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DANH MUC KY HIEU VA CAC CHU VIET TAT

Tir viét Tir chuan Dién giai
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Al Artificial Intelligence Tri tué nhan tao
ML Machine Learning May hoc, may moc c6 kha nang hoc tap
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
thuoc qua dai
NLP Natural Languague Xt ly ngbn ngir tu nhién
Processing
VNTK | Vietnamese Languague B cong cu xt Iy ngdn ngit tiéng Viét
Toolkit
NLTK | Natural Language Toolkit B cdng cu xir Iy ngdn ngit tw nhién bang
Python
Python | Python Ngon ngit 1ap trinh python, nén tang lap
trinh phia may chu
SDK Support Development Kit B6 cong cu ho tro phat trien
CPU Central Processing Unit Bo xur ly trung tam
GPU Graphics Processing Unit Bo vi xir ly chuyén dung nhan nhiém vu
tang toc, xir Iy do hoa cho bo vi xir ly
trung tdm CPU
API Application Programming Giao dién lap trinh g dung
Interface
QA Question Answering Cac cap cau hoi dap
BLEU | Bilingual Evaluation Thuat toan dé danh gia chat lugng cua

Understudy

mot van ban duoc sinh ra tir mot mo hinh
ngdn ngir tu nhién
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TOM TAT

Con ngudi va may mac ludn c6 cac méi quan hé chat ché véi nhau. Ching
ta dang tham gia vao mot sy thay d6i van hoa rat 16n trong vai ndm qua, vi con
ngudi von 12 sinh vat chiu trach nhiém vé hanh dong, trong khi may méc 1a thiét
bi an toan trong mét sb tinh huéng khéng mong muén. Tuy nhién, hién nay cac
vai tro da duoc dao nguogc, cac may moc thuong phu trach céng viéc trong khi
con nguoi chi don gian la gidm sat, theo doi.

Mo hinh hoa déi thoai 1a mot nhiém vu quan trong trong bai toan hiéu ngon
ngit tu nhién, va may hoc thong minh. Cac phuwong phap tiép can trude ddy 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 bang tay, mat nhiéu cong sic ma hiéu qua dat dugc khong cao, khd mé rong
mo hinh va cac ung dung cd lién quan.

Trong dé tai nay, ching t6i s& nghién ciru, 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 cia phuong phap
nay 1a md hinh c6 thé duoc huan luyén end-to-end trén tap dix 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
ing voi mot cau hoi chudi dau vao. Mo hinh ban dau da cho két qua rat 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.



G101 THIEU CHUNG

May hoc (ML) va tri tué nhan tao (AI) dang nhanh chong dugc dua vao ing
dung trong c4c san pham céng nghiép, thuc day tinh dan chu vé tri théng minh,
mic du diéu ndy chi dang ddi vai tri thirc bac thap. Bai vi mot mit, mot luong 16n
cac dich vu, cac cdng cu sin sang cho ngudi dung cudi, mat khac, quyén luc thuc
sy dang tap trung vao tay cta cac ong I6n véi cac dit ligu 16n san co va tai nguyén
tinh toan thuc su dé khai thac AI/ML dén cac mirc d6 cao cap hon.

1. Pong luc nghién ciru va tinh cap thiét cia bai toan thuc té

Trong bdi canh mang x& hoi da trg nén rat pho bién nhu hién nay, con nguoi
két ndi vai con ngudi thdng qua mang xa hoi, bat cu thoi gian nao va ¢ bat ci noi
dau. S& that tot hon néu c6 mot hé théng tu dong thong minh hd tro con nguoi
bang cach trd chuyén, c6 kha ning nhac nho, lam tro Iy cdng viéc va co thé theo
ddi tinh trang stirc khoe ca nhan moi ldc, moi noi.

Khéi niém Tro 1y 40, Chatbot, hay Hé thong tra 10i ty dong dang 1a chu dé
rat nong tir ddu nim nay 2016, khi chinh thtrc cac cong ty 16n nhu Microsoft
(Cortana), Google (Google Assistant), Facebook (M), Apple (Siri), Samsung
(Viv), WeChat, Slack da gi6i thiéu cac trg 1y 4o ctia minh, 13 cac hé thong tra 16
tu dong. Chinh thirc ddt cugce 16n vao cudc choi chatbot, véi mong mudn tao ra
mot trg 1y 4o thuc su thong minh ton tai trong h¢ sinh thai cac san phém cua minh.

Khong chi cac 6ng 1on! Mot 1an song khoi nghiép méi dang ¢6 gang tao ra
cac dich vu nham thay ddi cach khach hang twong tac bang cac dich vu tro 1y ao.
Nham tro giup ngudi dung, khach hang ctia minh c6 nhing trai nghiém t6t nhat
vé san pham va cach dich vu cung cip. No6i bat nhét trong d6 phai ké dén cac tng
dung tich hop tro Iy 40 nhu operator.com, x.ai, reply.ai, cac nén tang dich vu nhu
Chatfuel. Gan day nhat Microsoft da tao ra mot framework cho phép cac nha phat
trién tao ra céc chatbot trén nén tang Web, hay Facebook ciing phat hanh F8 SDK
cho phép nha phat trién tich hop vao Messenger.

O trong nudc, mot sd cong ty nhu Quan 1y Ho so'y té dién tir ERM.,JSC va
Vietcare da phat trién tao ra hé thong tra 10i tu dong vé kién thuc y khoa, hoi dap
vé strc khoe thong tin y té, hay RiveHub, Subiz, ... ciing dang ¢ ging tao ra cho
minh mot hé théng hd trg, cham so6c khach hang va ban hang tu dong.


https://operator.com/
https://x.ai/
https://www.reply.ai/

Rét nhiéu cong ty khac dang c6 hi vong phat trién cac trg Iy a0 c6 thé hiéu
dugc ngdn ngit ty nhién ctia con nguoi, co thé dbi thoai va twong tac duge véi con
ngudi mot cach ty nhién. Nhiéu nguoi cho rang viée st dung k¥ thuét xtr Iy ngon
ngit ty nhién NLP va cac k¥ thuét hoc sau Deep Learning dé 1am ting duoc chét
lwong va hiéu qua cua hé thong. Nhung tir Iy thuyét dén thyc té 1a ca mot ching
duong dai, bang cach nao do, con ngudi co thé tich hop tri tué nhan tao (Al) vao
cac san pham cong nghiép cua minh.

Nhu vay, hé théng tra 101 tu dong cd nhitng nhi¢m vu va vai trd quan trong,
c6 thé tro giup duoc con nguoi rat nhidu trong rat nhiéu linh vuc: y té, gido duc,
thuong mai dién ti, ..., xing dang dé nghién ctru va dua ra cac san pham phu
hop véi thuc té. Vi su ra doi cua framework sequence-to-sequence [7] gan day,
nhiéu hé thong huan luyén da sir dung cac mang no-ron dé sinh ra cac cau tra i
méi khi dua vao mang mot cau hoi hodc mot thong diép. Pay 1a mot hudng tiép
can méi c6 nhiéu trién vong trong viéc xay dung mot hé théng ddi thoai. Qua do,
ching t6i d& nghién ctu dya trén khung 1am viéc sequence-to-sequence, dé xay
dung mé hinh dbi thoai cho tiéng Viét, tir c6 c6 thé ap dung dugc vao cac bai toan
thuc té.

2. Muc tiéu cia luan van

Vi co sé thuc tién trén, ludn vin nay dit ra myc tiéu nghién ctru cac mo
hinh c6 thé phét sinh vin ban st dung cac mang hoc sau Deep Neural Networks,
dua trén khung 1am viéc sequence-to-sequence, dé huan luyén trén tap dit liéu
mién mé. T do xay dung, cai dat va thir nghiém mdt moé hinh ddi thoai str dung
mang no-ron dé huan luyén kho dit liéu phu dé nguén mo OpenSubtitles 2016 [1].

3. Cau trdc caa luin viin

bé mo ta két qua nghién clru, luan van dugc chia thanh 5 chuong véi céac
ndi dung nhu sau:

CHUONG 1: Tong quan vé hé théng tra loi tw dong; Gidi thiéu tong
quan vé hé thong d6i thoai ngudi may, nghién cau tong quan vé tinh hinh nghién
Clru trong va ngoai nudc, phan loai cd&c mo hinh tra loi tu dong

CHUONG 2: Co sé mang no-ron nhan tao; Nghién ctu vé co sé mang
no-ron nhan tao, cac md hinh mang no-ron cai tién 1a co sé cuia mang hoc sau.



CHUONG 3: Mé hinh ddi thoai véi mang no-ron; Nghién ciru cac md
hinh phéat sinh van ban trong hé théng ddi thoai, st dung mang no-ron, giéi thiéu
vé mo hinh dbi thoai seq2seq va cac van dé chung gap phai khi xay dung mé hinh
d6i thoai.

CHUONG 4: Xay dung mé hinh ddi thoai cho tiéng Viét; Ap dung cac
két qua nghién ciru dugc, dé xuat xay dung mot mo hinh d6i thoai cho tiéng Viét.
Liét ké cac van dé va cac giai phap khac phuc khi huan luyén mé hinh st dung
mang no-ron tai phat.

CHUONG 5: Thuc nghiém va danh gia mé hinh; Thuc nghiém mé hinh
da xay dung duoc Véi bo dir liéu ngudn ma OpenSubtitles 2016. Trinh bay cac
cong cu, thu vién ma nguon ma hd tro trong viéc tien xu ly dit liéu, cling nhu
trong qué trinh huan luyén mé hinh ddi thoai tiéng Viét.

KET LUAN: Phan nay dua ra cac két luan va danh gia két qua dat duoc
cua luan van

TAI LIEU THAM KHAO: Pua ra danh sach céc bai bao duoc su dung
lam tham khao, tham chiéu cho luan van.
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CHUONG 1: TONG QUAN VE HE THONG TRA LOI TU PONG

Bai toan xay dung hé théng tra 101 tuy dong 1a mot bai toan kho thudc linh
vuc xt Iy ngdn ngit tw nhién. Boi vi tinh nhap nhing, da nghia, da ngir canh cua
ngon ngir tu nhién. Bai todn dit ra nhiéu thach thic dé phat hién ra dugc cau tra
101 phtt hop nhat, thong tin hitu ich nhit. Chuong nay sé& gidi thiéu tong quan vé
hé théng ddi thoai nguoi may, tim hiéu cac nghién ctru ¢ trong va ngoai nudc dé
thiy duoc tinh hinh nghién ctru va cac phuong phap tiép can cla cac nghién ctru
trude day.

1.1  Heé thong d6i thoai ngudi may

Cac hé thong dbi thoai nguodi may (Dialogue systems), con duoc goi 12 tro
1y twong tac hoi thoai, tro ly ao va do6i khi dugc goi vai thuat ngir 1a chatbot, duoc
str dung rong réi trong cac ung dung khéac nhau, tir cac dich vu k¥ thuat cho dén
cac cong cu co thé hoc ngdn ngir va giai tri [17]. Cac hé thong ddi thoai co thé
duoc chia thanh cac hé théng huéng muc tiéu trén mot mién eng dung, vi du nhu
cac dich vy hd trg Ky thuat, va cac hé thong khéng cé dinh hwéng muc tiéu, vi
du nhu cac cong cu hoc ngdn nglr hoac cac nhan vat tro choi may tinh [3]. Trong
luan van nay, chung toi tap trung vao truong hop thir hai, 1a di xay deng mot mo
hinh d6i thoai cho tiéng Viét trén mién mé do ¢6 san ngudn dit liéu Ién tir céc phu
dé Phim tiéng Viét duogc lay trén OpenSubtitles ndm 2016 [1].

Phuong phap hudng dir liéu qui mo 16n, trong do st dung dir li¢u da duoc
ghi tu dong dé truy van tri thirc va phat sinh vin ban, dang tré' nén ngay cang quan
trong trong loi n6i va su hiéu biét ngdn ngir va phat sinh ngdn ngi tw nhién. Mot
loat cac phuong phap hoc may hudng dir liéu da dugc ching minh la ¢6 hiéu qua
bang viéc xt ly ngdn ngit t nhién, bao gdm céc cong Viéc lién quan d6i thoai nhu
d6i thoai chinh séch hoc tap [17], theo ddi trang thai ddi thoai [18,19] va phét sinh
ngdn ngir tu nhién [20]...

Mot trong nhiing thach thirc chinh trong phat trién caa hé théng dbi thoai
nguoi may hudng nhiém vy, va trong viéc mo rong ching trong nhiéu mién tng
dung, dugc nhic dén trong [22], 1a sy sin c6 cua dit liéu trén mot mién hoi thoai
cu thé. Hé thong di thoai can két hop va khai thac nhiéu thanh phan, vi du nhu
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nhan dang giong noi, hiéu ngdn ngir ty nhién, giam sét hoi thoai, phat sinh ngén
ngit tu nhién, va mdi thanh phan nay yéu cau san c6 ngudn dit liéu trén mién cuy
thé, tai nguyén va cac mé hinh. Bao gdm cac mé hinh ngdn ngit, mé hinh ngix am,
mé hinh hiéu ngdn ngir, cac mién ban thé ontology, cac kich ban tuong tac, cac
khudn mau phat sinh ngén ngir, ...

Mic di, nhiéu van dé Al da duoc huong lgi ich tir cac ngudn dit liéu ngay
cang 16n, thu thap dix liéu end-to-end cho céc hé théng ddi thoai huéng nhiém vu
van con 1a mot van dé kho khan. Phuong phap tiép can hién tai dé thu thap dit liéu
thoai dan dén chi phi phét trién cao va tiéu tén thoi gian cho cac nha phét trién hé
théng. Trir khi cac nguon luc bén ngoai da cé san (khong phai truang hop cho hau
hét cac linh vuc), trong mién tap dir liéu yéu cau phai ¢ mot hé thong trién khai
c6 kha nang duy tri mot cude doi thoai véi ngudi dung. Diéu nay dan dén mot van
dé khai dong: do thiéu dit liéu dé huan luyén hé théng ban dau, cac nha phét trién
hé théng mang ganh nang vé viéc phat trién van pham va cac mé hinh ngén ngir,
hoac la thu céng hoac véi cac nghién cau Wizard-of-Oz [22]. Thu thap di liéu
hoi thoai v&i phién ban dau tién cia mot hé théng duoc trién khai cé thiéu sot:
chét luong dit liéu thu thap cd thé phai chiu nhitng bt cap cua hé thdng chinh no,
va nguoi ding 6 thé chiu anh huong ngdn ngit cia chung dé diéu chinh cho
nhitng khuyét diém cua hé thdng trong viéc theo hét mot cude dbi thoai. Két qua
13, toc d6 cua tap dir liéu cd thé cham hon so véi mong muon. Cudi cing, qué
trinh phét trién ton kém nay phai duoc lap di 1ap lai trén mot 1an nita cho mai mién
hoac hé thong méi, hoic ngay ca khi chirc nang méi duoc thém vao.

1.2 Tinh hinh nghién ctru trong va ngoai nwéc

Hé thong tra 1o tu dong dd dugc cic nha nghién ctru quan tim tir rat lau
101, bao gém cac truong dai hoc, cac vién nghién ctru va cadc doanh nghiép. Viéc
nghién ctru vé hé thong tra 10i ty dong c6 ¥ nghia trong khoa hoc va thyc té. Pa
c6 rat nhiéu cac hoi nghi thuong nién vé xir Iy 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, ...

Theo y tuong cua Russel va cong su [21], thi mot hé thdng Al phai dugc
kiém tra (hanh dong dudi su rang budc hinh thirc va phu hop véi cac diéu kién
k¥ thuat); phai duoc xdc nhan (khong theo dudi cac hanh vi khong mong muén
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dudi su rang budc trude); phai an toan (ngan chan cac thao tac ¢6 chu y cua cac
bén thir ba, hodc bén ngoai hodc bén trong); va phai dwoe kiém soat (con ngudi
can phai c6 cach dé thiét 1ap lai kiém soat néu can thiét).

Viéc thiét ké hé thdng ddi thoai 1a mot nhiém vu day thach thic va 1a mot
trong nhitng muc tiéu ban dau cua tri tué nhan tao (Turing, 1950) [24]. Trong
nhiéu thap ky, viéc thiét ké tac nhan ddi thoai da gitip cac hé thdng dua trén co so
tri thirc va co ché dua trén luat Rule-based dé hiéu cac thong diép dau vao cta con
ngudi VA tao ra cac phan hdi dap ang hop 1y [25,26,27]. Phuong phap tiép can
hudng dir liéu nhdn manh vao viéc hoc tryc tiép tir cac tap ngit liéu cua cac cude
d6i thoai tiéng noi hoic van ban chit viét. Gan day, phuong phap nay da dat duoc
da vi loi thé dit liéu phong phu [3], ting sic manh tinh toén, va céc thuat toan hoc
t6t hon ma tu dong hoa qua trinh tinh nang ky thuat [28,29].

Ritter va cong su (2010) [30] da dé xuat phuong phap tiép can hudéng dit
lidu cho viéc xay dung hé thong dbi thoai, va ho da trich xuét ra 1,3 triéu cudc hoi
thoai tur Twitter véi muc dich 1a phat hién ra cac hanh dong trong cudc hoi thoai.
Bang viéc xay dung dya trén su twong dong vé phan phéi trong khuén kho md
hinh khong gian vector, Banchs va Li (2012) [31] da xay dung mot cong cu tim
kiém dé lay cu tra loi thich hop cho bat ky mot thong diép dau vao. Phuong phap
tiép can khac tap trung vao nhiém vu trén mét linh vuc cu thé nhu céc trd choi
[32], va cac nha hang dn udng (2016) [33,34].

Ca nhan hoa hé thong doi thoai doi hoi phai day du thong tin, tir mdi ngudi
ding va sé luong mau du 16n dé xac dinh dugc khoang khong gian. Cac phong
cach Viét dinh luong bang do dai tir, d6 manh cia dong tir, tinh phan cuc, va phan
phdi cac hanh vi di thoai da duoc st dung dé mé hinh hoa ngudi ding, boi
Walker 2012, [35]. Nhiing nd luc khac tap trung vao viéc xay dung mot ho so
ngudi dung dua trén nhan khau hoc, chang han nhu: giéi tinh, thu nhap, tudi tac
va tinh trang hén nhan, bai Bonin 2014, [36].

Véi su ra doi cua framework sequence-to-sequence [7], nhiéu hé théng
huan luyén gan day da st dung c4c mang no-ron tai phat (RNN) dé sinh ra céc
cau tra loi méi khi dua vao mang mot cau hoi hoic mot thong diép. Vi du, Lé Viét
Quéc va Vinyals [6] da dé xuét sir dung tap dix liéu 12 lich st hd tro ki thuat IT-
help desk dé huan luyén mang LSTM dé sinh ra cau tra loi mai. Sordoni va cong
su (2015) [9] d3 xay dung cac cudc d6i thoai Twitter giéi han bi canh lich sir dén
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mét thong diép. Vi su giup d& cua cac md hinh ngén ngir duoc tién huan luyén,
chiing m& héa mdi tin nhan vao mot vector dai dién. Dé loai bo su can thiét cho
mot md hinh ngdn ngit, Serban va cong su (2015) [3] da thir huan luyén end-to-
end trén mot mang RNN. Ho ciing bat dau hé théng caa minh véi cac word
embeddings da duoc huan luyén tir trude.

Trong khi cac hé théng nay c6 thé san xuat ra cac cau tra 16 méi la, rat kho
dé hiéu duoc bao nhiéu kha nang duoc sir dung béi cac mé hinh ngdn ngit tu nhién
so vai viéc mo hinh héa hoi thoai ddi thoai lién nhau. Thong thudng cac phan tng
chau vé cac cau thuong xuyén nhat duoc quan sat trong tap ngi liéu dugc huan
luyén [37].

Sy phét 10, hay sy lung ting BLEU va deltaBLEU duoc chuyén thé tir mo
hinh ngén ngit va dich may, da duoc str dung dé danh gia phan ang méi duoc tao
ra, boi Yao 2015 [15], Sordoni 2015 [9], Galley 2015 [38]. Nhitng s6 liéu chi do
murc d6 luu loat tir vung ciia phan (tng mai va khdng bat phat dbi vai cac tng vién
khong mach lac lién quan dén ngén tir dam thoai. Trong khi viéc tim kiém céc chi
s6 tt hon thi van con tiép tuc, tu dong danh gia cua cac dap an duoc sinh ra van
la mot van dé mé, theo Shang, 2015 [39].

Viéc xay dung cac chuong trinh tra loi tw dong chatbots va conversational
agents da duoc theo dudi boi nhiéu nha nghién ciu trong nhiéu thap ky qua. Tuy
nhién, hau hét cac hé théng hoi thoai nay doi hoi mot quy trinh xir Iy kha phic tap
qua nhiéu giai doan [49, 50]. Huéng tiép can caa ching tdi khéac vai cac hé thong
thong thuong bang cach ap dung md hinh sequence-to-sequence [7] dé xay dung
mot mo hinh end-to-end cho van dé thiéu kién thac mién. Vé nguyén tac, nd co
thé két hop vai cac hé théng khac dé ghi nhan mot danh sach cac dap an Gng vién,
nhung mo hinh cua ching toi dua trén viéc san sinh cau tra loi dugc dua ra boi
mot md hinh xac suat huan luyén dé cuc dai hda xac suat caa cau tra 1oi trong mot
s6 ngir canh. Pay 1a mot hudng tiép can maéi co nhiéu trién vong trong viéc xay
dung mot hé théng déi thoai.

1.3 Phén loai cAc mé hinh tra loi tw dong

M6 hinh tra 1oi tu dong dwa vao mot s6 ki thuat va cac tiéu chi khac nhau,
c6 thé dugc phan loai nhu: Phan loai theo mién ung dung; Phan loai theo kha ning
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tra 1oi mau hoi; Phan loai theo mic d6 dai, ngan cua doan di thoai; Phan loai
theo hudng tiép can

1.3.1 Phan loai theo mién wng dung

Mién mé (Open Domain): M hinh tra 1i ty dong trén mién ma cho phép
ngudi ding cd thé tham gia tro chuyén voi mot chu dé bat ky, khdng nhét thiét
phai c6 mot muc tiéu rd rang hay mot ¥ dinh cu thé ndo. Céc cudc trd chuyén trén
mang x& hoi nhu Facebook, Twitter va Reddit thuong 1a mién mo, ching cé thé
di vao tat ca cac chu dé. S6 luong céc chu dé thao luan duoc dé cap dén la khdng
gidi han, do d6, tri thirc yéu cau duoc tao ra dé tra 101 cac cau d6i thoai thudc mién
ma& tré nén kho hon. Tuy nhién, viéc thu thap trich rat di liéu tir mién nay kha
phong phu va don gian.

Mién déng (Close Domain): M6 hinh tra loi ty dong thuéc mién dong
thuong tap trung vao tra 1oi cac cau hoi déi thoai lién quan dén mot mién cu thé,
vi du nhu: Y té, Gido duc, Du lich, Mua sam, ...

Trong mot mién dong cu thé, khdng gian cac mau hoi input va output 1a co
gidi han, bai vi cac hé thong nay dang cb gang dé dat dwoc mot muc tiéu rat cu
thé. Hé thdng hd tro ky thuat (Technical Customer Support) hay Tu van va hd trg
mua hang (Shopping Assistants) la cac ting dung thudc mién dong. Cac hé thong
nay khéng thé ddi thoai vé “Chinh tri” hay “Phap luat”, chung chi can thyc hién
cac nhiém vu cu thé mot cach hiéu qua nhat co thé. Chic chan, ngudi ding van
c6 thé hoi dap bat ctr gi, nhung hé thong khong yéu cau phai xir Iy nhimg truong
hop ngoai 1€ nay.

1.3.2 Phan loai theo kha ning tra 16i miu hoi

Cac hé théng ¢ kha ning tra loi cAc mau hoi lién quan dén sy vat, hién
tuong, khong gian, thoi gian, ... Cau tra 16i 1a cac tir khoa, chudi ky tu trong mot
tai liéu van ban hoac co so dix liéu tri thuec.

e M0 hinh ¢é co ché 1ap luan don gian: Trich xuat cac cau tra 1oi ¢d san
trong tap tai liéu sau d6 str dung cac suy luan dé tim méi lién két gitra
cau tra loi va cau hoi. Hé théng st dung cac ngudn tri thirc nhu ontology
vé tiing mién cy thé va co so tri thirc chung.
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e M0 hinh c6 kha ning tong hop: Cau tra loi duoc trich rdt tir nhiéu mau
tai liéu. Mau hoi thuong 1a vé danh sach, cach thic, nguyén nhan, két
qua, ...

e M0 hinh c6 kha ning 1ap luan twong tw: Mau hoi co tinh chat suy
doan, cau tra loi an trong tap tai liéu. M6 hinh tra 161 can trich xuat duoc
cac luan chtng va sir dung 1ap luan tuong ty dé tim ra cau tra loi.

1.3.3 Phan loai theo mirc dd dai, ngin cia doan ddi thoai

Tra loi mot mau hoi cang dai thi cang kho dé tu dong hoa né. Cac doan doi
thoai vian ban ngan (Short-text Conversations) thi dé hon, trong d6, muc tiéu 13
tao ra mot cau tra 1oi don cho mdt mau hoi don dau vao. Vi du, ban cé thé nhan
mot mau hoi cu thé tir mot ngudi ding va cé thé dap lai mot cau tra loi thich hop.

Vi du:
Q: Vay anh hung_thu voi cai gi ?
A: Nhiing di_vat cia chién_tranh.

Trong khi d6, cac doan ddi thoai dai (Long-text Conversations) can di qua
nhiéu diém ngat va can giir dugc trang thai nhiing gi da duoc noi ra. Cac doan dbi
thoai hd tro khach hang thuong 1 cac ludng hoi thoai dai véi nhiéu cau hoi, nhiéu
y hoi duoc nhac dén.

Vi du:

Q: Thua Thayl CO ! Cho em héi : Nguoi mdt ndng Iyc hanh vi dan sy mét
phan ma gay thiét hai vé vt chat hodc tinh than cho nguwoi khac, thi cé phdi chiu
trach nhiém boi thirong thiét hai do minh gay ra hay khéng ?

A: Chao anh! Trong BLDS chi ¢6 quy dinh vé nguoi bi han ché nang luc
hanh vi dan sy ma khéng c6 nguwoi mat nang luc hanh vi dan sy mét phan. Nguwoi
bi han ché ndng luc hanh vi dan sw la nguwoi da trwéng thanh nén néu gay thiét
hai thi ban than he phdi c6 trach nhiém boi thurong.
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1.3.4 Phan loai theo hwéng tiép can

Tiép can dwa vao trich chon thong tin (Retrieval-based): Cac ki thuat
thuong st dung mot kho di dinh nghia truéc cac cau tra loi két hop voi mot vai
phuong phap trich chon Heuristic dé nhit ra mot dap an thich hop nhat dy vao
mau hoi input va ngit canh. K¥ thuat heuristic st dung ¢ day don gian c6 thé 1a
su so khép cac biéu thuc dya vao luat (rule-based), hodc phic tap nhu viéc két
hop hoc may (Machine Learning) dé phan 16p cac cau hoi va dap an tra vé. Nhing
hé théng kiéu nay khong sinh ra van ban méi, ching chi nhit mot dap an tir mot
tap dit liéu ¢ dinh san co.

Tiép can dwa vao mo hinh c6 thé sinh san (Generative-based): M6 hinh
nay khong dua trén tap tra loi dinh nghia trugc. Chung c6 kha nang ty san sinh
cac dap an tir dau. Cac mod hinh cé thé sinh san thuong dua vao cac ki thuat May
Dich (Machine Translation), nhung thay vi dich tir ngbn ngir nay sang ngén ngi
khéc, thi n6 c6 thé “dich” tir mot input sang mot output.

ENCODER Reply
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Hinh 1.1: M6 hinh chudi c6 thé sinh san

Ca hai huéng tiép can nay déu c6 nhitng thuan loi va kho khin. Nho vao
kho dir liéu véi cac bo luat dugc thiét ké bang tay, mé hinh dya trén trich chon
thdng tin (retrieval-based) khdng mac phai cac 15i vé ngit phap. Tuy nhién, ching
khong thé xtr Iy dugc cac truong hop cac mau chua dugc quan sat, khdng cé trong
bo luat. Vi nhimg 1y do d6, cac md hinh nay khéng thé nhé dugc cac thong tin
ngit canh trudc d6 nhu “tén ngudi” duge dé cap trong doan hoi thoai.

M6 hinh c6 thé sinh san thi “théng minh hon”. Chang c6 thé nhé lai duoc
cac thyuc thé dugc nhic dén trong mau hoi va tao ra cam giac ban dang noi chuyén
V6i con nguoi. Tuy nhién, nhitng mé hinh nay thi rat kho dé huan luyén, rat cé
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thé bi méc 15i vé ngir phap (dic biét trén cac cau dai) va md hinh yéu cau mot
lugng rat 16n dix liéu dé huan luyén.

Cac k¥ thuat hoc sau Deep Learning c6 thé duogc st dung cho ca hai mo
hinh Retrieval-based hoac Generative-based, nhung cac nha nghién ctru thuong
tap trung huéng vao md hinh Generative. Tuy nhién, ching ta van dang o giai
doan dau cua viéc tiép can vai md hinh co thé sinh san va c6 két qua kha quan.
Song thoi diém hién tai, cac hé théng thwong mai van phi hop vai cac mé hinh
Retrieval-based.
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CHUONG 2: CO SO MANG NO RON NHAN TAO

Chuong nay gidi thiéu vé co so ly thuyét vé mang no ron nhan tao, cach
thirc hoat dong cua mang no-ron, cac phién ban ma rong ctia mang no-ron nhan
tao, nhu: Mang no-ron tai phat (RNN), mang cai tién LSTM. Mang no-ron tai
phat RNN & mét trong nhitng mé hinh Deep learning dugc dénh gia c6 nhiéu wu
diém trong cac tac vu xir Iy ngdn ngir tu nhién. Pay ciing 1a co so thyuc hién dé
xay dyng mo hinh ddi thoai trong dé tai luan van.

2.1  Kién tric mang no ron nhén tao

Mang no ron nhan tao (Artificial Neural Network — ANN) la mét moé hinh
xt 1y thong tin duwgc md phong dwa trén hoat dong caa hé thong than kinh cua
sinh vat, bao gom s6 lugng 16n cac 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).

Mot mang no-ron 1a mot nhém cac nit néi véi nhau, méd phong mang no-
ron than kinh cua ndo nguoi. Mang no ron nhan tao duoc thé hién théng qua ba
thanh phan co ban: md hinh cta no ron, cau tric va sy lién két giita cac no ron.
Trong nhiéu truong hop, mang no ron nhan tao 13 mot hé théng thich tng, tu thay
d6i cau tric caa minh dua trén cac thong tin bén ngoai hay bén trong chay qua
mang trong qua trinh hoc.
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Hinh 2.1: Kién tric mang no-ron nhan tgo

Kién tric chung cua mot ANN gom 3 thanh phan d6 1a Input Layer,
Hidden Layer va Output Layer (Hinh 2.1)

Trong d6, 16p an (Hidden Layer) gom céac no-ron, nhan di liéu input tur
cac No-ron & 16p (Layer) trude d6 va chuyén do6i cac input nay cho céc 1op xi ly
tiép theo. Trong mot mang ANN c6 thé ¢ nhiéu Hidden Layer.

Loi thé 16n nhat caa cac mang ANN 1a kha ning duoc st dung nhu mot co
ché xap xi ham tiy y ma “hoc” duoc tir cac dir liéu quan sat. Tuy nhién, st dung
chung khong don gian nhu vay, mot sé cac dac tinh va kinh nghiém khi thiét ké
mot mang no-ron ANN.

e Chon md hinh: Piéu nay phu thudc vao céach trinh bay dir liéu va cac
g dung. M6 hinh qua phic tap c6 xu huéng dan dén nhitng thach thuac
trong qua trinh hoc.

e Cau trac va s lién két gitra cac no-ron

e Thuit toan hoc: C6 hai van dé can hoc dbi véi mdi mang ANN, d6 1a
hoc tham sé caa md hinh (parameter learning) va hoc cau tric (structure
learning). Hoc tham s 1a thay ddi trong s6 cua céc lién két giira cac no-
ron trong mot mang, con hoc cau trdc 14 viéc diéu chinh cau trdc mang
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bang viéc thay d6i s6 16p an, sb no-ron mdi 1op va céach lién két gita
chling. Hai van dé nay c6 thé dugc thuc hién ddng thoi hoic tach biét.

Néu cac md hinh, ham chi phi va thuat toan hoc duoc lya chon mot cach
thich hop, thi mang ANN s& cho két qua cé thé vé cling manh mé& va hiéu qua.

2.2 Hoat dong ciia mang no-ron nhan tao

Weights
Inputs —
Xy ————W)
N ~ Output
N Neuron j /_\ Y;
g "\_‘_E-'I d = '.-"--"jr X; ‘\f /

~ . .
"]‘4(@1 Summations Transter function

Hinh 2.2: Qua trinh xuz ly thong tin cia mgét mang no-ron nhan tao.

Inputs: Méi Input twong tng vé6i 1 dic trung cua dir liéu. Vi du nhu trong
ring dung ctia ngan hang xem xét c6 chap nhan cho khach hang vay tién hay khéng
thi mdi input 12 mét thudc tinh cia khach hang nhu thu nhap, nghé nghiép, tudi,
s con,...

Output: Két qua cia mot ANN 1a mot giai phap cho mét van dé, vi du nhu
véi bai todn xem xét chap nhan cho khach hang vay tién hay khong thi output 13
yes hoac no.

Connection Weights (Trong s lién két) : Py 1a thanh phan rat quan trong
ctia mot ANN, né thé hién mac do quan trong, dd manh cua dit liéu dau vao doi
Vvéi qué trinh xt ly théng tin chuyén doi dit liéu tir Layer nay sang layer khac. Qua
trinh hoc cia ANN thuc ra 1a qua trinh diéu chinh céc trong s6 Weight cuaa cac di
liéu dau vao dé co duogc két qua mong mudn.
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Summation Function (Ham téng): Tinh téng trong sb cua tat ca cac input
dugc dua vao mdi No-ron. Ham tong cia mot No-ron dbi véi n input dugc tinh
theo cong thuc sau:

XiW;

-

=1

Transfer Function (Ham chuyén d6i); Ham téng ctia mot no-ron cho biét
kha nang kich hoat ctia no-ron d6 con goi 1a kich hoat bén trong. Cac no-ron nay
c6 thé sinh ra mot output hodc khong trong mang ANN, néi cach khac rang c6 thé
output ctia 1 No-ron cé thé dugc chuyén dén layer tiép trong mang No-ron theo
hodc khong. Mdi quan hé giita ham tong va két qua output duoc thé hién bang
ham chuyén doi.

Viéc lya chon ham chuyén doi c6 tac dong 16n dén két qua dau ra cua
mang ANN. Ham chuyén d6i phi tuyén duoc sir dung pho bién trong mang ANN
la hodc sigmoid hodc tanh.

1
f(”)_l exp(—z)°
ef —e °
z) = tanh(z) = —
(2) = tamh(z) = S5,

Trong d6, ham tanh 13 phién ban thay d6i ti 1 ctia sigmoid , tirc 1a khoang
gia tri ddu ra ctia ham chuyén ddi thudc khoang [-1, 1] thay vi [0,1] nén ching
con goi 1a ham chuan héa (Normalized Function).

Két qua xir 1y tai cac no-ron (Output) dbi khi rat 1on, vi vy ham chuyén
d6i duoc str dung dé xir Iy output nay trude khi chuyén dén layer tiép theo. Doi
khi thay vi sir dung Transfer Function nguoi ta st dung gid tri ngudng (Threshold
value) dé kiém soat cic output ctia cic neuron tai mot layer nao d6 trudc khi
chuyén cac output ndy dén cac Layer tiép theo. Néu output ciia mot neuron nao
d6 nhé hon Threshold thi n6 sé¢ khong dugc chuyén dén Layer tiép theo.

Mang no-ron cia chung ta du doan duwa trén lan truyén thang (forward
propagation) 1a cic phép nhan ma tran cing véi activation function dé thu dugc
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két qua dau ra. Néu input x 13 vector 2 chiéu thi ta c6 thé tinh két qua du doan
$ bang cong thire sau

z, =xW; + by

a, = tanh(z;)

zZ, = a W, + by

a, =9y = softmax(z,)

Trong d6, z; 1a input cua layer thir i, a; la output caa layer thir i sau khi ap
dung activation function. Wy, by, W,, b, 1a cac thong sb (parameters) can tim ctia
mo hinh mang no-ron.

Huén luyén dé tim cac thong sé cho mé hinh twong duong véi viée tim cac
thong s6 Wy, by, W,, b,, sao cho d6 151 ctia mo hinh dat duoc 13 thip nhat. Ta goi
ham d6 16i cia mé hinh 12 loss function. Bi véi softmax function, ta ding cross-
entropy loss (con goi la negative log likelihood).

Néu ta c6 N dong dit liéu huan luyén, va C nhom phan 10p (trudng hop nay
la hai 16p nam, nir), khi d6 loss function giira gia tri du doan y va y duoc tinh nhu
Sau

Ly, 9) = —% Z Z Ynil0ogy,;

neN ieC

Y nghia cong thire trén nghia 1a: 1y tong trén toan bd tap huin luyén va
cong don vao ham loss néu két qua phan 16p sai. PO di biét giita hai gia
tri 9 va y cang 16n thi do 16i cang cao. Muc tiéu cta chiing ta 13 ti thiéu hoa ham
16i nay. Ta c6 thé sir dung phuwong phap gradient descent dé t6i tiéu hoa ham 16i.
Co hai loai gradient descent, mot loai vdi fixed learning rate dugc goi la batch
gradient descent, loai con lai ¢ learning rate thay doi theo qua trinh huan luyén
duoc goi 1a SGD (stochastic gradient descent) hay minibatch gradient descent.

Gradient descent can cac gradient 1a cac vector c6 dugc bang cach lay dao

al. alfl. al. ar

ham cua loss function theo tirng thong s AT, @y, s, @, Dé tinh cac gradient
nay, ta st dung thuat toan backpropagation (lan truyén nguoc). iy 1a cach hiéu
qué dé tinh gradient khai diém tir output layer.


https://en.wikipedia.org/wiki/Cross_entropy#Cross-entropy_error_function_and_logistic_regression
https://en.wikipedia.org/wiki/Cross_entropy#Cross-entropy_error_function_and_logistic_regression
http://cs231n.github.io/optimization-1/
http://cs231n.github.io/neural-networks-3/#anneal
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Ap dung backpropagation ta co cac dai luong
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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 ty 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 tuong cua RNN d6 1a thiét ké mot Neural Network sao cho ¢é kha ning
xtr ly duoc thong tin dang chudi (sequential information), vi du mot cau 1a mot
chudi gom nhiéu tir.

Recurrent ¢6 nghia 1 thuc hién lap lai ciing mot tac vu cho mdi thanh phan
trong chudi. Trong do, 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 nho
dugc thong tin da tinh toan truedc d6. Khong nhu cac mo hinh Neural Network
truyén théng do 1a thong tin dau vao (input) hoan toan doc 1ap voi thong tin dau
ra (output). V& ly thuyét, RNN c6 thé nhé dugc thdng tin cua chudi ¢é chiéu dai
bat ki, nhung trong thuc té md hinh nay chi nhé dugc thong tin & vai budc trudc
do.
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2.3.2 Céac wng dung cia RNN
e MO0 hinh ngbn ngir va phat sinh van ban

M6 hinh ngdn ngit cho ta biét xac suat caa mot cau trong mot ngdn ngir 1a
bao nhiéu (vi du x&c suat p(“hdm qua | the# ndm ) = 0.001; p(“ndam thir hom la
qua”) = 0). Day ciing 1a bai toan dy doan xac suét tir tiép theo ctia mot cau cho
trudc la bao nhiéu.

T bai toan nay, ching ta cd thé ma rong thanh bai toan phat sinh vin ban
(generating text/generative model). M6 hinh nay cho phép ta phat sinh ra van ban
méi dua vao tap dit liéu huan luyén. Vi du, khi huan luyén mé hinh nay bang cac
van ban truyén Kiéu, ta c6 thé phat sinh duoc cac doan vin tya truyén Kiéu. Tuy
theo loai dit liéu huan luyén, ta s& ¢ nhiéu loai tng dung khac nhau.

e Dich may

Bai toan dich may (Machine Translation) [5, 7] twong tu nhu m6 hinh ngén
ngit. Trong d6, input 13 chudi céc tir cia ngdn ngit ngudn (vi du tiéng Brc), output
la chudi cac tir ciia ngdn ngit dich (vi du tiéng Anh). Diém khéc biét ¢ day do 1a
output chi c6 thé du doan duoc khi input dd hoan toan dugc phan tich. Diéu nay
la do tir duoc dich ra phai co day du thong tin cta cac tir trude do.

Awesome sauce
Vi

s

Hinh 2.3: Ung dung RNN trong may d;ch.
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e Phat sinh mé ta cho anh (Generating Image Descriptions)

RNN két hop véi Convolution Neural Networks [48] c6 thé phat sinh ra
duoc cac doan mo ta cho anh. M6 hinh ndy hoat dong bang céch tao ra nhitng cau
mo ta tir cac dac trung ruat trich dugc trong buc anh.
llhat"

“straw” END

START “straw” “hat”

Hinh 2.4: Ung dung RNN phét sinh mé td cho danh.

2.3.3 Huan luyén mang

Huan luyén RNN tuong ty nhu huan luyén Neural Network truyén thong.
Chung ta ciing sir dung dén thuat toan backpropagation (lan truyén nguoc) nhung
c6 mot chat tinh chinh. Gradient tai mdi output khong chi phu thuoc vao két
qua tinh toan cua budc hién tai ma con phu thudc vao két qua tinh toan cua cac
budc trude do.

Vi dy, dé tinh gradient tai thoi diém t = 4, ta can backpropagation 3 buéc
trudc d6 va cong don cac gradient ndy lai véi nhau. Ki thuat nay goi la
Backpropagation Through Time (BPPTT) [42]. Biém han ché ¢ dy d6 1a hidden
layer khdng c6 tri nhé dai han. Van dé nay con goi la vanishing/exploding gradient
problem va nhu vay, LSTM dugc sinh ra dé giai quyét van dé nay.
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2.3.4 Cac phién ban mé rong cia RNN
Trong vai nim qua, cac nha nghién cru da phat trién nhiéu loai mang RNNs
ngay cang tinh vi dé giai quyét cac mat han ché cia RNN. Dudi day, 1a mot sb

phién ban mé rong cua RNN.
Bidirectional RNN (RNN hai chiéu): dua trén y tuéng output tai thoi diém
t khong chi phu thudc vao céc thanh phan trudc d6 ma con phu thudc vao cac
thanh phan trong tuong lai. Vi du, dé dy doan mét tir bi thiéu (missing word) trong
chudi, ta can quan sét cac tir bén trai va bén phai xung quanh tir 6. M6 hinh nay
chi gom hai RNNs nap chong 1én nhau. Trong d6, cac hidden state duoc tinh toan

dwa trén ca hai thanh phan bén trai va bén phai caa mang.

Hinh 2.5: Mang RNN hai chiéu.

Deep (Bidirectional) RNN: twong tu nhu Bidirectional RNN, diém khéc

biét d6 1a mo hinh nay gom nhiéu tang Bidirectional RNN tai mdi thoi diém. Mo
hinh nay sé cho ta kha nang thuc hién cac tinh toan nang cao nhung doi hoi tap

huan luyén caa ching ta phai du 16n.
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Hinh 2.6: Mang RNN nhiéu tang.

Long short-term memory networks (LSTM): md hinh nay c6 céu tric
tuong ty nhu RNNs nhung c¢é cach tinh toan khac ddi véi cac trang thai an.
Memory trong LSTMs duoc goi 1a cells (hat nhan). Ta c6 thé xem day 1a mot hop
den nhén thong tin dau vao gom hidden state “:-: va gia tri =.. Bén trong céc hat
nhan nay, ching s& quyét dinh théng tin ndo can luu lai va théng tin ndo can xo6a
di, nhd vy ma mo hinh nay cé thé luu trit dugc thdng tin dai han. Chi tiét mo
hinh mang nay duoc gidi thiéu trong muc 2.4.

2.4 Mang Long Short Term Memory
2.4.1 Van dé phu thudc qua dai

Y tuong ban dau ciia RNN 1a két ndi nhitng thong tin trude d6 nham hd trg
cho cac xir Iy hién tai. Nhung d6i khi, chi can dua vao mot sé théng tin gan nhat
dé thuc hién tac vy hién tai. Vi du, trong md hinh hda ngén ngi, chling ta c6 gang
dur doan tir tiép theo dua vao céc tir trude d6. Néu chiing ta dy doan tir cudi cing
trong cau “dam_may bay trén bau_troi”, thi chung ta khong can truy tim qué nhiéu
tir trude do, ta co thé doan ngay tir tiép theo s& 1a “bau_trdi”. Trong trudng hop
nay, khoang cach t4i thong tin lién quan dugc rat ngan lai, nang RNN c6 thé hoc
va st dung cac thong tin qua khu.
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Hinh 2.7: RNN phy thugc short-term.

&> —@

Nhung ciing c6 truong hop ching ta can nhiéu thong tin hon, nghia 1a phu
thudc vao ngir canh. Vi du nhung khi du doan tir cubi cing trong doan van ban
“Téi sinh ra va Ion 1én ¢ Viét Nam ... Téi c¢6_thé n6i thuan_thuc Tiéng_Viér.”
Tir thdng tin gan nhat cho thay rang tir tiép theo 1a tén mot ngdn ngit, nhung khi
ching ta muén biét cu thé ngdn ngir nao, thi can quay vé qua khir xa hon, dé tim
duoc ngit canh Viét_Nam. Va nhu vay, RRN c6 thé phai tim nhitng théng tin c6
lien quan va s6 luong cac diém dé trd nén rat lon.

Khéng duoc nhu mong doi, RNN khong thé hoc dé két néi cac thong tin lai
véi nhau.
A
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Hinh 2.8: RNN phu thugc long-term.
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V& ly thuyét, RNN hoan toan cd kha ning xu Iy “long-term dependencies”
[14], nghia 13 thong tin hién tai co dugc 1a nhd vao chudi thong tin trude d6. Pang
budn 13, trong thuc té, RNN dudng nhu khong c6 kha ning nay. Van dé nay da
dugc Hochreiter (1991) [German] and Bengio, va cdng su dua ra nhu mot thach
thic cho mé hinh RNN.

Rat may 13 ching ta dd c6 mang LSTM giai quyét duoc van dé nay!
2.4.2 Kién tric mang LSTM

Long Short Term Memory network (LSTM) la truong hop dac biét cua
RNN, c6 kha nang hoc long-term dependencies. M6 hinh nay duoc gidi thiéu boi
Hochreiter & Schmidhuber (1997) [12], va duoc cai tién lai. Sau d6, mé hinh nay
dan trg nén phod bién nhod vao cac cong trinh nghién ciru gan day. M6 hinh nay c6
kha nang twong thich v&i nhiéu bai toan nén dugc sir dung rong rdi & cac nganh
lién quan.

LSTM duoc thiét ké nham loai bé van dé phu thudc qua dai [14]. Ta quan
st lai m6 hinh RNN bén dudi, cac layer déu mac ndi véi nhau thanh cac module
neural network. Trong RNN chuan, module repeating nay c6 cau tric rat don gian
chi gdm mot I6p don gian tanh layer.

®_
®
&

Hinh 2.9: Cac mo-dun lap cua mang RNN chzza mot layer.

LSTM ciing c6 cau tric mat xich twong tu, nhung cac module 1ap c6 cau
trdc khac han. Thay vi chi ¢ mot layer neural network, thi LSTM c6 téi bbn layer,
tuong tac voi nhau theo mét ciu tric cu thé.



©
@ ) T
A | [IelsT]] A I

I
&) ® &)

Hinh 2.10: C4c md-dun Idp ciia mang LSTM chaa bon layer.

Trong d0, cac ky hiéu st dung trong mang LSTM duoc giai nghia nhu hinh
2.9 sau day:

e Hinh chit nhat nén vang 1 c4c I6p an caa mang no-ron

e Hinh tron nén hong biéu dién toan tir Pointwise

e DPuong ké gop lai voi nhau biéu thi phép néi cac toan hang

e Va duong ré& nhanh biéu thi cho su sao chép tir vi tri ndy sang vi tri khac

Neural Network Pointwise Vector
Layer Operation Transfer

Concatenate Copy

Hinh 2.11: Céc ki hi¢u siz dung trong mang LSTM.
2.4.3 Phan tich mo hinh LSTM

C6 1& sau khi quan sat md hinh thiét ké caa LSTM, chiing ta nhan ra ngay,
day 1a mot bang mach s, gom cac mach logic va cac phép toan logic trén do.
Thong tin, hay néi khac hon 14 tan s6 cia dong dién di chuyén trong mach s& duoc
lwru trix, lan truyén theo cach ma ching ta thiét ké bang mach.

Mau chét caa LSTM la cell state (té bao trang thai), duong ké ngang chay
doc & trén top diagram. Cell state giéng nhu bang chuyén. N6 chay xuyén thang
toan bd mac xich, chi mot vai tuong tac nho tuyén tinh (minor linear interaction)
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dugc thuc hién. Diéu nady gilp cho théng tin it bi thay ddi xuyén sudt qua trinh
lan truyén.

(‘1 1 ("

®
®
v

Hinh 2.12: Té bao trang thai LSTM gidng nhw mét bing truyeén.

LSTM c0 kha nang thém hodc bdt thong tin vao cell state, dugc quy dinh
mot cach can than boi cac cau trdc goi 1a cong (gate). Cac cong nay la mot cach
(tuy chon) dé dinh nghia thong tin bang qua. Chang duoc tao bai ham sigmoid va
mot toan tir nhan pointwise.

_®_

Hinh 2.13: Céng trang thai LSTM.

Ham kich hoat Sigmoid c6 gid tri tir 0 — 1, md ta d6 1on thong tin dugc phep
truyén qua tai mdi 16p mang. Néu ta thu dugc zero diéu ndy c6 nghia 1a “khong
cho bat ky cai gi di qua”, nguoc lai néu thu dugc gia tri 1a mot thi c6 nghia 1a “cho
phép moi thir di qua”. Mot LSTM ¢6 ba céng nhu vay dé bao vé va diéu khién
cell state.

Qua trinh hoat dong cia LSTM dworc thong qua cac buéc co ban sau:

Budc dau tién caa md hinh LSTM la quyét dinh xem thdng tin nao ching
ta can loai bo khoi cell state. Tién trinh nay dugc thuc hién théng qua mot sigmoid
layer goi 1a “forget gate layer” — cong chan. Dau vao 1a h,_; va x,, dau ra 1a mot
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gia tri nam trong khoang [0, 1] cho cell state C,_,. 1 twong dwong véi “giir lai
thong tin”, 0 trong duong véi “loai bo thong tin”.

fi =0 (Ws-lht—1,2¢] + by)

Hinh 2.14: LSTM focus f.

Budc tiép theo, ta can quyét dinh thdng tin nao can duoc luu lai tai cell
state. Ta c6 hai phan. Mot, single sigmoid layer duoc goi 1a “input gate layer”
quyét dinh céc gia tri chiing ta s& cap nhat. Tiép theo, mot tanh layer tao ra mot
vector ing vién mai, ¢ 2 duogc thém vao trong 0 trang thai.

’f = (7(”","[1”_1.;17;] + 1),‘)

0{ — t‘dllll(”'y(,'-[h;_l..‘I?,] -+ [)(.)

Hinh 2.15: LSTM focus i.

O budc tiép theo, ta s& két hop hai thanh phan nay lai dé cap nhat vao cell
state. LUc cap nhat vao cell state cii, ©+-1, vao cell state méGi €. Ta s& dua state cli
ham /i, dé quén di nhiing gi trude d6. Sau do, ta s& thém i« = €' . Pay 1a gia trj ung
vién mai, co gidn (scale) s luong gia tri ma ta mudn cap nhat cho mdi state.
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Hinh 2.16: LSTM focus c.

Cudi cung, ta can quyét dinh xem thong tin output 1a gi. Output nay can
dwa trén cell state cua ching ta, nhung s& duoc loc bét thong tin. Dau tién, ta s&
ap dung single sigmoid layer dé quyét dinh xem phan nao cua cell state ching ta
du dinh s& output. Sau do, ta s& day cell state qua tan/ (day gié tri vao khoang -1
va 1) va nhan véi mot output sigmoid gate, dé gitr lai nhitng phan ta muén output
ra ngoai.

[y
=T 0 =0 (H-"“ [}»1»1_1..1,',] + [)O)
0y 0
he-1 A h hy = oy * tanh (Cy)

A

Hinh 2.17: LSTM focus o.

M0 hinh LSTM la mét budc dot pha ma ching ta dat dugc tir mé hinh RNN.
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CHUONG 3: MO HINH POI THOAI VOI MANG NO-RON

Chuong nay sé& giéi thiéu vé mo hinh ngén ngit ¢ thé san sinh ra vin ban
sau khi duoc huan luyén boi mét mang no-ron, déng thoi dé cap dén mé hinh
chudi tuan tu lién tiép sequence to sequence. Va s& di xem xét 1am thé nao dé xay
dung dugc mot mo hinh di thoai s dung mang no-ron.

3.1 MO0 hinh ngdn ngir phat sinh vin ban

Nén tang cua viéc xay dung mé hinh chudi tuan ty (vi dy, md hinh dich
may) 1a md hinh ngén ngit. O mic cao, mot md hinh ngdn ngir d6n nhan chudi
cac phan tir dau vao, nhin vao tiing phan tir cia chudi va ¢ gang dé du doan céac
phan tir tiép theo ciia chudi van ban. C6 thé mo ta qua trinh nay bang phuong trinh
ham s6 sau day:

Y = f(Ye1)

Trong d6, Y, 1a phan ta chudi ¢ thoi diém t, Y,_, 1a phan tir chudi & thoi
diém trudc d6 (t — 1), va f 1a ham &nh xa cac phan tir trude d6 cua chudi sang
phan tu tiép theo cua chudi. Boi vi ching ta dang dé cap dén mé hinh chudi sir
dung mang no-ron, f dai dién cho mang no-ron ma cé thé dyu doan duogc phan ta
tiép theo cua mot chudi, duoc cho trude bai mot phan tar hién tai trong chudi do.

M6 hinh ngdn ngit c6 thé sinh san, khi duoc huan luyén thi ching cé thé
duoc sir dung dé sinh ra cac chudi thong tin bang cach cho két qua dau ra ¢ budc
trudc tro lai lam dau vao caa mo hinh. Hinh vé dudi day 1a so dd cho thay viéc
huan luyén va qua trinh sinh san cia mot md hinh ngén ngit.

Cho mét chudi 1a ABCD. Mt chudi dau vao 1a mot 1at cét caa chudi cho
dén phan tir cubi. Chudi dich target 1a mot lat cat caa chudi tir phan tir thir 2.
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Sequence
A > B > C > D
t=1 t=2 t=3 t=4
Input Sequence Target Sequence
A > B > C B > C > D
t=1 t=2 t=3 t=2 i=3 t=4

Hinh 3.1: M6 hinh phat sinh van ban

Generation
Inputs Training Predictions
Inputs Predictions
A > >| B
A > > B
=1 t=2
t=2
B s| Language >| ¢
model | Language s C
1=2 t=3 | model
t=3
C > > D .
i —> D
=3 t=4
t=4

Hinh 3.2: Qua trinh hudn luyén va phdt sinh vén ban

Trong qua trinh training, mé hinh c¢é gang du doan phan tu tiép theo cua
chudi target dugc cho bai phan tir hién tai caa chudi target. Trong qua trinh sinh,
mo hinh sinh s& lay két qua da duogc sinh ra ¢ budc trude lam dau vao cho lan dy
bao tiép theo.

C6 nhiéu cach khac nhau dé xay dyng mot mé hinh ngén ngit, nhung trong
luan van nay chi dé cap dén viéc huan luyén md hinh ngén ngit dit trén Mang no-
ron tai phat RNN. Nhu da biét mang RNN giéng véi mang ANN truyén théng,
nhung chung thao tac va xu ly cac dix liéu dang chudi. V& co ban mang RNN tiép
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nhan mdi phan tr cua chudi, nhan phan tir véi mot ma tran, sau d6 cong tong két
qua véi két qua ¢ budc trudc cia mang. Ta ¢ phuong trinh biéu dién nhu thé sau.

h: = activation(X;W, + hy_ Wp,)

Pé sir dung mang RNN cho md hinh ngén ngir, chiing ta s& dwa chudi dau
vao tirt = 1 dén t = seq_length — 1 va ¢b gang du doan chudi twong tu tir t = 2
dén t = seq_length — 1. Khi dau ra cuia RNN duoc dya trén tat ca cac dau vao cua
sequence, thi output ctia né dugc biéu dién bai ham Y, = g(f (Ye—1, Ye—z) o) Ye1)).
Ham f tao ra trang thai tiép theo cua mang RNN, trong khi ham g &nh xa trang
thai cia RNIN vao mat gia tri trong tap cac tur vung target (vocabulary). Mot cach
don gian, f cho ra mot trang thai an caa mang, trong khi ham g cho dau ra cua
mang — gidng vai softmax layer caa mang no-ron don gian.

Khéng giéng vai cac md hinh ngdn ngir don gian 1a chi du doan xac suat
cho tur tiép theo khi duoc cho bai tir hién tai, mé hinh RNN chup lai toan bd boi
canh cua chudi dau vao. Do d6, RNN du doan x4c suit tao ra cac tir tiép theo dua
trén cac tir hién tai, ciing nhu tat ca cac tir trudc.

3.2 M0 hinh chudi tuan ty lién tiép seq2seq

RNN c6 thé duoc str dung nhu 1a mé hinh ngdn ngit cho viéc du doan céac
phan tir cia mét chudi khi cho bai cac phan ti trude d6 ciia mot 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 ching ta chi co thé thao tac trén mot
chudi don, trong khi viéc dich hoat dong trén ca hai chudi — chudi dau vao va
chudi dugc dich sang.

Cac md hinh chudi sang chudi dugc xay dyung bén trén md hinh ngdn ngir
bang viéc thém vao mot bo ma hda Encoder va mot bo giai md Decoder. Trong
budc ma hda encode, mot md hinh chuyén dbi mot chudi dau vao (vi du nhu mot
cau tiéng Anh) thanh mot dai dién ¢ dinh. Trong buéc giai md decode, mot mo
hinh ngén ngit duoc huan luyén trén ca hai chudi output dugc dich ra va chudi dai
dién cb dinh (tir bo ma hoa encoder). Khi bo md hda nhin thiy ca hai théng tin
chudi dau va da duoc ma hda va chudi duoc dich ra, nd cé thé du doan thong minh
hon vé c4c tir twong lai dua va céc tir hién tai. Vi du, trong mot md hinh ngdn ngix
chuan, chling ta cd thé thidy mot tir “di” trong tiéng Viét va khong chic tir tiép
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theo 1a vé su dich chuyén bang hai chi duéi (vi du: 16i di rat nhanh nhung van
khéng dudi kip anh dy) hay chi mot ngudi nao d6 da chét (vi du: Anh dy ra di ma
khong kip noi loi tring troi). Tuy nhién, néu ching ta da di qua mot bbi canh cua
bo ma hoa, thi b giai ma nhan ra rang cac chudi dau vao dang dé cap dén viéc di
chuyén cua con ngudi, chir khéng phai suc viéc mot nguoi da chét. Véi bdi canh
d6, bd giai ma cd thé lva chon tir ké tiép thich hop va cung cap mét ban dich chinh
X4C.

Mo hinh chudi sang chudi Seq2seq, [5] dwgc gidi thiéu trong bai bao
“Learning Phrase Representations using RNN Encoder-Decoder for Statistical
Machine Translation”, ké tir 6 da tré thanh mé hinh cho cac hé thong dbi thoai
(Dialogue Systems) va May dich (Machine Translation).

Nhu vay, chling ta da ¢ thé hiéu dugc co ban vé md hinh chudi sang chudi,
chiing ta cd thé xem xét 1am thé nao dé xay dung dugc mot md hinh dich st dung
mang no-ron: Vi bd mé hoa, sé st dung mot mang RNN. Mang nay s€ xu ly
chudi dau vao, sau d6 chuyén né thanh chudi dau ra ciia né vao bo giai ma decoder
nhu mét bién ngit canh. Véi bd giai ma, ciing sir dung mét mang RNN. Nhiém vu
ctia né 1a xem két qua duoc dich, va sau d6 ¢ gang du doan tir tiép theo trong
chudi duoc giai ma khi da biét duoc tir hién tai trong chudi di duoc dich. Sau khi
huan luyén, mé hinh ¢ thé dich bang viéc ma héa cdu ma ching ta muén dich va
sau d6 chay mang & ché do sinh vin ban. M6 hinh chudi sang chudi dugc mo
phong nhu hinh dudi day:
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Input Sequence

O
O

A » B

t=1 t=2 t=3 =4

Target Sequence

W > X > Y > Z
t=1 =2 t=3 =4
Encoder input Encoded states
seguence
B& ma hoa

.
C

] Encoder context—J
Decoder input
sequence Decoder output

Bo6 gidi ma
Decoder

Y

Encoder

W
W

Hinh 3.3: M6 hinh chudi lién tiép (chudi sang chuai) seq2seq.

Mo hinh chudi sang chudi, bo ma hda sinh ra mot chudi cac trang thai. Bo
giai ma 12 mot mé hinh ngén ngir vai mot tham sé bo sung cho céc trang thai cudi
cung cua bo ma hoa.

Nhu vy, chiing ta di thiy dugc mot mé hinh ngdn ngit don gian cho phép
ching ta mé hinh hda céac chudi don gian bang viéc du doan tiép theo trong mot
chudi khi cho mét tir truée d6 trong chudi. Thém nita Ia chiing ta da thay qua trinh
xay dung mot mo hinh phurc tap c6 phan tach cac budc nhu ma hoa mot chudi dau
vao thanh mét béi canh, va sinh mét chudi dau ra bang viéc sa dung mot mang
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no-ron tach biét. Trong phan sau sé trinh bay cach thiét ké mot mo hinh ddi thoai
dya vao md hinh chudi sang chudi seq2seq.

3.3 Mo hinh di thoai seq2seq

Ban than mé hinh seq2seq né bao gém hai mang RNN: M6t cho bo ma hoa,
va mot cho bo giai ma. Bo ma hda nhan mot chudi (cau) dau vao va xir Iy mot
phan tir (tir trong cau) tai mdi budc. Muc tiéu cua né 1a chuyén ddi mot chudi céc
phan tir vao mot vecto dic trung cé kich thudce ¢b dinh ma né chi ma héa thong
tin quan trong trong chudi va bo qua céc théng tin khdng can thiét. C6 thé hinh
dung ludng dit liéu trong bo ma hoa doc theo truc thoi gian, giong nhu dong chay
thong tin cuc bo tir mot phan ter két thic cua chudi sang chudi khac.

b e bt — 1
) L) TV 0

%:> .:> -:> > % %a %9
B%n Kt?ée Kh'lgng ETOS J _ J _ J k_J

LSTM Encoder LSTM Decoder

Hinh 3.4: M6 hinh déi thoai seq2seq.

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

3.4 Nhirng thach thirc chung khi xay dung mé hinh déi thoai

C6 mot sb thach thic thé hién mot cach rd rang hoic khong thé thay rd khi
xay dung mot mod hinh d6i thoai ndi chung dang 13 tAm diém duogc chd y bai nhiéu
nha nghién cuu.
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3.4.1 Phu thugc béi canh

Dé sinh ra cac cau tra 1i hop ly, cac hé théng ddi thoai can phai két hop
véi ca hai bdi canh ngdn ngit va bbi canh vat ly. Trong cac hoi thoai dai, nguoi
noi can theo ddi va nhé dugc nhitng gi da duge ndi va nhung thong tin gi da duoc
trao doi. Do 1a mot vi du vé bbi canh ngdn ngir. Phuong phap tiép can pho bién
nhat 12 nhing cudc hoi thoai vao mot Vector, nhung viée 1am nay dbi véi doan
hoi thoai dai la mot thach thure 1on. Cac thir nghiém trong cac nghién ctru [3], [15]
déu di theo hudng ndy. Huéng nghién cau nay can két hop céc loai bdi canh nhu:
Ngay/gio, dia diém, hoic thdng tin vé mot nguoi.

3.4.2 Két hgp tinh cach

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

message  Where do you live now?

response | 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, you?

Hinh 3.5: Vdn dé phu thugc béi canh va tinh cach.

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 cac cu tra loi nhat
quan vé ngir nghia. M6 hinh nhu thé dang dugc nghién ctu trong [10], tao ra
nhitng budc dau tién tap trung vao hudng mé hinh héa tinh cach.
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CHUONG 4: XAY DUNG MO HINH POI THOAI CHO TIENG VIET

Chuong nay sé& di xdy dung mot mo hinh d6i thoai sir dung mang no-ron tai
phat, ma s& doc chudi dau vao tuan tu tai mdi thoi diém, va du doan mot chudi
dau ra, cling mot dau hiéu tai mot thoi diém. Bong thoi, cling dé cap dén céc van
dé khi thiét ké va xay dung mé hinh sir dung mang no-ron tai phat.

4.1 Kién tric @ng dung

Mang hoc sau Deep Neural Networks (DNN) la md hinh hoc may cuc ky
manh mé, dat duoc nhitng két qua xuét sac vé cac van dé kho nhu nhan dang giong
noi [13, 7] va nhan dang hinh anh d6i twong [19, 6, 21, 20]. DNN rat manh béi vi
chding c6 thé thuc hién tinh toan song song tuy y véi mot sé luong rat it cac budc.
Hon nita, Mang DNN 16n ¢6 thé duoc huan luyén véi lan truyén nguoc giam sat
bat cir khi nao tap huan luyén duoc dan nhén c6 du thong tin dé xac dinh cac théng
s6 ciia mang. Do d6, néu cd ton tai mot thiét 1ap thong sé cua mot DNN 16n ma
dat duoc két qua tét, giam sat lan truyén nguoc s& tim thay nhiing thdng sé va giai
quyét van de.

M3c du ¢6 sy linh hoat va sitc manh cuaa ching, cdc mang DNN chi c6 thé
duoc &p dung cho c4c van dé ma cac dau vao va cac muc tiéu c6 thé duoc ma hoa
dung cach véi vecto chiéu cé dinh. Pay 1a mot han ché dang ké, vi nhiéu van dé
quan trong duoc thé hién tt nhat véi trinh tu ¢6 d6 dai khong duoc biét trude. Vi
du, nhan dang giong ndi va dich may 1a van dé tuan tu. Twong tu nhu vay, hoi dap
cling c6 thé dugc xem nhur 1a mot anh xa ctia mét chudi tuan ty céc tir, dai dién
cho mot cau hoi, sang mot chudi tir dai dién cho cau tra 1oi.

Cac chudi tuan ty dit ra mot thach thirc d6i véi DNN, vi chling yéu cau cac
chiéu cua cac yéu tb dau vao va dau ra dugc biéu dién cb dinh. Trong luan vin
nay, ching t6i cho thiét ké mot ung dung don gian dya vao kién tric Long Short-
Term Memory (LSTM) [12] c6 thé giai quyét cac van dé chudi tuan tu lién tiép
sequence-to-sequence. Y tudng 1a st dung mot mang LSTM dé doc chudi dau
vao, mot budc thoi gian tai mot thoi diém, dé co duoc biéu dién vector kich thudc
cb dinh, va sau d6 sir dung mot mang LSTM dé trich xuét cac trinh ty dau ra tir
vector d6 (hinh 4.1). Mang LSTM tht hai vé co ban 1a mot mang no-ron tai phét
dwa trén md hinh ngdn ngit [40, 41], ngoai trir viéc né duoc bo sung thém céc diéu
kién trén cac chudi dau vao. LSTM c6 kha ning hoc thanh cong trén dit liéu phu
thuc thoi gian tim xa, 1am cho né tré thanh mot su lwa chon tu nhién cho tng
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dung nay do d6 c6 tré thoi gian dang ké giita cac dau vao va dau ra tuwong ttng cua
ching (hinh 4.1).
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Hinh 4.1: Kién triic mé hinh déi thogi cho tiéng Viét.

= —>

Kién tric mo hinh trén ching t6i dwa vao két qua nghién ciu cia Lé Viét
Qudc cho bai toan hoi dap bang tiéng Anh, trong [6], chung toi ciing sir dung mo
hinh nay s& doc mot cau dau vao tiéng Viét, vi du: “A B C* va sinh ra ra mot cau
tiéng Viét dau ra “W X Y Z*. M0 hinh s& dung du doan sau khi san xuat ra mot
ma hiéu két thuc cau <EOS>. Luu y, mang LSTM doc cau dau vao theo hudng
nguoc lai, boi vi 1am nhu vay s& dua ra nhiéu céc phu thudc ngan han trong cac
dix liéu ma l1am cho céc van dé dugc t6i uu hon nhiéu.

Tiép can cua ching toi s dung mot khung 1am viéc sequence-to-sequence
(seq2seq) dugc mo ta trong [7]. MO hinh nay dua trén mot mang no-ron tai phat,
ma s& doc chudi dau vao tuan ty, mot dau hiéu (token) tai mdi thoi diém, va du
doan chudi dau ra, ciing mot dau hiéu tai mot thoi diém. Trong subt thoi gian huan
luyén, chudi tuan tu dau ra dugc dua vao mo hinh, va viéc hoc ¢ thé hoan tat boi
qua trinh lan truyén nguoc. Mé hinh nay duoc huan luyén dé cuc dai hda cross-
entropy theo dung tuan tu cho bdi canh cia nd. Trong qué trinh suy luan, mé hinh
cho chudi dau ra dang ma khdng quan sat duoc, bang cach don gian ching tdi nap
vao dau hiéu token di duogc du doan 1am dau vao dé dy doan dau hiéu dau ra tiép
theo. Pay 1a mot phuong phap suy luan "tham lam". Mot cach tiép can it tham
lam s& duoc sir dung tim kiém Beam Search, day 1a thuat toan tim kiém ma c6 thé
phat hién ra mot do thi bang viéc mé rong cac ndt tiém nang trong mot tap co gioi
han, bang cach nap mot vai tng ctr vién ¢ cac bude trudc vao budc tiép theo. Mot
chudi duoc du doan co thé duoc chon dua trén xac suat cua chudi.

Cu thé, gia sir rang ching ta quan sat mot cudc trd chuyén véi hai luot:
ngudi dau tién thot ra "ABC", va ngudi thir hai tra 161 "WXYZ". Ching tdi c6 thé
st dung mdt mang no-ron tai phét, va huan luyén dé anh xa "ABC" sang "WXYZ"
nhu trén hinh 4.1 & trén. Céc trang thai an caa mé hinh khi d6 nhan duoc ky tu
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két thac chudi <EOS>, c6 thé dugc xem nhu 13 vector ngudng suy nghi vi n6 luu
trir cac thong tin cua cau, hoac nghi, "ABC".

Thé manh cua md hinh nay nim & su don gian va tinh téng quét cua no.
Chuing ta cd thé s dung mé hinh nay cho May dich, Hoi dap, va cac cudc trd
chuyén ma khdng can thay doi nhiéu trong kién truc. Viéc &p dung ky thuat nay
dé mod hinh hda cudc ddi thoai ciing rat don gian: cac chudi dau vao c6 thé duoc
néi bdi canh dd duoc trd chuyén vai chudi dau ra 1a cau tra 1oi.

Khong gidng nhu cac nhiém vu don gian hon nhu dich thuat, tuy nhién,
mdt md hinh nhu sequence-to-sequence sé khong thé "giai quyét" thanh céng van
dé cua viéc md hinh hoa ddi thoai do: cac ham muc tiéu duoc tdi wu hoa khong
nam bat duoc muc tiéu thuc té can dat duoc thong qua giao tiép cua con nguoi,
ma thuong |a thdng tin dai han va dya trén trao d6i thong tin cha khdng phai 1a
du doan budc tiép theo. Viéc thiéu mot moé hinh dé dam bao tinh théng nhat va
kién thirc néi chung ciing 1a mot han ché ré rang cia mot mé hinh hoan toan khéng
cd giam sat.

4.2 Cai dat mé hinh

Mang no-ron tai phat RNN [42, 43] 1a mot mang tong quat cua cac mang
no-ron truyén thang cho cac chudi tuan tu. Voi mdi chudi dau vao (xq, ..., x7), 1a
mot mang RNN chuan s& tinh toan mot chudi cac két qua dau ra (v, ..., yr), bang
cach duyét phuong trinh sau:

ht = Slgm(thxt + Whhht_l)
Ye = WYh,

Mang RNN c6 thé d& dang anh xa tuan tu chudi bat ctr khi nao su lién két
gitra dau vao va dau ra duogc biét dén trude khi hét han. Tuy nhién, né khong Ia
cach o rang dé 4p dung mot mang RNN cho cc van dé ma dau vao va dau ra co
d6 dai khac nhau vai cac méi quan hé phuc tap va khong don diéu (thay doi).

Cach 1am don gian nhét cho viéc hoc chudi néi chung 1a anh xa chudi dau
vao thanh mot vector c6 kich thudc ¢b dinh str dung mot mang RNN, nhu da dé
cap dén trong muc 3.4, va sau do, anh xa vector vao chudi dich sir dung mot mang
RNN khac (cach lam nay dugc thuc hién boi Cho va cong su [5]). Trong khi no
c6 thé hoat dong trén nguyén tic ké tir khi RNN duoc cung cip voi tat ca cac
thong tin lién quan, nd s& gap kho khan trong viéc huan luyén do sy phu thudc
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thoi gian dai [12, 44]. Tuy nhién, mang LSTM [12] c6 thé hoc c&c van dé phu
thuoc thoi gian dai, vi vay, st dung mang LSTM c6 thé thanh cong trong trudng
hop nay.

Muc tiéu caa LSTM la dé uéc luong xéac suit co didu kién
DYy eoer Yy |Xg, v, X7) trong d6 (xy, ..., x7) 12 Mot chudi dau vao va (yy, ..., yor)
la chudi dau ra twong g cta nd ¢ chiéu dai T’ c6 thé khac nhau tir T. Mang
LSTM tinh x4c suat co diéu kién nay bang cach c6 duoc thdng tin dai dién ma sd
chiéu ¢b dinh v cua chudi dau vao (x4, ...,x;) duoc tinh bai c4c trang thai an
cudi cling ciia mang LSTM, va sau d6 tinh toan xac suat cua (yy, ..., y+) Vi mot
cong thuc LSTM-LM tiéu chuan ma ban dau trang thai an duoc thiét lap dé dai
dién v caa (x4, ..., x7) :
-
PV VX, oo X7) = HP(%W: Vi e Ve-1)
t=1
Trong phuong trinh nay, mdi phan phdi xac suat p(yy, ..., Yo/ |x1, .., X7)
duoc biéu dién boi mot ham softmax trén tat ca tir trong tir veng. Chang toi st
dung cong thuc LSTM cuaa Graves, trong [45]. Chi'y 1a mdi cau két thic vai mot
ky hiéu dic biét end-of-sentence "<EOS>", cho phép mo hinh dé xac dinh mot
phan phdi cac chudi cua tat ca cac do dai co thé. Xem luoc d6 tong quat trong
hinh 4.1, trong d6 LSTM tinh xac suat dai dién cua “A”, “B”, “C”, “<EOS>" va
sau d6 sir dung dai dién nay dé tinh x4c xuat cua “W, “X”, “Y”, “Z”, “<E0S>".

4.3 Céc van dé va giai phap khic phuc

Co6 mot vai thach thie trong viéc sir dung moé hinh nay. Mot trong nhirng
van dé dang ngai nhat 1a cac mo hinh khdng thé xtr 1y duoc cac chudi dai. Boi vi
hau nhu tat ca cac tng dung chudi sang chudi, bao gom ca dé dai cac chudi. Van
dé tiép theo 1a kich thudce 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. Piéu nay
s& lam cham qua trinh huan luyén, cho du phan ciing caa ban cé thé dap g duoc
kha nang xir 1y. Pai dién cia mot tir 12 rat quan trong. Lam thé nao dé co thé biéu
dién duogc cac tir trong chudi ? St dung one-hot vector (mot cach danh chi so su
Xuat hién cua tir nay trong dir liéu tir dién — vocabulary) cé nghia la ching ta phai
dbi mat véi cac vector thua thét 16n, do kich thude von tir veng 16n ma khong cé
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¥ nghia vé& mit ngir nghia cua tir dugc ma hoa bén trong cac vector one-hot. Sau
day 1a mot s6 van dé ma chiing ta s& gap phai va cach khac phuc.

PADDING — Tao d¢ dai co dinh

Trudce khi huan luyén, ching ta can chuyén dbi do dai caa cac phan tir trong
chudi thanh cac chudi co6 @6 dai cb dinh, bang viéc thém vao cac phan tar dém
PADDING. C4c phan ta dém dic biét ma ching ta s& st dung:

EOS: Két thiic cau (End of sentence)

PAD: Phan dém bu (Filler)

GO: Bat dau giai ma (Start decoding)

UNK: Unknown; tir khong biét, khdng cé trong tir dién tir vung

HowDh e

Xem xét mot cap vi du HOI — DAP sau day:

Q: Ban khoe khong ?

A: Vang tbi khoe.

Gia sur chling ta muédn xur 1y cac doan héi thoai c6 d6 dai 10, két qua cap
Q/A trén s& duoc chuyén d6i thanh nhu sau:

Q : [ PAD, PAD, PAD, PAD, PAD, PAD, “?”, “khong”, “khce”, “Ban” ]
A : [ GO, “Vang”, “t6i”, “khée”, “.”, EOS, PAD, PAD, PAD, PAD ]

BUCKETING - Tranh lu mo thong tin

Bo dém da giai quyét dugc van dé do dai cua cac chudi, nhung hiy xem xét
mot trudng hop cac cau co do dai 16n. Néu cau dai nhat trong tap dix lidu c6 do
dai 1a 100, chiing ta can ma hoa tat ca cac chudi con lai biang d6 dai 100, dé khdng
méat thong tin caa bat ky tir nao. Nhu vay, chuyén gi xay va véi chudi tir “Ban
khde khdng ? . S& c6 97 phan tar dém PAD duoc sir dung khi ma hda mét chudi
cau. Piéu nay s& lam lu mo théng tin thuc té trong cau.

Bucketing giai quyét van dé nay bang viéc dat cac cau vao céac x0 buckets
c6 kich thudc khac nhau. Vi ta c6 mét danh sach cac x6 buckets: [(5, 10), (10,
15), (20, 25), (40, 50)]. Néu d6 dai caa mau héi 1a 4 nhu vi du trén s& dugc dat
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vao x0 (5, 10). Mau hoi s& duoc dém véi do dai 5 va dap an dugc dém voi do dai
10. Trong Iic chay mé hinh (huan luyén hoic du doan), chung ta sé& str dung mot
md hinh khac cho méi bucket, twong ung véi cac do dai cia mau hoi va cau tra
loi. Tat ca nhitng md hinh nay chia sé cac tham sé giéng nhau va do d6 hoat dong
chinh x&c theo cung mét cach.

Néu chiing ta st dung x0 (5, 10), thi cac cau s& dugc ma hoa thanh:

Q. [PAD, “?”, “khong”, “khoe”, “Ban” ]

A: [ GO, “Vang”, “t6i”, “khoe”, “.”, EOS, PAD, PAD, PAD, PAD ]
Word Embedding — Mat do day dac

Word Embedding la mot ky thuat cho viéc hoc mat do day dac théng tin
dai dién cua tir trong mot khong gian vector vai s6 chiéu nhé hon. M&i mét tir ¢o
thé duoc xem nhur 1a mot diém trong khong gian nay, duoc dai dién bai mot vector
c6 do dai cé dinh.

Word Embedding thuong dugc thuc hién trong 16p dau tién cua mang:
Trong d6 16p embedding s& anh xa mot tir (chi s6 index cua tir trong tir dién tir
vung) tir tir dién sang mot vector day dac véi kich thudce dd cho. Trong mé hinh
seq2seq, trong sé cua I6p embedding dugc huan luyén gidng nhau vai cac tham
s6 khac caa md hinh.

Trong nghién cau caa Mikolov va cong su, 2013 [51]. Tac gia dé xuét hai
kién trac dé xay dung word vector d6 1a Continuous Bag-of-Words model
(CBOW), va Continuous Skip-gram model.
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INPUT PROJECTION OUTPUT INPUT PROJECTION  OUTPUT

w(t-2) wit-2)

wit-1)
. \SUM
—- wi(t)

wit+1)

wit-1)

wi(t)

\

—‘ wit+1)
wit+2)

wit+2)
cBOW Skip-gram

Trong d6, kién tric CBOW: Dy doan tir hién tai dya trén ngit canh cua cac
tur trude d6. Skip-gram: Du doan cac tir xung quanh khi cho bai tir hién tai.
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CHUONG 5: THUC NGHIEM VA PANH GIA MO HINH

Chuong nay tién hanh thyc nghiém mé hinh déi thoai cho tiéng Viét bang
viéc ap dung mé hinh ddi thoai Seg2seq trén mién mo. Mo ta vé dir liéu thuc
nghiém ciing nhu cong cu sir dung trong hé thong.

4.1 Dirliéu va cong cu thwc nghiém

Chuing tdi thtr nghiém bo dit liéu trén mién mé st dung bo dit liéu phu dé
phim tiéng Viét duoc lay tir nguén mé OpenSubtitles 2016 [1].

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

60 ngdn ngtwr, 1,689 bitexts

Tong so file: 2,815,754

Tong so tokens: 17.18G

Téng sb cau: 2.60G

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

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

Sau khi tién xtr Iy dix liéu, ching toi thu thap duoc bo dir liéu bao gom
2,078,696 cau van ban tiéng Viét. Cac cong doan lam sach xu Iy dix lidu, chiing
toi da thuc hién qua cac budc sau:

Loai bo cac ky tu dic biét khdng phai chit hoac chir sé (bat dau, két thic
va bén trong mot cau tiéng Viét), ex: - Xin chao, cac ban!, ...

X6a bo cac ky tu phan tach cau khong phai dau cham, dau hoi hodc dau
cham than, ex: @#$%"&*, ...

Xb6a bo cac binh luan, chu thich y nghia cac tu, thuat ngir trong cau,
ex: Chatbot (chuwong trinh ty dong tra loi), ...

Xba bo cac ky tu lap, ky tu phan tach khong c6 y nghia, ex: -, ..., ...
Xo0a bo cac the html, ex: <i>Khi mgt troi 16 dang</i>, ...

Bién dbi bang ma html vé dang cau co ¥ nghia, ex: Cho ch#250;ng
t#244;1 xem c#225;1 c#242;n 1#7841;1 1#224; g#236; n#224;0.


http://www.opensubtitles.org/vi
http://opus.lingfil.uu.se/OpenSubtitles2016.php

o1

e Bién d6i bang md Unicode t6 hop vé dang unicode dung sén,

ia di"nh co” danh tie™"n

Va® no” se™ du‘o’ c thu' a nha_ “n bo’ i nhu’"ng

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

Cong cu str dung:

Trong luan van nay dé thir nghiém duoc moé hinh ching t6i da két hop st
dung cac thu vién md ngudn mé va céc cong cu tu xay dung dé xi Iy dit liéu, huan
luyén mo hinh va du bao.

e NLTK: Cong cu xur Iy ngdn ngit tw nhién ma ngudn ma danh riéng cho
NLP va dugc tich hgp vao Python. N6 dang ngay cang hoan thién va
tich hop cac cong cu mai bai hang ngan lap trinh vién va cong tac vién
trén khap thé gisi. NLTK bao gdm nhimng thu vién ham, cac cong cu
phan tich, cac corpus, wordnet, ... gitip don gian hoa, tiét kiém thoi gian
va cong suc cho cac lap trinh vién.

e VNTK: Vietnamese languague toolkit, do chung t6i xay dung va phét
trién dé xur ly cac van dé co ban cua tiéng Viét, nhu: Tach cu, tach ti,
lam sach van ban, ...

e Subsent: Cong cu hd tro bdc tach dix liéu tir cac file phu dé, do ching
t6i Xay dung va phét trién

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

e Tensorflow: Mot khung lam viéc ma ngudn ma, do Google phat hanh,
duogc sir dung dé xay dung cac md hinh hoc may, tao méi trudng nghién
ctru, thuc hién cac thir nghiém mot cach nhanh chong va dé dang, dic
biét 1a c6 kha ning chuyén d6i cac ban thiét ké prototype téi cac ung
dung trong san xuat.

e Python: Ngdn ngir lap trinh dé xay dung mé hinh déi thoai tiéng Viét.
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4.2  Téch tir tap dir liéu tiéng Viét

Téch tir 1A mot qué trinh xir Iy nham muc dich xac dinh ranh giGi cua cac
tir trong cu vin, ciing c6 thé hiéu don gian rang tach tir 1a qua trinh xac dinh cac
tir don, tir ghép... co trong cau. DS véi xir Iy ngdn ngit, dé c6 thé xac dinh cau
triic ngit phap cua cau, xac dinh tir loai cia mot tir trong cu, yéu cau nhat thiét
dit ra 12 phai xac dinh duoc dau 1a tir trong cau. Van dé nay tudng chimg don gian
Vvéi con nguoi nhung dbi voi may tinh, day 1a bai toan rat kho giai quyét.

Chinh vi 1y do d6 tach tir dugc xem 1a budc xir Iy quan trong di véi cac hé
théng Xu Ly Ngbn Ngir Tu Nhién, dac biét 1a doi véi cac ngdbn ngir thudc ving
Pong A theo loai hinh ngdn ngir don 1ap, vi du: tiéng Trung Qudc, tiéng Nhat,
tiéng Thai, va tiéng Viét. Vai cac ngon ngit thudc loai hinh nay, ranh gigi tir khong
chi don gian 1a nhitng khoang trang nhu trong cac ngon ngir thugc loai hinh hoa
két nhu tiéng Anh..., ma co su lién hé chat ché gita c4c tiéng vai nhau, mot tir co
thé cau tao boi mot hoic nhiéu tiéng. Vi vay dbi voi cac ngdbn ngir thuoc ving
Pong A, van dé cua bai toan tach tir 12 khir duoc sy nhap nhing trong ranh gigi
tur.

Bai vi cac 1y do trén, trude khi dua vao mo hinh huan luyén va tra loi cau
hoi chiing toi dé 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 t6i 1am sach dix liéu, tién xu ly, tach ti, lva chon tap
dir liéu hoc chiing t6i thu duoc bd di liéu, nhu sau:

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

4.3  Khung lam viéc Tensorflow

TensorFlow ™ [a mdt thu vién phan mém nguén mé cho tinh toan s6 st
dung biéu d6 ludng dit liéu. TensorFlow ban dau duoc phat trién boi cac nha
nghién ctu va k¥ su 1am viéc trong nhom Brain Google trong té chtic nghién ciu
may tinh b4o cua Google nhim muc dich tién hanh hoc may va sau nghién cau
c4c mang no-ron than kinh, nhung hé thdng 1a d ndi chung c6 thé ap dung trong
mat loat céc linh vuc khac nhu tét.
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TensorFlow ™ 13 mot hé thdng hoc may hoat dong & quy méd 1én va trong
moi trudng phic tap. TensorFlow [46, 47] sir dung d6 thi ludng dix liéu Dataflow
dé dai dién cho su tinh toan, chia sé trang thai, va cac hoat dong bién doi trang
thai d6. N6 anh xa c4c ndt caa mot do thi dataflow trén nhiéu may trong mot
cluster, va bén trong mot may trén nhiéu thiét bi tinh toan, bao gém CPU, GPU
da 151, cac chip ASIC tiy bién duoc goi 1a tenxo Processing Units (TPUs). Kién
trdc nay rat linh hoat cho phép cho cac nha phat trién ang dung: trong khi truéc
day "tham s6 may chu” thiét ké quan Iy chia sé trang thai (shared state) duoc xay
dung san trén hé thong, TensorFlow cho phép cac nha phét trién dé thir nghiém
c4c t6i wu hoa mai va cac thuat toan huan luyén.

TensorFlow hd trg mot loat cac ung dung, véi su ho tro dic biét manh mé
cho viéc huan luyén va suy luan trén cadc mang hoc sdu Deep Learning [47].
Google da phat hanh TensorFlow nhu 13 mot du &n ma ngudn ma, va né da tro
thanh st dung rong réi cho cac nghién cau hoc may.

Trong bai luan van ndy, ching tdi st dung TensorFlow dé huan luyén va
tao ra cac md hinh ddi thoai cho tiéng Viét, mot két qua rat kha quan khi str dung
TensorFlow 1a ching t6i dat dugc nhitng mé hinh c6 chat lugng tét.

4.4  Két qua thuc nghiém

Do dit liéu thu thap duoc kha 16n, chung toi da chia 1am 4 tap nhé mai tap
500,000 cau d6i thoai phu dé phim tiéng Viét. Va thir nghiém trén 1 tap di lieu
Vvéi cac bo tham sé khac nhau, gom:

e Profile 1:

o 26,746 words

o 74,870 QA
5 Max length
Thoi gian huan luyén: 25 gio
RAM: 4GB

o CPU: 2 Core x4 @ 2.4GHz
e Profile 2:

o 37,693 words

o 180,700 QA

o 7 Max length

o O O
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o Thoi gian huan luyén: 125 gid
o RAM: 4GB
o CPU: 2 Core x4 @ 2.4GHz
e Profile 3:
o 40,348 words
320,419 QA
10 Max length
Thai gian huan luyén: 270 gio
RAM: 4GB
o CPU: 2 Core x4 @ 2.4GHz
e Profile 4:
o 43,033 words
381,474 QA
12 Max length
Thai gian huan luyén: 1,000 gio
RAM: 4GB
CPU: 2 Core x4 @ 2.4GHz

© O O

© O O O

Trong cac lan thir nghiém nay chung t6i da huan luyén mé hinh mang str
dung hai 16p mang LSTM (kich thuéc 16p 4n 256) va kich thudc embeding 12 25.

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

Human: Xin chao Human: Tam biét

Machine: chao Machine: tam biét

Human: Xin chao ! Human: Tam biét anh
Machine: xin chao ! Machine: tam biét

Human: Chao Human: Tam biét cb
Machine: chao Machine: tam biét cac em
Human: Chao ban Human: Tén téi la Vi
Machine: nay ward ! Machine: chao mung
Human: Anh diy a ? Human: G3ap anh sau nhé
Machine: w Machine: tam biét

Human: 0 vay a Human: G3ap anh sau nhé !
Machine: dugc ma Machine: chuic may man !
Human: That khéng ? Human: Ca cé_thé boi khéng ?
Machine: thét chw@ Machine: khéng
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Human: C6 tin duoc khdéng ?
Machine: uh

Human: Ai vay ?
Machine: anh st .

Human: Anh dang & déu ?
Machine: & tu_gia

Human: Anh bao_nhiéu tudi ?
Machine: 20

Human: Anh &y bao_nhiéu tudi 2
Machine: 19

Human: Cé 4y bao_nhiéu tudi ?
Machine: 19

Mot sé trudng hop fail, két qua chua dugce tot dbi voi profile 1.

Human: H6m nay la thang may
Machine: okay

Human: Anh la ai vay
Machine: em 6n rdéi

Human: Anh vidn khée chu ?
Machine: chao anh gray

Human: Con ché dau ?
Machine: thanh_ tra montgomery

Human: Tén anh la gi ?
Machine: jonesy_._ jonesy

Human: Anh con séng khéng ?
Machine: kyle , tuong lai

Human: Ai la John ?
Machine: tao lam viéc giai_thich

Human: 2000
Machine: miriam !

Human: Tinh yéu la cai gi ?
Machine: qua nhén_su thung

Human: C6 ghét ai ?
Machine: bai bdéng

Human: Chim cé_thé bay khéng ?
Machine: quan_té&m dang budn_cuoi

Human: Ai cé6_thé hat dugc ?
Machine: khéng cé ho

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

Két qua khi sir dung huan luyén vai profile 2, tiac 1a mau hoi / cau tra 1oi
c6 d6 dai toi da 1a 7 voi dir liéu 37,693 words va 180,700 QA. Két qua cd mot

chat tién bo va kha quan hon so véi profile 1.

Human: Xin chao
Machine: chao

Human: Xin chao !
Machine: xin chao !

Human: Chao
Machine: chao

Human: Chao ban
Machine: gracie dau réi ?

Human: Anh diy a ?
Machine: duwong nhién

Human: Tam biét
Machine: tam biét

Human: Tam biét anh
Machine: tam biét

Human: Tam biét cé
Machine: tam biét

Human: Tén téi la Vi
Machine: um

Human: G3ap anh sau nhé
Machine: khéng cé gi
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Human: O vay a
Machine: cam on

Human: That khéng ?
Machine: théat

Human: C6é tin duoc khéng ?
Machine: tét théi

Human: Ai vay ?
Machine: la doug

Human: Anh dang & déu ?
Machine: nha ga okubo

Human: Gdp anh sau nhé !
Machine: oh , t&i hy vong thé

Human: Ca cé_thé boi khéng ?
Machine: tdi khdéng dién_ ta

Human: Anh bao_nhiéu tudi ?
Machine: 20

Human: Anh &y bao_nhiéu tudi 2
Machine: 19

Human: Cé 4y bao_nhiéu tudi ?
Machine: 19

Thir nghiém véi cac truong hop fail trong profile 1. Chlng ta thay ngay
duogc két qua da cé vé kha quan hon nhiéu va bam sat dugc y nghia cta cau hoi

hon. Nhung van con mot sb két qua chua duoc thoa man.

Human: H6m nay la thang may
Machine: ba khéng chay mau loan téi

Human: Anh la ai vay
Machine: téi biét

Human: Anh van khée ch& ?
Machine: van_khode

Human: Con ché dau ?
Machine: con ché !

Human: Tén anh la gi ?
Machine: tén anh la gi ?

Human: Anh con séng khéng ?
Machine: cé

Human: Ai la John ?
Machine: ai ?

Human: 2000
Machine: peter

Human: Tinh yéu la cai gi ?
Machine: nam .

Human: C6 ghét ai ?
Machine: khéng ?

Human: Chim cé_thé bay khéng ?
Machine: thuc_ra khéng phai la cu
Human: Ai cé_thé hat dugc ?
Machine: téi

Két qua khi sir dung huan luyén vai profile 3, tac 1a mau hoi / cau tra 1o
c6 do dai tdi da 1a 10 voi dit liéu 40,348 words va 320,419 QA. Pung nhu mong
doi, két qua cho 1an huan luyén nay da dat duoc rat tét vé mat ngir nghia. Céac cau
tra 101 da sat nghia hon, bam sat vgi y caa cau hoi, cung véi cap hoi thoai duoc

dua vao kiém nghiém vai két qua nhu sau:

Human: Xin chao
Machine: chao

Human: Tam biét
Machine: tam biét
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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: théat

Human: C6 tin duoc khdéng ?
Machine: khéng

Human: Ai vay ?
Machine: téi khéng biét

Human: Anh dang & déu ?
Machine: té6i khéng biét

Human: Tam biét anh
Machine: tam biét

Human: Tam biét cé
Machine: tam biét
Tén téi la Vi
téi la gwen

Human:
Machine:

Human: Gdp anh sau nhé
Machine: tam biét

Human: Gdp anh sau nhé !
Machine: chuic may man !

Human: Ca cé_thé boi khéng ?
Machine: t6i khéng biét

Human: Anh bao_nhiéu tudi °?
Machine: t6i khéng biét

Human: Anh 4y bao_nhiéu tudi ?
Machine: 19

Human: Cé 4y bao_nhiéu tudi ?
Machine: 19

Mot s6 két qua fail trong profile 1, da co chat luong 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 b'fmg cau ,,T6i khong biéte.

Human: H6m nay la thang may
Machine: té6i khéng biét

Human: Anh la ai vay
Machine: anh khéng biét

Human: Anh van khée chi ?
Machine: w

Human: Con ché dau ?
Machine: me chau dau ?

Human: Tén anh la gi ?
Machine: téi khéng biét

Human: Anh con séng khéng ?
Machine: khéng

Human: Ai la John ?
Machine: téi khéng biét

2000
khoan cua téi

Human:
Machine:

Human: Tinh yéu la cai gi ?
Machine: chau khéng biét

Human: C6 ghét ai ?
Machine: t6i khéng biét

Human: Chim cé_ thé bay khéng ?
Machine: té6i khéng biét

Human: Ai cé6_thé hat dugc ?
Machine: t6i khéng biét
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Mot s6 két qua khéc, tac 1a cau tra 10i ¢6 vé chua lam thoa man véi cau hoi
cua nguoi hoi, khi test vai mang nay:

Human: Khi nao thi anh qua nha téi ? | Human: Nam nao ?

Machine: khéng Machine: téi khéng biét
Human: Vay thi dé mai nhé , cé duoc Human: Anh bao_nhiéu tudi ?
dugc khéng ? Machine: téi khdéng biét

Machine: khéng
Human: Tén anh la gi ?

Human: Khi nao trdi sang , hay goi Machine: téi khéng biét
téi nhé
Machine: cam_on Human: Khi nao thi anh di vay

Machine: anh khéng biét
Human: V& dén nha hay théng bao cho
moi ngudi biét nhé

Machine: téi khéng biét

Human: Anh cé an dugc mén banh my
khéng ?
Machine: w

Nhu vdy, chung ta d3 nhan thdy rang mang da c6 thé tra 1i nhitng gi da
duoc hoc vai chat luong rat kha quan, phu thudc vao chat lugng caa bo dit liéu
hoi dap. Vi nhung cau hoi khd, chua duoc hoc mang da c6 nhung cau tra loi tr
chéi ,, T6i khong biét~.

Véi mo hinh thir nghiém Profile 4, thoi gian huan luyén khé 1au véi bo di
liéu 16n. Nén chung t6i chua c6 két qua cap nhat trong luan van nay. Nhung 1d
rang, 1a chung ta da thay duoc tin hiéu cai thién chat luong dang ké. Mo hinh ngay
cang tro nén trung thuc hon, bam sat ngit nghia hon!
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KET LUAN

Luén 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
duogc 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 ly
40 ma cd thé theo di sic khoe va tuong tac véi ¢ nhan ma chung t6i dang huéng
toi.

Tur két qua thuc nghiém cua luan vin nay, ching t6i c6 mot s6 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 1o cau hoi (bang viéc tra 1oi bang cac cau “Téi khong biét”, nhung
n6 da hiéu va can tich hgp mot sé ngit nghia co ban. Bang viéc thay doi md hinh
bang cach diéu chinh do dai caa mang hoic tdi uu cuc bd cac cap cau hoi-dap thi
cho két qua véi chat lugng tét hon rat nhiéu, bam sat ngit 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 théng ddi thoai.

Dinh hudng nghién ciu tiép theo, ching tdi tiép tuc lam muot dit liu, dé
tao ra cac mod hinh mai c6 kha nang tra 1oi sat véi ngir canh, dat chat luong cao
hon, giam kha nang lang tranh va dua tinh ca nhan vao trong doan hoi thoai.
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