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TOM TAT— Tiéng Viét la ngon ngik ¢6 thanh diéu va cé nhiéu phwong ngit khdc nhau. Anh hwéng cia yéu t6 phiwong ngir t6i cdc
hé théng nhdn dang tir ddng tiéng Viét néi la dang ké. Co nhiéu phwong phdp khéc nhau di dwoc nghién civu va dp dung cho nhén
dang phuong ngit nhw GMM (Gaussian Mixture Model), Supervector,... Bai bdo trinh bay két qud thir nghiém nhdn dang phwong
ngir tieng Viét va viéc cai thién hiéu nang cua hé thong nhén dang tzeng Viét khi c6 thong tin vé phwong ngit. Ngit liéu diing cho
nhdn dang la phwong ngit ciia ba giong Ha Ni, Hué, Thanh phé H6 Chi Minh dai dién cho ba mién Bdc, Trung, Nam. M6 hinh
GMM di dweoc ding dé nhdn dang phwong ngir. Két qua thir nghiém cho thdy, ty 1é nhén dang ding phiong ngik tiéng Viét dat 71%
khi stk dung cdc tham s6 MFCC két hop véi FO chudn héa theo trung binh cia FO, tang 12% so véi truong hop chi sir dung MFCC.
Ty 16 nhdn dang tiéng Viét néi sir dung HMM duwoc ndng cao khi bé sung théng tin vé phiong ngir véi 16i tir la 6,76%, gidam 2,61%
s0 Vol truong hop chua co thong tin phwong ngir.

Tir khéa— Nhdn dang phirong ngit, tiéng Viét, GMM, HMM, MFCC, tan sé co ban, nhdn dang tiéng Viét néi.

I. GIOI THIEU

Hé théng nhan dang tu dong tiéng no6i da dugce nghién clru tir sdém va dat dugc nhiéu tién bo. Chat luwong nhan
dang da dugc nang cao tuy nhién hi€u nang nhan dang, ty I¢ nhan dang chua ding vz:ln con dang ké. Co nhiéu yéu tb tac
dong va la nguyén nhan anh huong dén hiéu ning cua h¢ thong nhan dang tu dong tiéng noi. Trong so d6 c6 thé ké dén
yéu td vé phuong ngir. Véi ciing ndi dung nhung phuong thirc phat am khac nhau gitra cac vung mién c6 thé khién cho
hé théng nhan dang c6 két qua khac nhau. Tiéng Viét 1a ngon ngir ¢6 thanh diéu voi nhiéu phuong ngir khac nhau va
déc biét phu’ong thirc phat am cua cac phuong ngir co thé rat khac nhau. Chinh vi vay, cac h¢ thdng nhan dang tu dong
tiéng Viét nodi cling chiu anh hudng nhiéu béi yéu t6 phuong nglr cua tiéng Viét. Néu biét trude tiéng néi can nhan
dang thudc phuong ngit nao thi hé théng nhan dang c6 thé t6 chirc cho phut hop véi phuong ngit twong tmg nham dat
duoc két qua nhan dang ding véi ndi dung thyc sy can nhan dang. Hay noéi khac di, hi€u nang hé théng nhan dang s€
dugc cai thién néu biét trude phuong ngir cua tiéng noéi can nhan dang.

Dé cai thién hiéu ‘nang cua h¢ thdng nhan dang tiéng Viét, truée khi nhan dang ndi dung cin tién hanh dinh
danh phuong ngir cua tiéng néi cin nhan dang. Hé thong dinh danh phwong ngir duoc nghién clru trong bai bao nay
dua trén phuong thirc phat &m ma khong st dung cac tir dia phuong ctia phuong ngir d6. Didu nay cho phép thuc hién
linh hoat hé thdng dinh danh ' phuong ngir khong phu thude ndi dung ndi. Sau khi xac dinh duge phuong ngir cua tleng
Viét can nhan dang, budc tlep theo 1 thyc hién nhan dang ndi dung str dung mé hinh phu hop véi phuong ngit tiéng
Viét twong tmg da dugc huin luyén.

Két qua thir nghiém cho thdy hiéu ning hé thong nhan dang tiéng Viét noi duoc cai thién khi biét trudc phuwong
ngir tiéng nodi can nhén dang.

Phan II cua bai bao s& trinh bay téng quan vé phuong ngit tiéng Viét, ngir liéu va thir nghiém nhan dang phuong
ngir tiéng Viét. Phan III trinh bay két qua cai thién hiéu ning nhan dang tiéng Viét ndi khi c6 thong tin vé phuong ngir.
Cubi cing, phan IV 1a két luan.

II. PHUONG NGU TIENG VIET, NGU LIEU VA NHAN DANG PHUONG NGU TIENG VIET
A. Phwong ngiv va ngi ligu phwong ngiv tiéng Viét

Nhu da blet phuong ngir 1a sy khac biét cia ngdn ngir ndi gitra cac vung mién & mbi qudc gia. Su khac biét nay
thé hién & nhiéu yéu t6 nhu tr vung, ngir phap va phuong thirc phat am. Tiéng Viét 1a ngdn ngir o nhiéu phuong ngit.
Su phan chia phuorng ngit tiéng Viét d dugc nhiéu nha ngh1en ctru d& cap t01 va ciing c¢6 nhidu cach phan chia khac
nhau. Tuy nhién, phan 16n cdc nha nghién ctru déu cho rang phuwong ngit tiéng Viét co thé dugc chia lam ba phuong
ngit chinh d6 1a: phuong ngit Bic twong tng véi khu vue Bac Bo, phuong ngir Trung tuong ng véi khu vue cac tinh
tir Thanh Hoa dén déo Hai Van va phuong ngir Nam tuong tmg céc tinh tir déo Hai Van dén céc tinh thanh phia Nam
[1]. Su phan chia nay chi la trong dbi vi cac ranh gioi dia ly dé phan chia cac phuong ngit khong phai 1a hoan toan rd
rang. Trong thuc té, & cung mot khu vyc, phuong ngir co the khac nhau ngay ca gitra céc lang, xa voi nhau. Béi voi ba
phuong ngir chinh trén, ngoai sw khac biét dang ké trong von tir vung, diéu khién cho nguoi nghe d& dang nhan biét,
phan biét gilta cac phuong ngir do 1a phuong thirc phat am. Ngir am cua ba phuong ngir chinh c6 sy khac biét dang ké.
Dbi v6i hé thong thanh diéu tleng Viét, phuong ngit Béc co du sau thanh bao gébm thanh bang ("level tone"), thanh
huyén ("low- falling tone"), thanh hdi ("asking tone"), thanh sdc ("rising tone"), thanh ngd ("broken tone") va thanh
ning ("heavy tone"), trong khi phuong ngit Trung chi ¢6 ndm thanh. Ddi voi giong cac tinh Thanh Héa, Quang Binh,
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Quang Tri, Thira Thién va giong mién Nam n6i chung, khong c6 su phan biét giita thanh hoi va thanh ngi. Ddi véi
giong Nghé An va Ha Tinh, thanh ngi va thanh ning déu giéng nhau. Xét vé ngon diéu, ba phuong ngit chinh 1a hoan
toan khac nhau. Trong nghién ctru nay, sy khac nhau vé phuong thirc phat am duogc khai thac dé nhan dang phuwong
ngit ma khong sir dung dén yéu té khac biét cuia tir dia phuong.

Pé thuc hién cac thu nghiém, bo nglr liéu madi da dugc nhom tac ,gié da tién hanh xdy dung va dat tén la
VDSPEC [2]. B ngir liéu nay khong chi dung cho nghién ctru nhén dang tiéng Viét n6i noi chung ma duoc xay dung
dac biét danh cho nghién ctru nhén dang phuong ngir tieng Viét.

B ngit lidu VDSPEC dugc ghi 4m truc tiép tir ngudi néi thong qua viée doc cac doan vin ban da duoc chuan bi
sﬁn Vin ban nay dugc t6 chirc theo cac chu dé khac nhau va can béng vé thanh diéu (s6 luong céc tir cho m61 thanh la
xap xi nhu nhau, khoang 717 tir). Tleng n6i dugc ghi dm voi tan s0 lay mau 14 16000 Hz, 16 bit cho mdi mau. Do tudi
clia nguoi noi trung binh 1a 21 tu01 O do tudi nay, tiéng néi da 6n dinh va thé hién 16 dugc tiéng dia phuong. Mobi
phuong ngir ¢6 50 ngudi n6i bao gdm 25 nit va 25 nam. Giong Ha Noi dugc chon dai dién cho phuong ngir Béc, Hué
cho phuong ngit Trung va giong Thanh phé H6 Chi Minh dai dién cho phuong ngit Nam. Mdi chii d&, nguoi néi doc
25 cau véi mdi cau c6 do dai ghi &m khoang 10 gidy. Tong thoi lwong tiéng nédi da ghi 4m cua VDSPEC 1a 45,12 gio,
chiém dung lugng 4,84 GB b0 nho.

B. Nhin dang phwong ngiv tiéng Vigt ditng mé hinh GMM véi MFCC va FO

Mo hinh hdn hop Gauss da thé hién (Gaussian Mixture Model: GMM) d duoc sir dung trong cac nghién ciru vé
nhan dang nguoi néi [3], dinh danh phuong ngir tiéng Anh [4], tiéng Trung [5], tiéng Thai [6], tiéng Hindi [7], tiéng
Viét [8], nhan dang ngdn ngilr [9], [10]. Supervectors cling dugc st dung trong nghién ctru nhan dang phuong ngir va
cho két qua kha quan [11]. Dé giai thich 1y do tai sao GMM thuong duge ding trong nhan dang nguoi néi, dinh danh
ngdn ngit va dinh danh phuong ngit,... ¢6 thé suy dién nhu sau. Ngay ca trong trudng hop khong nghe 16 ndi dung cau
néi, con ngudi van co kha ning cam nhan dang nghe giong ngudi, ngon ngit, phwong ngit ndo,... ma minh da biét.
Trong truong hop do, thong tin tong quat hay duong bao thong tin vé ngu am da giup con nguol nhan ra giong, ngén
ngit, phuong nglt ma chua can dung dén cac thong tin chi tiét khac vé& ndi dung ciing nhu v& ngir 4m ma nguoi ndi
truyén tai. Bang cach lay sO cac thanh phan phan b Gauss du 16n, diéu chinh trung binh va phuong sai cta chiing ciing
nhu céc trong s6 trong to hop tuyén tinh, GMM c6 thé x4p xi phan 16n cac mat do phan bd lién tuc voi do chinh xac tiry
chon. Ciing chinh vi vay, GMM cho phép mo hinh hoa chi cac phan bd co ban ciia cam nhan vé ngit 4m ctia ngudi noi
hay ciing 14 cam nhén dudng bao thong tin ngit am di néi & trén. Yéu tb cua phép trung binh trong khi xac dinh md
hinh GMM c¢6 thé loai di cac nhan té anh huong dén ddc trung 4m hoc nhu bién thién ngit am theo thoi gian ciia ngudi
n6i khac nhau va chi giit lai nhitng gi 1a dic trung co ban cho giong ving, mién nhu trong truong hop dinh danh
phuong ngit. Mat khac, vé mit tinh toan, viéc st dung GMM nhu 13 kha hién s& tinh toan khong tén kém, dua trén mo
hinh théng ké da dugc biét rd.

M5 hinh hdn hop Gauss da thé hién 1a tong c6 trong sé ctia M thanh phan mat dé Gauss nhu biéu thuc (1):

M
PXID = ) i i (Xl %) 1)
i=1

Trong (1), X la vécto dit lidu (chira cac tham sb cua déi twong can biéu dién), z;, i=1,..., M 13 cac trong sb cta
hén hop va g;(X|u;, E;) 1a cAc ham mat do Gauss thanh phin theo biéu thirc (2) v6i vécto trung binh p cua vécto D
chiéu va ma tran hiép phwong sai Z; kich thuéc DxD.

9i(X|p, ) = @O, P {_E X-—p)'E (X - Ili)} )

Céc trong s6 hdn hop cin thoa man diéu kién ¥, m; = 1.
) Mot GMM day du dugc tham sb hoa boi vécto trung binh, ma tran higp phuong sai va cac trong s6 hdn hop tir
tat ca cac thanh phan Gauss. Cac tham s0 nay c6 thé dugc bi€u dién gon lai theo (3)
/‘l = {ni' ”’il zi}! i = 112) ey M (3)

Dé dinh danh phuong ngit, mdi phuong ngit dugc biéu dién bing mét GMM va dugc tham chiéu bai mo hinh 1
cua phuong nglr d6. Trong truong hop dung MFCC nhu 13 vécto dic trung, dudng bao phé cia 16p am hoc thir i duge
biéu dién bang trung binh u; cua thanh phan thir i, con bién thién cua dwong bao phd trung binh dwoc biéu dién biang

ma tran hiép phuong sai X;.

Gia thiét T 1a s6 lugng vécto dac trung hay ciing 1a toan b s6 lugng khung (frame) tiéng n6i, M 1a s thanh
phan Gauss:

X ={x,x5 ... %7} (4)
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Kha hién GMM la:

T
px1D) = | [pxl2) 5)
t=1
5 Biéu thirc (5) 1a ham phi tuyén ddi véi A nén khdng thé truc tiép cuc dai hda ma cac tham sé kha hién cuc dai c6
thé nhan dugc bang cach dung thuat giai cuc dai hda ky vong EM (EM - Expectation-Maximization).
Y tuong ctia thuat giai EM 4 bt diu v6i mé hinh khoi dau A, danh gia mo hinh méi A sao cho:
p(XI1D) = p(XIN) (6)

M6 hinh mdi lai 1a md hinh khéi dau cho budc lap tiép theo va qué trinh 13p lai cho dén khi ngudng hoi tu dat
duoc.

Trong truong hop nhan dang phuong ngir tiéng Viét, vécto X s& chira cac hé sé6 MFCC va cac tham so lién quan
dén FO. Dé tim ra s6 tot nhit cac hé sé MFCC ding dé nhan dang phuong ngi khong phan biét gidi tinh, s6 luong céc
hé s6 MFCC lya chon thir nghiém tur 5 den 19. Cac thi nghiém dugc thue hién dbi voi timg phuong ngit va lay gia tri
trung binh. Ket qua cho thay, néu chon s6 hé s6 MFCC bang 13, ca 3 phuong ngir cung dat ty 1& nhan dang cao nhu
nbau. Con néu chon so hé s6 MFCC bang 11, ti 1€ nhan dang trung binh s€ cao ho’n so voi ‘tm(‘mg hop s6 hé so MFCC
bang 13 song moi phuong ngir lai cé ty 1€ nhan dang khac nhau. Do vay, so h¢ s0 MFCC bang 11 va 13 dugc chon cho
cac thir nghiém nhén dang phuong ngtr.

Trong céac thi nghiém ndy, bo tham s6 MFCC dugc két hop véi tan sb co ban FO, LogFO(t) va cac dang chudn
héa FO, LogFO(t). Chuan hoa FO va LogFO(t) dung cac cong thic sau:

- Dao ham FO (diffFO(t)):

dif fFO(t) = dFO(t)/dt 9)
- Chuén hoéa FO theo xu huéng di 1én hodc di xudng ciia FO mdi cau (cdFO(t)):
—1 néu ((F0; — F0;_,) < -3)
cdFO(t) =4 0 néu (-3 < (F0; —F0;_;) <3) (10)
. 1 néu ((FOL - FOi_l) = 3)
- Chuan hoa FO theo gia tri trung binh FO cho mdi cau (FOsbM(t)):
ﬂ FOsbM (t) = FO(t)/FO(¢) (11)
- Chuan héa FO0 theo trung binh va d¢ 1éch chuan cta FO (FOSbMSD(t)):

FOsbMSD(t) = Fo® - Fo® (12)

oF0(t)
- Dao ham LogFO(t) (diffLogFO(t)):

) dif fLogF0(t) = dLogFO0(t)/dt : (13)
- Chuan héa LogFO(t) theo gia tri min LogFO(t) va max LogFO(t) cho méi cau (LogFOsbMM(t)):
_ LogFO0(t) — min LogF0(t)
‘, LogFOsbMM () = max LogFO0(t) — min LogFO(t)
- Chuan hoéa LogFO(t) theo trung binh LogFO(t) mdi cau (LogFOsbM(t)):

7 LogF0sbM(t) = logF0(t)/logFO(t) (15)
- Chuan hoa theo LogFO0(t) theo trung binh va d¢ 1éch chuan cta LogFO(t) (LogFOsbMSD(t)):

logFO(t) — logFO(t)
ologFO(t)

(14)

LogF0sbMSD(t) = (16)

Praat [12] duoc st dung dé xac dinh tin sé co ban FO cua tiéng noi trong ngit liéu VDSPEC. Két qua cho thiy,
v6i 11 hé s6 MFCC, ti 1 nhan dang cao nhét 13 70% d6i véi hai truong hop: MECC duogc két hop véi FOsbM(t) va
MFCC duoc két hop v6i LogFOsbM(t). Néu sé hé s6 MFCC = 13, ty 1é nhan dang dat cao nhat 1a 71% dbi véi truong
hop MFCC duoc két hop véi FOsbM(t). Piéu nay ciing pht hop véi cac truong hgp MFCC = 11. Véi sy két hop cua
MFCC va FO, ty 1¢ nhan dugc cai thién dang ké (tang 12%) so véi truong hop khong c6 thong tin FO.

Céc ma tran nhdm I4n trong nhan dang phuong ngit khong phan biét gisi tinh voi sy két hop ciia MFCC va tham
s6 FO dugc trinh bay ¢ Bang 1. Nhin chung, Bang 1 cho thay phuong ngir Trung 6 xu hudng nhén dang thanh phuong
ngtr Béc nhiéu hon va phuong ngir Nam c6 xu huéng nhim sang phuong ngit Trung hon. Diéu nay phu hop voi thuce té
la phuong ngir Bic va phuong ngir Trung cé nhiéu diém tuong dong va phuong thirc phat am la gan nhu glong nhau &
hau hét cac thanh diéu. Khoang cach dia 1y cang xa thi mirc d6 khac biét giira cac phwong ngir cang 16n.
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Bang 1. Ma trén nhﬁ{n 13n nhéan dang phuong ngit khong phu thue gidi tinh
voi su két hop sir dung hé s6 MFCC va tham s6 F0O; a) MFCC=11, b) MFCC=13

PNB | PNT | PNN dTg;geg:ﬁg PNB | PNT | PNN dT:nl; gll::‘l'g‘
PNB | 824 | 220 | 206 66% PNB | 826 | 226 | 198 66%
PNT | 178 | 932 | 140 75% PNT | 152 | 965 | 133 77%
PNN | 140 | 258 | 852 68% SD | 158 | 229 | 863 69%
a) b)

~ Trong thyc t¢, dya trén sy khéc biét cia phuong thirc phat am déc biét 1a doi véi bién thién cua FO, nguoi ta c6
thé phan biét ba phuong ngit chinh cua tiéng Viét la Béc, Trung va Nam. Vi vay, bang su két hgp cia MFCC va tham
s6 FO trong mo hinh GMM, ti 1¢ nhan dang ciia cac phuong ngir tiéng Viét duge cai thién ddng ké. Cac thir nghiém cho
thay diém so tot nhat d€ c6 dugc cac moé hinh GMM thich hop dung cho nhian dang phuong ngtt khi s6 lugng cac hé s
MFCC chon bang 13.
Phan tiép theo cta bai béo trinh bay tng dung két qua nhan dang phuong ngit vao hé thong nhan dang tiéng
Viét n6i gitp cai thién hiéu nang nhan dang.
III. CAI THIEN HIEU NANG NHAN DANG TIENG VIET NOI KHI CO THONG TIN PHUONG NGU
A. Hé thong nhan dang tw dong tiéng noi
Nhan dang tiéng n6i 1a qué trinh tim ra chudi cac tir trong dit lidu tiéng n6i dudi dang séng. Gia st, tin hidu dau
vao dugc tham s6 hoa thanh cac vécto am hoc “a”. Trong cac hé théng nhan dang tuy dong tiéng noi, nhan dang miu
duoc dung lam phuong tién gidi ma. B giai ma tim kiém chudi cc tir “w” c¢6 nhiéu kha ning twong ng voi cac dic
tinh &m hoc nay.
w = arg maxP(w|a) = arg maxP(a|w) P(w) (17)
. w LW s 1A 1A A ia
_Xac suat cua cdc dac trung am hoc P(a) duoc loai bo khoi phuong trinh boi vi né khong c6 lién quan den viéc
tim kiém chuai tir tot nhat "w". X4ac suat co diéu kién P(a|w) cua vécto am "a" cho badi chudi cac tir "w" duoc xac dinh
bdi mot md hinh &m hoc con céac xac suat P(w) cua chudi duoc tinh todn bang mé hinh ngdn ngi.
B. B§ cong cu nhdn dang Kaldi
Kaldi 12 b cong cu nhan dang tiéng n6i ma ngudén maé [13]. Nhu dd mo ta & trén, mo hinh 4m hoc va md hinh

ngdn ngit 14 nhitng thanh phan quan trong cia hé théng nhan dang tiéng néi. Sau day mé ta cac thanh phan nay trong
Kaldi.

1. M6 hinh 4&m hoc

HMMs (Hidden Markov Models) dugc sir dung dé huin luyén md hinh &m hoc. Céc thong sé cia HMMs dugc
uée lugng bang huin luyén Viterbi. Cac HMM c6 thé biéu dién cho am don (monophone) va &m ba (triphone). Hinh 1
md ta qué trinh huan luyén mo hinh am hoc AM (Acoustic Model). M6 hinh AM dau tién dugc huin luyén voi
monophone (mono) sir dung cac dic trung MFCC va Delta-Deltas. Sau d6, hudn luyén bang céc triphone “tril”. M6
hinh "tri2a" duoc tao ra sau khi hun luyén lai triphone.

Mit khac, mé hinh "tri2b" duoc huin luyén béng cach st dung bién ddi tuyén tinh LDA + MLLT. Tt m6 hinh
nay, hé thong tiép tuc huin luyén dua trén cac dic trung LDA + MLLT bang cac phuong phép huan luyén phan biét.
Céc phuong phap do6 la:

- Thong tin twong hd cuc dai (MMI - Maximum Mutual Information): téi vu héa ding din cia mot mé hinh bang
cach xay dung mot ham muc tiéu c6 xu hudng t6i da hoa xac suat két hop P(a, q) va thdng tin twong hd [14].

- Théng tin twong hd cyc dai ting cuong (BMMI - Boosted Maximum Mutual Information): st dung bién thé cua
ham gia MMI véi hé sé ting cuong dé lam ting cac mé hinh c6 thé tron duge [15].

- Lbi am cyc tiéu hoa (MPE - Minimum Phone Error): nhim cyc tiéu hoa 16i am c6 thé c6 [16].

Céc phuong phap huén luyén néu trén ciing dugc mo ta trén Hinh 1. Ngoai ra con bd sung phuong phéap thich
nghi ngudi noi ky hiéu 1a “tri3b”.
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tri2a

mono — tril < tri2b_mmi
tri2b < tri2b_bmmi
tri2b_mpe
Tén phuong phap huan luyén Viét tat
Monophone Mono
Triphone tril
A+ AA tri2a
LDA+MLLT tri2b
LDA+MLLT+NMI tri2b_mmi
LDA+MLLT+bMMI tri2b_bmmi
MPE tri2b_mpe

Hinh 1. Phuong phéap huén luyén ciia Kaldi [17]
2. MO0 hinh ngbén ngir

Mo hinh ngén ngir tinh toan xéac suat ctia chudi tir theo cong thirc:

K
P(W) = P(wy, Wy, W3 ... W) = HP(Wi|Wi—1Wi—2 - Wy) (18)

. i=1
Kaldi cung cap cong cu cho phép tao md hinh ngdn ngir theo dinh dang ARPA (Advanced Research Projects
Agency) tir ngit liéu van ban va ca cong cu cho phép chuyén doi tir dinh dang ARPA sang dinh dang may chuyén trang
thai hiru han (FST - Finite-state-transducer).

3. Giai ma
B6 giai mi cua hé thong nhan dang tu dong tiéng noi tim chudi tir gidng nhat v6i chudi tir duoc cho théng qua
vécto ddc trung. Thuét toan tim kiém Viterbi dugc sir dung d€ tim ra chu6i nhu vay [18].

Ludi tir (Word lattice) 1a kiéu dau ra cua nhan dang, chi ra cac phan chung véi cac gia thiét khac. Boi vi cac gia
thiet dugc gan voi mot xac suat rat nho, cac xac suat dugce tinh bang phép toan 16garit. Vi the, dit liéu dau ra chta
thong tin vé chat lugng ciia moi gia thiet.

C. Thir nghié¢m nhdn dang sir dung b cong cu Kaldi
1. Xay dyng mo hinh ngon ngir
Tir vung: tir dién phat 4m bao gdm 1072 tir don duge xay dung bang 2 phuong phap:
- Phuong phép 1: cac am tiét ciia mot tir don khong chira thong tin thanh diéu (c6 47 am vi).
- Phuong phéap 2: bao gdm céc 4m tiét cua tir don va thong tin thanh diéu trén nguyén 4m chinh (c6 126 4m vi).

~ Ditligu van ban dwoc dung dé tao mo hinh ngon ngit thong ké. D li¢u ndy bao gom 4 tri¢u cau v6i 90 tri¢u 4m
tiét dugc thu thap tir cac tai liéu dién tir tiéng Viét. Cac ky tu dugc chuyén doi theo dinh dang Bach Khoa Text Code
(BKTC) [19]. B0 phurc tap ctia m6 hinh ngdn ngir bigram 1a 108,57 va m6 hinh trigram 12 62,43.

B6 cong cu SRILM [20] dugc sir dung dé tao mod hinh ngdn ngit theo dinh dang ARPA. M6 hinh ngdn ngit
bigram chtra 8.925 unigrams va 3.742.980 bigrams. M0 hinh trigram bao gém ngi dung nhu nhu mé hinh bigram va
11.593.319 trigram. Céc file nay sau do dugc dung dé tao ra moé hinh ngén ngir theo dinh dang file FST.

2. Két qua thir nghiém

Ngtr ligu tiéng n6i VDSPEC dugc st dung cho thir nghiém. Bo ngit 1liéu dugc chia thanh 5 tap trong d6 4 tap
dung huan luyén va 1 tap dung cho thir nghi¢m nhu trinh bay ¢ Bang 2.

Bang 2. Phan chia tap dit liéu ding cho huin luyén va thir nghiém

S6 giong nam S6 giong nir
STT | Tén tap dir ligu Huan Thir Huin Thir
luyén nghiém luyén | nghiém
1 Phuong ngit Bac 20 5 20 5
2 Phuong ngit Trung 20 5 20 5
3 Phuong ngit Nam 20 5 20 5
4 Chung ca 3 phuong ngir 60 15 60 15
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Thir nghiém nhén dang duoc tién hanh cho hai trudng hop: khong ¢ va co thong tin phuong ngit.

D6i voi truong hop thir nghiém nhan dang khong ¢ théng tin phwong ngit, dit liéu huin luyén 1a tap dit ligu
chung ca 3 phuong ngit twong tng dong 4 cia Bang 2. K&t qua thir nghiém dugc cho ¢ bang 3.

Bang 3. Két qua nhan dang khi chua biét théng tin phwong ngr

Phwong phap WER %
huan luyén

mono 39,77
tril 16,78
tri2a 16,48
tri2b 13,57
trizb_mmi 11,00
trizb_bmmi 10,81
tri2b_mpe 10,48
tridb 9,37

Tir Bang 3 co thé thdy, két qua nhan dang tSt nhat tmg véi phuong phap hudn luyén tri3b cho ty 1& 18i tir 1a
9,37%.

Khi c6 thong tin vé phuong ngi, dir liéu hun luyén va thir nghiém lan luot 14 1a céc tap di liéu xdy dyng cho
ting phuong nglt nhu da mo ta trén Bang 2. K&t qua thtr nghiém dugce cho trén Bang 4.

Bang 4. Két qua nhan dang khi di biét thong tin phuong ngit

Phwong phap WER %

huéan luyén Bic Trung Nam | Trung binh
mono 25,02 21,84 36,20 27,69
tril 9,26 8,88 18,05 12,06
tri2a 8,95 8,58 18,06 11,86
tri2b 6,99 7,06 14,40 9,48
tri2b_mmi 6,34 6,60 13,94 8,96
tri2b_bmmi 6,21 6,48 13,74 8,81
tri2b_mpe 5,87 6,21 13,06 8,38
tri3b 5,02 5,21 10,05 6,76

Béing 4 cho thiy két qua nhan dang tt nhat vdi ty 1¢ 15i tir trung binh 14 6,76% cho phuong phap huin luyén
tri3b cling 1a phuong phap cho két qua nhan dang tot nhat khi khong biét thong tin phuong ngi.

Két qua ciia Bang 3 va Bang 4 cho thdy khi co thong tin phuong ngit ty 1& nhan dang chinh xéac ting 1én
2,61%.

IV. KET LUAN

Bai bao di trinh bay két qua nhan dang cho ba phuong ngit chinh Bic, Trung, Nam cua tiéng Viét va két qua
thir nghiém nhan dang tiéng Viét khi khong c6 va co théng tin vé phuong ngit. Viéc bd sung théng tin FO giup ty 18
nhan dang dung phuong ngit tiéng Viét ting 12% so véi truong hop chi dung MFCC. Thyc nghiém cho thdy higu ning
ctia hé¢ thong nhan dang tiéng Viét dugc cai thién dang ké khi c6 thong tin phuong ngit. Ty 1¢ 13i tir trong trudng hop
nhan dang khi da c6 thong tin phuong nglr gidm xuéng 2,61% so voi truong hop nhan dang khi chua ¢ thong tin
phuong ng. Tiéng Viét 1a ngon nglr ¢6 phuong ngir rit da dang. Vi vay, mudn c6 hé thdng hoan thién nhan dang tu
dong tiéng Viét noi can c6 hé thdng tién xir Iy dé dinh danh phwong ngir. Hé thong tién xir 1y dé dinh danh phuong ngir
nay chi dya trén phuong thiic phat &m déc trung cho phuong ngitr ma khéng st dung dén cac tir dia phuong. Diéu nay
cho phép dinh danh linh hoat, khong phu thudc ndi dung néi. Trong khuén khd thoi gian nghién ctru coOn han che viéc
dinh danh tu dong phuong ngir tiéng Viét moi tap trung vao ba phuong ngir dai dién bao gém cac giong Ha Noi, Hué
va Thanh phé H6 Chi Minh. Huéng nghién ciru tiép theo s& 1a md rong nghién ctru cac ving phuong ngit khac cua
tiéng Viét. Diéu nay s& gop phan xdy dung hé théng nhan dang tu dong tiéng Viét ngay cang hoan thién.
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IMPROVEMENT OF VIETNAMESE RECOGNITION SYSTEM
PERFORMANCE USING INFORMATION ABOUT DIALECTS

Pham Ngoc Hung, Trinh Van Loan, Nguyen Hong Quang, Tran Vu Duy

ABSTRACT— Vietnamese is a tonal language with many different dialects. The influence of dialectal features on Viethamese
speech recognition systems is significant. There are many different methods which have been studied and applied for dialect
recognition such as GMM , Supervector ... This paper presents the experimental results of Vietnamese dialect identification and the
improving of the performance of the Vietnamese recognition system using information about Vietnamese dialects. The corpus used
for identification contain the voices of Hanoi, Hue, and Ho Chi Minh City considered as the representable voices for Northern,
Central, and Southern dialects. GMM model has been used for dialect identification. Test results showed that Vietnamese dialect
recognition rate is 71% in the case using MFCC combined with normalized FO according to average FO for each sentence and this
rate increases 12% in comparison with the case using MFCC only. The performance of Viethamese speech recognition using HMM
is considerably improved with the additional dialectal information, word error rate is 6.76% and this rate decreases 2.61% in
comparison with the case without dialect information.
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