Nghién ciru khoa hoc cong nghé

CAI TIEN MO HINH GIONG HANG TRONG DICH MAY THONG KE
CAP NGON NGU VIET-ANH VOI KY THUAT CHIA NHO TU
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Tém tit: Trong hé thong dich mdy thong ké (Statistical Machine Translation - SMT),
giong hang tir la mét nhiém vu quan trong va c¢é anh hwéng lon dén chat luong hé dich.
Hién nay, chua c6 nghién citu nao sur dung cdc ky thudt chia nho ti cho hé thong dich may
thong ké cip ngon ngir Viét-Anh. Trong bai bdo nay, chiing t6i dé xudt mot huéng tiép cin
st dung cac ky thudt chia nho tir vao hé thong dich may thong ké nham néng cao chdt
lwong giéng hang tir, tir d6 ndng cao chat heong hé dich cho cap ngon ngit Viét-Anh.
Ngoai viéc ap dung ky thudt chia nho tir nhu mot budc tién xir Iy, chiing téi con d‘e xudt cdi
tién mé hinh giéng hang tir dé ndng cao chdt lwong hé dich. Phuong phdp dé xudt da dwoc
cai dat, thir nghiém voi cac ky thudt chia nho tir khac nhau nhw BPE, Wordpiece, unigram
va Morfessor, két qua thir nghiém cho thdy, Viéc dp dung phiwrong phdp dé xudt deu giip
ting diém BLEU s0 véi két qua baseline, vdi két qud cao nhat sir dung kj thudt BPE gitip
ting 0.81 diém BLEU.

Tir khoa: Subword; Giéng hang tir; Dich may théng ké.
1. PAT VAN BPE

Trong hé théng dich may thong ké (SMT), viéc giong hang tir trén mot kho ngit lidu song ngit
da giong hang murc cau 1a mot budce quan trong va c6 anh hudng lon dén chét lugng hé dich [1].
Hién nay, cac md hinh gidng hang tir phd bién nhat 1a cic md hinh giéong hang IBM [2]. Cac md
hinh nay dugc ap dung rong réi trong cac h¢ thong dich may théng ké. Céc tham s ctia cic mo
hinh IBM duoc udc tinh bing cach sir dung nguyén 1y hop 1y cuc dai (Maximum Likelihood),
tic 1a bang cach dém sy dong xuét hién cua cac tir trong van ban song song. Cac md hinh giong
hang IBM doi hoi mot luong 16n dit liéu song ngit duoc giong hang mirc cAu va thudng gip van
dé khi giong hang voi cac tir co tan suat xuat hién it (tir hiém - rare words). D4 c6 nhiéu nghién
ctru nham ting chat lugng gidng hang tir cho dich may thong ké cho cac cdp ngdn ngi tai nguyén
han ché, trong dé tap trung vao van dé xur ly tir hiém [4], [3]...

Trong dich may Viét-Anh, bén canh van dé tir hiém, ta gip cac van dé vé su khong tuong
ddng vé céu trac giira hai ngdn ngt, trong d6 c6 su khac biét Ve hinh thai. Tleng Viét 1a ngdn
ngit don hinh, trong d0, tiéng Anh 1a ngdn ngir da hinh (mot tir tiéng Anh c6 nhiéu hinh thai khac
nhau tiry thudc vao ngit canh st dung, cac hinh théi tir nay c6 chung mét tir géc va dugc bd sung
thém cac tién td, hau t6 tuy theo ngir canh sir dung). Hién tugng tuong tu dbi voi cac tiéng Anh
dang tir két hop (mot tir duge tao ra két hop boi hai hodc nhiéu thanh phan c6 nghia, khi két hop
lai dugc mot tr moi ¢6 nghia méi tuong Ung véi mot hodc nhiéu tir phia tiéng Viét, vi du
supermarket: siéu thi, wonderland: x&r s than tién,...).

Trong bai b4o nay, ching t6i dé xuat mot phuong phap cai tién mo hinh giéng hang tir sir
dung cac k§ thuat chia nho tir trong hé théng dich may thong ké cho cip ngdn ngit Viét-Anh
nham giai quyét van dé tir hiém va khac biét vé hinh thai giita hai ngdn ngit. Dau tién, cac ky
thudt chia nho tir (vi dy nhu BPE [4], unigram [5],...) duoc sur dung dé chia nho tir trong cac ciu
phia tiéng Anh cua kho ngir lidu song ngit, sau do thyc hién gidng hang tir va xay dyng bang
giong hang tir Viét-Anh. Chung t6i dé xuat mot thuat toan cai tién bang giong hang tur dé su dung
huan luyén mé hinh dich may Viét-Anh. Két qua dat dugc, hé thong dich may sau khi cai tién
tang 0.81 diém BLEU so v&i hé thong trudc khi cai tién.

Céc dong gop méi ciia nghién ciru nay bao gom:
1. Bé xuit viéc ap dung ky thuat chia nhé tir ddi voi cac cau tiéng Anh trude khi dua vao
giong hang trong h¢ thong dich may Viét-Anh.
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2. Bé xuét thuat todn tao bang giong hang tir A* tir bang A trudce khi xay dyng mo hinh dich,
giup gilt nguyén chat luong mo hinh ngén ngitt trong hé thong dich may.

Bai bao dugce trinh bay theo thtr tu sau: Phan 2 trinh bay cac nghién ciru lién quan; Pha‘}n 3
trinh bay phuong phap cai tién m6 hinh giong hang tir str dung cac ky thuat chia nho tir; Phan 4
trinh bay cac két qua thtr nghiém, danh gid; Cudi cung, két luan dugc trinh bay trong phan 5.

2. CAC NGHIEN CUU LIEN QUAN

Dich may thong ké dugc quan tim va nghién ctru cach ddy hon 20 nim. Chit luong cia mot
hé dich may théng ké phu thudc vao hai yéu t6 chinh 1a ngir liéu hudn luyén va méo hinh dich.
Dbi véi cac cip ngdn ngit tai nguyén han ché (nhu cip ngoén ngir Viét-Anh), viée cai tién mo
hinh dich dugc wu tién vi kho khén trong bd sung ngit liéu huén luyén. Trong mé hinh dich may
thong ké, giong hang tir a mot bude quan trong anh hudng 16n dén chit lugng hé dich, xay dung
nén mo hinh dich cho hé thdng. C6 nhiéu nghién ciru nham ning cao chat luong giong hang tir
cho cac cip ngdn ngit trén thé gidi, tuy nhién, v6i cip ngdn ngit Viét-Anh chwa co nhiéu nghién
ctru vé& giong hang tir. Ngoai ra, cic ky thuét chia nho tir duoc s dung rong réi trong dich méy
trén mang no-ron nhung chua c6 nh1eu nghién ctru ap dung cho dich may thdng ké. Trong phan
nay, chiing t6i s& gidi thiéu mot s6 nghién ctru vé giong hang tir va chia nho tir trong dich may.
2.1. Giéng hang tir trong dich may thong ké

Trong mo hinh dich may thdng ké, gidéng hang tir (word alignment) ¢6 nhiém vu xac dinh su
tuong Ung giira cac tir trong mot vin ban song ngit [6]. Pay 13 budc dau tién trong hau hét cac
cach tiép can hién tai cia SMT va ciing 1a budc dong vai tro rat quan trong cho su thanh cong
ctia mot hé thong SMT. Trong cac mo hinh giong hang tir, cac mé hinh IBM ctia Brown va cong
su [2] duoc st dung rong rai nhat.

Céc phuong phap nang cao chat lugng gidéng hang tir c6 thé dugc chia thanh 2 huéng: cai tién
mod hinh g10ng hang va tién/hau xir ly dir liéu trudce/sau khi giong hang Cac nghién cuu theo
huong cai tién md hinh glong hang phan 16n 1 cc nghién ciru nham cai t1en mo hinh IBM. Mot
s0 nghién ctru khac da de xuit cic phuong phap dua thém cac rang budc vé ngdn ngir vao md
hinh giéng hang dé cai tién chat luong giong hang [7]. Trong huong nghién ctru thir hai, nhiéu
nghlen clru tap trung vao viée sir dung cac thong tin vé tur loai dé nang cao d6 chinh xac cia
giong hang, ap dung trong giai doan tién xtr Iy [8] va hau xu 1y [9].

Déi v6i dich may thong ké giita hai ngon ngit tiéng Viét va tleng Anh ciing di c¢6 mét sb
nghién clru nang cao chat lwong giong hang tir cho dich may tir tiéng Anh-Viét va nguoc lai
(Viét-Anh). Ddi véi bai toan dich may Anh-Viét, Lé Quang Hung va cong su dd c6 mét so cong
trinh theo hudng céi tlen mo hinh giong hang bang cach dua thém mét so rang budc nhu rang
budc neo, rang budc vé vi tri clia tir, rang budc vé tir loai va rang budc vé cum tir [10]. Nhom
nghién ciru dua ra phuong phap dé tich hop cac rang budc vao thuat toan EM trong qua trinh wdc
luong tham s ctia mo hinh va dua ra mot phuong phap dé két hop céac rang budc. Vuong Van
Bui va cong su dd dé xuit mot phuong phap tién xtr Iy bang cach phan tich hinh thai cac tir tiéng
Anh trudce khi dua vao mo hinh IBM [11]. Két qua thuc nghiém trén bai toan dich may Anh-Viét
cho thdy d& xuit nay giup ning cao chit luong ciia dich may, tuy nhién, cac két qua chi cai thién
ddi vé6i cac truomg hop dit liéu huan luyén co kich thude tir 35.000 cdp ciu trd xudng. Tai hoi
nghi IWSLT 2015, Takahiro Nomura va cong su dd d& xuit hai phuong phap tién xir ly cho dich
méy théng ké cip ngon ngit Viét-Anh, tuy nhién, két qua thuc nghiém cho thay, cac céi tién nay
khong cai thién chét lugng clia hé thong dich may. Tran Hong Viét va cong su da dé xuat mot sb
phwong phap dao trat ty tir ciia cac cau dau vao trude khi dua vao hé théng dich may théng ké
cho cé dich may Anh-Viét va Viét-Anh [12].

2.2. Cac ky thuit chia nho tir
Trong dich may trén mang no-ron, ky thuat chia nho tir thuong dugc sit dung nhu mot
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phuong phap biéu dién tir nhdm muc dich giam kich thudc bang tir vung, tir d6 han ché hién
tugng OOV (Out of Vocabulary — tir nim ngoai bang tir vung). Cac tir hiém va tir chua biét dugc
mi héa dudi dang chudi cac tir con. Céac k¥ thuat chia nho tir hién nay dang duoc str dung phd
bién va dem lai hiéu qua 1a BPE [4], Wordpiece [17], unigram [13].

Cac ky thuat chia nho tur trén thuong dugce sir dung cho cac bai toan xur ly ngon ngir ty nhién
noi chung va bai toan dich may noi riéng trén mang no-ron dé giai quyét van dé tir hiém, tir chua
biét. Hién nay co rat it cong bd sir dung cac k¥ thuit ndy cho dich may thong ké néi chung va
chua c6 nghién ctru nao cho dich may théng ké cip ngdn ngir Viét-Anh, Trong bai bao nay,
chung toi dé& xuat mot hudng tiép can ap dung cac ky thuat chia nho tur dé huan luyén hé thong
dich may thong ké. Trong hudng tiép can nay, bén canh ap dung k¥ thuat chia nho tir, chung t6i
con cai tién md hinh giong hang tur dé nang cao chat lwong hé dich. Trong cac phan tlep theo,
chung t6i trinh bay chi tiét vé hudng tiép can nay va thuc hién mot sé thuc nghiém dé chimg
minh hi¢u qua ctia phuong phap.

3. CAI TIEN MO HINH GIONG HANG VOI KY THUAT CHIA NHO TU

Chung t6i dé xuat mot phuong phép cai tién mo hinh giong hang nham nang cao chat luong
hé dich cho dich may théng ké cip ngdn ngit Viét-Anh st dung cac k¥ thuat chia nho tir. Y
tudng chinh cua dé xuét 13 trude khi thuc hién gidong hang tir, cac cau phia tiéng Anh dugc chia
nho tir (bude nay duge coi la encode ngir licu phia tiéng Anh), sau d6 thuc hién giong hang tir
gilta cac cdp song ngu tiéng Viét va tiéng Anh (da encode), thu duoc bang giong hang tir A. O
budc tiép theo, bang giong hang tir A dugc chuin hoa dé sinh ra bang gidéng hang tir A* giita cac
cdp cau tiéng Viét va tiéng Anh ban dau (buge nay duoc coi 1a decode bang gidng hang tir). Sau
d6, bang giong hang tir A* dugc st dung dé huén luyén mé hinh dich may. Phuong phap dé xuét
dugc mo ta trong hinh 1. Viée 4p dung chia nho tir s& gitp giai quyét duoc hai van dé anh huong
dén chit luong cua dich may thong ké: (i) van d& tir hiém, (ii) su khac biét vé hinh thai tir gitra
hai ngon ngit tiéng Anh (da hinh) va tiéng Viét (don hinh).

Kho song ngtr
huan luyén
‘ Chudn héa dr liéu }

v

Chia nhd t&r (subword)
phia tiéng Anh

v ¢ v
Trich rat cum ter G_iéng 'h'éng tFr Huan Iu;:én m~6 hinh
(tao bang giéng hang A) ngén ngl¥

Chuén héa
bang giong hang
(Tao bang giéng hang A*)

— T ,,

Sinh mé hinh dich Tinh chinh tham s Panh gia hé théng
Kho song ng Kho song ng
kiém chirng danh gia

- _ - _

Hinh 1. M6 hinh dé xudt dp dung chia nhé tir vao dich mdy thong ké.
Phuong phap dé xuét bao gdm 2 cai tién trong qua trinh tao bang giong hang: (i) Chia nho tur

phia tiéng Anh trudc khi dua vao giong hang; (ii) D& xuét thut toan tao bang giong hang tir méi
A*(V — E) tir bang giong hang A(V — E’).
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- Chia nhé tur phia tleng Anh truwéce khi dua Vao glong hang Viéc chia nho tir nhdm muyc
dich giam kich thudc bang tir vung, tur do tang tan suit xuat hién cta tir trong ngir liéu huin
luyén, giam s hmng céc tlr co tan suat xuét hién thap Ngoai ra, do tiéng Anh 1a ngon ngir da
hinh, trong do6, moi tir co nhiéu hinh thai khac nhau bang cach thém vao cac tién t6, hau to khi co
thay ddi vé tir loai, thi ciia dong tir,... Khi dich mot cau tiéng Viét sang tiéng Anh, mot tir tiéng
Viét c6 thé chi tuong tmg v6i mot phan cia mot tir tiéng Anh. Néu k¥ thuét chia nho tir tach
dugce tir gbe va cac tién td, hau t6 thi chat luong ctia bang giong hang tir s& duoc nang 1én [11].

K¥ thuit chia nho tir dugc ap dung trén kho ngir liéu huin luyén C(V,E), trong d6, V la tap
céc cau tiéng Viét, E 13 tap cac cau tiéng Anh tuong ting. Chia nho tir chi thuc hién ddi véi cac
cAu phia tiéng Anh, tap E sau khi thuc hién chia nho tir dugc tip E’.

E' = subword(E)

Trong d6, subword(E) 14 k¥ thuat chia nho tir cac cau trong tip E bing cac thuit toan chia nho
tu (BPE, Wordpiece, Unigram, Morfessor), sau budc nay thu dugc kho ngtt liéu C’(V,E’). Bude
giong hang tir trong hudn luyén mé hinh dich may duogc thyc hién trén kho ngit liéu C’(V,E’) va
thu dugc bang giong hang tur A(V — E”).

Thuat toan DecodeAlignmentTable

Input: Bang giong hang tir A, Tap cac cdu tiéng Anh da duoc chia nho E’
Output: Bang giong hang tir A*

1: Foreachain A

2 s « GetEnglishSentenceOf(a)

3 Loop

4. For each s[i] ins

5: If s[i] is subword // Tuw s[i] la tr da dwoc chia nho

6: s[i] « s[i] + s[i+1]

7 Foralla[jlina

8: If a[j] include alignment k>i

9: Update_alignment a[j]: k «— k-1

10: Until Number of subwords ins =0
11: a* <« RemoveDuplicateAlignment(a)

12: A* — A* + a*
13: Return(A*)

Hinh 2. Thudt todn tao bang giong hang tir A*(V — E) tu bang giong hang tie A(V — E’).

- Thuat toan tao bang giong hang tir méi A*(}V — E) tir bang giong hang tir A(V — E’):
Cai tién thir hai 1a thay vi str dung bang giong hang A(V — E’) duoc tao ra tir budc giong hang tir,
chiing t6i dé¢ xuat mot thuat toan dé sinh bang gidng hang tir méi A*(V — E) tir bang giong hang
AV — E ). Néu str dung bang A(V — E’) dé huén luyen h¢ thong dich may sé& co hal van dé can
giai quyet (i) cau dich nhan duoc sau khi dich 14 cau tiéng Anh di chia nhé do vy can giai m3 lai
ciu nay dé nhan duoc ciu dich ding, (i) mé hinh ngdn ngir huin luyén trén tép £ da bi chia nho
nén cac thong ké n-gram s& khong dung voéi dinh nghia thong ké. Dé xay dung bang giéng hang tir
A* tir bang glong hang tir A, chiing t6i dé xuét phuong phap tao glong hang nhu sau: (i) trong bang
A néu mot tur tleng Viét duge glong vé1 moi mot tir con ciia mot tir tleng Anh thi ta thém mét giong
hang gira tir tiéng Viét véi tir tiéng Anh d6 vao A*, (ii) trong trudng hop con lai thi ta giit nguyén
giong hang d6 dé thém vao A*. Phuong phap nay dugc mo hinh hoa nhur sau:
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Cho tap ngit liéu song ngit C(V,E) vd‘bdng giong hang tir A(V,E’). Trong bang A(V,E’), moi
cap cdu (ve’), voi veV va e’ €E’, cd nhiéu giong hang tir (V; - e’y), trong do, vjev (j €[1..n]) va
e’iee’ (ie[l..m]). Véi moi cap cau (v,e’) trong A(V,E’), xét tat ca cac giong hang tir (V; — e’):

- Néu e’; la tir con va e’; duwgc chia nhé tir e, thi thém giong hang (v; — ey) vdo bang A*.

- Néu e’; khéng phai la tir con thi thém giéng hang (vj — ej) vao A*.

Sau dé thiee hién xéa bé cdc giéng hang giong nhau trong A* dé loai bé tring lap.

Thuat toan DecodeAlignmentTable tao bang bang giong hang tir A*(V — E) theo phuong
phap trén dugc trinh bay & hinh 2.

4. THU NGHIEM, PANH GIA
4.1. Dir liéu va moi trwong thir nghiém

Céap ngdn nglr Viét-Anh 1a cap ngdn ngir co ngudn ngit liéu song ngir han ché, khong c6
nhiéu bd di li€u cong khai (cac bd dir liu dugc st dung trong cac cong bo gan day khong duoc
cong khai). Trong nghién clru ctia chung t6i, chung t6i st dung bd dir liéu cua nhoém Stanford
NLP  (https://nlp.stanford.edu/projects/nmt/): IWSLT'15 English-Vietnamese data [Small].
Thong ké vé bd dir li¢u nay duoc trinh bay trong bang 1.

Bdng 1. Kho ngir lieu IWSLTI5.

Tén file train.en train.vi tst2012.en | tst2012.vi | tst2013.en | tst2013.vi
Str dung Huan luyén (train) Tinh chinh (tuning) Panh gia (evaluation)
S6 luong cau 133.317 133.317 1.553 1.553 1.268 1.268
S6 luong tir 2.706.404| 3.311.620 27.983 34.297 26.728 33.682

Dé danh gia phuong phap dé xuat, chung toi tién hanh cac thir nghiém nhu sau:

- Thir nghiém thir nhéat (Baseline): tinh diém baseline.

- Thir nghiém thtr hai (SMT-BPE-A): hudn luyén va danh gia hé thong chi chia nho tir, khong
tao bang giong hang A*.

- Thir nghiém the ba (SMT-BPE-A*), thtr tu (SMT-Wordpiece-A*), thtr ndm (SMT-
Unigram-A*) va thr sau (SMT-morfessor-A*): thyc hién chia nho tr bang ky thuat BPE,
Wordpiece, unigram, Morfessor, sir dung bang giong hang A* dugc chudn hoa tir bang giong
hang A bang phuong phap dugc dé xuat & Phan 3.

Cac tho nghiém dugc cai dat trén hé théng dich ~may théng ké Moses
((http://www.statmt.org/moses/) véi bd so li¢u IWSLT2015 dugce thong ké trong bang 1. Gidng
hang tir sr dung cong cu GIZA++ Toolkit. M6 hinh ngén ngir trong cac th nghiém 1, 3, 4, 5 va
6 duoc huin luyén bang bang cong cu Kenlm [15] trén di lidu huan luyén phia tiéng Anh. Di
voi thir nghiém 2, m6 hinh ngén ngir huén luyén trén dir liéu tiéng Anh da dugc chia nho. B do

BLEU [14] duoc sir dung dé danh gia chét luong hé dich may. Chi tiét cac thir nghiém mo ta
trong phan sau.

4.2. Két qua thir nghiém

4.2.1. Thir nghiém baseline trén hé thong dich may thong ké MOSES véi dir liéu hudn luyén
IWSLTI5 goc

Két qua baseline dugc trinh bay trong bang 2.
Bing 2. Két qua thir nghiém Baseline.
BLEU-c

24,05

BLEU
24,45

Hé thong
Baseline
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4.2.2. Cac thir nghiém s dung cdc ky thudt chia nho tie

Thir nghiém thir hai (hé thong SMT-BPE-A): st dung k¥ thuat chia nho tir BPE dé chia nho
(encode) céc tir thudc phia tiéng Anh véi kich thudc bang tir vung 1a 5.000 (5K), dé tinh diém
BLEU can két hop cac tir d3 dwoc phan doan (decode) cac cdu thu dugce dé so sanh véi cac cau
tham chiéu (reference) trong tap tst2013.

Thir nghiém thtr ba (hé théng SMT-BPE-A*), chung t6i str dung k¥ thuat chia nho tir BPE dé
chia nhé cac tir thuoc phia tiéng Anh voi kich thudc bang tir vung lan luot duoc st dung la 4K
(4.000), 5K (5.000), 6K (6000), 8K (8.000).

Thir nghiém tht tu (hé thong SMT-Wordpiece-A*), ching toi sir dung k¥ thuat chia nho tir
wordpiece dé chia nho cac tir thudc phia tiéng Anh.

Thir nghiém tht nam (hé thong SMT-Unigram-A*), chung ti sir dung k¥ thuat chia nho tir
unigram dé chia nho cac tir thudc phia tiéng Anh, kich thudc bang tir vung lan lugt duoc sir dung
14 4K (4.000), 5K (5.000), 6K (6000).

Thir nghiém thtr sau, ching t6i str dung cong cu Morfessor 2.0 [16] dé chia nho cac tir thude
phia tiéng Anh. Céc k¥ thuat BPE, Wordpiece va unigram 1a cac ky thuat chia nho dugc sir dung
cho dich may trén mang no-ron. Khac voi cac ky thudt nay, Morfessor 1a mot cong cu phéan tich
hinh théi tir tiéng Anh dwa trén hoc may théng ké. Mic du Morfessor khong duge sir dung cho
dich may trén mang no-ron, ching t6i tién hanh thir nghiém chia nho tir bang Morfessor dé danh
gi4 hiéu qua cta chia nho tir bang phén tich hinh thai ddi v6i dich may théng ké cap ngon ngi
Viét-Anh. Phuong phép nay doi hoi mé hinh dung dé chia nhé tir phai duge hudn luyén tir dix
liéu don ngit. Trong thir nghiém, nay, ching t6i huan luyén hai mé hinh chia nho tir cac kho ngi
liéu don ngir khac nhau: (i) dbi voi hé thong SMT-Morfessorl-A* thi sir dung cic ciu phia
tiéng Anh cua kho ngir liéu huén luyén IWSLT2015 va (ii) d6i v6i hé thdng SMT-Morfessor2-
A* thi sir dung ngit liéu don ngit tir kho europarl-v7.en, sau d6 st dung cac mé hinh nay dé thuc
hién viéc chia nho tir. Cac budc con lai thuc hién nhu thir nghiém thir ba.

Bing 3. Két qua thir nghiém voi dit liéu hudn luyén da dwoc chia nhé tir cdc cdu tiéng Anh bang
cac ky thudt BPE, Wordpiece, Unigram, Morfessor.

He¢ théng Kich thude 1) £y | ABLEU | BLEU-c | ABLEU-c
bang tir vung
Baseline 24,45 24,05

SMT-BPE-A 23,40 -1.05 22,16 -1.59
4.000 24,86 0,41 24,42 0,37
N 5.000 25,26 0,81 24,85 0,80
SMT-BPE-A 6.000 24,65 0,20 24,28 0,23
8.000 24,82 0,27 24,43 0,38
SMT-Wordpiece-A* 24,87 0,42 24,49 0,44
4.000 24,73 0,28 24,30 0,25
SMT-Unigram-A* 5.000 24,80 0,35 24,39 0,34
6.000 24,69 0,24 24,30 0,25
SMT-Morfessorl-A* 24,46 0,01 24,06 0,01
SMT-Morfessor2-A* 24,95 0,50 24,55 0,50

Céc két qua thir nghiém duge trinh bay trong bang 3. Trong do, ABLEU va ABLEU-c 1a két
qua so sanh vdi di€m baseline.

Bing két qua thir nghiém trén h¢ thong dich may théng ké MOSES ¢ trén cho thy, h¢ thong
SMT-BPE-A chi 4p dung chia nho tir va thue hién huén luyén h¢ thong dich may thong ké, khién
cho h¢ thong nay tré nén kém hon so véi hé thong goc. Piéu nay c6 thé 1y giai do viée chia nho
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tir dd 1am thay doi cac cau dung dé huan luyén mo hinh ngén ngit, mé hinh ngon ngit khong con
hiéu qua trong viéc lia chon cac cau dich t6t nhat. Viéc chia nho tir chi gitp ich cho céng doan
huén luyén mé hinh dich, truc tiép ¢ ddy 1a bang giong hang tir.

Cac két qua thir nghiém déu cho thay ap dung chia nho tr va st dung thuét toan tao bang
giong tir A* déu khién cho hé thong tét hon theo danh gia bang diém BLEU. Tir d6 cho thay viéc
sir dung k¥ thuét chia nho tir cho phia tiéng Anh trong dich may Viét-Anh va ap dung thuat toan
tao bang gidng hang tir da d& xuét trong bai bao gitip nang cao chét lugng cho mé hinh dich may
thong ké Viét-Anh. Ngoai cac phuong phap chia nho tir théng dung cho dich mdy trén mang no-
ron, viéc ap dung phuong phap do bai bdo dé xuat v6i ky thuat chia nho tir dua trén phan tich
hinh thai (Morfessor) ciing gitp nang cao chat lugng hé dich, ting thém 0,5 diém BLEU.

5. KET LUAN

Trong bai bao, ching t6i dé xuat mot phuong phap cai tién mo hinh giéng hang tir sir dung
cac ky thuét chia nho tur trong hé thong dich may thong ké cho cip ngdn ngir Viét-Anh dé giai
quyet van dé tir hiém va tang chat luong giong hang ti. Phuong phap dé xuat bao gbm 2 cai tién
dbi véi md hinh giong hang: (1) Ap dung k¥ thuat chia nho tir d6i v6i cac cau tiéng Anh trude khi
dua vao giong hang; (ii) Pé xuit thudt toan tao bang gidng hang tir A* tir bang A. Két qua thir
nghiém cho thiy, dbi véi cap ngdn ngit Viét-Anh c6 tai nguyén han ché, khi su dung cac ky thuat
BPE, Wordpiece, unigram va Morfessor dé chia nho tir trong céc cau phia tiéng Anh, sau do6 thuc
hién giong hang tir va xay dung bang giong hang tir Viét-Anh bang thuat toan dé xuat thi hé
thdng dich may sau khi cai tién ting 0,81 diém BLEU so véi hé thong trudce khi cai tién.
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ABSTRACT
SUBWORD FOR VIETNAMESE-ENGLISH STATISTICAL MACHINE TRANSLATION

In this paper, we propose an approach for applying subword methods in SMT to
improve word alignment in Vietnamese-English SMT systems. In addition to applying
subword methods as a preprocessing step, we propose a new algorithm for decoding
alignment table of translation model. The proposed method has been implemented and
evaluated with various subword methods: BPE, Wordpiece, unigram, and Morfessor.
Experimental results show that the proposed method produces better results with every
subword method, and the highest improvement is 0.81 BLEU from the model with the BPE
subword method.

Keywords: Subword; Word alignment; Statistical machine translation.
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