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MO DAU

Hién nay trén thé gi6i c6 khoang 5650 ngdn ngir khac nhau, véi mot sd
lwong ngdn ngit 16n nhu vy dd gy ra rat nhidu kho khan trong viée trao ddi
thong tin, trong giao tiép, ddng thdi ngin can sy phat trién cia thuong mai va
mau dich quéc té. Mat khac, véi viéc bung nd Internet nhu hién nay, c6 mdt
khéi luong vin ban khong 15 trén Internet ma phan 16n 1a bang tiéng Anh. Do
tinh da dang cta né ma viéc hiéu cic vin ban nay hoan toan khong dé chut
nao. Do dé viéc c6 mdt h¢ dich tuy dong Anh-Viét 1a hét strc can thiét. Véi
nhiing khé khan nhu vay nguoi ta di phai dung dén mot doi ngii phién dich
khong 16, dé dich cac van ban, tai liéu, 101 ndi tir tiéng nudc nay sang tiéng
nuéc khac. Nhimng cong viéc d6 mang tinh chat tha cong, nang nhoc trong khi
khéi luong vin ban can dich ngdy cang nhiéu. Pé khic phuc nhitng nhuoc
diém trén hién nay c6 rat nhiéu nhiing hé théng ty dong dich mién phi trén
mang nhu: systran, google translate, vietgle, vdict... Nhitng hé théng nay cho
phép dich ty dong cac van ban véi mdt cap ngodn ngir chon trude (vi du dich tir
tiéng Anh sang tiéng Viét) [1]. Piéu 4y cho thiy su phat trién ciia dich may cang
ngdy cang tién gan hon dén ngdn ngit ty nhién ctia con nguoi.

Ngay tir khi xut hién chiéc may tinh dién tr dau tién nguoi ta da tién
hanh nghién cuu vé dich may. Cong viéc dua ra md hinh tu dong cho viéc
dich d3 va dang dugc phat trién, mic du chua giai quyét duoc triét dé 16p
ngon ngit tu nhién. Nhung sy ra doi ciia chiing da khang dinh dugc ich lgi to
16n vé mat chién lugc va kinh té, dong thoi cac van dé lién quan dén dich may
cling 13 nhitng chti d& quan trong cta nganh khoa hoc may tinh, béi chiing
lién quan dén van dé xir li ngon ngit ty nhién, mot trong nhitng van dé co y
nghia nhat ma tri tué nhan tao c6 kha ning giai quyét. Nguoi ta tin rang viéc
xur 1i ngdn ngir ty nhién trong dé cd dich may s€ la gidi phap cho viéc md

rong canh cura doi thoai nguoi-may, luc d6 con nguoi khong phai tiép xtic voi
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may qua nhimg dong 1énh cimg nhic nira ma co thé giao tiép mot cach truc
tiép v4i may.

Véi sy phat trién manh mé cua dich may tu dong thi dich may théng ké
(Statistical Machine Translation) da ching to 1a mot hudéng tiép can day tiém
nang boi uu diém vuot troi so véi cac phuong phap dich mdy duwa trén cu
phap truyén thong. Két qua thyuc té ctua hé théng dich may théng ké tot hon,
ngon ngir dich cang ngay cang gan véi ngdn ngit clia ngudi, giup con ngudi trao

d6i thong tin d& dang hon, toc d6 nhanh hon va cling v&i nhiéu ngdén ngit hon.

Hién nay, phuong phap dich thong ké dya trén cum tir 13 phuong phap
cho két qua dich tot nhat. Bé dich hiéu qua thi bang cum tir phai 16n chinh vi
vay viéc luu trit va tim kiém trong bang cuym tir 1a rat quan trong. Chinh vi
thé, luan van nay toi1 lya chon va thuc hién dé tai “Téi wu bang cum tr dé cai

tién dich may thong ké”.
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CHUONG I: DICH MAY THONG KE TREN CO SO CUM TU

Hién nay dich mdy thong ké dya trén co sé cum tir 1a mot trong nhiing
huéng phat trién dang duoc rat nhiéu nguoi quan tim. Dich may thong ké dwa
trén cym tir nham muc dich dich mot van ban tir ngdn ngit ngudn sang ngodn
nglr dich dua vao bang ngtr cum tur sau khi thyc hién viéc giong hang tur,

giong hang théng ké, dao cum tir... két hop voi mé hinh ngon ngi.
1.1 Ngon ngir ty nhién

Ngo6n ngr tr nhién 1a nhitng ngdn ngtt duwgc con ngudi st dung trong
cac giao tiép hang ngay nghe, néi, doc, viét. Mic du con ngudi ¢ thé dé dang
hiéu va hoc cac ngdn ngilt ty nhién, viéc lam cho may hiéu duoc ngodn ngilr tu
nhién khong phai 1a chuyén dé dang. S& di c6 kho khin 1a do ngdn ngit tu
nhién c6 cac bo luat, cdu tric nglt phap phong pht hon nhiéu cac ngdn ngir
may tinh, hon nita dé hiéu dung ndi dung cac giao tiép, vin ban trong ngdn

ngir tw nhién can phai nam dugc ngir canh cua ndi dung do.

Do vay, dé co thé xay dung dugc mot by nglt phap, tor vung hoan
chinh, chinh xac dé may co thé hiéu ngdn nglr tu nhién 1a mot viée rat tén
cong strc va doi hoi ngudi thye hién phai co hiéu biét su vé ngdn ngir hoc.
Do d6 can phai tim ra mot phuong phap dich tu dong t6i uu dé lam giam cong

strc trong van dé vé dich ngén ngit néi chung.
1.2 Dich may

Dich tu dong hay con goi 1a dich may la mt trong nhiing ing dung
quan trong cua xir 1y ngdn ngir tu nhién, 13 sy két hop cua ngdn ngir, dich
thuat va khoa hoc may tinh. Nhu tén goi dich tu dong la viéc thuc hién dich
mot ngdn ngir dau vao (ngdn ngir ndy goi 1a ngdn ngir ngudn) sang mot hodc
nhiéu ngdn ngit khac (goi 1a ngdn ngir dich) bang cac cong cy, phan mém trén

may tinh da dugc 13p trinh san ma khong can c6 sy can thi¢p ciia con nguoi.
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Do duoc 14p trinh san béng cong cy, thuat toan trén may tinh nén hau hét viéc
dich ty dong déu mang tinh sat nghia, hodc mang tinh twong dbi. Ngiy nay
ngudi ta d phat trién nhiéu phuong phap dé t6i uvu héa kha ning dich cua

may tinh.
Dich may c6 hai hudng tiép can chinh d6 la:

Huéng luat (Rules-based ): dich dua vao cac luat viét tay. Cac luat nay
dwa trén tir vung hodc ca phéap cta ngén ngit. Uu diém cta phuong phap nay
1a c6 thé giai quyét dugc mot s truong hop dich nhung lai mat nhiéu cong

suc va tinh kha chuyén khong cao.

Théng ké (Statistical) [2]: tao ra ban st dung phuong phéap thong ké

dua trén ban dich song ngii.
1.3 Dich may thong ké dwa vao cum tir

Dich may thong ké: La mot phuong phap dich may trong d6 cic ban
dich duoc tao ra trén co sé cac mo hinh théng ké co cac tham sb duogc bat
ngudn tir viéc phan tich cac cip cdu song ngit. Cac phuong phap tiép can
théng ké twong phan vdi cac phuong phéap tiép can dua trén luat trong dich
may ciing nhu vé6i dich may dua trén vi du. Thay vi xdy dung céc tir dién, cac
quy luat chuyén d6i bang tay, hé dich nay tu dong xay dung cac tir dién, cac
quy luat dya trén két qua thong ké co duoc tir kho ngit liéu. Chinh vi vy dich
may thong ké c6 tinh kha chuyén cao va ap dung duoc cho bat ctr cip ngdn
ngir ndo. Y tuéng dau tién cia dich may théng ké da duoc gidi thiéu boi
Warren Weaver [2] vao nim 1949, bao gdm ca nhiing ¥ tudng cua viéc ap
dung 1y thuyét thong tin ctia Claude Shannon. Dich may thong ké duogc tai
gidi thi¢u vao nam 1991 bdi cac nha nghién ctru lam viée tai Trung tam

nghién ctru Thomas J.Watson ctia IBM va di gop phan dang ké trong su hoi
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sinh viéc quan tdm dén dich may trong nhitng nim gan dy. Ngady nay nd 1a
phuong phéap dich may duoc nghién ctru nhiéu nhat.
1.3.1 Co sé ciia phwong phdp dich mdy thong ké

Muc tiéu 1a dich mot vin ban tir ngén ngir ngudn sang ngdn ngir dich.
Chung ta c6 cdu van ban trong ngdn ngit ngudn (“Tiéng Anh”) e! =¢,,...¢,,
ma duoc dich thanh ciu vin ban trong ngdén ngir dich (“Tiéng Viét?)
v; =v;,...v;,. Trong tat ca cac cAu co thé co trong van ban dich, chiing ta chon
cau sao cho:

vV, =argmax p(v;' |e;) (1.1)

Kién tric tong quat cia mdt mo hinh dich théng ké thé hién trén hinh 1.1

{ Cau ngudn }

A 4

Tién xtr Iy J - .
[ Mo hinh ngon ngtr

\ 4

Bo giai ma (tim kiém):
V)" =argmax p(v; |e;)

N
—[ M0 hinh tir vung
A 4
J/

[ Hau xu ly ]

Mo hinh giéng hang

A 4

[ Cau dich J ’

Hinh 1.1: So' d6 ciia hé dich bang phirong phép thong ké
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1.3.2 Gidng hang tir, giong hang théng ké
Giéng hang xac dinh 4nh xa i —j = a;: Tl vi trf i cila cdu ngudn tuong
g véi vi tri j = aj cta cau dich[1]. Viéc tim kiém dugc thyuc hién dwa vao

cuc dai biéu thirc sau:

% argm?f{pr(vf)-Z prig, a,/ vf)} (1.2)

a

Do d6, khong gian tim kiém bao gom tp tat ca cac cau ngdn ngit dich
c6 thé c6 vy’ va tat ca giong hang co thé co a, .

Chung ta ndi rang cap xau ki tw ma xau nay dugc dich tir xau kia tir
ngdn ngit ndy sang ngdn ngit khac 1a cap xau dich. Chung ta c¢6 thé ki hiéu
cdp xau dich (I like a blue book|Tbi thich quyén sach mau xanh) ma né biéu
dién 14 xau “I like a blue book” (tiéng Anh) dugc dich thanh “Téi thich quyén
sach mau xanh” (tiéng Viét). Brow va cong su [6] da chi ra y tudng vé viée
giong hang gitta cdp xau ki tu dich nhu 1a mdt sy twong tng gitra cac tur cua
xau tiéng Anh véi cac tir ctia xau tiéng Phap. Diéu nay ta co thé thiy hoan
toan tuwong tu nhu trong cip xau dich Anh - Viét. Mdi duong nhu vay ta goi 1a
1 két nbi. Giong hang dugc biéu dién bang do thi nhu hinh 1 bang cach vé cac
duong nbi gitta mot sb tir tiéng Anh va mot so tir tiéng Viét.

Vi du: Trong hinh 1.2, ta ¢6 5 két ndi: (I(1) like(2) a(3) blue(4)
book(5)|T4i(1) thich(2) quyén(3) sach(4) mau xanh(5)).

Viéc két nbi nay co thé la:
- mot tir tiéng Anh twong (mg véi 1 tir tiéng Viét (hinh 1.2)
- mot tr tiéng Anh twong (mg nhiéu tir tiéng Viét (hinh 1.3)

- nhiéu tir tiéng Anh tuong tng nhiéu tir tiéng Viét (hinh 1.4)
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Chung ta ki hiéu tap giong hang cua (v/e) 1a A(e,v). Néu e c6 d6 dai 1a 1 va
v c6 d6 dai 1a J, ta s& co I*J lién két khac nhau giita J tir tiéng Viét va tir tiéng
Anh. Khi d6, sb giong hang tir cip cau (v,e) 1a 2. Nghia 1a s tp con cua
A(e,v) = 2"

I like a blue book

To1 thich quyén sach mau xanh

Hinh 1.2: Giéng hang véi nhing tie tiéng anh déc Idp

take on extra work in order to money
Té6i lam viéc thém dé  kiém tién

Hinh 1.3: Giéng hang véi nhimg tir tiéng viér doc lap
| feel under the weather

/XD

cam thay khong khoe

Hinh 1.4: Giéng hang tong qudat
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Mot cach tong quat, mo hinh giong hang thdng ké phu thudc vao tap
tham sd chua biét ® ma duge hoc tir dit liéu huin luyén. Pé biéu dién su phu

thudc ctia mo hinh vao tap cac tham $0, ta ¢o cong thtrc:
Pr(e,a|v) =pe(e,a| V) (1.2)

Tinh séng tao trong md hinh thong ké 1a phai phat trién cidc mé hinh cu
thé ma ndm bt cac thudc tinh ¢6 lién quan cua linh vuc van dé duogc xem xét.
Trong trudng hop cta chiing ta, md hinh giéng hang thong ké phai mé ta mbi
quan hé gitra xau ngdn ngir ngudn va xau ngdn ngir dich twong xtng.

Pé huan luyén tap tham sb 0, chung ta c6 sdn corpus song ngit bao gom
S cap cau {(es,Vs) :s=1, ..., S}. Vi mdi cap ciu (es,Vs), bién giong hang duoc
ki hi€u 1a a. Tap tham s6 0 duoc xac dinh dua vao cach tiép can hop 1y cuc dai
trong corpus huan luyén song ngir:

0 =argarg [ p(e.a| V) (1.3)

s=1 a

Trong dich thong ké, ching ta c6 gang md hinh hoa xac suat dich
Pr(e/v) ma ching md ta mbi quan hé giita cdu ngdn ngi ngudn e va ciu ngon
ngir dich v. Co rat nhiéu cach dé dich tir ciing mot cau tiéng Anh sang cing
mot cdu Tiéng Viét. V&i mdi gidng hang cho ta twong tmg mot cach dich. Vi

vay, ta c6 cong thirc quan h¢ gitra m6 hinh dich va mé6 hinh giéng hang:
Pe|v)=> P(ealv) (1.4)
trong do6 a la mQt giong hang cua cép (e,v).

1.3.3 Dich mdy thong ké dwa trén co sé cum tir.

Cum tur (cum tir) [a mot nhém tur két hop v6i nhau tao thanh nghia

nhimg khong day du.

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



Nhom nghién ctru vé dich may théng ké ¢ truong Johns Hopkins da
dung lén EGYPT [7], mét cong cu dich may théng ké ma ngué)n mao. Trong
do6 co6 GIZA++, mot cong cu training cho md hinh IBM 1-5, duoc str dung dé

tao bang anh xa tir-tir cho nhiéu mo hinh dich theo phuong phap bang cum tir.

Dich may thong ké trén co s& cum tir [5] c6 muc dich 1a dé giam bat
cac han ché cua dich may théng ké trén co sé tur béng cach dich cum ttr, trong
do do dai cum tu nguén va cum tUr dich c6 thé khac nhau. Cac cum tir trong
ky thuat nay thuong khong theo nghia ngdn ngir hoc ma la cac cum tur dugce
tim thay bang cach sir dung phuong phap théng ké dé trich rit tir cc cip cau.
Viéc str dung cac cum tu theo nghia ngén ngir hoc (tirc 1a dua trén ci phap)

lam giam chat luong cua dich mdy bang phuong phép nay.

Céu ngudn e:
“She is a teacher”
ENQ& liéu don ngﬁ’ﬁ
\ 4
[ Tién xir ly ]

Y . J M6 hinh ngén ngir:P(v) ]
B0 giai ma (tim kiém): A \
V =argmax p(v|e)*p(v) | M6 hinh dich:P(e[v) ]
J \

‘, T

[ Hau xu ly ]

‘ Ngr liéu song ngir |
A 4

Cau dich v:
“Co ay la giao vién”

Hinh 1.5: M6 hinh dich tir Tiéng Anh- Tiéng Viét.
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M6 hinh dich dua trén cum tir thuong khong thyc hién ding theo trinh tu
ctia phuong phéap dya trén co s& tir, ma st dung khuon dang ctia ban ghi tuyén
tinh. Cac thanh phﬁn nhu 1a m6 hinh ngdén ngtr, mo6 hinh dich cum tir, m6 hinh
dich tr vung hodc mo hinh ddo cum déu duoc sir dung mot cach thich hop.
Khuon dang nay cho phép tich hop céc tinh ning bo sung nhu sb lugng céc tir

dugc tao ra hodc s cac ban dich cum tir dugc sir dung.

Trong dich dya trén cum [3], mot chudi céc tir lién tiép (cum) duogc dich
sang ngdn ngit dich, voi d6 dai cum ngdn ngit nguon va dich cé thé khéac
nhau. Cau vao dugc chia thanh mét sé cum, tung cum mot dugc dich sang
ngodn nglr dich, va sau do6 cac cum dugc dao trat tu theo mdt cach nao do roi

ghép v6i nhau. Cudi cung ta thu duoc cau dich trong ngdn ngit dich.

Gia st ta goi ngdn ngit ngudn 1a f va ngdn ngit dich 1a e, chung ta s& o
gang toi da hoa xac suat Pr(fle ) voi mong muén c6 duoc ban dich tot nhat.
Thuec té 1a ton tai rat nhiéu ban dich dang cho cung mdt cau, muc dich cua ta
1a tim ra cdu ngdn ngit e phit hop nhét khi cho trudc ciu ngdn ngit ngudn f.
Dich dua vao cum st dung md hinh kénh nhiéu, 4p dung cong thic Bayes ta
co:

arg max. Pr(e[f)= arg max. Pr(fle )Pr(e )/Pr(f) (1.5)

Do Pr(f) 14 khong d6i d6i véi e, van dé trd thanh viée tim cdu e nham t6i
da hoa Pr(f |e)Pr(e). Viéc xay dung md hinh ngén ngit can sir dung mot ngi
liéu don ngtr 16n, trong khi d6 md6 hinh dich lai can dén ngtr liéu song ngil tt.
B9 gidi ma duoc su dung dé chia cau nguén thanh cac cum va sinh ra cac kha

nang dich c6 thé cho mdi cum nhd sy tro gitip ctia bang cum (phrasetable).

bé sinh ra dugc cau dich, cau nguén dugc chia thanh I cym lién tiép f,'.
Ching ta gid st rang phan phoi xac suat la nhu nhau doi véi cac cum nay.

Méi cum f; trong f,' duoc dich thanh cum tuong ung trong ngdn ngir dich e;.
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Céc cum trong ngdn ngit dich co thé dao vi tri cho nhau. Qua trinh dich cum
dugc md hinh hoa bai phan phdi xac suat p(file;).

M6 hinh ddo cum thuong dugc mé hinh héa béi mdt khoang cach co s6.
Dao cum thuong bi gidi han bdi sy dich chuyén ) luong tdi da cac tir. Céc
mo hinh ddo cum thudng tuan theo ngt phap ctia ngdn ngtr dich (vi du nhu
Tiéng Anh — Tiéng Viét, V6i Tiéng Anh thi tinh tir nim trudc danh tir, nhung
tiéng Vi¢t thi nguoc lai).
1.3.4 Muc dich ciia vi¢c dich mdy thong ké trén co sé cum tir.

Muc dich chinh cua viéc st dung cum tir trong dich may théng ké 1a dé
giam bot han ché cua viée dich may théng ké trén co so tir [5].

Thong thuong véi mdt ngdn ngir nhat dinh 1 tir ¢6 thé c6 nhiéu nghia
trong nhitng van canh khac nhau. Viéc dich may dua vao dich ting tir mot va
sau d6 ghép t6 hop cua ching voi nhau thudng din dén nhitng két qua khong
t6t va phai xur Iy mot to hop két qua kha 16n.

Vi du : Xét mot cau don cb n tir: AnAn-1....A2A1

Vi mdi tir An, An-1...A1 s& c6 twong tng Xn, Xn-1, Xn-2... X1 nghia

Do vay véi viéc dich trén co so tur thi s6 ngén ngir dich to1 da co6 theé co s€ la:

(S6 Ngon Ngi) = Z Xi (1.6)
i=1

(chua str dung cac thuat toan t6i uu va nén voi tur)
Viéc st dung cum tur trong dich may s€ lam tdng do chinh xac cua dich

may dong thoi 1am giam dang ké thoi gian dich cia may.
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Vi du:
He did
Anh_ta lam

No thyc_hién khong
ban_ong da

no lam

anh_ta da
da_khong

lam_khong ding

not go
khong di
phai tr¢ thanh

khong dang vé

tr¢_thanh

Mo rong khong gian gia thuyét:

home

nha

chd &
qué_huong

qué_huong

He

Did

Not Go

Home

>
B
7

e

anh_ta

da
‘ lam

‘ thure_hién

Y ‘ d3 khéng

dan_éng

A

Hinh 1.6: M6 ta viéc giai ma

S6 héa béi Trung tam Hoc liéu — PHTN  http://www.lrc.tnu.edu.vn




13

1.3.5 Pdo cum tir trong dich mdy théng ké

Pon vi dich: Cym tir, 1a mot chudi cac tir lién tiép bat ky

She isa good Teacher
Co ay 1a mot Gido vién Gioi

- Mbi cum tiéng Viét vj ung vo1 mot cum tiéng Anh e
- (&i|v;): x4c suat dich cum tir

Céc cum tir ¢6 thé bi dich chuyén:

+ d(starti-end;.;-1): xac suat chuyén dich

+ start;: vi tri du tién cta cum tir tiéng Anh tng véi v;
+ end;.;: vi tri cudi cua cum tur tiéng Anh g véi vy

= Xac suit p(e|v) :

p(elv) = [ [ #(e [v)d(start, —end, , —1) (1.7)

1.3.6 Bdng cum tiv trong dich mdy thong ké

Pdi véi dich may théng ké trén co s& cum tur, ta cling can phai c6 mdt bo
ngir li¢u lién quan dén cac cum tir. Chinh vi vay bang cum tu da dugc xay
dung. Bang cum tir dugc sir dung trong dich may théng ké dya trén cum tir 1a
rat 16n. Kich thuéc cua chung 1a mot hé qua truc tiép cua cach tiép can bang
cum tir trong dich may thong ké sao cho su tién doan trudc c6 thé truy cap
duoc mdt cach hi¢u qua. Viéc tinh toan trudce sé lam tang Ién to hop cua cum
tr va cum tir du thira cho bat ky cum tr nao va tAt ca cac cum tr con
(Subphrase) ¢ thé c6 dugc trong bang cum tir. Bang cum tir dugc luu trir mot
cach ro rang hién nay 1a dai dién dugc st dung rong rai nhiéu nhit cac mo
hinh dich trong PB-SMT.
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Phuong phap duoc st dung trong viéc thuc hi¢n tdi uu bang cum tu
(JunczysDowmunt, 2012a, b) cho Moses (Koehn 2007) [4] c6 thé dugc sir
dung dé thay thé cho cac bang cum tur nhi phan hién tai.

1.4 M6 hinh ngon ngir

Phuong phéap dich may thong ké dua trén xac xuit dé xuét hién ngdn
ngit dich khi cho dau vao 1a mot ngdn ngit ngudn. Viée thdng ké dya trén bo
ngit liéu c6 san va ta chi xac dinh xé4c xuAt nao 1a 1én nhat dé chon ra két qua
ngdn ngir dich phu hop.
Vi dy: Khi ap dung mé hinh ngén ngi cho tiéng Viét
P[“h6om nay la thir hai”]=0.003
P[*“hai nay 1a thirt hdm”]=0

Mo hinh ngén ngit duoc ap dung trong nhiéu linh vuc cta xir 1y ngén

ngir ty nhién c6 nhiéu hudng ti€p can mod hinh ngdn nglt nhung chu yéu dugc

x4y dung theo m6 hinh ngdn ngir N-gram.

Mo hinh ngén ngir N-gram:

Nhiém vu ciia mé hinh ngén ngit la cho biét xdc sudt ciia mét cdu
wiw2... wm la bao nhiéu. Theo cong thirc Bayes: P(AB) = P(B|A4) * P(A), thi:
Pwiw2...wm) = P(wl) * Pw2|wl) * P(w3|wilw2) *...* P(wm|wIw2...wm-1)

Theo céng thitc nay, mé hinh ngén ngit can phdi c¢6 mét irong bo nhé
Vo ciing I6n dé cé thé luu hét xdc sudt cia tdt ca cac chudi do dai nhé hon m.
RG rang, diéu nay la khdng thé khi m la 6 dai cia cdc van ban ngoén ngiv tie
nhién (m cé thé tién téi vé cung). Dé cé thé tinh dwoc xdc sudt ciia vin bdn
voi lwong bo nho chd'p nhan dwoc, ta su dung xd'p xi Markov bdc n:

Powm|wl, w2, ..., wm-1) = P(wm|wm-n, wn-m+1, ..., wm-1)

Néu dp dung xdp xi Markov, xdc sudt xudt hién ciia mot tiv (wm) dwoc coi nhu

chi phu thudc vdo n tir dimg lién truée né (wm-nwWm-n+1...wm-1) chir khéng
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phai phu thudc vao toan bo day tw dung truoc (wiw2...wm-1). Nhuw vay, cong

thirce tinh xdc sudt van ban dwoc tinh lai theo cong thirc:

Pwiw2..wm) = P(wl) * P(w2\wl) * P(w3|lwiw2) *...* P(wm-1|wm-n-1wm-
n ..wm-2) * P(Wwmjwm-nwm-n+1...wm-1)

Véi cong thirc ndy, ta c6 thé xay dung mo hinh ngdn ngir dua trén viéc
théng ké cac cum co it hon n+1 tir. M6 hinh ngdn ngir ndy goi 14 mé hinh
ngodn ngit N-gram. Mot cum N-gram 1a 1 ddy con gom n phan tir lién tiép

nhau cta 1 ddy cac phan tir cho trudc.

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



16

CHUONG II: PHUONG PHAP TOI UU BANG CUM TU

Pé tang chat luong dich trong dich may thong ké thi bang cum tir duoc
st dung trong dich may thong ké dya trén cum tir (PB-SMT) ¢6 kich thude rat
l6n. Vi vay, dé Iuu trix va tim kiém bang cum tir mdt cach hi€u qua la van dé
dang dugc nghién ciru va quan tim trong dich may thong ké. Muc dich cua
phuong phap sé& trinh bay dudi day 1a ¢ m6 ta ménh dé, phuong phap mi hoa
lam giam dit liéu tir, tir d6 giam dang ké thoi gian dich may nhung van dam
bao chat lugng dich mot muc nhat dinh. Phuong phap ma héa cum [8] nham
muc dich giam su du thira bang cach khai thac bang cum tir nhu mot tir dién

nén, st dung cac mbi quan h¢ tinh tién.
2.1 Quy trinh sinh bang cum twr

Sau qué trinh xay dung mé hinh ngdn ngir ta di huan luyén mé hinh dich
(Train Model), qua trinh nay s& tao ra bang cum tir. Bé tao ra dwoc bang cum
tir ta sir dung script train-model.perl trong phan mém Moses [4], cac giai doan

cua thu tuc huan luyén:
1. chuan bi dit liéu.
2. Chay bd cong cu Giza++.
3. Doéng hang tur.
4. Nhan bang dich tr vung.
5. Chiét xuét cum tu.
6. Diém cum tr.
7. Xay dung mo hinh sap xép lai tir vung.
8. Xay dung h¢ mo hinh.

9. Tao tap tin cau hinh.
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vi du:
nohup  nice  ~/Tools/moses/scripts/training/train-model.perl  -root-dir
~/Work/50001_utf8/Baseline -corpus

~/Work/50001_utf8/Baseline/data/50001b_train.lower \-f en -e vn -alignment grow-
diag-final-and -reordering msd-bidirectional-fe \-Im
0:3:$HOME/tools/Work/50001_utf8/Baseline/Im/5001b.srilm:8  -external-bin-dir
~[Tools/bin >& ~/Work/50001_utf8/Baseline/training.out &

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

5001b.srilm 1a mé hinh ngdn ngit duoc huan luyén & giai doan trén)

Mot sb phén tr trong bang dich cym sau khi dugc huin luyén:

Cum tir ngudén | Cum tir muc tiéu Piém Giong hang
carries anormal | ¢6 thuy thu doan 0.166667 1-2
complement 6.72486e-15
0.0666667
1.87836e-14
carries a normal c6 thuy 0.166667 1-2
complement 6.72486e-15
0.0666667
2.65348e-07
carries a normal | mdi tau c6 thuy 0.166667 1-4
complement thu 6.72486e-15
0.0666667
3.77986e-18
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carries a normal | mdi tau c6 thuy 0.166667 1-4
complement thu doan 6.72486e-15
0.0666667
6.05912e-22
carries a normal | mdi tau c6 thuy 0.166667 1-4
complement 6.72486e-15
0.0666667
8.55947e-15
carries a normal thuy thu 0.111111 1-1
complement 6.72486e-15
0.0666667
1.43833e-08
carriesanormal | thuy thadoan | 0.125 6.72486e- 1-1
complement 15 0.0666667
2.30564e-12
carries a normal thuy 0.0625 6.72486¢- 11
complement
15 0.0666667
3.25709e-05
Eﬁ?ﬁ'ﬁfe?n gﬁ;ma' tau ¢6 thuy _ thu 0.166667 13
6.72486e-15
0.0666667
2.20529%e-14

Bdng 2.1 : Mét so phan tir trong bang cum tir
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2.2 Phwong phap t6i wu bang cum tir

2.2.1 Chi s6 cum tir nguén

Céu trac ctia cac chi sd cum tir ngudn ldy cam himg béi Guthrie va
cong su (2010). Phan quan trong nhét cta chi s6 gidng nhu mot chirc ning tbi
thiéu hoan hao ham bam (MPH) ma trong d6 gdm mot tip S ¢6 n cum tir
ngudn dén n sé nguyén lién tiép. Ham bam nay di duogc tao ra véi cac thuat

toan trong thu vién CMPH (Belazzougui va cong sy, 2009).

Source phrase Target phrase collection

Ll i '
i Murmur : !
I Hash CMPH ' ! ;
X : Ordered i
: %\' ' ' | Huffman Symbol Lexical |
. . : Codes Tables Translation :
! | Fingerprints . ! Tahle* X
ool ;
[ : !

Source phrase index

E}-leuffm:[.sl I I I

Byte vector l I l I | |

Target phrase storage

Hinh 2.1: So' d6 don gidan héa bang cum tir
Cac MPH chi duge dam bao dé lap ban dd cac yéu td duoc biét dén tur
S dé nhan dang chinh x4c cac s6 nguyén. Néu mot cum tir ngudn duge cho
rang da khong dugc nhin thay trong S trong viéc xay dung cac MPH, mot s6
nguyén ngau nhién s& dugc gan cho nd. Pidu nay co thé dan dén cac bai tap
gia cia bo suu tdp cum tir muc tiéu dén cac cum tir ngudn vo hinh. Guthrie va

cong su (2010) dé xuat st dung mot thudt toan hash ngau nhién
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(MurmurHash3) trong qua trinh xay dung va luu trit cac gia tri cua né nhu
dau van tay cho mdi cum tir trong tap S. Pdi véi truy véan, né ciing du dé tao
ra cac ddu van tay cho cac cum tir dau vao va so sanh né véi cac ddu vén tay
duoc luu trir tai vi tri duge tra vé boi ham MPH. Néu nd phu hop, cum tr da
dugc nhin thdy va c6 thé dugc tiép tuc xu 1y. Ddi véi 32 bit dau van tay co

A ’ A 32 A <\ A A 1Y
mot xac suat 2~ ciia mot cum tir nguon vo hinh truot qua.

Vi tri ban dau cua cum tir nguén trong tap S co thtr tu dugc luu trix
cing ddu van tay. Trong Moses, Cum tir ngudén duoc truy van bang cach di
chuyén cac diém bat dau ctia mot cum tir dén mdi tir trong cau va ting chiéu
dai cum tir cho dén khi giéi han d6 dai hay két thuc cua cau 1a dat. Néu khong
co trat tu cac vi tri cia cdc MPH duoc giao 1a ngau nhién ma co thé lam cho
mot phién ban bd nhd anh xa cia cac cum va gén nhu khong str dung duoc.
Bang cum tir nay khong chira bat ky dai dién cta cac cum tir ngudn bén canh
cac chirc ning MPH. Cym tir ngudn c6 thé dugc kiém tra dé dua vao bd nhd

nhung khong thu hoi duoc.

2.2.2 Lwu triv cum tir muc tiéu

Viéc luu trir cum tr muc ti€u bao gém mot vector byte dé luu trit bd
suu tap cum tir muc ti€u lién tuc theo thur tu ho cua cum tir nguén tuong ung.
Mot bd suu tdp cum tor myc ti€u bao g@)m mét hodc nhiéu cum tir muc tiéu
duoc luu trir lién tuc. Mot cum tir muc tiéu 13 mot chudi cac ky hiéu tor muc
tiéu tiép theo 1a mot biéu twong dic biét, mot chudi dai ¢d dinh vé diém s, va
mdt chudi cac diém lién tiép n6 duoc ding lai bang mot biéu twong dimng dic
biét.

Kha ning truy cap ngau nhién dugc bo sung boi cac vector byte offset.

D61 vai mo1 bo suu tdp cum tr muc ti€u, nd luu trlr cdc byte ma bd suu tap
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nay bat dau. Béng cach kiém tra bu dép vi tri két thuc ctia mot cum tir muc

tiéu tiép theo thu thap co thé dugc xac dinh.

Kich giam la dat dugc béng cach nén céac chudi biéu tuong cta mot bd
suu tap cum tr muc tiéu béng cach str dung ma hoa biéu tuong khon ngoan
Huffman (Huffman, 1952; Moffat, 1989). Muc ti€u tir cum, diém sd, va cac
diém lién két dwoc ma hoa voi cac bd khac nhau cia ma Huffman duge hoan
d6i trong ma héa va giai ma.

Trong khi cac vector byte chi la mdt mang 16n cac byte, cac vector byte
offset 14 mot cau tric phire tap hon. Thay vi gitr offsets 13 s6 nguyén 8-byte su
khac biét giira cac hiéu sb6 duoc luu trir. Mot diém dong bo hoa véi cac gia tri

bu dap day di 1a chén vao va theo ddi cho mdi 32 gia tri.

Piéu nay lan luot céc byte vector vao mot danh sach cac s6 kha nho,
tham chi nhiéu hon nhu vay khi cac mang byte dugc nén. Ky thuat dao nguoc
tir danh sach nén cho chi s cong cu tim kiém dugc sir dung dé lam giam kich
thudc hon nita, Simple-9 ma hoa (Anh va Moffat, 2004) cho su khac biét
offset va Byte Variable Length ma héa (Scholer va cong su, 2002) cho cac
diém ddéng bo hoa. Khi ca hai k¥ thuat st dung khong gian it hon néu sb
luong nhé hon duoc nén, kich thudce cia cau tric gilt giam véi giam chénh
léch. Do d6 mot phuong phap nén tét hon cho cac mang byte két qua tu dong
trong mot byte vector nho hon. Déi voi cac bang cum tir ban dau, khoang 215
tri¢u offsets st dung 260 MB, nhung chi c6 220 MB cho céc bién thé
rankencoded. hon 30 Mbytes. Ma Huffman dugc luu trir nhu ma Huffman
kinh dién, mot dai dién bd nhé hiéu qua. Kich thudc cua cac bd gidi ma cum
tir muc ti€u duoc coi la mot phén ctia kich thuéde can thiét dé dai dién cho céc

cum tir muc tiéu.
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2.2.3 Nén ngir liéu song ngir

Conley va Klein (2008) da dé xuat mot chuong trinh ma hoa dir liéu
ngdn nglr muc tiéudua trén cd sd lién két tr va cac mdi quan hé tinh tién.
Cum tur muc tiéu s€ dugc thay thé voi cac chi sd bit dau va két thuc cta cum
tir twong tmg, chi sé ban dich va mot con tro sé nguyén cho mdi muc tiéu.
Cum tir muc tiéu s€ duoc thay thé cac diém véi cac chi sb bat diu va két thuc
ctiia cym tur tuong ung, chi s6 ban dich va mét con trd sb nguyén cho mdi muc

tiéu. Nén duogc thuc hién bﬁng viéc st dung ma hoéa Huffman.

Trong khoa hoc may tinh va 1y thuyét thong tin, md héa Huffman 1a
mot thuat toan ma hoa dung dé nén dir liéu. N6 dua trén bang tan sudt xuat
hién céac ki tu can m3 hoa dé xdy dung mot b0 ma nhi phan cho céc ki tu do

sao cho dung luong (s6 bit) sau khi ma héa 1a nho nhét.
Cac budce thuc hién nén:
- Poc file va x4c dinh cac ky tu xuat hién trong file & tan suat ciia ching
- Dung cay ma Huffman
- Dya vao cay ma thu dugc ma hoéa tung ky tu va ghi vao file nén
- Luu cay ma vao cudi file nén
Pau vao.

Tip A = {ay, @y ..., an), bang ky tw biéu twong cé kich thudc n.

Trong luong W ={wy W, . Wy}, Ma la tap hop cua cac trong luong (duwong)

ey

ciia chit cdi (thwong la ty 1é thudn véi xdc sudt), tire la w; = weight (&), 1 <i

<n.
Pau ra.

C(AW) ={cy, Cy ..., cn}, Ma la (nhi phdn) ti ma, noi i la tir md cho

(@), I <i<n.

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



23

K¥ thuat nay hoat dong béng cach tao ra mdt cay nhi phan cua cac nit,
c6 thé duoc luu triv trong mot mang, kich thudc ctia ndé phu thudc vao )
luong cac biéu tuong n. Mot nut co thé 1a mot nat 14 hodc mot nat ndi bo. Ban
dau, tit ca cac nat 1a nat 14, trong d6 c6 chira céc biéu tuong riéng cua
Minh, trong luong (tﬁn suat xuét hi€n) cua cac biéu tuong va tuy chon, mdt
lién két dén mot nit cha ma 1am cho né d& dang dé doc mi (nguoc) bét dau tir
mot nat 14. Cac nut ndi bd co trong luong biéu tuong la téng trong lugng cua
2 nut con, lién két dén hai nat con va lién két tuy chon dé mot nat cha. Nhu
mot quy udc chung, bit '0' dai dién cho sau cdy con trai va bit '1' dai dién cho
sau cac cdy con phai. Mot cdy thanh pham da 1én dén n nut 1a van — 1 cac
nat ndi bd. Mot cdy Huffman ma bo qua nhing biéu twong khong sir dung tao
ra do dai ma ti wu nht.

Thuat toan xay dung cady ma Huffman nhw sau:

Buwde 1: Xac dinh hai nat “tu do” ¢o6 trong s6 nho nht.

Buéc 2: Nut cha cia hai nit nay dugc tao ra véi trong luong 1a tong trong

lugng cua hai ntt con.

Bwéc 3: Nat cha nay dugc thém vao danh sach cac nut. Panh du nut cha 1a

“tu do”, hai nat con danh dau la “da xét”.

Buwéc 4: Mot trong hai nhanh tir ntit cha dén nat con duoc déanh dau 13 “0” va

nhanh con lai dugc danh dau 1a “1”.

Bwéc 5: Lip lai cac bude cho dén khi chi con mot nat tw do. Nat ndy chinh 1a

nut goc cua cay.
Vi du:

Vi bang tan sut ciia 5 chir cai A, B, C, D, E nhu sau tuong ung 13
0.10; 0.15; 0.30; 0.16; 0.29
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https://translate.googleusercontent.com/translate_c?depth=1&hl=vi&prev=search&rurl=translate.google.com&sl=en&u=https://en.wikipedia.org/wiki/Leaf_node&usg=ALkJrhhH-Q3xfZl1ovZQx-3mQR_r0qn6ng
https://translate.googleusercontent.com/translate_c?depth=1&hl=vi&prev=search&rurl=translate.google.com&sl=en&u=https://en.wikipedia.org/wiki/Internal_node&usg=ALkJrhjGrSOZ5FHFWCA6mS8V4yvDfrjIMg
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A B C D E

0.10 0.15 0.30 0.16 0.29

Qua trinh xay dung cAy Huffman dién ra nhu sau:

ONONOONN0O

0.10 0.16 0.29

0.30 0.16 0.29

0 1
0.10 0.15
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0.16 0.20 0.30
OO
0.10 0.15
Hinh 2.2: M6 ta qua trinh tao cdy Huffiman
Nhu vy b mi tdi wu twong tng la:
B C D E
01 01 11 00 10
1

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




277

Két qua cta Huffman ma hoa cho mt ma sO voi ky tu ¢6 trong lugng nhét dinh.

Piu vao . ]
Ky tu (a;) A B C D E | Tong so
(A, W)
Trong luong (w;) [0.10]0.15|0.30|0.16 | 0.29 =1
Piura C Ma huffman (c;) | 010 | 011 | 11 | 00 | 10
Chiéu dai mi
3 3 2 2 2
(theo bit) (L)
Chiéu dai trong luong L (C) =
0.300.45|0.60 | 0,32 | 0,58
(L i W i) 2,25
, Xac sut
Toi uwu | 1/8 | 1/8 | 1/4 | 1/4 | Y =1.00
(27%)
Thong tin (theo bit)
3,32 (274|174 2,64 |1.79
(-Log,wj=

Bang 2.2: Bang mad hoa huffman

2.2.4 Nén bdang cum twr

Junczys-Dowmunt (2012a) gidi thi€éu mot kién trGc 1am nho bang cum

tor voi viée sit dung PR-Enc. Co ban cua viéc nén nay la st dung thuat toan

Simple-9 [6],m4 héa bién-byte [9] va mi hoa Huffman (Huffman, 1952) cia

cac tir muc tiéu, diém va cac diém lién két.Dé giam dugc kich thudc cho céac

cum tur nguén ta st dung mot ham bam vai céc chi $6. Juncczys-Dowmunt

(2012b) [6] mo ta viéc tdi wu cua chi s6 cum tir va tac dong cta nd dén chat

luong ban dich. Vi¢c thuc hién t6i wu da dat duoc mot két qua kha tdt v&i hon
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77% khi so sanh v6i bang cum tir nhi phan Moses voi hiéu suat t6t hon dang

ke.

Mo ta nén str dung thuat toan Simple-9: Simple-9 (S9) 1a mot thuat toan

dat dugc két qua nén tot hon nhi€éu ma hoa bién byte va cling da cai thién

duogc toc d6 nén. S9 khong phai 12 lién két byte né 1a su lién két giira cac tir va

bit lién két. Y tuong co ban cua S9 1a ¢d ging dé dong goi gibng nhu sb

nguyén vao mot trong 32-bit tir. Mdi tir dugc chia thanh 4 bit kiém soat va 28

bit dit liéu. Nhitng gi chung ta c6 thé luu trit trong 28 bit:

Lua chon S6 mi hoa dugc Chiéu dai cua Bit lang phi
(4bit) luu trit trong moi mé trong bit
mot tur

0000 28 1 0
0001 14 2 0
0010 9 3 1
0011 7 4 0
0100 5 5 3
0101 4 7 0
0110 3 9 1
0111 2 14 0
1000 1 28 0

Bang 2.3: Bang tuy chon ma Simple 9
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(gia dinh cho don gian: tit ca cac con sd ma chiing ta gip phai can it nhat 28
bit). Pé 1am duoc diéu nay, S9 chia mdi tir thanh 4 bit trang thai va 28 bit dir
liéu.Vi du nhu néu 7 gia tri tiép theo ma tat ca ching déu nho hon 16, thi
chung ta c6 thé luu trit chung nhu dang 7 gia tri 4-bit, hoidc néu sau 3 gia tri
tiép theo ma chiing nho hon 512 thi chiing ta c6 thé luu trit chung dudi dang 3
gia tri 9-bit (dé lai mot bit khong dung). Luu trit va ldy sb bang cach st dung

mat na bit ¢d dinh.
Thuat toan Simple 9:
Buée 1: Lam viéc 28 sb tiép theo phit hop voi mdi 1 bit.
- Néu c6: str dung trudng hop d6
- Néu khéng c6 thuc hién budc tiép theo
Buéc 2: Lam viéc 14 s6 tiép theo phu hop véi mdi 2 bit.
- Néu c6: str dung trudng hop d6
- Néu khéng c6 thuc hién budc tiép theo
Buwée 3: Lam 9 con sb tiép theo phu hop voi mdi 3 bit.
- Néu co: str dung truong hop do
- Néu khong c6 thyc hién budce tiép theo
Buéc 4: Lam viéc 7 s tiép theo phit hop véi mbi 4 bit.
- Néu c6: sir dung trudng hop do
- Néu khong c6 thuc hién budce tiép theo
Buwéde 5: Lam viée 5 s6 tiép theo phu hop v6i mbi 5 bit.
- Néu c6: sir dung trudng hop do

- Néu khong c6 thuc hién budce tiép theo
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Buwée 6: Lam viéc 4 s6 tiép theo phu hop véi mdi 7 bit.

- Néu c6: sir dung trudng hop d6

- Néu khong c6 thyuc hién bude tiép theo
Buwéc 7: Lam 3 con sb tiép theo phu hop voi mdi 9 bit.

- Néu c6: str dung trudng hop d6

- Néu khong c6 thuc hién buée tiép theo
Buéc 8: Lam viéc 2 sb tiép theo phu hop véi mbi 14 bit.

- Néu c6: sir dung truong hop do

- Néu khéng c6 thuc hién budc tiép theo
Buéc 9: Lam viéc 1 s tiép theo phi hop véi mbi 28 bit.

Vi du:

Gia sir ta c6 1 doan string voi 8 ky tu (example: “abedefgh”). Néu

chung ta dit vao kiéu mang thi chiing ta s& c6 mang véi 8 byte.
|a=1|b=2|c=3|d=4|e=5|f=6|9g=7|h=8 |

O dang ASCII

|97|98|99|100|101|102|103|104|

Dang bit nhi phan tuong tng sé la:

00000001|00000010]00000011]|00000100j00000101|00000110|0000011
1/00001000

Vé6i mdi byte (8bit) thi ching ta c6 thé luu trir duge 28=256 ky tu, tuy
nhién trén thyc té véi ngdn ngir giao tiép thi s6 ky tu thuong chi & mic 24-28
chir cai (d6i v6i ngdn ngir la-tinh) do vay thay vi sir dung 8bit ta chi can t&i

5bit(tbi da 2°=32) 1a ¢6 thé luu trit duge 1 chir cai.
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Chuyén vé dang 5 bit thi ta s& cit bo 3 bit dau di va két qua s& 1a
00001/00010/00011|00100]00101|00110]00111|01000

Ta c6 thé gop dang trén vé dang:
00001000/10000110/01000010|10011000|11101000

Nhu vdy ta di chuyén tir 8 byte vé dang 5 byte trong viéc mi hoa
string: abcdef

2.2.5 Ma hoa cum tir

Y tudong chung cta viéc mad hoa cum twong ty nhu cac phuong phap
nén dua trén tir dién cb dién. Cac cum tir con (subcum tirs) lip di lap lai duoc
thay thé bﬁng con tré dé subcum tirs trong mot tur dién cum tir nén két qua
giam chiéu dai dit liéu.Viéc giai nén dua trén viéc tim kiém va chén lai cia
cac cum tir con trong ky tu con trd. Néu ching ta don gian hoa nhiing phuong
thirc trén bang viéc xoa tit ca cac dit liéu yéu cu bén ngoai va chuyén no t6i bang
cum tur. Thay vi viéc nén mot bitext voi mot tir dién cc cum tir, chiing ta nén tur
vung riéng cia minh. Viéc ma hoa thir hang cum s€ chia sé thudc tinh véi ma
hoa thtr hang tir va chi ra phuong thirc nén bitext. Phuong phap nén dugc thuc
hién v&i mot cach khéac: Dit lidu tudn tuy dugc biéu dién dang dd thi ciu tric
gidng nhu dang cay hoic 1a may ty dong.

Ma hoa thr hang cum ciing c6 thé su dung dé biéu dién dir litu muc
tiéu tir bang cum tir nhi phan Moses dua trén Zens va Ney(2007) vao mot cdu
triic d6 thi.

M3 héa yéu cau tir bang cum tir @& c6 nhiing thong tin lién két tir. Dé
thue hién viéc ma hoa ¢ hiéu quéa no c6 thé tim cac cip cum tir lién két va 1ay

lai thr hang ctia cum tr muyc ti€u lién quan té1 cum tir nguén tuong tng. Danh
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sach duogc sap x€p gidm dan cua xac suat dich P, tirc 1a ban dich tot nhat s€ co

cap bac 12 0, bang dich chét luong cang kém thi ¢ cap bac cang cao.
Cho mot cau Spanish —English véi cac cdp cum tir da duge dong.
es: Maria no daba una bofetada a la bruja verde
en: Mary did not slap the green witch

Céc cip cum tir nay duoc dai dién boi cac quadruple (1 b 4 chi sd) bao
gém cac chi sb: vi tri cum tir nguén, vi tri cum tir dich, chiéu dai cum tur
nguén, chiéu dai cum tir dich. Cac cap cum tur hoan chinh bi loai bo vi nd
khong 14 cac cap cum tir con duge dong ding didu kién dau tién cta biéu

thure, cac cdp cum tir con phai nam trong dudong bao ctia cac cum ma hoa.

Zens va cac cong su (2002) dinh nghia cidc cum tir con phu hop véi
vigc dong co ban véi thu tuc twong ty duge st dung trong subt qua trinh rat

cac cap cum tur khi mo hinh dich dugc tao dé tranh viéc tu tham chiéu.

Cac cum tir con dugc chén vao hang doi dua theo thur tu: “cac cum con
dugc danh thir ty giam dan theo chiéu dai, vi tri bat dau dich va sau dé dén

chiéu dai va vi tri bit dau ctia cyum ngudn”.

Véi vi du trén cdp cum tu nguén 1a hang doi:
es: no daba una bofetada a la bruja verde
en: did not slap the green witch

No s& dugc kiém tra dé dua vao bang xép hang cum tir véi thir hang

tinh tir 0.
Cum tir dich duoc thay thé béi 1 ky hiéu con trd
es: Maria no daba una bofetada a la bruja verde

en: Mary (0,0,0)
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Céc gia tri nguyén cta bd 3 nay dugc hiéu nhu sau:
- Pau tién 1a su khac nhau giita vi tri ngudn va dich cia cap cum con.
-Thir 2 1 khoang ctia duong bao cum ngudn con bén phai tir cudi cum
ma hoa.
-Gia tri cudi cung la thtr hang cua cap cum con dugc chon.

Tat ca cac diém duogc dong nam trong dudng bao ctia cdp cum con
dugc chon dugc loai va tat cd nhiing cdp cum con chong 1én cap cum con

dang xét dugc xd6a khoi hang doi.

Chi 1 cap cum tur con lai trong hang doi la:

Es: Maria

En: Mary

Ap dyng thi tuc twong ty nhu trén

Cac cum ma hoa sau duoc tao ra:

es: Maria no daba una bofetada a la bruja verde

en: (0,8,0) (0,0,0)

cac cum con dich ma khong duoc thay thé dugce tim thiy s& duoc giit
lai nhu nhitng tir plain.
2.2.6 Gidi ma cum tir

Céac bg gidi ma cum tir muc ti€u cé chtra cac dir licu can thiét dé giai
mi cac ludng byte nén. N6 bao gém cac danh sach ngudn va tir muc tiéu véi
cac chi s, cac bd ma Huffman, va néu Rank Encoding dugc str dung, mot
bang dich tir vung duogc sip xép. Ma Huffman duoc luwu trit nhue ma Huffiman

kinh dién, mot dai dién bd nhd hi¢u qua. Kich thudc cua cac bo gidi ma cum

tir muc ti€u duogc coi 1a mdt phan cua kich thudc can thiét dé€ dai dién cho cac
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cum tr muc ti€u. Trong viéc thuc hién co ban ba bd khac nhau ctia Huffman
ma duogc st dung dé ma hoa tir muc tiéu, diém sb, va sép xép; ma hoa va giai
mi dua trén chuyén ddi giita ba loai md Huffman. Ddi v6i nhitng tir cum tir
muc tiéu va lién két chi mot biéu tugng dimg dic biét dd duoc thém vao.
Piém va cac diém lién két duoc ma hoa truc tiép, tir cum tir muc tiéu c6 mot
dai dién trung gian nhu dinh danh sé nguyén d6 dang nhin 1én mot bang tir
muc ti€u. Vi¢c thuc hién nay duoc goi 1a "duong co s¢".

Mot tha tuc giai ma don gian xtr Iy cay chii yéu 1a cdy nhi phan véi thoi
gian mil. Tuy nhién néu xem xét tat ca cac cum dich Gmg véi mot cau, mot
thuat toan quy hoach dong véi do phuc tap tuyén tinh cho mdi cum c6 thé

dugc xay dung.

Moses truy van bang cum tu xir 1y cac cau theo ki€u tur trai sang phai
bat dau véi cac cum tir con ¢6 chiéu dai 1 va tdng dan chiéu dai cia n6 khi dat

dén gidi han, sau do6 chuyén sang tir ti€p theo voi chiéu dai lai la 1.

Do d6, néu 1 cum tir dugc tim théy thi céc tién td cia nd da duge xur ly
trude d6. Néu tat ca cac cum tur truy van dugc cache lai cho viée gidli ma va
tt ca cac cum dugc st dung cho viéc giai ma dugc cache lai cho viéc tim
kiém thi tong sb bang cum tir truy cap 1a twong ty nhu trong mot bang cum tir
tuyén tinh. Véi viéc caching mot cum tir dich cho cum ngudn: “Maria no daba
una bofetada” s& duoc tim thiy ngay 1ap trc ma khong can duyét cac nhanh
con lai. Cac cum tir con "a la" s& van duoc xtr 1y, nhung khi Moses truy van
cum tur do, no s€ duoc léy tir b0 nhd cache.

Moi tap cac cum tur dich cho 1 cau nguén duoc tao. Néu mot cum dich
v6i thir hang cho trude duoc quan sat thiy trude d6 nd sé& duoc phuc hoi tir
cache. Vi trudong hop khac néu mot phién ban giai ma duoc chuyén tir bang

cum tur td1 DecodeTargetPharse. Cum con dich gidai ma sau dé dugc noi véi
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cum dich hi¢n tai va diém dong cum duogc thém vao. Déng dau ra dugce dich

chuyén phu hop, két qua dugc cache lai.
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CHUONG III: PANH GIA THUC NGHIEM BANG HE DICH
MAY THONG KE MOSES

Moses 1a mot hé thong dich may thdng ké cho phép chung ta ty dao tao
mo hinh dich cho cip ciu song ngir. Tt ca nhiing diéu ching ta can 1a thu

thap cac ban dich song ngt.
v" Co6 kha nang tu dong huin luyén cac mo hinh dich
v Input: bd dir liéu song ngir
v' Thuét toan tim kiém: Tim ra ban dich tt nhat c6 thé
3.1 Mdi truong trién khai
CAu hinh phan cimg va phan mém cai dit .
-CPU Intel Core i5
-RAM 4GB
-Hé diéu hanh Ubuntu 12.04 LTS

Hé théng dich may Moses c6 thé cai dit trén cac Os khac nhau nhu
Linux, OSX hay Windows. O phan demo ndy chiing ta sé& cai dat va chay cac

test case trén Linux cu thé 1a Ubuntu phién ban 12.04 LTS.
Céc cong cu di theo:
v' Heé thng da cai Boost
v' SRILM
v" CMPH Library
Cong cu xay dung mo hinh dich: GIZA++, mkcls
3.2 Xay dung chwong trinh dich va thuc hién nén biang cum tir.

3.2.1 Chuén héa dir liéu
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Dit liéu dau vao can duoc chuan hoa theo ding dang qui dinh

Viéc chuan hoa dir liéu c6 thé bao gdm nhitng cong viéc nhu:
v Téach tir
v' Téac cau
v" Chuyén sang chit thuong, chit hoa
v" Loai bo tur du thura
Vo

Viéc chuan hoa dit liéu 13 mét trong nhitng budc tién xir 1y trong hé dich

may. C6 nhiéu phuong phap dé chuan hoa dir liéu dau vao dang dugc cung

cip mién phi dudi dang ma ngudn mo.
3.2.2 Xay dung moé hinh ngon ngit, méo hinh dich

SRILM 1a mot goi cong cu dé xay dung mé hinh dich ngdn ngir. N6 gitip
chiing ta xay dung dugc mo hinh ngén ngit trudc khi cho vao may dich

Str dung GIZA++ dé xdy dung m6 hinh dich va dung mkels dé udc luong

gia tri cuc dai cho moi mo hinh.

Sau khi chuan hoéa dit liéu va da xdy dyng mo hinh ngon ngit, mo hinh
dich viéc tiép theo cta ching ta 1a dich may. Bo ngit liéu song ngir trén cac
cdp ngdn ngir khac nhau. Tién hanh dich va so sanh két qua.

3.2.3 Nén bdng cum ti

Cai dat thém thu viéen CMPH vao hé théng Moses. CMPH library 13
mot goi thu vién ho tro cho hé théng Moses trong viéc nén bang cum tir va

sap xép lai tir vung.
Jbjam --with-cmph=/path/to/cmph

Trong d6 path/to/cmph 1a duong dén dén thu vién CMPH. Khi cai
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CMPH thi can phai cai cac goi thu vién boost hodc g++.

Ta st dung 1€nh sau dé nén bang Cum tur theo PR-Enc st dung thuat
todn Huffman va simple9 da cai dat cung véi thu vién CMPH.
moses/bin/processCum tuTableMin
-in ~/tools/Work/50001 utf8/Baseline/model/phrasetable.gz

-out ~/tools/Work/50001_utf8/Baseline/model/phrasetable -use-alignment -
threads 4

Sau khi chay xong cau lénh thi hé thong s& tao cho chung ta mdt bang
cum tr moi c6 kich thuéc giam di dang ké (midc dinh tén file:
phrase_table.minphr).

3.2.4 Ddnh gid két qua dich

Két qua dich may thong ké c6 chinh xac hay khong déu dua véo céac chi sd
dich mdy. C6 2 chi s6 can quan tim d6 1a chi sé BLEU [10] va chi s6 NIST.
a. Chi s6 BLEU

Pay 14 chi sb danh gia chat luong dich cua may dich théng ké tir ngdn ngir
nay sang ngon ngir khac.

Két qua dich may théng ké cang chinh xac thi chi sé BLEU cang cao va
nguoc lai. Piém chi s6 BLEU duoc tinh dya vao viéc so sanh cau dich duge véi
mdt tap hop cac cau dich tét, sau d6 1dy gia tri trung binh tir nhitng cau nay.

Chi s6 BLEU c¢6 gia trj nam tir 0 dén 1. Chi s6 cang gan 1 thi chat luong
dich cang tot, chi s6 cang nho gan tdi 0 thi chat luong dich cang kém.

BLEU tinh diém bang cach ddi chiéu két qua dich véi tai liéu dich tham
khao va tai liéu ngudn. Mic du chi ra rang diém BLEU thudng khong thuc su
tuong quan v&i danh gia thu cong ciia con ngudi voi cac loai hé thong khac

nhau, thé nhung van c6 thé dam bao chinh xac dé danh gia trén mot hé thong
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dich théng ké. Chinh vi vay, trong luan van nay, diém BLEU duogc st dung

lam tiéu chuan danh gia chat luong dich.

Chung t6i 14y trung binh hinh hoc cta cac diém chinh xac sira doi cac van
dir liéu thir va sau d6 nhan két qua ctia mot yéu to hinh phat ngan gon theo
cap s6 nhan. Hién nay, trudng hop gip 1a viéc binh thudng hoa vin ban chi
duoc thuc hién trude khi tinh toan dd chinh xac. Pau tién chung ta tinh trung
binh hinh hoc ctia d§ chinh xac n-gram stra doi, Pn, st dung n-gram dén chiéu
dai N va trong luong tich cuc Wy cach tong hop mét. Tiép theo, goi ¢ 13 do
dai cua cac cum tr muc tiéu va r 13 chiéu dai tham khao dir liéu hiéu qua.

Chung ta udc tinh phat ngan gon BP.

1, neuc<r

BP = { .
el—r/e)  néucz=r

Sau do,
BLEU= BP.exp(Z W Iogpﬂ)

Céc cach xép hang 1a nhiéu hon ngay lap tirc rd rang trong viéc tinh bleu.
log BLEU = min(1-r/c, 0) + 2n_, w, logp,,

Trong co s& cua ching t61, ching t61 st dung N = 4 va trong luong

ddng nhat w, = 1/N.
b. Chi s6 NIST

Vé co ban phuong phap danh gia nho chi sé NIST ciing twong ty nhu chi

s6 BLEU nhung né ciing c6 mot s6 khac biét.

Chi s6 NIST cung cép thong tin can thiét dé danh gia trong s6 dich.

3.3 Thuc nghiém va danh gia két qua dich tiéng Anh sang tiéng Viét
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Tir bo dir liéu gdm hon 70000 cau tiéng anh va hon 70000 cau tiéng
viét. Sau khi da training dir li€u va sinh bang cum tir (cum tir-table.gz)

Ngir liéu tiéng Viét:

Mot ngit liéu nhoé don ngir tiéng Viét ciing duge st dung v6i muc dich
cung thém ¢ két qua voi viée thir nghiém trén nhiéu ngi liéu khac nhau. Ngir
lidu nay duoc xdy dung tir nhiéu bai viét trén “Béo Lao dong” phién ban dién
ttr thudc nhidu linh vue khac nhau nhu khoa hoc, kinh té, thé thao, van hoa

[1]. Cac thong ké vé ngit lidu nay dugc liét ké trong bang dudi day:

: . . Do dai trung
Dung luong Gzip SO lugng cau | SO luong tur
binh cau
5.88 Mb 1.58Mb 74642 1140470 15.27

Bdng 3.1: Ngir liéu tiéng viét.

Ngir liéu tiéng Anh:
: . . Do dai trung
Dung luong Gzip SO lugng cau | SO luong tur
binh cau
8.12Mb 1.73Mb 74642 1096072 14.68

Bdng 3.2: Ngit liéu tiéng anh.
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bo dai A n s
Ngon Tén tép tin
Dt ligu N Cau Tx trung
ng ié
g binh thuc nghi¢m
Tiéng .
74642 | 1096072 | 14.68 50001b_train.en
Anh
Tiéng .
74642 | 1140470 | 15.27 50001b_train.vn
Viét
Tiéng i
54643 | 614578 |11.24 50001b_train.en
Anh
Tiéng .
. 54643 | 580754 |10.62 50001b_train.vn
Viét
Dt ligu Tiéng
) 44638 | 498041 |11.15 50001b_train.en
huén luyén | Anh
Tiéng i
_ 44638 | 463795 |10.39 50001b_train.vn
Viét
Tiéng i
34638 | 356602 | 10.29 50001Db_train.en
Anh
Tiéng i
_ 34638 | 334097 |9.64 50001b_train.vn
Viét
Tiéng .
Anh 24638 | 253886 |10.30 50001Db_train.en
n

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




42

Tiéng )
_ 24638 | 239951 |9.73 50001b_train.vn
Viét
Tiéng
‘ 201 cau | 2403 11.95 50001_dev.en
Dit ligu diéu | Anh
Chinh tham s Tiéng
201 cau | 2221 11.04 50001 _dev.en
Viét
Tiéng
500 cau | 5620 11.24 50001 _test.en
Dirligu | Anh
danh gia Tiéng
Vi 500 cau | 5264 10.52 50001 _test.vn
16t

Bdng 3.5: Dir liéu ddu vao
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3.3.1 Thuc nghiém dich voi cau don gidn.

“She is a student”

echo ‘She is a student’

~/moses/bin/moses -f model/moses.ini > out

So sanh két qua gitra bang cum tir goc va sau khi té1 uvu

Tiéu chi so sanh

Bang cum tur goc

Bang cum tw da toi wu

xong tw bo nho va thuc

hién dich>

Dung lugng bang 343.0 Mb 43.9 Mb (~ 12,8 %)
Thoi gian tai vao bd nhd 64,592s 33,550s
Thoi gian dich cdu
<Chi tinh tw luc da load
0.122s 0.034s

Bdng 3.3: So sanh két qua dich mdy véi mét cau don.

Nhu vy ta thay két qua thu duoc rat kha quan.

Tu bang cum tur c6 dung lugng 1én t&i 343.0 Mb ta da thuc hién nén

xubng con 43.9Mb diéu nay 1a rat dang ké trong viéc nén dir liéu. Do d6 thoi

gian load dit liéu vao hé théng va thoi gian dich cta hé thong ting 1én dang ké.

Vi phuong phap nén bang cum tir ¢3 mang lai két qua kha quan trong viéc nén

dir liéu va tang toc do dich may. Va day 1a mot trong nhitng phwong phap kha

tot duoc nhiéu nguoi str dung trén thuce tién.
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3.3.2 Thue nghiém dich 1 doan vin bén tir tiéng Anh-Tiéng Viét

Budc tiép theo ta s€ truc tiép so sanh dich mot van ban tir tiéng Anh sang
tiéng Viét. Dt liéu dau vao déu duoc tdi wu va chuin hoa dé tang tbe d6 dich
may. Mot s6 cong cu chuan hoa dir liéu dau vao ¢ ghi trong phu luc 2 cta khoa

luan,tat ca chiang déu dugc cung cap dang ma nguén mo.

Thi du: Pau vao 1a mot file d3 duoc chuin hdéa c6 tén la

500001b_lower.en
Go 1énh sau dé dich file dau vao va in ra két qua.
~/moses/bin/moses —f model/moses.ini <path_to_file_input> file_out_put

So sanh két qua gitra bang cum tir goc va sau khi to1 wu:

Tiéu chi so sanh Bang cum tir goc Bdng cum tir da toi wu
Dung luong file/line 6.8kb/100line
Thoi gian tai vao bo nhd 58.329(s) 57.325(s)

Thoi gian dich cau <Chi

tinh tr lic da load xong 121(s) 87(s)

tw bo nho va thuc hién

dich>

Badng 3.4: So sanh hai phwong phdp dich véi dau vao la mét van ban

3.3.3 Ddnh gid két qua dit liéu hudn luyén bang cum tiv

Dit liéu huan luyén dugc thay ddi theo kich thuéc cua tap ngit licu dau vao,

viéc thay d6i nay 1a qua trinh lam tang hodc giam s6 cu (s6 dong) trong cip ngir
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liéu du vao do. Viée thay doi dir liéu huin luyén s& lam anh hudng dén mo hinh
dich, m6 hinh ngdn ng, ... tir 46 anh hudng rat 16n dén qua trinh danh gia chét

luong cua dich may.

Tiéu chi S6 cau Bang cum tu Bang cum tir t6i wu
74641 cau 343.0Mb 43.9Mb
54641 cau 162.7Mb 21.8Mb

Dit liéu

. 44641 cau 129.9Mb 17.4Mb

huan luyén
34641 cau 93.0Mb 12.5Mb
24641 cau 68.0Mb 9.2Mb

Bdng 3.5: So sanh dir liéu bang cum tir goc va bang cum sau khi nén

Biéu do dir liéu bang cum twr

400
350 —
300 1
250 1

200 1 - -9
150 +— — B Bang cum tt toi wu

@ Bang cum tir gbc

Mb

100 —

50
0 i | | | | | |

T T T T

74642 54643 44638 34638 24628

Sé cau

Biéu do 3.1: Biéu do so sanh 1.

Nhin vao biéu d6 3.1 cta bang cum tir trudc gdc va bang cum tir sau khi
nén ta thiy dung luong cua bang duoc cai thién dang ké ~12%. O day xét tap
ngtr li€u trén 70.000 cau kich ¢& cua bang cum tur 1a 343.0 Mb, gid st voi tap
ngir liéu 1€n t&1 1 trigu cau thi dung lugng bang cum tur s€ 1€n té1 ~5.0 Gb (di

lidu 16m) néu khong t6i uu thi chiing ta khong thé dua toan bo dir liéu vao bo nhd
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cua may tinh. Nhu vay, khi kich thudc dir li¢u ctia bang cum tir sau khi duoc
nén giam di dang ké so v4i bang cum trude khi duge nén. Chung ta s& khong
can phai dung dén mot khong gian bo nhd 16n dé luu bang cum ti.
3.3.4 Ddnh gid két qud theo cé dir ligu hudn luyén

Ta thay ddi kich c& cta dir liéu hun luyén lan luot 1a 20.000, 30.000,...,
70.000 cap cau, sau do6 thuc hi¢n danh gia chat lugng dich dya vao diém BLEU.
Piém BLEU cang cao thi chat lugng dich cang tbt.

Cau
20.000 30.000 | 40.000 | 50.000 | 70.000
Piém Bleu
Bang cum goc 22.29 25.39 29.81 31.87 31.95
Bang cum tbi uu 22.29 25.39 29.81 31.87 31.95

Bang 3.7: So sanh diém BLEU ciia bang cum tir trieée va sau khi nén

Biéu d6 c& dir lieu huan luyén

35
30
25
20 - @ Bang cum gbc

15 B Bang cum téi wu
10 +

Bleu

20.000 30.000 40.000 50.000 70.000

S6 cau

Biéu do 3.2: Biéu do so sanh 2.

Bang 3.7 va biéu dd 3.2 cho ching ta thiy rang, chat lugng dich ctia bang cum

tir va bang cum tir toi uu 14 nhu nhau, véi ¢ dit liéu cang 16n thi cho ching ta
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chat luong dich cang tét. V&i 20.000 cip cau cia ngit liéu dau vao chi cho ta
diém BLEU 22.29, day 1a s6 diém twong ddi thap, nhung véi sé lwong 70.000
cip ciu s6 diém BLEU la 31.95, day 1a diém kha t6t d6i v6i mot hé dich may.
Vay, ching ta c6 thé két luan 13, chat lugng ctia h¢ dich may phu thudc kha

nhiéu vao kich c& dit liéu dugc huan luyén.

3.3.5 Ddnh gid két qud theo thoi gian tii bang cum tiv
Ta thay d6i kich ¢& cua dit liéu huan luyén lan luot 1a 20.000, 30.000,...,
70.000 cap cau, sau do thyc hién danh gia chét luong dich dua vao thoi gian tai

bang cum tir. Thoi gian dich doan van cang nho thi chat lugng dich cang tbt.

Cau
20.000 30.000 40.000 50.000 70.000

Thot gian tai

Béng cum gdc 6.61 912 | 1247 | 1575 | 32.38

Bang cum t6i wu 6.75 9.96 1229 | 1598 | 30.12

Bang 3.8: So sanh thoi gian tdai bang cum tr trudc va sau khi nén

Thoi gian tai bang cum twr

35
30
w25
§ 20 @ Bang cum tir gbc
> ‘.
5 15 B Bang cum tw ti wu
= 10
j =1 Bl B
0 . . . .

20000 30000 40000 50000 70000

S6 cau
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Biéu do 3.3: Biéu do so sanh 3

Nhin vao bang 3.8 va biéu dd 3.3 két qua nhan duoc 1a thoi gian tai bang
cum tir lac tang lac giam. Ta thay véi dit liéu dau vao cang 16n thi thoi gian s&
giam xuéng do tac do tim kiém tang 1én. Trong khi nén thi cac cum tir da duoc
sap xép thanh ciy do d6 tac do tim kiém s& nhanh hon so véi trudc khi nén (tim
kiém tuan tu) . Vay, chung ta két luan thoi gian dich ciing duoc cai tién khi nén
bang cum tr.
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KET LUAN

Dich may thong ké hién nay dang rat phat trién trén thé gidi, dac biét 1a

dich may thong ké dua vao cum tir. Hudng tiép can dich may théng ké trén co

s& cum tur da khac phuc duoc nhiéu nhugc diém cua dich may dua trén co so tur.

Qua ba chuong, luin vin di trinh by vé cach tiép can dich may thong ké dua

trén cum tir, cdc phuong phap nén bang cum tir va dong thoi ap dung vao bai

toan dich Anh — Viét. Mic du chat lugng dich chua cao nhung khi chung ta cai

tién moé hinh dich dong thoi huan luyén véi nhiéu dir liéu hon, chat lugng dich

s€ dugc nang cao 10 rét. Hon nita ta hoan toan c6 thé ap dung cho chiéu dich

Viét — Anh.

Cac két qua dat dwoc:

Trinh bay vé cach tiép can dich mdy bang thong ké trén co sé cum tir.
Trinh bay vé qu4 trinh sinh bang cum tir trong dich may thong ké.
Ap dung cac phuong phap nén t6i wu bang cum tir.

Xay dung chuong trinh thir nghiém dich Anh-Viét bang thng ké dya

trén hé théng dich may Moses.

Panh gia két qua trude va sau khi ap dung cac phuong phap nén bang

cum tur.

Huwéng phat trién:

Thir nghiém véi dit liéu da dang hon va 16m hon.
Tim hiéu thém vé cic phuong phap nén bang cum tir.
Cai tién thuat toan giai nén (decoding) dé cho hiéu qua hon.

Ap dung cho chiéu dich tir Viét — Anh.
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PHU LUC

Luan van néu ra mdt trong nhirng phuong phdp quan trong trong dich may
thong ké v6i hé thong Moses. Véi viée tap dit lidu cac ngdn ngir 1a rat 1on va
viéc xu 1y voi lugng dir liéu nhu vay tuong tmg véi thoi gian dich s€ tang. Do
vay viéc t6i wu dit liéu 12 huéng phat trién hang dau trong dich may. Mot diéu
quan trong nita 13 hau hét cac hé dich may déu 13 online do d6 nhu cau vé thoi
gian ngan dit 1én hang dau. Ching ta khong thé dé clients doi hang tiéng dé dich
mot cau tir ngdn nglr ndy sang ngoén ngit khac dugc. Véi viéc ma hdéa bang cum
tir, nén bang cum tir.... Ching ta dd c6 cai nhin khai quat vé mot trong nhiing
phuong phéap phé bién trong hé dich may. Piéu nay ciing giai thich nhiéu cau
hoi ma nhiéu nguoi thuong hay dat ra. (Tai sao mdt sb tir dién trén dién thoai-
may tinh chi ¢6 vai chuc Mb ma c6 thé dich twong ddi tét 1). Pong thoi luan vin
cling trinh bay mot cach khai quat vé viéc cai dat va st dung hé thong dich may
Moses mét trong nhitng hé thdng 6n dinh va dem lai chét luong t6t, va cai thu

vién cong cu co lién quan nhu SRILM ,CMPH,BOOST....

1. Két qua dich mdy doi véi cau don gidn.
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chinhkieu@chinhkieu-X450CA: ~/tools/Work/50001_utf8/Baseline
I lin xicalReordering name=LexicalReordering® num-features=6 typ
ectional-fe-allff input-factor=0 output-factor=0 path=/home/chinhkieu/tools/Work
/50001_utf8/Baseline/model/reordering-table.wbe-msd-bidirectional-fe.gz
Initializing Lexical Reordering Feature..
FeatureFunction: LexicalReordering® start: 7 end: 12
line=Distortion
FeatureFunction: Distortion@ start: 13 end: 13
1ine=KENLM lazyken=8 name=LM® factor=0 path=/home/chinhkieu/tools/Work/50001_utf
8/Baseline/1m/5001b.srilm order=3
FeatureFunction: LM@ start: 14 end: 14
Loading the LM will be faster if you build a binary file.
Reading /home/chinhkieu/tools/Work/50001_utf8/Baseline/lm/5001b.srilm
--5---1@8---15---28---25---30---35---40---45---58---55---60- --78---75---80
-85---90---95--108
ke o o ok ok R ok ok ko ok o ko kR ok
T
Loading UnknownWordPenalty®
Loading WordPenalty®
Loading PhrasePenaltye
LexicalReordering®
table into memory...done.
Distortion®
LMe X
TranslationModele
Start loading text phrase table. Moses format : [32.643] seconds
Reading /home/chinhkieu/tools/Work/50001_utf8/Baseline/model/phrase-table.gz
==-5---18---15---28---25---38---35---4 =45---58---55---68---65 T8---75 98---95--100
ek e e b ok bk ek ok ok ko kb ek ke ok e ek ek ek ok ek ek R
Created input-output object : [64.874] seconds
Translating: she is a teacher
Line @: Initialize search took ©.137 seconds total
Line 0: Collecting options took ©.070 seconds at moses/Manager.cpp:127
Line 8: Search took ©.658 seconds
BEST TRANSLATION: cb _ dy 1a gido
.000,0.000,0.000,-19.042)
Line 8: Decision rule took 0.829 seconds total
Line 0: Additional reporting took ©.038 seconds total
‘Line 8: Translation took 0.295 seconds total
Name :moses VmPeak:2940704 kB VmRSS:2765664 kB 3 ki user:65.296 sys:1.134
035
#%  chinhkieu@chinhkieu-X450CA:~/tools/Work/50001_utf8/Baseline$

vién [1111] [total=-6.214] core=(9.000,-7.000,2.000,-2.360,-9.018,-1.685,- 4,-0.373,0.000,0.000,-0.186,0

chinhkieu@chinhkieu-X450CA: ~ftools/Work/50001_utf8/Baseline EY, 4)) 334PM R d
" FeatureFunction: UnknownWordPenalty® start: © end:
line=WordPenalty
FeatureFunction: WordPenalty@ start: 1 en
line=PhrasePenalty
FeatureFunction: PhrasePenalty® start: 2 end: 2
line=PhraseDictionaryCompact name=TranslationModel® num-features=4 path=/home/chinhkieu/tools/Work/56001_utf8/Baseline/model/phrase-table.minphr
input-facto output-factor=0
FeatureFunction: TranslationModel® start: 3 end: 6
line=LexicalReordering name=LexicalReordering® num-feature type=wbe-msd-bidirectional-fe-allff input-facter=0 output-factor=0 path=/home/chin
hkieu/tools/Work/50001_utf8/Baseline/model/reordering-table.wbe-msd-bidirectional-fe.gz
Initializing Lexical Reordering Feature.
FeatureFunction: LexicalReordering® start: 7 end: 12
line=Distortion
FeatureFunction: Distortion® start: 13 en 13
1ine=KENLM lazyken=@ name=LM® factor=0 path=/home/chinhkieu/tools/Work/50001_utf8/Baseline/1lm/5001b.srilm order=3
FeatureFunction: LMO start: 14 end: 14
Loading the LM will be faster if you build a binary file.
Reading /home/chinhkieu/tools/Work/50001_utf8/Baseline/1m/5001b.srilm
--5---10---15---20---25---30---35---40---45---50---55---60---65---70---75---80---85---90---95--100
e ok ok kb kR kR kR kR
Loading UnknownWordPenalty®
Loading WordPenalty@
Loading PhrasePenalty@
Loading LexicalReordering®
Loading table into memory...done.
Loading Distortion®
Loading LMO®
Loading TranslationModel®
Created input-output object : [33.745] seconds
Translating: she is a teacher
Line @: Initialize search took 8.800 seconds total
Line ©: Collecting options took 0.185 seconds at moses/Manager.cpp:127
Line ©: Search took 0.032 seconds
co _ dy la gido _ vien
BEST TRANSLATION: co _ &8y la giao _ vién [1111] [total=-6.214] core=(0.060,-7.000,2.000,-2.360,-9.018,-1.685,-6.564,-0.373,0.000,0.000,-0.186,0
.000,0.000,0.000,-19.042)
Line @: Decision rule took ©.800 seconds total

tkotal

VmPeak:912248 kB VMRSS:616024 kB RSSM 669716 kB e . sys:0.318 CPU:34.737
chinhkieu@chinhkieu-X456CA: ~/tools/Work/50001_utf8/Baselines I

Hinh 3.2: Dich cau don gian véi bang cum toi wu

2. Két qua dich may déi véi bé div liéu.
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chinhkieu@chinhkieu-X450CA: ~/tools/Work/50001_utfg/Baseline £ ) 3:28PM X chinhkieu 1%
TP Line 8: Collecting options took ©.870 seconds at moses/Manager.cpp:127
Line @: Search took ©.858 seconds
BEST TRANSLATION: cé _ dy 1a gido _ vién [1111] [total=-6.214] core=(0.800,-7.000,2.000,-2.360,-9.018,-1.685,-6.564,-0.373,0.000,0.0600,-0.186,0
.0008,0.600,0.000,-19.042)
Line @: Decision rule took 0.829 seconds total
Line @: Additional reporting took 0.030 seconds total
Line @: Translation took ©.295 seconds total
LELT 0Ses VmPeak:2940764 kB VmRSS5:2765664 kB RSSMax:2775880 kB user:65.296 sys:1.134 CPI 6.430 real:68.
035
chinhkieu@chinhkieu-X450CA: ~/tools/Work/50001_utf8/Baseline$ ~/tools/Work/50001_utf8/Baseline/mteval-v11lb.pl -r ~/tools/Work/50001_utf8/Baseline
/500801_test.vn.sgm -s ~/tools/Work/50001_utf8/Baseline/50001_test.en.sgm -t ~/tools/Work/50001_utf8/Baseline/50001_test.tuned-filtered.output.sg
m-c
MT evaluation scorer began on 2815 Jul 19 at 15:27:36
command line: /home/chinhkieu/tools/Work/50001_utf8/Baseline/mteval-viib.pl -r /home/chinhkieu/tools/Work/50001_utf8/Baseline/50001_test.vn.sgm
-s fhome/chinhkieu/tools/Work/50001_utf8/Baseline/50001_test.en.sgm -t fhome/chinhkieu/tools/Work/560001_utf8/Baseline/50001_test.tuned-filtered
.output.sgm -c
Evaluation of any-te-/home/chinhkieu/tools/Work/560001_utf8/Baseline translation using:
src set "test" (1 docs, 499 segs)
ref set "test" (1 refs)
tst set "test” (1 systems)

|NIST score = 6.7770 BLEU score = 0.3195 for system "myout"

NIST: 4.8333 .6010 0.2592 0.0743 5 5 5 5 5 "myout"

BLEU: 0.6821 0.4033 0.2824 0.1900 5 5 5 5 5 "myout”

umulative N-gram scoring
2-gram 3-gram

NIST 5 6.4342 5 5 5 5 5 5 "myout”
«

BLEU: 0.6252 0.4808 0.3911 0.3195 3 . . "myout"
MT evaluation scorer ended on 2015 Jul 19 at 15:27:37
chinhkieu@chinhkieu-X450CA:~/tools /Work/56001_utfs/Baselines [l

chinhkieu@chinhkieu-X450CA: ~/tools/Work/50001_utf8/Baseline £y = :32PM A& chinhkieu ¢
" file opened

file opened

0.00 sec

chinhkieu@chinhkieu-X450CA:~/tools/Work/50001_utf8/Baseline$ ~/tools/Work/560001_utf8/Baseline/plain2sgm -t test ~/tools/Work/56801_utf8/Baseline
l ~/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

file opened

file opened

0.00 sec

chinhkieu@chinhkieu-X450CA:~/tools/Work/50001_utf8/Baseline$ ~/tools/Work/50001_utf8/Baseline/mteval-viib.pl -r ~/tools/Work/50001_utf8/Baseline

/50001_test.vn.sgm -s ~/tools/Work/5e001_utf8/Baseline/50001_test.en.sgm -t ~/tools/Work/58e01_utfs/Baseline/50001_test.tuned-filtered.output.sg

m-c

MT evaluation scorer began on 2015 Jul 16 at 23:32:50

command line: /home/chinhkieu/tools/Work/50001_utf8/Baseline/mteval-viib.pl -r /home/chinhkieu/tools/Work/50001_utf8/Baseline/50001_test.vn.sgm

-5 /homefchinhkieu/tools/Work/50001_utf8/Baseline/50001_test.en.sgm -t /home/chinhkieu/tools/Work/50001_utf8/Baseline/50001_test.tuned-filtered

.output.sgm -c

Evaluation of any-to-/home/chinhkieu/tools/Work/580001_utf8/Baseline translation using:
src set "test" (1 docs, 499 segs)
" (1 refs)
tst set "test" (1 systems)

[“NIST score = 6.7770 BLEU score = 8.3195 for system "myout”

‘ \ Individual N-gram scoring

1-gram 2-gram 3-gram
H NIST: 4.8333 1.6010 0.2592 . . . . 0.0002 . "myout”

0.4033 0.2824 5 5 5 5 5 "myout”

N-gram scoring
1-gram 3-gram

NIST: 4.8333 5 5 5 6 .7788 5 "myout"

BLEU: 0.6252 0.4808 06.3911 0.3195 0.2627 . 0.1473 . "myout"
MT evaluation scorer ended on 2015 Jul 16 at 23:32:51
chinhkieu@chinhkieu-X458CA:~/tools/Work/500881_utf8/Baselines ||

Hinh 3 .4: Piém Bleu bé di liéu bang cum twr 16i wu
3. Mt s6 cong cu tién xiv Iy thwong dwoc hay sir dung trong hé dich.
Cong cuy tién xtr 1y.

B0 tokenizer: Sir dung bo Tokenizer trong bd ngit liéu Europarl corpus
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do Koehn[9] phat trién

B tach tir: Str dung cong cu JvnSegmenter dugc cung cap dudi dang ma
ngudn md do nhém Phan Xuan Hiéu, Nguyén Cam T phat trién sir dung k§
thuat Conditional Random Field. Chét luong bo tach tir1a 94%

B§ gan nhan tur loai (Postagger): St dung cong cu CRFTagger dugc cung
cap dang ma ngudén mé do nhom Phan Xuan Hiéu, Nguyén Cam T phat trién
str dung ki thuat Conditional Random Field. Chat luong ctia bo gan nhan nay

theo tac gia cung cap 1én toi 97%.
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