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LG1 cam doan

To6i xin cam doan luan an nay 1a két qua nghién ctiu cta toi, duge thie hien duéi
su huéng dan cia PGS.TS. Lé Anh Cuong va PGS.TS. Huynh Van Nam. Cac noi
dung trich dan tir cac nghién cttu clia cac tac gia khac ma toi trinh bay trong luan

an nay da dude ghi rd6 nguon trong phan tai lieu tham khao.

Lé Quang Hung



Tom tat

Nhiém vu ctia mot hé théng dich may 1a ty dong dich mot van ban tit ngon ngit
nay (vi du, tiéng Anh) sang mot van ban tuong duong ¢ ngon ngtt khac (vi du,
tiéng Viet). Tinh httu ich clia cong nghe dich miy tang len cting véi chat lugng
ctia n6. Dich méy c6 nhiéu ting dung nhu: (i) dich tai liéu tiéng nudc ngoai cho
muc dich hiéu noi dung, (ii) dich van ban dé xuat ban & cac ngon ngit khac va (iii)

thong tin lién lac, chang han nhu dich email, chat, vv.

C6 mot s6 cach tiép can cho bai todn dich may nhu dich tryc tiép (direct
translation), dich dua trén chuyén doi (transfer - based translation), dich lién ngit
(interlingua translation), dich dua trén vi du (example - based translation) va dich
thong ke (statistical translation). Hién tai, dich may dya trén cach tiép can thong
ke dang 1a mot huéng phat trién day tiém nang bdéi nhitng wu diém vugt troi so
v6i cac cach tiép can khac. Thay vi xay dung céc tit dién, cac quy luat chuyén doi
bing tay, dich may théng ke tu dong xay dung cac tit dién, cac quy luat dua trén
két qua thong ke c6 duge tit ngit lieu. Doi v6i mot hé théong dich may thong ke,
hieu qua (chat lugng dich) clia n6 ty & thuan véi sé luong (kich thudc) va chat
lugng clia ngit lieu song ngit duge st dung dé xay dung hé théng dich. Tuy nhién,
ngit lieu song ngit sin c6 hién van con han ché ci vé kich thuée 1an chat lugng,
ngay cd doi véi cac cip ngon ngit chinh. Ngoai ra, doi véi cic cip ngon ngit co
nhiéu khac biet vé cau tric ngit phap (vi du, Anh - Viet), van dé vé chat lugng
dich dang 1a thach thitc déi véi cdc nha nghién cttu vé dich may trong nhiéu nam
qua. Vi vay, viec bo sung thém ngit liu song ngit va phat trién cac phuong phéap
hieu quad hon duya trén ngit lieu hién c6 1a nhitng giai phap quan trong dé ting
chat luong dich cho dich may thong ke.

Luan an clia ching toi tap trung giai quyét cac ton tai da néu thong qua ba
bai toan: phat trién phuong phap xay dung ngit lieu song ngit, cai tién cac phuong
phap giéng hang tit vd x4c dinh cum tit song ngit cho dich may théng ke, cu thé

nhu sau:

Thit nhat, ddi véi bai toan xay dung ngit liéu song ngit, ching toi khai thac ti
hai nguon: Web va sach dieén tit song ngtt. D6i véi nguon tit Web, chiing toi tap
trung vao rat trich cdc vin ban song ngit tit cidc web-site song ngit. Ching toi de
xuat hai phuong phap thiét ké cac dic trung dua trén noi dung: st dung cac tit

bat bién gitta hai ngdn ngit (cognate) va st dung cac phan doan dich. Ngoai ra,



chiing toi két hgp cac dic trung dya trén noi dung véi cac dac trung dita trén cau
tric clia trang web dé rit trich cac vin ban song ngit, bing cach st dung phuong
phap hoc may. D6i v6i nguon tir sach dién tit, ching toi dé xuat phuong phap dya
trén noi dung, stt dung mot s6 mau lien két gitta cac khoéi van ban trong hai ngon

ngit dé rat trich céc cau song ngit.

Thtt hai, v6i bai toan giéng hang ti, ching toi dé xuat mot s cai tién doi véi
mo6 hinh IBM 1 theo cach tiép can duya trén rang buoc, bao gom: rang budc neo,
rang buoc vé vi tri clia tit, rang buoc veé tit loai va rang buoc vé cum tit. Véi moi
rang buoc, ching toi dua ra phuong phéap tong quat dé tich hop né vao thuat toan
cuc dai k¥ vong trong qua trinh u6c lugng tham sé ctia mo6 hinh. Ngoai ra, ching
toi dua ra mot phuong phap dé két hop cac rang buoc. Nhitng cai tién nay da gitp
nang cao chat lugng dich cho hé théng dich may théng ké Anh - Viet.

Thit ba, d6i v6i bai toan xac dinh cum tit song ngit cho dich méy théng ke,
chiing t6i dé xuat phuong phéap rat trich cum tir song ngit tit ngit lieu song ngt,
st dung cac mau ct phap két hop véi giong hang cum tit. Cac cum tit song ngit
nay da dugc ing dung vao viéc nang cao chat lugng dich cho hé théng dich may
thong ke Anh - Viet.

Tw khéa: dich may, dich may thong ke, tri thiic song ngit, ngit lieu song
ngit, van ban song ngit, giong hang ti.
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Loi cam on

Truée hét, toi xin gii 16i cAm on sau sic dén PGS.TS. Lé Anh Cuong va
PGS.TS. Huynh Van Nam, hai Thay da tryc tiép huéng dan, chi bdo tan tinh,

luon hd trg va tao nhitng diéu kién t6t nhat cho toi hoc tap va nghién ciu.

Toi xin giii 161 cdm on dén cac Thay/Co gidao ¢ Khoa Cong nghe thong tin,
Truong Dai hoc Cong nghé, Dai hoc Qubc gia Ha Noi, dac biet 1a PGS.TS. Pham
Béo Son va cac Thay/Co gido ¢ Bo mon Khoa hoc méy tinh, nhiing nguoi da tryc
tiép gidng day va gitp dé toi trong qua trinh hoc tap va nghién citu & truong.

Toi xin gui 10i cAm on dén cac dong nghiép & Khoa Cong nghé thong tin,
Truong Dai hoc Quy Nhon, dic biet 1a TS. Tran Thién Thanh va TS. Lé Xuan
Viet da quan tam, gitp dé va tao diéu kién cho t6i trong thoi gian lam nghién citu

sinh.

Toi xin gii cdm on dén PGS.TS. Nguyén Phuong Thai, TS. Nguyén Van Vinh,
TS. Phan Xuan Hiéu (Truong Dai hoc Cong nghé, Dai hoc Quoc gia Ha Noi),
PGS.TS. Lé Thanh Huong (Truong Dai hoc Bach khoa Ha Noi), T'S. Nguyén Thi
Minh Huyén, TS. Lé Hong Phuong (Truong Dai hoc Khoa hoc Ty nhién, Dai hoc
Quoéc gia Ha Noi), TS. Nguyén Diic Ding (Vién Cong nghé thong tin, Vien Han
lam Khoa hoc va Cong nghé Viet Nam), cac Thay/Co da c6 nhitng gép ¥ chinh

stta dé toi hoan thién luan an.

Toi xin gt 10i cAm on dén tat ci anh, chi, em va ban dong hoc 6 Bo mon
Khoa hoc may tinh (Khoa Cong nghé thong tin, Trudng Dai hoc Cong nghe, Dai
hoc Qudc gia Ha Noi), dac biet 1a chi Nguyén Thi Xuan Huong (Khoa Cong nghe
thong tin, Truong Dai hoc Dan lap Héai Phong), nghién citu sinh Hoang Thi Diép
(Khoa Cong nghé thong tin, Truong Dai hoc Cong nghé) da giap dé toi trong thai

gian lam nghién citu sinh.

Cubi cling, toi xin gti 10i cAm on dén tat ca cac thanh vién trong gia dinh toi,
dac biét 1a vg toi - ngusi da luén tng ho, chia sé, dong vién va ganh vac cong viéc

gia dinh dé toi yen tam hoc tap, nghién ctu.
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Mdé& dau

1. Tinh cap thiét ctia luan an

Y tudng vé dich méy ra doi tit nam 1949 [60]. Tt d6 dén nay, sau hon 60 nam
nghién ctu va phét trién, cac dich vu dich may bay gid da tré nén pho bién rong
rai. Hién nay, c6 mot s6 hé théng dich méay thuong mai da duge sit dung phd bién
tréen thé giéi nhu Systrans', Kant? hay nhitng hé théng dich may mé, tieu bicu
nhu Google? hé trg hon 50 cip ngon ngit nhu Anh - Phap, Anh - Trung, Anh
- Viet, vv. O Viet Nam, dich méay da tré thanh chit dé dugc mot sb nhém tap
trung nghién citu. Trong s6 d6, c6 mot s6 san pham nhu phan mém dich tu dong
EVTRAN - mot hé théng dich Anh - Viét hay hé thong dich tu dong Anh — Viét
ctia Cong ty ¢6 phan tin hoc Lac Viet*, vv. Céc cach tiép can cho bai toan dich
may gom co: dich triec tiép, dich dya trén chuyéen doi, dich lien ngit, dich dya trén
vi du va dich théng ké. Hién nay, dich may dua trén cach tiép can thong ké dang
la mot huéng phat trién day tiém nang bdi nhitng wu diém vugt troi so véi céc

cach tiép can khac.

D6i v6i mot he thong dich may théng ke, chat lugng dich ty 1é thuan véi s6
lugng va chat luong ctia ngit lieu song ngit duge stt dung dé xay dung hé thong
dich. Tuy nhién, ngit lieu song ngit hién van con han ché ca vé kich thuée 1an chat
luong, ngay ca déi vdi cac ngon ngit chinh. Ngoai ra, déi véi cac cap ngon ngit co
nhiéu khéc bigt vé cau tric ngtt phap (vi du, Anh - Vigt), van dé vé chat lugng
dich dang 1a thach thic déi v6i cac nha nghién ciu vé dich may trong nhiéu nam
qua. Vi vay, cdc nghién cttu nhim khai thac thém ngit litu song ngit v phét trién
cac phuong phap hieu qua hon dua trén ngit lieu hién c6 dé tang chat luong dich
cho dich may théng ké 1a nhitng van dé cap thiét vA mang tinh thoi sy trong linh
vuc xtt Iy ngon ngit tir nhién hién nay. Diéu nay 1a dong luc dé ching toi lya chon
nghién cttu vé dé tai "Khai pha tri thic song ngit va ting dung trong dich méay
Anh - Viet".

2. Muc tiéu cua luan an

Trong luan an nay, chung t6i dat ra hai muc tiéu chinh:

Thttp: //www.systransoft.com/lp/machine-translation/
Zhttp://www.lti.cs.cmu.edu/Research /Kant/
3http://translate.google.com

4http:/ /www.vietgle.vn/home/



e Thit nhat, nghién citu dé xuat mot s6 phuong phap dé khai thac tri thic

song ngit nhim bd sung nguodn ngit lieu cho dich may théng ke.

e Thit hai, nghién cttu dé xuat mot s6 phuong phap dé lam tang chat luong
dich cho dich may théng ké duya trén ngit liéu hién co.

3. Déng gbép cua luan an

e Dé xuat mot s6 phuong phap dé xay dung ngit lieu song ngit cho dich may
thong ke tit Web va sach dién tit song ngit. D6i véi nguon tit Web, ching
toi dé xuat hai phuong phap thiét ké cac dac trung dya trén noi dung: st
dung cognate va stt dung cac phan doan dich. D6i v6i nguon tir sach dién
tlt, chiing toi dé xuat phuong phap duya trén noi dung, sit dung mot s6 mau
lien két giita cac khéi van ban trong hai ngon ngit dé rit trich cac cau song
ngit. Déng gop nay da duge cong bd & ky yéu hoi thao quoc té Knowledge
and Systems Engineering (KSE) nam 2010 (cong trinh s6 [1]) va nam 2013
(cong trinh s6 [4]); ky yéu hoi thao qubc gia lan thi XVI "Mt s6 van dé
chon loc cia Cong nghé thong tin va Truyén thong” nam 2013 (cong trinh
s6 [6]); tap chi khoa hoc Truong Dai hoc Quy Nhon nam 2014 (cong trinh
6 [7]).

e Dé xuat mot so cai tién déi v6i mo hinh giéng hang IBM theo cach tiép
can dya trén rang buodc, bao gom: rang budc neo, rang buoc vé vi tri clia
tlr, rang budc vé tit loai va rang budc vé cum tit. V6i mdi rang buoc, chiing
toi dua ra phuong phap tong quat dé tich hgp no vao thuat toan EM trong
qua trinh u6c lugng tham s6 ctia mo hinh. Ngoai ra, chting t6i dua ra mot
phuong phap dé két hop cac rang buoc. Nhiing cai tién nay da gitp nang
cao chat lugng dich cho hé thong dich méy thong ké Anh - Viet. Déng gop
nay da duge cong bo & ky yéu hoi thao quoc té International Conference on
Asian Language Processing (IALP) nam 2012 (cong trinh s6 [2]); ky yéu hoi
thao qudc gia lan thit XV "Mot s6 van dé chon loc ciia Cong nghé thong tin
va Truyen thong” nam 2012 (cong trinh s6 [3]); tap chi The International
Journal of Knowledge and Systems Science (IJKSS) nam 2014 (cong trinh
so [8]).

e Dé xuat phuong phap xac dinh cum tit song ngit cho dich may théng ke.
Ching toi stt dung cadc mAu ca phap két hop véi giéng hang cum ti dé



xac dinh cum tu song ngt. Cac cum tit song ngit nay da dudc tng dung
vao viéc nang cao chat luong dich cho hé théng dich may théng ké Anh -
Viet. Déng gop nay da dugde cong bd 6 ky yéu hoi thio quoc té Computing
and Communication Technologies, Research, Innovation, and Vision for the
Future (RIVF) nam 2013 (cong trinh s6 [5]).

Cac noi dung va két qua nghién cttu trinh bay trong luan an (tit Chuong 2 dén
Chuong 4) da dugce cong bo trong 8 cong trinh. Trong d6, 1 bai bao & tap chi quoc
té c6 phan bien, dugc xuat ban bdi IGI Global; 4 bdo cdo trong ky yéu ctia hoi
nghi quoc té c6 phan bién, dude xuat ban béi IEEE va Springer; 2 bio céo trong
ky yéu ctia hoi thdo qubc gia c6 phan bién va 1 bai bao § tap chi trong nuéec c6

phan bién.



4. B0 cuc cua luan an

Ngoai phan mé dau va két luan, luan an dugc to chic thanh 4 chuong, véi bd cuc

nhu sau:

e Chuong 1. Giéi thiéu tong quan vé cac van dé nghién citu trong luan an.
Ching t6i phan tich, danh gia cac cong trinh nghién ctu lién quan; néu ra
mot sd van dé con ton tai ma luan an sé tap trung giai quyét; xac dinh noi

dung nghién cttu cia luan an.

e Chuong 2. Trinh bay noi dung, két qua nghién cttu vé xay dung ngit lieu
song ngit cho dich may théng ke.

e Chuong 3. Trinh bay noi dung, két qua nghién cttu vé mot sé cai tién mo

hinh IBM dé giéng hang tit cho dich may théng ke.

e Chuong 4. Trinh bay noi dung, két qua nghién citu vé xac dinh cum ti
song ngit cho dich may théng ke.



Chuong 1
Tong quan

Chuong nay trinh bay téng quan vé cac van dé nghién citu trong luan an, bao
gom: khai phéa tri thiic song ngit, so luge vé dich may (Machine Translation - MT)
va dich may thong ke (Statistical Machine Translation - SMT). Tiép dén, ching
toi phan tich, danh gia cac cong trinh nghién ctu lien quan. Cudi chuong, ching
t6i néu ra mot s6 van dé con ton tai ma luan an sé tap trung gidi quyét va xac

dinh néi dung nghién cttu cta luan an.

1.1 Khai pha tri thic song ngu

Nhiém vu ctia khai phé tri thic song ngt (mining parallel knowledge) 1a tu dong
tim ra cac thanh phan c6 ngit nghia tuong ting trong cic vin ban é hai ngon ngi
khac nhau. Tri thiic song ngit gom nhiéu khia canh: song ngit vé ti, song ngit vé
cum tit, song ngit vé cau tric, vv. Viéc khai pha tri thic song ngit 14 qué trinh
chuan bi va khai pha di liu cho mot s6 ting dung quan trong trong linh virc xi
Iy ngon ngit tu nhién (Natural Language Processing - NLP), trong dé ¢6 SMT.
Trong luan an nay, ching to6i giéi han viéc khai phéa tri thitc song ngit cho bai toan
SMT. Sau day, chiing toi sé trinh bay téng quan vé xay dung ngit lieu song ngt,

giong hang van ban va xac dinh cum tit song ngi.



BANG 1.1: Vi duy vé mot vin ban song ngit Anh - Viét.

Van ban tiéng Anh

Van ban tiéng Viét

In the early summer of 2004, 1 got
a phone call from Steve Jobs. He
had been scattershot friendly to me
over the years, with occasional bursts
of intensity, especially when he was
launching a new product that he
wanted on the cover of Time or
featured on CNN, places where I'd
worked.

But now that I was no longer at ei-
ther of those places, I hadn’t heard
from him much. We talked a bit
about the Aspen Institute, which I
had recently joined, and I invited him
to speak at our summer campus in
Colorado. He’d be happy to come,
he said, but not to be onstage. He
wanted instead to take a walk so that
we could talk.

I had known him since 1984, when
he came to Manhattan to have lunch
with Time’s editors and extol his new
Macintosh. He was petulant even
then, attacking a Time correspon-
dent for having wounded him with a
story that was too revealing.

Dau mua he nam 2004, t6i nhan duge mot
cudc goi tur Steve Jobs. Jobs chi lién lac
v6i toi khi ¢6 viéc can trong nhiéu nam
qua, va c6 lic toi bi ong khing b6 dien
thoai, diic biet 1a khi chuan bi ra mit mot
san pham méi v muén né nim ngay tren
trang bia ctia tap chi Time ho#c trinh
chiéu tréen CNN, noi toi lam viéec.

Nhung gio toi khong chang con lam & ca
hai noi d6 nita va cling khong nghe tin vé
ong nhiéu. Ching toi da trao doi qua vé
hoc vién Aspen, noi t6i méi vao lam lac
do, va toi da moi ong dén phat biéu tai
trai he ctia ching t6i 6 Colorado, 6ng vui
vé nhan 10i dén tham dy nhung sé khong
len phét biéu, thay vao dé ching toi sé
no6i chuyén trong khi di dao.

Toi quen ong tit nam 1984, khi ong dén
Manhattan dé an trua cing v6i nhing
bién tap vién cia tap chi Time va nhan
tién gi6i thieu luon chiéc may Macintosh
(Mac) méi ctiia minh. Tham chi lac d6
ong da noi néng, va tan cong mot phong
vien ciia tap chi Time vi d& lam ong tén
thuong bang mot cau chuyén qua 16.

1.1.1 Xay dung ngtw liéu song nguw

Ngit lieu song ngit (parallel corpus hodc parallel corpora') 1a tap hgp céc van ban

song ngit, Bang 1.1 trinh bay vi du vé mot vian ban song ngit Anh - Viét. Theo

Westerhout [89], truong hgp don gidn nhét ngit lieu chi gom hai ngon ngt, vi du:

ngt lieu Compara [34]. Mot s6 ngtt lieu song ngtt gom nhiéu ngodn ngtt, vi du: ngi

lisu Europarl [59] bao gom cac phién ban ctia 11 ngon ngit chau Au (trong d6 mot

ngon ngi 1a tiéng Anh) nhu mo ta trong Bang 1.2.

Ngit lieu song ngit ton tai theo mot s6 dinh dang khac nhau. N6 c6 thé 1a vin

ban song ngtt 6 dang tho hoac da duge giong hang (alignment). Van ban song ngit

c6 thé duoe giong hang ¢ mic doan, mic cau, mitc cum tit hodc mic ti [15]. Viec

!Trong tiéng Anh, corpora 14 hinh thiic s6 nhiéu ctia corpus.
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BANG 1.2: Ngit lieu Europarl: gom 10 cip ngodn ngit trong dé mot ngon ngit 13

tiéng Anh. Ky hieéu L; 1a ngon ngit nguodn, Lo 13 ngon ngit dich.

Ngiwt liéu (L1-L2) S6 cau | S6 tit trong L, | S6 tir trong L,
Dan Mach - Anh 1.684.664 43.692.760 46.282.519
Ditc - Anh 1.581.107 41.587.670 43.848.958
Hy Lap - Anh 960.356 - 27.468.389
Tay Ban Nha - Anh | 1.689.850 48.860.242 46.843.295
Phan Lan - Anh 1.646.143 32.355.142 45.136.552
Phap - Anh 1.723.705 51.708.806 47.915.991
Y - Anh 1.635.140 46.380.851 47.236.441
Ha Lan - Anh 1.715.710 47.477.378 47.166.762
Bo Dao Nha - Anh | 1.681.991 47.621.552 47.000.805
Thuy Dién - Anh 1.570.411 38.537.243 42.810.628

giong hang cic vin ban song ngit rat hitu ich cho cac ting dung khic nhau trong
NLP. Céc he thong SMT [10] stt dung cau song ngit lam dau vao cho mo-dun giong
hang tit dé thyc hién tinh todn xac suat dich tit. CAc hé théng truy van thong tin
lien ngit [25, 90, 118] stt dung vin ban song ngit dé xac dinh thong tin tuong ting
trong ca hai giai doan héi va dap. Ngoai ra, viéc rat trich cdc thanh phan ngit
nghia tuong duong ciia cac van ban song ngtt nhu tit, cum tit va cau rat hitu ich
cho viéc xay dung tit dién song ngit [65, 78]. Trong luan 4n nay, ching toi giéi han
viéc xay dung ngit liéu song ngit cho SMT.

Ngay nay, ciing véi sy phét trién ciia Internet, Web 1a ngudn co sé dit licu
khong 16 chita cac tai lieu da ngon ngit (multi-language), ngudn dit lieu nay duge
stt dung cho cac ing dung x1t Iy van ban song ngit. Vi 1§ do nay, nhiéu nghién citu
tap trung vao viéc rit trich dit lieu song ngtt tu dong tit Web. Vé co ban, chiing toi
c¢6 thé phan loai cac nghién citu nay vao ba nhém: (i) dya trén noi dung (content
- based) [16, 24, 76], (ii) dua trén ciu tric (structure - based) [17, 97, 100] va (iii)
két hop (i) vei (ii) [101, 128]. Hinh 1.1 trinh bay so do tong quan vé it trich ngit
lieu song ngit tit Web.

Céch tiép can dya trén noi dung thusng dung tit dién song ngit dé do do tuong
tu vé noi dung ctia hai vin ban. Khi tit dién song ngit ¢6 sén, tai lieu ¢ ngon ngit
nguon duge dich theo ting tit (word by word) ra ngon ngit dich. Céc tai lieu dich
nay sau dé duge st dung dé tim tai lieu song ngit phit hop nhat bang cach sit dung
cac do do nhu Cosine, Jaccard, Dice, vv [55]. Tuy nhién, sit dung tit dién song ngit
c6 thé phai déi mat véi khé khan vi mot tit thuong c6 nhiéu ban dich ctia né. Dé
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Tai liéu
song nglf

Vin ban
song nglf

Hing 1.1: So dd tdng quan veé rit trich ngit lieu song ngit tit Web.

khac phuc han ché nay, ching toi st dung mot hé thong SMT dé c6 thé tan dung
nhing lgi thé clia phuong phap dich thong ké trong viéc gidi quyét cac van dé ve
nhap nhing tit viung.

Cach tiép can dya trén cau tric so khép cau trac HTML (HyperText Markup
Language) ctia trang web. Cach tiép can nay si dung gid thuyét cac trang web song
ngit dude trinh bay véi cau tric tuong ty nhau. Hé thong STRAND ciia Resnik
[101] 1 dai dién tiéu biéu cho cach tiép can nay. Do tuong tu clia cac trang web
dugce tinh dya vao cau tric HTML ctia ching. Luu ¥ rang, cac phuong phap dira
trén cach tiép can nay khong doi héi tri thitc vé ngon ngit va kha hiéu qua trong
viéc loai ra cac cip tai lieu khong phai song ngit. Tuy nhién, né c6 han ché la yéu
cau hai trang web song ngit phai c6 cling mot cach trinh bay. Theo quan sat clia
chiing to6i, nhiéu trang web st dung cting mot mau thiét ké web, vi thé cau tric
cua cac trang tuong tu nhung noi dung ctia ching lai khac nhau. Do dé6, phuong
phap tiép can dua trén cau tric HTML khong dude ap dung trong mot s6 truong
hop. ching t6i da két hop cac dic trung dira trén noi dung véi cac dac trung dua
trén cau tric ciia trang web dé rat trich cac van ban song ngit. Dé tang do chinh
xac trong viéc rat trich cac van ban song ngit tit Web, ching toi két hop ca dic

trung veé cau tric va dic trung vé noi dung?.

2Chi tiét chtng toi trinh bay trong Chuong 2, phan 2.1



Hien tai, c6 it nghién ctiu vé van dé nay lién quan dén cip ngon ngit Anh -
Viet. Hai tac gia Dang Bac Van va Ho Bao Quoc [24] xay dung ngit ligu song ngit
Anh - Viet dya trén viéc so khép noi dung. Trude hét, cac cap trang web ing vien
duge xac dinh bang cich st dung cac dac trung vé do dai cau va ngay tao trang
web. Sau do, cac tac gia do do tuong tir vé noi dung sit dung tit dién song ngit Anh
- Viet dé quyét dinh hai trang web c6 phai 1a song ngit hay khong. Qué trinh nay
duge thie hién dya trén mot s6 ngudng ciia do do nay. Cha ¥ rang, phuong phap
trong [24] chi tim kiém céc trang web song ngit ¢6 chat lugng dich t6t va cic trang
song ngit nay c6 ciing kiéu trinh bay. Hon nita, stt dung tit dién dé dich theo ting
tit ¢6 thé gay ra su nhap nhang. Vi thé, cach tiép can nay khé dé maé rong khi di

lisu ting lén hodic céc trang song ngit c¢6 kiéu trinh bay khac nhau.

Nhu chiing t6i da dé cap & trén, Web 1a nguodn co s6 dit lieu khong 16 chita cac
tai lieu da ngon ngit. Tuy nhién, dé c6 duge ngit litu song ngit véi do chinh xéc
cao van dang 14 mot thach thic, bdi vi cac van ban duge trinh bay trén Internet
thuong bi "nhiéu". Trong khi d6, nhiéu sach dién tt song ngit (sn ¢6) chita mot
s6 lugng 16n céc van ban song ngit dude dich can than. Day 1a nguon dit lieu rat
tiém ning dé bo sung ngit litu song ngit cho SMT, dac biét dbi véi cac cap ngon
ngit con han ché vé ngit lieu song ngit nhu Anh - Viét, Nhat - Viet, vv. Hién tai,
cac ngit licu song ngit ¢6 san khong nhitng cé kich thuée tuong ddi nhéd ma con
khong can bang ngay ca doi vdi cdc ngon ngit chinh [24], diéu nay anh hudng dén
chat lugng clia cac he thong SMT.

1.1.2 Giéng hang van ban

Trong x1t Iy vin ban song ngit, giéng hang 1a bai toan quan trong nhéat, tic 1a phat
hién su tuong tng gitta cac don vi trong hai van ban ¢ cac ngon ngt khac nhau
[4]. Giong hang c6 thé duge thue hign ¢ mitc doan, cau, cum tit hodc tit. Trong
luan &n nay, ching toi giéi han & ba miic giéng hang, cu thé la: giéng hang doan

va giéng hang cau dé xay dung ngit litu va giong hang tit cho SMT.

1.1.2.1 Giéng hang doan/cau

Vé co ban, giong hang doan va giéng hang cau c6 cach tiép can tuong ti nhau. Dé
tang do chinh xac, ching ta cé thé giéng hang doan trude roi sau dé giéng hang

cau. Viéc giong hang doan diic biét quan trong khi cac van ban can giéng hang co6
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kich thudce 16n, vi du nhu sach dién tit. Nhiém vu ctia giong hang doan/cau la lién
két cdc doan/cau trong mot van ban ¢ ngon ngit nay (ngdn ngit nguodn) vdi cic
doan/cau la ban dich tuong tng ctia n6 trong mot van ban ¢ ngon ngit khac (ngon
ngtt dich) [21]. Cac phuong phap khac nhau da duge dé xuat cho viéc xac dinh
giéng hang doan/cau giita cdc van ban song ngit [41, 98, 114]. Theo quan diém
ctia chiing toi, nhitng phuong phap nay c¢é thé duge chia thanh hai céch tiép can
chinh: (i) dya trén thong ke (statistics - based) [11, 35] va (ii) dya trén tri thic
ngon ngit (linguistic knowledge - based) [18, 80].

Céch tiép can thi nhat (i) khai thac cac moi tuong quan vé do dai clia cac
khoi van ban (doan hodc cau) trong cac ngon ngit khac nhau va co gang thiét 1ap
s tuong tng gitta cac khoi vin ban nay theo kich thude [37]. O day, kich thusc
c6 thé duge do béi sb tit hodc s6 ky tu. Gale va cong sy [35] da st dung mo hinh
thong ke don gian theo do dai véi kich thuée 1a s tit dé giong hang cau cho ngit
liu song ngit. Trong mo6 hinh nay, méi ciap cau dude gin mot xac suat. Xac suat
nay duge st dung dé tim kha ning lien két cuc dai cia cac cau (dua trén ky thuat
quy hoach dong). Tuy nhién, céc van ban thuong duge dinh dang lai trong qua
trinh dich thuat. Vi vay, n6 khong chi chita cac lien két 1-1, ttic 13 mot doan/cau
trong van ban & ngdn ngit nguon c6 thé lien két véi hai hosic nhiéu doan/cau trong
van ban & ngon ngit dich va ngugc lai. Trong truong hgp nay, phuong phap théng
ké diyra vao cau tric nhu tit hoac ky tur ¢ thé khong thiye hién t6t.

Céach tiép can tht hai (ii) st dung dit lieu ngon ngit (thuong 1a tir dién) de
thiét lap sy tuong ting gitta cac khdi van ban. Li va cong su [68] dé xuat thuat
toan Fast-Champollion, trong dé sit dung tit dién song ngit cho viéc giong hang
cau. V6i thuat toan nay, do chinh xac (precision) va do bao pht (recall) phu thuoc
vao kich thudc ctia tit dién duge st dung. Ngoai ra, lam thé nao dé xay dung ti
dién song ngit tu dong 1a mot van dé quan trong déi véi viec ap dung thuat toan

Fast-Champollion trén cac cidp ngon ngit khong c6 sin tit dién?.

1.1.2.2 Giéng hang tw

Gioéng hang tir (word alignment) 14 mot nhiém vu xéc dinh sy tuong tng gitta cac
tlr trong mot van béan song ngit [72]. Day 1a bude dau tién trong hau hét cac cach
tiép can hién tai cia SMT. Ayan [4] da chi ra réng, chat lugng clia giong hang
tit dong vai tro rat quan trong cho sy thanh cong ctia mot hé thong SMT. Cac

30 day, ching toi mudn néi dén tir dién song ngit dien ti.
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phuong phép khéac nhau da duge dé xuat dé xac dinh giéng hang tit trong céc
van ban song ngit. N6i chung, cac phuong phap giéng hang tit ¢6 thé dude phan
chia thanh hai loai: (i) cach tiép can dya trén mo hinh phan bigt (discriminative

model) va (ii) cach tiép can dya trén mo hinh sinh (generative model).

Cach tiép can thit nhat (i) dya vao qua trinh huan luyén trén mot tap cac dic
trung, dién hinh 1 cdc nghién citu ctia Moore [83] va Liu [72]. Cach tiép can nay
c¢6 uu diém 1a linh hoat trong viec két hgp cac dac trung mdi [77]. Tuy nhién, han
ché ctia cach tiép can nay la dit lieu huan luyén can phai dugc gan nhan; cong
viéc nay doi héi nhiéu thsi gian, chi phi dé thye hién va né khong sdn c¢6 véi hau
hét cac cap ngon ngit [74]. Ngoai ra, rat khé khan dé chon dit lieu dai dién cho
viec huén luyén dé dam bao rang cac mo hinh sé hoat dong tét tren dit lieu khong
quan sat duge, dic biet khi dit lieu song ngit dén tit nhiéu nguon thuoc nhiéu linh
vuc khac nhau [72].

Cach tiép can thit hai (ii) thuong sit dung mo hinh sinh, trong d6 cac mo hinh
IBM ctia Brown va cong su [12] duge st dung rong rai nhat. Thuat toan cyc dai
ky vong (Expectation Maximization - EM) [27] dugc stt dung dé u6c lugng xac
suat ctia mo hinh giéng hang trén ngt liéu song ngit. Cac mo hinh nay vé co ban
1a doc lap v6i ngon ngit va ciac tham s6 clia né duge uée lugng ti ngit lieu véi toi
thidu viéc tién xit Iy [111]. Tuy nhién, chat lugng ciia giéng hang thusng kha thap
d6i vé6i cac cap ngon ngit c6 nhiéu khac biét vé cau tric ct phap nhu Anh - Viet,
Anh - Trung, vv. Vi vay, stt dung thém cdc nguon tri thic bén ngoai nhu thong
tin vé tit vung, thong tin vé ct phéap la that su can thiét dé cai thien chat luong

cua giong hang.

Trong cac nghién citu truée day, cac mo hinh IBM dudc cai tién véi nhieu
phuong phap khéc nhau. Varea va cong su [115] sit dung mo hinh Mazimum
Entropy (ME) phu thudc ngit cdnh dé chita nhiéu hon cac phu thuoc. Tic 1a, mot
ngit canh 16n hon duge st dung trong mo hinh dich thay vi chi sit dung xac suat
dich tut. Mot cai tién khac ddi véi cac mo hinh IBM dua trén mo hinh tit vung
d6i xting duge dé xuat béi Zens va cong sy [125]. Ho ap dung phuong phap noi
suy tuyén tinh (linear interpolation) dé tinh xac suat theo hai huéng (huéng dich
chuan tit ngoén ngit ngudn sang ngon ngit dich va huéng dich nguge lai). Ngoai
ra, cdc tdc gid da mo ta qua trinh lam tron (smoothing) tit vung bang cach si
dung hinh thiic tit gbe (word base form). Dac biét cho cédc ngon ngit bién cach cao
(inflected language) nhu tiéng Dtic, diéu nay dan dén nhiing cai tién dang ké ve

mat théng ké. Moore [82] da khao sat ba phuong phap don gian dé cai tién mo
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hinh IBM 1: (i) gén trong s6 cho x4c suat giong hang véi tir rong (hay con goi
Ia tir null), (ii) lam tron qué trinh wéc lugng xac suat cho cac tit hiém va (iii) su
dung phuong phap udc lugng dua trén kinh nghiem (heuristic) dé khéi tao hodc
thay thé trong qua trinh huan luyén cac tham s6 ctia mo6 hinh. Cac két qua thec
nghiém ciia tac gid véi ngit licu Anh - Phap cho thay ty 1é 16i giong hang gidm khi
ap dung ba phuong phap nay. Nhu vay, trong cic nghién cttu lien quan vé cai tién
cdc mo hinh IBM nhu ching t6i da trinh bay, mdi nghién cttu dua ra mot (hoac
mot s6) phuong phap khac nhau. Tuy nhién, trong cic nghién citu ndy, cac tac
gid chua st dung nguon tri thitic mdé rong (ngoai ngit licu song ngit ding dé huan

luyén) vao qua trinh giéng hang.

Nhiéu nghién cttu tap trung vao viéc st dung cac thong tin vé tit loai dé nang
cao do chinh xac ctia giong hang. Mot s6 thue hién ¢ giai doan tién xit 1y [38, 124]
hozic hau xtt 1y [20, 67] dit lieu cho cdc mo hinh théng ke. Koehn cuing cong sy [58]
dé xuat mo hinh dich bd sung tham s6 ngon ngit hoc (factored translation model),
mo hinh nay cho phép ngudi dung them céc 16p thong tin vé ngon ngit (vi du nhu
hinh théi tir, nhan tit loai, vv) vao he thong SMT dya trén cum tir. Trong mo hinh
nay, dit litu huan luyén dude chi thich véi cac yéu t6 bo sung. Cac tac gia da chi
ra hiéu suat ctia SMT da dugc cai thien bing cach st dung cac yéu té6 nay. Tuy
nhién, viéc bd sung cac yéu t6 ngon ngi truc tiép vao dit lieu huén luyen sé lam

tang them s6 tit vung, do d6 c6 thé lam cho dit lieu huan luyén thua hon.

D6i v6i cach tiép can rang budc, mot so6 nghién citu da dé xuat cdc phuong
phéap khac nhau dé nang cao chat lugng giéng hang tit. Lin va Cherry [69] trinh
bay rang buoc dua trén ct phap dé giong hang tit, dude goi la rang buoc "dinh
lien" (cohesion constraint). Rang buoc nay doi héi cac cum ti tiéng Anh rdi nhau
duge anh xa t6i cac khodng khong giao nhau (non-overlapping) trong cau tiéng
Phap. Nghién citu ctia Kamigaito [52] stt dung rang buoc vé tan suat (frequency
constraint) cho céac tit chiic nang (function word) va tit ndi dung (content word).
Véi viéc st dung rang buoc nay, xac suat dich ctia mdi cip tit duge diéu chinh
thong qua tham s6 A & trong thuat toan EM. Céac thuc nghiém duge tién hanh
tren hé thong SMT Nhat - Anh cho thay chat lugng MT tang trung binh 0,2 diém
BLEU khi so sanh v6i mo hinh goc.

Gan day, Songyot va cong su trong [110] da chi ra mot han ché clia cac mo
hinh IBM, d6 1a cac giéng hang 16i xuat xay ra vdi cac tit c6 tan sd xuat hién thap
trong dit lieu huan luyén. Van dé nay c6 thé tdi té hon dbi véi cac ngon ngit co it
ngt liéu song ngit. Cac ky thuat lam tron nhu ctia Zhang va Chiang [126] hoac cac
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phan b tién nghiem (prior distribution) da duge Vaswani [116] va Mermer [79] st
dung dé giai quyét han ché nay. Nghién citu cia Songyot va cong sy trong [110]
st dung thong tin hoc mo hinh twong tu tir (word similarity model) tit dit ligu
don ngit dya trén mang no-ron. Thong tin nay sau dé duge tich hgp vao cac mo
hinh IBM, két qué thuc nghiem cho thay cai thien dang ké chat lugng giong hang
va chat lugng MT trén hai cap ngon ngit Trung - Anh va A—rap - Anh. Ngoai ra,
mot s6 mo hinh giéng hang khong gidm sat (unsupervised) giong nhu cdc mo hinh
IBM dugce dé xuat bdi mot sb tac gid nhu Dyer [33], Yang [122], Tamura [112],

tuy nhién n6 khong duge sit dung rong rai nhu cac mo hinh IBM.

Mot huéng nghién cttu khac tap trung vao giong hang tit dua trén mo hinh
phan biet. Cac mo hinh 16-ga-rit tuyén tinh (log-linear) duge dé xuat bdi Liu va
cong st [70] cho phép mo hinh théng ké c6 thé duge md rong bang cach tich hgp
thém céc phu thudc cia phap. Ittycheriah [50] trinh bay thuat todn giong hang ti
cho cap ngdn ngi A—rap - Anh duya trén mo hinh ME st dung dit lieu huan luyén
¢6 gan nhan. Phuong phap hoc mo hinh giong hang tur trén co s6 cac dac trung
tily ¥ clia cac cdp tit duge Taskar trinh bay trong [113]. Mot s6 nghién ctu két
hop gitta hai cach tiép can (mo6 hinh phan bigt va mo hinh sinh) nhu Berg va cong
su [8], Dyer [32] cho thay két qua kha quan.

Viéc két hop cac nguon tri thitc bén ngoai vao qué trinh giong hang da dudc
mot s tac gid quan tam nghién citu. Och va Ney [92] st dung tit dién song ngit
nhu 13 ngudn bo sung tri thitc cho viec mé rong ngit lieu huan luyén. Ho gan cac
cap tit trong dién dong thoi xuat hién trong ngit lieu huan luyén véi trong sé cao
va céc cap tir con lai duge gan véi trong s rat thap. Talbot [111] dé xuat phuong
phép st dung cac ngudn thong tin phu trg nhu céc quan hé cognate, tit dién song
ngit, cac mau so khdp cho cac chit s6 dé han ché cac giéng hang khong mong mudn.
Trong cac nghién citu nay, chua c6 phuong phap tong quat dé them nguon tri thic

mdi v két hop ching lai v6i nhau.

1.1.3 Xac dinh cum tw song ngw

Cac cum tit song ngit httu ich cho nhiéu nhiém vu trong NLP nhu truy xuat thong
tin lién ngt [1], phan tich ca phép [3], khai pha van ban [102] va ddc biét la cho
SMT [99]. Trong cac hé thong SMT, chat lugng ctia cac ban dich phu thuoc cht
yéu vao chat luong clia cic cip cum tit song ngit dude rit trich tit ngit liéu song

ngit [117]. Vi vay, nhiéu phuong phap da duge dé xuat dé rit trich cdc cum tit song
13



ngit tit ngit lieu song ngit hodc ngit licu c6 thé so sanh dude (comparable corpora)
[5, 28]. Theo quan diém clia chiing toi, nhiing phuong phap nay c6 thé duge phan
loai thanh ba cach tiép can chinh: "tugng trung" (symbolic), thong ke (statistics)
va phuong phép lai (hybrid).

Cach tiép can dau tién st dung mot bo loc ngon ngit, né phu thudc vao cac
mau ct phap (syntactic pattern) [96]. Tuy nhién, rat khé dé ap dung phuong phap
"tugng trung" cho dit lieu khong c6 chia thich vé ct phap [2, 28]. Cach tiép can
thit hai stt dung cidc do do thong ké nhu thong tin tuong hd (mutual information)
[127], t§ 1é 16-ga-rit thich hgp (log-likelihood ratio) [23] dé xép hang céc iing vién
cho cum tit song ngit. Uu diém chinh ctia phuong phéap théng ke 1a doc lap ngon
ngit. Tuy nhién, han ché ciia cach tiép can nay la phai c6 duge mot ngit lieu du
16n. Ngoai ra, cac do do thong ke chti yéu duge ap dung cho 2-gram va 3-gram va
n6 sé tré neén khé khan hon khi rat trich cdc cum tir nhiéu hon ba tit [2]. Cach
tiép can thtt ba két hgp cd hai cach tiép can trude [108]. Cach tiép can nay rat
trich céc ting vién ctia cum tit song ngit st dung mot bo loc ngdn ngit, sau dé gan
cho mdi tng vién ctia cum tit song ngt mot diem so tiy thuode vao phuong phap
thong ke [54].

Trong cac nghién ctiu lien quan st dung mau ci phap dé xac dinh cum tit song
ngtt. Viec so khép cac mau ca phap duge thyc hién 6 hai phia (cd cau nguon va
cau dich). V6i céch lam nay, ching ta chi rat trich duge cac cum tit song ngit véi
s6 lugng han ché. Bouamor va cong su [9] da chi ra réng, cdc cum tit song ngit

duge sit dung dé cai thien chat lugng dich cho SMT.

1.2 So lugc vé dich may

Khong lau sau khi nhitng chiéc méy tinh dién tit dau tien* ra doi, Warren Weaver®
(1949) dua ra ¥ tudng ring, c6 thé mot ngay ndo d6é may tinh nhan dau vao la
mot tai ligu viét bang mot s6 ngon ngtt nao d6 (ngon ngit nguon) va ty dong tao
ra mot tai lieu tuong duong viét biang mot s6 ngon ngit khac (ngon ngtt dich) -
mot nhiem vy ma bay gis ching ta goi 1a MT. T d6 dén nay, sau hon 60 nam
nghién cttu va phat trién, cac dich vu MT bay gid da tré nén phd bién rong rai va

duge sit dung mién phi, n6é nhan duge hang tram tri¢u yéu cau mdi tuan [42].

4ENIAC - M4y tinh dién tit dau tién ra doi nam 1946 [75].
Tién si Warren Weaver (17/7/1894 - 24/11/1978), 14 mot nha khoa hoc ngudi My. Ong 1a
mot trong nhitng ngudi di tien phong vé MT [60].
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Lién ngly

Chuyén dbi
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Dich trirc tiép

Vén bén Vinban
nguodn dich

HinH 1.2: Kim ty thap dich may.

Tinh hitu ich clia cong nghe MT tang lén cling v6i chat lugng dich. Theo Koehn
[60], viec st dung MT c6 thé duge chia thanh ba loai: (i) dich tai liéu tiéng nuée
ngoai cho muc dich hiéu noi dung, (ii) dich van ban dé xuat ban & cic ngon ngit
khac va (iii) thong tin lién lac, chang han nhu dich email, chat, vv. M&i mot tng

dung doi héi téc do va chat lugng khac nhau.

Mot s6 tieu chi c6 thé duge st dung dé phan loai cac cach tiép can MT, nhung
tieu chi phan loai phd bién nhat duge sit dung la mutc do phan tich ngon ngi
(linguistic analysis) theo yéu cau ciia hé thong dé tao ra cac ban dich. Thong
thuong, diéu nay cé thé duge thé hien mot cach truc quan bang so do "kim tu

thap dich may" (machine translation pyramid) nhu moé té trong Hinh 1.2.

Trude ky thuat dich théng ke, ¢6 bon cach tiép can cho bai toan MT [51], bao
gom: dich tryc tiép [53], dich dya trén chuyén ddi [66], dich lien ngit [81] va dich
dya trén vi du [87, 103]. Trong céach dich tryc tiép, qua trinh dich duge thyc hien
timg tit mot bang cach st dung tit dien song ngit 16n va sip xép lai thi tu cac ti
theo cac quy tic cho trude. Cach tiép can chuyén doi dua vao viec phan tich mot
cau truée khi dich, sau dé dich ciu tric cau va tao ra mot cau trong ngon ngit
khéc. Cach tiép can tht ba la phan tich céc thong tin clia cau dé tao thanh mot
biéu dién ¥ nghia tritu tuong, diéu nay dugce biét dén nhu 13 mot "ngon ngit quoc

té" (hay lien ngtt - interlingua) trude khi tao ra mot cau trong ngon ngit khac. Doi
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v6i cach tiép can duya trén vi du, hé thong dich tim cau tuong ti v6i cau dau vao
trong ngit liéu song ngtt (cac vi du) va thuc hién mot s6 thay déi thich hop trong
qué trinh dich [60].

1.3 Dich may théng ké

Vao cudi nhitng nam 1980, ¥ tudng vé SMT dugc ra doi & phong thi nghiém clia
IBM Research® trong boi canh thanh cong ctia cac phuong phap théng ké trong
nhan dang giong néi [60]. Bing cach mo hinh héa nhiem vu dich 14 mot bai toan
t61 uu hoa thong ke (statistical optimization), du 4n Candide [26] da diat MT trén

mot nén tang toan hoc viing chic.

Cac he théng SMT hién dang dude phat trien manh mé véi mot s6 lugng 16n
cac phong thi nghiém nghién cttu hoc thuat. Ngoai ra, nhiéu hé thong SMT thuong
mai ciing dang dude phat trién béi cac cong ty phan mém 16n nhu IBM, Microsoft
va, Google. Theo Koehn [60], ngudi sit dung Internet dich 50 triéu trang web mdi
ngdy, stt dung cac hé thong duge cung cap bdi Google, Yahoo, Microsoft va mot
s6 cong ty khac.

SMT 1a mot phuong phap MT ma ban dich dugce tao ra trén co sé cac mo hinh
thong ke, trong d6 cac tham s6 ctia mo hinh duge wée lugng tir viec phan tich cac
ngit liéu (van ban don ngit hodc song ngit). Thay vi xay dung céc tit dién, cac quy
luat chuyen doi bang tay, hé dich nay tu dong xay dung céc tir dién, cac quy luat
dua trén két qua thong ké c6 dude tit ngit lieu. Dich may dia trén phuong phap
thong ke tim cau e ¢ ngon ngit dich phit hgp nhat (c6 xac suat cao nhat) khi cho
truée cau £ ¢ ngon ngit nguodn, nhu biéu dién & cong thite (1.1). Hinh 1.3 mo hinh
ho4 bai toan MT dua trén phuong phap thong ke.

e" = argmax Pr(elf) (1.1)

Phuong phap théng ké c6 mot s6 wu diém so véi cac phuong phap khac. Cac
mdi quan hé gitta cac tit, cum ti va cau tric ngit phap thuong khong ré rang. Cac
phan bd xac suat va ky thuat thong ké cho phép ching ta xac dinh diéu nay [13].
Mot mo hinh théng ké c6 thé duge huan luyen trén sé lugng 16n dit lidu va tang s6

Shttp://www.research.ibm.com/
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HINH 1.3: Mo hinh hoa bai toan dich may diya trén phuong phap thong ke.

luong dit lieu huan luyén sé cho phép cac mo hinh xac dinh thém cac "hién tugng
ngon ngit" (linguistic phenomena) trong cac ngon ngit. Vi vay, khi tang sé lugng

dit lieu huan luyén sé dan dén cac ban dich chat lugng cao hon.

Mot 1gi ich nita ctia k§j thuat thong ké 1a khong can phai dia vao céc dic trung
rieng biét clia cac ngon ngit ¢6 lien quan, ching han nhu cdc mo hinh ngon ngi
cu thé ctia ban dich hay ngtt phap [13]. Nhiéu dic trung ctia cic mo hinh dich 1a
doc lap ngon ngit (language-independent) va c6 thé duge diéu chinh cho cip ngon
ngit cu thé bang cach uéc luong céc tham s6 moé hinh. Diéu nay cho phép cac he
thong SMT dugc xay dung cho nhiéu cip ngon ngit véi siia doi t6i thidu vé mat ki
thuat. Dé tang chat luong dich, tri thitc cu thé ctia ngon ngit ¢6 lien quan thuong
dugc yéu cau. Mo hinh théng ke da duge phat trién dé két hop thong tin ngon
ngtt cu thé bo sung tuong déi dé dang, bao gom céac dic diém hinh thai, trat tu
tit va cac mo hinh ngit phap.

1.3.1 Mo hinh hoéa bai toan

Nhiém vy ctia mot he thong SMT 1a xay dyng mo hinh xéac suat dich Pr(elf),
trong d6 cau nguon f duge dich sang cau dich e. Brown va cong su [12] st dung

quy tic Bayes dé xay dung cong thiic tinh xac suat dich cau nguon f sang cau
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HiNH 1.4: Cac thanh phan ciia dich may thong ke.

dich e nhu sau:

e" = arg max Pr(e|f)

B Pr(fle)Pr(e)
= argmax P

= argmax Pr(fle)Pr(e)

(1.2)

Trong d6, Pr(e) 14 m6 hinh ngon ngit va Pr(fle) 1a mo6 hinh dich. M6 hinh ngon
ngit Pr(e) dugc ude lugng tit ngit lieu 6 ngon ngit dich (ngit lieu don ng) va mo
hinh dich Pr(fle) dugc udng lugng tir ngit licu song ngt. Hinh 1.4 trinh bay cac
thanh phan ctia SMT, d6 14 mo6 hinh dich, mo6 hinh ngon ngtt va bo giai ma.

Muc tiéu ctia ching ta & day la tim cau e 6 ngdn ngit dich sao cho tich
Pr(fle)Pr(e) trong cong thic (1.2) dat gid tri cuc dai. O day, mo hinh dich
Pr(fle) duge dinh nghia nhu la x4c suat bien (marginal probability), x4c suat nay
bang tong tat ca cac xac suat giong hang tit a gitta cau ngudn va cau dich nhu
trong cong thic (1.3).

Pr(fle) =Y  Pr(f,ale) (1.3)
a

1.3.2 Mo hinh ngén ngw

Mot thanh phan quan trong ddi v6i bat ky he thong SMT nao, d6 1a mo hinh ngon
ngit (language model). R6 rang, chiing ta mudn c6 mot he thong MT khong chi dé
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tao ra cac tit ding vé ¥ nghia ma con dé xau chudi ching lai v6i nhau thanh mot
cau "troi chay" (fluent) & ngon ngtt dich. Mo hinh ngon ngit sé ho trg cac quyét
dinh khé khan vé trat tu tit (word order) va dich tit (word translation) [60]. Vi
du, mo6 hinh ngon ngit gan xac suat cao hon cho cau c6 trat tu tit ding so véi cau

c6 trat tu tur khong diang: Pr(ngoi nha nhé) > Pr(nho ngoi nha,).

Mot cach hinh thitc, mé hinh ngon ngit 14 mot ham nhan tham s6 dau vao la
mot cau va tra vé xac suat ciia cau thuoc ngon ngit. Vi du, & trong tiéng Viét:
Pr(ngoi nha nhé) = 0,25; Pr(nhd ngoi nha) = 0,01. Nhu vay, mot mo hinh ngon
ngit tot s& gan xac suat cao hon cho cau dau tien (cau ngoi nha nhé). Uu diém

nay ctia mo hinh ngon ngit gitp hée thong SMT xac dinh duge trat tu tir ding.

Mot khia canh khdc ma mo hinh ngon ngit mang lai 1a sy la chon tir. Néu
mot tit ¢ ngdn ngit ngudn c6 nhidu ban dich ¢ ngon ngit dich (ching han nhu tit
Haus trong tiéng Ditc dich sang tiéng Anh 1a house, home, ...), xac suat dich tu
viung sé uu tien cho ban dich pho bién hon (tit house) [60]. Tuy nhién, trong ngit
canh cu thé, cac ban dich khéc c6 thé duge lia chon. Tic 14, né cung cap xac sut

cao hon dé lya chon tit ty nhién hon trong ngit canh cu thé, vi du:

Pr(I am going home) > Pr(I am going house) (1.4)

Phuong phap hang dau cho cac mo hinh ngon ngit 14 mo hinh ngon ngi n-
gram. Mo hinh ngon ngit n-gram dya trén cic so lieu théong ké nhitng tit c6 kha
ning theo sau cac tit khéc. O vi du trong cong thc (1.4), néu ching ta phan tich
v6i mot s6 luong 16n cac van ban, ching ta sé quan sat thay tit home theo sau tu

going thuong xuyén hon so véi tt house.

Trong mo6 hinh ngon ngtt n-gram, chiing ta mudn tinh xac suat clia cau s =
Wy, Wa, ..., Wy,. Xac suat clia cau s dude phan ra thanh tich cia cac xac suat co
diéu kien. Bing cach sit dung quy tic day chuyén (chain rule), di¢u nay c6 thé
duge thyc hign nhu trong cong thiic (1.5). Xac suat clia cau Pr(s) duge phan ra

ra nhu & x4c suat cla ting tit rieng 1¢& Pr(w).
Pr(wy, ws, ..., w,) = Pr(w)Pr(ws|w)...Pr(w,|w;, we, ..., w,_1) (1.5)

Dé c6 thé udc lugng duge cadc phan phdi xac suat tit trong cong thite (1.5), st

dung xap xi Markov, ta c6 xac suat xuat hién ctia mot tit w, duge coi nhu chi phu
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thudc vao m tit ditng lién trude no:

Pr(wy,|wy, wa, ..., wn_1) = Pr(w,|wp_m, .., W2, Wy_1) (1.6)

Thong thuong, ching ta chon gia tri ctia m duya trén lugng dit lieu huan luyéen
chiing ta c6. Nhiéu dit lieu huan luyén cho phép gia tri m 16n hon. M6 hinh ngon
ngit trigram duge sit dung phé bién nhat. V6i mo hinh nay, ching ta xem xét hai
tit ditng trude (ttc 1a m = 2) dé dy doan tit thid ba. Diéu nay doi héi viec thu
thap s6 lieu thong ke trén cac chudi ba tu, vi thé duge goi 1a 3-gram (trigram).
Ngoai ra, cdc mo hinh ngdon ngit ciing c6 thé duge uée lugng véi 2-gram (bigram),

1-gram (unigram), vv.

O dang don gian nhat, ching ta udc lugng cac xac suat trigram 1a Pr(ws|wy, ws).
Dé thuyc hién cong viéc nay, ching ta dém s6 chudi wy, wo dude theo sau béi tit ws
(ky hieu count(wy, ws,ws3)) va s6 chudi wy, wy duge theo sau béi cac tit khac (ky
higu >~ count(wy, ws, w)) trong ngit licu huan luyén. Dé uge lugng kha nang cuc
dai (Maximum Likelihood Estimation - MLE), ching ta tinh:
count(wy, wy, ws3)

. _ 1.
r(ws|wy, wo) Zw count (wy, wy, w) o

Trong thuyc té ching ta gidp phai van dé di lieu thua (data sparseness). Su
phan b6 khong déu trong tap dit lieu huan luyén cé thé dan dén cac udc luong
khong chinh xac. Khi cdc n-gram phan bd thua, nhiéu cum n-gram khong xuat
hién, cac cum n-gram nay sé cé xac suat bang 0. Dé khic phuc tinh trang nay,
nguoi ta st dung cac ky thuat lam tron (smoothing) nham danh gia chinh xac hon
xac suat clia cac cum n-gram. Mot sé ki thuat lam tron pho bién nhu Add-one,
Good — Turing [60], Kneser-Ney [56], vv.

1.3.3 M5 hinh dich

Mo hinh dich (translation model) gitip tinh todn xac suat c6 dicu kien Pr(fle).
X4c suat nay duge ude lugng tit ngit licu song ngit clia cip ngon ngit nguon - dich.
C6 ba hudng tiép can chinh: (i) dya trén tir (word - based), (i) dya trén cum ti
(phrase - based) va (iii) dua trén ct phap (syntax - based).
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(1) Dich theo
tirng tir

RN

C He is a good student
Anh ay 13 mot giéi sinh vién

(2) Sap xép
lai th tar tir

Anh ay la mot sinh vién gioi

HiNH 1.5: Qua trinh dich dya trén tir. Cau dau vao tiéng Anh duge dich ting
tlt sang tiéng Viet, sau d6 sap xép lai trat tu ti.

1.3.3.1 M6 hinh dich dva trén tw

Mo hinh dich dia trén tir 1a thé hé dau tién ciia SMT, dudc nghién citu va phat
trién bsi IBM [51]. V6i mo hinh dich nay, don vi duge dich 1a cac tit. Gia st chiing
ta can dich cau tiéng Anh "He is a good student"” sang tiéng Viét theo don vi tir.
Vi duy, ta c6 ban dich tiéng Viet 1a "Anh_ ay la mot sinh_vién gidi". Hinh 1.5 mo
ta vi du vé qua trinh dich dya trén tit, gom 2 budce: (1) dich theo ting ti: He —
Anh_ay, is — la, a — mot, good — gidi, student — sinh_wvién; (2) sap xép lai

trat tu ti: Anh_dy la mot gidi sinh_wvien — Anh_ ay la mot sinh_ vién gidi.

0 day, s6 tit trong cau dude dich 14 khac nhau phu thude vao cac tir ghép, hinh
thai tir va thanh ngit. Tham s6 do dai ctia chudi tit duge dich goi 14 do hon loan
(fertility) [57], tiic 1a s tUr cia ngon ngit dich ma tit clia ngdn ngt nguon sinh ra.
Tuy nhién, tuy vao dic diém ctia ngon ngit, nhu cap ngon ngit Anh - Viét cling
gibng véi cap ngon ngit Anh - Trung, Anh - Nhat, ..., hé dich phai d6i mat véi
khé khan trong qua trinh sap xép trat ti clia cac ti tiéng Anh tuong tng khi dich
sang cau tiéng Viet. Trong qué trinh dich, két ndi tit tiéng Anh tuong tng vdéi ti
tiéng Viet c6 thé 1a 1-1, 1-khong, 1-nhiéu, nhiéu-1 hodc nhiéu-nhiéu. Mo hinh dich
duya trén don vi tit khong cho két qua tét trong truong hgp két ndi nhiéu-1 hoac
nhiéu-nhiéu v6i trat tir cic tit trong cau tuong tng 1a khac nhau. Khi d6, mo hinh

duya tren don vi cum tit duge dé xuat dé giai quyét van dé nay.

1.3.3.2 M6 hinh dich dva trén cum tw@

Cach tiép can hién thanh cong nhat v6i SMT 1a st dung cach dich theo cum tir.
Xem minh hoa ¢ Hinh 1.6, truéc hét, cau dau vao tiéng Anh "Of course John
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Of course John has fun with the game

\ \ N\

Tat nhién John da thich thu vai tro_choi

HiNH 1.6: Dich dya trén cum tit. Cau dau vao dugce tach ra thanh cac cum ti,
dich mot-mot cac cum tir tiéng Anh sang tiéng Viet va c6 thé sip xép lai trat
tu cac cum tu.

has fun with the game" dugc tach ra thanh cac cum tu: Of course, John, has fun
with the, game; sau do, dich mot-mot cédc cum tu tiéng Anh sang tiéng Viet: Of
course — Tat_nhién, John — John, has fun with the — da thich_thi vdi, game
— tro_ choi; cubi cling, c6 thé sdp xép lai trat tu cac cum tit nay. O day, cum
tir 1a chudi cac tir lien ké nhau khong nhat thiét 14 cum tit trong ngon ngit hoc
(theo dinh nghia trong ngit phap). Trong phuong phap nay, cau dau vao duge chia
thanh mot chudi cac cum tir; nhitng cum ti duge anh xa mot-mot dén cic cum
tir dau ra, c6 thé dude sdp xép lai thit tur cdc cum tit. Thong thuong, cac mo hinh
cum tit duge wde lugng tit ngit lieu song ngit da duge giong hang tit. Tat ci cac
cap cum tit nhat quan véi giong hang tit sé duge rit trich va gan véi mot xac suat

tuong tung.

Theo Koehn [62], cau ngon ngit nguon f duge tach thanh I cum tit f1, fo, ..., f1.
Mbi cum tit f; trong f dude dich ra thanh mot cum tit & tuong dng trong e. Qua
trinh nay duge thuyc hien diya vao phan phdi xac suat ¢(fi|&;). Ngoai ra, cac cum
tit €; dude sip xép lai theo mot thi tu nhat dinh dua trén mé hinh chuyén déi
d(a; — bi_1), v6i a; 1a vi tri bat dau ctia cum tit f; va b;_; 1a vi tri két thic cta

cum tt €;_;. Khi d6, xac suat dich Pr(fle) dugc tinh theo cong thrc:

1

Pr(fle) = | [ ¢(filen)d(a; — bi—1) (1.8)

i=1
1.3.3.3 M6 hinh dich dya trén ca phap

Khac véi hai mo hinh dich dira trén tit va cum tt nhu da trinh bay & trén, moé hinh
dich dya trén ct phap sit dung thong tin vé ¢t phap ngon ngit (linguistic syntax).
Theo Koehn [60], SMT duya trén ct phip c6 mot sd wu diem: (i) viec chuyén doi
trat tu tot duge thye hién theo ¢t phap clia ngon ngit, (ii) dich céc tit chic nang
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tot hon (vi du nhu gi6i tir), (iii) dich cac tit ¢6 quan hé ct phap t6t hon (vi du,
viec dich dong tit c6 thé phu thudc vao chii ngit hodic tan ngit) va (iv) st dung mo
hinh ngon ngit ci phép (syntactic language model). Céc mo hinh dich dya trén ct
phap rat da dang, st dung céc hinh thic va dic trung ngtt phap khac nhau [39)].
Mot s6 cach tiép can thyc hién phan tich ct phap cho cau nguon (tree to string -
dich tir cay ct phéap sang chubi), mot s6 khéc tao ra cay ct phap khi sinh ra cau
dich (string to tree - dich tit chudi sang cay ct phap) va mot s6 két hgp cé hai
(tree to tree - dich tit cay ci phap sang cay ct phap).

Cach tiép can dich tir cay ct phap sang chudi [46, 71] gid dinh rang ca phap
clia ngon ngit nguon duge biét. Vi thé, cach tiép can nay c6 thé duge ap dung khi
bo phan tich ct phap (parser) clia ngon ngit nguon c6 sdn. Trong khi do, cac cach
tiép can dich tit chudi sang cay ci phéap [120, 121] tap trung vao mo hinh ci phap
clia ngon ngit dich trong truong hop né c6 cac nguon tai nguyén ct phap nhu ngan
hang cau duge chi giai ¢t phap (treebank) va bo phan tich ct phap. Véi cach tiép
can dich tit chudi sang cay ct phap nhu dé xuat ciia Yamada va Knight [120, 121],
cau ngon ngit nguon f sé duge phan tich thanh cay ci phap. Cay ct phap nay sé
dugc sap xép lai dé phit hop véi ct phap ciia cau ngon ngit dich. Sau do, mot so6 tir
méi c¢6 thé dude chen vao cay hien tai cho phit hop hon vé6i ct phap clia ngon ngit
dich. Cudi cuing, céc tit trong cay ci phap clia cau ngon ngit nguon sé duge dich
sang ngon ngit dich va ta thu duge cau ngon ngit dich tit cay ct phap trén. Mot s6
nghién citu mé rong cach tiép can nay da duge phat trién, diing cay cau tric cum
tt nhu Zollmann [36, 129] va cay phu thudc ctia Shen [107]. Cach tiép can dich tu
cay cl phap sang cay ct phéap [22, 73] yéu cau viéc phan tich ci phap duge thuyc
hién & ca hai ngon ngtt (nguon va dich), cong viéc nay doi hoi tang thém chi phi

thue hién.

Hinh 1.7 mo6 ta cac bude lam viéc ciia mot mo hinh dich dya trén ci phap theo
cach tiép can dich tit chudi sang cay cd phap dé dich mot cau tit tiéng Anh sang

tiéng Viet [88], gom 3 bude:

1. Chuyén doi trat tu tit trén cay ca phap tiéng Anh: my mother — mother
my, a very interesting film — a film very interesting. Sau budc chuyéen doi
nay, két qua nhan dudgc 1a cay ct phap tiéng Anh c6 trat tu cac nit 14 gan

véi trat tu tit trong cau tiéng Viet nhat.
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5 S
/\ (1) Chuyén a@bi /\
NP VP : NP VP

trit tw tir
PRPS NN VBZ VP PRPS V BZ VP
my mother  is /\ mother my /\
VBG NP v BG

|
watching ﬂ\ watching ﬂ\
DT NN AD

DT ADJP NN

P
N BN
a film a film

RB 17 RB I
very  interesting very  interesting
S S
(3) Dich
PRPS NN VBZ PRP$ v BZ VP
my mother  is /\ me cia ‘rm null/\
VBG NP \“ BG

Cheén an watchin n xem
DT NN ADIP

DT ADJIP ]\'N
| ]
a /\ film mét o phim
RB II
| | 1
very  interesting rat thid vi

HiNH 1.7: QuA trinh dich dya trén ct phap theo cach tiép can dich tir chudi
sang cay ci phap, gom 3 budc: (1) chuyén ddi trat tu tir, (2) chen va (3) dich.
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He does not go home

/ hanh_déng

al

"

;
« N
I-

anh_ta

khéng 5 nha

ve
tr&_thanh

/N

HinH 1.8: Qua trinh dich duge thyce hién tir trai sang phéi va md rong khong
gian gia thuyét.

2. Chen mot s6 nit vao cay ca phap: dang, bo. Cac nut duge chen 1a cic nut
tiéng Viet, vi vay thao téc chen gitip cho cau dich tiéng Viet dugc troi chay

va tu nhién hon.

3. Dich cac nut la tit tiéng Anh sang tiéng Viét: mother — me, my — ctia tos,
watching — zem, a — mot, film — b phim, very — rat, interesting — thi

vi. Cac tit vita duge chen 6 buée 2 duge gitt nguyén.

1.3.4 Giai ma

O tren, ching toi da trinh bay vé hai trong ba thanh phan ctia mot he thong
SMT, d6 1a mo6 hinh dich vd mo6 hinh ngon ngit. Thanh phan con lai 1a bo giai
ma (decoder). Nhiém vu cia bo gidi ma la tim cau e ¢ ngon ngit dich sao cho
tich Pr(fle)Pr(e) trong cong thic (1.2) dat gia tri cuc dai v6i mdi cau dau vao f
& ngon ngit nguon. Theo Koehn [60], cac mo hinh xac suat trong SMT gan diém
s6 cho tat ci cac ban dich c6 thé clia mot cau dau vao & ngon ngit nguon (cau

nguon).

Trong qué trinh giai ma, chung ta xay dung ban dich theo ting tit mot, tit dau
dén cudi. Cac mo hinh dya trén tit va dya trén cum tit phit hgp véi dieu nay, vi
né cho phép tinh toan diém s6 cho cac ban dich mot phan (partial translation).

Trude khi dich mot cau dau vao 6 ngon ngit nguon, dau tién ching ta tham khéo
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- Chon cum tir tiéng Anh cin dich

‘ He does not go home

!
‘ Anh ta ‘
- Dich cum ttr sang tiéng Viét

- Thém cum tir tién g Viét vao cudi cau dich tam thoi

‘ He ‘ does not go home
‘ Anh ta ‘
- Pénh d4u cum ti tiéng Anh di dugc dich
‘ He ‘ does not ‘ go home
‘ Anh ta ‘ khong ‘
- Chuyén sang dich cum tir tiép theo cho dén hét cau tiéng Anh
‘ He ‘ does not ‘ 20 ‘home ‘
Anh ta | khong vé [ nha |
- Két thue dich
HiNH 1.9: Minh hoa qué trinh gidi ma cau dau vao f = "He does not go home"

tur tiéng Anh sang tiéng Viet.

bang dich va tim kiém cac liya chon dich thich hgp. Trong qua trinh gidi mé, ching
ta luu trit cac ban dich mot phan trong mot cau tric dit lieu duge goi 1a gia thuyét
(hypothesis). Bo giai ma dua ra cic hinh thic mé rong nhitng gia thuyét nay béng
cach quyét dinh cum tir dich tiép theo, nhu mo ta4 ¢ Hinh 1.8. Do sit phtc tap tinh
todn clia gidi ma (NP-day du), ching ta can phai han ché khong gian tim kiém.
Chiing ta lam diéu nay bing cach tai t6 hop, ding ki thuat quy hoach dong dé
loai bé gia thuyét ma cé thé khong phai 1a mot phan ctia ban dich t6t nhat. Gidi
han vé sap xép lai (trat tu tit) ciing lam gidm dang ké khong gian tim kiém. Do
khong gian tim kiém 1a rat 16n, nén bo gidi ma trong mo hinh SMT thuong ap
dung cac thuat toan tim kiém t6i wu. Thuat toin ma bo gidi ma thuong ap dung
la A* mot ki thuat tim kiém chuan trong trf tu¢ nhan tao [60]. Thuat toan A*
c6 thé tom tit nhu sau: tai méi buée mdé rong khong gian tim kiém, ta st dung
cac ham udc lugng, danh gia trong s6 dé két qua tim duge luon 1a t6t nhat cé theé
va 1a két qua tim thay dau tiéen. Hinh 1.9 minh hoa qu4 trinh gidi ma cau dau vao

f = "He does not go home" tit tiéng Anh sang tiéng Viét.
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1.3.5 Danh gia chat luong dich

Mot chii dé dude tranh luan soi ndi trong MT 1a lam thé nao dé danh gia chat
lugng dich, bdi vi c6 nhiéu ban dich hgp 1é cho mdi cau dau vao [60]. Nhu vay,
chiing ta can mot (hodc mot s6) cach dinh lugng dé danh gia chat lugng he thong
MT hoic it nhéat 1a mot cach dé cé thé biét mot he théng t6t hon hé théng khac
hoiic néu c6 sy thay doi trong hé théng dan dén mot su cai tién. Dé danh gia do
chinh xac ctia ban dich, ching ta c6 thé danh gia thi cong bdi con ngudi hoic

danh gia ty dong bing may tinh.

Phuong an danh gia ban dich béi con ngusi tuy dé thuc hién nhung chi phi
rat 16n. Trong truong hop ban dich c6 kich thude cang 16n thi phuong phip nay
cang kém hiéu qua. Ngay nay, cac mo hinh MT déu ap dung phuong phap danh
gia tu dong, chi phi thap nhung hieéu qua kha cao. C6 mot sdé phuong phap danh
gia tu dong chét lugng dich nhu BLEU7 [93], NIST® [31] va TER? [109]. Trong
d6, phuong phap danh gia tu dong pho bién nhat 1a phuong phap BLEU. Phuong
phap nay dugce dé xuat b6i IBM tai hoi nghi ACL & Philadelphia vao thang 7-2002
[93]. Y tudng chinh ctia phuong phap nay 1a so sanh két qui ban dich tu dong
bing may vé6i cac ban dich mau ciia con ngudi, bAn MT nao cang giong véi ban

dich mau ctia con ngudi thi ban dich d6 cang chinh xéc.

Viéc so sanh dude thyc hién dya vao két qua thong ke sy tring khép clia céc
n-gram trong hai ban dich c¢6 tinh dén thit ty ctia ching trong cau. Gia sit chiing

ta ¢6 hai ban MT (tiéng Anh) clia mot cau nguon tiéng Viet nhu sau:

e Ban MT 1: It is a guide to action which ensures that the military always
obeys the commands of the party.

e Ban MT 2: It is to insure the troops forever hearing the activity guidebook
that party direct.

Chung ta so sanh v6i ba ban dich mau:

e Béan dich mau 1: It is a guide to action that ensures that the military will

forever heed Party commands.

"Bilingual Evaluation Understudy
8National Institute of Standards and Technology
9Translation Error Rate

27



e Ban dich mau 2: It is the guiding principle which guarantees the military

forces always being under the command of the Party.

e Ban dich mau 3: It is the practical guide for the army always to heed the
directions of the party.

C6 thé thay rang, ban MT thit nhat c6 nhiéu tit vi cum tit chung véi cac ban dich
mau hon ban MT tht hai. Nhu vay, ching ta c6 thé két luan ban MT thi nhat
chinh xac hon ban MT th hai.

Téng quét, véi ban MT C va ban dich mau R, phuong phap BLEU trudc hét
thong ke s6 lan toi thiéu cac cum n-gram xuat hién trong ting cip cau, sau do
chia cho tong s6 cum n-gram trong C. Ty 1¢ tring khép p, ctia C' va R dudc tinh
theo cong thiic:

ZCGC Zn—gramEc Oountdip(n - gram)

ZC’EC Zn—gram’ec’ CountCliP(n - gram’)

Trong do, Count,(n — gram) 1a s6 lugng t6i thiéu cum n — gram c6 trong R va

Countap(n — gram’) 1a s6 lugng cum n — gram’ c¢6 trong C.

Diém BLEU danh gia ban MT C véi ban dich mau R dugc tinh theo cong thiic
(1.10). Trong d6, w, va N lan lugt 1a trong sd (tong cac trong sd w, bing 1) va

do dai (tinh theo don vi tit) cac n — gram dugde sit dung:

N
BLEU:;BP*mm<§:u%bgnJ (1.10)

n=1

Véi gia tri BP dudc tinh theo cong thic (1.11):

1 néuc>r
BP = , (1.11)
el=r/c néuc<r

O day, ¢ la do dai ciia ban MT va r la do dai ctia ban dich mau. Gia tri BLEU
danh gia mic do tuong ting giita hai ban dich. Ban dich nao c6 diém BLEU cang
cao, chiing t6 do tring khép gitta ban MT va ban dich mau cang nhiéu, thi ban

dich d6 cang chinh xéac.

Dé6i véi phuong phap NIST [31], viéc chon lya céc n-gram va thong tin trén

mdi n-gram sé duge sit dung dé phuc vu viec danh gia. Su bién doéi c6 thé cia
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diém danh gia trén mot n-gram néu ching ta thay doi vi trf cac phan ti trén cling
mot n-gram cho ching ta thay ring diém sb ciing sé thay doi néu ching ta thay

ddi vi tri ctia cac n-gram trén cing mot phan doan [43].

1.4 Thao luan

Dich méy dua trén phuong phap thong ké dang 1a mot huéng phét trién day tiém
ning béi nhitng wu diém vugt troi so véi cac phuong phap khac. No6i chung, hiéu
qué (chat lugng dich) ctia mot he thong SMT ty lé thuan véi s6 lugng va chat
lugng clia ngit lieu song ngit duge sit dung dé xay dung hé théng dich. Tuy nhién,
ngit lieu song ngit hién van con han ché cd vé kich thude 1an chat luong. Ngoai
ra, viéc phat trién cac phuong phap dé lam ting chat lugng dich dua trén ngit
lieu hién c6 dang ld mot van dé md. Hieén nay, cac nghién citu dé lam ting chat
lugng dich vAn dang duge tién hanh phit hop véi diic diém ctia cac cap ngon ngi
95, 104, 123]. Trong s6 d6 ¢6 nghien citu clia tac gid Dinh Dién [30, 48] vé khai
pha song ngit phuc vu cho dich may Anh - Viét. o) day, tac gid da khai pha bang
cach hoc tit song ngit dé rit ra cac luat chuyén doi (transfer rule) dé phuc vu cho
viéc chuyén ngtt tit tiéng Anh sang tiéng Viet. Khac véi [30, 48], trong luan an

nay ching toi huan luyén bang mo hinh IBM cai tién.

T nhiing phan tich, danh gia cac nghién citu lién quan & trén, ching t6i nhan

thay mot s6 van dé con ton tai, cu thé nhu sau:

e Thit nhat, déi véi bai toan xay dung ngit lieu cho SMT, chiing ta c6 thé khai
thac tit hai nguon: Web va sach dién tit song ngit. Doi v6i nguon tit Web,
cac nghién cttu truée chua két hop gitta cac dic trung dya trén noi dung véi
cac dic trung dua cau tric ciia trang web dé lam tang do chinh xac trong
viéc rut trich cac van ban song ngit. Ngoai ra, sach dién tit song ngit chita
mot s6 lugng 16n cac vian ban song ngit duge dich can than. Day 1a ngudn
di licu rat tiém nang dé bo sung ngit lieu song ngit cho SMT. Tuy nhién,
theo hiéu biét ctia chiing toi, hién chua c6 nghien cttu nao khai thac ngudn

nay (sach dién tit song ngtt) cho cip ngon ngit Anh - Viet.

e Thi hai, giéng hang tit déng vai tro rat quan trong cho sy thanh cong ctia
mot hé thong SMT. Nhu ching toi da phan tich & trén, sit dung cac mo hinh
thong ké (cAc mo hinh IBM) dé giong hang tit cho SMT c¢6 nhiéu uwu diém so
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v6i cach tiép can dya trén mo hinh phan biét. Tuy nhién, néu chi sit dung
cac mo hinh théng ké thuan tay thi rat khé dé dat duge giéng hang véi do
chinh x4c cao. Vi vay, stt dung thém cic nguon tri thitc bén ngoai nhu thong
tin vé t vung, thong tin vé cd phap la that su can thiét dé cai thien chat

lugng cia giong hang.

e Thit ba, cac cum tit song ngit dude stt dung dé bo sung nguon tri thic song
ngitt cho cac he thong SMT. Bouamor va cong su [9] da chi ra rang, cac cum
tit song ngit dude sit dung dé cai thien chat lugng dich cho SMT. Trong cac
nghién citu lien quan st dung mau ci phap dé xac dinh cum tit song ngi.
Viéc so khép cac mau cii phap duge thyc hién & ca cau nguon va cau dich.

Cach lam nay chi rat trich duge cac cum tit song ngit v6i sé lugng han ché.

Trong cac chuong tiép theo clia luan an, ching toi sé tap trung gidi quyét cic
ton tai da néu thong qua ba bai toan tuong ting v6i ba chuong trong luan an (ti
Chuong 2 dén Chuong 4):

1. Xay dung ngtt liéu song ngit cho SMT;
2. Gioéng hang tit cho SMT;

3. Xéc dinh cum tit song ngit cho SMT.

D6i véi bai toan thit nhat, ching toi khai thac tit hai nguon: Web va sach dién
t song ngtt. Di v6i nguon tit Web, ching toi rit trich cac van ban song ngit ti
cac trang web song ngit Anh - Viet; dua ra hai phuong phap thiét ké cac dic trung
duya trén noi dung: dya trén cognate va diyra trén viéc xac dinh cac phan doan dich.
Sau do6, ching toi két hop cac dic trung dua trén noi dung véi cac dac trung dua
trén cau tridc va mo hinh héa bai toan nay nhu bai toan phan loai dé trich rit
cac van ban song ngit. D6i véi nguon tir sach dién ti song ngit, ching toi st dung
dit litu ngon ngit thong qua mot hée thong SMT dé rit trich céc cap cau song ngit
Anh - Viét (thong qua viéc giong hang doan/cau).

V6i bai toan thit hai, chiing t6i dé xuat mot s6 cai tién déi véi mo hinh IBM
1 theo cach tiép can dya trén rang buoc, bao gom: rang budc neo, rang buoc vé
vi tri clia ti, rang budc vé tit loai va rang buoc vé cum ti. V6i moi rang buoc,
chiing t6i dua ra phuong phap tong quat dé tich hgp né vao thuat toan EM trong
qué trinh wéc lugng tham s6 ciia mo hinh. Ngoai ra, ching t6i dua ra mot phuong
phéap dé két hop cac rang buoc.
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Bai toan thi ba, ching toi dé xuat phuong phap xac dinh cum tit song ngit
cho SMT. Chung t6i st dung cidc mau ct phap két hop véi giéng hang cum tir dé
xac dinh cum tr song ngit. Cac cum tt song ngit nay duge iing dung vao viéc nang
cao chat luong dich cho SMT.
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Chuong 2

Xay dung ngut liéu song ngit cho
dich may théng ké

Chuong nay trinh bay vé viec xay dung ngit lieu song ngit cho SMT. Dé thuc hien
cong viéc nay, ching toi khai thac tit hai nguon: Web va sach dién t1t (ebook) song
ngit. D6i v6i nguon tit Web, chiing toi tap trung vao rat trich cac vin ban song
ngit tit cac web-site song ngit Anh - Viéet. Trude hét, ching toi dé xuat hai phuong
phap thiét ké cac dac trung dua trén noi dung: (i) stt dung cognate va (ii) st dung
cac phan doan dich (translation segment). Sau d6, chiing toi két hop cac dic trung
dya trén noi dung véi cac dic trung dua trén cau tric ctia trang web dé riat trich
cac van ban song ngit, bang cach sit dung phuong phap hoc may. Déi véi nguon
tir sach dién tt song ngit, muc tiéu ctia ching toi la rit trich cac cau song ngit.
Dé thuc hién cong viéc nay, chiing to6i dé xuat phuong phap dua trén noi dung si
dung mot s6 mau lien két gitta cac khéi van ban trong hai ngon ngtt. Qua trinh
thitc hien gom ba buée chinh: tién xit 1y, giéng hang doan va giéng hang cau. Cac
thie nghiem, danh gia duge trinh bay & cudi chuong.

2.1 Rt trich van ban song ngit tt Web

V6i su bing no ctia Internet hién nay, dit lieu song ngit ngay cang dudc mé rong
nhanh chéng. Do vay, yéu cau dit ra 1a lam thé ndo dé khai thac tu dong nguon
dit lieu song ngit nay. Mudn khai thac duge dit lieu nay dé xay dung ngit lieu song

ngit, nhiem vu dau tién va quan trong nhat 1a ching ta can tim ra nhiing trang
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a) Budc huan luyén
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b) Budc phan loai
I . " I
Cejf trang web Bau vao Hé théng Dau fa | Khong phai van
nh - Viét " phan loai ”| ban song ngir
l Paura
Van ban

song nglr

HiINH 2.1: So do ciia hé thong riat trich van ban song ngit tit Web.

web song ngit. O day, ching toi tap trung gidi quyét vn dé nay, cu thé ching toi

thyc hién rat trich van ban song ngit tit Web.

Ching to6i st dung két hgp gifta cac dic trung dua trén noi dung va cac dic
trung dua trén cau tric clia cac tai lisu HTML (trang web) dé rit trich cic vin
ban song ngit tit Web, bang cach sit dung phuong phap hoc may [101]. Thuat toan
hoc may dugce st dung 6 day 1a may véc-to ho trg (Support Vector Machine -
SVM). Hinh 2.1 md t4 so dd tong quat ciia phuong phap ching t6i dua ra. Qua

trinh thyc hién bao gom cic buéc nhu sau:
1. St dung crawler (chuong trinh ty dong duyét va tai vé cac trang web) tit

cac domain da duge xac dinh dé thu thap céac trang web & hai ngon ngit, cac

trang web nay dugce goi la dit lieu tho (raw data).
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2. Tu tap dit lieu tho thu duge 6 bude 1, ching t6i tao ra cac ing vién cua
cac trang web song ngit dua vao mot s6 dac trung' (simeognate > 0,5 va

distancegge < 1).

3. Gan nhan cho céc ting vién nay, tir d6 xay dung dit lieu huan luyén (training
data). Diéu nay c6 nghia 1a, ching toi dat duge mot s cip trang web ¢ hai
ngon ngit. Mot s6 cap trang web 1a song ngit duge gan nhan 1 va cac cap
khéc duge gan nhan 0 (chi tiét cong viec nay ching toi sé trinh bay ¢ phan

thyc nghiém cta chuong).

4. Thiét ké cac dic trung duya trén noi dung va cau tric ciia trang web. Tu do,
mdi trang web c6 thé duge biéu dién bdi mot véc-to dac trung. Biéu dién

nay sé dugce st dung trong moé hinh phan loai.

5. Cubi cling, sit dung thuat toan SVM dé huén luyén mot hé théng phan loai
dua trén dit lieu nay. Tic 13, néu ching ta c6 mot cap trang web & hai ngon

ngit, he thong phan loai sé quyét dinh cap nay cé6 phai 1a song ngit hay khong.

2.1.1 Thu thap dw liéu

Dé thyc hién viéc thu thap cac tai lieu HTML tit Web, ching toi st dung cong cu
Teleport-Pro? (nhu 1a Web crawler®). Teleport-Pro 1a cong cu duge thiét ké dé tai
ve cac tai lieu trén mang thong qua céc giao thitcc HT'TP, FTP va thuec hién viec Iuu
trit cac di lieu thu thap duge [76]. 0 day, chiing t6i chon cac URL? tit ba web-site:
BBC, VietnamPlus va VOA News. Vi dy, URL ctia trang BBC cho tiéng Anh 13
"http://www.bbc.co.uk" va "http://www.bbc.co.uk/vietnamese/" cho tiéng Viét.

Sau do, chiing toi diing Teleport-Pro dé tai vé cac trang web & hai ngon ngi.

2.1.2 Thiét ké cac dac trung dua vao ndi dung

Dé tim céc trang web song ngit, néu chi dya trén ciu tric thi ching ta sé khong

thé thuc hien duge trong hai trusng hop sau:

IChiing toi sé lam rd cac dic trung nay & cac phan tiép theo.

http:/ /www.tenmax.com /teleport/pro/home.htm

3Theo Cambazoglu [14], Web crawling 14 qua trinh tim kiém, thu thap va lwu trit cac tai lidu
tit Web. Céc chuong trinh méy tinh thyc hién cong viéc nay duge goi la Web crawler hoic spider.

4Uniform Resource Locator
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1. Hai trang web c6 cau tric khac nhau nhung noi dung giéng nhau.

2. Hai trang web c6 cau tric gidng nhau nhung noi dung khac nhau.

Hon nita, néu chi dya trén cau tric thi ching ta chua tan dung dude noi dung ctia
trang web, vi noi dung mdi 1a yéu té quan trong nhat. Luu v rang, bai toan ching
ta dang gidi quyét 1a tim hai trang web c6 noi dung giéng nhau. 0 day, chung ta
sé khong quan tam dén viéc trinh bay trang web thé ndo ma chi quan tam dén noi

dung bén trong no.

Tré lai van dé, cac trang web thu thap duge tit cac URL & bude trude dude
chuyén doi sang dinh dang van ban. Luu ¥ ring, cac trang web ban dau thuong
chtta cac thanh phan giao dién ngudi diing nhu JavaScript, Flash, vv. Vi vay, chiing
toi sé loai bé nhitng thanh phan nay va chi 1ay phan van ban 1a noi dung chinh &
trong trang web. Dué6i day, ching toi trinh bay hai phuong phap thiét ké cac dic

trung dua vao noi dung: (i) sit dung cognate va (ii) st dung céc phan doan dich.

2.1.2.1 S dung cognate

Phuong phap nay st dung céc tit cing nguon goc (cognate) hay con goi 1 céc tir
bat bién gifta hai ngon ngit. Cac nghién citu trude day dung cognate cho mot s6 bai
toan khac nhau, vi du nhu Kondrak [63] stt dung cognate dé cai tién mo hinh dich
thong ke hay dé giéng hang tit nhu trong [111]. Khéc v6i nhitng nghién cttu nay, &
day ching toi sit dung cognate dé xac dinh cac van ban song ngit. Theo quan sat
clia chiing t6i, cic tai lieu néi chung thuong c6 chita mot s6 tit ciing nguon goc
va néu hai tai lieu 1a ban dich 1an nhau thi cic tit cing nguon goc thuong gidng
nhau. Cac tit ciing nguon goc 1a nhiing tit duge danh van tuong ti trong hai ngon
ngtt hodic nhitng tit ma chi don gian 14 khong duge dich® (vi dy, chit viét tét).

Bay gio, ching ta cé thé thiét ké mot dic trung dé do do tuong tu vé noi
dung dya trén cac tit ciing nguon goc. Gia tri clia né duge tinh bang ty 1é gitta
sO luong tit cing nguon goc giong nhau & hai van ban véi s6 lugng tit cling nguon
gbc trong mot van ban (vi du, van ban tiéng Anh). V6i mot cip van ban (Etext,
Vtext), trong d6: Etext 1a viét tat clia van ban tiéng Anh va Viext 1a viét tat
clia van ban tiéng Viét, ching toi xac dinh cac tap Tr va Ty chita cac cognate &
trong Etext va Vitext. Bang 2.1 1a mot vi du vé hai van ban c6 chita cac cognate

tuong ting gitta tiéng Anh va tiéng Viet. Duyét cdc van ban nay, ching toi dat

°Dé tang s6 lugng cognate, chiing toi st dung thém thong tin vé tén ciia cac nude.
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BANG 2.1: Vi du vé hai vin ban c6 chita cac cognate tuong ting giita tiéng Anh
va tiéng Viet (cdc tir in nghiéng).

Van ban tiéng Anh

Van ban tiéng Viét

Vietnam and [taly through three co-
operation programmes beginning in
1998 have so far signed more than 60
projects on joint scientific research. Of
the figure, 40 projects have been car-
ried out and brought good results.

Tu 1998, dén nay, Viét Nam va Italy
da ky két hon 60 duy 4n hop tac nghien
citu chung, ¢6 khoang 40 dir an da duge
trién khai thue hien va dat duoe két qua
tich cuec.

The projects concentrated on the ap-
plication of [talian technology into
Vietnam, the research of scientific-
technological issues of Vietnam’s con-
cern, trainee exchange, and provision of
research facilities.

Noi dung ctia cac dir &n bao gom: Hgp
tac cung nghién cttu, tich hgp cong
nghé cua [taly vao Viét Nam, cung
nghién citu va hoan thién trinh dién
mot s6 van dé khoa hoc va cong nghe
ma phia Viét Nam quan tam; trao doi
thic tap sinh Italy va hd trg mot so6
trang thiét bi nghién cttu cho Viét Nam.

Most of the projects make use of
Italy’s scientific-technological fortes
such as restoration of ancient relic
sites, medicine, energy and environ-
ment, biotechnology and agriculture,
basic research and information technol-

ogy.

Mot s6 du an da duce trién khai trén
co 86 cac thé manh khoa hoc va cong
nghé ciia Italy, ciing nhu nhitng van de
khoa hoc va cong nghé ma Viét Nam
quan tam nhu bao ton phuc ché cac di
tich co; y duge va sitc khée con ngusi.

dugc céac tap Tp={"Vietnam", "Italy", "1998", "60", "40",...} va Ty, ={"1998",
"Vietnam", "Ttaly", "60", "40",...}. Do tuong tu vé cognate ctia Vitext véi Etext
dugc xac dinh theo cong thiic (2.1)%. Néu simeognate (Etext, Viext) 16n hon ngudng
cho trudc thi hai van ban (Etext,Vtexrt) la mot cap tng vien.

_ |TenTy|

STMcognate(Etext, Vtext) = Tl (2.1)
E

Ngoai viéc stt dung thong tin cognate, ching to6i nhan thay rang do dai vin
ban va s6 lugng cac doan ciing cung cap ching ct dé do do tuong tu vé noi dung
gitta hai van ban. Van ban song ngit thuong tuong dong vé do dai vin ban va s6

luong doan. Vi vay, véi mot cap van ban ching toi thiét ké ba dic trung nhu sau:

e Do tuong tur vé cognate theo cong thitc (2.1);

e Ty le vé do dai van ban tinh theo don vi ti;

®Luu ¥, theo cach tinh clia ching t6i simeognate (Etext, Viext) # simeognate(Vtext, Etext)
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e Ty lé vé s6 doan gitta hai van ban.

2.1.2.2 Sw& dung cac phan doan dich

Phuong phap nay dya trén viéc xac dinh cac phan doan dich, nhu la sy mé rong
dinh nghia vé ban vin song ngit dé so khép cac tai lieu, doan, cau va tit. Diéu nay
sé gitip ching ta rut trich cac khoi dich thich hgp trong céc trang web song ngit.
Dé phuc vu viéc xay dung ngit lieu cho SMT, & day chiing toi tap trung vao viec

xac dinh cac doan dich.

Gia stt chiing ta dang xem xét hai trang web, trong d6 mdi trang c6 mdi quan
hé dich véi trang kia. Theo quan sat ctia ching toi, c¢6 ba loai quan hé gitta cac

trang web song ngit, bao gom:

1. Trang & ngon ngit dich 1a ban dich day du clia trang géc 6 ngon ngit nguon.
Véi loai nay, thong thuong ban dich dude thye hién & cap do cau.

2. Trang & ngon ngit dich duge tao ra bang cach dich mot s6 phan ti trang
goc. Trong cac phan nay, cac van ban dude dich chat ché. Cac phan con lai
dugc thay d6i nhiéu & trong ngon ngit dich, chi gitt lai ¥ tudéng chinh. Chiing
toi nhan thiy ring cac phan dude dich thuong 13 doan trong mot so trang
web song ngit gitta tiéng Anh va tiéng Viet.

3. Trong loai nay, ngudi dich chi gitt lai mot s6 thong tin tit trang goc, hodc
tham chi két hop thong tin tit cac trang khac nhau dé tao ra mot trang méi

trong ngon ngit khac.

Gia st chung ta dang lam viéc v6i hai ngon ngit 1a tiéng Anh va tiéng Viet.
Theo quan diém nay, chiing toi bi¢u dién noi dung ctia mot trang web (body text)
bang mot chudi cac doan. Ky hieu Epage, Etext, Vpage va Viext lan lugt 1a trang
web tiéng Anh, noi dung clia trang web tiéng Anh, trang web tiéng Viét, noi dung
clia trang web tiéng Viet. Khi do, Etext duge biéu dién nhu 1a mot chudi cac doan
peipes . .. pe, va Viext dude biéu dién nhu 1a mot chudi cac doan puipus . .. pu,.

Trong do, pe; va pu; tuong ung la cac doan trong van ban tiéng Anh va tiéng Viet.

Cac nghién ctiu lien quan trong [16, 24, 76] khai thac van ban song ngit tit
Web. Ho so sanh toan bo noi dung ciia hai trang web dé xac dinh xem né la song
ngit hay khong. Theo quan diém ctia chting toi, néu hai trang web c6 chita mot sb
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doan song ngit thi nhitng doan nay can dudc rit trich. Diéu nay chi doi hoi danh
gi4 mot phan ctia hai trang, nhu vay tranh duge nhuge diém tit cic nghién ctu
trude do 1a né sé tra ve diém s67 thap ngay ca hai trang chita cac doan song ngi.
Khac véi cach tiép can trong [84, 85] nham muc dich dé rit trich cac cau song
ngt, & day ching toi sit dung thong tin vé cac doan dich dé xac dinh hai trang web
song ngit. Déi véi miic do doan, ching ta c6 thé thich tng véi cac truong hop dich
1-n hay n-1 gitta cac cau trong hai ngon ngit, diéu nay ciing pht hop véi quan sét
ctia ching t6i. Luu ¥ rang cac doan c6 thé duge xac dinh dé dang tit cac trang

web dua trén thé < p >.

Bay gio ching ta phai tim cac doan trong mot ngdn ngit la ban dich ctia mot
ngon ngit khac. Thong tin nay sau dé dude sit dung dé xac dinh xem hai trang web
c6 phai la song ngit hay khong. Ching toi thiét ké ham Similarityparagrapn(pe, pv)
dé do modi quan hé dich giita pe va pv. Didu nay c6 thé duge tinh toan dua trén
dich tit vung diing tit dién song ngit hodc bing cac phuong phap khac. Nhu vay,
ddi véi moéi pe; ching ta can tim pv; thich hgp nhat duge ky hiéu nhu trong cong
thic (2.2).

pv; = arg max Similarityparagraph (Pek, pvi), k =1, ..., n (2.2)
PUg

Tt cip doan dich nay, ching ta cé thé danh gia mic do vé moi quan hé giita
Etext va Vitext. Va sau d6 né sé duge biéu dién nhu mot tap dac trung va trong
s6 cia n6 trong moé hinh hoc duge sit dung dé xac dinh cac trang song ngit. Phan
tiép theo sé mo ta chi tiét cdc dac trung nay (ching toi goi né 1a dic trung dua

N ~ N 2 2 N £ N 2 . 2 2
vao noi dung) va chi ra cach lam thé nao deé tinh toan né.

Cac nghién ctu trude day thuong sit dung dich tt ving nhan duge tit mot ti
dién song ngit dé do do tuong tu vé noi dung cla hai van ban, chang han nhu
trong [16, 101]. Cach tiép can nay c6 thé phai déi mat véi khé khan vi mot tir
thuong c6 nhiéu ban dich ctia n6. Khac véi nhitng nghién cttu truée, & day ching
toi sit dung mot he théng SMT. V6i cach lam nay, chiing ta c6 thé tan dung nhitng
lgi thé ctia SMT nhu gidi quyét van dé nhap nhing, dich theo cum tit, trat ti ti.

Cong thiic (2.2) cho thay lam thé nao dé chon doan dich t6t nhat. Ching toi
stt dung do do BLEU [93] dé tinh do tuong tu gitta ban dich tiéng Viét ciia pe; va
pv; (biéu dién bdi ham Stmilarityparagraph). Nhu vay, tit hai chudi peypes . . . pe,

"Piém s6 ¢ day la do tuong tu vé noi dung gitta 2 vin ban.
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VA pU1PUs . . . Uy, ching ta c6 thé dé dang tim thay mot lien két gitta ching, trong
do6 moi pe; giong hang v6i doan dich tot nhat ciia né 1a pv; (ngoai trit cac doan da
duge chon). Luu ¥ réng, cac cip doan voi diém BLEU cao hon sé duge lua chon
truée. Mot s6 doan khong c6 doan dich tuong ting sé duge lien két véi doan rong
(empty paragraph) va do tuong ty gitta n6 bang 0. Tt nhitng cip doan nay, ching
toi chi lira chon trong dé mot sé cip c6 diém BLEU 16n hon mot ngudng. Nhing

cap lwa chon dugc coi la doan song ngi.

Bay gio, chiing toi thiét ké hai dic trung dia trén noi dung, day duge xem nhu
la chitng cit dé xac dinh lieu cap (Etext, Vitext) c6 phai la mot van ban song ngi

hay khong.

1. Gia tri trung binh Similarityperagraph cla cac cap doan duge chon (ky hieu
1& avgSimyparagrapn)- Gid tri nay cho biét mitc do dich ciia cac phan trong hai
van ban (& day 1a cac doan) da duge xac dinh c6 dit moéi quan he dich. Gia

tri cao thé hién ring nhitng doan song ngit chat ché.

2. Ty lé gitta s6 cap doan dugc lua chon (cac doan song ngit) va téng cac doan
clia Etext va Viext (ky hieu 1a rateyansiation). Gid tri nay gan bang 1 c¢6
nghia Vtext 1a dich day du ctia Etext va bang 0 néu ngugc lai. Gia tri nay

nam gitta 0 vd 1 ¢6 nghia 13 Vtewt 1a ban dich mot phan ciia Etext.

2.1.3 Thiét ké cac dac trung dua vao ciu tric

Bén canh viéc tim cac trang web song ngit dirta vao noi dung cua van ban, do tuong
tur vé cau tric clia cac trang web ciing cung cap thong tin hitu ich dé xac dinh lieu
mot cip trang web 1a song ngit hay khong. Phuong phap nay sit dung gia thuyét
rang "cac trang web song ngit duge trinh bay véi cau tric tuong tir nhau". Luu ¥
rang, phuong phap duya vao cau tric khong doi héi tri thiic vé ngon ngi. o) day,
chiing t6i 4p dung phuong phap dugc trinh bay trong [101] dé thiét ké cac dic

trung duya trén cau tric.

Qua trinh phan tich cau tric dude thuyc hién theo hai buée. Tai bude dau tien,
hai trang web la cap tng vién duge phan tich thong qua mot bo phan tich thé
HTML hoat dong nhu mot bo chuyén doi, tao ra mot thit tu tuyén tinh cé chita
ba loai thé:
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1. [START:element label], vi du: [START:H3|
2. [END:element label], vi du: [END:H3|
3. [Chunk:length], vi du: [Chunk:250]

O bude thi hai, ching toi thyc hién giéng hang cac thé thu duge ¢ bude 1 bang
cach st dung ky thuat quy hoach dong. Sau khi giéng hang, chung toi tinh toan

bon gia tri vo huéng dic trung cho chat lugng ciia qua trinh giéng hang:

dp Phan tram khac nhau, chi nhitng thanh phan dugc giéng khong xuét hién

dong thoi trong hai trang.

n S6 lugng chit trong thé (non-markup text) khong bing nhau.

r Su tuong quan vé do dai ctia cdc thanh phan chit trong thé duge giong.

p Do tin cay ctia hé s6 tuong quan 7.

Ngoai ra, ching toi nhan thay rang trén cic web-site tin tiic song ngit, ban
dich ctia trang goc sé dugc tao ra trong mot thoi gian ngan sau khi ban goc duoge
xuat ban. Do dé, sit dung diic trung vé ngay xuét ban, ching ta cé thé loai b
nhiéu cip khong phai ban dich ctia nhau. Vi du, cac web-site tin tic song ngit
nhu BBC, VOA, Viét Nam Plus,... ban dich tiéng Viét duge cong bd trong cing
mot ngay hodc sau d6 mot ngay so véi cac trang tiéng Anh tuong ting [24]. Dé lay
thong tin nay, ching t6i tién hanh phan tich cac thé HTML va sau dé bo sung

dic trung nay vao tap dic trung dia trén cau tric nhu da trinh bay & trén.

2.1.4 Mo hinh héa bai toan phan loai

T cac két qua phan tich dya trén noi dung v cau tric clia mdi cap trang web
da trinh bay, ching toi thu duge 10 dic trung nhu téng hop 6 Bang 2.2. Cac dic
trung nay duge chia lam hai nhom: (i) ddc trung vé cau tric (cac dic trung tu 1
dén 5) va (ii) diic trung vé noi dung (cac dic trung tixr 6 dén 10). Bay gio ching ta
c6 thé dé dang dé mo hinh héa thanh bai toan phan loai (classification problem).

MB&i ciip tng vien ctia trang web song ngit duge biéu dién béi mot véc-to dic trung.

Goi F = {f1, fa, ..., fm} 12 tap dac trung, D = {d;,ds, ...,d,} 1a tap chita tat

cé cac cdp tng vien va C' = {0,1} 1a tap céc loai (0: khong song ngt, 1: song
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BANG 2.2: Téng hgp cac dic trung.

STT| Ky hisu Mo ta
1. dp Phan tram khac nhau, chi nhitng thanh phan dugc
giong khong xuat hién dong thoi trong hai trang.

2. S6 luong chit trong thé khong bang nhau.

3 r Su tuong quan ve do dai ctia cac thanh phan chit
trong thé dugc giong.

4. D Do tin cay cta hé s6 tuong quan r.

5. distance e Khoang cach vé ngay xuat ban gitta hai trang web.

6. SiMcognate Do tuong tut vé cognate.

7. ratejength Ty lé vé do dai van ban.

8. rateparagraph Ty 1é vé s6 doan gitta hai vin ban.

9. avgSiMparagraph, | Gid tri trung binh Similarityperagrepn cia cac cap

doan dugc chon.
10. | ratesansiation Ty 1¢ gitta s6 cap doan dugc Iya chon (cdc doan song
ngit) va tong cac doan ciia hai vian ban.

ngit). Khi d6, mdi cip tng vien d; € D duge biéu dién béi véc-to dic trung
d; = (f1i, foir -y fri). Chuing toi gdn nhan cho ching 1a 1 hosic 0 néu mdi cap
tuong tng la song ngit hoac khong song ngit. Bang cach nay, ching ta sé c6 duge
dit lieu huan luyen. o) day, ching toi sit dung thuat toan SVM dé huan luyén he
thong phan loai. D6i v6i mot ciap trang web méi, dau tién chtung toi rit trich tap
daic trung F dé c6 thé bicu dién n6é nhu la mot véc-to. Véc-to nay di qua hé thong

phan loai va nhan duge két qua 1a 1 hodc 0.

2.2 Rt trich cau song ngit twr sach dién tw

Dé xay dung ngit lieu song ngit tit sach dién tit, ching toi dé xuit phuong phap dua
trén noi dung, stt dung mot s6 mau lien két gitta cac khoéi van ban trong hai ngon
ngit v két hgp véi mot he thong SMT dé giong hang doan/cau. Hinh 2.2 minh
hoa sd do tong quat clia phuong phap ching t6i dé xuat dé giéng hang doan/cau
cho sach dién ti song ngt Anh - Viéet. Nhu thé hién trong hinh, phuong phép ctia
chiing toi bao gom ba buéc chinh: tién xit 1y, giéng hang doan va giéng hang cau.
Trong cac phan tiép theo, chiing toi sé mo ta chi tiét cac bude nay. Ngoai ra, ching
toi ciing sé trinh bay cach thitc lam thé nao dé do do tuong tu gitta hai khéi vin

ban. Ching toi sé gidi quyét hai van dé sau day:
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Sach dién tir Sach dién tir
tieng Anh tiéng Viét

7

Tién xtr ly

4
Giong hang doan

v
Giéng hang cau

NgiF liéu song

ngit duoc giong
hang cau

HiNH 2.2: So do mo t4 qua trinh giong hang doan/cau cho sach dien tit song
ngit Anh - Viét.

1. Giong hang doan;

2. Giong hang cau.

Cho sach dién tit tiéng Anh E chita I khoi (doan hodc cau) uey, ..., uer va sach
dién ti tiéng Viet V chia J khdi uvy, ..., uvy, ching t6i dinh nghia mot lién két
[ = (i,7) ton tai néu we; la ban dich (hodc ban dich mot phan) ctia wv; va/hodc
ngudc lai. Khi d6, mot giong hang A (gita E va V') dude dinh nghia 1a mot tap
hgp con clia tap tich Dé-Cac clia cic vi tri doan/cau. Mot cach hinh thic, bai

toan giong hang doan/cau duge bicu dién nhu trong cong thitc (2.3).

AC{(,j):i=1,...1;j=1,..,J} (2.3)

Nhiém vu clia ching toi 1a tim giéng hang A, lien két cac doan/cau trong E
v6i cac doan/cau tuong tng trong V. Bang 2.3 minh hoa giéng hang cau trong
mot doan song ngt Anh - Viét. Trong vi du nay, giong hang A 1a {(1 —1),(2 —
2),(3—3),(4—4),(5-5),(5—6),(6—7)}. Chiing ta c6 thé thay rang, hau hét cac

cau tiéng Anh lien két véi chinh xdc mot cau tiéng Viet. Tuy nhién, trong mot s6
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BANG 2.3: Vi du vé giéong hang cau trong mot doan van ban
song ngit Anh - Viét.

Poan van ban tiéng Anh

Doan vian ban tiéng Viét

1. I had known him since 1984, when
he came to Manhattan to have lunch
with Time’s editors and extol his new
Macintosh.

1. T6i quen 6ng tit nam 1984, khi 6ng
dén Manhattan dé #n trua ciing véi
nhitng bién tap vién cta tap chi Time
va nhan tién gidi thieu luon chiéc may
Macintosh (Mac) méi ctia minh.

2. He was petulant even then, attack-
ing a Time correspondent for having
wounded him with a story that was too
revealing.

2. Tham chi lic dé 6ng da noi néng, va
tan cong mot phoéng vién clia tap chi
Time vi da lam 6ng ton thuong bang
mot cau chuyén qua 16.

3. But talking to him afterward, I
found myself rather captiv ated, as so
many others have been over the years,
by his engaging intensity.

3. Nhung sau nay khi ¢6 co hoi noi
chuyén vé6i Jobs, toi thay minh bi cudn
hit, gidng nhu bao ngudi khac trong
nhiéu nam qua, béi sy hap dan tuyeét
vai toat lén tir con ngudi ong.

4. We stayed in touch, even after he
was ousted from Apple.

4. Chiing toi giit lién lac, ké ca khi ong
khong con lam 6 Apple nita.

5. When he had something to pitch,
such as a NeXT computer or Pixar
movie, the beam of his charm would
suddenly refocus on me, and he would
take me to a sushi restaurant in Lower
Manhattan to tell me that whatever he
was touting was the best thing he had
ever produced.

5. Khi c6 mot cai gi d6 mudn khoe, vi
du nhu mot chiéc may tinh ctia NeXT
hay mot bo phim clia Pixar, ong déu
chia sé véi toi nhitng dieu tuyet voi do.
6. Ong moi toi dén mot nha hang sushi
¢ Ha Manhattan va néi véi toi rang bat
cit nhitng g1 6ng dang dwa ra thi truong
déu 1a nhitng thi to6t nhat ma ong da
tao ra.

6. I liked him.

7. Toi thich ong & diem nay.

truong hop, ¢6 thé mot cau tiéng Anh lien két véi hai hosic nhiéu cau tiéng Viet

va ngugc lai. N6i chung, ¢6 sau loai quan hé gitta cdc cau song ngit [21], bao gom:

1. 1:1 Cac cau lien két mot-mot.

2. 1:n Mot cau tiéng Anh lién két véi nhiéu hon mot cau tiéng Viet.

3. m:1 Nhiéu hon mot cau tiéng Anh lien két v6i mot cau tiéng Viét.

4. m:n Nhiéu hon mot cau tiéng Anh lién két v6i nhiéu hon mot cau tiéng Viet.

5. m:0 Cau tiéng Anh khong c6 cau tiéng Viét tuong ting.

6. 0:n Cau tiéng Viet khong c6 cau tiéng Anh tuong ting.
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2.2.1 Tién x@ ly

Sach dién t1t ban dau & dinh dang PDF dugc chuyén doi sang dinh dang Text. Tuy

nhién, cac thong tin vé ranh gigi doan bi méat trong qué trinh chuyén doi. Vi vay

ching t6i phai phuc hdi ranh giéi doan. Dé lam cong viéc nay, trude tien ching toi

stt dung mot bo cong cu c6 sdn dé chuyén doi sach dien ti tit dinh dang PDF sang

Text. Sau d6, ching to6i tién hanh khoi phuc lai ranh gidi gitta cic doan. Bang 2.4

1a mot vi du vé phuc hoi cau tric ciia doan van ban goc.

BANG 2.4: Vi du minh hoa ranh giéi doan bi mat (trong qua trinh chuyén ddi
dinh dang tit PDF sang Text) va dugc phuc hoi.

Ranh giéi doan bi mét

Your Highnesses, as Catholic Christians, and princes who love and promote
the holy

Christian faith, and are enemies of the doctrine of Mahomet, and of all idola-
try and

heresy, determined to send me, Christopher Columbus, to the above-mentioned
countries

of India, to see the said princes, people, and territories, and to learn their
disposition and the proper method of converting them to our holy faith; and
furthermore directed that I should not proceed by land to the East, as is cus-
tomary,

but by a Westerly route, in which direction we have hitherto no certain evi-
dence that

anyone has gone.

Ranh giéi doan dugc phuc hoi

Your Highnesses, as Catholic Christians, and princes who love and promote
the holy Christian faith, and are enemies of the doctrine of Mahomet, and
of all idolatry and heresy, determined to send me, Christopher Columbus, to
the above-mentioned countries of India, to see the said princes, people, and
territories, and to learn their disposition and the proper method of converting
them to our holy faith; and furthermore directed that I should not proceed by
land to the East, as is customary, but by a Westerly route, in which direction
we have hitherto no certain evidence that anyone has gone.

Tiép theo, chiing toi sit dung mot he théng SMT dé dich van ban trong sach

tiéng Anh sang tiéng Viet. Qua trinh nay duge st dung dé do do tuong tu gitta

cac doan/cau trong sach tiéng Anh va tiéng Viet. Bang cach sit dung SMT ching

toi co thé lam giam sy nhap nhing vé tit vyung trong ban dich. Diéu nay thudng

x4y ra trong mot s6 cac nghién citu trude day [37] khi st dung tit dién song ngi.
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Chapter 1... (aey, avy) Chuong 1...
Chapter 2... (ae,, av,) Chuong 2...
Chapter n... (ae,, av,) Chuongn...
Sach dién tir Cac diém Sach dién tir
tiéng Anh neo tiéng Viét

HINH 2.3: Vi du vé cac diém neo.

Trong phuong phap clia ching toi, cac diém neo duge st dung dé han ché dnh
hudng ctia 161 hang loat (c6 thé x4y ra) trong qua trinh giéng doan/cau. Véi cach
lam nay, néu c6 16i xay ra, né sé khong anh huéng dén giong hang trong toan bo
cubn sach. Thuat toan giéng doan/cau sé duge thic hién véi cac khdi vian ban
gitta hai diém neo. Mot s6 cong trinh trudc [37, 105, 106] do do tuong tu giita ban
dich ctia van ban ngudn va van ban dich dé xac dinh cac diém neo (vi du, bang
cach stt dung diem BLEU). C4c diém neo nay la nhitng khéi van ban ngin véi do
tuong tu cao. Tuy nhién, bing cach nay, ching ta cé thé khong dat duge két qua
mong mudén. Vi du, vi trf ciia hai diém neo lién ké qua xa hodc qua gan. Trong
mot s6 truong hap, cac diem neo duge xac dinh khong chinh xac. Tat ci nhing

van dé nay c6 thé lam gidm do chinh xéc clia giong hang.

Theo quan sat ctia chting toi, trong hau hét sich dién tit song ngit Anh -
Viét, mot s6 khoi van ban c6 thé duge sit dung nhu diém neo: "Part” <+ "Phan”,
"Chapter" <> "Chuong", vv. Ching ta c6 thé thay trong Hinh 2.3, cac diém neo
(aey, avy), (aeq, avy), ..., (ae,,av,) dugc xac dinh béi cac khoi van ban: "Chapter
1"+ "Chuong 1", "Chapter 2" <» "Chuong 2", ..., "Chapter n" <+ "Chuong
n'" O day, khéi van ban giita hai diém neo la toan bo mot chuong hosic mot phan
trong cudn sach. Luu ¥ rang, s6 luong cac diém neo trong mot cudn sach dien ti
la khong nhiéu. Do d6, chiing ta c6 thé dé dang phat hien ching bing cach thu

cong. Trong phuong phap ciia ching toi, cac khdi vain ban nhu mé ta & tren cé thé
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duge st dung dé tu dong phat hien céc diém neo. Dé lam cong viéc nay, chiing toi

thue hién hai buée sau:

1. Tao ra danh sach L chtia cac khoi van ban (xac dinh trude) nhu 1a cac mau

(pattern).

2. V6i mdi khoéi vin ban [ € L, néu [ khép v6i mot khdi van ban trong sach

dién t1& thi né duge xac dinh 1a diém neo.

2.2.2 Do do tuong tu

Gia stt chting ta dang lam viéc vdi sach dién tit song ngit Anh - Viét. Sach tiéng Anh
E chiia I khdi (van ban) wey, ..., uer va sich tiéng Viet V chita J khdi uoy, ..., uv;.
Goi T la ban dich tiéng Viet cia E va ut; 1a ban dich tiéng Viet ciia khoi ue;
(trong E). Goi S, (ut;) va Dy (uv;) lan lugt 1a cac tap n — gram cta cac khoi ut;
va uvj. DO tuong tu gitta cac khoi ut; va uv; dudge dinh nghia nhu trong cong thiic
(2.4).

Similarity, (ut;, uv;) = (2.4)
Trong cong thic nay, Similarity, (ut;, uv;) 1a do tuong tu gitta hai khoi van ban
ut; va wv; khi phan chia theo n, 0 < Similarity, (ut;, wv;) < 1.

2.2.3 Giéong hang doan

Theo quan sat ctia chting toi, sit tuong tng ciia doan trong van ban nguon va dich
khong chi 1a 1 — 1. C6 nam loai phd bién: 1 —1,1—-2,1—-3,3—1va2—1. Cac
truong hop khac thuong khong xay ra. Duéi day 1a mot vi du vé mot doan van
ban tiéng Anh (trong cudn sach Steve Jobs clia tac gia Walter Isaacson) lien két

v6i hai doan trong ban dich tiéng Viét:

e Vian ban tiéng Anh (trang 65).

— There was another reason that Joanne was balky about signing the adop-
tion papers. Her father was about to die, and she planned to marry Jan-

dali soon after. She held out hope, she would later tell family members,
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sometimes tearing up at the memory, that once they were married, she

could get their baby boy back.
e Vian ban tiéng Viet (trang 21).

— Cling con mot ly do khdc khién Joanne lic dau khdang khdang khong ki
gidy chuyén nhan con nuoi dé la vi cha ba sdp chét va ba du dinh sé két

hon var Jandali ngay sau do.

— Ba hi vong rang sav khi cudi nhau, ho sé thuyét phuc dan duoge gia dinh

va nhan lai con.

Chiing ta nhé lai ring, muc tiéu clia giai doan nay 1 tim giéng hang doan, lién
két cac doan trong E véi cic doan trong V. V6i mdi lien két, ching ta can phat
hién ra cac khéi song ngit (bao gdm mot hogc nhiéu doan). Dé thic hién cong viéc
nay, ching to6i tinh toan do tuong ti clia cac khoi theo cAcmau1—1,1-2,1—3,
2 —1 va 3 — 1 bang cach st dung ham Similarity, (ut;, uv;) nhu trong cong thic
(2.4). Sau d6, cap khoi (ug,us) c6 do tuong tu 16n nhat sé duge chon theo cong
thtc (2.5).

Similarity, (pt;, pv;)

Similarity, pti,pvjpvjﬂ)

Pti, PUjPUj 1PV 12) (2:5)
Similarity, (ptiptizi1, pvj)

(
(
(us,uy) = argmax < Similarity,(
(
(

Similarity, (ptipti1Dtive, pv;)

2.2.4 Giéng hang cau

Trong giai doan nay, ching ta xem xét lam thé nao dé cac cau cé thé dugce lien
két trong mot doan song ngtt (da dat duge ¢ bude trude). Gia sit ching ta c6 mot
doan song ngt Anh - Viét (pe,pv). Trong d6, doan pe chiia k cau seq, ..., sep va
doan pv chita m cau svy, ..., sv,,. Goi pt = stq, ..., st;, 1a ban dich tiéng Viét clia
doan pe. Nhiém vu ctia ching ta trong giai doan nay la tim giéng hang, lién két

céc cau trong cap doan (pe, pv).

Tt cac khao sat, ching t6i thay ring mdi cau trong doan nguon chi ¢ thé lien
két v6i cac cau & vi tri gan véi n6 trong doan dich. Thong thuong, cau ngudn tai

vi tri ¢ (trong doan pe) thuong lien két véi cac cau tai cac vi tri j, (j + 1), ( +2)
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Thuat toan 2.1 Giéng hang cau song ngit cho sach dién ti.

e Dau vao: E,V,T
e Daura: 4

— Giai doan 1: lién két cac doan song ngit
1. Tim vi tri ctia cac diém neo
2. V6i méi khéi giita hai diém neo:
(a) Tinh toan do tuong tu ctia cdc khdi theo cac mau 1 —1, 1 — 2,
1—3,2—1va3—1 dung cong thic (2.4).
(b) Chon cap (us, u;) c6 do tuong tu t6t nhat dung cong thiic (2.5).
(c) Lién két u, (trong E) véi uy (trong V).
— Giai doan 2: giong hang cau cho cac doan song ngit
1. A<
2. V6i méi doan song ngt (pe, pv) trong (E, V)
(a) Tach cac doan pt,pv thanh cac cau (pt 1a ban dich tiéng Viet
cla pe): pt = stysty. .. sty VA pv = SU1SVy . .. SUy,
(b) Tinh toan do tuong tu cla cac cap cau (st;, sv;)),
(sti, svj41), (Sti, sv42), (Stiv1, Sv;), (Stive, sv;), (st;, SV;5V41),
(Sti, sU;SV415Vj49), (stistiv1, sv;) VA (Stistipistive, sv;) dung
cong thite (2.4).
(c) Chon cap cau tai cac vi trf (x,y) c6 do tuong tir tot nhat dung
cong thic (2.6).
(d) Them lien két [ = (x,y) vao A: giong hang cau se, véi cau sv,.

(trong doan pv) va ngugc lai. Oday,i=1,....k—2vaj=1,...,m—2. Céac cau
& vi tri xa hon cyc ky hiém va trén thyc té khong xdy ra trong cac thuc nghiem
clia chiing toi. Ngoai ra, sy tuong ting ctia cau khong chi 1a 1 — 1. Tic 14, ¢6 nhiéu
loai lien két khéc gifta cac cau song ngit, bao gom: 1 —2, 1 —-3,3—-1vA 2 -1
(chiing ta c6 thé thiy trong Bang 2.3). Do d6, chiing toi chuyén ddi cic lién két

nay sang 1 — 1 bang cach ghép cau.

Tong quat, nhiém vu ciia ching ta la can tim ra cau & vi tri thit 2 § trong
doan pe 1a dich ciia cau 6 vi trf thit y & trong doan pv. Dé lam diéu nay, ching toi
tinh toan do tuong tu clia cac cap cau (st;, svj), (sti, svj41), (sti, sVj42), (stiv1, sv;),
(stiye, sV;), (sti, S5V 41), (Sti, SVjSVj 115V 12), (StiStiv1, sv;) VA (st;stip15tite, SU;).

Sau do, cap cau (se,, sv,) ¢6 do tuong tu 16n nhat sé duge lua chon nhu trong
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cong thic (2.6).

Similarity,(st;, sv;)

Similarity,(sti, svji1)

Similarity,(st;, svjis)
)

Similarity, (stiz1, sv;

Similarity,(sti, sv;svji1)
Similarity,(st;, svjsvj115Vj12)

Similarity,(st;stii1, svj)

(
(
(
(
(s€s, svy) = argmax §  Similarity,(st; 2, sv;) (2.6)
(
(
(
(

Similarity, (stistii15tive, Sv;)

Thuat toan 2.1 mo ta cac bude dé giong hang cau. Dau vao cho thuat toan la
mot sach dien tit song ngtt Anh - Viet (E, V') va ban dich tiéng Viet T clia sach

tiéng Anh E. Dau ra ctia thuat toan la giéng hang A gitta cac cau.

2.3 Thuc nghiém

2.3.1 Thuc nghiém vé rit trich vian ban song ngit tit Web
2.3.1.1 Cai dit thuc nghiém

Dé danh gia hiéu qua ciia viec rat trich van ban song ngit tit Web, ching toi sit

dung cac do do precision va recall nhu sau:

XNy
Precision = —‘ ’;,| | (2.7)
XNy
Recall = ||T| (2.8)

Trong do,

e X la tap hop céc cap trang web duge gan nhan 1 béi he thong (theo phuong
phép duge st dung).
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e Y la tap hop céc cap trang web dudc gan nhan 1 trong tap dit lieu kiém tra

(gan nhan thi cong).

Ngoai ra, dé can bing gitta do chinh xac va do bao pht, ching st dung do do

Fore nhu sau:

2 x Precision x Recall
Fscore - T 2.9
Precision + Recall (2.9)

Chiing toi da khao sat cac web-site tin titc song ngit Anh - Viét trén World
Wide Web. Mot s6 web-site c6 chat lugng dich t6t nhu BBC, VOA, VietnamPlus.
Chiing toi st dung cong cu Teleport-Pro dé tai vé 64.323 trang web (bao gdm ca
tiéng Anh va tiéng Viét) tit ba web-site nay theo cac URL nhu trinh bay ¢ Bang
2.5. Trong do6 37.665 trang tut BBC, 12.553 trang tit VietnamPlus va 14.105 trang
tit VOA News (chi tiét trong Bang 2.6).

BANG 2.5: Cac URL tit ba web-site: BBC, VOA News va VietnamPlus.

Web-site URL tiéng Anh URL tiéng Viét

BBC http://www.bbc.co.uk http://www.bbc.co.uk/vietnamese/

VOA News | http://www.voanews.com | http://www.voanews.com/vietnamese/

VietnamPlus | http://en.vietnamplus.vn | http://www.vietnamplus.vn

Tiép theo, chiing t6i tao ra cic cip ting vién tit nguon dit lieu thu thap dugc
stt dung mot s6 ngudng: $iMecognate > 0,5 va distancegqe <1. Dé xac dinh cac gia
tri ngudng nay, ching toi tinh cac do do simcegnate va distanceqqe trén tap dit lieu

gom 50 trang web song ngit Anh - Viét.

BANG 2.6: Tong hgp s6 trang web dugc tai vé va sb cip tng vien.

Web-site S6 trang tai ve | S6 cip tng vién
BBC 37.665 721
VOA News 14.105 129
VietnamPlus 12.553 320

Két qua, chiing toi da loai bé hon 90% cép khong duge xem 1a tng vien. Tit do,

ching t6i nhan duge 1.170 cap tng vien dé xac dinh mdi cap trong sé dé 1a song
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<label> <indexl>:<valuel> <indexlZ>:<valusl>.

0 1:0.5205479452054795 2:0.5882352 9653979 3 3:1 4:1

1 1:0.16470588235_94115 2:0.5294117674740484 3:1 4:0
0 1:0.5862068965517242 2:0.09090909917355361 3:1 4:1
0 1:0.045454545454545414 2:0.37500000781249987 3:0 4:0
0 1:0.3695652173913043 2:0.3846153893491123 3:0 4:0

0 1:0.17948717948717952 2.0.”0000000?@99Q9994 3:1 4:0
0 1:0.10948905109489049 2:0.4666666702222222 3:0 4:1
1 1:0.22651933701657456 2:0.1666666712962963 3:1 4:0
0 1:0.20346320346320346 2:0.5000000020833333 3:0 4:0
1 1:0.29166666666666663 2:0.7307692318047337 3:1 4:0
0 1:0.24255319148936172 2:0.4000000024 3:0 4:1

0 1:0.12195121951219512 2:0.5555555580246914 3:1 4:0
0 1:0.3513513513513513 2:0.6153846183431952 3:1 4:0

1. 1:0.18313058419:43988 2:0.5000000015625 3:1 4:0

0 1:0.49397590361445787 2:0.500000003125 3:1 4:1

1 1:0.23699421965317924 2:0.5333333364444444 3:0 4:0
1 1:0.125 2:0.2857142959183673 3:0 4:1

0 1:0.03448275862068961 2:0.2500000093749998 3:0 4:1
1 1:0.18959107806691455 2:0.42424242598714423 3:0 4:1
1 1:0.06976744186046513 2:0.3571428617346938 3:0 4:0

HiNH 2.4: Dinh dang di liéu huan luyén phtt hgp cho viéc st dung cong cu
LIBSVM.

ngit hay khong. Tiép theo, ching t6i thiét ké cac dic trung vé noi dung va cau
tric cho tat ca cac cdp ting vien nhu trinh bay & cac phan trude. Sau do, ching toi
thire hién gan nhan 0 hodc 1 cho méi cip tng vien. Mot cap dude gan nhan bang
1 néu né 1 song ngit, nguge lai n6é duge gan nhan 0. C6 433 cap dude gan nhan 1
va 737 cap ¢6 nhan 0 tit 1.170 cap tng vién. Sau dé, chung toi xay dung dit liéu
huan luyén tit tap nay véi dinh dang nhu trinh bay ¢ Hinh 2.4 - dinh dang nay
phit hop cho viée st dung cong cu LIBSVM®. Ching toi sit dung ky thuat kiém
tra chéo 5 lan (5-folds cross-validation), mdi phan (fold) c¢6 234 cap lam dit lieu
danh gia va 936 cap lam dit lieu huan luyen. Dé danh gia hiéu qua ctia phuong
phap da dé xuit, ching t6i so sanh v6i hai cach tiép can trude do: dya trén cau

trac [100] va dua trén noi dung [76].

2.3.1.2 Két qua thuc nghiém

Chiing toi tién hanh cac thyc nghiém véi bén phuong phap, cu thé nhu sau:

Shttp://www.csie.ntu.edu.tw/~cjlin/libsvm/
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1. Chi stt dung cac dic trung dya trén cau tric theo phuong phap ctia Resnik
[100] (hé théng STRAND). Két qua thiyc nghiém duge thé hign & Bang 2.7.

BANG 2.7: Két qua thyc nghiém theo phuong phéap clia Resnik.

Phan Precision | Recall | Fy..c
Phan 1 40,9% 62,0% | 49,3%
Phan 2 51,8% 61,4% | 56,2%
Phan 3 39,7% 61,4% | 48,2%
Phan 4 45,1% 76,3% | 56,7%
Phan 5 44,4% 65,4% | 52,9%
Trung binh 44 4% 65,3% | 52,9%

2. Sit dung tit dién song ngit theo phuong phap ctia Ma [76] dé so khdp cac cap
tir (he thong BITS). Céc két qua thyc nghiem dugce trinh bay 6 Bang 2.8.

BANG 2.8: Két qua thiyc nghiém theo phuong phép ctia Ma.

Phan Precision | Recall | Fq.,.
Phan 1 68,8% 48.4% | 56,8%
Phan 2 64,7% 47.8% | 55,0%
Phan 3 64,3% 54,.8% | 59,1%
Phan 4 60,1% 56,9% | 58,4%
Phan 5 68,2% 52,8% | 59,5%
Trung binh 65,2% 52,1% | 57,8%

3. Két hop cac dac trung duya trén cau tric véi cac dic trung dya vao noi dung

stt dung cognate. Cac két qua thic nghiem duge thé hien ¢ Bang 2.9.

BANG 2.9: Két qua thyc nghiem 3.

Phan Precision | Recall | Fy..c
Phan 1 87,3% 81,7% | 84,4%
Phan 2 86,2% 84.2% | 85,2%
Phan 3 86,9% 87,9% | 87,4%
Phan 4 90,4% 81,7% | 85,8%
Phan 5 90,4% 73,3% | 81,0%
Trung binh 88,2% 81,7% | 84,8%
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4. Stt dung cac dic trung dita trén cau tric véi cac diac trung dita vao noi dung
st dung phuong phap xac dinh phan doan dich. Cac két qua thic nghiem
duge thé hien & Bang 2.10.

BANG 2.10: Két qua thic nghiém 4.

Phan Precision | Recall | Fy..c
Phan 1 92,0% 81,6% | 86,5%
Phan 2 91,1% 75,3% | 82,4%
Phan 3 89,7% 77,7% | 83,3%
Phan 4 90,4% 80,2% | 85,0%
Phan 5 86,6% 77.5% | 81,8%
Trung binh 90,0% 78,5% | 83,8%

Dicu dang luu ¥ 13 v6i bai toan nay (rat trich van ban song ngtt), do chinh xac
la tieu chi quan trong nhat dé danh gia hieu qua ctia mot phuong phép. Cac két
qua thyc nghiém cho thay, hai phuong phap ching toi dé xuat dat duge két qua
tot hon (do chinh x4c lan luot 1a 88,2% va 90,0%) so v6i phuong phap st dung
cac ddc trung dya vao ciu tric trang web ctia Resnik [100] (do chinh xéac 44,4%)
va phuong phap st dung tit dién ctia Ma [76] (do chinh x4c 65,2%). Trong do,
két hop cac dic trung dia trén cau tric véi cac dic trung st dung cognate c6 do
chinh xac 1a 88,2%; stt dung cac dac trung dya trén cau tric véi cac dac trung

theo phuong phép xac dinh phan doan dich dat duge do chinh xac 1a 90,0%.

Theo cac két qua thiue nghiém, phuong phap dé xuat kha thanh cong trong
viéc rit trich cac van ban song ngit tit Web. Nhiing két qua nay da cho thiy rang
cac dac trung duya trén noi dung nhu ching t6i dua ra la kha hiéu qua. Luu §
rang, néu ching ta khong chic chan sy tuong tng vé cau tric gitta hai trang web,

chiing ta c6 thé chi sit dung cac dic trung dua trén noi dung.

2.3.2 Thuc nghiém vé rit trich cau song ngit tit sach dién

2

tu
2.3.2.1 Cai dat thuc nghiém

Chiing toi stt dung bén cudn sach dién ti song ngit Anh - Viet lam dit lieu thye
nghiem. Céac tieu dé tiéng Anh ctia ching lan lugt 1a: Steve Jobs (tac gid Walter
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Isaacson), The Open Society And Its Enemies (tac gia Karl R. Popper), The World
is Flat and The Lexus and the Olive Tree (tac gid Thomas L. Friedman). Cac séch
dien tit nay duge thu thap tit Internet va duge dich can than béi cac dich gia noi

tiéng tai Viet Nam®.

Bang 2.11 trinh bay thong tin chi tiét vé sach dién ti song ngit Anh - Viet
dugce st dung trong thuce nghiém. Kich thude di lieu khodng 10,1 MB (chi da liéu
Text). Ching bao gom 5.381 doan van ban tiéng Anh va 5.591 doan vin ban tiéng
Viét. Trong budc tién xit 1y, chiing t6i chuyén doi sach dien tit tit dinh dang PDF
sang Text. Dé lam cong viéc nay, dau tién ching toi stt dung bo cong cu PDF to
Text' dé chuyén doi dinh dang va sau d6 phuc hdi ranh giéi doan. Trong bude
tiép theo, ching toi stt dung Google translator nhu mot he théng SMT dé dich vin
ban (trong cic cudn sach) ti tiéng Anh sang tiéng Viet. Dé do do tuong tu gitta
hai khoi van ban (ut; and uv;), ching toi stt dung cong thic (2.4) véi n = 1.

BANG 2.11: Thong tin chi tiét vé sach dién t song ngit Anh - Viet dugce st
dung trong thiyc nghiém.

STT | Tac gia Tiéng Anh S6 doan | Tiéng Viét | S6 doan
1. | Walter Steve Jobs 1.968 | Steve Jobs 1.948
[saacson
2. | Karl The Open Society 950 | Xa Hoi Mo 904
R. Popper And Its Enemies Va Nhiing
Ké thu
cua N6
3. | Thomas The World is Flat 1.114 | Thé gidi 1.348
L. Friedman Phang
4. Thomas The Lexus and 1.349 | Chiéc Lexus 1.391
L. Friedman | the Olive Tree va Cay
O Liu

9Steve Jobs dude dich bsi Bookstore Alezaa.com; The Open Society And Its Enemies dugc
dich béi Nguyén Quang A; The World is Flat va The Lexus and the Olive Tree duge dich bdi
cac dich gid Nguyén Quang A, Cao Viét Dung, Nguyén Tién Phong.

Ohttp: / /www.pdf-technologies.com /pdf-library-pdf-to-text.aspx
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2.3.2.2 Két qua thuc nghiém

Chiing t6i chon ngau nhién 200 mau (ctia doan) tit dit liéu thyc nghiem dé danh
gia hiéu suat ctia phuong phap da dé xuat. Két qua thuc nghiem dude trinh bay
trong Bang 2.12. Do chinh xac dat duge 1a 97%. Két qua thic nghiém cho thay
rang, phuong phap ching toi dé xuat la kha hiéu qua cho viéc giéng hang doan.
Cac doan song ngit thu duge chita gan 40.000 cau song ngi.

BANG 2.12: Két qua giéng hang doan vé6i 200 mau.

Mau | Giéng hang dang | Giéng hang sai
1-1 158 2
1-2 16 2
1-3 0 0
2-1 16 2
3-1 4 0

Tong 194 6

Nhu da trinh bay & phan trudc, sau khi giong hang doan, chtng toi da thu
thap dude ngit lieu song ngit Anh - Viét, trong d6 c6 gan 40.000 cau giong hang
¢ miic doan. Dé danh gia tinh hiéu qua ctia thuat toan giong hang cau, ching toi
thiét ké bo dit lieu gom 40 doan song ngit tit bon cudn sach khac nhau nhu da mo
ta4 ¢ trén. Bang 2.13 trinh bay cac ki¢u quan hé gitta cic cau song ngit ciia bo dit
licu nay. Cac két qua thuyce nghiem vé giong hang cau duge trinh bay 6 Bang 2.14.

BANG 2.13: Cac kiéu quan hé gitta cac cau song ngit trong 40 doan song ngit.

Mau/Kiéu | Sé lugng | Ty 1& %
1-1 175 86,6
1-2 11 5,4
1-3 2 1,0
2-1 13 6,4
3-1 1 0,5
Tong 202 100

Cu the, phuong phap chiing t6i dé xuat dat dude do chinh xac 96,4%, do bao pht
93,6% va do do Fieore 95,0%. Nhitng két qua nay cho thay, phuong phap ching toi
dé xuat 1a kha hiéu qua trong viéc giong hang cau cho sach dién tit song ngit Anh
- Viet. Bang 2.15 cho thay mdot sé thong s clia ngit lieu dat dude tit phuong phap
clia ching t6i.
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BANG 2.14: Két qua thyc nghiém vé giéng hang cau.

Precision

Recall

FSCOT@

96,4%

93,6%

95,0%

BANG 2.15: Mot s6 thong ké ctia ngit lieu.

Tham s6 | Tiéng Anh | Tiéng Viét
Tu 771.565 1.035.358
Cau 39.066 36.104
Doan 5.042 5.042

2.3.3 Thuc nghiém vé bd sung ngit liéu song ngit cho dich

-

may

Chuing t6i st dung ngit lieu song ngit Anh - Viét duge tao béi Hoang Cuong va
cong su [44]. Trong d6, tap dit liu huén luyén gom 90.000 cau song ngt (ki higu
Ia C1) va tap dit lisu gom 1.000 cau song ngit duge sit dung dé danh gia chat lugng
dich. He théng SMT Anh - Viét dya trén cum tit duge xay dung véi cac thanh

phan nhu sau:

e Xay dyng mo hinh ngon ngit véi cong cu SRILM!'!. Ching t6i xay dyng mo
hinh ngon ngit 8-gram dung 100.000 cau tiéng Viet.

e Xay dung mo6 hinh dich va gidi ma sit dung cong cu MOSES!? [61].

Trong thuc nghiém nay, ching toi bd sung 21.072 cau song ngit Anh - Viet (ki
hieu 1a Cy) tit nguon ngit liéu song ngit xay dung duge vao hé théng dich may.
Bang 2.16 cho thay cac thong s6 vé ngit lieu song ngit Anh - Viéet duge sit dung
trong thuc nghiém nay. Trong tat ca cac thyc nghiem vé SMT thuyc hién & trong
luan an nay, ching toi st dung do do BLEU [93] dé danh gia chat lugng dich.

Két qua, chat lugng dich ctia hé thong SMT ban dau (trén ngit lieu C;) dat
duge 22,0 diém BLEU. Sau khi ching t6i bo sung ngit lieu Cy, v6i 21.072 cau song
ngit, chat lugng dich tang len 3% (tuong duong véi 0,6 diém BLEU).

Uhttp: / /www.speech.sri.com/projects/srilm
2https://github.com/moses-smt /mosesdecoder
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BANG 2.16: Thong ké cac thong sd clia ngit lieu va chat lugng dich ctia he

thong.
Ngit liéu | Tham sé | Tiéng Anh | Tiéng Viét | Diém BLEU
C SOt 1.136.973 1.165.361 22,0
(90.000) S6 tir vung 46.033 44.050
Cy SOt 398.776 41.0929 -
(21.072) S6 tit vung 21.803 17.007
Cy U Oy SOt 1.535.749 1.576.290 22,6
(111.072) | S6 tit vung 54.884 51.713

2.4 Két luan chuong

Ching to6i da trinh bay cac noi dung, két qud nghién citu vé xay dyng ngit lieu
song ngit cho SMT. Trong nghién cttu ciia chiing t6i, ngit liéu song ngit duge khai
thac tit Web va sach dién tit song ngtt. Tt thiic nghiém, ching toi thay riang, khai
thac nguon tir sach dien t1t dat duge két qua t6t hon (do chinh xac cao hon) so véi
nguon tit Web. Nguyén nhan la ngudn tit sach dién tit duge dich can than (thudng
la dich toan bo, sat nghia va it luge bét), trong khi d6 nguon tit Web thuong bi
nhiéu (c6 theé dich toan bo hoiic chi dich mot s6 doan tham chi chi dich céc thong
tin chinh). Cac két qua thuc nghiém cho thay, ching to6i c6 thé dat duge ngit lieu
song ngit Anh - Viet di dé xay dung mot hé théng SMT thong qua viéc khai thac

ngit lieu song ngit tit hai nguon nay.

D6i v6i nguon tit Web, chiing toi da két hop céc dic trung dua trén noi dung
v6i cac dic trung dua trén cau tric clia trang web dé rat trich cac van ban song
nglt. Bai toan nay duge mo hinh héa nhu bai toan phan loai sit dung phuong phap
hoc may duya vao cac dic trung gitta hai trang web. Chiung to6i da dé xuat hai
phuong phap thiét ké cac dac trung dya trén noi dung: (i) dya trén cognate va (ii)
duya trén viec xac dinh cac phan doan dich. Day la cac phuong phap méi dé do
do tuong tur vé noi dung clia hai trang web ma khong doi héi phai phan tich sau
veé mit ngon ngit. Két qua thiyc nghiém cho thay cac phuong phap dé xuat 1a kha
thanh cong trong viéc rat trich cac van ban song ngit tit Web. Cac két qua thu
dudce ciing cho thay réng, cac dic trung duya trén noi dung nhu dé xuat 1a thong
tin quan trong dé xac dinh mot cip trang web 1a song ngit hay khong. Cac phuong

phéap ching t6i da dé xuat c6 nhitng wu diém sau:
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e Thit nhat, ching toi da két hop ca dic trung vé cau tric va dic trung vé
noi dung dé tiang do chinh xac trong viéc rit trich céc vin ban song ngit tit
Web.

e Tht hai, v6i viéc stt dung mot he thong SMT & phuong phép (ii), ching ta
c6 thé tan dung nhitng 1¢i thé ctia phuong phap dich théng ké trong viec

gidi quyét cac van dé vé nhap nhang tit vung, dich cum tir va trat tuy tu.

e Thit ba, phuong phap (ii) c6 thé duge ap dung cho céc ciap ngon ngit khéc,
vi rang cac dac trung dude st dung trong phuong phap nay 1a doc lap véi

ngodn ngu.

Ching toi du kién sé tiép tuc cong viéc nay vdi cac thanh phan song ngit khac
nhu doan, cau hodc cum tit. Cong viéc nay ciling sé rat c6 y nghia trong truong
hop chat lugng dich gitta cac trang web song ngit khong tot. Ngoai ra, ching toi
sé st dung hé théng nay dé thu thap ngit lieu song ngit cho cip ngon ngit Anh -
Viet. Céac két qua thuc nghiem cho thay ring, c6 thé tu dong xay dung mot kho
ngit licu song ngit Anh - Viét tit Web.

D6i véi nguon tit sach dién ti song ngit, chiing toi da dé xuat mot phuong phap
higu qua dé rit trich cau song ngit (thong qua viéc giéng hang cau) cho cip ngon
ngit Anh - Viét. Dé lam viéc nay, qua trinh thyc hién trai qua hai giai doan: (i)
lien két cac doan song ngit va (ii) giéng hang cau tit cdc doan song ngit. Phuong
phap ctia chiing toi c6 uwu diém la c¢6 thé phat hien mot sé kiéu lien két giita céc
doan/cau song ngit va gidm khong gian tim kiém bang cach st dung mot s6 mau
lien két doan/cau. Bing cach sit dung phuong phap da dé xuat, ching toi c6 thé
dat dugc ngtt lieu song ngit giéng hang ¢ miic cau da dé xay dung hé thng SMT
Anh - Viét.
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Chuong 3

Gi6ng hang tu cho dich may
théng ke

Chuong nay trinh bay vé giong hang tit cho SMT. Chung t6i dé xuat mot s6 cai
tién d6i véi mo hinh IBM 1 theo cach tiép can dya trén rang buoc, bao gom: rang
buodc neo, rang budc vé vi tri clia tir, rang buoc veé tit loai va rang buoc vé cum tir.
V6i mdi rang buoc, ching toi dua ra phuong phap tong quat dé tich hop né vao
thuat toan EM trong quéa trinh uéc lugng tham sé ctia mo hinh. Ngoai ra, chiing
toi dua ra mot phuong phap dé két hop céac rang buoc. Cac thuc nghiem, danh
gid vé hieu qua clia giong hang tit cho SMT dugc trinh bay & cudi chuong.

3.1 Co sé ly thuyét

3.1.1 Dinh nghia tw&

Theo Diép Quang Ban [6], vé mat nghién cttu chung, ngudi ta gip khong it kho
khan trong viéc xac dinh va néu dinh nghia tit. Vé mit ngit phap, cé thé hiéu ti
14 don vi nhé nhat c6 nghia va hoat dong tu do trong cau. Mot s6 dinh nghia tir
duge hai tac gid Dinh Dién va Ho Bao Qudc trinh bay trong [49] nhu sau:

e Theo L.Bloomfield, tit 13 "mot hinh thai tir do nhé nhat".

e Theo B.Golovin, tit 14 "don vi nhé nhat c6 nghia cia ngon ngit, duge van
dung doc lap, tai hien tu do trong 1i néi dé xay dung nén cau".
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1 2 3 4
The small blue house

e

Null  Ngo6i nha nhé  mau xanh
0 1 2 3

HiNH 3.1: Vi du vé giéng hang tit gitta mot cidp cau song ngit Anh - Viét.

e Theo Solncev, tir 1a "don vi ngon ngtt c6 tinh hai mat: am va nghia. T ¢6

kha nang doc lap vé ct phap khi sit dung trong 1i".

D6i véi viee giong hang tit cho SMT, chiing ta can xac dinh ranh gi6i tir. o)
day, chiing toi gid thiét da c6 két qua vé phan doan tit (word segmentation) bang

cach st dung céc cong cu phan doan tit tit cic nghién citu trude [29, 47].

3.1.2 Dinh nghia bai toan giong hang tu

Cho cau f ¢ ngdn nglt nguon (cau nguon) chita J tit fi, ..., f; va cau e § ngdn ngi
dich (cau dich) chtta I tit ey, ..., e, ching toi dinh nghia lien két [ = (i,7) ton tai
néu e; va fj la dich (hoac dich mot phan) ctia nhau. Khi d6, mot giéng hang tir a

(gitta £ va e) 1a mot anh xa tit cac vi tri tit trong £ dén cac vi trf ti trong e [60]:

a:j—i, véij=1,..,Jvai=0,..1 (3.1)

Trong giéng hang tit a, moéi a; nhan mot gia tri gita 0 va 1. 0 day, J va [
tuong tng la do dai clia cau nguon va cau dich. Gia tri a; bidu thi vi tri ciia tit
dich e,, giéng hang véi tit nguon f;. Tic la, néu mot ti 6 vi tri j trong cau nguon
dude két ndi véi mot tir 6 vi trf ¢ trong cau dich thi a; =1 va néu khong c6 két ndi
dén bat ky tit nao & cau dich thi a; = 0 (n6 sé duge lien két véi tit null). Hinh 3.1
minh hoa giéng hang tir gitta mot cdp cau song ngit Anh - Viet. Cac cap tu duge
giong hang bao gom: (house, ngoi_nha), (small, nhé), (blue, mau_ zanh) va (the,

null). Trong vi du nay, giéng hang tit a duge biéu dién nhu sau:

a:{1—-0,2—-23—-34—-1} (3.2)
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3.1.3 Cac mo hinh IBM

Brown va cong sy [12] dé xudt mot loat ndm mo hinh thong ké (mo hinh IBM 1-5)

va cung cap cac thuat toan dé uéc lugng céc tham s6 ciia nhitng moé hinh nay. Céc

mo hinh clia Brown da dugc sit dung rong rai dé giong hang tit cho SMT. V6i mo

hinh IBM 1, x4c suat Pr(f,ale) chi phu thuoc vao tham s6 ¢(f;le;) - 1a xac suét

ti f; 1a ban dich cla tir e,,. Xac suat Pr(f, ale) dugc tinh theo cong thic (3.3)".
. J

Pr(f,ale) = ——— [ [ t(filea,) (3:3)
(I+1)

Mo hinh IBM 2 stt dung thém tham s6 chuyén doi trat tu tit ¢6 dinh (absolute
reordering) a(i|j, I, J). Cac md hinh IBM 3-5 bo sung tham s6 do dai ctia chudi
tir duge dich n(g|f) goi 1a do hon loan, titc 1a s6 tit clia ngdn ngtt dich ma ti cia
ngon ngit nguon sinh ra. Tat cd cdc mo hinh IBM deéu st dung xac suat dich tir
vung t(f|e) tit mo hinh IBM 1. Vi thé, viéc tinh todn x4c suat nay sé anh hudng
dén chat luong giong hang tit ddi véi cac mo hinh IBM. Mot trong nhiing van dé
d6i v6i mo hinh IBM 1 1a khong c6 cac yéu té dé ngan chan cac giong hang khong
mong mudn. Do d6, méi tit trong cau nguon cé thé giéng hang véi tat ca cac ti
4 trong cau dich. Diéu nay dan dén viéc tinh toin xac suat dich tur vung khong
chinh xac. Dé khic phuc han ché nay, ching toi sit dung mot sé rang buoc dé thu
hep pham vi giéng hang. Ttic 14, mdi tit trong cau nguon chi giéng hang véi mot
(ho#ic mot s6) tir trong cau dich néu né théa man rang buoc ndo d6. Ching toi sé

trinh bay chi tiét cong viéc nay 6 Phan 3.2.

3.1.4 Thuat toan cuc dai ky vong cho mo6 hinh IBM 1

Thuat toan cyc dai ky vong [27] hay goi tat 1a thuat toan EM la mot phuong
phép udc lugng khé nang cuc dai (Maximum Likelihood Estimation - MLE) hiéu
qué trong bai toan dit lieu an. Trong MLE, ching ta muén uéc lugng cac tham
s6 mo hinh sao cho dit lieu duge quan sat 1a tuong thich nhat. Méi vong lap clia
EM gom hai bude: Bude E (expectation), dit lieu an duge uée lugng dua trén
dit lieu da quan sat va cac tham s6 ctia mo hinh ctia wéc lugng hién tai. Bude

M (maximization), ham kha nang (likelihood function) dugc cuc dai hoa véi gia

e trong cong thiic (3.3) 1a hing s6 chuan héa, gia tri ciia e duge xac dinh bdi xac suat p(J|1).
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thuyét dit lieu an da biét (su uéce lugng cia du lieu an trong buée E duge st dung
dé thay thé dit licu an that sy). Thuat toan EM luon hoi tu vi chic chan likelihood

ludn tang sau moi vong lap [86].

0 day, ching to6i trinh bay thuat toan EM cho m6 hinh IBM 1. Nhu da gi6i
thieu ¢ Chuong 1, xac suat Pr(fle) dugce tinh tir xac suat giong hang tu Pr(f, ale)
theo cong thiic (1.3). Thuat toan nay bao gom hai buée sau:

e Budc E: Ap dung mo hinh tren di lieu, cac xéac suit giong hang duge tinh

toan tit cac tham s mo hinh.

e Budc M: Udc luong mo hinh tir dit liéu, gia tri ciia cidc tham sé dude uée

luong lai dua trén cac xac suat giong hang va dit lieu.

Trong bude E, khi 4p dung mo hinh trén dit liéu, ching ta can tinh xic suat
clia cac giong hang khac nhau cho mdi ciip cau trong dit lieu. Tiic 1a, ching ta can
tinh Pr(alf, e), xdc suat clia mot giong hang cho cap cau (f,e). Theo cong thiic

Bayes, ta co:
Pr(f, ale)

Pr(alf,e) = Tﬂe)

(3.4)

Chiing ta tinh duge Pr(fle), xac suat dich cau e sang cau f véi giong hang bat
ky nhu sau:

= e LI tile)

Luu ¥ quan trong & budc bién ddi cudi ciing trong cong thitc (3.5). Thay vi thuc

hién tinh tong trén 17 tich, ching ta gidm viéc tinh todn xudng do phiic tap tuyén
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tinh trong I va J. Két hop cong thic (3.4) véi (3.5), ta co:

Pralf,e) = Lrbale) ;if(fﬁli)
€ J
T51)7 [Ti=: t(filea))

N (3.6)
m Hj:l Zz‘:o t(fjfei)

T Uilea)
H Zf:o t(fj|6z‘)

J=1

Nhu vay, chung ta da dit co sé toan hoc cho buée E trong thuat toan EM. Cong
thiic (3.6) dinh nghia lam thé nao dé ap dung mo hinh trén dit liéu.

Trong budc M, chiing ta can thu thap so lugng dich tit vung (collect count)
trén tat ca cac giong hang c6 thé, gia tri nay dude xac dinh bdi xac suat ctia noé.
Vé6i muc dich nay, ching ta dinh nghia ham ¢, ham nay thyc hién viéc dém s6 lan

tlt e dich sang tit f & trong cap cau (fie):

c(fle: f,e) ZPr alf, e) Z (f, )0(e, eag)) (3.7)

=1

Trong cong thiic (3.7), ham Kronecker 6(z,y) nhan gia tri 1a 1 néu x = y va 0 néu
ngugc lai.

Thay gia tri Pr(alf,e) tit cong thiic (3.6) vao cong thitc (3.7) va thuc hién t6i
gidn tuong tuy nhu trong cong thic (3.6), ta co:

tfle) < :
c(fle;fie) = = 0 f, f; o(e, e; .
(fle;fhe) ST 1(flen) ;1 (f, 17) ;O (e, €) (3.8)

Bay gio, chiing ta c6 thé udc lugng phan phdi xac suat dich méi theo cong thic
(3.9).

> (te) C(Sfles fre)
D Z te) C(fles fre)

Thuat toan 3.1 trinh bay cai dit gid ma (pseudo-code) ciia thuat toan EM cho mo
hinh IBM 1.

(fle: fre) = (3.9)
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Thuat toan 3.1 Thuat toan EM cho mo hinh IBM 1 [60].

Dau vao: Ngit lieu C={(f,e)}
Dau ra: Xac suat dich t(f|e)
1: khoi tao ¢(f|e) (phan phoi déu)
2: while not (hoi tu) do
3:  //khéi tao

4:  count(fle) =0 for all f,e

5. total(e) =0 for all e

6: for all cic cap cau (f,e) do

7 //compute normalization

8: for all tut f in f do

9: s_total(f) =0

10: for all tit e in e do

11: s_total(f)+ = t(fle)

12: end for

13: end for

14: //dém s6 lan tit e dich sang tir f
15: for all tit f in f do

16: for all tit e in e do

17: count(fle)+ = t(fle)/s_total(f)
18: total(e)+ = t(fle)/s_total(f)
19: end for
20: end for

21:  end for
22:  //udc lugng xéc suat t(fle)
23:  for all tit f 6 ngon ngit nguon do

24: for all tit e 6 ngdn ngit dich do
25: t(fle) = count(f|e)/total(e)
26: end for

27 end for
28: end while

Vi du véi cap ngon ngit Anh - Viet, gid st ta ¢6 tap dit lieu huan luyén C =
{(...my computer..., ...mdy _tinh cia toi...), (...this computer... ,...may _tinh nay...),
(...my book..., ...quyén sdch cia toi...)}. Hinh 3.2 minh hoa qua trinh giong hang
tur trén tap dit lieu huan luyeén C theo thuat toan EM. O budc khéi tao (hinh (a)),
mdi tit 6 cau nguon déu c6 kha nang giong hang dén tat cd cac tit 6 cau dich. Sau
1an lap dau tien (hinh (b)), lien két tir "my" va "cia t0i" duoe xée dinh. O lan
lap ké tiép: lien két tut "computer" va "mdy tinh" nhu hinh (c). Thém mot lan
lip nita, lien két tit "this" va "nay", "book" va "quyén sdich" dua theo nguyeén ly
"chuong bo cau" (pigeon hole principle). Cudi cling ta c6 két qué giéng hang ti
nhu hinh (d).

64



(a) Budc khai tao
... my computer ...

%

...may_tinh cua toi...

(b) Sau lan lip thi nhat
... my computer ...

/

...mdy_tinh coa téi...

.. this computer ...

A\

...mdy_tmh nay...

.. this computer ...

A\

...mdy_tinh ndv...

...mv book.

3

..quyen sich cia toi...

...mv book.

..quyén sich cua toéi...

.. this comfu‘rer ...my book...

...may_tinh ndy... ...quyén sach cia toi...

» thiscoxuter ...my book.

...mdy tinh nav... ..quyén sich cia toi...

(c) Sau lan lip thi hai
... My computer ...

%
7

...may_tinh caa toi...

(d) Sau 1an lip cudi ciing
... my computer ...

X
N

...mdy tinh cia téi...

Hinm 3.2: Minh hoa qua trinh giéng hang tir theo thuat toan EM.

3.2 Mot sb6 cai tién mo hinh IBM 1 theo cach

tiep can dua trén rang budc

Trong phan nay, ching toi trinh bay mot s6 cai tién déi véi mo hinh IBM 1 theo
cach tiép can dya trén rang budc. Ngoai trit rang buoc neo da duge dé cap trong
nghién citu ctia Talbot [111], ching t6i dé xuat ba rang buoc mdi, dé 1a rang budc
ve vi tri clia tit, rang buoc veé tit loai va rang buodc vé cum tit. V6i mdi rang buoc,
chiing t6i dua ra phuong phap tong quat dé tich hgp né vao thuat toan EM trong
qué trinh u6c lugng tham s6 ctia mo hinh. Ngoai ra, chiing toi dua ra mot phuong
phap dé két hop cac rang budc. Véi viee st dung rang budc neo, nghién ctiu ciia
chiing toi khéc v6i Talbot [111] & hai diém: (i) ching toi xac dinh céc diém neo
hoan toan dya vao dit lieu huan luyén thay vi st dung thém tit dién song ngi;
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Hing 3.3: Vi du vé rang buoc neo (6 mau den), gan xac suat giong hang bang
khong cho tat ca cac cap tit khac (6 mau xam).

(ii) chiing t6i dua ra phuong phap tong quéat dé tich hgp rang buoc nay vao thuat
toan EM.

3.2.1 Cai tién mé hinh IBM 1 st dung rang budc neo

Rang budc neo (anchor constraint) 1a rang budc loai tri, trong dé né tao ra mot
giéng hang tin cay gitta hai tir [111]. Giéng hang gitta hai tit tai mot diém neo
dude tao ra bang cach thiét lap xac suat giong hang bang khong & vi tri d6 cho
tat ca cac tit khac. Hinh 3.3 cho thay mot vi du vé rang budc neo. Nhu ching ta
thay trong hinh, c@p tit (167, me) la mot diém neo, do d6 xac suat giong hang gitta

toi va cac tit khac nhu (t6i, a), (toi, car), (toi, passed),... dugc gan bang khong.

Dé tao ra cac diém neo, ching toi st dung cognate (nhu trinh bay ¢ Phan
2.1.2.1). Thong tin nay dic biet hitu ich khi tit dién song ngit dien ti khong c6
sdn. Ching t6i khac v6i phuong phap ciia Kondrak trong [64] - tac gid da sit dung
ba do do vé sy tuong tu giita cac tit: Simard, hé s6 Dice va LCSR dé xéac dinh
cognate. Talbot [111] st dung tit dién song ngit dé tao ra cac diém neo. 0 day,
ching toi lya chon nhiing tit khong dude dich va né ciing xuat hién trong cap
cau song ngtt (vi du: chit viét tat, chit s6,... ). Luu § rdng trong phuong phap clia

chiing toi, cognate dugc xac dinh tir dit lieu huan luyen.

Ngoai viéc sit dung cognate lam diém neo, ching toi sit dung thém cac cip tit
song ngit (tit di lisu huan luyén). Dé xac dinh cic cip tit nay, ching toi két hop
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gitta xac suat dich tt vung (¢(f;]e;)) va tan suat xuat hien (count(f;,e;)) ctia n6
trong dit licu huan luyén. Ching toi dinh nghia danh siach L 1a tap hop cac cap
tlt song ngt nhu sau:

L ={(f;, e:)lt(file:) > a, count(f;,e;) > B}. (3.10)

Trong do, e; 1a tr 6 ngon ngit nguon, f; la tit 6 ngon ngi dich va «, 4 1a cdc ngudng
duoc xac dinh trude.

Bay gio, ching toi tao ra rang budc duya trén cac diem neo va biéu dién né béi

ham anchor _constraint(f;, e;), nhu sau:

(3.11)

anchor _constraint(f;,e;) =
false ngugce lai

{ true mnéu (f; =e;)V (fj,e;) €L

Ching to6i tich hop rang budc neo vao bude M trong thuat toan EM bang cach
dinh nghia lai ham ¢ (6 cong thitc (3.8)). Cu thé, néu cap tit (f,e) trong cap cau
(f,e) 1a mot diém neo, chiing to6i gan x4c suat giéng hang bang 1 cho cap tit nay
(hay noéi cach khéc, thiét 1ap xac suat giong hang bang khong & vi trf d6 cho tat
cé cac tur khac). Trong truong hop nay, ham ¢ nhan gia tri la 1.

Tong quét, g0i Canehor 12 TANE budc neo. Véi mdi cip tit (f,e) trong cap cau

(f.e), ching toi tinh gia tri ctia ham ¢ theo hai truong hop nhu sau:

el 1 néu anchor _constraint(f,e) = true

C(f‘e, , €, anchor) - { % 23‘721 5(f, fg) 25205(67@) nguoc lai
(3.12)

Sau khi tinh gia tri ctia ham c(f|e; £, e, Conchor) trén toan bo tap dit lieu huan

luyén, chiing t6i udc luong xac suat dich ¢(f|e) theo cong thitc (3.9)). Thuat toan

3.2 trinh bay qua trinh tich hgp rang budc neo vao thuat toan EM cho moé hinh

IBM 1.

Thuat toan 3.2 Thuat toan EM cho mo6 hinh IBM 1 sit dung rang budc neo.

Dau vao: Ngit lieu C={(f,e)}, danh sach L
Dau ra: Xac suat dich t(f|e)

1: khéi tao t(f|e) (phan phoi déu)

2: while not (hoi tu) do

67



3: //kh(?ii tao
4:  count(fle) =0 for all f,e
5. total(e) =0 for all e
6: for all cic cap cau (f,e) do
7 //compute normalization
8: anchor _points[j| = false for all j =1,..,J
9: for all tut f; in f do
10: s_total(f;) =0
11: for all tit e¢; in e do
12: s_total(f;)+ = t(fjle:)
13: if anchor _constraint(f;,e;) then
14: anchor _points|j] = true
15: s_total(f;) = t(f;le:)
16: break
17: end if
18: end for
19: end for
20: //dém s6 lan tit e dich sang tur f
21: for all tt f; in f do
22: if anchor _points[j] then
23: for all tr ¢; in e do
24: if anchor _constraint(f;,e;) then
25: count(file;)+ = t(f;le:)/s_total(f;)
26: total(e;)+ = t(fjle;)/s_total(f;)
27: break
28: end if
29: end for
30: else
31: for all tr ¢; in e do
32: count(fjle;)+ = t(f;le:))/s_total(f;)
33: total(e;)+ = t(fjlei))/s_total(f;)
34: end for
35: end if
36: end for

37 end for
38:  //uéc lugng xac suat t(fle)
39:  for all tit f 6 ngon ngit nguon do

40: for all tit e 6 ngdn ngit dich do
41: t(fle) = count(fle)/total(e)
42: end for

43:  end for
44: end while
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HiNH 3.4: Vi du vé rang buoc vé vi tri clia tit véi ngudng § = 2, mdi vi tri dich
j (6 mau den) chi giéng hang véi cac vi tri nguon & trong pham vi [j — 6,5 + ]
(6 mau xam).

3.2.2 Cai tién md hinh IBM 1 st dung rang budc vé vi tri

cua tu

T thyc té ching toi thay rdng, cac tit trong cau nguon (cau tiéng Anh) thuong
giéng hang véi cac tir trong cau dich (cau tiéng Viet) 6 vi trf gan n6. Theo quan
sat nay, ching toi dé xuat mot rang buoc mdi dya vao khoang cach gitta vi tri clia
tlt trong cau ngudn va tit trong cau dich & trong cau song ngit. Ching toi bicu
dién rang budc nay bdéi ham distance constraint(i, j), nhu sau:

true  néu abs(i —j) < ¢

distance__constraint(i,j) = { (3.13)

false nguge lai

Trong d6, abs(i — j) 1a khoang cach tit vi tri nguon ¢ dén vi tri dich j va § 1a
ngudng duge xac dinh trude. Diéu nay c6 nghia rang, cho mot cap cau (f, e), mdi
vi tri dich chi giéng hang v6i cac vi trf nguon & trong pham vi [j — 4§, j + 6. Chtng
ta c6 thé thay trong Hinh 3.4, tit dich & vi tri 5 (tit vg) chi giong hang véi nhitng

tt nguon tai cic vi tri trong pham vi [3,7] (cac tit a, wife, and, kid, to).

Tuong ty nhu véi rang buoc neo, rang buoc vé vi tri cia tit duge ching toi
tich hgp vao bude M trong thuat toan EM béng cach dinh nghia lai ham ¢ (6 cong
thiic (3.8)). V6i mdi cap tu (f,e) trong cap cau (f,e), ching t6i gan trong sé cao
hon néu rang buoc vé vi tri clia tit duge théoa man va trong sd thap hon trong

truong hop ngudc lai. Tic 14, x4c suat giong hang gitta f va e duge nhan véi trong
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s6 A khi rang buoc duge théa man va nhan véi (1 — A) néu rang buoc khong thoa

man.

Tong quat, ching t6i goi Clyistance 12 rang budc vé vi trf ciia tit 4p dung len méi

cap tit (f,e) trong cip cau (f,e). Khi d6, ham ¢ duge dinh nghia lai nhu sau:

Az{:f—tz)% Z o(f, f5) Z d(e,e;) néu abs(i — j) <4

(1— /\)% Sy 6(f5 f3) Xoing (e, ) nguge l(‘o.;)iM)

Sau khi tinh gia tri ctia c(f|e; f, e, Caistance) trén toan bo tap dit lieu huan luyen,

c(fle; f, e, Caistance) =

chiing t6i ude lugng xac suat dich ¢(f|e) theo cong thic (3.9)). Thuat toan 3.3
trinh bay qua trinh tich hgp rang budc veé vi tri clia tit vao thuat toan EM cho mo
hinh IBM 1.

Thuat toan 3.3 Thuat toan EM cho mo hinh IBM 1 st dung rang buoc vé tit vi
tri ctia tir.
Dau vao: Ngit lisu O={(f,e)}
Dau ra: Xac suat dich t(f|e)
1: khdi tao t(f|e) (phan phéi déu), lamda = 0,99
2: while not (hoi tu) do
3:  //khéi tao

4:  count(fle) =0 for all f,e

5. total(e) =0 for all e

6: for all cic cap cau (f,e) do

7 //compute normalization

8: for all tit f in f do

9: s_total(f) =0

10: for all tit e in e do

11: s_total(f)+ = t(fle)

12: end for

13: end for

14: //dém s6 lan tit e dich sang tu f

15: for all tut f; in f do

16: for all tr ¢; in e do

17: if dis_constraint(i, j) then

18: count(fle)+ = (lamda * t(fle))/s_total(f)
19: total(e)+ = (lamda x t(fle))/s_total(f)
20: else
21: count(fle)+ = ((1 — lamda) x t(fle))/s_total(f)
22: total(e)+ = ((1 — lamda) = t(f|e))/s_total(f)
23: end if
24: end for
25: end for

26: end for

70



27 //udc lugng xac suat t(fle)
28:  for all tur f & ngon ngtt nguon do

29: for all tit e 6 ngdn ngit dich do
30: t(fle) = count(fle)/total(e)
31: end for

32:  end for
33: end while

3.2.3 Cai tién m6 hinh IBM 1 st dung rang budc vé tir

loai
3.2.3.1 Quan hé vé ti loai

Theo céch hiéu thong thuong, trong mot cau song ngit, cac tit ¢6 cling tit loai
thuong giong hang véi nhau hon so véi cac tit khac nhau vé tit loai. Tuong ti Lee
[67], trong nghién citu nay, ching toi gia thuyét rang tat ca cac nhan tit loai (Part
Of Speech - POS) 6 ngon ngit nguon c¢6 mot sd quan hé véi cdc POS 6 ngon ngit
dich.

Ky hiéu R 1a tap hop cidc quan he vé POS gitta tiéng Anh va tiéng Viet, nhu
sau:
R={(z = ylreX,yeY} (3.15)

Trong d6, X va 'Y tuong tng 1a tap chita cac thé POS clia tiéng Anh va tiéng Viét.
Ching toi xay dung tap hop cac quan he POS giita tiéng Anh va tiéng Viet. Dé
c6 duge mdi quan he POS, ching t6i uée lugng xac suat Pr(y|z) ti dit lieu huan
luyén va chon ra céac cap thé (z,y) sao cho xac suat Pr(y|z) > 6, véi 6 1a ngudng
dude xac dinh trude. Bang 3.1 cho thay mot s6 quan hé vé POS gitta tiéng Anh

va tiéng Viet.

3.2.3.2 Rang budc vé tir loai

Rang buoc POS doi hoi méi tit nguon f; chi giong hang véi cac tu dich e; ¢6 cung
quan hé vé POS. Chiing ta c6 thé thay trong Hinh 3.5, cac cip tit théa man rang
budoc POS, nhu duéi day:

e i/PRP — toi/P
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BANG 3.1: Mot s6 quan hé vé POS gitta tiéng Anh va tiéng Viet theo xac suat.

STT | x y Pr(y|x)
1. | CC C 0,10312350218036845
2. | CC CC | 0,64422509506983890
3. CD M | 0,42324043405388434
4. | CD Nu | 0,34604169428201010
5. | DT L 0,07183175269876728
6. | DT | Null | 0,09736918511791175
7. IN E 0,24146922356101302
8. IN C 0,10751210932995296
9.1 JJR A 1 0,01617469492564175
10. | JJS A | 0,01554019785021995
11. JJ A 0,20368923073348824
12. | NN N 0,32408358694587674
13. | PRP P 0,30907509774229660
14. | VBD V 10,05963677111170705
15. | VBP V 10,01427621927014257
” _ &

[ . PRP
have . VBP
an DT
empty o | JJ
house . . . NN
on . . IN

my PRPS
hands . [} . NNS

P V E N NC N E R

HiNH 3.5: Vi du vé rang budc tit loai (chadm tron den), gédn xac suét dich bang
0 cho tat ca cac cap ti khac (6 mau xam).

e have/VBP — con/V

e an/DT — null

e empty/JJ — khong/R

e house/NN — tay/N, ngoi/Nc, nha/N
e on/IN — trong/E, dé/E

e my/PRP$ — null
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e hands/NNS — tay/N, ngoi/Nc, nha/N

Ky hieu P(f;), P(e;) tuong ting véi thé POS clia tit nguon f; va tit dich e;. Khi
do, mot cap tu (f;,e;) théa man rang buoc POS néu P(f;) — P(e;) € R. Chung

toi bicu dién rang buoe POS bdi ham pos _constraint(f;, e;), nhu sau:

true néu P(f;) = P(e;) € R

3.16
false nguge lai ( )

pos__constraint(f;,e;) = {

Tuong tu nhu véi rang budc neo va rang budc vé vi tri cia tit, ching toi
tich hgp rang budc tit loai vao budec M trong thuat toan EM bing cach dinh
nghia lai ham ¢ (& cong thic (3.8)). V6i méi cdp tu (f, e) trong cap cau (f,e), goi
Epos = {e1, €2, ...,e,} 1a tap hop céc tit trong e théa man rang budc tir loai. Diéu
nay c6 nghia la P(f) — P(ex) € R,1 <k <n.

Tong quat, néu cap tit (f,e) trong cap cau (f,e) théa man rang buoc Cp,s (6

day la rang budc vé tir loai) thi ham ¢ duge dinh nghia nhu sau:

J 1

fec ot S (e e
(Fleif e, Cpo) Zek%t(ﬂek);&f,fj);é(,z> (317)

Chi tiét qua trinh tich hgp rang buoc tit loai vao thuat toan EM cho mo hinh IBM
1 dugc thé hien ¢ Thuat toan 3.4. Chung ta c6 thé thay trong thuat toan, ham
pos__contraint(f,e) (6 cac dong 11 va 19) sé han ché méi tit nguon f chi giong

hang véi cac tur dich e chi khi rang buéc POS duge théa méan.

Thuat toan 3.4 Thuat toan EM cho mo hinh IBM 1 st dung rang buodc ve ti
loai.

Dau vao: Ngit lieu O={(f,e)} da dugc gan nhan tit loai
Dau ra: Xac suat dich t(f|e)
1: khéi tao t(f|e) (phan phoi déu)
2: while not (hoi tu) do
3:  //khéi tao
count(fle) =0 for all f,e
total(e) = 0 for all e
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6: for all cic cap cau (f,e) do

7: //compute normalization

8: for all tit f in f do

9: s_total(f) =0

10: for all tir e in e do

11: if pos_constraint(f,e) then
12: s_total(f)+ = t(fle)

13: end if

14: end for

15: end for

16: //dém s6 lan tit e dich sang tir f

17: for all tut f in f do

18: for all tit e in e do

19: if pos constmmt( ,€) then
20: count(fle)+ = t(fle)/s_total(f)
21: total(e)+ = t(f]e)/s total(f)
22: end if

23: end for

24: end for

25:  end for
26:  //udc lugng xac suat t(fle)
27:  for all tur f & ngon ngtt nguon do

28: for all tit e 6 ngdn ngit dich do
29: t(fle) = count(fle)/total(e)
30: end for

31: end for
32: end while

3.2.4 Cai tién mé hinh IBM 1 st dung rang budc vé cum
tu

Khi 4p dung cac mo hinh IBM dé giéng hang tit cho hé théng SMT tit tiéng Anh
sang tiéng Viet, ching t6i thay nhiéu giong hang sai. Nhiéu trong sd d6 1a sy khac
biét nhiéu vé cit phap. Quan sat nay thiic day ching t6i st dung rang buoc vé cum
tit stt dung cac mau ci phap song ngit. Rang budc nay yéu cac ti trong cum song
ngtt giong hang v6i nhau va khéong giong hang véi cac tir khac bén ngoai cum.
Phuong phép ctia ching toi dua ra bao gom ba bude nhu sau: (i) dinh nghia tap
cac mau ca phap song ngit (bilingual syntactic pattern), (ii) st dung mau ct phap
song ngit dé xac dinh rang buoc vé cum tir va (iii) tich hgp rang budc vé cum tit

vao mo hinh IBM 1.
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3.2.4.1 MaAu ca phap song ngit

0 day, ching to6i chi xem xét cac mau don gidn va thuong xuat hién trong ngit
licu. Vi dy, mot s6 mau ct phap song ngit 1a cum danh tir tiéng Anh va tiéng Viet

dugce trinh bay nhu sau:

DT(a, an) NN / M(mot) Ne¢ N
e DT(a, an) JJ* NN / M(mot) Nec N A*

e DT(a, an) JJ* NN / M(mot) N A*

DT JJ* NNS / L N A*
e DT(this, that) NN / N¢ N P

e DT(these, those) NNS /L NP

Luu ¥ rang mdi mau bao gom hai phan, cich nhau bdi mot dau gach ngang.
Phan beén trai moé td mau ct phap trong ngon ngit nguon (tiéng Anh), phan beén
phai mo6 t4 mau ca phép tuong ting trong ngon ngit dich (tiéng Viet). Trong hinh
thitc thé hién nay, ching toi ciing st dung ky hig¢u ({*}) dé bicu dién sy lap lai
ctia thé POS nhu trong vi du trén.

3.2.4.2 Rang budc vé cum tir

Gid stt rdng, ching ta c6 cap cau (f,e) trong ngtt lieu song ngit so khép véi mau ct
phap song ngit tai vi tri (j,j2) ¢ cau nguon va (i1,1) 6 cau dich. Bay gio, ching
toi tach mdi cau thanh ba phan f = fi, fo, f3 vd e = €7, &3, €3. Luu ¥ ring, phan
ben trai va ben phai ¢6 thé réng. Nhu vay, (f2, e) 1a cum tit song ngi. O day,
rang budc vé cum tr yéu cau mdi tir f; trong cum tit nguon £, chi giéng hang véi
cac tit e; trong cum tir dich e;. Tuong tir, cac tit ngoai cum tit nguon giéng hang

véi cac tit ngoai cum tu dich.

Tuong tu nhu véi cac rang buoc trude, ching toi tich hgp rang buoc vé cum
tit vao bude M trong thuat toan EM, ching toi dinh nghia lai ham ¢ (6 cong thrc
(3.8)). V6i méi tit f & trong cau nguon f, néu f € f, thi ham ¢ duge dinh nghia

I6)



BANG 3.2: 13 mau ct phap song ngit Anh - Viét duge sit dung trong rang budc

vé cum tir.

STT | Tiéng Anh Tiéng Viét
1. | DT(a, an) NN M(mot) Ne N
2. | DT(this, that, these, those) NN | Nc N P
3. DT NNS L Nc NP
4. | DT (these, those) NNS LNP
5. | DT(this, that) JJ NN NeN AP
6. | DT(a,an) JJ NN M(mot) Ne N A
7. | DT(a,an) JJ NN M(mot) N A
8. DT JJ NNS LNA
9. PRP$ NN Ne NEP
10. | RBR JJ AR
11. | RBS JJ AR
12. | PRP$ NNS LNEP
13. | PRP$ JJ NN NAEP

béi cong thite (3.18). Nguge lai, ham ¢ duge dinh nghia theo cong thite (3.19).

C(f’e; Ea 6_27 Cphrase) = % _Zjl f, f]) ; (5(6, 62') (318)

C(f‘@m, mv Cphrase) = Z ( Z 5 f, f] Z 5 6 61 3 19)
i (i1..2)

J¢ J1--32) i (i1..12)

Két hop cac cong thiic (3.18), (3.19) va (3.9), bay gio ching t6i udc lugng tham

s6 t(f|e) st dung rang budc vé cum tit nhu sau:

1. Khdi tao t(fle) (phan phdi deu).

76



£
‘C
1%I E .gl i{ o
§ a % 2 é g ¥
He| =
= .
a/DT .
good /JJ .
student /NN .
in .
this .
class .

HiNg 3.6: Vi du vé giéng hang tit gitta mot cap cau Anh - Vigt (cdc cham tron
den), cac tir tiéng Anh va tiéng Viet dugc liet ke tuong ting theo chieu doc va
chiéu ngang. Céc 6 mau xam thé hién rang buoc vé cum tir.

2. V6i méi cap cau (£, e®)), 1 < s < S2.

e V6i mo6i mau cu phéap trong tap cdc mau cu phap da dinh nghia trude.

— Néu mau ci phap so khép thi st dung cac cong thitc (3.18) va
(3.19) dé tinh gia tri clia ham c.

— Ngugc lai, ham ¢ duge tinh theo cong thite (3.8).
3. Udc lugng gia tri méi cho tham s6 t(f|e):
e V6i mdi e & trong e®,

e V6i mbi f & trong £, sit dung cong thiic (3.9) dé dat duge gia tri méi
cho t(fle).

4. Lap lai cac bude 2 va 3 cho dén khi gia tri clia t(f|e) hoi tu.

Chiing ta c6 thé thay ¢ Hinh 3.6, mau ct phap song ngit DT(a) JJ NN /
M(mot) N A so khép 6 trong cap cau (He is a good student in this class, Anh_ay
la mot sinh_vién tot trong 1dp nay). Khi d6, cau nguon duge tach thanh f; = "He
is" fo = "a good student” va fs = "in this class”". Tuong tu, cau dich phan chia

thanh e; = "Anh_ay la", & = "mot sinh_vién tot" va ez = "trong lép nay".

28 1a kich thudc ctia dit lieu huan luyen.
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3.2.5 Két hop cac rang budc

O cac phan trude, ching to6i da dé xuat mot s6 rang budc va dua ra cach dé tich
hop chiing vao quéa trinh u6c lugng tham s6 ctia mo6 hinh IBM 1 trong thuat toan
EM. Van dé dit ra la lam thé nao dé két hop ching lai véi nhau? O day ching
toi dua ra mot phuong phap dé két hop cac rang budc nay, ding "phép hop" giita

cac rang buoc.

Goi C = {¢cy, ca, ..., cix } 1a tap cac rang buoc. Cép tit (f, e) (trong cap cau (fe))
dude goi 1a thdéa man rang buoc néu né théa man mot rang buoc ¢, € C bat ky,
1 <k < K (ttc la, théa man rang budc ¢; hodc ¢y, ..., hodc ck). Nhu vay, ching
toi han ché méi tit f trong cau nguon chi giéng hang véi cac tit e trong cau dich
néu cap ti (f,e) théa man rang buoc. Goi E¢ = {ey, e, ...,e,} 12 tap hop céc tu

trong e thdéa man rang budc. Khi do, ham ¢ duge dinh nghia lai nhu sau:

c(fle:f.e,C) = Z . ( f|€k Za f.5) Z ¢ ) (3.20)

Vé co ban, viec ude lugng xéac suat dich t(fle) va tich hop tap rang buoc C' vao
thuat toan EM cho mo hinh IBM 1 dugce thie hién tuwong tu nhu véi cac rang budc

chiing t6i da trinh bay & trén.

3.3 Thuc nghiém

3.3.1 Cai dat thuc nghiém

Qué trinh thyc nghiém, danh gia vé giong hang tir duge thuyc hién trén hé thong
SMT Anh - Viét (dich tit tiéng Anh sang tiéng Viet). Dé danh gia hi¢u qua ctia
nhing cai tién ching toi da dé xuat, cac thic nghiem duge thuyce hién véi ba loai:
(i) mo6 hinh IBM gbc, (ii) phuong phap giéng hang tir khong giam sat t6t nhat
hién nay (state of the art) [40, 74, 119] - Giza++ [91] va (iii) mo6 hinh IBM céi
tién theo nhiing dé xuat ciia ching toi. Ngoai ra, ching toi so sanh cac két qua
thite nghieém theo cac phuong phap ching toi da dé xuat véi két qua thuc nghiem
clia mot s6 nghién citu gan day vé giong hang tit cho SMT (chi tiét ching toi sé
trinh bay trong Phan 3.3.5).
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Chiing t6i sit dung ngit lieu song ngit Anh - Viét duge tao bdi Hoang Cuong va
cong sy [44]. Ching t6i thiét ké bon tap dit lieu huan luyén 1an lugt chita 60.000,
70.000, 80.000 va 90.000 cau song ngit Anh - Viéet. Bang 3.3 thong ké chi tiét vé
cac thong s6 ctia dit lieu nay. Tap dit lieu gom 1.000 cau song ngit Anh - Viet duge
stt dung dé danh gia chat luong dich. Dé gan nhan tit loai cho dit lieu huén luyen,
ching to6i stt dung cong cu vnTagger ® cho van ban tiéng Viét va posTagger-1.0*
cho van ban tiéng Anh. Ching toi cai dit lai thuat toan EM® bang cach tich hgp
cac rang buoc nhu da trinh bay & cac phan trude vao qua trinh wée luong tham
s6 ctia mo hinh IBM 1. Véi rang buoc vé cum tit, chiing toi xay dung tap hgp cac

BANG 3.3: Théng ké ngit licu song ngit Anh - Viet duge sit dung dé xay duyng
mo hinh dich.

Sé cap cau ’Tiéng f/&nh ’Tiéng Yiét
' S6 tur | Sé tur vung S6 tur | Sé tr vung
60.000 | 762.725 37.458 | T74.572 34.981
70.000 | 888.999 40.197 | 906.467 37.626
80.000 | 1.013.492 44.062 | 1.037.375 41.888
90.000 | 1.136.973 46.033 | 1.165.361 44.050

mau cu phap song ngit Anh - Viét chia 13 cdp mau nhu trinh bay & Bang 3.4.

Heé théng SMT duya trén cum tut dude xay dung vé6i cac thanh phan nhu sau:

e Xay dung mo hinh ngon ngit véi cong cu SRILMS. Ching toi xay dung mo
hinh ngon ngit 8-gram dung 100.000 cau tiéng Viet.

e Xay dung mo hinh dich va gidi ma st dung cong cu MOSES” [61].

Trong tat ca cac thyc nghiem duéi day, ching toi thyc hién ciing mot luge do huan
luyén véi s6 1an theo trinh tiy nhu sau: 5 1an 1ip mo hinh IBM 1, 3 1an 13p mo hinh
IBM 2 va 3 lan lap mo hinh IBM 3. Trong cic bang tit 3.5 dén 3.9, cac ky hiéu
A; va Ay 1an lugt 14 do chénh lenh diém BLEU (tang (+)/gidm (—)) gifta phuong
phap ctia ching toi so v6i phuong phap st dung moé hinh IBM gbc va phuong
phép stt dung Giza+-+. Chiing toi thic hién kiém chimg théng ké cac két qua

3http://mim.hus.vnu.edu.vn/phuonglh/softwares /vnTagger

4http:/ /www-tsujii.is.s.u-tokyo.ac.jp/ tsuruoka/postagger/

®Cac mo6 hinh IBM gbc duge cai diat bdi Hoang Cudng va cong sy trong [45].
Shttp://www.speech.sri.com/projects/srilm

"https://github.com /moses-smt /mosesdecoder
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BANG 3.4: Théng ké s6 lan dong xuat hién ctia 13 mau ct phap
song ng Anh- Viét.

STT | Tiéng Anh Tiéng Viét déngsiulg:hién
1. | DT(a, an)/NN M(mot)/Ne/N 1.600
2. | DT(this, that, these, those)/NN | N¢/N/P 701
3. | DT/NNS L/Nc/N/P 67
4. | these, those/NNS L/N/P 418
5. | DT(this, that)/JJ/NN N¢/N/A/P 40
6. | DT(a,an)/JJ/NN M(mot)/Nc/N/A 321
7. | DT(a,an)/JJ/NN M(mot)/N/A 1.877
8. | DT/JJ/NNS L/N/A 506
9. | PR P$/NN N¢/N/E/P 133
10. | RBR/JJ A/R 204
11. | RBS/JJ A/R 102
12. | PRP$/NNS L/N/E/P 208
13. | PRP$/JJ/NN N/A/E/P 201

dat dugc theo phuong phap ngdu nhién gan dung (approximate randomization)
stt dung cong cu MultEval [19]. Do tin cay ctia cac két qua nay the hién qua tri
s6 p (hay con goi la p-value) trong cac truong hgp phuong phéap ctia ching toi dat
duge diém BLEU cao hon mo6 hinh IBM géc hoac Giza++ (tic la: Ay > 0 hoac
Ay > 0).
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3.3.2 Két qua thuc nghiém véi rang budc neo va rang budc

vé vi tri caa tw

Chuing toi st dung cac gia tri « = 0,5, § = 10 v6i rang budc neo; § = 2 va
A = 0,99 véi rang budc vé vi tri. Bang 3.5 va 3.6 trinh bay két qua thiyc nghiem
v6i céac kich thude dit lieu huan luyen khac nhau. Chiing ta c6 thé thiy, mo hinh
IBM dugc cai tién véi viec stt dung hai rang budc nay da dat duge diem BLEU
cao hon so v6i mo hinh IBM gbc trén ca bén tap dit lieu huan luyen. Cu thé, diém
BLEU tang trung binh 0,67 diém véi rang budc neo (tuong duong véi viec chat
lugng MT tang 3,03%) va 1,48 diém vé6i rang buoc vé vi tri clia tit (tuong duong
v6i viee chat lugng MT tang 6,49%). Ngoai ra, so véi Giza++, tinh trung binh
trén ca bon tap dit lieu, phuong phap ciia chiing toi dat duge diem BLEU cao hon
0,28 diém khi st dung rang budc neo va 1,08 diém khi st dung rang buoc vé vi
tri ctia tit. D6i v6i rang buoc neo, khi kich thude dit lieu huan luyén tang thi su
chénh léch gitta phuong phap clia chiing t6i so véi Giza++ 1a khong nhiéu.

BANG 3.5: Két qua thyc nghiém v6i mo hinh IBM gbc, Giza++ va sit dung
rang budc neo.

Kich thuéc | M6 hinh | Giza++ | Rang budc Ay Ay
ngit lieu | IBM goc neo (tri s6 p) | (triso p)
60.000 21,6 | 21,0 927 | +1 1000y | +0.800260)
70.000 223 | 227 232 | 10.900016) | +05(0.2160)
80.000 23,2 23,8 23,7 +0,5(0,0434) -0,1
90.000 23,6 23,9 23,8 +0,2(0,1560) -0,1

BANG 3.6: Két qua thyc nghiém v6i mod hinh IBM gbc, Giza++ va sit dung
rang buodc vé vi tri clia tir.

Kich thuéc | M6 hinh | Giza++ | Rang budc Ay Ay
ngit lieu | IBM goc ve vitri | (trisdp) | (triso p)
60.000 216 | 219 229 | +1,3000010) | +1.0000110)
70.000 23 | 227 237 | +140.0000) | +1.000.0020)
80.000 | 232 | 238 248 | +16000000 | 10000108
90.000 236 | 23,9 252 | 1600002 | +1.30.0005)
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3.3.3 Két qua thuc nghiém véi rang budc tir loai

Chiing t6i sit dung ngudng 6 = 0,01 dé xac dinh cic quan hé vé tit loai. Bang 3.7
trinh bay két qua thuc nghiém v6i mo hinh IBM gbc, Giza++ va st dung rang
budc vé tir loai (mo hinh IBM cai tién) trén cac tap ngt lieu khac nhau. Két qua
thuc nghiem cho thay, st dung rang buoc vé tit loai dat duge diém BLEU cao
hon trén tat ci cac tap dit lieu huan luyén so v6i mo hinh IBM gbc va Giza++.
Cu thé, khi st dung rang buoc vé tit loai diém BLEU tang trung binh 0,98 diém,
tuong duong véi viec chat lugng MT tang 4,31% so v6i mo hinh IBM gbc. Ngoai
ra, so v6i st dung Giza++, phuong phap ding rang buoc tit loai dat duge chat
lugng dich t6t hon 2,50% (tuong duong 0,58 diem BLEU).

BANG 3.7: Két qua thyc nghiém v6i mod hinh IBM gbc, Giza++ va sit dung
rang buoc vé tir loai.

Kich thuée | Mo hinh | Giza++ | Rang budc AN} Ay
ngit lieu | IBM goc ve tit loai | (trisd p) | (triso p)
60.000 21,6 21,9 22,4 +0,8(0,0116) | +0,5(0,1996)
70.000 22,3 22,7 23,6 +1,3(0,0001) | +0,9(0,0170)
80.000 23,2 23,8 24,1 +0,9(0,0329) | +0,3(0,5060)
90.000 23,6 23,9 24,5 +0,9(0,0400) | +0,6(0,1419)

3.3.4 Két qua thuc nghiém véi rang budc cum tir

Bang 3.8 trinh bay két qua thuyc nghiem trén cac tap dit lieu huan luyén khac
nhau. Két qua thic nghiem cho thay, cai tién cia chiing toi dat duge diém BLEU
cao hon so v6i mo hinh IBM goc trén tat ca cac tap dit lieu huan luyen. Cu the,
diém BLEU tang trung binh 0,45 diém so véi mo hinh IBM goc khong st dung
rang budc. So sanh v6i Giza++, phuong phap dung rang budc cum tur dat dugc
diém BLEU cao hon trung binh 0,05 diém. Ching t6i muén nhan manh ring,
trong cac thic nghiém véi rang budc vé cum ti, ching to6i st dung 13 mau ca
phép song ngit. Ching toi tin tudng rang, phuong phap ching toi dua ra cé thé
dat duge cac két qua tot hon néu chiing ta tang s6 lugng mau ci phap song ngi.
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BANG 3.8: Két qua thyc nghiém v6i mo hinh IBM goc, Giza++ va st dung
rang budc vé cum tir.

Kich thuéc | M6 hinh | Giza++ | Rang budc AN JAD
ngit lieu | IBM goc ve cum tit | (tri s6 p) | (trisd p)
60.000 21,6 | 219 221 | +0,50.0169 | +0,20.501)
70.000 22.3 22,7 228 | 10500110 | +0,1(0.7222)

80.000 23,2 23,8 238 | +0,600115) 0,0

90.000 23,6 23,9 23,8 +0,2(0,3883) -0,1

3.3.5 Két qua thuc nghiém veé két hop rang budc

Trong thiic nghiém nay, ching toi két hgp gitta rang budc vé vi tri clia tit vdi rang
buoc veé tit loai. Viéc két hop hai rang buoc nay dude thite hién theo phuong phap
nhu chiing to6i da trinh bay ¢ Phan 3.2.5. Bang 3.9 cho thay két qua thic nghiem
ve két hop rang budc. Chung ta c6 thé thay, mo hinh IBM dudc cai tién khi két
hop rang buoc dat duge diém BLEU cao hon mo hinh IBM géc va Giza++ trén
tat ca cac tap dit lieu huan luyen. Khi ching toi két hgp rang budc vé vi tri clia ti
v6i rang buoc ve tit loai, chat lugng dich t6t hon so véi viee st dung riéng 18 timg
rang budc. Cu thé, so véi mo hinh IBM gbc diém BLEU tang trung binh 1,63 diém
khi két hgp rang buoc, tuong duong véi viec chat luong MT tang 7,16% vé6i do tin
cay p < 0,0007. So véi viéc st dung Giza++, phuong phap két hop rang budc nay
dat duoc diém BLEU cao hon trung binh 1,23 diém véi do tin cay p < 0,0034.

BANG 3.9: Két qua thyc nghiém v6i mo hinh IBM gbc, Giza++ va két hop
rang budc (vi tri cla tit v6i tir loai).

Kich thuéc | Mo hinh | Giza++ | Két hop Ay Ay
ngit licu | IBM gbc rang buoc | (tri s6 p) | (tri sd p)
60.000 21,6 21,9 23,1 —1-1,5(0,0007) —0—1,2(070034)
70.000 2.3 22,7 238 | +1500002 | +1,1(0.000)
80.000 232 | 238 250 | +1800000 | +1,20.0019)
90.000 236 | 23,9 253 | +1, 700002 | +1A0.0000

Nhu vay, tit cac két qua thyc nghiém vé6i cac rang buodc ching toi dé xuat,
ching ta c6 thé thay chat lugng dich ting trung binh tit 0,45 dén 1,63 diém BLEU
so v6i mo hinh IBM goc va tit 0,05 dén 1,12 so v6i Giza++. Trong d6, sy két hop
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buoc ve tir loai) dat duge két qua tot hon so véi viee sit dung ting rang budc rieng

o

lé.

Ngoai ra, ching toi so sanh két qua thuc nghiém theo phuong phap két hop
rang buoc véi két qua thic nghiém ctia mot so6 nghién citu gan day vé giong hang
tit cho SMT:

1. Phuong phap giéng hang tit cia Songyot va Chiang trong [110] sit dung
thong tin hoc mo6 hinh tuong ty tiu, tu dit licu don ngit dya trén mang

no-ron. Thong tin nay sau dé duge tich hgp vao cac mo hinh IBM.

2. Phuong phap giéng hang tit khong giam sat véi cac dic trung tuy v duge dé
xuat bdéi Chris Dyer va cong su trong [33].

Do su khéc biét vé phuong phap tiép can gitta hai nghién cttu [110] va [33] vdi
nghién ctiu cia ching toi. Hon ntta, moéi phuong phap duge cai dat thit nghiem
trén cac cap ngdn nglt khac nhau va n6é khong duge chia sé rong rai. Cho nén, &
day ching toi so sanh gian tiép dua trén cac két qua thic nghiem duge trinh bay
trong [110] va [33] v6i két qua thuc nghiém clia ching toi. Co sd clia so sanh nay
1a cac két qua thite nghiém trong ci ba nghién cttu déu duge so sanh véi cling mot
baseline 1a Giza++. Bang 3.10 cho thay két qua thiyc nghiém ciia ba phuong phap
(phuong phép clia ching toi véi hai phuong phap [110] va [33]). Ky hiéu A trong
Bang 3.10 1a do chénh lenh diém BLEU (ting (+)/gidm (—)) gifta mdi phuong
phap giong hang so v6i Giza++4. Trong d6, phuong phap cua ching t6i va phuong
phap [110] c6 thie hién kiém ching théng ké thong qua tri s6 p.

Ching ta c6 thé thiy trén Bang 3.10, phuong phap ching toi dé xuat vé két
hop rang buoc trén cap ngon ngit Anh - Viet dat duge két qua tot hon hodc bang
v6i cac phuong phap [110] va [33]. Cu thé, diéem BLEU ctia phuong phap chiing toi
tang trung binh 1,2 diém véi do tin cay p < 0,05 v& biang phuong phap [110] trong
truong hgp tot nhat trén cap ngon ngit Trung - Anh. Trong cac truong hop con
lai, phuong phap chiing t6i ¢6 diém BLEU tang cao hon hai phuong phap [110] v&
[33] tit 0,1 dén 0,4 diém.
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BANG 3.10: So sanh véi mot s6 nghién cttu gan day vé giéong hang tit cho SMT.

Phuong phap ctia Chris Dyer va cong su [33]

Cap ngon ngit | Giza++ | Chris Dyer va cong su A Ty 16%
Séc (Czech) - Anh 16,3 174 +1,1 6,75%
Urdu - Anh 23,3 24,1 +0,8 3,43%

Phuong phap ctia Songyot va Chiang [110]

Cap ngon ngt | Giza++ | Songyot va Chiang | A (do tin cay) | Ty 16%

Trung - Anh 22.0 23,2 +1,2(p<0,05) 5,47%
A Rap - Anh 33,6 34,4 +0,8(p<005) | 2,53%
Phuong phap ctia chung toi
Cap ngén ngit | Giza++ Két hop A (do tin cay) | Ty 18%
rang buoc
Anh - Viet 23,1 24,3 +1,2(p<0,05) 5,31%

3.4 Két luan chuong

Trong chuong nay, ching t6i da trinh bay vé giéng hang tit cho SMT. Chung to6i
da dé xuat mot s6 cai tién mo hinh IBM 1 theo cach tiép can duya trén rang buoc,
cu thé la: rang budc neo, rang buoc ve vi trf clia tit, rang buoc veé tit loai va rang
buoc vé cum tit. Cac rang budc nay duge sit dung dé han ché cac giéng hang khong
mong muoén gitta cac tit trong mot cau song ngit, diéu nay khong c6 dude trong
cac mo hinh IBM géc. V6i méi rang budc, ching toi dua ra phuong phap tong
quét dé tich hop né vao thuat toan EM trong qua trinh uéc luong tham sb clia
mo hinh. Ngoai ra, ching t6i dua ra mot phuong phap dé két hgp cac rang buoc.
Cac két qua thuc nghiém cho thay nhiing cai tién ctia chting t6i da nang cao chat
luong dich cho hé thong SMT Anh - Viét.

Rang budc neo tao ra mot giong hang tin cay gitta hai tir trong mot cau song
ngit. Giéng hang giita hai tit trong mot diém neo dugc tao ra bing cach thiét lap
xac suat giong hang bang khong & vi tri d6 cho tat ca cac tit khac. Chung toi da
st dung cac cognate va cac cip tit viung c6 xac suat cao tit tap dit lieu huan luyén
dé lam diém neo. Day la cach lam don gidn nhung kha hiéu qua trong viéc cai
thien chat lugng dich cho SMT. Trong khi d6, cic rang budc vé vi trf clia tit, rang
budc vé tir loai va rang budc vé cum tit giip thu hep pham vi giéng hang gitta
hai tit. Rang budc vé vi tri cia tir gidi han pham vi giéng hang gitta cac tir trong
mot cau song ngit. V6i mdi cap tit (trong cau song ngit), chiing t6i gan trong s6

cao hon néu rang buoc vé vi trf clia tit duge thoéa man va trong s6 thap hon trong
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truong hop ngude lai. Rang buoc vé tit loai doi héi mdi tir trong cau nguon chi
giong hang véi cac tit trong cau dich c6 ciing quan hé vé POS. Rang buodc vé cum
t yéu cau moi tir trong cum tir nguon chi giong hang véi cac tit trong cum ti

dich. Cac cum tit duge xac dinh bang cach st dung cdc mau ct phap.

Tt cac thuc nghiem v quan sat, ching to6i thay c6 mot sé ngoai l6. Cu thé,
mot s6 cap tit khong thdéa man rang budc nhung noé la dich ctia nhau ho#c nguge
lai. Dieu nay thuc té khong dnh hudng nhicu dén két qua toan cuc, béi vi & day
ching t6i chi xét céc rang budc v6i moéi cap cau trén mot ngi lieu song ngt 16n. Vi
thé, s6 truong hop xay ra ngoai lé rat nhé so véi cac truong hop ding. Tat nhién,
viéc giam cac truong hgp ngoai 16 sé lam tang thém hiéu qua cua viéc sit dung cac
rang budc nay. Trong tuong lai, chiing t6i sé nghién cttu cac phuong phap xit ly
riéng cho cac truong hgp ngoai lé.

Phuong phap ching toi trinh bay téng quét vi thé ching ta c6 thé mé rong dé
thém rang budc méi. Chiing ta cé thé sit dung rieng 1é hodc két hop cac rang buoc
lai v6i nhau nhu ching toi da lam. Chung to6i nghi rang trong mot sé trudsng hap,
cac rang buodc co thé bi loai trir 1an nhau. Ttc la, khi rang budc nay thoa man co
thé rang buoc kia lai khong thoa man. Diéu nay c6 thé anh huéng dén chat luong
clia giong hang khi ta ap dung nhiéu rang buoc dong thai. Do dé, viec khao sat
va lua chon rang buoc tbi uu dé sit dung ching vao viéc cai tién giong hang tit cho

SMT la mot bai toan ¢6 ¥ nghia dang dé nghién citu.
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Chuong 4

Xac dinh cum ti song ngi cho
dich may théng ké

Trong chuwong nay, chiing to6i trinh bay viéc xac dinh cum tr song ngt cho SMT.
Ching t6i deé xuat phuong phép sit dung cac mau ct phap két hop véi giong hang
cum tit dé xac dinh cum tit song ngit. Cac cum tit song ngit nay da duge tng dung
vao viéc nang cao chat luong dich cho hé théng SMT Anh - Viét. Cac thic nghiem
va danh gia duge trinh bay 6 cudi chuong.

4.1 Bai toan rut trich cum tw song nguw

Trong ngon ngit hoc, cum tit 1a mot nhom tir (hodc doi khi 1a mot tit duy nhat)
tao thanh mot thanh phan va c6 chitc nang nhu mot don vi duy nhat trong cu
phap ctia cau. Gia sit ching ta dang lam viéc v6i hai ngon ngit, tiéng Anh va tiéng
Viet. Cho mot cum tit pe § ngon ngit nguon (tiéng Anh) va mot cum tit pv & ngon
ngit dich (tiéng Viet). Ching t6i dinh nghia mot cip cum tit p = (pe, pv) 1a mot
cum ti song ngit néu cum ti nguon pe va cum tit dich pv 14 ban dich ctia nhau,
tic 1a, khong c6 bd sung tit trong cum tit dich ma khong thé tim thay tir tuong

ing trong cum tit nguon va nguge lai [99].

Hinh 4.1 cho thay mot vi du vé cac cum tit song ngit trong mot cau song ngit
Anh - Viet. Ching ta c6 thé thay trong hinh, c6 hai cum tit: "a good student” va
"in this class" trong cau tiéng Anh. Tuong ty nhu vay, cau tiéng Viéet chia hai
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Anh taila 1 mot sinh_vién giéi: trong 16p nay.
1 1 1

He:is ia good student in this class.

HiNH 4.1: Vi dy vé cic cum ti song ngit trong mot cau song ngit Anh - Viét,
cac tlt in dam chi ra cac cum tix.

cum tir: "mot sinh_wvién gioi" va "trong lép nay". O day, cac cum tif song ngit sé

la: ("mat sinh_wvién gici","a good student”) va ("trong ldp nay","in this class").

Cho ngit lieu C' = {(fV,e®)} chita cac cau song ngit Anh - Viet. Trong do,
1 <1< N va N la kich thu6e ctia ngit liéu. Bai toan dat ra & day la tim va rat
trich cac cum tit song ngitt trong ngit lieu C. Luu y réng, & day chung toi chi rat

trich cac cum tit song ngit chita nhiéu hon maot tir.

4.2 Phuong phap rat trich cum ti song ng

Trong phan nay, ching toi trinh bay cac bude dé rit trich cum tit song ngi, si
dung cac mau ci phap két hgp véi giong hang cum tit, bao gom: xac dinh cum ti,

tim cum tu dich va rat trich cum tir song ngi.

4.2.1 Xac dinh cum

Chiing toi st dung cac mau cii phap song ngit dude xac dinh trude dé phat hién
va rat trich cac cum tir song ngt tit ngit lieu song ngit Anh - Viét. Trong nghién
citu nay, ching toi thiét ké cac mau ct phap nhu 1a cac chudi POS. Céc mau cu
phép nay dudc st dung dé xéc dinh cum tit. Bang 4.1 mo ta mot s6 vi du vé mau

clt phap v cum tit tuong ng trong tiéng Anh.

Gia st ching ta ¢c6 mot cdp cau (fie) tir ngit lieu song ngt so khép v6i mot
cap mau ct phéap tai cac vi tri (41, j2) trong cau nguon va (iy, 1) trong cau dich.
Tt d6, ching ta dé dang rat trich cac cum tit nguon pe = fj,... f;, va cum tir dich
pU = €;,...6;, (6 day (pe,pv) la cap ting vién clia cum tit song ngit). Tuy nhién, do
su khac biét vé cau tric ngit phap gitta ngon ngit nguon va ngon ngit dich ciing
v6i qué trinh gan nhéan tit loai cho van ban tai mdi ngon ngit ¢6 thé xay ra 16i.
Nhitng dicu nay sé lam gidm s6 cum tit song ngit dude tim thay khi ta thuyc hien
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viéc so sanh cdc mau ci phap & ca hai phia (cau nguon va cau dich). Vi vay, trong
truong hop chi so khép ¢ mot phia (trong cau f hoac e), chung t6i xac dinh cum
tit nay (ching toi goi la cum tt nguon) va tim cum tir con lai (ching toi goi la

cum tir dich).

Chiing ta c6 thé thay trong Hinh 4.1, mot so khép ctia mau ¢t phap "DT/JJ/NN"
duge tim thay. Nhu vay, cum tit nguon pe = "a good student” s& dugc phat hién

va rat trich.

BANG 4.1: Mot s6 vi du vé mau ct phap va cum tir tuong ng trong tiéng Anh.

STT | Mau ctu phap | Cum tw

1. | DT/NN a book
this computer
2. | DT/NNS the books

these employees
3. | DT/JJ/NN that interesting book
a good student

4.2.2 Tim cum tw dich

Gia s ching ta da xac dinh duge cum tir nguon pe = fj,...f;, 6 trong cau f, bay
gio chiing ta can tim mot chudi cac tit e;,...e;, trong cau e, 1a ban dich clia cum
tit nguon. Dé thue hién cong viéc nay, ching toi stt dung phuong phap giong hang
cum tit ctia Vogel [117] duge trinh bay trong cong thiic (4.1).

Jji—1
Pry, 4, (fle) H Z T_ k‘ t(fjle:)
J=1 ig(i1..i2)
Jj2 2
<[] Z t(file:) (4.1)
J=j1 i=11
J

Ranh gidi i va 75 clia cum tt pv trong cau dich duge xac dinh béi cong thic (4.2).

(i1,12) = arg max{Pr;, ;,(fle)} (4.2)

11,12
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Trong cong thic (4.1), t(f;]e:;) 1a xac suat dich tit vung (xac suat tit e; dich sang
tit f;). Chiing toi st dung Thuat toan 3.1 (6 Chuong 3) dé tinh xac suat nay.

4.2.3 Rt trich cum tw
Bay gio, chiing t6i thuc hién riat trich cac tng vién ctia cum tt song ngit, nhu sau:

e Tinh xéac suat t(fle)
e V6i méi cap cau (f9,e®),1 <1< N

— V6i mdi cdp mau ca phép trong tap cac mau cia phap duge xac dinh

truée:

* Néu mot cip mau ct phap duge so khép thi (pe, pv) 1a mot tng
vién cua cum tir song ngi.

* Ngoai ra, néu mot mau ct phap trong ngon ngit nguon duge so
khép thi rat trich cum tit nguon pe va tim kiém cum tu dich pv

dung cong thic (4.2).

Tiép theo, dé loc cum tit song ngit (loai bé cic cum sai), ching toi tinh xac

suat dich cum tit bang cach sit dung tan suat tuong doi:

N (pv, pe)

N(pe) 43)

Pr(pv|pe) =
Trong cong thiic (4.3), pe va pv lan lugt 14 cum tit nguon va dich. N(pe,pv) 1a
s6 lan cum pe duge dich bdi pv v N(pe) 1a s6 lan pe xuat hién trong ngit lieu.
Lambert va cong su [94] da chi ra ring dit liéu thua c6 thé lam cho x4c suat
uée lugng theo cach nay duge danh gia qua cao. Vi thé, va xac suat nghich ddo
Pr(pe|pv) da dugc chitng minh sé udc lugng t6t hon. Dé tang do tin cay, ching
toi st dung gia tri nhé nhat ctia hai tan suat tuong déi nhu la xac suat dich cum

tit, nhut thé hién trong cong thitc (4.4).

Pr'(pv|pe) = min(Pr(pv|pe), Pr(pe|pv)) (4.4)

LN 1a kich thuéc ctia ngit liu.
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Thuat toan 4.1 mo ta phuong phap ciia ching toi dé xuat dé giadi quyét bai
toan rat trich cum tit song ngit. Dau vao cho thuat toan 14 mot tap hop céac cap

cau (f.e) va tap S chita cac cap mau ca phap s = (se, sv) duge xéc dinh trude.

Thuat toan 4.1 Rut trich cum ti song ngi.

Dau vao: Tap cic cau song ngit (fe), S 1a tap cdc mau ci phap s = (se, sv).
Pau ra: B la tap hop céc cum tit song ngi

1: tinh xéac suat t(f|e)

2: //khéi tao

3: B=10

4: for all cac cap cau (fe) do

5. //so khép cac mau ci phap

6:  if cdp mau ca phap s = (se, sv) € S phu hgp (duge so khép) then
7: rat trich dng vién ctia cum tit song ngtt p = (pe, pv)

8: B =BU{p}

9: else if mau ct phap se € S (6 cau nguon) phu hgp then
10: rat trich cum tit 6 cau nguon pe

11: tim cum tit ¢ cau dich pv dung cong thic (4.2)

12: B =BU{p}

13:  end if

14: end for

15: //loc céc cum tit song ngit

16: for all céc tng vién ctia cum tur song ngit p = (pe, pv) do
17. if Pr(pv|pe) < 0 then

18: B =B\ {p}

19: end if

20: end for

4.3 Tich hdop cum tw& song ng@ vao dich may

Béng cum tir (hay con goi la phrase table) déng vai tro rat quan trong déi véi cac
hé thong SMT dya trén cum tit. Tuy nhién, nhu Ren va cong su trong [99] da chi
ra rang, do nhiing 16i trong qua trinh giéng hang tit tu dong va sy md rong cac
tit khong duge giong hang (unaligned word) trong giai doan rut trich cum tu, dan
dén nhiéu cum tit vo nghia sé dugce rat trich va két qua tinh xac suat dich cum
tit khong ding. Dé giam bdt van dé nay, tuong tu cac nghién citu clia Ren [99],
Bouamor [9], chiing t6i tich hgp cdc cum tit song ngit sau khi duge rat trich tu
ngit lieu vao hé thong SMT Anh - Viét theo hai cach:
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1. Xay dung thém mot bang cum tiur tit cac cum tit song ngit duge rat trich
tu dong. Xac suat dich ctia cac cum duge tinh theo cic cong thiic (4.3) va
(4.4). Bang 4.2 trinh bay vi du vé mot s6 cum tir song ngit duge rat trich ty
dong tit ngtt liéu song ngit Anh - Viét sit dung trong thuc nghiém. Ching toi
két hgp bang cum tit ban dau (dugce tao ra trong qua trinh huan luyén mo
hinh dich) va bang cum tit dugc tao ra tit cdc cum tlt song ngit vao trong
he thong SMT. Nhu vay, déi véi mdi cum tit trong cau dau vao, trong qua
trinh dich bo gidi ma sé tim kiém tat ca cdc cum dich tng cit vién trong ca

hai bang cum tut (ching t6i goi la phuong phéap APT).

2. St dung cac cum tut song ngit duge rat trich ty dong nhu 1a cau song ngit
va thém ching vao dit lieu huan luyén, sau d6 huan luyén lai mo hinh dich.
Bang cach tang s6 lan xuat hién ctia cac cum tit song ngit, day 14 nhitng cum
tlr song ngtt ¢6 chat lugng tot. Véi cach lam nay, cac giong hang 161 sé gidm
va viec ude lugng xac suat dich cum tir sé hgp 1y hon [99] (chung toi goi 1a
phuong phap ABP).

BANG 4.2: Vi du vé mot s6 cum tit song ngit duge st dung trong thitc nghiém.

Cum tir tiéng Anh Cum tir tiéng Viét XAc suat
a useful contact mot dau_ mdi hitu_ ich 0.4999
gusts of rage con gian dién 1én 0.9999
an american military official | mot quan chitc quan _doi m§ 0.9999
a second language mot ngon  ngit thit  hai 0.7999
a normal reaction mot phan  tng thong  thuong 0.9999
the right number con_s6 chinh xac 0.3333
a pleasant surprise mot sy ngac_nhién thu  vi 0.3333
a good journey chic thugng 16 binh an 0.3333
a cheap hotel mot khach _san ré_tién 0.9999
a famous conductor ngudi chi huy dan nhac noi tiéng 0.9999

92




4.4 Thuc nghiém

4.4.1 Thuc nghiém vé rit trich cum tir song ng@t
4.4.1.1 Cai dat thuc nghiém

Dé danh gia hiéu qua ctia viéc rat trich cum tir song ngit tit ngit lieu song ngi,

chiing t6i st dung cac do do precision va recall nhu sau:

IX NY]|

Precision =
| X|

(4.5)

IXNY]|

Recall =
Y]

(4.6)
Trong do,

e X la tap hop cac cum tir song ngtt duge rit trich theo phuong phap ap dung.
e Y la tap hop cac cum tir song ngit ¢6 trong ngit lidu.
Ngoai ra, dé can bing gitta do chinh xac vi do bao pht, ching st dung do do
Focore nhu sau:

(2 % Precision * Recall)

Focore = .
(Precision + Recall)

(4.7)

Cac thie nghiém vé rat trich cum tit song ngit duge thuyce hién trén 5.000 cau
song ngit Anh - Viét (dugc tao bdi Hoang Cudng va cong su [44]). Dé gan nhan
tir loai cho dit liéu thire nghiém, ching t6i st dung cac bo cong cu: vnTagger cho
van ban tiéng Viet va posTagger-1.0 cho van ban tiéng Anh. Ching toi xay dung
mot tap hop céc cap mau ci phap tiéng Anh va tiéng Viét, tap nay bao gom 10

cip mau. Bang 4.3 mo ta thong tin vé cAc cip mau ci phap nay.

4.4.1.2 Két qua thuc nghiém

Ching toi da thit nghiém véi mot sé gia tri cia ngudng 6. Chi tiét duge tom tat
trong Bang 4.4. Chiing ta c6 thé thay, diém precision (do chinh xac) cao hon néu
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BANG 4.3: 10 mau ct phap song ngit Anh - Viét duge st dung dé xac dinh cum

tt cho SMT.
STT | Tiéng Anh Tiéng Viét
1. | DT/NN M/Nc¢/N, N¢/N/P
2. | DT/NNS L/Ne¢/N/P, L/N/P
3. | DT/JJ/NN Nc¢/N/A/P, M/Nc¢/N/A, M/N/A

4. | DT/JJ/JJ/NN | Ne/N/A/A/P, M/Nc/N/A/A, M/N/A/A
5.| DT/JJ/NNS | L/N/A

6. | DT/JJ/JJ/NNS | L/N/A/A

7. | PRP$/NN Nc¢/N/E/P

8. | PRP$/JJ/NN | N/A/E/P

9. | PRP$/NNS L/N/E/P

10. | PRPS/JJ/NNS | L/N/A/E/P

BANG 4.4: Két qua thit nghiém st dung mot s6 gia tri clia ngudng 6.

Ngudng 0 Precision | Recall | F_score | S6 lugng cum tir
khong st dung 75,97 13,25 22,57 828
0,05 79,36 13,04 22,40 780
0,10 82,24 12,68 21,98 732
0,15 83,71 12,24 21,36 694
0,20 84,73 11,69 20,55 655
0,25 86,24 11,36 20,07 625
0,50 87,94 7,22 13,36 390

gia tri cia ngudng 6 tang lén va di nhién, gia tri ctia recall (d6 bao phi) sé gidm
xudng. Can luu ¥ rang trong bai toan nay, do chinh xéc 1 tiéu chi quan trong nhat
dé danh gia hieu qua ctia hé théng. Theo két qua tit cac thiyc nghiem, ching toi
thay rang v6i ngudng 6 = 0,25 chung toi dat duge két qua tot nhat, trong dé su
can bang gitta precision va recall dugce ddm bao. Hinh 4 cho thay méi tuong quan

gitta ngudng 0 va sd luong cac cum ti rit trich duge. S6 lugng cac cum tit gidm
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xuéng khi ching ta tang gia tri clia ngudng #. Ching ta c6 thé thay trong bicu
do, khi @ = 0,1 c¢6 732 cum tit song ngit va con so6 nay giam xudng con 655 khi

6 = 0,2. Bang 4.5 trinh bay két qua thuc nghiém véi phuong phap ciia ching to6i

o

| |
0.1 02 03 04 0.5
Ngudng 6

HiNH 4.2: Tuong quan giita ngudng 6 va s6 lugng cum tit song ngit.

va phuong phap so khdp mau ci phép ¢ hai phia nhu trong [7]. Ké qué cho théy,
phuong phép ciia chiing toi dat duge diém s6 cao hon trén ca hai do do precision
va recall. Cu thé, diém Fj.,. cia phuong phap ching toi 1a 36,07 trong khi ciia
phuong phéap so khép mau ct phap & hai phia 1a 20,07. Cac két qua nay da cho
thay phuong phap ching toi dé xuat 1a kha hiéu qua.

BANG 4.5: Két qua thyc nghiém véi phuong phap ciia ching to6i va phuong
phép so khdp mau ct phap & hai phia.

Phuong phap Precision | Recall | F_score | S6 lugng cum tir
So khép mau ca phéap 86,24 11,36 20,07 625
G hai phia

Phuwong phap 89,12 22,61 36,07 1.204
chiing toi dé xuat

4.4.2 Thuc nghiém vé tich hgp cum ti song ngi vao dich

may
4.4.2.1 Cai dat thuc nghiém

Chung toi st dung 200.000 cau song ngit Anh - Viét duge tao bdi Hoang Cuong
va cong su [44]. Bang 4.6 thong ké chi tiét vé cac thong s6 ciia ngit lieu nay. He
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thong SMT Anh - Viét dya trén cum tit duge xay dung véi cac thanh phan nhu

Sau:

e Mo hinh ngén ngit véi cong cu SRILM: Chung t6i xay dung moé hinh ngon
nglt 3-gram st dung ky thuat lam tron Kneyser-Ney trén ngit licu 1.430.177
cau tiéng Viet chia 22.056.253 tir va 317.028 tit vung.

e Mo hinh dich va gidi ma sit dung cong cu MOSES [61].
Tap dit lieu bao gom 1.000 cau song ngit Anh - Viéet duge st dung dé danh gia
chat luong dich.

BANG 4.6: Thoéng ké cac thong sb6 ciia ngit lieu 200.000 cau song ngit Anh -
Viét duge st dung trong thiyrc nghiém.

Ngon ngit | S6 tir | S6 tir vung
Tiéng Anh | 1.979.826 64.051
Tiéng Viet | 2.028.514 51.246

BANG 4.7: Théng ké vé s6 lugng cum tit song ngit Anh - Viéet duge st dung
trong thuc nghiém.

Kich thuéc ngit liéu | S6 cum tir
100.000 16.327
200.000 33.791

4.4.2.2 Két qua thuc nghiém

Béng 4.8 tong hop cac két qua thuc nghiém khi tich hgp cac cum tit song ngit
duge rut trich ty dong tu hai tap ngt lieu: 100.000 va 200.000 cau song ngit vao
hé thong SMT Anh - Viet: (1) khong xt Iy cum tit (baseline), (2) thém cum ti
vao dit lieu va huan luyén lai mo hinh, (3) xay dyng them mot bang cum ti, (4)
két hop gitta (2) va (3). Thong ke ve s6 lugng cum tit song ngit st dung trong thuc
nghiém dude trinh bay & bang 4.7. Trong bang 4.8, cac ky hieu A, Ay, Ag lan
lugt 1a do chénh lenh diem BLEU (tang (+)/gidm (—)) ctia cdc phuong phap (2),
(3) va (4) so véi (1). Chiing ta c6 thé thay, xit Iy cum tit trong SMT dat dugc
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chat luong dich t6t hon so véi khong xit 1§ cum tit. Cu thé, chat lugng dich ting
tuong ung 1a 0,35 va 0,41 diém BLEU khi them cum tit vao dit lieu huén luyen
(sau d6 huan luyen lai mo hinh dich) va xay dung them mot bang cum tit (¢t céc
cum tit song ngtt duge rit trich ty dong). Ngoai ra, két hgp gitta hai phuong phap
dat dugc két qua cao hon véi diem BLEU tang 0,53.

BANG 4.8: Két qua thit nghiém khi tich hgp cac cum tit song ngit vao hé thong
SMT Anh - Viét.

Ngit Baseline | ABP Ay APT Ay ABP + APT As
lew | ) | @ /] 6 o] @ |4
100.000 | 25,73 | 26,05 | +0,32 | 26,22 | +0,49 26,27 +0,54
200.000 | 28,53 | 28,91 | 40,38 | 28,87 | 40,34 29,06 +0,53

4.5 Két luan chuong

Chung t6i da trinh bay phuong phap dua trén cach tiép can lai dé rat trich cum
tir song ngtt tit ngl lieu song ngit Anh - Viét va tng dung cho SMT. Phuong phap
clia chting toi két hgp gitta cdc mau ca phap duge xac dinh trude va xac suat dich
cum tir dé rat trich cac cum tir song ngtt. Bing cach st dung cac mau ci phap va
két hop véi giong hang cum tit dé tim ban dich clia cum tit nguon. Vi thé, ching
toi da rat trich nhiéu cum tir song ngit hon. Cac két qua dat dugc da cho thay
hieu qué ctia dé xuat nay. Khi tich hop cidc cum tit song ngit duge rat trich ti
dong vao hé théng SMT, chat lugng dich da cai thien dang ké. Trong tuong lai,
ching t6i sé md rong phuong phap nay theo mot sé6 huéng. Dau tién, ching toi
sé stt dung nhiéu hon nita cac mau ct phap dé tang so luong cac cum tir duge rut
trich. Thit hai, ching t6i du dinh sit dung phuong phap dugce dé xuat dé xay dung
mot tit dién cum tit song ngit cho cip ngon ngit Anh - Viét va sé cai thien chat

lugng ctia SMT Anh - Viét bang cach st dung tit dién nay.
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Két luan

Trong phan nay, ching toi tom luge lai cac két qua chinh va nhitng déng gop clia
luan an. Ngoai ra, ching toi trinh bay mot s6 han ché clia luan an va thao luan

ve huéng phét trién cho cac nghién cttu tiép theo trong tuong lai.

1. Tém luge cac két qua va déng gép cia luin an

Luan an ching toi tap trung vao viéc khai pha tri thic song ngit va ting dung
trong MT Anh - Viet. Ching toi da dé xuat mot sé6 phuong phap dé xay dung
ngit licu song ngit cho SMT, dua ra mot sb cai tién mo hinh IBM 1 dé giong hang
tit cho SMT va xac dinh cum tit song ngit cho SMT. Trong 4 chuong ctia luan an,
ngoai Chuong 1 trinh bay téng quan vé cac van dé nghién citu trong luan an; noi
dung va két qua nghién cttu duge trinh bay & cac chuong chinh 1a 2, 3 va 4. Cac

déng gép chinh va két qua ciia luan an c6 thé duge tém tat nhu sau:

Thit nhat, ching t6i da dé xuat mot sé6 phuong phap dé xay dung ngit lieu
song ngit cho SMT. Cu thé, chiing toi khai thac tit hai nguon: Web va sach dién tit
song ngit. Ddi véi nguon tit Web, ching toi rit trich cac van ban song ngit ti cac
trang web song ngtt Anh - Viet; dua ra hai phuong phéap thiét ké cac dac trung
dya trén ndi dung: dya trén cognate va dyra trén viéc xac dinh cac phan doan dich.
Sau do, ching toi két hop cac dic trung dua trén noi dung véi cac dac trung dia
trén cAu tric va mo hinh héa bai toan nay nhu bai toan phan loai dé trich rit cac
van ban song ngit. Cac phuong phap ching toi dé xuat dat dude két qua tét hon
(do chinh xac 88,2% va 90,0%) so véi phuong phéap su dung céc dic trung dua
vao cau tric trang web (do chinh xac 44,4%) va phuong phap sit dung tit dién (do
chinh xac 65,2%). D6i véi nguon tir sach dién tif song ngtt, ching toi sit dung mot
s6 mau lien két gitta cac khoi vin ban trong hai ngon ngit dé rat trich céc cau
song ngit. Cac thyc nghiém ve rat trich cau song ngit tit sach dién tit theo phuong
phap ching toi dé xuat da dat ducce 95,0% theo do do Fyore.

Thit hai, ching toi da dé xuat mot s6 cai tién doi véi mo hinh IBM 1 theo
cach tiép can dua trén rang budc, bao gdm: rang budc neo, rang budc vé vi tri clia
tir, rang buodc ve tit loai va rang buoc vé cum tit. V6i mdi rang buoc, ching toi
dua ra phuong phéap tong quéat dé tich hop né vao thuat toan EM trong qué trinh
uéc luong tham sé ctia mo hinh. Ngoai ra, chiing to6i dua ra mot phuong phap dé

két hop cac rang budc. Viée cai tién nay gitp nang cao chat luong dich cho cac
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hé théng SMT. Cu thé, v6i phuong phap két hop rang budc, chéat lugng MT tang
7,16% so v6i mo hinh IBM gbc va tang 5,31% so vé6i st dung Giza++.

Thit ba, ching toi di dé xuat phuong phap rat trich cum tit song ngit tit ngit
licu song ngit, stt dung cac mau ct phap két hop véi giong hang cum ti. Cac cum
tlt song ngtt nay duge ting dung vao viée tang chat luong SMT. Cac thyc nghiem
duge thyce hien trén hé thong SMT Anh - Viéet cho thay phuong phap xdc dinh
cum tit song ngit nhu ching to6i dua ra dat duge chat luong dich tét hon so véi
khong xit 1y cum tir, cu thé trong truong hgp tot nhat diem BLEU tang 0,53.

2. Han ché va huéng phat trién cta luan an

Chiing toi da nghién citu, dé xudt mot s6 phuong phap dé khai thac tri thic
song ngit va ting dung trong MT Anh - Viet. Ching toi hy vong ring, day 1a buée
khéi dau cho cac nghién citu tiép theo vé SMT néi chung v SMT cho cap ngon
ngit Anh - Viét néi rieng. Trong qué trinh nghién cttu va thuc nghiém, ching toi

nhan thay mot s6 han ché va huéng phat trién ctia luan an, cu thé nhu sau:

Thit nhat, déi v6i viec xay dung ngit lieu song ngit, ching toi dy dinh sé tiép
tuc khai thac nguon tit Web véi cac thanh phan song ngit khac nhu doan, cau va
cum tir. Cong viéc nay ciing sé rat c6 ¥ nghia trong truong hop chat luong dich
gitta cac trang web song ngit khong tot. Ngoai ra, v6i viec két hgp nguon tit Web
va sach dién tit song ngit theo cidc phuong phap da dé xuat, ching toi sé thu thap
ngit lieu song ngitt cho cap ngon ngit Anh - Viét di cho nhiéu nhiém vu ctia NLP.

Tht hai, v6i bai toan giong hang tit cho SMT, ching to6i sé xtt Iy cac ngoai 1é
xay ra doi véi cac rang buoc nhu da dé xuat. Viéec gidm cac truong hgp ngoai 1é sé
lam tang thém hiéu qua clia viec stt dung cac rang budc nay. Vi thé, trong tuong
lai, chiing toi sé nghién citu cac phuong phap xi 1y riéng cho cac truong hgp ngoai
le. Mot huéng phét trién khac 1a ching ta c¢6 thé them rang budc méi véi cach
lam tuong tu, béi vi cac phuong phap ching toi dua ra la tong quat. Xa hon nita,
chiing ta c6 thé két hop cac rang buoc theo nhiéu cach khac nhau. Trong luan an
nay, ching t6i da dua ra mot cach dé két hgp ching, diing "phép hop" gitta cac
rang budc. Ching toi nghi ring trong mot sé trudng hop, cac rang budc c¢é thé bi
loai trit 1An nhau. Tic la, khi rang budc nay théa méan c6 thé rang buoc kia lai
khong théa man. Dicu nay c6 thé anh huéng dén chat luong ctia giong hang khi ta

ap dung nhiéu rang budc dong thai. Do d6, viéc khao sat va lira chon rang buoc
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t6i wu dé sit dung chiing vao viéc cai tién giéng hang tit cho SMT ciing la mot bai

toan thi vi dang dé nghién cttu.

Thit ba, déi v6i bai toan xac dinh cum tit song ngit cho SMT, ching toi sé
md rong phuong phap nay theo mot s6 huéng. Dau tién, ching toi sé st dung
nhiéu hon nita cdc mau ci phap dé tang s6 luong cac cum tit duge rat trich. Thi
hai, chiing t6i di dinh st dung phuong phap da dé xuéat dé xay dyng mot tir dién
cum tit song ngit cho cip ngon ngit Anh-Viet va sé cai thién chat luong ctia SMT
Anh-Viét bing cach st dung tit dién nay.
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