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Abstract. This article presents our new method in order to automatically identify any languages
and coding systems used in a heterogeneous multilingual texts by the calculation of the characteristic
coefficient of the language and its coding on the different areas of documents.

Tom uh. Bai bao trinh bay mot giai phap moi de nhan biet tv dong cac ngon ngir va bo ma SIT
dung trong cac van ban da ngir khong thuan nhat bang each tim h~ so d~c tnrng cho ngon ngir va
bi? ma SITdung tren cac vung van ban khac nhau.

1. Mer DAU

Cach day khong lau, trong giai doan dau cua Tin h9C, hau Mt phan mern deu mci chi Xlr
li duoc dir lieu tieng Anh (hoac tieng Nga). Ngiroi Slr dung (NSD) bat bU9C co thoi quen lam
viec voi tieng Anh nhir la ngon ngir giao tiep chu yeu va may tinh chi Slr dung mot so bo rna
thong dung nhir EBCDIC, ASCI!.. .. Day la dieu tra ngai fi3:t Ian cho NSD khi can lam viec
trong cac ngon ngir, hay he viet (writing system), khong phai la tieng Anh. Ngay nay, khi
nhu cau Xlr li thong tin bang nhieu tlnr tieng khac nhau, khi may tinh va mang Internet diroc
Slr dung rong rai, thl viec nghien ciru, phat trien va irng dung cac h~ thong tin h9C da ngir
(multilinguality), dung ngon ngfr tv nhien (natural language), da tra thanh mot nhu cau tat
yeu va ngay cang diroc nhieu nguoi quan tam. Ngay tir nhirng nam 1980, ngirci ta bat dau
nghien ciru phat trien cac M thong Xlr li van ban da ngir, khong nhimg tren cac may tinh
chuyen dung d~c biet cua mot so nha san xuat (Xerox chang han [7]), ma ngay cang phd bien
tren nhirng may tinh thirong dung (PC, Macintosh, cac may Unix ... ) [9]. Nho nhirng tien b9
Q0tdiroc, NSD da co the lam viec cung hie voi nhieu ngon ngir khac nhau va Slr dung nhieu
b9 ma khac nhau tren cung mot may tinh, tren cung mot irng dung.

De thao tac tren cac dir lieu dang van ban, goi chung la cac trang van ban, viet trong mot
ngon ngir hoac trong mot nhom ngon ngir nao do, nguoi ta co the chi can str dung mot bo ma
nhimg cling co the Slr dung nhieu b9 ma khat nhau. Vi du b9 ma chuan IS08859-1 (ho$,c mot
so b9 ma khac nhir IS08879, CP1252, CP1258, ... ) diroc dung cho tieng Anh, tieng Dire ... va
mot so h~ viet Slr dung chir cai LaTin a cac mrcc Chau Au, nhir Phap, Y, Bo Dao Nha, Tay
Ban Nha, Ru-ma-ni .... Tieng Hoa co cac b9 ma nhir GB3212-80 diroc Slr dung a luc dia, JIS
C6226 a Nhat Ban, BIG-5 a Dai Loan. Rieng tieng Viet, da co rat nhieu b9 ma da diroc de
xuat va Slr dung pho bien nhir VNI, TCVN3-ABC, Vietware, VPS, BK HCM, VIQR, v.v ..
Hien nay, Unicode la bo ma dang dircc nhieu ngiroi khuyen khich tieu chuan hoa va Slr dung
Q0itra cho tat ca. cac h~ viet Slr dung tren may tinh.
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Tinh trang co nhieu b9 ma, moi bo ma co the sli dung cho nhieu ngon ngir, mot ngon
ngir sli dung nhieu bo ma khac nhau va tinh phong phu ve yeu to ngon ngir trong nc)idung
cac trang van ban xli li tren may tinh da gay ra nhimg kho khan rat Ian cho NSD khi nghien
ciru va phat trien cac ling dung da ngir, d~c biet la trong linh vue xu li ngon ngir tu nhien
(natural language processing). Do do, viec nhan biet ngon ngir va bo ma sli dung trong ID9i
kieu trang van ban da dong mot vai tro quan trong trong hau het cac thao tac xli li thong
tin, nhir dira VaG - dua ra thong tin, trao doi thong tin giira cac ling dung, kiem tra sua loi
chinh ta, sira loi ngir phap, tim kiern, chuyen ma, dich tv dong da ngir, v.v .. Khi can nhan
biet ngon ngir va bo ma sli dung, ngiroi ta thirong phan biet hai loai van ban: loai van ban
thuan nhfit (homogeneous) chi sli dung mot ngon ngir va mot bo ma, va loai van ban khong
thuan nhat hay van ban hon tap (heterogeneous) sli dung dong thai nhieu ngon ngir va nhieu
bo ma khac nhau.

Trong Muc 2 cua bai bao nay, chung toi gioi thieu hai phuang phap tieu bieu ling dung
cho cac trang van ban thuan nhat dang dircc sli dung hien nay, la thong ke tren cac day ki
tir co do dai xac dinh (n-gram method) va thong ke cac tir ngir phap d~c trtrng (grammatical
words method). Trong Muc 3, chung toi de xu at giai phap moi cho phep nhan biet tV'dc)ng
cac trang van ban da ngir khong thuan nhat bang each tirn mot he so tirong quan (correlative
coefficient) tir cac h~ so d~c tmng (characteristic coefficient) cho ngon ngir va bo ma su dung
tren cac vung van ban.

2. NHAN BIET NGON NGU VA BO MA
TR6NGvANBANTHUlNNHiT

De nhan biet nhirng ngon ngir nao va nhimg bo ma nao da diroc sli dung trong van Mn
thuan nhat dang xet, ngiroi ta tien hanh nhan biet qua hai buoc [4,5,6,13]: biroc cfau tien
la khci tao cac mo hinh ngon ngir (linguistic models), bircc tiep thee la sli dung cac mo hinh
ngon ngir da khoi tao nay de thirc hien nhan biet tren van ban. Sa do trong hinh 1 diroi day
bieu dien hai biroc cua qua trinh nhan biet.

Van ban
ngu6n can
nhan biet

B¢ nhan biet Ket qua
nhan bier
ngon ngiI
va b¢ ma

Biroc 2:
nhan biet

Biroc I:
khoi tao
mo hinh

Hinh 1. Sa do bieu dien qua trinh nhan biet ngon ngir va bo ma
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Biroc kho i tao, con diroc goi la biroc "day may h9C", bao gom viec tao dung mo hinh
va hop nhat mo hinh. Noi dung viec tao dung mo hinh la qua trinh thong ke tan suat xu at
hien cua day cac ki tv trong cac tep van ban mau d6ng vai tro "bai h9C" da diroc chuan bi
truce. Hien nay, nguoi ta da de xuat nhieu plnrong phap "day may h9C" khac nhau can cir
vao each nhin nhan sir xuat hien lien tiep cua cac ki tv trong van ban. Dien hinh la phuong
phap thong ke tren cac day cac ki tv c6 d<)dai xac dinh va plnrong phap thong ke cac tir ngir
phap d~c tnrng cho mot ngon ngir.

Cac tep dir lieu van ban "bai h9C" hru giir thong tin ve mot ngon ngir va bo ma xac dinh
de xay dirng rno hinh ngon ngir tuang irng. Vi du tep fr-utf8.txt hru giir thong tin tieng
PMp (French) Slr dung ma UTF-8, tep en-cp1252.txt hru giir thong tin tieng Anh (English)
SIT dung ma CP1252, V.V .. Sau khi "day may h9C", moi mot mo hinh diroc tao ra se chira noi
dung la cac lap ki tv va tan suat xu at hien tuang irng cua chung, d6 la cac tep fr-utf8.mod,
en-cp1252.txt, V.V .. Viec tiep theo la hop nhat cac mo hinh nay de nhan diroc mot mo hinh
ngon ngir duy nhat, chang han do la tep modele.mod, danh cho tat ca cac ngon ngir va cac
b9 ma.

Biroc nhan biet Slr dung mo hinh da kho i tao de doan nhan mot van ban dira vao bat
ky, goi la van ban nguon, da diroc viet trong ngon ngir nao va da Slr dung nhirng bo ma nao.
Trang biroc nay, nguoi ta goi lai phuong phap da Slr dung trong biro'c khoi tao de xay dimg
mo hinh (thong ke theo d<)dai hay theo tir ngir phap d~c tmng).

2.1. Plnro'ng phap thong ke theo d9 dai cua tir

Y tirong cua phuang phap la nhan biet sir l~p lai cua mot day cac kf tv c6 d<)dai co dinh
nao d6 trong mot van ban. Tuy theo ngon ngir ma so ran xuat hien cua mot day ki tl! nhir
vay la nhieu han hay it han. Vi du, trong tierig Anh, cac tir clnra day ki ttr tan cling la ck
nhieu han trong tieng Phap, nlnrng trong tieng Phap, cac tir ket thuc boi day ki tir ez lai
nhieu han trong tieng Anh. VI vay, phtrong phap nay thong ke tan suat xuat hien cua cac
day ki tv diroc phan theo lap c6 d<)dai co dinh ti khac nhau, goi la mo hinh n-gram, ti = 1,
n = 2, n = 3, V.V .. Mo hlnh n-gram c6 the ap dung cho mot gia tri ti xac dinh hoac Slr dung
ket hop nhieu gia tri n cho viec nhan biet.

Vi du, cau tieng Phap "Les chiens et les chats sont des animaux" (dtch ra tieng Viet: cho
va mea deu la nhirng con vat}, nguoi ta thu diroc cac mo hinh n-gram tirong irng nhir sau
(cM y dau _ trong b<) la dau each giira cac tir trong cau).

Bdng 1. Thong ke tan suat xuat hien theo d<)dai n trong mo hinh n-gram

Lap d<)dai ti = 1 Lap d<)dai n. = 2 Lap d<)dai ti = 3
Day ki tu Tan suat Day ki tv Tan suat Day ki tir Tan suat

- 7 s_ 4 es_ 3
s 6 es 3 les 2
e 5 le 2 s : c 2
a 3 _c 2
ti 3 ch 2
t 3

Trong thuat toan "day may h9C", ngiroi ta Slr dung mot vong l~p de thong ke (dern) tan
suat xu at hien cua cac day ki tv thuoc cac lap ki ttr d<)dai Ian hrot n = 1,2,3 ... , tir mot tep
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tieri hanh nhan biet ma va ngon ngir.

Van ban
nguon,
kh6ng

thuan nhat

PAILES

Ket qua

I 15 FR CPI252

16 25 EN CPI252

26 80 VN TCVN3-ABC

Phan vung

~

Hinh 2. Cong cung nhan dang van ban khong thuan nhat

Nhan dinh

t
( T<:to ket qUa)

PAILES co ba khoi chirc nang chinh la phan vung, nhan dinh va t1?-Oket qua:

• Khoi phan vung co chirc nang c~t van ban nguon ra thanh tung vung nho han de xern
xet. Moi vung duoc xac dinh boi vi tri cua ki tv dau vung va vi tri cua ki tv cudi vung. each
tinh vi tri theo kieu lily tien ke tir 1 tro len. Vi du vung dau tien cua van ban co c~p vi tri
la (1, nvl), vung 2 la (nvl + 1, nv2), V.V ...

• KhOi nhan dinh heat dong nhir sau:

- Kiem tra vung diroc c~t ra co la thuan nhat hay khong?

- Neu thuan nhat thl tien hanh xac dinh vung nay da su- dung bo ma nao cho ngon ngii
nao nho mo hinh ngon ngir. Tidp tuc xac dinh vung tiep theo.

eu khong thuan nhat thl quay len khdi phan vung de tiep tuc c~t thanh cac vung nho
han nira de sau do nhan dang 11?-i.Qua trlnh tiep tuc cho den khi khong con van ban de nhan
dang.

• Khoi tao ket qua t1?-Ora mot bang liet ke. Moi dong cua bang, tirong irng voi mot vung
van ban thuan nhat da dt ra, cho biet vi tri ki tv dau vung, vi tri ki tv cuoi vung, ten cua
ngon ngir va ten bo ma su- dung cho vung van ban nay.

Vi du: Cia su- ta co doan van ban song ngir sau day:

Tong thong Phap C. Si-rac khi phat bieu tren Dai truyen hinh TF1 ve cuoc chien tranh
tai l-rac da nhan dinh ding van de nay da diroc biet den tir lau (riguyen van tieng Phap:
"C'est un probleme qui date de longtemps"). Ong khang dinh Phap gill' virng lap tnrong
phan doi chien tranh diroi bat ky hlnh thirc nao.

Khi thirc hien, PAILES da c~t doan van ban nguon (tong cong 304 ki tu) ra thanh ba
vung thuan nhat, Ian hrot la: {Tong thong ... tieng Phap.}, {"C'est ... longtemps").} va
[Ong ... hinh thir-: nao.}.

Sau khi phan tich, PAILES t1?-Ora bang liet ke ket qua nhir sau.
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Bdng 2. Ket qui phan tich bang phirong phap tirn he s6 d~c tnrng theo vung

Vi trf dau vung V] tri cu6i vung Ngon ngir B9 ma
1 173 Tieng Vi~t TCVN3-ABC

174 217 Tieng Phap CP1252
218 304 Tieng Vi~t TCVN3-ABC

3.3. TIm he so ttro'ng quan tit cac h~ so d~c trtrng

Trong PAILES, kh6i nhan dinh co nhiem V1,lnhan biet vung van bin dang xet Slr dung
b9 ma nao va dU'Q'Cviet trong ngon ngir nao. Dg co thg nhan biet, ta can phai tim he s6 d~c
tmng l phan anh 0,9 tin c~y (certainty) cho moi ngon ngir va bo ma tirong irng. H~ s6 d~c
tmng l diroc xac dinh dira tren tan suat xuat hien cua cac lap ki tv trong rno hinh ngon
ngir cua van bin can danh gia.

Slr dung h~ s6 d~c tnrng, chung ta tinh h~ s6 tirong quan q giira hai ngon ngir dg co
dircc gia tri cao nhat theo cong thirc (2) nhir sau:

Trong do:
h la he s6 d~c tnrng cao nhat, diroc tinh trong cong thirc (1) d6i voi mo hinh ngon ngir
dang xet co gia tri Ian nhat;
l2 la h~ s6 d~c tnrng thir cap, dU'Q'Ctinh trong cong thirc (1) d6i voimo hinh ngon ngir dang
xet co gia tri Ian thir hai.

PAILES se Slr dung h~ s6 tirong quan dg danh gia mot vung van bin dang xet co thuan
nhat hay khong. Neu he s6 tirong quan cua mot vung van bin nho ho'n mot gia tri xac dinh
A nao do thi phai tiep tuc chia ciit vung nay dg nhan diroc nhirng vung nho hen, ma moi
vung co thg la thuan nhat. Gia tri A diroc chon theo cong thirc tuong irng theo cong thirc
(1) va tuy thuoc vao kha nang chinh xac khi danh gia mot doan van bin co d9 dai t6i thieu
la bao nhieu (doan van bin danh gia cang dai thi d9 chinh xac cang cao), trong PAILES,
chung toi chon A = 0,25.

II - l2
q = -l-I-' (2)

Vf du tren mot doan van bin danh gia, gii Slr ta tinh diroc h = 0,7, l2 = 0,3, khi do:

= 0,7 - 0,3 = ° 57
q 07 ",

do q > A, ket qui dira ra chinh la ngon ngir va bo ma trong mo hinh ngon ngir dang xet
tuong irng voi h. Nhirng neu II = 0,7 va l2 = 0,6, hie do tinh diroc q = 0,14 < A, ta nhan
dinh doan van bin dang xet la khong thuan nhat (vi co thg clnra nhieu hon mot ngon ngir
hoac chira nhieu hon mot b9 ma). Luc nay, can phai chia doan van bin nay thanh cac doan
nho hon dg danh gia hoac bU9C phai ket luan theo h neu khong thg chia nho hon diroc nira.

3.4. Thuat toan nhan biet

Sau day la thuat toan chinh dg xay dung cong C1,lnhan biet ngon ngir va bo ma trong
cac van bin da ngir khong thuan nhat PAILES.

Input: Van bin nguon khong thuan nhat can nhan biet.
Chon gia tri A.
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Output: Ket qua phan vung cung voi ket qua nhan biet ngon ngir va b9 ma str dung
tucmg irng.

Begin
Kho: tao cac mo hinh ngon ngir
Repeat

G9i thu tuc phan vung de l;'LYra mot vung van ban can danh gia
Tfnh gia tri he so tucmg quan q = (h - l2)/h
If q > A Then

Chon ngon ngir va bo ma theo he so d~c tnrng cao nhat h
Else

If D9 dai cua vung diroc ciit dtl Ion de phan chia diroc
Then

Tiep tuc goi thu tuc phan vung de lay ra mot vung van ban nho hem
Else

Chon ngon ngir va b9 ma tucmg irng voi h
EndIf

End If
U nt il Cho den khi xu ly het cac vung trong van ban
G9i thu tuc tao bang liet ke ket qua

End

Trong thu tuc phan vung, chung ta co the sir dung nhieu phirorig phap khac nhau de
ciit van ban thanh cac vung van ban nho hem, nhu ciit theo cau (moi cau ket thuc boi mot
dau cham cau), ciit deu van ban thanh cac lop co d9 dai bang nhau, hay co d9 dai bien doi.
M~t khac, co the su dung ket hop nhieu phuang phap nhan biet khac nhau tuy thuoc vao

d9 dai cua cac vung van ban can diroc nhan biet.

3.5. Danh gia ket qua str dung cong cV PAILES

Sau day la bang ket qua cho biet d9 tin cay b~ng each su dung mot so cong cu nhan
biet so sanh voi cong cu PAILES cua chung toi cho van ban dong nhat tren mot so ngon
ngir quen thuoc co d9 dai cau tir 20 den 200 chir.

Ng6n ngu B(j ttui D(j tin c~y
(tieng) su d7fng SILC Xerox Textcat Stochastic PAILES
Anh CP 1252 100,00 98,50 65,00 98,00 96,50
Phap CP 1252 87,00 88,50 92,50 88,00 93,00
Duc CP 1252 90,00 92,00* 87,00* 90,00* 92,00

A R~p CP 1256 91,00 88,00 92,00 * 85,00
y CP 1252 88,00 90,00* 90,00* 93,00* 90,00

Bo Dao Nha CP 1252 85,00 90,00* 93,00* 95,00* 91,00
Nga KOI8-R 80,00 60,00 80,00 * 89,50

Bdng 3. So sanh d9 tin cay (%) su dung cac cong cu nhan biet van ban dong nhat.
Cac dau * cho biet c~p ngon ngir va b9 ma khong ton tai trong cong cu dang xet
hay can chuyen ma van ban truce khi nhan biet
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Han BIG5 0,00* 70,00 85,00 * 75,00
Han GB 2312 85,00 80,00 83,00 * 80,00
Nh%t SHIFT-JIS 90,00 77,00 89,00 * 89,00
Nh%t EUC-JP 80,00 92,00 80,00 * 78,00

Vi~t Nam VPS * * 99,00 * 81,00
Vi~t Nam TCVN3 * * * * 76,00
Vi~t Nam UTF-8 * * * * 56,00
Viet Nam VNI * * * * 66,00

Nhin vao bang ket qua, ta nhan thay cong cu PAILES luon luon cho ket qua trong moi
tnrong hop va xd- ly diroc cac van ban tieng Viet ma cac cong cu khac khong thg thirc hien
diroc. Boi vai cac van ban khong dong nhat, chung toi nhan diroc ket qua nhir sau.

Bdng 4. So sanh di? tin cay (%) cho cac van ban khong dong nhat.

Ng6n nqii B9 mii su d'l}ng So diu nluui bitt So ciiu flung -D9 tin c~y
I 1000 998 99,80

Phap UTF-8 1000 1000 100,00
Tay Ban Nha CP 1252 1000 990 99,00

Buc CP 1252 1000 993 99,30
Bo Bao Nha CP 1252 1000 995 99,50

y CP 1252 1000 990 99,00
Nga KOI-8 1000 1000 100,00

Vi~t Nam TCVN3 1000 900 90,00
Vi~t Nam UTF-8 1000 900 90,00
Viet Nam VNI 1000 850 85,00

Vietnamien VPS 1000 890 89,00

" A4. KET LU~N

Viec nhan biet ngon ngir va bi? ma sd- dung trong van ban (thuan nhat hay khong thuan
nhat.) co y nghia quan trong trong cac h~ thong xd- If thong tin da ngir. Viec nhan biet nay
giup he thong co diroc nhirng biroc lira chon cac xd- If thich dang cho tung ngon ngir va bi?
ma dang diroc sd- dung. Hien nay, van clma co diroc nhirng giai phap triet dg, siin dung
va thuan tien cho NSD khi ho can lam viec voi cac trang van ban da ngir. Viec a.e xuat
xay dung PAILES da giiip NSD mot phirong ti~n dg nhan biet ngon ngir va bo ma sd- dung
trong tung vung van ban da ngir khong dong nhat dang can diroc xd- If. Cong cu PAILES
co thg tro giup kiern tra loi chfnh ta va ngir phap bang each xac dinh tung vung dU'Q'Cviet
trong ngon ngir nao dg ap dung tir dign sira loi tuorig irng voi ngon ngir do. Trong viec
dich tv dong da ngir, PAILES co thg xac dinh ngon ngir nao hien dang diroc sd- dung tren
van ban ngucn dg goi trinh dich tirong irng sang ngon ngir dich. Ngoai ra, cong cu PAILES
co thg tfch hop vao cac h~ thong xd- If van ban da ngir dg thirc hien cac cong viec nhir xac
dinh str sai lech ma dg tv dong chuyen ve mot ma thong nhat theo yeu cau cua NSD, cho
phep chon phong chir thich ho-p dg hien van ban len man hinh, dira ra may in, v.v ...

Chung toi se tiep tuc phat trign cong cu nay dg ap dung vao h~ thong dich tv dong da
ngir UNL bang each nhan dang tung vung van ban dU'Q'Cviet trong ngon ngir nao, tir do xac
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dinh cap ngon ngir din dich (rigon ngir nguon va ngon ngir dich) de SI1 dung b9 dich tirong
img. Hien nay, chung Wi dang hop tac vai nhom GETA-CLIPS, IMAG, INPG-UJF-CNRS,
Cong hoa Phap de co the gap phan tham gia du an quoc te UNL dich tv dong cho 15 ngon
ngir (Anh, Phap, Dire, Y, Nga, Nhat, Han Quoc, Trung Quoc; Thai Lan, v.v.).
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