁ‘, 1.
text = text.replace(vis/, '4.")
text = text.replace(as’, '9.")
text = text.replace('81Ln9', '9.)
text = text.replace('¥ua’, 'n.)
text = text.replace('wv34, 'n.")
count road =0
while True:
result = text.find('nuw',count_road)
if result == -1 :break
count_road = result + 3
sequence = Q.
indicies = (result+1,result+3)
if text[result-1] == " "text=sequence.join([text[:indicies[0]-1], text[indicies[1]:]])
count_substreet = 0
while True:
result = text.find('9e¥',count substreet)
if result == -1 :break
count_substreet = result + 3
sequence = '¥.'
indicies = (result+1,result+3)

if textlresult-1] == " "text=sequence.join([text[:indicies[0]-1], text[indicies[1]:]])

text = text.replace(u.’, 'gunw)

text = text.replace(‘any., dineuanEnssuMsaiuiinsAne)
text = text.replace(ana.., ‘drinaunanssunsUniLTinsAny)
text = text.replace(ang.’, ‘drinnuanznITUNIANWTUNUEIL)
text = text.replace('@na., 'ﬁwﬁmmﬂmﬂiimmimiqmmﬁﬂm')
text = text.replace(‘and.’, '‘d1inaUEYIETNTENINITANE)

text = text.replace('s., nAUIAFIUR')
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text = text.replace('0Un.,'DIANITUTINTAIUAUA')

text = text.replace('dUd.,'DIANITUIMTAIUTINIA)

text = text.replace(ause’, d1inauassaguene’)

text = text.replace('@uine’, d1tinuLN¥RIo1LND")

text = text.replace('ss., 1501584

text = text.replace('sw.an., lsanguradaasuavn eI ua’)
text = text.replace('sw.’, 15ane1ua)

text = text.replace('s.n.’, T5ane1u1a)
find right = text.find((")
find_left = text.find())

text = text.replace(text[find right:find left+1], ")

return text

def doc2features(doc, i):

word_ner = docl[i][0]

postag ner = docli][1]

# Features from current word

features _ner={
‘word.word": word_ner,
‘word.isspace:word_ner.isspace(),
'postag:postag_ner,
‘word.isdigit(): word_ner.isdigit()

}

ifi>0:
prevword ner = doc[i-1][0]
postagl ner = docli-1][1]
features_ner['word.prevword'] = prevword_ner
features_ner['word.previsspace'l=prevword_ner.isspace()
features ner['word.prepostag'] = postagl ner

features_ner['word.prevwordisdigit'] = prevword_ner.isdigit()
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else:
features ner['BOS'] = True # Special "Beginning of Sequence" tag
# Features from next word
if i < len(doc)-1:
nextword ner = doc[i+1][0]
postagl ner = doc[i+1][1]
features_ner['word.nextword'] = nextword ner
features ner['word.nextisspace'l=nextword_ner.isspace()
features ner['word.nextpostag'] = postagl ner
features_ner['word.nextwordisdigit'] = nextword_ner.isdigit()
else:
features ner['EOST = True # Special "End of Sequence" tag

return features_ner

def extract_features(doc):

return [doc2features(doc, i) for i in range(len(doc))]

def get addr(text):
word_cut=word_tokenize(text,engine="newmm")
list word=pos_tag(word_cut,engine="perceptron’)
X _test = extract_features([(data,list_ word[il[1]) for i,data in enumerate(word cut)])
y_= ner_model.predict_single(X_test)
a = [[word_cutlil,data] for i,data in enumerate(y )]
= np.array(a)
| = (rr[;,1]=="I-ADDRESS)
B = (rr:,1]=="B-ADDRESS")
A=B]I
addr = rrfA]
res = str.join(",(addr[:,0])).replace('<slash>",/")

return res.replace('<space>',' ).replace('<full_stop>',.)

def nonzero(a):
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return [i for i, e in enumerate(a) if e = 0]

def split(s, indices):

return [s[i:j] for i,j in zip(indices, indices[1:]+[None])]

def sepNum(t,r="): # separated number and text, be used in AddressDictAndList()
text="
num=(]
if len(t)>0:
t =re.sub(r, "', t).strip()
if len(t)==0: return text, num # stop error
weut =re.findall("\d\s]+|[A\d]+", t)
for iin wcut:
if re.search("\d", i):
n =i.split()
num.extend(n)
else:
text +=i
if re.search("\d",wcut[0]):
num.append(num.pop(0))

return text, num

def AddressDictAndList(t):
adlist=[]
addict = {
H D
'‘MOO' : ",
'H NAME': ™,
'‘ALLEY" : ™,
'N-ALLEY': ",
'N-SUB_ALLEY': ™,
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'ROAD' : ",
'‘N-ROAD' : ",
DIST : ",
'ZONE': ",
'PROVINCE' : ",
'‘POSTCODE" : ™
}
t="t.split("")
t.pop(0); t.pop() # if address text start and end with |
for text in t: # no handle with H NAME
text =text.strip()
if re.search("/\[Myjﬁ\.\s]+\d?\d$“, text) and not re.search("A[
M\s]+H\dS", text) : # for unexpected error such as %7, #.2
addictMOQ'] = sepNum(text)[1] # store only number
elif re.search( "9\.|108", text) or re.search( "han\s*\d", text):
if re.search( "wan\s*\d", text):
sp = re.search( "kan\s*\d" text).span()[0] # at index split
addict['N-SUB_ALLEY'T = sepNum(text[sp:])[1]
text = text[:sp]
addict['ALLEY'], addict[N-ALLEY'] = sepNum(text, r="%\.|ga8")
elif re.search( "Ap\.|Aauw", text):
addict[ROAD', addict[N-ROAD'] = sepNum(text, r="Aa\.| auu")
elif re.search( "Awu3|AdUaAR\.", text):
addict['DISTT = sepNum(text, r="Au2a|Afiua|A
»\.")[0] #have only text, no number
elif re.search( "Alwa|AgLAB|AB\.", text):
addict[ZONE'] = sepNum(text, r="Ala|AgL08|A
9\.")[0] #have only text, no number
elif re.search( "AJINIAINN|ANFUNNAANFNNFUNS", text):
if re.search( "NTUNWANNFM\FUN*S", text):
addict[PROVINCET] = "ngamnnuniuas”

else:
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addict[PROVINCET = sepNum(text, r="A3anin|A
A\.")0] #have only text, no number

elif len(text) ==5 and text.isdigit():
addict['POSTCODE] = text

elif re.search("Md.+\d$|M\d+"text) and len(text) <10:
addict['H ID'] = text

else:
t,n = sepNum(text) # separated text and number

adlist.append((t,n))

return addict, adlist

# cut subtext from word
def indexCut (c, text):
c = creplace("(", "\(")
c = creplace()', "\)")
c = creplace(".”, "\.")
if re.search(c, text):
return text[re.search(c, text).span([1]-1:]

else:

return "

# calculated similar word score
def simWord(word1, word?2):
wordl old = word1
sc=0
total = 1 jf len(word1)==1 else len(word1)-1
for j in range(len(word2)-1):
subtext = word?2[j]+word2[j+1]
if subtext in word1:

sc +=1




60

word1 = indexCut(subtext, word1) # cut text that already match
if wordl ==": break

return sc/(total+abs(len(word1 old)-len(word?2)))

def MaxMatchWord(word, clist): # select the most word similarly in list
edw=[] # compare edistance
foriin clist:

edw.append(editdistance.eval(word,i)) # compare edistance

index= edw.index(min(edw))
bestWord= clist[index]
acc= simWord(word, bestWord)
if acc<0.2: # not match
return -1, "
elif acc>0.5: # match
return index, bestWord
else: # no suggest to change word

return index, "

def embAndCorWords(words_list):
if typelwords _list) == dict:
words_input= [words_list[i] for i in keyChange]
else:

words_input= [i[0] for i in words_list]

if len(words_input) ==0: return [, [1 # stop error
words_embspace = list(map(lambda v: re.sub(" ", '$', v), words_input))
word_input_vec = [fastmodel.get sentence vector(' " join(listiword))) for word in words

_embspace]
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indices = knn.kneighbors(word input_vec, 5, False) # n_neighbors is 5 (number of corr
ect word rank)

suggestion = words_nplindices]

lstm_input= [
changeWordList=(]
for i in range(len(words _input)): # get index from bag of words
w= words_inputli]
index, newWord = MaxMatchWord(w, suggestion[il)
if type(words_list) == dict:
changeWordList.append(newWord) # keep new word for update in dict
elif index == -1 and type(words_list) == list:
dropWord= [x for x in words_list if w in x][0]
words_list.remove(dropWord) #drop uless word
else:
(stm_input.append(indiceslillindex]) # index n_words for uless word

changeWordList.append(newWord)

return stm_input, changeWordList

def createQueryText (dzplist, drop=-1): # new update 12/3/2564-21/3/2564
txt="
if drop==-1:
for i in dzplist:
sq = f'pzdp.isin([{i}].any(axis=1) &"
txt +=sq
else:
for i in range(len(dzplist)):
if i != drop:
sq = f"pzdp.isin([{dzplist[il}]).any(axis=1) & " if dzplist[il.isdigit() else f'pzdp.isin([
{dzplist[i]}]).any(axis=1) & "
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txt +=sq
if txt == " return (]
fullTextq = 'np.array(pzdpl' + txt[-2] + 1)
return eval(fullTextq) # result maybe [[]]

def autocompl(dzplist, dictAddr): # use with autocomp dataframe

loop = True
droplndex= -1 # drop 1 index if no result in query
result=[]
while \oop:

result = createQueryText(dzplist, dropindex)

if len(result)==0:

droplndex+=1
if len(result)>0 or droplndex== len(dzplist):

loop= False

if len(result)>0: # have result to add in output dict
glist = [listtmap(lambda x,y: (x,y), a, keyForAuto)) for a in result]
interResult = list(set(qlist[0]).intersection(*qlist)) # find intersect matching
for vk in interResult:

dictAddr[k] = v

def updateDict(dict _addr, list_addr, changeWordDict, changeWordList, tags, get dzp=Fals
e): # new update 21/3/2564
changeWordList = list(zip(list_addr,changeWordList))
for i in range(len(changeWordDict)):
if len(changeWordDict[i])>0:
dict_addrlkeyChangeli]] = changeWordDictli]

baseDict={}
for k,v in dict_addr.items(): baseDict[k]= True if v=="else False
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dzpList=[]
for i in range(len(tags)):
k= tagsli]
word = changeWordList[i][1] if len(changeWordList[il[1]) >0 and k !='H_NAME' else ch
angeWordList[il[0][0] # no correct H NAME
word = word+'" " join(changeWordList[i][0][1]) if len(changeWordList[i][0][1])>0 else wo
rd
if k not in ['dzp'l:
if baseDict[k]:
dict_addr[k] = word
if 'N-'+k in dict_addr:
dict_addr['N-'+k]= changeWordList[i][0][1]

if et _dzp and k == 'dzp' and len(word)>0:
dzpList.append(word)

if set dzp:
if len(dzpList) >0:
if len(dict_addr[POSTCODE') >0 : dzpList.append(dict addr[POSTCODE')
else:
for i in keyForAuto:
if len(dict_addr[i]) >0: dzpList.append(dict_addr[i])

return dzplist

def printOutputText(dictAddr):

ans="

bkk = -1 jf dictAddr[PROVINCE'] == 'nJunnumuAs' else 0 # choose prefix

for i in dictAddr:
if dictAddr[i] == ": continue
ans+="ifi[0] =='N"else "'
if iin prefixWord and dictAddrli] = 'NFANNUNIUAT' : ans += prefixWord[i][bkk]
if type(dictAddr(i]) is list:
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num2text="
for n in dictAddr[il:
num2text+= str(n) if num2text=="else ' '+str(n)
ans+= num2text
else:

ans+= str(dictAddr[i])

ans= ans.replace('$', ' ")

return ans.strip()

# 99run HUY uwsgi 98697 0‘975\717”
if runmodel_uswagi :

global model check

global session

global model

global graph

global g inputs

global g lengths

global g training

global g outputs

global model bilstm

if model_check == True:
model_check = False
session = tf.Session()
model = tf.saved model.loader.load(session, [tf.saved model.tag_constants.SERVIN

G, saved_model path)

graph = tf.get_default graph()
g _inputs = graph.get_tensor by name(iterator_get next 1)
g lengths = graph.get tensor by name(iterator get next 0)
g training = graph.get tensor by name(placeholder 1)

g outputs = graph.get tensor by name(boolean mask)
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sam.load_all_weights(model bilstm, 'predict/add tag correct word/Bi-
LSTM_CRF_ModelV2 33provG2021.bin")
else:
global model check bilstm
if model check bilstm == True:
model check bilstm = False
sam.load_all_weights(model bilstm, 'predict/add tag correct word/Bi-

LSTM_CRF ModelV2 33provG2021.bin")

if request.path == "/UpdateStatus":
return HttpResponse("Success")
else:
#1muapatternvadfaonys
regex = re.compile(pattern="[n-«]")
phone_check = re.compile(pattern = r\d\d-?\d?-\d\d\d-\d\d\d\d?")
id_store =]
count id =0
id seg ="

text seg ="

text = request.POST.get('input)

phone_index = re.search(phone_check, text)

if phone_index is not None:
phone_index = phone_index.start()
text = text[:phone index] + 13 ' + text{phone_index]
print(text)

phone = phone_check findall(text)

for iin phone: text = text.replace(i, ")

tag_number = 4

tag end =1
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alley seq = "iaq"
result = text.find(¥ay)
if result 1= -1:
while True:
if text[result+tag_number] ==""
while True:
if text[result+tag_number+tag_endl.isnumeric():
alley seq=""
tag end +=1
else:
break
break
else:
while True:
print(text)
print(result+tag_number+tag_end)
if text[result+tag_number+tag_endl.isnumeric():
alley seq=""
tag end +=1
else:
break
break
tag number += 1
if tag_number == 4:
indicies = (resultresult+tag_number+tag end)
else:
indicies = (resultresult+tag_number)
ifalley seq != "Viaq":

if textlresult-1] == " "text=alley_seq.join([textl:indicies[0]-1], text[indicies[1]:]])

# test

# clean_text = text




#ner

text = re.sub(’ +,' "text)

text = get_addr(text)

text = text.replace('<ampersand>', '&)

text = text.replace('<minus>', )

text = text.replace(<left_parenthesis>', ()
text = text.replace('<right_parenthesis>', ')
text = text.replace('<equal>', '=")

text = text.replace('<comma>', ')

text = text.replace('<at_mark>', '@")

text = text.replace('<colon>', ")

print(text)
clean_text = text
text = Change_Word(text)
# implement choose model condition from text
try:
if ("8." in text and "®." in text and "9."in text) or ("
9." in text and "a." in text and "NFIMN"in text) or ("
9." in text and "a." in text and "NFANNUMIUAT"IN text) or ("

8." in text and "9." in text and "NFANN"In text):

phone = phone_check findall(text)
for iin phone: text = text.replace(i, ")
text = text.replace("()", ")

text = text.replace(™, ")

text = re.sub(' +,' ' text)

text_no = text.split(' ')

foriin text no:

weights = regex.findall(i)
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if not weights:

count id +=1

if count_id > 1:
for i in range(count id):
id_store.append(text_noli])
for i in range(count id):
text_no.pop(0)
for i in range(len( id_store)):
id seg +="[" + id_store.pop(0)
foriin text_no:
text seg +=i
# Convert text to labels
text = text_seg.replace(" ", ")
inputs = [ThaiWordSegmentLabeller.get input labels(text)]
lengths = [len(text)]
#run predict word segmentation
predict word_cut = session.run(g_outputs, feed dict = {g_inputs: inputs, g_len
gths: lengths, ¢ training: False})
# Mark word boundaries with pipe character
result = ™
if predict_word_cut[0] == O: predict word_cut[0] = 1
for w in split(text, nonzero(predict word_cut)): result +=''+w
# for w in split(text, nonzero(predict word cut)): result +=w + ""
result = result.replace(" ", ")
# if (result[-1] 1="["): result += '
result = id_seg + result
else:
# Convert text to labels

text = text.replace(" ", ")
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inputs = [ThaiWordSegmentLabeller.get input_labels(text)]
lengths = [len(text)]
#run predict word segmentation

predict word_cut = session.run(g_outputs, feed dict = {g_inputs: inputs, g_len

gths: lengths, ¢ training: False})

# Mark word boundaries with pipe character
result =™

if predict word cut[0] == 0: predict word cut[0] = 1

for w in split(text, nonzero(predict word cut)): result +=''+w
# for w in split(text, nonzero(predict word cut)): result +=w + ""
result = result.replace(" ", ")

# result += '

print(predict_ word_cut)

else:

text = re.sub(' +',' 'text)
result = text.find('u.")
if result = -1:
sequence = None
if textlresult+2] =="":
if text[result+3] 1= " "
if text[result+4] =="":
sequence = "W." + text[result+3]
else:
sequence = "W." + text[result+3:result+4]
indicies = (result+1,result+4)
if sequence is not None:

if textlresult-1] == " "text=sequence.join([text[:indicies[0]-

1], text[indicies[1]:]])

tag_number = 2
tag end =1

alley seq =

result = text.find('s.")
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if result = -1:
while True:
if text[result+tag_ number] ==""
while True:
if text[result+tag_ number+tag end] I= " "
alley seq = alley seq + text[result+tag_ number+tag end]
tag end +=1
else:
break
break

tag number +=1

indicies = (result+tag_number+1,result+tag number+tag end+1)

n,

if alley seq!l=""
if textresult-1] == " "text=alley seq.join([text[:indicies[0]-
1], text[indicies[11:1])
result = text
result = result.replace(’ ', ')
result = "" + result

result = result.replace([, ')

# result = result + "
print(" Word Segmentation result : "+result)
clean_text = result

dict_addr, list_addr =AddressDictAndList(result)

_, changeWordDict =embAndCorWords(dict_addr)
(stm_input, changeWordList =embAndCorWords(list_addr)
(stm_input = pad_sequences(maxlen=MAX_LEN, sequences=[lstm_input], padding="

post", value=n_words) # Padding each sentence to have the same lenght

sqgtag= model_bilstm.predict(lstm_input)[0].tolist()
outputTags= [idx2tagli.index(1)] for i in sqtag]
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outputTags= outputTags[: len(list_addr)]

dzplList =updateDict(dict addr, list_addr, changeWordDict, changeWordList, outputTa
gs, get dzp=True)

autocomp(dzpList, dict addr)

clean_text = printOutputText(dict_addr)

print(" No error " + clean_text)
except:

result = re.sub(’ +,' 'text)

# result = result.replace(’ ', '[')

# result = "I" + result + "["

# result = result.replace(], )

# # print(" error : " + sys.exc_info()[0])

clean_text = "error"

return HttpResponse(clean text)
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%tensorflow_version 1.x
import pandas as pd
import tensorflow as tf
import numpy as np
import os
import time
from os import listdir
from os.path import isfile, join
import random
from collections import OrderedDict
from sklearn.metrics import precision score, recall _score, f1 score
import re
import joblib
import fasttext
from pythainlp.tag import pos_tag
from sklearn.model_selection import train_test split
import sklearn_crfsuite
from sklearn.neighbors import NearestNeighbors
from sklearn_crfsuite import metrics
from thainlplib import Predict
from thainlplib import ThaiWordSegmentLabeller, ThaiWordSegmentationModel
# Split tokens
def process_line(line):
inputs =[]
outputs = []
for token in line.split(|):
if len(token) == 0: continue
inputs += ThaiWordSegmentLabeller.get input_labels(token)
outputs += ThaiWordSegmentLabeller.get output labels(token)
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return inputs, outputs

# Create a record for a sentence
def make sequence example(sequence, labels):
token features = [tf.train.Feature(int64 list=tf.train.Int64List(value=[x])) for x in sequence]
label features = [tf.train.Feature(int64 list=tf.train.Int64List(value=[x])) for x in labels]
example = tf.train.SequenceExample(
context = tf.train.Features(feature={
length’: tf.train.Feature(int64 list=tf.train.Int64List(value=[len(sequence)]))
D,
feature lists = tf.train.FeatureLists(feature list={
'tokens": tf.train.FeatureList(feature=token features),
labels": tf.train.FeatureList(feature=label features)
)
)

return example

# Read input data line by line and split to training and validation TFRecord files
def preprocess_files(input_files, training_output file, validation_output file, training_proporti
on):
options = tf.python_io.TFRecordOptions(compression_type=tf.python_io.TFRecordCompre
ssionType.ZLIB)
training_writer = tf.python_io. TFRecordWriter(training_output _file, options=options)
validation_writer = tf.python_io.TFRecordWriter(validation output _file, options=options)
file_number =1
for input_filename in input _files:
print('Processing file {}/{}..."format(file_number, len(input _files)))
file_number +=1
input_file = open(input_filename,encoding="utf-8")
for line in input_file.readlines():
x, y = process_line(line)

p = random.random()
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example = make_sequence example(x, y)
if p <= training_proportion:
training_ writer.write(example.Serialize ToString())
else:
validation writer.write(example.Serialize ToString())
input_file.close()
training_writer.close()

validation writer.close()

def flatten_list(L):

return [item for sublist in | for item in sublist]
def list_files(paths):
return flatten list([[path + /' + file for file in listdir(path) if isfile(join(path, file))] for path in
paths])
# Download and store the BEST corpus into data directory first
# Read and shuffle input files
input_files = list_files([data'l)
random.shuffle(input_files)

# input_files = open("data/test.txt",encoding="utf-8")

training_data_file = 'training.tf record'

validation data_file = 'validation.tf_record'

# Preprocess and split each sentence to training and validation files

preprocess_files(input _files, training data file, validation data file, .9)

from thainlplib import ThaiWordSegmentLabeller, ThaiWordSegmentationModel

# Training and validation data configuration
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training_data file = 'training.tf record'
validation data file = 'validation.tf record'
vocabulary size = ThaiWordSegmentLabeller.get input vocabulary size()

num_output_labels = ThaiWordSegmentlLabeller.get output vocabulary size()

# Model hyperparameters
dropout = 0.50
state size = 128

learning rate = 0.001

# Other configuration

buffer size = 150000 # Read all data to CPU memory

batch size = 112 # Lower/increase this depending on your GPU memory size
validate every n iterations = 100

checkpoint_path = 'checkpoints'

model = ThaiWordSegmentationModel(training_data_file, validation _data_file, buffer_size, ba
tch_size,

vocabulary_size, num_output_labels, state_size, dropout)
model.train(learning rate, validate _every n_iterations, checkpoint_path, restore_checkpoint=

False)

# # Save Model
from thainlplib import ThaiWordSegmentlLabeller, ThaiWordSegmentationModel
checkpoint_path = 'checkpoints'
saved _model path = 'saved _model'

model.save_model(checkpoint_path,saved model path)

#test NER
import codecs
from pythainlp.tokenize import word_tokenize

from pythainlp.tag import pos_tag
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from nltk.tokenize import RegexpTokenizer
import glob
import nltk

import re

def Unique(p):
text=re.sub("<[A>]*>"""p)
text=re.sub("\[(*?)\]","" text)
text=re.sub("\[\VV(.*?)\]","" text)
if text not in data_not:
data not.append(text)
return True

else:

return False

def toolner_to_tag(text):
text=text.strip()

text=re.sub("<[A>]*>"" text)

text=re.sub("(\[V(*N)","\\1***" text)#.replace((\(*?N\]),***\1)# fansiuninlid tag word

text=re.sub("(\\w+\])","***\\1" text)

text2=(]

for i in text.split(***'):

if re.search(pattern,i):
text2.append(i)

else:

text2.append("[word]"+i+"[/word]")

text=""join(text2)#re.sub("[word][/word]","","" join(text2))

return text.replace("[word]l/word]","")
# wlas text Wy conll2002
def text2conll2002(text,pos=True):

nn

THwvastonnulvinarawdu conll2002
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nn

text=toolner to tag(text) # 1ilUld tag [word]

#print(text)

text=text.replace("","™")

text=text.replace("”","").replace("*"," #.replace(",")

tag=tokenizer.tokenize(text) # won tag OONUIAINTOAIIY

j=0

conll2002=""# UsznAfUsiiu conll2002

for tagopen,text,tagclose in tag: # @J‘Uiu tag Tnedu (tagopen,text,tagclose)
word_cut=word_tokenize(text,engine="newmm") # 14#2AnA1 newmm a3 PyThaiNLP
i=0
txt5=""

while i<len(word_cut): #gUn1u3113u token ﬁﬁﬂiutag

__mn _m

if word cut[i]=="" or word_cut[i]=="":pass
elif i==0 and tagopen!="word: # litJu tag [word] uazidu | w3eSusu tag
txt5+=word_cutli]
txt5+="\t'+'B-'+tagopen
elif tagopen!='word":
txt5+=word_cutli]
txt5+="\t'+'l-'+tagopen
else: # 1Ju [word]
txt5+=word_cut[i]
xth+="\t'+'C'
txt5+="\n'
Hj+=1
i+=1
conll2002+=txt5
if pos==False:
return conll2002
return postag(conll2002) # i postag ld
# W msusiu pos tag Liieldiu NER
# print(text2conll2002(t,pos=False))
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def postag(text):
listtxt=[i for i in text.split(\n') if il="]
list word=[]
for data in listtxt:
list word.append(data.split("\t)[0])
#print(text)
list word=pos_tag(list word,engine="perceptron")
text=""
i=0
for data in listtxt:
text+=data.split(\t)[0]+"\t'+list_ word[i][1]+"\t'+data.split(\t)[1]+\n'
i+=1
return text

# 91utoyaaniiid

def get_data(fileopen):

dmsulderuiamuavislulndfiasssineanuniu st
with codecs.open(fileopen, 'r',encoding="utf-8-sig’) as f:
lines = f.read().splitlines()

return [a for a in lines if Unique(a)] # tonluieniu

def alldata(lists):
text=""

for data in lists:
text+=text2conll2002(data)
text+="\n'

return text

def alldata_list(lists):
data_all=[]

for data in lists:
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data_num=[]
try:
txt=text2conll2002(data,pos=True).split(\n) # Wrluuvasdu conll2002
#print(txt)
for d in txt:
tt=d.split(\t")
if di=""
if len(tt)==3:
data_num.append((tt{0],tt[1],tt[2]))
else:
data_num.append((tt[0],tt[1]))
#print(data_num)
data_all.append(data num)
except:
print(data)
#print(data_all)

return data_all

def alldata_list_str(lists):
string=""
for data in lists:
stringl=""
for j in data:
stringl+=j[0]+" "H[1]+" "H[2]+"\n"
stringl+="\n"
string+=stringl

return string

def get data_tag(listd):
list_all=[]
c=(]
foriin listd:
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ifi1="
c.append((i.split("\t")[0],i.split("\t")[11,i.split("\t")[2]))
else:
list_all.append(c)
c=(]
return list_all
def getall(lista):
=[]
foriin lista:
o=True
forjin
if re.sub("™\[(*?\]","",D==re.sub("\[(*?\]","",}):
o=False
break
if o==True:
Lappend(i)

return (l

from sklearn_crfsuite import scorers,metrics
from sklearn.metrics import make_scorer
from sklearn.model_selection import cross validate,train_test split
import sklearn_crfsuite
def doc2features(doc, i):
word = docli][0]
postag = doclil[1]
# Features from current word
features={
‘word.word'": word,
'word.isspace":word.isspace(),
'postag':postag,
‘word.isdigit()": word.isdigit()
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if i > 0:
prevword = docli-1][0]
postagl = doc[i-1][1]
features['word.prevword'] = prevword
features['word.previsspace'l=prevword.isspace()
features['word.prepostag'] = postagl
features['word.prevwordisdigit] = prevword.isdigit()
else:
features['BOST = True # Special "Beginning of Sequence" tag
# Features from next word
if i < len(doc)-1:
nextword = doc[i+1][0]
postagl = doc[i+1][1]
features['word.nextword'] = nextword
features['word.nextisspace'l=nextword.isspace()
features['word.nextpostag'] = postagl
features['word.nextwordisdigit’] = nextword.isdigit()
else:
features[EOS'] = True # Special "End of Sequence" tag

return features

def extract_features(doc):

return [doc2features(doc, i) for i in range(len(doc))]

def get labels(doc):
return [tag for (token,postag,tag) in doc]

def get ner(text):
word_cut=word_tokenize(text,engine="newmm")

list word=pos_tag(word_cut,engine="'perceptron’)

X test = extract_features([(data,list word[il[1]) for i,data in enumerate(word cut)])

y_=crf.predict_single(X_test)
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return [(word_cut[i],list word[i][1],data) for i,data in enumerate(y )]

# Apache License 2.0

file_name= 'data_ner/addrutf.txt' # %alv\lﬁﬂéjﬁaaﬂa

#Inn1sUsElengn

data_not=[]

# LMIPUAIGA tag FY re

pattern = r\[(*?\IC*2NV(F2N]

tokenizer = RegexpTokenizer(pattern) # 14 nltk.tokenize RegexpTokenizer e
#n [TIME]8.00[/TIME] Tidu (TIME', L9, TIME)

# $an13iu tag Tl tag

datal=getall(get_data(file_name)) # thaaud1ly usnesnidu list azussvia

datatofile=alldata_list(datal) # ihlUrutuneu 12 3 4

tt=(]
with open(file_name+"-pos.conll","w") as f:
i=0
while i<len(datatofile):
for j in datatofileli]:
Hprint())
try:
fwrite(iIO]+"\t"+j[1]+"\t"+j[2]+"\n")
#tt.append())
except:
continue
if i+1<len(datatofile):
f.write("\n")

i+=1
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#dd=[]
with open(file_name+".conll","w") as f:
i=0
while i<len(datatofile):
for j in datatofile[il:
try:
f.write(j[O]+"\t"+j[2]+"\n")
#dd.append(j)
except:
continue
if i+1<len(tt):
f.write("\n")

i+=1

X_data = [extract_features(doc) for doc in datatofile] # 181 A1 ugNeBNUN

y data = [get labels(doc) for doc in datatofile] # o1 tag WynvaNUN

X, X_test, y, y_test = train_test split(X_data, y_data, test_size=0.1) # w4 0.1 50 10%
crf = sklearn_crfsuite.CRF(
algorithm="lbfgs’,
cl1=0.1,
c2=0.1,
max_iterations=500,
all_possible_transitions=True,
model filename=file_name+"-pos.model0", # fatolina
verbose=False
)
crffit(X, y); # train

labels = list(crf.classes )

labels.remove('0")
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y pred = crf.predict(X_test)
e=metrics.flat f1 scorely test, y pred,
average='weighted', labels=labels)

print(e) # L iUsg@nsnin
sorted labels = sorted(

labels,

key=lambda name: (name[1:], name[0])
)
print(metrics.flat_classification report(

y test, y pred, labels=sorted labels, digits=3

filename = 'ner_model.sav'

joblib.dump(crf, filename)
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import tensorflow as tf
import numpy as np
from sklearn.metrics import precision_score, recall score, f1_score

import os

class ThaiWordSegmentationModel:
# Parse each sentence of input and output labels and length of the sentence from
TFRecord file
#4
@staticmethod
def parse record(example_proto):
context features = {
"length": tf.FixedLenFeature([], dtype=tf.int64)
}
sequence features = {
"tokens": tf.FixedLenSequenceFeature([], dtype=tf.int64),
"labels™: tf.FixedLenSequenceFeature([], dtype=tf.int64)

context_parsed, sequence_parsed =
tf.parse_single sequence example(serialized=example proto,

context features=context features, sequence features=sequence_features)

return context _parsed['length'], sequence parsed[tokens'], sequence parsed['labels']

# Read training data from TFRecord file, shuffle, loop over data infinitely and
# pad to the longest sentence

#2

@staticmethod
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def read training dataset(data file, batch _size, buffer size=10000):
return tf.data. TFRecordDataset([data file], compression type="ZLIB") \
.map(ThaiWordSegmentationModel. parse record) \
shuffle(buffer_size) \
repeat() \
.padded batch(batch size, padded shapes=([], [None], [None]))

# Read validation data from TFRecord file and pad to the longest sentence
#3
@staticmethod
def read validation dataset(data file, batch size):
return tf.data. TFRecordDataset([data file], compression type="ZLIB") \
.map(ThaiWordSegmentationModel. parse record) \
.padded_batch(batch size, padded shapes=([], [Nonel, [None]))

# Get iterators for training and validation data, a handle variable for alternating
# between the iterators and a data batch
#5
@staticmethod
def _init_iterators(training dataset, validation dataset):
handle = tf.placeholder(tf.string, shape=[])
iterator = tf.data.lterator.from_string_handle(handle,
training_dataset.output_types,

training_dataset.output_shapes)

batch = iterator.get next()

training iterator = training_dataset.make one shot iterator()

validation_iterator = validation dataset.make_initializable_iterator()

return training_iterator, validation_iterator, handle, batch
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# Build layers for character embeddings and bi-directional RNN with GRU cells
#7
@staticmethod
def build embedding rnn(tokens, lengths, vocabulary size, state_size, dropout):
embedding weights = tf.Variable(tf.random uniform(lvocabulary size, state size], -1.0,
1.0))

embedding vectors = tf.nn.embedding lookup(embedding weights, tokens)

cell = tf.nn.rnn_cell. GRUCell(state_size)

cell = tf.nn.mn_cell.DropoutWrapper(cell, output keep prob=1-dropout)

(forward output, backward output), =\
tf.nn.bidirectional_dynamic_rnn(cell, cell, inputs=embedding vectors,
sequence_length=lengths, dtype=tf.float32)

outputs = tf.concat([forward_output, backward output], axis=2)

return embedding_vectors, outputs

# Build fully connected output layer and postprocess output data
#8
@staticmethod
def build_classifier(inputs, labels, lengths, num_output_labels):
logits = tf.layers.dense(inputs=inputs, units=num_output_labels, activation=None)

losses = tf.nn.sparse_softmax _cross_entropy with logits(labels=labels, logits=logits)

mask = tf.sequence mask(lengths)
loss = tf.reduce_mean(tf.boolean mask(losses, mask))
masked prediction = tf.boolean mask(tf.argmax(logits, axis=2), mask)

masked labels = tf.ooolean mask(labels, mask)

return loss, mask, masked_prediction, masked labels
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# Define training optimizer to minimize prediction loss
#9
@staticmethod
def build optimizer(loss):
global step = tf.Variable(0, trainable=False)
learning rate = tf.placeholder(tf.float32, shape=[])
optimizer = tf.contrib.layers.optimize loss(loss=loss, global step=global step,
learning rate=learning rate, optimizer='"Adam’)

return optimizer, global step, learning rate

#6

@staticmethod

def build graph(tokens, labels, lengths, vocabulary size, num output labels, dropout,
state_size):

training = tf.placeholder(tf.bool, shape=[])

# Embedding and bidirectional RNN layer
_, mn_outputs = ThaiWordSegmentationModel._build_embedding rnn(lengths=lengths,
tokens=tokens,
vocabulary size=vocabulary size, state size=state_size,

dropout=tf.cast(training, tf.float32) * dropout)

# Output layer
loss, mask, masked_prediction, masked_labels =\
ThaiWordSegmentationModel. build_classifier(inputs=rn_outputs, labels=labels,

lengths=lengths, num_output_labels=num_output_labels)

# Optimizer
optimizer, global_step, learning rate =

ThaiWordSegmentationModel._build_optimizer(loss=loss)
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return loss, masked prediction, masked _labels, optimizer, global_step, learning rate,

training

#1
def init (self, training data file, validation data file, buffer size, batch size,
vocabulary size,
num_output_labels, state size, dropout):

tf.reset default graph()

# Load training and validation data sets

training dataset =
ThaiWordSegmentationModel. read training dataset(training data file, batch size,
buffer size)

validation dataset =

ThaiWordSegmentationModel. read validation dataset(validation data_file, batch_size)

# Initialize training and validation data iterators
self.tf _training iterator, self.tf validation iterator, self.tf iterator _handle, tf batch =\
ThaiWordSegmentationModel._init_iterators(training_dataset=training_dataset,
validation_dataset=validation_dataset)
# Break the batch into a batch of each variable
self.tf_lengths batch, self.tf tokens batch, self.tf labels batch = tf batch

# Build the neural graph
self.tf_loss, self.tf masked prediction, self.tf masked labels, self.tf optimizer, \
self.tf global step, self.tf learning rate, self.tf training =\
ThaiWordSegmentationModel. build_graph(tokens=self.tf tokens batch,
labels=self.tf labels batch,
lengths=self.tf lengths batch, vocabulary size=vocabulary_size,
num_output_labels=num_output_labels,

dropout=dropout, state size=state size)
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# Save the trained model to a file in case you want to stop and continue training
# (with different hyperparameters)
#12
def restore checkpoint(self, session, saver, checkpoint path):
saver.restore(session,
tf.train.get checkpoint state(checkpoint path).model checkpoint path)

return session.run(self.tf global step)

# Measure accuracy of the word boundary prediction using precision, recall and F1 score
#11
@staticmethod
def evaluate(tag, iteration, loss, observed, predicted):

precision = precision_score(observed, predicted) * 100

recall = recall_score(observed, predicted) * 100

f1 = f1_score(observed, predicted) * 100

print('{}: Iteration {3}, Loss {:.5f}, Precision {:2.2f}, Recall {:2.2f}, F1 {:2.2f}' \

format(tag, iteration, loss, precision, recall, f1))

return precision, recall, f1

#10
def train(self, learning_rate, validate every n_iterations, checkpoint_path,
restore_checkpoint=False):
# Start session and initialize variables
global _init_op = tf.global variables_initializer()
session = tf.Session()

session.run(global_init_op)
# Get handles of training and validation iterators
training_handle = session.run(self.tf training_iterator.string_handle())

validation_handle = session.run(self.tf_validation_iterator.string_handle())

last_global step =0
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saver = tf.train.Saver(pad_step _number=True)

# Restore checkpoint if requested
if restore_checkpoint == True:
last global step = self. restore checkpoint(session=session, saver=saver,

checkpoint_path=checkpoint path)

# Train forever, hence stop the training when you are happy with the result
iteration = last global step
while True:
for _in range(validate every n iterations):
iteration += 1
labels_batch, loss, masked labels, masked prediction, optimizer =\
session.run([self.tf labels batch, self.tf loss, self.tf masked labels,
self.tf_masked prediction, self.tf_optimizer],
feed dict = {self.tf iterator_handle: training_handle, self.tf training: True,
self.tf_learning rate: learning rate})
ThaiWordSegmentationModel._evaluate(Training', iteration, loss, masked labels,

masked prediction)

# Validate and save checkpoint
masked labels all = np.empty([0], dtype=int)
masked prediction_all = np.empty([0], dtype=int)
session.run(self.tf_validation _iterator.initializer)
try:
while True:
labels_batch, loss, masked labels, masked prediction =\
session.run([self.tf_labels batch, self.tf loss, self.tf masked labels,
self.tf_masked_prediction],
feed dict = {self.tf iterator_handle: validation_handle, self.tf training:
False})

masked_labels_all = np.append(masked labels_all, masked labels)
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masked prediction all = np.append(masked _prediction_all,
masked prediction)
except tf.errors.OutOfRangeError:
_, , f1 = ThaiWordSegmentationModel._evaluate('Validation', iteration, loss,
masked _labels_all,
masked prediction all)
saver.save(session, os.path.join(checkpoint _path, 'model {:2.2f} format(f1)),

global step=iteration)

session.close()

# Read checkpoint and save model to file for predictions
#13
def save_model(self, checkpoint path, saved model path,
signature_name = tf.saved model.DEFAULT SERVING SIGNATURE DEF KEY):
with tf.Session() as session:
global _init_op = tf.global variables_initializer()

session.run(global_init_op)

saver = tf.train.Saver()

saver.restore(session, tf.train.latest _checkpoint(checkpoint_path))

inputs = {inputs" tf.saved _model.utils.build_tensor_info(self.tf tokens batch),
lengths": tf.saved model.utils.build_tensor info(self.tf lengths batch),
‘training": tf.saved_model.utils.build_tensor _info(self.tf training)}
outputs = {'outputs"
tf.saved_model.utils.build tensor_info(self.tf_masked prediction)}
builder = tf.saved_model.builder.SavedModelBuilder(saved_model path)
prediction_signature = (tf.saved model.signature def utils.build signature def(
inputs = inputs,
outputs = outputs,

method name = tf.saved model.signature constants.PREDICT_METHOD NAME
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)
builder.add meta graph and variables(
session,
[tf.saved model.tag constants.SERVING],
signature_def map={
signature_name: prediction_signature

}

builder.save()




