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DANH MUC KY HIEU VA CAC CHU VIET TAT

Tir viét tat Tir chuan Dién giai
NLP Natural Languague Processing | Xir ly ngdn ngir tu nhién
ANN Artificial Nerual Network Mang no ron nhan tao
RNN Recurrent Neural Network Mang no ron tai phat
CNN Convolutional Neural Mang no ron tich chap
Networks
LSTM | Long short-term memory Mang cai tién dé giai quyét van dé phu thudc
qua dai
VNTK | Vietnamese Languague Toolkit | Bo cong cu xtr Iy ngdn ngit tiéng Viét
NLTK Natural Language Toolkit Bo cdng cu xir Iy ngbn ngit tu nhién bang
Python
Python | Python Ngbn ngtr lap trinh python
Nodejs | Nodejs Nén tang lap trinh phia Server sir dung ngon
ngir 1ap trinh javascript
SDK Support Development Kit B cong cu hd tro phat trién
CPU Central Processing Unit B xir ly trung tm
GPU Graphics Processing Unit B6 vi xur ly chuyén dung nhan nhiém vu tang
téc, xir 1y dd hoa cho b vi xir Iy trung tam
CPU
API Application Programming Giao dién lap trinh tng dung
Interface
QA Question Answering Céc cap cau hoi dap
BLEU | Bilingual Evaluation Thuat toan dé danh gia chat luong ciia mot

Understudy
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TOM TAT

Trong bdi canh mang xa hoi da trd 18n rat pho bién nhu hién nay, con ngudi
két ndi v4i con ngudi thdng qua mang xa hoi, bat ct thoi gian ndo va ¢ bat ca noi
dau. S& that tot hon néu c6 mot hé théng tu dong thong minh hd tro con ngudi
bang cach trd chuyén, c6 kha nang nhac nho, 1am tro Iy cdng viéc va co thé theo
ddi tinh trang strc khoe ca nhan moi luic, moi noi.

Mo hinh héa ddi thoai 1a mét nhiém vu quan trong trong bai toan hiéu ngdn
ngit tu nhién, va may hoc théng minh. Cac phuong phap tiép can trudc day thuong
gidi han trong mét linh vuc cu thé, vi du nhu dit vé truc tuyén, tu van ghi danh
truc tuyén, tim kiém théng tin y té, ... va yéu cau phai thiét ké duoc céc bo luat
hoc bing tay, mat nhiéu céng stc ma hiéu qua dat dugc khdng cao, khé mé rong
mo hinh va cac tng dung co lién quan.

Trong dé tai nay, ching t6i s& nghién ciu, xay dung mot mo hinh di thoai
cho tiéng Viét, dua trén phuong phap hoc chudi lién tiép, sequence-to-sequence,
dé sinh ra cu tra loi tir mot chudi dau vao tuong tng. Loi thé ciia phuong phap
nay 1a md hinh c6 thé duoc huan luyén end-to-end trén tap di liéu cd sin, va yéu
cau it hon cac luat bang tay. Két qua chinh cua ching toi dat dugc mot mé hinh
dbi thoai sir dung cac mang hoc sau dé sinh ra cau tra loi bang tiéng Viét, twong
ring voi mot cau hoi chudi dau vao. Mo hinh ban dau da cho két qua rét tinh cuc,
c6 thé giai quyét duoc nhiing van dé co ban vé ngir nghia, ngir canh va tinh cach
riéng trong hé thong ddi thoai.



CHUONG 1: TONG QUAN VE HE THONG TRA LOI TU PONG

1.1  Pong luc nghién ciru va tinh cap thiét caa bai toan thuc té

Khai niém Tro 1y a0, Chatbot, hay Hé thdng tra 10i tu dong dang 13 chi dé
rit nong tir ddu ndm nay 2016, khi chinh thtc cac cong ty 16n nhu Microsoft
(Cortana), Google (Google Assistant), Facebook (M), Apple (Siri), Samsung
(Viv), WeChat, Slack d gidi thiéu cac tro 1y 4o ctia minh, 1a cac hé théng tra 10i
tu dong. Chinh thic dat cugc 16n vao cudc choi chatbot, véi mong muén tao ra
mot trg 1y 4o thuc sy thong minh tdn tai trong h¢ sinh thai cac san phém cua minh.

Tinh hinh trong nudc, mot s6 cong ty nhu Ho so y té dién tir ERM.,JSC va
Vietcare da phat trién tao ra hé thong tra 1i tu dong vé kién thuc y khoa, hoi dap
vé stre khoe thong tin y té, hay RiveHub, Subiz ciing dang ¢b ging tao ra cho minh
mot hé thong hd tro, cham séc khach hang va ban hang tu dong. Nham trg gitp
ngudi dung, khach hang ctia minh ¢ nhiing trai nghiém t6t nhét vé san pham va
cach dich vu cung cép.

1.2 Tinh hinh nghién ctru trong va ngoai nwéc

Hé thong tra 1oi tw dong d3 dugc cac nha nghién ctru quan tim tir rat lau
101, bao gém cac trudong dai hoc, cac vién nghién ctru va cac doanh nghiép. Viéc
nghién ctru vé hé thdng tra 10i ty dong c6 ¥ nghia trong khoa hoc va thyc té. Pa
c6 rat nhiéu cac hoi nghi thuong nién vé xur 1y ngdn ngit ty nhién, khai pha dir
ligu, xtr 1y di¥ liéu 16n, trong tac ngudi may, ... nhu TREC, CLEF, tai Viét Nam
c6 KSE, RIVF, ATC, ...

Véi su ra doi cua framework sequence-to-sequence [7], nhiéu hé thong
huén luyén gan day da st dung cac mang no-ron tai phat (RNN) dé sinh ra cac
cau tra 161 moi khi dua vao mang mot cau hdi hodac mot thong diép.. Véi su gitp
d& ciia cac mo hinh ngdn ngit duge tién huan luyén, ching ma héa mdi tin nhin
vao mot vector dai dién. Dé loai bo su can thiét cho mot mé hinh ngon ngtr, Serban
va cong su (2015) [3] da thtr huan luyén end-to-end trén mot mang RNN. Ho ciing
bat ¢au hé thong ctia minh véi cac word embeddings da dugc huan luyén tir trude.



1.3 Phan loai cac m6 hinh tra loi tw dong

M6 hinh tra 161 tw dong dwa vao mot s6 ki thuét va cac tiéu chi khac nhau,
nhu:

e Phan loai theo mién tng dung

e Phan loai theo kha ning tra 16i mau hoi

e Phan loai theo muc d6 dai, ngan cia doan ddi thoai
e Phan loai theo hudng tiép can



CHUONG 2: CO SO MANG NO RON NHAN TAO

Chuong nay gidi thidu vé co so ly thuyét vé mang no ron nhan tao 13 co s
thuc hién xay dung mé hinh déi thoai trong luan van.

2.1  Kién tric mang no ron nhin tao

Mang no ron nhan tao (Artificial Neural Network — ANN) la mot mé hinh
xt 1y thong tin dugc md phong duwa trén hoat dong caa hé thong than kinh caa
sinh vat, bao gém sb luogng 16n céc No-ron dugc gan két dé xu ly thong tin. ANN
hoat dong gidng nhu bo ndo cua con ngudi, duoc hoc bai kinh nghiém (théng qua
viéc huan luyén), c6 kha nang luu giir cac tri thirc va sir dung cac tri thire d6 trong
viéc du doan céc dir liéu chua biét (unseen data).

Input Hidden Output
layer layer layer

Input 1 — - Qutput 1

Input 2 — _ | - Output 2

Hinh 2.1: Kién tr(ic mang no-ron nhan tao

Kién tric chung cua mét ANN gdom 3 thanh phan d6 1a Input Layer,
Hidden Layer va Output Layer (Xem hinh trén)



2.3 Mang no-ron tai phat va wng dung

Mang no-ron tai phat Recurrent Neural Network (RNN) la mét trong
nhitng moé hinh Deep learning duoc dénh gia c6 nhiéu wu diém trong céc tac vu
xu Iy ngdn ngit tw nhién (NLP). Trong phan nay, t6i s& trinh bay cac khai niém,
cac dic diém ciing nhu nhitng tng dung cia RNNS trong cac bai toan thuc té.

2.3.1 Mang no-ron tai phat

Y tuwong ctia RNNs d6 1a thiét ké mot Neural Network sao cho c6 kha ning
xtr ly duoc thong tin dang chudi (sequential information), vi du mot cau 1a mot
chudi gom nhiéu tir.

Recurrent c6 nghia 1a thuc hién Iap lai ciing mot tac vu cho mdi thanh phan
trong chudi. Trong d6, két qua dau ra tai thoi diém hién tai phu thuoc vao két qua
tinh toan cua cac thanh phan ¢ nhitng thoi diém trude do.

Noi cach khac, RNN la mot mo hinh co tri nhé (memory), 6 kha nang nhé
dugc thong tin da tinh toan trude do. Khong nhu cac mo hinh Neural Network
truyén thong do 1a thong tin dau vao (input) hoan toan doc 1ap voi thong tin dau
ra (output). V& Iy thuyét, RNNs c6 thé nhé dugc théng tin cua chudi cé chiéu dai
bat ki, nhung trong thuc t& md hinh nay chi nhé duoc thong tin & vai budc trudc
do.

2.3.2 Céac wng dung cia mang RNN

e M0 hinh ngbn ngir va phat sinh van ban (Generating text)
e Dich may (Machine Translation)
e Phat sinh mé ta cho anh (Generating Image Descriptions)

2.4 Mang Long Short Term Memory (LSTM)
2.4.1 Van dé phu thudc qué dai

Y tudng ban dau caa RNN 14 két néi nhiing thong tin trudc d6 nham hd tro
cho cac xir Iy hién tai. Nhung d6i khi, chi can dua vao mot sé thdng tin gan nhat
dé thuc hién tac vy hién tai. Vi du, trong mé hinh hda ngén ngi, chling ta ¢ gang
du doan tir tiép theo dua vao céc tir trude 6. Néu ching ta du doan tir cudi cing
trong cau “dam_maAy bay trén bau_troi”, thi chiing ta khong can truy tim qua nhiéu
tir trudc do, ta ¢ thé doan ngay tir tiép theo s& 1a “bau_troi”.
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Hinh 2.2: RNN phy thugc long-term.

Vé Iy thuyét, RNN hoan toan c6 kha niang xir Iy “long-term dependencies”
[14], nghia 1a thong tin hién tai co dugc la nhd vao chudi thong tin trude d6. Pang
budn 13, trong thuc té, RNN duong nhu khong c6 kha ning nay. Van dé nay da
duoc Hochreiter (1991) [German] and Bengio, et al. (1994) dua ra nhu mot thach
thic cho mé hinh RNN.

Rat may la chiing ta da c6 mang LSTM giai quyét dugc van dé nay!



CHUONG 3: MO HINH POI THOAI VOI MANG NO-RON

3.1 Hé théng doi thoai ngudi may

Cac hé thong dbi thoai nguodi may (Dialogue systems), con duoc goi 12 tro
1y twong tac hoi thoai, tro Iy ao va do6i khi dugc goi vai thuat ngtr 1a chatbot, duoc
st dung rong réi trong cac ung dung khéac nhau, tir cac dich vu ky thuat cho dén
cac cong cu co thé hoc ngdn ngir va giai tri [17]. Cac hé thdng ddi thoai co thé
duogc chia thanh cac hé thong huwéng muc tiéu, vi du nhu cac dich vu hd tro ky
thuat, va cac hé thong khéng cé dinh hwong muc tiéu, vi du nhu cac cong cu hoc
ngon ngir hoac cic nhan vat tro choi may tinh [3]. Trong luan van nay, chung toi
tap trung vao trudng hop th hai, 1a di xdy dung mot mé hinh dbi thoai cho tiéng
Viét trén mién mé do c6 sin ngudn dit liéu 16n tir cac phu dé Phim tiéng Viét dugc
liy trén OpenSubtitles nam 2016 [1].

3.2 MO0 hinh ngdn ngir

Nén tang cua viéc xay dung mé hinh chudi tuan ty (vi du, mé hinh dich
may) 1a md hinh ngén ngit. O mac cao, mét md hinh ngdn ngit don nhan chudi
cac phan ttr dau vao, nhin vao tiing phan tir cua chudi va ¢ gang dé du doan cac
phan tir tiép theo ciia chudi van ban. C6 thé md ta qua trinh nay bang phuong trinh
ham s6 sau day:

Yo =1 (Ya)

Trong d6, Y(t) 1a phan tir chudi ¢ thoi diém t, Y(t-1) 12 phan ti chudi & thoi
diém trudc d6 (t— 1), va f 1a ham anh xa cac phan tir trude d6 caa chudi sang phan
tir tiép theo cua chudi. Bai vi chung ta dang dé cap dén md hinh chudi st dung
mang no-ron, f dai dién cho mang no-ron ma cé thé du doan duoc phan tu tiép
theo caa mot chudi, duoc cho truéc bai mot phan tar hién tai trong chudi do.

Khong giéng vai cac md hinh ngdn ngir don gian 1a chi du doan xac suat
cho tir tiép theo khi dugc cho boi tir hién tai, md hinh RNN chuyp lai toan b bdi
canh cua chudi dau vao. Po d6, RNN du doan x4c suit tao ra cac tir tiép theo dua
trén céc tir hién tai, ciing nhu tat ca céc tir trudc.



3.3 M0 hinh chudi lién tiép seq2seq

RNN c6 thé duoc st dung nhu 13 mé hinh ngon ngit cho viéc du doan céac
phan tir cia mét chudi khi cho bai cac phan ti trude d6 ciia mét chudi. Tuy nhién,
ching ta van con thiéu cac thanh phan can thiét cho viéc xay dung cac mé hinh
dbi thoai, hay cac mé hinh may dich, béi vi chiing ta chi c6 thé thao tac trén mot
chudi don, trong khi viéc dich hoat dong trén ca hai chudi — chudi dau vao va
chudi duoc dich sang.

Mot m6 hinh ngdn ngit don gian cho phép chiing ta mé hinh héa cac chudi
don gian bang viéc dy doan tiép theo trong mot chudi khi cho mot tir trude do
trong chudi. Thém nira 1 chung ta da thay qua trinh xay dung mét mé hinh phic
tap c6 phan tach cac budc nhu ma hoa mot chudi dau vao thanh mot boi canh, va
sinh mot chudi dau ra bang viéc sir dung mot mang no-ron tach biét.

M6 hinh chudi sang chudi Seq2seq, [5] dugc gisi thiéu trong bai bao
“Learning Phrase Representations using RNN Encoder-Decoder for Statistical
Machine Translation”, ké tir d6 da trd thanh md hinh cho cac hé thong ddi thoai
(Dialogue Systems) va May dich (Machine Translation).

3.4  MBb hinh d6i thoai Seq2seq

Ban than md hinh seg2seq n6 bao gdm hai mang RNN: Mot cho bé ma
hoa, va mot cho bo giai ma. Bo ma héa nhan mot chudi (cau) dau vao va xu ly
mot phan ti (tir trong cau) tai mdi budc. Muc tiéu caa n6 1a chuyén ddi mot chudi
cac phan tir vao mot vecto dic trung co kich thude ¢ dinh ma né chi ma héa
thong tin quan trong trong chudi va bo qua cac thdng tin khong can thiét. Co thé
hinh dung ludng dir liéu trong bo ma hoa doc theo truc thoi gian, gidng nhu dong
chay théng tin cuc bo tir mot phan tir két thiic caa chudi sang chudi khac.
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Hinh 3.1: M6 hinh déi thoai seq2seq.

MJi trang thai an anh hudng dén trang théi an tiép theo va trang théi an cudi
cung dugc xem nhu tich Iiiy tom tat vé chudi. Trang thai nay dugc goi 1a bbi canh
hay vector suy dién, vi né dai dién cho y dinh caa chudi. Tir bdi canh d6, cac bo
giai ma tao ra mot chudi, mot phan ta (word) tai mot thoi diém. O day, tai moi
budc, cac bo giai ma bi anh huéng bai bdi canh va cac phan tir dugc sinh ra truée
do.

CO mot vai thach thuc trong viéc st dung mo hinh nay. Mot trong nhiing
van dé dang ngai nhat 12 ca&c md hinh khong thé xu 1y duoc cac chudi dai. Boi vi
hau nhu tat ca cac tng dung chudi sang chudi, bao gom ca d6 dai cac chudi. Van
dé tiép theo 1a kich thudc tir vung. Bo giai ma phai chay ham softmax hon trén
mot tap rat 16n cac tir vung (khoang 20,000 tir) cho m&i mét tir xuat ra. Diéu nay
s& lam cham qua trinh huan luyén, cho du phan cting cta ban c6 thé dap ung duoc
kha nang xur ly. Dai dién cia mot tir 14 rat quan trong. Lam thé nao dé co thé biéu
dién dugc cac tir trong chudi ? Str dung one-hot vector ¢ nghia 1a chiing ta phai
d6i mat voi cac vector thua thét 16n, do kich thudc von tir vung I6n ma khong cé
y nghia vé mat ngit nghia ctia tir dwoc ma hda bén trong cac vector one-hot. Sau
day 1a cach giai quyét mot sé van dé ma ching ta s& gap phai.

e PADDING - Tao d dai cé dinh
e BUCKETING — Tranh lu mé théng tin
e Word Embedding — Mat do day dac



3.5  Nhitng thach thirc chung khi xay dwng mé hinh déi thoai

C6 mot sd thach thirc thé hién mot cach rd rang hoac khong thé thay ré khi
xay dung mot mo hinh d6i thoai ndi chung dang 13 tim diém dugc chl y bai nhiéu
nha nghién cuu.

3.5.1 Phu thugc béi canh

Pé sinh ra cac cau tra 1oi hop ly, cac hé théng dbi thoai can phai két hop
véi ca hai bdi canh ngdn ngit va bdi canh vt ly. Trong cac hoi thoai dai, nguoi
noi can theo ddi va nhé dugc nhitng gi da dugc nodi va nhung thong tin gi da duoc
trao d6i. D6 1a mot vi du vé béi canh ngdn ngit. Phuong phép tiép can pho bién
nhat 12 nhing cudc hoi thoai vao mot Vector, nhung viée 1am nay d6i véi doan
hoi thoai dai 1a mot thach thue 16n. Céc thir nghiém trong cac nghién cau [3], [15]
déu di theo hudng ndy. Hudng nghién ctu ndy can két hop cac loai bbi canh nhur:
Ngay/gio, dia diém, hoac thong tin vé mot nguoi.

3.5.2 Két hop tinh cach

Khi phét sinh céac cau tra 1oi, cac hé thong tro ly ao 1y twong 12 tao ra cau
tra 1oi phd hop véi ngir nghia dau vao can nhat quan gidng nhau. Vi du, ching ta
muébn nhan duoc cau tra 11 vai mau hoi “Ban bao nhiéu tu6i?” hay “Tudi cta ban
la may?”. Diéu nay nghe cd vé don gian, nhung viéc tong hop, tich hop céc kién
thirc nhat quan hay “c6 tinh cach” vao trong cac md hinh di thoai 1a mot van dé
rat kho dé nghién ctu.

message  Where do you live now?

response 1 live in Los Angeles.

message  In which city do you live now?
response | live in Madrid.

message  In which country do you live now?
response  England, vou?

Hinh 3.2: Théach thizc phy thuge bei canh va tinh cach khi xay dung mé hinh doi

thoai.

Rat nhiéu cac hé théng duoc huan luyén dé tra 10i cau hoi thoa dang véi
ngdn ngir, nhung chung khong dugc huan luyén dé sinh ra céc cu tra loi nhat
quan vé ngir nghia. Mo hinh nhu thé dang duoc nghién ctu trong [10], tao ra
nhitng budc dau tién tap trung vao huéng mé hinh héa tinh cach.



CHUONG 4: THUC NGHIEM XAY DUNG MO HINH POI THOAI CHO
TIENG VIET

Chuong nay tién hanh thuc nghiém xay dyng mé hinh ddi thoai cho tiéng
Viét bang viéc ap dung mé hinh ddi thoai Seg2seq trén mién mo.

4.1 Dirliéu va cong cu thwc nghiém

Chung t6i thir nghiém bo dix liéu trén mién ma st dung bo dix liéu phu dé
phim tiéng Viét duoc 14y tir nguén mé OpenSubtitles 2016 [1].

Pay 1a phién ban sach dugc cdng bd nam 2016, da duoc cai thién cac hoi
thoai, giong cau, kiém tra song ngir, va cac siéu dir liéu khac, gom:

e 60 ngdn ngir, 1,689 bitexts

e Tong so file: 2,815,754

e Tong sb tokens: 17.18G

e Tong sb cau: 2.60G

e Trang chu: http://www.opensubtitles.org/vi

e Download: http://opus.lingfil.uu.se/OpenSubtitles2016.php

Sau khi tién xt ly dit lidu, ching toi thu thap duoc bo dir liéu bao géom
2,078,696 cau van ban tiéng Viét. Cac cong doan 1am sach xu Iy dix lidu, ching
toi da thuc hién qua cac budc sau:

e Loai b6 cac ky tu dic biét khdng phai chix hoidc chit s6 (bat dau, két thic
va bén trong mot cau tiéng Viét), ex: - Xin chao, cac ban!, ...

e Xo0a bo céc ky tu phan tach cau khong phai dau cham, diu hoi hoic dau
cham than, ex: @#$%"&*, ...

e Xo0a bo cac binh luan, cht thich y nghia céc tu, thuat ngir trong cau,
ex: Chatbot (chuwong trinh ty dong tra loi), ...

e Xo0a bo cac ky tu lap, ky tu phan tach khong c6 y nghia, ex: -,, ..., ...

e Xoba bo cac thé html, ex: <i>Khi mat troi 16 dang</i>, ...

e Bién d6i bang ma html vé dang cau c6 y nghia, ex: Cho ch#250;ng
t#244;i xem c#225;i c#242;n [#7841;i 1#224; g#236; n#224;0.

e Bién ddi bang ma Unicode t6 hop vé dang unicode dung sin,
ex:

Pha’i. Va~ no” se™ du‘o’ c thu' a nha "n bo’' i nhu‘"ng gia di nh co” danh tie™'n

B8 o
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e Loai bo cac cap cau khong c6 ¥ nghia, ex: Phu_dé dich bgi Unknow
Subteam 2pi, ...

Cong cu sir dung:

NLTK: Cong cu xir Iy ngdn ngit ty nhién ma ngudn ma.

VNTK: Vietnamese languague toolkit, do chung t6i xay dung va phat
trién dé xir Iy cac van dé co ban cua tiéng Viét.

Subsent: Céng cu hd tro boc tach dir liéu tir cc file phu d&, do ching
t6i xay dung va phat trién

Dongdu: Thu vién hd trg tach tir tiéng Viét [11], cua tac gia Luu Tuan
Anh

Tensorflow: Framework machine learning

Python: Ngon ngit lap trinh dé x4y dyng mé hinh ddi thoai tiéng Viét.

4.2  Téch tir tap dir liéu tiéng Viét

Téch tir 1A mot qua trinh xir Iy nham muc dich xac dinh ranh giGi cia cac
tir trong cau vin, ciing c6 thé hiéu don gian rang tach tir 1a qua trinh xac dinh cac
tir don, tir ghép... co trong cau. D6 véi xir Iy ngdn ngir, dé co thé xac dinh cau
tric ngit phap cua cau, xac dinh tir loai ctia mot tir trong cau, yéu cau nhat thiét
dat ra 1a phai xac dinh duoc dau 1a tir trong cau. Van dé nay tudng chimg don gian
V6i con ngudi nhung d6i véi may tinh, day 1a bai toan rat kho giai quyét.

Chinh vi 1y do d6 tach tir dwgce xem 1a budc xir Iy quan trong di véi cac hé
théng Xt Ly Ngbn Ngit Ty Nhién, dic biét 1a d6i véi cac ngdn ngir thuoc ving
Pong A theo loai hinh ngdn ngir don 1ap, vi du: tiéng Trung Qudc, tiéng Nhat,
tiéng Thai, va tiéng Viét. V&i cac ngdn ngir thudc loai hinh nay, ranh gigi tir khong
chi don gian 14 nhitng khoang trang nhu trong cac ngdn ngit thudc loai hinh hoa
két nhu tiéng Anh..., ma co su lién hé chat ché gitra cac tiéng vai nhau, mot tir co
thé cau tao boi mot hoic nhiéu tiéng. Vi vay dbi voi cac ngdn ngit thuoc ving
Pong A, van dé cua bai toan tach tir 12 khir duwoc sy nhap nhang trong ranh giéi
tur.

Bai vi cac 1y do trén, trude khi dua vao mo hinh huan luyén va tra loi cau
hoi chiing t6i d thuc hién tach tir tiéng Viét va s dung cdng cu DongDu cua tac
gia Luu Tuan Anh trong [11] véi d6 chinh xac téi 98% tinh theo tur.



Két qua sau khi chiing toi 1am sach dix liéu, tién xir ly, tach tir, lya chon tap
dir ligu hoc chiing t6i thu dugc bd di li¢u, nhu sau:

= 120,885 words
= 362,655 tokens
= 1,824,063 QA

4.3  Thuc nghiém xay dung mé hinh ddi thoai tiéng Viét

Do dit liéu thu thap dugc kha 161, chung t6i da chia 1am 4 tap nhé mai tap
500,000 cau d6i thoai phu dé phim tiéng Viét. Va tha nghiém trén 1 tap di liu
véi cac bo tham sé khac nhau, gom:

Profile 1:

26,746 words

74,870 QA

5 Max length

Thoi gian huan luyén: 25 gio
RAM: 4GB

CPU: 2 Core x4 @ 2.4GHz

Profile 2:

37,693 words

180,700 QA

7 Max length

Thoi gian huan luyén: 125
gio

RAM: 4GB

CPU: 2 Core x4 @ 2.4GHz

Profile 3:

40,348 words

320,419 QA

10 Max length

Thoi gian huan luyén: 270
gio

RAM: 4GB

CPU: 2 Core x4 @ 2.4GHz

Profile 4:
e 43,033 words
e 381,474 QA
e 12 Max length
e Thoi gian huan luyén: 1,000

gio
RAM: 4GB
CPU: 2 Core x4 @ 2.4GHz

Trong céc lan thir nghiém nay chung t6i da huan luyén md hinh mang st
dung hai 16p mang LSTM (kich thuéc 16p 4n 256) va kich thudc embeding 1a 25.

Két qua khi sir dung huan luyén vai profile 1, tac 1a mau hoi / cau tra 1o
c6 do dai toi da 1a 5. Va mang nay cho két qua kha tét !

Q: Xin chao
A: chao

Q: Tam_biét
A: tam_biét




Q: Xinchao'!
: Xin chao !

: Chao

: chao

: Chao ban
: nay ward !

: Anh diy & ?
T

: duwgc ma

: That khéng ?
: that chr

: Cé tin dwoc khong ?
:uh

A

Q

A

Q

A

Q

A

Q: Ovay a
A

Q

A

Q

A

Q: Aivay ?
A:anhst.

Q: Anh dang & ddu ?
A: & tu_gia

Q: Tam_biét anh
A: tam_biét

Q: Tam_hiét cod

A: tam_biét cac em
Q: Tén toi la Vii
A: chao mirng

Q: Giap anh sau nhé
A: tam_biét

Q: Gip anh sau nhé !

A: chdc may_man!

Q: Caco_thé boi khong ?
A: khéng

Q: Anh bao_nhiéu tudi ?
A: 20

Q: Anh 4y bao_nhiéu tudi ?
A: 19

Q: C6 4y bao_nhiéu tudi ?
A: 19

Mot s6 truong hop fail, két qua chua dugc tot d6i voi profile 1.

Q: Hém_nay la thang may
A: okay

Q: Anh la ai vay
A:emon roi

Q: Anh van khée chir ?
A: chao anh gray

Q: Con ché dau ?
A: thanh_tra montgomery

Q: Ténanhlagi?
A: jonesy . jonesy

Q: Anh con séng khong ?
A: kyle , twong_lai

Q: AilaJohn?
A: tao lam_viéc giai_thich

Q: 2000
A: miriam!

Q: Tinh_yéu lacaigi ?
A: qua nhan_sw thung

QCgh tai?
A: bai bong

Q: Chim c6_thé bay khong ?
quan_tam dang budn _cuoi

Az
Q: Ai c6_thé hat dwoc ?
A: K ng c6 ho

Cac thir nghiém véi cau dai hon so véi input huan luyén.

Két qua khi str dung huan luyén vai profile 3, tic 1a mau hoi / cau tra 10
c6 do dai toi da 1a 10 vai dit liéu 40,348 words va 320,419 QA. bliing nhu mong




doi, két qua cho 1an huan luyén nay da dat duoc rat tét vé mat ngit nghia. Céc cau
tra 101 da sat nghia hon, bam sat vai y cta cau hoi, cung vaéi cap hoi thoai duoc

dua vao kiém nghiém vai két qua nhu sau:

Human: Xin chao
Machine: chao

Human: Xin chao !
Machine: xin chao !

Human: Chao
Machine: chao

Human: Chao ban
Machine: chao

Human: Anh diy a?
Machine: yeah

Human: O vay a
Machine: phai

Human: That khéng ?
Machine: that

Human: C6 tin dwgc khong ?
Machine: khéng

Human: Ai vay ? .
Machine: t6i khdng biét

Human: Anh dang ¢ diu ?
Machine: tdi khong biet

Human: Tam_biét
Machine: tam_biét

Human: Tam_biét anh
Machine: tam_biét

Human: Tam_biét co
Machine: tam_biét

Human: Tén t6i l1a Vii
Machine: toi la gwen

Human: Gap anh sau nhé
Machine: tam_biét

Human: Gap anh sau nhé !
Machine: chdc may_man !

Human: C& c6_thé bei khong ?
Machine: tdi khéng biet

Human: Anh bao_nhiéu tudi ?
Machine: téi khong biét

Human: Anh 4y bao_nhiéu tudi ?
Machine: 19

Human: Cd iy bao_nhiéu tudi ?
Machine: 19

Mot s6 két qua fail trong profile 1, da co chat lugng duoc cai thién dang ké
nhu bang dudi day, thay vi 1a phét 1o thong tin thi nd da tra 1oi mot cach thang

than hon bang cau ,,Toi khdng biét«.

Human: Hom_nay la thang may
Machine: téi khéng biét

Human: Anh la ai vay
Machine: anh khong biét

Human: Anh van khée chi ?
Machine:

Human: Ai la John ? )
Machine: tdi khéng biet

Human: 2000
Machine: khoan cua toi

Human: Tinh_yéu la cai gi ?
Machine: chau khong biét




KET LUAN

Ludn van nay da dua ra cac 1y thuyét va van dé trong qué trinh thiét lap,
huan luyén va xay dung mot hé théng ddi thoai cho tiéng Viét trén mién mo. Tur
d6, da xay dung duoc mo hinh di thoai tu dong cho tiéng Viét trén mién dix liu
mé duoc ldy tir kho phu d& ma mé OpenSubtitles2016 [1]. Két qua ban dau dat
duoc 1 tién dé dé tao ra céc trg 1y 40, xay dung céc ung dung thdng minh c6 thé
hiéu dugc ngdn ngir tiéng Viét. Co kha nang ap dung vao céc bai toan thuc té, vi
du nhu cac hé théng hd tro hoi dap vé y khoa, tu vin mua hang, hd tro giai dap
ki thuat cho khach hang, cac dich vu khac, ... Bac biét, c6 thé tao ra mot trg Iy
40 ma cd thé theo di sirc khoe va tuong tac véi ¢ nhan ma chung t6i dang huéng
toi.

Tur két qua thuc nghiém caa luan vin nay, ching t6i c6 mot s nhan xét:
Véi cac chudi cau dai thi mang huan luyén mat nhiéu thoi gian hon. Sau khoang
300,000 lan lap véi do dai 10 tir thi mang van cung cap nhitng cau tra 1oi lang
tranh, phét o cau hoi (bang viéc tra 1oi bang cac cau “Téi khong biét”, nhung
n6 d hiéu va can tich hgp mot sé ngit nghia co ban. Bang viéc thay d6i md hinh
bang cach diéu chinh d¢ dai cia mang hoic téi wu cuc bd cac cap cau hoi-dap thi
cho két qua voi chat luong tét hon rat nhiéu, bam sat ngir nghia hon.

Qua nhiing két qua dat dugc ban dau, ching nhan thay con rat nhiéu viéc
phai 1am, can phai t6i wu. Nhung cach tiép can nay ban dau di cho nhirng két qua
rat tich cyc va dung dan, cé thé giai quyét duoc nhitng van dé ngit nghia, ngit
canh va tinh cach trong hé thong di thoai. Pinh hudng nghién cau tiép theo,
chdng t6i tiép tuc lam muot di lidu, dé tao ra cac mé hinh méi c6 kha ning tra loi
sat v6i ngit canh, dat chat luong cao hon, giam kha nang lang tranh va dwa tinh ca
nhan vao trong doan hoi thoal.
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