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Tém tit: Kho ngh liéu song ngli dugc giong hang mic cau la mot dang tai nguyén ngdn ngi quan trong dugc st dung
trong nhiéu Wng dung cta xi ly ngdén ngi tu nhién, nhu: nghién ctiu ngdn ngit hoc so sanh, tim kiém thong tin xuyén
ngi, xdy dung tif dién song ngii. Pic biét trong linh vuc dich may, chit lugng va do 16n clia kho ngit lidu song ngit c6
vai tro quyét dinh dén chét lugng dich. Cac hé théng dich mdy hién nay van can dudc cai tién d€ xi ly nhiu hién tuong
ngdn ngit. Cac hé théng dich mdy huin luyén trén mién tong quat thudng cé chét lugng kém khi ting dung vao vin ban
trén mién han ché. Mot giai phap cho vin d& nay 1a két hgp mo hinh dich trén mién téng quét va mién han ché. D€ lam
dugc diéu dé, viéc xdy dung dudc kho ngit liéu trén mién han ché 1a rit can thiét. Bai bdo nay trinh bay viéc xdy dung
mot kho ngit liéu song ngt Viét—Anh trong linh vuc du lich va cai thién mot cong cu giong hang ¢ mic cau da cé cho
van ban song ngt Viét—Anh, dat dudc do chinh xac trén 90% cho cac tap di liéu cha ching t6i. V4i sy trg gidp ctia cong
cu nay, chiing toi di xay dung dugc kho ngit liéu song ngit Viét—-Anh mién du lich c6 giéng hang mic cau, cho phép
huén luyén mo hinh dich mdy Viét—Anh ting dugc khoing 8,79 diém BLEU so v6i cic md hinh dugc huin luyén trén
mién téng quat.

Tix khéa: Dich mdy thdng ké, dich mdy Viét-Anh, dit liéu song ngit, giong hang song ngit, kho vin bdan du lich.
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Abstract:

Building a sentence-aligned Vietnamese—English bilingual corpus in tourism domain for machine translation

Sentence-aligned bilingual corpora constitute an important language resource for many applications in natural language
processing, such as comparative linguistics, cross-language information retrieval, bilingual dictionary construction. In
machine translation, in particular, the quality and the size of bilingual corpora plays a crucial role in translation quality.
Present machine translation systems still need to be improved to handle many linguistic phenomena. Translation systems
trained on general-domain corpora usually perform poorly on texts from a specific domain. A solution is to combine
the general-domain translation model with a specific-domain translation model. Consequently, the construction of
annotated bilingual corpora in specific domains is important. In this paper, we present our work on the construction of
a Vietnamese—English bilingual corpus in the field of tourism, and the improvement of an existing sentence alignment
tool for Vietnamese—English bilingual texts, with the accuracy of above 90% on our different datasets. With the help
of this tool, we build a sentence-aligned tourism domain corpus which, when used to train a Vietnamese—English
translation model, allows an improvement of about 8.79 BLEU scores in comparison with the models trained with only
parallel general domain texts.
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I. GIOI THIEU

Kho ngit liéu song ngit giong hang & muic cau la tai
nguyén ngdn ngli quan trong cho nhiéu tng dung ctia xi
li ngdbn ngtt ty nhién, nhu nghién cdu ngdén ngl hoc so
sanh, tim kiém thong tin xuyén ngit, xdy dung tif di€n song
ngii, dic biét 1a d& huén luyén cac hé thdng dich may dua
vao thdng ké, vi du nhu hé théng MOSES [1]. Chét lugng

dich ctia mot hé thong dich mdy dua vao théng ké chiu
4nh hudng rit nhidu bdi kich thudc va chit luong ctia kho
ngit liéu song ngit. Bén canh d6, cic hé dich mdy huin
luyén trén mién téng quat c6 chit lugng gidm di ro rét khi
ting dung vao dich vin ban trén mién han ché. Do vy, khi
trién khai hé thong dich may thdng ké trén mot mién han
ché, viéc xay dung kho ngit liéu phu hgp 1a mot nhiém vu
thiét yéu.
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Vin dé dich mdy Anh-Viét trén mién t6ng quat da dudgc
nhiéu nhém nghién ciu quan tim. Pic biét da c6 nhiing kho
ngtt liéu song ngt Anh—Viét dugc xay dung cho dich may
trén mién téng quit nhu kho VLSP gdm 100000 cip cau
dugc xay dung bdi cdc nhém nghién cdu trong khudn khé
dé tai VLSP KCO01/06-10', hay kho ngit liéu EVBCorpus
gdm 800000 cip cau [2].

Trong bai bdo nay, chiing t6i quan tdm téi bai toan dich
trén mién vin ban du lich. Hién nay, lugng khach du lich
nuéc ngodi dén du lich tai Viét Nam 1a kha 16n, theo
théng ké ctia Tong cuc Du lich Viét Nam, 9 thing dau
nim 2016, lugng khach quéc té dén Viét Nam 1a 7.265.380
lugt khach?. Nhu cau tra ctiu thong tin du lich hau hét bing
tiéng Anh ctia du khach rét 16n. Gan day ciing di c6 dé tai
vé dich tiéng néi cho cac hoi thoai nham phuc vu khach du
lich®. Bai bdo nay tip trung vao chi dé dich may Viét—Anh
cho vin ban trong linh vuc du lich, nham hé tr¢ cho viéc
truyén ba cac thong tin du lich clia cic dia phuong. Cu thé,
chiing t6i dit muc tiéu cai thién chit luong dich vin ban du
lich bang viéc thuc hién xdy dung kho ngit liéu song ngit
Viét-Anh giong hang ¢ mic ciu véi kich thude 16n trén
mién han ché 1a thong tin du lich. Viéc xdy dung nay bao
gdm hai nhiém vu: thi nhit 13 thu thip vin ban song ngit
Viét—Anh vé chii @& du lich, thif hai 12 phét trién nang cip
mot phan mém giéng hang ciu hiéu qua cho vin ban song
ngit Viét—Anh nhidm hd trg viéc giéng hang kho vin ban
song ngli. Ching tbi ciing chi ra rang kho ngi liéu song
ngli c6 giong hang da xdy dung thuc sy cé gia tri ning cao
chét lugng dich vin ban Viét-Anh thudc linh vuc du lich.

Trong muc II cta bai bao ching t6i trinh bay ciac budc
xay dung mot kho ngli liéu song ngli cé giong hang cau.
Muc III trinh bay viéc xay dung kho ngt liéu du lich song
ngit Viét-Anh, viéc cdi tién mot cong cu tu dong giong
hang muc cau va dng dung cdng cu dé trong viéc giong
hang kho ngit liéu thu duge. Muc IV trinh bay két qua thuc
nghiém ting dung kho ngit liéu da xdy dung vio hé thong
dich mdy Viét—-Anh cho di liéu van ban du lich. Muc V
dua ra két luan va dinh huéng nghién ciu tiép theo.

1. PHUONG PHAP THU THAP NGU LIEU SONG
NGU VA GIONG HANG CAU

Giai doan dau tién trong tién trinh xdy dung kho ngit
liéu song nglt ¢6 gidong hang mic ciu la thu thap vin ban
song ngti. C6 hai phuong phdp cd ban thu thiap vin ban
song ngtt, d6 la phuong phap thu cong [3] va phuong phap
ty dong [4].

Uhttps://visp.hpda.vn/demo/ ‘7page=resources.
Zhttp://vietnamtourism.gov.vn/index.php/items/21541.
,3Dé tai Nha nu6c KC01.03/11-15: Nghién ciu phat trién hé thong dich
tieng ndi hai chieu Viét—Anh, Anh—Viét c6 dinh hudéng linh vuc.
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Phuong phap thu cong [3]: Chup anh hodc scan céc
sach bdo, tai liéu, bang thong tin, v.v. rdi ding cic pham
mém xt 1i d€ tach vin ban; g6 lai van ban; hodc tim cac
dit liéu da s6 héa, chang han nhu cic trang web, rdi trich
xult vin ban ra. Uu di€ém ctia phuong phdp nay 1a cho
phép thu thap dudc ti nhidu nguodn vin ban song ngit khéc
nhau trong d6 c6 ca nhitng ngudn chua dudc sé héa, nhung
nhugc diém 1a tén rat nhiéu cong stic, tién bac va thai gian.

Phuong phap tu dong [4]: Chii yéu dung cdc chuong
trinh gom tu dong cac dif liéu trén mang Internet roi trich
chon vin ban song ngit ¢ sy tuong duong dich. Sau do,
cin kiém tra lai bang phudng phap thi cong dé loai bd cac
két qua khong nhu y. Uu diém cla phuong phdp nay 1a cho
phép thu thap vin ban song ngii nhanh va tén it chi phi,
nhung nhudc diém 13 ngudn di liéu song ngit thu thap bi
han ché. Trong thuc té, phuong phap niy chi c6 thé ap dung
dé€ thu thap viin bin song ngili tif cdc trang web song ngi.

Moi phuong phdp thu thap vin ban song ngit déu c6 uu
va nhugc diém cta né. Qua tim hiéu, chiing t6i nhan thiy
ngl liéu du lich song ngit Viét—Anh kha it va phan tin &
nhiéu ngudn khéc nhau, nhu sach, sé tay, bang thong bdo,
hay website song ngtt, nén phuong phap thu thap tu dong
thu dugc it dit liéu. Do vay, chiing t6i chi yéu dung phuong
phép thu thap dit liéu du lich song nglt mot cach thi cong.

Giai doan thi hai la giéng hang miic cau cac vin ban
song ngil thu thip dugc. Phuong phap giong hang van ban
song ngil miic cdu dau tién dua trén do dai cau dudc Brown
va cong su d& xuat nim 1991 [5]. D6 dai cAu dudc tinh
bing s lugng tif (token) c6 trong cau. Thudt toan gia thiét
rang do dai cia mot cau bét ki va ban dich ctia n6 c6 su
phu thudc chat ché. Thuit toan giong hang hai van ban
dua vdo md hinh Markov 4n. Gale va Church [6] cling c6
huéng tiép can tuong tu nhung hai 6ng do do dai ciu bang
s6 luong ki tu va 4p dung thuat toan quy hoach dong.

Kay va Roscheisen [7] gid dinh néu hai cau la giong
hang cta nhau thi cdc tif cGa ching cling phai tuong ng.
Ban diu, mdt ma trin cic cip dng vién cAu giéng hang véi
nhau dudc khéi tao v6i cip cau dau, cubi vin ban va mbi
cip cu & giita phan bd gan dudng chéo ciing dudc gia dinh
giéng v6i nhau. Sau do, tinh todn tin sult clia cdc cip tif
xuét hién dong thdi trong cip cdu ting vién. Bang cic cip
cAu Ung vién dudc cip nhat dua trén s6 lugng cip tif c6
tan suit cao ma cip ciu dé chita. Cac cip tir véi tan sut
rit cao tao thanh cic di€ém neo méi dé€ cip nhat gid dinh
giéng hang cdc cau § gitta. Thuat toan lip di lip lai dén
khi hoi tu. Thuat toan dat d6 chinh xac cao nhung cham.

Chen [8] dé xuét thuat todn giéng hang dua trén viéc
tinh todn xdc sudt cip tif c6 mit trong cip cAu giéng hang
v6i nhau trong vin ban huin luyén. Sau d6, 4p dung mo
hinh Markov 4n tuong tu nhu ctia Brown va cong su dé
giong hang cau.



Simard va Plamondon [9] dé xuét dung cic tif cling gbc
(cognate) nhu ngdy, thang, tén riéng, mot sd diu cau dé€ tao
thanh cdc diém neo chia 2 vin ban thanh cic khdi tuong
ting nhd hon. Cic cognate dugc dinh nghia 1a cip tir t&
trong 2 vin ban c6 4 ki tu dau gidng nhau.

Romary va Bonhomme [10] dé xuét phuong phap giong
hang dua vao ciu tric vin ban két hop véi giéng hang dua
vao do dai vian ban theo ky tu cia Gale va Church [6].
Huyen va Rossignol [11] d& xuét céi tién cong cu giéng
hang XAlign theo cich tiép cin nay bing cach cho phép
chuong trinh udc lugng tu dong cac ti 1€ do dai trung binh
clia vin ban trong hai ngdn ngit bt ki. Tuy nhién, ddnh
gid két qua giong hang clia cong cu XAlign trén cip ngdn
ngii Anh-Viét va Phap—Viét cho thiy do chinh xdc thip
hon déng ké so véi két qua giong hang cic cip ngon ngit
An Au nhu Anh—Phap.

Cho dén thdi diém hién tai cic phuong phdp giong hang
cAu song ngif Viét—Anh déu cho d6 chinh xéc chua cao [12],
nén can dudc tiép tuc nghién cifu va cai tién.

III. XAY DUNG KHO NGU LIEU DU LICH SONG
NGU VIET-ANH GIONG HANG MUC CAU

Viéc xay dung kho ngit li€u du lich song ngli Viét—-Anh
c6 giong hang ciu dugc tién hanh theo ba budc sau.

1. Nguén thu thap di liéu

Céc vin ban song ngit trong linh vuc du lich khong nhiéu
va kha tdn mat. Viéc thu thap tu déng di liéu song ngl du
lich trén cac trang web khong kha thi do s6 lugng trang web
trong linh vuc nay khong nhiéu, va néu c6 thi sé lugng bai
ciing rat it. Néu c6 hai bai v& ciing mot chii dé thi thudng lai
viét khac nhau nén khong thé coi 1a ban dich ctia nhau. Do
do, ching tdi thu thdp dw liéu du lich song ngii Viét—Anh
bing phuong phép thii cong la chi yéu.

Céc ngudn thu thap chi yéu géom cé:

o S6 tay du lich clia cdc dia danh du lich, s6 huéng din
st dung khach san, sach day hoi thoai tiéng Anh véi
khéch du lich;

o Loi gidi thidu song ngi trén cic bang gin tai cac di
tich, dia di€ém du lich do tac gia di du lich chup lai va
nhd ban be di du lich chup va gti cho (Theo cach thu
thip nay tac gia da thu dugc 36 trang vin ban song
ngit Viét—-Anh, tuong dng véi 741 cau Tiéng Viét va
756 cau Tiéng Anh);

o To roi, td gip quang cdo du lich;

o Sach Luét du lich;

o Vin ban trong hd so dé nghi cong nhan di san vin héa
cua Viét Nam;

o Vin ban hop tic du lich véi cic qubc gia;

o Trang web song ngii gi6i thiéu vé du lich Viét Nam.
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2. Chuyén dit liéu song ngit thu thiap thanh dir liéu
sb ¢6 chu tric thong nhét

Dbi v6i cdc tai liéu nhu sach, sd tay, t3 roi, bang thong
bdo, néu chi c6 ban ciing (vin ban trén gidy), khong c6 ban
mém (vin ban Iuu trén mdy tinh), thi ching t6i tién hanh
cong viéc nhu sau:

Bué6c 1: Ding mdy quét anh hodc mdy 4nh dé chup 4nh;

Budc 2: Dung phan mém chuyén file anh vin ban thanh
van ban;

Budc 3: Chinh stfa cdc 16i vin ban do phin mém nhan
dang vin ban nhan dang sai dé thu dugc vin ban song ngit
chinh xac bang ban mém.

Céc dit liéu dang mém dudc 1am sach thanh phin khong
phéi chit nhu dnh, cic thé, cic bang biéu (néu co).

Tét ca cdc vin ban mém sau d6 dudgc tich thanh chuong,
doan theo mot dinh dang théng nhit. Dit liéu méi sau d6
trdi qua qué trinh tich cau bing cong cu ty dong. Ching
t6i ding cong cu tach cau vnSentDetector* cho vin ban
tiéng Viét va Stanford NLP cho vin ban tiéng Anh>. Vin
ban sau khi tich ciu dugc ki€m tra lai mét 1an nita d€ loai
bo 16i sai.

Chiing t6i ciing xdy dung mdt cong cu ti dong gan thé
cAu tric vin ban (cac khdi vian ban nhu chuong, doan vin
va cau).

3. Giéng hang cau van ban song ngir

Cic vin ban da tich doan va cAu dugc tién hanh gidng
hang. Chiing t6i cdi tién cong cu XAlign [11] d€ giong
hang van ban. Viéc luya chon cong cu XAlign cé hai li do
sau. Thii nht 14 cong cu dudc phat trién béi mot thanh vién
trong nhém tac gia. Thi hai diy la mot trong cac cong cu
c6 do chinh xdc cao va dn dinh trong cac cong cu tham gia
du 4n danh gia cac cong cu giong hang ARCADE II [13].
Trong muc ndy, phuong phap cii tién ctia ching t6i 1a md
rong kha ning giong hang va dé xuit gid tri phat (penalty)
phut hop dbi v6i tiing loai giéng hang cho cip ngdn ngit
Viét-Anh. Duéi day, trudc hét, chiing toi trinh bay 1i do
phii mé rong kha niing giéng hang va dé xuét cong thiic
m& rong dbi véi gidi thuat DTW (Dynamic Time Warping).
Sau d6, chiing toi dé xuét cong thic dé€ tinh gid tri ham
phat pen phu hop dbi véi ting loai giéng hang cho cip
ngdn ngit Viét—Anh. Cudi cung, ching tdi trinh bay két
qua thuc nghiém.

1) MJ réng khd ndang giong hang:

Ciing nhu tit cd cdc phuong phdp giong hang cau da
trinh bay trong muc II, phuong phdp giéng hang cai dit
trong XAlign chi xét dén céc kiéu giéng hang n-m, véi n

“http://mim.hus.vnu.edu.vn/phuonglh/softwares.
Shttps://stanfordnlp.github.io/CoreNLP/download.html.
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cu vin ban gbc va m cau vin ban dich, nhu sau: 0-1, 1-0,
1-1, 1-2, 2-1, 2-2 (giéng hang dén cip do 2). Ching toi
théng ké trén kho ngit liéu du lich c6 khoang 5000 cip cau
song ngt du lich Viét—Anh da dugc giong hang chinh xac
(bdng cach giéng hang tu dong rdi chinh sita thi cong),
ching t6i nhan thiy ring cdc giéng hang 3-1, 1-3, 2-3,
3-2, 3-3 (giéng hang dén cip do 3) chiém khoang 1,7%.
Giéng hang tir cip do 4 trd 1én chiém ti 1& nhé hon nhiéu,
khoang 0,42%.

Phuong phap giong hang s dung thuét toan DTW tra lai
két qua 1a phép giong hang tit ci cac cau trén hai vin ban
ma c6 tdng chi phi giéng hang cic ciu theo trit tu tuyén
tinh 1a nhd nhét. V6i thng ké k€ trén, viéc khong tinh dén
cdc giéng hang cip do 3 anh hudng kha 16n t6i chat luong
giéng hang, do su lan truyén 18i. Vi thé chiing toi quyét
dinh m& rong phuong phdp giéng hang ciu dudc dé xuét
trong [11] dén cip do 3, tam thoi khong xét cap do 4 c6 ti
1¢ thép.

Véi viéc md rong sang cac phép giéng hang dén cip do
3, cong thiic clia giai thuat DTW trong [11] dudc dé xuét
md rong thém 5 kha nang giéng hang so véi cong thic cd,
nhu sau:

m;; = min {a1,a10. 401, a21, 412, a2, 413, a31,
an.az.az), (1)
trong do

arpy = mi_q j-1 +c(ai_1,bj)

arg = m;_1j +c(a;—1,0) + penyg
ao
ay

app = m;_y jp +c(ai_1,bi_1 + b;_3) + penyn

=my j_1 +c(0,b;_1) + pengy
=m;_p j-1 +c(aj-1 +a;—2,b;—1) + pensy

axp =m;_p jo +cai—1 +aj-2,bi_1 +bi_3) + penyp
ayz = mj_1 j-3 + c(aj-1,bi-1 + bi—2 + b;j_3) + peny3
asy = mj_p j-3 +c(aj-1 + aj-2,bi—1 + b3 + bi_3) + pena
azy =m;_3 jp +c(aj—1 +aj— +a;-3,b;_1 + b;j_3) + penz;
azzy =m;_3 j-3 +claj-1 +aj—3 +a;-3,b;—1 + bi_p + b;_3)

+ penis

Gia st trong hai viin ban song song can giéng hang c6 n
cAu & ngdn ngif ngudn va p cau & ngdn ngit dich. Khi dé
goia; (1<i<myvab; (1<j<p) lan luot 1a mang chita
s6 ki tu tiing cAu trong viAn ban ngudn va vin ban dich.
Gid tri m;j (1 <i <n, 1 <j < p)luu gilt chi phi giong
hang nhd nhit khi giéng khdp i cau ngudn véi j cau dich.
Nhu vdy, m,,, chinh la chi phi nhd nhit khi giong hang n
cAu ngudn ndy véi p cau dich kia.

Trong phan giai thich cic ky hiéu ctia biéu thic (1), gid
tri ¢(ls,l;) 1a ham chi phi dinh nghia dya trén miic do chénh
léch vé d6 dai gitta hai doan vin ban tuong duong dich khi
thuc hién giéng hang hai doan vin ban ngudn va dich c6
do dai tuong ung la Iy va ;. Gid tri pen;; la gia tri ham
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Bing I _

GIA TRI pen CHO MOI KIEU GIONG HANG
Giong hang | 0-1 1-0 1-1 2-1 1-2 2-2
penalty 482 | 547 0 200 | -177 | 44
Giong hang | 2-3 3-2 3-1 1-3 33
penalty 795 | 657 | 426 | -265 | 4691

phat cho mdi kiéu giéng hang khic véi ki€u giong hang
phd bién nhét 1a 1-1. Gid tri nay ti 1& nghich véi xdc suét
ctia kiéu giéng hang tuong tng.
2) Tinh gid tri pen phiut hgp cho cdp ngon ngit Viét—Anh:
Gid tri pen;; dugc tinh theo sb lugng giéng hang i-j
so v6i giong hang 1-1 trén kho ngtt li€u ma ta lya chon.
Trong cong cu giong hang viXAlign, ngoai trir giong hang
ki€u 1-1 khong xét gid tri phat, pen;; dugc tinh theo cong
thic sau dya trén kho ngtt liéu 5000 cap céu song ngit
Anh-Viét linh vuc du lich da dugc giong hang chinh xéc:

P(match(i, j))

P(match(1 — 1)) @

pen;j = —100( ) + 177,

trong d6 cac cip chi s i, j trong (1) théa man 0 < i, j < 3,
P(match(i — j)) 12 xdc suit giéng hang kiéu i-j. Xdc suat
ndy dugc udc lugng dua trén kho ngit liéu giéng hang mau
5000 giéng hang dung lam khao sat.

Gi4 tri pen thu dugc dbi véi ting loai giéng hang nhu
trong Bang 1.
3) Két qud thuc nghiém: Ching toi st dung cac do do do
chinh xdc (Prec), do phi (Rec), do do F (F-mea) dé danh
gid cdng cu giéng hang cau.

CorS
P = —, 3
ree AliS )
CortS
R = —, 4
ec HanS @
Prec x Rec
F- = 2xRec—, 5
mea ec Prec + Rec )

trong d6, CorS 1a s6 giong hang cau ding bdi gidi thuat,
AliS 1a tdng sd giéng hang cau bdi giai thuat va HanS la
tong s6 giéng hang cau thi cong 1am chudn tham chiéu.

Thuc hién chay cong cu XAlign dudc cii tién trén kho
ngt liéu song nglt Viét—Anh “Le Petit prince” c6 1663 cau
tiéng Viét va 1660 cau tiéng Anh va kho ngit liéu du lich
song ngit Viét—-Anh c¢6 12457 cau tiéng Anh va 12286 cau
tiéng Viét so véi khi chua cai tién ching toi thu dugc két
qua trong Bang IT va Bang IIL

Nhu véy, nhd c6 viéc bd sung cic phép giong hang cip
do 3, cling véi viéc tinh céc gid tri phat phit hdp, chit lugng
giéng hang da dudc ting 1én ding k€ trén ca vin ban trong
linh vuc du lich va vin ban trén mién vin hoc.



Bang II
GIONG HANG TREN KHO NGU LIEU
VIET-ANH “LE PETIT PRINCE”

Precision Recall F-measure
Chua cai tién 81,42% 76,21% 78,73%
Di céi tién 89,15% | 88,18% 88,66%
Bang III

GIONG HANG TREN KHO NGU LIEU DU LICH VIET-ANH

Precision Recall F-measure
Chua cai tién 80,61% 84,99% 82,74%
Pa cai tién 90,60% 89,77% 90,18%

Phin mém da cai tién dudc chia sé tai dia chi sau:
https://github.com/viXAlign/viX Align-project.

IV. UNG DUNG KHO NGU LIEU DU LICH SONG
NGU VIET-ANH CHO HE THONG DICH MAY

Phuong phap tiép can ciia chiing tdi hudng vao viéc xay
dung kho ngii liéu song ngit huin luyén hé théng dich may
phén chia theo cac linh vyc. Kho ngit liéu song ngti Viét—
Anh da giéng hang & budc trén dudc sif dung d€ cai thién
chit lugng clia hé théng dich mdy théng ké cho cic vin
ban thudc linh vuc du lich. Trong phan nay chiing toi trinh
bay két qua thuc nghiém trén hé thdng dich may MOSES.

Cu thé, chiing toi sit dung MOSES dé huin luyén hé
théng dich mdy trén kho ngit lidu du lich song ngit Viét—
Anh ma chiing t6i thu thap dudc, sau dé st dung hé théng
dich mdy nay d€ dich vin ban du lich rdi so sanh chit lugng
ban dich véi hé théng dich mdy huén luyén trén kho ngit
liéu khong chia theo linh vuc, st dung phuong phap danh
gia chét lugng dich mdy theo diém BLEU.

1. Hé thong dich may MOSES

MOSES (Hinh 1) 12 mot hé théng dich mdy thong ké.
Trong dich mdy théng k&, cdc hé théng dich mdy dugc huin
luyén trén kho ngit liéu song ngit 16n (d€ hé thdng hoc cich
dich céc doan nhd) va kho ngit liéu don ngit (d€ hoc cich
dua ra dau ra trdi chay).

MOSES c¢6 hai thanh phan chinh, 1a ludng huin luyén
va bd gidi ma. Ludng huin luyén 1a mot tip cdc cong cu
nhan di liéu tho (song ngit va don ngif) va bién né thanh
mot moé hinh dich may. B gidi ma la mot ung dung C**
don gian, véi mot mo hinh dich may dudc huin luyén va
mot cAu nguodn cho trude, bd gidi ma sé dich cau ngudn
thanh cau dich.
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M3 hinh Céu
dich may nguon
Kho ngtt liéu
don ngit T l
Ludng Bo gjﬁi
huén ma
luyén l
Kho ngit liéu
song ngi Cau
dich

Hinh 1. Hé théng dich may MOSES.

2. P6 do danh gia: diém BLEU

biém BLEU (BiLingual Evaluation Understudy), dugc
dé xuét bdi Papineni va cong su vao nim 2002 [14], 1a
thuéc do tu dong dau tién dudc chip thuin dung dé danh
gia cac ban dich, dugc dinh nghia nhu sau:

BLEU = BP - eZn=1"n 10217", 6)

trong d6 pn 1a s6 n-gram cta ban dich mdy ma xuét hién
trong tap ban dich tham chiéu chia cho tdng n-gram ctda
ban dich mdy, w; 1a trong s6 tich cuc va BP la phat ngin
dung d€ phat cic ban dich “qua ngan”. Phat ngan dudc tinh
toan trén toan bd kho ngt liéu va dugc lua chon nhu 1a ham
s6 mil giam & “r/c”, véi “c” 1a do dai ctia ban dich ting
vién va r 1a do dai cha ban dich tham chiéu, theo cong

thic sau:
17
BP = .,
{el_c’

3. Két qua thuc nghiém

néu ¢ > r,
(7

néuc<r.

1) Ddnh gid hiéu qud ving dung kho ngit liéu du lich vao
hé thong dich trén mién du lich:

Trong muc nay, ching t6i thuc hién danh gid hiéu qua
cuia viéc ung dung kho ngit liéu song ngit Viét-Anh vao
huén luyén cic hé théng dich mdy vin ban trong mién du
lich. D€ 1am diéu nay, ching ti thuc nghiém so sdnh két
qua dich ctia mot hé thdng khong dudc huin luyén véi
dit liéu song ngit trong mién du lich (hé théng 1) véi 6
hé théng dugc huin luyén véi dit liéu mién du lich theo
nguyén tic danh gid chéo. Chia 12000 cip ciu song ngi
du lich Viét—Anh thanh 6 phan doc 1ap, lan luct giff lai 1
phan (2000 ciip cau) dé lam di liéu ddnh gid, 5 phan con
lai (10000 cip ciu) dua thém vao kho ngit liéu d€ huin
luyén Hé théng dich mdy. Céch thic huin luyén cic hé
théng dich nhu sau.
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‘ Bang IV )
P1EM BLEU CcUA CAC HE THONG DICH

Hé théng dich mdy | Hé thong dich may 1 +)
2 16,75 4,16 12,59
3 20,05 5,24 14,81

4 11,59 4,42 7,17

5 10,42 3,59 6,8

6 10,89 2,88 8,01

7 7,16 3,85 3,31

TB 12,81 4,02 8,79

Trudc hét 1a hun luyén Hé théng dich mdy 1. Chiing toi
st dung kho ngit liéu 165678 cdp céu song ngit Viét—Anh
thudc nhiéu linh vyc khdc nhau (tr ngudn dé tai VLSP!
va mot s dir liéu khdc ma ching t6i thu thap, giéng hang
v cung cip cung véi phan mém giéng hang). St dung
MOSES d€ huén luyén hé¢ thong dich mdy Viét-Anh trén
kho ngit liéu nay chiing toi thu dugc hé thdng dich mdy 1.

Tiép theo 1a huén luyén Hé thong dich may 2, 3, 4, 5,
6 va 7. Chiing t6i st dung hé théng MOSES lan lugt huén
luyén dé€ thu dudc 6 hé théng dich mdy Viét—Anh trén kho
ngit liéu 165678 cdp cau song ngi Viét—-Anh ma ching
t6i da huin luyén ra Hé théng dich mdy 1 nhung thay thé
10000 cip céu ciia kho ngit liéu nay bang 10000 cip cau
song ngit du lich Viét—-Anh & méi lugt danh gia chéo. Lan
1 thay thé tir ciip cau thd 1 dén ciip cau thi 10000. Lan 2
thay thé tif cip cau thd 30001 dén cip cau thi 40000. Lan
3 thay thé tlf ciip cau thd 50001 dén cip cau thit 60000. Lan
4 thay thé tif cip cau thit 90001 dén cip cau thi 100000.
Lan 5 thay thé tif cip cau thd 120001 dén cdp cau thd
130000. Lan 6 thay thé tir cip cau thd 150001 dén cip cau
thd 160000.

Chiing t6i 4p dung 1an lugt céc cip hé thdng dich may
Viét-Anh (1,2), (1,3), (1,4), (1,5), (1,6) va (1,7) cho viéc
dich 2000 cau tiéng Viét trong mién du lich dugc gitt lai
lam d liéu ki€m tra. Sau d6 dung cong cu tinh diém BLEU
ctia MOSES [1] d€ tinh diém cho tiing hé théng dich nay
va so sanh két qua tinh dugc. Két qua cho thdy ca 6 hé
th6ng 2.3,4,5, 6 va7 déu cai thién diém BLEU so v6i hé
théng 1 nhu trong Bang IV. Két qui qua 6 1an thuc nghiém
diém BLEU ting trung binh la 8,79.

Cac két qua thu dugc cho phép chiing t6i khang dinh
dugc y nghia clia viéc xiy dung dif liéu huin luyén trén
mot mién han ché d€ ting chét lugng clia cac hé théng dich
mdy trén mién nay.

2) So sdnh két qud dich giita hé thong hudn luyén trén
kho ngw liéu vdi Google Translate:

Ching t6i lam thuc nghiém trén kho ngit li€u vin ban
c6 tdng cong 177688 cip ciu, bao gdbm céc linh vuc sau:
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Bang V
b1EM BLEU CUA 17 HE THONG DICH MAY KHI DICH
CAC TAP KIEM TRA GOM 10000 CAU TIENG VIET SANG
TIENG ANH, SO VOI HE THONG DICH MAY GOOGLE

Hé théng dich mdy | Google Translate +)

1 21,78 16,83 4,95
2 21,46 17,77 3,69
3 23,14 18,75 4,39
4 21,25 17,22 4,03
5 20,29 16,30 3,99
6 21,67 17,92 3.75
7 21,58 16,92 4,66
8 21,66 18,93 2,73
9 21,38 18,72 2,66
10 21,60 18,41 3,19
11 23,65 18,40 5,61
12 22,06 18,63 3.43
13 24,99 20,08 491
14 24,20 18,43 5,77
15 23,50 17,97 5,53
16 25,18 17,77 741
17 24,45 17,57 6,88
TB 22,58 18,02 4,56

o Van ban linh vyc Luét: 30258 cap cau';

« Vin ban linh vuc Tin hoc: 19705 cip cau';

« Vin ban linh vuc Xa hoi: 84613 cip cau';

« Vin ban linh vuc Kinh thanh: 31102 cip cau';

e Van ban linh vuc Du lich: 12010 cip céau (do tac gia
thu thap dugc).

Chiing t6i thuc hién kiém tra chéo nhu sau. Lan lugt git
lai 10000 ciip cau d€ 1am tép kiém tra, ldy trai déu trén mbi
linh vuc viin ban, cu thé 1a: 1700 cip ciu vin bin linh vuc
Luat; 1100 cdp cau vin ban linh vyc Tin hoc; 4700 cap cau
vian van linh vuc Xa hoi; 1700 cdp cdu van ban linh vuc
Kinh thanh; 800 cdp céu van ban linh vyc Du lich. Chung
toi thu dugc 17 tép kiém tra, mdi tép gdm 10000 cip cau,
va 17 t&p dung huin luyén Hé théng dich, méi tép gom
167688 cap cau.

Dung MOSES huén luyén 17 hé théng dich mdy trén 17
kho ngit liéu v6i 167688 cip ciu con lai. Két qua diém
BLEU ciia 17 hé théng dich mdy khi dich tép kiém tra, so
v6i hé thong dich may Google dudc thé hién trong Bang V.

Hé théng huén luyén trén kho ngit liu 167688 cip cau
song ngit Anh—Viét trung binh dat cao hon 4,6 diém BLEU
so v6i hé théng dich may Google hién nay.



3) Phan tich két qud hé thdng dich:
Hé thdng dich c6 mot sd han ché sau:

1) Hé thdng khong dich dudc nhiing tir khong biét;

2) Céu triic ngit phdp ctia mot sd cau dich chua diing;
3) Khong dich dugc theo ngit canh ctia van ban dich;
4) Tich tir tiéng Viét bi sai;

5) Pa sb céc cau dudc dich & dau ra chua dudc troi chay.

V. KET LUAN VA HUONG PHAT TRIEN

Chung t6i da xay dung dugc kho ngi li€u du lich song
ngli Viét—-Anh dugc giong hang cau chinh xdc véi trén
12000 cip cau, sdn sang chia sé cho cong dong nghién ctiu
Xt 1i ngdn ngit tu nhién. Ching t6i cling di cdi tién cong cu
giéng hang XAlign sin c6 va thu dudc dudc cong cu giéng
hang ciu ty dong Viét—Anh viXAlign dat mic do chinh
xac khoang 90%, cao hon khoang 7% so véi cac cong cu
giong hang cdu Viét—Anh hién nay. Cong cu nay dudc chia
sé tai dia chi https://github.com/viXAlign/viXAlign-project.
Chiing tdi ciing da dung kho ngif liéu nay dé€ nang cao chét
lugng hé théng dich mdy théng ké, thuc nghiém cho diém
BLEU da ting 1én 8,79 so véi hé théng chi dung ngit liéu
trén mién téng quat gdm 165678 cip ciu dé huin luyén.

Chiing t6i ciing da tién hanh danh gid hé thong dich may
dugc huin luyén trén kho ngit liéu song ngit Viét—Anh véi
167688 cip cau. Két qui cho thiy, hé théng dich may ma
chiing t6i huin luyén dat cao hon 4,6 diém BLEU so vé6i hé
théng dich may Google hién nay. Mic du su so sanh nay c6
thé néi 1a thiéu cong bang vi hai hé théng st dung ngudn
tai nguyén khac nhau, nhung két qua ciing gitip ching ta
thdy ring két qua dich ctia Google Translate con phai cai
thién khd nhiéu.

Trong thdi gian t6i, chung toi tip trung vao viéc xay
dung kho ngit liéu du lich song ngit Viét—Anh dé c6 dugc
kho ngii liéu chét lugng, 16n vé sb lugng va da dang vé chii
dé, dong thoi chia sé kho ngit liéu nay cing véi cong cu
giéng hang cau ty dong cho cong dong nghién cifu. Ching
toi cling sé tiép tuc nghién ctiu cai tién cong cu giéng hang
cAu ty dong Viét—Anh d€ ting miic do chinh xdc. Song song
véi viéc xdy dung tai nguyén, chung tdi thuc hién phan tich
16i ctia hé thong dich d€ dua ra giai phap khac phic dong
thoi nghién ctiu d& xuit cdc gidi phap nhim nang cao hon
nita chit luong dich ctia hé théng dich mdy Viét-Anh trén
mién du lich.

TAI LIEU THAM KHAO

[1] P. Koehn, MOSES Statistical Machine Translation System
User Manual and Code Guide.  references, September
19, 2016. [Online]. Available: https://vlsp.hpda.vn/demo/?
page=resources

Tip V-1, 86 39, 11.2018

[2] N. Quoc-Hung and W. Winiwarter, “Building an english-
vietnamese bilingual corpus for machine translation,” In-
ternational Conference on Asian Language Processing, pp.
157-160, 2012. .

[3] Dinh Dién and L. N. Minh, “Ung dung ngit liéu song ngit
anh-viét trong gidng day ngoén ngit,” hdi thdo Lién nganh
NNH Ung dung va Gidng day Ngon ngit, pp. 559-567,
11/2015.

[4] M. M.Sakre, M. M.Kouta, and A. M.N.Allam, “automated
construction of arabic-english parallel corpus,” Arab World
English Journal (AWEJ) Special Issue on Translation, vol.
No.5, May, 2016.

[5] P. E. Brown, J. C. Lai, and R. L.Mercer, “Aligning sentences
in parallel corpora,” Proceedings of the 29th Annual Meeting
of the Association of Computational Linguistics (ACL), 1991.

[6] W. A. Gale and K. W. Church, “A program for aligning
sentences in bilingual corpora,” in Proceedings of the 29th
Annual Meeting of the Association of Computational Lin-
guistics (ACL), 1991.

[7]1 M. Kay and M. Roscheisen, “Text-translation alignment,” in
Computational Linguistics, 1993.

[8] S. F. Chen, “Aligning sentences in bilingual corpora using
lexical information,” Proceedings of the 31st Annual Meeting
of the Association for Computational Linguistics (ACL),
1993.

[9] M. Simard and P. Plamondon, “Bilingual sentence align-
ment: Balancing robustness and accuracy,” Proceedings of
the Conference of the Association for Machine Translation
in the Americas, 1998.

[10] L. Romary and P. Bonhomme, “Parallel alignment of struc-
tured documents,” Jean Véronis. Parallel Text Processing,
Kluwer Academic Publisher, pp. 233-253, 2000.

[11] N. T. M. Huyén and M. Rossignol, “A language-independent
method for the alignement of parallel corpora,” Proceedings
of 20th Pacific Asia Conference on Language, Information
and Computation (PACLIC), 2006.

[12] H.-L. Trieu, P.-T. Nguyen, and L.-M. Nguyen, “A new
feature to improve moore’s sentence alignment method,”
VNU Journal of Science: Comp. Science & Com, vol. Eng.
Vol. 31. No. 1, p. 3244, 2015.

[13] Y.-C. Chiao, O. Kraif, D. Laurent, T. M. H. Nguyen,
and e. a. Nasredine Semmar, “Evaluation of multilingual
text alignment systems: the arcade ii project,” 5th interna-
tional Conference on Language Resources and Evaluation -
LREC’06, May 2006, Genoa/ltaly, 2006.

[14] K. Papineni, S. Roukos, T. Ward, , and W.-J. Zhu, “Leu:
a method for automatic evaluation of machine translation,”
Proceedings of the 40th Annual Meeting of the Association
for Computational Linguistics (ACL), Philadelphia, pp. 311—
318, July 2002.

Nguyén Tién Ha sinh nim 1977 tai Vinh
Phiic. Téc gia t6t nghiép Truong Pai hoc Su
pham Ha Nbi nim 2005; nhan bing Thac
si tai Truong Pai hoc Khoa hoc Ty Nhién,
Pai hoc Quéc gia Ha Noi, nim 2010. Hién
nay, tac gia dang cong tic tai Trung tim
Gido duc Thudng xuyén tinh Phd Tho va
12 nghién ctu sinh tién si tai Truong Pai
hoc Khoa hoc Ty Nhién, Pai hoc Quéc gia Ha Noi. Linh vuc
nghién ciiu cla tac gia 1a X ly ngdn ngd ty nhién.

~ .



Cdc cong trinh nghién cifu phat trién Céng nghé Théng tin va Truyén thong

cua tac gia 1a Xt ly n

Nguyén Thi Minh Huyén sinh nam 1973
tai Ha Noi. Tac gia t6t nghiép Truong Dai
hoc Téng hop Ha Noi nim 1994; nhan
bing Thac si va Tién si tai Trudng Pai hoc
Nancy 1, Cong hoa Phap vao cac ndm 1999
va 2006. Hién nay, tac gid dang cong tac
tai Truong Pai hoc Khoa hoc Ty nhién, Dai
hoc Quéc gia Ha Noi. Linh vic nghién citu
gbn ngl tu nhién.

16

Nguyén Minh Hai sinh nim 1986 tai Ninh
Binh. Tic gia nhan bing Cii nhan va Thac
si tai Truong Pai hoc Khoa hoc Ty Nhién,
Pai hoc Qubc gia Ha Néi vao cc nim 2013
va 2016. Hién nay, tac gia dang cong tdc tai
Truong Pai hoc Khoa hoc Tu Nhién, Dai
hoc Quéc gia Ha Noi. Linh vic nghién citu
cua tac gia 1a Xt ly ngén ngi tu nhién.



