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Ho va tén hoc vién: Pao Sy Nhién
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Can bo hudng dan: PGS. TS Nguyén Vin Xuat
Tén dé tai: St dung diém cat Zero tim hiéu dic trung ctia mot sé phu am Tiéng
viét phuc vu cho bai toan nhan dang.
Tom tit:

Nghién ctru vé 16p bai toan nhan dang tiéng néi, cach trich rat dac
trung ctia tiéng ndi, cach sd hod 4m thanh, cau trac file Wave. Nghién ciru vé
diém cét Zero tir d6 tim hiéu céc tap dir liu dac trung nham phuc vu cong
viéc nhan dang tiéng noi.

T chirc dit liéu dua vao cac dic tinh cta diém cit Zero c6 luu dix thong tin
lién quan dén 4m thanh va xay dung thuat toan nhan dang dua vao diém ct zero,
ap dung ngon ngit Visual C# dé xay dung, thiét ké chuong trinh nham kiém

nghiém.
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MO PAU
Déi voi con ngudi, viéc nghe, nhét 1a nghe tiéng me dé 1a mot van dé
kh& don gian. Con ddi véi may tinh, xac dinh mot chudi tin hiéu &m thanh Ia
su phat &m cta mét tir nao hoan toan khong don gian, kho khan cting nhu

viéc hoc nghe ngoai nglr cua chung ta.

Linh vuc nhan dang tiéng néi dd duoc nghién ctru hon 4 thap ki va hién
nay mai chi c6 mot s thanh cong. Co thé ké dén hé thdng nhan dang tiéng
Anh (vi du: phan mém Via Voice cua IBM, hé théng nhan dang tiéng noi tich
hop cia OfficeXP...). Cac hé thdng nay hoat dong kha tét (cho do chinh xac
khoang 90 - 95%) nhung con xa méi dat dén miac mo wdc cia ching ta: co
mot hé thdng co thé nghe chinh xac va hiéu hoan toan nhitng diéu ta néi.

Riéng voi tiéng Viét, linh vuc nhan dang tiéng noéi con kha méi mé.
Chua hé thay xuat hién mot phan mém nhan dang tiéng Viét hoan chinh trén
thi truong. S6 ¢ong trinh nghién ctu vé nhan dang tiéng ndi tiéng Viét
duoc cdng bd rat hiém hoi, va két qua con han ché vé bo tir vung, do chinh
xac.... Tiéng Viét co nhiéu dic tinh khac véi cac ngbn ngit d& duoc nghién
ctu nhan dang nhiéu nhu tiéng Anh, tiéng Phap. Do d6 viéc nghién cau
nhan dang tiéng Viét & rat can thiét.

Muc dich cia luan van:

Nghién ctru vé am thanh, tin hiéu tiéng néi. Str dung diém cit zero va
cac cong cu todn hoc dé rut trich cac dic trung caa mot sé6 phu am tiéng viét
vl cac giong nodi va ngudi néi khac nhau nham hd tro cho viéc nhan dang
mot s6 phu &m tiéng viét.

Noi dung ciia luén viin gom cac phin:

Phian m¢ dau danh cho viéc gidi thiéu tong quan vé muc dich va noi

dung cua luan van.



Chuwong 1: L6p bai toan nhan dang tiéng noi.

Chuong nay gidi thiéu tong quan vé 16p cac bai toan nhan dang tiéng
n6i va tinh hinh nghién ctru vé 16p cac bai toan nay.

Chuwong 2: S6 héa tin hiéu 4m thanh va diic trung tin hiéu tiéng néi

Chuong nay gidi thiéu vé am thanh, tiéng noi, k¥ thuat sé6 hoa am

thanh, tiéng noi va cac phuong phap trich rat dic trung tin hiéu tiéng néi.
Chuong 3: Trich rut dic trung ciia tiéng néi dua vao day diém cit Zero

Chuong nay gidi thiéu dic diém cua diém cat zero d6i voi &m thanh,
dua ra thuat toan rat trich dic trung ciia phu &m bang cach sir dung diém cat
zero va ap dung hé sé twong quan va trinh bay thuat toan nhan dang.

Chwong 4: Xay dung chwong trinh thuc nghiém.

Chuong nay giéi thiéu vé md hinh bai todn nhan dang tiéng noi. Cai dat
thuat toan st dung diém cat zero dé rut trich dic trung va nhan dang mét sd
phu am Tiéng viét. Chuong nay ciing trinh bay giao dién chuong trinh demo,
giao dién cac chirc nang dung dé nhan dang cac file wave phy am tiéng viét

va két qua thuc nghiém dé tai.

T6i xin bay to 1ong biét on dén PGS.TS Nguyén Vin Xuat d3 tan tinh
gitip t6i hoan thanh luan vin nay, dong thoi toi ciing xin cam on cac ban
nganh, cac thay cd trong Khoa cong nghé thong tin - HVKTQS di tao diéu
kién gitp t61 trong qua trinh lam ludn van. Xin cam on cac ban trong 16p cao
hoc CNTT-K21 di giup t6i vé tai liéu va bo tro thém kién thuc dé toi nghién

ctru dé tai nay.



Chwong 1
LOP CAC BAI TOAN NHAN DANG TIENG NOI
1.1. Nhin dang tiéng néi va mot s phwong phap nhin dang tiéng néi
1.1.1. Nhan dang tiéng noi

Hiéu mot cach don gian, nhan dang tiéng noi (speech recognition by
machine) 1a ding may tinh chuyén dai tin hiéu ngén ngir tir dang am thanh
thanh dang van ban.

Nhan dang tiéng n6i ¢ nhiéu ung dung:

- Poc chinh ta: La tng dung duoc st dung nhiéu nhat trong céc hé
nhan dang. Thay vi nhap liéu bang tay théng qua ban phim, nguoi st dung
noi v&i may qua micro va may xac dinh cac tur dugc noi trong do.

- Piéu khién - giao tiép khong day: Chang han hé théng cho phép may
tinh nhan lénh diéu khién bang giong ndi cia con nguoi nhu: “chay chuong
trinh”, “tat may”... Mot sé uu diém cua viéc st dung tiéng noi thay cho
cac thiét bi vao chuan nhu ban phim, con chuét 1a: thuan tién, téc do cao,
khong bi anh husong cua céap, khoang cach, khdng doi hoi huan luyén sir
dung...

- Pién thoai-lién lac: Mot s hé théng (chang han ¢ may dién thoai di
dong) cho phép nguoi stir dung doc tén ngudi trong danh sach thay vi bim sé.
Mot s hé théng khac (6 ngan hang, trung tdm chiing khoan...) thuc
hién viéc tra 101 tu dong d6i véi cac cac cudc goi hoi vé tai khoan. ..

Tuy nhién van dé nhan dang tiéng noi gap rat nhiéu khé khan. Mot sb
kho khan chi yéu 1a: Tiéng noi 1a tin hiéu thay doi theo thoi gian. Mdi nguoi
cd mot giong ndi, cach phat &m khac nhau... Tham chi mot ngudoi phat am
cung mot tr ma mdi 1an khéc nhau ciing khong gidng nhau (chang han vé

téc do, am luong...).



Céc phuong phap nhan dang hién tai cua may tinh khd “may moéc”,
con xa méi dat dén mirc d6 tu duy cua con ngudi. Nhiéu 1a thanh phan ludn
gap trong moi truong hoat dong caa céc hé théng nhan dang va anh huong
rat nhiéu dén két qua nhan dang.

Do nhitng khd khin d6, nhian dang tiéng néi can tri thac tur réat
nhiéu tir nganh khoa hoc lién quan:

- X If tin hiéu: tim hiéu cac phwong phép tach céc thdng tin dic trung,
o6n dinh tir tin hiéu tiéng ndi, giam anh hudng cta nhiéu va sy thay doi theo
thoi gian cia tiéng noi.

- Am hoc: tim hiéu méi quan hé gitra tin hiéu tiéng néi vat li voi céc co
ché sinh Ii hoc cua viéc phat am va viéc nghe caa con ngudi.

- Nhan dang mau: nghién cau cac thuat toan dé phan I6p, huan luyén
va so sanh cac mau dit liéu...

- Li thuyét thong tin: nghién ctru cac md hinh thong k&, xac suit; cac
thuat toan tim kiém, ma ho4, giai ma, udc luong cac tham sé caa mo hinh. ..

- Ngbn ngit hoc: tim hiéu méi quan hé giita ngir &m va ngit nghta,
ngit phap, ngir canh cua tiéng noi.

- Tam-sinh 1Ii hoc: tim hiéu cé4c co ché bac cao caa hé thong noron cua
b6 ndo nguoi trong cac hoat dong nghe va noi.

- Khoa hoc may tinh: nghién ctru cac thuat toan, cac phuong phap cai
dat va st dung hiéu qua cac hé thong nhan dang trong thuc té.

Do tinh phtic tap cua bai todn nhan dang tiéng ndi ngudi ta chia bai

toan nay thanh cac lop bai toan sau:
- Nhan dang tiéng ndi trong mdi truong khdng cé nhiéu.

- Nhan dang tiéng ndi trong mdi truong cé nhidu.



- Nhan dang tiéng noéi lién tuc: Nghia Ia gitta céc tir, cac cau khong co

khoang lang.

- Nhan dang tiéng ndi roi rac: Nghia Ia gitta cac tir, cac cau c6 khoang

lang.

- Nhan dang tiéng ndi véi s6 luong tir han ché, sé nguoi néi han ché.

- Nhan dang tiéng néi véi sb lugng tir han ché, sé nguoi n6i khdng han
ché.

- Nhan dang tiéng noi s6 luong tir khong han ché, s nguoi n6i khong
han ché.

- Nhan dang tiéng ndi két hop cac bai toan cua 7 dang trén.

Thue té cho dén nay, mic di nguoi ta dd dau tu nhiéu cdng stc dé giai
quyét cac bai toan nhan dang tiéng noi, song do tin cay dat dugc chua cao. Vi

vay van chua duoc tmg dung rong rai trong thuc tién.
1.1.2. Cac phuong phap nhan dang tiéng noi

* Phwong phap Am hoc - Ngir 4m hoc:

Phuong phéap nay dua trén ly thuyét vé Am hoc - Ngit am hoc. Ly
thuyét d6 cho biét: ton tai cac don vi ngit Am xac dinh, c6 tinh phan biét
trong o1 ndi va cac don vi nglr am d6 dugc dac trung boi mot tap cac tin hiéu

tiéng noi. Cac budc nhan dang ctia phwong phap gom:

Buéc 1: Phan doan va gan nhan. Budc nay chia tin hiéu tiéng noi
thanh cac doan c0 dac tinh @m hoc dac trung cho mot (hoac mat vai) don vi
ngit &m, dong thoi gan cho mdi doan Am thanh d6 mot hay nhiéu nhin ngi

am phu hop.

Bwéc 2: Nhan dang. Budce ndy dua trén mot sé diéu kién rang budc vé

tir vung, ngit phap v.v...dé xac dinh mot hodc mot chudi tir dung trong cac



chudi nhan ngir &m dugc tao ra sau budc:

So do khdi ciia phuong phap nay dugc biéu dién & (Hinh 1.1). Nguyén

ly hoat dong cua phuong phéap c6 thé mé ta nhu sau:

Trich chon diic trung: Tin hiéu tiéng sau khi s6 héa duoc dua toi
khéi trich chon dic trung nhim Xac dinh cac phd tin hiéu. Cac k¥ thuat
trich chon dic trung tiéng ndi phd bién 1a sir dung bang loc (filter bank), ma
hoa du doan tuyén tinh (LPC)... Tach tin hiéu tiéng néi nham bién doi pho
tin hiéu thanh mot tap cac dic tinh mo ta céc tinh chat &m hoc ctia cac don
vi ngit &m khac nhau. Céc dic tinh d6 c6 thé Ia: tinh chat cac am mii, am
xat; vi tri cac formant; am hitu thanh, vo thanh; ty sé6 muc nang luong tin

hiéu...

Phan doan va gan nhan: O budc ndy hé théng nhan dang tiéng xac
dinh cac viing 4m thanh 6n dinh (ving c6 dic tinh thay d6i rat it) va gan cho
mdi ving nay mot nhan phi hop véi dic tinh cua don vi nglt am. Pay la
buéc quan trong cua hé nhan dang tiéng noi theo khuynh huéng Am hoc -
Ngir am hoc va 1a bude khé dam bao do tin ciy nhat.

Nhan dang: Chon lwa dé két hop chinh xac cac khdi ngit 4m tao thanh
cac tr nhan dang.

Pic diém cua phuong phap nhan dang tiéng noi theo hudng tiép can
Am hoc - Ngit 4m hoc:

e Nguoi thiét ké phai co kién thirc kha sau rong vé Am hoc - Ngit am

hoc.
e Phan tich cac khéi ngir &m mang tinh truc giac, thiéu chinh xac.

e Phan loai tiéng noi theo cac khoi ngir am thuong khong t6i wu do kho

st dung cac cdng cu toan hoc dé phan tich.
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Hinh 1.1- So d6 khéi nhan dang tiéng néi theo Am hoc - Ngit 4m hoc

* Phwong phap nhian dang miu

Pha 1 . ) Céac méu
Huan luyén | ' chuan/Cac
; mau mé hinh
<Mau thi>
Tiéng . .
o ] <Mau tham chieu>
noi Trich chon
EEm—— o
déc trung
Pha 2 v Tiéng néi
Phan loai Quyét dinh | nhan dang
O ' mau logic >

Hinh 1.2- So d6 khéi hé nhan dang tiéng noi theo phuong phap mau

Phuong phap nhin dang miu khéng can xac dinh dic tinh am hoc hay

nay duoc phat trién theo hai budc (Hinh 1.2), cu thé 1a:

phan doan tiéng n6i ma st dung truc tiép cac mau tin hiéu tiéng ndi trong

qué trinh nhan dang. Cac hé thdng nhan dang tiéng noi theo phuong phap

Bwéc 1: St dung tap miu tiéng noi (co so dir liéu mau tiéng ndi) dé

dao tao ca4c mau tiéng noi dic trung (mau tham chiéu) hodc cac tham sé hé

Buwéc 2: D6i sénh mau tiéng ndi tir ngoai véi cac mau dic trung dé ra

quyét dinh.



Trong phuong phap nay, néu co so dit liéu tiéng noi cho dao tao cd du
cac phién ban mau can nhan dang thi qué trinh dao tao cd thé xac dinh chinh
x4c cac dic tinh am hoc cua mau (cac miu & day co6 thé 1a am vi, tir, cum
tir...). Hién nay, mot s k¥ thuat nhan dang mau duoc 4p dung thanh cong
trong nhan dang tiéng ndi 1a luong tir hda vector, so sanh thoi gian dong
(DTW), md hinh Markov an (HMM), mang noron nhan tao (ANN).

Hé théng bao gém cac hoat dong sau:

Trich chon diic trung: Tin hiéu tiéng n6i duoc phan tich thanh chudi
cac s6 do dé xac dinh mau nhan dang. Cac sb do dic trung 13 két qua xu ly
ctia cac k¥ thuat phan tich pho nhu: loc thong dai, phan tich ma héa du doan
tuyén tinh (LPC), bién d6i Fourier roi rac (DFT).

Huén luyén miu: Nhiéu miu tiéng ndi tmg véi cac don vi &m thanh
cung loai ding dé dao tao cac miu hoic cac mod hinh dai dién, duoc goi 1a
mau tham chiéu hay mau chuén.

Nhén dang: Cac miu tiéng noi duoc dua téi khodi phan loai miu. Khoi
nay ddi sanh mau dau vao véi cdc mau tham chiéu. Khéi nhan dang can cu
vao céc tiéu chuan danh gia dé quyét dinh miu tham chiéu nao gidng mau dau
Vao.

Mot sb dic diém cua phuong phap nhan dang mau:

e Hiéu niang cua hé phu thudc vao sb miu dua vao. Néu s luong
mau cang nhiéu thi do chinh xac ciia hé cang cao; tuy nhién, dung luong nhé
va thoi gian huan luyén miu ting.

e C4c mau tham chiéu phu thudc vao mai trudong thu &m va méi truong

truyén dan.

e Khong doi hoi kién thire sdu vé ngdn ngir.



* Phwong phap ung dung tri tu¢ nhan tao

Phuong phép tng dung tri tué nhan tao két hop cac phuong phap trén
nhim tan dung t6i da cac wu diém cua ching, doéng thoi bat chuéc cac kha
nang ciia con nguoi trong phan tich va cam nhan céc su kién bén ngoai dé &p
dung vao nhan dang tiéng noi. So d6 khdi cua phuwong phap tri tué nhan tao
theo mo hinh tir dudi 1én (bottom-up) (Hinh 1.3).

Pic diém cua cac hé thong nhan dang theo phuong phap nay Ia:

St dung hé chuyén gia dé phan doan, gan nhan ngit &m. Dicu nay

lam don gian héa hé thdng so véi phuong phap nhan dang ngir am.

Str dung mang noron nhan tao dé hoc méi quan hé giira cac ngir am,

sau d6 dung nd dé nhan dang tiéng noi.

«—»  Phantichtinhigy | 1
v Am hru thanh/\Vé
1—»{ Trich chon dac trung ‘ thanh/ Khoang lang
Cac 4—»{ Phan doan ‘E |
nguén v
én d—b‘ Gan nhan H Nguyén tic phan loai ‘
v v
thire q—»‘ Phan Iép &m thanh ‘4—»‘ Nguyén tac nglr &m ‘
v +
« Xac dinh tir «— Tuycapwaén |
v v
«—»  Xacdnhctu  l«—»| Mohinhngenngs |

Hinh 1.3- So d6 khdi hé nhan dang tiéng noi theo phuong phép tir dudi 1én

Viéc sir dung hé chuyén gia nham tan dung kién thirc con ngudi vao hé
nhan dang:

Kién thirc vé Am hoc: Dé phan tich phd va xac dinh dic tinh am hoc
clia cAC MAu tiéng Noi.

Kién thirc vé tir vung: st dung dé két hop cac khdi ngir am thanh céc



10

tr can nhan dang.

Kién thirc vé ci phap: nhim két hop cac tir thanh cac cdu can nhan

dang.

Kién thirc vé ngir nghia: nham xac dinh tinh logic cia cac cau da duoc

nhan dang.

C6 nhiéu cach khac nhau dé tong hop cac ngudn kién thic vao bod
nhan dang tiéng no6i. Phuong phap théng dung nhat 1a xtr Iy “tir dudi 1én”.
Theo cach nay, tién trinh xir Iy cta hé théng duoc trién khai tuan tu tir thap
Ién cao. Trong (Hinh 1.3), cac budc xur Iy & muc thap (phan tich tin hiéu, tim
dic tinh, phan doan, gan nhan) duoc trién khai truéc khi thuc hién cac budc
xtr Iy & muic cao (phan 16p am thanh, xac dinh tir, Xac dinh cau). Mdi budc
xtr Iy doi hoi mot hodc mot s ngudn Kién thirc nhat dinh. Vi du: budc phan
doan tiéng noi can hiéu biét sdu sic vé dic tinh Am hoc - Ngit 4m hoc cua
cac don vi nglt Am; budc xac dinh tir doi hoi kién thirc vé tir vung; budc xac
dinh cdu doi hoi kién thirc vé mé hinh ngdn ngit (nguyén tac ngit phap).

Phuong phép nay da va dang duoc ap dung thanh cong trong cac
tmg dung nhan dang tiéng noi thuc té. Budc dau tién cta qué trinh nhan
dang la trich chon céc tham sé tin hiéu tiéng noi.

Phan tich tham s6 tiéng noi:

Trong nhan dang, tong hop, mi hoa tiéng ndi déu can phan tich céc
tham sd. Du6i day, md ta phuong phap phan tich cepstral theo thang do mel
dé tinh céc hé s MFCC théng qua viéc sir dung day cac bang loc.

Khéi niém co ban trong phan tich tin hiéu tiéng ndi 1a phan tich thoi
gian ngan (Short Time Analysis). Trong khoang thoi gian dai, tin hiéu tiéng

noi 1a khdng dirng, nhung trong khoang thoi gian da ngin (10-30 ms) tiéng



11

néi duge coi 1a dung. Do do, trong cac tng dung xu ly tiéng noéi nguoi ta
thuong chia tiéng ndi thanh nhiéu doan cé thoi gian bang nhau dugc goi la
khung (frame), mbi khung c6 do dai tir 10 dén 30 ms.

Phat hién tiéng noi:

Phat hién thoi diém bat dau, diém két thic cua tiéng ndi (tch tiéng
noi ra khoi khoang ling) 1a phan can thiét trong chuong trinh nhan dang

tiéng noi, dic biét trong ché do thoi gian thyec.
1.2. Nhéan dang tiéng Viét
1.2.1. Mot sé diac diém ngit 4m tiéng Viét

Mot dic diém dé thay la tiéng Viét l1a ngbn ngir don am
(monosyllable - mdi tir don chi co6 mot &m tiét), khéng bién hinh (cach doc,
cach ghi &m khong thay d6i trong bat cr tinh hudng ngit phép nao). Tiéng
Viét hoan toan khac véi cac ngdn ngit An-Au nhu tiéng Anh, tiéng Phép
la cac ngbn ngir da am, bién hinh.

Theo théng ké trong tiéng Viét c6 khoang 6000 am tiét. Nhin vé
mat ghi am: am tiét tiéng Viét c6 cau tao chung la: phu am-van. Vi du &m tin
c6 phu &m t, van in. Phu &m 14 mot Am vi va am vi nay lién két rat long Iéo
véi phan con lai ctia &m tiét (hién tuong noi lai).

Van trong tiéng Viét lai duoc cau tao tir cac &m vi nho hon, trong d6 c6
mot &m vi chinh la nguyén am.

Quan sat phd cac am tiét ching ta c6 thé rat ra két luan: cac phy am
va nguyén am déu phan biét véi nhau rat rd qua su phan bd ning luong tai
c4c mién tan s6, vi du: phu am & tan sb thap, nang luong nho, nguyén am co
nang luong 16n ¢ ca ving tan sé cao. Ving khdng co tin hiéu tiéng ndi (nhidu
nén va khoang ling) c6 nang luong thap va chi tap trung & cac tan s6 rat thap.

Su khac biét vé cach phat &m tiéng Viét rat rd rét theo gidi, lua tudi va
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dic biét 1a theo vi tri dia Ii (giong mién Bac, mién Trung va mién Nam khéc
nhau rat nhiéu).

1.2.2. Nhitng thuan loi va kho khan d6i v6i nhan dang tiéng noi tiéng
Viét

* Thuan lgi

Nhiing dic diém ngit 4m tiéng Viét cho thay nhan dang tiéng noi tiéng
Viét c6 mot sb thuan lgi sau:

- Tiéng Viét 12 ngon ngir don am, sd lugng am tiét khong qua 1on.
Piéu nay sé& gitip hé nhan dang xac dinh ranh gidi cic 4m tiét d& dang hon
nhiéu. Doi v6i hé nhan dang cic ngdn ngit An-Au (tiéng Anh, tiéng Phap...)
xac dinh ranh giéi am tiét (endpoint detection) 1a van dé rat khé va anh
huong 16n dén két qua nhan dang.

- Tiéng Viét 1a ngdn ngir khong bién hinh tir. Am tiét tiéng Viét on
dinh, c6 cu trac rd rang. Dac biét khong ¢ 2 am tiét nao doc gibng nhau ma
viét khac nhau. Piéu nay s& dé dang cho viéc xdy dung cac mo hinh am tiét
trong nhan dang; dong thoi viéc chuyén tir phién am sang tir vung (lexical
decoding) s& don gian hon so véi cac ngdn ngir An-Au. Theo [10], viéc
chuyén tir phién 4m sang tir vung ciing 14 mot van dé kho khin trong nhan

dang cac ngdn ngir An-Au.

* Khé khan

Ngoai nhitng thuan loi trén, nhan dang tiéng noi tiéng Viét ciing
gap rat nhiéu kho khan nhu sau:

- Tiéng Viét 12 ngdn ngir c6 thanh diéu (6 thanh). Thanh diéu la &m
vi siéu doan tinh, dic trung vé thanh diéu thé hién trong tin hiéu tiéng noi
khong rd nét nhu cac thanh phan khéc cua am tiét.

- Céch phat am tiéng Viét thay ddi nhiéu theo vi tri dia li. Giong
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dia phuong trong tiéng Viét rat da dang (mdi mién c6 mot giong dic trung).

- Hé théng ngir phap, ngit nghia tiéng Viét rat phac tap, rat kho dé
4p dung vao hé nhan dang véi muc dich ting hiéu nang nhan dang. Hé thdng
phién am ciing chua théng nhat.

- Céc nghién ctu vé nhan dang tiéng Viét ciing chua nhiéu va it
phd bién. Ddc biét kho khan I6n nhat 1a hién nay chwa c6 mét bé dir licu
chudn cho viée hudn luyén va kiém tra cac hé thong nhdn dang tiéng
Viét.

1.3. Muc tiéu cia luin van

Diéu kién tién quyét ctia bai toan nhin dang vé ban chat 1a phai xay
dung duoc cac dic trung cia tiéng ndi. Muc tiéu ctia ludn van 13 di tim cac
dac trung cua mot ) phu am trong tiéng viét phuc vu cho bai toan nhan dang
tiéng noéi roi rac, sé6 nguoi noi khong han ché, sb tir khong han ché va co

nhiéu.
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Chwong 2

SO HOA TIN HIEU AM THANH VA PAC TRUNG TiN HIEU
TIENG NOI
2.1. Am thanh

2.1.1. Am thanh va tiéng noi

Am thanh 1a cac dao dong co hoc (bién d6i vi tri qua lai) ctia cac phan
tlr, nguyén tir hay cac hat 1am nén vat chat va lan truyén trong vat chat nhu
cac song. Am thanh, giéng nhu nhiéu soéng, duoc dic trung badi tan sd, budc

s6ng, chu ky, bién do va van tdc lan truyén (toc do am thanh).

Péi voi thinh giac ciia ngudi, am thanh thuong 1a sy dao dong, trong
dai tan sb tir khoang 20 Hz dén khoang 20 kHz, ctia cac phan tir khéng khi, va
lan truyén trong khong khi, va dap vao mang nhi, lam rung mang nhi va kich
thich bo ndo. Tuy nhién 4m thanh c6 thé duoc dinh nghia rong hon, tuy vao
g dung, bao gébm cac tin sd cao hon hay thap hon tin s ma tai ngudi co
thé nghe thay, va khong chi lan truyén trong khong khi, ma trong bat ctr vat
liéu nao. Trong dinh nghia rOng nay, am thanh la song co hoc va theo ludng
tinh song hat cia vat chét, song ndy ciing c6 thé coi 1a dong lan truyén cta cc

hat phonon, cac hat lugng tir ctia am thanh.
2.1.2. M6 hinh toan ctua sobng dm thanh

Nhu trén da dé cap, dai luong mo ta su bién ddi cua song am thanh theo
thoi gian 1a dai lwong lién tuc, vé nguyén tic ta co thé coi no 1a ham phy
thudc thoi gian g(t) lién tuc theo t. Vi g(t) 1 ham mo ta su bién ddi cua séng,

nén no c6 chu ky T va tan s6 f, nghia la:

- Ton tai T: g(t+T) = g(t) voi moi t.


http://vi.wikipedia.org/wiki/Dao_%C4%91%E1%BB%99ng
http://vi.wikipedia.org/wiki/C%C6%A1_h%E1%BB%8Dc
http://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
http://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
http://vi.wikipedia.org/wiki/Nguy%C3%AAn_t%E1%BB%AD
http://vi.wikipedia.org/wiki/V%E1%BA%ADt_ch%E1%BA%A5t
http://vi.wikipedia.org/wiki/S%C3%B3ng
http://vi.wikipedia.org/wiki/T%E1%BA%A7n_s%E1%BB%91
http://vi.wikipedia.org/wiki/B%C6%B0%E1%BB%9Bc_s%C3%B3ng
http://vi.wikipedia.org/wiki/B%C6%B0%E1%BB%9Bc_s%C3%B3ng
http://vi.wikipedia.org/wiki/Chu_k%E1%BB%B3
http://vi.wikipedia.org/wiki/Bi%C3%AAn_%C4%91%E1%BB%99
http://vi.wikipedia.org/wiki/V%E1%BA%ADn_t%E1%BB%91c
http://vi.wikipedia.org/wiki/T%E1%BB%91c_%C4%91%E1%BB%99_%C3%A2m_thanh
http://vi.wikipedia.org/wiki/Th%C3%ADnh_gi%C3%A1c
http://vi.wikipedia.org/wiki/Ng%C6%B0%E1%BB%9Di
http://vi.wikipedia.org/wiki/Hz
http://vi.wikipedia.org/wiki/KHz
http://vi.wikipedia.org/wiki/Ph%C3%A2n_t%E1%BB%AD
http://vi.wikipedia.org/w/index.php?title=M%C3%A0ng_nh%C4%A9&action=edit&redlink=1
http://vi.wikipedia.org/wiki/B%E1%BB%99_n%C3%A3o
http://vi.wikipedia.org/wiki/Kh%C3%B4ng_kh%C3%AD
http://vi.wikipedia.org/wiki/V%E1%BA%ADt_li%E1%BB%87u
http://vi.wikipedia.org/wiki/V%E1%BA%ADt_li%E1%BB%87u
http://vi.wikipedia.org/wiki/L%C6%B0%E1%BB%A1ng_t%C3%ADnh_s%C3%B3ng_h%E1%BA%A1t
http://vi.wikipedia.org/wiki/L%C6%B0%E1%BB%A1ng_t%C3%ADnh_s%C3%B3ng_h%E1%BA%A1t
http://vi.wikipedia.org/wiki/Phonon
http://vi.wikipedia.org/wiki/L%C6%B0%E1%BB%A3ng_t%E1%BB%AD
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- Ton tai tan s6 f, G(f) 1a két qua ctia phép bién doi Fourier ngugc cia

ham g(t), ham G(f) 13 ham phu thudc tan sd.
- Gitra chu ky T va tan s f ¢6 quan hé sau: T=1/f
2.1.3. Céac dic tinh co ban cua tiéng noi

- Tc @6 lan truyyén: van toc dan truyén trong khong khi 1a 344m/s &

20°C va & muc nude bién, va tang 1én theo nhiét do va do cao.
- Khoang cach nghe dugc: dudi 100m
- Mién tan s0 co ban: 80 — 8000Hz
- Dai tan trung binh: 300 — 3400 Hz

- Cudng do: ti 1& thuan vai thé tich va ap luc ciia nguon hoi di qua khe
thanh mon. Nguoi ta da do ap luc cua ludng hoi di qua khe thanh mén tuong

duong vo1 cuong do am thanh phat ra nhu sau:

e Ap lyc bang 60cm nude trong tiéng goi to (60dB).

e Ap luc bang 100cm nudce trong tiéng goi to (70dB.)

e Ap luc bing 160cm nude trong tiéng néi cua nha hing bién dang dién
thuyét (80dB).

e Ap luc bang 360cm nudc trong giong hat nam cao dai hop xudng
(120dB).

Khi phat am véi tan s6 ting dan thi thuong cuong do s& giam dan. Va
trong mot cau ndi thi s& c6 khoang tréng hoidc khoang ¢ cuong do thap gitra
c4c tiéng véi tan s6 khoang 10Hz.

- Cao d9: cao do cua tiéng nbi cd lién quan tryc tiép dén tan sb rung cia
day thanh. O ngudi binh thuong, tin sé nay cang thap va trim néu day thanh

cang dai.
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- Am sac: am sac cua giong ndi do nhiéu yéu to tao ra, né phu thudc
vao cach khép cura lai ciia hai day thanh, vao sy hinh thanh ctia hoa am tai cac
hoc cong huong miii, miéng, hong...Am sac la mot dic diém riéng biét cua

tung ca nhan.
2.2. S6 hoa Am thanh
2.2.1. Lugng hoa
Gia st nguon analog phat di & dang song 1a ham x(t).
Gia st x(t) thoa man cac diéu kién sau:
- La ham cta qua trinh ngau nhién (stochatic)
- X(t) c6 giai bang thong hiru han (bandlimited)

- X(t) 1a qua trinh tinh (station stochatic - khéng thay doi khi dich
chuyén t; x(t) = x(t+p))

Téc d6 1ay mau 1a s6 mau 1ay trong mot gidy ki hiéu fs, don vi tinh 1a

Hez.

Khi d6 theo dinh 1y 1dy miu Nyquit thi chiing ta c¢6 thé khoi phuc x(t)
bang diy cac mau tin hiéu 1y theo téc d6 Nyquit (Nyquits rate).

- Theo Nyquit fs >= 1/2f, ¢ day f1a tin s6 16n nhét cta x(t).

Pé nghién ciru x(t) trén mdy tinh, ngudi ta phai s hoéa ham analog x(t),
dé s6 hoa thuong ngudi ta phai thuc hién qua trinh gdm hai budc 1a luong tir

hoa va ma héa (quantized and encoded).
- Luong hoa thuc chét 1a qua trinh ldy x’(t) gan diing gia tri x(t)

- M4 hoa 1a qua trinh chuyén x’(t) thanh day cac bit.
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Mot trong cac phuong phap luong tir hda va ma hoéa don gian 13 biéu
dién mdi murc bién do (amplitude level) bang day sd nhi phan. Gia sir chiing
ta ¢6 L muirc, goi R=log,L, khi d6 mdi mau can R bit( R bit/mau).

- Trong thuc té néu L 1a boi mil cua co s6 2 ta st dung sb bit cho mau
la R=log,L. Néu L khong 1 boi mii ciia co sd 2 ta chon R.

R = Int(log,L)+1 (2.1)

- Néu cac mirc c¢6 xac suat khong bang nhau va chiing ta lai biét dugc
xéac sut ctia mdi murc, khi d6 chung ta co thé sir dung ma Huffman (hay loai
theo Entropy dé ting hiéu qua cta viéc mi hoa).

- Viéc lugng hoa bién do cua cac tin hiéu mau ciing twong tu nhu nén
dir liéu, nd s& lam mat mat thong tin, van dé lam thé nao dé danh gia duogc su
mAat mat, sai 1éch trong qua trinh s6 hoa.

2.2.2. Danh gia sai s6 trong qua trinh luong hoa

Ta xét d0 sai 1éch trong truong hop miu ciia ngudn vao duoc lugng hoa
thanh mot so bit ¢ dinh.

Gia st {xi} 1 ddy cac mau tin hiéu vao tir ngudn analog va {x’} 1a day
gia tri lwgng hoa tuong tng cua {xy}

Ta goi d(xk, X’k) = ( Xk, X’k)? 12 d0 do sai 1éch binh phuong (quared —
error distortion).

Ta goi d(Xk, X’k) = ( Xk, X’)° vOi p nguyén duong 1a do do sai 1éch cap p.

Gia st Xn = {X1,X2,...,.Xn} va X’n = {X’1,X’2,...,X’n} ta goi d0 sai 1éch cua
hai ddy hitu han tin hi¢u la :

d(Xn, X’n) = (d(xL, x’1)+ d(x2, x’2)+....+dxn, x’n))n  (2.2)
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Vi nguon ra 1a qué trinh ngau nhién, n mau ctia X, la bién ngau nhién,
do d6 d(X,, X’n) cling l1a bién ngau nhién, Gia tri ky vong (expected value

dugc coi 1a do sai 1éch cua hai day ki hi¢u l1a D.
D=E[d(Xn,X n)]=(E [d(X1,x’1)]*+E [d(X2,x’2)]*...+ E[d(Xn,x"n)])/N(2.3)
O day E — 1a ky vong cua dai luong ngau nhién.
2.2.3. Thang luong hod

Viéc lugng hoda tin hi¢u ngudn c6 thé té1 vu néu ching ta biét dugc
ham phéan bo xac suat p(x) cuia cuong do tin hi¢u & dau vao cua qua trinh

luong hoa.

Gia st day tin hi€u vao {X,} ctia qua trinh lugng hoéa c6 ham mat do
phan bd xac xuét p(x) va gia sot L=2R 13 s6 muc can lugng hoa, chung ta
mudn thiét ké thang luong héa ti wu thi 1am cyc tiéu ham 15i f(x - x*) clia qué
trinh lugng hoa, & ddy x’ 1a gia tri lugng héa ciia x khi d6 két qua cia lugng

héa sinh ra 16i 1a:
D= | f(x'=x)p(x)dx (2.4)

NGi chung dé tdi uu héa viée lugng héa ta can tim cach lam cuc tiéu D.
Nguoi ta co thé chon cac mirc ddu ra twong Gng voi diy tin hiéu vao theo
thang luong hoa dé lam cuc tiéu D. Bai toan t6i uu nay di duoc giai quyét boi
Lloyd (1982) va Max(1960), vi vay nguoi ta thuong goi lugng hdéa Lloyd-
Max ( Lloyd-Max quantizer).

2.2.4. Mot sb k¥ thuat ma hoa ngudn Analog

Dé minh hoa cho md hinh néu trén, phan nay gidi thiéu mot sb ky thuat
ma hoa ngudn analog di dugc phat trién tir nhitng nam 1940, cac k¥ thuat nay

thuong dugc ap dung dé ma hoa tiéng noéi hodc hinh anh .
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Nguoi ta phan chia ky thuat ma hoa cac ngudn analog thanh ba loai:

- Ma hoéa dang song theo thoi gian (Temporal waveform coding).

- M4 hoa theo pho cua dang séng.

- M2 hoéa theo mo6 hinh toan hoc ( model — based coding).

Duéi day ching ta xem xét mot vai cach ma héa thudc cac dang trén:

a. Ky thuat ma PCM (pulse code modulation)

Ky thuat ma hoa PCM la ky thuat ma theo thoi gian (Temporal
waveform coding).

Y tuong cua k§ thuat ma PCM la diéu chinh mi theo timg mirc cua
bién d6. Gia sir x(t) 1a ham mau (sample function) phat ra bai ngudn, gia sir X,
1a miu 14y theo tan sé fs>=2f & day f 1a tan s6 cao nhit cua cac tan sd trong
phd caa x(t). Trong k¥ thuat nay mdi tin hiéu mau dugc luong héa thanh mot
gia tri thudc 2R mirc bién d6 (amplitude level), véi R 1a s6 chir so nhi phan
dung dé biéu dién mau. Khi d6 tdc d6 truyén di ca ngudn 1a Rf; bit/s.

Qua trinh luong hoa c6 thé mé hinh hoa & dang toan hoc nhu sau:

Goi x’, 12 gia tri luong hoéa tin hiéu x, va gy 1a 16i lugng hda ma ching
ta c6 thé coi nhu nhidu. Khi d6 ta co: X’ n= XntQn (2.5)

Chuing ta str dung cach lugng héa déu .Hinh 2.1 minh hoa cho cach ma

hoa cua k§ thuat PCM

output Fis
111
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Hinh 2.1- M6 ta thang luong tir

Hinh 2.5 mo6 ta thang lugng tir vi R=3; s6 mic luong tur 1a 8; s6 bit
cho mdi tin hiéu mau 1a 3;

vidu: Néu -1/2 < x, <3/2 thi X,’=100; 3/2 <x, <5/2 thi X,’=101

Luong hoa nhiéu duoc ldy theo thong keé:

ldy P(q)=l/delta  véi -1/2 delta < q < 1/2 delta
- Khi d6 sai sb trung binh duoc tinh theo cong thirc :
E(q?) = 1/12 * (delta) 2 = 2"2R/12
- D6 do tinh theo decibel, nghia 1a binh phuong gia tri nhiéu ta co:
10 log E(g?) = -6R-10.8 dB

b. K§ thuat ma theo pho (spectral waveform coding)

Trong k¥ thuat nay ngudi ta cho loc ngudn va dua tin hiéu ra & mot s6
dai tan s6 (subband) va mi riéng biét timg tin hiéu theo mdi tan sd.

Trong k¥ thuat ma tiéng noi va anh nguoi ta dung k¥ thuat SBC, theo
k¥ thuat nay cac tin hiéu dugc phan chia thanh mdt s6 tan sb va thoi gian di
chuyén cta song theo ting tin s6 dé mi. Chang han trong mi hoa tiéng noi
giai tan thip chira ning luong chu yéu cua phd tiéng noi, ngoai ra nhidu nghe
rd hon trong tan sd thap. Vi 1y do d6 ngudi ta dung nhiéu bit hon khi m3 tin
hiéu & tan sb thap va it bit hon dé ma tin hiéu & tan sd cao.

Trong ky thuat SBC nguoi ta thiét ké bo loc (filter) c6 thé dat cac thong
) k¥ thuat cao, do 1a b loc QMF né kha nang phan chia lién tiép cac tan sb
thap thanh hai thanh phan. Vi du giai tin cia tiéng néi 1a 3200 Hz. QMF s&
phan chia phd cua hai cp tan sb thanh hai phan, phan tng tan t6 thip 1a 0-

1666Hz; va phan tmg véi tan s cao 1a 1600 - 3200 Hz. Sau d6 phan tng véi
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tan s6 thap lai duoc phan chia thanh 0 - 800; 800 - 1600v.v... Cudi ctng
chung ta nhan dugc dai tan sb cho tiéng noi 1a:

0 - 400 Hz; 400 - 800 Hz; 800 -1600Hz; 1600 - 3200 Hz. Trong mién
thoi gian moi tan sd c6 thé ma hoa theo do chinh x4c khac nhau. Trong thuc
té k¥ thuat ma thich nghi PCM mi céc tin hiéu dang song trong mdi giai tan.
2.3. Céc file am thanh

Céc tin hiéu analog sau khi d4 s6 hoa (lugng hoa + ma hoa) s& duoc luu
lai & dang file. P6i voi Am thanh ngudi ta dua ra rat nhiéu dang chuan nhu
*wav ;*.wma; *.cda ; *.mp4; *.m3d; *.mid; *.aif; *.aiff...... Pé tién cho viéc
thuc hanh chung ta s& quan tim dén céc file Am thanh dang chuan trong moi
truong windows la *.wav va file *.mid.

Chung ta can chu ¥ file &m thanh dung dé ghi dit liéu ctia Am thanh noi
chung, néu 4m thanh phat ra c6 lan diéu, cung béc thi cac file luu dit liéu cua
loai am thanh nay goi 1a céc file audio, chrflng han cac file luu dir li€u cua cac
tac pham am nhac déu goi 1a cac file audio.

2.3.1. File dang wav

Cach tao:

Thiét bi dé tao file wave gém :

- May tinh ¢ SoudCard, mic hoic cassette, phdn mém window media

player, hoic SoundRecorder ndi theo hinh sau:

Cassette ndi vi may tinh c6 SoundCard. Tin hiéu am thanh tir Cassette

dua vao may tinh la tin hiéu Analog.

SoundCard c6 hai khéi A, B. Khéi A nhén tin hiéu Analog. Khéi B ¢6

nhiém vu sau mot khoang thoi gian nao do lai lay tin hiéu tir khdi A.
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S6 lan khéi B lay tin hiéu o khéi A trong mot gidy goi la tan so lay

mau. Vi mot cach khac S6 mau/Gidy ciing goi 12 tan sé ldy mau.

Gia tri cta tin hiéu hay cua mau léy duoc cta khdi B ¢ thé biéu dién &
dang sb 8 bit, 16 bit, 32 bit,.. g0i 1a d6 phan giai ciia mau. PO phan gidi cang
cao 16n thi sai s6 dé biéu dién miu cang nho. RS rang d6 16n cua file *.wav
phu thudc vao cac yéu td sau: tan s6 1dy mau, do phan giai, thoi gian ghi va sd

kénh ghi (mono hay stereo).

Gia tri ciia cac mau co thé ghi lai & dang file trén may tinh. Pua vao

C4C mAau nay nguoi ta lai khoi phuc lai am thanh.
2.3.2. Céu trac file Wave

Dinh dang file wave la tap con trong dinh dang file multimedia dang
RIFF cua Micrrosoft. Cac tap wave cua Windows ung dung cho ca 2 dang tép
am thanh noi (stereo) va dang don (mono) véi mot tip cac dd phan giai va tan
s6 1dy mau. Kiéu tép nay cho phép su dinh rd RIFF (Resource Information
File Format), va cho phép thong tin phu cua nguoi st dung dugc nhiing vao
va dugc ghi cung véi té€p am thanh. Dang am thanh PCM dung cho Windows
chuan chira dit liéu da duoc ma hoa, dit liéu d3 duoc dinh dang theo kiéu diéu

bién ma xung dang khong bi nén.

Do dang t€p Wave la mot dang am thanh ty nhién dugc Microsoft
Windows st dung, nén n6 tré thanh mot trong cac dang am thanh phé bién

nhat. N6i chung, cau tric cua n6 dugc phat trién dua trén dang khaéi dau.

Do dang t€p Wave la mot dang am thanh ty nhién dugc Microsoft
Windows sir dung, nén né tré thanh mot trong cac dang am thanh pho bién
nhat. Microsoft dinh nghia mdt dang tép chung dugc goi 1a Resource
Interchange File Format (RIFF). Tép Riff duoc t6 chirc nhu mét tap cac khuc

gai vao nhau. Va hai bién dang chung la: Tép Wave (hay Wav) luu trit 4m
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thanh va t€p AVI luu trit cac hinh anh video.

Céu triic tong quat cia mot tép Wave: Py 1a khudn dang phd bién nhat
dé luu trir Am thanh sd trong thé giéi PC. N6 duoc thiét ké cho cac Gmg dung
Multimedia chay dud¢i Microsoft Windows. Tép Wav luu trit cdc mau dang
song cua mot hodc nhiéu kénh theo céc tan sd léy mau. Tép Wav tu mi hoa va
mo ta dit liéu ctia nd trong phan mém ma ta sir dung. N6 khong gidi han do
dai tép, c6 thé 1én t6i 4GB.

Mot tép Wave 1a mot dang dac biét cua tép RIFF, va moi tép déu bat
dau véi cac ky tu RIFF. Tiép theo d6 13 4-byte d6 dai va ma dinh dang. Tép
Wav gom cac phan nhi goi 1 khiic (chunk). C6 hai loai khuc duoc dung trong
tép wav: khuc dir li¢u (data chunk), nhu mot dinh danh biéu dién d6 dai va
ban than dit liéu; va khic dinh dang (forrmat chunk) chtra cac dir licu mo6 ta

thong tin trong nd. Khuén dang tép Wave nhu sau:

Pinh dang file wave chuan

File offset field name Field Size
(bytes) (bytes)
0 Doan mé ta nhén dién chira "RIFF"
" SAmKID 4 theo m3 ASCII 4
ChunkSize 4 Binh dang cla wave yéu cau 2 doan
8 con |a "fmt" va "data”
Format 4
12
Subchunk11D 4 1
18
Subchunk1 Size 4
20
AudioFormat 2 Boan con "fmt”
22 Stz g fia thé
R Gl > Mo}a dinh dang cia thdng
24 t_m am thanh trong doan
SampleRate 4 data
28
ByteRate a
32
BlockAlign 2
34
BitsPerSample 2 J
36
s Subchunkz1D “ ) Poan con "data”
Subchunk2Size a Chiﬂthl kich tthéc f:ﬁa t’hﬁng
44 tin m thanh va chira cac
M dong dir ligu am thanh
w
data g
2
£
&
(72

Hinh 2.2- Pinh dang file WAVE chuan
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Bang 2.1- Pinh dang file WAVE chuan dugc bat dau v6i RIFF header

0 4 | ChunkID Chtra tr “RIFF” ma ASCII

4 | 4 | ChunkSize 36 + SubChunk2Size

8 4 | Format Chtra tr “WAVE”
Pinh dang “WAVE” bao gdm 2 doan con: “fmt” va “data”
Bang 2.2- Poan con “fmt” dé mo ta dinh dang dir liéu am thanh

12 | 4 |SubChunklID | Chtra tr “fmt”

16 | 4 | SubChunklSize | 16 cho PCM. La d6 dai ciia mot mau dir lidu

20 | 2 | Audio Format |PCM=1

22 | 2 | NumChannels | Mono =1, Stereo =2

24 | 4 | SampleRate 8000, 44100,...

28 | 4 ByteRate = SampleRate* NumChannels *
BitsPerSample/8

2 | o BlockAlign =NumChannels*BitsPerSample/8. La s6 byte
cua mdt mau chuira tat ca cac kénh

34 | 2 |BitsPerSample |8 bits =28, 16 bits =16

Bang 2.3- Poan con “data” chura kich thudc cua dir li€u va dir liéu am
thanh thuc thi

36 | 4 |SubChunk2ID | Chua tir “data”

40 | 4 | SubChunk2Size |= NumSamples * NumChannels *
BitsPerSample/8. La s6 byte ciia mot phan tir
dtr liéu am thanh.

44 | * | Data La phﬁn dir liéu am thanh thuc thi
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Duéi day 1a mot vi du mo mét file Wave véi 71 bytes dau file duoc

biéu dién dudi dang s6 Hexa:

, , Kich thudc doan con =16 .
Kich thudc doan = 2084 Pinh dang Audio = 1(PCM) Sé kénh

Poan mo6 ta nhan dién Doan con fmt ¥
52 49 46 46(24 08 00 0057 41 56 45|66 6d 74 2010 00 00 00X01 0002 00

R I F F W AV E| fm't
Téc do byte= 88200 S6 bit trén mot mau = 16
Kich thuée doan con 2= 2048
Téc d6 mau= 22050 S6 luong khoi lién

7 tiép (block align)=4 /

Poan con fmt

Y v
2 56 00 00XG8 58 01 004 00X10 00|64 61 74 61(Q0 08 00 000 0000 09
H_J

Mau 2 Mau 1

Cac mau caa kénh bén trai Céac mau caa kénh bén phai

Hinh 2.3- Phan Wave data

5249 46 46 24 08 000057 41 56 45 66 6d 74 20 10 00 00 00 01 00 02 00
22 56 00 00 88 58 01 00 04 00 10 00 64 61 74 61 00 08 00 00 00 00 00 00
2417 1ef33c133c 14161918934 e7 23 a6 3cf224f2 11 ce lald

Su phu thudc do 16n cua file WAVE vao cac yéu td sau:

+ Tan s6 lay mau: néu tan s6 14y mau cang cao thi dung luong file cang 16n.

+ Do phan giai: néu do phan giai cang 16n thi dung luong file cang 16n.
+ S6 kénh: sb kénh cang nhiéu thi dung luong file cang 16n.

Do d6 c6 rat nhiéu t€p wave co6 cung cau truc co s& nay nén nhiéu
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chuong trinh xr Iy cac tép wave gidng nhu ching c6 mot header nhat dinh.
Diéu nay tao thuan lgi cho viéc viét cac tép wave dai nhu khi chi viét cac dir
lidu PCM va thiét 1ap mot cach thich dang cac trudng kich thudc. Sau day la
mo ta dang tép wave co ban:

Bang 2.4. Mo ta file wave co ban

Kich thwéc

(byte) Mo ta

Dang khuc: RIFF

Kich thudc tép tong thé trir 8

Dang RIFF container: WAVE

Dang khuc: fmt

b dai dit liéu khac dinh dang: thong thuong 1a 16
Dit li€u khiic dinh dang

Dang khuc: data

D dai dir liéu Am thanh

Céac mau am thanh hién thoi

=R FN = ENENENENES

2.4. Pic trung tin hiéu tiéng néi

Dé c6 thé nhan dang duoc tiéng nodi ngudi ta phai tim cach trich loc ra
cac dic trung cua nd. Chat luong hoic d6 tin cy ctia nhan dang tiéng néi phu
thudc vao dic trung. Hién nay nguoi ta di dua ra rat nhiéu phuong phép lay
dic trung. Dudi day néu mot sé phuong phap trich rat dic trung phd bién.

2.4.1. Phuong phap ma du doan tuyén tinh LPC (Linear Predictive
Coding)

Mo hinh LPC duogc st dung dé trich loc cac tham sé dic trung cia tin
hiéu tiéng néi. Két qua cta qué trinh phan tich tin hiéu thu duoc mot chudi
gdm cac khung tiéng noéi. Cac khung nay duoc bién d6i nham sir dung cho

viéc phan tich am hoc.

Noi dung phan tich du bao tuyén tinh 1a: mot mau tiéng noi dugc xap xi

bai t6 hop tuyén tinh cua cac mau trude d6. Thong qua viée t6i thiéu hoa tong
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binh phuong sai s6 giita cac mau hién tai véi cac mau dy doan c6 thé xac dinh
dugc mot tap duy nhét cac hé sd du bao. Cac hé sb du bao nay la céac trong )
dugc st dung trong t6 hop tuyén tinh. Vi ddy tin hiéu tiéng noi s(n) gid tri du

bao duoc xac dinh boi:

~ P
s(n) = > a,s(n—Kk) (2.6)

k=1

Trong do6; ax: 1a cac h¢ s6 dac trung cho hé thong.

s(n) Lam rd s(n Phan doan |X. (7 Lay -—\i(ﬂ) Phan tich 7, (1)
—’ > :
tin hiéu khung cira sb tw twrong quan
Acn(t Lay Dat  [cm(?)] Chuyénadi | @.(0)]| Phan tich
| s tam: [ trong s6 [* tham sé LPC [* LPC «
c, (1)

Hinh 2.3- So do xtr Iy LPC dung trich chon dic trung tiéng noi

So d6 khdi bd phan tich LPC dung cho trich chon cac tham sb6 dic
trung cua tin hiéu tiéng noéi (Hinh 2.3). Ham sai s6 du bao dugc tinh theo

cong thtrc:
Pé cuc tiéu hoa 16i can tim tap gia tri {«, } phu hop nhat.

Do tin hiéu tiéng noi thay d6i theo thdi gian nén cac hé sé du bao phai
duoc udc luong tir cac doan tin hiéu ngan. Van dé dat ra 13 tim mot tap cac hé

sO du bao de to1 thi€u hoa sai s6 trung binh trén mgt doan ngan.

Ham 15i du bao trong mot thoi gian ngan xéac dinh bai:

£, =TT 5, - S, (m-)|

Stz m s, m- X s, mw]
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= Zeﬁ (n)= Z{Sn (m) - iaksn (m— k)}

(2.7)
Trong d6; sp(m): la mdt doan tin hiéu tiéng n6i 1an cin mau tht n;
Tim tap gié tri ok dé toi thiéu hoa E, bang cach dat 0Ep /daj =0 véi:
1=12,..p

E _0=-"25,(m)s,(m—i) + 2i{iaksn(m - k)}sn(m i) (2.8)

aai m

Ttr d6 nhan dugc phuong trinh:

an(m—i)sn(m):Zp:ocstn(m—i)sn(m—k) 1<i<p (29

m

bat:

(I)n (I, k) = an (m - i)Sn(m B k)
m (2.10)

Phuong trinh trén c6 thé viét:

¢, (1,0) :Zockd)n(i,k) 1=1,23..p (2.11)

Giai hé p phuong trinh nay tim dugc p an cua {ox}. Tap cac hé sd {u}
s& t6i thiéu sai sb trung binh binh phuong du doan cho doan tin hiéu s,(m). Sai
s6 du doan dugce xac dinh:

E, =) si(m)= Zp:ocstn (m)s, (m—K) (2.12)

m

Str dung phép thé ta co:

E, =0,(0.0)~ > oy, (0.K)
k=1 (2.13)
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Theo nguyén tic, phéan tich du doan tuyén tinh rat don gian nhung viéc
tinh todn O p(i, k) va tim nghiém cua hé phuong trinh rat phic tap. Phuong
phap khic phuc 13 st dung su twong quan dé giai cac phwong trinh nay.

Gia str doan tin hiéu sy(m) = 0 néu chiing nam ngoai khoang 0 <m <N
- 1. Piéu d6 c6 nghia 1a c6 thé biéu dién doan tin hiéu d6 dudi dang:
Sn(m) = s(n + m)w(m), trong d6: w(m) 1a cira s6 c6 chiéu dai hitu han (thuong

dung cira s6 Hamming). Sai s6 du doan En(m) :

N-+p-1
E,= 2 e(m)
m=0 (2.14)
Khi do (3.5) tré thanh:
N:+p-1L 1<i<p
i,k)= s.(m)s_(m-—Kk
0,100 = 3 5, (s, (k) okep
N-1-(i—k) <i< p
IL,K)= s, (m)s, (m+i—Kk
0= 3 s, (m,(m+i-k)
Goi Ry(k ) 1a ham ty twong quan dang:
N-1-k
R,(K)= > 5,(M)s,(m+K)
m=0 (215)
Do Ry(k ) 1a ham chéan nén:
o, (1,k) = Rn(\i —k\) 1=1,2,...p;k=0,1,2,...p

Do do:

S ayr, (i-K) =R, ()
k=1 (2.16)

Hé phuong trinh nay c6 thé viét dudi dang ma tran:

a=R™'r (2.17)
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Trong do:
o, | - 1(0) M .. r(p-1)] (@) |
= a, R - rid) r(0) ... r(p-2) C_ r(2)
O | r(p-1) r(p-2) r()  r(p) |

Chu y: R 1a ma tran ddi xtng. T4t ca cac phan tir thudc dudng chéo cua
ma tran nay déu co gia tri bang nhau, diéu d6 c6 nghia 13 nghich dao cta no

ludn ton tai va co nghiém.
2.4.2. Phan tich cepstral theo thang do mel:

Davis va Mermelstein dua ra thuat ngit hé s6 cepstral theo tan s6 Mel
(Mel-frequency Cepstral Coefficients - MFCC) vao nam 1980 khi ho két hop
cac bo loc cach khoang khong déu véi bién d6i Cosine rdi rac (DCT) thanh
mot thuat toan dau-cudi ung dung trong linh vuc nhan dang tiéng noi lién tuc.
Phuong phap tinh cac hé s6 MFCC 1a phuong phap trich chon tham sé tiéng
noi duge st dung rong rai boi tinh hi¢u qua cua ndé thong qua phan tich

cepstral theo thang do mel.

Phuong phap duoc xdy dung dya trén sy cam nhan cia tai nguoi doi
v6i cac dai tan sb khac nhau. Vi cac tan sd thap (duéi 1000 Hz), d6 cam
nhén cua tai ngudi 13 tuyén tinh. Pbi véi cac tan sb cao, d bién thién tuan
theo ham logarit. Cac bing loc tuyén tinh & tan sb thap va bién thién theo ham
logarit & tan sb cao duoc st dung dé trich chon cac dic trung am hoc quan
trong cta tiéng n6i. M6 hinh tinh toan cac hé s MFCC dugc mé ta nhu (Hinh

2.4).
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N M
S(”) Bé |QC/HiéU S(n=) Phan X, (”L L?y xl(’; EFT W(I'I:)
chinh khung clra
Phé
nang
"i , < ¢ Cf(t) m . ; %
Cl ( Pao ha{n 4 Gan e DTC  le—=t Cac bang
theo thoi trong s6 loc tam
AACi(ﬂ

Hinh 2.4-So d6 tinh toén cc hé s6 MFCC
Y nghia va phuong phap xac dinh tham sb & cac khdi trong so dd trén
mo ta nhu sau:
Khéi 1: B loc hiéu chinh (Pre-emphasis)
Tin hiéu tiéng néi s(n) duoc dua qua bd loc s6 bac thip dé pho dong
déu hon, giam anh huong gay ra cho cac xur 1y tin hiéu sau ndy. Thudng bd

loc ndy cb dinh bac mét, c¢6 dang:
H(z)=1-az-1 09<a < 1.0 (2.18)

Quan hé gitra tin hiéu ra vdi tin hiéu vao tuan theo phuong trinh

s(n) =s(n) —as(n —1) (2.19)
Gia tri a thuong duoc chon 1a 0,97
Khéi 2: Phan khung (Frame Blocking)
Trong khdi nay tin hiéu hiéu chinh s(n) duoc phan thanh cac khung, mdi
khung c6 N mau; hai khung ké léch nhau M méau. Khung dau tién chia N
mau, khung thir hai bat dau cham hon khung thi nhat M mau va chong I1én

khung thtr nhat N-M méu. Twong tu, khung tha ba cham hon khung thir nhat
2M mau (cham hon khung thtr hai M mau) va chom lén khung thi nhat N-2M
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mau. Qué trinh nay tiép tuc cho dén khi tit ca cAc mau tiéng ndi can phan

tich thudc vé mot hodc nhiéu khung.

Khoi 3: Lay cira s6 (Windowing)

Budc tiép theo 1a lay ctra s6 cho mdi khung riéng r& nhim giam sy
gian doan cua tin hi¢u tiéng ndi tai dau va cudi mdi khung. Néu W(n), 0 < n
< N-1

Thong thuong, cua s6 Hamming duoc st dung. Cira s6 nay c6 dang:

21N
N-1

w(n) =0.54 —0.46cos( ) 0<n<N-1 (2.20)

Khi 4: Bién doi Fourier roi rac (FFT)

Tac dung cua FFT 1a chuyén d6i mdi khung voi N miu tir mién thoi

gian sang mién tan s6. FFT 1a thudt toan tinh DET nhanh. DFT dugc xéac dinh

x(K) = Nz_lx(n)e“'NTE'1k
k=0 (2.21)

Khéi 5: Bién do6i sang thang do Mel trén mién tan s6

Nhu d3 ndi ¢ trén, tai nguoi khong cam nhan sy thay doi tan sb cua
tiéng noi tuyén tinh ma theo thang Mel. Nguoi ta chon tan s6 1kHz, 40 dB
trén ngudng nghe 1a 1000 Mel. Do d6, cong thirc gan dung biéu dién quan

hé tan s6 & thang mel va thang tuyén tinh nhu sau:

mel(f) = 2595*log(1 + L)
700 (2.22)
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Hinh 2.5- Cac bang loc tam giac theo tan s6 Mel

Mot phuong phép dé chuyén d6i sang thang mel 1a st dung bang loc
(Hinh 2.5), trong d6 mdi bo loc ¢6 dap ung tan sd dang tam giac. S6 bang
loc str dung thuong trén 20 bang. Thong thudng, ngudi ta chon tan s tir 0
dén Fs/2 (Fs la tan s6 1dy mau tiéng n6i). Nhung ciing c6 thé mot dai tan
gidi han tr LOFREQ dén HIFREQ sé& duoc ding dé loc di céc tan sé khdng
can thiét cho xir ly. Chang han, trong xu ly tiéng ndi qua duong dién thoai
c6 thé lay gigi han dai tan tir LOFREQ=300 dén HIFREQ=3400.

Sau khi tinh FFT ta thu duoc pho tin hiéu S(f,). Thuc chéat day 1a mot
diy ning luong W(m)=|s(fn)|2. Cho W(m) di qua mot diy K bang loc dang
tam giac, ta dugc mot day cac V~V(n) Tinh tong cua cac day \;v(n) trong ting
bing loc, ta thu duoc mot diy cac hé s6 my(k=1,2.3....K).

Khéi 6: Bién doi Cosine roi rac (DCT) Trong budc nay ta s& chuyén
log cua cac gia tri my vé mién thoi gian bang cach bién doi Cosine roi rac
(DCT). Két qua ctia phép bién doi nay ta thu duoc cac hé sdé MFCC.

21N
N-1
Thong thuong, chi cé mot s6 gié tri dau tién cua ¢; dugce st dung. Trong

w(n) =0.54-0.46cos(

) 0<n<N-1 (2.23)

cac tng dung nhan dang tiéng noi, ngudi ta thudng 1y 12 hé s6 MFCC va
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thém 1 hé sé nang luong cua khung sau khi da dugc chuan héa 1am tham sb
dic trung cho tin hiéu tiéng noéi (nhu vay téng cong c6 Q = 13 hé sd).

Khéi 7: Cepstral c6 trong sd

Vi d6 nhay cua cac h¢ ) cepstral bac thﬁp lam cho phé) toan bo bj db
dbc, do nhay cua cac cepstral bac cao gay ra nhiéu nén ngudi ta thuong s
dung cira so cepstral dé cuc tiéu hoa do nhay nay. Cong thirc biéu dién cac hé

s6 cepstral c6 trong sb:
A .l .
G :[1+%sm(%}ci 1<i<Q (2.24)

Khoi 8: Lay dao ham cac hé s6 MFCC theo thoi gian

pé nang cao chat lugng nhan dang, nguoi ta dua thém céac gia tri dao
ham theo thoi gian cta cac gia tri hé s6 MFCC vao vector hé so tiéng noi. Cac
gia tri do dugc tinh theo:

e A A
A 0(c,.,—6c
ACi = 20910 ~0C) 1<i<Q (2.25)

2> o

Trong d6; 0: 13 do dai cira so tinh delta (thudng chon 1a 2 hoic 3).

Két thiic cac budc trén véi mdi khung ta thu duge mot vector ¢o 2Q

thanh phan biéu dién tham sb dic trung cia tiéng noi.
2.4.3. Phuong phap PLP

PLP (Packet Level Protocol): Giao thirc chuyén mach géi. Phuong
phap nay la su két hop caa hai phuong phép da trinh bay ¢ trén. Hinh 2.6 mo

ta cic budc xac dinh hé sb PLP.
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Tiéng noi
v
FFT » Loc tén sé Bark Nhan manh tin hiéu
v
Hé sbé PLP Luat cwdng @6 nghe
4 v
Tinh cac giatri |« Thuat toan Durbin |« Bién dbi Fourier nguoc

Hinh 2.6- So d6 céc budc xac dinh hé s6 PLP
Cé&c khoi xir ly
Khéi 1: Bién dbi Fourier nhanh (FFT)

Tuong tu nhu phuong phap MFCC, tin hiéu tiéng noi dugc chia

thanh cac khung va dugc chuyén sang mién tan s bang thuat toan FFT.
Khéi 2: Loc theo thang tan s6 Bark

Tin hiéu tiéng noi dugc loc qua cac bo loc phan bd theo thang tan sd

phi tuyén, trong truong hop nay 1a thang tan s6 Bark:

f fy )
Bark(f) =6In + ( j +1
1200 1200
(2.26)

Khoi 3: Nhan manh tin hiéu dung ham can bang do on (equal-loudnes)

Budc nay twong tu budc nhan manh (preemphais) ctia phuong phap
MFCC. Ham nay mé phong dudng cong can bang do 6n (Equal-Loudnes
Curve)

(0* +56,8*10°%) 0"
(0 +6.3%10°)(0° +9.58*10%) (2.27)

E(w) =

Khéi 4: Dung luat cuong do nghe (Power Law of Hearing)
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Budc xtr ly ndy giong nhu budc lay gia tri logarit trong phuong

phap MFCC. Ham can 1ap phuong duogc dung cé dang:
D(f) = ()™ (2.28)
Khéi 5: Bién d6i Fourier nguoc (Inverse DFT)

Céc hé sb tu twong quan duoc bién ddi Fourier nguoc 1a gia tri dau vao
cho LPC.

Khoi 6: Thuat todn Durbin

Thuét toan Durbin duoc st dung dé tinh cac hé sd du bao tuyén tinh
nhu phuong phép LPC

Khoi 7: Tinh céc gia tri delta

Phuong phap tinh tuong ty nhu phuong phap hé s6 MFCC.

2.4.4. Bién d6i Fourier r0i rac

Tin hiéu (cia mot frame) sau khi nhan vé1 ham cira s6, dugc chuyén
sang mién tan sd bang bién doi Fourier roi rac:

X(9= 3 x(me N 1k=0.N-1 (2.29)

>

2.4.5. Logarit va bién doi Fourier ngugc

Lay logarit cua tin hiéu ¢ mién tan s6 (spectrum) roi bién doi Fourier
nguoc s€ dua tin hiéu vé mot mién goi la cepstrum c6 don vi thoi gian (thuat
ngir 1a cepstrum ddo nguoc cua 4m dau tién trong tir spectrum: spectrum —
cepstrum). Bién ddi tir spectrum sang cepstrum la mot bién ddi ddng
hinh (homomorphic). Theo bién d6i dong hinh chuyén biéu dién tin hiéu tir
dang tich vé dang téng, nhu vay cho phép sir dung cac hé tuyén tinh dé xur li

cac tin hiéu khong tuyén tinh.



37

Cong thtrc tinh cua budce nay la:

c(n) = ilog(F(k))cos(%); N=1.P (2.30)

Chu y: mic du bién ddi tir spectrum sang cepstrum 1a bién doi Fourier
ngugc, tuy nhién do ta ding spectrum va cepstrum thuc nén chi st dung bién
d6i cosine roi rac (DCT) dé tang hiéu ning tinh toan.

Sau budc nay ta duoc vector cepstral (& d6 do mel) p thanh phan.
Thong thudng nguoi ta thudng nhan thém vao két qua mot ham cira so song
sin (goi 1a thu tuc liftering) dé giam bot anh huong cua cac bién d6i dén két
qua.

L. nx
w(n) =1+ Esm(T) (2.31)

c(n) = c(n) w(n) (2.32)
3.1.6. Tinh todn nang luong

Kém thém thong tin vé ning luong cia tin hiéu sé ting thém thong tin
cho nhan dang (vi du: phan biét cac khoang chira tin hi€u am va khoang lang,

phan biét vung tin hi¢u chtra nguyén am va phu am...)

Nang lugng cua ca frame dugc tinh qua cong thirc:

=

1

E= Y (x(n)? (2.33)

>
Il
o
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Chuong 3

TRICH RUT PAC TRUNG CUA TIENG NOI DUA VAO DAY
PIEM CAT ZERO

3.1. Piém cit Zero
3.1.1. Khai niém vé diém cét Zero

Zero-crossing la mot khai niém duoc st dung pho bién trong k¥ thuat
dién, todn hoc va xtr Iy anh. Trong cac khai niém toan hoc, “zero-crossing” la

diém ma & d6 ham s6 doi dau, vi du tir duong sang am va dugc biéu dién

S\

Hinh 3.1- Biém cit Zero biéu thi twong quan giita dién ap va thoi gian

bang diém cat trén hoanh do.

3.1.2. Buong mirc khong

Tiéng n6i hay am thanh la tin hi¢u dao dong, gia st cac gia tri tin hi¢u
nhén tir 0 d&én L-1, khi im ling cac tin hiéu nay s& nhan gia tri L/2, vi du mau
8 bit cd L = 256 thi mirc khong 1a 128, gia tri nay 1a gia tri khong. Thuc té khi
thu 4m, soundcard thuc hién sb hoa 4m thanh c6 thé mirc khong khong 1a gia
tri noi trén. Dé xac dinh duong muc khong thuc hién nhu sau:

Buéc 1. Liy mirc thu ctia soundcard.

Bude 2. Dat muc thu 1a nho nhét.

Budc 3. Thu khoang 3 gidy.

Buwdc 4. Tinh Histogram H cia doan tin hi¢u thu dugc.



39

Buéc 5. Xac dinh gia tri ma c6 histogram 1a 16n nhat, vi tri d6 s& 1a gia
tri duong muc khong.

Khi dd xac dinh dugc dudng mirc khong, gia tri tin hiéu tiéng noi s&
dao dong xung quanh duong murc khong.

3.1.3. Ung dung diém cit Zero trong xu 1y anh

Trong linh vyc xur Iy anh, mdt van dé quan trong d6 1a viéc tim ra bién
cua anh va khai niém zero-crossing dugc sit dung trong viéc tim ra bién gioi
anh va trong b loc gradient. BS loc gradient 1a mot bo loc tim ra cac vung c6
su thay d6i dot ngdt vé gia tri diém anh. Nhimg diém anh nay thuong duoc
xem nhu 1a dudng bién cia anh. B loc Laplace cling 1a mot b loc tuan theo
nguyén tic nay, bo loc ndy tim ra cac diém ma tai do tin hiéu sé cua anh di
qua mot gia tri 0 duoc thiét 1ap trude, diém nay s& duoc danh dau nhu 13 mot
diém bién tiém ning. B4i vi tin hiéu di qua diém c6 gia tri 0, nén diém nay
con dugc goi 1a “zero-crossing”.

3.2. Hé s6 tuwong quan va vimg dung ciia né

Do tin hiéu am thanh c6 tinh tudn hoan, khi st dung diém cat Zero ta
thu duoc dit liéu roi rac, dé tim dic trung tur tdp dir liéu do ta phai tim cac day
dir liéu 1ap va so sanh cac day tin hiéu nay c6 xap Xi gidng nhau hay khong
nén ta str dung hé sb trong quan dé so sanh.

C6 thé sir dung nhiéu cong thirc tinh hé sé tuong quan khac nhau cho
nhimng tinh huéng khac nhau. Hé s6 tuong quan duogc biét dén nhiéu nhat 1 hé
s6 twong quan Pearson dugc tinh bang cach chia hiép phuong sai (covariance)
ctia hai bién véi tich d6 1éch chuan (standard deviation) ctia chung. Cach tinh
nay dugc dua ra trudce tién boi Francis Galton.

Goi x; VA Vi 13 hai bién quan sat duoc ciia X va Y cho ¢4 nhén i. Gia s

chiing ta c6 n d6i twong i = 1,2,3...n. Goi x va y 14 hai s trung binh ctia bién


http://vi.wikipedia.org/w/index.php?title=Pearson&action=edit&redlink=1
http://vi.wikipedia.org/wiki/Hi%E1%BB%87p_ph%C6%B0%C6%A1ng_sai
http://vi.wikipedia.org/wiki/%C4%90%E1%BB%99_l%E1%BB%87ch_chu%E1%BA%A9n
http://vi.wikipedia.org/w/index.php?title=Francis_Galton&action=edit&redlink=1
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quan sat dugc x va y; s va s?, lan luot 1a phuong sai cta hai bién, dugc dinh

nghia nhu sau:

s :ﬁg(xi —i) (3.1)
va
=12 V) 32

Do d6, néu X va Y doc 1ap chiing ta co thé viét:
sx+y =s’ +s (3.3)

Nhung X va Y ¢6 lién hé véi nhau, cong thire trén khong dap tmg duoc van
dé mo ta. Ching ta can tim mot chi s mo ta khac mo ta gitra hai bién, bang cach
nhén do 16ch ctia bién x tir sb trung binh (X, — X) , cho d6 1éch cta bién y, (y, — X)
thay vi binh phuong d6 1éch timg bién riéng 1& nhu cong thire (3.3). N6i cach
khac, tinh s6 hai d¢ 1éch chinh 13 hiép bién. Ddi véi mdi c nhan hiép bién la:

COV(Xi’yi ) =(X; _;)(yi _3_/) (3.4)

Nhung & ddy ching ta c6 n d6i tuong, cho nén can phai cong tat ca lai
va chia cho s6 d6i tuong:

Cov(x,,y,) ——Z(x —X)(Y,; - (3.5)

Cong thire (3.5) chinh 13 dinh nghia hiép bién. Tir hai cong thirc trén
chung ta c6 nhitng nhan xét sau:

- Phuong sai lac ndo ciing phai 1a s6 duong, boi vi chung tinh toan tir
binh phuong, nhung hiép bién ciing c6 thé 4m hodc duong vi dugc udc tinh

tich cua hai do 1éch.



41

- Mot hiép bién 1a s6 duong c6 nghia 1a do I¢ch tur ) trung binh cua x

tuan theo chiéu huéng thuan cua y.

- Mot hiép bién 1a sb am ¢6 nghia 1a do 1éch tu $6 trung binh cta x tuan

theo chiéu huéng nghich cuay.

- Néu hiép bién bang 0, thi hai bién x va y doc nhau, tirc khong co

tuong quan gi véi nhau.

Mot cach dé “chuan hoa” hi¢p bién va phuong sai la lay ti s6 cua hai
chi s6 nay va do chinh la dinh nghia hé s6 twong quan. H¢ s6 tuong quan

duoc ki hiéu la r:

Cov(x,y)  Cov(x,y)

B Jvar(x).var(y) s, (3.6)

2

(Cin 6 béc hai clia phuong sai 1a do 1éch chudn: s, =+/s? va s, =4/S,

cho nén cong thic trén duge mo ta bang do 1éch chuan, thay vi phuong sai).

Cong thirc (3.6) c6 thé viét lai nhu sau:

pACERIET S WA P38 o)
i=1 _ = c 2 .
\/i(xi —;)Zzn:(yi —y)? (L-n)s,s, (3.7)

=

3.3. Trich rit dic trung

Nhim dwa thém vao hé thong cach trich chon dic trung tiéng noi nén dé
tai ndy quan tdm chu yéu cach trich rat dic trung bang phuong phap dua vao
diém cét zero va ap dung hé sb twong quan.

Ching ta coi duong cong tao bdi cac tin hi€u ciia &m thanh la dudng

hinh sin lién tuc theo thoi gian t, khi d6 diém cat zero 1a diém duong cong cat
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truc T. Thay cho viéc luu gitr gia tri cia céc tin hiéu trén cung ABC chung ta

chi luu thong tin vé tam giac ABC.

m

Max [-—=—-——--=-—-—------

e e o ——————

-

Hinh 3.2- Hinh m6 ta diém cat zero - cross

Thong tin vé tam giac ABC gom:

- bd dai canh AC duoc do bé’mg x= to-1p

- Vi tri cuc dai trén cung ABC  y=t;-tp

- Gia tr1 cuc dai max cua tin hiéu ki hiéu la z

Khi d6 qua trinh trich dic trung 1a dua file 4m thanh vé file text ma mdi
khoang khong diém tmg véi bd ba tham s6 < x,y,z>

3.3.1. Thuat toan xac dinh day khong diém

Pau vao: Diy tin hiéu tiéng noi

Piu ra: File text gdm mot diy cac sé ma mdi khoang khéng diém tng
vol bo ba x,y,z tuong ing véi s6 mau trong doan dang xét; vi tri mau dat gia
tri 16n nhét (nho nhat) do.

Dit n = d¢ dai file f.wave, dung mang A dé doc dit liéu tiéng noi tir file
f. Duyét tur dau dén cudi mang A, xét dau cua tung tin hiéu, néu c6 d6i dau

nghia la xuat hién diém cat zero trén truc T. Trong doan gitta cac khong diém
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nay, tim z = max {A(®i)}, y = vi tri dat max {A(i)}, va x = S6 diém ldy mau
trong doan, luu bo 3 gia tr1 nay vao file fl. Tiép tuc thuc hién nhu trén cho

dén khi hét file £, file f1.txt nhan duoc s 1a file <x,y,z> cua file f.wave.

Open(f)

v

n = f.length
read(f,A)

\

i=44; dem=0;
z = A(i); y = vitri=dem;
dau = lay_dau(A(i))

while i <n-2

3
v

i=i+2

v

[ dau: =lay_dau(A(i)) ]

X = dem;
y = vitri;
write (f1, X, y, 2);
dem =0;

dem = dem +1

S
\
1. close

d
stop

z = A(i); vitri = dem

Hinh 3.3- So d6 mé ta thuat toan tao ra day {x,y,z}
Céc bién duoc sir dung trong thuat todn trén duoc mo ta trén Hinh 3.3:

dau: nhan gia tri - hodc + dé nhan biét day tin hiéu d6i ddu c6 nghia 1a
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tin hiéu co cét truc 0 (c6 diém cit zero).
A: luu gia tri tin hi¢u
x: luu s6 miu cua mot bude song.
y: vi tri mau dat gia tri 16n nhat (nho nhat)
Z: gia tri 16n nhat (nho nhit) cta tin hiéu
n: s6 miu trong mot diy tin hiéu

Dem: bién trung gian dém sé mau trong mot budc song (gidi han boi 2

diém cit zero).
File f: chira dit liéu tiéng n6i dau vao va File f1: chia dir liéu file text dAu ra.
3.3.2. Thuat toan tim cac day lap

T file dir lidu dang wav ta dugc diy {xi, yi, zi} i = 1,2..n. Van dé 1a
can phai tim cac dic trung cho day {xi, yi, zi}.
Duya vao tinh tuan hoan cuia song am thanh ta suy ra {x;, Vi, zi} phai

chtra cac day con 13p lai.

Trong day {Xx,y,z} c6 gia tri z 13 6 16n bién do cua tiéng noi, diéu nay
dong nghia vai viée co thé thay doi gia tri z dé 4m thanh co thé to hay nho di.

Viy day lap can tim c6 tinh dic trung chi 1a tap <x,y>.

Tir tap {x,y,z} ta tich ra tap {x}, sau do tir tdp {x! ta loc ra cac phan tr

tap {Xmax} €O gia tri tir a tro 1én dén b.
Cach thirc trich ra day {Xmax}
(1) Tur tap day {x,y,z} ta rat ra day {x}

(2) Ta danh chi s tir 1 dén n cho ddy {x}, ta ldy ra mang {Xmax} c0 gi&
tri giam dan tir 100 dén 6, mg ting gia tri Xmax ta danh chi s6 id cho n6 chinh
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1a bang chi sb thi tu trong day {x}.

Thudt toan phat hién ra cdac day lap:
Pau vaoV: Diy cac gia tri {Xmax}, {X}

Piu ra: Tap cac day lap { Vi, Va, ....Vi}. Trong d6: Vi= {Xi1, Xiz, ... Xip}
Mo ta thudt toan nhu sau:
Begin

Read (Xmax[i], X}

B2: dem =0;
p: =4
delta: = p;
While ((Max — X(id1 + delta) <=1) and ( delta + id1 <= X.lenght)
Begin
dem: = dem + 1,
delta: = delta + p;
End;
If (dem >= 4) then
Write(kq[l] = “id” and “p”); I: = | + 1;
Else

P:=p+1;
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If (p<= 20) then Goto: B2;
Else
=i+1;

iIf (i <= Xmax.lenght) then Goto: B1

else Stop
End
Giai thich thuat toan:
Khi dua mang Xmax, mang X, thuat toan kiém tra thoa mén cac diéu
kién la:

e 4 <p <20 (S6 lugng phan tir thudc day lap)
e Max - X[id + p] < 1 (Sai khac 1 gia tri)

e Dem > 4 (S cac day lip 16n hon hoidc bang 4)

€C_ 9

Thoa man céc diéu ki¢n trén ta dua ra két qua la: “id” va “p”, dua vao
“id” va “p” ta chiéu vao mang X,Y lay ra cac gia tri ciia nhirng day lap.

CA&c bién dwoc sir dung trong thudt todn phdt hién ra cac day lip:

i- Chi s6 cac phan tir ctia diy Xpmax

I: chi s6 ciia mang kq[1] =id,p

Xmax[i]: Day cac cac s 16n hon hoidc bang m va nho hon hodc bang n.
id: Chi sb cac phan tir Xmax trong véi ddy cac phan tir thude X.

p: Khoang lap lai.

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

delta: Bién gan tng gia tri p.

X.length: Do dai cta day cac phan tir thude X.
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Xmax.length: Do dai ctia ddy cac phan tir thude Xmax.

Kq[l]: Két qua cua thuat toan.

3.3.3. Phuong phap rut gon trich chon dac trung

Tu tap day lap ta thuc hién cac budc sau ra dugc tap day co tinh dac
trung:

(1) Loai day dir liéu con thudc day 1on: Gia sit P1 < P2 thi loai Xipl
néu Xip1 thudc Xip2.

(2) Loai day dir liéu néu thoa man diéu kién: id2 = idl + (deml —
dem2)*p voi diéu kién c6 sd phan tir bang nhau (cing p)

A _AE
' e I

P =

HJJ JH W A NA A AN

LR l'ﬂl""[” Ay

(3) Loai day dir liéu tuong quan véi nhau: Gia su {xI11, x12...,
x1p},{x’11, x’12..., x’1p} ¢6 hé sb twong r > 0.9 thi loai ddy sau di véi diéu

kién c6 s6 phan tir bang nhau (cung p).
(4) Sap xép lai theo “id” tang dan.
3.4. Xay dung thuat toan nhan dang
Piu vao: Phy am dang file wav.
Pau ra: Két qua nhan dang: Phat 4m ra phu 4m do.

Khi dua phu am can dugce nhan dang ta thu duoc tap P{ Py, P, ....Pm}
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goi dac trung ctia phu am can dugc nhan dang.
Cac ki hiéu trong thuit toan:
- Maulj]: tap dir liéu dic trung cia mot phu 4m thudc khong gian mau.
- P: Tap dac trung ctia phu am can nhan dang
- n: s6 day phan tir cuia mot tap Maulj]
- m: s6 ddy phan tr cia tap P

- i Chi s cua khéi tap dic trung trong bo dir lieu thudc khong gian mau

- k: S6 luong khéi dic trung trong bo dit liéu hoac khéng gian mau

- Vitri: Vi tri ciia khdi tap dic trung trong bo dit liéu ma tir nhan dang duoc
- ¢: Hé s tin cay dé dat muac nhan dang duoc gitra Maulj] va P

Thuat toan gém cac bwéc nhwr sau:

- Tao lap duoc bo dit licu dic trung hay goi 1a “Khong gian mau”.

- Nhép tir can nhan dang vao thu dugc cac diy dic trung ctia mau can nhan dang

- Chon hé sé tin cay “c”.

- Sir dung tinh tuong quan dé ddi sanh giita “Khong gian mau” va “P”, khi

gié tri trong quan dat I16n hon bang “c” thi nhan dang dugrc.
tuongquan: Ham tinh hé sé twong quan gitra dai lvong Maul[j] va P
Xét cac truong hop khi tinh ham tuongquan:
n=|Mau[j]|;m=|P]|
- Truong hop 1: n=m vai r; = tuongquan(Maulj], P) > 0,9 thi Mau[j] = P;
- Truong hop 2: n>m

Ta thyc hién cach d6i sanh theo md hinh sau:
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Mau 5
Mau[l] | P[1]
Mau[2] v =
I\/Ia.l; [m] S

Maum+1] |
Mau[m+2] i
Vauf

Hinh 3.4- Xét sy twrong quan gitra hai mang truong hop n > m
- Truong hop 3: n <m

Ta thuc hién cach d6i sanh theo mo hinh sau:

Mau P
Mau[l] |l P[1]
Mau[2] ' ‘ P[2]
Maul[n] P[n]

P[n+1]
I P[n+2]
P[m]

Hinh 3.5- Xét sy twong quan giita hai mang truong hop n <m
Tinh hé sb twong quan cho ca ba trudng hop trén:

sodongtuongquan
max(n, m)

ri = tuongquan(Maulf[j], P) =

v6i sodongtuongquan: sé dong twong quan gitta hai mang.
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Ta c6 so d6 khoi mo ta thuat toan nhan dang nhu sau:

/ Input(c) /
v

/ Input(phuam) /
N

Mau = Trichchondactrung(phuam)

\

i=1; r =0; rma=0;
XV

r = tuongquankhoi(Vi,Mau)
v

/ Nhan dang duogc
Output: V(vitri)

Khéng nhan dang
duoc
Stop &

Hinh 3.6- Thuat toan nhan dang

Theo nhu thuat toan trén: Ta dua phu am dang file wav can dugc nhan
dang thu dugc tap P{ Py, Py, ....Pn} 12 cic dong méu dic trung can duoc nhan
dang goi 1a P, 1ay gi4 16n nhét caa ham tuongquan(Maul[j], P]) goi 1a rmex, khi
dat sy twong quan gitta tip Mau[j] va P ta thu duoc két qua nhan dang cua

phu do.
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Chuong 4

XAY DUNG CHUONG TRINH THU'C NGHIEM

4.1. Md hinh bai toan
4.1.1. Yéu cau ctia bai toan nhan dang

Trong tat ca cac bai toan nhan dang tiéng néi, cht lugng nhan dang phu
thudc rat nhiéu vao qua trinh xac dinh va rat trich cac dic trung. M6 hinh chung
cua bai todn nhan dang nhu sau:

- Trich duoc dic trung cta tin hidu tiéng noi

- Xay dung duoc bd dir liéu mau hay goi la khong gian mau

- Xay dung dugc thuat toan dbi sanh giita khong gian mau va tin hiéu
tiéng ndi can nhan dang.

Néu khéi rut trich dic trung tdt, chét luong nhan dang s€ cao hon.

4.1.2. Chuc nang chinh cua bai toan

- M6 va doc file wave cua phy am vao co sé dir ligu mau

- Trich rat dic trung cua phu Am Tiéng viét.

- Nhan dang phu am tiéng Vigt: “c”.

- Yéu ciu dit liéu dau vao 1a tin hiéu tiéng noi chira trong file wave véi tan
s6 1ay mau 11025 Hz, do phan giai 16 bit. Pugc ghi 4m & ché do binh thudng
(nhiéu ty nhién, khong qua 16n).

4.2. Thu file wave ciia phu Am “c” va mét s6 phu 4m khac.

Ta str dung hé théng ghi am, sau d6 ding phan mém Sound Forge dé hién
thi song cua phu am do.

Séng ctia phu am “c” ghi ddi vdi ngudi nodi khac nhau:

- Nguoi thir nhat:
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"

Hinh 4.1- Song cta phu am “c” ghi ctia ngudi n6i thir nhat

i

Hinh 4.2- Song cua phu am “c” ghi cia nguoi noi thir hai

- Nguoi thur hai:

—

- Nguoi tha ba:

Hinh 4.3- Song cua phu &m “c” ghi cua ngudi noi thir ba

- Nguoi thi tu:

"

Hinh 4.4- SGng cua phu &m “c” ghi cua nguoi noi thi tu

- Nguoi tha nam:
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Hinh 4.5- S6ng ctia phu &m “c” ghi cua ngudi noi thir nam

- Nguoi thir sau:

Hinh 4.6- S6ng cua phu am “c” ghi cua nguoi noi thir sdu

- Ngudi tht bay:

Hinh 4.7- Song cua phu &m “c” ghi cua ngudi noi thir bay

- Nguoi tha tam:

Hinh 4.8- Song cua phu am “c” ghi cua nguoi noi thir tm
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4.3. Ham xac dinh dic trung dya trén diém cit Zero
4.3.1. Ham xac dinh tap day {x,y,z}

Ap dung thuat toan xac dinh tap x,y,z & muc 3.3.1 vdi ham xac dinh x,y,z
nhur sau:

private void file_xyz()

string filename,strl;

string str5 =" files_wav (*.wav) [*.wav";

/[filename = @"c:\thu_am\aaux.wav"; FileStream read_file;

read_file = new FileStream(filename, FileMode.Open,

FileAccess.Read, FileShare.Read);

byte[] buffer = new byte[read_file.Lengthl];

int count = read_file.Read(buffer, 0, buffer.Length);

read_file.Close();

// 1ay ra buffer roi

int m, dem, dau;

int vitri,max;

intj =44;

filename = @"c:\thu_am\file xyz.txt";

using (StreamWriter sw = File.CreateText(filename))

{

//-ay ra hai byte mot chuyén sang int

m = System.BitConverter.Tolnt16(buffer, 44);
dau = ham_dau(m);

max =Math.Abs( m);

vitri = 0;

trl=""

dem =0;



55

while (j < buffer.Length - 2)

{
j=it2

m = System.BitConverter.Tolnt16(buffer, j);
if (ham_dau(m) == dau)

{
dem =dem + 1,
if (Math.Abs('m)>max )
{ max=Math.Abs( m); vitri = dem; }
}
else
{

max=dau*max ;

strl = Convert.ToString(dem) + ;' + Convert.ToString(max)
+ "'+ Convert.ToString(vitri);

sw.WriteLine(Convert. ToString(strl));

dau = ham_dau(m);

max = Math.Abs(m);

vitri = 0;

strl =",

dem =0;

}

}/====het while

MessageBox.Show("két thic");
}/hét using
}

4.3.2. Ham tinh hé sé twong quan
Tir cac déy lap va khoang lap “p”. Muc dich 14 str dung hé s6 twrong quan
“r” dé so sanh giita cac day lap véi khoang lap gia tri “p”, v6i ham xac dinh hé s6

tuong quan nhu sau:
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private double heso_tuongquan(int[] x, int[] y, int n)
{
inti;
double r, tongx = 0, tongy = 0, x_ngang, y_ngang, tongxbp = 0,
tongybp = 0, tong_ngang = 0, mauso;
for (I=0;i<n;i++)
{
tongx = tongx + Xx[i];
tongy = tongy + y[i];
by
X_ngang = tongx / n; y_ngang = tongy / n;
for (I=0;i<n;i++)
{
tongxbp = tongxbp + (x[i] - Xx_ngang) * (x[i] - X_ngang);
tongybp = tongybp + (y[i] - y_ngang) * (y[i] - y_ngang);
tong_ngang = tong_ngang + (X[i] - X_ngang) * (y[i] - y_ngang);
Y/ het for i
mauso = Math.Sqrt(tongxbp * tongybp);
r =tong_ngang * 1.0 / (mauso * 1.0);
return r;

}

4.3.3. Ham trich rat dac trung

Ap dung thuat toan xéac dinh diy lip ¢ muyc 3.3.2, theo so do khéi hinh 3.4
ta xac dinh duoc cac day lap voi khoang 1ap “p” va dp dung ham tuong quan ta
thu duoc tap dit licu dac trung. Ham trich rat dac trung nhu sau:

Erivate void TaoDacTrung(string strfile, string filepath)

int[] Xmax = null;
int[] ldXmax = null;

int[] X = null;
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int[] Y =null;
TrichRutXmax(strfile,ref Xmax, ref ldXmax, ref X,ref Y, 100, 6);
int[] kgp = new int[10000];
int[] kgid = new int[10000];
int[] kgdem = new int[10000];
intidl=0,1=0,p =0, dem =0, delta, max = 0;
for (int 1 =0; i < Xmax.Length; i++)

i{dl = ldXmax[i];

max = Xmax([i];

p=4

while (p <= 20)

{

dem = 0;

delta = p;

while (delta + id1 < X.Length)
{
if (Math.Abs(max - X[id1 + delta]) <= 1)

{

dem =dem + 1;

delta = delta + p;
¥

else

{
if (dem >=4)

{
kap[l] = p;

kqid[l] = id1;
kgdem[l]=dem;
I=1+1;
break;
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¥
else
{
break;
¥
¥
by
p=p+1
by
by
//Loc trung
for (inti=0;i<I-1;i++)
{
for(intj=i+1;j<lI;j++)
{
if (kqid[j] == kqid[i] + (kqdem[i] - kqdem[j]) * kap[j])
{
for (intk =j; k <I; k++)
kqid[Kk] = kqid[k + 1];
|-,
J--i
¥
by
b

for (intt=0; t<I; t++)
listBox3.Items.Add(kqid[t]. ToString());

int[] A,

int[] B;

int[] C;

int[] D;

int[] F;

FileStream fs = new FileStream(filepath, FileMode.Append,
FileAccess.Write);

StreamWriter sw = new StreamWriter(fs);



59

string strchuoi =", tenfile =", stry="";
tenfile = "c:\\" + filenameshort;
sw.WriteLine(tenfile);

for (inti=0;i<I; i++)
{
A = new int[kqgpli]];

B = new int[kqpl[i]];
C = new int[kqpl[i]];
D = new int[kqpl[i]];
F = new int[kqp[i]];

for (intj = 0; j < A.Length; j++)
{
A[j] = X[kqid[i] + jI;

FO1 = Ylkaid[i] + JI;
B[j] = X[kqid[i] + j + A.Length];
CIj] = X[kqid[i] + j + A.Length * 2];

DIj] = X[kqid[i] +j + A.Length * 3];
¥
if((tinh_he_so_tquan(A,B,A.Length)>=0.9)&&
(tinh_he_so_tquan(B,C,B.Length)>=0.9)&&(tinh_he so_tquan(C,D,C.Length)>=0.9))
{
strchuoi = A[0].ToString(); strY = F[0].ToString();

for (intk =1; k < A.Length; k++)

{strchuoi =strchuoi+","+ A[k].ToString();

strY =strY +"," + F[K].ToString();}
sw.WriteLine(kgp[i]. ToString() + ;" + strchuoi+";"+strY);

strchuoi = """ strY ="":
}
}
sw.Close();

}
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4.3.4. Bang cé4c dic trung caa mot s phu am

Ap dung céch trich rat dic trung tir céc phan trén, ta thu dugc bang céc

dac trung ctia mot ctia phu @m “c” nhu sau:

Nggim Day cac dac trung
1 c:\c.wav (phu am “c” dang file wav),1(mot dong dac trung)

10(sé phan i x,y);14,7,13,9,0,2,10,0,0,9;6,0,7,6,0,0,1,0,0,3

c:\c.wav 4
8;14,6,8,11,9,0,1,8:8,2,3,5,3,0,0,2

2 8;11,9,0,1,8,14,6,10;5,3,0,0,2,6,3,5
8:9,0,1,9,14,6,8,11;1,0,1,3,8,2,3,5
8;7,10,10,10,0,0,9,13;2,5,5,1,0,0,3,8

c:\c.wav,5

8;14,3,10,11,9,0,0,9;8,2,5,5,0,0,0,3
8;11,9,0,0,9,14,3,12;5,0,0,0,3,8,0,6
8:9,0,0,9,14,3,12,10;0,0,0,3,8,0,6,5
8:9,14,3,12,10,9,0,1;3,8,0,6,5,1,0,1
8:9,0,1,9,13,6,10,12;1,0,1,3,8,1,8,6

c:\c.wav,1
4 20:9,1,0,1,0,6,1,0,0,0,4,0,1,0,0,4,0,1,0,0;1,1,0,0,0,3,0,0,0,0,1,0,0,0,
0,3,0,0,0,0

c:\c.wav,2
5 18:9,3,04,0,8,1,1,5,1,04,0,2,9,3,0,2:4,1,0,2,0,5,0,0,0,0,0,3,0,1,1,1,0,1
18:8,1,1,5,1,0,4,0,2,9,3,0,2,9,2,04,1:5,0,0,0,0,0,3,0,1,1,1,0,1,1,0,0,2,0

c:\c.wav,5
12;10,0,1,2,1,7,1,0,9,3,0,2;7,0,1,2,1,6,0,0,3,2,0,1
12:9,3,0,2,9,1,0,3,1,6,1,1;3,2,0,1,7,1,0,2,0,5,1,0
10;8,3,0,2,12,3,1,7,1,0;2,2,0,1,7,1,0,6,0,0
12:;7,1,0,9,3,0,2,9,1,0,3,1:6,0,0,3,2,0,1,7,1,0,2,0
10;7,1,1,8,3,0,2,12,3,1:6,0,0,2,2,0,1,7,1,0

c:\c.wav,3
12:9,2,1,15,3,0,2,5,6,2,7;8,0,0,0,2,2,0,1,1,3,1,1
12;7,2,79,2,1,1,5,3,0,2,3:4,1,1,8,0,1,0,2,2,0,1,1
8:7,3,2,2,1,18,1,29:6,1,0,1,0,1,0,5

c:\c.wav,6

8;23,5,0,1,7,0,1,1;6,4,0,0,0,0,1,0

8:9,4,1,4,1,0,3,2;6,0,0,3,0,0,3,1
16;8,0,1,1,24,5,1,0,7,1,0,2,24,5,1,0;1,0,1,0,6,4,0,0,1,1,0,1,6,4,0,0
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12;7,1,1,5,1,0,1,0,0,1,1,1;1,0,0,4,0,0,1,0,0,1,1,0
8;7,1,0,2,24,5,1,0;1,1,0,1,6,4,0,0

Béang 4.1- Bang cac dac trung cia phu am “c”
4.4. Nhan dang phu am

Khi nhan dang phu am dang file wav ta st dung thuét toan muc 3.4
theo so d6 khdi hinh 3.8. Cac bude duoc thue hién nhu sau:

Budc 1: Tao lap bo dir liéu dac trung. Cach trich rat dac trung trinh bay
& phan 4.3.

Budc 2: Nhap file wav can nhan dang.

Budc 3: Chon hé sb twong quan giira Mau[j] va P (Mau[j]: thudc bo dix
liu dic trung, P: ddc trung clia mau can nhan dang)

Budc 4: Nhan dang: Néu phat hién dugc thi phat &m phu 4m can nhan
dang, nguoc lai nap dac trung ctia phu am dé vao bo di liéu dac trung.

Ham nhan dang nhu sau:

private void btnNhanDang_Click(object sender, EventArgs e)
{

string dataRow = """

string row =""";

double rX = 0,rY=0, maxtq = 0;

int dem = 0;

StreamReader srMau = new StreamReader("'D:\\Dactrung.txt");
StreamReader sr = new StreamReader(*'D:\\Nhan_Dang.txt");
row = sr.ReadLine();

string[] M = new string[2];

M = row.Split(',");

int m = int.Parse(M[1].ToString());
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string[] N = new string[m];
for (intj = 0; j < m; j++)
N[j] = sr.ReadLine();
while (srMau.Peek() >= 0)
{
dataRow = srMau.ReadLine();
string[] A = new string[2];
A = dataRow.Split(',);
int n = int.Parse(A[1].ToString());
if (n==m)
{
B = new string[n];
for (inti=0;i<n;i++)
{
B[i] = srMau.ReadLine();
string[] C = new string[3];
string[] P = new string[3];
C = BJ[i].Split(";);
P = N[i].Split(’;");
string[] DX = new string[int.Parse(C[0]. ToString())];
string[] DY = new string[int.Parse(C[0].ToString())];
string[] QX = new string[int.Parse(P[0].ToString())];
string[] QY = new string[int.Parse(P[0]. ToString())];
DX = C[1].Split(",);
DY = C[2].Split(",);
QX = P[1].Split(,);
QY =P[2].Split(',");
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int[] EX = new int[DX.Length];
int[] EY = new int[DY.Length];
int[] TX = new int[QX.Length];
int[] TY = new int[QY.Length];

for (int j = 0; j < DX.Length; j++)

{

EX[j] = int.Parse(DX[j].ToString());
EY[j] = int.Parse(DY[j]. ToString());
¥

for (int j = 0; j < QX.Length; j++)

{

TX[j] = int.Parse(QX[j]. ToString());
TY[j] = int.Parse(QY[j]. ToString());
¥

if (EX.Length == TX.Length)

{

rX =tinh_he so_tquan(EX, TX, EX.Length);
rY =tinh_he so tquan(EY, TY, EY.Length);
¥

if (rX >=0.6)&(ry>=0.5))

dem =dem + 1;

by

if (dem/n >=0.5)
play_sound(A[0].ToString());

by

else if (n > m)

{

B = new string[n];
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for (inti=0;1<n;i++)
B[i] = srMau.ReadLine();

for (inti=0;i<n-m+1;i++)
{

for (intj = 0; j < m; j++)

{

string[] C = new string[3];

string[] P = new string[3];

C =BJ[j +i].Split(";");

P=N[].Split(%);

string[] DX = new string[int.Parse(C[0]. ToString())];
string[] DY = new string[int.Parse(C[0]. ToString())];
string[] QX = new string[int.Parse(P[0]. ToString())];
string[] QY = new string[int.Parse(P[0]. ToString())];
DX = C[1].Split(",");

DY = C[2].Split(,");

QX = P[1].Split(",");

QY =P[2].5plit(’);

int[] EX = new int[DX.Length];

int[] EY = new int[DY.Length];

int[] TX = new int[QX.Length];

int[] TY = new int[QY.Length];

for (int k = 0; k < DX.Length; k++)

{EXIK] = int.Parse(DX[K].ToString());

EY[K] = int.Parse(DY[K].ToString());}

for (int k = 0; k < QX.Length; k++)

{
TX[k] = int.Parse(QX[K].ToString());

TYIK] = int.Parse(QY[k].ToString());
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¥
if (EX.Length == TX.Length)

{
rX =tinh_he so_tquan(EX, TX, EX.Length);

rY =tinh_he so tquan(EY, TY, EY.Length);

}
if (X >= 0.6)&(rY>=0.5))

dem =dem + 1;

}

if (dem ==m)
play_sound(A[0].ToString());

ky
¥

else

{

B = new string[n];

for (inti=0;1<n;i++)

BJi] = srMau.ReadLine();

for (inti=0;i<m-n+1;i++)

{

for (intj=0; j <n; j++)

{

string[] C = new string[3];

string[] P = new string[3];

C = B[]-Split(’);

P = N[j+i].Split(';);

string[] DX = new string[int.Parse(C[0]. ToString())];
string[] DY = new string[int.Parse(C[0]. ToString())];
string[] QX = new string[int.Parse(P[0]. ToString())];
string[] QY = new string[int.Parse(P[0]. ToString())];
DX = C[1].Split(",");

DY = C[2].Split(,");
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QX =P[1].Split(",");

QY =P[2].Split(’);

int[] EX = new int[DX.Length];

int[] EY = new int[DY.Length];

int[] TX = new int[QX.Length];

int[] TY = new int[QY.Length];

for (int k = 0; k < DX.Length; k++)
{EXI[K] = int.Parse(DX[K].ToString());
EY[K] = int.Parse(DY[k].ToString());}
for (int k = 0; k < QX.Length; k++)
{TX[K] = int.Parse(QX[k].ToString());
TYIK] = int.Parse(QY[k].ToString());}

if (EX.Length == TX.Length)

{

rX =tinh_he so_tquan(EX, TX, EX.Length);
rY =tinh_he so tquan(EY, TY, EY.Length);
¥

If (rXX>=0.6) & (rY >=0.5))

dem =dem + 1;}

¥

if (dem ==n)
play_sound(A[0].ToString());
}

}
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4.5. Chwong trinh ap dung va két qua
4.5.1. Chuong trinh ap dung

Dura trén két qua nghién ctru, luan van da xay dung chuong trinh cho phép
trich chon cac dic trung va nhan dang mot sé phu am tiéng viét. Chuong trinh

duoc viét bang ngdn ngit Visual C# 2008.
a5l Nhan dang phu am tiéng viét e EeE < N

% Mghe file Wav ‘Lf Thu am (0) Thoat

Trich chon déc trng | Nhan dang |

id X-ma

328 «|[58 =
Trich it X-max 38| |47
322|=|| |45
327 32
l l 325 31
Trich chon dac tning 323 23
275 20
319 20
19
263 19

B I I R ]

Hinh 4.9- Giao dién chinh cua chuong trinh
4.5.2. Két qua thyc nghiém
Nap bd dir liéu dac trung 1a 100 phu am “c” cua 10 nguoi ndi khac

nhau. Str dung 20 phu am “c” mai va 20 phu am khac nhu “k”, “n” dua vao

dé nhan dang.
tuongquan = 0,5. tuongquan = 0,4
Output Output . .
, ; A C mam | Khong biét
Tnput C Phmam | Khong bit Input g
20 phu am ; 5 20 phu am 15 ;
:.:.Cn = = “Cn - -
W0phwam | | 18 20 phoy 7 2 1l
khac “C” khac “C” '

Hinh 4.10- Két qua thuc nghiém dé tai
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KET LUAN VA KIEN NGHI

1. Két luan

Ludn van dd thong ké, tom tit cac tham s anh hudéng dén hé thong
nhan dang tiéng noéi cling nhu cac van dé co ban vé nhan dang tiéng néi. Phan
tich, so sanh mot s6 md hinh nhan dang tiéng noi tiéng viét dua trén quan
niém truyén théng vé tir. Trén co sd d6, dua ra ky thuat nhan dang tir doc 1ap
theo quan diém moi. Luan van di duya vao mot sb dic diém cua phu am dé
tach ra cac dic trung bang cach sir dung diém cat zero va cic cong cu toan
hoc. Tir d6, phan tich mot s6 dic trung ctia cac thanh phan cta phu am phuc
vu cho nhén dang tiéng noi.

Két qua ludn viin:

Co6 hudng tiép can mai vao bai toan nhan dang tiéng nod1, ndi dung cy thé:

(1) Sir dung diém cat Zero va hé sb tuong quan dé tim dic trung cla tiéng

noi.
(2) Xay dung dugc bd dir li¢u dac trung cua phu am “c” vai 10 nguot noi.
(3) Xay dung thuat todn nhan dang dé thir nghiém véi nhimg mau dic
trung trén.

2. Nhirng han ché va kién nghi:

Do trinh do c6 han va trong pham vi luan vian thac sy nén két qua dé tai
con han ché. Bé c6 két qua tét hon, tac gia dé xuit mot sé dinh hudng sau:

(1) Chua danh gia dugc chat luong bo dit lidu dic trung tim duoc.

(2) Rut gon tap dit liéu dac trung.

(3) Thtr nghiém thém nhiéu ngudi néi & ving mién va lta tudi khac

nhau dé c6 thé chon ra tap dic trung thich hop nht.
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