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LOT CAM POAN

Tbi xin cam doan cac két qua nghién ctu, thuc nghiém duogc trinh bay trong
luan van nay do t6i thuc hién dudi sy hudng dan cua Phé gido su, Tién si Nguyén
Phuong Thai.

Tat ca nhitng tham khao tir cac nghién ctru lién quan déu duoc néu ngudn gbc
mot cach rd rang tir danh muc tai liéu tham khao cua luan van. Trong luan van, khong
cd viéc sao chép tai liéu, céng trinh nghién ctiru ctiia ngudi khac ma khdng chi rd vé tai
liéu tham khao.

TAC GIA LUAN VAN

Nguyén Tuian Anh



LOI CAM ON

Trudc tién, tdi xin gui 101 cam on sau sac nhat dén thay gido, Phé gido su, Tién
si Nguyén Phuong thai di tan tinh hudng dan t6i trong sudt qua trinh thuc hién luan
van tot nghiép.

TOi xin bay to o1 cam on chan thanh tdi truong Pai hoc Cong Nghé - PHQG
Ha Noi va nhitng thay cb gido toi da giang day, truyén thu kién thic trong thoi gian
qua.

Cudbi cling, toi xin cam on tat ca gia dinh, ban b¢ da luon dong vién gitp do toi
trong thoi gian nghién ciru dé tai. Tuy dd c6 nhitng ¢6 gang nhat dinh nhung do thoi
gian va trinh d6 ¢6 han nén luan van con nhiéu thiéu sét va han ché. Kinh mong nhan
duoc sy gop y cua thay cd va cac ban.

TAC GIA LUAN VAN

Nguyén Tuan Anh
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CHUONG 1. GIOI THIEU

Hién nay c6 hang nghin ngén ngit trén toan thé gidi, mdi ngdn ngir déu co
nhirng dic trung riéng vé bang chir cai va cach phat am. Ngay cang c6 nhiéu nhitng hé
théng ty dong dich mién phi trén mang nhu: systran, google translate, vietgle ...
Nhitng hé thdng nay cho phép dich tir dong cac vin ban véi mot cip ngdn ngir chon
trude (vi du dich tir tiéng Anh sang tiéng Viét). Didu ay cho thiy sy phat trién cta dich
may cang ngay cang di vao doi séng con ngudi, duge ing dung rong rai. Van dé dit ra
d6i voi ca dich gia va mdy dich trong viéc dich giita cac cip ngdn ngit c6 hé thong
bang chir cai va cach phat am khac nhau la dich chinh xac tén riéng va cac thuat ngir
k¥ thuét (cac tir khong xac dinh). Nhitng ddi twong nay duoc phién am, thay thé béi
nhirng 4m x4p xi trong duong. Viéc dich phién 4m giita cac cip ngdn ngit d6 dugc goi
13 Chuyén ngi.

Viéc dich cac tir khong xac dinh 1a mot van dé kho do cac ngdn ngit thuong
khac nhau vé bang chit cai va cach phat am. Cac tir ndy thuong dugc chuyén ngit, tic
13, thay thé bang khoang ngit 4m gan dung. Vi du: "Nguyén Thu Trang" trong tiéng
Viét xuat hién dudi dang " &' T2 T — F & >" (Guen tuu chan) trong tiéng Nhat.
1.1. Dic diém ngon ngir tiéng Viét va tiéng Nhat
1.1.1. Pic diém ngoén ngir tiéng Viét[16]

Tiéng Viét thudoc ngon ngr don lap, tic 1a mdi mot Am tiét duoc phat am tach
o1 nhau va duoc thé hién béng mot chit viét. Pic diém nay thé hién 1o rét & tit ca cac
mat nglr am, tir vung, nglr phap.

Pic diém ngir Am

Trong tiéng Vi¢t c6 mdt loai don vi ddc bi¢t goi la "tiéng". Vé mat ngilr am, mdi
tiéng 1a mot am tiét va cach viét twong ddng véi phat am. Hé thong am vi tiéng Viét
phong pht va ¢6 tinh can d6i.

Pic diém tir virng

MBdi tiéng, néi chung, 13 mot yéu té c6 nghia. Tiéng 1a don vi co sé 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 tugng..., chu yéu nho phuong thirc ghép va phuong thic 1ay.

Viéc tao ra cac don vi tir vung & phuong thirc ghép ludn chiu su chi phbi cua
quy luét két hop ngit nghia, vi du: dit nudc, may bay, nha lau xe hoi, nha tan cira nat...
Hién nay, day 1a phuong thirc cht yéu dé san sinh ra cac don vi tir vung. Theo phuong
thirc nay, tiéng Viét triét dé str dung cac yéu td cau tao tir thuan Viét hay vay muon tir
cac ngdn ngir khac dé tao ra cac tr, nglt mdi, vi du: tiép thi, karaoke , xa 16 thong tin,
siéu lién két van ban, truy cap ngiu nhién, ...

Vén tir vung ti thiéu cua tiéng Viét phan 16n 1a cac tir don tiét (mot am tiét,
mot tiéng). Sy linh hoat trong str dung, viéc tao ra cac tir ngit moi mot cach dé dang da
tao diéu kién thuan loi cho sy phat trién vén tir, vira phong phu vé sb luong, vira da
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dang trong hoat dong. Cung mot su vat, hi¢n tuong, mot hoat dong hay mot dac trung,
c6 thé co nhiéu tir ngit khac nhau biéu thi.

1.1.2. Pic diém ngon ngir tiéng Nhat

Hé thong chir viét

Nguoi Nhat c6 mot bang chir cai dac bigt vé nglt am dugc goi la Katakana,
duoc str dung chu yéu dé viét tén nudc ngoai va to muon. Cac ky hi€u katakana duogc
thé hién trong Bang 1.1, voi cach phat 4m tiéng Nhét cua ching. Hai ky hiéu duoc
hién thi & goc dudi bén phai dugc st dung dé kéo dai nguyén 4m hodc phu am tiéng
Nhat.

T(a) | h(ka) | ¥ (sa) | #(ta) | > (na) | » (ha) | = (ma) | 7 (ra)
A (1) | ¥ (ki) | ¥ (shi) | # (chi) | =(ni) | & (hi) | ¥ (mi) | U (ri)
() | 7 (ku) | A(su) | ¥ (tsu) | X (nu) | 7 (hu) [ & (mu) | & (xru)
X(e) |7 (ke) | £ (se) | 7 (te) | % (ne) | ~(he) | A (me) | U (re)
() | 2(ko) | ¥ (s0) | F(to) |/ (no) | # (ho) | € (mo) | & (xo0)
»N(ba) | #(ga) | »*(pa) | ¥ (za) | ¥ (da) | 7 (a) | ¥ (ya) | + (ya)
¥ (bi) | ¥ (gi) [ €(pi) [ ¥ (ji) | 7 (de) | 4 (i) | 3 (yo) | a (yo)
7 (bu) | 7 (gu) | 7 (pu) | X(zu) | F(do) | » (u) | = (yu) | 2 (yu)
~ (be) | ¥ (ge) | ~ (pe) | ¥ (ze) | ¥ (n) z(e) |V(v) | v

R (bo) | = (go) | K (po) | /(z0) | F(chi) [ # (o) | 7 (wa) | —

Bdng 1.1: Bang chit cdi Katakana va cdch phat ém tiéng Nhdt [3]

Ngir Am""

Am tiét trong tiéng Nhat gitt mot vi tri rat quan trong, n vira la don vi ngit 4m
nho nhét va vira 1a don vi phat 4m co ban. Moi am tiét duoc thé hién bﬁng mot chir
Kana (Hiragana va Katakana). Tiéng Nhat c6 sé lwong am tiét khéng 10n, c6 tat ca 112
dang am tiét. Trong sb ndy, c6 21 dang am tiét chi xuat hién trong cac tir dugc vay
muon tor nudc ngoai.

Néu nhu trong tiéng Viét, c6 rat nhiéu tir duoc ciu tao boi mot am tiét, va mdi
am tiét déu mang y nghia nhat dinh, VD: ban, tr, ban, dén..., thi ddi voi tiéng Nhat,
phﬁn 16n cac tir duge cdu tao tir hai am tiét trd 1én va mdi mot am tiét thuong khong
mang ¥ nghia ndo ca. VD: tir “hay” - “omoshiroi” ¢6 5 am tiét /o/mo/shi/ro/i, khé c6
thé tim thdy y nghia cia mdi am tiét nay. Ciing c6 nhitng tir duoc cau tao boi 1 am tiét
va trong trudong hop ndy, 4m tiét mang ¥ nghia cua tir 46, VD: “ki” c6 nghia 13 cai cdy,
“e” ¢6 nghia 1a blrc tranh, “te” c6 nghia 14 cai tay... nhung nhirng tir nhu vay chiém sd
luong rat nhé trong von tir vung tiéng Nhat.!*]
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Tiéng Nhét c6 tit ca 5 nguyén am: /a, i, u, e, o/ va 12 phu am: /k, s, t, g, z, d, n,
m, h, b, p, 1/ mot sé luong kha it so véi cac ngdn ngit khac. Ngoai ra con c6 hai am dic
biét 1a 4m miii (N) va am ngit (Q).

Trong tiéng Nhat, trong 4m ciing giit mot vi tri kha quan trong. Trong am duoc
thé hién chu yéu bang do cao khi phat 4m, va nhd c6 trong 4m ma nhiéu tir dong 4m
khac nghia duoc phan biét. Vi du nhu tir “hashi” néu phat 4m cao & 4m tiét thtr nhét thi
c6 nghia 13 “d6i diia”, néu phat 4m cao & am tiét tht hai thi lai c6 nghia 1a “cay cau”.
Tuy nhién, cic phuong ngit lai c6 sy phan bd trong am khong gidng nhau. Vi viy,
phuong ngir Tokyo da duoc 1y 1am ngon ngit chuan.

Tw vung

Tiéng Nhat 13 mot ngdn ngit 6 mot von tir vung 16n va phong pha. Sy phong
phu cua tir vung tiéng Nhat trude hét duge thé hién ¢ tinh nhiéu ting 16p cta von tir
vung. Nhom tir muon dugc coi la nhitng tir vay muon tir cdc ngdn ngit khac ma chu
yéu la tiéng Anh, Phép, Ptic, TAy Ban Nha, B4 Pao Nha.... Bé phan biét v6i nhom tir
géc Han va tir thuan Nhat, nhom tr muon duge viét bﬁng chir Katakana, vi du nhu:
tabako (thudc 14), kereraisu (com ca ri), uirusu (vi-rat).....

1.2 Bai toan dich may va tiép cin dich dwa trén cum tir phin cap
1.2.1 Khai niém vé hé dich may
a. Dinh nghia

Dich may (machine translation - MT) la mdt linh vuc ciia ngén ngit hoc tinh
toan nghién ctru viée st dung phan mém dé dich van ban hodc bai phat biéu tir ngon
ngir nay sang ngdén ngir khac.

b. Vai tro cua dich may

Theo cac nha khoa hoc, thé gidi hién nay c6 it nhat 7099 ngon ngit khac nhau,
v6i mot s6 luong ngdn ngit 16n nhu vay di dan dén rat nhidu kho khan, ton kém trong
viéc trao doi thong tin giita cac nudc trén thé gidi. Vi nhitng khé khin d6 nguoi ta da
phai dung dén mot doi ngii phién dich vién khong 16, dé dich cac vin ban, tai liéu, 1oi
noi tir tiéng nude nay sang tiéng nude khac. Dé cai thién van dé trén, nguoi da dé xuat
thiét ké cac mo hinh ty dong. Ngay tir nhitng ngay dau tién xuat hién may vi tinh, con
ngudi da tién hanh nghién ctru vé dich may.

Dich may duoc coi 13 mét trong nhirng bai toan c6 y nghia tng dung cao. Diéu
nay 1a do dich may tiét kiém thoi gian, tién bac va cong stc. Tuy nhién, mot hé théng
dich may khong thé thay thé hoan toan cong viéc ctia ngudi dich vi may khong thé san
xuat ra ban dich chét lugng cao hoan toan ty dong. Do do, hé théng Van can su tuong
tac cuia con ngudi trudce, trong va sau qua trinh dich.

c. So' d6 tdng quan ciia mot hé dich mz’ly[l]

Pau vao cia mot hé dich may 13 mot vin ban & ngdn ngit ngudn. Vin ban nay

c¢6 thé thu duoc tir mot hé soan thao hay mot hé nhan dang chit viét, 101 néi. Sau do


https://en.wikipedia.org/wiki/Computational_linguistics
https://en.wikipedia.org/wiki/Computational_linguistics
https://en.wikipedia.org/wiki/Translation
https://en.wikipedia.org/wiki/Language
https://en.wikipedia.org/wiki/Language
https://en.wikipedia.org/wiki/Language
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van ban c¢6 thé dugc chinh sira lai nho khdi soan thao, kiém tra chinh ta, trude khi dua
vao may dich.

Phan mém dich may sé& chuyén vin ban ngudn thanh vin ban viét trén ngdn ngi
dich. Va cling qua mdt bg chinh ra dé cubi cung thu dugc mot van ban tuong ddi hoan

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

Con ngurin
=i M
/
=
. = oan . .
gfﬂ ban thao Dich Hiéu Vin ban
U vao _ = ; = i = A
eiBer tra may chinh dhu ra
7 chinh ta
S
\ f
Cor sdr el thire

Hinh 1.1: So dé téng quan hé dich may™
1.2.2 M6 hinh dich may thong ké

Bai toan dich may da duogc phat trién tir thap ky 50 va dugc phét trién manh mé
tir thap ky 80. Hién nay, co6 rat nhiéu hé dich may thuong mai noi tiéng trén thé giéi
nhu Systrans, Kant, ... hay nhiig hé dich may mé tiéu biéu nhu hé dich ciia Google
hd tro hang chuc cip ngdn ngir phd bién nhu Anh-Phép, Anh-Trung, Anh-Nhat, ...
Céc cach tiép can dich may chinh bao gém dich dua vao luat va dich dwa vao xdc suat
thng ké. Cac hé dich may nay di dat duoc két qua kha tét v6i nhitng cip ngdn ngir
tuong dong nhau vé chir cai va phat 4m nhu cac cip ngdn ngit Anh — Viét, Bic-Anh,
... nhung con gap nhiéu han ché ddi vai cac cip ngdn ngit co chi phap khac nhau nhu
Anh-Trung, Viét-Nhat, ...

Hién nay, cac nghién ctru dé lam tang chét luong hé dich van dang dugc tién
hanh phu hop véi dic diém cua cac cip ngdn ngit. Ngodi ra, phuong phap dich dua
trén mang no-ron ciing 13 mot hudng tiép can méi dang duoc phat trién manh véi
nhiéu budc dot pha.

a. Khio sat phwong phap dich may thong ké

Dich may thong ké dua trén tir ¢6 ngudn gdc tir nghién ctru ctia Brown (1993)
ngudi da phét trién mot moé hinh kénh nhidu dya trén tir dugc dich giong nhu bai bao
ctia Knight va Graehl (1997) vé mé hinh chuyén ngit.

Dich may duwa trén phuong phap thong ké dang 1a mot hudng phat trién day
tiém nang boi nhimg vu diém vuot troi so voi cac phuong phap khac. Thay vi xay
dung cac tir dién, cac quy luat chuyén ddi bang tay, hé dich nay tu dong xay dung cac
tir dién, cac quy luat dua trén két qua thong ké co duoc tir cac kho ngit liéu. Chinh vi
vay, dich may dya vao thng ké ap dung duogc cho bat ky cip ngon ngit nio.
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Dich may duya trén phuong phap thong ké s& tim cau ngén ngir dich e phu hop

nhat (co xac suat cao nhat) khi cho trudc cau ngdn ngit ngudn f.
é = argmax.p(elf)

M0 hinh dich mdy dugc Brown 4p dung vao bai toan nhu sau:

Gia sir cho ciu tiéng Viét flj =fifjf can dich sang cdu tiéng Nhat
el = e, ..e;..e. Brown dyng 1én md hinh kénh nhidu véi e 1a ddu vao bd mi hoa
(Encoder), qua kénh nhiéu dugc chuyén hoa thanh f va sau do, giri f dén bo giai ma
(Decoder). Nhu vdy, trong cac cdu tiéng Nhat, ta chon cdu sao cho xac sudt hiu
nghiém Pr(e!| flj ) 14 16n nhat, theo luat quyét dinh Bayes:

é! = argmax Pr(el|f/)
el
= arg max{Pr(el). Pr(f{|el)}
el
Nhu vy, ta c6 thé xdy dung mé hinh chung cua hé dich may bang phuong phap thong
ké theo hinh 1.2 nhu sau:

Mo hinh dich Mo hinh ngon ngir
P(fle) P(e)

Bo giai ma

Argmax PE)*P(fle) | - & jhi03 CRELF

Xin cam on rat nhiéu

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

M® hinh ngdn ngit thuong dugc giai quyét bang mé hinh n-gram va mai day la
mo hinh neuron. L

Pha gidi ma thuong dugc gidi quyét bang cac thudt toan Search nhu Viterbi
Beam, A* stack, Graph Model.

Trong md hinh dich, van d& trong tim cta viéc md hinh hoa xac suat dich
Pr( flj |e{) 1a viéc dinh nghia sy twong tng giita cac tir cia cdu ngudn véi cac tir cia
cau dich. M6 hinh thyc hién viéc d6 goi 1a mo6 hinh giong hang tur.
b. Chu ki phat trién ciia hé thong dich thong ké

Budc dau tién 1a tap hop ngir liéu huan luyén. O day, chung ta can thu thap cac
van ban song ngit, thuc hién viéc dong hang cau va trich loc ra cac cap cau phu hop.
Trong budc thir hai, ching ta thyc hi¢n huén luyén tu dong hé théng dich may. Pau ra
cua budc nay l1a hé théng dich may c6 hiéu lyc.
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Tiép theo hé théng dich may duogc kiém tra va viéc phan tich 16i dugc thuc hién.
Dua vao kién trac cua hé thong dich may thong ké, chung ta co thé phan biét cac kiéu
16i khac nhau: 15i tim kiém, 16i mo hinh, 16i huan luyén, 16i corpus huan luyén va 15i
tién xur 1y.

Mo hinh tét hon: O day, muc tiéu 13 phai phat trién mo6 hinh ma mé hinh nay
mo ta cang nhiéu cac thudc tinh ctia ngdn ngit tu nhién va cac tham sé tw do ctia né co
thé dugc udc luong tr ngtr licu huén luyén.

Huén luyén t6t hon: Thuit toan huin luyén thuong dua vao cach tiép can hop 1y
cuc dai. Thong thuong, cac thuat toan huén luyén thuong cho ta két qua la tdt wu dia
phuong. Do vy, dé lam tét viéc huin luyén ndy, can xdy dung cac thudt todn ma keét
qua t6i wu dia phuong thuong gan véi ti wu toan cuyc.

Tim kiém t6t hon: Lai tim kiém xuat hién néu thuat toan khong tim kiém ra ciu
dich ctia cau ngudn. Vi vay, chi co cac cach tim kiém gan dang dé tim ra cau dich.
Thuat toan hiéu qua la thut toan ma can bang giita chat luong va thoi gian.

Nhiéu ngit liéu huan luyén hon: Chat luong dich cang tang khi kich thudc cua
ngir liéu huin luyén cang I1én. Qua trinh hoc cta hé thong dich may s& cho biét kich
thudce cua ngtr licu huin luyén 1a bao nhiéu dé thu dugc két qua kha quan.

Tién xtr 1y t6t hon: Hién twong ngdn ngir tu nhién khac nhau 1a rat khé xu ly
ngay ca trong céach tiép can thong ké tién tién. Do d6 dé cho viéc sir dung céch tiép can
thong ké dugc tot thi trong budc tién xur 1y, ching ta 1am tot mot s viéc nhu: loai bo
cac ki hiéu khong phai 1a van ban, dua cac tir vé dang gbc cia no, ...

c. Uu diém ctia phwong phap dich théng ke

Céch tiép can théng ké c6 nhitng vu diém sau:

M&bi quan hé gitta dbi twong ngdn ngit nhu tr, cum tir va ciu trac ngit phap
thuong yéu va mo hd. Pé mo hinh héa nhirg phu thudc nay, ching ta can mot cong
thirc hoa nhu dua ra phan phdi x4c suat ma no cé thé giai quyét voi nhitng van dé phu
thudc 1an nhau.

Pé thuc hién dich mdy, chung ta nhét thiét phai két hop nhiéu nguén tri thic.
Trong dich th6ng ké, chung ta dua vao toan hoc dé thuc hién két hop tdi wu cla cac
ngudn tri thirc.

Trong dich may théng ké, tri thire dich dugc hoc mot cach ty dong tir ngir liéu
huin luyén. Véi két qua nhu vay, viéc phat trién mot hé dich dua vao théng ké s& rat
nhanh so véi hé dich dua vao luat.

Dich may théng ké kha pht hop véi phan mém nhing ma ¢ day dich may la
mot phan cua tng dung 16n hon.

Viéc dua ra khai niém “chinh xac” ciia méi quan hé ngir phap, ngir nghia, vin
phong 13 kho. Vi vay, viéc hinh thtrc hoa van dé nay cang chinh xac cang tot khong thé
dua vao su rang budc bai cac luat mo ta chung. Thay vao do, trong cach tiép can théng
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ké, cac gia dinh mo hinh duoc kiém dinh bang thuc nghiém dwa vao ngit liéu huin
luyén.
1.2.3. Tiép cén dich may dwa trén cum tir phan cip
a. Cac nghién ctru di dwoge cong bd

M0 hinh dich may thong ké dwa trén cum tir

Trong phuong phap dich may théng ké truyén thong dua trén don vi tir, don vi
duoc dich 1a céc tir. SO tir trong cau duoc dich 1a khac nhau phu thudc vao cac tir ghép,
hinh thai tr va thanh nglt. Tham s6 do dai cua chudi tir duoc dich goi 1a d6 hon loan,
tic 13 sO tir cia ngodn ngit dich ma tir ctia ngdn ngit ngudn sinh ra. Tuy nhién, tuy vao
dic diém cta ngdn ngi, nhu cap ngdn ngir Viét — Nhat cling giéng véi cip ngdn ngir
Anh-Trung, Anh-Nhat, ..., hé dich phai d6i mat véi kho khan trong qua trinh sap xép
trit tu cua cac tr tiéng Viét twong tng khi dich sang cau tiéng Nhat. Trong qué trinh
dich, két ndi tir tiéng Viét twong Gmg vai tir tiéng Nhat c¢6 thé 1a 1-1, 1-khong, 1-nhiéu,
nhiéu-1 hodc nhiéu-nhiéu. M6 hinh dich dua trén don vi tir khong cho két qua tot trong
truong hop két ndi nhiéu-1 hodc nhiéu-nhiéu véi trat tu cac tir trong ciu twong Gng 14
khac nhau. Khi @6, moé hinh dich dva trén don vi cum tir do Koehn va cong su (2003)
phat trién phan nao dbi phé véi su thiéu hut nay ciia mé hinh dya trén tir.Ching ta
phan ra cum tur thanh ca doan nho p(fle) thanh:

p(AIFel) = | |oGilendtstart - end;_y - 1)

Céc cum tu trong k¥ thuat nay thuong khong theo nghia ngon ngitr hoc ma 1a cac cum
tir dugc tim thdy bang cach str dung phuong phép thong ké dé trich rat tir cac cip ciu.
Vi du:

7
A

Xin cam on rat nhiéu

HYDES A FL 1=
Hinh 1.3: Vi du vé giong hang tir

O déy, cac cum tir ndy duge sinh ra dya vao cac phuong phap théng ké ap dung
trén ngt liéu hoc. Trong “Introduction to Statistical Machine Translation”, 2004,
Koehn mo6 td mdt cach khai quat qua trinh dich théng ké dua trén cum tur nhu sau:

e Cau nguon duoc tach thanh cic cum tir

eMbi cum tir duoc dich sang ngdn ngit dich

e Cac cum tu da dich duoc sép xép lai theo mot thir tu phu hop

Phuong phap dich may théng ké dua trén don vi cum tir 1a phuwong phap moi
duoc phat trién, c6 mot sé6 mo hinh da duoc xay dung va chit luong dugc danh gia la
kha cao khi 4p dung cho cac cdp ngdn ngit nhu Anh-Trung, Anh-Arab, ... Tuy chét
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luong c6 tét hon mo hinh dich thong ké dya trén don vi tir, mo hinh dich thong ké dya
trén cum tir van chua giai quyét duge mét sd van dé nhu ngtt phap, kha nang Iya chon
cum tu vdi tinh chinh xac cao, dich tén, lugng tir vung c6 han va cac han ché chuyén
d6i ca phap.
Giong hang tir

Hién nay, rat nhiéu cach tiép can khac ra doi nham cai thién chét luong cua hé
dich, tich hop thém céc thong tin ngdn ngit nhu tién hanh tién xur 1y, sir dung cac théng
tin vé ngit phap dé chuyén doi cau ngdn ngit nguodn f vé mot dang £ gan v6i ngdn ngir
dich trude khi thuc hién viée giong hang tur

Gia str, cho mot chudi cdu ngdn ngit tiéng Viét f, mo hinh s& cung cip cho
chung ta xac suét p(e|f) cia mot cau tiéng Nhat e. Dinh 1y Bayes duoc ap dung cho
phép chiing ta mé hinh héa xac suét ban dich p(fle) , dam bao rang tiéng Nhat duoc tao
ra 14 mot ban dich phu hop cua cau tiéng Viét, va cau tiéng Nhat p(e) dam bao chudi
tiéng Nhat dau ra luu loat:

_p(e)p(fle)
pelf) = )

Xac suat cia cau tiéng Viét p(f) ¢ thé dugc loai bo vi nd 1a hang sé va s&
khong c¢6 bat ky anh hudong nao dbi véi viée tim kiém cau tiéng Nhat e, t6i da hoa
phuong trinh p(e)p(fle):

é = argmax,p(e)p(fle)
b. Tiép cin dich may dwa trén don vi cum tir phin cip

Trong phan nay, chiing ta s& mo ta thiét ké va thyc hién mé hinh dich may dua
trén cum tir phan cp va bao cao vé cac thir nghiém chimg minh rang cic cum tir phan
cép thuc su cai thién ban dich.

Xem hinh 1.4 d& minh hoa phuong phap cho cic mé hinh dya trén cum tir
truyén thong. Cho mot ma trin giong hang tir ciia mot cip cau song ngit, chung toi
trich xuat tat ca cac cip cum tir pht hop véi giong hang. Nhitng cip cum tir nay 1a cac
quy tic dich trong cdc mo hinh dua trén cum tir. Cé nhiéu cach khac nhau dé udc
lugng cac xac sudt dich cho chung. Vi du nhu xac suat co diéu kién ¢ (&|f) dua trén

tan sb trong d6i cua cap cau (&|f) va cum tir £ trong vin thé.



&
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L =z £ 5 o< ©
I
shall R Bk B B SR » shall be = werde
be
passing aushandigen = passing on
on
to Ilhnen = 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 tic cho ngir
phap ddng bd. Nhu di thao luan, ddy 13 cic quy tic chi c6 cac ky tu két thuc & phia
bén phai:

Y- fle

Bay gio chiing ta mudn xdy dung cic quy tic dich phirc tap hon, bao gom ca
cac ky tu két thuc va khong két thiic & phia bén phai ciia quy tic. Chung ta hoc cac quy
tac nay nhu khai quat hoa cac quy tic tir ngit truyén thong.

c
Lit]
(=]
g
c
i} Hy)
B4
@
2 &
shall
be
passing| | |- » werde X aushandigen
on = shall be passing on X

Hinh 1.5: Trich xudt quy tdc dich cum tir phin cdp

Chung t6i muén hoc mét quy tic dich cho cum tir phirc tap cua tiéng Pirc
“werde aushandigen”. Tuy nhién, cac tir tiéng Pirc “werde” va “aushandigen” khdng
nam canh nhau, ching cach nhau béi nhing tir can thi¢p. Trong cdc mé hinh dich cum
tir truyén thong, chung ta khong thé hoc mot quy tac dich chi c6 hai tir tiéng DPtrc nhu
thé nay, vi cac cum tir trong cic md hinh truyén thong 1a cac chudi tir lién ké nhau.
Mot quy tic co chia “werde” va “aushandigen” ciing bao gdm tit ca cac tir can thiép:
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Y —  werde Ihnen die entsprechenden Anmerkungen aushdindigen
| shall be passing on to you some comments

Bay gio chung ta thay thé cic tir can thiép bang ky tu X. Tuong tng, & phia
tiéng Anh, chung ta thay thé chudi tir tiéng Anh giéng hang véi nhirng tir tiéng Dtc
can thiép bang ky tu X. Chung ta tiép tuc trich ra quy tic dich

Y - werde X aushdndigen | shall we passing on X

Quy tic nay 12 mot ngit phap dong bd véi mot hdn hop cac ky tu X va cac 1y tu
két thuc (cac tir) phia bén phai. N6 goi gon mét cach doc dao kiéu sip xép lai khi tham
gia dich cac cum dong tir tiéng Puc sang tiéng Anh.

Luu ¥ rang chung toi chua gidi thiéu bat ky rang budc ca phap nao khac véi
nguyén tic la ngdn ngir dé quy, va loai quy tic dich phan cap phan anh tinh chat nay.
Trude tién chung ta phai xac dinh chinh x4c phuong phap trich xuét cac quy tac dich
theo cip bac.

Cho mot chudi dau vao f = (f; ...,flf) va chudi du ra e = (e, .y €,) va mot
anh xa giong hang tr A, chung ta trich xut tit ca cac cip cum tir (&, f) phu hop véi
gioéng hang tu:

(é, f) phu hop véi A ©
Veice:(enf)eA—fief
AND Vfj € f : (ei.f;) €A — ¢
AND Jej € &,fj € f : (ei.fj) € A

Cho P 14 tap hop cua tat ca cac cap cum tir dugc trich xuét (&, f). Bay gid ching
ta xay dung céc cap tir phan cap tir cac cdp tir hién tai. Néu ton tai mot cip cum tir hién
tai (&, f) € P s& chita mot cdp cum nho hon khac (&g, fsyg) € P, chung ta s& thay thé
cdp cum nho hon bang mo ky tu X va thém cip cum tir tong quéat hon vao bo P:

if (¢,f) € P AND (esug,fsus) € P
AND € = epgrg + €sup + €posT
AND f = fore + fsus + frost
AND € # esug AND f # fsup
add (epre + X + epost. fere + X + frost) to P

Tap hop cac cap cum tir phan cap 1a két thic theo co ché md rong nay. Luu y
rang nhiéu thay thé ctia cum tir nhé hon cho phép tao ra anh xa dich véi nhiéu ky hi¢u
X. Piéu nay cho phép ching t6i xay dung cic quy tac dich hitu ich nhu:

Y = X1 X|X; of X3

Mot luu ¥ vé sy phtic tap ciia cac quy tac phan cap dugc trich ra tir mot cap cau:
vi mdt quy tic cé thé anh xa bat ky tdp con nao ctia cac tir dau vao (c6 cac ky hicu
khong phai 13 ky tu dai dién cho cac khoang trong), c6 thé sir dung mot s6 quy tac liiy
thira. Dé tranh cac bo quy tic c6 quy mo khong thé quan 1y va dé giam do phirc tap
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giai ma, ching t6i thuong mudn dit cac gidi han vé cac quy tdc co thé c6. Vi du, céc
gi61 han:

o THi da 2 ki hiéu khong xéc thyc X

o {t nhat mot nhung t6i da nim tir cho mdi ngdn ngir

e Khoang ti da 15 tir (tinh ca khoang trong)

Han ché cac ky hiéu X lam giam do phtic tap cta quy tic trich xuat tir lily thira
dén da thirc. Thong thudng, ching toi ciing khong cho phép cac quy tic c6 cac ky hiéu
X nam canh nhau trong ca hai ngén ngit.

Mo hinh dich dya trén cym tir phan cdp, nhung khong cé ¢t phéap 1 rang, da
duogc chirng minh 14 vuot trdi cac mo hinh dich dua trén cym tur truyén théng trén mot
s6 cip ngon ngir. Ching dudng nhu giai thich viée sip xép lai cac tir va cum tir nhat
dinh, dac biét trong trudong hop cac cum tir khong lién tuc.

Chung toi di trinh bay mot phuong phap hoc ngit phip dong bd dua trén
phuong phap mé hinh dich dya trén cum tir. Bat dau véi mot gidng hang tir va chu
thich cdy phan tich c phap cho mdt hoac ca hai ngon ngir, chung t6i trich ra cac quy
tic ngit phap.

Mo hinh cum tir phan cép c6 ngir phap khong xay dung trén bat ky chii thich ca
phap nao. Néu chu thich cti phap chi ton tai cho mét trong cac ngén ngit, chung ta goi
no 1a cac quy tic ban ci phap. Poi voi chu thich ¢ phap cho trude, ching ta can phai
tim nat quan 1y ctia mdi cum tir dé c6 mot nhan khong xac dinh duy nhéat & phia bén
trai cua cac quy tic. Cac quy tic duoc ghi bang cic phuong phap tuong tu véi cac quy
tac duoc st dung cho cac ban dich cum tir trong moé hinh cum tir (nghia 1a, xac suit co
diéu kién cua dau ra, cho phia dau vao).

1.2.4 M0 hinh ngon ngir

Xéc suat cia mot cau tiéng Nhat p(e) duoc tinh bang cach st dung mot mé hinh
ngdn ngit thong ké. Cau tiéng Nhat e duoc dai dién boi chudi cac tir ey, ey, ..., e, va
xéc sudt ctia né duoc phan tach bang cach sir dung lut chudi:

p(e) = p(e)p(ezle;) ---P(ele|el» €2, ) ele—l)

Trong cach dich cua chung ta, c6 mot tp hop céc tir va ta mudn lay ching ra
theo mot thtr ty hop 1y. Nhung gia st rang chiing ta c6 nhiéu tap hop khac nhau, trong
g 13 tap cac nghia cua cach dich céc tir o tap hop trén. Chung ta c6 thé tim thir tu tir
t6t nhat cia mdi tap hop nhung 1am thé nao dé chung ta chon cau ciia ngdn ngir dich
hop 1y nhét. Cau tra 15i 1a ching ta sir dung mo hinh n-gram, gan xéac suat cho bat ki
mot day cac tir c6 thé hiéu duge. Sau d6 ching ta chon ra day c6 thé nhat (x4c suit cao
nhat).

Khi chiéu dai ngit canh cia mot cum tir tang 1én kha ning dé nhin thay trudc tir
sau d6 trong cum giam xudng. Dé ude tinh chinh xac cac tham sé cia mé hinh chung
ta str dung gia dinh Markov cho biét rang xac sut ciia mot chudi nhat dinh c6 thé dugc
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udc luong tdt tir mot lich st gidi han. Thong thudng, hai tr trudc trong mdt cau dugce
sir dung dé tao thanh mot mo hinh ngdn ngir trigram:

p(e;)p(e;le;) ---P(ele|e1: €2, ey 916—1) ~ p(e)p(ezle)) "-p(ele|ele—2t 313—1)

le
p() ~ | [pledei e
i=1

Céc xac suit duoc ude luong thong qua cac ude luong kha ning tdi da, nhiing
wdc tinh nay thuong duoc lam phing dé dam bao tat ca cac chudi cd thé cé mot xac
suat khong bang khong:

count(eq, e,, e3)

esles, ez) =
p(esles, ez) count(ey, e,)

Nhu vay, ta co thé coi toan bd cac cha dé vé gan xac suét cho mét cau duoc goi
l1a m6 hinh ng6n ngir. M6 hinh ngoén ngir khong chi c6 ich cho thir tu cac tir ma con co
ich cho viéc chon nghia gitta cac cach dich khac nhau.

1.2.5. Gi6i thiéu dich may mang no-ron

Dich may mang No-ron 1a mot phuong phap tiép can gan diy dang duoc sir
dung trong dich may duoc dé xuét boi Kalchbrenner va Blunsom (2013). Khong giéng
nhu hé théng dich dua trén xac suat théng ké dua vao tir, cum tir bao gém nhiéu phﬁn
nho duge diéu chinh riéng biét, cac phién dich may mang No-ron cb ging xdy dung va
dao tao mgt mang no-ron 16n cé thé doc mét cau va cho két qua 1a mdt ban dich chinh
X&c.

Hau hét cac mé hinh dich miy mang no-ron déu gom bd ma héa-giai ma véi bo
mi hod va bo giai ma cho mdi ngdn ngit hoic lién quan dén mot bo ma héa ngdn ngir
cu thé duoc ap dung cho mdi cau c6 dau ra sau d6 dugc so sanh. Mot mang no ron ma
hoa s€ doc va ma hoa cau nguén thanh mot vec-to c¢6 do dai ¢b dinh. Mot bd gidi ma
sau d6 xuit ra mot ban dich tir vec-to ma hoa. Toan bd hé théng ma hod-giai ma, bao
gém bo mi hoa va bd giai ma cho mot cip ngdn ngit, cing nhau huin luyén dé t6i da
héa xéac suit cia mot ban dich chinh xac.

Tinh ning khac biét quan trong nhat ciia phwong phép tiép can nay tir bd ma
hda-giai ma. Vé co ban no khong ¢ ma hoa toan bd ciu diu vao thanh mot vec-to do
dai don. Thay vao d6, né mi hoa cau dau vao thanh mot diy vec-to va chon mot tap
con cuia cic vec-to thich nghi trong khi giai ma ban dich. Piéu nay giai phong mot mo
hinh dich mang No-ron tir viéc phai nén tat ca cac thong tin ciia ciu ngudn, bat ké do
dai ctia nd, thanh mot vec-to d dai ¢d dinh. Diéu nay cho phép mdt mé hinh xur 1y tdt
hon vo1 céac cau dai.

1.3 Vén @@ tén riéng va tir muon trong dich may
1.3.1 Vén dé tén riéng

Su quan tdm dén viéc chuyén ngir ty dong tén riéng di ting lén trong nhiing

nam gan dy nhd c6 kha ning giup chong gian 1an chuyén ngit, qua trinh chuyén ngi
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clia mot tén riéng s& tranh bi truy vét bdi co quan thyc thi phap luat va co quan tinh
bao.
Mapkos <« Markov
spam, spammer «— CIlaM, cllaMepoB

Hinh 1.6: Vi du chuyén ngit tén riéng tiéng Nga - Anh

Kha ning chuyén ngit tén riéng ciing c6 cac ing dung trong dich mdy thong ké.
Céc hé théng dich mdy thong ké duoc huan luyén bang cac tap ngir liéu song song 16n,
trong khi nhiing tap ngir lidu ndy c6 thé bao gdm vai triéu tir ma ho khong bao gio c¢6
thé hy vong s& bao phu hoan chinh, dic biét 1a dbi voi cac 10p tir c6 hiéu suat cao nhu
tén riéng. Khi dich mét cau van mai, hé théng dich may thé)ng ké dua trén kién thuc
thu duoc tir ngit liéu dugce huan luyén, néu nd gip mot tir khong nhin thiy trong qua
trinh huan luyén thi t6t nhat no c6 thé tha tir 46 vao danh sach chua biét hodc sao chép
tir 6 vao ban dich va t¢ nhat 1a dich that bai.

Céc phuong phap tu dong danh gia hé théng dich may théng ké hién tai dua vao
viéc tinh toan cac két hop chinh x4c ctia chudi tir c6 dd dai khac nhau, vi du Bleu. Do
d6 chuyén ngir chinh x4c cua tén riéng s& gitip 1am ting hiéu qua ban dich. Cac ban
dich thuong co nhiéu cau tra 10 chép nhan duoc, vi du nhu tiéng Nhat chuyén ngit cua
“Merck”(tén nha san xuat duoc pham) c6 thé 1a Meka, Meruka hodc Meruku... Bé cai
thién hiéu suit trong mot hé théng dich may théng ké, can thiét 1ap phién am du dinh
thay vi phai chap nhan ban dich.

Pé mo rong bo dit liéu cac ban dich c6 thé chip nhan duogc dé tir d6 d6 chuyén
ngir, nhiéu tai liéu tham khao d3 duoc cung cap nhung ngay ca véi nhiing cai tién vé
hoat dong dich may théng ké thong qua viéc dich cac tén riéng van 1a mot nhiém vu
kho khan, nhat 13 véi ngon ngit Viét-Nhat.

Truy xuét thong tin ngén ngit chéo (CLIR) ciing ¢ thé hudng loi tir viéc dich
cac tur khong rd rang va tén riéng (AbdulJaleel va Larkey, 2003, Virga va Khudanpur,
2003). Theo ban chat cac Gmg dung CLIR c¢6 thé xem xét ting truy hodi néu co sy
khong 1 rang khi sir dung chuyén ngit khong giam sat.

Trong luan van ndy, ching toi lya chon va thuc hién dé tai “Chuyén ngit tu
dong tir tiéng Viét sang tiéng Nhat”. Két qua dua ra bang st dung Moses cling md
hinh dich may thong ké dya vao cum tir phan cap va cadc mo hinh chuyén ngir. Nhiéu
thi nghiém da dugc thyc hi¢n dé tim ra cac thong s6 tdi vu va nghién clru cac anh
hudng cua viéc thay doi kich ¢& ciia ca mo hinh chuyén ngir va phién am.

1.3.2 Tir muwon

Theo théng ké, dén dau nhimg nim 1990, s6 lwong tir muon chiém 13,5% vén

tir vung tiéng Nhat, chil yéu 1a tir tiéng Anh (80%). Hién nay, cac tir muon chiém mot
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vi tri quan trong trong doi séng ngdn ngir ctia nguoi Nhat Ban. Cac tir lién quan dén
linh vyc kinh té, chinh tri va x4 hoi ngdy cang ting lén.
1.4. Bai toan luin vin giai quyét
Chuyén ngit tiéng Viét — Nhat | bai toan maéi, chua c6 dé tai duoc cdng b rong rai.
Trong khoa luin nay ching tdi nghién ciru cac phwong phap dich may tir tiéng Viét
sang tiéng Nhat dya trén xéac suat théng ké. Trong tdm luan vin s& dua ra phuong phap
chuyén ngit cac tir khong xac dinh trong d6 c6 tén riéng. Qua thuc nghiém dé danh gia
chat luong caa ban dich tiéng Nhat duoc cai thién nho &p dung mé hinh chuyén ngi
khong giam sat.
1.5. Két cAu luan viin

Ngoai phan m& dau va phan tai liéu tham khao, luan van nay duoc té chic
thanh 5 chuong véi cac ndi dung chinh nhu sau:

- Chuong 1: Gid6i thiéu

- Chwong 2: Dich may théng ké dwa vao cum tir phin cap

- Chwong 3: Dich tén riéng va chuyén ngi

- Chuong 4: Thuc nghiém va danh gia

- Chuong 5: Két luan
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CHUONG 2. DICH MAY THONG KE DUA TREN CUM TU PHAN CAP

Trong chuong nay, chiing toi trinh bay phuong phép dich may théng ké sir dung
céc cym tir phan cdp. M6 hinh duya trén van pham phi ngir canh (CFG) ddng bo nhung
dugc hoc tir mot ban song ngir ma khong co bt ky chi thich ¢t phap nao. N6 c6 thé
duge xem nhu 13 sy két hop cac ¥ tudng nén tang tir ca dich dya trén ct phap va dich
dua trén cum tir. Chiing t6i mo ta chi tiét cac phuong phap dao tao va giai ma cua hé
théng va danh gia no6 véi tdc d6 dich va tinh chinh xac cua ban dich.

2.1. Ngir phap

Chung t6i dua ra mot dinh nghia khong chinh thirc va sau d6 mé ta chi tiét cach
chung t6i xay dung mot van pham phi ngit canh dong bd cho mé hinh.
2.1.1. Vin pham phi ngit canh dong b

Trong mot vin pham phi ngit canh dong b cic thanh phan cau tric co ban
duogc viét lai quy tic voi cac cap giong hang phia bén phai:

X->Wa~)

Trong d6 X 1a mot ki hiéu khong két thiic, ca v va a 1a chudi ki hiéu két thac va
ki hiéu khong két thiic, ~ 14 4nh xa 1-1 giita cac bién c6 y va a. Vi du, ta c6 chudi tiéng
Trung

“Aozhou shi yu Beihan you bangjiao de shaoshu guojia zhiyi”
duogc dich sang tiéng Anh 1a
“Australia is one of the few countries that have diplomatic relations with North Korea”.
Céc cap cum theo phan cap c6 thé dugc biéu dién bang van pham phi ngit canh dong
bo nhu sau:
X - (yuXyyouX,, haveX,withX;)
X = (X,deX,, theX,thatX,)
X = (Xyzhiyi,one of X;)

Trong d6 cac bién ma chung t6i dd sir dung céc ki hiéu khdng két thuc duoc
danh sb dé chi ra nhitng su Kién khong lién quan duoc két ndi bai dau “~”. Cac cap
cum tur thong thuong sé duoc chinh thirc hoa nhu sau:

X - (Aozhou, Australia)
X - (Beihan, North Korea)

X — (shi, is)
X — (bangjiao, deplomatic relations)
X — (shaoshu guojia, few countries)

Thém hai luat dé hoan thién vi du caa ching ta:
S = (51X, 5,1X3)
S = (X1,X1)



16

Mot dan xuat van pham phi ngit canh ¢ong bo 1a mot qué trinh &p dung luat dé
tir ki hiéu bat ¢au S dan xuét toi cap cau song ngir. Vai trung gian 1a cac cip dang cau
chta ki hiéu két thac va ki hiéu khéng két thuc.

(5m. 5my

» (SpXe-SaXE)
= S XpXe-SpXe X )
= (XgXg Xg. XaXgXg
¢ (Aozhou XXy, Australia X X )
= { Aozhou shi X, Australia is Xg )
= { Aozhou shi X zhiyi, Australia is one of Xz

= { Aozhou shi X

L=

de X zhiyi, Australia is one of the X that X )

i’
# (Avzhou shi yu X you X de X zhiyi,

Australia is one of the Xg that have Xz with ?{r:}

=+ i Aozhou shi yu Beihan you Xg de Xg zhiyi,
Australia is one of the Xg that have X with Morth Korea

A

(Aozhou shi yu Beihan you bangjiao de X zhivi,
Australia is one of the Xg that have diplomatic relations with North Korea )

= { Aozhou shi yu Beihan you bangjian de shaoshu guajia zhivi,
Mustralia is one of the few countries that have diplematic relations with North Korea )

Hinh 2.1: Vi du trich xudt cia van pham phi ngi# canh dong bg
2.1.2. Quy tic trich xuat

Phan 16n ngir phap bao gom cac quy tic trich xuat ty dong. Qua trinh trich xuét
bat dau bang mot tap ngix lidu huan luyén duoc giong hang tir: mot bo ba (f, e, ~) trong
d6 f1a mot cau nguon, e la cau dich, va ~ 1a mot anh xa (nhiéu - nhiéu) gitra vi tri cua f
va vi tri cua e. Céc giong hang tir duoc tao ra bang cach chay GIZA ++ trén ngit liéu
huan luyén theo ca hai huéng va tao thanh su két hop cua hai bo giong hang tir.

Sau d6 chung ta trich xuat tir mdi cap cau da giéng hang tir mot bo quy tac phu
hop voi céc giong hang. Diéu nay c6 thé thuc hién trong hai buéc. Thir nhat, ching ta
xéac dinh cac cip cum tir ban dau st dung ciing mot tiéu chi nhu hau hét cac hé thdng
dich dua trén cum tir, cu thé 1a phai cd it nhat mot tir bén trong mét cum tir giong hang
vGi mot tir bén trong chudi cau dich, nhung khong c6 tir bén trong mot cum tir ¢o thé
duoc giong hang véi mot tir bén ngoai cum tir dich. Vi du: gia st ngi liéu huan luyén
cua chang téi chira doan sau:

30 duonianlai de youhao hezou

30 plus-year-past  of friendly cooperation

Friendly cooperation over the last 30 years
Dinh nghia 1
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Cho mat cap chudi giéng hang tir (f.e,~), cho £/ 1a chudi con cua f tir vi tri i dén
vi tri j, twong tu v6i e/ Quy tic (£, /) 1a viét tit cua cap chudi (f.e,~) néu:

1. fi, ~ ey khi ton tai ke [i,j] vak’ € [i',]

2. fi. ~ ep VGi moi K € [i,j] vak’ € [i’,j]

3. fik ~ e voimoik € [i,j] vak’ € [i'j]

Tht hai, dé c6 duoc cac quy tac tir c&c cum tir, ching ta tim cac cum tir chira
cac cum tir khac va thay cac cum tir phu véi cac ky hiéu ki hiéu khéng két thac. Vi dy,
cho cac cum tir ban dau thé hién trong hinh dudi, ching ta cé thé tao thanh quy tac:

X = (X;duonianlai de X,, X,over the last X; years

Z
L
~
N/
ot
[
-~
= B
-
Q. = &£
v O 9 9o B ]
B & &8 £ a ®
(5 = & = = . I 12 Y

~

30

duonianlai

de

youhao

hezuo

Hinh 2.2: Vi du trich xudt ngs# phap: Chudi cum tir ban dau

Dinh nghia 2

B6 quy tic (f,e,~) 12 bd nho nhat thoa méan cac quy tac sau:

1. Néu (f/, e}) 1a cip chubi mé diu thi:

X - (fij, eij,/)

la quy tic cua (f,e,~)

2. Néu (X - (y,a)) la quy tic cia (f,e,~) va (f/, /) 1a cap cum tir ban diu sao
choy = ylfijyz vaa = aleij,'az thi:

X = (11 Xky2 a1 X az)

trong d6 k 13 chi dau khéng duoc st dung trong y va a 1a quy tic cua (f,e,~)
2.1.3. Cac quy tic khac

Quy tic keo (Glue rules). C6 quy tic trich xuat tir ngit liéu huan luyén. Ching
ta c6 thé cho X 1a ky hiéu bat dau cua ngir phap va dich chudi méi chi ding quy tic
trich xuat. Nhung ddi voi tinh manh mé va lién tuc vai cac mé hinh dich dwa trén cum
tir, ching t6i cho phép ngir phap chia mot cau ngbn ngit ngudn thanh mot chudi cac
khdi va dich mot doan trong mot thoi gian. Ching tdi chinh thic hoéa diéu nay trong
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mét van pham phi ngir canh dong bo bang cac quy tic goi la cac quy tic keo, duogc lap
lai & day:
S = (51X2,5:%3)
S = (X1, X1)

Céc quy tic nay phan tich mot S (ky hiéu bit dau) nhu mot diy duoc dich ma
khong can sap xép lai. Luu y rang néu ching ta han ché ngit phap chi bao gdm céc quy
tic keo va céac cap cum thong thudng (cac quy tic khong cé ky hiéu khong két thic &
bén phai), md hinh sé& tré thanh moé hinh dich dwa trén cum tir véi ban dich don am
(khéng c6 cum tir sap xép lai)

Quy tic vé thuc thé (Intity Rules). Cudi cung, ddi voi mdi cau duoc dich,
ching t6i chay mot s6 mo-dun dich chuyén nganh dé dich cac con sd, ngay va ting
dong trong cau, va chén cac ban dich ndy vao ngit phap nhu cac quy tic méi. Cac mo-
dun nay thuong duoc sir dung boi cac hé thong dich dya trén cum tir , nhung ¢ day céac
ban dich c6 thé duoc dua vao dich dya trén cum tir phan cap. Vi du luat:

X — (X; duonianlai, over the last X, years)
cho phép khai quat hda cho “years”.
2.2. Mb hinh

Véi mot cau f tiéng Viét, s& c6 mot van pham phi ngit canh dong bo. Noi
chung, nhiéu dan xuat f duoc sinh ra, va do d6 nhiéu ban dich e c6 thé xay ra. Bay gio
chung ta dinh nghia mot mé hinh trén dan xuat D dé du doan nhitng ban dich c6 nhiéu
kha nang hon nhitng ban khac.

2.2.1. Dinh nghia
Chung ta sir dung mot md hinh tuyén tinh tong quét cho cac dan xuét D:

) | | pu0y*

Trong d6 ¢i 1a cac dic trung dugce dinh nghia trén dan XUat va M co trong $6.
Mot trong nhing dic trung 1a mot md hinh ngdn ngit m-gram PLM (e); phan con lai
Clia cdc dic trung chung ta s& dinh nghia 1a nhu 1a két qua caa cac ham trén cac quy
tac duoc sir dung trong mot dan xuat:
@;(D) = || Pi(X = (v, a))
7 ,(X*(V,a))ED
Nhu vay ching ta c6 thé viét lai P (D) nhu sau:

PO Py x| | || ex-
i#LM (X-(y,x))ED
Céc yéu t6 khac ngoai yéu té md hinh ngdn ngit c6 thé dugc dwa vao mét hinh
thire dac biét rd rang. Mot van pham phi ngir canh dong bo cd trong sb 1a mot vin
pham phi ngit canh dong bo ciing véi mot ham w gan trong sé cho cac quy tac. Ham
nay tao ra mot ham trong sb trong cac dan xuat:
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o= || o~

(X—(y.a))eD
Néu ta dinh nghia
o0 = ) = [ [oitr= 0
i#LM

thi mo hinh xac suat s& tr thanh
P(D) o P,y (e)MM x w(D)

Rat d& dé viét cac thuat toan lap trinh dong dé tim céc ban dich c6 trong s6 cao
nhat hoic cac ban dich tét nhat véi mot van pham phi ngit canh dong bo c6 trong sb.
Do d6 van dé 1a w(D) khdng bao gdm md hinh ngén ngit, diéu nay cuc Ky quan trong
dbi véi chat luong ban dich.

2.2.2. Cac dac trung

Trong céc thir nghiém, ching tdi st dung mot b dac trung tuwong tu nhu bo dac
trung mic dinh caa Pharaoh (Koehn, Och, va Marcu 2003). Cac quy tic trich ra tir tép
huan luyén c6 cac tinh ning sau:

e Cac trong s6 P,(y|a) va P,(a|y) u6c lugng chat lwong nhimng tir trong o dich
cac tu trong y (Koehn, Och, va Marcu 2003)

e Mot diém phat tir exp(-1) d6i véi cac quy tic rut gon, trong tw nhu diém phat
cum tir cia Koehn (Koehn 2003), cho phép mé hinh hoc cach uu tién cac dan xuat dai
hon hodc ngin hon

Tiép theo, co cac diém phat exp (-1) cho cac 16p khéac nhau cua cac quy tac:

e Cho quy tic keo, && mé hinh ¢6 thé hoc mét uwu tién cho cic cum tir phan cap
trén mot chudi két hop cua cac cum tir

e Cho bén loai quy tic (sb, ngdy thang, tén, timg dong) dugc chén vao béi cac
mo-dun dich chuyén nganh, dé mé hinh ¢6 thé hoc dugc do tin cy trong sb d6

Cudi cung, d6i vai tat ca cac quy tic, co mot diém phat tir exp(-#T()), trong d6
#T chi dém ky tu két thiic. Piéu nay cho phép mé hinh hoc mot uu tién chung cho céac
dau ra ngan hon hodc dai hon.

2.2.3. Huén luyén

Pé udc luong céc tham sb cua dich may cum tir va cac dic trung trong sd,
ching ta can phai tinh toan cac quy tic trich xuat. D6i véi mdi cap cau trong ngir liéu
huan luyén, n6i chung c6 nhiéu hon mot dan xut cua cap cau sir dung cac quy tic
trich xuat. Boi vi chiing ta da quan sat cip ciu nhung khong quan sat cac din xuat,
ching ta khdng biét c6 bao nhiéu lan mdi dan xuat da duoc nhin thay, va do d6 chiing
ta khong thuc su biét bao nhiéu Ian mai quy tic di dwoc nhin thay.

Ching t6i str dung phuong thirc tu hoc dé gia thuyét phan phdi cac quy tic co
thé nhu thé ching t6i di quan sat chung trong ngir liéu huan luyén, mot phan phéi
khong nhat thiét t6i da hoa kha nang ngit liéu huan luyén. Phuong thie cho phép dém
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mdi 1an xuat hién cap cum tir trich xuat. Ching t6i ciing dém mdi lan xuat hién cip
cum ban dau, sau d6 phan phdi trong sé cua nd bang nhau giita cac quy tic thu duoc
bang céach loai bo cac cum tir phu. X Iy phan phdi nay nhu dit liéu quan sat duoc,
ching ta sir dung udc lwong tan suat tuong d6i dé c6 duoc P (y|o) va P(aly).

Cubi cung, cac thdng sb Ai caa md hinh logarit tuyén tinh dugc hoc boi huan
luyén ty 18 16i tdi thiéu, cb gang thiét 1ap cac thong sb dé téi da hoa diém BLEU. biéu
nay cho phép vin pham phi ngir canh dong bo c6 trong sé sin sang duoc st dung boi
b6 gidi ma.

2.3. Giai ma

Thuat toan giai ma 1a van dé quyét dinh trong dich théng ké. Va thoi gian thuc
hién truc tiép anh huong t6i chat lugng va tinh hiéu qua. Vi mot thuat toan giai ma
khong dang tin cay va hiéu qua, hé thdng dich thdng ké cé thé bo qua cau dich tét nhat
ngon ngir dich ciia cAu nguén mic du né dugc du doan day du bang mé hinh md ta né.

Bo giai ma la mot thuat toan CKY (Cocke-Kasami-Younger) phan tich ca phap
tim kiém vai chum cling véi mot bo phan tich sau f hoic anh xa dan xuat tir tiéng Viét
sang dan xuat tiéng Nhat. Vi mot cau f tiéng Viét, nd tim ra tir tiéng Nhat ¢ dan xuat
t6t nhat.

Sau day chung ta thao luan vé céc chi tiét caa bo giai m4, tap trung cha y vao
tinh toan hiéu qua cac xac suat mé hinh tiéng Nhat cho céc ban dich cd thé xay ra, d6
la thach thuic k¥ thuat chinh.,

Thuat toan co ban

Duéi ddy chung ta trinh bay mot s6 trinh phan tich ¢t phap nhu 13 cac hé thong
ching minh suy dién. Mot trinh phan tich cl phéap trong ky hiéu nay dinh nghia mot
khéng gian cac hang muc trong sé, trong d6 mot sé muc duoc chi dinh 13 cac tién dé
va mot s6 muc 1a muc tiéu duoc chi dinh (cac muc can chirng minh) va mét bo quy tic
suy luan mau.

[i:wq . Ity

I'w

C6 nghia 1a néu tat ca cac muc I;(duoc goi 1a céc tién dé) cd thé duoc chung
minh, véi trong s6 w;, sau d6 I (duoc goi 1a hé qua) dugc ching minh, vai trong sé w,
cung cip diéu kién bén canh ¢. Qu4 trinh phén tich ct phap phat trién mot tap hop céc
muc c6 thé kiém chiing: NG bat dau véi cac tién d¢, va tién hanh bang cach ap dung
c4c quy tac suy luan dé chiang minh nhiéu hon va nhiéu muc hon cho dén khi mot muc
tiéu duoc chirng minh.

Vi dy, thuat todn CKY cho vian pham phi ngit canh & dang chuan Chomsky c6
thé duoc xem nhu mét hé thdng chirng minh suy luan c6 cac muc c6 thé c6 mot trong
hai hinh thuec:

e[X,Lj], chi ra ring mot cay con dugc bat ngudn tir X da dugc chap nhan kéo
dai tir i dén J, hodc
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o (X = v), néu mot quy tic X — y thudc vé ngit phap
Céc tién dé sg 1a
(X=7v)€G

X—=v:w
Vva C4c quy tic suy luan sé 1a
Z > fiyrw
[Z,i,i+1]:w
Z-oXY:wl[X,i,kl:w,[Y,k,jl:w,
Z,i,j]: w w0

va muc tiéu sé 1a [S, 0, n], trong d6 S 1a ky hiéu bat dau caa ngir phap va n la
chiéu dai caa chudi dau vao f.

Cho mét van pham phi ngit canh dong bo, ching ta cd thé chuyén ngit phia
tiéng Viét sang dang chuan Chomsky, va sau d6 vai mdi cau, ching ta ¢ thé tim phan
giai tét nhat bang cach sir dung CKY. Sau d6, chuyén tiép thang dé tro lai dang ban
dau va anh xa nd vao cay tiéng Nhat twong tng véi két qua 1a ban dich dau ra. Tuy
nhién, vi chung ta d3 gii han sb ky hiéu khong két thic trong cac quy tic caa ching ta
la hai ky hiéu nén thuan tién hon khi st dung mot thuat toan CKY di stra doi hoat
dong truc tiép trén ngir phap ma khdng chuyén doi sang dang chuan Chomsky. Céc
tién dé, cac quy tac suy luan, va cac muyc tiéu bo giai ma co ban dugc thé hién trong
Hinh 2.3. D6 phtrc tap cua no la O(n3). Ta tam goi la b phan tich ci phap LM
7w (X5 (1a))eG
X - f.l.ll-. L

(X, i,q] - w

’ ) ] T T
L= fi 1”}.-4-1 rw (X n )t

[Z,1,]] : wie

Z= fLXFLYS e K] e (Vi) )

2,4, 1] : wwyun
Goal item: [5,0, u]
Hinh 2.3: Cac quy tac suy lugn cho bé phan tich ct phap LM

Phuong phap tim kiém thyc té duoc dua ra bai pseudoode trong hinh 2.4. N6 to
chac céc thanh phan di duoc chang minh thanh mot biéu d6 mang c6 kich thudc 6
[X,i,j] 1a tap hop cac muc. Cac 6 dugc sap xép sao cho moi muc xuat hién sau cac tién
dé c6 thé c6 cua no: cac khoang cach nho hon dudng trudce cac khoang cach 16n hon,
va cac muc X tru6c c4c muc S. Sau d6, trinh phan tich cu phap c6 thé tién hanh bang
cach truy cap cac 6 biéu do6 theo thtr t va cb gang dé chang minh tit ca cac muc cho
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mdi 6. Bat ctr khi ndo né chitng minh moét muc méi, né s& thém muc vao & biéu do
thich hop. Dé tai tao cac dan xuat sau d6, n6 ciing phai luu trix, véi mdi muc, mot bo
ctia C4C con tro tro lai tién dé tir d6 muc da duoc suy dién (cho tién d&, mot tuple tréng
dugc sir dung). Néu hai muc duoc thém vao mot 6 tuong duong, ngoai trir trong s6
hodc c4c con tro quay tré lai, thi ching dwgc hop nhat (trong ngén ngit giai ma dich
may thng ké, diéu nay ciing duoc goi la su tai t6 hop gia thuyét)
l: procedure PARSE
for all axioms (X — ] do
add (X — ) to rchart
forf«— 1...ndo
foralli,jst. j—i=#do
if £ = A then
for all items [X, , {] : w inferable from items in rchart and chart do
add [X, 4, )] : w to chart[X, 4, ]
g if{ = 0 then
1 for all items |S, 1, j] : w inferable from items in rchart and chart do
11 add [S,14,]] : wto chart[S, 1, ]

Hinh 2.4: Phwong phdp tim kiém cho bé phan tich ca phap LM

PN M
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CHUONG 3. DICH TEN RIENG VA CHUYEN NGU
3.1. Dich tén riéng

Mot trong nhiing van dé thuong gip nhat ma dich gia phai giai quyét 1a dich
chinh x4c tén riéng. D6i voi cac cap ngdn ngit nhu tiéng Tay Ban Nha-tiéng Anh, day
khong phai 1a mot thach thirc 16n: cum tir nhu “Antonio Gil” thuong duoc dich la
“Antonio Gil”. Tuy nhién, tinh hudng phtc tap hon d6i véi cac cip ngdn ngir sir dung
bang chit cai va hé théng phat 4m rat khac nhau, ching han nhu tiéng Nhat - Anh hay
tiéng Viét - Nhat. Ban dich ngir Am trén cac cip ndy duoc goi 1a phién am.

3.1.1. Giéi thiéu

Trong bai toan dich mdy thong ké, chiing ta c6 thé két luan rang: ngit liéu huan
luyén cua hé théng dich may du 16n dén mirc ndo di nita ciing khong thé bao phu hét
tat ca cac tir cia mot ngdn ngit. Do dé, thay vi tim cach lam sao cho hé dich c6 kha
nang dich dugc tit ca cac tir cia mot ngdn ngit dé khong phat sinh “tir khong xac
dinh”, & day chiing t6i xem tir khong xac dinh nhu 1a mot phan hién nhién cua dich
may va tim cach dich lai cac khong xac dinh nay dé cai tién chat luong dich may
chung cudc. Vi¢c phan doan tr lam tang chat luong dich chung cudc nhung lai Xuét
hién nhiéu tir khong x4c dinh & ban dich dich do ngir liéu huan luyén & trudng hop nay
it tor vung hon khi chua phéan doan tur.

Phan 16n cac tir khong xac dinh trong dich théng ké Viét-Nhat 1a tén thuc thé.
Tén thuc thé dugc chia thanh cac loai nhu sau: tén nguoi, tén t6 chtre, tén dia danh va
cac biéu thirc s6 (ngay, gio, phan tram, sb, sd dién thoai).

Mit khéc, voi ban chat nhap nhang von co ciia ngdn ngit, mot tir cd thé cod
nhiéu nghia & nhiéu ngit canh khac nhau. Biéu thirc s6 ciing khong ngoai 18. Thong
thudng, mot biéu thirc s6 khong day du s& c6 nhiéu nghia trong timg ngit canh khéc
nhau. Dbi vai cac trudong hop nay, ching toi dé nghi sir dung mo hinh ngén ngir khéng
xéc dinh o tiéng Viét dé chon ra nghia phu hop.

3.1.2. Mot s6 nguyén tic can luu y khi chuyén tén tiéng Viét sang Katakanal'”]

Néu 14 nguyén am, chuyén twong dwong nhu sau:

Viét Nhat
A 7
I 14
U V
E T
O *

Bdng 3.1: Nguyén tdc chuyén ngit nguyén am tiéng Viét sang tiéng Nhdt
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Néu 1 phu am thi ching ta ciing chuyén cac hang tuong tng, vi dy :

Viét S H
(sa) 7\(ha)
<(shi) E (hi)

Nhat A (su) 7 (fu)
t(se) ~(he)
*J (s0) =:(ho)

Badng 3.2: Vi du chuyén ngit phu dm tiéng Viét sang tiéng Nht
3.1.3. Phuong phap cia Kevin Night (1997)

Cac chd giai song ngir chira nhiéu muc anh xa cac cum tir katakana trén cac
cum tiéng Viét, vi du: “my tdm” -> < S — k.A” (mitomu). N6 ¢6 thé ty dong phan
tich nhu thé céc cap dat du tri thize dé anh xa chinh xac cac cum tir katakana méi ma
ghép cuing nhau, va phuong phap tiép can nay ciing str dung tét cho cac cip ngdn ngi
khac. D6 1a cach tiép can tho so dé tim su twong (ng tryc tiép giita cac chir cai tiéng
Viét va cac ki tu katakana, tuy nhién né gap mot sé van dé.

Chung ta xay dung mot mé hinh dong cua qué trinh chuyén ngit:

1. Mot cum tir tiéng Viét duoc viét ra.

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

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

4. Cac am duogc chuyén doi sang katakana.

Viéc phan chia bai toan cua ching ta thanh 4 bai todn nho. May man thay, co
nhitng k¥ thuat dé phdi hop cac giai phap cho cac bai toan nho nhu thé. Khéc véi cac
ngon ngir khac trén thé gioi, phat am va céach viét tiéng Viét co su twong dong. Do do
ching ta s& nghién cau bai toan 3, 4. Cac ky thuat nay dua trén xac suat va dinh ly
Bayes.

Chung t6i thuc hién hai thuat toan dé dua ra cac ban dich tét nhat. dau tién la
thuat toan do thi duong di ngan nhat Dijkstra. Thu hai la thuat toan duong di ngan nhat
k ma n6 c6 thé cho ching toi xac dinh k ban dich hiéu qua nhat véi do chinh xac O(m
+ n log n + kn), noi ma automat hiru han c6 trong sb chtra n trang thai va m déi so.

Phuong phap tiép can d6 1a theo md-dun. Ching t6i c¢d thé kiém tra mdi cong cu
mot cach doc 1ap va tin rang cac két qua dé duoc két hop chinh xac. Ching t6i khong
cit bét, vi vay automat hiru han cé trong sé cudi cung chira tat ca céc giai phap, tuy
nhién khdng chic chian, ma tim dudng di tot nhat thdng qua mot automat hitu han c6
trong sé thay vi trinh tu tét nhat (vi du, ciing mot chudi khdng nhan duoc cac diém
thuong cho viéc xuat hién nhiéu hon mot lan).

3.1.4. Cac md hinh xic suét
Am tiéng Viét sang am tiéng Nhat
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Tiép theo, ching t6i 4nh xa cac chudi am tiéng Viét sang cac chudi am tiéng
Nhat. Pay 1a mot qua trinh bi mét thong tin, nhu am “R” va “L” trong tiéng Viét
chuyén vao am “r” trong tiéng Nhat, 12 nguyén am trong tiéng Viét chuyén vao 5
nguyén am tiéng Nhat, ... chang toi phai déi mat véi 2 van dé:

1. Ban tom tit 4m tiéng Nhat c6 muyc dich gi?

2. Chang t61 ¢c6 thé xay dung mdt automat hiru han c6 trong s6 dé thuc hién anh
xa cac chudi nhu thé nao?

Mot ban tom tit ¢ muc dich 1o rang la Am tiét tiéng Nhat duoc viét dudi dang
ki tu katakana ctia chinh n6 (vi du ” =” twong duong “ni”. Vi cach tiép can ndy, 4m
“K” trong tiéng Viét trong tng voi mot trong cac am 7 (ka), ¥ (ki), 7 (ku), 7 (ke)
hodc = (ko), phu thudc vao ngitr canh ctia ching. Khong may la ki tu katakana la mot
am tiét, chiing toi s& khong thé dwa ra khai quat rd rang va hitu ich, ma cu thé am “K”
trong tiéng Viét thudng twong ng véi am “k” trong tiéng Nhat, doc 1ap voi ngit canh.
Hon nita, su tuong Gng gitta chir viét katakana tiéng Nhat véi am tiéng Nhat khong
hoan toan 1a 1-1. Vi vy mot ban tom tit 4m thanh doc 1ap 1a ngudn tham khao trong
moi trudong hop. Ban tom tit 4m tiéng Nhat bao gém 39 ki tu: 5 nguyén am, 33 phu 4m
(bao gdm nguyén am d6i), va mot am dic biét (pause).

Mot chudi am tiéng Viét nhu “H6 Chi Minh” ¢6 thé sap xép trén mot chudi 4m
tiéng Nhat “Hochimin”. Viéc sip xép nay hip dan boi cic chudi am tiéng Nhat ludn
dai hon chudi am tiéng Viét.

Automat hitu han c6 trong sé dugc hoc ty dong tir cac cip chudi am Viét -
Nhat, vi du “ruou nép” <-> “mochigome”. Chung t6i c6 thé tao ra cac cip bang cach
thao tac ban chu giai thuat ngit tiéng Viét — katakana. Sau d6 ap dung thuat toan Udc
lugng t6i da hoa (estimation-maximization (EM)) dé tao xéc suat ki ty n6i. Thuat toan
EM cua chung t6i dién giai nhu sau:

1. V&i méi ciap chudi &m Viét - Nhat, tinh tat ca cac sép xép c6 thé co gilta cac
thanh phan cua ching. Trong truong hop cta chung toi, mot su sip xép 1a mot ban vé
két ndi mdi am tiéng Viét voi mot hodc nhiu am tiéng Nhat. Vi du, c6 2 cach dé sip

xep cac cap “Tuan” <->“twuan’:

T U A N
T W U A N
hoac
T U A ™

N

TW U A N
Trong trudng hop ndy, su xap xép bén trén bang truc giac thich hop hon.
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2. Vi mbi cip, gan mot trong s6 bang nhau v4i mdi cach sap xép cua ching,
nhu vay tong trong s6 = 1. Trong truong hop trén, mdi cach sip xép dua ra trong sb
0.5.

3. Mbi am trong 4m tiéng Viét, dém su thé hién cia cac két ndi khac nhau giira
chung, nhu quan sat thiy su sip xép cua tit ca cac cap. mdi su sip xép dong gop sd
lwong twong xtmg voi trong sb cla nd.

4. V&i mdi 4m tiéng Viét, chudn hoa trong sb cta cic chudi tiéng Nhat né két
ndi toi, vi vay tong diém = 1.

5. Tinh lai cac diém so lién két. mdi lién két dugc tinh véi két qua cia cac diém
sb cua su két ndi ki tw ma né chua.

6. Chuan hoa céc diém lién két. cac diém cho mdi cap sap xép nén cé tong =1.

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

Chung t6i sau d6 xay dung truc tiép moét mo hinh automat hitu han cé trong sé
tir X4c suat ki tu lién két;

PAUSE:pause

Ala/0.024 AR:o/0.018
(@) H:)
€:a €0
AA:a /0382
v J | PGV) | Vv J PGlv) | v J | PGV | Vv J | PGIv)
a 0.566 d 0.535
b 0.802 k 0.671 i
A aa 0328 | B C D j 0.329
) bu 0.185 ku 0.257
ai 0.018 Z 0.032
ao | 0.671 g ch | 0.277
AO| oo | 0257 | G u 0.598 CH d 0.189 | H h 0.959
' U1 0304 e w | 0014
a 0.047 chi | 0.169
) k 0.528
i 0.908 r 0.621 m 0.652
I K ku 0.238| L M
e 0.071 . ru 0.362 mu | 0.207
Ki 0.015
ng 0.743 t 0.462 th 0.418
N n 0978 [NG| ngu | 0220 | T to 0.305 | TH t 0.303
u 0.023 ch 0.043 ch 0.043

Bang 3.3: Anh xg mét sé6 am tieng Viét (Viét hoa) véi am tiéng Nhdt (viét thirong) sie
dung that toan EM
Céc am tiéng Viét (trong chix viét hoa) véi xac suat lién két véi cac chudi am
tiéng Nhat (chit viét thuong), duoc hoc boi thuat toan Ude luong téi da hoa (EM). Chi
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c6 céc lién két vai xac suat diéu kién tét hon 1% duogc hién thi, vi vay tong céc con sb
c6 thé khéng = 1.

Chung t6i ciing xay dung cac md hinh cho phép céc am tiéng Viét doc Iap bi rat
di (vi du tao ra 0 am tiéng Nhat). Tuy nhién, cac mé hinh nay tinh toan ton kém (nhiéu
su sdp xép hon) va dan dén mét sb luong 16n gia thuyét trong thanh phan automat.
Hon nita, trong viéc khong cho phép “nubt”, ching toi c6 thé ty dong x6a hang trim
cip c6 kha ning gay hai tir tap huan luyén caa ching tdi. Boi vi khéng co su sip xép
nao 1a c6 thé, nhu cac cip bi bé qua bai thuat todn hoc, cac truong hop nhu nay déu
phai dugc giai quyét boi viéc tra tir dién bang moi cach.

Cha y rang, md hinh cua ching toi dich mdi &m tiéng Viét ma khdng lién quan
dén ngit canh. Chung t6i ciing xay dung cac md hinh dya vao ngir canh, st dung cay
quyét dinh ma hoa lai nhu automat hitu han c6 trong sb. Vi du, mét tir am “T” trong
tiéng Viét co kha ning ra 1a (t) hon 1a (t 0). tuy nhién, cac mé hinh dya trén ngir canh
khong thuan loi cho viéc chuyén ngit nguoc. ching hiru ich hon cho viéc chuyén ngir
tir tiéng Viét sang tiéng Nhat.

Am tiéng Nhat sang Katakana

Dé lién két cac chudi am tiéng Nhat nhu “m 0 0 t a a” véi chudi &m katakana
nhu “%— #—", ching t6i thudng xay dung hai automat hitu han c6 trong sé. Két hop
cung nhau, chdng tao ra mot automat duoc tich hop vai 53 trang thai va 303 cung, tao
ra mot ban tom tat katakana chira 81 ki tw, bao gom dau cham phan cach (.). Automat
dau tién két hop don gian nguyén am dai tiéng Nhat vai cac ki tw méi aa, ii, uu, ee va
00. Automat thar hai néi &m tiéng Nhat véi cac ki ty katakana. Y tudng co ban la giam
bot toan bo phan am tiét ciia am thanh truéc khi tao ra bat ky ki tu katakana nao, vi du:

Poan nay cho thay mot su bién thé theo chinh ta trong tiéng Nhat: &m nguyén
am dai “00” thudng dwoc viét véi mot dau nguyén am dai “# = nhung thi thoang
duogc Viét véi ki tu katakana lap “# . Ching toi két hop viéc phan tich ngir liéu véi
huéng dan tir sach gido khoa tiéng Nhat (Jorden and Chaplin 1976) dé chuyén Ién
thanh nhiéu bién thé chinh ta va céc ki ty katakana thuong.

- Chudi am “j i” thudng dugc viét “ ¥ nhung thinh thoang 1a « ¥ 7,

- “g u a” thudng viét 1a “ # 7, nhung thinh thoang 7 7 .
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hcc‘?ﬂ""—; 7ok —

-“W 0 0” dugc viét bang nhiéu céc ” hoac vo1 mot ki tu

katakana cach viét cii dic biét cho “w 0”

-“ye”’cod thé 1a «*, 1= “hoac “ A=z

-“Wi” c6 thé 1a V4~ hogc “ ¥ 4,

-“ny e” 1a mot chudi 4m hiém gip, nhung duogc viét 1a © == khi né xuét hién.

- “ty u” hiém gip hon “ch y u”, nhung khi né duoc st dung thi viét 1a «7 =7,

Sy bién ddi chinh ta rd rang nhat trong cac trudng hop ma mot tir tiéng Viét nhu
“cong tic dién” xuit hién dugc chuyén ngit khac nhau « * 4 7 F, A2 AV4vF
” trong céc tir dién khac nhau. Xt 1y cac bién thé nay nhu mot 16p twong duong cho
phép chung t6i hoc héi viée ndi 4m noéi chung ngay ca khi cha giai song ngir ciia chiing
t6i tuan thit mot quy ude chinh ti nho gon. chung toi khong 1am, tuy nhién, tao ra tat
ca chudi katakana vi mo hinh nay;

3.2. M6 hinh chuyén ngir khong giam sat

Chung t6i nghién ciru ba phuong phéap dé tich hop md hinh chuyén ngir khong
giam sat vao mot hé théng dich may thdng ké. Ching t6i tao ra mot mé hinh phién am
tir dix liéu song song va str dung né dé dich céc tén riéng. Trong cac phuong phap dé
tich hop chuyén ngi, ching t6i d3 quan sat thay nhiing cai tién tir diém BLEU. Ching
t6i cling chi ra rang dir liéu chuyén ngir da duoc khai phéa cung cip bao phua quy tic va
chat lugng ban dich tét hon so véi dir liéu chuyén ngir theo phuong phap cua Kevin
Night.

3.2.1. Gidi thi¢u

Tat ca cac hé thong dich may déu ton tai cac van dé cua tén riéng, bat ké sé
luong ngit liéu dao tao co san . CAc tén riéng chi yéu 1a tén cac thuc thé, thuat ngit ky
thuat hoac céc tir nude ngoai c6 thé duoc dich sang ngdn ngir dich bang cach chuyén
ngit. Nhiéu nghién ctru da cai thién céc ban dich may véi chuyén ngir tén cac thyuc thé
va tén riéng, ciing nhu hiru ich cho viéc dich cac cap ngbn ngt lién quan chat ché.

NGi chung, md hinh chuyén ngit khong giam sat duoc dio tao riéng ré nam
ngoai dong chay dich may, dé thay thé cac tén riéng bang mot chuyén ngit tét nhat
trong budc hau xur ly giai ma thuong duoc sir dung.

Trong luan van nay, ching tdi sir dung mot mé hinh chuyén ngir khdng giam sat
duwa trén thuat toan EM dé tao ra bo phan phién am tir ngir liéu song song duoc sip
xép. Ching toi nghién ctru ba phuong phap khac nhau dé tich hop chuyén ngir trong
qua trinh giai ma, thyuc hién trong b6 céng cu Moses.

3.2.2. Khai pha chuyén ngir

Cac kho khan chinh trong viéc xay dung mot hé thong chuyén ngi 1a sy thiéu
cac cap huan luyén song ngit san c6. Tuy nhién, cong bang khi cho rang bat ky di liéu
song song nao ciing ¢ chira mot sé lwong hop ly cap tir da duoc chuyén ngir. Khai pha
chuyén ngir c6 thé duoc s dung dé trich xuat cac cap tir nhu vy tir hé théng song
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song. Hau hét cac k¥ thuat truéc day vé khai pha chuyén ngit thuong st dung céc
phuong phap giam sat va ban giam sat. Diéu nay han ché giai phap khai pha cho cac
cap ngon ngit ma dit liéu dao tao san co.
M hinh

M6 hinh khai phé& chuyén ngit 1a mot tong hop cua hai cong thic con. Y tuéng
la cdng thirc thir nhat s& chi dinh X&c suat cao hon cho céc cap ki ty ¢ quan hé ki tu so
Véi xé&c suat duogc chi dinh bai cong thirc thir 2 cho céc cip ki tu khdng c6 méi quan hé
ki ter. Xem xét mot cap tr (f, €), xac suat md hinh phién &m cho cip tir chuyén ngi
dugc dinh nghia nhu sau:

lal
Pef)= ) | [p@
acAlign(f.e) j=1
trong d6 Align (f,e) 1a tap hop cua tat ca cac chudi cua giong hang ki ty, a la
mot chudi giong hang va q; la mét giong hang Ki tu.
Véi nhitng cap khdng c6 méi quan hé ky tr. N6 dugc mod phong bang cach nhan
céc ki ty nguon va dich trong mo hinh unigram:
71 lel

Pacr(f,€) = 1_[ Pe () ]_[ Py (e)

M6 hinh khai pha chuyén ngit dugc dinh nghia 1a mot phép ndi suy cua hai

cong thuc trén:
P(fre) =1 - k)Ptr(fre) + )\Pntr(f» e)
- ) 1a x4c suat dau tién cia cong thic 2

M6 hinh khong chuyén ngir khong thay do6i trong qué trinh huan luyén. Chiing
t6i tinh todn nd trong budc tién xir ly. Mé hinh chuyén ngit hoc cach gidéng hang tir
bang céch str dung thuat toan EM.
3.2.3. M6 hinh chuyén ngir

Bay gid chiing ta c6 cdp tir chuyén ngit dé hoc mot mo hinh chuyén ngit. Ching
t6i phan doan tap ngir liéu huan luyén thanh cac ky tu va tim hiéu mot hé théng dua
trén cum tir trén cac cap ky tu. Mo hinh chuyén ngir gia dinh rang cac tir nguén va dich
dugc tao ra mot cach don diéu. Do d6 chung toi khong str dung bat ky mé hinh sip xép
nao. Chiing t6i sir dung 4 tinh nang dich cum tir co ban (truc tiép, chuyén ngit truy hoi,
va céc tinh ning trong sd), tinh ning md hinh ngdn ngir (dugce xay dyung tir phia ngon
ngir dich cua bd ngir licu huin luyén), va cac diém phat tir va cum tur.

Huén luyén chuyén ngit bit ddu bang tir khong xac dinh duoc chia nho thanh
cumki tu I f;, f5, ..., fy... MO hinh chuyén ngit gia sir rang thir tw cac ky tu & tir ngudn
va tir dich 1a khong thay doi, chiing ta chia xac suat p(fle) thanh:

p(I7e) = | |oCilen
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Tiép theo mdi ki tu s& duoc chuyén ngit sang ki tu tiéng Nhat e;
b a n g I a d e s h
> g = T o a
Hinh 3.1: Vi du gidng hang ki tu

Két hop tat ca cac thanh phan véi nhau ching ta duoc:

le]

I
6 = argmax, | [o(lete | [peeier - eea)?
i=1 i=1

VAN

3.2.4. Tich hop véi dich may

Chung t6i di nghién ctu ba phuong thirc dé tich hop chuyén ngi, dugc mo ta
du6i day.
Phuwong phap 1

Lién quan dén viéc thay thé tir khong xac dinh trong dau ra vai s6 luong ban
dich tot nhat. Thanh céng cua Phuong thirc 1 chi phu thudce vao do chinh xéac caa md
hinh chuyén ngit.

Cau ngudn

Tién xr I§:
tach tr, loai
bd cau dai ...

Gi1a1 ma

Chuyén ngir: M3 hinh
chuyén ngir khéng giam sat

J

Cau dich

Hinh 3.2 : So' do hé dich

Ngoai ra, n6 boé qua bdi canh cé thé dan t6i viéc chuyén ngir khdng chinh xac.
Phwong phap 2

Cung cap n ban dich tét nhat cho bo giai ma don st dung mot md hinh ngdn
ngit don va bang chuyén ngit cum tir dé tai ghi diém chuyén ngir. Ching tdi chuyén
tiép cac tinh ning moé hinh chuyén ngir thir tu duoc sir dung trong hé thdng chuyén
ngit dé xay dyng mot cum tir chuyén ngit. Str dung thém tinh ning LM-OOV dé tinh
s6 tir trong mot gia thuyét khong duogc biét dén cua moé hinh ngén ngir. Cac phuong
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phap 1am min nhu KneserNey quy dinh khéi lugng xac suat dang ké cho cac su kién
khong nhin thay, cé thé khién bo giai ma thuc hién lua chon chuyén ngit khdng chinh
X&c.

Phwong phap 3

Trong Phuong thirc 3, chdng tdi cung cip bang chuyén ngit cum tir truc tiép vao
giai ma cho phép sip xép cac tir khong xac dinh. Chang tdi sir dung tuy chon do thi
giai md nguoc & Moses, cho phép nhiéu bang cum tir chuyén ddi va cac mé hinh
ngugc. Nhu trong Phuong thirc 2, chung ta ciing sir dung tinh nang LM-OQV trong
Phuong thuc 3.

3.2.5. Panh gia chét lwong dich

Dénh gia chat lugng cac ban dich co thé duoc thue hién tha cong bdi con nguoi
hoic ty dong. Mdi phwong phap danh gia déu c6 wu nhuoc diém riéng

Qua trinh danh gia thi cong cho diém cic cau dich dya trén su tréi chay va
chinh x4c ciia chiing. Thé nhung coéng viéc danh gia thu cong nay lai tiéu ton qua
nhiéu thoi gian, dic biét khi can so sanh nhiéu mo hinh ngdn ngit, nhiéu hé théng khéc
nhau.

Tuy danh gia tu dong khong thé phan anh dugc hét moi khia canh cua chét
lugng ban dich, nhung no6 co thé nhanh choéng cho ta biét: chét lugng cua hé dich ¢
tam nao. Trong thuc té, diém BLEU la d6 do chat luong ban dich tu dong phé bién
nhat hién nay.

BLEU tinh diém bang cach ddi chiéu két qua dich véi tai liéu dich tham khao
va tai liéu nguon. Mic du diém BLEU thuong khong thuc su tuong quan voi danh gia
thi cdng trén cac loai hé thong khac nhau, thé nhung van c6 thé kha chinh xac dé danh
gia trén cing mot hé théng, hodc nhitng hé théng tuong tu nhau.

Viéc so sanh dugc thyc hién théng qua théng ké su tring khép caa céc tir trong
hai ban dich tinh dén thtr ty cta ching trong cau. Piém BLEU dugc tinh bang cong
thuc:

N
1
BLEU = BP * Nz logp;
i=1

Vi BP :{ 1néuc>r
e(I-T/®) nguc <r
- ¢: do dai ban dich may
- r: d6 dai I6n nhat ban dich mau
- N: Sé lugng cac ban dich mau
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CHUONG 4. THUC NGHIEM VA PANH GIA

Chuong nay thao luan vé cac bo dir liéu dung dé hudn luyén va kiém tra cac mo
hinh phién am tiéng Viét-Nhat, phén mém Moses dugc sir dung trong sudt du an, cac
s6 liéu dung dé danh gia va cudi cung dwa ra mo ta cac thi nghiém.
4.1. Chuan bj dir li¢u dau vao cho hé dich

Dit liu du vao la dix liéu song ngtt Viét — Nhat: St dung khoang 40.000 cap
cu Viét — Nhat dugc thu thap, loc nhiéu, giong hang tu.

Pé chuén bi dir liéu dé dao tao hé théng chuyén ngt, chung ta phai thuc hién
cac budc sau:

e T4ch cic tir va cum tir trong chudi

e Cic tir ban dau trong mdi cau duoc chuyén doi sang phién ban chic chin nhat
ctia chung. Didu nay gitip giam sy thua thét dit lidu.

e Cac chudi dai va cac chudi tréng sé dugc g& bo vi chung c6 thé gy ra van dé
v6i dong huédn luyén, va rd rang 1 nhitng cau sai 1éch s& bi x0a.
4.2. Cong cu tién xir ly
4.2.1. Mdi truong trién khai phan cing:

B6 xtr Iy Core2Duo T9300 2.5Ghz, RAM 2GB, HDD free 20GB

Phan mém: Hé diéu hanh Ubuntu 12.04 32 bit 4.1.2.
4.2.2. Bd cong cu ma ngudn mé Moses

Moses la hé dich may thong ké cho phép ngudoi ding dé& dang tao ra mé hinh
dich cho bat cir mot ciap ngdn ngit ndo. N6 bao gém day du céc thanh phan dé tién xu
ly dit liéu, huan luyén mé hinh ngdn ngit va md hinh dich. N6 ciing bao gdm cac cong
cu tuning cho cac mé hinh nay sir dung huan luyén véi 13i téi thiéu va danh gia két qua
dich sir dung diém BLEU.

C6 thé tai vé tir: http://www.statmt.org/moses/
4.2.3. GIZA ++

GIZA ++ (Och and Ney, 2003) 1a mot phan mé rong cia chuong trinh GIZA
(mdt phan ctia bd cong cu SMT EGYPT) do Nhém dich méy théng ké phat trién trong
hoi thdo mua hé ndm 1999 tai Trung tAm Ngon nglt va Xt ly Ngon ngir tai Truong dai
hoc Johns-Hopkins(CLSP / JHU) . GIZA++ m¢ rong hd trg ciia GIZA dé dao tao cac
mé hinh IBM (Brown va cong su., 1993) dé mo phong cac mo hinh 4 va 5. Giza duoc
sir dung bang Moses dé thuc hién cac giong hang tir trén cac tap ngit liéu huan luyén
song song.
4.2.4 Mert

Viéc trién khai Mert ctia Ashish Venugopal cho dich may théng ké nhu mé ta
trong Och (2003) vaVenugopal va Vogel (2005). N6 bao gdm mot sd cai tién cho
phuong thic dao tao co ban bao gém diéu kién ban dau ngﬁu nhién va trat ty mau
chuyén hoan (dé giai quyét ban chat tham lam cta thuat todn) va md rong hoac han

ché pham vi cac tham s6 dong (dé tang tac dong tuong doi tiém nang cia chung, hodc
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dé han ché viéc st dung cac mo hinh nhét dinh). Mert dugc su dung boi Moses dé tdi
uu hoa hiéu nang.
4.2.5 Vitk

Cong cu phan tach tir Vitk c6 thé tach tir cia mot van ban gdm hai triéu am tiét
tiéng Viét trong 20 gidy trén mdt cum ba may tinh (24 161, 24 GB RAM), cho d6 chinh
xac khoang 97%. Bo cong cu nay hudng dén kha ning xu 1y dit liéu vin ban 16n. Vi ly
do ndy, né sir dung Apache Spark 1am nén tang cdt 15i. Apache Spark 1a mot cong cu
nhanh va phd bién cho xtr 1y dit liéu quy mé 16n.

C6 thé tai vé tir: https://github.com/phuonglh/vn.vitk
4.2.6 Mecab

Tuong tu Vitk, Mecab 13 cong cu phén tach tir cho tiéng Nhat, do chinh xé4c 1én
dén 99% .

C6 thé tai vé tir: https://pypi.python.org/pypi/mecab-python3
4.3. Tién hanh thwc nghiém
4.3.1. Dir liéu dau vao

Dit liéu dau vao thu thap tir Ted va Wiki:

o | Tiéng Viét 40000 cau
Dt li€u huan luyén - _
Tieng Nhat 40000 cau
Dit liéu diéu chinh | Tiéng Viét 950 cau
tham sb Tiéng Nhat | 950 cau
... .. . . | Tiéng Viet 1000 céu
Dt liéu danh gia - _
Tieng Nhat 1000 cau

4.3.2. Qua trinh chuan bi dir liéu va huin luyén

Chuén bi dir liéu

e Téch tir cho céc file dit liéu dau vao

o Cit céac cau dai cho 2 tép dir liéu huan luyén

e Chuyén vé chit thuong

Huén luyén mé hinh ngén ngir

M6 hinh ngdén ngir dugc s dung dé dam béao dau ra troi chay. Vi vay no duoc
xdy dung bang ngdn ngit muc tiéu (tic 13 tiéng Nhat trong trudong hop nay). Tai liéu
KenLM cung cip day du 101 giai thich vé cac tuy chon dong 1énh, trong pham vi lun
van s€ xay dung mdt md hinh ngoén ngtr 3-gram thich hop.

Sau d6, chiing t6i nhi phan cac tap tin *. arpa.en st dung KenLM dé tai nhanh
hon.

Huén luyén mé hinh dich

Cudi cung toi coéng viée chinh — huin luyén mé hinh dich. Dé thuc hién viéc
nay, ching t6i chay giong hang tir (sit dung GIZA ++) va trich xudt cum tir, tao céc
bang sap xép lai va tao tép cdu hinh ctia Moses.



34

Huén luyén tham s6 mé hinh

Pay 1a phan chdm nhat cia tién trinh. Huan luyén tham sé doi héi mot s6 luong
nhé dir liéu song song, tach biét voi dir licu huin luyén, vi vay chlng t61 st dung mot
luong dit liéu song song gdm 950 cdp cau song ngit Viét — Nhat.

4.3.4 Chuyén ngir tir khong xac dinh

Két qua cia qua trinh dich may theo phuong phap thong ké tiéng Viét sang
tiéng Nhat s& xuét hién nhimg ban dich chtra cac tir khong xac dinh trong d6 co tén
riéng ma mo hinh dich khong dich duoc. Céc tir nay s& dugce chuyén ngit bang Phuong
thirc 1 cia mo hinh chuyén ngir khong giam sat.

Phuong phap: Diung mé hinh dich may thong ké dya trén cum tir d&& hoc mo
hinh chuyén ngit. Dit liéu huin luyén 13 cac cip tir trong ngit liéu hudn luyén, ching ta
tach thanh céc ky tu va hoc hé théng dich cum tir trén cac cdp ky tu. Mo hinh chuyén
ngir gia st rang thtr tu cac ky tu & tir ngudn va tir dich 1a khong thay doi nén ching toi
khong sir dung mo hinh sip xép trat tu tir (reordering model). Vi vay, ching toi chi sir
dung 4 dac trung co ban la: dac trung dich dua trén cum tir (phrase-translation), mé
hinh ngén ngir, diém phat tir va cum (word and phrase penalties). Trong sb ciia cac dic
trung dugc dugce hoc tir 1000 cép tu chuyén ngir.

Dir liéu huan luyén mé hinh chuyén ngit: Gom 12.260 cap tir duoc trich tron tir
dir liéu 40.000 cdp cau song ngir.

Mo hinh ngén ngi: 3-gram, huan luyén tir 12.260 tir tiéng Nhat.

Pé kiém tra d6 t6t cia mo hinh chuyén ngir sau khi huan luyén xong chung toi
thuc hién chuyén ngir cho cac tir khong xac dinh trong file két qua dich ctia mé hinh
dich may. S luong cac tir khong xac dinh ctia mé hinh dich may dua trén cum tir phan
cap chiéu Viét - Nhat (khong dich duoc) nhu sau:

e T6ng cb: 2006 tir khong xéc dinh.

e SO tir mang nghia: 1209 tir (60.3% tong s tir khong xéac dinh)

¢S4 tir khong c6 nghia (tén riéng): 797 tir (39.7% tong sb tir khong xac dinh)
4.4. Panh gia va phan tich két qua theo ¢ dir li¢u huin luyén
4.4.1. Két qua khi chwa ap dung mé hinh chuyén ngir

Ta thay d6i kich ¢& cua ngir liéu huan luyén lan lugt 1a 10.000, 20.000,...,
40.000 cap cau, sau do thyc hi¢n danh gia chat lugng dich dya vao diém BLEU. Piém
BLEU cang cao thi chat luong dich cang tbt.
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Danh gia theo c& dir liéu
Chuwa tich hop mo hinh chuyén ngir
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Hinh 4.1: Két qua danh gid chat liwong dich khi chwa tich hop mé hinh chuyén ngir

Tiéng Viét

Tiéng Nhat

alleyne da phai nhap vién sau khi bi bat
vi bi tlrc nguc .

alleyne T R & h = & .
nhap_vién taic & L KZith £ &5
Mo 1= nguc 1= ,

lién_hop_qubc noi rang ty 1é tir vong
dan_thuong & nudce nay da tang vot .

lin_hop_quéc —® E T O B A
DEEEMNvt EF L =& E-
= o

vao thang mdt nam 2011 , mandela phai
vao vién diéu tri bénh nhidm_tring
h6_hép cap tinh .

thang_mot 2 f&S 12 dieu_tri BFZEFR
. 2 0 1 1 & . mandela
nhiém_trung hd_hép cap_tinh 1=

220,000 nguoi da dugce so_tan khoi céac
khu vuc triing thip ¢ tinh camaguey ,
trong khi 170,000 nguoi da duge so tan
khoi cac tinh las_tunas .

220,000 camaguey M T . 1K trling
thig hho BMEE L = A DO A D
170,000 las_tunas M Ao &2 L 7=

o

cung v6i nhitng vin _dé vé anh sang ,
cac ho gia_dinh ciling bi mat nudc vi cac
tram bom ¢ mosvodokanal ciling mat
dién vi su_cé trén .

hoD ERLECADEET B .
FHE ho mosvodokanal T ¥ R
AT—2arv o BENOETO®
EH T Ko T,

canh sat noi rang patkar bay gid vin
chua bi bat , nhung bao_céo thong_tin
dau_tién da duoc trinh 1én dé chong lai
covicd ytu tir.

ZRE. ROMOHE X, FF S
LT Lz AL 4§ patkar [EER &
B #R-> THRKX & 85 =0 I
RHE S =,

Badng 4.1: Mot sé két qua dich tir tiéng Viét sang tiéng Nhdt khi chiea tich hop mé hinh

chuyén ngir
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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 d6i kich ¢& cta ngit liéu huan luyén lan luot
la 10.000, 20.000,..., 40.000 cdp cau, sau do thyc hién danh gia chat luong dich dya

vao diém BLEU.

Chung t6i di két hop m6 hinh chuyén ngit khéng giam st vao mé hinh dich dé

chuyén cac tir khong xac dinh ma mé hinh dich khong dich duge. Chung t6i ap dung

phuong thirc chuyén ngir 1 trén cip ngon ngit tiéng Viét - Nhat va cho thiy nhiing cai

tién tir diém BLEU 12.54 ting 1én 12.73.

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

=
N

43 F0
1275

11.98

=
o

Piém BLEU (%)

o N B O

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

Tiéng Viét

Tiéng Nhat

d6i_tuyén my tuyén bod s& thi_dau trong

giai cd_nhan .

TAVH F—L O B X EN O
V=R D H TR =,

19,2 triéu do6 la uc da dugc mo rong cho
thé_thao dé
chuong_trinh cong_ddng hoat dong sau

uy ban uc chay
gi0 hoc cua ho trong nam 2012/2013 véi

su tai_trg twong_ty cho 2013/2014 .

A—RbSUT7 O AR—Y EE &
I #WHmX & h f= H»H .
A—XESU7 ® 192 A FIL D
B BB ETE = R1T7 946 =6 IC
. o D EE F FAS R & (IS
2012/2013 & o
2013/2014 [ Ll L =,

AXa=T4

sang thir nam xe buyt dién va xe di¢n &
khu vuc phia nam moscow van chua
hoat dong .

NR L KEB @ & .
FAER Hbigk D PR FBE (L F1=
L T:o

EXVT D

=4=c]
T BB

to1 gitt quan_diém manh nhat c6 thé ma

noéi rang dieu do6 la trdi véi loi_ich

IR BNDGTREBERIF LT
LWEd Mt L Gy & ks = AV
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an_ninh cta dat nuéc nay khi nudc my | Zh (Z O E O XL BE S h -
bi danh_bai ¢ iraq . KB TAYD O FE & 1E B
[ZIE 459 T =,

tran d(f)ng_dét nay lam cho téng_sé O HE L. BE 350 AW AR5
ngudi chét 1én 30 va s6 nguoi bi_thuong | L . WE M & 130 A A= L
hién 1a 350 . 1=,

Bdng 4.2: Mot sé két qua dich tir tiéng Viét sang tiéng Nhdt tich hop mé hinh chuyén
ngit khong gidm sat

Panh gia két qua ciing cho thay rang bd phan phién am da cho chit lugng ban
dich tong thé tot hon so v6i bo chuyén ngir ctia Kevin Night. Cac ban dich tén riéng
chinh xac phit hop véi nguyén tic chuyén ngit tén riéng Viét — Nhat dugc mo ta trong
phan 3.1.1 va 3.1.2. M6 hinh chuyén ngit khong giam sat tich hop véi dich may thong
ké dua vao cum tir dd duoc cung cap cho cong dong nghién ciru thong qua bd cong cu
cua Moses.

Két qua Ap dung md hinh chuyén ngi:

o Tt ca cac tir: dang 231 /2006 tir (12%)
o Tir mang nghia: ding 49 / 1209 tur (4.1%)
o Ttir khong c6 nghia (tén riéng): ding 182/ 797 tir (22.8 %)

Mo hinh chuyén ngit muc dich dé dich cho nhiing tir khong c¢6 tir d6i nghia &
ngodn ngit dich, qua trinh chuyén ngir dua trén viéc phién 4m tir ngdn ngit ngudn sang
ngodn ngit dich nén né dich t6t cho nhitng tir khong xac dinh trong d6 c6 tén riéng,
Khong tt cho nhiing tir d6i dich.

Vi du chuyén ngit dung:
Tiéng Viét Tiéng Nhat
d6i tac IN— hF—
. tén ltra THAI
T:gmh;‘:g killing BT
cin ho TIN—F
telegraph TLIST
dubai AL
Tir khong c6 | Vict nam NP L
nghia (tén | 1€ ) —
riéng) bang coc N>y
na uy JILoT—
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Bang 4.3: Mot s6 két qua chuyén ngir diing tiéng Viét sang tiéng Nhdt tich hop mé
hinh chuyén ngir khong gidm sdt
Vi du chuyén ngit sai:

Tiéng Viét Tiéng Nhat
chiic_mung BHY v TNL
. hanh_phtic Ty EITS
T:gmh?;g k¥ thudt vién T b TA -T2 —
ban_quyén Ry -EB#EY
hiéu tng nha_ kinh EAYybk-2T)—2nDR
mam_xoi LTI IAIT
Tir khong c6 | hanh_nhan Iy dIEs Ly
nghia (tén | vuong_qubc_anh JaA—F7 27
riéng) an_do_duong A1V RET
hoang_ngoc_khanh R7VT -3 - N

Bang 4.4: Mot s6 két qua chuyén ngit sai tiv tiéng Viét sang tieng Nhdt tich hop

mé hinh chuyén ngit khong gidm sdt
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CHUONG 5. KET LUAN

Luan vin da chi ra raing mot hé thong tu dong chuyén ngir khéng giam sat co
thé dugc xdy dung tir hé thong dich may thong ké dwa trén cum tir phan cap c6 hiéu
suat trong dwong voi cac hé thong hién dai duoc thiét ké dic biét dé dich may. Vi viéc
xay dung mot hé thdng khong doi hoi cé thong tin ngdn ngit bo sung nhu phat 4m
hodc cc rang budc vé ngdn ngit, Nén cac hé thdng cho cac cip ngdn ngit mbi co thé
dugc phat trién nhanh chéng va ré tién voi du s luong dit licu.

Mot su cai tién dang ké vé diém BLEU trong do chinh xac ban dich da duogc
thuc hién bang cach st dung mo hinh chuyén ngir khong gidm sat cta cac cip tir
khong xac dinh tiéng Viét - Nhat duogc xay dung trén dit licu co thudce 16n hon (40.000
cdp) so voi st dung trong céac thi nghiém co ban (10.000, 20.000, 30.000 cap).

Céc cong viéc dat dugc cua luan van:

eTim hiéu téng quan vé hé dich may dac biét 1a dich may théng ké dua vao cum

tir phan cp.

¢ Tim hiéu tong quan vé mé hinh chuyén ngir tén ctua Kevin Night.

¢ Tim hiéu phuong phép tich hop mé hinh chuyén ngit khong gidam sat xir 1y tir

khong xéac dinh.

e Thyc nghiém mé hinh dich may thdng ké dua trén cum tir phan cip, mé hinh

chuyén ngit khong giam sat va danh gia két quag giam sat va cho két qua twong

d6i kha quan.

Véi nhitng két qua dat duoc trong luan vin nay, trong twong lai hi vong s& cai
thién dugc chat lugng dich va thoi gian dich may ngdn ngit Viét — Nhat va tir khdng
xac dinh bang cach cap nhat cac ngir liéu dau vao du I6n, giam kich thuéc cua bang
cum tir, thay d6i mot vai tham s dé qua trinh huan luyén cac mé hinh dugc tét hon,
cai tién mot s6 mo hinh dao cum. ...



40

TAI LIEU THAM KHAO

Tiéng Viét

[1] Pao Ngoc Ta (2012), “Nghién ctru vao dich thong ké dwa vao cum tir va thu
nghiém véi cap ngon ngr Anh — Viét”. Luan van Thac sy, Hoc vién Cong nghé Buu
chinh Vién thong.

[2] Nguyén Vin Vinh (2005), “Xay dung chwong trinh dich tu dong Anh-Viét bang
phuong phap dich théng ké&”. Luan vin Thac si, Pai hoc Céng nghé, Dai hoc Quéc gia
Ha Noi..

[3] H5 Hoang Hoa, Ngo Phuong Lan, Trung tdm Nghién cau Tiéng Nhat.

Tiéng Anh

[4] Dzmitry Bahdanau, KyungHyun Cho, Yoshua Bengio (2015). Neural Machine
Translation by jointly learning to align and translate

[5] Knight, K. and Graehl, J. (1997). Machine Transliteration. Computational
Linguistics, 24(4):599-612

[6] 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).

[7] 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.

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

[9] 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

[10] Koehn, P., et al. (2006). Moses: Open Source Toolkit for Statistical Machine
Translation..

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

[12] Koehn (2010). Statistical Machine Translation

[13] 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.

[14] 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



41

[15] Nadir Durrani, Hassan Sajjad, Hieu Hoang, Philipp Koehn. (2015). Integrating an
Unsupervised Transliteration Model into Statistical Machine Translation

Trang web

[16] http://www.maxreading.com/sach-hay/dai-cuong-ve-tieng-viet/

[17] http://www.inas.gov.vn/403-mot-so-dac-diem-cua-tieng-nhat.html

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

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

[20] https://github.com/phuonglh/vn.vitk

[21] https://pypi.python.org/pypi/mecab-python3



