TAP CHi KHOA HOC DAI HOC DA LAT Tap 8, S6 2, 2018 3-12

DICH TU PONG VIET-K’HO SU DUNG PHUONG PHAP
DUA VAO THONG KE

Nguyén Minh Higp?, Nguyén Thj Luwong? L& Viin Phugng®,
Nguyén Thi Minh Huyén®, Pinh Viét Tuan®*

aKhoa COng nghé Thong tin, Trwong Pai hoc Pa Lat, Lam Pong, Viét Nam
bKhoa Toan - Co - Tin hoc, Truong Pai hoc Khoa hoc Tz nhién, Pai hoc Qudéc gia Ha Ngi,
Ha Ngi, Viét Nam
*Tac gia lién h¢: Email: tuandv@dlu.edu.vn

Lich sir bai bao
Nhan ngay 11 thang 01 nam 2018
Chinh stra ngay 25 thdng 03 nam 2018 | Chap nhan dang ngay 14 thang 04 nam 2018

Tém tit

Mgt izng dung dich tir dong (Machine Translation - MT) tir tiéng Viét sang tiéng dan téc K ’Ho duwoc trinh
bay. Ung dung nham muc dich gidi thiéu phuong phdp dich tu dong dua vao théng ké (Statistics Machine
Translation - STMT). Do tleng Viét va tiéng dan téc K’Ho cung ngit h¢ Nam A, nhung lgi thugc nhom
ngon ngiz khac nhau, nén phan chuyen Ngir thuong duot Xur 1y bang céch si dung tir vieng, cum tor va cau,
thay vi bang quy tdc cl phép téng quat. Cac nguyén tdc thiét ké cua g dung dwoc mo ta chi tiét, ciing
véi giao dién cua hé thong. Mét sé két qua dich tw dong ciing dwoc trinh bay d@é minh hoa cho kha nang
ung dung phuong phap STMT.
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Abstract

This paper describes the Statistics Machine Translation (STMT) application to translate from Vietnamese
info K’Ho. Both Vietnamese and K’Ho are in the same South Asian language family but they belong to
different language groups, so the vocabulary, phrases, and sentences are used for language translation
instead of the method based on general syntactic rules. The design principles of the application are
described in detail, along with the system interface. Several machine translation results are also
presented to illustrate the applicability of the STMT method.
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1. GIOI THIEU

Hién nay, trén thé gisi c6 khoang 5650 ngon ngit khac nhau (Pao, 2007). S6 luong ngon
ngr 16n nhu vay da gy ra rat nhiéu khé khan trong viée trao dbi théng tin. Dé c6 thé trao dol théng
tin phai can dén mot doi ngii phién dich khong 16 dé dich cac van ban, tai liéu, o1 néi tir tiéng nay
sang tiéng khéc. Vi vay, con nguoi di nghi dén viéc thiét ké mot hé thong tu dong trong viéc dich.

Hién nay, khai niém dich ty dong (dich méy) da dugc nhiéu t‘éIC gié trong linh vuc xur ly
ngbn ngtr tu nhién dinh nghia, tuy c6 mot vai diém khac biét nhung hau hét déu tuong duong vai
dinh nghia cua Pushpak (2006, tr. 1) nhu sau:

Dich may hay dich tu dong bang may tinh Ia tién trinh dich tir mot ngdn ngit ngudn (ngdn
ngir tu nhién) sang nhitng ngon ngit dich, c6 hodc khong ¢ su tro gilp cua con ngudi. Dich
may thuong dugc thiét ké hoac cho mot cap ngdn ngir dac biét hodc cho nhi¢u hon hai ngén
ngtr.

Theo Tran (2006) thi qua trinh xu ly tai liéu caa dich ty dong duoc md ta nhu Hinh 1. Pau
vao ciia mot hé dich tu dong thudng 1a mot van ban dugc viét bang ngdn ngir nguon va quéa trinh
dich duoc chia thanh hai giai doan: i) Van ban dugc phan tich thanh cac thanh phan va ii) Puoc
dich thanh van ban & dang ngdn ngir dich. Két qua dich c6 thé duoc con ngudi hiéu chinh dé tro
thanh ban dich tét hon.

Vian ban d\ian h?:: K&t qua djch Vén} ban
ngudn wo'c phian My dich
tich
Phan tich Dich may Hiéu chinh

N/
y; ngua:_-Y

Hinh 1. Qua trinh xir ly tai liéu caa dich tw dong

Hién nay, dich ty dong van con nhiéu khé khan trong viéc xt 1y cc nhap nhing vé ngon
ngtr trong qua trinh dich tu dong. Cac phuong phap thuong dung trong dich tu dong bao gom:

e Dich dua trén cum tir (Phrase Based Machine Translation - PBMT) (Pao, 2007) la
phuong phap xac dinh nghia cua cau dich chi duogc thuc hién boi sy ghép tir va hoan
dbi vi tri cua tir theo cau tric ¢l phap cua cum tir. Do thiéu thdng tin ngit canh khi xac
dinh xac suét cua céc tir, nén nghia cua tir dugc chon nhiéu lac khong dung voi ngi
canh. Doi khi, nghia mot tir cia ngdn ngir dich khong du dé didn ta nghia cia mot tir
trong ngdn ngir ngudn va nguoc lai;
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e Dich dya trén luat (Rule Based Machine Translation - RBMT) la phuong phap dya trén
luat ct phap, ngir nghia va mot tir dién kha day da thong tin. Cau dwoc dich thuong
khong dat do chinh xac nhu mong doi do 16i mau thuan giita cac luat hoic do tap luat
khong bao quét (Satoshi & Makoto, 1990);

e Dich ty dong dua trén vi du (Example-Based Machine Translation - EBMT) dugc Antal
va Peter (2009) téng két 1a cach tiép can khong doi hoi phai c6 sy phan tich ngdn ngi
hoc vé cl phép, ngit nghia vi moi cAu dich déu dira vao viéc “so khop” mau. Viéc “so
khép” mau dya hoan toan vao kho ngit liéu song ngir dé xac dinh mau ndo gan dang
nhat, sau d6 hiéu chinh va xuét ra thanh phan dich tuong ng cua mau do;

e Dich tu dong dya trén thong ké (Statistics Machine Translation - STMT) la mot phuong
phap ma cac ban dich duoc tao trén co s¢ cac mo hinh théng ké c6 cac tham sd duoc
bat nguon tir viéc phan tich cac cap cau song ngir. Y tuong dich tu dong bang théng ké
mang tinh thuan tdy vé toan hoc, cach tiép cin nay khong doi hoi su phan tich sau vé
ngdn ngit, qué trinh dich duogc thyuc hién dya trén két qua thong ké c6 duoc tir kho ngir
liéu (Adam, 2008).

Vé mat ngdn ngit, tiéng K’Ho thudc ngir hé Nam A, nhém ngdn ngir Mon - Khmer (Tran,
1999). Vao dau thé ky XX, ngdn ngit K’Ho duoc xay dung bang hé théng chir Latin véi muc dich
truyén dao, vé sau tiéng K’Ho da duogc cai tién nhiéu lan va duoc str dung phé bién bai cac nhom
dan toc thiéu sb tai Lam Pong, Piak Nong va cac tinh Dong Nam bo (Tran, 1999). Bén nay, tiéng
K’Ho duoc giang day trong mot sb truong tiéu hoc tai ving dan toc thiéu sé va dé phuc vu cho cong
tac quan ly, phat trién kinh té - xa hoi, gitr gin an ninh quéc phong. Diéu nay doi hoi doi ngii can bo
cdng chiic cdng tac & cac ving c6 dong bao dan toc thiéu sé phai biét sir dung tiéng dan toc ban dia
trong giao tiép va trong cong tac theo qui dinh.

Nham gop phan tng dung khoa hoc cong ngh¢ vao viéc nghién ctiru ngon ngix cua ddng bao
thiéu s6 va cung cap thong tin du bao thoi tiét cho ddng bao dan toc K’Ho trén dia ban tinh Lam
DPdng, dong thoi cac ban tin du bao thoi tiét mang mot luong 16n théng tin mang tinh cap nhat, do
vay mot ing dung dich ty dong tir tiéng Viét sang tiéng K’Ho trong pham vi ban tin dy bao thoi tiét
cua Pai Phét thanh va Truyén hinh tinh Laim Dong d duoc xay dung. Do tiéng Viét va tiéng K’Ho
cung ngir hé Nam A nhung lai thudc nhém ngdn ngit khac nhau (Tran, 1999) nén phan chuyén ngir
thuong dugc xi ly bang cach st dung tir vung, cum tir va cu, thay vi biang quy tic cd phap tong
quat. Qua nghién cau tong quan cac phuong phap thi phuong phép dich tu dong dua vao thong ké
(STMT) 1a phuong phap pht hop Véi yéu cau va muc tiéu cia dé tai.

Trong bao céo nay, phuong phap STMT s& duoc trinh bay trong viéc ap dung dé xay dung
hé dich tu dong Viét - K’Ho. Noi dung bai viét s& dé cap chi tiét vé phuong phap STMT, cac
nguyén tic thiét ké cua tng dung cling mot sé két qua dich tu dong s& duoc trinh bay dé minh hoa
cho kha ning ung dung phuong phap STMT. Céu trdc cua bai viét duoc to chirc nhu sau: Muc 2
trinh bay phuong phap STMT; Muc 3 d& cap dén két qua thuc nghiém. Cudi cung 1a phan két luan
va huéng phat trién.

2. PHUONG PHAP STMT
2.1. Phwong phap

Dich may thdng ké 1a qua trinh dich van ban tir mot ngdn ngit ndy sang mot ngén ngir khac
dua trén mo hinh dugc sinh ra mot cach ty dong tur ngir liéu song ngir (parallel corpus). Phuong
phap dich may théng ké lan dau tién duoc Antal va Peter (2009) dé cap trong bai b4o véi phuong
phép st dung 1a md hinh kénh nhiéu. Bai toan duoc phat biéu nhu sau:
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Cho mét cau ngdn ngir nguon v =v, = v, ,v,,..., v, (tiéng Viét), ta can dich sang cau ngon
ngit dich k = k; = k; .k, .., k; (tiéng K*Ho). Dich may théng ké s& chon mot cau Kmax (CO Xac suat
cao nhat) trong rat nhicu kha nang dich dugc dua ra.

nax=arg max p(ki|v7) (1)

~—————
K
Str dung luat quyét dinh Bayes, p(k|v) duoc tinh nhu sau:

_ p6I®)
pkv) o) 2)

Do p(v, ) va p (k] ) khong thay ddi voi mdi cau can dich khi dya vao mé hinh ngén ngir (ngir
phap) nén cong thic (1) c6 thé dugc viét lai nhu sau:

Fmax = arg max p(vj |k7) (3)
K
Nhu vay, dé tinh dugc kmax thi phai tinh dugc céc xac suat p (v!|k] ) phu thugc vao mé hinh

dich véi cau dich thich hop hon s& c6 Xac suat cao hon. Xac suit nay duoc ude lugng bang céch
str dung ngir liéu song ngir va str dung y tuong cach tiep can Maximum va mé hinh giong hang.

Xac suat p(v]|k]) duoc phan tich qua bién 4n dugc thém vao nhu cong thic (4):

p(Vilk1) =Yp(Vi.a}lk1) 4)

Trong d6 p(V).d}|k]) dugc goi 1a md hinh giéng hang théng ké va giéng hang al
duoc goi la bién an. Giong hang xac dinh anh xa i — j = @;: T vi tri i cta cu nguon tuong ung Vai
vi tri j = a; cua cau dich. Chang han véi truong hop nhu Hinh 2.

Chiéu | t6i | ¢6 | mwa rao | va | dong| rii rdc
Mho | mang | geh | miu tubh | m& | cil déong | b:‘l do ba ne

Hinh 2. M6 hinh giong hang

Goi a = (v;, k;) la mot lién két, ta co: p (Vi |k] )=Yp (v}.d}|k] ). Trong d6, Y'p(v,,ah|k] ) dugc
xéc dinh thong qua biéu thic (5).

S+ p(v, IK,)

p(v. alk) = —— ©)

Trong do: [,m lan luot 1a do dai (sb tr) ciavva k; S la s6 1an khi p(vjlka) > 0; p(vj|Kaj)
chinh 1a xac suét cua vj khi c6 kaj (hay noi cach khac Ia X4C suit hai tir nay co lién két voi nhau).
X&c suat nay hoan toan c6 thé théng ké duoc nho tap mau.

Chéng han, vai vi du trén, ta c6 cong thuc (6).

7+ [p(chiéu|mho)+...+p(rdi rac|bd do ba ne)]
= 7+7 ©)
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Nhu vay, xac suét p(v,alk) hoan toan tinh dugc, do vy p(k|v) I tinh dwoc. Trong s6 cac cau
(K) trong tap mau, cau nao cuc dai hoa (Maximum) duoc p(k|v) chinh la cau dich can chon. Do vay,
thay vi xay dung cac tir dién, cac quy luat chuyén d6i bang phuong phép thu cong, hé dich nay tu
dong xay dung cac tir dién, cac quy lut dya trén phuong phap thdng ké. RS rang, céch tiép can nay
khong doi hoi mot sy phan tich sau vé ngén ngir, ching thuc hién hoan toan tu dong cac qua trinh
phan tich, chuyén doi, tao cau dya trén két qua thong ké co duoc tir kho ngit liéu.

Trong phan dudi day sé trinh bay cu thé cong thirc di néu trén va thay vi str dung mo hinh
giéng hang a véi ting cap tiéng Viét-K’Ho ma thay vao do la cau tiéng Viét vai ban dich cua tiéng
K’Ho théng qua kho dir liéu ngtr liéu song ngt.

2.2. So d0 dich may thong ké (Statistical Machine Translation - SMT)

So db dich méy théng ké dugc mé ta nhu Hinh 3 sau day.

Cau ngudn

/ Tién xit Iy /

B¢ giii mi (Decoder)

P(k[v)=p(v|K)*p (k)

L
/ Hiu xi I¥ /
!

Cau dich

Hinh 3. Se' dd dich may théng ké

2.2.1. Tien xir ly

Khi nhan duogc vin ban dau vao (tiéng Viét) hé théng can thuc hién viéc xu Iy phan doan tir
tiéng Viét dé tién cho viéc “xur ly” trong STMT. Tiéng Viét la mot ngdn ngir don 1ap, khong bién
hinh, cac ky tu dwoc dya trén hé chir cai Latin. Tir trong tiéng Viét & ddy lai khong duge xac dinh
boi khoang tring. Mot tir tiéng Viét c¢d thé duoc tao bai mot hodc nhiéu hinh vi va mdi hinh vi phan
tach nhau bai céc khoang tring. Do vay dé tién toi nhitng ung dung xa hon vé xir Iy ngdn ngit tiéng
Viét nhu gan nhan chirc nang ct phéap, phan tich ct phap hay cu thé dé phuc vu cho viéc dich may
thi viéc dau tién 1a phai giai quyét bai toan tach tir. Cac nha nghién ciu di dé xuat mot sé hudng
tiép can dé giai quyét bai toan tach tir. Nhin chung, cac hudng tiép can d6 duoc chia thanh hai loai:
i) Tiép can dya trén tir dién va ii) Tiép can duya trén théng ke.

Nghién ctu nay thuc hién viéc phan doan bang phuong phap tiép can dua trén tor dién. Y
tuong cua phuong phap nay 1a duyét mot cau tur trai sang phai va chon tir ¢ nhiéu tiéng nhat xuét
hién trong tir dién. Day 1a mét trong nhimg phuong phap don gian nhung c6 thé gap phai rat nhiéu
cac truong hop nhap nhing trong tiéng Viét. Tuy nhién, nghién ciu ndy cha yéu trién khai thir
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nghiém h¢ thong dich tw dong trong mét chu dé nhét dinh, cu thé 1a ban tin dy bao thoi tiét, vi vay
van dé vé nhap nhang nglr nghia sé it xuat hién.

Sau khi két thac giai doan tién xur Iy thi mdi cau trong doan vin ban da duoc tach tir. Moi
cau nay sé& 1a dau vao cuaa khéi xir ly tiép theo, khdi loc ra nhitng cau c6 xéac suit cao nhat. Co thé
no6i day 1a khdi xir Iy phuc tap nhat, tén nhiéu thoi gian nhat va chit luong cua né s& anh huong dén
hiéu suit dich cua toan bo hé thong.

2.2.2. B¢ giai méa (Decoder)

Phan tiép theo ciia mot hé dich méy thdng ké 1a chic ning tim kiém cau dich (giai ma).
Chtrc nang cua mot bo giai ma 1a tir cAu ngudn V s& tim cau can dich K sao cho tich cuaa hai xac
suat md hinh dich va md hinh ngén ngir & 16n nhat. Nhu da trinh bay & trén, theo nhu cong thic (5)
va theo md hinh giong hang a thi p(v}|k]) s& dugc xéc dinh boi:

S+3p(v, 1k,)
p(v, a|k) = — =0 (7)

l+m

Vi du: V6i mot cau dau vao nhu sau: v = Hom nay nang nhiéu qua (hom nay | nang | nhiéu |
qua). Trong kho dit liéu ngir liéu song ngir c6 cau: k = ngai tongai gel du et (c6 ban dich la Ngay
nang it qua (ngay | nang | it | qua)). M6 hinh giéng hang a s& la cap cau lién ket gitra tieng Viét va
ban dich cua tieng K’Ho thong qua kho dir liéu ngir liéu song ngir nhu sau:

v: Hom nay | nang | nhiéu | qué

k:Ngay | nang | it | qua

Dua vao tir dién dong nghia ta c6 cac xac suat nhu sau:

p(hdm nay|ngay)=0.7, p(nang|nang)=1, p(nhiéu|it)=0.3, p(qualqua)=1

Ap dung cong thuc (7), ta co:

_ 4+[p(hom nay|ngay)+...+p(qudlqud)] 4+3.0

=0.875
44 4+4

p(v,alk)

Nhu vay, sau khi chon dugc cau c6 k c6 xac suat cao nhét, thi s& dén budc tiép theo 1a hau
Xt ly.

2.2.3. Hgu xu ly

Dau vao cua khdi xir Iy nay 12 cdu ¢ kmax Xac suat cao nhat duoc chon ddi véi cau can dich
théng qua bo giai ma. Chi con mot pha cuoi cung chinh Ia pha thay the, thém va xo6a céc tir cho cau
dau vao dé co duogc cau dich can tim. Thuc chat day 1a sy dieu chinh phan céau dich (ngén ngir dich)
cua mau dé né tro thanh cau dich cuoi cung.

Vi du: v: hdm nay nang nhiéu qud; k: ngay ndng it qud (K ’Ho: ngai tongai gel du ét).

N
A

e  Budéc 1: Panh diu cac tir c6 thé thay thé, vi du ¢ day tir “nhiéu” 1a thanh phan thay thé
Cua “it”.
e Budc 2: Thuc hién x6a céc tir ¢ cau k. Két qua hién tai cua cau k:
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Viét: agay nang it qué.
K’Ho: ngat tongai gel du ét.

e Budéc 3: Thyc hién thém céc tir con thiéu, xda céc tir du thira cua cau k dé gidng hoan
toan vai cau input. Két qua hién tai cua cau k:

Viét: hém nay rgay nang it qua.
K’Ho: ngai do pgai tongai gel du ét.

e  Budc 4: Thuc hién pha thay thé, & day, tir “it” chinh 1a tir duoc thay thé bsi “nhiéu”
Tra trong tir dién song ngit tir nhidu c6 nghia 1a “ra”. Viéc chinh & day 1a thay thé trong
cau vi duy tir “it” trong cau K’Ho thanh tir “nhiéu” twong Gng. Trong cau song ngi nhu
da néi ¢ phan kho ngir liéu, c6 mot truong dwoc goi 1a danh dau lién két s& biét dugc tir
“it” trong cau vi du tiéng Viét s& twong g véi tir nao trong cau vi du K’Ho. O day “it”
chinh 12 tir “du ét” va cudi ciing chi can thay thé tir “du ét” thanh tir “ra”. Két qua: ngai
do ngat tongai gel ra.

Vay cu dich cudi cung 1a “ngai do fongai gel ra”. O day, c6 mot danh gia ddi véi pha thay
the Thay vi phai x6a tir “it” va thém vao cau vi du tir “nhiéu” thi két qua sau khi thuc hién pha tao
mau: “ngai do nga tongai ra gel”. Boi thudt toan thém tur s€ dua trén tor dung sau no, ¢ day tur
“qua” dang sau nd vay tir “nhiéu” s& duoc thém trudc tir “qua”. Vi vay, két qua s& c6 mot cht sai
léch so véi cau k, tir ¢6 ma thé hién duoc vai tro ciia pha thay thé trong truong hop nay.

3. KET QUA THU'C NGHIEM

Ung dung dich van ban Viét - K’Ho dya trén phuong phap STMT da duoc xay dung Voi
pham vi la dich cac ban tin dy bao thoi tiét cia Pai Phat thanh va Truyén hinh tinh Lam Ddng.
Chtie ning co ban la dich van ban tiéng Viét thanh tiéng K’Ho véi pham vi nhu trén. Theo nhu thiét
ké, hé thdng can sir dung dén ba loai dir liéu chinh: Tur dién song ngit Viét — K’Ho; Tir dién dong
nghia; va Kho dit liéu song ngir. Bé viéc xir ly trong chuong trinh sau nay dwoc thuan tién thi dir
lieu s& dugc ciu tric va quan ly bang hé quan tri SQL Server. SQL Server la viét tit cua Structure
Query Language, n6 la mot cong cu quan ly dit ligu duoc su dung phd bién & nhiéu linh vyc. Hau
hét céc ngdn ngit bac cao déu co trinh hd tro SQL nhu VisualBasic, Oracle,Visual C... Cac chuong
trinh tng dung va cac cong cu quan tri co so dir liu (CSDL) cho phép ngudi sir dung truy cap toi
CSDL ma khdng can sir dung truc tlep SQL. Nhung khi chay nhiing ¢ng dung do thi phai st dung
SQL. Chuong trinh thuc nghiém voi cau truc tor dién song ngit Viét - K’Ho nhu Hinh 4, ciu tric tir
dién dong nghia dugc Mo ta nhu Hinh 5 va cau tric kho vi du song ngit duoc mé ta nhw Hinh 6.

D VietWord KHoEqua WietExp KHoExp
1] tat ca ali NULL NULL
2 cac ald MULL MNULL
3 rgng anangg MNULL MNULL
4 pha hoai aniai MNULL MNULL
5 chd nay anit do MULL MULL
B budi séng ang drirn MULL MNULL
7 phat hign ban gd MULL MNULL
8 chigu bEl MULL MULL
9 day bEng MULL MULL

Hinh 4. C4u truc tir dién Viét - K’Ho
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D VietEntry WietEquall VietEqual2 VietEquald VietCategory  VietLevel
1 tét ca hét thay tét thay MNULL MULL 0
2 réng ring rai ménh méng NULL NULL ]
3 pha hoai pha pha hiy NULL MULL 0
4 nhiét dg dd dm MULL MNULL MULL 0
5 thai tigt khi hdu trai MNULL MULL ]
¥ budi séng sang mai MNULL MWULL 0
) day day da day dp MNULL MULL 0
8 thic day phit trién MULL MNULL MULL ]
g @ ngoai bén ngeai MULL MNULL MULL ]
10 diu dang meém mai nhe nhang NULL NULL 0
1 dep dep dé ¥du MNULL MULL ]
12 mdy nudc bién MNULL MULL ]
13 hém kia ngay kia MULL MNULL MULL 0
14 thém ting céng NULL NULL ]
15 tinh thanh phd huyén L NULL MULL ]

Hinh 5. C4u trdc tir dién dong nghia

D VietPhr SplitPhr KHoPhr Wordalign
1 nudce 10 tran vE cudn tréi cd chai  nudc |0 tran, vE cudn trdi cd, choi da sor ké go pordd joh ki 1_2,3456,7
2 thai tiét xau thai tigt,xdu miu cal & digng 1234
3 mua nhigu mua,nhiéu ra miu 21
4 mua kéo dai mua, kéo dai i it miu jir 1.3,2.4
5 ngay cé nang it qua ngay,cé,nang, i, qua ngai tongai gel du & 10,2453
i i hérm gid thdi manh nhubdo  ob, hém, gid,thdi manh,nhu bio geh ngai cal khém pran... 1,2,3,456,7

chigu t&i cé mua rao va déng r... chigu,tdi,cé,mua rao,va,déng,rdi rdic mho mang geh miu tuh... 1,234 567 89..
ban tin du bao thai tigt dém 01... ban tin,du bao,thai tigt, dém,01,ng... ban tin yal lai miu cdl m... 1_23_45678,..
ban tin du bdo thai tiét bén tin,du bdo,thai tiét ban tin yal lai miu cal 123456

[==]

[f=]

Hinh 6. C4u trdc tap mau

Vi pham vi ban tin thoi tiét cia Dai Phat thanh va Truyén hinh tinh Lam Dong, cac kho dir
liéu da dugc xay dung bao gom:

e Kho dir Iiéy mau: Gom 212 cap cau song ngit Viét — K’Ho dugc trich tur cé}c ban tin du
béo thoi tiet cua Cé}c nam 2015, 2016 va 2017 cua Pai Phat thanh va Truyen hinh Lam
bong; Bao Lam bong; va Pai Tiéng noi Viét Nam;

o  Turdién Viét - K’Ho: Gdom 622 tir (Tran, 2014);

e Tur dién dong nghia: Bao gom 64 ban tir dong nghia, mdi tir s& c6 mot hay nhiéu tix
dong nghia (Nguyén, 2001) va ung voi ching la xac suat dong nghia; Cung nghia c6
the thay the nhau thi xac suat p(k|v) bang 1 va ngugc lai thi khoang cach bang 0, cang
sat nghia thi xac suat cang gan 1.

Ngon ngir lap trinh C#NET da dwoc str dung v6i moi truong phat trién 1a Visual Studio
2013 dé xay dung ttng dung chay trén hé dieu hanh Windows. Giao dién cia ung dung nhu Hinh 7.
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TAP CHI KHOA HOC BAI HOC BA LAT [DAC SAN CONG NGHE THONG TIN VA TRUYEN THONG]

Dich May Théng Ké

Tiéng Viét | | Tiéng K'Ho

BDém khdng mura ngay nang Mang & miu ngai tongai
Chiéu téi cé mira rao ri ric. Mhe mang geh miy tuh miu tuh ba do b3 ne.

NG Iii vé cudn troi ca choi Dasor go perdd joh cnui
Nhiét d6 da lat cao nhat 3 27 66 Duh ram P2 Lat jgnhua nhat 1ah 27 do.

Nhép ti hodc van ban can dich

© 2017 - Website Dich Viét - KHo

Hinh 7. Giao dién caa wng dung
4. KET LUAN

Ung dung dich vin ban Viét - K’'Ho dua trén phuong phap STMT da duoc xay dung thanh
cdng. Ung dung dich kha hiéu qua va cau dich cé chat lugng tét trong pham vi ban tin thoi tiét cua
Dai Phat thanh va Truyén hinh tinh Lam Df)ng Nhuoc diém cua hé thdng 1a doi hoi phai c6 kho vi
du song ngir phong phd, tir dién song ngir va tur dién dong nghia day du thong tin thi d6 chinh xac
cua cau dich s& cang cao. Ung dung can hoan thién cac nhugc diém trén dé tién téi xay dung cac
cong cu phuc tap hon trong xur Iy ngdn ngir tiéng K’Ho nhu: Dich vin ban cho nhiéu linh vyc;
Nhan dang va téng hop tiéng K’Ho..
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