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TOM TAT

Dich may la mét van dé quan trong trong linh viee xit li ngén ngit tw nhién (XLNNTN), véi
muc tiéu tao ra cdc ban dich tir ngén ngiv nguon sang ngén ngir dich cé y nghia twong dwong. Tuy
nhién, cac mé hinh dich mday mang no-ron (Neural Machine Translation - NMT) hién tai gap kho
khan trong viée xir li cdc thue thé, ddc biét la voi cde ngdn ngir thiéu nguon tai nguyén chat lwong
cao nhu tiéng Viét. Bai bdo ndy dé xudt mét phieong phdp cdi thién kha néing cia cac mé hinh NMT
bdng cdch tich hop théng tin tir do thi tri thite (Knowledge Graph - KG) vao mo hinh Transformer.
Phirong phdp ndy givip mé hinh hoc dwoc biéu dién ciia cdc thuce thé trong qud trinh hudn luyén, tir
d6 tang cuong kha nang dich tw dong khi gdp cdc thuc thé va cdc yéu to ngén ngit twong tu khdc.
Két qua thue nghiém cho thdy phwong phép dé xudt cai thién dang ké chat lwong dich ciia mé hinh
Transformer, ddc biét trong viéc dich cdc thiee thé. Nhitng két qua nay chirng minh hiéu qud cia viéc
tich hop d6 thi tri thirc vao mé hinh NMT va mé ra hudng phdt trién méi cho nghién ciru trong linh
vuc nay.

Tir khéa: BERT; xtr li ngdn ngit ty nhién; dich may; db thi tri thirc; dich may mang no-ron

1.  Gieithigu

Dich méy 1a mot van dé quan trong trong linh vuc xu Ii ngdn ngi tu nhién (XLNNTN).
Muc tiéu cua dich may la tao ra cac ban dich cua cau, doan vian, hoac tai liéu tir ngdn ngir
ngudn sang ngén ngit dich voi y nghia twong dwong. Viéc ndy gilp giam bét rdo can ngon
ngit khi tiép can cac ngudn thong tin duoc trinh bay bang ngdn ngir ma chung ta chwa biét,
hoic chua c6 nhiéu kién thirc dé phan tich.

Dich may mang no-ron (Neural Machine Translation — NMT) duya trén kién trdc bo
m& hoa-giai ma da tro thanh mot phuong phéap dich ty dong tién tién nho kha nang hoc biéu
dién ngbn ngit hiéu qua trén cac cap ngdn ngir khac nhau. Cac mé hinh Seq2seq (Sutskever
et al., 2014), Conv2seq (Gehring et al., 2017) va Transformer (Vaswani et al., 2017) c6 thé
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tao ra cac ban dich sanh ngang véi ban dich ctaa con nguoi khi dich gitta cac ngdn ngir co
ngudn tai nguyén phong phu trong cac diéu kién cu thé. Tuy nhién, van con nhiing thach
thire, dic biét 1a véi cac ngdn ngit co it ngit liéu chat luong cao s& 1am cho hé théng NMT
giam di hiéu ning dang ké nhu di vai tiéng Vieét.

Mot trong nhitng van dé nghiém trong khi huan luyén cac md hinh dich may NMT
trong diéu kién thiéu ngir liéu dé 1a viéc dich cac thuc thé. Céc thuc thé trong cau dong vai
trd quan trong va viéc dich chinh xac cac thuc thé anh husng lén dén toan bo chat luong
dich caa cau. Tuy nhién, c4c thuc thé thuong khong xuat hién nhiéu lan trong ngi liéu huan
luyén, ddn dén viéc cac md hinh NMT thudng xem cac thuc thé nhu cac tir ¢6 tan suat xuat
hién thap (Out of Vocabulary - OOV). Do d6, cac mé hinh nay sé& loai bo cac tir ndy ra khoi
quéa trinh huan luyén, din dén viéc khong thé dich duoc cac tir nay. Cu thé, cac mé hinh
NMT chuyén tt ca cic tir c6 tan suat xuat hién thap thanh ki hiéu “unk” (viét tit cua
“unknown”) trong budc tién xu 1i truge khi tién hanh huan luyén. Vi vay, mé hinh NMT
khong thé dich duoc cac tir nay khi trién khai thuc té.

Cac thuc thé thong thuong cd thé duoc chia lam hai nhém: danh tir riéng va danh tur
chung. Danh tir riéng bao gdm tén ngudi, tén dia phuong, va tén td chic (vi du: Ha Noi, Ton
Puc Thing...). Danh tir chung dung dé chi cic nhom déi twong mang tinh tdng quat (vi du:
c6 phan, ¢ déng...). Cac thyuc thé nay thong thudng duoc dinh nghia trong cac do thi tri thirc
(Knowledge Graph - KG) dudi dang cac bo ba (triplet) bao gdm: mét cha thé (1a mét thuc
thé), mbi quan hé (1a mot lién két) va mot dbi twong (1a mot thuc thé khéc). Vi du, bo ba <Ha
Noi, is-a, thi d6> c6 biéu di&n ngdn ngit tw nhién 1a “Ha Noi 1a tha d6”. Nhu vay, néu duoc
tich hop théng tin tir d6 thi tri thie, md hinh NMT c6 thé md hinh hoa cac thuc thé va cé
kha nang xir 1i duoc cac thuc thé trong qua trinh dich.

Muc tiéu cua bai bao la cai thién kha nang cua cac mo6 hinh NMT khi xtr li c&c thuc
thé, bang cach tich hop thong tin tir bén ngoai. Cu thé, dé tai nghién ciru cac phuong phap
tich hop théng tin tir d6 thi tri thac vao méd hinh dich may tién tién nhat hién nay la
Transformer (Vaswani et al., 2017). Biéu nay nham gidp md hinh c6 thé hoc duoc biéu dién
ctia cac thue thé trong qué trinh huan luyén, tir 6 ting cudng kha nang dich tu dong khi gap
cac truong hop nhu thuc thé, thuat ngir va céc yéu td ngdn ngit trong tu khac.

Trong ndi dung bai bao nay, cac dong gop chinh bao gdbm:

Nghién ctru va dé xuét phuong phap st dung db thi tri thirc dé cai thién viéc dich cac
thuc thé caa md hinh Transformer;

Paénh gia va phan tich cac két qua thuc nghiém nham chimg minh hiéu qua ctia phuong
phap dé xuét va dua ra cac két luan vé huéng phat trién trong tuong lai.

2. D6i twong va phuwong phap nghién ciu

Chuong nay trinh bay cu thé ndi dung vé: 1) cac di twong nghién ctru gdm db thi tri

thire (KG), md hinh dich may mang no-ron (NMT) va mot sd cong trinh tich hop d6 thi tri
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thirc vao dich may mang no-ron; va 2) phuong phap nghién ctru dé xuét dé tich hop do thi
tri thirc vao dich mdy mang no-ron.
2.1. Déi twong nghién crru
2.1.1.D6 thi tri thirc

Trong biéu dién va suy luan tri thuec, dd thi tri thirc 1a mot co sé tri thic st dung moé
hinh dir liéu hodc cdu truc lién két c6 dang dd thi dé biéu dién va thao tac trén dir liéu. PO
thi tri thic thuong duogc stir dung dé luu trir cac mo ta lién két cua cac thuc thé — ddi tuong,
su kién, tinh huéng hodc khai niém triru tuong — déng tho1 ma hoa ngir nghia hodc mbi quan
hé 1am co so cho cac thuc thé nay (Ehrlinger et al., 2016).

Hinh 1. Minh hoa dé th; tri thirc

D thi tri thire (KG) 1a mot biéu do da giac khong ddng nhat co huéng ma cac loai nat
va quan hé ¢d ngir nghia theo mién cu thé. KG cho phép nguoi diing ma hoa kién thirc thanh
dang ma con nguoi ¢6 thé hiéu duogc, phan tich va suy luan. KG dang tro thanh mot cach
tiép can phd bién dé thé hién céc loai thong tin da dang dudi dang cac loai thyc thé khéc
nhau duoc két ndi thdng qua cac loai quan hé khac nhau. Cac dinh cua d6 thi tri thire thuong
dugc goi 1a cac thuc thé va céc canh c6 hudng thudng dugc goi 1a bo ba va duge biéu dién
dudi dang mot bo (h, r, t), trong d6 h 1 thuc thé dau, t 1a thuc thé dudi va r 1a quan hé lién
két phan dau véi cac thuc thé dudi. Luu y rang thuat ngit quan hé ¢ day dé cap dén loai quan
hé (vi du: trong Hinh 1, quan hé gdm “sell”, “love”, “like”...).

Nhiing phat trién gan day trong khoa hoc dir liéu va may hoc, dic biét 1a trong mang
no-ron do thi va biéu dién di liéu trong khdng gian vec-to, dd mé rong pham vi cua db thi
tri thirc trong c&c cdng cu tim kiém ngir nghia va hé théng khuyén nghi vai nhitng tng dung
dang chu y trong cac linh vyc nhu y sinh, phap luat... (Wang et al., 2018; Yao et al., 2020).
2.1.2.M6 hinh dich may mang no-ron

Trong khuon khé bai bao nay, ching toi nghién ciu mé hinh dich may Transformer,
vén 13 mo hinh dich may tét nhat hién nay. Tranformer bao gom hai thanh phan chinh: bo
m& hda va bo giai ma. Ca hai déu bao gdm cac 16p tuong tu duoc xép chong 18n nhau.

B6 ma hoa gdm N 16p véi mdi 16p bao gdm 02 thanh phan chinh:
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Co ché ty chu y da goc d6 (Multi-Head Self-Attention) 1a su két hop gitra co ché tu
cha y (self-attention) va su két hop & cac goc do khéac nhau (multi-head):
Co ché ty chl y: tinh trong s6 gitta mdi tir voi cac tir con lai trong mot cau:

Attention(Q,K,V)= softmax (QTKT) 1%

Két hop cac goc do: tinh toan co ché chi y nhiéu 1an va két hop lai véi nhau:

MultiHead(Q, K, V)=Concat(heady, ..., headn)W°

headi=Attention(QW<;, KW, VW)

Mang lan truyén thang theo vj tri (Position-wise Feed-Forward Network): 4p dung hai
phép bién doi tuyén tinh v&i ham kich hoat ReLU:

FFEN(x)= max(0, xW1+b1)W>+b>

B giai mi twong tu nhu bd mi hda nhung bao gdm thém mot 16p con dé nhan két qua
tir co ché chi y ctia bo giai ma tra vé& bao gdm cac vector biéu dién tir dau vao s& duogc xt li
qua nhiéu 16p dé tao ra du doan cho tir tiép theo trong ciu dich. Qua trinh nay dién ra véi
cac budc nhu sau:

Dau tién, tai 16p Masked Multi-Head Self-Attention cac vector biéu dién tir dau vao
(V1> Var o V) Vi M 12 86 lwong tir da duoc dich;

Tiép theo, tai 16p Multi-Head Cross-Attention céc vector Z s& duoc dung 1am Query
(Q), trong khi cac vector (x7, x5, ... X,,) tir bd ma héa sé dugc st dung lam Key (K) va Value
(V) cho Multihead-Attention;

Sau do, cac vector s& di qua 16p Feed-Forward gdm hai tang an véi ham kich hoat
ReLU tao ra mot tap hop mai cac vector. Cac vector nay mang thong tin nglr nghia va ngir
canh phong pht hon cho mdi tir trong cau dau ra;

Cudi cung, tai mdi budc dich cac vector trong (ng Vai vi tri tir tiép theo s& duoc st
dung dé tinh xéc suit cho cac tir c6 thé xuat hién & vi tri d6 trong cau dich, théng qua mot
l6p softmax. Tir cO X4c suat cao nhat s& duoc chon 1am du doan cho budc dich hién tai.
2.1.3.Céc cbng trinh lién quan

Trén thé gidi, cic cong trinh nghién ctru dang chu ¥ lién quan dén viée tich hop do thi
tri thirc vao dich may mang no-ron chu yéu tap trung vao tiéng Anh. Du va cong su (Du et
al., 2016) da dé xuit phuong phap cai tién chat lugng dich may bang cach xir i cac tir ngoai
bd tir vung (OOV) bang BabelNet (tir dién ngir nghia da ngdn ngir) (Navigli et al., 2010).
Shi va cong su (Shi et al., 2016) trinh bay phuong phdp nhung nglt nghia dua trén tri thirc
(KBSE) cho dich may, sir dung co s& tri thitc dé tao ra khong gian ngit nghia lién két ngon
ngir ngudn va ngdn ngit dich. Phuong phap nay bao gém hai thanh phan chinh: hiéu cau
ngudn (4nh xa cac cau ngudn téi mot khong gian ngit nghia bang cach st dung cac bo dir
liéu ngir nghia) va phat sinh cau dich (xay dung cau dich tir cac bd dir liéu nay). Moussallem
va cong su (Moussallem et al., 2019) gidi thiéu phuong phap KG-NMT gitip cai tién md
hinh NMT bang cach két hop nhiing db thi tri thire (KG Embedding) dé cai thién do chinh
xé4c cua ban dich, dic biét dbi vai cac thue thé va biéu thirc thuat ngtr. Lu va cong su (Lu et
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al., 2018) str dung cac mdi quan hé thuc thé trong biéu db tri thirc lam cac rang budc dé ting
cudng két ndi gitra cac tir ngudn va tir dich. Cu thé, tic gia dé xuat 02 loai rang budc gom:
rang budc don ngit str dung cac quan hé thuc thé trong KG dé ting cuong biéu dién ngir
nghia ctia cc tir trong cAu ngudn va rang budc song ngit nham tim ra cac mdi quan hé thuc
thé gitra cac tir trong cAu ngudn duoc lién két trong ban dich trong cau dich.

Déi voi tiéng Viét, chua c6 bat ki cong trinh nghién ctru nao lién quan d&én viée sir
dung db thi tri thirc trong dich may mang no-ron.

2.2. Phwong phap nghién ciru

Phuong phap dé xuit ctia chung t6i bao gdm: trich xuat d6 thi tri thic, tién huan luyén
mo hinh BERT (Devlin et al., 2019) v6i d6 thi tri thirc va tich hop mé hinh BERT vao
Transformer. Do song ngir Anh-Viét thugc nhdm ngdn ngir it tai nguyén, viéc tich hop KG
vao NMT thong qua BERT c¢6 nhirng uu diém sau:

Cai thién kha niang hoc chuyén giao: viéc tich hop D6 thi tri thuc (KG) vao BERT
truéc khi truyén sang hé théng dich may (NMT) gilp tan dung sc manh hoc chuyén giao
ciia BERT. BERT dugc huin luyén trén mot luong I6n dit liéu da dang, do d6 c6 kha ning
hoc cac biéu dién ngir nghia ctia ngdn ngit. Khi duoc b sung kién thic cd cau tric tir KG,
cac biéu dién nay tro nén phong phu hon, giup hé théng NMT hoc va ap dung céc thng tin
hitu ich vao nhiéu ngir canh khac nhau, dic biét 1a trong cac trudng hop ¢6 it dit liéu huan
luyén (ngdn ngir hoac linh vuec it tai nguyén).

Cai thién kha nang biéu dién théng tin: BERT, nhd duoc huan luyén trén luong dit lidu
khong 15, c6 kha niang nam bat ngit nghia va cac méi quan hé gita tir ngir mot cach tong
quat va chinh xac. Khi duoc tich hop thém véi KG, BERT ¢4 thé tiép can cac tri thac chuyén
nganh, gitp ting cudng kha ning hiéu thong tin va phan tich ngir canh phuc tap. Nho do,
NMT c6 thé tan dung nhitng biéu dién ngir nghia nay dé tao ra ban dich khéng chi dang vé
ngit phdp ma con chinh xé&c vé ngir nghia va thuc té, dic biét trong cac linh vuc chuyén sau.
2.2.1.Trich xudt do th; tri thic

Chuing t6i sir dung phuong phap phat sinh do thi tri thitc Grapher dugc dé xuat boi
Melnyk (Melnyk et al., 2022). Phuong phap Grapher dugc minh hoa trong Hinh 2, gdm cac
thanh phan cu thé nhu sau:

Vin ban: van ban dau vao chira cac thuc thé can trich xuat;

M6 hinh ngdn ngir: sir dung md hinh ngén ngit Seq2Seq duoc huan luyén trude dé
chuyén vin ban dau vao thanh mot danh séch céc thuc thé;

Thuc thé: cac thuc thé duoc trich xuat boi mé hinh ngén ngi;

Dic trung nat: cac thuc thé dugce xem 1a cac nit (node) trong d6 thi tri thize duoc sinh
ra bang phuong phap DETR (Carion et al., 2020);

B6 phan 16p: sir dung b phan 16p dugc xay dung tir mang LSTM hoiac GRU dé phét
sinh cac canh (nhu chudi c4c tir cd trat tu);

Db thi KG: db thi tri thirc két qua duoc biéu dién dudi dang cac bo ba.
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Hinh 2. Phirong phdp xdy dung do thi tri thire Grapher

Qua trinh xay dung KG trong Hinh 2 dugc miéu ta qua cac budc nhu sau:

a) Qud trinh phat sinh thuc thé: Hé théng trudce tién sinh cac nit d thi (thuc thé) tir van
ban dau vao bang cach str dung mé hinh encoder-decoder da dugc huan luyén trude nhu T5.
Mo hinh nay da dugc hudn luyén trén cac tap dir liéu 16n, gitip mo hinh c¢6 kha ning hiéu va
tao ra cac thuc thé tir van ban mot cach hiéu qua.

Cu thé, mdi thuc thé trong van ban s& dugc mé hinh trich xuét va biéu dién dudi dang
chudi cic token vin ban. Token 1a nhitng don vi nhé nhét cta van ban, thuong la tir hoac
cum tu. Vi dy, trong cau "Truong Pai hoc Quéc gia Thanh phé Ho Chi Minh", céc token c6
thé 1a ["Trudng", "Pai", "hoc", "Qudc", "gia", "Thanh", "phd", "Ho", "Chi", "Minh"]. Hé
théng s& nhan biét va phan bi¢t dugc cac thuc thé khac nhau trong van ban, sau d6 gom
chung lai thanh cac nut d6 thi twong tng.

Piém manh cua cach tiép can nay la st dung mot mo hinh ngén nglr manh mé da duoc
huén luyén trén nhiéu tap dir liu 16n. Do d6, mo hinh c6 thé hiéu duoc nglr canh cua céc tu
trong vin ban va phan tich ngit nghia dé sinh ra cac thuc thé chinh xac, 1am nén tang cho
qua trinh phat sinh canh sau nay.

b) Qud trinh phdt sinh canh: Sau khi sinh cac nat, hé théng sinh cac canh (quan hé) giita
cac nut. Bo phan 16p GRU du doén su tdn tai cua cac canh gifra cac cap nut dua trén cac dac
trung cua chung.

B phan 16p GRU hoat dong br:ing cach du doan su tdn tai cta cac canh gitra tung cap
nut dya trén céc dac trung cia cac nut do. Céac dac trung nay dugc mo hinh trich Xuét tir van
ban dau vao va co thé bao gdm cac thong tin nhu ngit nghia cua tir, vi tri trong cau, hodc cac
moi lién hé ngit phap. BO phan 16p GRU sé& kiém tra timg cip nit va xac dinh xem c¢6 quan
hé nao gitra chung hay khong.

Trong cac truong hop ma cac quan hé thuoc mat tap hop loai c¢d dinh, ch'fmg han nhu
“la cha cia”, “lam viéc tai”, hodc “nam 6”, phuong phép nay to ra rat hiéu qua. GRU sé tim
kiém nhitng mbi quan hé nay trong vin ban va gan chiing cho cac cip nut twong tng, tir d6
xdy dung hoan chinh dd thi tri thirc.
2.2.2.Tién huan luyén mé hinh BERT vdi do th; tri thirc

Cac md hinh ngén ngit duoc tién huin luyén nhu BERT mé hinh hoéa cac biéu dién
ngdn ngit tong quat tir cac tap ngir liéu 16n, nhung lai thiéu tri thire vé cac thuc thé. Khi xur
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li cac van ban c6 chira thuc thé, cac chuyén gia st dung kién thirc lién quan dé dua ra suy
luan. D& cac mo hinh c6 thé lam duoc didu nay, chung to61 st dung mdt mé hinh biéu dién
ngdn ngir tich hop tri thirc (K-BERT) két hop cac dd thi tri thirc (KGs) (xem mé hinh & Hinh
3) bang cach dua céc bd ba vao van ban (Liu et al., 2020). Tuy nhién, viéc tich hop qué nhiéu
tri thirc ¢ thé lam sai 1éch y nghia ban dau cta cau, mot van dé duoc goi 1a nhiéu kién thirc
(Knowledge Noise - KN). Dé khic phuc diéu nay, K-BERT str dung ki thuat vi tri mém va
ma trin quan sat dé giam thiéu tac dong cia tri thirc bo sung. K-BERT c6 thé dé dang tich
hop tri thirc bén ngoai vao cac mo hinh biang cach sir dung KG va tinh chinh cac tham s tir
BERT d3 dugc tién huin luyén.

/K-BERT ! DO thi tri thirc \

-"““-—-.__,—\I

Lép biéu dién tri thire S (5?;\

Qo
i )\

Lép bigu dién tich hop tri thirc

|

B& ma héa Transformer

N /

0
Hinh 3. Minh hoa K-BERT
Nghién ctru cua tac gia Liu (Liu et al., 2020) cho thay két qua hira hen trong céc tac
vu XLNNTN, v6i K-BERT vuot trdi hon han so véi BERT trong cac tac vu can bd sung tri
thirc nhu céac tac vu chuyén nganh (nhu tai chinh, luét va y hoc).
2.2.3.Tich hop m6 hinh BERT vao Transformer
BERT la mét kién trac mo hinh ngon ngir tién huin luyén dya trén Transformer da tao
nén mot bude tién 16n trong linh vuc xtr i ngdn ngir tr nhién (NLP). Tich hop BERT vao
Transformer da mang lai nhiéu vu diém dang ké trong viéc xir Ii va hiéu ngdn ngit tw nhién. Dt
biét 1a trong tac vu dich may viéc tich hop BERT vao Transformer nham giai quyét van dé kho
khian trong viéc ndm bt ngir canh va ¥ nghia siu sic cta cu ngudn. Mot trong nhitng nghién
ctru tiéu biéu (Guo et al 2021). Phuong phap ndy bao gdm viée tich hop mé hinh dao tao trude
BERT vio 2 khdi encoder va decoder ctia mé hinh Transformer (xem mé hinh & Hinh 4).
B6 ma hoa twong tu nhu trong kién tric Transformer, tuy nhién c6 mot sé su khéc biét
nho sau:
Pau vao caa bo ma hoa 1 cac vector biéu dién tir (word representations) dugc trich
xuat tir md hinh ngdn ngir BERT da duoc tién huan luyén;
Cac vector biéu dién tir cia BERT duoc két hop vai biéu dién tir cia bo ma hoa thong
qua mét 16p tich hop "BERT-Enc Attention™. Lép nay hoat dong tuong tu nhu 16p Multi-
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Head Attention trong Transformer, nhung thay vi tinh toan attention gitra cac tir, né tinh toan
attention gita biéu dién tir caa BERT va biéu dién tir cia bo ma hoa;

B giai ma tuong ty nhu bd ma hoa, dau vao cua bd gidi ma la biéu dién tir cia cau
dich duoc trich xuat thong qua moé hinh BERT. Tai bo giai ma:

Vector trang thai an S* dugc tinh toan dya trén biéu dién cua 16p trude d6 cung dau ra
cuia bd ma hoa Hiva biéu dién ngit canh tir BERT thong qua co ché chi y.

Céc 1p trong bo giai ma duoc anh xa thdng qua phép bién ddi tuyén tinh va softmax dé du
doan tir tiép theo trong chudi dau ra. Qué trinh giai ma tiép tuc cho dén khi gap token cubi cau.

St

|
Add & norm e------- v
4 t
i Feed forward
...... Add & norm e—-----,
T =\
Feed forward
BERT |

Sl’l

Hinh 4. M6 hinh BERT két hop Transformer

3.  Kétquavathao luan
3.1. Kétqua
3.1.1.Thong ké cac tap ngir liéu

B ngit liéu phuc vu cho viéc danh gia mo hinh 1a IWSLT15 Anh - Viét, gSm khoang
130.000 cau song ngit duoc 14y tir cac bai thuyét trinh & TED va TEDx cho tap huan luyén.
Tap tst2012 (gdm 1553 cdp song ngir) duoc sir dung dé diéu chinh tham sb. Sau d6, mé hinh
dugc danh gid dua trén hai tap kiém thtr chinh thire 1a tst2013 va tst2015, 1an lugt gSm 1268
va 1080 cip song ngit Anh-Viét. Thong ké chi tiét tap ngit liéu dugc mo ta trong Bang 1.

Bing 1. Thong ké tdp ngir liéu Anh-Viét

e . Sé tir
Tap ngir liéu S0 cau — — —
Tiéng Anh Tiéng Viét
Huén luyén 133K 2,44M 2,87TM
Tinh chinh 1553 28K 34K
Kiém thir 1 1268 26,7K 33,6K
Kiém thir 2 1080 21,0K 26,2K

3.1.2.Céc thiét Igp trong qua trinh hudn luyén
Céc cAu hinh ctia cdc mo hinh co s& nhu sau:
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Transformer: Str dung N = 6 cho ca bo ma héa va bo giai ma, vai 512 chiéu cho vector
biéu dién tir, 2048 chiéu cho mang bién d6i tuyén tinh, va H = 8 cho 16p tu chl y.

BERT: Str dung mé hinh BERT 12 l6p.

Cac mé hinh dé xuét c6 ciu hinh tuong tu nhu mo hinh co s, ngoai ra, c6 thém ciu
hinh cho bd ma hoa d6 thi véi 128 chiéu cho vector biéu dién thong tin vé canh va node, 2
16p ma hoa va két hop thong tin tir cac node 14n cén voi phép két trung binh cho LSTM va
max pooling ddi v6i cac mé hinh con lai.

Trong qué trinh huén luyén, cac tham sé duoc thiét 1ap nhu sau:

Dropout = 0.5

Optimizer: Adam véi learning rate = 0.0005

Label smoothing = 0.1

Dropout = 0.3

Max-token = 4000

Min-Ir = 1x10°

Adam-betas = (0.9, 0.98)

Toan bo qué trinh thir nghiém duoc thuc hi¢n trén Google Colab, noi cung cfip GPU
mién phi cho mdi phién lam viéc kéo dai toi da 12 gid. Cau hinh Google Colab sir dung bao
gdm RAM 12.72GB va GPU NVIDIA Tesla P100 16GB. Thoi gian huan luyén cho ca mb
hinh co s& va md hinh d& xudt 1a khoang duéi 120 phut, véi sé epoch 1a 10.
3.1.3.Két qud thuc nghiém

Két qua dich Anh-Viét (sb liéu trong Bang 2) cho thay két qua khi st dung BERT
(khong sir dung db thi tri thirc) va BERT (c6 sir dung thém db thi tri thirc) déu co két qua
BLEU t6t hon so voi md hinh Transformer. Két qua BLEU (Kishore Papineni et al., 2002)
t6t hon chinh 12 nho BERT va KBERT c¢6 biéu dién ngodn ngir tot hon.

Bing 2. Két qua dich Anh-Viét

M6 hinh Két qua (BLEU)
Transformer 21,42
Transformer + BERT 22,21 (60,5/33,9/20,0/12,0)
Transformer + KBERT 22,71 (60,1/33,7/29,9/12,0)

Su khéc nhau giita BERT va KBERT c6 thé dugc nhan thdy qua két qua do do BLEU.
Khi sir dung d6 thi tri thirc, tong diém BLEU s& tang khi bon két qua BLEU tmg véi timg
n-grams ciing tang theo. Mdi BLEU dugc tinh dya trén s6 lwong tir dich.

Duéi ddy 1a mot sé phan tich chi tiét cho céc diém BLEU:

Déi voi BLEU1, BLEU2, va BLEU3, két qua s& thay d6i do d6 thi tri thuc chua céc
cum tir gébm 3 tir va biéu didn ngit nghia ciia chung. Do d6, khi dich ba tir, d6 chinh xac s&
cao hon.
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Mic du BLEU1 va BLEU2 c6 thé giam so véi khi str dung két hop véi BERT (khdng
sir dung db thi tri thirc), vi BERT dé biéu dién ngit nghia tot cho cac cum tir gdm mét hoac
hai tir, két qua tong thé cua BLEU van khong thay doi lon.

Déi véi BLEU4, két qua khong thay d6i vi d6 thi tri thire ¢6 rat it cum tir bon tir, do
d6 khong bd sung thém ngir nghia so voi BERT.

Tom lai, d§ do BLEU khi sur dung dd thi tri thire s& tang Ién, dac bi¢t [a  BLEU3, nho
vao kha ning biéu dién ngir nghia cia cac cum tir ba tir trong d0 thi tri thirc. Trong khi do,
BLEU1 va BLEU2 c6 thé giam nhe va BLEU4 giit nguyén do su thiéu hut cac cum tir bon
tir trong d6 thi tri thirc.

3.2. Thao lugn

Sy 4p dung d6 thi tri thirc vao dich may NMT gilp cai thién két qua do do BLEU, nhu
da duoc minh chiing & phan két qua & trén. Viéc khai thac yéu té tri thirc ngén ngit vao bai
toan dich may, cling vai viéc chi trong dén su quan trong cua cac thuc thé trong cau, anh
huong tich cuc dén chét lugng dich. Bac biét, mdi quan hé giita cac thuc thé, déi tuong,
hanh vi, sy kién va tinh huéng da duoc tich hop vao mé hinh dich may. Piéu nay duoc minh
chuing qua Bang 3, sb luong thuc thé duoc dich dang khi c6 thong tin tir d6 thi tri thie ting
tr 161 1én 172.

Bing 3. So sanh kha nang dich thiee thé ciia cdc mé hinh

M&é hinh #dich diang #dich sai
Transformer 161 35
Transformer + KBERT 172 24

Ngoai ra, viéc &p dung d6 thi tri thirc vao dich may gilp cac cau tré nén giau kién thic
hon, tir d6 tranh dugc céc tinh trang dich sai va giam thiéu sy xuat hién cua tir <unk>
(unknown) trong qué trinh dich. Diéu nay lam cho md hinh dich may tré nén hiéu qua va
chinh xac hon. Sé liéu trong Bang 4 ciing thé hién duoc s6 tir OOV (unk) trong két qua dich
gitta md hinh Transformer gbc va khi ¢ tich hop thdng tin tir db thi tri thic.

Bing 4. So sanh hiéu qua mé hinh doi véi tir OOV

M&é hinh #OOV trong két qua dich
Transformer 286
Transformer + KBERT 260

4.  Kétluan

Bai nghién ctru da cai thién chit lugng dich cua cac md hinh dich may mang no-ron
bang céch tich hop thong tin tir d6 thi tri thirc vao md hinh Transformer. Két qua nghién ciu
da chtng minh rang phuong phap nay giup ning cao dang ké kha niang dich céc thuc thé,
vbn 1a mot thach thirc 16n d6i vai cac md hinh NMT truyén théng. Nho tich hop db thi tri
thic, md hinh NMT c6 thé tao ra cac ban dich chinh xac hon, dic biét khi xi Ii cac thuc thé
va cé4c yéu td ngbn ngir phuc tap. Ngoai ra, viéc st dung db thi tri thirc khong chi cai thién
hiéu qua caa cac md hinh NMT ma con mé ra nhiéu huéng nghién ctu méi, nhu tich hop
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db thi tri thitc vao mo6 hinh NMT da ngir va t6i wu hoa cac phuong phap biéu dién d6 thi tri
thirc. Mot s6 huéng phat trién tuong lai cho mé hinh tich hop d6 thi tri thirc ndy bao gom:
tich hop d6 thi tri thirc vao mé hinh da ngit, ting cudng biéu dién théng tin cia cac phuong
phap vec-to hoa db thi tri thuc.

% Tuyén bé vé quyén loi: Cac tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

KD

% Loi cédm on: Nghién ciu nay duoc tai tro béi Ngudn ngan sach khoa hoc va céng nghé
Truong Bai hoc Sw pham Thanh phé HS Chi Minh trong dé tai ma sé CS.2023.19.20.
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ABSTRACT

Machine translation is a critical issue in the field of natural language processing (NLP), aiming
to produce translations from a source language to a target language with equivalent meaning. However,
current neural machine translation (NMT) models struggle with handling entities, particularly in low-
resource languages like Vietnamese. This paper proposes a method to enhance NMT models by
integrating information from knowledge graphs (KGs) into the Transformer model. This method allows
the model to learn the representations of entities during the training process, thereby improving
automatic translation when encountering entities and similar linguistic elements. Experimental results
show that the proposed method significantly improves the Transformer model’s translation quality,
particularly in entity translation. These findings highlight the effectiveness of integrating knowledge
graphs into NMT models and suggest new directions for research.

Keywords: BERT; natural language processing; machine translation; KG Integration;
Knowledge Graph Embedding; Neural Machine Translation
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