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ABSTRACT

In recent years, many methods have been proposed for the identification problem of

Vietnamese pronunciation. This paper introduces a different technique using the zero-

crossing point and mathematical tools to extract the characteristics of the Vietnamese

words by different voices and different speakers.
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TOM TAT

Trong nhimg nam gd‘n ddy, nhiéu phwong phdp gidi quyét bdi todn nhdn dang tir ngir
trong phat am tiéng Viét dia dwoc dé xudt. Bai viét nay gidi thiéu mét ky thudt khéc sir
dung diém cdt zero va cdc cong cu todn hoc dé trich chon cdc déc trung ciia nhitng tir
ngir Viét dwoc phdt am tir cdc giong néi va cdc cd nhan thé hién khdc nhau.

Tir khéa: Diém cit zero, nhin dang, phdt am tiéng Viét

1 PAT VAN PE

Pé giai quyét bai toan nhan dang tiéng noi, c6 ba phuong phap kha phd bién hién
nay la: Phuong phap nhan dang mau, phuong phap ung dung tri tué nhan tao,
phwong phap Am hoc - Ngir am hoc. Tuy nhién cac phuong phap trén c6 nhugce
diém la can tim xdc sudt ctia ciac mau va n6 doi hoi s6 lugng mau qua 16n, va
thuong khong t6i wu do kho st dung céc cong cu toan hoc dé phan tich. Vi vay do
tin cay va két qua nhan dang dat duoc chua cao.

Diém cat zero: La mdt khai niém dugc st dung phd bién trong k¥ thuat dién, toan
hoc va xir 1y anh. Trong cac khai niém toan hoc, di€m cat zero 1a diém ma & do
ham s d6i dau, vi du tr duong sang am va dugc bi€u dién bang diém cat trén

hoanh do.
mmm cit zero /

{-)u.m cit zero

Vll

Du.m cit zero

Hinh 1: Diém cit zero biéu thi twong quan giira dién ap va thoi gian

! Phong Khoa hoc va Hop tac quéc té,Tméng Cao ding nghé Cong nghiép Thanh Hoa
2 Phong Pao tao - Truong Cao ding nghé Cong nghiép Thanh Hoa
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Trich chon dac trung dwa vao diém cat zero:

Chung ta xem dudng cong tao boi tin hi¢u cua am thanh 14 dudng hinh sin lién tuc
theo thoi gian t, khi d6 diém cit zero 1a diém dudng cong cat truc thoi gian (t).
Thay cho viéc luu giit cic mau do cua tin hiéu trén cung ABC chung ta chi luu
thong tin vé tam gidc ABC nhu mé ta & hinh 2.

A E

Hinh 2: Hinh md ti cich biéu dién doan tin hiéu giira hai diém cit zero qua tam giac ABC
Théng tin vé tam giac ABC gom:
_ Do dai canh AC duoc do bé'mg X= tr-tg

- Do dai dén vi tri cuc dai ctia doan tin hiéu ABC, do b::ing y=t;-to

- D06 16n cuc dai (max) cia tin hiéu trén doan ABC, ki hi¢u la z
Khi d6 két ’qué thu duoc 1a tép di }iéu text ma moi doan nim gilra ctia 2 diém cét
zero lién tiép ing vdi b ba tham so (x,y,z).

2 THUAT TOAN XAC PINH DAY

Ngé6 vao: Tin hiéu tiéng noi, 1a chudi cac bién do twong Gmg cac thoi diém do.

Ngé ra: Dir liéu la m(f)‘g chuf)i cua cac bQ 3 tham sb (x,y,z) twong ng tin hiéu tai
moi doan gitra ctia 2 diém cat zero lién ti€p.

bat n 1a d6 dai tép dir liéu duoc goi tén la f.wave, duing mang A dé doc dit liéu
tiéng néi tir tép dir liéu f. Duyét tir byte thir 44 cho dén cudi mang A (do ciu trac
tép dir liéu dang wave, 44 byte dau tién luu thong tin Header cua tép dir liéu), xét
dau tung mau trong tin hiéu, néu co su d6i dau cua tin hiéu & mau lién ké tuc 1a ¢
ton tai mot diém cit zero. Trong doan giita hai diém cét zero lién tiép nay, tinh z
bang voi max {|A(1)[}, y 1a vi tri tinh z va x la d§ dai doan tin hi¢u dang khao sat,
néu chon budc 1dy miu 1 don vi thi x cling 1a s mau dugc lay trén doan tin higu
trén. Luu b 3 gia tri nay vao t&p dit licu fl. Tlep tuc thuc hién nhu trén cho dén
khi hét tép dir licu £, t&€p dit li€u co6 tén fl.txt nhan duoc, chi chira cac b ba (x,y,z)
cua tép dir liu ban dau f.wave.
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Open(f)
\
[ Header =& ]—S‘
a/
Tao header

NS
n = f.length
read(f.A)
1=44; dem = 0;
z=A();y=1
dau: = lay dau(A(i))

1=1+1

j<= .
d x = dem; write (f1, X, y, z)

[ dau: =lay_dau(A(i)) ]S%Z =A(i); y=1;dem=0
v dau: = lay dau (A(i))

\/

dem = dem +1 |

V

|
s— 7z <A®)

d fl. close
—— z=A@y=i | stop

Hinh 3: So' dd mé ta thudt toan xac dinh tép (x,y,z)

Céc bién duoc st dung trong thuat toan nén diém cat zero duge mo ta trén hinh 3:
dau: nhdn gia tri - hodc +; dé nhdn biét vi tri day tin hiéu déi dau c6 nghia
1a tin hiéu ¢6 cdt truc 0 ( ton tai diém cdt zero).
A: lwu gid tri tin hiéu
x: luu s6 mau ciia mét bude séng.
y: vi tri mau cé bién do cuc dai.
z: gia tri bién do cuc dai.
n: s6 mau thudc toan bé tin hiéu khdo sdt.
dem: bién trung gian dém sé mdu trong mot buéc séng (gidi han béi 2 diém
cdt zero)
File f: chita dir liéu tiéng néi ngé vao.
File f1: chura dir liéu nén ngé ra.
3 XAC PINH CAC PAC TRUNG
Tir tép dir liéu f.wave ta duoc diy {xi, yi, z}, trong d6 i = 1,2..n. Van dé la can
phai tim cac déc trung cho day {x;, yi, z;}.

99



Tap chi Khoa hoc 2012:23b 97-104 Truong Dai hoc Can Tho

Dua vao tinh tudn hoan ctia séng am thanh ta suy ra {x;, y;, z;} phai chira cac diy
con ldp lai.

Thudt toan phat hién ra cdc twong quan:

Trong diy (x,y,z) c6 gia tri z 1a do 16n cua tiéng noi, c6 thé duoc thay d6i dé lam
cho bién d 4m thanh 16n 1én hay nhd di. Vay day ldp can tim c6 tinh ddc trung
chra 6 cac thong tin 1a x va y (t€p <x,y>).

Dé xac dinh t€p <x,y>, tir t€p <x,y,z> ta tach ra t¢p <x>, sau do tur t&p <x> ta loc ra
cac phan tir t€p <Xy €0 gia tri tir n trd 1€n dén m.

Ng6 vao: Day cac gia tri {Xmax}, {X}

Ngo ra: Tap cac day lap { Vi, V,, ...Vi}. Trong do: Vi = {Xi, Xp, ... Xjp} va p la
khoéng lap

Ta c6 so d6 khoi mo ta thuét toan nhu sau:

Kmax[i], X[i]

idl=id[i]
Max:=¥-max[i]

Hinh 4: Thuit toan phat hién ra cac day lip (x, y)
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D'Ziy XM AX Dﬁ.y X
id; | Xmax; X
idz A \Xmaxz X2
id3 ana)g :
id, | Xmaxy
ids XmaX5
id@ Xrnax6
id; | Xmax, . .

: : Xmax

id 1
P: Khoang lap
idn Xrﬁaxn

Hinh 5: Cach iy day X, tir ddy X va liy cdc gi4 tri khodng lip p tir diy X

Céc bién duogc st dung trong thuat toan phat hién ra cac day ldp dugc mo ta trén
Hinh 4:

iz Chi s6 cac phan tir cia diy Xy

1: chi s ctia mang kq[1] = id,p

Xmax|i]: Diy cac cac s6 16n hon hodc bang m va nho hon hoic bang n.

id: Chi s6 cac phan tir X,y trong v6i ddy cac phan tir thude X.

p: Khoang lap lai.

dem: Bién dém trong qua trinh phat hién cac day lap lai.

delta: Bién gan tng gia tri p.

X.length: Do dai cua day cac phan tir thude X.

Xmax.length: Do dai ciia ddy cac phan tir thugc Xmax.

Kq[l]: Két qua cua thuat toan.
Cach trich dac trung khi loai dir liéu day lap nho twong quan:

Tt tap cac doan lap thu dugc tir thuat toan trén ta loai bo bét cac doan 1dp nho viée
tinh twong quan gitta cac doan va chon dugc day dir li€u c6 tinh dac trung.

4 THUAT TOAN NHAN DANG

Ngé vao: Tir tiéng Viét dang file wave.

Ng6 ra: Két qua nhan dang, phat 4m ra tir do.

M0 ta cac bién dugc su dung trong thuat toan:

- Mau: Céc ddy dic trung cia tir can nhan dang.

- Vi: Khdi tap dac trung th i trong bd dit li¢u.

- i: Chi s6 cua khdi tap dac trung trong bo dir ligu.

- k: S6 lugng khéi dic trung trong bo dit liéu.
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- Vitri: Vi tri caa khdi tap dac trung trong bd dit liéu ma tir nhan dang duoc.
- c¢: Hésb tin cay dé dat murc nhan dang duoc gitta V; va Mau.
Thudt todn gom cdc bude nhir sau:
- Tao lap duogc bd dir lidu dic trung hay goi 1a “Khong gian mau”.
- Nhép tr can nhan dang vao thu duoc cac day dic trung cia mau can nhan dang
— Chon hé sb tin cay “c”.
~ Swr dung tinh twong quan dé déi sanh giita “Khong gian mau” va “Mau”, khi
gia tri tuong quan dat 16n hon bang “c” thi nhan dang dugc.
Xét cac truong hop khi tinh ham twong quan: n=| V| ; m = | maul[i] |
Truong hop 1. n=m véi r;= tuongquan(V;, mau[i][j]) = 0,9 thi V = mau][i]

Truong hop 2: n>m

Ta thyc hién cach d6i sanh theo mé hinh sau:

VvV mau[i]
V1 ___j_____j__,_‘f,'.‘_ -m== —
V2 v ]
Vm ------------------ mau [m]

TR ——
Vm+2
Vn

Hinh 6: Xét sy twong quan giira hai mang truong hgp n > m
Truong hop 3: n<m

Ta thuc hién cach ddi sanh theo mé hinh sau:

AV mauli]
Vi 17 __:t ) mau[1]
V, M mau[2]
Vi mau[n]
mau[n+1]
™ mau[n+2]
mau[m]

Hinh 7: Xét sy twong quan giira hai mang truong hgp n <m

Tinh hé sb twong quan cho ca ba trudng hop trén:
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;= tuongquan(V;, mau[i][j]) = sodongtuongquan

max(n,m)

v6i sodongtuongquan: s6 dong tuong quan giita hai mang.

Ta ¢6 so dd khdi mé ta thuat toan nhan dang nhu sau:

Input(ttr)
i
Mau = Trichchondactrung(ttr)
v

i=1; r =0; rye=0; vitri=0

/v
r = tuongquankhoi(V;,Mau)

= I'imax; VItri=1

Nhan dang duogc
Output: V(vitri)

Khéng nhén dang
duoc

Stop

Hinh 8: Thuét toan nhin dang

5 KET QUA

Trong thyc nghiém nay, co sé dir li€u tiéng no6i duge sir dung la }){) file wave chira
cac tir: (c6, khong, mg, dong) voi 40 ngudi noi khac nhau bao gobm 25 nam, 15 nir
c6 d6 tuoi tir 16-50.

Nap bo dit liéu dac trung la 160 tir (cd, khong, md, dong) cua 40 ngudi noi
khéc nhau.

St dung 160 tir (co, khong, mo, dong) khac cua 40 ngudi ndi trén va 20 tir (co), 20
tir (khong) ctia 20 ngudi mdi dua vao dé nhan dang.
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Output - Lo
So 1an nhan dang ding SO lan nhén dang sai
Input
160 tir (c6, khong, mo, déng) khac 160 0
cua 40 nguoi dau
20 tir (co) cua 20 ngudi moi 14 6
20 tir (khong) cia 20 nguoi méi 18 2

Nhdgn xét: Mac du trong tat ca cac thir nghiém trén voi két qua nhan dang chua dat
dugc nhu mong mudn. Nhung trén thuc te cho thay qua trinh ldy mau va nhan
dang déu duoc thuc hién trong moi truong on 4o, khong can phong kin, cach am,
s6 mau dugc liy con gio1 han. Vi vay dé nang cao ty 1& nhan dang, can phai ¢ sd
lugng mau 16n hon nhiéu so véi s6 mau da dugc sir dung trong nghién ctru nay.

Mat khac, phuong phap sir dung diém cit zero dung hé sO tuong quan dé danh gia
mdi quan hé giita mau nhan dang voi khong gian mAu (d3 huén luyén). Khi hé s6
tuong quan cang gan 1 thi d¢ tin cay nhén dang cang cao nhung ty 1€ nhén dang lai
giam va khi hé s tuong quan cang gan 0 thi do tin cdy nhin dang cang giam
nhung ty 1¢ nhan dang lai ting dan dén viéc nhan dang sai. Do d6 trong cac nghién
ctru tiép theo c6 thé tinh twong quan bang phuong phap Hoi quy tuyén tinh dé
khic phuc.

6 KET LUAN

Bai toan nhan dang tir tiéng Viét 1a mot trong nhirng bai toan kho, da c6 nhiéu
phuong phap nhén dang khac nhau, nhung ket qua dat dugc con han ché. Phuong
phap str dung diém cét zero dé nhan dang tiéng noi hién nay dang dugc thé giéi
quan tam. Chang t6i di sir dung diém cat zero va cac cong cu toan hoc dé thir
nghiém tach chon cac dic trung ciia bén tir don (o, khong, mo, dong) dé kiém
ching chuong trinh nhan dang do ching t6i dé xuat. De c6 két qua t6t hon ching
t6i can thuc hién cac nghién ctru tiép theo nhu: Cuc tiéu hoa tip cac dic trung va
thir nghiém thém nhiéu ngudi néi & ving mién va Ira tudi khac nhau dé chon ra
tap dac trung thich hop nhét.
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