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NHAN DANG TIENG NOI CHU SO VIET AP DUNG
TRONG HE THONG NHAP PIEM
, ' ThS. Thai Duy Quy*
TOM TAT
Nhén dang tiéng noi ciia con nguwoi da va dang thu hit sir quan tam nghién ciu
cua nhiéu nha khoa hoc khi ma céng nghé tw dong héa ngay cang cé nhiéu izng dung
trong thuec tién cugc song. Nghién cizu nhdn dang tiéng néi Viét ciing dwoc quan tam
nghién cizu nhiéu trong nhitng nam gdan day, tuy vdy cho dén nay céc két qud van
chwa théa man nhitng bai todn dat ra tir thyc té cugc song do tinh chdt phurc tap vé
ngé: Am cua tieng Viét. Bai bdo trinh bay bdi todn tim ddc trung, hudn luyén va nhdn
dang tiéng noi Viét, iing dung trong hé thong nhdp diém. Cac két qud duwoc kiém
nghiém bang cac tiéng ndi sé roi rac va té hop ngdn, dong thoi tich hop trong
chirong trinh nhdp d@iém cho hé thang hién hanh.
Tir khéa: Nhdn dang tiéng néi Viét, nhan dang chiz so, speech recognition,
HMM, MFCC

1. it van dé minh va tu nhién nhat. D4u 4n giao tiép
1.1. Gigi thigu ngudi - may sé mat di ma thay vao do 1a
Trong giao tiép gita nguoi VoI cam nhan cua su giao tiép gitra nguodi

nguoi, tiéng noéi 1a phuong phap trao V6i nguoi, néu hoan thién thi day sé l1a
d6i thong tin ty nhién va hiéu qua  mot phuong thic giao tiép tién loi va
nhat. Muc tiéu cua cac ky thuat nhan hiéu qua trong cong viéc [4]. Mac du
dang tiéng noi theo nghia rong la tao nhan dang ngén ngir tiéng Anh da dugc
ra nhitng may c6 kha niang nhan biét  nghién ciu kha hoan thién nhung do c6
duoc thong tin tiéng n6i va hanh dong sy khéc biét vé ngir am, ngir nghia véi
theo tiéng noi d6. Nhan dang tiéng n6i  tiéng Viét nén kho co thé ap dung cac
la mot phan cua qua trinh tim kiém  chwong trinh nhan dang khac hién hanh
thong tin dé may c6 thé “nghe”,  dé nhan dang tiéng Viét. Mot hé thdng
“hiéu” va “hanh dong” theo thong tin  nhan dang tiéng ndi & nudc ta phai dugc
ddng thoi “néi lai” dé hoan tat visc  xay dyng trén nén tang cua tiéng noi

trao d6i thong tin. tiéng Viét [5].
Cho dn nay, van dé giao tiép gitra 1.2. Téng quan tinh hinh nghién ciu
con ngudi va may tinh tuy da duoc cai Cac ky thuat nhan dang tiéng noi

thién nhiéu nhung chu yéu van con kha  trén thé giéi da c6 tir thap nién 60 va da
tha céng théng qua céc thiét bi nhap,  dat dugc nhiéu thanh tuu dang ké [1].
Xuit. Giao tiép voi thiét bi may bang  Céac hé thong nhan dang giong noi tiéng
tiéng ndi s& 1a phuong thuc giao tiép vain ~ Anh dd duoc &p dung trong nhiéu linh

1Tru(‘mg Dai hoc Da Lat
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vuc nhu trong xir Iy van ban bang tiéng
noi, tu dong hoa trong phan xudng, cac
hé thong an ninh, dich thuat, hé théng
tra 101 tu dong, robot thong minh,...

Tai Viét Nam, do con tuy thuoc vao
diéu kién nghién ctru va sy phuc tap cua
ngir am tiéng Viét nén cac nghién ciu
vé hé thdng nhan dang giong ndi tiéng
Viét van con nhiéu han ché va dén nay
chua c6 hé thong nao hoan chinh [4].
Mic dU vay, hién nay ciing c¢6 nhiéu
cong trinh nghién ctru cua cac nha khoa
hoc, cd thé ké dén PGS. TS. Luong Chi
Mai (Vién Cong nghé Thoéng tin Ha
Noi), PGS.TS. Vi Hai Quan (Pai hoc
Khoa hoc Tu nhién TP. H6 Chi
Minh)... mang lai nhiéu nhiing thanh
cong trén ly thuyét va tng dung. Trong
nhitng san pham noi bat, c6 thanh tuu
cuia san pham VSpeech caa nhém BK02
[9], twong tac giong ndi véi chir viét dé
diéu kién mot sé chirc niang co ban trén
may tinh. Mot sé san pham cua céc
cong ty cling da tich hop cac chiic nang
tim duong di, cady xdng, ATM,... trén
cac hé thong di dong.

Mic du ¢6 nhiéu nghién ciu va san
pham ng dung thyc té nhung trong céc
san pham vé nhan dang tiéng noi van
chua c6 san pham nao dap tng cho
cong viéc nhap diém, mot cong viéc
thuong xuyén trong nha truong.

145

1.3. Muc tiéu ciia dé tai

Pé tai nghién caeu thir nghiém
huéng nhan dang tiéng noi Viét dua
trén viéc trich ddc trung cua tiéng noi
bing phuong phip MFCC (Mel
Frequency Ceptrums Coefficients), va
nhan dang bang mé hinh HMM (Hidden
Markov Models). DPong thoi mot
chuong trinh nhan dang bang tiéng noi
Viét dugc xay dung véi bo tir veng nho
1a cac tiéng noi s, dung trong hé thdng
nhap diém. Chuong trinh dwoc Xay
dung bang ngbn ngir C# trén nén .Net
dua vao mét sb thu vién. Cac budc
minh hoa sir dung mot s6 ham trong
ngon ngir Matlab.

2. Hé théng nhan dang tiéng ndi Viét

Vé miat tong quéat, mot hé thong
nhan dang thuong bao gom hai phan
chinh 1a hudn luyén (training) va nhgn
dang (recognition) dwoc thé hién nhu
trong hinh 1. Trong d6 “Rut trich dac
trung” la qua trinh dua ra dugc nhiing
dac trung thich hop cho nhan dang.
“Hudn luyén” 1a qua trinh hé théng
“hoc” va “luu trit” nhitng mau chuan
duoc cung cap, tir d6 hinh thanh bo tir
vung cua hé théng. Va qua trinh “nhdn
dang” 13 quyét dinh xem mau nao dugc
dua vao can cir vao bo tr vung da duoc
huan luyeén.



TAP CHi KHOA HOC - BAI HOC PONG NALI, SO 04 - 2017

ISSN 2354-1482

wp-|  Tién xit Iy

—

Rut trich dic trung

/ﬁ' O=»| Huin luyén
/
4
O] Nhin dang

Hinh 1: Téng quan mét hé thang nhén dang

Mot hé thdng nhan dang tiéng noi
ciing theo quy tic cac bugc cia mot hé
nhan dang téng quat. Tin hiéu thu vao
la cac &m thanh noi tir micro, dic trung
ciia 4m thanh thuong 14 tiéng va am vi
ctia ngdn ngir va qua trinh huan luyén
dua trén cac tap tin 4m thanh da thu vao
tur truoc.

3. Tién xir ly

X,(t)= 3 x(®)5(t—nT)

Tiéng noi sau khi dugc thu tir micro
s& duoc ldy mau tin hiéu, mot mau tin
hiéu thuong duoc biéu dién dudi dang
s6ng. Hinh 2 md ta séng am caa cac sé
tr mot dén muoi. Ddi voi tin hiéu am
thanh, mau s& duoc lay theo mét chu ky
thoi gian, cong thic lay mau duoc Xac
dinh bai cong thuc 1:

@)

Hinh 2: M6 hinh séng &m cAc s tir mdt dén muoi

Tin hiéu sau khi liy xong sé& thong
qua mot bo loc tin hiéu. Bo loc tin
hiéu c6 thé bao gdm bo khir nhiéu, bo
khoi phuc tin hiéu bién dang, bo do
tim diém cubi dé xac dinh dau la tiéng
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on, dau 1a tiéng noi va khoang ling
gitta hai tiéng ndi. Mot vi du vé
phuong phap do tim diém cudi duoc
mo ta trong hinh 3.
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Hinh 3: Mgt vi du vé do tim diém cugi trong s6ng am

Tin hiéu s(n)

Lam rd tin luéu

Phan tich dac trung i

1 -
s+1 Moikhung
i»| mot vector
':;; dac trung

Hinh 4: Cdc quy trinh trong rut trich dac trung MFCC

4. Rut trich dic trung Phan trich dic trung sé& dua ra duoc
Sau quéa trinh tién xir 1y da co vector dic trung cho mé hinh can nhan
dugc cac mau tiéng néi khir nhidu. dang. C6 nhiéu phuong phap trich dic
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trung khac nhau nhu Wavelets, LPC,
MFCC... Chung t6i chon phuong
phap trich dac trung MFCC (Thang
tan s6 Mel) do téc d6 tinh toan cao, do
tin cay Ion va di dwoc sir dung rat hiéu
qua trong cac chuong trinh nhan dang
tiéng noi trén thé gioi [4].

Phuong phép rut trich dac trung
MFCC dugc md ta nhu trong hinh 4.
Trong mé hinh nay ta c6 bdn budc dé
rat trich dac trung nhu: lam rd tin

hiéu, phan khung, lay ctra s6 va phan
tich dic trung. Chi tiét cac budc dugc
trinh bay theo cdc muc sau day.

4.1. Lam rd tin hiéu

Budc nay muc dich chinh 1a lam
tang tin hiéu va ndi rd cac dic trung
caa tin hiéu gilp nang cao muc do
nhay cam trong cac budc sau [3].

B6 lam rd tin hiéu c6 phuong trinh
sai phan nhu sau:

s=s(n)—as(n—-1) )
Original wave: s(n)
0_4 T T T T T
02 .
|:| -
02k i
N4 | Play | L | 1 1 1
0 2 4 6 8 10 12
After pre-emphasis: s,(n)=s(n}-a*s(n-1), a=0.950000
U.E T T T T T
0.4

-0.2

04
0

Hinh 5. M6 hink budc song trueoc va sau khi lam r6 tin hiéu

4.2. Phan khung

Trong budéc nay, S duoc chia
thanh cac khung, méi khung géom N
mau, khoang céach giita cac khung la
M mau. Hinh 5 minh hoa cach phan

1

thanh cac khung véi M = 5 N. Néu ta
ky higu khung thit i 13 x(n) Va c6 tit ca
L khung trong tin hiéu tiéng noi thi:

X (n) =s(M.i+n)vsin=0,1,...N-1;i=0,1,...,L-1 ©)
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A
Y

A

Hinh 6: Am tiéng néi duwoc phin doan thanh cac khung

4.3. Ldy cira so

Budc tiép theo trong xu Iy 13 lay tin hiéu. Qua trinh quan sét tin hiéu
ctra s tin hiéu tng véi mdi khung dé x(n) bang mot doan x(N(n)) trong
giam thiéu gian doan tin hiéu & dau va khoang no... (no + N — 1) twong duong
cudi mdi khung. D&y tin hiéu con Vi viéc nhan x(n) véi mot ham cira s6
duoc lay ra tir mot tin hiéu dai hon w(n-ng) nhu sau:

hodc dai v han x(n) goi 1a mot ctra s6

Ny<n<ng+N-1

x(n)
XN (n) - X(n)'W(n - no) = |:0 (n<ng)v(n>ny+N-1) (4)

Trong nhan dang tiéng noi, thac (5). Tin hiéu cua cira so
ham ctra s6 thuong hay dugc dung Hamming duoc biéu dién trong hinh
nhat & Hamming, cé dang nhu cong 7.

0.54+0.46cos(27zn/N) |n|<N/2
Xy (N) =x(n).w(n—n,) = [O monz (5)
Generalized Hamming Window: (1-cu}-cc*cos(2an/(N-1)), 02n=N-1

1 T T E; - ~ -_T-_E T T T
09
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Hinh 7: Mb hinh séng ciza s6 Hamming

4.4. Trich chgn déc trung bién d6i Furier nguoc dya trén do Ion
Budc cudi cung trong trich chon logarit cua ngo ra caa bo loc.

dac trung MFCC bao gém thuc hién
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il %) . sl

Bién déi Cosin

PO, |

| Log()

Bien doi Fourier

e

Bien do1 sang mien tan so

Loc tin lnéu ding b3 loc
tam giac trén thang el

M31i khung mét
vector ddc treng

Hinh 8: Cdc buoc trich chon dac trung MFCC

Sau khi tin hiéu tiéng noi duoc
trich ddc trung thi mdi tr dwoc dic
trung boi mot ma tran hé sb thyc. Dua

Yt = [ftv 1:t'1:t+1; €t-Cmaxs d, fmax, fmin; fmax'fst, fmin'fed, fmin'fst; fmax'fed]

trong do:

- f; 12 tAn sb co ban tai khung tin hiéu t
- fir1 12 tan 6 co ban tai khung tin hiéu t+1
- & la nang lugng tai khung tin hiéu t
- emax 12 ndng luong cuc dai trong phan hitu thanh (khdng phai nhiéu)

- d la s6 khung phan hitu thanh

theo [4], ching t6i dinh nghia mot
vector dic trung bao gom 10 thanh
phan nhu sau:

(6)

- fmax 12 tAn s co ban cuc dai trong vang hitu thanh

- fmin 12 tAN $6 co ban cuc tiéu trong ving hitu thanh

- fs 1a tAn s6 co ban & khung dau tién trong ving hitu thanh

- foq 12 tAn s6 co ban & khung cudi ciing trong vaing hitu thanh

Do md hinh HMM r¢i rac dugc ung
dung dé nhan dang nén nhiing vector
dac trung nay phai dugc udc lugng
vector thanh mot chi sé codebook roi
rac. Phuong phap duoc str dung dé uéc
lugng vector 1a phuong phép K-means.

5. Huin luyén cho md hinh
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Sau khi thyc hién xong phan rut
trich dac trung, két qua 1a c6 mot co so
dir liu cac vector dac trung tuong ng
Vi tung tir. Phan huan luyén st dung
md hinh Markov an véi dix liéu huan
luyén la cac vector dic trung c6 dugc tir
phan trudc. Ung véi mdi tir can nhan
dang thi mét co s¢ dir liéu cac dac trung
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tr cac 1an doc khéac nhau. Sau d6 s& uéc
lwong cac théng sé cia md hinh 4 = (4,
B, m) dé xac suat P(O}i) dat cuc dai,
twong tng vai moi tir 1a mot A xac dinh.
Dé nhan dang mat tir thi chi viéc tinh
Xé&c suét chudi quan sat cua tir d6 tng
v6i cac L dd duoc huan luyén va chon
MAU NAo 6 X4&c suat 16n nhit.

6. Thuc nghiém hé théng nhap
diém dva vao tiéng noi

Pé thir nghiém hé théng nhan dang,
ching t6i st dyng bo cdng cu Sphinx
[7]. Pay 1a bo céng cu ma ngudn ma,
tich hop ca chirc ning huan luyén va
nhan dang trén hai mé hinh la ngbn ngir

va m6 hinh ngir &m. B6 cdng cu nay
ciing tién hanh nhan dang tiéng noi dua
theo cac budc nhu da néu ¢ trén.

Bo6 dir liéu dung cho nhan dang va
huan luyén la cac tap tin dang .wav,
dugc thu @m tr 100 nguoi. Do wng cung
caa chang téi la nhan dang dua trén chi
s6 nén chi xay dung mé hinh tir vung
Vvé6i cac chir s6 nhu: khdng, mét, hai, ba,
bén, nam, sdu, bay, tam, chin, muoi,
phay, Ién, xuong.

M& hinh ngbn ngt duoc st dung
bang ma VIQR minh hoa nhu trong
bang 1:

Bang 1: M4t sé tir vieng, chiz sé ding trong hudn luyén

Mo hinhtir | Y nghia | Ky twcan M6 hinhtir | Y nghia | Ky twcan
vung nhan dang vung nhan dang

KHOMNG Khong 0 TA’M Tam
MONT Mot 1 CHI’N Chin 9
HAI Hai 2 MU+O+1 Mudi 10
BA Ba 3 PHAMN?Y Phay ,
BOMN Bon 4 LEAN Lén Up
NA(M Nam 5 XUOMNG Xuong Down
SA’U Sau 6 VA(NG THI | Vang thi VT
BA?Y Bay 7

Két qua thir nghiém duoc thé hién
trong bang 2. Bang nay cho thy két
qua nhan dang: C6 12/15 chit s6 duoc

nhan dang dung (86%), c6 3 chir sé bi
nhan dang nham Ian, trung binh két
qua nhan dang la 93.3%.

Bang 2: Két qud thuec nghiém

S6 | Kétqua
nhan dang

100%

70%

100%

w| N kO

50%

8 100%
9 100%
10 100%
Phdy | 100%
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Lén 100%

Xudng | 100%

Ving | 100%
thi

4 | 100%
5 100%
6 | 80%

7 100%

Trung binh: 93.3%

Bang 3 md ta két qua nham I4n cia cac cap chir s6: Mgt - muoi, ba - bdy, séu - bon.
Bang 3: Mizc dg nham lan ngi: Am ciia mét sé tir vung

Tw T bi nhan dang Tilé
vung nham

Mot Muoi 30%

Ba Bay 50%

Sau Bon 20%

Trong @ng dung nhap diém, ching
t0i x&y dung chuong trinh dya trén mot
s6 bo thu vién nhu Sphinx [7],
VSpeech.dll [9] va System.speech [10].
Dit ligu dua vao 1a céc s6 tir 1 dén 9 va
cac yéu cau nhu phay, Ién, xudng, vang
thi. Dé thuan tién cho viéc nhan dang
cac diém l¢, chung t6i ciing dua vao cac

bo s6 1é nhu: mot phay mot, mot phay
hai... Chwong trinh duoc viét bang
ngdn ngit C# trén nén .Net (hinh 9), két
qua nhap diém véi do chinh xéac 93.3%.
Do dir lidu huan luyén con it, khi nhan
dang, ching t6i ciing thiét 1ap thém
thém nhiing goi y dé nang cao muc do
nhan dang cho hé théng nhap diém.

PIEM OF o;! Speech Recognit... &
CTK35 .
7.3 Bét du ‘
CTK35
L Ket thiic ‘
| | | CTK35 7.3 Hudn luyén
— 1.2
| MNhin dang
CTK3s Thoat

Hinh 9: Chuong trinh nhdp diém bang giong noi

7. Két luan

M& hinh tht nghiém nhan dang
tiéng néi chir sé trong tiéng Viét theo
huéng két hop MFCC va HMM tuy
con nhiéu han ché nhung da dap ung
duoc muc tiéu cua dé tai. Chuong trinh
thir nghiém duoc sir dung dé nhap cac
hé thdng diém 1é vai b tir vung nho
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cho do chinh x4c c6 thé chap nhan
duoc (trén 90%). Néu diéu kién cho
phép, nhém tac gia s& téi wu hoa
chuong trinh nhan dang, dua them
nhiéu bo dir liéu huan luyén dé dat
duoc két qua cao hon va ting toc do
Xt ly.
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SPEECH RECOGNITION VIETNAMESE IN APPLYING TO
INPUTTING SCORES

ABSTRACT
Speech recognition of the human voice has attracted the attention of many
scientists while automation technology has been more and more applied to real life.
Researching Vietnamese speech recognitions has also been concerned in recent
years, but so far the results have not yet satisfied the problems posed by real life
complex because of the nature of phonological Vietnamese. This paper presents the
problem of finding features, training and applying Vietnamese speech recognition to
inputting score. The results are tested by the discrete and short voice digital while
the application was built for the current system.
Keywords: Speech recognition, HMM, MFCC
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