Ng6 Thi Vinh va Drtg

Tap chi KHOA HQC & CONG NGHE

178(02): 9 - 14
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2Truong Pai hoc Cong nghé — Dai hoc Quéc Gia Ha Ngi

M6 hinh mang noron st dung k¥ thuat hoc sdu da dem lai thanh cong 16n khi ap dung trong cac
linh vuc nhan dang ddi tugng, nhan dang giong noi. Khoang ba nam tré lai day, mé hinh nay dugc
ap dung cho céac cac nhiém vu khac nhau cta xt Iy ngdn ngit ty nhién nhu dich may, phat hién cac
cum tir, trich xuét cac tir duge biéu dién béi cac vecto. Trong dich may, k¥ thuat dich théng ké st
dung mang noron budc dau da dat cac két qua t6t hon so véi md hinh dich théng ké tuyén tinh
truyén thong. Trong bai bao, ching t6i 4p dung m6 hinh mang noron hoc séu cho cép ngon ngir
Nhat-Viét trén tap ngir liéu huén luyén nho duoc thu thap tir wiki va danh gia két qua dat dugc qua
chi s6 BLEU 1a 7,7. Chling t6i ciing chi ra nhitng ton tai can cai tién dé nang cao chat luong hé

thdng dich trong tuong lai.

Tir khéa: xit [y ngon ngiv tw nhién; dich mdy thong ké; dich mdy Nhat-Viét; mang novon hoi quy;

hoc sdu.

GIOI THIEU

Trong xur Iy ngdn ngit tu nhién, dich may hay
con goi la dich ty dong dugc xem la mot
trong nhitng nhiém vy dugc quan tdm hang
dau. Dich may duoc nghién ciu tir nhimng
nam 1950 cua thé ky trude [4]. Ban dau, cac
nha nghién ctru sir dung cac tir dién va voi cac
luat dugc xdy dung bang tay boi cac chuyén
gia dé xac dinh nghia dung cua tir. Cach tiép
can ndy c6 han ché 1a khong thé xay dung
mot hé ludt hoan chinh cho moi ngdén ngi.
Pén nhitng nam 1990, md hinh dich may
thong ké ra doi va dat duoc nhing thanh tuyu
16n trong linh vuc nay [6]. Cac hé théng dich
may thong ké str dung mot kho ngit liéu song
ngtt dugc thu thap bdi cac chuyén gia ngon
ngit trong qué trinh huén luyén. Tuy nhién,
hiéu sudt cua cac hé thong dich may théng ké
phu thudc nhiéu vao cip ngdn ngir dua ra.
Céc thuc nghiém vé dich may théng ké cho
théy hiéu suét ctia hé théng dat duogc t6t nhat
trén nhitng cip ngdn ngit cd cdu tric ngi
phap twong ddng, ching han nhu tiéng Anh
va tiéng Phap. Cac cip ngdn ngit co su khic
biét 16n v& clu tric ngfr phép, dac biét cac
ngon ngu khéng co nguon gbc tir chau Au
nhu tiéng Trung Quéc, tiéng Nhat, ... thi hiéu
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suat hé théng dich giam déng ké. Cac nghién
ctru vé dich may théng ké gan day cho thiy
cac mo hinh mang noron st dung ky thuat
hoc sau dat dugc cac két qua tdt hon so voi
mo hinh dich may thong ké truyén thdng [3],
[9]. Trong d6, cac thuc nghi€ém chu yéu thuc
hién hién trén cic cip ngdn ngit phd bién Anh
- Phap, Anh - Trung, Anh - Nhit, Anh-
buc,..., con cac cdp ngdn ngli khac khong
bao gém tiéng Anh nhu Trung - Viét, Nhat-
Viét thi chua dugc nghién ctru rong rai. Trong
bai bdo chung t6i 4p dung moé hinh mang
noron hoc sau cho cap ngoén nglr Nhat-Viét.
CAC NGHIEN CUU LIEN QUAN

Céch tiép can dich may sir dung mo hinh
mang noron dugc phat trién tir rat sém boi R.
Miikkulainen va M.G. Dyer nam 1991 [10].
Bengio va cac cong sy [2] da su dung mo
hinh mang noron dé hoc cac phan bé cua diy
cac tir voi quy md 16n. Gén day, dich may
dwa trén mang noron dang 1a cach tiép can thu
hat sy cht ¥ nhiéu nha nghién ctru vé dich
may [3], [5], [9], [11]. Trong cach tiép cén
nay, mot b ma hoa (goi la encoder) dugc sur
dung dé mi hoa cac cau dau vao trong ngdn
ngit nguon thanh trinh tu cac cac vecto co do
dai ¢ dinh, sau d6, mot bo giai ma (goi la
decoder) thyc hién giai ma cac vecto co do
dai c6 dinh thanh cac cau dau ra trong ngdn
ngit dich. Qua trinh hudn luyén 1a qué trinh
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cuc dai hoa xéc suit ¢6 diéu kién cua ban dich
mg v6i cac cdu ngudn dwa ra. Cic mang
noron héi quy (goi tat 1a RNN - Recurent
Neural Network) st dung k¥ thuat hoc sau voi
cac don vi an dang LSTM (long short-term
memory) hodgc GRU (gated recurrent units) da
giai quyét dugc van dé bién mat hoic bung )
gia tri gradient ctia cac mang RNN truyén thong
trong qué trinh hudn luyén [3], [11].

Mic du tiéng Viét 1a ngdn ngit ding thir 13
thé gidi vé mirc do duoc su dung rdng rai.
Tuy nhién, cac nghién ctru vé tiéng Viét con
kha it. Khoang 10 nam tré lai day c6 mot )
nhom nghién ciu vé dich may tiéng Viét
nhung chu yéu tip trung vao hé dich Anh-
Viét, Phap-Viét. Hién nay Google 1a h¢ théng
dich m¢é dugce su dung nhiéu nht trén thé gidi
da tich hop tiéng Viét vao hé thdng cua ho.
Hé dich m¢& Google dich kha tbt gitra tiéng
Anh véi cac ngdn nglr khac, tuy nhién vdi cac
cap ngon nglt khac nhu Nhat-Viét Google su
dung tiéng Anh lam trung gian nén chat luong
dich con kha thap [17]. Cac nghién ciru vé
dich Nhat-Viét truc tiép con kha khiém tén
[7], [14] do bj han ché ngudn ngi liéu song
ngit Nhat-Viét va su khac biét vé cau trac ngit
phap va dic trung ngdn ngit. Cho dén nay van
chua ton tai nguon ngit liéu song ngiv Nhdt-
Viét mo nao. Céac nghién ctu vé dich Nhat-
Viét gan day van ap dung dung mo hinh dich
théng ké truyén thong [13].

Trong bai bao nay ching téi ap dung cach
tiép can dich sir dung mé hinh mang noron
hoc sdu duoc dé xuét trong [11], [12] két hop
co ché nhd LSTM [15] cho cdp ngdn ngir
Nhat-Viét va khai thac hé théng ma nguén
mé [16] trong viée xdy dung hé thong.

MO HINH MANG NORON HOC SAU CHO
DICH MAY THONG KE NHAT-VIET

M5 hinh mang noron héi quy

M6 hinh dich may ¢ day su dung mot
Encoder 1a mot mang noron hdi quy thyc hién
mi hoa cic cdu dau vao cia vin ban tiéng
Nhat thanh trinh tu cdc vecto c6 do dai co
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dinh va mét Decoder thyc hién gidi ma cac
trinh tuy cic vecto thanh céc tir trong van ban
tiéng Viét. Mang RNN ¢ ca phia Encoder va
Decoder 13 mang noron nhiéu 16p.

X Y Z <eos>

A B C D <eos> X Y Z

Hinh 1. So d6 cdu triic mang noron sir dung mé
hinh squ‘seq, voi A, B, C, D la cac tir trong ngon
ngit nguon, X, Y, Z la cac tir trong ngon ngir dich

Goi cip (x,y) la cap tuong (ng giita cau
tiéng Nhat trong vin ban ngudn va ciu tiéng
Viét trong van ban dich cua ngir liéu song
ngir. VGi x va y chua ddy céac tir sao cho:
X = (Jvcl,...,xn)~vé‘y =Yy, Ym). Tai
thoi diém t, véi moi dau vao x; RNN Encoder
s€ cap nhat trang thai bo nhé cua nd va sinh
ra trang thai an h, theo cong thirc:

he = o(Wynxe + Whnhe-1) D
Dau ra tai thoi diém t 14 s,(y) duoc tinh theo
cong thtc:

se(y) = Whyh, (2
Phén b x4c suit trén mdi ban dich y 1a:

est(.')’)
Dt (y) - Zy’eY eSt(J/’) (3)

Vi y' # y,Wyn, Wy 12 cic ma tran vudng
cta sd thue duoc khéi tao ban du, trang thai
an h, ban dau dugc khai tao 12 0.

Co ché nhé dang LSTM (Long Short-Term
Memory)

Dé giai quyét van dé bién mat hodc bung nd
gia tri gradient trong qua trinh huin luyén
ching t6i sir dung cac don vi an LSTM dugc
dé xuat trong [15] véi 3 cong dau vao (i),
dau ra (0.), khoé (f) dé tinh gia tri 6 nhé c;
va trang thai 4n h, cho mot don vi an:
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i, = sigmoid(Wy.x; + Wyh;_1) (4) dWhy = dWpy + ds¢. h{ (13)
f, = sigmoid(l;llfgxt + Wyhe_y) ®)  dh, = dh, + W[, ds, (14)
0y = Wex,+W.h,_ 6
.,t sXtTWellt—1 (6) do, = tanh(c,) o dh, (15)
i'r = tanh(Wyx,+Wgh;_y) 04 (e, dh, (16

A ¢, = dcg + tanh'(cy) o 0 ©
€t =Cq o fy Higel (8) ‘ t t t t i
he = c; 0 o, @ He=ceacde "
Ky hiéu o biéu thi phép nhan gitta hai vecto dip =i'¢ o dce (18)
hodc vecto v6i ma trdn, cdc ma tran ftur di'; =i;odc; (19)
Wy, ..., W va vecto hg 1a céc tham s6 d
f g Vva vecto hg la cac tham so dugc dc,_y = f, o dc; (20)

khéi tao ban dau cia md hinh.

Gidi thudt huén luyén

Qué trinh huén luyén gdm 2 pha la lan truyén
thang va lan truyén nguoc voi ham myc tiéu:

J= Z(x,y)ED —logp(y V x) (10)
Véi D 1a tap ngir liéu hudn luyén chira cac
cap cau song nglt Nhat-Viét (x,y) tuong Gng.
Qua trinh huén luyén mang noron dé tinh toan
lwong t6n that trén cdp (x,y) chinh 14 tinh toan
luong ton that trén cac cau dich y, do x 1a cau
ngudn khong thay doi. Goi lugng mat mat I,
tai thoi diém t va duoc tinh nhu sau:

le = —logpe(y¢) (1)
Pha lan truyén thing tinh toan lwong mat mat
ting cdu y trong van ban dich (tiéng Viét) va
trang thai cudi cung ciia ting 4n trong
Encoder dé lam trang thai khéi tao ban dau
ctia Decoder. Giai thuat lan truyén thing nhu
hinh 2. Véi W, 1a ma tran vecto tu (word
embedding) biéu dién tir va Tjgpy, 14 tip cac
ma tran tr Wy, ..., Wy trong cac cong thuc tir
(4) dén (7).

Pha lan truyén ngugc thyc hién nguoc lai so
v6i pha tién bang cach tinh cac gradient twong
g tai mdi thoi diém t dé cap nhat lai gid tri
cho tur dugc dy doan trong ma tran W, theo
cac cong thire 1an luot dugc 4p dung trong cac
giai thuat lan truyén trong hinh 2 va hinh 3
nhu sau:

ds; = 1y — pe (12)

gradient trung gian:

dTy & (g'(Tisemze) © dug). x{ (21)
dTy, < (g'(Tisem2e) © dug). hi_y (22)
Céc gradient dau vao dx, va dh,_, dugc tinh
nhu sau:

dx; < Ty . (9' (Tysemze) © duye) (23)
dhey < Ti?' (9" (Tisemze) © duy) (24)
Giai thuat 2 trong hinh 3 1a giai thuat huin
luyén trong pha lan truyén ngugc.

Qud trinh gidi ma

Qua trinh giai ma s€ thyc hién chon ban dich
t6t nhat tmg v6i mdi cau ngudn dua ra theo
cong thic (25).

T = argmaxP(T v X) (25)
v6i T1aban dich trung gian, T 14 ban dich tt nhat.
Ngit liéu song ngir va thwe nghiém

Trong bai bdo, ching t6i st dung ngir licu
song ngit Nhat-Viét dugc thu thap tu
wikipedia gom 40.000 cip cau. Ngit liéu tiéng
Nhat duoc tach tur st dung cong cu Mecab,
ngit lidu tiéng Viét duoc tach tir sir dung cong
cu vitk.vn. Sau khi loai bd cac cau co do dai
trén 80 tir, chiing t6i chia dit liéu thanh tap huan
luyén gém 35.530 cip ciu, tap phat trién gdm
500 cdp cau, tap kiém tra gdm 1000 cap cau.
Chung t6i tién hanh thuc nghiém hé théng
trén may chu tinh toan hi€u nang cao voi
GPU c6 12GB RAM. S6 lugng tir vung c6 tan
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s6 16n nhét cho ca tap dir ligu tiéng Nhat va
Tiéng Viét 1a 20000 tir. Ching toi tién hanh
thuc nghiém hé théng v6i nhiéu bo tham sb
khac nhau nhu trong bang 1. Thoi gian huan
luyén 8 gio dong hd véi 12000 budc lap, toc
d6 hoc 1a 1,0 va s6 budc nhay 0,2.

Ddnh gid higu sudt hé thong

Dé danh gia hiéu suat cia m0 hinh trén tap dir
lidu, chung toi sir dung chi s6 danh gia do do
trung khop gitra hai van ban song ngtr BLEU
(bilingual evaluation understudy) duoc de
xuat boi Kishore va cac cong sy [8]. Chi )
nay do d6 chinh xac gitra ban dich bang may
vdi ban dich dugc thuc hién bdi cac chuyen
g1a bang cach dén cac cap n-gram tu(rng ung

va ti 1€ cta chung trong ban dich so véi ban
tham chiéu.

KET QUA VA BAN LUAN

Sau khi thyc hién huén luyén voi 4 b tham
s6 nhu bang 1, ching t6i dat dwoc chi sb
BLEU cao nhat la 7.7 sau 12.000 budc 1dp
voi 2 lop an va 128 chiéu. Chi s6 nay 1a kha
quan va ti 1€ v6i tap dir liéu khi so sanh v6i hé
dich Anh-Viét 1a 23.3 voi 2 lop an, 512 chiéu
trén tdp ngr liéu 133.000 cdp cau, h¢ dich
Anh-buc 1a 29.9 véi 4 lop an, 1024 chiéu trén
tap ngit liéu 4.5 tri€u cau.

Bang 1. Két qua thire nghiém voi cdc bo tham sé

khac nhau
Lan | S616p | S6 | Sobwéc | Piém
in | chidu lip BLEU t6t
nhit
1 4 512 | 12.000 2.38
2 4 128 | 45.000 2.7
3 2 128 | 12.000 7.7

Khi 4p dung phuong phap duoc dé xuét trong
[5] va [6] trén cung tap dir li¢u Nhat-Viét,
chung dat dugc chi s6 BLEU cao nhit lan
luot 14 0.54 va 1.07. Khi chung t6i ting s6 16p
an va s6 chiéu thi chi s6 diém BLUE giam rét
16n. Chiing t6i ciing ting sé budc lip 1&én 100
va quan sat thdy chi s6 BLUE ciing khong
tang 1én mic du sé budc lip 16n ting lén
nhiéu 1an. Chung t6i nhan thdy nhiéu miu
dich kha sat so véi ban dich duogc thuc hién
boi con nguoi nhur trong bang 2 (chi sé BLUE
1a 90). Cac tir khong xuat hién trong tap tir
vung duge coi 1a UNK. Bang 2 cho thiy cac
tir tén riéng thuong xuit hién it nén ching
khong duoc dua vao tap tu vung va bi coi la
UNK Bang 2 ciling cho thay hé thdng dich
van con ton tai cac van d& nhu tap dir lidu
huén luyén nho dan dén viéc thua dit lidu 1am
giam chét lugng ban dich, cac tr UNK chua
duoc xu ly triét dé dé tang chét lugong dich,
cac dinh dang dir liéu sb, dir liéu kiéu ngay
thang con chua dugc xir 1y tot.

KET LUAN

Chung t61 da ap dung phuong phap dich may
st dung mang noron cho cdp ngon ngti Nhét-
Viét va bude dau thu duoc két qua kha quan.
Trong tuwong lai ching t6i s& tiép tuc thu thap
va bd sung thém ngir liéu cho hé thdng, t6i vu
cac tham s6 dau vao cho hé théng, dong thoi
khai thac thém cac dac trung ngdn nglr va cac
ngudn dir lidu md nhu cac tir dién nhim tich
hop vao hé théng dé nang cao chit luong dich.

Giai thuft 1: Giai thuit huin luyén pha lan truyén thing

Phu vao: tip huin luyén gdbm cac cap ciu song ngir Nhat-Viét (x,y) vdi x co dé dai m, vay co

a6 dai m,,.

Lo¥ . da . . d
Cic tham s§: Weneoder | TERcoder W decoder Tdecoaer
Péiu ra: lugng mit mat l va cac bién trung glan Dho qua trinh lan truyé&n nguoc.

s —[x,-,y-1; 45 ld xdu két hop s= x+"-" +3+"

(1.L)
We. Ticeom
h(l L, (1 L 0;
fnrt:14>(mx+1+my)do
ift == (m, + 1) then

— wencoder menceder. ykhsi tao cde ma trdn trong s6 encoder

W,, TP « wdecoaer rdecoder. ,gheitao ma trdn trong sé decoder

tsem
end

h{? « Emb_lookUp(s, W,); /gdn embedding trng v&i tir ddu tién cho méi s,

forl =1 — L do

#itinh todn cdc trang thdi dn theo céng thirc (8), (9)

AP, e « LSTM (A",
end

/Y dr dodn tir trong vdn ban dich phia decoder

ift = (mm, + 1) then
1. pe « Predict(s,, ;. h{
end
end

(€3] (t=1) (1) "
Cemre Py Tigem) 3

), Wy,,) ; // tinh theo céng thire (12) va (3)

Hinh 2. Giai thudt hudn luyén lan truyén thang
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Gidi thudt 2: Giai thuat hudn luyén pha lan truyén nguge

dhf,:xiji o dcf,:x:’,l) +my, © 05 /khdi tao gradient cdc trang thdi va 6 nho
dren, dw,, dW,, « 0;  /khdi tao gradient trong sé mé hinh

fort=(m,+1+m,) > 1do
if t=—m, then
dwdecoder deecoder —dwW, dTI[s?‘.mLJ’
dTi?,dw, « 0;
end
//du doan tir phia decoder
if t = (m, + 1) then

/edp nhdt gradient cho decoder

dh, dW « Predict(s,, 1, Pe htu')); // tinh gradient theo cong thike tir (2) - (4)

dh” « dhf" + dh;
AWy, « dWy, + dW;
end
// tinh gradient trén nhiéu lép LSTM
for] =L — 1do

/tinh cdc gradient theo chiéu thing ding

dhgi. dct(_li.dx. dT « grad(dh(” d{:m h(” h[] 1Y, #tink theo céng thirc tir (15) — (24)
dh(l' D e d.h(l'1J +dx; /tinh cdc gradient theo chiéu thing dirng

(1) UJ o
dT]stm < dTl tm + dT’
end
Cép nhit dW, (g v&i tir duge chon

end
dwencnder dTencoder « dw,, AT .

Istrm

s /lLwu lqi gradients phia encoder

Hinh 3. Gidi thudt hudn luyén lan truyén ngurgc

Bang 2. Mot $6 mau céu trong ban dich tir hé th(jng thyc nghiém

STT Cau tiéng Nhat/Cau dich dang Cau tiéng Viét dich tir thuc nghiém
TANTYRIL, BHE, kT, kYD 720N

1 ATT R ERPLIT, ireland hi¢n da danh_bai anh trong ba
ireland danh_bai anh trong ba 1in gin nhit ma hai bén da  |1an sau khi tran dau nay .
gap nhau .

phat_ngdn vién cua aol andrew_weinstein tuyén_! b rang
nhitng van_dé nay s& dugc giai_quyét trong cudc nang_cap
vao thang toi .

AR T, HiS U B R A T LT, . . ‘
2 - - mexico da sap_xe&p mot bao_dong vé

mexico di thong_bao vé viéc dé_phong con bao nhiét_d6i |p50 nhist déi .

trong toan khu_vuec . T

AN)r—r s F=L(d, 2010 O RFFEAN = o o

S D2 H B DAY I— T 5, theo bao siéu bao , co hai con bao lon
3 - trong mua bao bao nhi¢t ddi cua nam

bao_danielle 1a con bdo thtr_hai trong mua bao 2010 .

dai_tdy duong nam 2010 .

AOL A=A~y | TRV a— « Uz AL AZA 1T,

:Zh/E‘o @ F’D%E 7j§ %ﬂ *IJ)EH ‘C%é 7‘)70 7‘%4 ]\“ é:kj/ \T im <unk> ngu‘o‘l théng thén
4 IS & BRTD, khang_dlnh van_dé nay la duorc

giai_quyét bang viéc nang_cép vao
thang toi .
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JAPANESE-VIETNAMESE MACHINE TRANSLATION USES RECURRENT

NEURAL NETWORK MODEL

Ngo Thi Vinh®", Nguyen Phuong Thai?

YInformation and Communication Technology Thai Nguyen University
2University of Engineering and Technology — Viet Nam University

Neural network models using deep learning has brought great success when applied in the field of
object recognition, speech recognition. For the past three years, this model has been applied to the
various tasks of natural language processing such as machine translation, phrase detection, and
extraction of words represented by vectors. In this area, machine translation using neural network
has initially achieved better results than the traditional linear statistical model. In this paper, we
apply neural network model with deep learning technique for machine translation on the task of
Japanese-Vietnamese translation and evaluate the results obtained through BLEU metric as 7,7
point. We also point out the shortcomings to be solved to improve the quality of translation system

in the future.

Key words: natural language processing; statistical machine translation; Japanese-Vietnamese
machine translation; recurrent nerural network; deep learning
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