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Tém tit: Dir liéu song ngir 1a rit quan trong, khong thé thiéu khi xay dung mot mé hinh
dich may. Tuy nhién, kho khan 16n nhét 13 lugng dir liéu nay thuong rat it, dic biét 1a ddi
v6i nhidu cip ngon ngir it phd bién trén thé gidi. Viéc thu thap va xu Iy dit liéu song ngit
khong chi ton kém vé mat tai chinh ma con doi hoi sy dau tu 16n vé thoi gian va nhan lyc.
Do d6, viéc tao ra mot b dir lidu du 16n va chat luong dé huin luyén cac mé hinh dich
may 1a mot thach thire dang ké. Dé giai quyét van dé thiéu dir lidu cho dich may, nhiéu
phuong phap d dugc nghién ciru va ap dung nhu sir dung dit liéu don ngit, hoc chuyén
ddi va stir dung ngdn ngir truc. Mdi phuong phap déu c6 vu diém va han ché riéng. Viéc
lwa chon phwong phap phu hop phu thudc vao dic diém cua cip ngdn ngit can dich va
muc tiéu st dung. Bai bao nay s& gidi thiéu téng quan vé mot cach tiép can chinh cho
hudng nghién ctru nay.

Tiwr khéa: Dich may; xay dung ngit li€u song ngir; ngon ngit nghéo tai nguyén.

OVERVIEW OF SOME MACHINE TRANSLATION METHODS FOR
LOW-RESOURCE LANGUAGE PAIRS

Abstract: Parallel corpus is crucial to build a machine translation model. However, the
biggest challenge lies in the scarcity of the corpus, especially for the one in less common
language pairs. Collecting and processing such data requires a significant investment of
not only finance but time and human resources. Therefore, creating a sufficiently large
and high-quality data set to train machine translation models is challenging. Various
methods have been researched and applied to address this challenge, including
monolingual data methods, transfer learning, and pivot languages. Each method has its
advantages and disadvantages. Choosing an appropriate solution depends on the language
pair and the intended use. This paper introduces an overview of the approach in this
research direction.

Keywords: Machine translation; buiding parallel corpus; low-resource language
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1. DAT VAN BPE

Luong dit liéu song ngir dé huén luyén
mo hinh dich may theo phuong phap thong ké
s& anh huong truc tiép toi chat lwong ciia md
hinh. Thong thudng, chit lugng ciia mé hinh
& muc chép nhan duge thi cin hang triéu cap
cau song ngit. Tuy nhién, loai dir li¢u nay
thudng c6 nhiéu dbi véi cac cip ngdn ngit phd
bién (vi du tiéng Anh - tiéng Phap, tiéng Anh
- tiéng Tay Ban Nha) va c6 it dbi véi cac cap
it phd bién (vi du tiéng Viét - tiéng
Campuchia, tiéng Viét - tiéng Lao), luong dir
lidu ¢6 san cia cac cip ngdn ngit it phd bién
nay thuong chi vai nghin hodc vai chyc nghin
cap cau.

Mb hinh dich may thong ké do Keohn
va cong su gioi thiéu nam 2007 [5] da dat
dugc nhitng thanh cong dang ké trong viéc
dich cac cdp ngon ngir nghéo tai nguyén chi
voi mot lugng dit liéu nhd. Tuy nhién, cac
ban dich tr m6 hinh nay thuong khong troi
chay va khong phéan anh chinh x4c ngitr canh
cta tir vung. Piéu ndy co thé gy kho khin
trong viéc hiéu rd y nghia ctia vin ban va giao
tiép hiéu qua gitra cac ngdn ngir. Do do, viéc
nang cao chat luong dich tir mé hinh dich
thong ké van con 1a mot thach thic dbi véi
cong dong nghién ciru va ngudi st dung.

Nim 2014, viéc phét trién mo hinh
dich may st dung mang noron (NMT -
Neural Machine Translation) dugc tiép tuc
day manh [1, 3, 12]. Piéu nay da mo ra mot
budc tién méi dang ké cho su phat trién chit
lugng cac mo hinh dich may. Ban déu, cac
md hinh dich may sir dung kién triic mang
noron hdi quy (RNN - Recurrent Neural
Network) hodc mang noron tich chap (CNN
- Convolutional Neural Network) dé biéu
dién mdi quan hé giira cac tir trong cau va
giita cac tir trong ngdn ngit ngudn va ngdn
ngir dich. Tuy nhién, cac kién traic RNN va
CNN c¢6 tde d6 huin luyén cham, chua dap
mg duoc yéu ciu vé song song héa cia cic

ung dung cling nhu bao toan thong tin trong
cac nglt canh dai. Nam 2017, Vaswani va
cong su da dé xuét kién tric Transformer cho
dich may nham khic phuc cic nhugc diém
trén [13]. Kién trac nay di mang lai nhimng
cai tién dang ké, voi kha nang song song hoa
t6t hon va bao toan thong tin trong cac ngit
canh dai, diéu nay di tao ra sy thay do6i 16n
trong dich may, mé ra tiém nang 16n cho timg
dung trong thuc té.

Kién tric dich dua trén mang noron
mang lai nhiéu loi thé cho cac cip ngdn ngit
gidu tai nguyén. Tuy nhién, di voi cac cip
ngon nglt nghéo tai nguyén, day lai 1a mot
thach thirc 16n do sy khan hiém dir liéu song
ngtt. Tuy vay, nhiéu nghién ctru da chira rﬁng
cac mo hinh dich dwa trén mang noron van cho
két qua tdt hon so vdi cac mo hinh sir dung md
hinh dich thong ké vdi cac tap dit liéu nho [7,
10]. Bé déap tng su phét trién ciia cac mo hinh
dich may dua trén mang noron, nhiéu nghién
ctru da dé xuat nhidu giai phap khac nhau dé
nang cao chit lwong dich cho cac cap ngon ngir
nghéo tai nguyén. Trong bdi canh ngiy nay,
viéc phat trién cac phuong phap dich may cho
cac ngon nglr ngheo tai nguyén dang trd nén
ngdy cang quan trong. Nhitng nd luc nay gitip
md rong ung dung cia md hinh dich may st
dung mang noron va nang cao kha ning dich
cta chung ddi véi cac cap ngon ngit nghéo tai
nguyén, gop phan quan trong trong viéc nhanh
chong cai thién chit luong cua dich vu dich
thuat tu dong, tir d6 giup tao ra sy thuén loi va
hiéu qua trong giao tiép va trao doi van hoa
gifta cac qudc gia.

Bai bao nay trinh bay, cung cip mot
cach tong quan vé mot s phuong phap dich
may phd bién, don gian dé thir nghiém
nhung hiéu qua ddi véi cac cip ngdn ngit
ngheo tai nguyén.

2. TONG QUAN VAN PE NGHIEN CUU

Mot trong nhimg van dé 16n nhat ma
cac md hinh dich may gap phai 13 viéc thiéu
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hut dit li¢u song ngtr. D li¢u nay thong
thuong duoc tao thu cong hoac thu thap tu
dong tir internet nhung van khong thé du dé
huén luyén cac mo hinh dich cho két qua tdt,
dic biét voi nhitng cip ngdn ngit it phd bién
nhu Viét - Lao, Viét - Campuchia.

Hon nira, cac mo hinh dich may
thuong cho két qua tdt trén mién dit liéu dugc
huén luyén, néu dem dich dit liéu thudc mién
khéc, két qua s€ rat kém. Vi du, dit liéu song
ngtt dugc thu thap tir cac trang bao song ngir,
chu dé thuong vé thé thao, giai tri, thi mé
hinh dich dugc huin luyén trén dir liéu nay
s& cho két qua khong tot khi dich cac cau
thudce linh vuc thuong mai, du lich. Ban chét
day cling 1a vén dé thiéu tai nguyén song ngir
cho dich may cua bét ky cip ngdn ngit nio.
Vi vay, dich may cho cac cap ngdén ngir
nghéo tai nguyén song ngit 1a rit quan trong,
dugc cong dong quan tim nghién ciru. Bé
giai quyét vin dé nay, rat nhiéu y tuong da
duoc dé xuit, dién hinh nhu sau:

(1)Str dung thém dir liéu don ngir [6],
ngugc voi viée thiéu hut dit liéu song ngir thi
dir liéu don ngir lai c6 san voi sb luong 16m
cho hau hét cac ngdn ngir. Mot s6 phuong
phap tan dung tri thirc tir di liéu don ngir dé
lam ting chat luong dich nhu tich hop thém
mod hinh ngon ngir dugc hoc tur dir liéu don
ngir dé cau duoc sinh ra hop 1y hon, hay ki
thudt back-translation sit dung dir li¢éu don
ngir dé 1am giau thém dir liéu song ngit.

(2)Ki thuat hoc chuyén [16], ki thuat
nay khé hiéu qua dé nang cao chat luong dich
cho nhiing cdp ngon nglr c6 tai nguyén han
ché (kich thurde dir liéu song ngit khodng vdi
chuc hodc vai tram nghin cdu). Y tuong
chinh cua ki thuat nay 1a tan dung tri thie da
hoc dugc tir nhitng cdp ngdn nglr co tai
nguyén lon nhu Anh - Phap (vai chuc triéu
cdp cau), st dung céac tham sb d3 hoc duoc

(1) https://ai.facebook.com/blog/announcing-new-
research-awards-in-nlp-and-machine-translation/
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do6 lam giad tri khoi tao cho mo hinh duoc
hudn luyén v6i cap ngdn ngit co dit liéu nho.

(3)Str dung ngdn ngtr truc (ngdn ngi
trung gian), phuong phap nay dua trén y
tudng cac cap ngdn nglt giau tai nguyén co
thé duoc st dung lam ciu ndi trung gian
trong vi¢c dich qua lai gita cac ngoén nglr
ngheo tai nguyén.

(4)Str dung tir dién song ngit [15], md
hinh dich ¢6 thé dugc tich hop thém tri thirc
trong tir dién song ngit dé nang cao chat hrong
dich. Trong m6 hinh dich théng ké SMT, cac
cip tir song ngit trong tir dién s& dugc thém
tryc tiép vao bang cum tir (phrase table) dé
lam giau thém bang cum tir. Trong mo6 hinh
dich noron, m6 hinh st dung thém mét bo nhé
dé chura cac tir trong tir dién nham huéng dan
mo hinh dua ra dy doan chinh xac hon. Trong
thuc té, phwong phap nay khong dem lai nhiéu
hiéu qua nhu cac phuong phap trén.

Mic du nhiéu phuong phap duoc dua
ra dé khic phuc viéc thiéu hut dit liéu song
ngit va nhiéu thyc nghiém da cho thy tinh
hi¢u qua. Tuy nhién, khong c6 phuong phép
nao té ra uu viét hon ca, né phu thudc vao
dic diém cua cac cip ngon ngit khac nhau.
Hién nay trén thé gidi, c6 nhiéu nghién ciru
cho tap trung cho cac cap ngdn ngir voi tai
nguyén han ché, dién hinh 13 nhém dich may
ctia Facebook ().

3. PHUONG PHAP DICH MAY CHO
NGON NGU'NGHEO TAINGUYEN

3.1 Phwong phap s dung dir liéu
don ngir

Trén thé gidi, c6 nhidu cdp ngdn ngir
ma ngudn dir liéu song ngir rat khan hiém,
tham chi khong ton tai, diéu nay tao ra nhirng
thach thirc 16n ddi voi viéc phat trién va cai
tién mo hinh dich may cho nhiing cdp ngon
ngir nay. Tuy nhién, ngudn dit liéu don ngir lai
rat phong phil va c6 thé dé dang thu thap tir



céc trang web va ngudn thong tin khac. Do do,
nhiéu nghién ctru da dé xuat cac phuong phap
khéc nhau nham tan dung nguén dir liéu don
ngit nay dé nang cao chit luong dich may cho
nhitng cdp ngdn ngtr ngheo tai nguyén.

3.1.1 Ki thuit dich ngugc (Back
Translation)

Nam 2016, nhém tac gia Sennrich va
cong su da gidi thiéu thuat dich ngugc (back-
translation) [11], phuong phap nay sir dung
dir liéu don ngir trong ngdn ngit dich dé tao
ra dir liéu song ngit, sau d6 sir dung dé huan
luyén mé hinh dich may ma khéng can thay
d6i kién trac mang. Phuong phap nay c6 thé
duogc ap dung mot cach tong quat va hiéu qua
trong viéc cai thién chat lugng dich may.
Bang cach tan dung ngudn dit liéu don ngit
c6 san trong ngdn ngir dich, ki thuat dich
nguoc giup toi wu hoa qua trinh hudn luyén,
gitip tiét kiém thoi gian va cong sic, dong
thoi nang cao hiéu sudt cia moé hinh dich
may. Ki thudt dich nguoc co thé phat biéu
téng quat nhu sau:

Vin bin don ngir
(Tiéng Vi)

|

g nEl

=

M hinh dich 5o ngwor
(Tidne Vidt -> Tidng Anh)

Temg hop di lidu son

|

Ban dich (Tizns Anh)

Cho mdt tap dir li¢u song ngir da duogc
giong hang cau D = {(X,, Y,)}N va mot tap
dr liéu don ngir trong ngdn ngtr dich T =
(Ym) M, cac buée lan luot duoc thuc hién
nhu sau:

1. Pau tién, moét mo hinh dich nguoc
NMTy - x duge huan luyén véi tap dir liéu
song ngtt D.

2. Thu hai, véi mo hinh dich NMTy
> x, tap dir liéu don nglr trong ngdn nglr
dich T dugc dich nguoc lai thanh cac ban
dich trong ngén ngit ngudn S = (X)) M -
1, sau do tap dir liéu S dugc ghép ndivéi T,
tao thanh mot tap dit li¢u gid song ngilt Dyyy
= {(Xma Ym)} Mm: 1.

3. Thtr ba, tap dir licu gid song Dy,
va tap dit liéu song ngit ban dau D duoc két
hop dé huin luyén mot mé hinh dich may
NMTy - x.

Cac budc dich ngugc dugc mo ta
nhu Hinh 1 dé xay dung mé hinh dich may
Anh-Viét:

D lién song
ozl ban dau

Mé hinh dich may
(Titng Azh > Titog Vidt)

Hinh 1. Minh hoa ki thudt dich nguoc
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Sennrich di bao cao nhitng két qua
thuc nghiém thuc sy 4n tuong khi ap dung ki
thudt nay trén cip ngon ngir tiéng Anh - tiéng
Puc. Cac mo hinh dich dugc danh gia trén
hai b6 dit liéu chuin do cong ddng cung cip
1 test2014 va test2015. Két qua thir nghiém
cho thay diém BLEU tang tir +2.8 (test2014)
dén +2.9 (test2015), cho thdy viéc sir dung
dich nguoc c6 thé cai thién chit lugng dich
giita hai ngdn ngit nay. Chi tiét két qua thir
nghiém nhu Bang 1.

Bang 1. Két qua BLEU khi sir dung dich nguoc

cho cip tiéng Anh - tiéng Pirc.

& Jia Piém BLEU

Mo hinh | ¥ liew
huén luyén |test2014| test2015
Baseline |>) U | 199 | 228
cau chuan
* Dirlicu i;utfﬁﬁafﬁ
:é)rrllg }rllgu 36 tricu cip 22.7 25.7
£10p tong hop

Trong thyc nghi€ém, cac tac gia su
dung dit li€u gia song ngilt c¢o6 kich thudc nho
hon hodc tuong duong véi dir li€u song ngit
that. Thong thuong, néu mé hinh dich tdt thi

nhung tot nhét ciing chi ga:ip d?)i hodc bang
luong dit liéu song ngf; chuén dé¢ dam bao mo
hinh c6 thé hoc tot nhat.

3.1.2 Ki thuit tu hoc (Self Learning)

Nam 2016, nhém tdc gia Zhang va
cong su da gioi thi¢u ki thuat ty hoc (self-
learning) [14], ki thuét nay tuwong ty nhu
ki thuat dich ngugc nhung st dung dir liéu
don ngit phia ngon ngit ngudn dé sinh ra
dir liéu song ngir tong hop tir chinh mo
hinh dich tur ngdén ngi ngu(‘Sn sang ngdn
ngir dich.

Cu thé, véi kho ngir liéu ban dau chua
N cap song nglr (X;,Y;) cho cap ngdén ngir
bat ky, dit liéu don ngir duge s dung gom
M cau don ngit X,. Tu tdp N cadp cau song
ngit, ta huén luyén mo6 hinh dich may tu
X, - Y;, md hinh duoc sir dung dé dich M
cau don ngir X, sang Y, dé tao thanh di liéu
song ngir tong hop (X,,Y,). Dit liéu song
ngit tong hop nay duoc két hop véi dir liu
song ngit chuin ban dau dé tao thanh mot
kho ngit liéu 16n hon cho viéc huan luyén
mdt mo hinh dich may mai. Ki thuat nay

lugng dir li€u don ngli st dung co thé 16n  duoc minh hoa nhu Hinh 2.
Song ngly +
Song ngi¥ Anh - Viét . Song ngir gia
oy V2
C RO
Huan luyén w;.a“
= Dich s o o :

tt}n_un ngiy : L Hé théng d_gE:h oy L, Ban dich tiéng Viét
tieng Anh tieng Anh — tiéng Viét

Hinh 2. Minh hoa ki thudt self-learning

8 | TRUONG DAI HOC HAI PHONG



Nhoém tac gid thyc nghiém trén mod
hinh dich tiéng Trung - tiéng Anh véi lugng
dir liéu hudn luyén khac nhau. Chi tiét vé dix
liéu thyc nghi¢m (don ngir va song ngir)
duogc stir dung trong cac mé hinh nhu Bang 2.

Bang 2. Dir liéu thuc nghiém phwong phap
tw hoc cho dich may trong nghién ciru
ciia Zhang va cong sw (2016)

Dir liéu S6 lwong Ngudn
Tapsong | 606 000 cip cau | LDC
ngtt nho
Tapsong |5 160,000 cap cau | LDC
ngit lon
6.5 triéu cap cho tap
dir liéu song nglr nho
Dtr liéu va 12 tri€u cap cho
o |n .1 £ LDC
don nglr |tap song ngilr 16n (Gap
10 lan dir li¢u hudn
luyén)
T""pgganh MTO04, MT0S, MT06 | NIST
Tap phat MTO3 NIST
trien

Céc tac gid da danh gid anh huodng
cua luong dir li€u don ngli dugc st dung
trong cac thyc nghiém véi cac muc khac
nhau, theo ty 1¢ 25%, 50%, 75%, 100% cua
tap song ngir nho (600.000 cap cau). Nhom
tac gia da chi ra voi mo hinh thuc nghiém
cua ho, ty 1¢ dir liéu don ngtr st dung bi“ing
50% lugng dir li¢u don nglr thi mo6 hinh dat
két qua tot nhat (gip 5 lan dir liéu song
ngir). Néu tiép tuc tang dit liéu don ngit thi
chét lugng ciia mo hinh bat dau giam dan.
Chi tiét két qua nhu Bang 2.

Bang 2. Két qua thye nghiém sir dung ki thuat
tu hoc trong nghién ciru cia Zhang va cong sy
(2016) voi tap huan luyén 600 nghin cip cau

Trung - Anh
Mo hinh v vo3 | MTO4 | MTOS | MTO6
dich
Moses | 30.30 | 31.04 | 28.19 | 30.04
RNNScarch | 28.38 | 30.85 | 26.78 | 29.27

RNNSearch-
Mono-SL
(25%)
RNNSearch-
Mono-SL
(50%)
RNNSearch-
Mono-SL
(75%)
RNNSearch-
Mono-SL
(100%)

Trén tap huan luyén I6n 2,1 triéu cap
cau, nhom tac gi lai tiép tuc chi ra néu sir dung
50% luong dit liéu don ngir (gép 5 lan dir lidu
song ngit) thi mé hinh cho két qua tt nhét. Chi
tiét két qua nhur Bang 3.

29.65 | 31.92 | 28.65 | 29.86

32.43 | 33.16 | 30.43 | 32.35

30.24 | 31.18 | 29.33 | 28.82

29.97 | 30.78 | 26.45 | 28.06

Bang 3. Két qua thue nghiém sir dung ki thuat
tw hoc trong nghién ciru cia Zhang va cng sw
(2016) voi tap huan luyén 2.1 tri€éu cap cau

Trung - Anh.
M6 hinh dich |MT03 | MT04 | MT05 | MT06
RNNSearch | 35.18 | 36.20 | 33.21 | 32.86
RNNSearch-
Mono-MTL | 36.32 | 37.51 | 35.08 | 34.26
(50%)
RNNSearch-
Mono-MTL | 35.75| 36.74 | 34.23 | 33.52
(100%)

3.1.3 Ki thuit dich tron lin (Mix-
source)

Ném 2017, nhom tac gia Ha va cong
su da gidi thiéu ki thuat dich tron 1an (mix-
source) nham tao ra song ngit tong hop (gia
song ngit) bang cach tao ra ban sao cua dir
liéu don nglr phia ngébn ngtr dich [8, 9]. Ki
thudt nay giup cho moé hinh NMT dich t6t
hon véi cac thuat ngit hodc cac tén riéng ton
tai ca phia ngén ngit ngudn va ngdn ngit dich.
Vi dy, mdt tén ri€ng Alibaba trong van ban
tiéng Anh khi duoc dich sang tiéng Viét thi
giit nguyén 13 Alibaba ma khéng can dich.
Nhitng cip ngén ngit kiéu nay sé& c6 nhiéu loi
thé tir ki thuat dich tron 1n.
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Dich tron 1an c6 thé dwge minh hoa
nhu Hinh 3, duwgc mé ta nhu sau: Cho cap
ngon ngir gdm N cip cau (X,,Y;), ta lay M
cdp cau song ngir gia (X,, X',) voi X', 1a ban
sao cta X,, rdi két hop ca hai tap dir lidu dé
tao thanh tap dit 1i€u maoi gém N+M cap cau.
Sau d6, mo hinh dich s& dugc huin luyén trén

Tiéng Anh

Mo hinh
dich

tap dir liéu méi nay, dir liéu don ngit co thé
sir dung & phia ngén ngit ngudn hodc ngdn
ngir dich hodc két hop ca hai. Ki thuat dich
tron 1an khong doi hoi sir dung mot mo hinh
dich tir ngudn sang dich hay tir dich sang
nguén nhu ki thuét dich ddo ngugc hay ki
thuét tu hoc.

Tiéng Viét

Tiéng Viét

Tiéng Viét

Hinh 3. Minh hoa ki thudat Mix-source

Ki thuét dich tron 1an twong dbi don gian
va dé tich hop vao cac md hinh NMT nhung lai
cai thién déng ké vé chat lugng mé hinh cho cac
cdp ngon ngir ngheo tai nguyén. Trong kich ban
thuc nghiém, nhom tac gia da thyc hién tron lan
cac ngir lidu song ngit tir nguoén TED (khoang

Language-specific
coded data

Language-specific
coded data

NMT

systems
—

English German

German German

(a). M6 hinh Mix-Source

13 dn 17 ngan cap ciu) voi mot luong 16n dix
liéu don ngit dugce trich xudt tir nhiéu ngudn
khéc nhau, dugc cong bd bai hoi nghi WMT dé
huén luyén mé hinh (khoang 3 triéu cip cau),
thyc hién danh gia trong hai tinh hudng mix-
source va mix-multi-source minh hoa nhu Hinh
4, duwgc mo ta nhu sau:

Language-specific
coded data

Language-specific
coded data

NMT
systems

English German

—>

French German

(b). M6 hinh Mix-Multi-source

Hinh 4. M6 hinh Mix-source va Mix-multi-source trong nghién ciru cua Ha va cong sw

e V41 mo hinh Mix-Source (a), nhom
tac gia chi st dung mét cap song ngit chuin
tiéng Anh - tiéng Ptrc va bd sung dir lidu
song ngit gia tir tiéng Pirc véi cau ngudn 1a
ban sao cua cau dich.

e V6i md hinh Mix-multi-source (b),
nhém téc gia str dung hai cap song ngir chuan
tiéng Anh - tiéng Ptic va tiéng Phap - tiéng Pric.
Muc dich cia mé hinh (b) 1a dé danh gia hiéu
qua ciia phuong phéap dé xuét trong mé hinh (a).

Két qua thyc nghiém cho thdy, mo
hinh (a) van cho két qua t6t hon mé hinh (b),
mac du chi st dung mét luong dit li€u nhd
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song ngit thuc sy. Chi tiét két qua diém
BLEU nhu Béng 4.

Bang 4. Két qua thye nghiém mé hinh dich Anh
- Dire sir dung Mix-Source va Mix-Multi-Source
trong nghién ciu cia Ha (2016).

P . tst2013 tst2014
Mo hinh dich b 6T BLEU [BLEU[ABLEU
Baseline

(En—De) 24.35 - 20.62 -
Mix-source
(En,De—De,De) 26.99 | +2.64 | 22.71 | +2.09
Mix-multi-

source 26.64 | +2.21 | 2221 | +1.59
(En,Fr—De,De)




3.2 Phuong phap hec chuyén doi (Transfer
Learning)

Nam 2016, nhom tac gia Barret Zoph
va cong sy da chira chét lwong mé hinh dich
may véi cac cap ngodn ngir ngheo tai nguyén
s¢ dat duoc sy cai thié€n 16n khi st dung
phuong phap hoc chuyén do6i (transfer
learning) [16].

Dit liéu song ngir

Y tuong chinh ciia phuong phap hoc
chuyén dbi 1a dich chuyén, ké thira cac tri
thire cia mo hinh di duge huin luyén trén
cac cap ngon ngtr giau tai nguyén (goi 1a mod
hinh cha) sang céc cap ngon ngir ngheo tai
nguyén hon (goi 13 mé hinh con), ¢6 thé duoc
minh hoa nhu Hinh 9.

(g6m ca cip cha va
cip con)
—.

Hé théng dich 1
(gbm cd cdp cha va con)

Ti'ép e )
huén luyén Hé thong dich 2

(chi gbm cip con)

M hinh dich
cudi cluing

Hinh 9. Minh hoa phwong phdp hoc chuyén déi

Vi du vé phuong phap hoc chuyén dbi:

- Gi4 st ¢ hai cap ngon ngit:

(1) Tiéng Phap - Tiéng Anh: cap ngon
ngl gidu tai nguyeén (vai triéu cap cau).

(2) Tiéng Thé Nhi Ky - Tiéng Anh:
cap ngon ngir ngheo tai nguyén (vai nghin
cdp cau).

- Ban dau, md hinh dich dugc huin
luyén v6i dit liéu 1a sy tron 1an ctia ca hai cip
ngdn ngi trén theo chidu dich 1a tiéng Anh.
Sau d6, mo hinh tiép tuc dugc huan luyén chi
st dung dir li¢u cua cap ngén nglr ngheo tai
nguyén (tiéng Tho Nhi Ky - tiéng Anh). Mo
hinh cudi cting nay cho két qua dich tot hon
han so v&i md hinh néu chi duge huan luyén
vo6i dir li¢u song ngir cua cap ngdn nglr ngheo
tai nguyén.

Nhom tac gia ciing da chirng minh
rang néu ngdn ngit ngudn ctia cip ngdn
ngit nghéo tai nguyén cé hinh thai, ciu

triic cang gan v4i ngdn ngit ngudn cla cip
giau tai nguyén thi sy cai thién vé chét
lugng cua mo hinh dich cang 16n. Nguoc
lai, néu cac ngdn ngit ngudn cb sy khac
biét 16n vé mit tir vung va trat tu cau thi
su cai thién dat dugc it hon hodc khong
dang ké [16]. Phuong phap nay don gian
dé thyc nghiém, khong can phai thay d6i
kién trac mang md hinh dich NMT. Tuy
nhién, phuong phap nay yéu cau can phai
c6 san cac cip ngdn ngit gidu tai nguyén.

Trong bao céo [16], tac gia thuc
nghiém va danh gia trén 4 cap ngon ngir con
voi ngdn nglr ngué)n la: Hausa, Turkish,
Uzbek, Urdu va ngon ngir dich 14 tiéng Anh;
cdp ngdn ngit cha la tiéng Phap - tiéng Anh.
Kich thudc cac tap di licu va diém BLEU
twong Umg cua cac mo hinh dich co ban dya
trén théng ké (SBMT) va md hinh co ban dua
trén kién tric mang noron (NMT) ddi véi
tirng cip dugc chi tiét trong Bang 6.
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Bang 6. Kich thuée tap di liéu va diém BLEU ciia cac mé hinh dich co ban (1K twong dwong 1000
cap cau, IM twong dwong 1 triéu cap ciu)

Cap ngon ngir l?{fr liéuA Test SBMT NMT

’ huan luyén BLEU BLEU
Hausa - Anh 1.0OM 11.3K 23.7 16.8
Turkish - Anh 1.4M 11.6K 20.4 11.4
Uzbek - Anh 1.8M 11.5K 17.9 10.7
Urdu - Anh 0.2M 11.4K 17.9 52

Cap ngon ngir cha la Phap - Anh dugc
sit dung dé nang cao chat luong dich cho 4
cdp ngdn ngit con bao gdm: Hausa = Anh,
Turkish 2 Anh, Uzbek - Anh va Urdu 2>

Anh. Tung cdp ngdn ngit con duoc huin
luyén két hop voi cip ngdn ngir cha, sau d6
tiép tuc dwoc lam min dbi véi lan lugt timg
cdp ngon ngit con. Két qua thuc nghiém duoc
trinh bay trong Bang 7.

Bang 7. Két qua thwe nghiém sir dung phuong phap hec chuyén déi véi
ngon ngir dich la tieng Anh.

Mo hinh dich Hausa Turkish Uzbek Urdu
NMT 16,8 11,4 10,7 52
Xfer 21,3 17,0 14,4 13,8
Final 24,0 18,7 16,8 14,5
SBMT 23,7 20,4 17,9 17,9

Trong Bang 7, mé hinh Xfer 1a két qua
sit dung phuong phap hoc chuyén déi tir mo
hinh cha sang mé hinh con, két qua cho thay
diém BLEU déu cao hon so v6i cac mé hinh
con co ban NMT. M6 hinh Final 13 két qua
danh gia khi str dung ki thuat két hop dau ra
tr 8 m6 hinh ctia mo hinh, mo6 hinh SBMT la
két qua tir md hinh dich thong ké.

3.3 Phuong phap sir dung ngén ngir truc
(Pivot Language)

Nam 2017, nhom tac gia Cheng va
cong sy gioi thi€u phuong phap su dung
ngon nglr truc (Pivot Language) cho dich
may [2], sau d6 c6 nhiéu nghién ctru tip trung
theo hudng tiép can nay [4]. Phuong phap
nay dua trén y ‘arong céc cdp ngon ngu glau
tai nguyén co6 thé dugc sir dung lam cau ndi
trung gian trong vi¢c dich gitta cac cdp ngon
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nglt ngheo tai nguyén.

Vi dy, hai cap ngon ngir gidu tai nguyén
tiéng Anh - tleng Phap va tiéng Anh - tiéng Purc
duoc su dung dé bic cau cho viée dich gilta cap
ngdn ngit tiéng Phap - tiéng Drrc.

- Trudce hét, cap ngdn ngit tiéng Phap -
tiéng Anh dwoc huén luyén theo chiéu tir
tiéng Phap sang tiéng Anh dé sinh mo hinh
dich tht nhat (mo6 hinh A). Sau d6, cap ngén
ngir tiéng Anh - tiéng Pirc dugc huan luyén
theo chiéu tir tiéng Anh sang tiéng Dirc dé
sinh m6 hinh dich thir hai (m6 hinh B).

- Pé dich céc cau trong van ban tir tiéng
Phap sang tiéng Dirc thi dua van ban lan luot
qua hai mé hinh dich trén (mé hinh A va B) dé
thu dugc ban dich tiéng Ptic. Phuong phép nay
c6 thé duge minh hoa nhu Hinh 10.



Song ngir Phap - Anh

Song ngit Anh — Biic

Don ngit Béan dich Ban dich
tiéng Phap Hé théng dich 1 tiéng Anh Hé thdng dich 2 tiéng Duc |

Tiéng Phip = Tiéng Anh

Tiéng Anh - Tiéng Dic

Hinh 10. Minh hoa kién tric mé hinh dich sir dung ngon ngir truc

Trong Hinh 10, dir li¢u song nglr duoc
st dung dé huan luyén mo hinh dich may, dit
liéu don nglr dugc str dung cho qua trinh suy
ludn, tiéng Anh dugc str dung 1am ngdn ngi
truc (ngdn ngir trung gian) cho viéc dich van
ban tir tiéng Phap sang tiéng Ptrc. Két qua

thuc nghiém cho thay sy cai thién dang ké
trén tip d4nh gia gitra tiéng TAy Ban Nha >
tiéng Phap va tiéng Duc > tiéng Phap tir +3
dén +13 diém BLEU, chi tiét nhu trong Bang
8 (cac tap dir liéu duoc léy tur kho Europarl
va WMT).

Bing 8. Két qua thye nghiém tir tiéng Tay Ban Nha = tiéng Phap,
tiéng Pirc > tiéng Phap sir dung tiéng Anh 1am ngén ngir truc

Piém BLEU
Kho ngir li¢u Cap ngon ngir Khéng sir dung Str dung ngén ngir
ngon ngir truc truc
Buropar] es > fr 26,37 29,79
de > fr 14,02 23,70
WMT es -> fr 11,75 24,60

Mac du vi¢c st dung ngon ngi truc
gitip cai thién dang ké chat luong mé hinh
cua cdc cdp ngoén nglr ngheo tai nguyén
nhung phuong phap nay doi hoi phai huén
luyén nhiéu mé hinh dich riéng ré& giita cac
cdp ngon nglr khac nhau khién cho mé hinh
dich tré' nén cong kénh va kho kha thi trong
tinh hudng mé hinh ¢6 nhiéu cip ngdn ngir
khac nhau.

4.KET LUAN

Bai bao di gidi thiéu, cung cap mot cai
nhin tong quan vé mot s phwong phap phd
bién dugc sir dung cho dich may dé cai thién
chét lugng dich dbi vé6i cac cip ngdn ngir
hiém va it tai nguyén song ngit. Trong ba
cach tiép can dugc trinh bay ¢ trén thi: (1)
Céc phuong phép khai thac dir liéu don ngir

dugce st dung phd bién nhat do ¢6 vu diém 1a
don gian nhung rat hiéu qua, c6 thé dé dang
tich hgp vao cdc mo hinh dich may ma khong
lam thay ddi kién tric mé hinh. Tuy nhién,
luong dir liéu don ngit ting dén mot ngudng
thi chat luvong mé hinh khong ting dugc nira;
(2) Phuong phap hoc chuyén ddi ciing mang
lai hiéu qua cao, dac biét hiéu qua dbi voi cac
cdp ngdn ngit co su twong dong 16n vé tir
vung va cu phap, vi vay hi¢u qua sé khong
cao néu cac cap ngdn ngit khac nhau qua
nhiéu; (3) Phuong phép st dung ngdn ngir
tryc ¢6 wu diém rat hiéu qua nhung nhuoc
diém 1a yéu cau nhidu mé hinh huin luyén
riéng ré€ gay lang phi tai nguyén, bo nhd.
Trong tuong lai, ching i tiép tuc thir
nghiém thém cac phuong phap trén két hop véi
mot sé phuong phap dé xir 1y, khai pha dit liéu
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nham muc tiéu c6 dugc lugng di liéu song ngi
chét Iuong t6t hon cho dich may, dong thoi tién
hanh thyc nghiém gitta cip ngdn ngi tiéng Viét
v6i mot s6 ngdn ngit it phd bién khac.
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