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LOI CAM DOAN
T61 xin cam doan toan bo ndi1 dung trong luan van nay do t61 ty nghién cuu,
doc, dich tai liéu, téng hop va thuc hién. Trong luan van toi c6 st dung mot s tai

liu tham khao nhu d3 trinh bay trong phan tai liéu tham khao.

Nguoi viét luan van

Bui Thanh Thuy
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LOI CAM ON

Pau tién t6i xin giri 10 cam on chan thanh dén TS. Nguyén Vin Vinh
d3 tan tinh hudng dan, chi bao cho t6i trong sudt qua trinh lam luan vin. Em
cling xin cam on anh Tran Hong Viét, nghién ctru sinh Trudng dai hoc cong
nghé, giang vién Trudng Pai hoc Kinh té ki thuat cong nghiép da gitp d& em

trong qud trinh lam luin van

T6i ciing xin guri 16i cam on dén cac thay co truong Pai hoc Cong nghé
thong tin va Truyén thong — Pai hoc Thai Nguyén, cac thay ¢ Vién Cong
nghé thong tin da truyén dat nhiig kién thirc va giup dd t6i trong sudt qua
trinh hoc cua minh.

T6i cling xin guri 101 cam on t&i Ban gidam hiéu, Phong Pao tao, cac dong
nghiép truong Cao dang nghé Pha Tho, gia dinh va ban bé nhiing ngudi da

dong vién tao moi diéu kién giup do t61 dé hoan thanh luan van.
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MO PAU
1.Ly do chon dé tai

Trong qué trinh phat trién va hoi nhap van hoa, kinh té thé giéi. Qua
trinh giao luu gitta ngudi Viét Nam va ngudi nude ngoai ngay cang nhiéu dan
dén khé khan trong qua trinh giao tiép va sir dung vin ban tai liéu tiéng Anh.
Hién nay c6 nhiéu hé théng tu dong dich mién phi trén mang nhu: google
translate, vietgle, vdict, lac viét,... Nhiing hé thong nay cho phép dich tu dong
cac van ban voi mot cip ngdn ngit chon trude (vi du dich tir tiéng Anh sang
tiéng Viét). Diéu ay cho thiy su phat trién cia dich may cang ngay cang tién
gan hon dén ngon ngir ty nhién ctia con nguoi.

Vao nhitng nim gan day, dich may noi chung, dich may théng ké noi
riéng dugc phat trién manh va Gng dung rong rdi. Két qua thyc té cua hé
théng dich nay rat tt. Ngon ngit cuia may dich ngay cang gan voi ngdn ngi
ctia ngudi. Ngoai ra cing voi hé thdng dich may thong ké, cac san pham tng
dung ngdy cang nhiéu gitip con ngudi trao doi thong tin dé dang hon, téc do
nhanh hon va cing véi nhiéu ngén ngit hon.

Hién nay, phuong phap dich théng ké dua trén cum tir 13 phuong phap
cho két qua dich tdt nhét hién nay. biéu nay duoc thé hién cua qua cac hé
dich may ctia Google, Vietgle. Hon nita viéc dich giita tiéng Viét sang tiéng
Anh 1a rat can thiét khi khoi lugng van ban tiéng Anh ngiy cang 16n trong
thoi ky Viét Nam hoi nhép siu rong voi quc té.

Chinh vi 1y do d6, t6i lwa chon va thyc hién dé tai “Nghién ctru vé dich

thong ké dya vao cum tir va ap dung cho dich tir tiéng Viét sang tiéng Anh”.
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2. Bdi twong va pham vi nghién ctru
Poi twong nghién ciu:

- Nghién ctru vé cac phuong phap, mé hinh dich may théng ké

- Thtr nghiém va dénh gia két qua dich tir tiéng Viét sang tiéng Anh
Pham vi nghién cuu:

Pé tai tip trung vao nghién ctru phuong phap dich théng ké dua vao

cum tir va ing dung dich tai liéu, vin ban tiéng Viét, tiéng Anh.

3. Hwéng nghién ciru cia dé tai

- Nghién ctru, tim hiéu, phan tich vé dich may théng ké trén co s6 cum
tur.

- Cai dit thor nghiém t6i wu hoa cum tir bang hé dich may théng ké
Moses
4. Phuong phap nghién ciru

- Tim hiéu cac hé dich ty dong da c6 dé tim ra cac phuong phap dich may
ma cac hé dich dang sur dung.

- Nghién ctru va danh gia cac phuwong phap dich may, nhiing wu diém va
han ché, sau d6 tim ra phuong phép c6 hiéu qua va dé xuat ap dung cho bai
toan dé tai dat ra.

- Nghién ciru cac phuong phap danh gia chat luong dich may dé danh gia
hiéu qua dich cho hé thdng dé tai da xay dung.
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5. 'Y nghia khoa hoc cia dé tai
Y nghia khoa hoc:

Dich may dya vao cum tir [a mét trong nhiting phuong phap dich may
hiéu qua nhét hién nay. Hon nita dit liéu vin ban ngdy cang 16n va da dang.
chinh vi vdy nghién ctru vé hé dich dya vao cum tir va ung dung cho dich Viét

— Anh c6 y nghia khoa hoc ciing nhu thyc tién
6. Cau triic ludn vin

+ Chuong 1: Tong quan vé dich may

+ Chuong 2: Dich may thong ké dua vao cum tir va ap dung cho ngén
ngt Viét _ Anh

+ Chuong 3: Thyuc nghiém, danh gia

+ Két luan
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CHUONG 1 - TONG QUAN VE DICH MAY
1.1. Khai niém vé h¢ dich may
1.1.1. Binh nghia

Céc hé dich may (machine translation system-MT) 1 cac hé thong sir
dung may tinh dé dich tir mot th tiéng (trong ngdn ngit tu nhién) sang mot
hodc vai thir tiéng khac.

Ngbn ngit cta van ban can dich duoc goi 13 ngon ngit ngudn, ngdn ngir

cua van ban da dich ra dugc goi la ngdn ngir dich.
1.1.2. Vai tro cua dich may

Hién nay trén thé gidi co khoang hon 5000 ngon ngir khac nhau, véi
mot s6 luong ngdn ngir 16n nhu vay di giy ra rat nhiéu kho khan trong viéc
trao doi thong tin, trong giao tiép, dong thoi ngin can su phét trién cua

thuong mai va mau dich quoc té.

Véi nhitng khé khin nhu vay con ngudi da phai dung dén mot doi ngii
phién dich khong 16, dé dich cac van ban, tai liéu, 101 noi, ngdn ngit tir tiéng
nudc nay sang tiéng nude khac. Nhitng cong viée d6 mang tinh chit thi cong,
ti mi doi hoi nguoi dich phai lam mat rat nhiéu thoi gian va cong sirc, trong
khi khéi luong vin ban can dich ngay cang nhiéu.

Pé khic phuc dugc nhitng nhuoc diém trén con ngudi da nghi dén viéc
thiét k& mot mo hinh tu dong trong coéng viéc dich ngon ngi, do d6 ngay tir
khi xudt hién chiéc may tinh dién tor dau tién ( ndm 1946) nguoi ta da tién
hanh nghién ctru vé dich may. Viéc dua ra mo hinh ty dong cho viéc dich da
va dang duogc phat trién, mic du chuwa giai quyét duoc triét dé 16p ngdn ngir tur
nhién. Nhung sy ra doi cua ching da khéng dinh duoc 1gi ich to 16n vé mat

chién lugc va phat trién kinh t€, dong thoi céc van dé lién quan dén dich may
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cling 13 nhitng chtt d& quan trong cua nganh khoa hoc may tinh, boi chung
lién quan dén van dé xur 1i ngdn ngir ty nhién, mot trong nhitng van dé co y
nghia nhat ma tri tué nhan tao c6 kha nang giai quyét. Nguoi ta tin rang viéc
xtr li ngébn ngr tu nhién trong dé cé dich may s€ la giai phap cho viéc md
rong canh ctra dbi thoai gitta ngudi-mdy, luc d6 con ngudi khong phai tiép
xuc voi may qua nhimg dong 1énh cimg nhic nita ma c6 thé giao tiép mot

cach truc tiép v6i may.
1.1.3. Sor dé téng quan cua mét hé dich may

bau vao ciia mot h¢ dich mdy 1a mdt van ban viét trong ngoén ngir
nguon. Van ban nay c6 thé thu dugc tor mdt h¢ soan thao hay mdt h¢ nhan
dang chit viét, 101 n61. Sau dé van ban co6 thé duoc chinh stra lai nho khoi soan

thao, kiém tra chinh ta, trudc khi dua vao may dich.

Phan dich may s€ chuyén van ban ngudn thanh van ban viét trén ngdn
ngir dich. Va cling qua mot b chinh ra d€ cudi cung thu dugc mot van ban

tuong d6i hoan chinh.

Trong qué trinh dich may, hé théng thuong xuyén phai truy cap dén
mot khoi lugng rat 16n cac tri thie dich. Tri thirc dich thong thuong 1 cac loai
tir dién bao gdm: tir dién chira bo ludt vé ct phap, tir dién vé tir vung, tir dién

ve thong tin nglt nghia vv.....

Trong nhiéu hé théng, c6 thé cé su twong tac gitta nguoi va may trong
qua trinh dich. Tuong tac nay thong thudng c6 ca hai chidu (ngudi-may) va

c6 thé co6 & moi giai doan.
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Duéi déy 1a so d6 tong quat ctia mot hé dich may:

Con ngudi
~" ‘u"u_
P A
Van ban Soan thao Hieu Van ban
i kiém tra Dich may Aol ra
chinh ta

Co s6 tri thic

Hinh 1.1: So dé tong quan cua hé dich may
1.2. Dich may thong ké 1a gi?
1.2.1. Téng quan vé dich thong ké
Muc tiéu 1a dich mot van ban tir ngdn ngit ngudn sang ngdn ngit dich.
Chung ta c6 cAu vin ban trong ngdn ngit ngudn (“Tiéng Viét”) v{ =
V1, ey Uj s Trong tAt ca cac cau co thé ¢co trong van ban dich, chung ta chon cau

sao cho:
V1J =arg max p(vl]| ell) (1.1)

1.2.1.1. Mé hinh kénh nguon

Mo hinh kénh — ngudn rat tong quat va ¢ kha nang ap dung cho nhiéu
van dé khac nhau nhu nhéan dang tiéng noéi, xu 1y anh, ...Vé truc giac, kénh
ngudn 13 mot kénh truyén théng ma théng tin truyén qua cé thé bi nhidu va
khé nhan dang dugc thong tin dung. Gid st T 1a thong tin dich ta nhan duoc
tir cudi kénh, nhiém vy cua chung ta 1a phai doan lai thong tin nguén S da

truyén di.
Str dung luat Bayes, chling ta co:

, _pte v < pv”) (1.2)
ple’)

pv’ e
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Do d6 cong thtrc 1.1 twong g voi:

(1.3)

V'=argmax p(v’ |e')=argm agcp(v"f) x p(e’ |v7)
Céch tiép can nay dugc xem nhu 14 cach tiép can Kénh - Ngudn trong
dich may théng ké hodc 1a “ cong thiic co ban cua dich théng ké”. O day p(v J
) 1a md hinh ngdn ngir cia ngdn ngir dich, p(e I | vJ ) 1a mo6 hinh dich.
1.2.1.2 Cdch tiép cdn Maximum va mé hinh giong hang
Xac sudt p(e I | v J ) duoc phan tich qua bién 4n duoc thém vao. Ta

cO:

Fif: | 1'IIJ )= Zﬂiflf~”|'l | 1:|-'I )
r (1.4)

Trong d6 p(ell, all | v1J) dugc goi 1a md hinh giong hang théng ké va
gioéng hang all duoc goi 1a bién an.

Giong hang xac dinh anh xa i—j=ai : Tir vi tri i cia cAu ngudn tuong
ung vai vi tri j= ai cta cau dich.

Viéc tim kiém duoc thuc hién duc vao cuc dai biéu thirc sau:

aj

v’ =argmf_z;x{p(vlj)>< > plel.af Vlj} (1.5)

1.2.1.3. Nhiém vu trong dich thong ké

Chung ta phai giai quyét nhiing van dé sau trong viéc phét trién hé
thong dich thong ké:

M& hinh: Chi ra ciu trac trong sy phu thudc xac sudt dé mo hinh hoa
xéc suét dich p(e”) hoic p(v’).

Huén luyén: Huin luyén cac tham s6 mé hinh ctia mé hinh dich théng

ké st dung dir liéu huan luyén: don ngir, song ngtr. Ti€éu chuan huan luyén
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chuén ctia m6 hinh dich may theo cach tiép can kénh-ngudn 14 tiéu chuan hop
Iy cuc dai ma ¢ ddy ching ta dinh nghia gia tri tham s t6i wu ma cac gia tri
tham s6 t6i wu ma cac gia tri ndy lam cuc dai ham hop 1y trong dir liéu song
ngu:

M

Ty
d= argnag.xp{rl )

Phu thudc vao ciu tric cia mé hinh, chung ta cé thé sir dung tan suét
quan h¢ hodc thuat toan tdi wu nhu thuét toAn EM xé4c dinh cac tham sb an cua
mo hinh.

Tim kiém: Thyc hién phép tinh agrmax theo cong thirc trong 1.2.1 mot
cach hiéu qua. C6 rat nhiéu thuat toan dé giai quyét van dé tim kiém nay. Vi

du nhu thuét toan qui hoach dong, A*, gidi ma ngan Xép, tim kiém an tham, ...

Tién xtr Iy: Tim cac budc bién ddi thich hop cho ca ngdn ngit ngudn va
ngodn ngit dich dé cai tién qua trinh dich.

Trong nhitng nhiém vu trén, tri thirc ngdn ngit chi can thiét cho van dé
mo hinh va tién xr 1y. Nhitng van dé khac 1a cac van dé chu yéu dua vao toan
hoc va tinh toan bao gém viéc phat trién hiéu qua cac thuat toan.

1.2.1.4.Uu diém cia phirong phdp dich thong ké

Céch tiép can théng ké c6 nhitng wu diém sau

Dich may la van dé& quyét dinh: Cho trudc nhiing tir trong ngdn ngir
ngudn, chung ta phai quyét dinh chon nhiing tir trong ngdn ngit dich. Vi vay,
n6 tao cho chung ta mot cam giac 1a co thé giai quyét no bang dinh 1y quyét
dinh théng ké. Piéu d6 dan dén cach tiép can thong ké duoc dé xuat.

M&i quan hé giita ddi trong ngdn ngit nhu tir, cum tir va ciu tric ngir

phap thuong yéu va mo hd. Pé mo hinh hoéa nhiing phu thudc nay, chung ta
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can mot cong thurc hda nhu dua ra phan phoi xac suat ma n6 cé thé giai quyét

v6i nhitng van dé phu thudc 1an nhau.

Pé thyc hién dich may, chiing ta nhat thiét phai két hop nhiéu nguén tri
thue. Trong dich théng ké, ching ta dua vao toan hoc dé thyc hién két hop tbi

uu cua cac nguon tri thirc.

Trong dich may théng ké, tri thuc dich duoc hoc mot cach tu dong tir
dir liéu huan luyén. Vi két qua nhu vay, viée phat trién mot hé dich dwa vao

thong ké sé& rat nhanh so v&i hé dich dua vao luat.

Dich may théng ké kha phu hop véi ung dung nhing ma & day dich

may 12 mot phan cua tmg dung 16n hon.

Viéc dua ra khai niém “chinh xac” ctia mdi quan hé ngit phap, ngi
nghia, vin phong 1a rat kho khian néu khong noi 1a khong thé. Vi vay, viéc
hinh thirc héa van dé nay cang chinh xac cang t6t khong thé dwa vao su gidng
budc badi cac luat mo ta ching. Thay vao do, trong cach tiép can théng ke, cac
gia dinh m6 hinh duoc kiém dinh bang thyc nghiém dwa vao dit liéu huin

luyén.
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1.2.1.5. Chu ki phat trién cia hé thong dich thong ké

Tuyén tap dir liéu

A 4

Huan luyén

\ 4

Test
\ 4
Phan tich 1i
\ 4
Mb hinh lHui‘“ Tim kiém Dit liéu Tién xt Iy
t6t hon ayen t6t hon nhidu hon t6t hon
tot hon

Hinh 1.2: Chu ki phat trién cua hé thong dich thong ké
Budc dau tién 1a tip hop dit liéu huan luyén. O day, chung ta can thu

thap cac van ban song ngi, thyc hién viéc dong hang cau va trich loc ra cac
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cdp cau phu hop. Trong budc thtr hai, chung ta thuc hién huén luyén ty dong

hé théng dich may. Pau ra cta bude nay la hé théng dich may c6 hiéu luc.

Tiép theo hé théng dich may duoc kiém tra va viéc phan tich 16i duoc
thuc hién. Dya vao kién tric cua hé théng dich may théng ké, ching ta c6 thé
phan biét cac kiéu 16i khac nhau: 15i tim kiém, 1561 mo hinh, 18i huan luyén, 16i
corpus huan luyén va 16i tién xtr 1y.

Mo hinh t6t hon: O ddy, myc tiéu 1a phai phat trién mé hinh ma mé
hinh ndy mo ta cang nhiéu cac thudc tinh ctia ngdn ngir ty nhién va cac tham

sO tu do cta no c6 thé duge ude luong tur dir liéu huan luyén

Huén luyén t6t hon: Thuat toan hudn luyén thudng dwa vao cach tiép
can hop 1y cuc dai. Thong thudng, cac thudt toan huan luyén thuong cho ta
két qua 1a tét uvu dia phuong. Do vy, dé 1am tot viéc huan luyén nay, can xay
dung cac thuét toan ma két qua téi uvu dia phuong thuong gin véi toi uu toan

cuc.

Tim kiém tét hon: Ldi tim kiém xuAt hién néu thuat toén tim kiém ra
cau dich ctia cau ngudn. Véan dé tim kiém trong dich may théng ké 1a NP-hoan
thanh. Vi vay, chi c6 cac cach tim kiém gﬁn ding dé tim ra cau dich. Thuét
toan hiéu qua 1a thuat toAn ma cin bang giita chit luong va thoi gian.

Nhiéu dir liéu huan luyén hon: Chét luong dich cang ting khi ¢& cua
corpus cang 16n. Qué trinh hoc ctia hé thong dich may s& cho biét c¢& cua dit
liéu huan luyén 1a bao nhiéu dé thu dugc két qua kha quan.

Tién xu 1y tot hon: Hién tugng ngdn ngir tu nhién khac nhau 1a rat kho
xtr 1y ngay ca trong cach tiép can théng ké tién tién. Do d6 dé cho viéc sur

dung cach tiép can théng ké duoc tét thi trong budc tién xur 1y, chung ta lam
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tot mdt s6 viéc nhu: loai bo cac ki hi¢u khong phai 1a van ban, dua cac tir vé

dang goc ctia ng, ...

Mot dic tinh quan trong cua chu ki phat trién cua hé théng dich may
théng ké 13 ching ta c6 thé thay d6i hoan toan trong vai gio hodc vai ngay. Vi
vay, chu ki phat trién duoc thuong xuyén thuc hién. Diéu nay cho phép cai
tién nhanh hé thong dich may. Thém vao d6, qua trinh phan tich 1i ludn ludn
phu thudc vao viéc thuc hién cudi cung cua hé théng dich may. Vi vay, viéc
quyét dinh stra d6i hé théng c6 thé truc tiép dua vao muc tiéu cudi cung trong

chat luong ctia dich may.

1.3. Phén loai dich may théng ké
1.3.1. Dich mdy thong ké dwa vao tir (word-based)

Trong dich may thong ké trén co so tur, cac don vi co ban cua ban dich

1a mot tir trong ngdn ngir ty nhién.

Dich may thong ké trén co sé tir khong sir dung rong rii ngay nay, thay
vao d6 1a dich may théng ké trén co sd cum tir. Hau hét cac hé théng dua trén
cum tir sir dung Giza++ dé giong hang céu, trich rat ra cac cip cau song ngir
va md hinh ngon ngit. Vi nhimg uu thé ctia Giza++, hién nay c6 mot s6 nd luc

dua ap dung tinh toan phan tan truc tuyén cho phan mém nay.

1.3.2. Dich mdy thong ké dya trén cum tir (phrase-based)

Dich may thong ké trén co sé cum tir c6 muc dich 1a dé giam bét cac
han ché cua dich may théng ké trén co so tir bang cach dich cum tir, trong d6
do dai cum tur nguén va cum tir dich co6 thé khac nhau. Cac cum tur trong k¥
thuat nay thuong khong theo nghia ngén ngtr hoc ma 1a cac cum tir dugce tim

thay bang cach st dung phuong phap thong ké dé trich rat tir cac cip ciu.
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Vidu: 1
Anh 4y La mot K§ su Gioi
He isa good engineer

1.3.3. Dich may thong ké dua trén cu phap

Dich may thong ké trén co s¢ cu phap duwa trén ¥ tudéng cua dich cac
don vi ct phéap (phan tich cay cua cau), hon la nhitng tor don hay cum tir (nhu
trong dich may théng ké trén co sé cum tir). Y tudng nay di xuét hién tir au,
tuy nhién phién ban thong ké cta ¥ tuong nay chi dugc hinh thanh khi c6

nhiing bo phan tich ngau nhién manh mé trong nhitng nim 1990.

1.3.4. Mgt s6 cong cu va cac nhom nghién cuu trén Internet vé SMT
Hién c6 rat nhi€u dién dan chia sé nhiing tai nguyén, cong cu ma nguén

m6 hd tro cho hé dich may thong ké. http://www.statmt.org 13 trang web tiéu

biéu gidi thiéu ddy du cac tai liéu, cac hoi thao lién quan dén SMT, parallel
corpus, ma nguodn lién quan téi dich may théng ké dugc cip nhit mot cach
thuong xuyén.

Céac nhom nghién ctru vé mé vé SMT:

Nhom nghién ciru vé Statistical MT & truong Johns Hopkins da dung
1én EGYPT3, mot Open source Statistical MT Toolkit. Trong do6 c6 GIZA,
mot training tool cho mo hinh IBM 1-5, dugc st dung dé tao bang anh xa tu-
tir cho nhiéu mé hinh dich theo phuong phap phrase-based.

Nhom nghién ciru vé MT cua ISI (Koehn, Och and Marcu) ciing str
dung mot Toolkit khac d6 1a SRILM4 dé xay dung hé dich may nghién ctru
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theo phuong phap Phrase-based Statistical MT Pharaoh [5]. (Koehn ciing la

mot trong sd nhiig nguoi tham gia phat trién hé dich Moses sau nay).

Va gin day nhat 13 sy xuat hién cia Moses [6], mot hé théng ngudén mo
phrase-based SMT hoan chinh. Moses thyc chat 1a phién ban cao hon cua
Pharaoh, 1a phan mém dugc nhiéu trudng dai hoc, nhém nghién ctru ndi tiéng
vé xtr Iy ngdn ngi ty nhién va dich may théng ké nhu Edinburg (Scotland),
RWTH Aachen (Germany), ... tham gia phat trién. Day 14 phin mém co chét
luong kha tét, kha ning mo rong cao dugc dung dé xay dung nhiéu hé thong
dich thir nghiém cho nhiéu cip ngdn ngir nhu Anh-Czech, Anh-Trung, Anh-
Phap, ... H¢ théng da duoc st dung lam baseline trong cudc thi vé céc hé

théng dich may
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CHUONG 2 — MO HINH DICH MAY DUA TREN CUM TU VA AP
DUNG CHO NGON NGU VIET _ ANH

2.1. Giéi thi€éu mé hinh dich may dya trén cum tir

Dich may thdng ké: 1a phwong phéap dich may trong d6 cac ban dich

duoc tao ra trén co s& cac mo hinh thong ké

Céch tiép can thanh cong nhat trong hé dich may 1a dich dya vao cum
tu, nghia 1a st dung cum tur lam don vi nguyén tir. Cac cum tur trong phuong
phap nay khong theo nghia ctia ngdn ngit hoc ma 1a trinh ty tiép gidp cua
nhiéu tir trong mot cau. Trong phuong phap ndy, cdu dau vao cia ngdn ngi
nguén duoc chia thanh mot chudi cac cum tir, nhitng cum tir nay duoc anh xa
mot — mot dé cho ra duge cac cum tr cla ngdn nglr dich, thur tu cia cadc cum
tir trong ngdn ngit dich c6 thé duoc sap xép lai. Thong thuong cac mo hinh
cum tur dugc udc luong tir cac tap tir song song voi sy lién két cua tur. TAt ca
cac cdp cum tir phu hop véi su lién két ctia tir - déu dugce trich xuat. Xac suit

dugc dua ra dya trén s6 luong tuong doi hoac xac suat dich tir vung.

2.2. Kién tric ciia md hinh dich dua trén cum tir

ﬁ gin ngir ﬂg'Lf?/
l M6 hinh ngén ngit

Thuit todn n tim kiém BEAM]| | hi(e. f)

M l—It’i‘rL}%ig:l'lﬂd;ch

LY
e = AT TR Zﬂ."_.l'rm{:',, I
. m=]

/f 2dn ngit d{ch/

# Cac diac tneng cua dich may dua trén cum tir

Hinh 2.1. Kién triic mé hinh dich dua trén cum tir
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Tir ngdn ngit ngudn (Tiéng Viét) dua vao thudt toan tim kiém Beam
(thuat toan nay s& dugc trinh bay ¢ phan sau) va dua trén cac dic trung
ciia hé dich may théng ké dua trén cum tir (mo hinh ngén ngit, mod hinh

dich, m6 hinh ddo cum,...) dé cho ra duoc ngdn ngit dich (Tiéng Anh).

2.2.1 M6 hinh log-linenear

Pau tién, chiung ta dua ra mo6 hinh ti€u chuan cho hé dich théng ké dua
vao cum tir. C6 rat nhidu bién thé, nhiing bién thé nay duoc xem I sy mo
rong ctia md hinh tiéu chuan nay.

2.2.1.1. Muc dich cua mo hinh dich dva trén cum tu.

Hé dich thong ké dua trén tir c6 khuyét diém 1a khong 1y dugc thong
tin ngit canh ma chi dua trén cac phan tich théng ké vé tir. M6 hinh dich may
thong ké dua trén cum tir cai tién hon & chd thay vi xir 1y trén tir thi xir 1y trén
cum tir. Piéu nay cho phép hé théng co thé dich cac cum tir tranh duogc dich
word-by-word. Vi d6i khi mot tir trong ngén ngir tiéng Viét c6 nhiéu hon 1
nghia trong ngdn ngit tiéng Anh.

Cung xem x¢ét vi du duoi day:

Vidu 2:

natuerlich | | hat | | john | | spassam || spiel

of course | [john| | has || fun withthe | | game

S6 hod boi Trung tam Hoc lieu — DHIN  http://www.lrc.tnu.edu.vn



17

Cau dau vao 1a tiéng Puc duogc tach ra thanh cac cum (véi sb luong tir bat
ky), sau d6 mdi cum sé& dugc dich sang cum tir tiéng Anh. Cubi cling cac cum
tir tiéng Anh duoc sap xép lai sao cho ding véi ngit phap tiéng Anh. Trong vi
du trén, 6 tu tiéng buc duoc anh xa sang 8 tur tiéng Anh va duoc chia thanh 5

cap cum tu.

Nhitng cum tir tiéng Anh phai duoc sip xép lai dé dong tir ludén dimg
sau chu ngir. TUr “natuerlich” trong tiéng Prc duge dich chinh xac nhat sang
tiéng anh 13 “of course”. Pé lam duoc diéu nay, chung ta c6 mot bang dich dé

anh xa cac cum tur chir khong phai 4nh xa cac tir. Bang c6 dang nhu sau

Translation Probability p(elf)
of course 0.5
naturally 0.3

of course, 0.15

, of course , 0.05

Ta thay xac xuat p(e|f) dé dich tir “natuerlich” tir tiéng Puc sang

nghia “of course” trong tiéng Anh 13 cao nhit 0.5.

Piéu quan trong 1a ta phai chi ra dugc rang, nhimg mé hinh cum tir
hién tai déu khong bat nguén tir bat ky khai niém cum tir ndo trong khai ni¢m
ngodn ngit. Mot trong sd cac cum tir d6 & vi du trén 1a “fun with the”. Day la
mot nhom bat thuong. Hau hét cac 1y thuyét ct phap sé& phan doan cau thanh

cum danh tr “fun” va gidi tur “with the game”.
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Tuy nhién viéc dich “spass am” sang ‘fun with the” 14 rat hitu ich. Gi6i
tir trong tiéng Pirc va tiéng Anh thuong khong phu hop véi nhau. Nhung dua
vao bdi canh nén ching dugc dich nhu vdy. Tir “am” trong tiéng Pic c6
nhiéu nghia trong tiéng Anh. Viéc dich né sang nghia “with the” 13 bat thuong
vi né thudng mang nghia 1a “on the” hodc “at the”, nhung trong bdi canh cua

tur “spass” nén “am” dugc dich 1a “with the”.

Chung ta thdy dugc 2 wu diém cta viéc dich cum tir thay vi tir. Mot 1a,
tir khong phai 1a don vi nguyén tir tot nhat trong viéc dich, do tin xuit 4nh xa
mot — nhiéu (va nguoc lai). Hai 13, viéc dich mot nhom tir thay vi mot tir gitp
giai quyét duoc van dé nhap nhang vé nghia. Mot wu diém tha ba nira 13, néu
chung c6 ngit liéu huan luyén 16n, ching s& nhé dugc nhitng cum tir hitu ich,
doi khi c6 thé ghi nhé ban dich cta toan bd cau.

2.2.1.2. Binh nghia toan hoc

Pau tién, chiing ta 4p dung quy tic Bayes dé chuyén d6i. Ta goi ebest
la két qua dich tot nhat véi mot cau dau f, ta dinh nghia nhu sau:

Chest = argmaxe p(elf)
argmaxe p(fle) puv(e) (2.1)

Pbi v6i md hinh cum tir, ta phan tich p(f|e) ra thanh:

|
I.':l[_frl |r|’.'|__| )= 1:1[ l;ﬂ'[f-l | & yd(start, —end,_, —1) (22)

Cau dau vao f dugc chia thanh | va céc cum f; .

Luu ¥ rang, qué trinh phan doan nay khong dugc mé hinh héa mot cach

0 rang. Di€u nay c6 nghia 1a moi phan doan déu bang nhau.

Moi cum tur f; trong ngdn ngir nguon dugc dich sang cum tir ciia ngén

ngir dich la e; . Pao cum dugc diéu khién bdi “mod hinh ddo cum dya trén
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khodng cach”. Chung ta xét viéc ddo cum lién quan dén cum tur trude do.
Ta dinh nghia starti 1a vi tri cia tor dau tién trong cum tir ngudn, cym ma
duoc dich sang cum thir 1 trong ngdn ngtr dich, va endi 1a vi tri két thic cua tur

trong cum tir ngudn. Khoang cach dao cum duoc tinh bang starti — endi-1 -1.

Khoang cach dao cum 14 sb tir bj bo qua (hodc vé phia trude hodc phia
sau) khi cdc tir trong ngdn ngit ngudn khong dung thir tu. Néu 2 cum tir dugc
dich theo dung thur ty thi starti = endi-1 + 1, vi tri cua tu dau tién trong cum
th i cling 14 vi tri ciia tir cubi cung trong cum trudc d6. Trong trudng hop

nay, mot chi phi ddo cum d(0) duoc xac nhan. Hinh duéi day 1a mét vi du:

Vidu 3:

Ngdn nglt nguon 1 2‘3‘ 4 5]\?“7‘

Ngon ngir dich | | | | | l |

Cum Théng ké Su dich chuyén Khoang cach
1 1.3 Diém bat dau o
2 & Boguad-5 42
3 4-5 Di chuyén quay lai 4 - 6 3
4 7 Bo qua 6 +1

Dao cum dya trén khodng cach: Khoang cach ddao cum duogc do tur phia
dau vao cua ngdn ngit nguon. Trong hinh minh hoa & trén, mdi cum tlr ngudn
duoc chu thich béng mui tén tréd xuéng cho théy su dao cum. Vi du cum tur
thir 2 trong ngdn ngit dich dugc dich béi tir thir 6 trong ngdn ngit nguodn, bod

qua tur thir 4 va 5, vay khoang cach sé 1a +2.
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Xac suat cua d dugc tinh nhu nao? Thay vi udc luong xac suat ddo cum

d(x) = " g

tir dit liéu, chiing ta ap dung cap sb6 nhan phan rd ham chi phi o1

mot gia tri thich hop cta tham sé6 ¢ € [0’1] dé d 1a mot phan bd xac suat hop
ly. Cong thirc nay cé nghia 1, sy dich chuyén cta cic cym tir trén mot
khoang cach 1én thi chi phi cao hon 1a dich chuyén ngan hodc khong dich

chuyén.

Luu ¥ rang, mo hinh dao cum nay tuong tu nhu moé hinh dao tir trong
dich may thong ké dua trén co so tir. Chiing tham chi c6 thé dugc huan luyén
xéac suat dao dua trén dit liéu, nhung diéu ndy thuong khong duoc thuc hién

trong mo hinh co s¢ 1a cum tur.
2.2.2. M6 hinh dich

Chét luong cua ban dich trong dich théng ké dua trén cum tir phu thudc
nhiéu vao chét luong cta bang dich cum tir (phrase table). Dé xay dung bang
dich cum tir du tién, chung ta tao ra giong hang tir giita mdi cip cdu trong
ngit liéu song ngit, sau d6 trich xuat cac cip cum tir phul hop véi giong hang

tur.

michag
geht
davon
als
dass

r
im
haus
bleibt

michaeal
assumes
that

e

wwrill

stay

the

housa

Hinh 2.2: Vi du vé m6 hinh déng hang
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Véi sy giong hang tir trong hinh 2.2, ching ta mudn trich xut ra cac
cum tur phu hop, vi du nhu cym tir “assumes” trong tiéng Anh vo1 cum tir

“geht davon aus” trong tiéng Purc.

Néu ta phai dich mot cdu tiéng Dtc co chtira cum tir “geht davon
aus,dass”, thi ching ta c6 thé sir dung cum tir d3 dugc giong va duge dich 1a
“assumes that”. Cac cum tir hitu ich cho viéc dich c6 thé dai hodc ngén hon
cum tir trong vi du nay. Nhitng cum tir ngan hon xay ra thuong xuyén hon, do
d6 ching c6 kha ning umg dung nhiéu hon cho nhitng cau chua duoc gip.
Nhitng cum tir dai thudng nam bat cac ngir canh gitip chiing ta c6 thé dich

dugc lugng ky tu 16n hon cung mdt lac, tham chi 1a toan bg cau.

Do d6, khi trich xuat cac cdp cum tur, chung ta phai chon cad nhitng cum

tr ngan va cum tur dai, vi tat ca déu hiru ich. Cac cap cum tur nay dugc luu giir

lai trong bang cum tir cung voi xac suat ot 1),

count(f | é)

¢(f_||§|): I
> - count(f |e)

Trong d6

Sau qué trinh xdy dung mo hinh ngdn ngir ta di huan luyén mo hinh

dich (Train Model), qua trinh nay s€ tao ra bang cum tu (phrase table).

Pé tao ra dugc bang cuym tir ta st dung script train-model.perl trong
phan mém Moses, cac giai doan cua thil tuc huin luyén (giong hang tir, giong
hang cum ttr, hoc mo6 hinh dich) dugc goi trong chuong trinh, vi du:

/path-to-mosesdecoder/scripts/training/train-model.perl -bin-dir bin -
external-bin-dir bin -scripts-root-dir bin -root-dir . -corpus corpus -f en -e vn
-alignment  grow-diag-final-and  -reordering  msd-bidirectional-fe  -Im

0:3:corpus.Im.vn:0
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(trong d6 corpus -f en -e vn 1a 2 tép tin ngit liéu dau vao sau tién xir 1y

corpus.lm.vn 1a mo6 hinh ngén ngtr dugc huan luyén & budc trén)

Mot sb phf?m tu trong bang dich cum sau khi dugc huin luyén:

» . holamot|| " ... they &apos; re a ||| 0.600000 0.200000 0.200000
0.200000 0.200000 0.600000

» . holal| " ... they &apos; re ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000

» . ho || ... they ||| 0.600000 0.200000 0.200000 0.600000 0.200000
0.200000

» .|l ... ||| 0.600000 0.200000 0.200000 0.600000 0.200000 0.200000
» 006 lich _sunéi ||| ** 006 said politely ||| 0.600000 0.200000 0.200000
0.600000 0.200000 0.200000

2006 lich ||| " 006 ||| 0.600000 0.200000 0.200000 0.200000 0.200000
0.600000

006 lich ||| * 006 ||| 0.600000 0.200000 0.200000 0.200000 0.200000
0.600000

» 006 ||| ** 006 ||| 0.600000 0.200000 0.200000 0.200000 0.200000 0.600000
9| 2] 0.428571 0.142857 0.428571 0.714286 0.142857 0.142857
»anh Ay giai thich |||~ he explained . ||| 0.600000 0.200000 0.200000
0.600000 0.200000 0.200000

»anh Ay gidi || ** he explained ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000

»anh Ay néi ||, he said . ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000

»anh Ay néi ||, he said ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000
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»anh Ay noi || he said . ||| 0.818182 0.090909 0.090909 0.818182
0.090909 0.090909

»anh Ay noi ||| he said ||| 0.428571 0.142857 0.428571 0.714286 0.142857
0.142857

»anh 4y phan _van ||| he wondered . ||| 0.600000 0.200000 0.200000
0.600000 0.200000 0.200000

»anh 4y ||, hel|| 0.600000 0.200000 0.200000 0.600000 0.200000
0.200000

»anh _ay|| " he ||| 0.636364 0.090909 0.272727 0.818182 0.090909
0.090909

”ann noéi ||| ann said . ||| 0.600000 0.200000 0.200000 0.600000 0.200000
0.200000

”ann noi ||| ann said ||| 0.600000 0.200000 0.200000 0.200000 0.200000
0.600000

”ann ||| * ann ||| 0.600000 0.200000 0.200000 0.600000 0.200000 0.200000
” bang cach doan mit ||| by guessing ||| 0.600000 0.200000 0.200000
0.200000 0.200000 0.600000

” bang cach doan mit ||| by guessing ||| 0.600000 0.200000 0.200000 0.200000
0.200000 0.600000

» cho tbi _nay ? ||| ** for tonight ? ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000

» cho tdi _nay ||| ** for tonight ||| 0.600000 0.200000 0.200000 0.600000
0.200000 0.200000

” cho ||| ™ for ||| 0.600000 0.200000 0.200000 0.600000 0.200000 0.200000
”chinh ||| ™ ||| 0.600000 0.200000 0.200000 0.200000 0.200000 0.600000
> chinh ||| ™" ||| 0.600000 0.200000 0.200000 0.200000 0.200000 0.600000
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» 6 _nghiala |||, in ||| 0.200000 0.200000 0.600000 0.200000 0.200000
0.600000

2.2.3. M6 hinh ngon ngir

Mo hinh ngén ngit 1a qua trinh tinh x4c sudt cta ngdn ngir dich nham
tinh toan ra chudi cau dich pht hgp nhat (cé xac suat xuat hién cao nhat). Khong
chi c6 ich cho thtr ty cdc tir ma con cé ich cho viéc chon nghia gitra cac cach

dich khac nhau.
Vi du: Cho 2 cau
(A) .T6i tim thay sy gidu c6 trong san sau nha toi
(B) .Tbi tim thay su giau cd & san sau cua toi

Quyét dinh nay dich tr tiéng Viét sang tiéng Anh, ca hai tir “trong”
hodc “6” déu twong ung véi tir “in”. Néu trong corpus cta chung ta, gia s
trigram “trong san sau nha toi” xut hién 10 Ian, trong khi “¢ san sau nha toi”
khong xuat hién (hodc kha nho so véi “trong san sau nha tdi”) thi (A) 14 cau
t6t hon (dugc chon). Piéu d6 c6 nghia 13 ta co thé gia quyét vin dé nhap

nhang ngir nghia chi dwa vao ngén ngir dich.

Trude khi xdy dung mo hinh ngon nglr (language model), ngir li¢u
dau vao cia qua trinh nay 13 tép tin don ngir cua ngdn ngit dich - tiéng Anh.
Ngir liéu ndy can duoc tién xur 1y (prepare data): phén tich tir t6, tit chir hoa &
dau cau, va tach tir cho file tiéng Viét. Pé lam viéc nay ta sa dung 2
script: tokenizer.perl va lowercase.perl.

Sau khi ngit liéu duoc tién xtr 1y, ta di xdy dung mé hinh ngén ngir
(Build Language Model). Ta str dung script ngram-count trong SRILM dé xay
dung mo6 hinh ngdn ngtt, mo6 hinh ngbén ngir chi dugc xay dung trén ngon ngir

dich (trong vi du nay ta xay dung tir t€p corpus.vn) vi du:

S6 hod boi Trung tam Hoc lieu — DHIN  http://www.lrc.tnu.edu.vn



25

/path-to-srilm/bin/i686/ngram-count -order 3 interpolate -kndiscount -
text corpus.vn -Im corpus.Im.vn (trong dé corpus.vn 1a tép ngir liéu dau vao
ctia ngdn ngit dich sau khi tién xir 1y, két qua ciia qua trinh nay dugc luu lai

vao file corpus.Im.vn)

Vi du : Khi xdy dung mo6 hinh ngén ngtr (language model), ngir li€u
dau vao cua qua trinh nay 1a tép tin don ngit cua ngdn ngit dich - tiéng Anh.

tép tin corpus.vn, c6 nd1 dung nhu sau:
corpus.en
Tell me your argument
It 's not good for business recently
Not good for business ?
| do n't see eye to eye with you
The new policy offers new opportunities
Too risky anyway
It 's necessary to look before you leap
Japanese is easy to learn
You are mistaken about it
As a matter of fact , it 's very hard
There are so many familiar characters and they sound just like Chinese

Ngir liéu ndy can dugc tién xir 1y (prepare data): phan tich tir to, tat chit
hoa ¢ dau cau, va tach tir cho file tiéng Anh. Pé lam viéc nay ta sir dung 2

script: tokenizer.perl va lowercase.perl. Tép tin két qua c6 ndi dung nhu sau:

corpus.vn
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tell me your argument

it &apos; s not good for business recently
not good for business ?

I do n &apos;t see eye to eye with you

the new policy offers new opportunities

too risky anyway

it &apos; s necessary to look before you leap
Japanese is easy to learn

you are mistaken about it

as a matter of fact , it &apos; s very hard
there are so many familiar characters and they sound just like Chinese

Sau khi ngit liéu duoc tién xir 1y, ta di xdy dung mé hinh ngén ngir

(Build Language Model)

Cac md hinh ngén ngit chuan, khong mat mat dugc xay dung sir dung
SRI Language Modelling Toolkit (SRILM). SRILM 1a mdt dy 4n mé ngudn
m¢ bao gdm nhiéu chwong trinh, thu vién C++ va script hd trg trong viéc xay
dung va thir nghiém cac mé hinh ngén ngit cho nhan dang tiéng néi hodc cac
tmg dung khac. N6 hd tro nhiéu kiéu mé hinh ngon ngit khac nhau dua trén
thong ké vé n-gram. SRILM da dugc phat trién tir ndm 1995 & Phong nghién
ctru cong nghé tiéng noéi SRI, va van con dang duogc tiép tuc sira chita, mo

rong boi nhiéu nha nghién ctru trong cong dong NLP.

Ta si dung script ngram-count trong SRILM dé xay dung mé hinh
ngdn nglt, mo hinh ngoén ngtr chi dugc xay dung trén ngoén ngtr dich (trong vi

du nay ta xay dung tur t&p corpus.vn) vi du:
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/path-to-srilm/bin/i686/ngram-count -order 3 -interpolate -kndiscount -

text corpus.vn -Im corpus.Im.vn

(trong do6 corpus.vn 1a t€p ngit li¢u dau vao cua ngdn ngir dich sau khi

tién xur 1y, két qua ctia qua trinh nay duoc luu lai vao file corpus.Im.vn)
file corpus.lm.vn c6 ciu triic nhu sau
\data\
ngram 1=22087
ngram 2=211751
ngram 3=56100
\1-grams:
4.035516  worried -0.4450608
-4.648153 worries -0.172538
-4.035516 worry -0.3102582
-4.902032 worrying  -0.1273299
-3.913626 worse -0.4014535
-5.133546 worsened  -0.1273299
-5.00332  worsening -0.1273299
-5.133546 worsens -0.1273299
-5.00332  worship -0.1273299
-5.00332  worst -0.1273299
-3.804553  worth -0.2521719

-5.00332  worthless  -0.2506225
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-5.00332

-4.648153
\2-grams:

-3.463238
-3.464096
-3.449447
-3.459536
-3.435275
-3.21163

-2.906905
-2.910975
-3.410269
-3.429152

\3-grams:

28

worthwhile -0.2506225
worthy -0.3038294

I nam

I quickly
I'role

I she

I that

I there

I they

I well

-0.03962466fresh ! </s>

-0.03962466fun ! </s>

-0.03962466furious ! </s>

-0.05768845qirl ! </s>

-0.02839333girlfriend ! </s>

-0.6019399 go ! &apos;

-0.07626353god ! </s>
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2.3. Giai ma
2.3.1. Patvan dé

Thuat toan giai ma 1a van dé quyét dinh trong dich théng ké. Su thuc
hién cua chung truc tiép anh hudng t6i chit luong va tinh hiéu qua. Vi mot
thuat toan giai ma khong dang tin cdy va hiéu qua, hé théng dich thong ké co
thé bo qua cau dich t6t nhat ngdn ngit dich cua cau ngudn mic du nd duoc dy

doan day du bang mo hinh mo ta n6. Cé hai van dé quan trong trong giai ma:

- T6i wu: C6 thé thuat toan giai ma tim ra cach dich t6i vu nhu dugc du
doan bang mo hinh khong?

- Tdc d6: Co thé thuat toan giai ma tim ra cach dich t6i uu véi mot thoi
gian hiéu qua khong?

Chung ta thuong phai c6 mot sd bién phap dé can bang gitru 2 van dé
trén. Néu chung ta tap trung toan bd vao khong gian gia thuyét, chung ta co
thé chic chan tim duoc gia thuyét toi wu ma dugce du doan bang mé hinh. Tuy
nhién, khi khong gian gia thuyét 1a ham mii thi viéc liét ké tat ca cac gia
thuyét 13 phi thuc té. Thong thudng chung ta giam bét cac gia thuyét dé tang
tbc do giai ma va diéu nay c6 thé hy sinh van dé t6i uu.

Do d6 viéc nghién ctru chi tp trung vao tim cac thudt toan gan ding.
C6 rat nhiéu thuat toan nhu vay dé giai quyét van dé nay, mot trong sd cac

thuat toan do 1a thuat todn “Gidi ma ngan xép nhanh”.
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2.3.2. Mo ta thudt toan

Phén con lai cia mot hé dich may thong ké 1a chirc nang tim kiém ciu
dich (giai ma). Chirc ning cia mdt bo gidi ma 13 tir cu ngudn E s& tim ciu
can dich V sao cho tich cua hai x4c suit mo hinh dich va mé hinh ngén ngi 1a
16n nhat:

V =argmax p(v’ |e') =argmax p(v’)x p(e' |v’)

Pay chinh 1a mot bai toan tim kiém, qua trinh giai ma chi 1a mot dang
clia bai toan nay. Tim kiém trong dich may dua theo phuwong phép tim tiém
theo lya chon t6t nhat (best-first search), mot dang cua tim kiém theo kinh
nghiém (heuristic) hay tim kiém c6 théng tin (informed search); cac thuét toan
nay tim kiém dua trén cac hiéu biét trong pham vi cta bai toan. Thuét toan
tim kiém theo lua chon tot nhit s& lya chon ra mot nit n dya theo mdt ham
wéc lugng 1a f(n). Chirc ning tim kiém trong hé dich may thuong sir dung
thuat todn A* ciing 1a mot phuong phap tim kiém theo chién luoc tim kiém
theo lua chon tt nhat. A* duoc dua vao cho cac hé dich may tir nam 1995 boi

IBM, trudc day thi né duoc st dung trong cac bai toan nhan dang tiéng noi.

Trong thuat toan A* cic trang thai ma n6 dang luu trit dé tim kiém
dugc goi la stack decoding, mot cau trac dit liéu don gian cho stack decoding
1a st dung mot hang doi wu tién luu trit cac gia thuyét dich cung véi diém
danh gia cua no.

Trong bai viét nay, ching ta s& trinh bay vé phuong phép dich duoc sir
dung cho hé dich Pharaoh.

Do chiu sy gid1 han vé khong gian dugc sit dung cho tim ki€ém, chiing
ta khong can thiét phai tim kiém qua tat ca cac cau tiéng anh nguén, ma chi

can quan tam dén nhiing cau c6 thé sinh ra dugc tur cau Tiéng Anh can dich E.
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Nhim giam b6t khong gian tim kiém, chung ta s& chi quan tim dén cac tur
hodc cum tir ma ching cé thé duoc dich ra dugc tir cac tir trong cau E. Cong

viéc nay duoc thyc hién dya trén viéce tim kiém trén bang dich cum ttr.

function STACK DECODING (source sentence) returns target
sentence

Initialize stack with a null hypothesis
loop do
pop best hypothesis h off stack
if h is a complete sentence return h
for each possible expansion /"’ of h
assign ascoreto i’

push h’ onto stack

Hinh 2.3: Thudt toan giai ma A* cho dich may

Qua trinh tim kiém dugc mé ta nhu sau. Ban dau trang thai tim kiém
ctia ta 12 réng. Tiép theo ta md rong nut nay bang cach trén mdi nut bang cach
tir cic tir trong cdu tiéng Anh ta tim cdc tir tiéng anh c6 thé dich ra duoc tir
cac tir dy. Tiép theo ta chon nit co danh gia toi wu nhat dé tiép tuc mé rong
nat nay. Qua trinh nay tiép tuc dén khi nao tim duogc cau dich thoa mén.

Péanh gia tai moi nut s& giva theo hai gia tri 1a gia tri hién tai va gi tri
tuong lai. Gia tri hién tai 12 tong xac xuat ctia cac cum tir da dugc dich trong
trong cau gia thiét no 1a tich xac suét cia mé hinh dich, thay ddi vi tri va mo

hinh ngon ngf.

cost(V | E) =] [#(V;&,) xd(a, —b;)x p(V)
i (2.3)
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Gia tri tuong lai 12 danh gia chi phi vé cac tir con lai trong cau Tiéng
Anh chua duoc dich khi dich sang cdu Tiéng Viét. Khi két hop hai danh gia
nay lai ta tim dugc mot duong di tdi uu dé dich ra dugc cau Tiéng Viét. Mot
phuong phéap tim duong di trén khong gian tim kiém dé tim duoc cau dich d6
la st dung thuat toan Viterbi.

Dé giam b6t khong gian tim kiém cta bai toan ta ¢ thé su dung thuét
toan beam-search pruning. Sau mdi budc mé rong, thi chi luu lai n trang thai

c6 danh gia tot nhat. Pay 1a ki thuat duoc st dung trong hé dich ctia Pharaoh.

function BEAM SEARCH STACK DECODER (source sentence) returns
target sentence

initial hypothesisStack[0..nf]
push initial null hypothesis on hypothesStack[0]

fori Otonf-1
for each hyp hypothesisStack[i]

for each new_hyp that can be derived from hyp

nf[new_hyp]  number of foreign words covered by
new hyp

Hinh 2.4: Gidi thudt tim kiém beam si dung da ngan xép trong
Pharaoh
Trong dich may thong ké thi viéc danh gia két qua khi Iya chon sd tir dé
dich 1a khong dé dang, vi vay thay vi dung mot stack ta s& ding m stack trong
day stack Sm 1a chira cac gia thiét c6 thé dich ra duoc tir m tir trong cAu can

dich.
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2.4. Panh gia chét lwong dich

Danh gia chét lugng cac hé théng dich c6 thé dugc thuc hién thu cong
bdi con ngudi hodc ty dong. Qua trinh danh gia thi cong cho diém cho cac
cau dich dua trén su tro1 chay va chinh xéc cia chung. Phan 1én moi nguoi
cho rang day 1a phuong phap dénh gia chinh x4c nhat. Thé nhung cong viéc
danh gia thu cong nay lai tiéu tén qua nhiéu thoi gian, dic biét khi can so sanh
nhiéu mo hinh ngén ngit, nhiéu hé théng khic nhau. Mdi phuong phap danh
gia déu co wu nhugc diém riéng. Tuy danh gia tu dong khong thé phan anh
dugc hét moi khia canh cua chat luong dich, nhung né c6 thé nhanh chong
cho ta biét: chét lugng cua hé dich ¢ tdm nao, co tang 1én hay khong sau khi
cai tién hodc thay doi mot tham sd nao d6. Trong thuc té, hai phuong phap
nay van duoc str dung déng thoi, va diém BLEU 1a do do chat luong hé dich

phé bién nhat hién nay, duoc dé xuat bai Papineni (Papineni, et al., 2002)

Chi s6 BLEU: Pay la chi so danh gia chat lugng dich ctia may dich

thong ké tir ngdn ngit ndy sang ngdn ngit khac.

Két qua dich may théng ké cang chinh xéc thi chi s6 BLEU cang cao va
nguoc lai. Piém chi s6 BLEU duoc tinh dya vao viée so sanh cau dich duogc véi
mdt tip hop cac cau dich t6t, sau d6 1ay gid tri trung binh tir nhimg cu ndy. tinh
diém bang cach dbi chiéu két qua dich vdi tai liéu dich tham khao va tai liéu
ngudn. Mic du Callison-Burch [6] chi ra rang diém BLEU thudng khong thuc
su trong quan véi danh gia tha cong ciia con ngudi véi cac loai hé théng khac
nhau, thé nhung van c6 thé kha chinh xac dé danh gia trén cing mot hé thong,
hoac nhirng hé théng tuong tu nhau. Chinh vi vay, trong khéa luan nay, diém
BLEU duoc sir dung lam thudce do chét luong dich, tir d6 so sanh céac loai mo

hinh dich tén riéng khac nhau.
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NIST (Automatic Evaluation of Machine Translation Quality Using N-
gram Co-Occurrence Statistics) 1a mot phuong phap danh gia chuat luong ctia
cau dich. NIST duoc dua ra boi US Nation Institute of Standard and
Technology. NIST duogc dua trén BLEU, tuy nhién c6 thém mot vai cai tién.
Mic du vay, NIST vén ¢6 nhitng diém khac so véi BLEU. Cung voi BLEU,
NIST la mot trong nhimg phuong phap danh gia chat luong dich hién nay.

2.5. Phan mém ma ngudn mé Moses

Dich may théng ké dua trén cum tir 1a mot trong nhimg bude tién trong
trong dich may thong ké va hién nay co6 thé duoc coi 1a cho chat luong dich
t6t nhat. M6 hinh dich may dua trén cum tir duoc phat trién tir mo hinh dich
may dua trén tir. Trong m6 hinh dich may dua trén cum tir, cac doan tu lién
tuc cua tur trong cau nguén dugc anh xa vao cac doan tur lién tuc tuong Ung
trong cau dich. Trong dich may théng ké, chiing ta ¢6 1 cau ngudn s va cu

dich t tuong img. Muc dich cua dich may 1a tim ra cu :
t =argmax, p(t]s)

Trong d6 p(t|s) 1a xac sudt mo hinh. arg max tim gia tri trong khong
gian co thé cua cac cau dich t. D3 c6 rat nhiéu cac cai dit cia bd gidi ma dich
may thong ké dua trén cum trude khi hé thong Moses ra doi. Cac hé thong
sém c6 nhu Thu vién dong hang (ATS) va Pharaoh[5] (Koehn, 2004) dugc st
dung trong nghién ctru rat rong rai. ATS c6 1& 1a mot hé théng dan xen khi céc
16p tir dugc dich nhu cac phrase nhung thyc té thi 1a dich tir sang tir. Pharaoh
thay thé cac 16p tir bang cac cac 1p tir ngoai (surface word) do véy loai bo
duogc cac 16p tir trong giai ma. Ciing c6 nhiéu cac hé giai ma cho mé hinh dich
dua trén cum tur khac da s dung transducer trong s6 hitu han trang thai nhung

lai gap van dé 16n trong viéc mod hinh vi¢c sap x€p lai. Mat khac, c6 rat nhi€u

S6 hod boi Trung tam Hoc lieu — DHIN  http://www.lrc.tnu.edu.vn



35

cac hé théng nay lai di kém voi banquyén sir dung. ATS chua hé cho ra ban
ma nguén mo, con voi Pharaoh dugc dua ra nam 2003 thi cling 12 mot ban
dich nhi phan cung tai liéu. Nhimg han ché da duoc khic phuc phan nao trong
hé théng Moses. Muc dich chinh cua hé théng Moses 1a tao ra bd gidi ma mo
rong, cd thoi gian chay chép nhan duoc so voi cac hé théng tuong tu, dé sur
dung va la sy lya chon tdt hon cho cac nha nghién ctru trong linh vuc bd giai

mi ctia dich may thong ké.

Moses 1 hé dich may thong ké cho phép ngudi dung dé dang tao ra md
hinh dich cho bat ctr mot cip ngdn ngit nao. Moses cung cap ca hai loai mo
hinh dich la dua trén cum va dua trén cay. BQ cong cu Moses (Moses
Toolkit) 1a mot bd nghién ctiru dich hoc thuat day du. N6 bao gom day du cac
thanh phan dé tién xtr 1y dir liéu, huan luyén mo hinh ngén ngit va moé hinh
dich. N6 ciing bao gém cac cong cu tuning cho cac mé hinh nay sir dung huan
luyén véi 18i t6i thiéu va danh gia két qua dich str dung diém BLEU. Moses
st dung cac chuan cong cu ngoai cho mot sb cong viée dé tranh sy trung lap,
nhu GIZA++[4](Och, et al., 2003) cho giong hang tir va SRILM cho m6 hinh
hoa ngdn ngtr.

Bo giai md Moses c¢6 kha ning chap nhan cac cau dau vao don gian,
cac mang rac roi hodc dan xen, twong tu nhu cic bd giai ma dich may thong
ké khac nhu MITLL/AFRL hoic hé thong ITC-irst. Bo giai ma dong thoi
cung tao ra cac loai output khac nhau, phan loai tir 1-best t&i n-best trong
danh sach va tir dién tur.

Moses sir dung cac chuan céng cu ngodi vi mot sb cong viée dé tranh
su trung 1dp, nhu GIZA++ cho gidong hang tir va SRILM cho md hinh héa

ngdn ngit. Pong thoi, boi cac tac vu thuong tén CPU, bd cong cu duoc thiét
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ké dé 1am viéc voi Sun Grid Engine trong méi trudng song song dé ting hiéu
qua dau ra.

pé théng nhét cac giai doan thtr nghiém, mot tién ich dugc phat trién dé
chay cac thir nghiém 13p lai. Giai phap ndy st dung cic cong cu bao gdm
trong Moses va yéu cau céc thay doi toi thiéu dé cai cai dit.

Bo cong cu duoc luu trit va phat trién trén sourceforge.net tir khi tao ra.
Moses c6 mot cong ddng nghién ctru dang hoat dong .

(Tai vé tai: http://sourceforge.net/projects/mosesdecoder/)

Noi c6 thé tim dugce rat nhiéu thong tin vé project nay. Moses 1a chu dé
ciia ndm cua Johns Hopkin University Workshop vé dich may [6] (Koehn
,2006). B0 giai ma 1a thanh phan quan trong nhét trong Moses. Pé lam giam
thiéu cac sai sot khi hoc cho cac nha nghién ctru, bd giai ma dugc phat trién

thay thé cho Pharaoh — mot bd gidi ma dya trén cum rat thong dung.

Nham 1am cho bd céng cu dé& dang phu hop véi cong dong, va viee
dong gop thém vao du an nay dé& dang, nhom phat trién da giit cic nguyén tic
sau khi phat trién bo giai ma:

Kha ning tiép can

Dé dang duy tri

Tinh linh hoat

D@ dang cho viéc phat trién theo nhom

Kha chuyén

N6 dugc phat trién trén nén C++ vi tinh hiéu qua, thiét ké theo module

va huéng ddi tuong.
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2.6. Qua trinh gidi ma

2.6.1. Hudn luyén cuc tiéu sai so (MERT)

Mo hinh dich c6 mot s6 mo hinh thanh phan (mé hinh ngdn ngit, md
hinh ddo tu, cac phuong phép tinh diém cum tir khac nhau, phat tir). Viéc xac
dinh trong sd cho cic mé hinh thanh phan nay kho thyuc hién bang tay (thir va
sai), trong khi no lai rit quan trong voi viéc toi wu chat lugng dich. Qua trinh
nay s& tim ra gia tri toi wu cua céc trong sd ndy. Cac cong viéc trong qua trinh
nay co thé la:

- Loc bang cum tu

Corpus dugc st dung cho MERT thuong 1a nho, trong khi bang cum co
thé rat 16n. Trong qué trinh hudn luyén, vin ban nguon s& dugc dich nhiéu
lan. Bé giam thoi gian dich, bang cum tur c6 thé duoc loc dwa vao van ban
ngudn. Viéc loc ndy dugc thyc hién bdi chuong trinh Perl run-filtered-

pharaoh.perl.
- Sinh n-t6t nhét (n-best)

Sinh n-tot nhat tirc 1a bo decoder dua ra n ciu dich t6t nhat thay vi chi

sinh mot cau duy nhat.
Vi du:
Cau tiéng Viét:
hé théng thong tinké toan.

1-best:

the  periodic  inventory system  ,the accounting information
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Thuc hi¢n MERT can cac cau dich c6 thé c6 cua mot cau nguodn. Vi so
cau nhu vay la rat 16n, danh sach n-tot nhat dugc st dung nhu mot xap xi cua

khong gian cac cau dich.
Vi du:

mert-moses.pl corpus/tuning/input corpus/tuning/reference bin/moses

model/moses.ini --working-dir tuning/ --rootdir scripts/

Cau I¢nh nay s¢ tao ra file moses.ini ¢6 chira cac tham so t61 uu sau qua

trinh huan luyén
Vi du vé mét sb tham sb cua file moses.ini chua dugc hudn luyén
# distortion (reordering) weight
[weight-d]
0.3
0.3
0.3
0.3
0.3
0.3
0.3
# language model weights
[weight-I]
0.5000

# translation model weights
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[weight-t]

0.20

0.20

0.20

0.20

0.20

Vi du vé mét sd tham sb cua file moses.ini dd duge huan luyén
# distortion (reordering) weight
[weight-d]

0.021687

0.139768

0.0502652

0.0364734

0.0326558

0.0561608

0.0750856

# language model weights
[weight-I]

0.0663156

# translation model weights
[weight-t]

0.0437612
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0.0218868
0.0477119
0.384068

Céc tham sé trong # translation model weights ban dau déu c6 gia tri 1a
0.2, nhung sau khi huin luyén di duoc thay d6i toi wu v6i cac gia tri khac

nhau.

2.7. Ap dung véi ciip ngdn ngir Viét — Anh

2.7.1.Xdy dung ngir liéu (corpus)

Trong xtr 1y ngdn ngit tu nhién bang théng ké, corpus 1a tai nguyén
khong thé thiéu. C6 nhiéu loai corpus khac nhau, tiy thudc vao bai toan va

phuong phap giai quyét ma yéu cau loai corpus thich hop.

Pé phat trién hé thong dich may thong ké, chung ta can c6 dit lidu dé
huén luyén (hoc). Dit liéu huan luyén cang 16n thi cang tét, nén duoc trich loc
ra tir cing mot linh vuc dich ma hé théng dich médy duoc st dung. Dir liéu st

dung trong dich may la dir liéu tho va song ngir.

B6 dit liéu huin luyén néu thuc hién b'fmg thu cong thi mét rat nhiéu
cong strc (chi phi dit). Trong phan nay trinh bay vé corpus va phuong phap
xay dyng corpus mot cach ty dong.

2.7.1.1. Tao corpus tho

O day ching ta chi can tao Corpus thd tiéng Viét, con Corpus tiéng
Anh chung ta str dung Corpus trong Penn Tree Bank.

Download file HTML: c¢é nhiéu chuong trinh download file siéu van

ban tir Internet. Trong d6 chung toi thay t6t nhat 1a TeleportPro. Chwong trinh

nay c6 thé download ca mot Website vé 6 cling.
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- Liy text: néu khong mudn viét bd phan tich file HTML (HTML
parser), ta st dung COMPONENT doc file HTML ctia Microsoft (mshtml).

- Chuan hoa: cong vi¢c chuan hoa bao gom:
+ Chuyén ma tiéng Viét (n€u can)

+ Loc bo cac file chira text xdu (trang quang cdo, tim viéc, v.v.) bang

heuristics.

+ Loc bo céac text xdu trong mdi file (tiéu d¢, quang céo, v.v.) bang
heuristics.

+ Chuan hoa vé bo dau thanh (hoa --> hoa, v.v.)

Panh du vin ban: Ching toi chi don gian thyuc hién danh dau ciu va
tir. Sau khi cat cau va phan doan tir, cau két qua dugc luu ra file str dung céc

nhan danh dau cau (<S></S>) va tir (#).
Vi du:
<S>Phan mém#may tinh#tu#khic phuc#su co#cua#IBM</S>

<S>Tap doan#IBM#cho bibt#sé#tung ra#thi truong#cac#phién
ban#méittcuatthai#phan mém#dua trén#cong nghé#dién toan#ty dong#, #gop
phan#thuc hién#muc tiéu#xdy dung#cong nghé#tu#siraficua#inganh cong
nghi¢p#may tinh#.</S>

<S>Hom qua#,#IBM#bat dau#ban#phién ban#méi#DB2 Version

8#cuattphan mémico so dit lidu#.</S>
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2.7.1.2. Tao corpus song ngiz

Mot cach tiép can hiéu qua va ré 1a thu thap van ban song ngir tir
Internet. Chung ta thuc cac bude sau ddy dé xay dung Corpus song ngit Anh-
Viét tir Internet (ciing c6 thé ap dung cho cac cip ngdn ngit khac):

- Download dif lidu vin ban trén Internet bang song ngit Anh-Viét dudi
dang file HTML.

- Thuc hién giong hang dir liéu van ban & muc file (twong g tén file
dir liéu tiéng Viét twong tmg voi tén file dit liéu tiéng Anh).

- Trich loc ra tit ca cac doan text tir cac file HTML trén tuong ung
Anh-Viét. Tuong tu nhu budce 2 trong viée xay dung Corpus tho.

- Thuc hi¢n vi¢c giong hang doan gitra hai ngdn nglt Anh-Viét, sau
budc nay, ta dugc cac doan song ngit turong tng Anh-Vigét.

- Thuc hién viéc giong hang cau, sau budc nay ta thu dugce cac cap cau
song ngtr Anh-Viét.

- Ttr Corpus song ngit nay, chung ta loai bé cac cau sai (kiém tra thu
cong). Chi gitr lai cac cip cdu ma chic chin ding.

- Thyc hién tién xtr 1y d6i voi ca hai ngdn ngit Anh-Viét. Coéng viéc
nay bao gdm: phén tich tir vung tiéng Anh, phan doan tiéng Viét, phan tich

hinh thai, ...

2.7.2. Phan doan tir trong corpus tieng Viét (Segmentation)

Bai toan phan doan tir tiéng Viét 1a cho trudc mot van ban tiéng Viét,
can xac dinh trong van ban d6 ranh gidi giita cac tir trong cau. Nhung khac
v6i mot s6 tiéng nudc ngoai nhu tiéng Anh, thi trong tiéng Viét ranh gidi giira

cac tir nhiéu truong hop khong phai 1a dau cach tréng. Vi du, trong cau noi
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“phan_doan tir tiéng Viét 1a mot bai_toan quan_trong”, chung ta c6 thé thay
dau cach tréng khong phai 1a ddu hiéu dé nhan ra ranh gidi cua céc tir.

Hién nay c6 nhiéu phuong phap phan doan tir trong tiéng Viét, d6 la:

2.7.2.1. Phuong phap Maximum Matching

Phuong phap khép tdi da (MM-Maximum Matching) hay con goi 1a
LRMM-Left Right Maximum Matching. Phuong phap nay sé duyét mot ngir
hoac cau tu trai sang phai va chon tir cé nhiéu am tiét nhat c6 mat trong tur

dién va cu thuc hién 1ap lai nhu vay cho dén hét cau.

Dang don gian ctia phuong phap dung dé giai quyét nhap nhang tir don.
Gia str chung ta c6 mot chudi ky tu C1, C2, ..., Cn. Chung ta s& 4p dung
phuong phap tir dau chudi. Pau tién kiém tra xem C1 c6 phai la tir hay khong,
sau d6 kiém tra xem C1C2 c6 phai 1a tir hay khong. Tiép tuc thyc hién nhu
thé cho dén khi tim dugc tir dai nhat.

Dang phirc tap: Quy tic ctia dang nay 1a phan doan tir. Thong thudng
nguoi ta chon phan doan ba tir ¢6 chiéu dai toi da. Thuét toan bat dau tir dang
don gian, cy thé 12 néu phat hién ra nhiing cach tach tir gdy nhap nhang, nhu &
vi du trén, gid st C1 1a tir va C1C2 cling 1a mdt tu, khi d6 ching ta kiém tra
ky tu ké tiép trong chudi C1, C2, ..., Cn dé tim tat ca cac doan ba tir c¢6 bat
dau véi C1 hodc C1C2.

2.7.2.2. Phuong phdp Transformation-based Learning (TBL)

Phuong phép hoc cai bién (TBL) tiép can dua trén tap ngi liéu da ddnh
dau. Theo cach tiép can nay, dé huin luyén cho may tinh nhdn biét ranh gi6i
gitta cac tir, ta s& cho may “hoc” cdc cAu mau trong tip ngit liéu dd dugce danh
ddu ranh giéi giira cac tir dung . RS rang chung ta thiy phuwong phap rat don

gian, vi chi can cho may hoc cac tap cau mau va sau d6 may s€ tu rat ra quy
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luat ctia ngdn ngit va dé tir 46 s& ap dung chinh xac khi c6 nhimg ciu dung
theo luat ma may da rat ra. Va rd rang dé tach tir duoc hoan toan chinh xac
trong moi truong hop thi doi hoi phai c6 mot tap ngit lidu tiéng Viét that day
da va phai duoc huén luyén 1au dé co thé rat ra cac luat day du.
_2.7.2.3. Phuong phdp dya trén thong ké tir Internet va thudt gidi di

truyeén

Phuong phap tach tach tir tiéng Viét dya trén thong ké tir Internet va
thuat giai di truyén — IGATEC (Internet and Genetics Algorithm based Text
Categorization for Documents in Vietnamese) 1a mot hudng tiép can mdi
trong tach tlr vdi muc dich phan loai vin ban ma khong can dung dén mot tir
dién hay tap ngir liéu hoc nao. Hudng tiép can nay két hop giira thuat toan di

truyén (Genetics Algorithm - GA) voéi dit liéu thong ké duoc 1ay tir Internet.

2.7.3. Panh gid theo dir liéu huan luyén

Panh gia theo dir liéu huin luyén 1a viéc ta thay doi kich thudc cua tap
ngit liéu dau vao, viéc thay doi ndy 1a qua trinh 1am ting hodc giam sb cau (s6
dong) trong cip ngit liéu dau vao d6. Viéc thay ddi dit liéu huan luyén s& 1am
anh huong dén moé hinh dich, mé hinh ngon ngi, ... tir 46 anh huong rat 16n

dén qua trinh danh gia chat luong cua dich may.

2.7.4. Banh gia theo mo hinh giong hang tw trong van ban

Cong cu dung dé giong hang tir pho bién nhét hién nay 1a GIZA++. Ban
dau, ngir liéu song ngir Anh — Viét dugc giong hang tir ca hai phia, tir tiéng
Anh sang tiéng Viét va tir tiéng Viét sang tiéng Anh. Qu4 trinh ndy tao ra hai
giéng hang tir. LAy phan giao hai giong hang tir ndy chung ta s& co giong

hang tir v6i do chinh xac cao (high-precision).
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Trong dich may thong ké, ngoai sir dung GIZA++ dé gidng hang, ngudi
ta con su dung giong hang Cross-EMword Aligner (Berkerly). Cross-EMword
Aligner 13 phdn mém giéng ma ngudn md dua trén phuong phap giong hang
Alignment by Agreement. Phuong phap nay dua trén sy quan sat, du doan
phan giao nhau ciia 2 mo hinh so vé&i tirng mé hinh riéng ré. Sau khi du doan
ca 2 mo hinh théng nhat, thém mot budc thi ba d6 13 “théa thuan” gifta 2 mo

hinh nay.

S6 hod boi Trung tam Hoc lieu — DHIN  http://www.lrc.tnu.edu.vn



46

CHUONG 3 - THU NGHIEM VA PANH GIA
3.1. Cong cu tién xir Iy cho hé dich
3.1.1. Méi truong trién khai
Phan cing: Bo xur Iy Core i5, RAM 3GB, HDD free 250GB
Phin mém: Hé diéu hanh Ubuntu 12.04 64 bit

3.1.2. Chudn bj dit li¢u dau vao cho hé dich
Dit liéu dau vao 1a dit liéu song ngir Viét — Anh Str dung gﬁn 70.000 cap
cau Viét — Anh.
3.1.3. Hudn luyén mé hinh dich
- Sir dung bd cong cu ma nguén mé Moses ( da dugc trinh bay & chuong 3)
- Sur dung mo6 hinh ngoén ngit SRILM
- GIZA++ 1a chuong trinh dung dé giong hang tir va trinh tu cta cac tir
trong corpus song ngit nham muc dich lién két cic mo hinh phy thudc vao 16p
tu. GIZA++ thyc thi mo hinh dong hang HMM: Baum Welch training, thuat

toan Forward-Backward...; GIZA++ 1a bién thé ciia md hinh IBM 3 va 4.
GIZA dugc thiét ké va viét bai Franz Josef Och.
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3.2. Két qua thuc nghiém

3.2.1. Dir lidu dau vao

D6 dai Tén tép tin
Dir liéu Ngon ngit | Cau Tur C
trung binh thuc nghiém
Tiéng Anh | 74642 | 1096072 | 14.68 50001b_train.en
Tiéng Viét | 74642 | 1140470 | 15.27 50001b_train.vn
Tiéng Anh | 54643 | 614578 |11.24 50001b_train.en
Tiéng Viét | 54643 | 580754 | 10.62 50001b_train.vn
Tiéng Anh | 44638 | 498041 |11.15 50001b_train.en
Dit lidu
huénluyen | Tiéng Viét | 44638 | 463795 |10.39 50001b_train.vn
Tiéng Anh | 34638 | 356602 | 10.29 50001b_train.en
Tiéng Viét | 34638 | 334097 | 9.64 50001b_train.vn
Tiéng Anh | 24638 253886 | 10.30 50001b_train.en
Tiéng Viét | 24638 |239951 |9.73 50001b_train.vn
Dit licu didu Tiéng Anh | 201 cau | 2403 11.95 50001_dev.en
Chinh tham 6 | Tine vigt | 201 cau | 2221 11.04 50001_dev.en
D liéu Tiéng Anh | 500 cau | 5620 11.24 50001 _test.en
danh gia Tidng Viét | 500 cau | 5264 | 10.52 50001 test.vn

S6 hod boi Trung tam Hoc lieu — DHIN  http://www.lrc.tnu.edu.vn



http://50001b_train.vn/
http://50001b_train.vn/
http://50001b_train.vn/
http://50001b_train.vn/
http://50001b_train.vn/
http://50001_test.vn/

48

3.2.2. Qud trinh chudn bi dit liéu va hudn luyén

3.2.2.1. Chudn bj di ligu
~[tools/moses/scripts/tokenizer/tokenizer.perl -1 vn
<~/tools/Work/50001_utf8/Baseline/data/50001b_train.vn.1 >
~/tools//Work/50001_utf8/Baseline/data/50001b_train.tok.vn
~[tools/moses/scripts/tokenizer/tokenizer.perl -1 fr
<~/tools/Work/50001_utf8/Baseline/data/50001b _train.vn.1 >
~/tools/\Work/50001_utf8/Baseline/data/50001b_train.tok.vn
~[tools/moses/scripts/tokenizer/lowercase.perl <
~/tools/Work/50001_utf8/Baseline/data/50001b_train.tok.vn >
~/tools/Work/50001_utf8/Baseline/data/50001b_train.lower.vn
~[tools/moses/scripts/tokenizer/lowercase.perl <
~/tools/Work/50001_utf8/Baseline/data/50001b_train.tok.en >
~/tools/Work/50001 utf8/Baseline/data/50001b _train.lower.en

3.2.2.2. Hudn luyén mé hinh ngén ngir
~[tools/srilm/bin/i686-m64/ngram-count -order 3 -interpolate -kndiscount -
unk -text ~/tools/Work/50001 utf8/Baseline/Im/50001b_train.lower.en -Im
~/tools/Work/50001 utf8/Baseline/Im/5001b.srilm

3.2.2.3. Sinh ra bang cum tur
~[tools/moses/scripts/trainning/train-model.perl -roor-dir
~/tools/Work/50001_utf8/Baseline -corpus

~/tools/Work/50001 utf8/Baseline /data/50001b _train.lower \-f vn -e en -
alignment grow-diag-final-and -reordering msd-bidirectionnal-fe \-Im
0:3:HOME/Work/50001_utf8/Baseline/lm/50001b.srilm:8 -external-bin-dir
~[tools/bin >& ~/tools/Work/50001_utf8/Baseline/tranning.out &
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~[tools/moses/scripts/tokenizer/tokenizer.perl -1 en
<~/tools/Work/50001_utf8/Baseline/data/50001 dev.en.1 >
~/tools/Work/50001_utf8/Baseline/data/50001_dev.tok.en
~[tools/moses/scripts/tokenizer/tokenizer.perl -1 en
<Work/50001_utf8/Baseline/data/50001 dev.vn.1 >
Work/50001 utf8/Baseline/data/50001 dev.tok.vn
~[tools/moses/scripts/tokenizer/lowercase.perl <
~/tools/Work/50001_utf8/Baseline/data/50001_dev.tok.vn >
~/tools/Work/50001 utf8/Baseline/data/50001_dev.lower.vn
~[tools/moses/scripts/tokenizer/lowercase.perl <
~/tools/Work/50001_utf8/Baseline/data/50001_dev.tok.en >
~/tools/Work/50001 utf8/Baseline/data/50001 dev.lower.en
~/tools/moses/scripts/tokenizer/tokenizer.perl -1 fr <
~/tools/Work/50001 utf8/Baseline/data/50001 test.vn.1 >
~/tools/Work/50001 utf8/Baseline/data/50001 test.tok.vn
~[tools/moses/scripts/tokenizer/tokenizer.perl -1 en <
~/tools/Work/50001 utf8/Baseline/data/50001 test.en.1 >
~/tools/Work/50001_utf8/Baseline/data/50001 _test.tok.en
~[tools/moses/scripts/tokenizer/lowercase.perl <
~[tools/Work/50001_utf8/Baseline/data/50001 _test.tok.en >
~/tools/Work/50001_utf8/Baseline/data/50001 _test.lower.en
~[tools/moses/scripts/tokenizer/lowercase.perl <
~[tools/Work/50001 utf8/Baseline/data/50001_test.tok.vn >
~/tools/Work/50001_utf8/Baseline/data/50001_test.lower.vn
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3.2.2.4. Training tham sé ciia mé hinh dich mdy
~/tools/Work/corpus5000 nohup nine
~[tools/moses/scripts/training/mert-moses.pl
~/tools/Work/50001_utf8/Baseline/tuning/50001_dev.lower.vn
~/tools/Work/50001_utf8/Baseline/tuning/50001_dev.lower.en
~[tools/moses/bin/moses
~/tools/Work/50001 utf8/Baseline/moses.ini -mertdir ~/tools/moses/bin/&>
~/tools/Work/50001 utf8/Baseline/tuning/mert.out &
~[tools/moses/scripts/reuse-weights.perl
~/tools/Work/50001_utf8/Baseline/tuning/moses.ini <
~/tools/Work/50001 utf8/Baseline/model/moses.ini >
~/tools/Work/50001_utf8/Baseline/tuning/moses-tuned.ini
~[tools/moses/scripts/training/filter-model-given-input.pl
~/tools/Work/50001_utf8/Baseline/evaluation/50001_test.lower
~/tools/Work/50001_utf8/Baseline/tuning/moses-tuned.ini
~/tools/Work/50001_utf8/Baseline/evaluation/50001 _test.lower.vn

3.2.2.5. Dich ra vin ban tiéng anh
:~/tools/Work/50001_utf8/Baseline$ nohup nice ~/tools/moses/bin/moses -
config ~/tools/Work/50001_utf8/Baseline/tuning/moses-tuned.ini -input-file
~[tools/Work/50001 utf8/Baseline/evaluation/50001_test.lower.vn 1>
~[tools/Work/50001 utf8/Baseline/evaluation/50001 _test.tuned.output 2>
~/tools/Work/50001 utf8/Baseline/evaluation/tuned.decode.out &
~[tools/moses/bin/moses -config
~/tools/Work/50001_utf8/Baseline/evaluation/50001 _test.lower/moses.ini -
input-file ~/tools/Work/50001_utf8/Baseline/evaluation/50001 _test.lower.vn
1> ~/tools/Work/50001_utf8/Baseline/evaluation/50001_test.tuned-
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filtered.output 2> ~/tools/Work/50001_utf8/Baseline/evaluation/tuned-
filtered.decode.out &
~/tools/moses/scripts/recaser/recase.perl -model
~/tools/Work/50001 _utf8/Baseline/recaser/moses.ini -in
~/tools/Work/50001_utf8/Baseline/evaluation/50001 test.tuned-
filtered.output -moses ~/tools/moses/bin/moses >
~/tools/Work/50001 _utf8/Baseline/evaluation/50001 test.tuned-
filtered.output.recased
~[tools/scripts/detokenizer.perl -1 vn <
~/tools/Work/50001 _utf8/Baseline/evaluation/50001 test.tuned-
filtered.output.recased >
~/tools/Work/50001 _utf8/Baseline/evaluation/50001 test.tuned-
filtered.output.detokenized

3.2.2.6 Ddnh gid két qua
~/tools/Work/50001_utf8/Baseline/plain2sgm -r test
~/tools/Work/50001_utf8/Baseline ~/tools/Work/50001_utf8/Baseline
~/tools/Work/50001 utf8/Baseline/data/50001 test.vn.1
~/tools/Work/50001 utf8/Baseline/50001_test.vn.sgm
~/tools/Work/50001 utf8/Baseline/plain2sgm -s test
~[tools/Work/50001 utf8/Baseline ~/tools/Work/50001_utf8/Baseline
~/tools/Work/50001_utf8/Baseline/data/50001_test.en.1
~/tools/Work/50001 utf8/Baseline/50001 _test.en.sgm
~[tools/Work/50001_utf8/Baseline/plain2sgm -t test
~/tools/Work/50001_utf8/Baseline ~/tools/Work/50001_utf8/Baseline
~/tools/Work/50001_utf8/Baseline/evaluation/50001 _test.tuned-
filtered.output ~/tools/Work/50001_utf8/Baseline/50001_test.tuned-

filtered.output.sgm
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~/tools/Work/50001_utf8/Baseline/mteval-v1lb.pl -r
~/tools/Work/50001_utf8/Baseline/50001_test.vn.sgm -s
~/tools/Work/50001_utf8/Baseline/50001_test.en.sgm -t
~/tools/Work/50001_utf8/Baseline/50001 _test.tuned-filtered.output.sgm -c

3.3. Panh gia va phan tich két qua theo mot sd tiéu chi nhu ¢& dir liéu huan

luyén, chiéu tang cua do dai cum tu.

3.3.1. Pdnh gid va phan tich keeys qud theo c& dir liéu hudn luyén.

Ta thay doi kich ¢& cta dit liéu hudn luyén 1an luot 1 20.000,
30.000,40000, 50.000 , 70000 cap cau, sau d6 thuc hién danh gia chét luong
dich dwa vao diém BLEU. Piém BLEU cang cao thi chat lugng dich cang tbt.

Cau 20.000

30.000

40.000 50.000 70.000

Diém Bleu 8.2

9.5

12.6 141 17.7

Bang 6: So sanh diém BLEU ciia bang cum tir

4 . Mot s6 két qua sau khi dich tir tiéng Viét sang tiéng Anh

Xin chao

hello

t6i yéu em

I love you

toi dwgc dua cho cai dia

I was taken for the plate

ky nghi mat & Ai Cap

a holiday er egypt .

hom nay troi mwa

today it rains

cira hang cua toi

my shop

anh toi dang di boi

my brother is to go swimming

chi toi 1a gido vién

my sister is teacher

Em gai toi 1a bac si

my sister is the teacher
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KET LUAN

Luan van di dua ra phuong phap dich may thong ké dua trén cum tir 13
mot trong nhimg phuong phap dich dang dugc ap dung rong rai trén thé gisi.
vi du nhu Google, Vietgle, Systran...vvv . n6 da khéc phuc duoc cac nhuoc
diém cua dich may dua vao tur va dua vao luat. Tir mé hinh do t61 da nghién
ctru va tng dung vao dich ngdn ngit Viét  Anh. Mic du chat luong dich chua
cao, nhung khi chiing ta cai tién mo hinh dich dong thoi dua nhiéu di liéu
nguon hon nira, chat lugng dich s& duoc nang 1én

1. Céc cong viéc dat dugc cua luan van

- Trinh bay dugc tong quan vé hé dich may dic biét 1a dich may thong
ké dua vao cum tir.

- Giai thich duoc bd cong cu ma ngudn md Moses.

- Thir nghiém mé hinh dich may va cho két qua twong d6i kha quan

2. Huéng phat trién

Véi nhitng két qua dat duoc trong luan vin ndy, trong tuong lai hi vong
s& cai thién dugc chat luong dich va thoi gian dich bﬁng cach cdp nhat
cac nglt liéu dau vao du 16n, giam kich thudc cua bang cum tir, thay doi
mot vai tham sb dé qua trinh huéan luyén cdc mo hinh duoc tdt hon, cai tién

mot sO mo6 hinh dao cum....
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