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LOI NOI PAU

Chit viét tiéng Viét ciia ching ta c6 mot dic trung rét riéng biét do 1a ¢ su xuét
hién ctia cac du thanh va dau cua cac ky tu. Didu nay gitp cho tiéng Viét “thém thanh,
thém diéu”. Tuy nhién, chinh viéc “thém thanh, thém diéu” nay lam cho viéc gd tiéng

Viét trd nén ton nhiéu thoi gian hon.

Trong cudc séng hién dai ngay nay, viée str dung cac (mg dung céng nghé théng
tin dé trao d6i va truyén thong tin cang trd 1én pho bién. Hang ngay, ching ta doc va
nhén dugc rat nhiéu e-mail, blog, nhitng tin nhin messenger... nhung mot s trong dé
lai dugc truyén bai chir tiéng Viét khong dau. Chung ta that 13 vat va khi phai vira doc
vira doan ndi dung. Chinh vi vay phat trién mot cong cu gitp thém dau tiéng Viét vao

van ban khong dau 1a viéc rat can thiét va tha vi.

Hién nay d c¢6 nhiéu nhom nghién ciru da phat trién cac phan mém cho bai toan
thém dau cho vin ban Tiéng Viét. C6 thé ké dén nhu: VietPad 1a mot chuong trinh text
editor Viét Unicode dugc phat trién boi Quan Nguyén va nhom phat trién trén
http://vietpad.sourceforge.net. viAccess, phan mém bo dau tiéng viét online tai dia chi:

http://vietlabs.com/vietizer.ntml. AMPad cua Tran Triét TAm duoc nang cip cua

chuong trinh “AutoMark” c6 thé chuyén ddi chinh xac dén khoang 80% hoic
hon.VietMarker, dugc phat trién boi nhom nghién ciru 1a giang vién va sinh vién Hoc
vién Cong nghé Buu chinh Vién thong, dat dugc do chinh xéc cao, dén 93%, ... Cac
tiép can cho cac hé thdng trén chu yéu st dung phuong phap tach tir va so khép voi Tir

dién.

Trong d¢é tai nay, chung t6i huéng dén viéc giai quyét bai toan thém diu cho vin
ban tiéng viét theo mo hinh dich may théng ké. Dich may bang phuong phap thong ké
(Statistical Machine Translation) 1a mot hudng tiép can cho dich may da va dang thu
hat duge rat nhidu sy quan tim cia cong ddng nghién ciru trong linh vue xtr Iy ngon
ngir ty nhién hién nay. Thay vi x4y dung cac tir dién, cic ludt chuyén ddi bang tay, hé
dich nay tu dong xay dung cac tir dién, cac quy luat dua trén két qua thong ké c6 duoc
tor dir liéu. Chinh vi vay, dich may dya vao théng ké co tinh kha chuyén cao, co kha

nang 4p dung dugc cho cip ngdn ngir bat ky.


http://vietpad.sourceforge.net/
http://vietlabs.com/vietizer.html

Luén vin dwoc to chire thanh 3 chwong véi ndi dung nhu sau:

Chuong 1: Tong quan vé bai toan thém dau cho van ban Tiéng Viét: trong d6
trinh bay vé bai toan va gidi thiéu cac hé thdng da cé cho bai toan nay.

Chuong 2: Gidi thiéu mé hinh dich may thong ké cho bai toan thém dau cho
vian ban tiéng Viét,

Chuong 3: Thuc nghiém: 1a cac gidi thiéu vé viée sir dung cac hé ma nguén mo
SRILM, GIZA++, MOSES phuc vu cho hé dich may théng ké va cac két qua khi su
dung hé nay dé thém dau cho van ban tiéng Viét,

Va cuo6i cung la phan Két luan.



CHUONG 2: TONG QUAN VE BAI TOAN THEM DAU CHO VAN
BAN TIENG VIET

2.11 Phat biéu bai toin
Bai todn c6 thé duoc phat biéu nhu sau:

_ Input: Cho mét vin ban tiéng Viét khong dau.

OutPut: Chuyén vin ban khong déu nay thanh c6 dau.

Str dung phwong phap dich may théng ké dé bién dich.

2.1.2 DPic diém
Véi su xuat hién cta cac ddu thanh ciing nhu dau cua cac ky tu, da l1am phong

pht thém cho ngdn tir tiéng Viét, va ciing gbp phan ting do biéu cam cia tiéng Viét.

Dau thanh 13 phan “bat kha phan” trong am tiét tiéng Viét. Khi loai bé dau
thanh, viéc hiéu nghia tir, gdm mot hay nhiéu am tiét két hop v6i nhau, tré nén kho
khin va dé gay hiéu lam.

DPé thém dau, trude tién, ta can phai xac dinh ranh gidi tir. Bai toan xac dinh
ranh gidi tir d6i v4i vin ban tiéng Viét co dau da 1a mot viéc thir thach, thi khi khong
c¢6 dau, viéc nhan dién ranh gidi tir trong tiéng Viét cling nhu mot sd ngdn ngit Chau A
khac, mot tir chinh ta c6 thé khong tuong tmg véi mot “tir” trén vin ban. Doi véi cac
thtr tiéng Chau Au, ta c6 thé d& dang nhdn ra mot tir, do cac tir duwoc phan cach boi
khoang trang. Piéu nay lai khong ding véi tiéng Viét. Trong tiéng Viét, cac tiéng_hay
con goi 1a 4m tiét duoc phan cach boi khoang trang, chir khong phai tir.

Sau khi d4 nhan dién duoc ranh gidi tir, ta can phai xac dinh cho ding tir c6 dau
nao co6 dang thé hién khong dau nhu vay. Viéc xac dinh nay cling gay nhiéu kho khan,
khi tir mot tir khong diu c6 thé co nhiéu tir ¢6 dau tuong tng véi no.

Vi du 1-1 : Tir khong déu “me” ¢6 3 tir c6 ddu twong tng 1a “me”, “mé” va

[13 N0

me .

Do d6, sau khi d3 giai quyét xong bai toan tach tir tiéng Viét khong diu, ta can

phai giai quyét thém bai toan xac dinh tir c6 dau thich hop vai tir khong dau do.
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2.2 Gioi thiéu cong trinh da co
2.2.1 AMPad

AMPad 1a chuong trinh chuyén d6i loai tiéng Viét khong diu sang tiéng Viét c6
dau thudc dang kha chuyén nghiép. Thuc chit n6 13 ban nang cip cia chuong trinh
“AutoMark” di duogc tac gia Tran Triét Tam & Cuc thdng ké Da Ning tung ra trudc
day.AMPad c6 thé co chuyén ddi chinh xac dén khoang 80% hodc hon cic doan vin
dang chinh luan xa hoi, hodc khoa hoc thuong thirc... trén cac sach bao hién nay va no
chi “chao thua”, tirc dodn sai dén hon 50% & cac ciu van thudc dang chuyén nganh
sau, hodc & cac linh vuc van hoc, tho ca... v6i ciu tric cAu von qua phuc tap va lam

ngir nghia.
Em da st dung nhiéu cau trén nhiéu to bdo dé “thir sttc” AMPad va cong nhan

rang né 1a mot cong cu “siéu hitu dung” cho nhitng nguodi danh may tiéng Viét dang

“mo ¢0”. Sau day 1a mot s6 vi du:

& Untitled - AMPad

File Edit Search Funckion Options Help

Ban i h&y dén gué huong ching dil
Mogérm rnt bign xanh xa tit ch&n troi,

Mghe sang v dat dao hign ca,

Y0t phi lao gia thdi bén b

Budm wueth cénh vugt sdng ra ngodi khoi,
Trong n&ng hdng bing 1&n s&ng nogdi.

| [ Abc >>> | AutoMark-Sawe | AutoMark |
Hinh 1.2.1-1 Thém d4u tiéng Viét ty dong bang AMPad

Mic du van co sai sot nhung AMPad thuc sy 13 mot cong cu tuyét chiéu gﬁn

nhu “ddc nhat v6 nhi”, khong nhiing that sy c¢6 hi€u qua vdi chinh nguoi Viét ma con

1a cong cu vo cung hitu dung cho nhitng ngudi nude ngoai dang hoc tiéng Viét.

2.2.2 VietPad
VietPad 12 mot chuong trinh text editor Viét Unicode diy du tinh ning c6 thé

chay trén cac may computer c6 gan Java Runtime Environment, nhu cic may c6 hé
diéu hanh Windows, Linux/Unix, Mac OS X, hay Solaris. VietPad dugc phat trién bai
Quan Nguyén va nhém phét trién trén http://vietpad.sourceforge.net. Nguoi s dung
c6 thé danh chir Viét twong thich véi tiéu chuan Unicode dung nhing cach danh phd
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thong nhu 16i Telex, VNI, hay VIQR/Vietnet. VietPad hd tro file va text Drag-and-
Drop va kha ning bo ddu théng minh.

Untitled - VietPad
File Edit Wiew Format Kevboard Tools Help

Nmesa 88 OO0 & Vv o »

(>

Ban i hay den que huong chung toi!
Mgam mat bien xanh xa tt chan troi)|
Mghe song wo dat dao bien ca,

Wit phi lao gio thoi ben bo.

Buom w0 canh wuot song ra ngoai ko,
Tromng narng hong bung len sang ngoi.

Hinh 1.2.2-2 G tiéng Viét khong dau trén VietPad

Khing toa - VietPad
Taptin Soanthdo Canhtri Binhdang Banphim C8ngeou  Tro gidp

[*

Barn o hay dén qué hurioing ching 5
Mgdm mét bign xanh xa gt chin e,

Mghe s8ng v& dat ddo bign ca,

YL phi lao gidd thil bEn bad,

BLISmM wUGh canh wUigt s8ng ra ngod khd,
Trong nang hdng bling 1En sang ngd.,

Hinh 1.2.3-3 Vin ban sau khi thuc hién chitc ning thém dau tiéng Viét caa
VietPad

2.2.3 VviAccent
Phan mém bo diu tiéng viét online tai dia chi:

http://vietlabs.com/vietizer.html
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viAccent: thém dau tiéng Viét tu déng
G& hodc copy van ban tiéng Viét khdng dau vao 6 dudi day. Chudng trinh s&

in ra madi cdu trén mét déng riéng. D& cd két qua tét, hdy nhap van phong viét
chuan.

Ban oi hay den gue huong chung toi!
Ngam mat bien xanh xa tit chan troi,
Hghe =song vo dat dao bien ca,

Vut phi lao gio thoi ben bo.

Buom vuon canh vuot sond ra ngoai khoi,
Trong nang hong bung len sang ngoi.

Chon téc dd chay: thing thudng cang cham cang cho két qua chinh xac.
® Nhanh nhat | ONhanh | Ovira | © Cham vira | © Cham | © Cham nhit

| Thém dau |

Hinh 1.2.3-4 : G tiéng viét khong dau trén viAccent
Két qua thu duoc sau khi 4n vao nut thém dau:
ban oi hiy den qué hwong ching t6i

ngam mat bién xanh x3 tlt chan trod. nghe song vo ﬂat dao bién ca. ikt phi la::r gio théi bén bér.
budm virdm canh wirot song ra ngoai khéi, trong ning hong bing 1én sang ngdi

2.2.4 VietMarker

VietMarker, mot phén mém Viét vira ra mét s& gitp ban thém dau tu dong vao
cac van ban tiéng Viét khong dau.

VietMarker duoc phat trién boi nhom nghién ctru 13 giang vién va sinh vién Hoc
vién Cong nghé Buu chinh Vién thong (vietmarker@gmail.com). Bing viéc 4p dung
cong ngh¢ madi, viéc thém diu tu dong dat dugc dg chinh xac cao, dén 93% véi da
dang thé loai van ban trong cac chu dé, linh vuc khéc nhau.

Phan mém duoc viét bang ngdn ngit Java, va dugc phat trién thanh mot Add-on

dung cho bd tmg dung vin phong mi ngudn mé Open Office. Chung t6i lya chon giao
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dién 1ap trinh Gng dung danh cho Open Office v&i ngdn ngit Java dugce cung cip tai
http://api.openoffice.org/ dé tao Add-on.

Add-on Diu Viét duoc cai dit va sir dung mot cach dé dang, thuan tién véi
nhing thao tic don gian giup cho ngudi ding giam dang ké thoi gian soan thao vin
ban, hodc dich mét cach phu hgp nhat nhitng doan vian ban tiéng Viét khong dau sang

van ban c6 dau tuong tng.

B Untitled 1 - OpenOffice.org Writer

Fie (BT 1ot Formet Table Tooks Window Help x
. A9 — .
A w2 B SR Y[ ®-¢ B @E-»v NPEETQ O i~ v ¢
¢l | Text body | [Times New Roman vi[n & B 7 U |g|§ == ee A-W-8 -
IE s O I O O T O s A
Ban o1 hay den qué huong chung to1! 1
I- Ngam mat bien xanh xa tit chan troi 1
Vut ph lao g10 thor bén b,
Buom viron canh vuret song ra ngoa khot,
Trong nang hong bung lén sang ngo1.
)|
B
- 5]
< il &3]
Page 11 | Defaule | Enolish (US4} |msmr |50 [+ || |GPRM o+ @ | 100%

Hinh 1.2.4-5 Vin ban sau khi thuc hién chirc nang thém dau cua Vietmarker

Ngoai ra con c¢6 mdt sO phan mém thém dau tiéng Viét khac nhu la

www.easyvn.com, VnMark...
2.2.5 Hudng tiép can trong deé tai

Dé xuat 1a sir dung phuong phap dich may thong ké dé giai quyét bai toan. St
dung céc luat Bayes dé mo hinh lai kha nang dich cho viéc dich mot cau khong dau f
sang cau tiéng viét e nhu sau:

argmax_p(e|f) = argmax_(fle) (e)

N6 cho thé hién mé hinh ngd ngir e va mo hinh dich véi p(fle)

14



CHUONG 3: GIOI THIEU MO HINH DICH MAY THONG KE

3.1 Gidi thi¢u

Dich mdy bang phwong phdp théng ké (Statistical Machine Translation) da
chtng t6 1a mot hudng tiép can day day tiém ning bai nhirng wu diém vuot troi so véi
cac phuong phap dich may dua trén ca phap truyén thdng qua nhiéu thir nghiém vé
dich may. Thay vi xay dung cac tir dién, cac luat chuyén doi bang tay, hé dich nay tu
dong xay dung céac tir dién, cac quy luat dua trén két qua théng ké c6 duogce tir dir lidu.
Chinh vi vay, dich may dya vao théng ké co tinh kha chuyén cao, c6 kha ning 4p dung
duge cho cip ngdn ngit bat ky. Hé thong SMT duge dé xuit 1an dau tién béi Brown
nam 1990 sir dung mé hinh kénh nhiéu (noisy channel model) va da phat trién ap dao

trong nganh MT nhiéu nim tré lai day.

Trong phuong phap dich truc tiép, timg tir duge dich tir ngon ngit ngudn sang
ngodn ngit dich. Trong dich dua trén ludt chuyén doi, dau tién ching ta can phai phan
tich cti phap ciia cau vao, r0i ap dung cac luat chuyén d6i dé bién do6i cau tric cau nay
& ngdn ngit ngudn sang ciu tric ciia ngdn ngir dich; cudi cing ta méi dich ra cau hoan
chinh. Dbi véi dich lién ngit, cdu vao dugc phan tich thanh mot dang biéu dién triru
tuong hoa vé ngit nghia, dugc goi 1a “interlingua”, sau d6 ta tim cach xdy dung cau
dich phu hop nhét véi “interlingua” nay. Dich mdy théng ké c¢6 cach tiép can hoan toan
khac, kha nang dich c6 duogc la dya trén cac mo hinh théng ké dugc huin luyén tir cac

ngir liéu song ngir.

Mo hinh cta Brown (hay con goi 1a mé hinh IBM) biéu dién qué trinh dich
bang mot mo hinh kénh nhidu bao gdm ba thanh phan: mét mé hinh dich (translation
model), c6 nhiém vu lién hé cac tu, cum tur tuong tng cua cac ngdn ngtr khac nhau;
mot mo hinh ngén ngir (Language Model), dai dién cho ngon ngir dich; mot b¢ gidi ma
(decoder), két hop mo hinh dich va mé hinh ngon ngir dé thuc hién nhiém vu dich.

Thudng thi LM duoc gan trong s cao hon cac thanh phan khac trong hé thong
dich, boi vi ngit liéu don ngit dung dé huin luyén LM 16n hon nhiéu ngit liéu song ngi,
do d6 c6 do tin cdy lon hon. Och da chi ra rﬁng viéc tang kich c& ctia LM cai thién

diém BLEU - tiéu chuan pho bién dé danh gia chét luong dich may.
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LM Size
2.1.1-6 Tang kich ¢& LM cai thién diém BLEU

Trong mé hinh dau tién cta Brown, mo hinh dich dya trén kiéu fr-thanh-rr va

BLEU Score

chi cho phép 4nh xa mot tir trong ngdn ngit ngudn dén mot tir trong ngdn ngir dich.
Nhung trong thuc té, 4nh xa nay co thé 13 mot-mot, mot-nhiéu, nhiéu-nhiéu hodc mot-
khong. Thé nén nhiéu nha nghién ciru da cai tién chat lugng ciia SMT bang cach st

dung dich dva trén cum (phrase-based translation) .
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Ngon ngir nguén ( f)

l

Tién xtr Iy }

j' : N M0 hinh ngdn nglr P(e)
Bo giai ma ‘ .
f =argmaxPr(e| f) |, s _
T Mo hinh dich P(f | e)

A 4

[ Hau xur ly }
|
'

Ngon ngir dich (e)
2.2.1-7 Kién trac ctia mot hé théng SMT
3.2 Nguyén ly va cac thanh phin:

Cho trudc cau ngdn nglt ngudn f, muc tiéu cua mo hinh dich may la tim ra cau e

cua ngon ngir dich sao cho xéc suat P(e|f) 1a cao nhat.

C6 nhiéu cach tiép can dé tinh duoc xac suat P(e[f), tuy nhién cach tiép can truc
quan nhit 13 4p dung cong thirc Bayes:
P(e)P(fle)
P(elf) =
P(f)

Trong d6 P(fle) 1a x4c suit ciu ngdn ngir ngudn 13 ban dich cua ciu ngdn ngir
dich, con P(e) 13 x4c sudt xuat hién cdu e trong ngdn ngir. Viéc tim kiém ciu e* phu
hop chinh 13 viéc tim kiém e* 1am cho gia tri P(e*)P(fle*) 13 16n nhat.

Dé mo hinh dich 1a chinh xac, thi cong viée tiép theo 13 phai tim ra tit ca cac
ciu e* co thé co trong ngdn ngit dich tir cAu ngdn ngit ngudn f. Thuc hién cong viée
tim kiém hiéu qua chinh 1a nhi¢m vu cua b gidi ma (decoder). Nhu vay, mot mo hinh

dich may bao gém 3 thanh phan:

17



- M6 hinh ngdn ngir: Tinh todn dugc xac suat cia cau ngén nglt ngudn. Thanh

phan nay chinh 13 mé hinh ngén ngi.

- M6 hinh dich: Cho biét x&c suat cia cau ngon ngir nguodn la ban dich tir cau
ngdn ngtr dich .

- BO giai ma: Tim kiém tat ca cac cau ngdén ngt dich e c6 thé cé tir cau ngdn
nglr nguodn f.

Mo hinh dich tir tiéng Anh sang tiéng Viét c6 thé hinh dung théng qua biéu dd

dudi day:
i gl Céu tiéng viét v sk ik
Céu tieng anh = . — o6 tha ¢ m— = Ciu tiéng viét
M6 hinh dich MG hinh
P(v]e) ngon nglr P(v)
Bo giai ma o
I’'ma pupil =——> argmax P(v) * P(e|v) = T0i la mot hoc sinh
v

Hinh 2.2-8 Mo hinh dich mdy thong ké tir tiéng Anh sang tiéng Viét
3.2.1 Mo hinh ngon ngir

Mo hinh ngén ngit (Language Model - LM) 1a cac phan phdi xac suat trén mot
ngir liéu don ngit, dugc sir dung trong nhiéu bai toan khac nhau cua xir Iy ngdn ngir tu
nhién, vi du nhu: dich may bang phuong phap thong ké, nhan dang giong noéi, nhan
dang chir viét tay, stra 16i chinh ta, .... Thuc chat, mo hinh ngdn ngir [a mdt ham chuc
nang c6 dau vao 1a mot chudi cac tir va dau ra 1 diém danh gia xac suit mot ngudi ban
ngir ¢6 thé néi chudi d6. Chinh vi vay, mot mé hinh ngon ngir tot s& danh gia cac ciu
dtng ngir phap, trdi chay cao hon mot chudi cac tir co thir tw ngau nhién, nhu trong vi

du sau:
P(“hém nay troi nang”) > P(“trdi nang nay hom”)
N-gram:

Nhiém vu ctia m6 hinh ngén ngir 1a cho biét xac suat cua mot ciu wiW,... W, 12
bao nhiéu. Theo cong thirc Bayes: P(AB) = P(B|A) * P(A), thi:
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P(WWs... W) = P(Wy) * P(Wy|lwq) * P(Ws|wqWy) *...% P(Wr|WiWs. .. Wi1)

Theo cong thirc ndy, mé hinh ngdn ngir cin phai c6 mot lwong bd nhé vo cing
16n dé c6 thé luu hét xac sudt cua tit ca cac chudi do dai nho hon m. RS rang, diéu nay
1a khong thé khi m 13 d6 dai ctia cic vin ban ngdn ngit ty nhién (m cé thé tién t6i vo
cung). Pé ¢6 thé tinh duoc xac sudt cua vin ban véi luong bd nhd chép nhan duoc, ta
st dung xap xi Markov béc n:

P(Wm|W1,W2,. o Wm-l) = P(Wmlwm-n;Wn-m+1, .. -an-l)

Néu ap dung xap xi Markov, x4c suat xuat hién ctia mot tir (wy,) dugc coi nhu chi
phu thudc vao n tr dung lién trude nd (WmnWhn+1---Wm-1) chir khong phai phu thudc
Vao toan b day tir dirng trudc (WiWs...wn.1). Nhu vay, cong thirc tinh xac suét van ban
dugc tinh lai theo cong thirc:

P(WiW,...wm) = P(wy) * P(walwy) * P(Wslwiwa) *...% P(Wina|Wmn-1Winn

e Win-2)* P(Win|WinnWinone1. .- Win.1)

Véi cong thuc nay, ta co thé xay dung mo6 hinh ngén nglr dya trén viée théng ké
cac cum c0 it hon n+1 tr. M6 hinh ngén nglt nay goi 1a mo hinh ngdn ngr N-gram.

Mot cum N-gram 12 mot diy con gdm n phan tir lién tiép cta 1 diy cac phan tir
cho trudc (trong bo dir liéu huan luyén)
Cac phén tor dugc xét ¢ day thuong 1a ki tu, tor hodc cum tur; tuy vao muc dich

st dung. Dua vao s phan tir cia 1 cum N-gram, ta ¢6 cac tén goi cu thé:

N = 1: Unigram
N = 2: Bigram
N = 3: Trigram

Cong thirc tinh xac suit tho:

Goi C(Wip+1.. Wi W) l1a tan sO xudt hién clia cum Wins1...Wi Wi trong tap van ban

huén luyén.
GOl P(Wi|Wi_n+1...Wi_1) la xac suét w;j di sau cum Wi.p+1..Wi-oWi_1.

Ta c6 cong thure tinh xac suat nhu sau:
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C(Wi-n+1... Wi W;)

P(WilWi_n+1...Wi.1) =
% C(Win+1... Wi W)

Dé théy, % C(Wjq+1..Wjsw) chinh 1a tan s6 xuét hién ctia cum wi_p+1...Wj.1 trong
W
van ban huin luyén. Do d6 cong thuc trén viét lai thanh:

C(Wi-pe1... Wi W)
C(Wi-ns1...Wi-1)

P(WilWin+1...Wi_g) =

Ti I¢ & ve phai con goi 1a ti 1€ tan s6. Cach tinh xac suat dya vao ti 1€ tan s6 con

goi la ude lugng xac suat cuc dai.

Khi st dung mé hinh N-gram theo cong thtc trén, su phan bd khong déu trong
tap van ban hudn luyén co thé din dén cac udc luong khong chinh xac. Khi cac N-gram
phan bd thua, nhiéu cum n-gram khong Xuét hién hoac chi co s6 1an xuét hién nho, viéc
udc luong cac cu cd chia cac cum n-gram nay s& co két qua t6i. Voi V 1a kich thude
bo tir vung, ta s& ¢c6 V" cum N-gram c6 thé sinh tir bd tur vung. Tuy nhién, thyc té thi sb

cum N-gram c6 nghia va thudng gip chi chiém rat it.

Pé khic phuc diéu nay, nguoi ta d3 dua ra cac phuong phap “lam min” két qua
thong ké nham dénh gia chinh x4c hon (min hon) x4c suét cta cic cum N-gram. Cac
phuong phap “lam min” danh gié lai x4c suét ciia cac cum N-gram bang cach:

e Gan cho cac cum N-gram c6 xac sut 0 (khong xuat hién) mot gia tri khac
0.

e Thay ddi lai gia tri xdc suit ciia cac cum N-gram c6 xac suit khac 0 (co
xudt hién khi thdng ké) thanh mot gia tri phu hop (tong xac suit khong
d61).

Ciac phwong phap 1am min c6 thé dwoe chia ra thanh loai nhw sau:

e Chiét khiu (Discounting): giam (lugng nhd) xac suét clia cic cum Ngram
6 xéac suat 1on hon 0 dé bu cho cac cum Ngram khong xuat hién trong tap
huan luyén.

e Truy hdi (Back-off) : tinh toan xac suét cac cum Ngram khong xuat hién

trong tap huan luyén dua vao cac cum Ngram ngin hon c6 xac suat lon
hon 0
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e Noi suy (Interpolation): tinh toan xac sudt cia tat ca cac cum Ngram dua

vao x4c suat cia cac cum Ngram ngan hon.

3.3 Mo hinh dich:
Mo hinh dich c6 3 hudng tiép can chinh:

- MO hinh dich dua trén tir (word-based)
- MO hinh dich dua trén cum tir (phrase-based)
- M0 hinh dich dya trén ct phap (syntax-based)

Ca 3 hudng tiép can trén déu dua trén mot tu tudng. PO 13 sy twong tng gitra
hai cau (alignment)

3.3.1 Su giong hang (alignment):
Tat ca cac mo hinh dich théng ké déu dya trén sy twong tng cua tir. Sy tuong
mg cla tir & day chinh 13 mot anh xa gitta mot hay nhiéu tir ciia ngdén ngit ngudn véi

mot hay nhiéu tir ctia ngdn ngir dich trong tip hop cc cau vin ban song ngit.

Theo nguyén tic, ching ta c¢6 thé c6 mbi lién hé tiy ¥ giita cac tir ciia ngdn ngit
ngudn véi cac tir ciia ngdn ngir dich. Tuy nhién, dé cho don gian, mé hinh dich may
duya trén tir (word-based) dua ra mot gia dinh: mdi tir ctia ngdn ngit dich chi twong tmg
v6i mot tir ctia ngdn ngit ngudn. Néu ap dung gia dinh nay, ching ta c6 thé biéu dién
mot sy twong Gng tir bang chi s6 cua cac tir trong ngdn ngir ngudn tuwong tng véi tir
trong ngdn ngit dich. Nhu trong vi du ¢ hinh dudi day co6 thé biéu dién mot twong tng

tur gitra tiéng Phép va tiéng Anh béi mot day céac chi s6 nhu sau: A=2,3,4,5,6,6, 6.

1 2 3 4 5 6
| And || the ||program|| has || been ||implemented |
T I ! A
L a,= 2 a,= e f /// | -u,“‘h“ 8= B
y ¥ P “a
| Le | |prcngramma| | a | | été | | mis | |Bn| |applicatinn|
1 2 3 4 5 6 7

Hinh 2.3.1-9 Su tuong ing mot - mot giita cau tiéng Anh va cau tiéng Phap
Trong thuc té, c6 rat nhiéu tir & ngdn ngir dich khoéng twong tmg véi tir ndo
trong ngdn ngir ngudn. Dé cho téng quat, ta thém mot tir vo gia tri (null) vao dau cau

ngon nglt ngudn va nhitng tr & ngdn ngilr dich khong tuong img véi tir nao s€ dugc anh
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xa v6i tir vO gia tri d6. Hinh 2.3.1-10 & duéi thé hién mot twong Gng tir giita hai ciu

tiéng Anh va tiéng TAy Ban Nha khi cho thém tir v6 gia tri vao ddu cu tiéng Anh.

IMary| |did| | not slap the| green| | witch |
AN

e N
|Maria| |no| | die | |una| | bofetada |a| Ia| |bruja| |verde |

Hinh 2.3.1-10 Su tuwong ng giira cau tiéng Anh véi cau giéng Tay Ban Nha khi cho
thém tir v6 gid tri (null) vao dau cau tiéng Anh
Trong khi mé hinh dich dya trén tir (word-based) chi giai quyét trudng hop mot
tir cia ngdn ngit dich chi trong tmg boi mot tir cia ngodn ngi ngudn, thi mo hinh dich
dua trén cum tir (pharse-based) co thé giai quyét ca hai trudng hop con lai 1a: mot tir
clia ngdn ngir ndy twong tng véi nhiéu tir cua ngdn ngi kia va nhiéu tir cta ngdn ngir
nay twong Gmg v6i nhiéu tir cia ngodn ngit kia. Hinh 2.3.1-11 va 2.3.1-12 ¢ dudi minh

hoa cac twong g noi trén.

—

|The| |balance| |was| |the | |territory]| the| | aboriginal | |peppla|
E‘\. ."I -~ - ._____._.--""'-

e

-~ __."'
A9 .'I _.-""' ’ L
Y A S

N .__ :(::?.____.-

| autochtones |

|Le| |reste| |appa;t.ienait| | au:;:

Hinh 2.3.1-11 Sy tuong img mdt - nhiéu gitta ciu tiéng Anh véi ciu tiéng Phap

\The| \ poor| |don't \have| |any|| money|

\Les\ |pauvres\ |sont| |démunis|

Hinh 2.3.1-12 Sy tuong ung nhiéu - nhiéu giita ciu tiéng Anh véi cau tiéng
Phép.

3.3.1.1 Gidéng hang tir

Mo hinh gidéng hang tir 13 co s¢ dé chich ra bang cum tir tir cic van ban ngdn
ngir song song (parallel corpus). Giéng hang tir 1a mot chu d& nghiém ciru duoc nhan
rat nhiéu quan tam.

GIZA++ 13 cong cu co ban nhat dé tao ra giong hang tir. Cong cu nay duoc thuc

hién cdc mo hinh co ban cua IBM la cac nghién ctru cia dich may thong ké dau tién.
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Tuy nhién cdc mé hinh nay c6 van c6é mét s6 cac han ché. Quan trong nhat 1a n6 cho

phép it nhit mot tir tiéng Anh duge giong hang voi mét tir nude ngoai.

Trude tién vin ban song ngit dugc giong hang song song: vi du tir tiéng Anh
sang tiéng Tay Ban Nha. N6 sinh ra hai giong hang tir ma c6 thé dugc diéu chinh. Néu
chung ta 14y giao cua hai giéng hang nay thi s& nhan duoc mot giéng hang c6 do chinh
xéac cao (high-precision alignment) néu ldy hop cua hai giéng hang nay ta dugc mot
giong hang c6 do 1éch cao dugc minh hoa hinh dudi

T o
o = =] L~

= | = =
gmgg ﬂ_Ewﬂ gugg E—E""m
E oo = D b =E £ DO E ow wm D B =E £ DO

michaed michasl
ASEUMEs ASSUMEsS
that that

he he

will will
stay stay
in in
the the
haouse house
English te Garman Garman to English
H e
T3::3 8,33
michael
assumes
that
ha
will
stay
in
tha
houssa

Intersection / Union

3.3.1.2 Mo hinh dich dua trén cum tir

Mo ta qua trinh dich theo cum tur: dau vao la céc phan doan theo cac cum tur cta
mot cau (phrases). Mdi mot cum tir dugc dich sang mdt cum tur ciia tiéng anh, cac cum
tir dau ra c6 thé sap xép lai.
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natuerlich] | hat | |john| | spass am| | spiel

/ b

of course | |john| | has | | fun with the | Jgame

M0 hinh dich cum tir 12 dya trén mo6 hinh kénh nhiéu (noisy channel model). Str
dung cac luat Bayes dé mé hinh lai kha nang dich cho viéc dich mdt cau tiéng nuoc

ngoai f sang cau tiéng anh e nhu sau:

argmax,p(e/f) = argmax_(fle) (e)

N6 cho thé hién mé hinh ngd ngit ¢ va mé hinh dich véi p(fle)

Trong qua trinh gidi ma, dau vao 1a cau tiéng nudc ngoai f dugc phan doan

thanh I cum tr

7 1
Gia thiét 1a phan bd xac suat f L' @éu trén toan bo cac phan doan c6 thé co.

M3di cum tir tiéng nudc ngoai f i trong JL 1 duogc dich sang cum tir tiéng Anh

€i. Cac cum tur tiéng Anh co thé sép Xép lai dich cum tir dugc mo6 hinh hoa boi xac
suat phan b o(fi | €i )

Sy sip xép lai cic cum dau ra trong tiéng Anh dugec moé hinh mé béi phan bd

xac xudt bop méo (distortion probabilityDistribution) d(start;,end;.;), v6i start; 1a vi tri

bt dau ctia cum tir tiéng nudc ngoai da duge dich sang cum tir tiéng Anh thi i va

endi; 13 vi tri két thiic cia cym tir tiéng nude ngoai dich sang cu tir tiéng Anh
thir i-1.

Chung ta str dung mo hinh bép méo don gian

d(start;,end, ;) = a/start-endia-1

v6i gia tri tham s6 kha ning bop méo 1a a. Pé xac dinh kich ¢ cia do dai dau ra,
chung ta gidi thidu nhan t& o (duoc goi 1a gia tri tir) cho mdi tir tiéng Anh d3 sinh ra
duoc thém vao mod hinh ngdn ngit Py toi uu hoa qua trinh thyc hién thdng thuong
nhan té nay 16n hon 1.

Tong quat mdt cau dau ra tiéng Anh t6t nhit epest duoc dich tir cau tiéng nudce
ngoai f theo mo hinh vira dé xuit 13 :
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epest = argmax_(e|f) = argmax_(fle) pLv(e) w'enethie)
Trong d6 p(f/e) dugc phan chia thanh:
p(fi'la") = ®it! 8(fi[&:) d(start; end, ;)
3.3.1.3 Cac phuwong phap dé hoc dich trén cum tir
Phén 16n cac phuong phap duoc gidi thiéu hién nay st dung gidng hang tir
dé tao ra bang dich cum tur (phrase translation table).

Marcu and Wong

Marcu and Wong (EMNLP, 2002) gi6i thiéu viée t6 chirc cic twong ng cum tir
tryc tiép tir van ban song ngir. Ho gidi thiéu mot mo hinh kha niang két ndi dua trén
cum tir sinh dong thoi tir cAu ctia ngdn ngit nguon va ngdn nglr dich trong mot van ban
song song.

Hoc udc luong cuc dai (Expectation Maximization) trong hé théng ciia Marcu
va Wong thyc hién ca trong phan bb kha ning két nbi o(e, f ), no6 thé hién xac suat
cap cu tu Eva F duoc dich twong duong va phan bé két ndi d(ij),

thé hién x4c suat mot cum tir tai vi tri i sang mQt cum tur vi tri j.

Dé str dung mo hinh nay trong hé thong cua chung ta khong quan tim dén udc
luong xéc suat két nbi cia Marcu va Wong.

Och va Ney

Och va Ney (Computational Linguistics, 2003) gidi thiéu mot tiép can heuristic
dé tinh chinh cac giong hang dat duoc tir Giza++. Téi thiéu cac diém giong hang cua
phan giao nhau cuia hai giéng hang ban dau duoc giit lai. Va tdi da 1a cac diém cua
phan hop hai giéng hang ban dau s& dugc xem xét can than hinh sau s& minh hoa cho

phan nay:
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botafuls brigs
Huris m  dsbs uns [ 1= ‘r.-ln]-

Hary

il 5al
et .

slap

+ b

mitch

biém giao
hinh mau den con diém hop 1a phan mau xam nhat.

Och va Ney khai thac khong gian giita phan giao va hop v&i phan mé rong
heuristics bat dau v4i phan giao va thém cac diém giong hang vao. Quyét dinh diém

thém vao dua vao gié tri diéu kién :

~ N6 ¢6 1a mot diém gioéng hang tiém ning hay khéng tir tiéng Anh sang tiéng

nudc ngoai?
- biém gan véi diém ti€ém nang nay co phai la cac diém da dugc thiét 1ap khong?

~ Cac diém gan d6 co ké truc tiép (theo khéi), hodc 1a theo dudng chéo hay
khong?

- Tu tiéng Anh hodc tir tiéng nudc ngoai 1a diém tiém nang két ndi ma chua duoc

gidng hang nay c6 xa khong va chung c6 déu khong duoc giong hang khong?
- Xac Suat cua cac tir cho cac diém tiém ning 1a bao nhiéu?

Och va Ney thuc hién song song trong md ta ciia ho vé cac diém gidng hang
dugc thém vao trong phuong phép tinh chinh trong Moses thuc hién lai phuong phap
nay.

Céc tién trinh xtr 1y heuristic nhu sau:

Bit dau voi phan giao cua hai giéng hang chi thém mot diém giong hang mai
néu ton tai trong phan hop cta hai giong hang di c6 (ludn yéu cadu mot diém giong

hang mai két nd1 vai to1 thi€u vor mot tir chua dugc giong hang trude do).
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Trudce tién mo rong chi cac diém giong hang lién ké truc tiép. Kiém tra cic
diém tiém ning tir goc phai trén cua ma tran gidng hang, kiém tra cic diém giong hang
cho tir tiéng Anh dau tién, va tiép tuc cho cac tir tiéng Anh tiép theo.

Viéc nay duge lap lai cho dén khi khéng con diém giong hang nao thém vao
ntra.

Cudi cung chung ta thém cac diém giong khong gan ké nhung véi yéu cdu nhu
trén.

Chung ta thu thap tat ca cac cip cum tir dugce gidng hang ma thanh phan cia nd
la cac giong hang tir. Céc tur trong cdp cum tur hop 1€ chi dugc giong hang véi mot cum
tor khac va khong dugc giong hang véi cac tir bén ngoai. Tap cac cum tir song song BP
dugc dinh nghia bdi cong thirc sau(Zens, KI 2002):

BP(f{.e]l.A) = {(fﬁm e}V ) edj<=j<=j+mei<=i<=i+m

Hinh sau hién thi cac cap cum tu dugc thu thap dya vao dinh nghia nay dya vao

d6 dé giong hang
bofetada bruja
Maria no daba una a la verde
Mary
did

zlap ==

the
IIIIIIIF
witch
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(Maria, Mary), (no, did not), (slap, daba una bofetada), (a la, the), (bruja, witch),
(verde,green), (Maria no, Mary did not), (no daba una bofetada, did not slap), (daba
una bofetada ala, slap the), (bruja verde, green witch), (Maria no daba una bofetada,
Mary did not slap), (nodaba una bofetada a la, did not slap the), (a la bruja verde, the
green witch) (Maria no dabauna bofetada a la, Mary did not slap the), (daba una
bofetada a la bruja verde, slap the greenwitch), (no daba una bofetada a la bruja verde,
did not slap the green witch), (Maria no dabauna bofetada a la bruja verde, Mary did
not slap the green witch). Cho cac cap cum tir da dugc thu thap chung ta wdc lugng

phan bd xac suit dich cum tir bang tan suit sau:

o(f|€) = count(f,€) T 5 count(f &)

Tillmann (EMNLP, 2003) gi6i thiéu mot bién thé ctia phuong phap nay bit dau
v6i cac giong hang cum tir dua trén phan giao nhau cta hai giong hang Giza va st

dung cac diém cta phan hop dé mo rong.
Venugopal, Zhang, and Vogel
Venugopal et al. (ACL 2003) cho phép thu thap cac cap cum tir ma bi vi pham

v6i cac giong hang tir. Ho gidi thiéu mot sb phuong phép dé tinh diém nhan duoc tinh
chic chan vé6i giéng hang tir, nhu cac xac suét dich tir vung, d6 dai cum ti,... dé tinh
toan.

Zhang et al. (2003) gidi thi¢u phuong phap giong hang cum tir dya trén cac
giong hang tir va cd gang tim cac phan doan duy nhit cua cac cip cau twong ty nhu 1a
Marcu va Wong. Diéu nay cho phép ho udc lugng dugce phan bd xac suat két ndéi ma nd
c6 thé khong quan trong trong cac phan bd xéac suat diéu kién.

Vogel et al. (2003) nhan xét hai phuong phap va chi ra rang két hop cac bang
cum tir dugc sinh ra bang cac phuwong phap khac nhau sé cai thién duoc két qua.

3.4  Giai ma (Decode)

Bo giai ma dugc phét trién dau tién cho mo hinh dich cum tir dugc gidi thiéu
bai Marcu va Wong, sir dung phuong phap leo d6i. Nhung phwong phéap nay khong du
cho viéc dich cum danh tir (Koehn, PhD, 2003). B6 giai ma thyc hién mot tim kiém
theo chum (beam search) tuong tuy cong viéc cua Tillmann (PhD,2001) va Och (PhD,
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2002). Bit dau bﬁng viéc dinh nghia céc khai niém co ban cta cac lya chon dich mé ta
co ché hoat dong ciia beam search va cac thanh phan can thiét ctia n6 va cac uéc luong
gia trj twong lai va cac khai niém vé sinh danh sach n-best.
3.4.1 Translation Options

Cho mét xau céc tir dau vao, sb cac cum tir duge dich co thé duoc ap dung goi
mdi mot ban dich cum tir ¢6 thé 1a mot Iya chon dich duge minh hoa & hinh sau dé dich

mot cdu tiéng Tay Ban Nha

Maria B daba una befatada a la bruja varde
Mary not give a slap to the witch green
did not a slap Ly green wWitch
no slap to the
did not give to
|_l||.-.
zlap the witch

Céc lya chon dich nay dugc thu thap trude bat ki gidi ma nao dugc dua ra diéu
nay cho phép tim kiém nhanh hon cac tham khao toan bo ban dich cum tir trong qua

trinh giai ma. Cac lgya chon dich duogc luu trit voi cac thong tin sau:
_ Tur tiéng nudc ngoai dau tién dugc bao trium
_ Tur tiéng nude ngoai cudi ciing dugc bao trim.
- Ban dich cum tir tiéng Anh.
- Xac suit ban dich cum tu.

Do céc bang dich cum tir c6 thé rat 16n so voi bd nhd 1én chiing ta c6 thé gidi
han céc Iya chon dich dé phu hop véi kha ning tinh toan. Chung ta c6 thé sinh ra ban
dich cum tir dya vao nhu cdu chi bao gém céc lya chon dich hop 1y cho ciu dau vao da

cho.

Bang cach nay c6 thé khong can sinh ra cic ban dich cum tir day du.
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3.4.2 Thuat toan co ban (Core Algorithm)
Giai ma dya trén cum tir dugc phat trién dua vao thuét toan tim kiém chum
(beam search algorithm), cau tiéng Anh dau ra dugc sinh tir tréi sang phai trong céc

dang ctia céc gia thiét.

Tién trinh nay duoc minh hoa béi hinh sau:

e: Mary did not
f: W s e i s
p: .122
e: Mary e: Mary slap
f B e e e f: RN e
P 534 p: .043
e: witch
e f: _______ *—
Pe ammusaia p¢ 182
P il

Bit dau tir gia thuyét dau tién, mo rong dau tién 13 tir tiéng nude ngoai Maria,
n6 dugc dich 1a Mary. Tur tiéng nudc ngoai duge danh du 1a di duoc dich (danh dau
boi ddu hoa thi). Chiing ta c6 thé mé rong bang cac gia thuyét bang viéc dich tir nude
ngoai vi du nhu 1a lga chon tur bruja.

Chung ta c6 thé sinh cac gia thuyét méi tir gia thuyét d3 mé rong. Cho gia
thuyét dau tién mé rong ta sinh ra mot gia thuyét méi bang cach dich tir no bang did
not.

Chung ta c¢6 thé mo ta tim kiém chum nhu sau. Trang thai khoi tao 12 khong c6
tir tiéng nurdc ngoai nao duoc dich sang céc tir tiéng Anh duoc sinh ra. Mot trang thai
moi dugc tao ra bang cach mé rong tir tiéng Anh dau ra véi mot ban dich cum tir cia

cac tir dau vao tiéng nudc ngoai van chua duge dich.
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_ Chi phi hién tai cta trang thai méi 1a chi phi cta trang thai ban ddu nhan véi chi
phi dich, chi phi bép méo, chi phi cho mo6 hinh ngon ngit cia ban dich cum tur
duoc thém vao.

- MJbi mét trang thai tim kiém (gia thuyét) duoc thé hién boi:

- Mot lién két nguoc tro lai véi trang thai trude do tdt nhat (cﬁn thiét cho viéc tim
kiém ban dich tot nhat ciia cAu bang giai thuat quay lui thong qua céc trang thai
tim kiém).

~ Céc tir tiéng nudc ngoai duge bao trim dén hién tai.

~ Céac tir tiéng Anh cubi ciing dugc sinh ra ( can thiét cho viéc tinh toan mé hinh
ngdn ngit tiép theo).

~ Cum tir tiéng nudc ngoai cudi cung duoc bao trim (can thiét tinh todn cho cac
chi phi bép méo tuong lai).

~ Céc chi phi dén hién tai.

- Mot uéce luong cua chi phi tuong lai (dugc tinh toan trude va luu trir phu hop).
Céc trang thai cudi cung trong viéc tim kiém 1a cac gia thuyét dugc bao trim

trén toan bo tir tiéng nude ngoai. Trong s6 cac gia thuyét co chi phi thip nhat (x4c suat

cao nhét) duoc chon 1a cac ban dich toi nhat.

Thuat toan nay cho dén nay c6 thé sir dung dé tim kiém tuyét ddi toan bo cac
kha ning dich. Phan tiép theo s& mé ta 1am thé nao co thé t6i wu viéc tim kiém bang
cach loai bo cac gia thuyét ma phan dudng din cua né khong cho ban dich tot nhat.
Chung ta gi6i thiéu khai niém co ban cta cac trang thai c¢6 thé so sanh duoc, cho phép
chung ta dinh nghia mdt cum cta cac gia thuyét tot nhat va cit bo cac gia thuyét khong
phu hop trong cum nay
3.4.3 Két hop lai cac gia thuyét (Recombining Hypotheses)

Két hop lai cac gia thuyét 1a cach tot dé giam khong gian tim kiém hai gia
thuyét duoc két hop lai néu thoa mén :

- Céc tir nude ngoai dugce bao trum dén hién tai.
~ Hai tir tiéng Anh cudi cing duoc sinh ra.

- Cum tr cudi cung ti€ng nudc ngoai dugc bao trum.
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Néu c6 hai dudong dan dugc bit ddu dén hai gia thuyét ma thoa thuan théa man
cac thudc tinh trén chung ta chi giir lai mot gia thuyét c6 chi phi thip hon, vi du gia
thuyét vai chi phi ti thiéu dén hién tai. Gia thuyét kia khong phai mot phan cia dudng

dan cho ban djch tdt nhét chung ta loai bo no.

Chu y rang gia thuyét cap thip c6 thé 1a mot phan cua dudng dan cho ban dich

t6t nhat thtr hai diéu nay 1 quan trong trong viéc sinh danh sach n gia thuyét tot nhit.

3.4.4 Tim kiém chum (Beam Search)
Chung ta s& u6c lugng c6 bao nhiéu gia thuyét duogc sinh ra trong qué trinh tim
kiém. Xem xét cac gia tri c6 thé cho cac thudc tinh cac gia thuyét duy nhat, chung ta co

thé udc lugng cén trén cua so6 céac gia thuyét boi N.
n 712 .
2" |V _|° ng

Trong do nsla so cac tir tieéng nude ngoai va |V 1a kich thude cta cac tir vung

tieng Anh. Thuc t€ s6 cac tu tiéng Anh c6 thé dugc sinh ra nhdé hon rat nhiéu so voi

, \ , g . L
|Ve|. Van d¢ chinh 1a sy bung n6 ham mil 2 xac dinh kha ndng cua cac tu tiéng nudc

ngoai dugc bao trim bai mot gia thuyét.

Trong tim kiém chum chung ta so sanh cac gia thuyét bao trum cung s6 luong
cac tir tiéng nude ngoai va cat bo cac gia thuyét cap dudi. Chung ta c6 thé dya trén viée
xem xét cac gia thuyét cip dudi nao nam trong danh gia ciia mdi gia thuyét tiép theo.
Tuy nhién viéc nay nhin chung 1a mét tiéu chuan ton tai khi né nghiéng vé tim kiém

ban dich dau tién dé tim thdy trong phan dau cia cu.

Vi du néu c6 ba cum tir tiéng ngoai ma dé dang dich sang mdt cum tir tiéng Anh
thong thuong, diéu nay co thé ¢o chi phi nho hon viée dich ba tir riéng 1& sang céc tir
tiéng Anh. Viéc tim kiém nay dugc ua ding hon cho bat dau véi cdu ma dé dang phan

chia va giam céc thay thé mot cach dé dang.

Do do clia chiing ta trong viéc cit bo cac gia thuyét trong tim kiém chum khong
chi bao gébm céc chi phi dén hién tai ma con gdm udc luong chi phi tuong lai. Udc
luong chi phi twong lai nay thién vé cac gia thuyét ma sin sang dugc bao trim cac
phan chia kho cta cdu va ¢ thé dé dang phan chia trai, va loai bo cac gia thuyét ma

dugce bao trum cac phan chia dau tién dé dang.
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Cho chi phi dén hién tai va uéc luong chi phi twong lai, chung ta cit tia cac gia
thuyét nim bén ngoai chum. Kich thudc ciua chum duoc xac dinh béi cac ngudng va
luge do cat tia. Ngudng cit tia gia thuyét lién quan cit bo giae thuyét voi xac suat nho
hon nhan t6 o cta cac gia thuyét tot nhat ((vd , o = 0.001)). Luogc do cét tia gitr lai mot

s6 n chic chin cia cac gia thuyét (vd: n = 100).

Luu ¥ rang kiéu cit tia khong phai 1 rui ro (trai nguoc véi su tai to hop). Néu
udce lugng chi phi twong lai 1a khong du, ching t6i ¢6 thé loai bo nhing gia thuyét trén
duong dan dén ban dich chi phi tot nhat. Trong mot phién ban dic biét cua tim kiém
chum, tim kiém A, udc luong chi phi twong lai duoc yéu cau 1a duge phép, nghia 1a nd
khong bao gid ude luong vuot qua chi phi trong tuwong lai. Str dungtim kiém tot nhat
dau tién va chap nhan heuristic cho phép cit tia 1a rii ro. Trong thuc té, loai cit tia nay
khong du dé giam khong gian tim kiém.

Hinh duéi day dua ra gia ma cho thuét toan ching ta sitr dung cho tim kiém
chum.. P6i v6i mbi so tir nude ngoai duoc bao trim, mot chong gia thuyét duoc tao ra.
Gia thuyét ban dau duoc dat trong ngan xép cho cac gia thuyét khong ¢ tir nudc ngoai
nao duoc bao trum. Bat dau véi gia thuyét nay, cac gia thuyét méi dugc sinh ra boi
viéc gan cho cac ban dich cum tir ma da bao rum cac tr nudc ngoai khong duge su
dung trude d6. Mdi gia thuyét c6 ngudn gc duge dit trong mot ngan xép dua trén sb

lugng tr nude ngoai ma no6 bao trum..
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Tién hanh thong qua cac ngin xép gia thuyét, thong qua mdi gia thuyét trong
ngan xép, sinh nhitng gia thuyét méi cho gia thuyét nay va dat ching vao ngan xép
thich hop. Sau khi mét gia thuyét méi dugc dit vao mot ngan xép, ngan xép c6 thé phai
duoc cit tia boi ngudng hodc cit tia luge dd, néu néd qua 16n. Cudi cung, gia thuyét tdt
nhit ciia nhitng gia thuyét né bao gom tat ca cac tir nudc ngoai 1a trang thai cudi ciing
ctia ban dich tot nhét. Tir d6 ¢ thé doc ra cac tir tiéng Anh ciia ban dich bang cach lam

theo cac lién két nguoc tr lai trong mdi gia thuyét.

4 5 6

Dé loai trir cac gia thuyét tir chum ching ta khdng chi phai xem xét chi phi cho
dén hién tai, ma con phai uéc luong chi phi twong lai. Trong khi n6 c6 thé tinh toan chi
phi ré nhat c6 thé trong twong lai cho mdi gia thuyét, day 1a tinh toan rat tén kém ma

nd s€ danh bai muc dich cua viéc tim kiém chum.
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Chi phi trong twong lai gin lién voi nhitng tir nude ngoai chua duoc dich. Trong
khuén khé ctia mé hinh dua trén cum ti, khong chi nhitng tir don 1é co thé dugc dich
riéng 1¢, ma con 1a cac tir lién tiép nhu mot cum tir.

Moi hoat dong dich mang mot chi phi dich, cac chi phi mé hinh ngén ngit, va
chi phi bop méo. Dbi véi uée luong chi phi trong twong lai, ching ta chi xem xét chi
phi mé hinh dich va m6 hinh ngén ngt. Chi phi mé hinh ngén ngir thuong dugc tinh
bang mot mo hinh ngdn ngit trigram. Tuy nhién, ching ta khong biét cac tir tiéng Anh
trude d6 cho mot phép dich. Vi vdy, ching ta xap xi gan dung chi phi ndy bang cach
tinh toan chi phi md hinh ngén ngir cho céc tir tiéng Anh dugc tao ra don 1é. Didu d6
¢ nghia, néu chi c6 mot tir tiéng Anh dugc sinh ra, chiing ta 1dy xac suat unigram cia
nd. Néu hai tir dugc tao ra, ching ta xac suat unigram cua tir dau tién va xac suét

bigram cua tir thir hai, va tiép tuc nhu vay.

D6i véi mot chudi cia cac lua chon dich chéng nhiéu 1an céc tir nuée ngoai tdn
tai. Chung ta dd mo ta lam thé nao tinh toan chi phi cho mdi tuy chon dich. Céch ré
nhat dé dich chudi cac tir nudc ngoai bao gdm céac tiy chon dich ré nhat. Chiing ta xap
xi chi phi cho mét dudong dan thong qua céac lwa chon ban dich cta cac san xuét cia chi
phi cho mdi tuy chon.

Hinh dudi minh hoa cho khai ni€ém nay. Cac tuy chon ban dich bao trum céc tir
nude ngoai lién tiép khac nhau va mang theo mét chi phi dugc ude luong: Cij. Chi phi

cua duong dan thong qua chudi cta cac tuy chon ban dich la C;C15Co5 = 1,9578 *107

Maria no daba una bofetada

0.DOE2 0.1255 0.0323 0.2127 0.007%
chl (Al c23 <34 cdh
0.0003 0.0012
clz <35

0.0003

(R

Céac duong dan ré nhat cho mot chudi cac tir nude ngoai ¢ thé dugc tinh nhanh
v6i thuat toan quy hoach dong. Luu y rang néu nhimg tir nuéc ngoai khong duoc bao
trum dén hién tai 1a hai (hodc hon) cac chudi khong duge két ndi cua cac tir nude
ngoai, chi phi duoc két hop don gian chi 14 san phdm cia cac chi phi cho mdi chudi
lién tiép nhau. Vi chi ¢c6 n (n +1) /2 cac chudi lién tiép cho n tir, cac wéc lwong chi phi
tuong lai cho cac chudi nay c6 thé d& dang dwoc tinh toan lai va dugc luu trir cho mdi

cdu dau vao. Tim cac chi phi twrong lai cho mot gia thuyét co thé dugc thuc hién rat
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nhanh chéng bang cach tra ciru bang. Didu nay duoc xem la loi thé hon vé tde d6 vuot

qua tinh toan chi phi tuong lai.

3.4.5 Sinh danh sach N-gia tri tot nhat (N-Best Lists Generation)

Théng thuong, chung ta hy vong cac bd giai mi cung cap cho ching ta ban dich
t6t nhat cho mot dau vao theo md hinh. Nhung ddi v6i mot sé tmg dung, chung ta cling
c6 thé quan tdm dén ban dich tot nhit thir hai, ban dich tt nhat tht ba, ...

Mot phuong phap phd bién trong nhan dang giong néi, ciing da xuit hién trong
dich may 1a: trude tién sir dung mot hé thdng dich may nhu bd giai ma cia chung ta
nhu 1a mot mé hinh co s& dé sinh ra mot tap hop cac ban dich tng cir cho mdi cau dau

vao. Sau do, thém cac dac trung dugce sur dung dé tinh lai chi phi cac ban dich nay.

Mét danh sach n- best 1a mot cach dé dai dién cho céac ban dich ung cu. Nhu
mot tAp hop cac ban dich co thé ciing c6 thé 1a dai dién bai cac dd thi tir (Ueffing et al.,
EMNLP 2002) hodc cic ciu tric rimg trén toan bd cdy phan tich cd phap (Langkilde,
EACL 2002). Nhitng cdu trac dit liéu thay thé cho phép dai dién nho gon hon ciia mot
tap hop 16n hon nhiéu cta cac ung ctr. Tuy nhién, diéu kho khian hon nhiéu dé phat

hién va tinh diém cac thudc tinh toan bd trong céu trac dit licu do.
CA4c cung trong dd thi Tim kiém

Trong qua trinh mé rong trang thai. Cac gia thuyét duoc sinh ra va duoc mo
rong dé lién két chung tao thanh mot dd thi. Cac duong dan nhanh ra khi ¢ cac lua
chon dich nhiéu kha ning cho mot gia thuyét ma tir d6 nhiéu gia thuyét méi co thé
dugc sinh ra. Puong dan tham gia khi cac gia thuyét dugc két hop lai.

Thong thuong, khi ching ta két hop lai cac gia thuyét, ching ta chi don gian 1a
loai bo cac gia thuyét tdi yéu, vi nd khong thé 13 mot phan cua con dudng t6t nhat
thdng qua do thi tim kiém (ndi cach khac, 1a mot phan cia ban dich tot nhat).

Nhung ké tir khi chiing ta ciing quan tim dén ban dich tot nhat tha hai, ching ta
khong thé chi don gian 1a loai bo thong tin vé gia thuyét d6. Néu chung ta s& 1am diéu
nay, dd thi tim kiém sé& chi chira mot dudng dan cho mdi gia thuyét trong cac ngan xép
gia thuyét cudi cung (trong dé bao gdm cac gia thuyét ma bao trim tat ca cac tir nudc
ngoai).
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Néu chung ta luu trir thong tin ma c6 nhiéu cach dé dat duoc mot gia thuyét, sd
luong cac con dudng c6 thé cling s& nhan doc theo duong dan khi chung ta tham lai
thong qua do thi.

Dé giit cho cac thong tin vé cac duong dan duoc tron, ching ta luu giit ho so
ctia cac két hop nhu vy bao gdm:

_ nhén dang cua gia thuyét trudc day
_ nhén dang cua gia thuyét chi phi thip hon
~ chi phi tir trudc dén chi phi gia thuyét cao hon.

Hinh duéi day cho mot vi du cho thé hé ciia vong cung nhu vdy: trong trudng
hop nay, cac gia thuyét 2 va 4 1a twong dwong d6i vé6i cac tim kiém heuristic. Do do,
gia thuyét 4 da bj x6a. Nhung khi chiing ta mudn giit cho thong tin vé duong dan tir gia
thuyét 3 dén 2, chiing ta Iuu trit ban ghi vé vong cung ndy. Cung nay ciing bao gdm
chi phi thém tir gia thuyét 3 dén 4. Luu ¥ rang chi phi tir gia thuyét 1 dén gia thuyét 2

khong duoc luu tri, Vi n6 c6 thé duge tinh toan lai tir cdu trac dir liéu gia thuyét.
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CHUONG 4: THUC NGHIEM

4.1 CAu hinh va hé diéu hanh.
_ CPU Core i3 2.1 GHz

RAM 2G

- Heé diéu hanh Ubuntu 11.04
_ SWAP5G

4.2 Cac cong cu str dung.
4.2.1 B0 cong cu xay dung mé hinh ngon ngir - SRILM:

SRILM 14 bo cong cu dé xay dung va ap dung cac mo hinh ngon ngir thong ké ,
chu yéu 1a dé sir dung trong nhan dang tiéng noi, gin thé théng ké va phan khuc, va
dich may thong ké. Bo cong cu nay dugc phat trién bai “Phong thi nghiém va nghién
clru cong nghé giong nodi SRI” tir naim 1995, c¢6 thé chay trén nén tang Linux ciing nhu
Windows.

SRILM bao gom céc thanh phan sau:

Mot tap hop céac thu vién C++ gitp cai dat mo hinh ngon ngit, hd tro ciu tric dir
liéu va cac churc nang tién ich nho.

Mot tap hop cac chuong trinh thuc thi thuc hién nhiém vu xay dung moé hinh
ngodn ngit, dao tao va thir nghiém mo hinh ngdn ngit trén dir liéu, gan thé hodc phan
chia van ban, ...

B6 cong cu SRILM c6 rat nhiéu chuong trinh con, dé xay dung mo hinh thém

dau cho vin ban tiéng viét ta st dung chuong trinh chinh sau :

4.2.1.1 Ngram-count:

Chuong trinh Ngram-count thdng ké tin sd xuat hién ciia cac cum Ngram. Két
qua cua viéc théng ké dugc ghi lai vao mot tép hodc st dung chung dé xay dung mo
hinh ngon ngt.

4.2.2 Bo cong cu xiy dung mé hinh dich may thong ké — MOSES:

Moses 1a mot hé théng dich may théng ké cho phép ngudi ding xay dung céac

mod hinh dich cho bat ky cip ngén ngir nao véi dau vao 1a mot tap hop cac van ban

song ngir, dugc nhiéu truong dai hoc

38


http://vi.wikipedia.org/w/index.php?title=Trung_t%C3%A2m_nghi%C3%AAn_c%E1%BB%A9u_Thomas_J._Watson&action=edit&redlink=1

- t8p moses.ini chira cac tham sb cho b giai md nhu: dudng din dén tép

phrase-table, dudng din dén tép chira mé hinh ngon ngi, sé lugng tdi da cum tir cua

ngdn ngtr dich duoc dich bod1 mdt cum tir cia ngdén ngilr nguon, ....

Dé xiy dung duoc mod hinh dich thdng ké, ta c6 thé sir dung script: train-

model.perl v&i mot s6 tham sb sau:

dich)

--root-dir -- cai dit thu muc gbe noi luu trix cac tép dau ra

--COrpus -- tén ctia tép van ban huin luyén (bao gdm ca 2 ngdn ngit ngudn va

--€ -- dud1 md rong cua tép van ban huan luyén ngon ngtr dich
--f -- dudi mé rdng cua tép van ban huan luyén ngén nglt nguon

--Im -- language model: <factor>:<order>:<filename> : thiét lap file cdu hinh

mo hinh ngdn ngir theo dinh dang da trinh bay trong phan

--max-phrase-length -- d6 dai 16n nhit cta cic cum tir luu trit trong tép

phrase-table

4.2.3

Cong cu giong hang GIZA++
Cic buéc huin luyén dich va Kiém tra.
Chuan héa dit liéu

Dtr liéu duogc chia lam 2 loai
Dir liéu song ngir :

Vin ban tiéng Viét khong dau
Vin ban tiéng Viét c6 ddu

Dt liéu don ngir

Vin ban tiéng Viét c6 ddu
Xay dung md hinh ngdén ngir
Xay dung md hinh dich

Dich may

Panh gia két qua dich

39



4.2.4 Chuin héa dir liéu.
Str dung bo Bo cong cu duge download tir trén mang gom cac cong cu Scripts,
Tokenizer, lowercase,.. phuc vu cho viéc chuin hoa dir liéu nhu: tach tir, tach cau,

chuyén sang chir thuong, ...

4.2.5 Xay dueng m6 hinh ngon ngir.

Str dung cong cu SRILM dé xay dung mé hinh ngdn ngit. Sir dung van ban don
ngir Tiéng Viét dé xdy dung mo hinh ngén ngit. Két qua sau khi xay dung mé hinh
ngon ngir tri-gam:

Bang théng ké n-gram
\data\

ngram 1=6773

ngram 2=162282

ngram 3=92846
\1-grams:

-2.6378 1 -0.9554
-3.523143 " -0.2592531
-4.542355 $ -0.1713233
-3.916798 % -0.2839231
-2.823495 ' -0.4149792
-2.759014 ( -0.3535762
-2.827075) -0.4755327

4.2.6 Huan luyén mé hinh:
~ St dung hé dich MOSES két hop véi cong cu dong hang GIZA++

~ St dung tép vin ban song ngit phuc vu cho bai toan b dau. Thuc chit 1a dich
tép tiéng nudc ngoai goi 1a tép ngudn .en chinh 13 van ban tiéng Viét khong ddu

sang tép dich 1a ngdn ngir tiéng Viét .vn.

- M0 hinh dich (phrase-table).
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<% Két qua trong file phrase-table :

Fr 11 112.718 |15 5

L1 1112.718 | [155

1" Do la mot viec || ! ' D6 la mot viee ||| 1 1 1 0.767028 2.718 ||| |f| 1 1

"' Dolamot ||| !"' Délamét||1110.767028 2.718 ||| || 1 1

""Dolal|!"Polal|1110.7693532.718 ||| ||| 1 1

1" Do |||!"" D6 1110.797297 2.718 ||| ||| 1 1

I'"'Duoc, neuanh ||| !''' Pugc, néuanh || 111 0.897503 2.718 || ||| 1 1

I'"'Duoc, neu ||| ! Pugc, néu ||| 1 110.924477 2.718 ||| |l| 1 1

"' Duoc, ||| !"' Buge, ||| 11 10.9868422.718 ||| ||| 1 1

"' Duoc ||| ! Duoc ||| 1110.986842 2.718 ||| ||| 1 1

"' may cung the , ||| ! ' ' may ciing thé , ||| 1 1 1 0.0870583 2.718 ||| ||| 1 1

I'"" may cung the ||| ! ' ' may cling thé [ 1110.08705832.718 ||| 11

!'"'"may cung|||!' ' may ciing ||| 111 0.127426 2.718 ||| |||

4.2.7 Két qua dich

Pau vao : van ban tiéng
Viét khong dau

Két qua tra ra dwa vao
hé thong thém dau

Van ban chinh xac

toi ngo rang co ta

khong noi cho toi biet
su_that .

toi bi dau bao tu
du_doi .

toi hoan_toan

tin_tuong vao tai_nang cua
cac bac_si .

toi
thich

luc_nao
nghe_noi

cung
ve

tol ngd rang co ta
khong noi cho toi biét

su_that .

toi bi dau bao tu
dir_doi .

toi hoan_toan
tin_tudng vao tai_ndng cua
cac bac si.

toi
thich

lic_nao
nghe_nai

cung
ve

t6i ngd rang cO ta
khong noéi cho toi biét su
that .

to1 bi dau bao tir dir
doi .

toi hoan toan tin
tudng vao tai nang cua cac
bac si.

toi
thich nghe noi vé chinh phu

luc nao ciing
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chinh_phu my .

nhung co_phan 2
bang anh bay_gio dang_gia
2.75 bang .

10 bang anh la du
tien xang cho
hanh_trinh cua chung_toi .

cuoc

chinh phu my .

nhung c6 phin 2
bang anh bay gio dang gia
2.75 bang .

10 bang anh la du

tien xdng cho cudc

hanh_trinh cua chung_téi .

~

my .

nhimg c¢6 phan 2
bang anh bay gio dang gia
2.75 bang .

1. 10 bang anh Ia du
tién xang cho cudc
hanh trinh  cua
chung_to6i.

4.2.8 Panh gia két qua dich

_ Chisd BLEU

Individual N-gram scoring

1-gram 2-gram 3-gram 4-gram 5-gram 6-gram 7-gram 8-gram 9-gram

Chi s6 BIEU:La chi s6 danh gia chat luong dich cia may dich thong ké tir ngon

ngit nay sang ngdn ngir khac. Néu két qua gan gidng voi cach hiéu tu nhién thi chat

luong dich cang tét. Piém BIEU duoc tinh bang cach so sanh nhitng cdu can dich voi

mot tp hop cac tham chiéu dich tot. Sau d6 1y ra gi tri trung binh tuong Gng diém sb

riéng 1é nay. Chi sé nay nim trong khoang 0 dén 1. Néu cang gan1 thi chét luong dich

cang tot (sat nghia).
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KET LUAN
Bai toan thém diu tiéng Viét vao vin ban khong ddu da c6 nhiéu phuong phap
tiép can va cho do chinh xéac cao. Tuy nhién, trong dd an nay hudng téi mot tiép can
khac stir dung mé hinh dich may théng ké cho viéc thém déu cho van ban tiéng Viét
khong ddu. Két qua cua dd an da thuc hién duoc muc tiéu nhu trong phan gi6i thiéu
nhung do thoi gian ¢6 han, nén két qua thuc nghiém con chua dat dugc theo mong

mudn. Tuy nhién, ludn van cling dat dugc mot s6 két qua:

Vé Iy thuyét:

Tim hiéu vé bai toan thém diu cho van ban tiéng viét chua c6 dau.

Tim hiéu, nghién ctru mé hinh dich may thong ké véi tiép can cho bai toan thém
du cho van ban tiéng Viét

Vé thyc nghiém:

- Str dung bd cong cu ma nguén mé Moses, GIZA++, SRILM, ... dé xay dung
md hinh dich may thdng ké. Cai dat va ung dung duoc mé hinh dich may thdng
ké cho bai toan bé diu cho vin ban tiéng Viét.

~ DPénh gia két qua.

Do thoi gian c6 han, nén két qua cua thuc nghiém con han ché. Trong twong lai,
t6i s& tiép tuc nghién ciru dé cai thién chat lugng cho mé hinh bang cach xay dung mo
hinh n-gram cho van ban tiéng Viét dé st dung hiéu qua hon va két hop véi tir dién va

cac phuong phap nham cai thién cht luong dich.
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