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CHUONG L. GIOI THIEU

Hién nay c6 hang nghin ngén ngir trén toan thé gidi, mdi ngdn ngir déu c6 nhing dic
trung riéng vé bang chir cai va cach phat am. Ngay cang c6 nhiéu nhitng hé théng tu dong
dich mién phi trén mang nhu: systran, google translate, vietgle, vdict, ... Nhitng hé théng
nay cho phép dich ty dong cac van ban véi mot cap ngon ngir chon trude (vi du dich tur
tiéng Anh sang tiéng Viét). Diu iy cho thiy sy phat trién cua dich may cang ngay cang tién
gan hon dén ngdn ngir ty nhién ctia con ngudi. Van dé dat ra ddi véi ca dich gia va may
dich trong viéc dich giita cac cip ngdn ngit c6 hé thdng bang chit cai va cach phat am khac
nhau 13 dich chinh x4c tén va cac thuat ngir ki thut. Nhirng ddi twong nay dugc phién am,
thay thé boi nhitng 4m xap xi twong duong. Viéc dich phién am giita cic cip ngdn ngir d6
duoc goi 1a Chuyén ngit.

That kho dé dich céc tén riéng va thuat ngit k¥ thudt qua cac ngdn ngit voi cac bang
chit cai va cach phat am khac nhau. Céc tir nay thudng duoc chuyén ngit, tirc 13, thay thé
bang khoang ngit 4m gan dtng. Vi du: "computer" trong tiéng Anh xuét hién dudi dang
"konpyuutaa" trong Tiéng Nhat.

1.1. Pic diém ngdn ngir tiéng Viét va tiéng Nhat
1.1.1. Pic diém ngon ngir tiéng Viét

Tiéng Viét thudc ngdn ngir don 1ap, tic la mdi mot am tiét duoge phat am tach roi
nhau va duoc thé hién béng mot chit viét. Pac diém nay thé hién rd rét & tit ca cac mat ngl
am, tr vung, nglr phap.

Pic diém ngir Am

Trong tiéng Viét c6 mdt loai don vi dac biét goi la "tiéng". Vé mit ngit Am, moi tiéng
12 mot am tiét va cach viét twong ddng vai phat am. Hé thong am vi tiéng Viét phong phu va
c6 tinh can dbi.

Pic diém tir virng

M3di tiéng, n6i chung, 1a mot yéu té c¢6 nghia. Tiéng 1a don vi co so cta hé thong cac
don vi c6 nghia cua tiéng Viét. Tu tiéng, nguoi ta tao ra cac don vi tor vung khac dé dinh
danh sy vat, hién tuong..., chil yéu nhd phuong thirc ghép va phuong thic 1ay.

Viéc tao ra cac don vi tir vung & phuong thirc ghép ludn chiu sy chi phéi cta quy luat
két hop ngir nghia, vi du: dat nudc, may bay, nha lau xe hoi, nha tan ctra nat...

Von tir vung tdi thiéu cua tiéng Viét phén 16n 1a céc tir don tiét (mot am tiét, mot
tiéng).

1.1.2. Pic diém ngon ngir tiéng Nhat

Hé thong chir viét

Nguoi Nhat c6 mot bang chir cai dac biét vé nglt am duoc goi la Katakana, dugc su
dung chu yéu dé viét tén nudc ngoai va tir muon. Cac ky hiéu katakana duogc thé hién trong
Bang 1.1, v6i cach phat am tiéng Nhat ctia chiing. Hai ky hiéu dugc hién thi & goc dudi bén
phai dugc sir dung dé kéo dai nguyén am hodc phu am tiéng Nhat.
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Bdng 1.1: Bang chit cdi Katakana va cdch phat ém tiéng Nhdt

Ngir Am

Am tiét trong tiéng Nhat giit mot vi tri rdt quan trong, n6 vira 1a don vi ngit 4m nho
nhét va vira 1a don vi phat 4Am co ban. Mdi am tiét duoc thé hién béng mot chir Kana
(Hiragana va Katakana). S6 lwong am tiét trong tiéng Nhat khong nhiéu, c6 tit ca 112 dang
am tiét. Trong s0 ndy, c6 21 dang am tiét chi xuat hién trong cac tir ngoai lai dugc vay
muon, do d6 sb lugng am tiét str dung thudng xuyén trén thyc té con it hon.

Tiéng Nhat co tat ca 5 nguyén am: /a, 1, u, €, o/ va 12 phu am: /k, s, t, g, z, d, n, m, h,
b, p, t/ mot sb luong kha it so voi cac ngdn ngir khac. Ngoai ra con c¢6 hai am dic biét 1a am
mili (N) va 4m ngat (Q).
T vung

C6 thé khang dinh rang tiéng Nhat 13 mot ngdn ngit 6 mot von tir virng rat 16n va vo
cuing phong phu. Sy phong pht cua tir vung tiéng Nhat trude hét duoc thé hién & tinh nhiéu
tang 16p cua von tir vung. Nhom tir muon duge coi 14 nhimg tir vay muon tir cic ngdn ngit
khac ma chu yéu 1a tiéng Anh, Phap, Puc, Ty Ban Nha, B6 Pao Nha.... Bé phan biét v6i
nhoém tur géc Han va tir thuan Nhat, nhom tir muon duge viét bﬁng chir Katakana, vi du nhu:
tabako (thudc 14), tenpura (mén tam bot ran).....
1.2 Bai toan dich may va tiép cin dich dwa trén cum tir phin céap
1.2.1 Khai niém vé hé dich may
a. Dinh nghia

Dich may (machine translation system-MT) 1a mét linh vuc cua ngdn ngit hoc tinh
todn nghién ctru viéc sir dung phan mém dé dich vin ban hodc bai phat biéu tir ngdn ngit
nay sang ngoén ngir khac.
b. Vai tro cia dich may

Hién nay trén thé giéi c6 khoang 5650 ngdn ngit khac nhau, voi mot sé lugng ngon
ngir 10n nhu vay da gay ra rat nhiéu kho khin trong viéc trao d6i thong tin,.Véi nhitng kho
khan nhu vay ngudi ta di phai dung dén mot doi ngii phién dich khong 10, dé dich cac vin
ban, tai liéu, 101 néi tir tiéng nudc nay sang tiéng nudc khac. Dé khic phuc nhimg nhuoc
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diém trén con nguoi da nghi dén viéc thiét ké mot mé hinh tu dong trong cong vi¢e dich, do
d6 ngay tir khi xuat hién chiéc may tinh dién tir dau tién nguoi ta da tién hanh nghién ctru vé
dich may.
c. So d0 tong quan ciia mdt h¢ dich may

Phan dich mdy s& chuyén vin ban nguén thanh vin ban viét trén ngon ngit dich. Va
cling qua mot bd chinh ra dé cudi cung thu dugc mot vin ban twong déi hoan chinh.

Duéi day 1a so d6 tong quat ciia mot hé dich may:

Con ngurdi

i A
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Hinh 1.1: So do tong quan hé dich may

1.2.2 M6 hinh dich may thong ké
a. Khio sat phwong phap dich may thong ké

Dich may dya trén phuong phap thong ké dang 14 mot hudng phat trién ddy tiém
nang boi nhitng wu diém vuot troi so voi cac phuong phap khac. Thay vi xay dung cac tir
dién, cac quy ludt chuyén doi bang tay, hé dich nay tu dong xay dung cac tir dién, cac quy
luat dua trén két qua théng ké co duoc tir cac kho ngit liéu. Chinh vi vay, dich may dua vao
thdng ké ap dung duoc cho bat ky cip ngdn ngit nio.

M6 hinh chung ctia hé dich may bang phuong phap thong ké nhu sau:

Mo hinh dich Mo hinh ngon ngir
P(fle) P(e)
Bo giai ma
5 2 ¥ e s = e
Xin cam on rat nhiéu Argmax P(e)*P(fle) | HUNEDITZ N FL

Hinh 1.2: M6 hinh chung hé dich mdy thong ké Viét — Nhdt

b. Chu ki phat trién ciia hé thong dich thong ké
c. Uu diém ciia phwong phap dich thong ké
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1.2.3 Tiép can dich may dwa trén cum tir phan cap
a. Cac nghién ciru da duwoc cong bod
M6 hinh dich may thong ké dwa trén cum tir

Trong phuong phap dich may thong ké truyén théng duwa trén don vi tir, don vi duoc
dich 1a céac tr. SO tur trong cau dugc dich 1a khac nhau phu thudc vao cac tir ghép, hinh thai
tor va thanh ngtt. Tham s6 do dai cua chudi tir duoc dich goi la do hdn loan, tirc 12 sb tir cla
ngodn ngit dich ma tir ciia ngdn ngit ngudn sinh ra. Tuy nhién v6i cip ngdn ngit Viét — Nhat,
hé dich phai d6i mat v6i kho khin trong qua trinh sap xép trat tu ctia cac tir tiéng Viét tuong
tmg khi dich sang ciu tiéng Nhat. M6 hinh dich dya trén don vi tir khong cho két qua tot
trong truong hop két ndi nhidu-1 hodc nhiéu-nhiéu véi trat ty cic tir trong cAu twrong Gng 1a
khac nhau. Khi ¢6, md hinh dich dwa trén don vi cum tir phan nao dbi pho véi sy thiéu hut
nay ciia mo hinh dua trén tir. Chung ta phan rd cum tir thanh ca doan nho p(fle) thanh:

I
p(fi7el) = | [eGilendcstart, - endi_y = 1)

Céc cum tur trong k¥ thuat nay thuong khong theo nghia ngon ngir hoc ma 1a cac cum
tir duoc tim thdy bang cach sir dung phuong phap thong ké dé trich rat tir cac cip cau.



Vi du:

do la qué huong cua mot ai do
£ (& 3 A ) (S3Ed TY

Hinh 1.3: Vi du vé giéng hang tir

O day, cac cum tir ndy dugc sinh ra dwa vao cac phuwong phap thong ké ap dung trén
ngtt 1liéu hoc. Trong “Introduction to Statistical Machine Translation”, 2004, Koehn mo ta
mdt cach khai quat qué trinh dich théng ké dya trén cum tir nhu sau:

e Cau nguén duoc tach thanh cac cum tur

e Mbi cum tir duoc dich sang ngdn ngir dich

e Cac cum tur da dich duoc sép xép lai theo mQt thir ty phu hop
b. Tiép can dich may dva trén don vi cum tir phan cép

Xem Hinh 1.4 @& minh hoa phuong phap cho cic mé hinh dya trén cum tir truyén
thong. Cho mét ma tran gidng hang tir cia mot cip cau song ngir, chung toi trich xuét tat ca
cac cap cum tir phit hop véi giong hang. Nhimng cip cum tir ndy 1a cac quy tic dich trong
cic mé hinh dya trén cum tir. C6 nhiéu cach khac nhau dé wéc luong cac xac suét dich cho
chung. Vi du nhu xac suat c6 diéu kién ¢ (&|f) dua trén tan s twong dbi cta cap cau (&|f)
vacum tir f trong van thé.

5
T & c
(3] D @
= g— =
o S £ %
@
28 & E <
£ @ E © = c 35
L =z £ 50 oa @
I
shall R B EEE P R EEERE -»= shall be = werde
be
passing aushandigen = passing on
on
to Ihnen = to you
you
some die entsprechenden Anmerkungen
comments = some comments

*----» |hnen die entsprechenden Anmerkungen
= to you some comments

Hinh 1.4: Trich xudt cdc quy tdc dich cum tir truyén thong

T4t ca cac cap cum tir dich mdy truyén thong déu tao thanh cac quy tac cho ngit phap
ddng bo. Nhu da thao luan, day 1a cac quy tic chi co cac ky tir két thuc ¢ phia bén phai:
Y- fle
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1.3 Vén dé tén riéng va tir mwon trong dich may
1.3.1 Van @@ tén riéng

Sy quan tim dén viéc chuyén ngir tu dong tén riéng di ting 1én trong nhitng nim gan
day nho c6 kha nang gitip chong gian 1an chuyén nglr (The Economist Technology
Quarterly, 2007), qua trinh chuyén ngit mot cach cham chap ctia mot tén riéng sé& tranh bi
truy vét boi co quan thuc thi phap luat va co quan tinh béo.

MapxoB «— Markov
spam, spammer <— cIlaM, CIIaMepOB
Hinh 1.6: Vi du chuyén ngir tén riéng tiéng Nga - Anh

Kha ning chuyén ngit tén riéng ciing c6 cac tmg dung trong dich may théng ké. Cac
hé thong dich may thong ké dugc huan luyén bang cac tap van thé song song 16n, trong khi
nhiing tap van thé nay co6 thé bao gom vai tri€u tir ma ho khong bao gio co6 thé hy vong s€ co
pham vi bao phu hoan chinh, dac biét 1a do1 véi céac 16p tir ¢6 hi€u suat cao nhu tén riéng.
1.3.2 Tr mwon

Theo thong ké, dén dau nhimg nam 1990, s luong tir muon chiém 13,5% vén tir
vung tiéng Nhat. Hién nay, cac t mugn chiém mot vi tri quan trong trong do1 song ngén
nglt cua nguoi Nhat Ban. Cac tu lién quan dén linh vuc kinh té, chinh tri va doi song sinh
hoat hang ngay dang tang lén.
1.4 Bai toan luan vin giai quyét

Trong khéa luan nay trinh bay nhiing van dé sau

eDau vao cua bai toan 13 mot chudi tiéng Viét bat ky

eNghién ctru mo hinh dich may thdng ké dua trén cum tir phan cap, mé hinh ngén
ngtr va gidi ma dé dich cac chuoi tir tiéng Viét sang tiéng Nhat

Sir dung mo6 hinh chuyén ngit khong giam sat xir Iy tén riéng ma mo hinh dich
khong dua ra dugc két qua

o Tir 6 két qua sau chuyén ngir se duoc cap nhat tré lai ban dich ban dau.
1.5 Két cAu luén vin

Ngoai phan mo dau va phan tham khao, luan van nay dugc to chirc thanh 5 chuong
Vi cac ndi dung chinh nhu sau:

- Chuong 1: Gidi thi¢u

- Chuong 2: Dich may thdng ké dya vao cum tir phan cap

- Chuong 3: Dich tén riéng va chuyén ngit

- Chuong 4: Thuc nghiém va danh gia

- Chuong 5: Két luan



CHUONG 2. DICH MAY THONG KE DUA TREN CUM TU PHAN CAP
2.1. Ngir phap

Mo hinh dugc dua trén mét vin pham phi ngir canh dong bo
2.1.1. Vin pham phi ngit canh dong bd

Trong mdt vin pham phi ngir canh déng bo cac thanh phan ciu trac co ban duoc viét
lai quy tac vai cac cap giong hang phia bén phai:

X > a~)

Trong d6 X 1a mot ki tu khong két thuc, ca y va o 1a chudi ki tuw két thac va ki tu
khong két thucs, va ~ 1a do1 xing 1-1 gitra cac bién co ki tw khong két thiic trong ¥ mot bién
co ki ty khong két thuc trong a. Vi dy, ta c6 chudi tiéng Trung “Aozhou shi yu Beihan you
bangjiao de shaoshu guojia zhiyi” dugc chuyén nglr sang tiéng Anh 1a “Australia is one of
the few countries that have diplomatic relations with North Korea”. Cac cap cum theo phan
cap co thé dugc biéu dién bang van pham phi ngtr cdnh dong bd nhu sau:

[Aozhou] [shi] [yu Beihan] [you] [bangjiao] [de shaoshu guojia zhiyi] [.]
[Australia] [has] [dipl. rels.] [with North Korea] [is] [one of the few countries] [.]

X — (yu X you Xp, have Xg with Xp)

X — (X de Xp, the Xg that Xf)
X — (X zhiyi, one of Xg)

Trong d6 cac bién ma chung t6i da st dung cac chi sb trong hop dé chi ra nhitng su
kién khong lién quan dugc két néi boi dau “~. Cac cap cum tir thdng thuong sé& dugc chinh
thirc hoa nhu sau:

X — {Aozhou, Australia)

X — (Beihan, North Korea)
X — {shi,is)
X — (bangjiao, diplomatic relations)
X — (shaoshu guoijia, few countries)
Thém hai luat dé hoan thién vi du caa chung ta:
S — (SpX@. SmXa)
5 — (X@. Xm)

Mot dan xuat van pham phi ngir canh dong bo bat dau bang mot cap ky hiéu bat dau
két ndi. Tai mdi budc, hai két néi khong lién két duoc viét lai bang cach st dung hai thanh
phan cua mot quy tic. Khi biéu thi két ndi voi cac chi sé dong hop, ching ta phai lién tuc
ghi muc luc cac ky hiéu mai dugce dua ra tir cac ky hiéu hién co.



* (Sm¥m-So¥E!
= S X XE- S e X
= (Xg Xg X@. XgXgXg
= { Aozhou Xy Xy, Australia Xog X))
=+ { Aozhou shi Xz, Australia is X )
=+ { Aozhou shi X zhivi, Australia is one of X )

= { Aozhou shi X de X zhiyi, Australia is one of the X that Xg )

!

W

{ Aozhou shi yu X you X de X zhiyi,
Australia is one of the Xg that have Xz with }{rj}

=+ { Aoghou shi yu Beihan you Xg de X zhiyi,
Australia is one of the Xg thal have Xz with Morth Km‘m}
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v Aozhou shi yu Beihan you bangjiac de X5 #hiyi,
Australia is one of the Xg that have diplomatic relations with North Korea )

= { Aozhou shi yu Beihan vou bangjiao de shaoshu guojia zhivi,
Australia is one of the few countries that have diplomatic relations with Nerth Korea )

Hinh 2.1: Vi du trich xudt cia van pham phi ngi# canh dong bg

2.1.2. Quy tic trich xuat

Phan Ién ngir phap bao gdm cac quy tac trich xuat ty dong. Qua trinh trich xuat bat
dau bang mét tap ngir liéu huan luyén dugc giong hang tir: mot bo ba (f, e, ~) trong do f la
mat cau tiéng Viét, e 1a mot cau tiéng Nhat, va ~ 1a mot quan hé nhi phan (nhiéu - nhiéu)
gitra vi tri cua f va vi tri caa e. Cac lién két tir duoc tao ra bang cach chay GIZA ++ (Och va
Ney 2000) trén ngit liéu huan luyén theo ca hai huéng va tao thanh su két hop cua hai bo
giong hang tur.

Sau d6 chiing ta trich xuét tir mdi cip cau di giong hang tir mot bo quy tic phi hop
Vi cac giong hang. Vi du: gia sir ngir liéu huan luyén cia ching toi chira doan sau:

30 & A R AL = =

30 duonianlai de youhao hezou

30 plus-year-past of friendly cooperation

Friendly cooperation over the last 30 years
2.1.3. Céc quy tic khac

Quy tic keo (Glue rules)

Quy tic vé thuc thé (Intity Rules)
2.2. M6 hinh
2.2.1. Dinh nghia

Theo Och va Ney (2002), chiing ta sir dung mot mé hinh tuyén tinh tong quét cho cac
dan xuét D:



P) o | [ i

Trong d6 ¢i 1 cac dic trung duoc dinh nghia trén din xuat va Ai ¢ trong s6. Mot
trong nhitng dic trung 13 mot md hinh ngén ngit m-gram PLM (e); phan con lai cua cac dic
trung chung ta s& dinh nghia 12 nhu 1a két qua cua cac ham trén céc quy tic dugc st dung
trong mot dan xuat:

o= ] ex-0ao

(X-(y.a))eD

Nhu vay ching ta cé thé viét lai P (D) nhu sau:

POy < Py@ x| [ [ o= @y
i#LM (X—(y,a))ED
Cac yéu t6 khac ngoai yéu té mé hinh ngdn ngir ¢d thé duge dua vao mét hinh thuc
dac biét rd rang. Mot vin pham phi ngir canh dong bo cé trong sb 1a mot van pham phi ngi
canh dong bo cling véi mot ham w gan trong s6 cho cac quy tic. Ham nay tao ra mot ham
trong sé trong cac dan xuat:

o= || wx-0o

(X-(y,a))eD
Néu ta dinh nghia
o > @) = | | o > e
i#LM

thi mé hinh xac suat sé tré thanh
P(D) x P,y (e)*™ x w(D)

Rat d& dé viét cac thuat toan lap trinh dong dé tim céc ban dich c6 trong sé cao nhat
hoac cac ban dich tt nhat vai mot van pham phi ngit canh dong bo c6 trong sd. Do d6 van
dé 1a w(D) khong bao gdbm md hinh ngdn ngit, diéu nay cuc ky quan trong déi voi chat
lugng ban dich.

2.2.2. Cac dac trung

CAc quy tac trich ra tir tép huan luyén c6 cac tinh niang sau:

e Cic trong s6 P,(y|a) va P,(a|y) u6c lugng chat luong nhing tir trong o dich cac tir
trong y (Koehn, Och, va Marcu 2003)

e Mot diém phat exp(-1) d6i v6i cac quy tic rit gon, tuong ty nhu diém phat cum tir
ctia Koehn (Koehn 2003), cho phép mé hinh hoc cach wu tién cac dan xuat dai hon hoic
ngan hon

Tiép theo, ¢ cac diém phat exp (-1) cho cac 16p khac nhau caa cac quy tac:

e Cho quy tac keo, d& mo hinh c¢6 thé hoc mot wu tién cho céc cum tir phan cép trén
mot chudi két hop clia cac cum tir
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« Cho bbn loai quy tic (sd, ngay thang, tén, ting dong) duoc chén vao bdi cac mo-
dun dich chuyén nganh, dé moé hinh c6 thé hoc dugc do tin cay trong so do
2.2.3. Huén luyén
2.3. Giaima
Thuét toan co ban
2.4. Panh gia chat lwong dich
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CHUONG 3. DICH TEN RIENG VA CHUYEN NGU
3.1. Dich tén riéng
3.1.1. Giéi thiéu

Trong bai toan dich may thong ké, chung ta c6 thé két luan rang: ngir liéu huan luyén
ctia hé théng dich may du 16n dén mirc nao di nita ciing khong thé bao phu hét tit ca cac tir
cua mQt ngdn ngtr. Do do, thay vi tim cach lam sao cho hé dich c6 kha nang dich dugc tAt ca
cac tir cia mdt ngdn ngit dé khong phat sinh “tir khdng xac dinh”, & dy ching toi xem tir
khong xac dinh nhu 1 mot phan hién nhién cuia dich may va tim cach dich lai cac khéng xéac
dinh nay dé cai tién chat luong dich may chung cudc. Viéc phan doan tir 1am ting chat
luong dich chung cudc nhung lai xuét hién nhiéu tir khong xac dinh ¢ ban dich dich do ngir
lidu huan luyén & trudng hop nay it tir vung hon khi chua phan doan ti.

Phén 16n céc tir khong xac dinh trong dich thong ké Viét-Nhat |4 tén riéng. Tén riéng
dugc chia thanh céac loai nhu sau: tén nguoi, tén td chire, tén dia danh va céac biéu thirc sd
(ngay, gid, phan tram, sb, s6 dién thoai).

3.1.2. Phwong phap tiép can mo-dun

Sau khi nhitng thir nghiém ban dau cing cac dong nay, ching ta xay dung mot md
hinh dong caia qua trinh chuyén ngi:

1. Mot cum tir tiéng Viét duoc viét ra.

2. Mot may dich/nguoi dich phat 4m n6 bang tiéng Viét.

3. Cach phat am duoc sira doi dé phu hop v6i ban 4m thanh tiéng Nhat.

4. Cac am dugc chuyén doi sang katakana.

5. Katakana dugc viét

Viéc phan chia bai toan caa ching ta thanh 5 bai toan nho. May man thay, c¢é nhitng
ki thuat dé phdi hop cac giai phap cho cac bai toan nhoé nhu thé. Khac véi cac ngdn ngir
khéac trén thé gidi, phat &m va cach viét tiéng Viét cd sy twong dong. Do d6 chung ta s&
nghién ctru bai toan 3, 4 va 5. Cac ki thuat nay duya trén xac suat va dinh ly Bayes.

3.1.3. Cac md hinh xac suat
Am tiéng Viét sang am tiéng Nhat

Automat hiru han trong s6 duoc hoc tu dong tir C&c cap chudi tiéng Viét - Nhat, vi du
((rugu nép) <-> (mochigome)). Chung tdi c6 thé tao ra cac cip bang cach thao tac ban chi
giai thuat ngir tiéng Viét — katakana. Ching toi sau d6 c6 thé ap dung thuat toan Udc luong
t6i da hoa (estimation-maximization (EM)) (Baum 1972; Dempster, Laird, and Rubin 1977)
dé tao xac suat ki tu ndi. Thuat toan EM cua chung t6i dién giai nhu sau:

1. Vé6i mdi cap chudi tiéng Viét - Nhat, tinh tat ca cac su sip xép co thé c6 giita cac
thanh phan cta ching. Trong trudng hop cia chung t6i, mot su sip xép 1a mot ban v& két
ndi mdi am tiéng Viét v6i mot hodc nhiéu am tiéng Nhat, chéng han tat ca cac am tiéng
Nhat dugc bao pha va khong c6 dudng di qua. Vi dy, c6 2 cach dé sip xép cac cip “Tuin”
<-> “twuan’:
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T U A N

hoac

N

TW U A N

Trong truong hop ndy, su xap xép bén trai bang tryc giac thich hop hon.

2. Véi mbi cip, gan mot trong s6 bing nhau voi mdi cach sip xép cua ching, nhu
vay tong trong s6 = 1. Trong trudong hop trén, mdi cach sip xép dua ra trong s6 0.5.

3. M&i am trong am tiéng Viét, dém su thé hién cia cic két ndi khic nhau gitrta
chung, nhu quan sat thiy sy sip xép cua tit ca cac cip. mdi su sip xép dong gop sb luong
tuong ximg véi trong s6 clia no.

4. Vi mdi am tiéng Viét, chuan hoa trong sb ciia cac chudi tiéng Nhat nd két nbi toi,
vi vay téng diém = 1.

5. Tinh lai cac diém s6 lién két. mdi lién két dugc tinh véi két qua cua cac diém sd
cua sy két ndi ki ty ma nd chua.

6. Chuén hoa cac diém lién két. cac diém cho mdi cip sap xép nén c6 tong =1.

7. Lap lai budc 3-6 dén khi xac suét ki tu lién két hoi tu.

Chung toi sau d6 xay dung truc tiép mot md hinh automat hitu han c6 trong sé tir Xac
suat ki tu lién két:

PAUSE:pause

An:a /0.024 AA:0/0.018
S ® =@
€:a €0
AA:a /(0,382
v i [PGv)| v i [PGv)| v i PGV | v i [PGlv)
a |0.566 d |0.535
A aa |0328| B bbu g?gé C kku 8%% D J 0.329
ai |0.018 ' ' z 1]0.032
ao |[0.671 g ch |0.277
AO oo [0.257| G gu gggj CH d [0189| H \?v 83?2
a [0.047 ' chi |0.169 '
. k 10.528
i 0.908 r 10.621 m | 0.652
I K ku [0.238| L M
e [0.071 ki 0015 ru |0.362 mu | 0.207
ng |0.743 t 0.462 th 10.418
N n (0978 | NG | ngu [0220| T to [0.305| TH t 0.303
u (0.023 ch 10.043 ch 10.043

Bang 3.1: Anh xg mét sé am tiéng Viét (Viét hoa) vai am tiéng Nhdt (viér thuwong) sir dung
that toan EM
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Cac am tiéng Viét (trong chir viét hoa) voi xac suat lién két véi cac chudi am tiéng
Nhat (chir viét thuong), duoc hoc bai ude luong tdi da hoéa (EM). Chi c6 c4c lién két vai xac
suit diéu kién tot hon 1% duoc hién thi, vi vay tong cac con sb co thé khdng = 1.

Chung t6i ciing xay dyng cadc md hinh cho phép cac am tiéng Viét doc 1ap bi “rat di”
(vi du tao ra 0 am tiéng Nhat). tuy nhién, cac md hinh nay tinh toan tén kém (nhiéu su sip
xép hon) va dan dén mot sb luong Ion gia thuyét trong thanh phan automat. Hon nira, trong
viéc khong cho phép “nudt”, chung toi c6 thé tr dong x6a hang tram cip c6 kha ning giy
hai tir tap huan luyén cua ching t6i. Boi vi khdng cé su sap xép nao 1a co thé, nhu cac cap
bi bo qua bai thuat toan hoc, cac truong hop nhu nay déu phai duoc giai quyét bai viéc tra
tir dién bang moi céch.

Chd y rang, md hinh cua ching t6i dich méi am tiéng Viét ma khong lién quan dén
ngit canh. Chiing t6i cling xay dung cac md hinh dya vao ngit canh, st dung cay quyét dinh
ma hoa lai nhu automat hiru han ¢ trong s6. Vi du, mét tir am “T” trong tiéng Viét cd kha
nang ra la (t o) hon 1a (t). tuy nhién, cac moé hinh dya trén ngir canh khéng thuan lgi cho
viéc chuyén ngir nguoc. ching hiru ich hon cho viéc chuyén ngir tir tiéng Viét sang tiéng
Nhat.

Lé Duan
Chudi am tiéng Viét:

L ED U A N
Chudi &mtiéng NhatR E D U A N
Té yén
Chudi am tiéng Viet:

T ] Y E N

N |

ChudiamtiéngNhatt T © U M I X E N
Hinh 3.1: Giéng hang ti tiéng Viét — Nhdt siz dung thugdt toan EM

Am tiéng Nhat sang Katakana

Dé lién két cac chudi am tiéng Nhat nhu “m o o t a @” véi chudi 4m katakana nhu
= #—"_chung t6i thuong xay dung hai automat hitu han cé trong sé. Két hop ciing nhau,
ching tao ra mot automat dugc tich hop vai 53 trang thai va 303 cung, tao ra mot ban tom
tat katakana chaa 81 ki ty, bao gdom dau cham phan cach (.). Automat dau tién két hop don
gian nguyén am dai tiéng Nhat véi cac ki tu méi aa, ii, uu, ee va 0o. Automat thir hai ni am
tiéng Nhat véi céc ki tu katakana. Y tudng co ban la giam bét toan bo phan am tiét cua am
thanh trude khi tao ra bat ky ki tu katakana nao. Vi du:
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Doan nay cho thiy mot sy bién thé theo chinh ta trong tiéng Nhat: &m nguyén am dai
oo thuong duoc viét véi mot dau nguyén am dai #— nhung thi thoang duoc viét vai ki ty
katakana lap %+,
3.2. M hinh chuyén ngir khong giam sat
3.2.1. Gii thigu
M6 hinh chuyén ngit khong giam sat duoc dao tao riéng ré nam ngoai dong chay dich
may, dé thay thé cac tén riéng bang mot chuyén ngir tot nhét trong budc tién/hau xir ly giai
ma thuong duoc st dung.
3.2.2. Khai pha chuyén ngir
M6 hinh khai pha chuyén ngir 1a mot tong hop cua hai mé hinh con: mét chuyén ngi
va mot khong chuyén ngix. Y tuong 1a mé hinh chuyén ngit sé chi dinh xac suit cao hon cho
cac cap chuyén ngir so vai xac suat dugc chi dinh béi mot mé hinh khéng chuyén ngit cho
cac cap gidng nhau. Xem xét mot cap tir (f, €), xac suat mé hinh phién am cho cap tir duoc
dinh nghia nhu sau:
lal
P (f,€) = Z np(qj)
acAlign(f.e) j=1
trong d6 Align (f,e) 1 tap hop cua tat ca cac chudi cua giong hang tir, a 1a mot chudi giong
hang va q; la mot ky tu giéng hang.
M6 hinh khong chuyén ngir dé cap dén cac cap tir khong c6 méi quan hé ky tu. N6
dugc mo phong bang cach nhan céc ki tu nguon va dich trong mé hinh unigram:
If1 lel

Pocr (. €) = ]_[ Pe () ]_[ Pg (e0)

M6 hinh khai pha chuyén ngir duoc dinh nghia 13 mot phép noi suy cia md hinh

chuyén ngix con va mé hinh khéng chuyén ngit con:
P(f,E) = (1 - )\)Ptr(fl 6) + }\Pntr(f:e)

- ) 1a x4c suat dau tién caa khdng chuyén ngir

M6 hinh khdng chuyén ngir khong thay dbi trong qua trinh huan luyén. Ching toi
tinh todn n6 trong budc tién xa ly. Md hinh chuyén ngit hoc cach giong hang tir bang cach
su dung thuat todn EM.
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3.2.3. M6 hinh chuyén ngir

Bay gio chdng ta c6 cap tir chuyén ngir && hoc mot mé hinh chuyén ngit. Ching toi
phan doan tap ngi liéu dao tao thanh cac ky ty va tim hiéu mot hé théng dua trén cum tir
trén céac cap ky tu. Md hinh chuyén ngi gia dinh riang céc tir ngudn va dich duoc tao ra mot
cach don diéu. Do d6 ching t6i khong sir dung bat ky md hinh giéng hang ndo. Ching toi
st dung 4 tinh niang dich cum tir co ban (truc tiép, chuy@n ngir truy hdi, va cac tinh ning
trong sb), tinh ning mo hinh ngdn ngit (dwgc xay dung tir phia ngdn ngir dich cua bd ngi
licu dé hoc khai ph4), va cac diém phat tir va cum ti.
3.2.4. Tich hep véi dich may

Chung t6i da thir nghiém ba phuong thirc dé tich hop chuyén ngi, dwgc md ta duéi
day.
Phuwong thic 1

Lién quan dén viéc thay thé tén riéng trong dau ra véi sé6 luong ban dich tét nhét.
Thanh céng cua Phuong thirc 1 chi phu thudc vao d6 chinh xac caa md hinh chuyén ngir.
Ngoai ra, né bé qua bdi canh cd thé dan téi viéc chuyén ngir khong chinh xac. Vi du: tur
J== dich thanh "Bill" néu sau d6 1a "Clinton" va "Bell" néu trudc do la "Alexander
Graham",

Phuwong thirc 2
Phwong thic 3
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CHUONG 4. THUC NGHIEM VA PANH GIA

4.1. Chuan bi dix liéu diu vao cho hé dich

Dit liéu dau vao la dit liéu song nglr Viét — Nhat: Str dung khoang 40.000 cap cau
Viét — Nhat

Pé chuan bi dir liéu dé dao tao hé théng chuyén ngit, chung ta phai thuc hi¢n céc
budc sau:

e Tokenisation: Tach céc tir va cum tir trong chudi

e Truecasing: Céc tir ban dau trong mdi cau duoc chuyén doi sang phién ban chic
chan nhat ctia chung. Diéu nay giup giam sy thua thét dir li¢u.

eCleaning: Cac chudi dai va cac chudi tréng s& duoc g& bo vi ching co thé giy ra
van dé voi dong huan luyén, va ro rang 1a nhitng cau sai 1éch s€ bi x0a.
4.2. Cong cu tién xir ly
4.2.1. Méi truong trién khai phan cting
4.2.2. Bd cong cu ma ngudn mo Moses
4.2.3. GIZA ++
4.2.4. KenLM
4.2.5 Mert
4.2.6. BLEU
4.3. Tién hanh thuc nghié¢m

4.3.1. Dix liéu dau vao

Dt li¢u Tiéng Viét | 40000 cau | training_seg_40k.clean.vn
huan luyén "¢ 0 Nhat | 40000 cau | training_seg_40k.clean.jp
Dit liéu diéu | Tiéng Viét 950 cau | tuning_seg_950.clean.vn
chinh tham , _ _
b Tiéng Nhat 950 céau tuning_seg_950.clean.jp
Dt ligu Tiéng Viét 1000 cau | testing_seg_1k.clean.vn
danh gid [ i4,0 Nhat | 1000 cau | testing_seg_1k.clean.jp

4.3.2. Qua trinh chuan bi dir liéu va huan luyén
Chuén bi dir liéu

- Tach tir cho céc file dir liéu dau vao

- Cit céc cau dai cho 2 tép dit liéu huan luyén

- Chuyén vé chir thuong

Huan luyén mé hinh ngon ngir

Huén luyén mé hinh dich

Huén luyén tham sb
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4.3.3. Chay thir

4.4. Panh gia va phan tich két qua theo ¢ dir li¢u huin luyén

4.4.1. Két qua khi chwa 4p dung mé hinh chuyén ngir
Ta thay ddi kich c& ctia ngit liéu huin luyén 1an luot 1a 10.000, 20.000,..., 40.000 cip
cau, sau do thuc hién danh gia chét luong dich dua vao diém BLEU. Piém BLEU cang cao

thi chat luong dich cang tét.

Danh gia theo c& dir liéu
Chuwa tich hop mo hinh chuyén ngir

14 12.54
11.75

~ 12
é 10 -
3 8
-
AR 6
“.E 47
=] 5 |

0 1

10000 20000 30000 40000
So cap cau

Hinh 4.1: Két qua danh gid chat lwong dich khi chiea tich hop mo hinh chuyén ngir

Tiéng Viét Tiéng Nhat

alleyne da phai nhdp vién sau khi bi bt | al leyne T &#HE & h = & .

vi bl tire nguc . nhap_viéen tac & h HIFhn X G5
Eh o Tz nguc 1= o

lien hop qudc noi rang ty 1& tir vong | |ién hop quéc —® E T O EBE A

dan_thuong & nudc nay da tang vot . D FE E ANvot EHF L = & E-
= o

ké tir nam 1979 , c6 tit ca bén nim |4 & . 1979 & LE . LT M

nong hon nhiét d¢ trung_binh ¢ tc . F—XLSYT7T O FHg LY EHMNL

nhiét d¢ 7= .

vao thang mdt nam 2011 , mandela phai
vao vién diéu tri bénh nhidm tring
h6_hap cép_tinh .

thang_mot 2 &S [ diéu_tri WFZEFR
¥ . 2 0 1 1 & . mandela
nhié&m_trung hé_hip cép_tinh 7=

220,000 nguoi da dugc so tan khoéi cac
khu vyc triing thip & tinh camaguey ,
trong khi 170,000 nguoi da dugc so tan

khéi céc tinh las_tunas .

220,000 camaguey M T . {E tring
i Mo HE L - A O A D
170,000 las_tunas M m»5 EEHE L 7=
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o

101 vao moscow danh cho xe si€u_trong
s€ b1 han_ché dén tan 14 gio chicu .

BE O =6 O TR 12 7UHER
4% siéu_trong 14 BsR D F#% £T
[Z FIR & 1 1=,

Bang 4.1: Mot s6 két qua dich tir tiéng Viét sang tiéng Nhat khi chiea tich hop mé hinh

chuyén ngir

4.4.2. Két qua sau khi ap dung mé hinh chuyén ngir khdng giam sat

Tuong tu phan 4.4.1 ching ta thay doi kich c¢& cua ngit liéu huan luyén 1an luot 13
10.000, 20.000...., 40.000 cip cau, sau d6 thuc hién danh gia chét luong dich dya vao diém

BLEU.

Chung t6i dd két hop mé hinh chuyén ngir khong giam sat vao mo hinh dich dé
chuyén céc tén riéng ma mo hinh dich khong dich dugc. Chung t6i 4p dung phuong thirc

chuyén ngit 1 trén cip ngdn ngit tiéng Viét - Nhat va cho thay nhimng cai tién tir diém BLEU

12.54 tdng 1én 12.73.

[y
I~

Danh gia theo ¢& dir li¢u
Tich hop mo6 hinh chuyén ngir khong giam sat

11.16

43 F0
1275

11.98

[EEY
[

10.41

=
o
|

Piém BLEU (%)

o N B O
|

10000

20000

30000
S6 cap can

40000

Hinh 4.2: Két qua danh gid chat lwong dich tich hop mé hinh chuyén ngit khéng giam sat

Tiéng Viét

Tiéng Nhat

doi tuyén my tuyén bo s€ chién dau
trong giai c4_nhan .

TAUHh F—L O EHL
9_X>®¢—Gﬁ&f:o

T BA O

19,2 tri€u d6 la Gc da dugc md rong cho
uy ban  thé thao dé  chay
chuong_trinh cong_ddng hoat dong sau

ac

gi0 hoc cua ho trong nam 2012/2013 véi
su tai_trg twong_tu cho 2013/2014 .

A—RALSUT7 O RKR—Y FE & I
WK S i, A—XFZU7 @
192 B FIL 0 EBE #B FHE %
RIT 95 = I . e 0 FH %

=17
FA5 BE O#® [T 2012/2013 & O
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J3Xa=TF4 2013/2014 [ M L 1=

[e]

tu_do ngon_luan khong thé 1a Iy do dé
cho phép bd phim nay , ho néi .

& O BHHE ZT &FAF 946 & &
TE L EHR X . 20 BRE & .
?&1\9 'j: EO T: o

t6i git quan_diém manh nhat c6_thé ma
n6i rang diéu d6 1a trai véi loi ich
an_ninh cta dit nuéc nay khi nudec my
bi danh bai ¢ iraq .

il &b BN G REBZHRSE L C
LWd Mt Lh Gy & BX = A
Th i o BE O ZERE S -
KA TAUYA O FE & (F B B
21459 T #> =,

trin dong dit nay lam cho tdng sb
ngudi chét 1én 30 va sb ngudi bi_thuong
hién 1a 350 .

D HE (X . HAEF 350 A A &E
L. BE ® & 130 A A FE L
= &

Badng 4.2: Mot sé két qua dich tir tiéng Viét sang tiéng Nhdt tich hop mé hinh chuyén ngir
khong giam sat

Tén riéng tiéng Viét

Tén riéng tiéng Nhat

thiy ngan JKER
thira thién hué XEDEF
Ié hoang nam IWITYUR

nguyén thi diép

TJIoT4T4—7

Bdng 4.3: Mot sé két qua dich tén riéng tiéng Viét sang tiéng Nhdt tich hop mé hinh chuyén
ngir khong giam sat
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CHUONG 5. KET LUAN

Céc cbng viéc dat duoc cua luan van:

o Tim hiéu téng quan vé hé dich may dac biét 1a dich may théng ké dua vao cum tir
phan cép.

o Tim hiéu téng quan v& mo hinh chuyén ngir khong giam sat xir 1y tén riéng.

o Tim hiéu b6 cong cu ma nguén m¢ Moses.

o Thir nghiém mo6 hinh chuyén ngir khdng giam séat va cho két qua tuwong ddi kha
quan.

21



TAI LIEU THAM KHAO

Tiéng Viét

[1] Nguyén Van Vinh (2005). “Xay dung chuong trinh dich tw dong Anh-Viét bang phuong
phap dich thong ké”. Luan van Thac si, Pai hoc Cong ngh¢, PHQGHN.

[2] Nguyén Thi Viét Thanh, 2000, Ngir phép tiéng Nhat. Nxb. Dai hoc Quéc gia Ha Noi.
Tiéng Anh

[3] Al-Onaizan, Y. and Knight, K. (2001). Translating named entities using monolingual

and bilingual resources. Proceedings of the 40th Annual Meeting on Association for
Computational Linguistics

[4] D. Chiang (2005), A Hierarchical Phrase-Based Model for Statistical Machine
Translation, In Proceedings of the 43rd Annual Meeting of the Association for
Computational Linguistics (ACL'05).

[5] Franz Joset Och and Hermann Ney (2002), Discriminative training and maximum
entropy models for statistical machine translation, In Processdings of the 40th Anuual
Meeting of the ACL, pages 295-302, Philadelphia, PA.

[6] Koehn, P (2004). Pharaoh: a beam search decoder for phrasebased. 2004.

[7] Chen, H., Yang, C., and Lin, Y. (2003). Learning Formulation and Transformation Rules
for Multilingual Named Entities. Proceedings of ACL 2003 Workshop on Multilingual and
Mixed-language Named Entity Recognition: Combining Statistical and Symbolic Models
[8] Koehn, P., et al. (2006). Moses: Open Source Toolkit for Statistical Machine
Translation..

[9] Philipp Koehn, Franz Josef Och, Daniel Marcu (2003), “Statistical Phrase-Based
Translation”, In proceedings of NAACL.

[10] Koehn (2010). Statistical Machine Translation

[11] Dempster, A., Laird, N., and Rubin, D. (1977). Maximum Likelihood from Incomplete
Data via the EM Algorithm. Journal of the Royal Statistical Society. Series B
(Methodological), 39(1):1-38. 49 50 Bibliography Dijkstra, E. (1959). A note on two
problems in connexion with graphs. Numerische Mathematik.

[12] http://translate.google.com

[13] http://www.statmt.org/moses/

22


http://translate.google.com/

