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Toém tat:

Trong bai bdo nay ching téi sé trinh bay tong quan vé viéc dinh danh ngén ngiv tw dong (LID —
Language Identification). Viéc dinh danh ngon ngir sé dwa trén cac ddic trung ciia tiéng néi nhw dm hoc,
ngir am, rang buoc dm vi, diéu tinh, hinh vi hoc, cu phap va cac hé tho”hg dinh danh ph(f bién nhur hé tho”hg
dinh danh ngén ngit twong minh va hé thong la hé thong dinh danh ngén ngit an. Dya vao cdc dic trung
ngon ngit va cac hé thé'ng dinh danh bai bao tié}? tuc trinh bay cac van d@é dat ra cho mét hé théng dinh

danh ngén ngir tw dong can phdi gidi quyét.
Tir khod: Pinh danh ngon ngir tw dong, LID.

1. Giéi thiéu

Con ngudi duge coi 1a nhitng hé théng dinh
danh ngon ngir tu dong ndi tiéng nhat thé gidi hién
nay. Pon gian, khi nghe mot hodc hai gidy tiéng néi
clia mot ngdn ngir quen thude, ho co thé dé dang
trich xuat cac dau hiéu cy thé dé xac dinh ngdn ngit
d6. Con nguoi st dung kién thirc nhu: tir vung, c
phap, ngit phap va ciu trac cau dé xac dinh ngén
ngir.

Tuy con nguoi 1a nhimg hé théng LID ndi
tiéng nhung ho lai mudn thiét ké cac hé théng LID
bang may méc nhdm tao ra cac hé thong tuong tac
ngudi - may phuc vu nhidu hon trong cong viée va
cudc sébng. Cac hé thdng LID nay ciing c6 kha nang
xéc dinh tiéng noi trong mot thoi gian ngan ma tin
hiéu tiéng noi phat ra boi ngudi néi. Mot hé LID ot
1a hé thong dam bao céc tinh nang chinh sau day ciia
mot hé théng nhéan dang ngdén ngir:

« Thoi gian dinh danh tiéng noi 1a nho.

« Hé thong khong phan biét véi bat ky ngon
nglt hodc nhém ngdn nglt nao.

« Hé thong luén dap tmg vé6i su thay doi
ngudi ndi, bién ddi giong, su bién ddi kénh, moi
truong. ..

« Hé thong phai don gian va viéc dua thém
ngon nglt moi vao hé théng phai dugc thyc hién
mot cach dé dang.

2. Céc dic trung ciia tiéng néi

Trén thuc t& c6 mot loat cac thong tin ma
con nguoi va may moc co thé sir dung dé phan
biét ngon ngit. O mirc do thap, cic dic trung
giong ndi nhu thong tin am hoc (acoustic), nglr am
(phonetic), rang budc am vi (phonotactic) va di¢u
tinh (prosodic) dugc st dung rong rai trong cac hé
théng LID. O mot mic do cao hon, sy khac biét
giita cac ngdn ngir c¢o thé duoc khai thac dua trén
hinh vi hoc (morphology) va cti phap cau (sentence

Khoa hoc & Cong nghé - S6 9/Thang 3 - 2016

syntax). Hinh 1 mo6 ta cac mirc khac biét gitta cac
dic trung khac nhau cua tiéng noi tir cac dic trung
& mirc thap dén cac dic trung & mirc cao dé nhan
dang ngdn ngit. Khi so sanh véi cac dic trung tiéng
ndéi & mae do cao hon, dac trung am thanh & mirc
d6 thap hon 1a d& thu duogc, nhung dé bi thay ddi
béi vi viée thay dbi ngudi noi hodc kénh déu cé thé
xay ra. O céc cap d6 dic trung cao hon, nhu nhitng
dac trung ct phap (syntactic features), dugc cho la
mang nhiéu théng tin ngdn ngir tach biét [1], nhung
nhiing thong tin ndy dugc st dung bdi nhiing hé
thdng nhan dang ¢ vén tir vung 16n va do d6 1a kho
dé c6 duoc no.

| Cu phap: Tt n-Gram |

?

| T vung: Tur |

| Piéu tinh: Théi han, tan s co ban, trong am |

| Rang budc am vi: n - Gram LM |

| Am hoc: MFCC, PLP, SDC, vv. |

Hinh 1. Cdc murc dac trung cua hé thdng nhdn dang
ngon ngir

2.1. Am hoc-Ngir 4m

Thong tin am hoc thuong dugc coi 1a muc
phan tich dau tién vé qua trinh tao tiéng noi. Tiéng
n6i khac nhau c¢é thé dugc phan biét & mot mirc do
tiy theo bién do am thanh va thanh phan tan s6 cua
song am [2]. Thong tin &m hoc la mot trong nhiing
hinh thirc don gian nhat ctia thong tin c6 thé tham
sO hoa dugc trong qua trinh nodi. Ngoai ra, thong
tin cap cao hon nhu thong tin vé rang budc 4m vi
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(phonotactic) va am tiét c6 thé duoc chiét xudt tir cac
thong tin &m thanh. Cac phuong phéap dugc str dung
rong rdi nhat 1 Linear Prediction, Mel Frequency
Cepstral Coefficient (MFCC), Perceptual Linear
Prediction (PLP) va Linear Prediction Cepstral
Coefficient (LPCC) [3, 4].

2.2. Rang budc am vi

Am vi hoc (phonology) 14 nghién ctru vé
hé thong am thanh ctia mot ngdn ngit cu thé hodc
trong ngdn nglt ndi chung va rang budc am vi
(phonotactics) la mot nhanh ctia &m vi hoc ma ¢ do
cac lién két am cuia cac ngdn ngir khac nhau la khac
nhau. Nhiing két hop cho phép cua 4m bao gdm céc
cum phu 4m va nguyén am duoc lién két theo mot
quy luét nao d6 [5]. Rang budc 4m vi 14 sy chi phéi
mot cach khac nhau vé am vi, dugc két hop tir cac
4m tiét hodc cac tir ngir khong gidng nhau giira cac
ngon ngir. Mot sé cum am vi hodc 4m tiét phd bién
trong mot ngdn ngir ndy c6 thé khong cé trong ngon
ngit khac, vi du cac cum am vi / st / 1a rat phd bién
trong tiéng Anh, trai lai no khong dugc cho phép
& tiéng Nhat,... Do do, thong tin rang budc am vi
mang nhiéu théng tin ngdn ngi rd rang hon nhiing
am vicua chinh ngén nglr d6 va né thich hop cho
viéc khai thac cac dac thu ciia ngdn ngir.

2.3. Diéu tinh

Di¢u tinh (prosody) la mot trong nhiing
thanh phan quan trong trong viéc nhan thirc bing
thinh gidc ctia con nguoi. Giai di¢u, trong am, thoi
han, cudong @6 va nhip di¢u la cac mat chinh cua
diéu tinh va n6 thay doi khac nhau tir ngon ngir nay
sang ngdn ngit khac. Thong thuong tan sb co ban
(fundamental frequency) dwoc sir dung dé biéu dién
cac giai di¢u cua dm, cudong do dugc str dung dé chi
ra trong am va chudi thoi han dugc st dung dé dai
dién cho nhip diéu. Mot s6 am vi duoc dung trén
cac ngon ngir khac nhau va dac tinh thoi gian cua
no6 s€ phu thude vao cac rang budc am vi ciia ngdn
ngit. Cac biéu hién cua diéu tinh rang budc vé ngon
ludn, truyén tai mot vai thong tin quan trong lién
quan t6i ngdén ngir.

2.4. Hinh vi hoc

Hinh vi (morpheme) 1a don vi nho nhat vé
mat nglt phap cua mot ngoén ngr va la don vi nho
nhit ¢6 nghia ciia ngon ngit d6. Linh vuc danh
cho nghién ctru hinh vi dugc goi 1a hinh vi hoc
(morphology) [6]. Hinh vi khong hoan toan gidng
nhu mot tir. Sy khac nhau gitra hinh vi va tir 1a hinh
vi c6 thé hodc khong dung riéng con tir thi dimng
tiy . Khi dimg riéng, hinh vi dugc xem nhu 1a géc
tir (root) vi ¢ nghia cua riéng n6 (ching han hinh
vi cat trong tiéng Anh) con khi hinh vi phu thudc
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vao hinh vi khac dé biéu dién mot y nao do, no tro
thanh phu t6 (affix) vi lac d6 ¢6 chirc niang ngit phap
(ching han, -s trong cats dé cho biét s6 nhiéu). Mdi
tir ¢6 thé bao gdm mot hodc nhiéu hinh vi. Nhu vay
hé thong nhan dang ngon ngir ty dong co thé duge
thuc hién & cAp do tir bang cach kiém tra dic diém
riéng cua hinh thue tir.

2.5. Cu phap

Trong ngdn ngtt hoc, cu phap (syntax) la viéc
nghién ctru vé cac nguyén tic va quy tic anh huong,
cach ma céc tr ghép véi nhau trong mot cau. Cac
mau cdu khac nhau qua cdc ngén ngir khac nhau.
Ngay ca truong hop mot tir don dugc chia s¢ boi
hai ngdén ngir khac nhau, nhung trong van canh (vi
du nhu céc tir dimg trudce va cac tir theo sau) c6 thé
khac nhau gitra cac ngdén ngir [7]. Viée tich hop tr
vung va ngir phap, bang cach khai thac thong tin vé
hinh vi hoc va ct phép, dan dén cai thién trong cac
hé thdng nhéan dang tiéng noi va viéc dua cac thong
tin nay vao hé théng LID di dat duoc mot sb thanh
céng nhit dinh. Tuy nhién, viéc xay dung cac tu
dlen va ngir phap dua trén tir cho céc hé théng LID
can mot nd luc dang ké so véi viéc chi dimng o 0 muc
ngit 4m. Cac hé thong sir dung cac thong tin vé hinh
vi hoc va ct phap hién nay khong phai 1a phd bién.

3. Céc hé théng dinh danh ngdn ngir

Céc hé thong LID dién hinh bao gdm céac hé
thdng con sir dung mot s hodc tit ca cac loai thong
tin da néu trén dé danh gia sy gibng nhau nao do6
cua cac ngdn nglr khac nhau va viéc danh gié tur cac
hé thong con nay duoc ket hop dé dua ra quyét dinh
cubi cling vé ngdn ngir can dlnh danh.

Hinh 2 13 so d6 khdi tong quan cta hé thong
LID sir dung vdi tit ca cac mirc thong tin. Tuy nhién,
khong can thiét cho mot hé théng LID phai lam nhur
vay, va thuc sy cac hé thdng LID ciing khong lam
nhu vay. Cac phuong phap phd bién nhét 14 sir dung
thong tin am hoc (acoustic) va rang budc am vi.

Trén thuc té cac hé thdng dinh danh ngén
nglr tw dong co thé dugc chia thanh hai loai d6 1a hé
thong dinh danh ngén ngir trdng minh va hé thong
dinh danh ngdn ngi an.

3.1. H¢ thong dinh danh ngén ngir twong minh

Hé thong dinh danh ngdn ngit twong minh
duoc thé hién trong Hinh 3. Nguyén tic hoat dong
ctia hé thong 1a ban dau dit liéu tiéng noi s& dugc
dwa vao bo tién xir ly, sau d6 dit liéu cua cac ngdn
nglr khac nhau da dugc xac dinh s€ dugc dua vao
cac bd nhan dang ngdn ngir cu thé. Tai cac bo nhan
dang ngdn ngtr thong tin s€ dugc xur Iy va dua ra bo
phan loai, cudi cung hé thong s& dwa ra két qua ngon
nglr dugc nhan dang.
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Hinh 3. Hé thong dinh danh ngén ngit twong minh

Nhiéu két qua nghién ctru tmg dung hé thong
dinh danh ngén ngir twong minh di dugc cong bd
trén thé giéi. Lamel va Gauvain [8, 9] d4 st dung
bd nhan dang 4m vi nhu 1a budc xir Iy dau tién dé
thyc hién nhiém vu dinh danh. B nhén dang am vi
cho tiéng Phap va tiéng Anh da duoc xdy dung va
sir dung song song. Tin hiéu tiéng noi cia bat ky
ngodn ngit nio trong sd hai ngdn ngir nay duoc hai
bd nhan dang 4m vi xir Iy song song. Ngon ngit gan
v6i mo hinh ¢é tinh twong dong cao nhat s& dugc
xem 13 ngdn ngit cua tin hiéu tiéng noi & dau vao.
Berking va cong su [10] da xét mot tap hop cha céac
4m vi cta 3 ngdn ngir khac nhau nhu tiéng Anh,
tiéng Nhat va tiéng Ptrc. Ho da khai thac tim kiém
va sir dung chi cac am vi nay dé phéan biét t6t nhat
ting cap ngdn ngir. Hazen va Zue [11] da theo dudi
viéc su dung chi mdt b nhan dang am vi & dau vao
cho nhan dang da ngon ngir thay cho viée st dung
bd nhan dang am vi phu thudc ngoén ngir va da Kkét
hop cac thong tin di¢u tinh, am hoc, ngir &m suy
dién tir tiéng noi trong khudn kho thong ké.

3.2. H¢ thong dinh danh ngén ngir i"in
Hg¢ thong dinh danh ngdn nglr an dugc mo ta
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trong Hinh 4.

Nguyén Iy hoat dong ctia hé thong 1a ban dau
dir lidu tiéng noi dugc dua vao bo tién xur 1y, sau
d6 dir liéu dwa vao bo trich loc dic trung dé lay
ra didc trung cia cac ngdn ngit, tiép theo dir liéu
duogc dua vao md hinh ngon ngir khac nhau (cac mo
hinh ngdn ngit khac nhau s& xir 1y va cho biét cac
dic trung cua timg ngdn ngir khac nhau). Tiép theo
thong tin s€ duoc dua ra bo phan loai va cho ra Kkét
qua ngdn nglr dugc dinh danh.

Céc két qua nghién ctru ing dung hé thong
dinh danh ngdn ngir 4n da dugc cong bd trén thé
gidi nhu: Carrasquillo PAT [12] hay Wong E [13]
da si dung mo hinh hdn hgp Gaussian trong hé
thong dinh danh ngén ngir. Campbell et al. [14],
Zhai et al. [15] and Castaldo et al. [16] da ung dung
SVMs (Support Vector Machine) cho nhi¢m vu
dinh danh ngon ngir va da cho két qua cai thién hon
so v6i phuong phap tiép can dung GMM (Gaussian
Mixture Model). Hay Chung-Hsien [17] va cOng su
da thuc hién phan doan ty dong va nhan dang giong
n6i ctia hon hgp ngdn ngit sir dung delta-BIC (delta
- Bayesian Information Criterion va GMMs LSA
(Latent Semantic Analysis).
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Hinh 4. Hé thong dinh danh ngén ngit dn

4. Mt s6 vin dé dit ra cho hé théng dinh danh
ngon ngir

Viéc dinh danh mét ngdén ngir ma khong co
su hiéu biét vé& ngdn ngit d6 1a mot thach thirc rat
16n. Trong linh vuc dinh danh ngén ngilr, nén gia
thiét ring khong co phd hodc bét ky kiéu thong tin
nao khac ctia nguoi nodi da hién dién trong tap tham
chiéu. Viéc so sanh giita mau can nhan dang va cac
mau tham chiéu lu6n xuit phat tir cac phat ngon
khong bi rang bugc cta hai nguoi ndi khac nhau.
Nhu vay, gitta hai phat ngdn do6 luon c6 su khac biét
nhu ndi dung phat ngdn, ngudi noéi, moi truong ghi
4m va ngdn ngit. Vi thé, dé dinh danh cac ngon ngir
khac nhau, ngoai ndi dung noi, nguoi noi va moi
truong ghi 4m khac nhau sé& 1 nhitng van dé quan
trong. C6 thé néu chi tiét vé nhitng vin dé nay nhu
sau.

« Bién d6i vé dic tinh ciia ngudi néi. Ngudi
n6i khac nhau s& c6 sic thai néi khac nhau, diéu nay
lam tang tinh bién d6i hay bién thién dic tinh ngudi
no6i dbi voi cac rang budc dit ra ngay trong ciing
mot ngdn ngit. Vi vy can vé hiéu hoa sy bién doi
nay khi m6 hinh héa ngdn ngir.

« Bién dbi vé& ngir diéu. Ngir diéu lién quan
cha yéu dén phat am. Tir ngit diéu, ta c6 thé nhan ra
nguoi noi ¢ giong tu nhién ban xur hay khong. Tuy
nhién, s€ gap phai kho khan khi mo ta sy khac biét
vé ngir diéu.

« Bién ddi vé méi truong va cac dic tinh
ctia kénh truyén dan. Cac dic tinh cua tin hiéu tiéng
n6i chiu anh hudng nhiéu cua diéu kién moi truong
trong d6 dir liéu dugc thu thap hodc dugc truyén
dan. Cac yéu t6 nay c6 anh huong dang ké dén cac
dic trung dugc trich xuét tir phan tich phd ngén han.
Do d6, can phai ¢ cac dic trung it chiu anh hudng
cliia mo truong va kénh truyén dan dé c6 mot hé
thng nhan dang t6t ngdn ngit.

« Bién ddi vé phuong ngit. Phuong ngir 14 su
da dang ctia ngdn ngit theo khu vyc va theo tap thé
cu dan dugc phan biét theo cach phat am, ngit phap,
tr vung va dac biét 1a sy da dang cta tiéng noi khac
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v&i ngdn ngit van hoc chuan hodc nguyén mau tiéng
noi ctia nén van héa ma phuong ngir do ton tai.

 Tinh tuong ty cla cac ngon ngir. Co nhiéu
su tuong tu gilra cac ngdn ngr. Chang han phan 16n
cac ngon ngir An D6 ¢6 chung tap gdc tir va ciing
theo cau truc ngir phap tuwong tu.

« Viéc trich chon va biéu dién diéu tinh dic
trung cho ngdn ngir. Cac dic trung vé tinh diéu nhur
thanh di¢u, thoi han, cuong d9, trong am, nhip di¢u
1a thay ddi ddi voi cac ngon ngir khac nhau. Nhung
ban chét cua cac dic tinh nay khoéng dugc dinh
nghia r6 rang. Ching han, nhip diéu ciia mot ngoén
ngit nao dy c6 thé dugc cam nhan do su ké tiép
ctia cac am tiét, nguyén am, bién thién bién d6 dot
ngot, thanh di¢u di 1é€n hodc di xuéng song thuc su
van chua hiéu 16 chiing. Hon nita, khong c¢6 sin cac
ky thuat thich hop xtr 1y tiéng noi nham biéu dién tri
thirc ngudn ¢ mirc cao gidng nhu di¢u tinh. Do vay,
viéc trich rat va biéu dién diéu tinh chuyén biét cho
ngon ngir hﬁy con la diéu kho khan.

C6 thé thay rang, viéc dinh danh mot ngon
ngit s& thuan lgi hon néu cac ngdn ngit can dinh
danh rat khac biét nhau (tirc 1a tap cac am vi 1a hoan
toan khac cho mdi ngoén ngir). Miac du vay, tit ca
cac ngon ngir chia sé mot tap la chung cta cac am vi
vi phan 16n cac ngon ngit c6 chung mot goc.

5. Két luan va hwéng phat trién

Bai bao di trinh bay cac dic trung cia tiéng
noi va cac dic diém cua tung dac trung; mo hinh
tong quan dinh danh ngon ngir dua vao cic dic
trung khic nhau cua tiéng noéi; hai hé théng dinh
danh ngon ngir dugc dugce st dung rong rai trén
thuc té d6 1a: hé thong dinh danh ngon ngir trong
minh va hé thong danh ngon ngr an. Dya vao cac
két qua nghién ctru vé dinh danh ngdn ngit ctia cac
tac gia khac nhau trén thé giéi chung t6i da dua ra
mot s6 van dé dit ra cho hé théng dinh danh ngoén
ngit can phai xir Iy nhu:van dé vé bién doi dic tinh
cua nguoi nodi, ngtr di¢u, moi trudong, dic cac tinh
clia kénh truyén dan, phuong ngi, tinh tuong tu
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cua ngoén ngr.. . Tt day gitp nguoi doc ¢6 cdi nhin - ngdn nglr tu dong véi cac ngdn ngir khac nhau dac
tong quan ve dinh danh ngon nglr tw dong va cac  biét 1a viéc dinh danh cac ngdn nglr khac cung véi
van d& can giai quyét.Trén co SO cac nghlen chudi  tiéng Viét.

dat dugc chung t6i s& phat trién hé théng dinh danh
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AN OVERVIEW OF AUTOMATIC LANGUAGE IDENTIFICATION

Abstract:

In this article, we will present an overview of automatic language identification (LID — Language
Identification). The language identification will base on the speech feature such as acoustic, phonetics,
pholotactics, prosody, morphology, systax and the popular identification systems such as the explicit
language identification system and the implicit language identification system. Relying on the feature
languges and the identification systems, the article will continue to present the issues that it is had got to
solve for the automatic spoken language identification system.
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