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Abstract

This research aims to develop the messenger’s chatbot based on artificial
intelligence for digital library service. This machine learning application is a branch of
artificial intelligence, using a supervised leaming method to learn the conversations of
user in large quantities of datasets. Data classification techniques were used classify word
or sentence attributes with models that calculate the probability of a character set and
then process the Natural Language Processing (NLP). Then analyzed by the Winnow
algorithm, the model predicts in each sentence what the user wants to communicate
and how to respond. These research tools consisted of Angular)S (Front-End), NodeJS
(Back-End), MongoDB (Amazon Web Service), Firebase (Front-End), Heroku (Back-End) and
Bitbucket. The development of a Facebook messenger’s chatbot based on artificial
intelligence for digital library service was conducted with 3,361 messages as samples of
chat data out of 220 total respondents (1,987 messages from users and 1,374 from
librarians). All the messages from the users were analyzed and categorized based on their
features with feature selection techniques. The results showed that 1,254 messages after
analyzed with this technique were assigned Labels into N-Gram Function by using N-Gram
of Letter to cut into syllables with N=3. Next, the performance of the model intended to
be used with the Facebook messenger’s chatbot for digital library service was tested
through Cross Validation K-Fold with K=10. The results of the model were classified into 3
different levels of deep leaming. After the classification of the data based on the 3 levels of
deep learning, results showed that the average accuracy of the 15 models was at 95.28%.
To conclude, the messenger’s chatbot based on Al has sufficient performance and

accuracy. The model is then applied to the library system.

Keywords: Artificial intelligence, Chatbot, Digital library service
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Figure 1 Machine learning techniques (Machin, 2020)
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Import 90l txt idrilaidu N-Gram feuifiunszurunisusniitedndniuiine Taegld
N-Gram of Letter Aodmillunensduazidion N = 3 funsuilvinitoudastorulvegluguuuy
Vector newe3esilefilélunisvi N-Gram #e Library #itiedn Limdujs FudusudsamsiFeus
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¥931AFB3 (Machine Learning Framework) Library faifatiuayumsdavnamjuuunaetheiy
(Multi-Label Classification)
32 fuABUNIWAILILENUDY
1) YumeumswIsy Chatbot server 111AsHld Server W37 Heroku.com
\Ju Platform as a Service (PaaS) 5895Un1w1 Node js Forfosaasufldlasurumnnimung
dmFumslivindu Server dmiuiann usudaumnEusiusenmsamuadou udaiuewndiadu
Tmiuld Git Tuns Clone Repository vesueniiairanlifiedes uavdudulusian Nodejs vl
Frefnd npm init @398 indexjs aﬂuq)a Express.js \ieadne HTTP Get Request W& Deploy
Fulud Server vowaniainaly
2) Humeunsidensie Facebook Messenger APIs fladan3en Server @sauda
il ludugfianves Facebook @auiiiienin Facebook for Developers \fuiuiidmsu
tnWauidesnisaiawendieduiidesfinsdeiu Facebook Femsidundtiazaianeniiiu
uwanwasu Messenger \Hunasaaiesfledmiunisairsuen anturiinsadrawendindy
Fuan wazidendani Messenger Tumsserdosinnisinge Webhook Wuites$u Ussanana
wardsdoru fidenin Facebook T8 Server faen15ti1 URL w83 Chatbot server
3) YIN1sIaLmseN Heroku Server, Webhook APIs wag Model w5auua?
Jasusumsadnvensensvauisiduiioenuuuiiieesiilude 1) vuves Node.js 91ty
34 Deploy 1ty Server Wudwugavine
4. Fumeumsvadeuiausyavanm 11 Model Aildnluidnseuiums CrossValidation
KFold Aemsuistioyaseniludu q i 4 fuuuu random 1w 5 dau, 10 d@uduav (5,10}
iiFeninan K ievihnisadauamaaey Model Tummdseils K = 5 was K = 10 wuin K = 10
wmangauiutennu wayld Library Limdujs uedesdielunisandunuitetnuszansam

mAruiug1ves Model fausvthluldnuiuvusudaunun

< )
Wan1333y
a o 4{1 v o P @ & a 1 - 2 <
nuideillahlunangnimundulaenisiseuiveunsss (Machine Learning) uaz
nageuUseiliulseEngainuams 14 luna udsegndldlunisWmuissuu Chatbot vu
5 a 2/ aa o v [ e as é‘
Facebook messenger Uuaunsauin1sviodaynddvialawuudnludd el
£ 1 (3 J’ @ (4 o ¥ o« ¥
1. wan1sWRujusudaunuuunugutygyvsedvidmiunisiiuinisvesayn

AIvia uandle Fanni 3-a (Figure 3-4)
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Figure 3 System Operation A) List of Books, Receive Orders to Borrow / Retumn
Books, List of Borrowed / Returned Books B) Check the Overdue

Charges for the Service Users. C) Payment Notification
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Figure 4 Registration system

(4

IMANT 3-4 (Figure 3-4) uaﬂwamiﬁ'wmvjuauﬁauwmuuﬁuﬁquﬂzymwssﬁv‘q
dwiunsliuinsesayanvia Ussneumsuanisienisniiade nissudidadu/Auntsde
syuuTenst/Aumisieuarannsalvigliuinsgusziinsvisenisdoundveslduins
TaudausiounstrseRu Lﬁav‘iﬂ'ﬁu‘%msﬁwswmsﬁn wigisligrseRunelunaiinmusneusiay
Ugymeing 9 ﬁtﬂuﬁ’umuﬁgnmmﬁaﬂ 9 MNlEUINTT way amedoulneusunsieuiansaume

2. WaMIUsEEiuUsEAVENIM SunpuMINAGEULSN ABnAd@aUIn N-Gram Lay Winnow
annsalilinadtunwinefiduuubilinmwidsuuuuniusinanmsaunueslivins
flainsannamauynsy linssnumdnvesnwiineiasely wazlianunsomvauAugnsiesla
wiolil Tnodmuaun 2 Labels Ao “Mnu” war “lilvdniu” Fmaaeudiedsnis Cross
Validation K-Fold lae k = 10 wadwsla@e Accuracy: 93.31% Recall: 94.10% Precision:

93.37% F-1 Measure: 94.18%
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Table 1 An example of question labels

Level 1 Level 2 Level 3

Available or Busy status.

(@anuzinvioliii)

Do you have a book?

@imedoduidl)
Question Circulation Is the book overdue?
(A1) (NM38u-n13AL) (e muansoly)

Can you borrow? (Susielaluw)
How many days can | borrow?
@ulédnAiu)

How much is charges for the

Service Users? @ia1usumnsoly)

Reservation Can you reserve? (393ldlua)
(M5989) When can books be borrowed?
(milsdelaiulvu)
General Question Is it open? (\WUAW3E3)
(Fronuialy) Day/Time What time is it open? ({Unilag)
(Fu/aan) When is the holiday open?
Gungaauslels)
Show Appreciation
(LARIAUVOUA)
Meaningless Apologize (vo9sit)
(Lifiauvuny) General (UaniaWily)

Asking Question (f&3vzanu)
Greeting (Vinne)

Problem (Ugywn) -

Refuse (Uijias) %

MNAIWNTNT 1 (Table 1) uanadinog19v89r10m (Question) kazAwialy (General
Question) #afeenaRnm W 158U Borrow) T Level 2 M3t (Borrow) Level 3 anuiie
anuzmiisde (Available or Busy status) {usiu uavsiratinadanunialy (General Question) iy
Tu/an (Day/Time) laifiaununy (Meaningless) Yeyu (Problem) Ufjias (Refuse) 1udiu
wisnthunilueaild lunnaouse3sns Cross Validation K-Fold Tne K=10 wileufunaaou

o/ ¥ d 1) 4 ' = o 1 J d‘ ) o
NUYATBYAUIN maumnquaaamums”mm'man‘umms‘ﬂnaau 3 SEAU NUINAURNYAINULIUL

-

fip 95.28% FaduuszAvBnmitaninsenlUlFnudmiumsuimsviesayanavia
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afUsENa
nsdunalulagens q unldlusuiesayauiniu wu n1sld Facebook w3e Chatbot

a Y

H o L 24 v Qray o d [} VYV o
ﬁmmmmauﬂ'lﬂmlwé'wusﬂ']sam‘[umiﬂamimmmemuwgnmuvaamm;ﬂ‘ummmas
ausatigasnanuiwgeioldnuuuinms lunaty 9 umineduldusudsunisvinnu
Tnglamzviasay i Ina donndeiuaideves University of Technology Sydney (UTS) 16t

° ) v 1Y o . ° 1% ) 1% | & X ' o 1%
Wiaue B Iyauteya (Data science) mLﬂumawi‘u'l‘umﬂiuiaﬁﬁmmu'lwuﬁmsu@%
Whdshdgluusuljuazaiiuayuuinmsviesayn wWu Yusudaunn yarafid@ayReussaningd
dausmiumsesnLUUNMTAUINYBMUBURAUVILY (Mckie & Narayan, 2019)

Y] 1 (3 o o/ - ¥ A
msWaujuswigunulagumannmsdygiuseivg Asnisisouivenniowarnis
stmaNammmsumﬁmﬂszqﬂm"liﬁ,ﬁaLLr’ﬁJrgmvjuauﬁauwmLLUULﬁuﬁ'I‘?j’Lﬁm Rule-Based
< a [ P a v o [y
system  ABATSLTBUVRUATOIUALAITUTEIIANAN1WISI TNV IRUUSTENA LG NaUA Ty
WuBUFAUNUILUULALTTELAES Rule-Based system Lﬁa'lﬁ'ﬁUssﬁw%mw’lumﬂﬁu’%miﬁ’ug’{[ﬁ
') v o v oY o ¥ Y a & o w a
Tuguuuumsaumnaamsud minfiussansndiidemourianugng Vo lHUTMs Fnidanediiy

wuudraewldAnnmAnuizluresyadnuse (NGram) waztlulszainanansnsssuma

eaenndoaiunmiAdeves vanovskaya et al. (2019) TWanszuu TWIN iliuInsviesayn
AifaaniSsuiunaumnvesliuinisludiinaann (Datasets) lumadedliismedouduuud
Fieteu (Supervised leaming) ldimaiianssuundieya (Classification) titeduunAmudnuuzvesrvie
jUUselen (Feature  engineering) asuuusaesiiliAuimAtmminsduvesynsnuse
(N-Gram) uailUUstananan 5331 (Indra & Bhuva, 2019) Tnthiinsevidaedanes vl
(Winnow algorithm) Tnsudadugefindou uazganaaeu (Train and test datasets) ielvle
wadwseenuiuluiea enwsnnsalluusasysslorindléuinmiudesnsinsdeanserls ua
msiimsneunduuaziiiunisetiils Sanusaneaeusieiinisuisiayaiieilunaaey
Uss@nSnmvesluaald (Cross validation K-Fold) (Lokman & Zain, 2010) uagauid
v83 Mikhail et al. ( 2018) AINTAMIANUARILVBIAINN ] IINATAIUIU Scalar Product 5em3ng
Vectors ¥esAN 9 ilerummnAfiieundiendeiuld sanesiuildmanieudioutuay
v 9 ldumadide (He et al, 2014) Fsaguwansideliin dusudaununuuiiugiu
Tygusehvgdmiunisiiuinsviesaynddvia anmanismeasuiugadeyadetlunail
UszAvSnmnisviuneiidaugndes 95.28% awnsalulinudmiunisuinstesays

LY aa o

Advia etslvinisuimsnuviesayaddvialidulededivsz@vsam
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#5UNan153dY

nMsAnwiideides usudaunuivuiugudyyivssavidmsunistiuinns
ViosaaRdvia agunansIveladeil

1. mawauusuiaumnuussuvderuveunadn lasdvdnnsdgguseavg
fensiiouiusanieauarmalstnananssauTRuUszgndldiieut U ujusuiaunu
wuuRnlHifeq Rule-Based system winiu uslusmAdeiliisnsidouduuuiifasy (Supervised
leamning) WNFBUFUNAUNUITDIFLTUTNTIUUITUIUNIN (Datasets) IHinaTian1sduundeya
(Classification) Lﬁ'm"munqmﬁnvmwaqﬁm?agﬂﬂss‘iaﬂ (Feature engineering) feuUs a0
T¥dunrimnniezduresyadnuse (N-Gam) uaztirluysznanan wss5uwa ntu
Anrevisedanaiviaiulul (Winnow algorithm) Tneudauysflnaeu wazgevedou (Train and
test datasets) iivolWldnadnsoonuiuluna ewensalluusazusslonhgldvininiu
dosmsiazdoanserls uarasinsneunduuazdiiunisesnsls Fsanunsavedeudieiznms
wisteyaifierlunaasuusz@ndnimuelunald (Cross validation K-Fold) titedaelvnas
vinsnuviesayafdviaiiliulusgnediusednsnn

2. nedeuvszavdamvedumaiesthlvldfuusudaunuuumata nslduins
viosannAdvia ndaaniuldinluneadilé luneaeudae3snis Cross Validation K-Fold Ta K=10
wiloufunaaeuiuyadeyausn Weutingudesmumseaudnvesnisiinasy 3 sz F9lé
nadnwsn1sinUsyavsnmlumasiuiu 15 luea wuirAiedsanuwiugiAe 95.28% dudu

Uszdvsnmmiaunsmlvldanudwmiunmsuinisiesaynddve

AnANISUNISUIENIA
VBUVBUAMNUGAVYUIINIUUTEINMUMAUAUU ST VIYaTuLasyiasdiy Usednleulssune
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