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TOM TAT: Bai bao nay trinh bay viéc xay dung kho dir ligu da ngit nho vao mét ngdn ngir goi la UNL (Universal
Networking Language). UNL duoc dinh nghia goém c6 cac thanh phdn twong tmg nhu la mgt ngdn ngiF tw nhién va né co thé biéu
dién moi théng tin ciia ngdbn ngir ¢ dang c6 cdu tric ma khdng gay nhdp nhang Vé ngir nghza Véi dac tinh nay, ngdn ngiz UNL c6
thé sir dung nhur la mét ngdn ngir trung gian (ngdn ngé truc) dé chuyén doi qua lgi giia cac ngon ngiz tw nhién thay vi dich tryc tiép
giira hai ngon Ngir ma chung ta thuong hay sir dung. Viéc sir dung ngon ngi UNL trong hé thong dich da ngit ¢6 hai wu diém lon:
UNL khong c6 s nhdp nhang Vé ngik nghia va giam sé heong cap dich tir n*(n-1)/2 xuong 2*n. Ching toi thix nghiém véi 106.434
cau, két qua dau ra cho thdy dich qua UNL tét hon so véi dich truc tiép bang Google Translator (ddnh gi¢ diwa trén hai phirong
phap NIST va BLEU).

Tir khéa: UNL, Universal networking language, Automatic translation, Multilingual corpus.

I. GIOI THIEU

Internet da trd thanh mot phén khong thé thiéu dé két nbi, chia s¢ va tim kiém tai liéu trong cudc séng hién dai.
Tuy nhién véi lugng thong tin khong 16 duoc tao ra mdi ngdy boi con ngudi, hau nhu ching ta khong thé khai thac hét
boi nhleu 1y do va mdt trong nhimg 1y do quan trong nhét 14 rao can vé ngon ngtr. Hién c6 hai giai phap chinh dé giai
quyét vin d& nay: Thir nhét 13 phat trién cac hé thdng, cac tmg dung, cic ngudn dit lidu da ngir dé ngudi st dung c6 thé
lya chon ngdn ngit ma ho muén khi sir dung; Thir hai 1a rng dung cac phﬁn mém dich ty dong dé dich truc tiép cac
giao dién, cac ndi dung tr ngén ngit hién c6 sang ngdn ngit ma nguoi st dung chon lya.

Dich tu dong bt dau tir thé ky 17 va hién nay nhiéu hé thdng dich da ngit dugc xay dung voi sy hd tro cua
Deep Learning dd nang d6 chinh xac cua két qua khién cho khéng it chuyén gia phai dét ra nghi van vé kha ning trong
tuong lai khong xa. Tuy nhién dé c6 két qua nhu vay thi ching ta cling can c6 nguén dir li¢u kha 16n. Hién nay trén thé
gi6i hién dang st dung hon 5.000 ngdn ngir ¢6 chir viét, viéc phat trién mot hé théng dich da ngir cho ting cip ngdn
ngir 1a vo cung kho khan va nhat 1a nhitng ngdn ngit ¢6 sb lugng ngudi dung it. Mot trong nhitng giai phap 1a dich qua
ngdn ngir trung gian, hudng tiép can nay giam chi phi xay dyng phan mém dich tir (n*(n-1)) xu6ng con (2*n) va day la
mot giai phap tot ddi voi cac cap ngon ngir thiéu tai nguyén hoic khong twong dong cau triic ngir phap [1].

Giai phap s dung mot ngdn ngit tu nhién (nhu tiéng Anh, tiéng Tdy Ban Nha, tiéng Phap,...) 1am ngén ngit
trung gian dwoc trién khai trong cac hé thong dich da ngir. Vi vay c6 nhiéu kho ngit liéu song ngit 16n (nhu tiéng Anh,
tiéng T4y Ban Nha, tiéng Phap,...) duoc xay dung, d6 1a mot lgi thé cho cac hé théng dich da ngir méi. Tuy nhién, voi
phuong phap dich hai lan thong qua ngdn ngl thir ba chat luong ban dich khong cao vi khong khu dugc tinh nhap
nhing cua tir loai trong ngdn ngir tw nhién. Dén nay, huéng tiép can nay thudng sir dung cho cac cip ngon ngir khong
turong ddng vé ciu truc ngit phap hodc khan hiém ngudn tai nguyén dir liéu nhung tinh chinh x4c khong cao.

Thay vi sir dung ng6n ngit ty nhién 1am ngdn ngir trung gian, UNL 1a mot giai phap lya chon. UNL la ng6n ngir
nhan tao, n6 c6 cac thanh phan nhu la mdt ngdn ngir tw nhién. Hién nay UNL ciing dugc mé hoa sang cac ngbn ngir
khac nhu Ty Ban Nha, tiéng Nga, tiéng Nhat,...va nguoc lai [6]. Hé thong dich ty dong da ngit bao gdm nhiéu may
chi ngon ngir khac nhau dugc dich thong qua ngdn ngit truc 1a UNL. Mdi may chi ngdén ngit s& dam nhan hai chirc
nang, do6 1a dich mot van ban tir ngén nglr dia phuong sang ngon nglt UNL goi 1a qua trinh ma hoa va dich nguoc lai
goi la qua trinh giai ma.

Trong bai bao nay, chung t6i trinh bay két qua nghién ctru va thue nghiém dé xay dung mot kho dir liéu da ngir
dwa trén nén tang cua hé théng UNL. Phuong phap ching toi dé xuit 1a st dung UNL nhu ngén ngir truc dé khi c6 dir
liéu tor mot ngdn ngir nao d6 thi chi can chuyén n6 sang ngoén ngit UNL va khi can dit liéu nay ¢ ngoén ngir nao thi chi
can dich tir UNL sang ngon ngit 6. Két qua ching téi dat dugc trong qua trinh nghién ciru gdm: mot kho dit liéu gdbm
106.434 cau twong tng trong 3 ngdn ngit Anh, Phap va Viét Nam; xay dyung bo tir dién UNL - tiéng Viét, phat trién cac
cong cu EnCovie (dich mot cau tiéng Viét sang ngdn ngit UNL) va DeCovie (dich mot cdu tir ngén ngit UNL sang
tiéng Viét).

Il. CAC NGHIEN CU'U LIEN QUAN
A. UNL

Nim 1996, UNL dugc phat trién bdi mot vién nghién ctru ciia United Nations University, Tokyo, Nhat Ban (2]
nham ma hoa, luu trir thong tin doc 1ap voi ngdn ngir tw nhién ma no6 biéu dién. Khac v6i ngdn ngit ty nhién, su biéu
dién thdng tin ciia UNL la khong nhap nhing vé ngit nghia. Thong tin UNL biéu dién dudi dang mang ngit nghia véi
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chu triic da @6 thi, cac nit biéu dién cac khai niém con cac canh biéu dién cic mbi quan hé giira cac khai niém. Cac
khai niém dugc dinh nghia trong UNL goi 1a tir vung (UW), cac tir vung dugc lién két véi voi nhau dé tao thanh biéu
thirc UNL. Cac lién két nay dugc goi 1a quan hé (Relation) nham xéac dinh vai trd ciia mdi tir vung trong biéu thirc. Y
nghia cht quan clia ngudi néi trong cau ngudn sé duoc thé hién qua thudc tinh (Attributes) trong biéu thirc UNL. Ngoai
ra mot thanh phan dugce ding dé dinh nghia ngit nghia ciia tir vung goi 1a kién thirc co s& UNL (UNLKB), UNLKB
dam bao chic chin nghia cia tir vung khong nhap nhang.

Vi du cau tiéng Anh “I can hear a dog barking outside” s& dwoc biéu dién dudi dang Graph ciia UNL nhu sau:

p
hear(icl>perceive(agt>person, obj>thing))
@entry

I(icI>person)

_azidl bark(agt>dog) e,
@entry

Hinh 1. Biéu dién dang Graph cia UNL

Quan hé nhi phan cia cua biu thirc UNL dugc vict nhu sau:

{unl}
agt (hear (icl>perceive (agt>person,obj>thing)) .@ability.@entry, I(icl>person).@topic)
obj (hear (icl>perceive (agt>person,obj>thing)) .Cability.@entry, :01)
agt:01 (bark (agt>dog) .@progress.@entry, dog(icl>mammal) .@indef)
plc:01 (bark (agt>dog) .@progress.@entry, outside(icl>area))
{/unl}

Trong biéu thirc UNL & trén, agt, obj Va plc la cA&C quan hé. T (icl>person), hear (icl>perceive
(agt>person, obj>thing)), dog(icl>mammal), bark(agt>dog) va outside (icl>area) la Cac UW. eability,
@entry, @indef, @progress va@topic la CAC thudc tinh.

B. H¢ théng UNL

Mot cach ngin gon, hé théng UNL bao gom nhiéu may chi ngdn nglr khac nhau. MObi may chil ngon ngir duoc
cai dét riéng cho ting ngdn ngir va dang ky két noi voi may chu UNL dé thyc hién viée guri yéu cau dich hodc nhan lai
ket qua [3]. Moi mdy chu ngdn ngir s€ dam nhan 2 chirc ndng d6 la chuyén van ban duge viet trong ngdn ngir tu nhién
sang van ban dugc viét trong ngén nglr UNL goi 1a EnConverter va dich nguoc lai duoc goi la DeConverter.

Tiéng Trung
EnConverter DeConverter
Tiéng Anh —
s V. ? Tiéng Nhat
UNL
Tiéng Phép / J/ \
Tiéng Viat

Hinh 2. Hé théng dich tw déng da ngit UNL

C. Kho dir li¢u da ngiv

Hién nay, con nguoi dang sir dung nhiéu ngdn ngl khac nhau va chinh sy khac biét nay tao ra rao can rat lon
cho viéc t1ep can thong tin. Chinh vi sy da dang vé ngdn nglr va qua trinh toan cau hoa dang dién ra manh mé nén van
dé cap thiét dat ra hién nay 1a lam thé nao dé nhitng ngudi noi hodc viét bang nhirng ngdn ngit khic nhau co thé hiéu
dugc nhau dé dang hon. Dbi v6i cac ngdn ngir 16n (ngdn ngir ¢o nhiéu ngudi st dung va/hodc dugc st dung boi nhirng
qudc gia co tiém Iyc manh vé kinh té, khoa hoc, k¥ thuat) da co nhiéu kho dir liéu chat lugng dugc xay dung. Chung ta
¢6 thé d& dang tim thiy cac kho dir liéu bang tiéng Anh, tiéng Phap, tiéng Hoa, tiéng Nhat... Dic biét, c6 rat nhiéu cac
kho dir liéu song ngir Anh - Phap, Anh - Hoa, Anh - Nhit,. . Ngugc lai, d6i voi nhimng ngodn ngir nhu tiéng Viét thi
nhitng nghién ctru vé n6 chua nhiéu, roi rac va dac biét 1a su thleu vang cac kho dit li¢u 16n vé khdi lugng va dam bao
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vé chét luong dé phuc vu cong tac nghién clru va phat trién céc ung dung. Vi vay, viéc nghién cuu, xay dung mét kho
dir liéu da nglr phuc vu cho xtr ly tiéng Viét 1a mot van dé can thiét, cap bach dat ra hién nay.

Céc tac gia [4] da tién hanh x@y dung kho dir liéu da ngir (Anh, Phap, Viét) phuc vu xtr Iy ngén ngir tw nhién
gdm 106.434 cau duoc trich tir cac ngudn:

Bing 1. Théng ké kho dit lidu gbc

STT Nguén goc Ngén ngir goc|SO lwong (ciu) Khdi lwong (KB)

1 |Tirdién Lac Viét | Tiéng Viét 5789 347
2 |Béo VOV Online | Tiéng Viét 2778 1363
3 |EuroParl Corpus [5]| Tiéng Phap 35728 2145
4 |BTEC Corpus [5] | Tiéng Anh 39821 2387
5 |DATIC Corpus Tiéng Phép 11829 798
6 |Cac Corpus khac Tiéng Anh 4892 293
7 |Céc ngudn khac Tiéng Viét 5597 356

Tong cong 106434 7689

Giai phap [4] da thuc hién viéc da ngir hod khoa dir li¢u bang cach sir dung cac cong cu dich tu dong (chu yéu 1a
Google Translator) de dich truc tiép tir tiéng Viét sang tiéng Anh, tiéng Phap; tir tiéng Anh sang tiéng Viét, tiéng Phap;
tir tiép Phép sang tiéng Anh, tiéng Viét.

. Dua trén nguép dit liéu nay, chung t6i tién hanh viéc thir nghiém giai phap da ngit hoa do chung t6i dé xuit dé
c6 thé khai thac ¢ nhi€u ngoén ngit khac nhau.

1. PE XUAT

Hau hét cac kho dir lidu da ngir hién nay dugc xay dung bang cach suu tdp dir liéu don nglr cho tirmg ngén ngtr
hodc swu tép tir mot ngdn ngir va sau d6 dich sang ngdn ngit khac dé c6 duoc dit liéu & cac ngdn nglr mong muon. Diéu
nay Chang nhiing lam téng chi phi xay dung cho cac cap dir liéu ma con s& gap nhiéu kho khan d6i Vi nhung cap ngén
ngit thiéu tai nguyén hodc khong tuong ddng chu trac ngit phdp. Trong bai bao nay ching toi dé xudt giai phap st dung
mdt ngdn ngir 1am ngdn ngit truc dé xay dyng, mo hinh tong quat nhu sau:

e
Dir liéu
Ngon netr 1

e
Dir liéu
Neon ngir 2

- @
Dt liéu
Ngon ngtr n

E Di e ﬁ
trong ngon ngtr UNL

DECONVERTER

Dit liéu
Ngon ngir n

Dt ligu
Ngon ngir 1

Dt ligu
Ngon ngir 2

Hinh 3. M6 hinh tdng quat xay dung kho dit liéu da ngit

Trong md hinh dé xuét nay, khi xay dung cac kho dir li€éu da ngir, ching ta chi can suu tap dit li€u & mot ngon
nglt nao do (da duoc h5 trg boi hé thdng UNL), sau d6 st dung phin mém EnConverter dé chuyén dir liéu nay sang
ngdn nglr UNL va cudi cung dich di liéu tur UNL sang cac ngon ngir khac.

Méu chét cia md hinh nay 1a mdi ngén ngit can phai nghién ctru xdy dung phin mém EnConverter va
DeConverter dé thuc hi¢n qua trinh dich ty dong.
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IV. KET QUA VA BiNH LUAN
Chung t6i da xay dung may chu tiéng Viét gdm hai chirc nang 1a chuyén doi vian ban dugc viét trong ngon ngir
Viét sang van béyn duoc viet trong ngdén ngt UNL duoc thuc hién bai qéng cu goi 1a EnCovie va nguoc lai chuyén doi
van ban dugc viét trong ngdn nglt UNL sang van ban dugc viet trong tieng Viét dugc thuc hién boi cong cu DeCovie.

__________________ g = = =

May chu tiéng Viét

Tap luat Tur dién

ma hoa tiéng Viét - UNL

EnCovie

Cau dich
(Biéu thire UNL)

Cau ngudn
(Tiéng Viét)

DeCovie

Tap luat Tu dién
giai ma UNL - tiéng Viét

Hinh 4. M6 hinh may chu tiéng Viét

EnCovie la cong cu dung dé chuyén d6i mot cau tiéng Viét sang mot biéu thire UNL. Cong cu nay ¢ kha ning
phén tich doc 1ap vé hinh thai, cu phap va nglr nghia.

Pau vao cau tiéng viét

— ! Tachw
< : - Gan nhan
I

- Phan tich cu phap
Danhsachcactr |  ————————————
Node —list (N1, ny,...nn)

Tap luat
ma hoa

Tir dién
tieng Viét - UNL

A 4

Biéu thitc UNL

Hinh 5. So db chuyén dbi cta cong cu EnCovie

V6i ciu dau vao tiéng Viét, chung t6i s& duoc thyc hién tach tir, gan nhin tir loai va phan tich ¢t phap cau tiéng
Viét boi mot modun tich hop. Két qua cua giai doan tién xir 1y ndy 1a cac tir, cc tir sau khi tich ra dugc luu trit trén cac
nat (Ny,Ny,...,Nn) cua danh sach goi 1a Node-list. Trong Node-list, nut du tién cia danh sach goi 1a nut “head” va nut
cudi cung cua danh sach goi 1a nit “last”. Tiép theo tim va tao lién két giira cac nit trong Node-list v&i cac muyc tir
trong tir dién tiéng Viét - UNL. Chi can tim headword va thudc tinh ctia ntt so sanh véi myc tr trong tur dién, néu duoc
tim thiy thi hé théng s& luu thong tin va tao lién két nhung néu nguoc lai s& sir dung chinh tir goc lam UW va gin
thudc tinh bang “null” va dong thoi chén tir moi ndy vao tir dién tiéng Viét - UNL. Cong cu Encovie s& quét tir trai
sang phai cac nut trén Node-list thong qua hai cira sO phan tich trai (LW) va cira s6 phan tich phai (RW). EnCovie sir
dung hai cura s6 LW va RW kiém tra diéu kién thda cua hai nut lién k& dé thuc hién luat. Qua trinh mé hoa két thic khi
sira s6 LW di dén hét Node-list va tao ra mot biéu thire UNL biéu dién twong duong voi cau tiéng Viét dau vao.
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Dé chuyén dbi biéu thir UNL sang cau tiéng Viét tuong tng, ching t6i xdy dung cong cu DeCovie dugc mo ta
nhu Hinh 6.

5D?1u vao:
Biéu thirc UNL
——————— 1
P I _Tach cac quan hé :
v | - Téach cac UW |
. ___ |
- Danh sach cac UW

- Danh sach danh du quan
hé gitta gitra cac UW

Tur dién Giai ma

UNL - tiéng Viét

Tap luat giai ma

A 4

Pau ra;
cau tiéng viét

-

Hinh 6. So db chuyén déi cua cong cu DeConverter

Vi biéu thire UNL dau vao la tap hop céc mdi quan hé nhi phan, mét modun s€ pha v& cac mbi quan hé nhi
phéan do béng cach thyc hién viéc tach cac quan hé va UWs. Moi UW sé duoc luu trir thanh danh sach cac nat Node
(N1,N2,...nn), mdi quan hé dugce lwu trén danh sach goi 14 Rel (ry,r2,...Mn) va c6 mot lién két giita cac UW va quan hé. Trén
co s6 phan tich ngir nghia va tir vung, DeCovie s& chuyén biéu thirc UNL sang mot cau tiéng Viét. Thong tin chi tiét vé
viéc phat trién va thir nghiém may chu tiéng Viét dé dich tw dong giita tiéng Viét - UNL duoc trinh bay k¥ trong luan
an tién si ctia Phan Thi Lé Thuyén [6].

Bén canh d6, chung t6i dd xay dung moi truong dé hd tro ngudi dung chinh sira dir liéu da ngir:

gKhietBong Trang Cé Nhan |

Trang Chii | Dich C3u | H&i Thio Nhém

He is a teacher La terre est ronde - Anh ta la gido vién
There is a concert today

/Are you often in town?

To be or not to be, that is the question
They'll be linguists in some years
When is the wedding to be?

This book is five pence

What time am ito come?

He is to leave for hanoi tomorrow
They are doing their work

D

The boy is scolded by his mother Nguiri Béng GGp: Hung Nwbi Bing Gép: Hoa

The house is being buit Mail: vthung@dutudn.vn Mail: hoa_nt4@atttc.eduvn

I've been to peking ance iém: 10 Bidm: 0

o on e g sc? T
He's been and took my books e

He is the shoemaker here Ngwoi Bing Gop:

The sooner you start, the soaner you will get there Mail:

There was still an abundance of food when we arrived Diém: 2

We're looking for someone with a good knowledge of german _
Ahorse is a quadruped

An owl can see in the dark Ngu0iBing Gp: hoa

He didn't tell us a thing about his holiday Mail: hoa_ntB4@aqtttc.edu.vn

My boss is a litfle napoleon piém: 0 [ Danh Gia

Do you know a tim smith?

A mrs green is waiting to see you v _

Hinh 7. Hiéu chinh dir liéu da ngit

V6i cong cu hd trg nay, ngudi ding c6 thé chon ngon ngit, chon cu trong kho dit liéu can chinh stra va ghi vao
cau dich dung (theo y ctia nguoi stra) va h¢ thong s€ ghi lai két qua (c6 thé cé nhiéu phién ban cho mdt cau, trong mdt
ngon ngir nao do).

Véi cach lam nhu vay, chung t6i da thu nghiém sir dung UNL dé tao kho dir liéu dugc mo ta & Bang 1 sang 03
ngon nglr Anh, Phap va Viét.

Dé so sanh két qua dat dwoc tir hai phuong phép khac nhau (dich tryc tiép bang Google Translator va dich qua
UNL), chung ti st dung cdc phuong phap NIST (National Institute of Standards and Technology) va BLEU
(BiLingual Evaluation Understudy) dé danh gia [7]. K&t qua nhu sau:
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Bang 2. Bang so sanh két qua NIST va BLEU

Google Translator UNL
NIST | BLEU NIST | BLEU

STT Nguén gbc

1 |Tirdién Lac Viét 7235 | 0,114 7.835 0,080
2 |B&o VOV Online 6.512 | 0,321 7.124 0,118
3 |EuroParl Corpus 7.437 0,102 7.916 0,076
4 |BTEC Corpus 7.321 0,101 7.623 0,084
5 |DATIC Corpus 6.815 | 0,352 7.451 0,102
6 |Cac Corpus khac 6.762 0,334 7.323 0,121
7 [Cac nguon khac 7.016 | 0,112 7.563 0,090

Qua két qua ¢ Bang 2, chung t6i nhan thiy véi cac dir lidu song ngit va kha chuin nhu cac ciu song ngir trich tir
Tur dién Lac Viét, tir cac khor dit liéu song ngir EuroParl Corpus, BTEC Corpus thi két qua dich qua cac phan mém dich
Google Translator va UNL t6t hon so véi cac dit ligu trich xuat tir bdo VOV hodc cac dir li¢u khac.

Mot vén dé kho khan nhat trong giai phap nay 1a viéc kiém tra va hi¢u chinh dit liéu UNL 1a rat kho va doi hoi
phai coé chuyén gia nghién ctru vé UNL méi chinh stra dugc (giong nhu ching ta phai biét tieng Viét, tiéng Anh dé
chinh stra céc cau trong ngdn ngir tuong ng).

V. KET LUAN

Chung t6i dd xay dung kho dir liéu da ngit nhd vao hé thong dich tu dong UNL va moi truong hop tac. Két qua
dich thong qua UNL duogc so sanh véi két qua trudc do duogc dich béng Google Translator va chat luong dat duoc
twong duong nhau. Trén co s& két qua dat dugc, ching toi s€ tiép tuc thyc hién viéc thu thap dir liéu dé lam phong phu
thém kho dir liéu va tién hanh dich ra nhiéu ngon ngir khac nhu Nga, Trung, Nhat, Han, Puc,... dic biét 1a tiéng dan toc
cua Viét Nam nhu tiéng Cham, tiéng Khmer,...

Hién nay nhiéu hé théng dich da ngit duoc xay dung vdi sy hd trg ciia Deep Learning dd nang d6 chinh xac cua
hé thdng dich, tuy nhién dé c6 két qua nhu vay thi chiing ta ciing cin c6 ngudn dit liéu kha 16n. Nghién ciru cua chiung
t6i s& 1a giai phap luya chon ddi véi nhiing ngon ngir ngheo nan tai nguyén va giam chi phi xay dung cdp ngon ngir.
Chung 61 s (mg dung két qua nay vao mot sé muc dich nhu: day va hoc ngoai ngfr, tiép tuc cap nhét va bo sung mot
cach ty dong dé mo rong kho dir li¢u nhim phuc vu cho nhu cau dich ty dong ciing nhu phat trién hoan thién hé thong
dich tu dong theo mé hinh dich thng ké.
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BUILDING A MULTILANGUAL CORPUS WITH UNL
Vo Trung Hung, Phan Thi Le Thuyen, Ninh Khanh Chi

ABSTRACT: This article presents the construction of a multilingual data warehouse using a language called UNL
(Universal Networking Language). UNL is defined as consisting of components corresponding to a natural language and it can
represent all the information of the language in a structured form without causing semantic ambiguity. With this feature, the UNL
language can be used as an intermediate language (pivot language) to convert between natural languages instead of directly
translating between two languages that we often use. Using the UNL language in a multilingual translation system has two major
advantages: UNL has no semantic ambiguity and reduces the number of translation pairs from n*(n-1)/2 to 2*n. We tested with
106,434 sentences, the output results showed that translation via UNL is better than direct translation using Google Translator (the
evaluation is based on two methods NIST and BLEU).
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