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Tém tit. Bai bdo dé cap bai todn tich tir, sir dung trong viée t& chirc dir liéu vin ban bang tiéng
Khmer. Bai to4n nay quan trong trong xir Ii ngon ngit tiéng Khmer. Ciing nhu tiéng Trung Quéc,
tiéng Thai, tiéng Khmer khong c6 cdc dau hiéu phén tich dé phan biét cdc tir trong ciu. Bai bdo s&
phén tich va so sanh hai phuong phap tiép can khac nhau trong bai todn tach tir tiéng Khmer : Tiép
can dua trén ky tu (Character-based approaches) va Tiép can dua trén tu (Word-based
approachs). Hai céch tiép can nay dugc thir nghiém trong cc ngdn ngit doc 1ap nhu tiéng Trung
Qudc, va tiéng Thai. Pay 1a mot trong nhirng giai phdp cho bai todn tach tir tiéng Khmer.

Tir khéa: Téch tir, tiéng Khmer, ngon ngit.

1. Giéi thigu

Téch tir [a mdt bai todn quan trong trong
cac h¢ théng danh chi muc va tim kiém van ban
tiéng Khmer [1]. Muc dich cua bai toan nham
xdc dinh ranh gidéi cua cic tr ¢ trong cau.
Khong gidng nhu tiéng Anh va mot sb tiéng
khdc, tich tir cia ngdn ngit tiéng Khmer (ciing
nhu mot sd ngdn ngit chau A) rat phirc tap boi
vi trong ngdn ngit nay, cic tir dwoc viét lién
nhau, khong c6 ranh giéi gitta céc tir vi du nhu
céc khoang trang,... Nhiéu nghién ctru nhim dé
xudt cdc phuwong phdp tich tir cho cic tiéng
Trung Quéc, Thai Lan da duoc dé xuat [2, 3].
Do tiéng Théi va tiéng Khmer c¢6 nhiéu diém
tuong ty nhau vé mat hinh thai va cd phap. Ta
c6 thé dp dung va cai tién mot sé phuong phap
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tach tir trong tiéng Thdi vao bai toan tich tir
tiéng Khmer.

Trudc tién, cdc dic trung cla tiéng Khmer
dugc phan tich, rdi dua ra cdc phuong phép
thich hop cho bai todn téch tir tiéng Khmer. Cau
tric cia bai bdo gdm cic phan nhu sau: phan
(2) gi6i thidu phuong phap tich tir da dwoc dé
xuit cho cdc ngdn ngit khic nhu tiéng Thai.
Phan (3) s€ tap trung vao phéan tich ciac dac
trung cta tiéng Khmer. Trong phan (4), hai
huéng tiép can chinh dugc trinh bay cho bai
todn tach tir trong tiéng Khmer. Phan (5) trinh
bay cdc két qua danh gia thir nghiém ciing nhu
céc phan tich vé& két qua thir nghiém. Phan (6)
dua ra cac két luan va cdc hudng phat trién tiép
theo.
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2. Gi6i thiéu phwong phap tach tir

Trén thyc té, da c6 nhidu phuong phap dé
xuét cho bai todn tch tir tiéng Thai [4]. C6 thé
phan loai cic phuong phap d6 thanh: tich tr
dwya trén quy tic, tich tir dya trén tr dién.
Thairatananond va Chamyapompong [3] da phat
trién hé thong tach tir dya trén quy tic cho tiéng
Thai. Tuy nhién, hé thong chi méi tich duoc
cdc am tiét ma chua tich dugc cac tir. Cac
hudng giai quyét tir trude dén nay déu dya trén
cic tir dién duoc xdy dung bang tay dé liy
thong tin vé cdc tir. Viéc phan tich céc tir duoc
thuc hién b?ing cich 4p dung céc chién luogc
khiac nhau nhu @i sdnh xau dai nhat
(Poowarawan 1986), ddi sianh cuc dai
(Sornlertlamvanich 1993). Bén canh d6, cac
phuong phdp md hinh tri-gram (Kawtrakul
1997), va tich tr dya trén cic dac trung

Nguyén am

Phu 4m “TO” |

? Phuam“NO” |

Nguyén am

[ ]
Phy 4m phu

(Meknavin 1997) cling duoc dé xuit. Mot sd
phuong phép tach tir st dung thong ké céc tir
trén Internet va khong sir dung tir dién dé tranh
phai gidi quyét bai toan xir 1f cac tir khong tim
c6 trong tir dién (Theeramunkong 2000).

3. Dic diém cia tiéng Khmer

Hé¢ théng chir viét Khmer, dugc goi la
aksaa khmae “ky ty Khmer” 12 hé thdng chit
viét chinh thirc ctia Campuchia. Tiéng Khmer
khong st dung cic ki hi¢u phén tich tir trong
cdu mot cdch rd rang. Trong tiéng Khmer, cic
ky tu phu 4m két hop véi cic ky hiéu dit thém
phia trude, phia trén, phia dudi, va/hoac phia
sau dé tao thanh mot am tiét va tiéng Khmer
viét tir trai sang phai.

Phy am “KO”
Phy am “MO” o
Phu am “CH”

Neuvén 4
Nguyén am guyen am

Hinh 1. Phan tich h¢ théng chit viét tiéng Khmer "Pay 1a Campuchia".
B chir tieng Khmer bao gém: 33 phy dm, 14 nguyén m doc lap, 23 nguyén am,
cac dau két thic, xudng dong, dau nhac va céc chir so.
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Hinh 2. B6 chit tiéng Khmer [5] .

Tat nhién, ddi v6i con ngudi khi str dung
nhitng ngdn ngit nay s& khong gap bat ki mot
tré ngai nao. Ho van c6 thé lién lac v&i nhau
hiéu qua va chinh xac duéi ca hai hinh thitc néi
hoic viét ma khong can xdc dinh rd céc tir trong
cau. Tuy nhién, méy tinh khong biét dugc cich
phan tich cic tr trong ciu. Viéc phan tich
nham 14n cdc tir s& 1am anh huéng nghiém trong
t6i két qua cua cdc chuong trinh & mic cao
hon.

Vidu cau

AN esIyG ol
tdch ra
NN | &5 (1Yo | o) gl

Tirc mau | trang | sao | bao | den” hodc

nan | ago | o gl
T@c “mau | vua | bao | den”.

Céu tric chir viét cua tiéng Khmer rat phtic
tap, khong chi cac tu viét lién nhau c6 thé tach
ra, ma sau khi tich cidc ky tu ra cling c6 thé

mang lai cdc y nghia khic nhau. Viéc tich tu
khong chinh xdc c¢6 thé lam thay d6i hoan toan
nghia cua ciu.

4. Cac phwong phap va huwéng tiép cin

Dé c6 mot két qua tach duoc tir tt, nguoi ta
sir dung hai hudng tiép can dé giai quyét van
dé nay [6, 7] :

- Huéng tiép cin dwa trén ky tw : Hudng
tiép cén nay don thuan rit trich mot s6 luon
nhét dinh céc tiéng trong cau nhu rit trich 7 ky
tw (uni-gram) hay nhiéu ky tw (n-gram); vi du
cau ABCDEF, s€ chia cdu thanh AB CD EF.
Mot bién thé cua phuong phép nay 1a chia
chong 1én nhau, cho phép ABCDEFG chia
thanh AB BC CD DE EF FG.

- Tiép can dua trén tir : Hudéng tiép can
dua trén tir voi muc tiéu tach duoc cac tir hoan
chinh trong cau. Huéng tiép can nay c6 thé chia
ra 3 huéng: dira trén thong ké (statistic-based)
dua trén tir dién (dictionary-based) va hydrid.
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Hinh 3. Duya trén hudng tiép can tach tir ciia Tiéng Trung [2].

4.1. Phuong phdp tiép cdn dua trén ky tu

Trat tu chuén cta cdc thanh phén trong mot
am tiét chinh ta dugc trinh bay nhu sau:

CLUSTER := B {R | C} {S{R}}*{{Z}V}
{O} {S} [8]

Trong d6 => B la ky tu co ban (ky tu phu
am, ky ty nguyén am doc 1ap)

R 1a mot robat

C la phu am

S 1a mot phy 4m phu hodc ddu nguyén 4m
doc lap

V 1a mot ddu nguyén am doc 1ap

Z 1a khoang trong c6 d6 rong bang 0

HeIURS

a

Téch ky ty dac biét

HE_UR_§

Thay thé béng
ky hiéu La tinh

g
5

CFCV - CCCD - CFCV,

Gan v6i ngir liéu
hudn lyén

G i_UR_g
(32,1, 6 , 32)
Hinh 4. Cdéng doan tach tir. C: consonant (phu

O 12 bét ky dau nao khac

V6i tiép can nay, vi duc6 HTURAIE
“nha cta t61” va hé théng s€ thuc hién céc budc
nhu sau:

a) Tim nhimg Kky tu dac biét: day 1a cong
viéc dau tién hé thong can lam 12 tim nhitng ky
ty dac biét va sau d6 tich né ra nhiing ky tu
dang sau né, céc ky tu dic biét & day gdm -2, -

b) Thay thé bang ky hi¢u la tinh: sau khi
tdch ra nhirng ky tu dac biét [: iUAJ_8 cong
viéc tiép theo 1a thay thé bang ky hiéu La tinh.

¢) Gin v6i ngir liéu huin luyén: nhiing ky
hi€u La tinh dugc tap hop lai va sau d6 so sanh
v6i ngit liéu hudn luyén.

Ngir liéu
hudn luyén

am), FC: foot consonant (phu dm phu),

D: diacritic (ddu), V: vowel (nguyén am), I: independent vowel (nguyén am doc 1ap).
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Trong chuan Unicode, coeng nyo va om
thuong dugc tach xa hon, va mot tir hoan chinh
duoc trinh bay bdi nam ky tu dugc mat ma.
M3i cau dua vao, hé théng tam thoi tach ky tu
ddc biét va kiém tra m tiét theo dir liéu huén

luyén sau d6 t6 hop lai am tiét d6 thanh tir va so
sanh trong tr dién Khmer (Chhoun Nat
dictionary, official Khmer dictionary) cho dén
khi thu dugc cum tir hoan chinh.

Mot thi dy nhu trong doan sau:

Dit liéu dwa vao:

Két qua tach thi cﬁng
gsmg GIoa - 181 - [UIg - A

Két qua tach tw dong:

Dich:

Agmssminiawuampsdisuns aelifiSiunaluig)asigniniwgini

nﬁm Mg -fmigi - mrmm UM - Lnﬁiﬂg -UgRs- 19l -

ﬁs|m\m5|§s|m|:‘|smﬁ3| mmmmmiﬁmtﬁsmm[9M|t91|t§5|3|%|tm"ﬁ|ftm|gej'a\
[“1|§1 Hmmmmmmmmmwimm ferg I AY M

Campuchia kéu goi cdc cong ty nde ngoai dau tu thém nira trong linh vire vidn thong di déng & Campuchia.
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4.2. Phuwong phdp tiép cdn dua trén tir

Phuong phdp khop t&i da (Longest-
Matching). Phuong phap nay, nguoi ta s€ duyét
mot ngt hodc ciu tu trdi sang phai va chon tur
c6 nhidu am tiét nhat c6 mat trong tir tir dién
Khmer (Chhoun Nat dictionary, official Khmer
dictionary) va ct thuc hién ldp lai nhu vay cho
dén hét cau. Dang don gian ciia phuong phép
ding dé giai quyét nhap nhang tir don. Gia sir
c6 mot chudi ky tw C;, C,, ..., C,. Nguoi ta s&
4p dung phuong phdp tir dau chudi. Dau tién
kiém tra xem C; ¢ phai Ia tir hay khong, sau d6

kiém tra xem C,C, c¢6 phai 1a tir hay khong.
Tiép tuc thuc hién nhu thé cho dén khi tim duoc
tir dai nhat. Dang phtic tap dang nay la phan
doan tur. Thong thudng ngudi ta chon phan
doan ba tir c6 chiéu dai toi da. Thuit todn bt
dau tir dang don gian, cu thé 12 néu phat hién ra
nhitng céch tich tir gdy nhap nhing, nhu & vi du
trén, gia su C, la tir va C,C, cling 1a mot tir, khi
d6 chiing ta kiém tra ky tu ké tiép trong chudi
C,, C,, ..., C, dé tim tit ca céc doan ba tir c6
bt dau véi C, hodc C,C.

Thi du minh hoa nhu trong doan sau:

Ditliéu dwra vio:

Ké"'t quﬁ tach thit cong:

33

‘.?iﬁ_ig GRUE -8l - (uig e - AEm
Két qua tach tw dong:
F 1

&
gredguada el e A Agm
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5. Panh gia két qua

Hé théng CONE dugc trién khai tai Trung
tdim MICA, Truong Pai hoc Bach khoa Ha Noi,
nham cung cép hoc liéu dién tir cho cac Viét
Nam, Lao va Campuchia. Nguoi dung truy cap

? Teachers
Management %
staff

Administrator

Group of Experts

CONE tir trang tin Internet. Nguoi ta can ding
nhap hé thong theo tai khoan da duoc cép phat.
Viéc sir dung giao thic HTTP dé truyén kién
thirc phuc vu d2o tao 1a phit hop trong diéu kién
va mdi trudng kinh té xa hoi cua Viét Nam, Lao
va Campuchia.

[ ] L
MICA Server ITC Server

e
Internet

Researcher

Guests i

\\
i
X
NS - Group of Users
NOUL Server

Hinh 5. M6 hinh ctia h¢ thdng.

Hh ternationa Research

::: Home :2: :z: Login :: Search o ::: Contact :x: 22 Help o2 More languages: English  [v]

B(E

Password

mLogin::
This database contains
educational resource for
teacher, students and courss
writer,
There ars several membership
categaries.
You need an Authorization Code
delivered by the Administration
Staff to create an account.

The COME project
http /fwww . rnica.edu.vn/cone,

International Research Center
MICH
hittp:fwiw rnica.edu.vn

Institut de IaTechnalogie du
Cambuodge

Q+gm

Book

& collsction of sheets of
paper, parchment or other
material or data with 5 piece

Collaborative Open Network for Education

Pedagogical documents
The art or sciemce of
teaching, The word comes
from the ancient Gresk
of text written on them, paidagogos, the slave who
bound together slong one took little boys to and from
edge within covers. A book is school as part of paideia. The
alsa a literary wark or & main division of such & work. | word “paidia® (nai&id) refers to children, which is why
# book produced in electranic format is known as an | some like to make the distinction between pedagegy
e-book. {teaching children) snd andragagy (teaching adults).

Science papers

Is a thin, flat material
praduced by the compression
of fibers. The fibers used are
usually natursl and composed
of cellulose.  The  most

Multimedia documents

Is the use of several media
(5.9 text, sudio, araphics,
animation, video) to convey
information. Mulfimedia alsa
refers to the use of comouter

Hinh 6. Trang chu cia CONE trén Internet.
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Trung tim MICA c6 thé dam bao ngudn tu
lidu hoc tap bang tiéng Viét. Mot phan do ngudi
Viét da dau tu nghién ciru vé xur 1i va téng hop
tiéng Viét, xir 1i van ban tiéng Viét. Vi vin
ban tiéng Khmer, cic két qua nghién ctru da c6

LTI R Y
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khong miy kha quan. Can thiét c6 md hinh t6
chirc dit liéu vin ban tiéng Khmer voi cic dic
thti ngdn ngit, nglr cadnh sir dung ngbn ngit va
ngudn tir vyng tiéng Khmer.

Research

it Home ::: zi: Login i iz Search i

iz Contact :::

Search

@)dﬂ

You are Iugm as Admm
ogouts:

Administrator
Search Engine
Databases Management
User Management

Collaborative Open Network
for Education Books

O

Papers

E

Languages: | any language ~

i

Please choice the material you want to search

Thesis

O

Course Report Project Conference All

O O O L] O

By:lKeyWUrd '||

Search :::

Copyright 2008 MICA.

webmaster

Hinh 7. Chirc ning tim kiém.

Trong thir nghiém nay, tap van ban thu
nghiém duogc xay dung, voi trén 50 van ban
tiéng Khmer va két qua thir nghiém tich tir
déanh gi gitra trén sy két hop cua hai d¢ do: do
bao phu (Recall), do chinh xac (Precision). Tu
két qua tra vé, ching ta c6 thé biét duogc kha
ning tich tir ciia hai céch tiép can trén. Do bao
phi 12 ti 18 gifta cdc tir tich ding tra v& trén
tong sb céc tir duge trong co so dir lidu. Trong
khi d6, d6 chinh xac l1a ti 1¢ gitta cac tu tach
duoc ding trén tr tach dugc.

Tép van ban thtr nghiém trén 50 van ban
tiéng Khmer va két qua ctia cich tiép can dua
trén tir dién dat duoc: 95% tir diing va tiép can
dwa trén nguyén tic 12 85%.

6. Két luan

Sau khi xem xét hai hudng tiép can trong
tach tir tiéng Khmer, két qua chi ra rang phuong
phdp tach tir dita trén tir mang lai két qua c6 do
chinh xdc cao hén didu nay diéu nay c6 duoc
nhd vao tap tir dién 16n, dwoc danh ddu ranh
gidi gilra cdc tu chinh xac gitp cho viéc so sanh
dé tach tir cho céc vin ban tiéng Khmer duoc
t6t dep, tuy nhién d& nhan thay hiéu sudt cua
phuong phap hoan toan phu thudc vao tap tu
dién. Huong tiép can dua trén ky tu c6 uu diém
1a dé thuc hién, thoi gian thuc hién tuong dbi
nhanh, tuy nhién lai cho két qua khong chinh
xdc bang hudng tiép can dya trén tir. Hudng
tiép cén nay ndi chung phit hop cho cic tmg
dung khong can d6 chinh xdc tuyét ddi. Mdi
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phuong phéap déu c6 nhitng wu diém va nhuoc
diém riéng vi trong tiéng Khmer ngit nghia cua
tir c6 thé thay ddi theo ngit canh cho nén hudng
phat trién tiép theo 1a ghién ctru sdu vé ngit
nghia cua tir va ngitr canh cua cau trong viéc
tach tir n6i chung va tim kiém thong tin trong
hé théng hoc tiéng Khmer néi riéng dya vao
thong ké, dyua vao tir dién va dwa vao ngit phép.
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Approaches for segmenting words in Khmer language
in text database application

Ly Vattana

MICA Center, Polytechnic Institute of Hanoi, 1 DaiCoViet Street, Hanoi, Vietnam

Word segmentation is an important problem in processing Khmer language. Like Chinese and

Thailand, Khmer language has no space sign to distinguish words in a sentence. In this research, we
will analyse and compare two different approaches in Khmer word segmentation problem: Character-
based approaches and word-based approaches. This two appraches were tested in independent
language as Chinese and Thailand. This is one of solutions to Khmer word segmentation problem.



