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# # 6033625423, 6033614523: MAJOR COMPUTER SCIENCE

KEYWORDS : MACHINE LEARNING / TEXT SUMMARIZATION / WORD EMBEDDING /

CLUSTERING
Tanadate Rungsripattanaporn, Chalit Pathomkasiwattana: Article Summarization
Using Machine Learning Techniques. ADVISOR : PROF. Naruemon Pratanwanich,
Ph.D., 74 pp.

The topic of this project is " Article Summarization Using Machine Learning
Techniques ". The objective of this research is to apply machine learning techniques to
summarize Thai articles. We started by gathering data of articles from
www.thepotential.com and then used word embedding techniques to transform words to
numerical vectors. After that, for each article, we clustered their word vectors to form a
summary. Finally, we evaluated our methods by using BLEU Score, ROUGH Score and F1

Score. Results that summarization from model is better that random.
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AnzfinvihdafiosnsiagiannsaguunaauuusluiAlagldvannsSeuives
A383 (Machine Learning) teifudniinidsiivilugnisasuunanuitauysaifdiulusunn
Tnglidndusosfiomnsaguvesyana asnsaldonulunsaguliesiagnses azmn

AN
1.2 IngUseaAvaINIsIdY
e Isnsasuunanudnluiflaglivannismsiseuivesaios
1.3 YaUlIANITIVY
1. foaudildlunisihasuiledeanuuszamunaang (Article) ansiuled
www.thepotential.org
2. Msaglunanuaziunisaguuuu Extractive Summarization ity
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1.1 l§uanufifedundnnisBouiueanies (Machine Learning)

1.2 lﬁ%JummiLﬁ'mﬁ}Umsﬂizmawam‘t}mﬁmma (Natural Language Processing)
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Tuuniiagnaniianinug waraiddeninegitestunsasuunaulegldvannisseus

YDIATDI

2.1 NSAALUITDAIIU

2.1.1 Sentence Tokenization fiansuusteauluusslen lnefidslunisudiey 3 38
Tuay 9 loun

1. Msuvstennuduuseloalaelitioing (whitespace)

2. Msutsdemnufulsilonlnglivosing (whitespace) warn1svuussvinval (new line)

3. nsuustonnuulselealagld Conditional Random Field (CRF) w3en1shd
sequence model Uszinnnils 35ldudnnisues condition probability Tun1sviiany ndnms
WanuAeagymMsiusAiavihn s wgauiiagdulunisiiud (label) dusuusazen
Tagendiunisifudvasseng o feuntdvioun

2.1.2 Word Tokenization Aonistutsusgloaviedonmluidud 9 daazgniFenda

token LiaNazausatnlUyUszInanase §19819089n150UA aztduluauning 1

ANDSNULAALLUULUITID AN LUNITWUIAILANANAY B9V IANAANSVDINTRUIALAL

LnattunsUszalanaLanssiusantudnee [5] [71

[12] pythainlp.tokenize word_tokenize
word_tokenize(text, engine-"newmm")

["=°, AR, 'asn’, "az’, "@u’, ‘wu’, ‘faaa’, 'ﬁo‘m']

° word_tokenize(text, engine-'attacut’)

O [‘H@a°, "asin’, "’g’, "l@aw’, "N°, ‘Aaaa’, ‘W', Tut]

sUAWN 2.1 dragrensinAilagld newmm (Uw) uag attacut (819)

Tnefidane3fiuilduusiiy uiseanidu 2 naulng) o Ao



1. Dictionary-based fian1suusmlagafunislenntuun3 (dictionary) [8] way

[y

n3InPane3Ny (Greedy algorithm) F18E19UDI9ANDITINLUU Longest matching, Maximal

matching laeilsegrenslgeu asll

Longest matching agyitn1sthdisnuslunsranuantuuns Tnevinaingreliean anlinu

v ! Yo aa A

aananusnglu dictionary fagvihnisdntemusen nande szldmndanumnenen

a

figeilu dictionary (faguil 2) wifdaddgmiluGeseshiliegludnduun3 (unknown
words) iiesanidanansainiulnalldnasaian uiaansaudlalngld Customized
dictionary Hufiensivusinduund Wuiuludiuresdiidgesnisiiudiuun wie Thai
Character Clustering Rule(TCC) @o n1suisnustulsslenunsuiulidunquuasdisns

lagendengeing 9 weldlunissiungusienys [4]

AAUNISIe  ddurasdriisnafian duiivaa
1 (N ms‘uﬁﬂngwmf':%umums‘ns‘
2 s LLﬁﬂcymﬁi?iumwmni
3 ui ﬁtywmﬁaumwmm
4 ey wiiRuNAsNS
5 Wiy INHASNS
6 INBAINS

sUANT 2.2 fragensiaAlagandenisld Longest matching fiu dictionary

Source:http://thailang.nectec.or.th/halloffame/images/stories/best/download/best201

0_12p34c002.pdf




2. Model-based Aan1suusalasn1sofeulunasnis o Insnunazlunatuazianiig

[y

unnsnsfuvesdanesfiudild viliuseansnmsmdssrernalunslétuiasunndnatuly
ynlunadiduiiozsedlidoyalunsiFous (train) iiefieziFeus language model Y311
tfu q Tasdayaihinndia (input) wielilueaidousiuasuadudiuvessdemiuuardiy
yoariuUsld (abel data) ndsaniBeudiasaudrdaidoyadu 4 Musalieny thunass
Tslunauuee aglddeyasonunduraig q (output) %ﬂgﬂLLﬁQImaiuLﬂa Traditional
models 131 SVM, CRF [91, gaves deep learning 1¥u Sertis Bi-GRU [10] , deepcut Wag

attacut [6]

a & a9 v < ¢ & .
2.2 nszurunsilagunasan w3978 Minanalduneasniay (Word Embedding)
Wesnneeuiunesiuldansaussiianatennuldiduiieiiuiyed Jadedinig
wWasunlastonnulinanaduiiies welireufinmesaiunsausyunanals S35l
2.2.1 One-hot vector AomsiUaguntasi wiead Wnaedunnnesdiaisnils
Tnglddauduiuy binary nanafeagldian 0, 1 Wudunuweinisusnguesdiunas e

v o a

nelulszlen [Wudaguil 3 deffeameidnrinaiuisaiiazii one-hot vector Aildunilluly
a s 14 8w aY A (] & o 1 A A
AouImaTUsEIIaNalA uindlivaiduatfie one-hot vector Huilay sparse Na3Aell
maiuan 0 agwerun FehliliiivsgaviamlunisfiviasAwin wenaniszesiaves
usiazAdiAIAUAe 1 919 9 fiRsasilanuena1siu enfeg1atu nsldrasaAninll
AogwINzaNiufteLaNfesn13aEin one-hot vector azvhviAndeymdanandla detuiadl

6 1
N13 embed LWUULINLABILUULUL (dense vector)
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JUANT 2.3 fagrensuuasAidniisng q aneluusslealviagluguvas one-hot vector

2.2.2 GloVe (Global Vectors) Ao Word Embedding Ingl475 unsupervised Tu

Ly

mslannwesiiluiunuvesdun Fuihlildsesandedayalunmsilnaeusnninudndsling

79 Wunalmianlunstnasuiiusinswniudnme wazd1e1fun1siensn1snsannuuae

mslgnsamauunziu (word co-occurence) 9nedstoya (corpus)

2.2.3 Word2vec fia word embedding %ilails tneidunisivasudilvegluguaes
fa uafaumatuazivuiunesalivae (Ju feature dmsuihlulnaeuluna
WelilunaiiansiFeusnely) lnousnisutuldis one hot encoding uidaiteyaluldas

Tu Neural Network Tngdisnasinaeu 2 sUuuy laun

INPUT PROJECTION OUTPUT INPUT PROJECTION OUTPUT

w(t-2) w(t-2)

w(t-1) w(t-1)

SUM

w(t+1) w(t+1)

> f— o w(t) w(t) > <
w(t+2) / \ w(t+2)
CBOW Skip-gram

sUnW# 2.4 N15vieuvas CBOW wWieuliisunu Skip-gram

Source: Exploiting Similarities among Languages for Machine Translation

1. CBOW (Continuous bag-of-words) fian13viuneAlagardauiunsng o

namAsKasnslfsenu e e uTUNIINATINSEefegseu o e q (dvaiy


https://arxiv.org/pdf/1309.4168v1.pdf

input léwilsoutput) Tneduunagldamsutiesuaslinadiningt skip-eram ilesainnisd
Msfigredannusunvesany ¢ Fiiy avansnsavhungldnadnsusdugunnedy

2. Skip-gram Aonsvhueflagondausunainfdien nanfenadnsiile
ponutuedausunanediien Aduils input Tévans output) FeaghaldAfuyatoya

YUIALEN hazduanirnsendanmenlaldusgned

2.2.4 ULMFIT (Universal Language Model Fine-tuning)

Layer |

Embedding
layer

I'he gold dollar or gold The best seene. The best scene ever

(a) LM pre-training (b) LM fine-tuning (c) Classifier fine-tuning

SUNWA 2.5 TunauNI59I9UYRs ULMFIT

Source: https://thaikeras.com/2018/transfer-learning-nlp/

Word vector nmelu pythainlp 4un1a1n ULMFIT Fadu transfer learning yilanils
druusgnaunanae AWD-LSTM Lﬁ'aﬁwmiﬁaui Language Model uaa Faiilulgdausing ¢

19 Inefeeinns fine-tuning Ao ABN1SWMSU Language Model dusuanunagihldley wan

ADUNTUIIUNALVINDI )

2.3 nszulunsiUasuLUasnn %3828 TWnareduannesiay Tneld BERT
(BERT Sentece Embedding)

BERT \{Ju Transfer Learning Uszunnuiia Junisi3eus Language Model 4890191
T 9 Wethanassludiuves Word Embedding, Sentence Embedding Liiefiaztily

Uszananasold Tng


https://thaikeras.com/2018/transfer-learning-nlp/

2.3.1 Average Word Embedding within a Sentence Aan15%1 Embedding U84

UselealaenismAadeves Embedding vasAniagnneludselen

2.3.2 BERT for Sentence Embedding Aan15lY Embedding yasUseleaditin

311 BERT

2.4 m3danguaya (Clustering)

2.4.1 K-mean Clustering {J138n15 Unsupervised-learning %ﬂlﬂé’faﬂmﬁ'ﬂ%’aiﬂaﬁ
fi Label lngymsdnnquuesdoyailudiuim k ngu fdunountsvia il

1. fruadoyadusidu 2 ngu

2. duidiongn Centroid Wisldidusunuvesusazngy

3. MIrELeTERINegadeya uazan Centroid nndeyalneglndqn Centroid
vounguiug dannniilvieinuandnuesngudy

0. ¥ndudeyalmifidsanifsmessi 2 ngu

5. Muunla Centroid Yasudazngailnl

6. vinuluisay 9 aundnazlifinisdsunlamsefeunUasioeiign

2.5 msa‘gﬂsﬂ’amm (Text Summarization)

AoN1saTUlaAUINToANNlASULINA Iaedsaunsanandlannudfnves
Jornuniunals doaufithuldonssziunainuansunas wu 913 unas 1usu detu
v A9 Yo v oA v o v o % v sat vk v av v oo
ToyadlfiinAetennufidesnisiinsasy war Jeyanadnsilanaedenuiilaviinig
a3uud Feanunsathunldifielinisernvisunanuiiianusniieuasain s0599

a dy XY 1 ) a v [ ¥ v A =) 1 [J A
18U lnedifegradunidelunsviasiternulunidsdosew wialu 2 Ussom fe
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2.5.1 Extractive Summarization Aensagudonnslasnslédternuiduifiogudn
nnasiasy nedensannuddgientd

2.5.2 Abstractive Summarization Aen1saguderslasnisasisasuiuaniagld
Deep Learning lun1svi Ssaguiildunduenavsdimnumieudessiuteausuatuils

wadsaslamudnaenliog

Y

2.6 N1SUSZLUUNANISNNIUVDILUUIIADY

msUssiiunavasnmavihasuiuldnisined 3 Ussiam Gefianuuensaiu fe

2.6.1 ROUGE score lnigt ROUGE score azvin1sinludiuves Recall iunsuaven
Aruuswoshszuulnsaulaiifidonnuasufuativunngegludermnuasuilasrsduan
winls

2.6.2 BLEU score Iny BLEU score 9vinn 3intudinwes Precision unisusuen
aruiuswoshszuulngauldluduesasuiiaistundusingegluteruagsiuaty
winls

2.6.3 F-1 Score AoM1vnAaAYsEWINg Precision uay Recall LilelHin

AMNAINTOVDILUUT1ADY

2.7 9UWMNYIV949 : Text Summarization with Pretrained Encoders

[y

PNNUITENANELAY Yang Liu way Mirella Lapata Tud a.a. 2019 [1]1 19vins
nnaedaguleniny wialu 2 nqu fe Extractive way Abstractive lngldyndayaiil
LNANYOLANIZYDIUARTYATRYATILANANSTY SINIVLA 3 Yadaya tawA 1.CNN/Daily mail
= & £ 1 [ '3 Y Y = 1 o v
Fadudeanuusziandny vnslalaviasuliuds Jemunzuninisinisasdeniuiuy
Extractive 170 2.New York Times (NYT) Fufudomnuuszianunany uazdinsagy
Fornuidululuiuu abstractive uas 3.XSum Wudoanudsziandng innsasulagly

Useleanealunisagudenuriavue lnesuaiidunldiu pretrained encoders 1981
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BERT (Bidirectional Encoder Representations from Transformers) YTV T RIS
Wisuidisuiuwuudiassieu q tufennilagldlunshasudernuriunsinssansam
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1. Sentence Tokenization Aon1suustanudulsylen wiseanidu 2 Wlne ¢ Ao
1. msuvstonnuduuseloalagldtioaing (whitespace)

2. Mswtedemnudulslonlnglidosing waznistuussinlv (new line) msutsdonuly
Juuselealagld Conditional Random Field (CRF) wufionisld sequence model UssLnvnila
Faldmdnnisues condition probability Tunisviau ndnnisviaufeasinisuusrudsinnis
ueanuuaslulunsiium (abel) dwSuwsazan Tngendonisiiiumvesmaieneu

PR

2. Word Tokenization Aianisiualszlemriadoniuliilu q 93801 token tiefiagaunsa

lUUszananase feg1auaIn1suusandusaniIng 1

AN NULAaLLUULUITIS AR TUNNTWUIALANANEAY B998Y1 IANAANSYBINTHUIALAZLIA Y

nsUszulanakananesiueantudneey [5] [71

[12] pythainlp.tokenize word_tokenize
word_tokenize(text, engine-"newmm")

O ['¥°, ‘&as’, ‘amn’, 'az’, “@w’, ‘nn’, ‘eaan’, ‘Wolu']

° word_tokenize(text, engine-'attacut’)

S [‘H@a°, "asin’, "’T’, "l@u', "AN°, ‘Aaaa’, "wa', ]
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Ingdanesfiuiilduiadmu uuwendu 2 nqulng 9 fe

2.1 Dictionary-based

ad v

wuslagoAunslaanguwns (dictionary) [8] way n3Rganainiu (Greedy algorithm) @298

Yosdaneiniu dassioluil Longest matching, Maximal matching sn@lag13@s

Longest matching agyinisunseneslunsianuantuus lnevhangrelien arldwum

[ 1 . . < o S 1 A Yo aa a PN
aananusnglu dictionary Angyihnisdntemueen nanfe ssldmndanumnefenignlu
dictionary (13U 2) windsfidaymiludewesmiilieglufinduuns (unknown words)
Wesnimaunsanetulmilanasanal unanansaunlalagly Customized dictionary fuAe
ASANUARNTULNS LLANTUEIUYDIATIRBINSLIANTULY %58 Thai Character Clustering
Rule(TCC) fia mshdsnuslulszloamnsuiulidunguueswiisnes lnsondengaisiioldly

NMssNqumenYs [4]

AALNISTNNY duaatAignangn dauninaa
1 LN nsuiilymmiduneasns
2 ms uitlyvnuiAunemsns
¥
3 ufi lnuiauinemsns
4 o NUAUNBAINS
ayﬂ
5 niAw INHASNS
6 NHAINS

UM 2: fegramsdadlaganfenisldlongest matchingfiudictionary
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Source:http://thailang.nectec.or.th/halloffame/images/stories/best/download/best2010 1

2p34c002.pdf

2.2 Model-based

warrlaemsendelumasin o Tnefudaslumatuasiinnuunniuvesdanesiuild vl
UsyAvBamemidsszernatlumsliduisunnatusenty yoluaaswiuftesdedidoyalunis
Feud (train) tiofieziFouslanguage modelvasnwtu q Tnsdayafhindun (input) uiely
Tuwadsuituasuiadudesiforuuasaiuvesmiiuisld (abel data) ndsnidoudiasa
uéh3nhdeyadusdilumalsiineny thanasslidlunaudsd azlddeyaoonunudeig g
(output) %ﬁgﬂLLﬂﬂ@ﬂImma Traditional models 14U SVM, CRF [9], gAves deep learning L4u

Sertis Bi-GRU [10] , deepcut Wag attacut [6]

Word Embedding fensnszuiunmsiasuilasd #3898 Winaneidunnmesdiay msgi

4 =

mauiwasuuliansaUssnanatenuligusfuuyed Jssesdinsfsuwdastaniuli

[
=

Y ~ v a & Y aaa o
nanesluday elireuiimasanuisausyananale 43501599l
3.1 One-hot vector Aan1sasuniasd #3978 Winanadunnmasiavisnila Inslddiay
\Juuuv binary namdeazldiay 0, 1 Wuduvurssnsusinguesiudazmaielulsslon 1y

UM 3

e

[y

Y A v ° a ° PRy 2 v a ¢ v =3
TofreAuEInvIa1N1IaNzn one-hot vector Nlainillulinauiiunesuszananale usin

v Ay o = & a A A & 1 | = o 1
EJ\T@JGUEJL?{EJEJQFI@ one-hot vector UUUAI sparse NaIAJANIILNUAN 0 EJE_JJLEJE]SQJ']ﬂ "'ZNV]']IﬁlN@J

(2
= 1 U A

Usyansnmlunsiiuiagmuin uenanisseyrisussusazmdaniniufe 1 919 q Arasazd

o w [ v v Y

ANNUANENSAY Bnfagay n1sldaasamdniillrssmngauiuiivoyaineenisaeyin one-

1%
v =2

hot vector agiinliAntymdanaald asiudedinig embed wuunNRMBSILULLLY (dense vect)
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3.2 GloVe (Global Vectors) fia Word Embedding Tagl%35 unsupervised Tunislannmesi
< v o = o 54 [ 7 == Y '@ 4 Ao b4
Jusunuresiun Favihlilddeserdedeyatunisilnaeusntinudddslinana Wunalvanly

AMsHNaULUTIAININTUDNIE LazdiefunisldIsn1snsadftufenisldenIIdiIuAILLaY

< v Y
tJu (word co-occurence) A1NARNYBAIA (corpus)

3.3 Word2vec fa word embedding wfinils Ineillunmsidsudiiviegluguvesdaa unduay
7 2 a o Myy < o  w o = v 2 & §vax
wialwasiuusunvesilime (u feature dmiuiilulilunaseuiely) lnousnisuuuldis

one hot encoding widsiveyaluldatly Neural Network
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Ul 4: mevieures CBOW Wisuidisuiu Skip-gram

Source:£Exploiting Similarities among Languages for Machine Translation

3.3.1 CBOW (Continuous bag-of-words)

CBOW Aan1sviungalagodeusundis § nannmenadnsilaesnuituedeusunaing
inszareiiegseu q wier1t1e o (Wviane input lantsoutput) lasdmsnazldianmsutey
wazglinanania skip-gram LHUBIAINAITANITNDNDIINUIUNVDIVATY 9§ ALY ALELNTOYIIUNEY

TonaanSwuguINdIY

3.3.2 Skip-gram

Skip-gram ABNSYINUIEAIABEIABUSUNANNAIALAYY NaMABNARNGTIlooNINTLRAY
vsunnadadied (vils input lavane output) dsagvinulddduyedeyarunndn wazds

o A dd‘ Y < 1 a
wansAseanmenlaluognen


https://arxiv.org/pdf/1309.4168v1.pdf
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3.4 ULMFIT (Universal Language Model Fine-tuning)

Embedding
layer

The gold dollar or gold The best scene

The best scene ever

(a) LM pre-training (b) LM fine-tuning (c) Classifier fine-tuning

5UN 5: Tumaun19vinauves ULMFT

Source:https://thaikeras.com/2018/transfer-learning-nlp/

Word vector n8lu pythainlp Hus1an ULMFIT Fadu transfer learning ilanils &
druulsgnaunanmae AWD-LSTM Lﬁaﬁﬁmiﬁaui Language Model ua? Faiilulgdausng qla

1ne@Bevinnig fine-tuning Nau ABN1SMIU Language Model dmsunuiaziluly uadsresin

SuUTaEesa 9
4. BERT Sentence embedding

BERT \Ju Transfer Learning Uszinniila {unisiseus Language Model 28301811 9

\evunadsludiuves Word Embedding, Sentence Embedding wiafiaziiluuszananasiely
4.1 Average Word Embedding within a Sentence
Aon1smembeddingualstlualagnsmaniadeves embedding vesriiagnelulszlen
4.2 BERT for Sentence Embedding

fon1sld Embedding vasUszladithunain BER


https://thaikeras.com/2018/transfer-learning-nlp/
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5. K-mean clustering
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2. dudanga Centroid WislHdusunuvausaznagy

3. MIrEnNTENInegateya wagdn Centroid Mnanteyalaeglndqn Centroid veenguiueg o

! v 1| a Y
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4. lngudoyalniiaeaniiueesiia 2 ngu

5. fAmungn Centroid vasusiazngailng

6. vimuldiFey 9 aundeslilimalisuwlamseiliounlaniosiign

6. Text summarisation

=
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1Y

6.1 Extractive Aanisagudaniulnemsldvernusuniioguas diunasisasy nedinslaninud iy
1ld
6.2 Abstractive Aon1sasutanulaenisasasuiunilagly deep leaming Tun1svin aaguilaun

tfuenmadimumiiouniesatudeausuatiufld uidsadannudidnielioy
7. Evaluation metrics
msUssidiunavesnmaviasuiildnisined 2 Ussiam efianuuansaiu fe
7.1 ROUGE score I ROUGE score azvimsinludiuves Recall idunisusvananuusug1vosdn
szuulapaulrinddemnuasuduatutnngedlufemuasuiiadstuanils
7.2 BLEU score lag BLEU score agvinnsdnludiunes Precision 1unisuauanaiuudug1vess
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PnAteidnulag Yang Liu uaz Mirella Lapata Tull a.e. 2019 [11 l§vinisveaes
asutionm wiadiu 2 nau Ao Extractive uay Abstractive Ingliyndoyafitlondnuaiianzues
utazyadoyaiiuannaty safann 3 yadeya 16uA 1.ONN/Daily mail Fududoanuussan
917 vimslalaraguviuds Famneunnisyinisagudeanuiuu Extractive 110 2.New York
Times (NYT) #adudamnasziamunanny LLazﬁmsaqU%’ammﬁ'Lﬂu"LUIuLLUU abstractive uag
3 xsum Wuderussinnin vhmsagulaglivssloaderlunsagudenuiomn Tnefamun
Hinanlé pretrained encoders i1 BERT (Bidirectional Encoder Representations from
Transformers) ntudsthaauniUSeudsuiuwuudassiou 1 tufeanfieeldlunisvhasy
Forusihunsiausyansnmieazuuy ROUGE Score HausIng 1 BERT dulsiuadinifloiien
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FlndAsafumnaludurenuUsaes Abstractive way Extractive, Yavaya NYT vhu BERT Al
ansviazuuulFFnIIUUS IR0 UUAY 9 uAZLUU Abstractive ldRzuuURiANIWUY
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