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MO PAU

Nhan dang tiéng ndi ctia con ngudi di va dang thu hit sy quan tdm nghién ctru cia
nhiéu nha khoa hoc khi ma cong nghé tr dong hoa ngay cang c6 nhiéu tmg dung trong thirc
tién cudc sdng. Nghién ctru nhan dang tiéng néi Viét ciing duoc quan tim nghién ctiru nhiéu
trong nhitng nim gan ddy, tuy viy cho dén nay cac két qua van chwa thoa mén nhirng bai
toan dit ra tir thyuc té cudc séng do tinh chit phirc tap vé ngit 4m cua tiéng Viét.

Hién nay trén thé gi6i cac cong nghé xir Iy tiéng noi da phat trién, cac hé thong Gmg
dung xir 1y tiéng noi di duoc sir dung ¢ nhiéu noi, d6 chinh xac ciia cic hé thdng nay ngay
cang duoc cai thién. Cac tmg dung cta linh vyc xtr 1y tiéng néi rat phd bién: nhan dang
tiéng noi, tong hop tiéng ndi, xac thuc ngudi ndi qua giong nodi va cac thanh tyu cla chung
dugc ap dung vao nhiéu linh vuc trong thuc té.

Luan van tap trung nghién ctru cac k¥ thuat nhan dang tiéng noi, tir 46 xay dung tng
dung nhan dang mét sb tir, cac sd va cu thé 1a nhan dang am thanh va ing dung trong
Chuyén doi am thoai sang van ban st dung mo hinh Markov an dua trén cac dic trung
MFCC. Ngoai ra, mot s6 k¥ thuat khir nhidu dit liéu nhu CMS ciing duge tich hop dé ting
tinh hiéu qua cta hé thdng. Cac k¥ thuat nhan dang giong noi trong luin vin tip trung vio
loai dit liéu Am thanh tiéng Viét.

Céu trac cua luan van duoc trinh bay trong ba chwong gdm cac ndi dung chinh nhur
Sau.

Chuong 1 nghién ctru va trinh bay tong quan vé cac dic trung am thanh can thiét cho
qua trinh nhan dang tr vung tir Am thoai. Trong chuwong nay, mot s phuong phap loai bo
nhiing thong tin khong quan trong, chang han nhu tiéng 6n cia moi trudng thu am, nhidu
trén duong truyén, cac dic diém riéng biét cua ting ngudi noi,... cling dugec mo ta so lugc.
Ngoai ra, ndi dung chuwong ciing bao gém cic md hinh ngdn ngit, cic phuong phap hién thoi
vé nhan dang tiéng ndi, cac dic tinh, ciu trac cling nhu kha ning biéu hién y nghia ctia tiéng
Vié¢t. Cac ndi dung nghién ctiru vé am vi tiéng Viét, thanh diéu, 4m dau, &m dém, 4m chinh
va am cudi, va sy phan bd cua cic 4m vi trong tiéng Viét cling duoc trinh bay tai chuong
nay.

Chuong 2 ndy tap trung trinh bay co s 1y thuyét ciia cac thuat toan trong khau tién
xtr Iy tiéng nodi bao gdm: giai thut phat hién tiéng noi, cac phuwong phap tinh hé sb va trich

chon dic trung MFCC va PLP, cac ky thuat khir nhiéu nhu CMS va RASTA. Noi dung



chuong di sdu vao nghién ctru va phan tich qua trinh Markov sau d6 sé dua ra mé hinh
Markov an va cic trang thai ciia md hinh Markov 4n, dua ra cac bai toan co ban va va cac
giai phap toan hoc cho cac bai toan co ban ciia mé hinh Markov 4n. M6t s6 méd hinh Markov
an khac nhau ciing duoc di sdu nghién ctru nham tim kiém kha ning mé rong va ning cao
hiéu qua ctia hé thong.

Chuong 3 tap trung trinh bay cac két qua thuc nghiém cta hé thong nhan dang tiéng
noi trong tiéng Viét va chuyén doi 4m thoai tiéng Viét sang vin ban. Noi dung chuong duoc
m¢ dau bang viéc mo ta bd co sé dir liéu chudi tiéng Viét, tir d6 trinh bay qua trinh huan
luyén hé théng nhan dang tir vung, va cudi cung 1a xdy dung chuong trinh nhan dang tir

vung tiéng Viét va chuyén d6i 4m thoai sang van ban.
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Chuong 1 - TONG QUAN VE NHAN DANG TIENG NOI

1.1. Ly thuyét Am thanh va tiéng noi
1.1.1. Ngudn gbc 4m thanh

Am thanh 13 do vat thé dao dong co hoc ma phat ra. Am thanh phat ra duéi dang
song am. Séng am 14 sy bién d6i cac tinh chat cua moi truong dan hoi khi ning luong 4m
truyén qua. Am thanh truyén duoc dén tai ngudi 1a do moi truong dan am. Séng am cé thé
truyén dugc trong cht ran, chat 1ong, khong khi. C6 chat dan Am rat kém goi 1a chat hat Am
nhu: len, da, chét xép. ..

1.1.2. Cac dai lwgng dic trung cia dir liéu &m thanh

1.1.2.1. Tan sb cia 4m thanh

La s 1an dao dong cua phén tir khi trong mot gidy. Pon vi 1a Hz, ki hi¢u: £

1.1.2.2. Chu ki ciia Am thanh
La thoi gian ma am thanh d6 thuc hién mot dao dong hoan toan. Pon vi 1a thoi gian, ki hiéu

laT.

1.1.2.3. Toc d6 truyén am

La téc do truyén ning lugng Am tir ngudn téi noi thu. Pon vi m/s. Téc d6 truyén am trong

khong khi & nhiét do tir 0- 20° C thuong 1a 331 — 340 m/s.

1.1.2.4. Cwong do am thanh
La nang luong dugc séng am truyén trong mot don vi thoi gian qua mdt don vi dién tich dat

vudng goc véi phuong truyén am.

1.1.2.5. Thanh ap
La luc tac dung vao tai nguoi nghe hoac tai mot diém nao dé cua treong am thanh. Pon vi :

1pa=1 N/m2 hodc 1bar = 1dyn/cm2.

1.1.2.6. Am sac
Trong thanh phan ctia 4m thanh, ngodi tin s6 co ban con ¢ cac song hai, sé luong séng hai

biéu dién séc thai cuia &m. Am sic 1a mot dic tinh ctia 4m nhd d6 ma ta phan biét dugc tiéng
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tram, bong khac nhau, phan biét dugc tiéng nhac cy, tiéng nam ntr, tiéng nguoi nay voi

nguoi Khac.

1.1.2.7. Am lwong
La muc d6 to nho ctia ngudn. Pon vi la W
1.1.3. Céc tan s6 ciia Am thanh

Theo [7], tan sé co ban FO 1a tan s giao dong ctia ddy thanh. Tan sé nay phu thudc
vao gidi tinh va do tudi. FO cta nit thuong cao hon cta nam, FO ciia nguoi tré thudng cao
hon cua ngudi gia. Thuodng véi giong ciia nam, FO nam trong khoang tir 80-250Hz, véi
giong cua nit, FO trong khoang 150-500Hz. Su bién d6i cia FO ¢6 tinh quyét dinh dén thanh
diéu cua tir cling nhu ngit diéu cua cau.
1.1.4. Co ché tao lap tiéng néi ciia con ngudi

Cac co quan phat am cia con nguoi chi yéu gom phoi, khi quan, thanh quéan, bd
phén miii va miéng.
1.1.5. M hinh loc nguén tao tiéng noi

Qua trinh tao tiéng néi 12 bo loc ngudn, trong d6 tin hidu tir ngudn 4m thanh (ciing c6
thé 14 ¢ chu ki hay nhiéu) duogc loc bang b loc bién thién theo thoi gian c6 tinh chat cong

hudng tuong tu vai b phan phat am.

l Tham sd bd
B6 tao xung i loc

thanh 4m \Xx) l l

) Bd loc bo —»
+ phén phat 4am | Tiéng noi

Bé tao nhiéu
ngau nhién @

Ax

Hinh 1-1: Mé hinh loc ngudn tao tiéng néi [2]
1.1.6. Hé thdng thinh giac ciia nguoi
Qua trinh nghe ctia nguoi nhu sau: Séng ap suat 4m thanh tac dong dén tai nguoi,
song nay duoc chuyén thanh chudi xung dién, chudi ndy duoc truyén toi ndo bo théng qua

hé than kinh, & ndo chudi dugc xir Iy va giai ma.



1.1.7. Qua trinh tao va thu nhén tiéng noi

So do6 biéu dién qua trinh thu nhan tiéng ndi cua con ngudi

SAN XUAT TIENG
NOI i

Tao thong diép

Céc 1énh thin kinh
vin dong

Ong din

Day :
thanh :

NGUOI NOI

Song
am

’—b £ —» :
am E a
Y i thanh

:  NHANDANGTIENG :
: NOI :
: Hiéu thong diép

: 7y

: Ma ngdén ngit :
: Qua trinh than :
: kinh :
: Tai trong :
i :

NGUOI NGHE

Hinh 1-2: Qua trinh tao va thu nhén tiéng néi [2]

1.1.8. M hinh loc nguén tao tiéng noi
1.1.8.1. Nguyén am

1.1.8.2. Cac am vi khac

1.2. Gi6i thiéu vé xir ly tiéng noi

1.2.1. Muc dich ctia xir ly tiéng néi

Chung ta c6 thé mé hinh héa cho bai toan xir 1y tiéng néi nhu sau:

Tin hi¢u twong

Tia hidu s6

TOOTT00™

C( Diu vio ‘

I
Nguti ding -

\1 iy tinh

\l
ey

MFCC Qua trinh

| LPC * nhin dang

Qua trinh tien
X ly (trich

chon dac trung)
MFCC Qua trinh
xac thue
LpC

Hinh 1-3: M6 hinh bai toan xir Iy tiéng néi [2]



1.3.  Nhan dang tiéng noi

1.3.1. Bai to4an nhén dang tiéng noi
» Nhan dang céc tir phat am roi rac/lién tuc
> Nhén dang tiéng no6i doc 1ap/phu thudc ngudi noi
> Nhan dang voi tir dién ¢& nho/vira/lén
> Nhén dang trong mdi truong nhidu cao/thap

1.3.2. Cac phwong phap nhin dang tiéng noi

a. Phwong phap am hoc ngir am hoc

Hudng tiép can am hoc va nglt am hoc dya trén ly thuyét vé Am hoc-nglr &m hoc.

b. Phwong phap nhin dang mau

Husin cae mau
luyén mau | chuén/cac
Trich chon o hink
. déc tning
Tiérg {mau thif {cadc miu tham chigu}
™| Prantich
hé thing
¥ Tigng ndi
nién darg
Bang lcc . Phénicai | | Quyét dinh
LPC mau logyic
DFT

Hinh 1-4: H¢ thong nhin dang tiéng no6i theo phwong phap nhin dang miu [2]
Nhitng budc can thuc hién ddi voi mot hé théng nhan dang mau la:
v' Trich chon cac dic trung:
v' Huén luyén miu:
v' Phan 16p miu:
v" Quyét dinh logic:

So dd khdi clia phuong phap nay nhu sau:



Tigng réi

v

Phéan tich tin hiéu

¥

v

Trich chon dac tinh

Am hitu thanh 7 vé thanh /
khodng lang

¥

Fy

¥

Phén dean

~

Cac

¥

rgudn |
kign

¥

Gan nhan

F 3

thic

¥

Phan 1&p 4m thanh

MNguyén tac phan lcai &m

~

¥

MNguyén tie nglram

¥

&

h 4

Xac dinh tir

¥

Truy cap tifdién

¥

F
¥

Xac dinh cdu

& Hinh rgdén ng

¥

Lesi néi ducic nhan dang

Hinh 1-5: Tich hop tri thirc trong nhan dang tiéng néi [2]
1.4. Nhén dang tiéng Viét

1.4.1. Pic diém am tiét tiéng Viét

1.4.1.1. Tinh doc lap cao

Trong tiéng Viét, am tiét duoc thé hién kha déy du, rd rang, dugc tach va ngét thanh

tirng khiic doan riéng biét. Am tiét ndo cta tiéng Viét ciing mang mot thanh diéu va cau tric

oOn dinh.

1.4.1.2. Kha ning biéu hién y nghia

Tuyé¢t dai da sb cac am tiét tiéng Viét déu co nghia. Gan nhu toan bo cac Am tiét déu hoat

dong nhu tur.

1.4.1.3. Céu tric chit ché

Thanh diéu

Van

Am dau

Am dém | Am chinh

Am cuoi

Hinh 1-6: Céu tric ciia Am tiét tiéng Viét [6]




A 8

Am
Thanh Am Phan Bac 1
(ﬁé]] /\
Am Am Am Bac 2
dém chinh cudi

Hinh 1-7: Céu tric hai bic ciia 4m tiét tiéng Viét [6]
1.4.2. Am vi tiéng Viét

1.4.2.1. Thanh di¢u

N
N W R W

1
Hinh 1-8: Céc thanh diéu tiéng Viét 1. Khong diu, 2. Huyén, 3. Ngi, 4.
Héi, 5. Sic, 6.Ning [6]

1.4.2.2. Am dau
1.42.3. Am dém

Am dém c6 chirc nang tu chinh am sac ctia am ti€t luc khoi dau, lam tram hoa am tiét

va khu biét 4m tiét nay v6i am tiét Khac.

1.4.2.4. Am chinh
Am chinh 14 nguyén 4m va c6 mit trong moi am tiét qui dinh &m sic cua am tiét. Am

chinh tiéng Viét c6 tat ca 14 4m gém 11 nguyén 4m don va 3 nguyén am doi.

1.4.25. Am cudi
Céc am cubi tiéng Viét co dac diém gidng nhau 1a khong budng (bd phan cdu am tién

dén vi tri cau am r6i gitr nguyén vi tri d6 ch khong vé vi tri ci).
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Am Am phu Ban nguyén am cudi
chinh | h/ Vi du ha/ il | Vidu
[ + uy + - iu
e + ué + - éu
€ + oe + - eo
ihe + uyén + - yéu
u - ui - + ui
0 - 0i - + 0i
d - ol - + ol

uho - uoi - + uoi
w - - + + uu, ul
¥ + quo - + -, 01
) + uan + + au,ay
a + oa + + ao,ai
a + an + + | au,ay

wh ¥ - - + + Uu,uo

i

Hinh 1-9: Phéin bb giita nguyén Am Am chinh va cac Am dém va ban nguyén Am cudi
[6]
1.4.3. Sy phan bd ciia cac Am vi tiéng Viét
Céc am tiét tiéng Viét c6 cdu tric chit ché va cac am vi trong tiéng Viét két hop véi
nhau theo nhing qui luat. Hinh 1-9 tong két sy phan bd giira nguyén 4m am chinh va cac am
dém va ban nguyén 4m cudi [5].
1.4.4. Mt s6 dic diém ngir Am tiéng Viét
Theo [1], dic diém d& thay la tiéng Viét 1a ngdn ngit don 4m (monosyllable - mdi tir

don chi c6 mot am tiét), khong bién hinh (cach doc, cach ghi 4m khong thay ddi trong bat
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ctr tinh hudng ngir phap nao). Tiéng Viét hoan toan khac véi cac ngdn ngit An-Au nhu
tiéng Anh, tiéng Phap 1a cac ngdn ngir da 4m, bién hinh.

1.4.5. Nhirng thuén lgi va khoé khin déi véi nhin dang tiéng Viét

1.45.1. Thuan lgi
1.45.2. Khé khin
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Chuwong 2 - CAC KY THUAT NHAN DANG TU VUNG TRONG AM
THOAI TIENG VIET

Hién nay c6 rat nhiéu phuong phap nhan dang tiéng néi. Md hinh Fujisaki dugc tng
dung rong rii trong hé thdng cua tiéng Nhat, md hinh MFGI duoc tng dung trong tiéng
btc, mé hinh HMM (Hidden Markov Models), m6 hinh st dung mang noron,... Trong
khuon khd Luén vin nay tac gia lya chon mé hinh HMM (Hidden Markov Models) dé huin
luyén va nhan dang tiéng n6i. M6 hinh Markov 4n (HMM) 12 mot mé hinh thong ké, thich
hop tmg dung trong viéc nhan dang miu: tiéng noi, hinh anh va chir viét...HMM duoc (mg
dung rong rai trong nhitng ndm gan day vi hai 1y do.Tht nhat, mé hinh c6 d6 chinh xéac cao
trong nhiéu tng dung; Thir hai,cau trac mé hinh c6 thé thay ddi d& dang cho phu hop voi
ting ing dung cu thé.

2.1. Cac thanh phan chinh ciia mdt hé thong nhan dang tiéng noi

_M_M_ Tin hiéu tiéng ndi
(speech)

e

Trich chon dic trung Md hinh ngdén ngir Tir dién ngir
(feature) PCW) am
N
M5 hinh 4m hoc Gial mi
P(O[W) Decoder A
Vin ban
W)

Hinh 2-1: So' @ khoi tong quan ciia mot hé thong nhan dang tiéng néi [4]
CAu tric tong quat ctia mot hé théng nhan dang tiéng néi duge mé ta & hinh 2-1

2.1.1. Trich chon dac trung
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l .‘ II l ' Dic trung

Tién xv Iy . . Hiu xwely
(Loc théng dai, T?I’Vhﬁtc"? gi‘;‘“ﬂ;g > (PhanI6p, giam s
him cia s6....) : chiéu,...)

Hinh 2-2: So' dd cac bwéc trich chon dic trung [4]
Khau nay c6 thé chia ra lam ba giai doan gém tién xtr 1y, tinh toan dic trung va hau
xu ly nhu mé ta ¢ hinh 2-2.
a. Khau tién xur 1y:
b. Khau tinh toan dac trung:

c. Khau hau xur 1y:

2.1.1.1. Pac trung MFCC

Tin hiéu tiéngnéi ) Pre Emphasis [5] Window |5 DFT

pd

MFCC |¢| DCTADFT f¢ | log || Melfilterbank

Hinh 2-3: So' @6 khdi cac bwéc tinh toan MFCC [4]

Vé co ban, phuong phap trich chon dic trung MFCC ¢6 cac cong doan chinh nhu sau.

e Pre Emphasis

e Window

e DFT
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.(_ --2Zbms__ __)l
I T 1
)
10
< LUms. ; - :
]
N " 1
v r )
"
]

P S

Khung n+1
Khung n+2

Hinh 2-4: Tao khung trén tin hi¢u tiéng noi [4]

Trong do: L 1a kich thudc cua ctra s6, w[n] gia tri cta tin hi¢u dau vao sau khi qua ham ctra

5
A

SO.
e Mel Filter bank
e Logarithm (log) va bién doi Cosine roi rac (DCT)
Tiéng noit [ FFT —» Loc tan st Bark —* Nhin manh tin hiéu
+
Hé s PLP Luit cuong do nghe
t v
Tinh cac gia tri (¢ Thuét toan Durbin - Bién d6i Fourier nguoc
Hinh 2-5: So' @0 khoi cac bwdce tinh toan PLP [4]
Trong do:

Bién d6i Fourier nhanh (FFT)

Loc theo thang tan s6 Bark

Nhan manh tin hiéu

Dung luat cwong do nghe (Power Law of Hearing
Bién d6i Fourier nguoc (Inverse DFT)

LPC

Thuét toan Durbin

Tinh cac gia trj delta

2.1.2. Ky thuat khir nhiéu CMS

2.2.

Tf;ng quan vé mé hinh Markov an HMM

2.2.1. Chubi Markov
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La day gom N trang thai Sy, S,...S, v6i a;;1a xac xuét chuyén tiép trang thai tir S;dén S;.
di

das dz

Hinh 2-6: Chudi Markov véi 3 trang thai S1, $2, S3 véi cac xA4c suit

chuyén tiép twong ng all dén a33 [4]

2.2.2. M0 hinh Markov an HMM
HMM 1a mé hinh xac suét dya trén ly thuyét vé chudi Markov [Rabiner 1989] bao

gom cac dac trung sau:

0 ={o1, 02, ..., ot } la tap cac vector quan sat.
S ={s1, s2, ..., sn} la tap hitu han cé4c trang thai s gom N phan tu.
A ={aun, a2, ... , an} 12 ma tran hai chiéu trong d6 a; thé hién xac suat dé

trang thai s; chuyén sang trang thai s; , véi a; >0va Y a; = 1, Vi j=k

B = {bat, b, ... , bv-1)c } 1 tap cac ham xac suit phat tan cua cac trang thai
tir s2 dén sy-1, trong d6 bithé hién xéac suat dé quan sat o: thu duoc tir trang
thai s; tai thoi diém t. Trong nhan dang tiéng n6i ham b;: thuong duoc sir dung
13 ham Gaussian voi nhiéu thanh phan tron (mixture) c6 dang nhu cong thic
(2.12), trong trudng hop nay ta goi 1a mé hinh két hop Hidden Markov Model
va Gaussian Mixtrue Model (HMM-GMM)

bi(0)= Doy ciN(OGHiIER) (2.12)
Trong dé: o: 1a vector quan sét tai thoi diém t, M 1a sé thanh phan tron cua
ham Gaussian, cix, pik, Zix theo thir tu 1a trong s, vector trung binh va ma tran
phuong sai (covariance matrix) cuia thanh phan tron tha k caa trang thai si .
1= {m; } 1a tap x4c Suat trang thai dau, véi m; = P(q1 = s;) véi i=1..N 1a xé&c

sut dé trang théi s; 1a trang thai dau qu.
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Oy O3 "4 Or

Hinh 2-7: M6 hinh HMM-GMM Left-Right véi N trang thai [4]

2.2.3.  Cac thanh phan cia HMM
Mot HMM A (N, M, A, B, IT) gdm 5 thanh phan [3]:

a.

7t

=P[q,=S;] 1<i<N

N: S6 trang thai, v6i tap c4c trang thai: S = (S1, S2, ..., SN) va trang thai quan sat
duoc tai thoi diém t 14 qt.
M: S hién twong quan sat dugc ctua mdi trang thai, ky hiéu hién twong quan sat
dugc 1AV = {V1, V2, ...,VM}, tin hiéu quan sat dugc & thoi diém t 1a Ot.
Xac suat chuyén tiép trang thai biéu dién boi ma tran A = {aij} tur trang thai Si dén
Sj.

aij=P|:CIt+1=Sj| CItZSi:I,].Si,jSN (2.13)

h >0VI, ] voi didu kién mdt trang thai Sj co thé dén duoc tr moi trang thai Si va

N
thoa rang budc Z aij=1,
i1

Phén bd x4c suit (probability distribution) quan sat duoc tai trang théi j:
B = {bj(k)}
bj(k)=P[w -t =Si],1<j<N1<k<M (2.14)

M
thoa rang budc ; bi(k) =1
A va B 1a tham sb quan trong nht trong mo hinh HMM.
Phén bd x4c suit trang thai dau tién: [T = { TEi } R Vé’l TCi la trang thai Si chon.
(2.15)

N
thoa diéu kién Z mi=1
i=1
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Trong cac thanh phan trén, gia tri M va N duoc chon dau tién va khong thay doi, chung
dugc st dung dé tinh 3 gia tri con lai. Cac budc tao dit ligu:

» Chon trang thai ban dau voi xac suét 1a .

> Piatt=1

> Chon Ot= VK .véiB={bj (K}

> Chuyén sang mot trang thai moi, st dung ma tran A :{aij}

» Datt=t+l1, quay lai budc ba néut<T.

Mo hinh HMM duoc bidu dién boi bo tham sé: 4 = (A, B, 7)

Vi chudi quan sat 1a: O = 0,0,...0+

Trong d6: O mot hién tuong cua V; T: s6 trang thai quan sat.
2.2.4. Ham mat d9 xac suat hdn hop Gauss

Ham mat do xac suat phan bd Gauss c6 dang:

1 1
gf(X| 'ui’zi) - D/2 7z °XP {__(X_ﬂr)‘zi_l(x_fui)}
Q) %, | 2 (2.16)

Z;‘: =1

2.3. Ba bai toan co ban ciia md hinh Markov 4n

cac trong sO hon hop can thoa diéu kién

Viéc ung dung HMM trong nhan dang tiéng noi1 dua trén viée giai dugc ba bai toan
co ban sau [1].
2.3.1. Bai toan danh gia
2.3.2. Bai toan gidi ma
2.3.3. Bai toan huan luyén
2.4. Ung dung ciia HMM trong nhéin dang tiéng néi roi rac
2.4.1. Tong quan
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bo tir vung Bai toan huén luyén
) duge tham so hoa
Huén luyén AN e e
uan aye HMM Bai todn giai ma
lin ‘hlll_ll _ Chudi _

VAo - o - , ) . N

Apay |Phéntich| quan sat O Tinh todn P(O/A) Lwa chon | Tir nhiin dang
dic trung Xac suat Bai toi uu
toan danh gia
C—— e— —
——
Chudn bi dir liéu Nhin dang

Hinh 2-8: Ung dung cac bai toan trong nhan dang tir roi rac [2]

2.4.2. Giai doan huin luyén mé hinh

|I§:’|i todn gial mi Khdi tao mé hinh
i

1 Tim chudi trang

thii to1 wu )

] khong

-

Dir ligu D _ : ~ Xacsuat % | Cic tham sb
hudn Tuvn Udc tinh tham so Y - i
- | ‘ i ~hdi - cua mo hinh

-_— s y » z ~
. Bai toan huan luyén
Tai wée tinh =z

md hinh

| S
!

Hinh 2-9: Céac bwéc huén luyén bang HMM [2]
2.4.3. Giai doan nhan dang
Tin hiéu tiéng ndi can nhan dang dugc trich xuét vector dic trung, goi la chudi quan
sat O. Sau d6 can giai quyét bai toan danh gia dé tinh V xac suat P(O|Ai) ctia V tir trong bd
tor vung va chon ra mo hinh mo ta dung nhét tin hiéu tiéng noi dua vao, do la mo hinh A; c6
xac suat P(O|\i) 16n nhit trong tdp V mé hinh, tir d6 suy ra 1énh (tir don) Gng véi tin hiéu

dau vao.
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Chuwong 3 - XAY DUNG HE THONG CHUYEN POI AM THOAI
TIENG VIET SANG VAN BAN

So db tong quat cta hé thdng nhan dang tiéng néi dugc thé hién trén hinh 3-1

Hinh 3-1: So' @b tong quat ciia hé thong nhan dang va chuyén doi [2]

Pé thudn tién cho viéc nhan dang va chuyén d6i hién thi két qua, trong gidi han cua
luan van nay va tir so do trén toi chia chuwong trinh xay dung hé théng chuyén ddi thanh ba
qua trinh riéng biét:

> Thu thap va tién xu i tin hiéu tiéng noi

» Trich chon dac trung MFCC

» Qua trinh tht ba
Chi tiét cac qua trinh trén nhu sau:
3.1. Thu thap va tién xir li tin hi¢u tiéng noi
3.2.  Trich chon dac trung MFCC
3.3. Nhan dang bang mé hinh HMM

So @6 nhan dang bang mé hinh HMM dugc thé hién nhu hinh 3.4.

l HMM
}\ i thar 1
; Tinh loan P(OIA
XAc suat
A? HMM Tir nhén dang
L niou Chudi quan sat J.- e 2
tieng noi [ pran tich| O ’ Tinh 1oan PIOIA® > Lua argmax{P{O|Ai))
= " r caa nhat ————————>
5 = dac trung 13 e sud —————* caonhat
| MFCC L - ——
M HMM
,i i thar W
™ Tinh i P(OM
xac sual

Hinh 3- 2: Téng quan md hinh nhén dang [2]
3.4. Xay dung dir liéu huén luyén va kiém thir hé thong hién thi két qua.
Pé tiép tyuc tién hanh qua trinh xay dung hé thong, ta can chuan bi co so dir liéu huan

luyén dé cai dat, danh gia hi¢u suit hoat dong cua hé théng.
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3.4.1 Thu am dir liéu
Dtr liéu thu am duoc chia lam hai phﬁn:
- Dung dé huan luyén
- Dung dé kiém thtr hé thong
3.4.2 Dac tinh file dir li¢u
Dt liéu luu theo dinh dang chuén file *.wav ciia Microsoft, tan sd léy mau 1a 16 kHz,
don kénh (mono), thoi lwong mdi file tir mot dén hai gidy, c6 bao gdm khoang ling (silence)
& dau va cubi file.
3.4.3 Cau hinh hé¢ thong nhin dang
3.4.4 Két qua thuc nghiém
Két qua dat dugc v6i hé thong ¢ do chinh xac 77,29% & mirc tir va 13.51% & muc
cau, nhan thay chat luvong nhan dang & muc cdu con thip, nguyén nhan do dir lidu giong noi
thu 4m bang dién thoai c6 14n nhiéu tap 4m nhu tiéng ho, tiéng cudi, “a, ¢”... ddi voi may
tinh truong hop nhu vdy giy ra nhitng kho khin dic biét trong nhan dang tiéng noi.
> Thir nghiém véi nhiéu ham Gaussian
Két qua dat dugc véi hé théng c6 d6 chinh xac 78.23% & muc tir va 14.86% & muc
cau, so voi 77,29% & mire tr va 13.51% & murc cau & hé théng st dung mdt ham
Gaussian.
> Thir nghiém véi dir liéu kiém tra va dit 1iéu huén luyén tring nhau
Két qua nhan dang cua hé théng da duoc cai thién rd rang véi ¢ do chinh xac

87.70% ¢ muec tu va 20.27% ¢ muc cau.
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KET LUAN VA KIEN NGHI

Vi két qua kiém tra do chinh xac nhan dang nhu trén thi c6 thé thdy rang viéc ap
dung mé hinh Markov an trong nhin dang tiéng Viét di cho két quéa kha tét. Tuy chua that
s hoan hao nhung nhirng két qua thu duoc twong ddi kha quan.Tuy van con mot sé han ché
nhu

> Dit liéu huén luyén chua day du, s tir dem huén luyén chua nhiéu, chua thu
duoc tir nhiéu nguoi, nhiéu noi; moi truong thu am con nhiéu nén nhiéu (tiéng
on),...

> Mot s6 thong s6 c6 anh hudng dén d6 chinh xac nhan dang nhu: ham khéi tao,
s6 nut an, gia tri kich hoat trong $0,... co thé dugc lua chon chua ti wu.

Céac nguyén nhan trén mudn khac phuc duoc déu can phai c6 thoi gian, va can phai
b6 cong sirc nghién ctru nhidu hon nita. Bé hé théng co6 thé dugc tmg dung rong rai hon can
phai cai tién va mo rong thém. Véi thiét ké dd duoc dua ra thi huéng phat trién tiép cua tac
gia c6 thé la:

> Tang s luong tir trong tir dién nhan dang.

> C6 thé vira thu 4m, vira nhan dang (khoéng phai cho dén khi thu 4m xong méi
nhén dang).

> Nhan dang cau (c6 kha ning phan doan dugc tir gan dung).

Do thoi gian 1am Luén vin khong c¢6 nhidu nén tac gia chua co diéu kién dé tim hiéu
hét nhitng huéng tiép can méi trong nhan dang tiéng néi. Hi vong rang trong thoi gian téi

tac gid Luan van c6 thé hoan thién hon nira cac ndi dung da dé ra.
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