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TOM TAT - Nhin dang phwong ngit da duwoc nghién citu cho nhiéu ngdn ngit trén thé giGi tuy nhién véi phuong ngit tiéng
Viét, nghién cieu theo phirong dién xit Iy tin hiéu dén nay van con han ché, chwra cé nhiéu cong trinh dwoc cong b6. Tleng Viét la
ngon ngit 6 nhiéu phwong ngiv khéic nhau. Anh hudng ciia yéu t6 phirong ngiv t6i cdc hé thong nhdn dang tw dong tiéng néi la rdt
dang ké Néu biét trude tiéng ndi can nhdn dang thuge phirong ngit ndo thi viée nhan dang ngi dung sé thudn loi hon do ngir liéu
dugc t6 chitc phit hop cho timg phwong ngit. Bai bao ndy sé trinh bdy phuong phdp si: dung dac trung MFCC két hop véi khai théc
théng tin vé tan sé co ban (F0) ciia tieng Viét dé thiee hién nhdn dang phwong ngir tiéng Viét dwa trén mé hinh GMM. Két qua thir
nghiém trén bg ngit liéu phirong ngir tiéng Viét cho thdy viéc két hop cdc tham s6 FO va MFCC so véi chi ding MFCC di ting ty 16
nhdn dang diing phuong ngit tir 64.2% lén 70.3%.

Tir khéa - Tan s6 co ban, MFCC, GMM, nhdn dang phwong ngit tiéng Viét.
I. GIOI THIEU

Tiéng Viét 1a ngdn ngir c6 thanh diéu va c6 nhiéu phuong ngir khac nhau. Chinh sy da dang ciia cac phuong ngit da tao
nén thach thirc di véi cac hé théng nhan dang tw dong tiéng Viét. Chi xét vé phuong dién phat 4m, ciing mét tir nhung & cac dia
phuong khac nhau cé thé lai duoc phat 4m theo cach khac nhau. Véi hai phuong ngir khac nhau, ¢6 nhiing dm nghe nhu nhau
nhung ndi dung lai dugc hiéu khac nhau theo timg phuong ngir. Chi rleng yéu 6 nay cting da co thé gdy ra nham 1an, anh huéng
dang ké dén két qua nhan dang cua céc hé théng nhan dang tiéng Viét noi. Neu biét trude ndi dung tiéng ndi can nhéan dang dugc
phat 4m theo cach néi ctia viing mién nao do, hay néi cach khac, néu biét tiéng noi d6 thudc phuong ngit ndo thi ¢ thé giup hé
théng nhan dang gi6i han pham vi, str dung bd ngir liéu phu hop cho tiéng ndi cin dugc nhan dang, tir d6 ting hiéu qua
nhan dang.

Dé xac dinh tleng n6i thuge phuong ngir nao, trén thé gidi cling da co nhiéu nghién ctru va thir nghiém thanh cong trén
mot sb ngdén ngir nhu tiéng Anh, tiéng Trung, t1eng Nhit,... Nghién ctru vé phuong ngir tiéng Viét ciing da dugc thuc hién tir 1au
nhung chu yéu ve phuong dién ng6n ngtr; con vé phuong dién xur Iy tin hiéu con rét han ché. Hau nhu chua c6 cong trinh nao
duoc cong bo vé nghién ciru nhan dang phuong ngtr tleng Viét theo phuong dién xtr ly tin hiéu. Do vy cac nghién ctu, giai
phép d& xuét cho nhan dang phuong ngit tiéng Viét 1a can thiét va dong gop dang ké nham nang cao hiéu qua nhan dang tiéng
Viét noi.

Bai bao nay de cép t61 phuong phap nhan dang phuong ngir tiéng Viét str dung MFCC va dic trung thanh diéu thong
qua tham s6 FO (tan s6 co ban). M6 hinh nhan | dang duoc trién khai dya trén mé hinh GMM (Gaussian Mixture Model). Cac thur
nghiém di duoc tién hanh trén bo ngir liéu tiéng ndi xay dung cong phu cho cic nghién ciru nhan dang phwong ngit VDSPEC
(Vietnamese Dialect Speech Corpus). VDSPEC thyc hién ghi 4m truc tiép tir 100 ngudi ndi vé6i tong thoi lwong 1én dén 33.79
gid tiéng ndi. Két qua thir nghiém cho thiy phuong phap nhan dang phuong ngit sir dung MECC ¢6 bd sung tham s FO da lam
tang ty 1¢ nhan dang phuong ngit tiéng Viét.

Ph?ln II cuia bai bao gidi thiéu tong quan vé phuong ngir tiéng Viét. Phén III trinh bay mé hinh GMM va céc tham 50
MFCC, tan so co ban (FO) duoc due} vao md hinh. Cac thir nghiém va két qua nhan dang dugc trinh bay & phan IV. Cuoi cung,
phan V 1a két luén va hudng phat trién.

II. TONG QUAN VE PHUONG NGU TIENG VIET

Theo [1]: “Phuong ngir 1a mét thuat ngit ngdn ngit hoc dé chi sy biéu hién ciia ngon ngit toan dan & mot dia phwong cu
thé voi nhimg nét khac biét ctia n6 so v6i ngon ngir toan dén hay v6i mot phuong ngtr khac”. Tiéng Viét 1a ngon ngit co nhiéu
phuong ngit. Su khéc biét giita cac phuwong ngir thé hién trén nhiéu yéu t6 khac nhau nhu ngit 4m, ngit phap, tir vimg.

Viéc phan chia cac ving phwong ngi tiéng Viét da dugc cac nha nghién ctru d& cap dén véi nhidu ¥ kién khac nhau. Mic
dir chua c6 ¥ kién thong nht vé cach phan chia song vé co ban, chiém sb dong cac nha nghién ctru cho rang c6 thé chia phuong
ngit tiéng Viét thanh 3 ving chinh 13 phwong ngir Béc (cac tinh ¢ Béc Bd), phuong ngit Trung (cc tinh tir Thanh Hoa vao dén
khu vyc deo Hai Van) va phuong ngir Nam (ttr khu vyc deo Hai Van vao cac tinh phia Nam) [1]. Viéc phan chia cac ving
phuong ngit ciing mang tinh chat twong d6i, khong tach biét hoan toan. Gitra cac vung ¢o sy chuyén tiép. Doi khi trong mét dia
phuong, mdt pham vi dia Iy hep nhu gitta cc lang, cac xa ciing c6 sy khac biét rat 16n vé phuong ngit.

Khi xem x¢ét nhiing dac ,diém chung nhét ctia 3 viing phuong ngir chinh (nhu cach phan chia néu trén), ngoai su khac biét

dang ké ve tir vung thi diéu khién nguoi nghe dé dang cam nhén, phan biét gitra cdc phuong ngr d6 chinh la nglr am.
) Ngir am cua ba phuong ngir chinh c6 sy khac biét dang ké. Trude hét, khi xem xét vé hé théng thanh di¢u. Phuong ngir
Bac c6 du 6 thanh di¢u (huyén, sac, nang, hdi, ngd va thanh ngang). Cac thanh diéu doi lap timg d6i vé am vuc va am dicu.
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Trong khi d6 phuong ngit Trung, hé thong thanh diéu chi c6 5 thanh diéu. C6 khu vuc thanh héi va thanh ngi khong phan biét
(nhu Thanh Héa). C6 ving thanh nga va thanh nang lai tring nhau nhu Nghé An, Ha Tinh. Trong khi d6 khu vuc Binh-Tri-
Thién khong phén bi¢t thanh ngd va thanh héi. Phuong ngit Nam cling chi ¢ 5 thanh di¢u. Thanh nga va thanh hoi tring nhau.
Xét vé mit diéu tinh, hé thong thanh diéu phuong ngit Nam khéc véi hé thong thanh diéu phuong ngit Bic va phuong ngir
Trung [1].

Dé phan biét duoc cic phuong ngir co thé dua trén mot hodc nhiéu yéu t6 khéc biét gitra cac phuong ngit. Trong pham vi
nghién ctru ctia bai bao nay, khac biét vé mat ngr am gitta cac phuong ngir duoc tap trung khai thac va lam co sé cho nhén dang
phuong ngir.

I11. MO HINH GMM VOI CAC THAM SO MFCC VA F0

Mo hinh hdn hop Gauss da bién vao (Gaussian Mixture Model: GMM) da duoc st dung trong cac nghién ctru
vé nhan dang nguoi noéi [7], dinh danh phwong ngit tiéng Anh [3], tiéng Trung [5], nhan dang ngdn ngir [2][6].
Supervectors ciing duoc sir dung trong nghién ctru nhan dang phuong ngit va cho két qua kha quan [4]. Dé giai thich
ly do tai sa0o GMM thuong dugc dung trong nhan dang nguoi néi, dinh danh ngén ngir va dinh danh phuong ngi,..
thé suy dién nhu sau. Ngay ca trong truong hop khong nghe 16 noi dung céu noi, con nguoi van c6 kha nang cam nhan
dang nghe giong ngudi, ngdn nglt, phuong ngir ndo,... ma minh da biét. Trong truong hop d6, thong tin tong quat hay
duong bao thong tin vé nglt am da gitp con ngudi nhan ra giong, ngdn ngir, phuong nglr ma chua can ding dén cac
thong tin chi tiét khac vé ndi dung ciing nhu vé ngit &m ma ngudi ndi truyén tai. Bang cach lay sd cac thanh phan phéan
b Gauss du lon, diéu chinh trung binh va  phuong sai cua ching ciing nhu cac trong s trong t6 hop tuyén tinh, GMM
¢6 thé x4p xi phin 16n cac mat do phan bd lién tuc v6i do chinh xac tiy chon. Ciing chinh vi vy, GMM cho phép md
hinh hoa chi cic phan b co ban ciia cam nhdn vé ngit 4m cta ngudi ndi hay ciing 1a cam nhan dudng bao thong tin
ngit 4m d noéi ¢ trén. Yéu td cia phép trung binh trong khi xac dinh mé hinh GMM c6 thé loai di cac nhan t6 anh
huéng dén dic trung am hoc nhu bién thién ngit am theo thoi gian ctia ngudi noi khac nhau va chi giir lai nhimng gi 1a
dic trung co ban cho giong ving, mién nhu trong truong hgp dinh danh phuong ngit. Mit khac, vé mit tinh toan, viéc
sir dung GMM nhur 12 ham twong dong sé tinh toan khong tén kém, dya trén mo hinh thong ké da dugc biét 5.

Mbt md hinh hdn hop Gauss da bién vio 1a tong ¢6 trong s6 ciia M thanh phan mét do Gauss nhur biéu thire (1):
p(XI2) = XL, m; g (X |1y, ) )

Trong (1), X 1a vécto dir liéu (chura cac tham s6 cua d(f)i tuong can biéu dién), 7, i=1, ..., M 1a cac trong s6 ciia hdn hop
va g;(X|p;, Z;) 1a cac ham mat do Gauss thanh phan theo biéu thirc (2) vdi vécto trung binh g ciia vécto D chiéu va ma trin
hiép phuong sai X; kich thudc DXD.

1 1 o —
9i X1 20) = b €xp {—; X —p)'E (X - ﬂi)} @

Céc trong s6 hon hop can thoa man didu kién ¥M, ; = 1.

Mot GMM day du duoc tham s hoa boi vecto trung binh, ma tran hiép phuong sai va cac trong s6 hdn hop tir
tat ca cac thanh phan Gauss. Cac tham s6 nay c6 thé dugc biéu dién gon lai theo (3)

A={m,pm,2}Li=12,...M )

Dé dinh danh phwong ngit, mdi phwong ngit dwoc biéu dién bang mét GMM va duge tham chiéu bai mé hinh
A cua phuong ngit d6. Trong truong hop ding MFCC nhu 1 vécto didc trung, dudng bao phd cua 16p 4m hoc thir i
dugc biéu dién bang trung binh g; ctia thanh phéan tht i, con bién thién ciia dudng bao phd trung binh dwoc biéu dién
bang ma trén hiép phuong sai X;

. Gia thiét T'1a s6 luong vécto dic trung hay ciing 1a toan b sé luong khung (frame) tiéng noi, M 1a sé thanh
phan Gauss:

X = {x1’x2’ '")xT } (4)
Tuong dong GMM 1a :
p(X|A) = [Tf=1 p(x: D) ®)

~ Biéu thirc (5) 14 ham phi tuyén d6i v6i A nén khong thé tryc tiép cuc dai hoa ma céc tham s6 twong dong cuc dai
¢6 thé nhan dugc bang cach dung thuét giai cuc dai hoa ky vong EM (EM: expectation-maximization).
Y tudng cua thuat giai EM 1a bat dau v6i mo hinh khoi dau A, danh gia mo hinh méi A sao cho:
p(X|4) = p(X|A) ) ) ) (6)
MO hinh méi lai la m6 hinh khéi dau cho budc 1ap ti€p theo va qua trinh 1ap lai cho dén khi ngudng hdi tu dat duogc.
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Trong nghién ctru dugc cong bd tai (8], m6 hinh GMM dugc st dung chi vi bo tham s6 MFCC (Mel Frequency
Cepstral Coefficients: cac hé so pho theo thang tan so6 mel). Giai thuat thyc hién tinh b tham s6 nay duge mo ta & hirh 1.

Tin hiéu Phan Tién Ham
tiéng noi : khung xir Iy cira 56 Pt

4

v

Biénddi |, Liy | Bing loc theo
MFCC cosin rdi rac logarit thang Mel

Hinh 1. So d6 khéi giai thuat tinh bo tham s6 MFCC

Trong hinh 1, dau tién tin hiéu tiéng n6i s& dugc chia thanh cac khung v6i d6 dai timg khung 1a 0,1 gidy va do dich cua
khung 13 0,01 gidy. Sau d6 moi khung tin hi€u tiéng néi s€ duge thue hién tien xur Iy theo (7).

y(m) =x(n) — 0,96x(n — 1) (M

Tin hiu sau khi da thue hién tién xur 1 s& duoc nhan voi ham cira s6 Hamming biéu dién theo (8) trong d6 V 1 s6 miu
ctia mét khung tin hiéu ti€ng noi.

w(n) = 0,54 — 0,46cos(2nn/(N — 1)) v6i0 <n < N 8)

i Tiép theo thuc hién tinh phép bién d6i Fourier nhanh (FFT: Fast Fourier Transform) trén tin hi¢u da cho qua ham ctra s0.
Pho tin hiéu thu Quo’c s€ cho qua bé’ng loc theo thang Mel. S6 bd 100 chinh 1a so cac hé s6 MFCC can tinh. Cuoi cung tinh logarit
trén cac gi tri dau ra bang loc va tién hanh thuc hién phép bién doi cosin roi rac s€ thu duge cac h¢ so MFCC.

Tiép theo, bai bao trinh bay phuwong phap dinh danh phuong ngit dua trén mé hinh GMM trong do st dung két hop ca bo
tham s6 MFCC véi tan s() co ban FO, LogFO0 va cac gid tri chuan héa ciia FO va LogF0. Cac cai dit thir nghiém trong bai bao st
dung bd cong cy ma nguén mé ALIZE [7]. B tham s6 MFCC sau khi dugc trich rit dugc bd sung tham sb FO ciing cac gia tri
chuan hoéa tir FO vao timg vécto dac trung. MGi vécto dic trung tuong tmg v6i khung thoi gian 0,01 gidy. Do vy, cic gia tri FO
duoc tinh cho mdi cAu (twong tmg moi file wav chira néi dung tiéng ndi can nhan dang) ciing theo khung thoi gian 0,01 gidy.
Cac tham s6 FO dugc bo sung vao cudi mdi vécto dic trung. Cac véeto ndy sau d6 duge sir dung dé huan luyén mo hinh va ding
cho nhéan dang & pha thtr nghiém.

IV. KET QUA THU NGHIEM
A. D ligu tiéng néi ding cho thir nghiém

Dit liéu tiéng ndi ding cho thir nghiém dugc xdy dung danh cho nghién cru nhén dang phuong ngtr. Tiéng ndi duoc ghi
am tryc tiep trong d6 ndi dung van ban dung dé doc dugce td chire theo chu de va c6 sy can bang ve thanh diéu (trung binh 717 tir
cho moi thanh diéu).

Tin hiéu tiéng n6i duoc ghi 4m véi tan s6 ldy mau 1a 16000Hz, ghi mét kénh (mono) va 16 bit cho mdt mau. Ngit liéu
gom c6 50 giong nam va 50 giong nir véi tudi trung binh 1a 21. Cac giong da ghi am duoc chon dai dién cho 2 phuong ngir
chinh cua tiéng Viét. Phuong ngir Béc c6 50 giong (25 nam, 25 ni¥). Phuong ngir Trung ¢4 50 giong (25 nam, 25 rir). Phuong
ngir Biéc duoc lya chon la giong Ha Noi, con phuong ngir Trung la giong Hué. Déi véi mdi chu d&, mbi nguoi néi doc 25 cu,
mbi ciu la mot doan van ngan. Trung binh thoi lugng ghi 4am mét cau 1a 10 gidy. SO cau da ghi m 1a 15000 cau (100 ngudi noi,
mdi ngudi néi 150 cau) véi dung lugng 3,62GB. Tong cong thoi lugng 1a 33,79 gio tiéng noi (Bang 1, Bang 2).

Bing 1. Mot s6 dic diém b dit lidu tiéng noi thir nghiém

STT | Phwong ngir | S6 cAu | Thoi lwgng (gio)

1 | Bic 7500 16,82

2 | Trung 7500 16,97

Tong 15000 33,79

Bing 2. Phan bé theo chii d& trong b dit liéu tiéng noi thir nghiém
Chiad® | Shcau | S6am iée | 1h0iluong

(phiit)
Co ban 25 349 283,84
Doi song 25 855 386,13
Khoa hoc 25 893 310,85
Kinh doanh 25 729 388,63
O to-xe may 25 652 282,23
Phap luat 25 855 375,76
Téng 150 4333 20274
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N6i dung ghi am duoc phan bd tuong dbi déu theo phuong ngir ciing nhu theo gidi tinh. Phuong ngir Bac gdm 7500 cau

v6i thoi lugng 16,82 gity ‘giéng n6i. Phuong ngir Trung bao gdm 7500 cau twong tmg 16,97 gid tiéng néi. Giong nam gém 16,85
gi0 tieng nodi. Giong nit gom 16,94 gio tieng noi.

,Dé thir nghiém, dit liéu tiéng n6i néu trén dugc chia 1am 2 nhom téch biét. Nhom thir nhét chiém 50% dit liéu danh riéng
cho huan luyén (7500 cau). Nhom thtr hai 1a phan dit liéu con lai dung cho thir nghiém.

B. Thur nghiém trong truwong hep chi sir dung MFCC

) bay la truong hop trong do chi cac tham s0 MFCC duoc str dung cho hgén luyén va thur nghiém. bé tim dugc séo tham
s0 MFCC tot nhat cho nhén dang, cac thu nghié}n duoc tién hanh lan lugt véi s6 hé so MFCC ting dan tir 1 dén 19 trén tong so
7500 cau can nhan dang. Két qua thir nghiém thé hién & hinh 2.

66%
64%

62%
2 60%

dang (%

58%

1€ nhan

1 23 456 7 8 9 101112 13 14 15 16 17 18 19
S6 hé s6 MFCC

Hinh 2. Két qué thir nghiém nhan dang phuong ngit chi st dung tham s MFCC

. Thirnghiém cho théy s6 h¢ s6 MFCC=7 {mg v6i két qua nhan dang cao nhét 1a 64,2%. Vi vy, trong céc thir nghi¢m sau,
s0 hé s0 MFCC sg lay bang 7 d¢ két hgp vai tham so FO va cac dang chuan héa trén co so FO.

C. Thir nghiém trong truwong hop két hop MFCC véi tham sé FO

i Trong truong hop nay, bd tham s6 MFCC dugc két hop voi tan sb co ban FO, LogF0 va cac dang chuén héa FO, LogFO0.
Chuan hoa FO va LogFO0 dung cac cong thirc sau:

- Dao ham FO (dF0):
fo(®) = dFO ()
- Chuén héa FO theo xu huéng di 1én hodc di xudng ctia FO mdi cau (cdF0):
-1 nélu ((FOl — FOi_l) < —3)
fo®) =<0 néu(-3<(FO;,—F0;_;) <3) (10)
1 néu ((F0; — F0,_;) = —3)
Bang 3. Két qua thir nghiém nhén dang sir dung b6 tham sé MFCC va tham sé FO
I::: dF0 | cdF0 | FOsbM | FOsbMSD | LogF0 | dLogF0 | LogFOsbMM | LogF0sbM | LogF0sbMSD | Ty 1€ nhin dang
@ (@) 3) “ (6) (6) @) (®) &) 10) an
1 0 0 0 0 1 1 1 1 1 64,5%
2 0 0 0 0 0 0 0 1 1 64,5%
3 0 0 0 0 0 1 0 1 0 64,5%
4 0 0 0 0 1 0 0 1 1 65,1%
5 0 0 0 0 1 1 0 1 0 65,1%
6 0 0 0 0 1 1 1 0 1 65,3%
7 0 1 0 0 0 0 0 0 0 65,4%
8 0 0 0 0 1 0 1 0 0 65,5%
9 0 0 0 0 0 1 0 1 1 65,7%
10 0 0 0 0 0 0 1 0 0 66,0%
11 0 0 0 0 0 1 1 1 1 66,2%
12 0 0 0 1 0 0 1 0 0 66,2%
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f::et dF0 | c¢dF0 | FOsbM | FOsbMSD | LogF0 | dLogF0 | LogFOsbMM | LogF0sbM | LogF0sbMSD [Ty Ié nhin dang
@M 2 3 4 ) (6) (@) ® (O] (10) an
13 0 0 0 1 0 0 0 1 0 66.4%
14 0 0 0 0 1 1 0 0 1 66.6%
15 0 0 0 1 0 0 1 0 1 66.7%
16 0 0 0 1 0 1 1 0 0 66.7%
17 0 0 0 1 0 0 0 0 0 66.9%
18 1 0 0 0 0 0 0 0 0 66,9%
19 0 0 0 0 1 0 1 1 0 67,0%
20 0 0 0 1 0 0 1 1 0 67,1%
21 0 0 0 0 1 0 0 0 1 67,2%
22 0 0 0 0 1 1 0 0 0 67,2%
23 0 0 0 0 0 0 1 1 1 67,3%
24 0 0 0 0 0 1 1 1 0 67,3%
25 0 0 0 1 0 1 0 0 1 67,3%
26 0 0 0 0 1 0 1 0 1 67,4%
27 0 0 0 0 1 1 1 0 0 67,4%
28 0 0 0 1 1 0 0 1 0 67,4%
29 0 0 0 1 1 0 0 0 1 67,6%
30 0 0 0 1 0 1 1 0 1 67,7%
31 0 0 0 1 0 0 0 0 1 67,8%
32 0 0 0 1 0 1 0 0 0 67,8%
33 0 0 0 1 0 0 0 1 1 67,9%
34 0 0 0 1 0 1 0 1 0 67,9%
35 0 0 0 0 0 0 0 1 0 68,3%
36 0 0 0 0 0 0 1 1 0 68,6%
37 0 0 0 1 0 0 1 1 1 69,0%
38 0 0 0 1 0 1 1 1 0 69,0%
39 0 0 0 0 1 0 0 1 0 69,2%
40 0 0 0 0 1 0 0 0 0 69,3%
41 0 0 0 1 1 0 0 0 0 69,4%
42 0 0 0 1 0 1 1 1 1 69,6%
43 0 0 0 1 0 1 0 1 1 69,8%
44 0 0 1 0 0 0 0 0 0 70,3%
Chuan héa FO theo gi tri trung binh FO cho mdi cau (FOsbM):
fo(t) =F0(t)/Fo(t) 1D
Chuén hoa FO theo trung binh va do 1éch chuén cta FO (FOsbMSD):
Fo(t)=Fo (D)
fo(®) = 220 (12)
Pao ham LogF0 (dLogF0):
fot) = d LogFO0 (13)
Chuén héa LogF0 theo gia tri MinLogF0 va MaxLogF0 cho mdi cau (LogFOsbMM):
_ LogFy(t)—min LogFy(t)
lngo (t) ~ max LogFy(t)-min LogFy(t) (14)
Chuén hoa LogFO0 theo trung binh LogF0 mbi cau (LogFOsbM):
logfo(t) = logF,(t)/logF,(t) 15)
Chuén hoa theo LogFO0 theo trung binh va dd Iéch chudn coa LogF0 (LogF0sbMSD):
lngo(t) — lOQFO(t)_IOgFO(t) (16)

alogFy(t)

Céc thir nghiém da duoc tién hanh bang cach két hop cac tham s6 MFCC véi FO, LogFO0 va cac dang chuin hoa twong

ung. KéNt qua cta cac thir nghiém duoc cho ¢ Bang 3. Tir ¢ot 2 dén ot 10 1 gia tri FO, LogFO ciing cac gié tri chudn héa tuong
mg. Moi hang trong tmg véi mot thur nghiém, gia tri nao dugc dung thi vi tri twong Gmg ¢ft c6 gid tri 1, khong dung c6 gid tri la
0. Cot 11 1a ty 1€ nhan dang. SO liéu trén Bang 3 da dugc sap x&p theo thir tu ting dan cia ty 1€ nhan dang.

S6 liéu Bang 3 cho théy, viéc bd sung tham s6 FO vao nhan dang nhin chung cho két qua cao hon so voi truong hop chi

str dung bo tham s6 MFCC. Diéu nay hoan toan x4c dang vi hai yéu t6 quan trong sau day déi véi tleng Viét va phuong ngi
tiéng Viét. Thir nhat, tan s6 co ban déng vai trd vo cling quan trong véi tiéng Viét do tan s co ban quyét dinh cac thanh diéu.
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Thir hai, viéc phan biét cac phwong ngir tiéng Viét theo ngit 4m c¢6 thé co ban dua trén quy ludt bién thién FO trong qua trinh phat
am cia cac phuong ngtr. V6i cac thir nghiém chi sir dung bo tham s6 MFCC, ket qua nhan dang cao nhét dat 64,2% (Hinh 2).
Thir nghiém bd sung tham s6 FO duoc chuan hoa theo gia tri trung binh FO cho mi cau (FOsbM) c6 két qua nhan dang cao nhat
dat 70,3%.

V.KET LUAN VA HUONG PHAT TRIEN

Két qua thir nghiém cho thiy viéc két hop sir dung tham s6 FO véi bo tham s6 MFCC cho két qua nhan dang phuong
ngir t6t hon khi khong sir dung tham sb FO. Bén canh do, nghién ciru cling cho thay kha nang tmg dung mo hinh hén hop Gauss
da bién vao (GMM) trong nhan dang phuong ngir tiéng Viét. Cac thir nghiém trén bo ngit liéu phuong ngr tiéng Viét VDSPEC
ctng chi ra by tham s6 MFCC vdi 86 hé s0 bang 7 cho két qua nhan dang phuong ngir t1eng Viét t6t nhat. Cac két qua nghién
ctru ndy co thé tip tuc phat trién dé tmg dung trong cac hé théng nhan dang tr dong tiéng Viét n6i nham nang cao hiéu ning
nhan dang.
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VIETNAMESE DIALECT IDENTIFICATION

USING MFCC AND FUNDAMENTAL FREQUENCY
Pham Ngoc Hung, Trinh Van Loan, Nguyen Hong Quang

ABSTRACT - The dialect identification was studied for many languages over the world nevertheless the research on signal
processing for Vietnamese dialects is still limited and there were not many published works. 1l exists many different dialects for
Vietnamese. The influence of dialectal features on speech recognition systems is important. If the information about dialects is
known during speech recognition process, the performance of recognition systems will be better because the corpus of these systems
is normally organized according to different dialects. This paper will present the combination of MFCC coefficients and
fundamental frequency features of Vietnamese for dialectal identification based on GMM. The experiment result for the dialect
corpus of Vietnamese shows that the performance of dialectal identification is increased from 64.2% for the case using only MFCC
coefficients to 70.3% for the case using MFCC coefficients and the information of fundamental frequency.

Keywords - Fundamental frequency, MEFCC, GMM, identification of Vietnamese dialects.



