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TOM TAT: Ngbn ngir UNL (Universal Networking Language) da dugc nhiéu nha nghién ciru s dung nhw mot ngon ngit trung gian
trong dich tw dong. Hé thong dich tw dong dwa vio UNL bao gom hai thanh phan chinh la EnConverter va DeConverter.
DeConverter sur dung dé tao ra ngén ngir tr nhién tir biéu thire UNL dira vdo b tir dién UNL - ngén ngit ty nhién va tap ludt giai
ma. Trong bal bao nay, ching toi trinh bay gidi phap xdy dung cong cu chuyén doi mot biéu thirc UNL ¢6 mt hay nhiéu nit con
sang cdu tiéng Viét twong vng goi la DeCovie. Chung t6i tién hanh phan tich ngi phdp giita biéu thire UNL ¢6 mot hodc nhiéu nit
con va cau don trong tiéng Viét va de xudt logi lugt dé chuyen doz tir biéu thike UNL sang cdu don tiéng Viét. Ching t6i sit dung 200
biéu thire UNL dé chuyén déi sang tiéng Viét, két qua dich rat tot so véi cdc cong cu Deconverter khdc.

Tir khéa: Dich may, Ngdn ngir mang dung chung, dich lién ngdn ngiz, xir Iy ngbn ngiz tw nhién, gidi ma.

I. GIOI THIEU

Dich ty dong 1a qua trinh dich tir ngdn ngit ndy (ngdn ngit nguon) sang mot hay nhiéu ngén ngir khac (ngon ngir
dich) mot cach ty dong ma khong c6 su can thiép cua con nguoi [14]. CO nhiéu phuong phép trong dich tw dong, trong
do phuong phap dich qua ngdn ngit trung gian c6 uu diém 1a giam so lwong cap dich tir n*(n-1)/2 xudng 2*n néu hé
thdng c6 n ngoén ngit tham gia va giai quyet ChO cac cap dich thiéu vé tai nguyén ngdn ngit [1]. Tuy nhién, dé tim dugc
mdt ngdbn ngit 1am trung gian c6 thé bicu dién tit ca thong tin ciia moi ngdn ngir ty nhién ma khong gy nhap nhang la
v6 cung kho khan [14].

Niam 1996, TS. Hiroshi Uchida dé xuat mot ngon ngir nhan tao goi la UNL. Y tudng co ban cua UNL la dinh
nghia ra mot ngon nglr nhu 1a mot ngdn ngir truc (pivot language) co6 kha nang biéu dién tat ca cic ngdn ngir ty nhién
ma khong bi nhap nhang vé ngit nghia. Muyc dich chinh cia UNL cung cp cho ngudi sir dung internet kha niang truy
cdp vao cac trang web bang ngdn ngit ciia ho [3]. Cong ddng cac nha nghién ctru dich tu dong dya trén UNL da cung
cap hai cong cu EnCoverter va DeConverter. Cong cu DeCoverter thyc hién chirc nang chuyén mot vin ban duoc viét
trong UNL sang van ban duoc viét trong ngdn ngir tur nhién. C6 nhiéu cong cy DeConverter duoc xay dung nhu:
EUGENE va DeCo cung cép nen tang UNL dé cc nha phat trién ngén ngit mé rong cho ngdn ngit cua ho [3][13], giai
mi tir biéu thirc UNL sang tleng Punjabi [4], giai ma tir biéu thie UNL sang tiéng Bangla [5 I I-)01 voi tiéng Viét,
hién c6 nhleu nghlen ctru v€ kha ndng ing dung UNL trong dich tu dong nhu: xay dung tir dién tiéng Viét - UNL va
UNL - tiéng Viét [7] [8] [15], str dung cac cong cu c6 sin dé dich cau tiéng Viét sang UNL va nguoc lai [9], xdy dung
cong cy EnConverter dé dich cau don va ciu ghép tiéng Viét sang UNL [10-11].

Cong dong cac nha nghién ciru dich tu dong dya trén UNL dd cung cap hai cong cu EUGENE va DeCo cho tat
ca cac ngdn ngir tu nhién ¢ thé tham gia vao hé théng. Tuy nhién trén thyc té, cac cong cu nay thich hop cho viée thir
nghiém hon 12 mé rong hé thong vi ching dugc dinh nghia rat nhiéu loai luat st dung dé chuyén doi (¢rén 18 loai ludt)
va khdng co tinh ké thira cic nghién ctru clia ngon ngit ma ching ta mudn mé rong. Giai phap cc nha phat trién chon
la x&y dung cong cu mdi cho ngdn ngir cua ho. DeConverter da dugc nghién cliru va ing dung cho hon 54 ngén ngix
khac nhau, tuy nhién hién nay chua c6 cong cu nao dugc xay dung riéng cho tiéng Viét.

Trong bai bao nay, chung t6i trinh bay két qua nghién ciru vé phuong phép chuyén dbi bleu thirc UNL c6 mot
hay nhiéu nut con sang cau tiéng Viét tuong tng. Dé xdy dung cong cu DeConverter riéng cho tiéng Viét, ching toi
phan tich ct phéap biéu thire UNL va phan tich ngit phap cau don tiéng Viét dé dé xuit cac loai ludt cho cong cu va xay
dung luat chuyén ddi cho cac quan hé dugc dinh nghia trong UNL. Ching t6i dé xuét giai phap phén tich biéu thirc
UNL thanh cac quan hé, UW va tao lién két v6i muc tir bo tir dién UNL - tiéng Viét [8].

Bai bao duoc to chirc thanh cac phan chinh nhu sau: sau phan giéi thidu la phan trinh bay nhimg két qua nghién
ctru lién quan; phan thir ba d& xut cta ching t6i dé chuyén d6i mot biéu thirce UNL c¢6 mot hodc nhiéu nut con sang
cdu tiéng Viét ; phan tht tu trinh bay két qua thir nghiém va danh gia; cubi cung 1a phan két luan nhdm trinh bay két
qua dat duoc va hudng phat trién.

II. CAC NGHIEN CUU LIEN QUAN

A. Ngi¥ phdp tiéng Vigt

Tiéng Viét thudc loai hinh ngén ngir don 1ap, vi vay tir trong tiéng Viét s€ khong co bién d6i hinh thai nhu cac
ngdn ngir khac (vi du tiéng Anh). Do d6 cac phuong thire ngtr phap tiéng Viét chu yéu dya vao trat ty tir, hu tir va ngi
di€u. Phuong thtrc trat tu tir 1a sy sip xép cac tir theo mot thir ty nao d6 dé bidu thi quan hé ngit phap cua cau ( “sau
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nha” va “nha sau”). Phuong thiic hu tr 1a st dung céc tir @& thé hién nhung cac hu tir nay khong c6 kha ning tao
thanh phan céu khi hoat dong doc 1ap (“me ciia con” va “me va con”). Phuong phép ngit diéu thuong str dung céc dau
cau dé bleu hién nhu mudn dua ra mot ndi dung thong bao (ai gé cika thé?). Do d6, viée phan tich ngir phap cho cau
trong tiéng Viét 1a dwa hoan toan vao trat tu tu ctia cac tir trong cdu va c¢6 nhiéu bai toan tach tir, gan nhan tir loai va
phan tich ngir phap tiéng Viét duoc nghién ciru c6 két qua chinh xéac cao [12,13].

Trong tiéng Viét, két ciu chu - vi (C-V) la don vi cli phap nho nhét tirc 1a két cdu c6 hai vé duge dit theo quan
hé ¢t phap co ban 1a quan hé chu ngit va vi ngit [6]. Cau don trong tiéng Viét 1a loai cAu co so, phan 16n cau don tiéng
Viét ing véi mot két cdu C-V va mang thong tin ngit nghia tu than. Su khic nhau vé cau don tiéng Viét khong phai 1a
su khac nhau vé d¢ ngén dai ma 1a khac nhau tinh chét cac quan hé trong cau tric.

B. Biéu thirc UNL

UNL 1a mét ngon ngir nhan tao duoc phat trién dua vao phuong phép trung gian cho dich may. N6 cho phép
nguoi st dung ¢ thé biéu didn tit ca cac tri thirc cta ngdn ngit ty nhién ma khong nhap nhing. UNL bao gom céc
thanh phan ctia ngdn ngit tu nhién: tir vung (Universal Word -UW), quan hé (relation), thudc tinh (attributes) va co s¢
tri thirc ngén ngit (UNL Knowledge Base -UNLKB). Céc tir vung duoc lién két véi nhau nho cac quan hé dé tao thanh
mot biéu thire UNL tuong tmg véi mot cau ciia ngdn ngir tu nhién, cac thudc tinh mo ta cac thong tin chii quan va thé
hién quan diém cua ngudi ndi duoc dién dat, tri thirc ngon ngir dung dé dinh nghia cic quan hé c6 thé giita cac khai
niém trong ngdn ngi [3].

) Mot biéu thire UNL la mot tap hop cac quan hé nhiy phan, mdi quan hé nhi phan bao g@)m mot quan hé dé lién
ket hai tir vang. Mot bieu thirc UNL 1a mot danh sach cac moi quan h¢ nhi phan dugec moé ta chung nhu sau:

<relation> [:<scope-ID>] ( <from-node>, <to-node> )

Trong d6: <relation> la mot trong cac nhdn quan hé va <from-node>, <to-node> la hai tir vung c¢6 quan hé
nhau qua <relation>, <scope-ID> 1a mét nut pham vi dugc dinh nghia.

Vi du mét cau dau vao tiéng Anh “I can hear a dog barking outside” dugc chuyén sang UNL twong duong
nhu sau:

{unl}

agt (hear (icl>perceive (agt>person,obj>thing)) .C@ability.@entry, I (icl>person) .@topic)
obj (hear (icl>perceive (agt>person,obj>thing)) .Qability.Q@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 d6: “agt”, “obj” va “plc” la cac quan h¢; “hear(icl>perceive(agt>person,obj>thing)”, “I(icl>person”,
“bark(agt>dog)”, “dog(lcl>mammal)”, “outside(icl>area)” la cac tor vung;, “@entry”, “@ability”, “@topic”,
“@progress” va “@indef” 1a cac thudc tinh; “:01” dugc dinh nghia nhu 1a nut két hgp (scope)

~ ~

= e B agt
 Wicl>person) D=2 < hear(|c|>per<e|ve(ag!>pevson obj>thing))
s ry

obj

Hinh 1. D) thj cua biéu thirc trong UNL

C. Ciu triic tir dién UNL - tiéng Vigt
Mot muc tir cia tir dién dugc dinh dang trong tir dién UNL - tiéng Viét nhu sau[8]:

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

Trong d6: “HW?” 1 tir ddu muyc tir ctia ngdn ngir; “UW” 1a tir vung; “ATTR” Ia thudc tinh ngit phap; “FLG” 1a co
ngdn nglt; “FRE” la tan s6 xuat hién va “PRI” la muc wu tién thue hién luat.
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D. Mt 56 quan hé dwgc dinh nghia trong UNL

1. Quan h¢ “a0j” dugc dinh nghia mot sy viéc ma dang ¢ trang thai hodc thudc tinh nao do. Vi du ta ¢6 quan
h¢ “aoj” gan két gifta hai tir vung “nice” va “ski(agt>person)” nhu sau: aoj(nice,ski(agt>person). Pha v& moi quan hé
trén dé chuyén thanh cau tiéng Anh tuong (ng 1a “Skiiing is nice”. Cau tric dinh nghia trudng hop nay:

| aoj (UWl=thing, UW2=thing)

A G

2. Quan hé “agt” dugc dinh nghia su viéc khoi dau cho mot hanh dong. Vi du ta ¢ quan hé “agt” gin két giira
hai tr vung ‘translate(agt>thing,gol>language,obj>information,src>language)” va “computer(icl>machine))” nhu
sau: agt(translate(agt>thing,gol>language,obj>information,src>language),computer(icl>machine)). Pha v& moi quan h¢
trén dé chuyén thanh cau tiéng Anh tuong mg 1a “computer translates...”. Cau trac dinh nghia truong hop nay:

| agt (uwi=do, Un2=thing)

3. Quan hé “obj” duoc dinh nghia mét viéce trung tam bi dnh huong truc tiép boi mot su kién hodc trang thai.
Vi du ta ¢6 quan hé “obj” gin két gitra hai tir vung “move(gol>place,obj>thing, src>place) " va “table(icl> furniture)”
nhu sau: obj(move(gol>place,obj>thing,src>place),table(icl> furniture)). Pha v& moi quan hé trén dé chuyén thanh cau
tiéng Anh tuong Gmg 1a “the table moved”. Cau triic dinh nghia trudng hop nay:

| obj (UWl=do, UW2=thing)

4. Quan hA “plc”: dinh nghia noi ma sy kién xay ra hoac mot trang thai la dung hoac mot sy viéc. Vi du ta co
quan hé “plc” gan két giita hai tir vung “cook(icl>do) "va “kitchen(pof=building) ” nhu sau: plc(cook(icl>do),kitchen
(pof>building)). Pha v& mbi quan hé trén dé chuyén thanh cau tiéng Anh tuong tmg 1a “... cook ... in the kitchen”. Céu
tric dinh nghia truong hop nay:

| obj (UWl=thing, UW2=thing)

III. GIAI PHAP DE XUAT

A. H¢ théng dich UNL cho tiéng Viét

Hé thdng dich ty dong da ngu’ UNL bao gém nhiéu may chu ngdn ngir (Language Servers - LSs) khac nhau, moi
may chi ngdn nglr dugc cai dat riéng cho timg ngdn nglr va dang ky két nbi voi may chiu UNL dé thyc hién viée gui
yéu cau dich hodc nhan lai két qua. My chi ngdn ngit s& dam nhan 2 chtrc nang d6 1a dich mot vin ban tir ngon ngit
nay sang ngon nglt UNL (goi la EnConverter) va dich nguoc lai (goi la DeConverter).

May chu tiéng Viét gdm hai chtre ning 1a chuyén déi vin ban dwoc viét trong ngdn ngit Viét sang vin ban dugc
viét trong ngoén nglr UNL duogc thyc hién bdi cong cu goi 1a EnCovie va ngugc lai chuyén doi van ban dugc viét trong
ngon nglr UNL sang van ban dugc viet trong tieng Viét dugc thuc hién boi cong cu DeCovie.
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Hinh 2. Hé thong UNL cho tiéng Viét

B. Dinh dang ludt gidi ma

Két qua phan tich chu tric nglr phap cau don trong tleng Viét va quan hé trong UNL [3, 9], trong bai bao nay
ching t6i dé xuét 2 loai lut giai mi sir dung dé chuyén ddi tir biéu thire UNL sang cdu don tiéng Viét nhu sau:

1. Ludt chén phdi. Lut nay chén mot nut méi vao bén phai ctira s6 LGW trén Node-list, qua trinh chén c6 thé
thay do6i thudce tinh cta nut.
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: {<COND1>:<ACTION1>:<RELATION1>}"<COND2>:<ACTION2>:<RELATION2>";

Trong d6, <COND1> vd <COND2> chi diéu kién 1 va 2, chira cac thudc tinh tir vung va ngit nghia cia ctra s6
phén tich trai va phai. <ACTION1> VA <ACTION2> chi hanh dong dugc thuc hién néu diéu kién twong Gng ding.
<REL1>Va <REL2> chira moi quan hé c6 thé c6 gitta hai clra s phan tich.

2. Ludt chén trdi. Luat nay chén mot nut mdi vao bén trai cira s6 LGW trén Node-list, qua trinh chén c6 thé thay
d6i thudc tinh cua nat.

:"<COND1>:<ACTION1>:<RELATION1>" {<COND2>:<ACTION2>:<RELATION2>};

C. Cong cu DeCovie

Hoat dong ciia DeCovie dugec md ta nhu sau: Véi biéu thic UNL dau vao 1a tap hop cac mdi quan hé nhi
phan, DeCovie s& pha v& ciac mbi quan hé nhi phan d6 bang cach thuc hién viéc tach cac quan hé va UW. Cac UW
dugc luu trén danh sach Node (ny,n,,...n,), cac mdi quan hé dwoc luu trén danh sach Rel (ry,ry,...r,) va lién két voi

Node. Qua trinh giai ma dugc thyc hién dua vao bo tur dién UNL - tiéng Viét va tap ludt giai ma.

Biéu thirc UL
fm———————————
|

# | Tach cac quan h¢ va UWs :

Danh sach cac UW va quan hé

v

Tir dién Giai ma
UNL - tiéng Viét

Dau ra cau tieng viét

R
Hinh 3. So db chuyén ddi biu thirc UNL sang céu tiéng Viét

Tap luat giai ma

Danh sach Node-list co hai cua sO hoat dong dich chuyén va chén nut, clra s6 bén trai goi la LGW (Left
Generation Window) va ctra s6 bén phai goi l1a RGW (Left Generation Window). LGW va RGW kiém tra hai nit néu
théa man ludt nao d6 thi thyuc hién. Khi qua trinh két thuc, cac nat trén Node -list chira cau tiéng Viét dau ra.

R —
Tir dign
UML — Tiéng Vist

Mode-list

|@||L§/%|R€%||@|@|
: Gy e

/@\@ \

fred

Hinh 4. Hai cira s hoat dong trén Node-list

1. Gidi phép phan tich cii phdp biéu thirc UNL

MJi nat d thi cia UNL dai dién cho khai niém cua UW va mdi canh 1a dai dién cho mot quan hé nhi phan
gifta hai nat. Cac canh ciia @ thi s& co huéng di tir nut cha cho dén nut con, nghia 1a trong mot mbi quan hé nhi phan
ctia UNL thi UW2 duoc xem 1a phu thude vao UW1. Nut gbe ciia @b thi dugc goi 1a nat vao (entry node) va dugc xac
dinh boi thugc tinh @entry. Giai phap phén tich ct phap biéu thire UNL duoc trinh bay nhu sau:

Buwéce 1. Khai tao hai danh sach node va rel.

Budce 2. Doc dong van ban thu i
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Budre 3. Tach cac UWs ra khoi cac quan hé. Kiém tra cac UWs trong danh sach node.
+ Néu chua ton tai, node;=UW, va nodej,; = UW,. Panh diu rel= tén quan hé (UW,UW,)
+ Néu d4 ton tai, Panh dau reli= tén quan hé (UW,UW,)

Buérc 4. Quay lai budce 2

Thudt todn C.1l. Phan tich cG phdp biéu thic UNL

Input: Biédu thic UNL

Output: Cac UWs va quan hé

w N

o J o U1

10.
11.
12.
13.
14.
15.
16.

Tao node list; rel list;

While (UNLexp not null)

Read (UNLexp) ;
i=1;
rel; = quan hé (UW,;UW,);
If (UWl not in node)
{
thém UW; vao node;;
++1i;
}
If (UW, not in node)
thém UW, vao node;;
++1i;

}

return (output) ;}

2. Chuyén doi biéu thirc UNL sang tiéng Viét

Budre 1. Phan tich cu phap biéu thitc UNL (duegc trinh bay ¢ GT C.1)

Budc 2. Gan lién két giita cac nut va cac muc tir trong tir dién tiéng Viét - UNL (néu khong tim thay muc tir

trong tir dién thi sir dung chinh tir goc va gdn thuéc tinh Unattri).

Buée 3. Tim UW c¢6 gin thudc tinh @entry (goi la UW dau vao ciia biéu thirc).

Bude 4. Khoi tao danh sach chira cau dau ra goi 1a node-list. Trang thai ban dau cua node-list bao gdm 3 nut:

Nt bit dau ciu (<<), nut ddu vao chira UW c¢6 thudc tinh @entry va nut két thic cau (>>).

Bude 5. Khi bit diu qué trinh giai ma, nat ddu cau s& LGW va nit ké tiép s& 1a RGW. LGW va RGW hoat

dong trén cac nut tu trai sang phai cua danh sach node.

+ Néu tim thiy luat, chén nat chtra két qua dau ra (ciia ngén ngir tw nhién) vao node-list va dua vao céac
thudc tinh cia UW dé xac dinh ngir phap cua két qua dau ra (vi du xdc dinh yéu té thoi gian cho dong
tir). X6a bo cac mbi quan hé giita hai UW ciia cac nut trén node. LGW va RGW di chuyén sang trai
mot nat.

+ Néu khong tim thdy luat thi chuyén sang budc 7.

Buée 6. Néu nhu LGW cham vao nut cudi cau (>>) thi hé théng ngimg xir 1y va xo6a thugc tinh .@entry ctia

nut gde. N6 ¢6 nghia qua trinh giai ma mot biéu thire UNL sang tiéng Viét dwoc xir 1y thanh cong boi hé thong.

Budc 7. Dich chuyén LGW va RGW di chuyén sang phai mét nat (nghia la LGW sé tré thanh RGW va niit ké

tiép sé tré thanh RGW). Quay lai budc 5.
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Thudt toan C.2. Chuyén dbi biéu thic UNL sang tiéng Viét.
Input: node{n;,n,,..,n,} va rel{r;,r,,...,r,.};

Output: Cau tiéng Viét

1.4

2. link(node,dict);

3. Tao node-list chtta 3 nut ({<<}, {nroot}{>>});
4. LGW =node-list;;

5. RGW=node-list,;

6. While (LGW = “>>") do

7. If ({tim luédt})

8. {

9. If (ludt chen trai)

10. {

11. Chén nut vao bén trai RGW trén node-list;
12. Thém thudc tinh cho nut;
13. Xéa mbéi quan hé trong rel;
14. LGW -> tréi;

15. RGW > trai;

16. Xb6a nut trong node;

17. }

18. Else

19. {

20. Chén nut mdéi vao bén phai RGW;
21. Thém thudc tinh cho nut;
22. Xb6a quan hé trong rel;

23. LGW = trai;

24 . RGW = tréai;

25. Xbéa nut trong node;

26. }

27. Else

28. {

29. RGW - phai;

30. LGW-> phai;

31. }

32. Xbéa thudc tinh trong node-list;
Output (node-1list);}

3. Gidi phdp truong hop biéu thirc UNL ¢6 mét hodc nhiéu niit con
Buée 1. Bit du tir nat géc “@entry” cua biéu thue. Xac dinh céc nat con va cac mbi quan h¢ véi cac nut.

Bwée 2. Tur nat géc va xem nut nay la nut cha lén nhét, hé théng di tham mot nat con. Kiém tra nat nay c6 nit
con khéc khong. Néu khong thi chuyén sang budc 4. Néu cé thi chuyén sang bude 3.

Buée 3. Chén ndt vao node-list va xem nit nay 1a nat cha cua cac quan hé con cta nd. Quay lai budc 2.

Budc 4. Hé thong thyc hién 1énh chén nit vao node-list, x6a nut vira chén. Hé thdng s& tré v& niit cha va tiép
tuc budc 2.
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Thuidt toan C.3.Chuyén dbéi biéu thtc UNL cé nhiéu

Input: Node{n;,n,,...,n.} varel{ry,r,....M};

Output: Cau don tiéng Viét

ntt con sang tiéng Vviét.

1.4
2. node-list =n,..c;
3

. While (node not null)

4. {

5. Nj=Nrootr

6. While (n;.link not null)

7. {

8. Visit(n;.link);

9. If ({n;.link not null})
10. {

11. Chén n; vao node-list;
12. Xba n;;

13. n;=n;.link;

14. }

15. Else

16. {

17. Chén n; vao node-list;
18. Xba ny;

19. }

20. }

21. }

Output (node-list);}

D. Xdy dung ludt gidi ma

Trong bai bao nay, chung t6i phan tich trén hai truong hop biéu thire UNL chuyén sang ciu tiéng Viét nhu sau:

- Truong hop biéu thirc co mét nut con voi quan hé “aoj”

Quan hé ngir nghia “aoj” truong hop nay véi hai tir vung c6 thudc tinh lan lugt 1a “n, nt” va “p, pp”.

Danh tir (n) ¢6 kha ning 1am thanh t chinh trong cum danh tir, danh tir thuong lam cha ngir trong cau . Danh tir
don thé (nt) thuong chi cac quan hé than thudc, chirc vy, nghé nghiép. Pai tir (p) 1a lop tir ding dé thay thé va chi tro, y
nghia thay thé ¢ day la thay thé cai da dugc goi tén, cai dd dugc noi dén va duoc biét trude do. Pai tir c6 thé dam nhan
dugc cac chirc nang ci phap cua thyce tir thay thé. Pai tir nhan xung (pp) dung dé thay cho ngudi noi dugc chia thanh
cac ngdi 16 rét: ngdi thir nhat (#01, tao, ta, t0), ngoi thir hai chi nguoi ddng thoai (may, cau, mi), ngdi thir ba chi nguoi
hoidc sy vat duge néi dén (né, hdn, y, d, ta, ching ta, ching t6i), ngdi thir hai sé nhidu (chiing may, chiing bay), ngoi

thir ba s6 nhiéu (ho, chiing, chiing no).

Luat pha v& mbi quan hé gitta hai UW va chén, sdp xép trat tu cac tir trong cau dich nhu sau:

:“n,nt:null:aoj”{p,pp:null:null};

Vi du véi trudong hop téng quat trén, ta cé biéu thire UNL sau:

{unl}

aoj (teacher (icl>educator>thing)

{/unl}

.@entry.@present.@affirmative, I (icl>person))
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Trong cau tric nay c6 thudc tinh “@affirmative” - N6 mang tinh chit khang dinh va gin véi hé tir “1a” trong
tiéng Viét. Thudc tinh “@affirmative” gin UW c6 thudc tinh “n, nt” tao mot cum tir trong tiéng Viét va hé tir “la”
dtng trude deé bicu thi y nhan manh sdc thai khang dinh. Lut tao thanh ngir phap tiéng Viét tuong duong nhu sau:

:“[la]:+C:null”{n,nt.QRaffirmative:-@present,@affirmative :null};

Dé tao thanh mot cau dich hoan chinh, qua trinh chuyén ddi con sir dung cac luat dé tao khoang cach tring
gitra cac tir trong cau nhu sau:

:{p,pp, "blk:+blk:null}™[],blk:null:null”;

:{C,"blk:+blk:null}“[],blk:null:null”;

- Cau tiéng Viét dau ra twong duong biéu thire UNL “t6i 1a gido vién”.

G

- Trueong hop biéu thirc chira ba niit con véi quan hé “agt”, “obj” va “plc”
Quan hé ngit nghia “agt” v6i hai tir vung c6 thudc tinh 1an luot 13 “v, vt” va “p, pp”.

Khi quan hé “agt” véi UW1 ¢6 thudc tinh “v, vt” va UW2 ¢6 thudc tinh “p, pp”. Ngoai dong tir (vt) 1a nhitng
ddng tir chi hoat dong c6 bac ciu sang nhitng sy vat & ngoai no. Khi nhirg dong tir nay 1am chinh t5 (vi ngit chinh)
trong cau doi hoi phai c6 bd ngir dbi twong tryc tiép, bd ngir ddi tugng gian tiép, hodc bd ngir ty do thi nghia cua cau
méi duge hiéu ddy du. Pai tir (p) c¢6 thé dam nhan dugc cac chirc ning ct phap cua thuc tir thay thé. Luat pha v& mbi
quan hé giita hai UW va chén, sap xép trat tir cac tir trong cau dich nhur sau:

:“w,vt:null:agt”{p,pp:null:null};

Khi quan hé¢ “obj” véi UW1 ¢6 thudc tinh “v, vt” va UW2 ¢6 thudc tinh “n, na” véi cAu tric. Luat pha vo mbi
quan h¢ gitra hai UW va chén, sap x&p trat ty cac tir trong cau dich nhu sau:

:{v,vt:null:null}“n,na:null:obj”;

Khi quan hé “plc” véi UW1 ¢6 thude tinh “n, na” va UW2 ¢6 thudc tinh “n, ng”. V& kha niang két hop thi danh
tir n6 ¢6 kha nang lam chinh t6 trong cum danh tr. Ludt phd v& mdi quan hé gitta hai UW va chén, sap xép trat tu cac
tur trong cau dich nhu sau:

:{n,na:null:null}“n,ng:+@plc:plc”;

Vi du ta ¢6 biéu thirc UNL sau:

{unl}

agt (send(icl>direct>do,plt>uw,plf>thing, agt>volitional
thing, obj>thing, rec>thing) .@entry.@present, i (icl> person))

obj (send(icl>direct>do,plt>uw,plf>thing,agt>volitional thing, obj>thing,rec>thing) .Qentry
.@present, letter (icl> text>thing))

plc(letter (icl>text>thing),post (icl>upright>thing))

{/unl}

Néu mét tir co thude tinh “@plc” 12 diu hiéu nhan biét ddy 1a mot tir chi dia diém, trong tiéng Viét s& thém
gidi tir € biéu thi di€u sap néu ra la noi, cho, khodng thdi gian su vat hay su viéc dugc néi dén ton tai hay dien ra. Luét
thém gidi tir tao quan h¢ ngir phap tieng Viét nhu sau:

NV [&]:+e:null:null”{n,ng,@plc:-@plc :null};

Dé tao thanh mot cau dich hoan chinh, qua trinh chuyén ddi con sir dung cac luat dé tao khoang cach tring
gilta cac tu trong cau nhu sau:

:{p,pp, "blk:+blk:null}™[],blk:null:null”;
c{v,vt,"blk:+blk:null}"“[],blk:null:null”;
:{n,na, "blk:+blk:null}“[],blk:null:null”;

:{e,"blk:+blk:null}“[],blk:null:null”;

1. = Cdu tiéng Viét dau ra twong dwong biéu thirc UNL “t6i giti thie ¢ buu dién”.
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A. Thir nghiém

2. Dit ligu thir nghiém

Dit ligu thir nghiém 1a cac biéu thirc chira 4 quan hé “ao0j”, “agt”,

- aoj(n, nt; p, pp)

- agt(v, vt; p, pp)

- obj(v, vt; n, na)

- plc(n, na; n, ng)

3. Cong cu DeCovie

IV. THU NGHIEM VA PANH GIA

e

obj” va “plc” véi quan hé nhi phan:

aoj

agt

o
k=3

plc

Duya trén gidi phdp dé xuét, chling tdi xay dung cong cu DeCovie gdm c6 bén cira sb: ctra sé thir nhit chira cac
tap luat giai hoa, ctra so thur hai chira bd tir dién UNL - tiéng Viét, cua so thir ba 1a ving nhap mét biéu thuc UNL, ctra
s0 thwr tu 1a trinh bay qua trinh tim va thyc hién 1énh.

4. Két qua thir nghiém

educator-thing). @entry @present l(icl=person})
Tl
Decoie |
11 [gido vién]| Ludt : "n,ntnull:aofdp,pp:nullnull (blK) (n,nt, person,cw) teacher(ick @entry@present
[/ [t1] | gido vién | Lut - {p,pp Ablk:+blicnully . blknull:null (blk) (p,pp.person,sw) l(icl-person)
[11 160 || gidovién | () (p,pp,person,sw)|(icl=person|
| 6| 0] gido vién | (p,pp.person sw) liici=persan) (1)

Hinh 5. Ctra s phan tich luat ctia cong cu DeCovie

- Ching t6i thir nghiém 200 biéu thirc UNL dé dich tir biéu thirc UNL sang cau tiéng Viét boi cong cu DeCovie.
Sau d6 chling t0i so sanh ket qua cua hai cong cu EUGENE va DeCo [9], céu tieng Viét dugce tao ra ¢ ba cong cu hoan
toan gidng nhau vé cau triic va nghia cua ciu.
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- Chung t6i tién hanh mot thir nghiém thtr hai, 1an thir nghiém nay st dung 200 cau tiéng Anh dé dich sang UNL
bQi cong cu UNL.ru. K&t qua thtr nghiém duoc so sanh mét cong cu dich tryc tiép tir tiéng Anh sang tiéng Viét duoc
thong ké trong bang 1 nhu sau:

Bang 1. Ty 1¢ thay dbi giita dich qua UNL va truc tiép

S6 ciu thay déi

Khong thay déi | Thay doi
UNL.ru: Tiéng Anh - UNL 0 0
DeCovie: UNL - tiéng Viet | 23 (61.5%) | 77(38,5%)

Google: tieng Anh - tiéng Viét | 118 (59 %) 82 (41%)

Cich thirc dich

B. Ddnh gia

Cong cu DeCovie cho két qué dich gidng nhu cic cong cu DeConverter khac. Tuy nhién, so véi EUGENE va
DeCo thi cong cu DeCovie c6 uu diém:

+ Qua trinh phan tich ¢t phap khong phu thude vao tur dién.
+ Khong str dung nhi€u luat thay thé khi phan phan tich ct phap.
+ Dinh nghia it loai luat.

Nhung DeCovie van c6 mdt s6 han ché:

- Chua dinh nghia dﬂ?}y du cac mdi quan hé nhi phéan c6 thé ¢6 cia UNL.
- Chua dinh nghia hét nhitng truong hop c6 kha nang gitra hai UW.

~ ViDeCovie xay dung gidi han trén mot s6 quan hé nén khi két hop véi cong cu UNL. Ru dé dich tir tiéng Anh
sang tiéng Viét c6 ty 1€ ciu bi thay d6i kha cao (38,5 %) so thir nghiém riéng cong cu. Nguyén nhan la do:

- Trong tiéng Anh, dong tir “to be” khang dinh vé mot van dé nao d6 (v du nghé nghiép) thi twong duong
tiéng Viét voi hé tir “1a”. Nhung khi chuyén cau “I am teacher” khi tir cong cu UNL.ru sang UNL thi “am” 1a dong tir
“to be ¢ thi hién tai” nhung cong cu DeCovie thi bo qua dong tir “tobe” vi chua dinh nghia trong hé thong nén cau
tiéng Viét tao ra van mang ham ¥ nghia cdu gbc nhung sai vé ngir phap vi thiéu hé tir “Ia” thanh cau “tdi gido vién”.

- Hodc dinh nghla vé dia diém noi chon thi ca hai cong cu déu sir dung quan he nglr nghia “plc”, tuy nhién
cong cu UNL.ru str dung céu triic [pIc (do, thing)] trong khi cong cu DeCovie sit dung cu tric [pIc (thing, thing)]
dé dich nén két qua dau ra chua chinh x4c vé gidi tir chi noi chén.

V.KET LUAN

Trong bai bao nay, chung t6i di trinh bay phwong phap chuyén d6i mot biéu thirc UNL c6 mét hay nhiéu nut
con sang cdu tiéng Viét twong tng. Chlng tdi xay dung mot cong cu DeCovie dé chuyén ddi tir biéu thirc UNL sang
cau tiéng Viét gdm cac ndi dung: phan tich ct phap biéu thire UNL va cau don tiéng Viét dé xdy dung luat giai ma, giai
phép lién két muyc tir cta tir dién UNL - tiéng Viét.

Cong cu DeCovie duogc xay dung cho tiéng Viét nén c6 nhiéu vu diém hon so véi cac cong cu khéc, tuy nhién
ching t6i méi xay dung cho hai truong hop biéu thirc UNL cho mdt s6 quan hé nhi phan khi chuyén ddi sang tiéng
Viét. Két qua cua bai béo s& 1a co s& dé chung t6i nghién ctru phat trién cong cu DeCovie hoan chinh cho tiéng Viét.
Trong tuong lai, ching t6i s& tiép tuc phat trién cho cac truong hop khac cua biéu thirc UNL chira mot hay nhiéu biéu
thirc cho tat ca cac quan hé duoc dinh nghia trong UNL.

VI TAI LIEU THAM KHAO

[1] P. T. L. Thuyen, V. T. Hung, “Results comparison od machine translation by direct translation and by through
intermediate language”, International Journal of Advance Research in Computer Science and Management
Studies, Volume 3, Issue 4, 2015.

[2] M. Zhang, X. Duan, V. Pervouchine and H. Li, “Machine Transliteration: Leveraging on Third Languages”,
Coling 2010: Poster Volume, pages 1444-1452, 2010.

[3] UNL centre, “DeCoverter Specifications”, Version 2.7, http://www.undl.org, 2002.

[4] P. KUMAR and R. K. SHARMA, “Punjabi DeConverter for generating Punjabi from Universal Networking
Language”, Journal of Zhejiang University-SCIENCE C (Computers & Electronics) ISSN 1869-1951 (Print);
ISSN 1869-196X (Online), pages 179 - 196, 2013.

[5] A. K. Saha, M. F. Mridha and J. K. Das, “Semantic Analysis of Bangla Language for Developing A UNL
Deconverter”, International Journal of Advanced Research in Computer Science and Software Engineering, pages
273-278, 2012.


http://www.undl.org/

Phan Thi L& Thuyén, V3 Trung Hung 759

[6] H.T.Phién, “Ngir phap tiéng Viét”, Nha xuat ban Dai hoc va Trung hoc chuyén nghiép, 1980.

[7]1 Vo-Trung H., Fafiotte G., “UVDict - a machine translation dictionary for Vietnamese language in UNL system”,
Proceeding CISIS 2011, Korean Bible University (KBU), pages 1020-1028, 2011.

[8] P. T.L. Thuyen and V. T. Hung, “Expand data on UNL - Vietnamese dictionnary of UNL Explorer”, Journal of
Science and Technology, University of Danang, No.56, 2014.

[9] P. T. L. Thuyen, V. T. Hung, “Automatic translation for Vietnamese based on UNL language”, International
Conference on Electronics Information and Communacation (ICEIC), pages 628- 632, 2016.

[10] P. T. L. Thuyen, V. T. Hung, “Automatic translation of Vietnamese simple sentences based on UNL”, 3rd
National Foundation for Science and Technology Development Conference on Infornation and Computer
Science, pages 218 - 222, 2016.

[11] P.T. L. Thuyén, V. T. Hiing, “Phén tich dong tir va cau ghép tiéng Viét trong hé thong dich may dya trén UNL”,
Ky yéu Hoi thao quoc gia lan thir XIX: Mat s6 van dé chon loc cia Céng nghé thdng tin va truyén thdng, trang
287 - 292, 2016.

[12] Dy an VLSP, “Xir Iy van ban tiéng Viét”, http://visp.vietlp.org

[13] P. B. Lam, L. T. Huong, “Cai tién giai thuat Earley trong phan tich ci phap tiéng Viét”, Ky yéu hoi thao
ICTrda08- VLSP, 2008.

[14] B. bién, “Giéo trinh xr ly ngdn ngit ty nhién”, Nha xuit ban Pai hoc Qudc gia Tp H6 Chi Minh, 2006.

[15] P. T. L. Thuyén, V. T. Hing, “RUt trich biéu thic UNL d@ tao tir dién tiéng Vit - UNL”, Tap chi Khoa hoc va
Cdng nghé cac truong k¥ thuat, $6.110, trang 86 - 90, 2016.

[16] http://www.unl.ru/deco.html.

[17] http://www.unlweb.net.

[18] https://visp.hpda.vn/demo/?page=seg_pos_chunk.

SYNTAX ANALYSIS OF VIETNAMESE SINGLE SENTENCES TO
BUILDING DECONVERTER TOOL

Phan Thi Le Thuyen, Vo Trung Hung

ABSTRACT: The Universal Networking Language (UNL) has been used by many researchers as an intermediate language in
automatic translation. Automatic translation system based on UNL consists of two components: EnConverter and DeConverter.
DeConverter is used to create a natural language from an UNL expression based on the UNL - Natural language dictionary and
decode rules. In this paper, we present a method for converting a UNL expression with one or more child nodes into a
corresponding Vietnamese sentence is called DeCovie. We carry out a grammatical analysis between the UNL expressions with one
or more child nodes and single Vietnamese sentences and propose two rules type to convert from UNL expressions to Viethamese
single sentences. We use 200 UNL expressions to convert to Vietnamese, which translates well to other Deconverter tools.
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