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TOM TAT— UNL (Universal Networking Language) la mot ngon ngit nhan tao va cé thé dién dat cic néi dung trong ngén ngir tr
nhién theo cdch thirc ciia né. UNL la co sé dé phdt trién cdc phan mém dich tiw dong da ngit thong qua ngon ngit truc (truong hop
nay la ngoén ngik UNL). UNL mé ra kha nguoi siv dung c6 thé truy cdp théng tin trén mang Internet ma khéng bi rdo can vé ngon
ngit. UNL dd diegc nghién civu va iimg dung cho 48 ngon ngi khac nhau. Hé thong UNL bao gom hai thanh phan chinh ld ma hda
(EnCoverter) va giai ma (DeConverter). Ma héa la qua trinh chuyén déi mot vin ban tir ngén ngiv nguon (vi du tiéng Anh, tiéng
Viét,...) sang mot van ban viét bang ngon ngit UNL va giai md la qud trinh chuyén doz ngueoc lai (tir van ban viét trong ngén ngir
UNL sang ngon ngit dich). Hién nay, hé théng UNL cho tzeng Viét chia duwoc phdt trién. Trong bai bdo -nay, chung toi trinh by két
qua nghién ciu vé phirong phdp ma héa mét cau don tieng Viét sang biéu thirc UNL twong iing. Dé thue hién viéc chuyen doz
chiing ta phdi xdy dung tir dién Viét — UNL, Cac ludt (quy tdc ngit phdp) va phan mém dé chuyén déi. Pdc biét, chiing t0i da dé xudt
mét thudt todn sir dung cdc ludt trong tdp ludt md héa d@é tao ra cdc thude tinh twong vmg ciia UNL va gidi quyét cdc méi quan hé
khac khi chuyén doi. Két qua dat dwoc 1a ching 16i dd xdy dung cong cu EnCoVie thuc hién chire ndng md héa cho mét s6 truong
hop ciia cdu don tiéng Viét.

Tir khéa— Dich may, ngbn ngir mgng dung chung, dich lién ngdn ngez, xi Iy ngdn ngir tw nhién, ma hoa.

I. GIOI THIEU

Hién nay, c¢6 nhiéu hé thong dich tu dong da ngir tryc tuyén mién phi nhu Google Translate, Systran Machine
Translation, Reverso Translator,... nhung chat lugng ban dich van con la mot van dé 16n [1][2]. Cac hé thong dich da
ngl hién nay dang xay dung theo hai hudng la dich tryc tiép gilta cac ngdn ngir v6i nhau hodc dich théng qua mot
ngdn ngit trung gian (ldy mot ngdn ngu lam trung gian, vi du nhu tiéng Anh, dé dich chuyén tiép sang ngdn ngir khac).
Tuy nhién, dich qua ngdn ngfr trung gian ket qua khong thé tot bang dich truc tiép [3]. Tuy nhién, dé dich cho timg cip
ngdn ngit truc tiép thi sé luong cac phan mém dich 14 rit 16n (néu 6 n ngdn ngtr chung ta can dén n*(n-1)/2 cap dich).
Mit khac, dé dich truc tiép cho mdi cp ngon ngit, chiing ta phai tién hanh nghién ctru. vé tir vung, ct phéap, ngit nghia
va gip nhiéu kho khan nhu sy khac biét qua xa gilta cac ngdn ngir hodc thiéu cac ngudn tai nguyén phuc vu viéc dich
(tur dién, quy tic ngit phap....) [4]. Trong khi d6 dich thong qua mot ngdn ngir trung gian chi can 2*n cap dich va han
ché nhing kho khin cho nhiing cip ngon ngir han ché vé thiéu ngudn tai nguyén. Dich thong qua mot ngon ngilt trung
gian khong phai 12 ngon ngit tw nhién 1 mot huéng nghién ciru dang dwoc quan tdm khi phat trién cac hé thong dich da
ng. NG tao ra kha ning tich hop cac hé thng dich riéng 1¢ lai voi nhau va giam chi phi xay dung cac cip dich truc
tiép [3].

Mot trong nhirng hé thdng hd trg da ngit hoa va dich ty dong dugc nghién ctru hién nay 1a UNL. Muc dich chinh
ciia UNL la cung cap cho ngudi st dung Internet kha nang truy cép vao cac trang web bang ngdn ngir cua ho [3]. Cong
ddng cac nha nghién ctru v€ dich tu dong Universal Networking Digital Language (UNDL) da cung cAp hai cong cu
EnCo va DeCo dé thyc hién chirc ning ma hoa tir mot ngdn ngit tu nhién sang biéu thire UNL va giai ma tir mot biéu
thirc UNL sang ngdn ngir ty nhién. Cac hé thong ing dung UNL thyc hién chirc nang chuyén dm ngdn ngtr ty nhién
sang biéu thire UNL dé dwoc xay dung nhu: hé théng IAN (http: //www.unlweb.net) dugc phat trién trén nén tang web
dé chuyén d6i mot ngon ngit ty nhién sang UNL, hé thdng ma hoa tiéng Punjabi ciia Parteek Kumar [6], ma hoa tiéng
Anh cta Manoj Jain and Om P. Damani [7], mi hoa tiéng Ta-min cua J Balaji [8], ma hoa tiéng Bangla ciia Md.
Nawab Yousuf Ali [9].

Van dé dit ra 1a 1am thé nao dé tich hop tiéng Viét vao nén tang UNL dé tao thanh mot hé thong da ngir trong
khi chwa c6 mot nghién ctru chinh thirc ndo cho tiéng Viét? Hé thong nay bao gom hai chirc ning chinh 1a thuc hién ma
hoéa tur tiéng Viét sang UNL va giai ma tor UNL sang tiéng Viét. Néu lam duoc viée do, chung ta co thé dich tir tiéng
Viét sang bat cir ngon ngit nao di tich hgp vao UNL va ngugc lai.

Trong bai bao nay, chung toi dé xuit mot hudng tiép can méi vé véan dé dich tu dong cho tiéng Viét dua vao
UNL. Chiing t6i thir nghiém truée hét cho cac cdu don tiéng Viét. Pé 1am viée nay, trude hét chung t6i xac dinh su
turong dwong giita cac tir loai, thudc tinh trong cdu tiéng Viét véi cac thudce tinh UW (Universal Word) caa UNL; tiép
dén 12 xur ly cac quan hé gitta cac UWs trong biéu thirc UNL. Trén co s& do, chung t6i dé xuét thuat toan tao ra mot
biéu thire UNL tir mot cAu don tiéng Viét tuong tng ma trong tam la giai quyét cac van dé lién quan dén thudc tinh va
quan hé cta cac UWs.

Bai bao duoc to chirc thanh cic phan chinh nhu sau: sau phan giéi thigu la phan trinh bay nhimg két qua nghién
ctru lién quan; phan thir ba gidi thidu dé xuét cua ching toi dé ap dung UNL cho tiéng Viét va qua trinh ma hoa mot
cau tiéng Viét trong h¢ thong; phan thir tu trinh bay két qua thir nghiém va dénh gia; cudi cung 1a phan két luan nhim
trinh bay két qua dat dugc va hudng phat trién.
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II. CAC NGHIEN CUU LIEN QUAN
A. Céu tricc biéu thirc UNL

UNL 1a mot ngdn ngir gia c6 kha niang mo phong thé gii ngdn ngit tu nhién. Két qua 1a no cho phép ngudi sir
dung c6 thé biéu dién tat ca cac tri thirc tir ngon ngit dudi dang mang ngit nghia voi cau trac da dd thi. Khac véi ngon
ngit tu nhién, sy biéu dién cia UNL la khong nhap nhang. Trong mang da ngit nghia ciia UNL, nat biéu didn khai niém
va canh biéu dién mdi quan hé giita cac khai niém [10].

Mot biéu thirc UNL duge xem nhu mot cdu trong ngén ngit ty nhién. N6 duge tao nén tir ba yéu té chinh: cac tir
vung, cac thudc tinh va cac quan hé. Cac tir vung dugc lién két v6i nhau nho cac quan hé dé tao thanh mot biéu thirc
UNL twong mg v6i mdt cdu ctia ngdn ngir ty nhién. Cac thudc tinh mo ta cac thong tin chi quan, thé hién quan diém
clia ngudi nodi duge dién dat [3].

Vi du mdt cau dau vao tiéng Anh “john will have finished his project” dugc chuyén sang UNL twong dwong
nhu sau:

{unl}

agt (finish (icl>act>do,equ>land up,agt>person,gol>thing) .R@entry.C@future.
@complete, john (icl>name>abstract thing,com>male, nam<person))

pos (project (icl>labour>abstract thing,pos>thing, pur>uw),h he (icl>person))

gol (finish (icl>act>do,equ>land up,agt>person,gol>thing) .C@entry.Q@future.
@complete,project (icl>labour>abstract thing,pos>thing,pur>uw))

{/unl}

Trong do:

A\ ”

- Magt”, “pos” va “gol” lacac quan hé.

- “finish(icl>act>do,equ>land up,agt>person,gol>thing)”,
“John (icl>name>abstract thing,com>male,nam<person)”,
“project (icl>labour>abstract thing,pos>thing,pur>uw)”, “he(icl>person)”
va “finish(icl>act>do,equ>land up,agt>person,gol>thing) ” la cac tir vung.

- “Qentry”,“Q@future”,“@complete” la cac thudc tinh.
B. Dinh dang ludt ma hoa

Ching tdi xay dung cong cu EnCoVie véi dinh dang luat ma hoa duoc thiét ké dya trén nguyén tic cua UNL
EnConverter Specifications [3] nhu sau:

ky hiéu ludt {COND1:ACTION1:REL1}{COND2:ACTION2:REL2};

Trong do,
- <COND1> VA <COND2> chi diéu kién 1 va 2, chira cac thudc tinh tir vung va ngit nghia cua cira s6 phan
tich trai va phai.
- <ACTION1>Vva <ACTION2> chi hanh dong dugc thuc hién néu diéu kién twong trng dung.
- <REL1>VA <REL2> chira mdi quan hé co thé c¢é giita hai cira s phan tich.
Vidu:tacdluat >{N: null: aoj}{ADJ:+R:null};

Day 1a luét stra d6i phai (>), két qua la xoa nut trai tir danh sach cac nat. CONDI 1a mét danh tir, COND2 la
tinh tr. ACTIONI chira “null” nén khong can ’phéi lam gi trén cac cua so Rhén tich trai, ACTION2 thém thudc tinh
“R” vao ctra s6 phai. REL1 chtra “a0j” 1a tao moi quan hé AOJ giira hai cura s0, REL2 chira “null” 1a khdng c6 quan hé.

C. Ciu triic tir dién tiéng Viét - UNL

Mot muc tir ctia tir dién bao gdm ba phin co ban dya trén EnConverter Specifications [3]: mot headword (tir dau
muc tr), mot tir vung va mot tap cac thudc tinh nglt phdp. Dinh dang dir liéu cho cac muc tir trong tir dién ti€éng Viét —
UNL nhu sau:

[HW] “UW” (ATTR, ATTR,..) <FLG, FRE, PRI>;

Trong do,
HW: tir diu muyc tir cia ngdn ngi;

UW: tir vung;
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ATTR: thugc tinh nglr phap;
FLG: c0 ngdn ngfr;
FRE: tAn sb xuét hién;
PRI: muc vu tién.
D. Cic mé hinh céu don trong tiéng Viét

Cau don 1a cdu c6 mot két cdu chu - vi, nghia la két cdu co hai vé dugc dat theo quan hé ¢t phap co ban 1a quan
hé chu ngit va vi ngit. Vi du cau “co ay thirc sudt dém”, “c6 Ay” déng vai tro 13 chu ngit cia cau va “thirc sudt dém” 1a
vi ngir trong cau voi “sudt dém” 1a bd ngir cho dong tir “thirc”. Theo [10], trong tiéng Viét cac cau don cé thé quy
thanh 12 mo hinh tiéu biéu dé biéu hién cac pham tru y nghia khac nhau: xac dinh, lién h¢, qua trinh, hanh dong, dac
trung, ton tai,... Khi nghién ctru vé cau don, chung toi thdy rang c6 su blen thé cdu triic cAu va sy phuc tap cua cau
khong phai do ¥ nghia tir vung riéng lé cua cac yéu t6 trong cau ma do chu trac ngir nghia cua ca cau quy dinh. Qua
trinh phirc tap hoa cau don thuong thuong bao gom nhiéu tang, nhidu 16p, nghia 14 trong mdi két cau chu - vi lai mang
thém két cu chu - vi khéc, hodc thém thanh phﬁn chu ngtr, vi ngi, bd ngit, dinh td khac va cu thé mo rong theo murc

d6 long — chat khac nhau.

Cac md hinh tiéu biéu cau don

STT | Kiéu mé hinh Kiéu vi ngir Vi du minh hoa
1 1 tir Khong c6 vi ngit, khong c6 chu ngir Chao!
2 0-V Ving chii ngit, vi ngir dong tir Sap sang xuan!
3 2-V Zéro chu ngit, vi ngit dong tr Chéay nha!
4 C-V Vi ngit 1a: “la”+(danh tir, tinh tir, dong tir) va c6 | C6 ay la sinh vién
bién thé khong c6 hé tir “1a”
5 C-V Vi ngit 12 dong tir ndi ddng T6i 1am viée
6 C-V-B Vi ngit 12 dong tir ngoai dong T6i dén @€ gap anh ta
7 Cl1-V1-C2 -V2 | Vingi la dong tir sai khien Hoa bat cac em an
8 C-V1l-Vv2-B Vi ngit 12 dong tir + dong tir, voi B 1a bo ngir Hoc sinh yéu cau giai dap thic méc
9 C.Vp.V.B Cau bi dong, voi Vp 1a dong tir lam vi ngir T6i dugce khen
10 |[C-V Vi ngit 1a danh tir + tinh tr Me t6i tinh tinh hién lanh
11 |C-V Vi ngit 1a thanh ngit, quan ngit Thang nay mat nguoi da thu
12 Cx —Vx—Bx Cau don khai trién T6i goi né doc bai

III. GIAI PHAP DE XUAT
A. Hé théng UNL cho tiéng Viét

Hé théng dich ty dong da ngit UNL c6 thé bao gdm nhiéu may chu ngdn ngit khac nhau cho tiéng Anh, tiéng
Viét, tiéng Phap,... Mdi may chi ngdn ngit s& dam nhan 2 chirc ning d6 1a dich mot van ban tir ngdn ngit nay sang
ngdn ngit UNL (ma hoa) va dich nguoc lai (giai ma). Vi du, nguoi sir dung mudn dich mot vin ban tir tiéng Viét sang
tiéng Anh thi van ban tiéng Viét s& duoc giri ¢én may chu tiéng Viét dé dich tir tiéng Viét sang UNL, sau d6 vian ban
UNL sé giri sang may chu tiéng Anh dé dich tir UNL sang tiéng Anh va két qua dugc tra vé cho ngudi sir dung.

Cac may chu ngdn ngir co thé cai dat riéng cho timg ngdn ngir va dang ky két n01 v6i may chit UNL dé thuc
hién viéc giri yéu cau dich hodc nhan lai két qua. Ching ta ciing c6 thé dang ky véi t6 chirc Universal Networking
Language Foundation (http://www.undlIfoundation.org/undlfoundation/) dé tich hgp 1én méay chu chung ctia UNL. Hién
tai, chiing t6i dang & budc nghién ctru va thir nghiém cho tiéng Viét nén dang cai dat may chu tiéng Viét riéng ma chua
tich hop 1én may chu UNL.

Mo hinh cta hé théng nhu sau:

Language Server B
UNL - English

SCONnvVerter ]

Internet '
Wels Page {
Contents

LA U ge Server l
UNL  Arabic

LNt l — l
Cler COMVeEsIrtesr

uUnNI l‘l-\lh-unt

’ LNV (6 S hr i
TUNL - Chinese

Enalish
9 l | Language Server A

UNL - Japanese

enconverter

Adesconve rtes J

UNL Explorer |

I’l A ':.fov'.-{]
UNL - French

Hinh 1. Hé théng UNL cho céc ngdn ngit
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B. Mii héa ciu tiéng Viét

So dd chuyén ddi cau tiéng Viét sang biéu thire UNL nhu sau:

Luét dinh dang van ban

[ Start

Luét dinh dang nhi phan

Convert luat

Load luat

v

—

Cau tieng Viét dau vao

Tur dién

v

tiéng Viét - UNL

—

N/

Module tach tir va gan nhan tir loai

Node-list (ny, ny,...

, Np)

\_/

v

Tap ludt ma hoa

\_/

Ap dung luat va 14y muc tir trong tir dién tiéng Viét - UNL

v

Biéu thitc UNL déu ra

[ End

)

Hinh 2. So dd chuyén ddi cau tiéng Viét sang biéu thire UNL

Céu tiép theo

Qua trinh chuyén ddi mot cau tiéng Viét sang biéu thirc UNL nhu sau. Trude hét, thuc hién viéc tach tur trong
ciu dau vao va gan nhan cho méi tir. Moi tir cia cau dau vao s€ dugc luu trir trén cac nat (n1,n2,...nn) cia danh sach
2oi 1a Node-list. Trong Node-list, nit dau tién cua danh sach goi 1a nut head va nit cudi cung ctia danh sach goi la nit

last. Tiép theo cong cu EnCoVie s& tim va thuc hién mdi lién két gita cac nit trong Node-list v&i cac muc tir trong tir

dién tiéng Viét — UNL, néu khong c6 muc tir trong ddng thi cong cu s& vu tién muc tir gdn nghia tir loai nhét (vi du hai
dinh nghia khai niém: [duong] “sugar(icl>sweetening>thing)”(N), [duong] street(icl>thoroughfare> thing)”(N) thi h¢

thdng s& xem xét CAC tir 1an cén & phia trudc va phia sau dé dua ra lya chon). Cong cu EnCoVie s& duyét qua cac nut
ctia Node-list, cau dau vao s& duogc quét tir trai sang phai thong qua hai cira s6 phan tich trai (LW) va cira s6 phéan tich

phai (RW). LW va RW kiém tra hai nut lién nhau c6 théa man cac diéu kién ctia mot trong cac ludt trong tap luat dé
thuc hién ma héa. Qua trinh ma hoa bit dau LW nim & nut head va két thuc cua trinh khi RW nam nut last.

EnCoVie

Node-list

&

&)

Dé tao biéu thirc UNL, van dé chinh Ia can phai xac dinh mdi quan hé giita cac UWSs va bo sung cac thude tinh

Hinh 3. M6 hinh viéc ma hoa cho tiéng Viét

cho UW, chiing t6i d& xuét cac budc dé giai quyét hai van dé trén nhu sau:

Budc 1. Trong danh séch céc nat trén Node-list. LW nim ¢ nut dau (head) ctiia Node-list va nut ké tiép s& 1a RW.

Budc 2. Cong cu EnCoVie s& bit dau tim luat mé héa tir tap luat.

Bude 3. Xét didu kién luat:

- Néu théa man cac diéu kién ctia LW va RW thi s& thuc hién lut (sira ddi thuge tinh cho UW hogic tao méi quan hé
gitra cac UWs). Sau khi thyc hién xong, LW va RW dich chuyén sang trai mot nut va chuyén sang budc 2.
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- Néu khong tim thy luat phit hop nao trong tap luat thi thuc hién di chuyén LW va RW chuyén sang phai mot nit va
chuyén sang budc 4.

Buéc 4. Kiém tra trong danh sach Node-list:

- Néu chi c6 mdt nit duy nhat (trir nat head va nut last) thi nGt nay s& 1a nat vao (entry) va qua trinh méa hoa
da két thuc.

- Néu khong phai 14 nit duy nhét thi chuyén sang budc 2.

Giai thuat cho thuat toan xac dinh moi quan h¢ va cac thudc tinh nhu sau:

D 1liéu vao: Node-list{n;,n,,..n,}
Begin
LW ={no};
RW={n,};
While RW={N,,;} do
If ({mdt luat duoc tim thiy})
{
If (luat (:))
stta d61i thudc tinh cua nut;
Else
If (ludt (+)hodc (-))
{
Tao mdét nut két hop;
Xba nut;
LW > tréi;
RW—> trai;
}
Else
{
Tao méi quan hé& gitta hai UW;
Xba nut;
LW > tréai;
RW-> tréi;
}
Endif
Endif
}
Else
{
LW > phai;
RW—> phai;
}
Endif
Endwhile
If i=1 then
Nut ni= “+.@entry”
Endif
End.
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IV. THU NGHIEM VA PANH GIA
A. Thir nghiém
1. Dir liéu thir nghi€m
Trong bai bao nay, chung toi chon phén tich trén mé hinh tht 4 cta 12 mé hinh dé thir nghiém vi day 1a mo
hinh ¢6 két cau Chu - Vi nhu la cau tric cau co ban cua dang thire cdu don. M6 hinh thtr 4, ching t6i khong giai quyét
truong hop C- V (v6i V 1a dong tir) vi truong hop V 13 ddng tir thi khi d6 bién thé ctia n6 la cdc mo hinh 5, 6, 7, 8, 9:
a. Cau hai thanh phan c6 vi ngir 1a danh tir
%4
(la + danh ttr)
Vi du: Anh 4y 1a chién s thi dua.
M hinh nay c¢é nhiing bién thé khac nhau tiry thudc vao vi ngi:
- Paitir + hé tir “1a” + t6 hop danh tir c6 gi6i tir
Vi du: D6 1a mot phat hién quan trong ddi véi hoa binh.
- Danh tir + dong tir (h¢ tr) + danh tu;
Vi du: Téi sdp trd thanh sinh vién.
b. Céu hai thanh phan c6 vi ngit 1 tinh tir
%4
(la + tinh tw)
Vi du: Hong 14 rat dep.
Mo hinh nay vi ngit ciing c6 thé két hop voi dong tir (hoa ra, tré nén,...). Vi du: Ba ta hoa ra kho chju.
¢. Cau hai thanh phan c6 vi ngir 1a danh tir hodc t6 hop danh tir khong c6 hé tir “1a”

%4
" (danh tw)
Vi du: Ca nudc mot long.
Mo hinh nay c6 kha ning chip nhan nhiing bién thé sau day:
- Chu ngi + sb tir + danh tir
Vi dy: Dién cao thé ba pha.
- Chu ngit + tr so sanh + danh tur
Vi du: Than em nhu tim lua dao.
- Chu ngir + dai tr
Vi du: 6ng 4y.
- Chu ngir + loai tr + danh tr
Vi du: mdi ngudi mot phong.

_Chung toi da xay dung tap cau tiéng Viét tuan thu theo 3 ~céiu trac va 4 bién thé trén Vé’i’ nhiéu loai tir lam chu
nglr d€ lam dir liéu thir nghiém. Tuy ching toi xay dung trén 7 mau cau don nhung lai giai quyét thém cac truong hop
V(’Tj chu ngit ¢6 tu loai khac nhau. Yi du cau a. Ta cd: “ C + “la”+danh ti”, chd ngit c6 thé 1a danh tur, dai tu thi ta co
thé xay dung tap luat ma hoa cho cau trac “Danh tir + “1a”+ danh tu” va “dai tu + “la”+ danh t”.

2. Coéng cy ma hoa

bé chuyén dbi mot cau tiéng Viét sang biéu thire UNL, ching toi xay dung cong cu véi chirc nang ma hoa goi
la EnCoVie. Dé thuc hién chirc néng tach tir va gan nhan tir loai, chung t0i xay dung mdt module dé xu ly va module
nay ching t6i ke thira cdc tai nguyén va cong cu VLSP (http://visp.vietlp.org:8080/demo/?page=resources). Ching ti
su dung bd tu dién tieng Viét — UNL cua nhom tac gia [9][10] sau khi dugc hoan chinh cac muc tu va dinh dang theo
cau truc tur dién va cau tric luat ma hoa.

Vi du cau dau vao tiéng Viét “Long 1a bac si ctia ¢6 4y”, dé cong cu EnCoVie chuyén dbi sang biéu thirc UNL
thi chung t6i cAn cung cap:

- Cac muyc tir trong tir dién tiéng Viét — UNL

cd &yl {} “she(icl>person)” (P,NP,sg3) <vie,0,0>;

bac si] {} “doctor(icl>medical practitioner)” (P,NP,sg3)<vie,0,0>;
cu ] {} ™ (E) <vie, 0,0>;

L

[
[
[
[Long] {} (N,NP) <vie,0,0>;
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- Cac luat trong tap luat chuyén dbi ngtr phap

-{“1la”:null:null}{N:+.@present:null};
>{N,NP:null:aoj}{N,@present:null:null};
- {E:null:null}{N:+@pos:null};
<{N:null:null}{P,@pos:null:pos};

Giao di¢n cua hé thong EnCoVie gém 6 bon cira s6: cira sO thir nhat chira cac tp luat ma hoa, cura sO thtr hai
chira b tir dién tieng Vigt — UNL, cua s0 thu ba la vung nhdp clu tiéng Viét, cira s6 ther tu 1a trinh bay cac budc
chuyén doi dé theo ddi qua trinh ma hda va két qué dau ra.

Hinh 4. Cong cu chuyén ddi cau tiéng Viét sang biéu thirc UNL
3. Thir nghiém
Chung t6i tién hanh thir nghiém trén cong cu EnCoVie vé6i khoang 100 cau don tiéng Viét duoc dich sang UNL. B¢ danh
gia chat lugng dau ra cua biéu thuc UNL, ching t6i tiep tuc thue hién thir nghiém nhu sau:
- Dit lidu thir nghiém: chung t6i xay dung hai bo dit lidu gdm 100 cau tiéng Viét lam dit lidu diu vao va 100 cu tiéng
Anh 1am dit liéu dich (cAu mau so sanh)

- Lén ther nghiém the nhéit: chung t6i st dung cong cu EnCoVie dich ciu tiéng Viét sang UNL, két qua déu ra tiép tuc
dugc dich sang tiéng Anh béi mot cong cu duge dat tai dia chi http://www.unl.ru/deco.html.

- Léfm thir nghiém thtr hai: chung t6i s dung cong cu Google translate (https:/translate.google.com.vn/) dé dich truc
tiép tur tieng Viét sang tieng Anh.

Két qua cia hai 1an thir nghiém dugc chung t6i md ta qua bang thng ké sau:

Bang 1. Ty 18 thay di ctia hai phuong phép dich

- Ty 1§ thay ddi ciia ciu
Phuong phap dich Giong ciu miu | Khong giong ciu miu
Tiéng Viét 2UNL->tiéng Anh 80% 20%
Tiéng Viét > tiéng Anh 66.67% 33.33%

B. Danh gia

Chuing t6i da nghién ctru cdu triic cac md hinh tiéu biéu cau don tiéng Viét, cac mdi quan hé, thudc tinh cua cac
tur loai trong tiéng Viét va xac dinh su tuong duong gitta cac tur loai, thudc tinh trong cau tiéng Viét vdi cac thudce tinh
ctia UW, cac quan hé giita UWs trong biéu thirc UNL. Chung t6i dd chon ra mot mé hinh dé phan tich va xay dung tap
dir liéu cau tiéng Viét. Tir d6, chiing t6i tién hanh xay dung tap luat d& ma hoa cac dang cau nay sang biéu thirc UNL.

Chung t6i xay dung module ding dé tich tir, gan nhan tir loai cho cdu dau vao tiéng Viét va tich hop vao cong
cu EnCoVie. Chung t6i thir nghiém khoang 100 cAu trén cong cu EnCoVie dé chuyén ddi tiéng Viét sang UNL va tir
UNL sang tiéng Anh. Cing trén tap dit liéu do, ching t6i str dung cong cu Google translate dich tryc tiép tur tiéng Viét
sang tiéng Anh. Qua bang 1, ching toi thdy dich qua ng6n ngit trung gian (UNL) chit lugng ban dich cubi cling tt hon
so v6i dich tryce tiép (bang phuong phap thdng ké). Vi du voi cdu dau vao tiéng Viét “nha t6i c6 khach” va cau dich
tleng Anh “my house has guest”, néu dich qua UNL thi cau dich 1a “My house has a guest” va dich truc tiép 1a “I have
guest houses”. Tuy nhién, tdp dir licu thu ching t6i xay dung con nho chi gidi han trén mot $6 cau trac cau don tiéng
Viét nén danh gia cé tinh thir nghiém.

Vi con s6 20% khong gidng mau, chiing toi thong ké 14 do hai nguyén nhan chinh:
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- Module tach tir va gan nhén tir loai khéng chinh xac cho mét s6 tir loai trén mot sb cau tiéng Viét nén dan
dén cong cu EnCoVie khong tim ra luat hodc tim sai ludt. Vi du cau tiéng Viét “nha nay nam téng” voi
nhén tir loai (“nha” 1a danh tir, “nay” 1a dai tir, “ndm” 1a s6 tir va “tang” 1a danh tir) nhung cong cu lai gan
nhén tir “nay” lai 14 s6 tir.

- Qua trinh tim luét cua cong cu EnCoVie 1a tim theo thir tu tir trén xuéng trong tap luat nén c6 lac nhén
dang sai luat. Nguyén nhan la do: dir liéu trong ludt thiéu thong tin, thiéu thong tin cac thudc tinh trong bd
tir dién tiéng Viét — UNL va ching t6i chwa xac dinh murc wu tién cho ting luat.

V.KET LUAN

Trong bai bao nay, ghﬁng to1 da trinh béy thuét toan xac qdinh mbi quan h¢ gilra cac UWs, xéc dinh cac thude
tinh cho CE:iC UWs khi chuyén d6i mot cau don tieng Viét sang bicu thirc UNL. Chiing t6i d2 xay dung mdt cong cu ma
hoa cau tieng Viét sang biéu thitc UNL goi 13 EnCoVie.

Trong qua trinh nghién ctru cau don tiéng Viét, chung t6i thiy ring khong phai & mé hinh nao cling ¢6 s khop
nhau gilra cach phan theo cau trac va phan theo nglr nghia vi vay viéc quy chung thanh nhimg vi tri 6n dinh cia mé6
hinh khong phai luc nio ciing ranh mach do d6 s& c6 rat nhiéu mo hinh bién thé va chiing ta ciing khong thé 1ay tir loai
dé dinh vi cho mé hinh.

So v&i cac cong cu ma héa cho tiéng Viét nhu IAN, EnCo [11] thi cong cu EnCoVie duge xdy dung c6 cau tric
luat ma hoa va giao di¢n than thién véi nguoi dung. Clra ) nhap luat, tur dién, cau dau vao va két qua déu ra chi thuc
hién trén mot trang giao dién. Két qua chuyén doi tir cau tiéng Viét sang UNL ctia cong cu EnCoVie duoc chiing toi so
sanh v&i cac cau thuc hién thii cong thi twong duong khoang gan 80% tong s6 cau gidng nhau. Chiing t6i s& tiép tuc
hoan thién cong cu EnCoVie vé cac ndi dung: b sung thém thong tin cho luat ma hoa cau don, thong tin thudc tinh cua
cac muc tur trong b tir dién va xac dinh mirc d wu tién thuc hién luat. Két qua trén s¢€ la co s& dé chung to6i nghién ciru
c4c dang md hinh khéc cua cAu don, cAu ghép tiéng Viét va thoi, thi trong tiéng Viét.
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CONVERSION OF A VIETNAMESE SIMPLE SENTENCE INTO UNL
EXPRESSION

Phan Thi Le Thuyen, Vo Trung Hung

ABSTRACT— UNL (Universal Networking Language) is an artificial language and can express any content of natural language in
the manner of it. UNL is the basis for the development of multilingual automatic translation software through a pivot language (in
this case is the UNL language). UNL opens the possibility that the user can access information on the Internet without language
barriers. UNL has been studied and applied for 48 languages. UNL system consists of two main components as encoding
(EnCoverter) and decoding (DeConverter). The encoding is the process of converting a text from the source language (eg English,
Vietnamese, ...) into a text written in UNL, and the decoding is the reverse transition (from UNL language to the target language).
Currently, UNL systems for Vietnamese is undeveloped. In this paper, we present the results of research on the method of encoding
a Vietnamese simple sentence into corresponding UNL expression. To make the transition, we have to build Dictionary Vietnamese -
UNL, the laws (rules of grammar), and software to convert. Especially, we have proposed an algorithm using the decoding laws to
create the corresponding property of the UNL and resolve other relationships when converting. Achievements that we have built
tools EnCoVie that perform decoding functions for some cases of Vietnamese simple sentences.

Keywords— Automatic translation, UNL, Multilingual translation, natural language processing, coding.
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