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LOI CAM DOAN

T6i cam doan rang luan van: “Ung dung mdy hoc trong tao sinh cdu trd loi
cho hé thong héi ddp” 13 cong trinh nghién ctru cua chinh toi.

Nhitng két qua nghién ctru duogc trinh bay trong luin vin 13 cong trinh cua
riéng cta toi dudi sy hudng dan cia PGS.TS Nguyén Tuéin Ping.

T6i cam doan cac s liéu, két qua néu trong luan vin 13 trung thuc va chua
ting dugc cong bd trong cong trinh nghién ctru ndo khéc.

Khong co bat ctr thong tin nao cua ngudi khac duge st dung trong luan vin

nay ma khong duoc trich dan theo dung quy dinh.

Tay Ninh, ngay 25 thang 01 nam 2022
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Nguyén Minh Tri



LOI CAM ON

Trong subt qua trinh hoc tap va nghién ctru thyc hién luan van, ngoai nd luc
ctia ban than, t6i dd nhan dugc sy huéng dan nhiét tinh quy bau cia quy Thay Co,
cung vé6i sy déng vién va ung ho cua gia dinh, ban bé va dong nghiép. Vi long kinh
trong va biét on sdu sic, t6i xin guri 101 cdm on chan thanh téi:

T6i xin chan thanh cam on Ban Giam hiéu, quy thay c6 Khoa Pao tao sau dai
hoc cuia Hoc vién Cong ngh¢ Buu chinh Vién thong da tao diéu kién thuan loi giap
toi hoan thanh luan van nay.

T6i xin chan thanh cam on Thdy PGS.TS Nguyén Tuin Ping, da hét long
giup dd, huéng dan, dong vién, tao diéu kién cho toi trong subt qua trinh thuc hién
va hoan thanh luan van.

T6i xin chan thanh cam on gia dinh, ban bé, ddng nghiép trong co quan da
dong vién, ho tro toi trong luc kho khin dé t6i c6 thé hoc tap va hoan thanh luan van.

Mic du toi da rat ¢ gang va hét sirc nd lyc nhung khong thé tranh khoi nhimng
thiéu sot do thoi gian va kinh nghiém nghién ciru khoa hoc con han ché, T6i rit mong
nhan duoc sy gop ¥ ctia quy Thay C6 cing ban bé dong nghiép dé co thé hoan thiét
hon vé kién thic cta ban than.

Xin chan thanh cam on!

Tay Ninh, ngay 25 thang 01 nam 2022

Hoc vién thyc hién luin van

Nguyén Minh Tri
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I. MO PAU

1. Ly do chon dé tai

Céc hé thong tra 101 cau hoi (Question-Answering System - QAS) 1 nhiing hé
théng 6 thé tu phan tich cau hoéi va ty dua ra cau tra 1061. Cac hé théng QAS duoc
mg dung trong kinh doanh va thuong mai dién tir c6 thé hd trg khach hang mua san
pham va giup doanh nghiép ting doanh thu. Vi du, khi mua sim trén mang, ngudi
ding c6 thé truy cap vao trang web cila cac doanh nghiép va dat cau hoi dé hiéu 16
hon vé san phdm. Yéu cau cta ngudi mua hang s& duoc cac chatbot trén cac website
phan tich va dua ra nhitng cau tra 101 véi thong tin c6 ich cho ngudi mua hang. Cac
chatbot 13 nhitng hé thdng tra 101 tw dong, c6 thé gitp cai thién doanh thu ban hang
dang ké va 1 thanh phan khong thé thiéu trong cic website ban hang ngay nay.

2. Tong quan vé van dé nghién cieu

Trong nhitng nim gan ddy, khai niém vé tro 1y 4o, hay chatbot, hay hé thong
tra 101 ty dong dugc cac cong ty 1on nhu Microsoft (Cortana), Google (Google
Assistant), Facebook (M), Apple (Siri), Samsung (Viv) da gioi thiéu va dua vao khai
thac. Gan dy nhat Microsoft di tao ra Microsoft Chat Framework cho phép cac nha
phat trién tao ra cc chatbot trén nén ting Web va Skype, hay Facebook ciing phat
hanh F8 SDK cho phép nha phit trién tich hop vao Messenger.

Hé théng tra 10i ty dong c6 thé tro giup cho con ngudi trong rat nhiéu linh vuc:
y té, gido duc, thuong mai di¢n tr ... V6i su ra doi cua framework sequence-to-
sequence gan day, nhiéu hé théng huan luyén di st dung cic mang noron dé sinh ra
cac cau tra 161 moi khi dua vao mang mdt cau hdi hoac mot thong di€p. Pay 1a mot
hudng tiép cAn méi rat ¢6 trién vong trong viéc xay dung mdt h¢ théng tra 101 ty dong.

Trong d& tai ndy, luan vin s& nghién ctru cac md hinh may hoc dé xay dung
mo hinh hé thong tra 101 ty dong c6 chirc ning tao sinh cu tra 16i bang tiéng Viét cho

nguoi dung.



3. Muc dich nghién ciru

Pé tai luan van nham muc tiéu nghién ctru st dung cac mo hinh may hoc va
hoc sau dé x4y dung mot hé thdng tra 161 tur dong (chatbot) c6 chirc ning tao sinh ciu
tra 101 tiéng Viét trong mot linh vyc img dung cu thé.

Phén ludng cau hoi (phan tich cau héi) 1a pha dau tién trong kién tric chung
cua mot hé théng hoi dap, c6 nhi€ém vu tim ra cac thong tin can thiét [am dau vao cho
qua trinh xr 1y cda céac pha sau (trich chon tai li¢u, trich Xuat cau tra 101, ...). Vivay
viéc phan tich cau hoi rat quan trong, N6 anh huong truc tiép dén hoat dong ciia toan
bd hé théng. Néu phan tich cau hoi khong tdt thi s& khong thé tim ra duoc cau tra 10i.
Chinh vi thé dé tai “Heé thong tu dong phan ludng cau héi va giai dap yéu cau truc

tuyén” dugc tac gia chon va nghién ctru.

4. P6i twgng va pham vi nghién ciu

Déi twong nghién ctru: Mo hinh hé thdng tra 101 tu dong (chatbot), cic md hinh
may hoc va hoc sau.

Pham vi nghién ciru: nghién ciru hé théng tu van hoi dap cac van dé vé stc

kho¢ sinh san cho ngudi bénh tai bénh vién Hong Hung tinh TAy Ninh

5. Phuwong phap nghién ciru

Nghién ciru cac mé hinh hé thong tra 161 tur dong (chatbot) dua trén may hoc
va hoc sau.

Mo hinh c6 kha ning ghi nhé va tra 10i chinh xac cau hoi da duoc nhin thay
trong thoi gian dao tao (goi 1a Generator)

Mo hinh c6 kha ning tra 10i cic cau hoi méi tai thoi diém kiém tra va chon
mat cau tra 101 tur tap hop cac cau trd 101 trong qua trinh dao tao (goi la Retriever-
Generator)

M6 hinh c6 kha ndng tra 161 cac cau hoi khong co trong tap dir li¢u dao tao

(goi 1a Retriever-Reader)



Il. PHAN NOI DUNG

CHUONG 1. COSO LY THUYET

1.1 Giéi thiéu chwong 1

Bai toan xay dung hé thong hoi dap 12 mot bai toan kho thudce linh vuc xir 1y
ngdn ngir tw nhién. Chung ta biét ring ngdn ngit tu nhién c6 nhiéu nghia, viéc xac
dinh duoc ngit nghia ctia cau hoi cling nhu dé phat hién ra cau tra 16i 1 mot thach
thire kha 16n. Khong nhiing vay, giita cau hoi va cau tra 161 con ton tai cac quan hé
“ngam” hay phu thudc vao ngit canh. Bai toan dit ra nhiéu thach thirc dé phat hién ra
duogc cau tra 101 phi hop nhat véi cau hoi. Chuong nay s& gidi thiéu tong quan vé hé
thong tra 101 tu dong, tim hiéu cac nghién ciru ¢ trong va ngoai nudc dé thay dugc

tinh hinh nghién ctru va cac phuong phap ti€p can cta cac nghién ctru trudc day.

1.2 Hé thong tra 1o tu dong

Hé théng tra 10i tu dong (QA) [1] 1a mot pham vi ciia nganh khoa hoc may
tinh trong cac linh vyc truy xuét théng tin va xtr i ngdn ngit tu nhién (Natural
Language Processing - NLP) — mot hé théng xtr 1i va tra 101 cac cau hoi do con ngudi
dat ra dudi dang ngon ngit tu nhién. QA thuong dugc van hanh bdi mot chuong trinh
may tinh, xay dung cic cau tra 10i bang cach truy van dén mot co s¢ dit liéu ¢6 cau
tric chtra cac thong tin hodc kién thirc lién quan, thudng 13 dua trén kién thirc. ELIZA
— mot trong nhitng hé thong tra 11 tw dong dau tién duoc phat trién vao nim 1964 co
su thanh cong vuot trdi khi dugc cong nhan 1a mot rng dung hitu ich trong linh vyc
y té. ELIZA duoc xem la mot béac si trong linh vuc y té, n6 c6 nhiém vu 1a tuong tac
v6i ngudi dung qua mot giao dién tin nhan, tra 16i cac cau héi va phan hoi dén hop
thoai tin nhan ctia ngudi dung theo cach “bat chude” liéu phap tam li ciia khach hang
trung tam gitra khach hang (nguoi dung) va bac si ctia ho (chuong trinh may tinh chay
ung dung cia mot bac si).

QA [1], [2] duoc thiét ké dé tim ra cc cAu tra 101 cho pham vi cic cau hoi
trong mot tap tai liéu hodc tao ra cau tra 10i tir mot ngudn dit licu [3]. Hé thong cho

phép nguoi dung hoi cac cau hoi bang ngdn ngit tw nhién (Natural Language - NL),



sau d6 sé trich xuét cac cau tra 10i lién quan, phan hoi lai cau hoi ciia nguoi ding mot
cach chinh xac, gan nhu theo ngdn ngit tw nhién va tic thoi thay vi giri cac tap tai liéu
lien quan nhu cac loai cong cu tim kiém [4], [5], [6]. QA [1] ngay cang thu hit duoc
nhiéu cac nha khoa hoc nghién ctru va phat trién vi nhiéu ngudi dung mong mudn hé
thng c6 thé tra 101 cau hoi mot cach nhanh chong va chinh xac nhét ¢ thé. Dong
thoi, viéc phat trién va mé rong hé thong QA s& gitup cho qua trinh xtr li cac tac vu
trong hé théng trd' nén tot va hiéu qua hon. Hé thng bao gém ba module co ban:
module qua trinh xr 1i cau hé1, module qua trinh xur 1i tai liéu va module hinh thanh
cac cong thirc va trich xuét cau tra 10i.

Pé hé thong QA ngay cang dugc cai tién va phat trién vé do chinh xac, mot so
huéng tiép can véi tri tué nhan tao (Artificial Intelligence — Al) va thuét toan duoc
ap dung trong md hinh hoc c6 gidm sat va khdng giam sat [7]. Bén canh d6, hé thong
QA vén con gap nhiéu thir thach trong qua trinh NLP [8]. Tuy nhién trong nhirng nim
gﬁn day, linh vuc NLP dugc phat trién manh nhanh chéng va manh mé vé van dé xir
li thuat ngit may tinh va Al [9] nhdm cai thién d6 chinh x4c ctia cc cau tra 101 va thé

hién ngon nglt mdt cach tu nhién nhat c6 thé.

1.3 Phan loai cac mo hinh tra loi tw dong
1.3.1 Phan logi theo mién #ng dung [5]

Mién mé (Open Domain): H¢ théng trd 101 tu dong trén mién m& ¢ nhiém
vu xé4c dinh cac cau tra 10i cho cac kiéu cdu hoi mang ngdn ngit tu nhién tir kho tai
liu khong 16. Hé théng QA mién mé dién hinh s& bit dau véi viée truy xuét thong
tin dé chon ra mot tap hop con cac tai li€u tir kho tai li¢u, sau d6 dugc xtr Iy bdi mot
bd doc may dé chon cac khoang cau tra 101 [10], [11]. Ngoai ra, hé thong tra 10i cau
hoi mién mé c6 kha ning giai quyét da dang cac loai cau hoi va chi co thé dya trén
céc ban thé hoc chung (ontology) va céc kién thirc trén thé gidi. Mt khéc, cac hé
thdng nay thuong c6 san nhidu dir liéu hon dé trich xuét cau tra 161 phu hop [5].

Mién déng (Close Domain): Hé thong tra 1oi cau hoi mién dong sé xir i cac
cau hoi theo mot mién cu thé [12] va day c6 thé dugc xem 1a mot nhiém vu dé& dang

hon vi qua trinh xt 1i ngdn ngi ty nhién (NLP) c6 thé khai thac cac kién thirc vé mot



mién cy thé, ¢6 ndi dung tin tudng va thuong duoc chinh thirc hoa trong cac ban thé

hoc. Trong mot sb trudng hop, hé thng QA mién dong s& chi dap tng duoc mot sb

cac cau hoi han ché, vi du nhu cdu hoi yéu cau vé thong tin mé ta thay vi thi tuc [5].
1.3.2 Phan logi theo hwéng tiép can

Tiép can dua vao trich chon thong tin (Retrieval-based): Cac k¥ thuat thuong
str dung mot kho da dinh nghia trudc cac cu tra 101 két hop vi mot vai phuong phap
trich chon Heuristic dé nhit ra mot dap an thich hop nhét du vao mau hoi input va
ngir canh. Ky thuét heuristic sit dung don gian c6 thé 1a sy so sanh tring khép céc
biéu thirc dua vao luat (rule-based), hoac phtc tap nhu viéc két hop hoc may
(Machine Learning) dé phan 16p cac cau hoi va dap an tra vé. Nhitng hé thong nay
khong sinh ra van ban mdi, chung chi st dung mot dap an tir moét tap dir li¢u ¢ dinh
san co.

Tiép can dya vao mé hinh sinh (Generative-based): M6 hinh nay khong dwa
trén tap tra 101 da dugc dinh nghia trude do. Ching c6 kha nang tu xay dung cac dap
an tir ddu. Cac mo hinh sinh s& dua vao cac ki thuat May Dich (Machine Translation),
nhung khdng dich tir ngdn ngit nay sang ngdn ngit khac, ma né co thé “dich” tir mot
input sang mdt output.

Nho véo kho dit lidu véi cac bo luat duge thiét ké bang tay, mo hinh dya trén
trich chon thong tin (retrieval-based) khong mac phai cac 18i vé ngit phap. Tuy nhién,
chung khong thé xur Iy dugc cac truong hop cac mau chua duoc quan sat, khong cé
trong bo luat. Vi nhiing 1y do d6, cic md hinh nay khong thé nhé duge cac thong tin
nglr canh trudc dé nhu “té€n nguol” dugc dé cap trong doan hoi thoai.

MO hinh sinh thi “thong minh hon”. Ching c6 kha nang nh¢ lai dugc céc thuc
thé dugc nhic dén trong mau hoi va ban s& co cam giac dang ndi chuyén véi con
ngudi. Tuy nhién, nhitng md hinh nay thi rat khé dé huan luyén, dé bi mac 18i vé ngir
phap (ddc biét ddi v6i cac cau dai) va md hinh yéu cau mot luong rat 1on dit lidu dé
huén luyén.

Céac ky thuat hoc sau Deep Learning dugc st dung cho cd hai md
hinh Retrieval-based hoac Generative-based, nhung cac nha nghién ctru thuong

tap trung huéng vé md hinh Generative. Hién tai, ching ta van dang ¢ giai



doan dau cua viéc tiép can véi mo hinh sinh va c6 két qua kha quan. Va

cac hé théng thuong mai van phu hop v6i cac mé hinh Retrieval-based.

1.4 Kién tric mang no-ron nhan tao

V61 sy anh hudng tir mang no-ron sinh hoc, mang no-ron nhan tao (Artificial
Neural Network — ANN) dugc hinh thanh tir cic ting no-ron nhan tao. Mang NN
gdm 3 kiéu tang chinh 13 tAng vao (input layer) biéu dién cho dau vao, ting
ra (output layer) biéu dién cho két qua dau ra va tang an (hidden layer) thé hién cho
cac bude suy luan trung gian. Mdi no-ron s& nhan tat ca dau vao tir cac no-ron & tang
truéc d6 va st dung mot ham kich hoat dang (activation function) phi tuyén

nhu sigmoid, ReLU, tanh dé tinh toan dau ra.

output layer
input layer
hidden layer

Hinh 1.1: Mang no-ron nhén tao

Trong ANN, mdi nit mang 1a mot sigmoid no-ron nhung ham kich hoat cua
ching c6 thé khac nhau. Trong thyc té ngudi ta thudng dé ching cung dang véi nhau
nham muc dich tinh toan cho thuan loi.

Loi thé 16n nhét cua céac mang ANN la kha nang dugc sir dung nhu moét co ché
xap xi ham tiy ¥ ma “hoc” duoc tir cac dit liéu quan sat. Tuy nhién, viéc st dung
mang ANN lai khong don gidn, mot sb cac dic tinh va kinh nghiém khi thiét ké mot
mang no-ron ANN cén luu ¥ mét s6 van dé nhu sau:

e Chon md hinh: Diéu nay phu thudc vao cach trinh bay dit liéu va cac tmg dung.

Mo hinh qué phtic tap c6 xu huéng dan dén nhitng thach thirc trong qua trinh

hoc.



e Ciu trac va sy lién két gitra cac no-ron.
e Thuat toan hoc: mdi mang ANN c6 hai van dé can hoc
o Hoc tham sb ctia m6 hinh (parameter learning): 1a thay doi trong sb cua
cac lién két giira cac no-ron trong mot mang.
o Hoc céu trac (structure learning): 1a viéc diéu chinh ciu triic mang bang
viéc thay doi s6 10p an, s6 no-ron mdi 16p va cach lién két giira chiing.
o Hoc tham sb va hoc ciu triic c6 thé duoc thuc hién déng thot hoac tach
biét.
Néu cac mé hinh, ham chi phi va thuat toan hoc dugc lua chon mdt cach thich

hop, thi mang ANN c6 thé sé& cho két qua v6 ciing manh mé va hiéu qua.

1.5 Hoat dong ciia mang no-ron nhan tao [13]

Mang no-ron nhan tao sir dung cac 16p xtr Iy toan hoc khac nhau dé hiéu thong
tin ma n6 dugc cung cap. Thong thuong, moét mang no-ron nhan tao cé tir hang chuc
dén hang tri€u no-ron nhéan tao - dugc goi la cac don vi - dugc sa“ip xép thanh mot loat
cac 16p. Lop dau vao nhan cac dang thong tin khac nhau tir thé gidi bén ngoai. Pay
1a dir liéu ma mang nham dén dé xtr Iy hodc tim hiéu. Tir don vi dau vao, dit liéu di
qua mot hoac nhiéu don vi an. Cong vi¢e cua don vi 4n 12 bién dau vao thanh tht ma
don vi dau ra c6 thé sir dung.

Phén 16n cac mang no-ron duogc két ndi day du tir 16p nay sang 16p khac. Cac
két ndi nay c6 trong s; Con sd cang cao thi mot don vi nay cang c6 anh huong 16n
dén don vi khac, tuong ty nhu b ndo con nguoi. Khi dit li€u di qua ting don vi,
mang s& tim hiéu thém vé dir liéu. O phia bén kia clia mang 1a cac don vi dau ra va
day 13 noi mang phan héi dit liéu ma nd duogc cung cip va xt Iy.

Cac nha khoa hoc than kinh nhan thtrc d hoc dugc rat nhiéu diéu vé bo ndo
con ngudi ké tir khi cac nha khoa hoc mdy tinh lan dau tién thir nghiém mang no-ron
nhan tao ban dau. Mot trong nhiing diéu ho hoc duoc 1a cac phén khac nhau cta nao
chiu trach nhiém xu 1y cac khia canh khac nhau ctia thong tin va cac phan nay duoc

sap x€p theo thur bac. Vi vay, thong tin dau vao di vao ndo va moi cap do té bao than



kinh cung cip cai nhin sau sic va sau d6 thong tin duoc chuyén sang cap do tiép theo,
cao cap hon. Do chinh xé4c 13 co ché ma ANN dang cd géing tai tao.

Pé ANN c6 thé hoc duoc, ho can phai c6 mdt lugng 16m thong tin dugce goi la
tap huin luyén. Khi ban dang c¢6 gang day ANN cach phan biét méo véi cho, tip hudn
luyén s& cung cAp hang nghin hinh anh dugc gin thé 1a ché dé mang bat dau tim hiéu.
Sau khi dugc dao tao voi lugng dir liu dang ké, no s co géng phan loai dir li¢u trong
tuong lai dua trén nhitng gi nd cho rang né dang nhin thy (hodc nghe thiy, tiy thudc
vao tap dir liéu) trong cac don vi khac nhau. Trong thoi gian dao tao, ddu ra cia may
dugc so sanh véi mo ta do con nguoi cung cip vé nhitng gi can quan sat. Néu chiing
gidng nhau, may da dugc xac nhan. Néu khong chinh xéc, no sé st dung phuong phap
truyén nguoc dé diéu chinh viéc hoc ctia minh - quay lai cac 16p dé diéu chinh phuong
trinh toan hoc. Puogc goi 1a hoc sau, day la diéu lam cho mét mang tré nén thong

minh.

1.6 Mang no-ron RNN (Recurrent Neural Network) va #ng dung
1.6.1 Mang no-ron RNN

Mang no-ron tuan hoan (RNN) 1a mét loai neural network, duoc st dung rong
rii dé thuc hién qua trinh phén tich trinh ty vi RNN duoc thiét ké dé trich xuat thong
tin ngit canh bang cach xac dinh sy phy thudc gitra cac tem thoi gian khac nhau. RNN
bao gdm nhiéu 16p lip lai lién tiép va cac 16p nay duoc 1ap mé hinh tuan tu dé 4nh xa
trinh tu voi cac trinh tu khac. RNN ¢6 mdt kha nang manh mé dé thu thap dir liéu
theo ngit canh tir chudi. Tuy nhién, cac dau hiéu ngir canh trong cu tric mang 13 6n
dinh va duoc sir dung hiéu qua dé dat dugc qué trinh phén loai dit liéu. RNN c6 thé

van hanh cac chudi véi do dai tuy y.



Input layer Hidden layer

Output layer

Recurrent network

Hinh 1.2: Kién tric cia mang RNN

RNN 1a phan mé rdng cta neural network cip tiép voi su hién dién cia cac
vong lap trong cac 16p 4n. RNN ldy dau vao 1a chudi cac mau va xac dinh méi quan
hé thoi gian giita cac mau. BO nhé ngan han dai (LSTM) giai quyét cac van dé phan
loai bang cach thém cic tham s6 mang v6i nat an va giai phong trang thai dya trén
cac gia tri dau vao. RNN dat duoc hiéu suat tét hon LSTM bﬁng cach kich hoat cac
trang thai dyua trén céc su kién mang. Nut RNN thong thuong bao gém mot thién vi
va trong s6 duy nhat. RNN duoc danh gia bang cach st dung don vi dinh ky dinh ky
va LSTM. C4u hinh mang mot ddi mot duoc hinh thanh béng cach sir dung cac tham
s6 mang, trong d6 budc thoi gian ciia mdi dir liéu dau vao tao ra két qua dau ra véi
budc thoi gian cu thé. Nat RNN théng thuong bao gdm mat thién vi va trong sd duy
nhét, trong khi LSTM bao gém bdn thién vi hodc trong s6 nhu duge chi dinh bén
dudi:

e Lop cong quén
e Lop cong dau vao
e Lopcongdaura
e Lop cong trang thai
Dau vao va cong quén kiém soat trang thai an trudc d6 va trang thai ddu vao

hién tai gop phan vao trang théi 6. Tuy nhién, dau vao, dau ra va kich hoat cong quén
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dugc chia ty 1€ b@ing cach s dung ham sigmoid va dau ra cua trang thai an duoc loc

bang cach st dung ham hyperbol. Viéc t6i vu hoa cac tham sé mang bang cach st

dung gradient ngau nhién duoc thuc hién dua trén chudi dir liéu dau vao. Tuy nhién,

cac si€u tham so6 lan lugt 1a cau truc cua mang (kich thude va céac 16p), do dai chuoi,

kich thudc 16, dong lugng va tdc d6 hoc. Cac siéu tham sd dugc thiét 1ap thong qua

tim ki€ém ngau nhién hodc thu cong.

Pau vao cua RNN la chudi cac vecto 1a {yz, Y,... ym}, chuoi cac trang thai an

1a {z1, z2,... zm} va don vi dau ra tuong tng 13 {v1, Vz,... vm}.

L6p hoi quy bao gom ham tai quy d, liy vecto dau vao yx va don vi an cia

trang thai trudc zx lam dau vao va tao ra trang thai an dudi dang:

2y =d(Yy,20-1) =tanh (P-y, + Q- 2z, 1)

Hon nira, cac don vi dau ra duoc tinh nhu sau:

v, = softmax (R - z;)

O day, P, Q va R dai dién cho ma tran trong s6 va ham kich hoat tanh biéu thi

ham tiép tuyén hyperbol. RNN sir dung chirc ning rat phuc tap dé tim hiéu va kiém

soat ludng thong tin trong 16p 1ap lai & ndm bt cac phu thudc dai han.

1.6.2 Cac #rng dung ciza RNN

Phat sinh mo ta cho anh (Generating Image Descriptions)

RNN két hgp vdi Convolution Neural Networks ¢ thé phat sinh ra duoc

cac doan md ta cho anh. M6 hinh nay hoat dong bang cach tao ra nhitng cu
mo

Ta tr cac dac trung rut trich dugc trong bic anh.

Du doan chudi thoi gian (Time Series Prediction): Bat ky van dé& chudi thoi
gian nao, nhu dy doan gia cd phiéu trong mot thang cu thé, déu co thé duoc
giai quyét bang cach sir dung RNN.

Xtr i ngdn ngit tw nhién (Natural Language Processing): Liy mot chudi cac tir
lam dau vao, RNN s& tién hanh dy doan kha niang xuat hién cia tir tiép theo.
Day c6 thé dugc coi 1a mot trong nhiing cach tiép can hitu ich nhat dé phién

dich cac loai ngon ngir vi cau c6 nhiéu kha nang nhat s€ 1a cau dung. Trong
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phuong phap nay, xac suat dau ra ciia mot “time-step” cu thé s€ dugc sir dung

dé lam mAu dé xac dinh céc tir trong lan lap tiép theo.

“A Dog catching a ball in mid air”

Hinh 1.3: Ung dung RNN trong phat sinh mé ta cho anh

1.6.3 Hudn luyén mang

Huan luyén RNN tuyong tu nhu hudn luyén Neural Network truyén thong.
Chung ta sir dung dén thuat toan backpropagation (lan truyén nguoc) nhung c6 mot
vai diéu chinh cho tinh gon va phit hop. Gradient tai mdi output khéng chi phy thudc
vao két qua tinh toan cta budc hién tai ma con phu thudc vao két qua tinh toan cua
cac budce trude do.

Vi du, dé tinh gradient tai thoi diém t = 4, ta can backpropagation 3 budc trudce
d6 va cong don cac gradient ndy lai v6i nhau. Ki thuat nay goi 1a Backpropagation
Through Time (BPPTT). O déy, diém han ché la hidden layer khong c6 tri nhé dai
han. Van dé nay goi 13 vanishing/exploding gradient problem va LSTM dugc sinh ra
dé giai quyét van dé nay.

1.6.4 Céac phién ban me rgng caa RNN [14]

Mang no-ron tdi phdt hai chiéu (Bidirectional recurrent neural networks -
BRNN) [15]

Day 1a mot kién triic mang bién thé cia RNN. Trong khi cac RNN mdt chiéu
chi ¢6 thé duoc léy tlr cac dau vao trude dé dé dua ra dy doan vé trang thai hién tai,
cac RNN hai chiéu 13y dir liéu trong twong lai dé cai thién do chinh xac cta no. Y

tudng 13 chia cac té bao than kinh trang thai cia RNN thong thudng thanh mot phan
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chiu trach nhiém vé hudng thoi gian duong (trang thai thuan) va tach biét cho huéng
thoi gian 4m (trang thai [ui). Dau ra tir trang thai chuyén tiép khong dugc két ndi véi
dau vao cta trang thai [ui va nguoc lai. Pidu ndy dan dén cdu tric chung co thé dugc
nhin thiy trong Hinh 1.5, noi né dugc mé ra qua ba budc thoi gian. Khong thé hién
thi cdu trac BRNN trong mot hinh twong tu nhu Hinh 1.4 véi duong tré vi do tré s&
phai c6 gia tri dwong va am theo thoi gian. Luu y rang khong c6 trang thai 1ui, ciu
tric ndy don gian hoa thanh RNN chuyén tiép mot chiéu thong thuong, nhu thé hién
trong Hinh 1.4. Néu céc trang thai tién duoc loai bo, RNN thong thuong véi tryc thoi
gian dao nguoc s& dan dén két qua. Vi ca hai hudng thoi gian duoc xir 1y trong cling
mot mang, théng tin dau vao trong qua khir va tuong lai ciia khung thoi gian dugc
danh gi4 hién tai c6 thé duoc str dung truc tiép dé giam thiéu ham muc tiéu ma khong
can c6 su cham tré dé bao gom thong tin trong twong lai, nhu d6i voi mot hudng
thong thuong RNN da thdo luén ¢ trén. Vi du vé cum tur “feeling under the weather”,
mo hinh c6 thé du doan t6t hon rang tir thir hai trong cum tir d6 1a “under” néu né

biét rang tur cudi cung trong chuoi 1a “weather”.

. OUTPUT NEURON GROUP

HIDDEN (STATE) NEURON
GROUP

INPUTS

GROUP OF WEIGHTS WITH
INFORMATION FLOW

DELAY LINE

t-1 t
(a) (b)
Hinh 1.4: Céu tric chung ciia RNN mdt chiéu thong thuwong dwoc hién thi (a) véi mot

duong tré va (b) mé ra theo thoi gian trong hai buéc thoi gian
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FORWARD
STATES

BACKWARD
STATES

t—1 t t+1
Hinh 1.5: Ciu tric chung ciia mang no-ron lip lai hai chiéu (BRNN) dwoc hién thi
theo thoi gian trong ba budc thoi gian

B nhé ngin han dai (LSTM) [16] [17]

Pay 1a mot kién tric RNN phd bién, dugc gidi thidu bai Sepp Hochreiter va
Juergen Schmidhuber nhu mét giai phap cho van dé bién mat gradient. LSTM dugc
thiét ké rd rang dé tranh van dé phu thudc 1au dai. Ghi nhé thong tin trong thoi gian
dai thuc té 13 hanh vi méc dinh cia LSTM.C6 nghia la, néu trang thai trudc dé dang
anh huong dén du doan hién tai khong phai 13 trong qua khir gan déy, thi mé hinh
RNN c6 thé khong thé du doan chinh xac trang thai hién tai.

Tat ca cac mang noron tuan hoan déu c6 dang mot chudi cac moédun lip lai
ciia mang noron. Trong cac RNN tiéu chuan, mo-dun lip ndy sé& c6 cdu tric rat don

gian, chang han nhu mot 16p tanh.

® ® 6?

@_

I
&) ©)

Hinh 1.6: Md-dun lip lai trong mang RNN tiéu chuin chira mot 16p duy nhit.
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Céc LSTM ciing ¢6 cdu truc gidng nhu chudi ndy, nhung mo-dun lip lai co
cAu trac khac. Thay vi c6 mét 16p mang no-ron duy nhét, c6 bén 16p, twong tac theo

mot cach rat dic biét.

6TD ® ®

)

T
g & I\,

A AL A

& ® ©

Hinh 1.7: Mo-dun Lip lai trong mét LSTM chira bon 16p twong tac.

Y tudng cbt 161 dang sau LSTM chinh Ia trang thai 6, 1a duong ngang chay qua
dau so do. Trang thai té bao gidng nhu mot bing chuyén. N6 chay thiang xudng toan
bd chudi, chi véi mot sd twong tac tuyén tinh nho. Rat dé dang dé thong tin troi theo
dong khong thay d6i. LSTM c6 kha ning loai bo hodc thém thong tin vao trang thai

teé bao, dugc diéu chinh can than boi cac cau trac dugce goi la cong.

_®_

Hinh 1.8: Céng trong mé hinh LSTM

Cong 1a mot cach tity chon dé thong qua thong tin. Chiing dugc cau tao tir mot
16p mang than kinh sigmoid va mot phép toan nhan theo chiéu kim loai. Lép sigmoid
Xudt ra cac s6 tir 0 dén 1, mo ta mirc d6 théng qua cia tirng thanh phan. Gia tri bang
0 c6 nghia 1 "khong c6 gi thong qua", trong khi gié tri bang mot c6 nghia 1a "dé moi
thir thong qua!". Mot LSTM c¢6 ba trong sb cac cong ndy, dé bao vé va kiém soat
trang thai té bao.

Lay mot vi du dé d& dang hiéu duoc LSTM: gia sir mudn dy doan céc tir in
nghiéng sau day, “Alice bi di ing v6i cac loai hat. Co éy khong thé an bo ddu phong.

" Bdi canh cta di tng hat c6 thé giup ching ta biét trude rang thuc phdm khong thé



15

an dugc c6 chira céc loai hat. Tuy nhién, néu bdi canh d6 1a mot vai cau trude do, thi
RNN s& kho hodc thim chi khong thé két ndi thong tin. Dé khic phuc diéu nay, cac
LSTM c6 "6" trong cac 16p 4n cia mang no-ron, c6 ba cong - mot cong input, mot
cong output va mot cong forget. Cac cong nay kiém soat ludng thong tin can thiét dé
du doan dau ra trong mang. Vi du: néu dai tur gi6i tinh, ché’mg han nhu “Co éy”, duoc
lap lai nhiéu 1an trong cac cau trudc, ban co thé loai trir dai tir d6 khoi trang thai 6.

Gated recurrent units (GRUSs)

Bién thé RNN nay twong ty nhu LSTM vi n6 ciing hoat dong dé giai quyét vin
dé bd nhd ngan han cta cac mo hinh RNN. Thay vi st dung thong tin diéu chinh
“trang thai 6” (cell state), n6 sir dung cac trang thai an va thay vi ba cong, né o hai -
mot céng dat lai va mot céng cap nhat. Tuong ty nhu cac céng trong LSTM, cac céng

dat lai va cap nhat kiém soat luong va thong tin nao can gitr lai.

cC.— L »C H

-1 t t1

LSTM GRU
H

L»H

Hinh 1.9: LSTM va GRU

1.7 M6 hinh tra loi tw dong

Ban than mo hinh seq2seq [10] bao g6m hai mang RNN: Mot cho bo ma hoa,
va mot cho bd giai ma. B6 ma hoa nhan mot chudi (cau) dau vao va xir Iy mot phan
tir (tir trong cdu) tai mdi budc. Voi muc tidu 1a chuyén doi mot chudi cac phan tir vao
mot vecto ddc trung c6 kich thude ¢d dinh ma n6 chi ma héa thong tin quan trong
trong chudi va bo qua céac thong tin khong can thiét. Co thé hinh dung ludng dit liéu
trong bo ma hoa doc theo truc thoi gian, gibng nhu dong chay thong tin cuc bo tir mot
phan tir két thuc ciia chudi sang chudi khéc.

MGi trang thai an anh huéng dén trang thai an tiép theo va trang thai an cudi
cung dugc xem nhu tich lily tém tat vé chudi. Trang thai nay dugc goi 1a bdi canh
hay vecto suy dién, vi n6 dai dién cho ¥ dinh ctia chudi. Tir bdi canh d6, cac bo giai

ma tao ra mot chudi, mot phén tor (word) tai mot thoi diém.
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1.8 Embedding va Keras Embedding Layer [18], [19]

Embedding 1a m{t k¥ thuat dua mdt vector co s6 chiéu 16n, thuong & dang
thwa, vé mot vector ¢6 sb chiéu nho, thuong & dang day dic. Phuong phap nay dic
biét hitu ich véi nhiing dic trung hang muc c¢6 s6 phan tir 16n & d6 phwong phap chu
yéu dé biéu dién mdi gia tri thudng 1 mot vector dang one-hot. Mot cach 1y tudng,
cac gia tri c6 y nghia twong t nhau ndm gan nhau trong khong gian embedding.

Vi du ndi bat nhat 1a biéu dién cac tir trong mot bo tir dién dudi dang s6. Khi
tir dién co hang triu tur, biéu dién cac tir dudi dang one-hot vector dan téi s6 chiéu
v6 cung 16n. Hon nita, cac tir ndy s& c6 khoang cach déu nhau téi moi tir khac (cin
bac hai cta 2), dan dén viéc thiéu thong tin gia tri cho viéc huan luyén mé hinh
machine learning. Chéng han, mot cach biéu dién tbt cac tir tiéng Viét can mo ta tot
su lién quan giita cdp tir (vua, hoang hau) va (chong, vo) vi ching c6 y nghia gan
nhau.

Keras cung cip mot Embedding layer dé str dung cho mang no-ron trén tap dit
liéu van ban. Pau vao yéu cau 1a sd nguyén duoc ma hoa, sao cho mdi tir duoc biéu
dién bang mot s6 nguyén duy nhat. Budc chuin bi ndy ¢ thé dugc thuc hién bang
cach sir dung Tokenizer API c6 sin trong Keras.

Embedding layer duoc khoi tao voi trong sd (weight) ngiu nhién va s& tim
hiéu cach nhung cho tat ca cac tir trong tap dit liéu training. Cac thong sd co ban dé
khéi tao embedding layer nhu sau:

« input_dim: kich thudc cua tir dién trong dit liéu dau vao, néu dir licu
dau vao c6 gia tri 1a n thi kich thudc 1a n+1 tir.
« output_dim: do dai clia vec-to twong tng cho mdi tir.

. input_length: Do dai cuia chudi dau vao
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CHUONG 2. CAC CONG TRINH LIEN QUAN

2.1 Giéi thiéu chwong 2
Chuong nay trinh bay vé cac cong trinh nghién ctru trong va ngoai nudc lién
quan mat thiét t6i dé tai. Nhitng cong trinh ndy 13 nén tang cho nghién ctru va ciing

1a co s¢ dé giup luan van xéac dinh dugc hudng phat trién cho dé tai.

2.2 Tinh hinh nghién ctru trong va ngoai nwéc
2.2.1 Cac nghién ciru trong nwoc

“Building Filters for Vietnamese Chatbot Responses” [20]

Chatbot tu dong dang la xu hudng phat trién trén thé gi61 boi tinh tién 1o, hi¢u
qua, kha niang ung dung trong nhiéu linh vyc nhu Thuong mai dién tir, chim séc
khach hang. Thong qua Chatbot, chung toi ¢6 thé cit giam nhan lyc tai noi ma Chatbot
c6 thé thay thé, ting sy tién loi cho ca khach hang va cong ty. Mot s6 hé théng chatbot
t6t trén thé gidi chu yéu st dung tiéng Anh. Tuy nhién, véi tiéng Viét, dau ra cila cac
mo hinh nay thuong khong tét do ciu tric va ngit phap khac nhau. Mot sd dau ra (tic
1a phan hoi cua chatbot) khong chinh xac hodc tham chi giy hiéu 1am cho ngudi dung.
Diéu nay c6 thé gy ra mot s6 van dé nghiém trong trong mot sd tng dung phap ly
hoic tai chinh. Trong bai bdo nay, chung t6i di dé xuat mot cach tiép can dé danh gia
lai két qua dau ra cua chatbot néi chung dé giam cac phan hoi khéng chinh xac. Cu
thé, chiing t6i 1an dau tién trién khai cac phuong phap tiép can ndi tiéng bang chatbot
tiéng Anh sang chatbot tiéng Viét. Sau d6, chiing t6i xay dung bo loc dé danh gia
phan hdi cta chatbot dua trén dic diém cua ngdn ngir tiéng Viét. Néu phan hoi khong
phu hop, hé théng s& khong tra lai cho ngudi dung. Trong truong hop nay, hé thong
c6 thé yéu cau thém thong tin dé tim phan hi tét hon hodc it nhat 13 tra lai thong bao
thay vi phan hoi khéng chinh xac. Ching t6i ciing da phat trién mot ing dung dua
trén web co tich hop chatbot dé danh gia cach tiép can cta chung toi trong kich ban

cudc song thuc.
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“A Vietnamese Question Answering System” [21]

Hé théng tra 161 cAu hoi nham tao ra cau tra 161 chinh x4c cho cdu hoi cua
nguoi dung thay vi danh séch céc tai li€u lién quan nhu duoc st dung bdi cac cong
cu tim kiém hién tai. Trong bai bao ndy, ching t6i d& xuat mot hé thong tra 10i cau
hoi tiéng Viét dua trén ban thé hoc cho phép ngudi dung dién dat cAu hoi cta ho bang
ngdn ngit ty nhién. Theo hiéu biét cua ching t6i, ddy 1a nd lyc dau tién cho phép
ngudi ding truy van co sé tri thire ban thé hoc bang ngdn ngit ty nhién Viét Nam.
Céc thir nghiém ctia hé théng cua chiing t6i trén ban thé hoc t6 chirc cho thay nhitng
két qua day hira hen.

“BERT+vnKG:Using Deep Learning and Knowledge Graph to Improve
Vietnam-ese Question Answering System” [22]

Heé thong tra 10i cau hoi (QA) dua trén xir Iy ngdn ngit tu nhién va hoc sau 13
mét linh vue ndi bat va dang dugc nghién ctru rong rai. M6 hinh By nhé Ngén han
Dai (LSTM) 1a mot loat cac Mang than kinh tai tao (RNN) duoc sir dung phd bién
trong hé thong dich may va tra 1i cau hoi. Tuy nhién, mé hinh d6 chic chan van co
nhitng kha ning han ché, vi viy mot moé hinh méi c6 tén 1a Biéu dién ma hoa hai
chiéu tir may bién ap (BERT) da xuat hién dé giai quyét nhimg han ché nay. BERT
c6 nhiéu tinh nang tién tién hon LSTM va cho thay két qua hién dai trong nhiéu nhiém
vu, ddc biét 13 trong hé thong tra 10i cau hoi da ngdn ngit trong vai nim qua. Tuy
nhién, chung toi da thir ap dung mo hinh BERT da ngon ngit cho hé théng QA ciia
Viét Nam va nhéan thdy rang mé hinh BERT chéc chin van c6 han ché vé thoi gian
va d6 chinh x4c dé tra 101 ciu tra 16 béng tiéng Viét. Muc dich cua nghién ctru nay la
dé xuat mot phuong phap giai quyét han ché trén ciia BERT da ngon ngir va ap dung
cho hé thong tra 10i cau héi vé du lich & Viét Nam. Phuong phap cila ching toi két
hop BERT va db thi kién thirc dé ning cao d6 chinh xac va nhanh chong tim ra cu
trd 101. Chung t6i da tht nghiém dir liéu QA thu cong ctia minh vé du lich Viét Nam
trén ba mo6 hinh nhu LSTM, BERT tinh chinh da ngon ngtr cho QA (BERT cho QA)
va BERT + vnKG. Két qua 1a mo hinh ctia chiing t6i vuot trdi hon hai mé hinh trudc
d6 vé d6 chinh xac va thoi gian. Nghién ctru ndy ciing c6 thé duoc 4p dung cho cac

linh vuc khac nhu tai chinh, thwong mai dién tr, v.v...
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“A Neural Network based Vietnamese Chatbot” [23]

Ngay nay, chatbot dang 1a mot chu dé néng, cac chatbot duge xiy dung tir cac
mo hinh chung dang dat duoc nhiéu thanh cong. Muc dich cua bai viét nay 1a xay
dung mot chatbot tiéng Viét dia trén mé hinh seq2seq két hop co ché chi y. Chung
to1 da xay dung mo hinh va thir nghiém trén khung hoc sau Pytorch sir dung GPU.
Mo hinh duogc dao tao tir diu dén cubi khong theo quy tic thi cong. M6 hinh dugc
xay dung tor mdt tap dit liéu nho va co thé tao phan hdi cho nguoi dung. Tuy nhién,
cac phan hoi d3 tao van can duoc cai thién dé co duge mot cudce tro chuyén c6 y nghia.
Chung t61 sit dung mé hinh rat chit ché& dya trén mé hinh Dich may than kinh cua
Pytorch ctia Sean Robertson, 2017. D6 1a mé hinh RNN véi co ché cha ¥ cho phép
bd giai mi truy cap truc tiép hon vao dau ra trang thai an ciia bd ma héa. Mang
Seq2seq 14 mot mo hinh bao gdm hai mang no-ron tuan hoan (RNN). Pau vao 1a mot
cau hoac mot cau héi dugc nhap bdi con nguoi, b0 ma héa ctia mang 1a mot mang
no-ron tudn hoan xuit ra mot vector duy nhat va mot trang thai an. Vabo gidi ma doc
vecto dugc tao bai bd ma hoa va xuit ra phan hoi.

“NEU-chatbot: Chatbot for admission of National Economics University”
[24]

Trong nghién ctru nay, chiing toi da sir dung nén tang Rasa dé phat trién NEU-
chatbot. Rasa Core va Rasa NLU 1a hai thanh phan chinh cta nén tang Rasa. Rasa
Core dugc str dung dé xir Iy ludng hoi thoai, 161 néi va hanh dong, trong khi Rasa
NLU duogc st dung dé hiéu, phan loai y dinh va trich xuét cac thuc thé cta diu vao
van ban. No6i cach khac, NLU dua ra y dinh; 161 Rasa thuc hién hanh dong tuwong tng
v6i n6 va bot s& tra 161 bang hanh dong d6. Phan nay trinh bay cach chung toi xay
dung mot chatbot Rasa cho cac thac méc cua Truong Pai hoc Kinh té Quéc dan. TAt
ca cac budc lién tiép nhu Interpreter, Tracker, Policy, Action, ngoai trir budc dau tién
“Message In” déu do Rasa NLU thuc hién, déu do Rasa Core xr ly. Sau khi nhan
dugc thong bao dau vao va sau d6 duge chuyén tiép dén trinh thong dich dé trich xuat
¥ dinh, thyc thé va thong tin can thiét, Rasa NLU va trinh theo ddi s& theo di, phat

hién va duy tri trang thai ctia ngit canh hoi thoai théng qua cac thong bao tin nhan da



20

nhan. Sau d6, dau ra ctia Trinh theo di (trang thai ngit canh) chuyén dén trinh quan
1y chinh sach va chinh sach s& xac dinh hanh dong tiép theo. Cu thé, chatbot da tra
101 90,29% céu hoi mot cach thich hop vi nhiéu cau hoi khong lién quan da duoc dat
ra. Tuy nhién, néu chi tinh céc cau hoi lién quan dén viéc nhip hoc NEU, thi trién
vong tra 10 thich hop s& 1 twong dbi 95,79%. Chiing t6i ciing da thuc hién mot cude
khao sét trén Facebook vé mirc do hai long ciia ngudi dung. Két qua cho thay gan
98,61% trong s6 1000 khach hang dwa ra cu hoi hai 1ong véi cau tra 10i ciia chatbot
nay. O khia canh khéc, chatbot da mang lai mdt s6 loi ich, ch'fmg han nhu s6 lugng
chuyén gia tu van tuyén sinh c6 thé giam 80%, nhung chat lugng dich vu vuot troi
van dugc dam bao.

“Understanding what the users say in chatbots: A case study for the
Vietnamese language” [25]

Bai bao nay trinh bay mot nghién ctru vé viée hiéu nhiing gi nguoi ding noi
trong hé thong chatbot: tinh hudng ma ngudi dung nhéap 10i néi cia nguoi ding vao
chuong trinh s& hy vong (1) phat hién y dinh va (2) nhan ra ngit canh tuwong irng duoc
ngu y bai 10i noéi. Piéu nay giup bot hiéu rd hon nhitng gi ngudi dung dang nodi va
thuc hién nhiéu hanh dong hon. Vi vay, chung t6i dé xuat mot khung mo hinh héa
nhiém vu dau tién 12 bai toan phan loai va nhi€ém vy thir hai la bai toan ghi nhan trinh
tu hai 16p. Khung cong tac khdm pha cdc mang than kinh sau dé ty dong tim hiéu cac
tinh ning hiru ich & ca cAp d6 ky tur va tir. Chung t6i ap dung khuon khod nay dé xay
dung mot chatbot trong mién thwong mai dién tir Viét Nam nham gitp cac thuong
hiéu ban 1¢ giao tiép t6t hon voi khach hang cua ho. Két qua thir nghiém trén bon bo
dir liéu méi duge xay dung chimg minh ring mang no-ron sau cé thé hoat dong tot
hon cac phuong phdp hoc may thong thuong manh mé. Khi phat hién y dinh, chiing
t61 dat duoc d6 do F tot nhit 1a 82,32%. Khi trich xuit cac ngit canh, phuong phap dé
xudt mang lai cac bién phap F day hira hen, dao dong tir 78% dén 91% tly thudc vao

cac loai ngtr canh cu thé.
2.2.2 Cac nghién ciru ngoai nwoc

“A Technical Question Answering System with Transfer Learning” [8]
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Trong nhitng nim gan day, nhu cau vé cac trang web tra 10i cau hoi ky thuat
cong dong di ting 1én dang ké. Tuy nhién, cac chuyén gia vé& con ngudi thudng rat
t6n kém dé dua ra nhitng cau tra 101 hitu ich va kip thoi trén cac dién dan d6. Nhom

nghién ctru gdm Wenhao Yu va cac cong su di phat trién TransTQA, 1a mot hé théng

m&i cung cap cac cau tra 101 ty dong bang cach truy xuét cc ciu tra 10i thich hop dua
trén cac cau hoéi tuong tu dugc tra 101 ding trong qua khit. TransTQA dugc xay dung
dua trén mang ALBERT tiéng xiém, cho phép n6 phan hoi nhanh chéng va chinh xac.
Hon nita, TransTQA 4p dung céc tiéu chuan chién luge hoc tdp chuyén giao siu dé
cai thién kha niang ho tro nhiéu linh vuc k¥ thuat.

“The Implementation of Question Answer System Using Deep Learning”
[26]

Heé thdng tra 101 cdu hoi duoc goi 1a hé thdng tién tién c6 thé duoc sir dung dé
cung cap cau tra 10i cho cac cau hoi ma ngudi ding yéu cau. Van dé dién hinh trong
xtr ly ngon ngit tur nhién 1a tra 161 cau hoi tw dong. Viéc tra 161 cau hoi nham muc dich
thiét ké cac hé thong c6 thé ty dong tra 161 mot cau hoi, gibng nhu cach con ngudi co
thé tim ra cau tra 10i cho cac cau hoi. Dich vu tra 10i cau hoi cia cong dong (CQA)
dang tré nén phd bién trong vai nim qua. N6 cho phép cac thanh vién cua cong dong
dang bai ciing nhu tra 161 cac cau héi. N6 giup ngudi dung nhan dugc thong tin tir
mot tap hop cac cau hoi toan dién dugc tra 101 tot. Trong hé théng duoc dé xuit, mot
mo hinh dua trén hoc tap sau dugc sur dung dé tra 1oi tu dong cac cau hoi ctia nguoi
dung. Pau tién, cac cau hoi tur tap dir liéu dugc nhiing. Mang noron sau dugc dao tao
dé tim ra sy gidng nhau gitta cac cau hoi. Cau tra 101 tot nhat cho mdi cau hoi duoc
tim thay 14 ciu tra 10i c¢6 diém tuong dong cao nhat. Muyc dich ciia hé thong duogc dé
xuét 1 thiét ké mot mo hinh gitip nhan dugc cau tra 161 cua mot cau hdi mot cach tu
dong. Hé théng duoc dé xuat sir dung thuat toan phan cum phan cip dé phan nhoém
céc cau hoi.

“Evaluating the Performance of Recurrent Neural Network based Question
Answering System with Easy and Complex bAbl QA Tasks” [27]

Hé thong tra 101 cAu hoi (QA) 1a mét linh vuc xtr 1y ngdn ngit ty nhién, cho

phép nguoi dung dat cau héi bang cach s dung cau ngdn ngir tur nhién va tra lai cau
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tra 101 ngan gon cho ngudi ding thay vi danh sach tai liéu. Cong viéc nay du dinh st
dung c4c thuat toan Hoc sau dwa trén Mang than kinh tai tao (RNN) dé giai quyét van
dé Hé thong tra 101 cau hoi. Viéc sir dung mang no-ron tudn hoan cho phép chiing toi
mo rong va ap dung mé hinh nay cho nhiéu nhiém vu tra 1i cau hoi khac nhau. Trong
cong viée ndy, Hé thdng tra 161 cdu hoi don gian dya trén RNN dugc trién khai va
hiéu suét ctia n6 dugc danh gia véi cac tac vu tra 10i cau hoi don gian va phirc tap
béng cach stir dung tap dir li¢u bAbI. Viéc thyc hién dao tao va kiém tra vé&i cac thudce
do phu hop duoc nghién cru va quan sat thiy sy khac biét vé hiéu suit trong hai
nhiém vu tra 161 cau hoi.

“Deep learning based question answering system in Bengali” [28]

Nhiing tién bd gan day trong linh vuc xtr Iy ngdn ngir tir nhién da cai thién
hiéu suat hién dai trong nhiéu nhiém vu bao gff)m tra 101 cau hoi cho cac ngoén ngir
nhu tiéng Anh. Tiéng Bengali dugc xép hang tht bay va dugc khoang 300 triéu ngudi
trén thé gidi st dung. Nhung do thiéu dit liéu va nghién ctru tich cuc vé QA nén tién
d6 tuong tu di khong dat dugc ddi véi tiéng Bengali. Khong gidng nhu tiéng Anh,
khong ¢o bo dit liéu QA quy mé 16n chuan nao duoc thu thap cho tiéng Bengali,
khong c6 mé hinh ngdn ngit duge dao tao trude nao cod thé duge sira d6i dé tra 1oi cau
hoi bang tiéng Bengali va ciing khong c6 diém co ban nao ciia con ngudi cho QA.
Trong cong trinh ndy, chung t6i str dung cac md hinh may bién ap hién dai dé dao tao
hé théng QA trén mot tap dir 1iu doc hiéu téng hop duogc dich tr mot trong nhirng
tap dit liéu diém chuan phd bién nhét bang tiéng Anh c6 tén 1a SQuAD 2.0. Chung
t61 thu thap tap dir liéu QA co chu thich cua con ngudi nho hon tir Wikipedia tiéng
Bengali véi cac chu dé pho bién tir van hoa Bangladesh dé dénh gia cac mo hinh cia
chung t6i. Cudi cling, chung t6i so sanh cdc md hinh ciia chung t6i véi tré em clia con
ngudi dé thiét 1ap diém chudn bang cach st dung cac thir nghiém khao sat.

“Code Mixed Question Answering Challenge using Deep Learning
Methods” [29]

Trong phuong tién truyén thong xa hoi, cac cau hoi bang ngon ngit tron ma
(két hop hai ngdn ngir riéng biét) dang trd thanh phuong thirc biéu dat va giao tiép

duoc wa chudng. Trong twitter, moi ngudi co thé sir dung ngon ngit hon hop, noi cac
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c4 nhan thudng str dung tiéng me dé cua ho cing véi tiéng Anh. Nhung hé thong tra
161 cau hoi khong hd tro ngon ngit hon hop. Ho chi hoat dong trén mot ngén ngir duy
nhat nhu tiéng Anh, tiéng Phap va tiéng Dtrc. Bai béo nay trinh bay mot khung tra 101
cau hoi tryc tuyén cho cac ngdn ngir hdn hop. Hé thong niy phan tich truy van ngon
ngir hdn hop ciia ngudi dung va dua ra cdu tra 10i, dong thoi trinh bay mét lién quan
gitip hd tro giai mi tiéng Anh pha tron v6i 3 ngon ngit An P9 khac nhau: Hindi,
Telugu va Tamil. Cac tir hdn hop ma s& duoc dich sang tiéng Anh dé giam d6 phirc
tap cua dir liu. Sau do, qua trinh tao 16ng dugc thuc hién trén ching. Céc thuat toan
hoc sau nhu Mang than kinh tai tao (RNN), Mang cha ¥ phan cap (HAN) dugc st
dung dé phan loai cau hoi. Ma tran nham 1an duoc st dung lam thudc do danh gia
RNN, HAN. Hé thdng nay duoc hd tro trén web va trong tuong lai, n6 ¢ thé duoc
sit dung dé thu thap thém dir liéu cau hoi va cau tra 151 hdn hop ma dé cai thién hon
ntra.

“A building regulation question answering system: A deep learning
methodology” [30]

Céc quy dinh dong mot vai tro quan trong trong viéc dam bao chat luong xay
dung ctia mot toa nha va giam thiéu cac tac dong xau dén moi trudng cia nd. Cac k¥
su va nhitng nguoi trong ty can truy xuét thong tin quy dinh dé dam bao toa nha tuan
thu cac tiéu chuan quy dinh. Mic du ¢6 san cac cong cu tim kiém va co so dit liéu k¥
thuat s6 c6 thé duoc st dung dé luu trix cac quy dinh, vi du: cac k¥ su khong thé truy
xudt thong tin cho cac nhu cau cy thé ciia mién mot cach kip thoi. Do d6, nguoi ding
thudng phai dbi phé v6i ganh ning duyét va loc thong tin, day co thé 1a mot qua trinh
t6n nhicu thoi gian. Nghién ciru ndy phat trién mot phwong phap luan end-to-end
manh mé dé nang cao hiéu qua va hiéu qua cua viéc truy xuat cic truy van lién quan
dén cac quy dinh xay dung. Phuong phap di phat trién tich hop truy xuit thong tin
v6i mo hinh hoc sau vé Xt Iy ngdn ngi ty nhién (NLP) dé cung cip cau tra 1oi chinh
xac va nhanh chong cho cac cau hoi cia nguoi dung tir tap hop cac quy dinh xay
dung. Phuong phap luan duoc danh gia va mot hé théng nguyén mau dé truy xuét cac
truy van duoc phat trién. Do d6, déng gdp cia bai bao s& ting gip d6i khi nd phat

trién mot: (1) phuong phap két hgp NLP va hoc sau dé co thé giai quyét cac thic mic
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duoc néu ra vé céc quy dinh cua toa nha; va (2) chatbot cua hé théng tra 101 cau hoi,
ma chung t6i goi 12 QAS4CQAR. Phuong phéap dugc dé xuit cia ching t6i c6 kha
nang dai dién va hoc tdp tinh ndng manh mé va do dé co thé dugc ap dung dé xay
dung céac quy dinh ¢ cac khu vuc phép 1y khac.

“Knowledge Base Question Answering Based on Deep Learning Models”
[31]

Bai b4o nay tip trung vao nhiém vu tra 16i cdu hoi dua trén kién thire (KBQA).
KBQA nhiam muc dich -khdp cac ciu hoi véi ngir nghia cé cau trac trong co sé kién
thirc. Trong bai bao nay, chiing téi dé xuat mot phuong phap hai giai doan. Thir nhat,
chung t6i dé xuat mo hinh trich xuat thuc thé chi d¢ (TEEM) dé trich xuét thyc thé
chu dé trong cic cAu hoi, mo hinh nay khong dua vao cac tinh ning hodc cong cu
ngodn ngit duoc tao thu cong. Chiing t6i trich xuat cac thyc thé chu dé trong cac cau
hoi véi TEEM va sau d6 tim kiém bo ba kién thirc ¢6 lién quan dén céc thuc thé chu
dé tir co s& kién thire nhu bo ba kién thirc ing vién. Sau d6, chung toi ap dung M6
hinh ngir nghia co cAu truc sau dua trén mang no-ron tich ty va bd nhd ngén han dai
han hai chiéu dé khép cac cau hoi va vi tir trong bo ba kién thirc ing vién. Dé co dugc
tap dur liéu dao tao tdt hon, chung t6i sir dung cach tiép can lap lai dé truy xuét bo ba
kién thuc tir co so kién thirc. Két qua danh gia cho thiy hé thdng cuia ching toi dat
dugc s6 do Average F1 13 79,57% trén tap dit liéu thir nghiém.

“Deep learning-based question answering system for intelligent humanoid
robot” [32]

Su phat trién ctia Robot hinh ngudi théng minh tap trung vao hé thdng tra 1oi
cau héi c6 thé twong tac v6i con ngudi 1 rat han ché. Trong nghién ctru ndy, ching
t6i mudn dé xuit mot Robot hinh nguoi thong minh c¢6 kha nang tu hoc dé chap nhan
va dua ra phan hoi tir moi nguoi dua trén nén tang kién thtrc vé Hoc sau va Dit liéu
16m. Loai robot ndy c6 thé duoc st dung rong rai trong cac khach san, truong dai hoc
va cac dich vu cong cong. Robot hinh nguoi nén xem xét kiéu ciu hoi va két luan cau
trd 101 thong qua cudc tro chuyén gitra ngudi may va nguoi dung. Trong kich ban cua
chung toi, r6 b6t s& phat hién khuén mit cta nguoi dung va chip nhédn 1énh tir ngudi

dung dé thyc hién mot hanh dong.
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Cau hoi tir nguoi dung s& dugc xtr Iy bang cach st dung hoc sau va két qua s&
dugc so sanh voi co so kién thirc trén hé théng. Ching t6i dd dé xuit phuong phap
Hoc tap sau ctia minh, dya trén b ma héa Mang than kinh tai tao (RNN), bé ma hoa
Mang than kinh Convolution (CNN), v6i Ludng cht y hai chiéu (BiDAF).

Dénh gia ctia chung toi chi ra rang viéc sit dung bd ma hoa dwa trén RNN véi
BiDAF cho diém cao hon so v4i bd ma hdéa CNN véi BiDAF. Dua trén thi nghiém
cua chung t61, mé hinh cta ching t61 nhan duoc 82,43% diém F1 va bo ma hoa dua
trén RNN sé& cho diém EM / F1 cao hon so véi st dung bo ma hoa CNN.

“MedFuseNet: An attention-based multimodal deep learning model for
visual question answering in the medical domain” [33]

Hinh anh y té rat kho dé hiéu ddi voi mot nguoi khong c¢6 chuyén mén. Su
khan hiém nhan vién y té trén toan cau thuong phai ddi mat voi van dé mét moi vé
thé chét va tinh than do s6 luong ca bénh cao, gy ra sai s6t cho con ngudi trong qua
trinh chan doan. Trong nhiing tinh huéng nhu vy, c¢6 thém y kién c6 thé hitu ich
trong viéc nang cao 10ng tin ciia ngudi ra quyét dinh. Do dé, diéu quan trong 1a phai
c6 mot hé thong tra 101 cau hoi truc quan dang tin cdy (VQA) dé cung cap 'y kién hi
hai' vé cac truong hop y té. Tuy nhién, hau hét cac hé thong VQA hoat dong ngay
nay déu phuc vu cho céc van dé trong thé gi6i thuc va khong duogc thiét ké riéng dé
xtr 1y hinh anh y té. Hon nita, hé thong VQA cho hinh anh y té can phai xem xét mot
luong han ché dir liéu ddo tao c6 sin trong mién nay. Trong bai bao ndy, ching toi
phat trién MedFuseNet, mot mo hinh hoc sau da phuong thirc dya trén sy chd y, cho
VQA trén cac hinh anh y té c6 tinh dén cac thach thirc lién quan. MedFuseNet cia
ching t6i nham muc dich téi da hoa viéc hoc véi do phirc tap toi thiéu bang cach chia
cau hoi van dé thanh cac nhiém vy don gian hon va dy doan cau tra 16i. Ching t6i
giai quyét hai loai du doan cau tra 10i — phén loai va tao. Chiing toi da tién hanh mot
loat cac phan tich dinh lugng va dinh tinh dé danh gia hi¢u suit ciia MedFuseNet.
Céc thir nghiém cta chung t6i chimg minh ring MedFuseNet hoat dong tét hon céc
phuong phap VQA hién dai va viéc hinh dung cac chii y duoc thu thap cho thdy kha

ning khong thé nghe duoc cua cac két qua du doan cuia mé hinh cia chung toi.
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“Deep learning of grammatically-interpretable representations through
question-answering” [34]

Chung t6i giéi thiéu mét kién trac trong dé cac biéu dién bén trong - duoc hoc
br:ing cach t6i wu hoa end-to-end trong mang no-ron sau thyc hién nhiém vy tra loi
cau hoi dang vin ban — c6 thé duogc giai thich bang cach sir dung cac khai niém co
ban tir 1y thuyét ngon ngit. Kha ning dién giai nay c6 chi phi chi giam mot vai diém
phan trim vé& do chinh x4c so v6i mé hinh ban dau dya trén mé hinh méi (BiDAF
[1]). Biéu dién bén trong duoc hiéu 13 mot thong bao Tensor Product Repre: dbi véi
mdi tir dau vao, mé hinh s& chon mot biéu tuong dé ma hoa tir 36 va mot vai tro trong
d6 dat biéu tuong va lién két hai tir d6 lai véi nhau. Viéc lya chon thong qua su chu
¥ nhe nhang. Dién giai tong thé duoc xay dung tir cac dién giai ctia cac ky hiéu, nhu
dugc mo hinh dugc dao tao tuyén dung va dién giai vé cac vai tro dugc sir dung béi
mo hinh. Chiing t6i nhéan thiy su ung ho cho gia thuyét ban dau cta ching t6i rang
cac biéu tugng c6 thé duoc hiéu 14 nghia cua tir tir vung-ngit nghia, trong khi cac vai
tro ¢6 thé duoc hiéu 1a cac vai trd (hodc danh muc) ngit phap gan dang nhu chu dé,
wh-tir, xac dinh, v.v. Thong qua cuc ky chi tiét, tot -phan tich chuyén sau, ching toi
tim thiy sy twong g cu thé giita cac vai tro da hoc va cac phan cia 1oi n6i nhu duge
chi dinh boi trinh phan tich ct phép tiéu chudn [2], va tim thdy mot s6 diém khac biét
c6 loi cho md hinh. Theo nghia nay, mé hinh hoc cac khia canh quan trong cta ngix
phap, sau khi chi tiép xtc véi vin ban, cau hoi va cau tra 161 khong c6 chu thich ngdn
ngit: khong c6 kién thirc ngdn ngir ndo trude d6 dugce cung cap cho mé hinh.

RobotVQA — A Scene-Graph- and Deep-Learning-based Visual Question
Answering System for Robot Manipulation” [35]

Nhan thirc vé thi giac ctia ro-b6t 1a mot thach thie doi véi viée diéu khién ro-
bt thanh cong trong moi trudng 6n 4o, 16n x6n va ning dong. Trong khi mot sd hé
thong nhan thire khong cung cip ngir nghia day du vé hién truong, nhiing hé thong
khac lai khong dua ra dugc cadc mé hinh hoc tap va dir liéu dao tao thich hop. Mdt
van dé chinh khac gap phai trong mot s6 hé thong nhan thirc ciia robot 1a chung khong
c6 kha niang phan tng kip thoi véi cac chuong trinh didu khién robot ma thoi gian

thuc caa no 1a rat quan trong. Kién trtic bao gém mot trinh tao tap dir li¢u dao tao va
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mét trinh md ta canh co thé hoc duoc, dugce dit tén 1a RobotVQA danh cho Tra 101
cau hoi b'fmg hinh anh robot. Kién trac nay tan dung strc manh cia hoc sau dé du doan
va dao tao céac thé gi61 4o nhu anh thuc té. RobotVQA nhan lam dau vao hinh anh
RGB hoidc RGBD cua canh robot, phat hién tat ca cac dbi tuong c6 lién quan trong
d6, sau d6 md ta trong thoi gian thue ting déi twong vé danh myc, mau sic, chét lidu,
hinh dang, kha nang hoat dong, tao dang 6D va mat na phan doan. Hon nira,
RobotVQA tinh toan cac quan hé khong gian dinh tinh giira cac ddi twong d6. Chung
t61 d& cap dén mo ta canh nhu vy trong bai bao nay dudi dang d6 thi canh hodc dd
thi ngit nghia ctia canh. Trong RobotVQA, du doan va dao tao dién ra theo mot cach
théng nhat. Cubi ciing, ching t6i chimg minh cach RobotVQA phu hop véi cac hé

thdng diéu khién robot dién giai nhan thirc nhu mot qua trinh tra 10 cau hoi.
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CHUONG 3. PE XUAT PHUONG PHAP XAY DUNG BO
DU LIEU VA MO HINH CHO BAI TOAN

3.1 Giéi thiéu chwong 3

Chuong ndy tic gia tip trung gidi thiéu vé cach xay dung nén bo dir lidu dau
vao dé lam dit liéu training cho mo hinh tir chudi van ban. Bén canh dé néu 1én dé
xuat ctia minh vé phuong phéap thuc hién xdy dung mé hinh cta bai toan bing cach
ap dung cac thu vién Keras, Tensorflow ciia Machine Learning. Cudi cung danh gia

két qua va thir nghiém thuc té.

3.2 Pé xuit phwong phap va thuit toan xi ly

Quy trinh ctia phuong phap duoc dé xuit nhu sau:

Giai doan 1
Xay dwng va
Xt ly b6 div
D@ lieu liéu
dau Chatbot
vao » A . tw van
Glalzdoan Glalgoan sinh san
Xay dwng Danh gia
mo hinh mo hinh
Input Processing Ouput

Hinh 3.1: Quy trinh bai toan
3.2.1 Input: di liéu e vdn sinh san.

Pé huin luyén cho mo hinh, ludn van sé st dung dir li¢u vé khia canh tu van
sinh san. Dau tién, tién hanh nghién ctru xu hudng hoi dap cua chi em phu nit vé viée
tu van trudc, trong va sau thoi ky mang thai. Cac dinh nghia, 1y thuyét vé nhing cin
bénh hay triéu chimg c6 thé gip phai xuyén sudt khoang thoi gian nay. Thong tin can
thiét caa bo dit liéu chinh 1a cac khai niém, nguyén nhan, tri€u ching, du hiéu, cac

yeu t0 nguy co, cac phuong phap xur Iy, phong ngira mot so van dé vé sinh san dugc
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cung cép tir bénh vién Hong Hung. Noi dung nay s& dugc 1am rd trong chuong 4 cia
luan van.

3.2.2 Processing
Bao gdm 3 giai doan:

- Giai doan 1: Tur vdn ban tho dau vao, xay dung b dir liéu tra 101 ty dong voi
cAu triic gdm 3 phan: tags (chira nhan ctia cudc hoi thoai), input (chtra cdu hoi
ma ngudi ding c6 thé dit ra), responses (chira nhitng phan hoi tir hé thong).
Ba phén nay s€ tao thanh mgt nhom cau hoi — dap, bo dir li¢u s€ gém nhiéu
nhom thé nay két hop lai v6i nhau. Sau khi xay dung thanh cong bo dir liéu s&
tién hanh xur 1y b dit liéu bang cach lam sach va ma hoa chling véi cac phuong
thire duoc cung cap boi Keras ctia Tensorflow trude khi dua vao mé hinh lam

dir liéu dao tao.

- Giai doan 2: Xay dung mé hinh dy doan cho bai toan. M6 hinh LTSM dugc
gidi thiéu & chuong 2 s& duoc st dung dé gitip hoc nhitng cau héi tir dau vao
0 giai doan 1 va dua ra du doan chinh xac. Kém theo LTSM, luan van ciing st
dung thém 16p Embedding ctia Keras dé xt Iy chudi van ban va 16p Flatten dé
1am phang dau ra cua dit liéu sau khi di qua 16p LTSM.

- Giai doan 3: Panh gia do chinh x4c ctia mo hinh. Luén van st dung chi sd
danh gia 12 d6 chinh x4c (accuracy) dé tién hanh danh gi4 mé hinh. Do chinh
xéc cang cao cho thiy mé hinh cang chinh xac.

3.2.3 Output
Tir md hinh d4 xdy dung, 4p dung vao chatbot va tién hanh kiém thir dé quan

sat két qua du doan. M6 hinh hoat dong hi€u qua khi dua ra cau trd 161 dang hoac gﬁn

diang véi cau héi duge nhap tir nguoi dung.
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CHUONG 4. CAI PAT VA THUC NGHIEM

4.1 Giéi thiéu chwong 4
Chuong nay s¢€ trinh bay chi tiét viec xay dung bo dit li¢u huin luyén va qua
trinh cu thé cai dat md hinh cho thuét toan. M@ hinh cai dit va thyc nghiém cta luan
vian dugc thue hién bang ngdn ngit Python trén Google Colaboratory [36], chi tiét ciia
phén code nay s€ duoc liét ké ¢ phu luc cua luan van.
4.2 By dir ligu caa bai toan
4.2.1 Co sé ly thuyét ciia bg di ligu
Véi muc tiéu xay dung hé théng tra 101 tu dong, luan van tap trung vao khia
canh tu van sinh san cho phu nit sip mang thai, dang trong thoi gian mang thai va
nhiing thai phy dang trai qua thoi ky hau san. Tl nhitng noi dung da tim hiéu vé cha
dé tu van sinh san, luan vin tiép tuc nghién ctu thi hiéu cua nguoi dung, cac thac
mic thuong hay gip phai dé tién hanh x4y dung bo dit liéu. Vi chu dé nay, luan vin
tap trung nghién ciru cac cau hoi xoay quanh viée tu van sinh san cu thé véi cac thong
tin nghién ctru dugc tir bénh vién Hong Hung cu thé nhu sau:
e (Céac thong tin vé khoa San cuia bénh vién, dich vy, k¥ thuat ma khoa cung cép.
e Kham thai: tap trung nghién ciru vé cac mdc giai doan quan trong can di kham
thai
e Dinh dudng thai ky: nghién ctru nhu cau dinh dudng cta thai phu trong thoi
gian mang thai, thyc pham nén tranh khi mang thai.
e Om nghén: thoi gian thai phu gap tinh trang 6m nghén, biéu hién, 15i khuyén.
e Chi phi cac goi sanh tai bénh vién
e DoOng thai (doa sdy thai): nghién ctru cac khai niém, nguyén nhan, d4u hiéu,
cach xtr 1y, luu , tu thé nam, mén an can thiét, bién phap chiam séc va phong
ngua.
e Say thai: nghién ctru cic khai niém, triéu chimg, chuan doan va diéu tri dong
thoi ciing tim hiéu cach phong ngira va 1am giam nguy co say thai cho lan

mang thai sau.
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e Mang thai ngoai tir cung: nghién ctru cac khai niém, nguyén nhan, tri¢u chirng,
dau hiéu, cac yéu t6 nguy co, phuong phap diéu tri.
e Nao pha thai: nhitng diéu can luu ¥, cac phuwong phéap pha thai, hau qua.
e Hau san: cac bénh hau san thuong gap
e (Céc truong hop dac biét khi sinh con nhu: sinh non, sinh gia thang, sinh boc,
sinh md. Nghién ctru tap trung vao nguyén nhdn, nguy hiém, bién ching va
cac cau hoi lién quan.
e Chim soc me sau sinh: chirng bénh trim cam sau sinh v&i nhitng nguyén nhén,
dau hiéu va nguy hiém can bénh nay mang lai.
e Vanhiéu ndi dung khac...
4.2.2 Xay dung bg diz ligu
Tir nhitng thong tin thu duoc tir qua trinh tim toi nghién ctu Iy thuyét vé cha
dé tu van sinh san. Tiép theo, luan van tién hanh xay dung b dir liéu dao tao. Bo di
liéu dugc xay dung thanh file json chira cac doan ddi thoai. Mdi doan ddi thoai s&
g6m 3 thanh phan:
o Tag: nhin dugc sir dung dé phan loai cac dau vao va anh xa ching t6i
mot loai phan hdi cu thé.
o Input: 13 nhitng thong diép ma nguoi dung s& gui dén bot (chira noi
dung can tu van)
o Response: sau khi anh xa dau vao cho mot thé thich hop, ta c6 thé chon
mot trong cac phan hoi dé tra lai cho nguoi dung.
Véi cau tric trén luan vin da xay dung dugc 103 dé tai, 232 input tir nguoi
ding, va 103 response. Ta c6 thé d& dang hinh dung b6 dir liéu xay dung théng qua
hinh anh duéi day. Mdi input tir nguoi dung déu s& dugc gan v6i nhin tuong Gng cla

n6 dé phan loai.
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o data
[ inputs tags
o Xin chao Greeting
1 chao Greeting
2 ban ca thé gitp t6i khdng ? Greeting
3 téi c&n gilp d& Greeting
4 t6i can tur van Greeting
227 bién chirng clia rau bong non  DangerOfAblatioPlacentae
228 triéu chikng cla nhau bong non SignsOfAblatioPlacentae
229 dau hiéu cia rau bong non SignsOfAblatioPlacentae
230 diéu tri rau bong non  TreatmentAblatioPlacentae

231 diu tri nhau bong non nhir thé nac  TreatmentAblatioPlacentae
232 rows x 2 columns
Hinh 4.1: Mé ta b$ dir liéu
4.2.3 Tien xa ly dé ligu
Tién xir 1y dit liéu 13 mot trong nhitng budc quan trong nhat khi giai quyét bat
ky bai toan nao trong linh vuc hoc may. Pé mé hinh c6 thé dua ra két qua c6 do chinh
xac cao thi bo dir liéu ludn can duoc xir 1y, 1am sach va bién ddi trude khi trd thanh
dir liéu huan luyén cho mé hinh hoc may. Dbi vai luan vin ndy, ta quan tam dén input
cua nguoi dung nhép vao va bg dir liéu da dugc xay dung trude do. Pé tranh viéc dir
lidu input ctia ngudi dung khong dat chuén, ta tién hanh 1am sach bang 2 budc sau
day.
1. Loai bo cac dau cau, cac ky hi¢u dac bi¢t khoi input
P"# 9% & '() * +, -./:;<=>?@\][_{]}~
2. Chuyén cac gia tri thanh chir thuong (lowercase)
Tiép theo, ta tién hanh xir Iy bo dir lidu tu van sinh san. O day ta s& ap dung
thuat toan Tokenziner [37] day 1a mdt nhanh con trong tap xtr Iy ngén nglr ty nhién.
Tokenziner cho phép ta vecto héa mot kho ngir l1i€u van ban, bﬁng cach bién mdi vin

ban thanh mot chudi cac s6 nguyén (moi s6 nguyén la chi muc cua mot ma thong bao
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trong tir dién) hodc thanh mot vecto trong d6 hé sé cho mdi ma thong bao co thé 1a
nhi phan, dua trén s6 tir, dya trén tf-idf ...

Véi bd dir li¢u nay, luan van quyét dinh chi tdi da 5000 tir dugc gitlr lai, dua
trén tan sudt cta tir. Chi num_words-1 tir phd bién nhat duoc giit lai. Sau d6 tién hanh
cap nhat tir vung dwa trén danh sach cac input. Tiép theo 13 vec-to hoda timg input cia
danh sé&ch céac input thanh chudi cdc sé nguyén (sequences). Tiép d6 v6i chudi cac
s6 nguyén voi d6 dai ngin khac nhau do anh huéng boi sb luong tir ciia moi cau s&
dugc chuyén vé cing mot do dai voi ham pad_sequences [38] cua Keras dé tao nén
su nhat quan vé dit liéu. Budc cudi clng ta tién hanh ma hoa cic nhan bang céch sir
dung LabelEncoder [39] cua thu vién scikitlearn, & day chinh la cac tags.

[14] input shape = x_train.shape[1]
print{input shape)

14

[15] #define vocabulary
vocabulary = len(tokenizer.word index)
print{"number of unique words : ",vocabulary)
output length = le.classes .shape[8]
print{"output length: ",output length)

number of unique words : 275
output length: 183
Hinh 4.2: Két qua xir Iy dir liéu
Sau cac budc xir Iy dir liéu, ta nhan duoc sd chiéu cua bo dir liéu 1a 14, voi

275 tir ddc nhét, va dau ra 1a 103.

4.3 Xay dwng mo hinh

M6 hinh véi dau vao — 16p Input véi sb chiéu duoc tinh toan & budc trén, sé
bao gom thém mot 16p Embedding dé tao véc to nhiing cho mdi tir trong cau, dau ra
ctia 16p nay 1a dau vao cta 16p reccurent v6i cong LSTM. Sau do, dau ra nay tiép tuc

tr& thanh du vao cua 16p Flatten véi muyc 1am phang dau ra cta 16p LSTM: chuyén
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d6i mang nhiéu chiéu thanh mét chidu. VA cudi cing mot 16p Dense duge sir dung
lam d4u ra cho md hinh v&i ham kich hoat 1a softmax.

X4y dyng mo hinh thanh céng, ta tién hanh bién dich mé hinh véi cac thiét lap
vé théng sd nhu: ham mat mét 1a sparse_categorical_crossentropy, st dung thuat
toan adam dé t6i wu hoéa mé hinh kém theo chi s d6 chinh xac accuracy dé quan sat.

Sau khi thiét 1ap, chay huin luyén cho mo6 hinh véi epochs = 300. Ta dugc két

qua nhu sau:

Epoch 292/368

8/8 [==============================] - @5 7ms/step - loss: @.8195 - accuracy: 1.08286
P ¥

Epoch 291/368

8/8 [==============================] - @5 7ms/step - loss: @.8193 - accuracy: 1.0888
P ¥

Epoch 292/36@

8/8 [==============================] - @5 7ms/step - loss: 8.8192 - accuracy: 1.8828
P ¥

Epoch 293/36@

8/8 [=========================—====] - B85 Bms/step - loss: B8.8198 - accuracy: 1.8208

Epoch 294/36@

8/8 [==============================] - @5 7ms/step - loss: 8.8192 - accuracy: 1.8828
P ¥

Epoch 295/368

8/8 [==============================] - @5 7ms/step - loss: 8.8186 - accuracy: 1.08a8
P ¥

Epoch 296/36@

8/8 [==============================] - @5 7ms/step - loss: 8.818% - accuracy: 1.5828
P ¥

Epoch 297/36@

8/8 [==============================] - @5 7ms/step - loss: 8.8186 - accuracy: 1.08a8
P ¥

Epoch 298/36@

8/8 [s=============================] - @5 llms/step - loss: B.8184 - accuracy: 1.8208
P ¥

Epoch 299/368

8/8 [==============================] - @5 7ms/step - loss: @.8183 - accuracy: 1.0828
P ¥

Epoch 38e/36@

8/8 [s=============================] - @5 7ms/step - loss: @.8188 - accuracy: 1.5828
P ¥

Hinh 4.3: Huén luyén cho mé hinh

Sau khi chay huan luyén cho mé hinh, ta quan sat thdy do chinh x4c rat cao
dat t6i 100% va d6 mat mat nho giam dan chi dat 1.8%. Pay 1a mot két qua rat kha
quan thé hién m hinh c6 ti 18 tra 10i dung rat cao va it truong hop tra 16 sai. Tuy
nhién dé xac dinh chinh x4c liéu mé hinh c6 hoat dong hiéu qua hay khong, ta sé tién
hanh x4y dyng chatbot don gian ap dung dy doan tir mé hinh dé dua ra két qua tra 1oi

mot cach tu dong vai dau vao ngau nhién cuia nguoi dung veé van dé tu van sinh san.

4.4 Panh gia moé hinh va &p dung vao chatbot
Dau tién ta in ra két qua huan luyén mo hinh dé c6 danh gia ban dau vé mo
hinh. O day luan vin danh gia mo hinh dya trén d6 chinh xéc, ta tién hanh v& biéu do

deé quan sat két qua huan luyén cia moé hinh.
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<matplotlib.legend.Legend at @x7f4226c4efo0>
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Hinh 4.4: Biéu d6 miéu ta d§ chinh xéc ciia mé hinh
Ttr biéu d6 ta quan sat thdy do chinh xac ban ddu cia mo hinh rat cao, gan véi
ngudng 100% va c6 d6 mat mat giam dan tir 40% vé 0%. Dé dam bao gia tri nay 1a
hop 1y ta s& tng dung vao chatbot dé dua ra phan hoi tir hé thong.

Ap dung mo6 hinh xdy dyng vao chatbot dé tu van cho 3 van dé: bi dong thai,

kham thai va bénh tram cam sau sinh.

- Tu van bi dong thai

You: xin chéo, t6i can tu vén

Bénh vién Hong Hung: Xin chio, day 13 hé théng tra loi tv dong vé tu vin sinh sin. Toi cd thé gilp gi cho ban?

You: t0i muon biét nguyén do bi dong thai

Benh vién Hong Hung:

+ Trong 3 thang diu tién: Xay ra sy bit thudng vé nhidm sic thé va gen & thai nhi hay bio thai; Ngudi me 16n tudi; Thai nhi bit thutmg; Ngudi me bi ti
+ 3 thang tiép theo: Nguti me mic ching cao huyét &p; Luong dudng trong méu khong dugc kiém soat; Thai phy mac bénh ban @, bénh thin; Nhiing ngudi c6
You: nén lam gi khi bi déng thai

Bénh vién Hong Hung: Ngay khi nhin thiy co thé c6 diu hiéu dong thai, thai phu can dugc di chuyén dén phong ngl va nam nghi ngoi, tranh di chuyén va
You: mén n tot cho co thé khi bi dong thai la gi

Bénh vién Hong Hung: Chdo ca chép gilp bd sung dinh duéing. Chdo bi ngd gilp bd mau. Chio ga gao nép giip an thai.

You: xin cam on

Benh vién Hong Hung: Tam biét

Hinh 4.5: Chatbot tu vin vé van dé dong thai

- Tu van vé viéc kham thai
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[» VYou: minh cén gidp dd a
Bénh vién Hong Hung: Xin chao, day 13 hé théng tra 181 tw ding v& tr vén sinh san. Téi cd thé gilp gi cho ban?
You: khi nao nén di khém thai a
Bénh vién Hdng Hung:
v 11 dén 14 tuan: Kiém tra céc di tat o thai nhi.
v 16 dén 28 tuan: Kiém tra sy phat trién cua thai nhi va cdc di tat bém sinh bang cic xét nghiém chinh xdc hon.
v 20 dén 24 tuan: kiém tra hinh thii thai nhi, tim sodt cdc bat thudng va kiém tra vi tri bdm cla nhau thai, lugng nudc 61
v 24 d&n 28 tuan: Kiém tra sy bt dong nhém miu, sy thay d8i bat thubng trén co thé me c6 kha ning anh huong dén thai nhi
+ 20 dén 36 tuin: mdi 2 tudn kham 1 13n. Kiém tra ngdi thai, sv phat trién cla thai, va tiém phong cudng rén.
+ 36 d&n 48 tusn: mdi tudn khdm 1 13n. Kidm tra ti cung va tv vin cic diu hidu sdp sinh.
You: bé sung dinh dubng trong 2 thing dau mang thai sao a
Bénh vién Hong Hung:
+ Nang lugng: Trung binh, ba me mang thai trong 3 thing dau cin cung c8p khoang 2380 - 2480 kcal/ngdy;
+ Axit folic: Me bau cé thé b8 sung axit folic qua cdc loai thic phdm hodc & thé ding thém vidn udng bd sung axit folic theo hudng d3n cla bic si;
+ Protein: Thai phu can khoang 85 - 98g protein/ngdy, cao hon binh thudng 18-15g/ngay;
+ S3t: cAn cung cdp 36 - demg st mdi ngdy.
+ Vitamin A: cin dugc cung cdp du 688mcg vitamin A/ngdy.
+ Canxi va vitamin D, vitamin C.
» Cac nguyén t8 vi lwgng: Magie, selen, i-8t, kém, vitamin nhdm B, DHA/EPA,...
You: xin cam on
Bénh vién Hong Hung: Tam biét

Hinh 4.6: Chatbot tw van vé van dé kham thai

- Tu van biéu hién tram cam sau sinh.

You: hi

Bénh vién Mong Hung: Xin chdo, ddy 13 hé thing trd 11 ty dong v& tu vin sinh san. T61 cd thé gidp gi cho ban?

You: t6i mudn bi&t bénh trdm cam khi sinh con

Bénh vién Hong Hung: Bénh tram cdm sau sinh con 13 tinh trang ngudi phu ni¥ bi r8i loan cam xic, hay c6 suy nghi tidu cyc, mét moi, bubn chén va lo !
You: trim cam sau sinh cd bigu hién gi ke

Bénh vign Hdng Hung:

Suy nhuge co thé;

Lo lang, dau co thé khdng ré nguyén nhin

Hoang hdt;

Cang thang;

Cam gidc bi &m anh;

M&t tdp trung;

RG1 loan gidc ngd;

M&t hing Tinh duc.

You: tai sao bi tram cam viy

B&nh vi&n Hdng Hung:

+ Do nhiing thay 61 vE ndi ti&t: Sau khi sinh con, co thé ngudi phy nit s& 6 sy giam ddt ngdt estrogen v progestrogen, ngodi ra, hormones tuyén gia
+ Do ¢ sy thay ddi v& thé tich mu, hé midn dich, huyst &p va sy chuyén héa trong co thé;;

+ Do méu thuin gia dinh, cac vdn d8 tai chinh hodc khdng c6 sy gilp d& cla ngui than;;

+ Do gap nhigu khd khdn trong viéc chim sdc em bé, tir dé cam thdy mdt hing thd sdng va khing kidm sodt dugc cubc séng ban thén;;

+ Do di truyén.

You: mac trdm cam sau sinh c6 nguy hiém khng

Bénh vién Hong Hung: Trim cém sau sinh con c6 thé khi&n me bi suy dinh duding, sut cdn, suy nhugc thin kinh, c6 nhing suy nghi hoang tuéng va d& din
You:

Hinh 4.7: Chatbot tu van vé bénh trim cim sau sinh

Sau khi chay thtr chatbot v6i 3 trudng hop néu trén, vai céc tir khoda hop 1y,
mo hinh da dua ra du dodn va trd 101 chinh xac cau hoi tir phia ngudi dung. Nhung
van khong loai trir kha ning mé hinh c6 thé dwa ra dy doan sai véi nhiing tir khoa
chua c6 trong bo dit liéu. Tuy nhién, v&i két qua ndy, nhin thdy mé hinh di c6 hoat

dong hi¢u qua va chinh xdac, co thé ung dung vao thuc té.
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4.5 Panh gia thong qua trai nghiém ngwoi dung va chuyén gia

Panh gia mo6 hinh thong qua chi sé hiéu suit nguwoi ding (performance

metrics). Danh muc nay tip trung vao cac chi s6 chinh lién quan dén viéc str dung va

tuong tac, chang han nhu:

Téng s6 nguoi dung dang hoat dong;

S6 lugng ngudi dung méi st dung bot;

Tong sb tuong tac;

Nguoi dung truc tiép hodc hitu co;

S6 lugng cudc tro chuyén trung binh hang ngay duoc xir 1y bai bot;
Phién trung binh hodc thoi gian xur ly trung binh; va

S6 lugng chu dé.

Pénh gia mo hinh thong qua chi s6 trai nghiém khach hang (Customer

experience metrics). Danh muc nay tip trung vao trai nghiém tong thé cua khach

hang, bao gom kha ning ty phuc vu, muic d hai 1ong cuia khach hang va ty 1é duy tri.

Mot sO chi sO nay bao gom:

Trai nghiém cua khach hang véi bot - cac doanh nghiép co thé do luong diéu
nay bang diém sd ctia ngudi quang cao rong, mirc do hai 1ong cua khach hang
hodc diém nd luc cia khach hang;

Nguoi dung 1an dau tién va ty 1& duy tri;

Ty 1¢& giai quyét tu phuc vu hodc ty 1& hoan thanh muyc tiéu;

Leo thang gitra chatbot v41 con nguoi - day duoc coi la nhitng tuong tac khong
hiéu qua can dugc theo ddi dé cai thién lién tuc; va

Diém phan tich tinh cam.

Dénh gida mé hinh thong qua hiéu suét tai chinh / ban hang / ting trudng ().

Danh muc nay tap trung vao doanh so va chi phi, bao gdom:

Ty 1€ chuyén ddi - chatbots chuyén ddi mot cude tro chuyén thanh mét cude
mua ban;

Tong doanh sb ban chatbot trirc tiép - khach hang sir dung chatbot dé mua;
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e Tong chi phi s& hitu chatbot - chi phi van hanh va bao tri;
e Tiét kiém chi phi chatbot - cac doanh nghiép c6 thé do ludng diéu nay bing
phan trim gia ting chuyén d6i, giam leo thang.
Céc chi s6 danh gia chatbot ndy c6 thé giup cac trung tdm lién hé do luong
hiéu suét tong thé cua chatbot trong cac linh vuc tu van sitc khoe sinh san dé danh

gia va lién quan dén két qua kinh doanh cua bénh vién Hong Hung.

4.6 Nhan xet

Tir két qua chay mé hinh va thyc nghiém phia trén cho thay mé hinh xay dung
¢6 d6 chinh xéac cao. Co thé dua ra nhiing tu vn chinh xac v6i cau hoi tir phia nguoi
dung. Bén canh d6, mé hinh cling da hoc duoc nhiéu truong hop da dugc dua vao
trong bo dir liéu dao tao. Du vay, nhan xét théy bo dir li€u st dung huén luyén van
con twong ddi nho va can phai nghién ciru, bo sung nhiéu hon, tim hiéu nhiing thong
tin chinh x4c hon nita dé mang lai cau tra 10i tot nhat dap ung dugc nhu cau ctia ngudi

dung.
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CHUONG 5. KET LUAN VA HUONG PHAT TRIEN

5.1 Két qua nghién ciru ciia dé tai

Viéc xay dung bai toan ing dung may hoc trong tao sinh cau trd 161 cho hé¢
théng hoi dap da va dang dugc nhiéu nha nghién ciru dic biét quan tim trong thoi
gian gan ddy. Myc tiéu clia cac cong trinh nghién ciru nham tim ra phuong phap xay
dung mo hinh chinh xac va hi¢u qua. Cung voi1 vi¢e phat trién manh mé cia tri tué
nhan tao, tac gia di tap trung nghién ctru g dung va phat trién cac thuat toan tri tué
nhan tao vao viéc x4y dung Chatbot tu van sinh san cho bénh vién Hong Hung. Qua
qua trinh hoc tap, nghién ctru thyc hién luan van, tac gia da dat duoc két qua nhu sau:

Xay dung dugc b dir licu tu van sinh san va mo hinh tra 16 tu dong bing cac
k¥ thuat hd tro boi Tensorflow. Véi do chinh x4c cia mé hinh dat t&i 100% véi do
mat mat nho 1.8%, nhan thiy c6 thé 4p dung mé hinh vao st dung thuc té, ty dong
hoa cong tac tu van cho nguoi dung. Tuy nhién, bo dit liéu con twong ddi nho can cai

thién va bo sung nhiéu hon.

5.2 Han ché ciia deé tai
Trong qua trinh thyc hi¢n bai luan van cling khong tranh khéi thiéu sot:
e B dit liéu twong d6i nho, can bé sung nhiéu dir liéu hon.

e Cach xur Iy ngdn ngit tiéng Viét con nhiéu thiéu sot.

5.3 Huéng phat trién cia dé tai
Van dé kién nghi va huéng di tiép theo cuia nghién ctru:
e Dua mo hinh dé xuét vao ung dung thuc té, xay dung co s¢ dir liéu to 16n va
chinh xac hon nira.
e Tim thém céc cach xur 1y t6i vu dir lidu, xir Iy ngdn ngit tiéng Viét, tdi wu hoa

mo hinh, hi¢u chinh d6 chinh x4c cia moé hinh, gidam bd mat méat hon nira.
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BANG CAM DOAN

To61 cam doan da thuc hién viéc ki€ém tra mirc d§ tuong dong ndi dung luan

van/ luan 4n qua phan mém http://doit.uet.vnu.edu.vn/ mét cach trung thuc va dat két

qua muc do twong dong 11% trén toan b ndi1 dung luan van/ luan an. Ban kiém tra
luan van/ luan an qua phan mém la ban cung luan van/luan an da ndp bao v¢ trudc
hoi dong. Néu sai to1 xin chiu cac hinh thirc ki luat theo qui dinh hién hanh ctia Hoc

vién.

Tay Ninh, ngay 25 thang 01 nam 2022

Hoc vién cao hoc

Nguyén Minh Tri


http://doit.uet.vnu.edu.vn/
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PHU LUC

Chatbot for Fertility Counseling

[1] # import google colab to read the google drive directory => get the folder store the source code & data
from google.colab import drive
drive.mount(’/content/drive")

Mounted at /fcontent/drive

[2] dimport os
os.chdir("/content/drive/My Drive/LuanVan™) #
os.listdir()

["Untitledd.ipynb', 'chatbot.ipynb', 'content-vn.json’]

[3] #importing the libraries
import tensorflow as tf
import numpy as np
import pandas as pd
from tensorflow.keras.preprocessing.text import Tokenizer
from tensorflow.keras.layers import Input, Embedding, LSTM , Dense,GlobalMaxPoolinglD,Flatten
from tensorflow.keras.models import Model
import matplotlib.pyplot as plt
import json # to read the json data file
import nltk

° # Enable Eager Execution and Print Versions
if tf.__version__ ¢ "2.8.8":
tf.enable_eager execution()
print("Eager execution enabled.")
else:
print("Eager execution enabled by default.™)

print("TensorFlow " + tf._ wversion_ )
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[6] # import the dataset

with open('content-vn.json') as content:

datal = json.load(content)

o datal

C»

o - . . [

‘tag': 'WhatlsGestationalDiabetes'},
{"input’: ["y&u td nguy co cla dai thao dudng thai ki'],
‘responses’: ['s Thi*a can, béo phi.s TiBn sir gia dinh: €6 ngudi bi dai thio dubng, dic bis
‘tag’: 'GestationalDiabetesRiskFactor'},
{"input’: ["tdc hai cias ddi thdo dudng thai ki'],
‘responses’: ['B&nh tifu dudng khi mang thai 1&m tang nguy co thai to, khd sinh do ket vai
'tag’: 'DangerOfGestationalDiabetes'},
{"input’: ["didu tri 431 thdo dudng thai ky'],
‘responses’: ['Khi mac ddi thdo dudng thai ki, thai phy ci&n lign hé bénh vién d& cd nhing
‘tag': 'TreatmentGestaticnalDiabetes'},
“input’: ["cédch phdt hi&n mic ddi thao dudng thai ki’,
'sang loc dai thao dudng thai ky'],
‘responses’: ['Sang loc tdt ca phy nit mang thai v& bénh tidu dudng thai ki bing cdch ding
‘tag': 'ScreeningGestationalDiabetes'},
"input’: ["phéng ngira dai thao dudng thai ky',
'phong tranh dai thao dudng thai ki'],
"responses’: ['Can cd ch& d& an phid hop ¢d loi cho sic khée me v3 thai nhi, dbng thei giir
'tag’: 'PreventGestationalDiabetes'},
"input’: [“nhau tiBn daoc 13 gi'],
‘responses’: ['e Binh thudng, banh nhau bam & ving ddy hodc than tlr cung. Trong trudng hop
"tag': 'WhatIsPlacentaPrevia'},
{"input’: ["d&u hidu nghi ng¥ nhau tiZn dzo', 'ddu hiZu mac nhau ti&n dac'],
‘responses’: ['s Trong 3 thang cudi thai ki, dét ngdt thai phy bi ra huyst do tuoi, cé thé
‘tag’: 'SignsOfPlacentaPrevia’l,
"input’: ['phat hién nhau tigén dao’,
"1&m thé nao d& phdt hién nhau tién dao'],
‘responses’: ['s Hién nay phuong phap an teoan va dugc dung nhigu nhat tal ViEt Mam 1z sisu
‘tag’: 'DetectPlacentaPrevia'},
‘input': ["tai sao phu ni mang thai bi nhau ti&n dao'],
‘responses’: ['Nguy2n nh&n chinh xic vAn chua dugc xac dinh rd rang. Tuy nhién, ngudi ta t
'tag’: 'WhyGetDetectPlacentaPrevia'},
“input': ["anh hwdng cla nhau tign dao trén me vd thai'],
"responses’: ['s Anh hudng trén me: Ra huydt am dao gay thidu mdu. N&u ra huy8t nhidu cé k
‘tag': 'DangerOfPlacentaPrevia’},
{"input’: ["can phai 1am gi khi dugc chdn dodn nhau thai tiZn dao'],
‘responses’: ['e NEu cd ra huyEt &m dao: Can phai vao bénh vién cd khoa san gan nhdt dé duw
‘tag’: 'WhatToDoWhenDiagnosedPlacentaPrevia'},
{"input’: ["CO phai md 1&y thai cho tdt ca cac trudng hop nhau tién dao?'],
‘responses’: ['e Khéng phai mé 13y thai cho tdt cd cdc trudng hgp nhau ti&n dzo. Chi cin m

‘tag’: 'CaesareanforAllCasePlacentaPrevia’},

=

=

=

=

=

=
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[8] #getting all the data to lists
tags = []
inputs = []
responses={}
for intent in datal['intents']:
responses[intent[ 'tag']]=intent[ 'responses’]
for lines in intent['input']:
inputs.append(lines)
tags.appand(intent[ "tag'])

o #converting to dataframe
data = pd.DataFrame({"inputs”:inputs,
"tags":tags})

[18] data

inputs tags

0 xin chao Greeting
1 chao Greeting
2 ban co thé gitp t6i khong ? Greeting
3 t6i can gidp d& Greeting
4 t6i can tw van Greeting
227 bién chikng clia rau bong non  DangerOfAblatioPlacentae
228 triéu chirng clia nhau bong non  SignsOfAblatioPlacentae
229 ddu hiéu cla rau bong non  SignsOfAblatioPlacentae
230 diéu tri rau bong non - TreatmentAblatioPlacentas

231 didu tri nhau bong non nhu thé nac TreatmentAblatioPlacentas

232 rows ¥ 2 columns

[11] data = data.sample(frac=1)
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Pre-Processing

[12]

[14]

[15]

#removing punctuations

import string

data[ "inputs'] = data['inputs']

.apply(lambda wrd:[1trs.lower() for ltrs in wrd if ltrs not in string.punctuation])
data[ 'inputs'] = data[ 'inputs'].apply(lambda wrd: "'.join(wrd))

# tokenizer is an algorithm that is responsible for separating words and phrases
# in the text and is a sub-branch of NLP

# tokenize the data

from tensorflow.keras.preprocessing.text import Tokenizer
tokenizer = Tokenizer(num_words=58882)
tokenizer.fit_on_texts(data[ inputs'])

train = tokenizer.texts_to_sequences(data[ 'inputs'])

# apply padding
from tensorflow.keras.preprocessing.sequence import pad_sequences
x_train = pad_sequences(train)

# encoding the outputs

from sklearn.preprocessing import LabelEncoder
le = LabelEncoder()

y_train = le.fit_transform(data[ 'tags'])

input_shape = x_train.shape[1]
print(input_shape)

#define vocabulary

vocabulary = len(tokenizer.word_index)
print("number of unique words : ",vocabulary)
output_length = le.classes_.shape[8]
print("output length: ",output_length)

Neural Network

[16]

[18]

#creating the model

i = Input(shape=(input_shape,))

= Embedding(vocabulary+1,18)(1)

LSTM(1@, return_sequences=True) (x)
Flatten()(x)
Dense(output_length,activation="softmax")(x)

-
n

model = Model(i,x)

#compiling the model
model.compile(loss="sparse categorical crossentropy”,optimizer="adam’
,metrics=[ "accuracy’])

#training the model
train = model.fit(x_train,y_train,epochs=328)
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Model Analysis

The model got a perfect accuracy of 100%.

[19] #plotting model accuracy
plt.plot(train.history[ "accuracy’]
,label="training set accuracy')
plt.plot(train.history[ 'loss']
,1label="training set loss')
plt.legend()

[27] #chatting
import random

while True:
texts_p = []
prediction_input = input('You: "}

# removing punctuation and converting to lowercase
prediction_input = [letters.lower() for letters in prediction_input if letters not in string.punctuation]
prediction_input = ''.join(prediction_input)

# apply word segmentation
from underthesea import word_tokenize
word_tokenize(prediction_input, format="text")

texts_p.append(prediction_input)

#tokenizing and padding

prediction_input = tokenizer.texts_to_sequences(texts_p)
prediction_input = np.array(prediction_input).reshape(-1)
prediction_input = pad_sequences([prediction_input],input_shape)

#getting output from model
output = model.predict(prediction_input)
output = output.argmax()

#finding the right tag and predicting
response_tag = le.inverse_transform([output])[e]
print("Bénh vié&n Hbng Hung: ",random.choice(responses[response_tag]).replace("s", "\ne")}
if response_tag == "Goodbye":
break



