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Linh vwe kj thuit dwoc dé cap
Sang ché lién quan dén cc cong nghé xtt Iy tin hiéu 4m thanh, va cu
thé 13, phuong phap, thiét bi va hé théng ma hoa/giai ma dya vao mién

thoi gian.

Tinh trang kj thuit cia sdng ché

Pé tiét kiém dung luong kénh va khoéng gian luu tri¥, viéc xem xét
rang tai nguoi it nhay vé6i thong tin cao tan hon 13 véi thong tin tin sb
thip cta tin hiéu 4m thanh, thong tin cao tin thudng xuyén bj giam, dan
dén chit luong 4m thanh bi giam. Do v4y, cong nghé mé rong bing thong
duoc dua vao dé tai tao thong tin cao tAn bi cét, dé cai thién chét lugng
Am thanh. Khi téc d6 ting, v6i hiéu sudt m3 hoa dugc dam bao, bang
£ong hon ciia phén cao tin c6 thé dugc ma hoa cho phép bd nhén thu thap
tin hiéu 4m thanh bang rong hon va chit luong cao hon.

Theo giai phap k¥ thuat da biét, trong didu kién téc d6 cao, phd tan sb
ctia tin hiéu 4m thanh dau vao c6 thé dugc ma héa & bing toan phan nho
st dung cong nghé md rong bang thong. Nguyén ly co ban ma hoa la:
thuc hién x1r ly loc thong dai trén tin hiéu am thanh d4u vao nho sir dung
BPF (Band Pass Filter, bo loc thong dai) dé thu thép tin hiéu bing toan
phﬁn ctia tin hiéu Am thanh dau vao; thuc hién ﬁnh todn nang lugng trén
tin hidu bang toan phin dé thu thap ning luong Ener0 ciia tin hiéu bing
toan phan; ma hoa tin hiéu bing cao tin nhd sir dung bd mai héa TBE
(Time Band Extension, mé& rong bang thoi gian) SWB (Super Wide Band,
bing siéu réng) dé thu thap théng tin ma hoéa bing cao tan; xac dinh, theo
tin hiéu bang cao tin, hé sé LPC (Linear Predictive Coding, ma hoa dy
bao tuyén tinh) bing toan phan va tin hiéu kich thich FB (Full Band, bing

toan phén) duge sir dung dé du béo tin hiéu bing toan phén; thuc hién xtr
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Iy du bao theo hé s6 LPC va tin hiéu kich thich FB @ thu thép tin hiéu
bing toan phan du bdo; thuc hién xir Iy giam nhe trén tin hiéu bang toan
phin du béo dé x4c dinh ning lugng Enerl cua tin hiéu bing toan phan
du bao trai qua xir Iy gidm nhe; va tinh toan ty 1¢ ndng luong ctia Enerl
dén Ener0. Thong tin mi hoa bang cao tin va ty 16 nang luong dugc
truyén dén b mé hoa, sao cho bd giai mi c6 thé khéi phyc tin hiéu bang
toan phan cua tin hidu 4m thanh dau vao theo théng tin ma héa bang cao
tin va ty 16 ning luong, va khéi phuc tin hiéu 4m thanh dau vao.

Theo giai phap néu trén, tin hiéu 4m thanh diu vao duoc khoi phuc
b6i bd gidi mi c6 xu hudng c6 bién dang tin hiéu tuong déi nghiém

trong.

Bin chit ky thugt cia sing ché

Céc phuong an thuc hiéh‘ sang ché @& xuét phuong phép, thiét bi, va
hé thdng ma héa/giai m3, dé 1am gidm nhe hodc giai quyét vin d@ theo
gidi phap k¥ thuat di biét viéc tin hiéu 4m thanh d4u vao dugc khéi phuc
bdi bd giai mi c6 xu huéng cé d6 bién dang‘ tin hiéu twong d6i nghiém
trong.

Theo khia canh thr nhét, sang ché d& xuét phuong phép m4 héa, gom:

ma hoa, béng thiét bj ma hoda, tin hiéu bang tan sd thép cua tin hiéu 4m
thanh d?lu vao dé thu dugc hé sd dac trung cua tin hiéu am thanh dau vao;

thuc hién, bang thiét bi m4 héa, ma héa va dy bo phd trai rong trén
tin hiéu bang cao tn cla tin hiéu 4m thanh du vao dé thu duoc tin hiéu
bang toan phan thir nhit;

thuc hién, béng thiét bi ma héa, xt ly gidm nhe trén tin hi€u bang toan
phén thir nhét, trong d6 tham sb gidm nhe cua viéc xir ly giam nhe dugc
xac dinh theo hé s dic trung; |

tinh toan, bé‘mg thiét bi ma hoa, nang lugng tha nhét cla tin hi€u bang

toan phén thir nhét trai qua xir 1y gidm nhe;
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thuc hién, bing thiét bi ma héa, xir Iy loc théng dai trén tin hiéu am
thanh d4u vao dé thu duoc tin hidu bing toan phan thtr hai;

tinh toan, béng thiét bi ma héa, nang lugng thir hai cla tin hiéu bing
toan phan thir hai;

tinh toén, bang thiét bi ma hoa, ty 1€ ning luong cla nang lugng thir
hai clia tin hiéu bang toan phan thir hai trén ning luong thir nhat cua tin

‘hiéu bang toan phén thir nhét; va |

giri, bang thiét bi ma hoa dén thiét bj giai m4, dong bit dén tir m3 héa
tin hiéu 4m thanh du vao, trong d6 dong bit gdm hé sb dic trung, thong
tin ma héa bing cao tin, va ty 18 ning luong ciia tin hiéu 4m thanh dau
vao.

Dua vao khia canh tht nhét, theo cch thirc trién khai kha thi thir nhat
clia khia canh thi nhét, phuong phép con gdm:

thu thép, b%mg thiét bi ma hoa, sb luong hé sb dic trung;

xac dinh, bang thiét bi ma hoa, gia tri trung binh ctia cac hé sé dic
trung theo céc hé s dic trung va s6 lugng hé sb dic trung; va

x4c dinh, bing thiét bi ma hoa, tham sé giam nhe theo gia tri trung
binh ctia cc hé sb diic trung.

Dua vao khia canh thtt nhét hodc c4ch thirc trién khai kha thi thir nhét
cuia khia canh thtr nhat, theo céch thiic trién khai kha thi thir hai ciia khia
canh thir nhét, thuc hién, bﬁng thiét bi mi hoa, du bao phé trai rong trén
tin hiu bang cao tan cua tin hiéu 4m thanh diu vao dé thu duogc tin hiéu
bang toan phan thir nhét gdm:

xac dinh, béng thiét bj ma hoa theo tin hiéu bang cao tan, hé s LPC
va tin hiéu kich thich bing toan phin dugc st dung @ dy bao tin hiéu
bing toan phan; va

thuc hién, br?mg thiét bi ma hoa, xtr Iy ma hoa trén hé s6 LPC va tin
hiéu kich thich bing toan phan dé thu dugc tin hiéu bing toan phén thir
nhét.
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Dua vao khia canh bét ky trong khia canh thir nhét hodc céich thic
trién khai kha thi th& nhit hogc thir hai ciia khia canh thit nhét, theo cach
thiee trién khai kha thi th ba cta khia canh thi nhét, thuc hién, béng thiét
bi ma héa, xtt ly giam nhe trén tin hiéu bing toan phan thir nhit gom:

thuc hién, bang thiét bi ma hoéa, hiéu chinh chuyén dong phd tin sé
trén tin hidu bang toan phan thtr nhét, va thyuc hién x 1y phan xa phd tan
6 trén tin hidu bang toan phan thir nhit dugc hidu chinh; va

thuc hién, béng thiét bi ma hoa, xr ly gidm nhe trén tin hiéu bang toan
phéan thir nhét d3 trai qua xir Iy phan xa phd tn sb.

Dua vao khia canh bt ky trong khia canh thtr nhét hodc cach thirc
trién khai kha thi tir thi nhit dén thir ba cta khia canh thtt nhAt, theo cach
thue trién khai kha thi thi tu ctia khia canh thi nhat, hé sé dac trung duoc
st dung dé phan xa dac trung cia tin hiéu am thanh, va gém hé s thanh
4m, d6 nghiéng phd, ning luong trung binh ngén han, hoic téc dd diém
vé khong ngén han. |

Theo khia canh thir hai, sang ché dé xuit phuong phéap giai m3, gdm:

nhan, boi thiét bi giai ma, dong bit tin hiéu 4m thanh dugc giri bing
thiét bi m4 hoa, trong d6 dong bit tin hiéu am thanh gém hé sb dic trung,
thong tin ma héa bang cao tin, va ty 18 ning lugng cua tin hiéu 4m thanh
tuong tmg vdi dong bit tin hi€u am thanh;

thuc hién, béi thiét bi giai mi, giai ma bang tan sb thip trén dong bit
tin hiéu 4m thanh nho st dung hé sé dic trung dé thu thép tin hiéu bing
tan sb thip;

thuc hién, boi thiét bi giai mé, giai ma bing cao tn trén dong bit tin
hiéu 4m thanh nho sir dung thong tin ma héa bing cao tin dé thu thép tin
hiéu bang cao tan;

thuc hién, béi thiét bi gidi ma, du bao phé trai rong trén tin hiéu bang
cao tan dé thu dugc tin hiéu bang toan phan thir nhét;

thuc hién, boi thiét bi giai ma, xu ly gidm nhe trén tin hi€u bing toan
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phén tht nhét, trong d6 tham sé giam nhe cua viéc xtr Iy giam nhe duoc
xac dinh theo hé sb dic tfung;

tinh toén, bdi thiét bi giai ma, nang lugng thi nhét cla tin hi€u bang
toan phén thir nhat trai qua xtt 1y giam nhe;

thu thap, boi thiét bi giai ma, tin hiéu bang toan phan thit hai theo ty 18
ning lugng dugc bao gdm trong dong bit tin hiéu 4m thanh, tin hidu bang
toan phan thir nhat trai qua xt 1y giam nhe, va ning luong thtr nhét, trong
do ty 1€ néng luong 1a ty 1€ nang lugng cla nidng lugng cua tin hiéu bing
toan phan thit hai trén ning luong thir nhit; va

'khoi phuc, béi thiét bi giai m4, tin hiéu 4m thanh tuong tmg véi dong
bit tin hiéu 4m thanh theo tin hiéu bang toan phan th{ hai, tin hiéu bing
tan s6 thap, va tin hiéu bing cao tan.

Dua vao khia canh thir hai, theo cach thic trién khai kha thi thi nhét
ctia khia canh thir hai, phuong phép con gdm:

thu thap, béi thiét bj giai mé, s luong hé sb dac trung thong qua giai
ma;

xac dinh, bsi thiét bi giai mﬁ, gia trj trung binh ctia cdc hé sb dic trung
theo céc hé sb dic trung va sb lugng hé sb dic trung; va

x4c dinh, boi thiét bi giai mi, tham sé giam nhe theo gié tri trung binh
ctia cac hé sb dic trung.

Dua vao khia canh thir hai hodic céch thuc trién khai kha thi thi nhat
ctia khia canh thi hai, theo cach thirc trién khai kha thi thir hai ctia khia
canh th( hai, thuc hién, béi thiét bi gidi ma, du bao phé trdi rong trén tin
hiéu bang cao tan dé thu duoc tin hiéu bing toan phan thir nhat gdm:

xéc dinh, bai thiét bi giai mé theo tin hiéu bang cao tin, hé sé LPC va
tin hiéu kich thich bang toan phﬁn dugc stir dung dé du bdo tin hiéu bang
toan phan; va

thuc hién, béi thiét bi giai ma, xu ly ma hoa trén hé s6 LPC va tin hiéu

kich thich bang toan phin dé thu duoc tin hiéu bing toan phan thir nhét.
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Dua vao cach thirc bat ky ctia khia canh thir hai hodc cach thuc trién
khai kha thi thir nh4t hodc thir hai cta khia canh thi hai, theo cich thic
trién khai kha thi thit ba ctia khia canh thit hai, thyc hién, boi thiét bi giai
m4, xir Iy giam nhe trén tin hiéu bang toan phan thi nhit gdm:

thuc hién, bdi thiét bj giai ma, hiéu chinh chuyén dong phd tin sb trén
tin hiéu bang toan phﬁn tht nhét, va thuc hién xr ly phan xa phé tAn sb
trén tin hiéu bang toan phén tht nhét duoc hiéu chinh; va

thuc hién, boi thiét bi giéi‘ ma, X ly giam nhe trén tin hiéu bang toan
phén thir nhat d4 trai qua xir Iy phéan xa phd tan sé.

Dua vao cach thirc bat ky cta khia canh thir hai hodc cach thirc trién
khai kha thi tir thir nh4t dén thir ba cia khia canh th hai, theo cach thiic
trién khai kha thi thir tu cta khia canh thir hai, hé sé dic trung dugc st
dung dé,phén xa ddc trung cuda tin hi€u am thanh, va gém hé s6 thanh 4m,
d6 nghiéng phd, ning lugng trung binh ngén han, hoic téc d6 diém vé
khéng ngén han. _

Theo khia canh thir ba, sang ché dé xudt thiét bi ma hoa, gdm:

mddun m3 héa thir nhat, duoc tao cAu hinh dé ma hoa tin hi€u bang
tan s6 the“'lp ctia tin hiéu 4m thanh diu vao dé thu dugc hé sb dic trung cla
tin hiéu 4m thanh dau vao;

mo6dun m3 héa thi hai, duge tao ciu hinh dé thuc hién ma héa va du
bao phé trai rong trén tin hiu bang cao tin cia tin hiéu 4m thanh dau vao
dé thu duogc tin hiéu bang toan phén thir nhit;

modun xir 1y giam nhe, dugc tao ciu hinh dé thyuc hién xtr Iy gidm nhe
trén tin hiéu biang toan phin thir nhét, trong d6 tham sé giam nhe cia xtr
ly giam nhe duogc xac dinh theo hé s dic trung;

médun tinh todn, dugc tao cAu hinh dé tinh todn ning luong thir nht
ctia tin hiéu béng toan phan thir nhit trai qua xir Iy giam nhe;

modun xir ly théng dai, dugc tao ciu hinh dé thyc hién xtr 1y loc thong

dai trén tin hiéu 4m thanh diu vao dé thu dugc tin hiéu bang toan ph?ln
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thir hai, trong d6

‘modun tinh todn con dugc tao ciu hinh dé tinh todn ning luong thir
hai ctia tin hiéu bang toan phan thir hai; va

tinh toan ty 1& ning luong cta ning luong th hai cla tin hiéu bing
toan phan th{r hai trén ning luong tht nhit cia tin hiéu biang toan phin
thtr nhat; va

mddun giri, dugc tao cAu hinh dé giri dén thiét bj giai ma, dong bit dén
tr ma héa tin hiéu 4m thanh dau vao, trong d6 dong bit gdm hé sb dic
trung, thong tin ma hoéa bing cao tan, va ty 18 ning luong cia tin hidu 4m
thanh dau vao.

Dua vao khia canh thir ba, theo céch thirc trién khai kha thi thi nhét
ctia khia canh thit ba, thiét bi ma héa con gém modun x4c dinh tham sb
giam nhe, dugc tao cAu hinh dé:

thu thap sb luong hé sb dac trung;

xé4c dinh gié tri trung binh ctia cic hé s dic trung theo céc hé sb dic
trung va s6 lugng hé s6 dic trung; va

x4c dinh tham sb giam nhe theo gid tri trung binh cua cac hé s6 dic
trung.

Duya vao khia canh thir ba hodc cach thtc trién khai kha thi thir nhat
ctia khia canh thir ba, theo cch thirc trién khai kha thi thr hai cta khia
canh thir ba, mddun m4 héa thir hai dugc tao cdu hinh cu thé dé:

xac dinh, theo tin hiéu bang cao tan, hé s6 LPC va tin hiéu kich thich
bing toan phan dugc sir dung dé dy béo tin hiéu bang toan phin; va

thuc hién xir Iy ma héa trén hé s6 LPC va tin hiéu kich thich bang toan
phin dé thu dugc tin hiéu bing toan phan th nhét.

Dua vao cach thtc bat ky cia khia canh thir ba hoac cach thirc trién
khai kha thi tht nhét hodc thir hai cua khia canh thir ba, theo cach thirc
trién khai kha thi thir ba ctia khia canh thir ba, médun xir Iy gidm nhe

duoc tao cau hinh cu thé dé:
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thuc hién hiéu chinh chuyén dong phé tan sb tréﬁ tin hi€u bang toan
phan thir nhat thu dugc béi médun ma hoéa thir hai, va thuc hién xir Iy
phan xa phé tin s trén tin hiéu bing toan phan thir nhit dugc hiéu chinh;
va

thuc hién xir Iy giam nhe trén tin hiéu bing toan phan thir nhat d trai
qua xir Iy phan xa phé tan sb.

Dua vao céch thirc bat ky cia khia canh thir ba hoac cach thirc trién
khai kha thi tir thtt nhat d&én thtr ba clia khia canh tht ba, theo cach thirc
trién khai kha thi thit tu cia khia canh tht ba, hé sd dic trung duogc si
dung d& phan xa dic trung cﬁa tin hiéu 4m thanh, va gdm hé sb thanh 4m,
d6 nghiéng phd, ning luong trung binh ngin han, hoic téc d6 diém vé

khéng ngén han.
" Theo khia canh thir tw, sang ché d& xuét thiét bi giai m3, gdm:
mo6dun nhan, duge tao cAu hinh dé nhan dong bit tin hiéu am thanh
dugc giri bing thiét bi ma héa, trong d6 dong bit tin hiéu 4m thanh gdm
hé sb dic trung, thong tin ma hoa béng cao tan, va ty 18 ning luong cla
tin hiéu 4m thanh tuong g véi dong bit tin hiéu 4m thanh;
modun giai ma thir nhét, dugc tao ciu hinh dé thuc hién giai ma bang
tan s thip trén dong bit tin hiéu 4m thanh nho st dung hé sé dic trung
dé thu thap tin hi€u bang tan sb thép;
mddun giai ma tht hai, dugc tao cAu hinh dé: thuc hién gidi ma bing
cao tan trén dong bit tin hiéu 4m thanh nho st dung thong tin ma héa
bing cao tin dé thu thap tin hiéu bang cao tin, va
thuc hién du bao phé trai rong trén tin hi€u bang cao tn dé thu duoc
“tin hi€u bang toan phﬁn tht nhét;

modun xur ly giam nhe, dugc tao cAu hinh dé thyc hién xt ly giam nhe
trén tin hiéu bang toan phéan thir nhét, trong d6 tham s6 giam nhe cta xr

ly giam nhe dugc xé4c dinh theo hé sé dic trung;

mddun tinh toan, duoc tao cAu hinh dé tinh toan ning luong thir nhét
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ctia tin hiéu bang toan phan thir nhét trai qua x 1y giam nhe; va

thu thap tin hidu bang toan phin thtr hai theo ty 18 ning luong dugc
bao gdm trong dong bit tin hiéu 4m thanh, tin hiéu bing toan phin thi
nhét trai qua xir Iy giam nhe, va ning luong thir nhét, trong d6 ty 1€ nang
luong 1a ty 1€ ndng luong ciia nang lugng cia tin hiu bang toan phéan thir
hai trén ning luong thir nhét; va

modun khoi phuc, dugc tao ciu hinh dé khoi phuc tin hiéu am thanh
tuong mg véi dong bit tin hiéu 4m thanh theo tin hiéu bing toan phan tht
hai, tin hiéu bang tin sb thip, va tin hiéu bing cao tan.

Dura vao khia canh thit tu, theo cach thic trién khai kha thi thi nhat
ctia khia canh thir tu, thiét bj giai ma con gdm mddun x4c dinh tham s
giam nhe, dugc tao ciu hinh dé:

thu thap s luong hé sb dic trung théng qua giai ma;

xac dinh gia tri trung binh cta cac hé s dic trung theo cac hé sb dic
trung va s6 lugng hé sb dic trung; va

xac dinh tham sé gidm nhe theo gia tri trung binh ctia cac hé s6 dac
trung.

Dua vao khia canh tht tu hodc céch thirc trién khai kha thi thir nhét
cua khia canh thir tu, theo cach thic trién khai kha thi thr hai cda khia
canh tht tu, m6dun giai ma thir hai dugc tao cAu hinh Cu thé dé:

Xac dinh,‘ theo tin hiéu bang cao tan, hé s6 LPC va tin hiéu kich thich
bang toan phan dugc st dung dé du béo tin hidu bang toan phan; va

thyc hién xr Iy ma hoa trén hé s6 LPC va tin hiéu kich thich bang toan
phan dé thu duoc tin hidu bing toan phan thir nhét.

Dua vao cach thtc bt ky cuia khia canh thir tu hodc cach thirc trién
khai kha thi thir nh4t hodc thir hai cta khia canh tht tu, theo cach thic
trién khai kha thi thir ba cia khia canh thé tu, modun xir ly gidm nhe
duoc tao cau hinh cu thé dé:

thuc hién hiéu chinh chUyén dong phé tan sb trén tin hiéu bang toan
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phan thir nhét, va thuc hién xir Iy phan xa phd tin s6 trén tin hiéu bang
toan phﬁn tht nhat duge hiéu chinh; va

thyc hién xir Iy giam nhe trén tin hiéu bing toan phan thir nhat da trai
qua xir Iy phan xa phd tan sb.

Dua vao khia canh bét ky cuia khia canh thi tu hodc cach thirc trién
khai khé thi tir th nhit dén thir ba cia khia canh thir tu, theo cach thirc
trién khai kha thi tht tu ctia khia canh thir tu, hé s& dic trung dugc sir
dung dé phan xa dic trung cua tin hiéu 4m thanh, va g6m hé s thanh am,
doé nghiéng phé, nang lugng trung binh ngén han, hodc téc do diém vé
khéng ngén han. |

Theo khia canh thit nim, sang ché dé xuit hé théng ma héa/giai ma,
gém thiét bi ma hoa theo khia canh bAt ky cuia khia canh thitr ba hodc cach
thuee trién khai kha thi thit nhét dén th tu cta khia canh thir ba va thiét bi
giai ma theo cach thirc bat ky cua khia canh thi tu hodc cach thirc trién
khai kha thi thir nhét dén tht tu ctia khia canh th tu.

Theo phuong phéap, thiét bi, va hé théng ma hoéa/gidi ma theo cac
phuong an thuc hién sang ché, xir ly gidm nhe dugc thuc hién trén tin
hi€u bang toan phén nh¢ st dung tham s6 giam nhe dugc xac dinh theo
hé sb dic trung cta tin hiéu 4m thanh du vao, va sau d6 tin hiéu bang
toan phén dugc ma hoa va dugc gui dén bd gidi ma, sao cho bd giai ma
thuc hién xr ly gidi ma gidm nhe tuong Ung trén tin hiéu bing toan phan
theo hé sb dic trung cta tin hiéu 4m thanh dau vao va khoi phuc tin hiéu
4m thanh dAu vao. Pidu nay giai quyét van & theo giai phap k¥ thuat da
biét rﬁng tin hiéu 4m thanh dugc khoi phuc bdi bd giai ma c6 xu hudng
1am bién dang tin hiéu, va trién khai xt ly gidm nhe thich Ung trén tin
hiéu bang toan phan theo hé s dic trung cia tin hiéu 4m thanh dé tang
cudng hiéu ning mi hoéa, sao cho tin hiéu a4m thanh diu vao dugc khoi
phuc boi bd giai ma cé do trung thuc twong dbi cao va gan hon véi tin

hiéu goc.
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M@ ti vin tit cdc hinh vé

Pé mé ta céc giai phap k§ thuét theo cic phuong 4n thyuc hién sdng
ché hoic theo giai phép k§ thuat da biét rd rang hon, phan sau gidi thiéu
Ve‘m>t€'1t céc hinh v& di kém cin d& mo ta cic phuong 4an thuc hién hoic
giai phép k¥ thuat da biét. RS rang 13, cac hinh v& di kém trong phan mé
ta sau thé hién mét sé phuwong an thuc hién sang ché, va ngudi c6 kién
thirc trung binh trong linh vic van c6 thé suy ra cac hinh v& khéc tir cac
hinh v& di kém niy ma khéng cin nd luc sang tao.

Fig.1 13 luu d6 cta phuong phép ma hoa theo phuong 4n thuc hién
sang ché;

Fig.2 1a luu d6 cua phwong phdp giai ma theo phwong an thuc hién
sang ché;

Fig.3 14 so db cAu tric cta thiét bi ma héa theo phuong 4n thuc hién
tht nhét cia phuong an thuc hién sang ché;

Fig.4 13 so d0 cAu triic cta thiét bj giai m3 theo phuong an thuc hién
thir nhét ctia phuong 4n thuc hién sang ché;

Fig.5 1 so db cAu tric cia thiét bi mi héa theo phuong 4an thyuc hién
thir hai cia phuong an thuc hién sang ché;

Fig.6 1 so d6 cAu tric cua thiét bj ma héa theo phuong 4n thyuc hién
thir hai ctia phuong 4n thuc hién sang ché; va

Fig.7 13 so db céu tric cta hé théng ma héa/giai ma theo phuong an

thuc hién séng ché.

M@ ta chi tiét cdc phwong dn thuwc hién sding ché

Pé khién cac muc dich, cic giai phép k¥ thuat, va cdc vu diém cia cac
phuong an thuc hién sang ché 13 rang hon, phin sau mé ta rd rang va diy
da céc giai phap k§ thuat theo cac phuong 4n thuc hién sang ché c6 dua
vao cac hinh v& di kém theo cac phuong 4n thuc hién sang ché. RS rang

13, cac phuong an thuc hién dugc mé ta 1a mét phin thay vi tit ca céc
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phuong 4an thuc hién sang ché. Tt ca cac phuong 4n thuc hién khéc thu
dugc boi ngudi cé kién thic trung binh trong linh vuc dua vao céc
phuong an thuc hién sang ché ma khéng can nd luc sang tao s& ndm trong
pham vi bao ho ciia sang ché.

Fig.1 13 luu d6 cia phuong phap méi hoa theo phuong an thuc hién
sang ché. Nhu duogc thé hién trén Fig.1, phuong phap theo phuong an
thuc hién gém cac bude sau:

S101: Thiét bi m3 héa ma héa tin hiéu bang tan sd thép cuda tin hiéu
4m thanh dau vao dé thu duoc hé sb dédc trung cuda tin hiéu 4m thanh dau
vao.

Tin hiéu dugc ma héa 1a tin hiéu 4m thanh. Hé s dic trung dugc su
dung @ phan xa dic trung cta tin hiéu 4m thanh, va gdm, nhung khéng
bi gidi ‘han &, “hé sb thanh 4m”, “d6 nghiéng phd”, “ning lugng trung
binh ngén han”, hoic “toc d6 diém vé khong ngén han”. Hé sb déc trung
c6 thé thu dugc bing thiét bi ma héa by ma héa tin hiu bing tn sé thip
ctia tin hiéu 4m thanh dau vao. Cu thé 13, sir dung hé s6 thanh 4m lam vi
du, hé s6 thanh 4m c6 thé thu dugc thong qua tinh todn theo quang am d9,
tir dién ma dai sb, va cac d6 khuéch dai tuong tmg dugc 1y tir thong tin
m4 héa bang tin s6 thip thu dugc bai ma hoa tin hiéu bing tan s6 thap.

'S102: Thiét bi ma héa thuc hién ma hoéa va du bio phé trai rong trén
tin hiéu bang cao tan cua tin hiéu 4m thanh dAu vao dé thu duge tin hiéu
bang toan phan thir nhét. |

Khi tin hiéu béang Cao.tén dugc ma hoa, thong tin ma hoa bang cao tan
con thu duoc. |

S103: Thiét bj m4 hoa thuc hién x ly giam nhe trén tin hiéu bang toan
phén tht nhét, trong d6 tham sé gidm nhe cda xu ly giam nhe dugc xac
dinh theo hé sé dic trung.

S104: Thiét bj m4 héa tinh toan ning luong thir nhit cua tin hidu bang
toan phan thir nhét trai qua xt 1y giam nhe.

-13-



20193

S105: Thiét bi ma hoa thuc hién xir ly loc thong dai trén tin hiéu 4m
thanh dau vao dé thu duoc tin hidu bang toan phﬁn thir hai.

S106: Thiét bj ma hoéa tinh toan nang luong thir hai cta tin hi€u biang

“toan phén thi hai.

S107: Thiét bi ma hoa tinh toan ty 1& ning luong cua nang lugng thir
hai cta tin hiéu bang toan phan thi hai trén ning lugng thir nhét cia tin
hiéu bang toan phén thir nhét.

© $108: Thiét bj mé héa giri, d&én thiét bj giai ma, dong bit dén tir ma
héa tin hidu 4m thanh du vao, trong d6 dong bit gdbm hé sb dic trung,
thong tin ma héa bang cao tin, va ty 16 ning luong cua tin hi€u &m thanh
d4u vao.

Ngoai ra, phuong phap theo phuwong 4n thuc hién con gom:

thu thap, bang thiét bi ma héa, sb lugng hé sé dic trung;

xac dinh, bing thiét bi ma hda, gia tri trung binh cua cac hé sb6 dic
trung theo cac hé sb dic trung va sb luong hé sb dic trung; va

xac dinh, bang thiét bj mi héa, tham sb giam nhe theo gia tri trung
binh cua cac hé sb dic trung.

Cu thé 13, thiét bi m4 héa c6 thé thu thap mdt trong cac hé s6 dic trung.
Nho sir dung vi du trong d6 hé s dic trung 13 hé s6 thanh am, thiét bi ma
hoéa thu thap s6 lugng hé s6 thanh am, va xac dinh, theo céc hé sb thanh
am va s lugng hé sb thanh 4m, gi4 trj trung binh ctia cac hé sb thanh 4m
cua tin hiéu 4m thanh d4u vao, va con x4c dinh tham sé giam nhe theo gia
tri trung binh ctia cac hé sd thanh am.

Ngoai ra, vi€c thuc hién, b?mg thiét bi ma hoa, ma hoa va du bao phé
trai rong trén tin hiéu bang cao tAn cla tin hiéu 4m thanh diu vao dé thu
dugc tin hiéu bang toan phén thtr nhét & bude S102 gbm:

xac dinh, bang thiét bj ma hoa theo tin hiéu bing cao tin, hé sé LPC
va tin hiéu kich thich bing toan phin duoc sir dung d& du bao tin hiéu

bang toan phan; va
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thuc hién, bang thiét bi ma héa, xir Iy ma hoéa trén hé sé LPC va tin
hiéu kich thich bing toan phan dé thu duoc tin hiéu bing toan phin th
nhét.

Ngoai ra, $103 gdm:

thuc hién, béng thiét bi m& hoa, hi€u chinh chuyén dong phé tan sb
trén tin hiéu bang toan pha“m thir nhét, va thuc hién xir ly phan xa phé tin
s6 trén tin hiéu bing toan phin thir nhit dwoc hiéu chinh; va

thuc hién, béng thiét bi ma hoa, xit ly gidm nhe trén tin hi€u bang toan
phén thir nhit d3 trai qua xir Iy phan xa phd tin sb.

Mot cach tuy chon, sau S103, phuong phap theo phuong an thyc hién
con gdm:

thyc hién, bang thiét bi ma héa, 14y mAu 1én va xt Iy théng dai trén tin
hiéu bing toan phan thtr nhét trai qua xir 1y giam nhe; va

mdt cach tuong tmg, S104 gdm: |

tinh toan, bang thiét bi ma héa, ning lwong thir nhét cia tin hiéu bing
toan phin thr nhét trai qua xir Iy gidm nhe, 14y mAu 1én, va xir 1y théng
dai. -

Céch thirc trién khai cu thé cua phuong phép theo phuong 4n thuc
hién dugc mé ta dudi day nhd sir dung vi du trong d6 hé sé dic trung 1a
hé s6 thanh am. Péi v6i cac hé sb dic trung khéc, cic qua trinh trién khai
13 gibng nhau, va céc chi tiét khong duoc mé ta thém.

Cu thé 13, sau khi nhan tin hi¢u 4m thanh dau vao, thiét bi ma héa bio
hidu ctia thibt bi ma héa trich rt tin hidu bing tAn sé thip tir tin hiéu 4m
thanh du vao, trong d6 khoang phd tin s twong tmg 1a [0, fl], va ma
héa tin hiéu biang tin s thip dé thu thap hé s6 thanh 4m cua tin hiéu 4m
thanh ddu vao. Cu thé 13, thiét bi ma hoéa bdo hiéu ma hoa tin hiéu bing
tan sb thip dé thu thap théng tin ma hoa bing tin s thip; tinh toan theo
quing am do, tir dién ma dai sb, va cac d6 khuéch dai tuong tmg duoc

bao gdm trong théng tin ma hoéa bang tin sb thap dé thu thap hé s6 thanh
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am; va x4c dinh tham sd giam nhe theo hé s6 thanh 4m. Thiét bj ma héa
b4o hiéu trich rit tin hiéu bing cao tin tir tin hiéu a4m thanh diu vao,
trong d6 khoang phd tan sb tuong tmg 14 [f1, £2]; thuc hién ma héa va du
béo phd trai rong trén tin hiéu bing cao tin dé thu thap thong tin ma hoda
bang cao tan; x4c dinh, theo tin hiéu Be‘mg cao tan, hé s6 LPC va tin hiéu
kich thich bidng toan ph?ln dugc st dung dé du bao tin hiéu bang toan
phén; thyc hién xir Iy ma hoa trén hé sé LPC va tin hiéu kich thich bang
toan phﬁn dé thu thap tin hiéu bang toan phén thir nhit dugc du bao; va
thuc hién xir Iy gidm nhe trén tin hiéu bing toan phan thi nhét, trong d6
tham s giam nhe cta x{r ly giam nhe dugc x4c dinh theo hé s thanh 4m.
Sau khi tin hiéu bing toan phén thir nhit dugc x4c dinh, hiéu chinh
chuyén dong phé tin s6 va c6 thé duoc thyuc hién trén tin hiéu bang toan
phﬁn thtr nhét, va sau d6 xur ly gidm nhe c6 thé duogc thuc hién. Mot cach
tuy chon,‘ 14y vmﬁu lén va xtr Iy loc thong dai c6 thé duge thuc hién trén tin
hiéu bang toan phan thir nhét trai qua xt Iy giam nhe. Sau nay, thiét bi ma
héa tinh todn ning lugng thir nhat Ener0 cua tin hiéu bing toan phén thir
nhét dugc xt ly; thuc hién xit Iy loc thong dai trén tin hiéu 4m thanh dau
vao dé thu dugc tin hiéu bing toan phan thir hai, ma khoang phé tin sb
cua no 1a [f2, 13]; x4c dinh ndng lugng thir hai Enerl cta tin hiéu bang
toan phan thir hai; x4c dinh ty 18 ning luong ciia Enerl dén Ener0; va
gbm hé sb dic trung, théng tin ma héa bang cao tan, va ty 18 ning lugng
clia tin hi¢u 4m thanh dau véo trong dong bit dén tir m3 héa tin hidu 4m
thanh dau vao, va giri dong bit dén thiét bi giai m3, sao cho thiét bi giai
m3 khoi phuc tin hiéu 4m thanh theo dong bit nhén duogc, hé sb dic trung,
thong tin ma hoéa bang cao tin, va ty 16 ning lugng.

N6i chung, dbi véi tin hiéu 4m thanh diu vao 48KHz , khoang phd tan
s6 tuong tmg [0, f1] cia tin hiéu bang tan s thip cta tin hiéu am thanh
d4u vao c6 thé cu thé 1a [0, 8KHz], va khoang phd tan s twong ung [f1,

2] cua tin hi€u bang cao tan cua tin hi€u 4m thanh dau vao c¢6 thé cu thé
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1a [8KHz, 16KHz]. Khoang phb tan sb tuong tng [f2, f3] twong Gng véi
tin hidu bang toan phén thir hai c6 thé cu thé 1a [16KHz, 20KHz]. Phin
sau mo ta chi tiét cach thirc trién khai ciia phuwong phép theo phuong an
thuc hién nho¢ st dung cac khoang phé tan s cu thé 1am vi du. Nén hiéu
ring sang ché c6 thé 4p dung cho cach thirc trién khai, nhung khong bi
giéi han & d6. |

Khi trién khai. cu thé, tin hiéu bing tin s6 thip tuong ung voi [0, 8
KHz] c6 thé dugc mi héa nhd st dung bd ma hoa 160 CELP (Code
Excited Linear Prediction, du béo tuyén tinh kich thich bang m3), d thu |
thap théng tin ma héa bang tin s thip. Thuit toan ma héa duge st dung
boi bd ma hoa 16i c6 thé 1a thuat toan ACELP (Algebraic Code Excited
Linear Prediction, du béo tuyén tinh duoc kich thich béng mé dai sb) hién
tai, nhung khong bi gidi han & d6.

Quéng am do, tur dién ma dai sb, va cac do khuéch dai tuong tng duogc
trich rt tr thong tin mi héa biang tAn sb thip, hé sb thanh am
(voice_factor) thu dugc thdong qua tinh todn nhd sir dung thuét toan hién
tai, va c4c chi tiét cta thudt todn khéng con dugc mé ta. Sau khi hé sb
thanh 4m duogc xac dinh, hé sb giam nhe p duoc sir dung dé tinh toan
tham s6 giam nhe duoc x4c dinh. Phin sau md ta chi tiét, nho st dung hé
s6 thanh 4m lam vi du, qua trinh tinh toan trong d6 hé s giam nhe p
dugc xac dinh.

S6 lugng M ciia cac hé sé thanh 4m thu duoc trude hét duge x4c dinh,
thuong c6 thé bang 4 hoic 5. M hé sb thanh 4m duoc tinh tdng va tinh
trung binh, dé xac dinh gié tri trung binh varvoiceshape cta cac hé sd
thanh 4m. Hé s giam nhe p dugc xac dinh theo gia tri trung binh, va
tham sb giam nhe H(Z) ¢6 thé con dugc thu thap theo p, nhu duogc chi
béo bing cong thic (1) sau:

H(Z)=1/(1-pZ™") (1)

trong d6 H(Z) 13 biéu thirc ciia ham truyén trong mién Z, Z' dai dién
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khéi tr, va p duoc xac dinh theo varvoiceshape. Gi4 tri bat ky lién quan
dén varvoiceshape c6 thé dugc lua chon 1am p, c6 thé cu thé 13, nhung
khong bi giéi han &: p=varvoiceshape’, p=varvoiceshape’,
p=varvoiceshape, hodc p=1—varvoiceshape.

Tin hiéu bing cao tan twong img véi [8KHz, 16KHz] c6 thé dugc ma
héa nho sir dung bé mi héa TBE biang siéu rong. Gom: trich rit quing
am d9, tir dién ma dai sd, va cac d6 khuéch dai tuong tmg tir bd ma héa
16i @& khéi phuc tin hidu kich thich bing cao tn; trich rat thanh phén tin
hiéu bing cao tn d& thyc hién phén tich LPC dé thu thap hé s6 LPC bang
cao tan; tich hop tin hiéu kich thich bing cao tin va hé sé LPC bang cao
tAn dé thu thap tin hiéu bang cao tAn duoc khoi phuc; so sanh tin hiéu
bang cao tdn dugc khoéi phuc véi tin hiéu bing cao tin & thong tin 4m
thanh dau vao @& thu thap d6 khuéch dai tham s6 diéu chinh d6 khuéch
dai; va lugng tir hoa, nhd st dung s6 luong bit nho, hé sé LPC bing cao
tan va d6 khuéch dai tham s d6 khuéch dai dé thu thap thong tin ma hoa
bang cao tan. ’

Ngoai ra, bd mi hoa SWB xéc dinh, theo tin hidu bing cao tan cia tin
hiéu 4m thanh du vao, hé s6 LPC bang toan phﬁn va tin hiéu kich thich
biang toan phan duoc sir dung dé dur béo tin hiéu bang toan phén, va thyc
hién xir 1y tich hop trén hé s6 LPC bing toan phan va tin hiéu kich thich
bing toan phan dé thu thp tin hidu bing toan phan thir nhét duge du bao,
va sau d6 hiéu chinh chuyén dong phé tan s c¢6 thé duoc thuc hién trén
tin hiéu bang toan phan thir nhit nho st dung cong thire (2) sau:

S2,=S 1 xcos(2xPIxf,xk/f;) (2)

trong d6 k dai dién diém liy miu thoi gian thi k, k 13 s§ nguyén
duong, S2 13 tin hiéu phd tan sb thir nhét sau khi hiéu chinh chuyén dong
phd tin sb, S1 1a tin hidu bing toan phin thir nhit, PI 14 ty 18 chu vi
dudng tron trén dudng kinh, fn chi bao khoang cach ma phd tan sb can dé

di chuyén 1a n diém lay mau thoi giam, n 1a s6 nguyén duong, va fs dai
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dién téc d6 14y mau tin hiéu.

Sau khi hiéu chinh chuyén déng phé tin sb, xir Iy phan xa phd tan sb
dugc thyuc hién trén S2 dé thu duge tin hiéu bang toan phén tht nhét S3
d3 trai qua xir Iy phan xa phd tan sd, c4c bién do cia céc tin hiéu phd tin
sd ctia cac diém mAu thoi gian twong Ung trude va sau dich chuyén phd
tan s6 duoc phan xa. Cach thirc trién khai phan xa phé tan sb c6 thé tuong
tu nhu phan xa phd tin sb chung, sao cho phd tin sé dugc bd tri & ciu
tric twong tw cu tric cla phd tin s gdc, va chi tiét khong duoc mé ta
thém. |

Sau d6, thuc hién xir ly gidm nhe trén S3 nho st dung tham 56 giam
nhe H(Z) dugc xac dinh theo hé s6 thanh 4m, dé thu dugc tin hiéu bang
toan phan thr nhit S4 trai qua xir Iy gidm nhe, va sau d6 ning luong
Ener0 ctia S4 duoc xéc dinh. Cu thé 13, viée xir ly gidam nhe cé thé duoc
thuc hién nhd str dung b loc giam nhe c6 tham sb giam nhe.

M@t cach tuy chon, sau khi S4 thu dugc, viée xir ly 14y mAu 1én c6 thé
duoc thuc hién, nhd chén sb 0, trén tin hiéu bang toan phén thtt nhat S4
trai qua xtt ly gidm nhe, dé thu duoc tin hiéu bing toan phan thir nhit S5
trai qua viéc xir 1y 1ay mau 1én, thi xir Iy loc thong dai c6 thé duge thuc
hién on S5 nho st dung BPF c6 khoang thong [16KHz, 20KHz] dé thu
dugc tin hiéu bang toan phan thir nhit S6, va sau d6 ning luong Ener0
cua S6 duoc xac dinh. Viéc Iéy mau 1én va xir ly thong dai dugc thuc hién
trén tin hidu bang toan phan thir nhat trai qua xir Iy giam nhe, va sau d6
ning lugng ctia tin hiéu bang toan phan thtr nhit dwoc xéac dinh, sao cho
ning lugng pho tin s6 va clu tric phd tin sé cia tin hidu mé rong bing
cao tin c6 thé duoc diéu chinh dé tang cuong hi€u nang ma hoa.

Tin hiéu bang toan phin thir hai c6 thé thu duoc bing thiét bi ma héa
béng cach thuc hién xir 1y loc thong dai trén tin hiéu 4m thanh du vao
nho st dung BPF c6 khoang thong [16KHz, 20KHz]. Sau khi tin hiéu

bing toan phin thtt hai thu dugc, thiét bi ma hoa x4c dinh ning luong
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Enerl cia tin hiéu bing toan phan thir hai, va tinh toan ty 1& clia ning
lugng Enerl trén ndng lugng Ener0. Sau khi xit ly lugng tir hoa duogc |
thuc hién trén ty 1& ning luong, ty 1& ning luong, hé sb dic trung va
thong tin ma héa bang cao tﬁn ctia tin hiéu 4m thanh diu vao duoc déng
g6i thanh dong bit va duoc giri dén thiét bi giai ma.

Theo giai phap k¥ thudt da biét, hé sb giam nhe p ctia tham sé loc
giam nhe H(Z) thuong c6 gia tri cb dinh, va loai tin hiéu cta tin hiéu 4m
thanh dau vao khéng dugc xem xét, din dén viéc tin hiéu 4m thanh dau
vao dugc khdi phuc béi thiét bi giai ma c6 xu hudng bién dang tin hiéu.

Theo phuong phép theo phuong an thuc hién, xr ly gidm nhe dugc
thuc hién trén tin hiéu bang toan phan nho st dung tham sé giam nhe
dugc xéc dinh theo hé sb dic trung cta tin hiéu 4m thanh dau vao, va sau
d6 tin hidu biang toan phan duoc mi héa va dugc giri dén bd giai mé, sao
cho bd giai ma thuc hién xtr ly giai ma giam nhe tuong ung trén tin hiéu
béng toan phin theo hé sb dic trung cia tin hiéu 4m thanh diu vao va
khoi phuc tin hiéli 4m thanh dau vao. Diéu nay giai quyét vin d& theo giai
- phép k¥ thuat da biét ring tin hiéu 4m thanh duoc khoi phuc boi bd giai
mi c¢6 xu huéng 1am méo tin hiéu dugc giai quyét, va trién khai x Iy
giam nhe thich tmg trén tin hiéu bang toan phin theo hé sb dic trung cua
tin hiéu 4m thanh dé ting cuong hiéu ning mi hoa, sao cho tin hiéu 4m
thanh ddu vao dugc khéi phuc bdi bd gidi mé cé do trung thuc twong dbi
cao va gan hon vdi tin hiéu gdc.

Fig.2 14 luu d6 ctia phuong phap giai ma theo phuong 4n thuc hién
sang ché, va 1a phuong phép phia bd giai ma theo phwong 4n thuc hién
tuong Ung v6i phuong phép theo phuwong 4n thuc hién duoc thé hién trén
Fig.1. Nhu duoc thé hién trén Fig.2, phuong phép theo phuong 4n thuc
hién gbém céc budc sau:

S201: Thiét bi giai m4 tiép nhan dong bit tin hiéu 4m thanh duoc giri

béng thiét bi ma hoa, trong d6 dong bit tin hi€u am thanh gém hé sb dic
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trung, théng tin ma héa bang cao tan, va ty 18 ning luong cia tin hiéu 4m
thanh tuong Ung v4i dong bit tin hiéu 4m thanh.

Hé s6 dic trung dugc st dung dé phan xa dac trung cda tin hi€u am
thanh, va gém, nhung khong bi gidi han &, “hé s6 thanh 4m”, “d6 nghiéng
phd”, “ning lwong trung binh ngén han”, hodc “tbc do diém vé khong
ngan han”. Hé s ddc trung tuong tu nhu hé s6 dic trung & phuong phap
theo phuong an thuc hién sang ché dugc thé hién trén Fig.1, va céc chi
tiét khong duge mo ta lai & day.

S$202: Thiét bi giai ma thuc hién giai ma bang tin sd thap trén dong bit
tin hi€u am thanh nhd sir dung hé s dic trung dé thu thép tin hiéu bing
tan s thap.

S$203: Thiét bj giai ma thuc hién giai ma bang cao tin trén dong bit tin
hi€éu &m thanh nh¢ s duﬁg thong tin mi héa biang cao tan dé thu thép tin
hiéu bing cao tan. |

S204: Thiét bi giai ma thyc hién du bao phd trai rong trén tin hiéu
bang cao tdn dé thu duoc tin hiéu bing toan phén thir nhit.

S205: Thiét bi gi‘éi m3a thuc hién xtr ly giam nhe trén tin hiéu bang
_toan phan thir nhit, trong d6 tham s6 giam nhe cta xir ly giam nhe duoc
xac dinh theo hé sé dic trung.

$206: Thiét bi giai m tinh to4n ning lwong thir nhét cta tin hidu bang
toan phan thir nhét trai qua xir y giam nhe.

S207: Thiét bi giai ma thu thap tin hiéu biang toan phan tht hai theo ty
1é ning lugng dugc bao gdm trong dong bit tin hiéu 4m thanh, tin hiéu
bang toan phan thir nhit trai qua xir Iy giam nhe, va ning luong thr nhét,
trong do ty 1€ ning lugng 1a ty 1€ ning luong cuia ning luong cia tin hiéu
bang toan phan thi hai trén ning luong thir nhét.

$208: Thiét bi gidi ma khoi phuc tin hiéu 4m thanh twong Gng véi
dong bit tin hiéu 4m thanh theo tin hiéu bang toan phan thi hai, tin hiéu

bang tan so thap, va tin hiéu bang cao tan.
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Ngoai ra, phuong phap theo phuong 4an thuc hién con gdm:

thu thap, boi thiét bi giai ma, sb lugng hé sé dic trung thong qua giai
ma3;

xéc dinh, béi thiét bj giai m, gié trj trung binh ciia cac hé sb dic trung
theo céc hé sb dic trung va s6 lugng hé s6 dic trung; va-

xac dinh, béi thiét bi gidi ma, tham s6 giam nhe theo gia tri trung binh
ctia cc hé sb ‘deflc tfu’ng.

Ngoai ra, S204 gdm:

xéc dinh, boi thiét bi giai ma theo tin hidu bing cao tan, hé s6 LPC va
tin hidu kich thich biang toan phan duoc sir dung dé dur béo tin hiéu bing
toan phén; va

thuc hién, béi thiét bi giai m, xtr Iy ma héa trén hé sb LPC va tin hiéu
kich thich bing toan phan dé thu dugc tin hiéu bing toan phan tht nhét.

Ngoai ra, S205 gdm:

thuc hién, boi thiét bi giai ma, hiéu chinh chuyén dong phé tan s trén
tin hiéu bang toan phan thir nhét, va thuc hién xtr 1y phan xa phd tan sb
trén tin hidu bang toan phén thir nhat dwoc hiéu chinh; va

thuc hién, boi thiét bi giai mé, xir ly gidm nhe trén tin hi€u bang toan
phén thir nhit ma d3 trai qua xir Iy phan xa ph tan sb.

Mot céch tuy chon, sau bude S205, phuong phép theo phuong an thuc
hién con gdm:

thuc hién, béi thiét bi gidi ma, léy mau 1én va xtr 1y loc thong dai trén
tin hiéu bang toan phan thir nhét trai qua xtr Iy giam nhe; va

mot cach twong tmg, S206 gdm:

xé4c dinh, béi thiét bi giai mé, ning luong thir nhit cia tin hiéu bing
toan phan thir nhét trai qua xir Iy giam nhe, 14y mau 1én, va xir Iy thong
dai.

Phuong phap theo phuong an thuc hién tuong Ung vai giai phap k¥

thuat & phuong phép theo phuong 4an thuc hién sang ché duoc thé hién
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trén Fig.1. Cach thic trién khai cu thé cta phuong phép theo phuwong 4n
thuc hién dugc mod ta nho sir dung vi du trong d6 hé sb dic trung 1a hé s6
thanh am. Dbi véi cac hé sb dic trung khéc, cac qua trinh trién khai 13
tuong tu, va chi tiét khong dugc mo ta thém.

Cu thé 13, thiét bi giai m4 tiép nhan dong bit tin hiéu 4m thanh duoc
giri bang thiét bi m3 héa, trong d6 dong bit tin hiéu 4m thanh gdm hé sb
dic trung, thong tin m4 héa biang cao tan, va ty 1é ning luong cua tin hiéu
4m thanh tuong tmg v&i dong bit tin hidu 4m thanh. Sau dé, thiét bi giai
ma trich rat hé sé dic trung cua tin hiéu 4m thanh tir dong bit tin hi€u 4am
thanh, thuc hién giai mi bang tin sb thip trén dong bit tin hiéu 4m thanh
nhd st dung hé sé dic trung cua tin hiéu 4m thanh dé thu thap tin hiéu
bang tin sb thap, va thuc hién gidi m3 bing cao tin trén dong bit tin hiéu
am thanh nhd sir dung théng tin mi héa bing cao tan dé thu thap tin hiéu
bang cao tin. Thiét bj giai ma x4c dinh tham s6 giam nhe theo hé sb dic
trung; thuc hién du bdo tin hi¢u bang toan phén theo tin hi€u bang cao tan
thu dugc thong qua giai ma dé thu duoc tin hiéu bing toan phan thir nhit
S1, thuc hién xir 1y hiéu chinh chuyén dong phé tan sb trén S1 dé thu
dugc tin hiéu biang toan phin thir nhit S2 trai qua xir Iy hiéu chinh
chuyén dong phd tan sd, thyuc hién xt Iy phan xa phd tan s trén S2 dé thu
thap tin hiéu S3, thuc hién xir ly gidm nhe trén S3 nh¢ sit dung tham sb
giam nhe dugc xac dinh theo hé s dic trung, dé thu thap tin hiéu S4, va
tinh toan nang lugng thi nhét Ener0 cia S4. Mot cach tly chon, thiét bi
~giai ma thyc hién viée xr 1y 14y mau 1én trén tin hiéu S4 dé thu thép tin
hi€u S5, thuc hién xt ly loc thong dai trén S5 dé thu thap tin hiéu S6, va
sau d6 tinh toan ning luong thtr nhit Ener0 cta S6. Sau d, tin hiéu bing
toan phﬁn thtr hai thu dugc theo tin hiéu S4 hoac S6, Ener0, va ty 1é nang
lugng nhén dugc, va tin hi€u 4m thanh tuong Umg véi dong bit tin hiéu
am thanh dugc khoéi phuc theo tin hiéu bang toan ph?tn thir hai, va tin hiéu

bang tan sb thip va tin hiéu bing cao tin thu duoc théng qua giai ma.

-23-



20193

Khi trién khai cu thé, viéc giai ma bang tan sb thép ¢6 thé duoc thuc
hién bdi b gidi ma 161 trén dong bit tin hi€u 4m thanh nho st dung hé s6
dic trung dé thu thép tin hiéu bang tan s6 thip. Viéc giai ma bing cao tin
c6 thé dugce thuc hién bdi bo gidi md SWB trén thong tin ma hoa bang
cao tan dé thu thap tin hiéu bang cao tdn. Sau khi tin hiéu béng cao tan
thu duge, du bao phd trai rong duge thuc hién truc tiép theo tin hiéu bang
cao tin hojc sau khi tin hiéu bang cao tan duoc nhan véi hé sb tit dan, dé
thu dugc tin hiu bang toan phan thi nhat, va x& 1y hiéu chinh chuyén
déng phd tan s, xtr 1y phan xa phd tan sd, va xir Iy giam nhe duge thuc
hién trén tin hiéu bing toan phan thir nhit. Mét cach tiiy chon, viée xt Ly
14y mau 1én va xir Iy loc thong dai dugc thuc hién trén tin hiéu bing tin
s6 thir nhét trai qua xir Iy giam nhe. Khi trién khai cu thé, cach thuc trién
khai tuong tu cach thitc & phuong phap theo phuong an thuc hién sang
ché dugc thé hién trén Fig.1 c6 thé dugc sir dung dé xir ly, va céc chi tiét
khong dugc mo ta lai & day.

Viéc thu thép tin hi¢u bang toan _phén thir hai theo tin hi€u S4 hodc S6,
Ener0, va ty 1€ nang 1u'§’ng nhén dugce cu thé 1a: thuc hién diéu chinh nang
lugng trén tin hidu bing toan phan thir nhét theo ty 1& ning luong R va
ning lugng thir nhit Ener0 dé khéi phuc ning luong cua tin hiéu bing
toan phan thir hai Enerl=Ener0OxR, va thu thp tin hiéu bing toan phin
thir hai theo phd tan s cua tin hiéu bing toan phin thtr nhat va ning
lugng Enerl.

Theo phuong phép theo phuong 4n thuc hién, thiét bi giai ma x4c dinh
tham s6 giam nhe nho sir dung hé sb déc trung cua tin hiéu am thanh
dugc bao gdm trong dong bit tin hiéu 4m thanh, thuc hién xt Iy gidm nhe
trén tin hiéu biang toan phan, va thu thap tin hiéu bing tin s6 thip thong
qua gidi ma nho st dung hé sb dic trung, sao cho tin hiéu am thanh duogc
khoi phuc béi thiét bi giai ma gin hon véi tin hiéu 4m thanh dau vao gbc

va c6 do trung thuc cao hon.
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Fig.3 14 so d6 cAu tric cua thiét bi ma héa theo phuong 4n thyc hién
th nhét ciia phuong an thyuc hién sang ché. Nhu duoc thé hién trén Fig.3,
thiét bi m4 hoéa 300 gdm médun mi hoéa thir nhat 301, médun ma hoéa thir
hai 302, m6dun x1r ly giam nhe 303, modun tinh toan 304, modun xu ly
thong dai 305, va médun gui 306, trong do

moédun mi hoda thit nhit 301 duogc tao ciu hinh dé m3 hda tin hiéu
bang tdn sb thép cia tin hiéu 4m thanh diu vao dé thu dugc hé sd dic
trung cuia tin hiéu am thanh dau vao, trong do

hé s dic trung dugce st dung dé phan xa dic trung cia tin hi€u am
thanh, va gébm hé sb thanh 4m, d6 nghiéng phd, ning lwong trung binh
ngén han, hodc toc d diém vé khong ngén han;

mo6dun m3 héa thir hai 302 duge tao ciu hinh dé thuc hién ma hoéa va
du bao phé trai rong trén tin hiéu bing cao tan cla tin hiéu 4m thanh dau
vao dé thu dugc tin hiéu bing toan phan thir nhét;

mddun xir Iy giam nhe 303 dugc tao cdu hinh dé thuc hién xr 1y giam
nhe trén tin hiéu bing toan phan thir nhét, trong d6 tham sé giam nhe cia
xu ly giam nhe dugc xac dinh theo hé s6 dic trung;

mddun tinh toan 304 duoc tao cAu hinh dé tinh toén ning lugng thir
nhét ctia tin hiéu bing toan phan tht nhét trai qua xir Iy giam nhe;

mddun xtr 1y thong dai 305 duoc tao ciu hinh dé thuc hién xir Iy loc
théng dai trén tin hiéu 4m thanh diu vao dé thu duoc tin hidu bing toan
phén thir hai;

mddun tinh toan 304 con dugc tao cAu hinh dé tinh toan ning luong
thi hai ciia tin hiéu bang toan phan thir hai; va tinh toan ty 18 ning luong
clia ning lugng thir hai cta tin hiu bing toan phan thi hai trén ning
luong thir nhét cua tin hiéu bang toan phan thir nhét; va

médun giri 306 dugc tao cAu hinh d& giri dén thiét bi giai ma, dong bit
dén tir mi héa tin hidu 4m thanh du vao, trong d6 dong bit gdm hé sb

dic trung, théng tin ma héa bang cao tan, va ty 18 ning luong cua tin hiéu
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am thanh dau vao.

Ngoai ra, thiét bi ma héa 300 con g6m médun x4c dinh tham sé giam
nhe 307, dugc tao cdu hinh dé:

thu thap sb lugng hé sb dic trung;

xac dinh gia tri trung binh ctia cac hé s6 dic trung theo cac hé sb dic
trung va s luong hé sb dic trung; va |

xé4c dinh tham s giam nhe theo gia tri trung binh cta cac hé sb dic
trung.

Ngoai ra, médun ma hda thir hai 302 duogc tao cAu hinh cu thé dé'&

xac dinh, theo tin hiéu bang cao tan, hé s6 LPC va tin hiéu kich thich
bang toan phan dugc sir dung dé dur bao tin hiéu bing toan phin; va

| thuc hién x ly ma hoéa trén hé sb LPC va tin hi€u kich thich bang toan
phén @ thu duoc tin hiéu bing toan phan thir nhét.

Ngoai ra, m6dun xir Iy gidm nhe 303 dugc tao cAu hinh cu thé dé:

thuc hién hiéu chinh chuyén dcf)ng phé tan sb trén tin hiéu bang toan
phﬁn tht nhét thu duge bdi modun ma héa thit hai 302, va thuc hién xtr ly
phan xa phd tan s trén tin hiéu bing toan phén thir nhét dwoc hiéu chinh;
va

thuc hién xir Iy giam nhe trén tin hiéu bing toan phan thi nhit ma da
trai qua xir Iy phan xa phd tan sb.

Thiét bi mi héa theo phuong an thyuc hién co thé duoc tao ciu hinh dé
thuc thi giai phap k¥ thuét & phuong phap theo phuong an thuc hién sang
ché duoc thé hién trén Fig.1. C4c nguyén ly trién khai va cac hiéu qua ky
thuat 12 gidng nhau, va céc chi tiét khong dugc mo ta lai & day.

Fig.4 1a so db cAu trac cua thiét bi giai ma theo phuong 4n thyuc hién
th( nhét cia phuong an thyc hién sang ché. Nhu dugc thé hién trén Fig.4,
thiét bi giai md 400 gdbm mddun nhén 401, mddun giai ma thir nhit 402,
mo&dun gidi ma thr hai 403, modun xt Iy giam nhe 404, m6dun tinh toan

405, va mddun khoi phuc 406, trong do
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mddun nhan 401 dugc tao ciu hinh d& nhan dong bit tin hiéu 4m thanh
- duoc gii bang thiét bi ma héa, trong d6 dong bit tin hiéu 4m thanh gbm
hé sb dic trung, théng tin mi hoa bang cao tin, va ty 18 ning lugng cua
tin hiéu 4m thanh tuong ung v6i dong bit tin hi¢u 4m thanh, trong do

hé sb dic trung dugc sir dung dé phén xa ddc trung cua tin hi€u am
thanh, va gdm hé s6 thanh am, d6 nghiéng phd, ning lugng trung binh
ngén hgn, hodc tdc d6 diém vé khong ngén han;

modun gidi ma thi nhét 402 dugc tao cAu hinh dé thyuc hién gidi ma
bing tan s thip trén dong bit tin hiéu 4m thanh nhd sir dung hé s dic
trung dé thu thp tin hiéu bang tan sb thip;

mddun giai mi thir hai 403 dwoc tao cAu hinh dé: thuc hién giai ma
bing cao tAn trén dong bit tin hiéu 4m thanh nhd st dung thong tin ma
hoéa bing cao tan dé thu thap tin hiéu bing cao tin, va

thuc hién du bao phé trai rong trén tin hiéu bing cao tin dé thu dugc
tin hiéu bing toan phin thir nhét;

mddun xir Iy giam nhe 404 duoc tao ciu hinh dé thuc hién xir 1y giam
nhe trén tin higu biang toan phan thir nhét, trong d6 tham sb giam nhe cia
xur ly giam nhe dugc xac dinh theo hé s6 dic trung;

mddun tinh todn 405 duoc tao cAu hinh dé tinh toan ning luong thir
nhét cta tin hiéu bing toan phin tht nhét trai qua xu ly gidam nhe; va thu
thap tin hiéu bang toan phan thit hai theo ty 18 ning luong duoc bao gdbm
trong dong bit tin hiéu 4m thanh, tin hiéu bang toan phan thir nhét trai qua
xtr ly giam nhe, va ning luong thir nhét, trong d6 ty 18 ning luong 13 ty 18
nang luong cla ning luong ciia tin hidu bing toan phén thi hai trén ning
luong thir nhat; va |

modun khoéi phuc 406 dugce tao cAu hinh dé khéi phuc tin hiéu am
thanh tuong Ung v&i dong bit tin hi€u 4m thanh theo tin hiéu bang toan
phﬁn thir hai, tin hiéu bang tan sd thép, va tin hi€u bang cao tan.

Ngoai ra, thiét bj giai ma 400 con gdbm modun x4c dinh tham sé giam
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nhe 407, dugc tao cdu hinh dé:

thu thap s6 luong hé sb dic trung thong qua giai ma;

xac dinh gia tri trung binh cta cac hé s6 dic trung theo cac hé s6 dic
trung va sb luong hé s dic trung; va |

x4c dinh tham sb giam nhe theo gi4 tri trung binh cta cac hé s dic
trung.

Ngoéi ra, modun giai ma thir hai 403 duoc tao c4u hinh cuy thé dé:

| xac dinh, theo tin hiéu bing cao tin, hé sé LPC va tin hiéu kich thich
bang toan phan dugc sir dung dé du béo tin hidu bang toan phan; va

thuc hién xt Iy m3 héa trén hé sé LPC va tin hiéu kich thich bang toan
phan dé thu dugc tin hiéu bing toan phan thir nhét.

Ngoai ra, m6dun xur ly gidm nhe 404 dugc tao cAu hinh cu thé dé:

thuc hién hiéu chinh chuyén dong phé tAn sb trén tin hidu bang toan
phan thir nhit, va thuc hién xir Iy phén xa phd tin sb trén tin hiéu bang
toan phan thi nhét dugc hiéu chinh; va

thyc hién xir Iy giam nhe trén tin hiéu bing toan phan thir nhit da trai
qua xir Iy phan xa phé tn sd.

Thiét bj giai ma theo phuong an thuc hién c¢6 thé dugc tao cAu hinh dé
thuc thi giai phép k¥ thuat & phuong phap theo phuong an thuc hién sang
ché dugc thé hién trén Fig.2. Cac nguyén 1y trién khai va cac hiéu qua k§
thuat 1a giéng nhau, va céc chi tiét khong dugc mo ta lai & day.

Fig.5 13 so db cu tric cua thiét bi ma héa theo phuong 4n thuc hién
thir hai cia phuong 4n thuc hién sang ché. Nhu dugc thé hién trén Fig.5,
thiét bj ma hoa 500 gdm bo xir Iy 501, bd nhé 502, va giao dién truyén
thong 503. B xir Iy 501, bd nhé 502, va giao dién truyén thong 503 dugc
két ndi nho dudng truyén (dudng nét ddm dugc thé hién trén hinh v8).

Giao dién truyén thong 503 dugc tao ciu hinh dé nhan dau vao cia tin
* hidu 4m thanh va truyén thong véi thiét bi giai ma. B nhé 502 dugc tao

cAu hinh d& luu trir ma chuong trinh. B xir ly 501 duogc tao cAu hinh dé
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goi chuong trinh dugc luu trit trong by nhé 502 d thuc thi giai phép k¥
thuat ¢ phuong phép theo phuong 4n thyc hién séng ché duge thé hién
trén Fig.1. C4c nguyén ly trién khai va cac hiéu qua k¥ thuat 13 gibng
nhau, va céc chi tiét khoéng dugc mo ta lai & day.

Fig.6 13 so d6 cdu triic cta thiét bi ma héa theo phuong an thyuc hién
thir hai ciia phuong 4n thyc hién sang ché. Nhu duoc thé hién trén Fig.6,
thiét bj gidi ma 600 gdm b6 xir Iy 601, bd nhé 602, va giao dién truyén
thong 603. Bo xur ly 601, b nhé 602, va giao dién truyén thong 603 duogc
két ndi nho dudng truyén (dudng nét dam dugc thé hién trén hinh v§&).

Giao dién truyén théng 603 dugc tao cAu hinh dé truyén thong véi
thiét bj ma héa va xut ra tin hiéu 4m thanh dugc khoi phuc. B$ nhé 602
dugc tao ciu hinh dé luu trit ma chuong trinh. B6 xtt 1y 601 duoc tao cu
hinh dé goi chuong trinh dugc luu trit trong bé nhé 602 dé thuc thi giai
phéap k¥ thudt & phuong phap theo phuong 4n thuc hién sang ché dugc
thé hién trén Fig.2. Céc nguyén ly trién khai va céc hiéu qué k¥ thuat 1a
gidng nhau, va céc chi tiét khong dugc mo ta lai & day.

Fig.7 1a so db cAu tric cua hé thdng md héa/giai ma theo phuong an
thuc hién sang ché. Nhu dugc thé hién trén Fig.7, hé théng ma héa/giai
ma 700 gdm thiét bj ma héa 701 va thiét bj giai ma 702. Thibt bi ma héa
701 va thiét bi giai ma 702 c6 thé 1an luot 14 thiét bi ma héa dugc thé hién
trén Fig.3 va thiét b giai md duoc thé hién trén Fig.4, va c6 thé 13n luot
dugc tao cdu hinh dé thyc thi céc giai phéap k¥ thuat & phuong phép theo
cac phuong an thuc hién dugc thé hién trén Fig.1 va Fig.2. Cac nguyén ly
trién khai va cac hiéu quéa k¥ thuat 13 giéng nhau, va cac chi tiét khong
dugc md ta lai & day.

V6i cac phan mé ta clia cic phuong 4n thyc hién néu trén, ngudi ¢6 hidu
biét trung binh trong linh vire ¢6 thé hidu rd rang sang ché c6 thé dugc trién
khai bang phan ctmg, phin sun hoic két hop. Khi sang ché dugc trién khai

bang phan mém, cc chirc nang néu trén 6 thé dugc luu trit trong moi trudng
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may tinh doc dugc hoac dugc truyén dudi dang mét hodc nhiéu lénh hodc
mai trong mdi truong mdy tinh doc dugc. M6i truedng may tinh doc dugc
gbébm vat luu trir may tinh va moéi truong truyén thong, trong d6 méi
truong truyén thong gdm vat luu trit bat ky cho phép chuong trinh may
tinh dugc truyén tir diém nay sang didm khéc. Vat luu trix ¢6 thé 1a moi
truong kha dung bat ky ma may tinh truy nhép duogc. Phén dudi day dé
xut vi du nhung khéng giéi han: méi trudng may tinh doc duge co thé
‘gém RAM, ROM, EEPROM, CD-ROM, hodc luu trit dia quang khac
hozic méi truong luu trir dia, hodic thiét bi luu trit tir tinh khéc, hodc vat
khac bit ky c6 thé mang hodc luu trit ma chuong trinh dugc ky vong dudi
dang 1énh hoic céc cAu tric dit liéu va c6 thé duoc truy nhép bing may
tinh. Ngoai ra, két néi bat ky c6 thé duoc dinh nghia thich hop dudi dang
mdi trudng may tinh doc duoc. Chéng han, néu phin mém duoc truyén tir
website, may chii hoic ngudn tir xa khic nhd st dung cap ddng truc,
sgi/cap quang, cip xoin, DSL (digital subscriber line, duong diy thué
bao s6) hoic cac cong nghé khong day nhu tia héng ngoai, v6 tuyén va vi
song, cap déng truc, cap/soi quang, cip xoan, DSL hodc cic cong nghé
khong day nhu tia hdng ngoai, v6 tuyén va vi séng duoc bao gdm trong
dinh nghia vé vat luu trit. Chiang han, dia dugc sir dung theo sang ché
gébm CD, dia laze, dia quang, DVD, dia mém va dia Blu-ray, trong d6
disk néi chung sao chép dir liéu bang phuong tién tir tinh, va did sao
chép dit lidu dudi dang quang hoc bing phuong tién laze. TS hop néu trén
con nén dugce bao gém trong pham vi bao hd ciia mdi trudng may tinh
doc duoc.

Ngoai ra, nén hiéu r%mg tuy thudc vao cac phuong an thyc hién, mét
s6 hoat dong hoic cac sy kién cta phuong phap bat ky dugc mé ta trong
ban mé ta nay c6 thé duoc thuc thi theo cac chudi khac nhau, hoic c6 thé
duoc thém vao, td hop, hodc bi bo qua (chéng han, dé dat dugc mot sb

muc tiéu cu the, khong phai tat ca cac hoat dong hoac su kién duge mo ta
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1a cin thiét). Ngoai ra, theo mot sb phuong an thuc hién, céc hoat dong
hoic sur kién c6 thé trai qua xi Iy siéu phén ludng, xir Iy ngét, hodc xir ly
d6ng thoi bdi nhidu bd xir ly, va viée xt ly ddng thdi cb thé 1a thyc thi
khoéng tudn tu. Ngoai ra, dé cho rd rang, cac phuong an thuc hién cu thé
cua sang ché duoc mo ta dudi dang chiic nang ciia mdt budc hoac modun,
nhung nén hiu ring cic cong nghé cua séng ché c6 thé thuc thi két hop
ctia nhiéu bude hoic moédun néu trén.

Cubi cung, nén hiéu rﬁng cac phuong an thuc hién néu trén chi dugc
nhim dé mé ta céc giai phép k¥ thuit cia sang ché khac ngoai gi6i han
sang ché. Mic du sang ché duoc md ta chi tiét c6 dua vao céc phuong an
thuc hién néu trén, nhitng ngudi c6 kién thic trung binh trohg linh vuc
nén hiéu ring ho vin c6 thé thyc hién céc cai bién véicac giai phap ky
thuét duoc m6 ta theo cac phuong an thuc hién néu trén hoic thuc hién
céc thay thé twong dwong v6i mot sb hodic tit ca cac ddu hiéu k¥ thuat cua
no, ma khong xa roi pham vi cla cac giai phap k¥ thuat theo cac phuong

an thyc hién sang che.
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YEU CAUBAO HQ

1. Phuong phép ma héa bao gdm cac budc:

ma hoéa, bang thiét bj ma héa, tin hiéu bing tin s thip cta tin hiéu 4m
thanh du vao dé thu duoc hé s dic trung cua tin hiéu 4m thanh dau vao;

thuc hién, béng thiét bi ma héa, ma héa va du bao phé trai rong trén
tin hiéu bang cao tin ciia tin hiéu 4m thanh dau vao dé thu dugc tin hiéu
bing toan phén thir nhét;

thuc hién, béng thiét bi ma héa, xir ly gidm nhe trén tin hi€u bang toan
phin thtr nhét, trong d6 tham sb giam nhe cla xu ly giam nhe dugc xac
dinh theo hé sb dic trung;

tinh to4n, bang thiét bi m4 hoa, ning lugng thir nhét cia tin hiéu bang
toan phén thir nhét trai qua xir Iy giam nhe;

thuc hién, béng thiét bi ma hoa, xir ly loc thong dai trén tin hiéu 4m
thanh dau vao dé thu duoc tin hiéu bang toan phén thir hai;

tinh toan, béng thiét bi ma hoa, ndng luong thir hai cua tin hi¢u bang
toan phan thi hai;

tinh toan, bang thiét bi ma héa, ty 18 ning lugng cia nang luong thir
hai ctia tin hiéu bing toan phan thit hai trén ning luong thir nhit cua tin
hiéu bang toan phz‘?tn tht nhit; va

gtri, bang thiét bji ma hoa dén thiét bi giai ma, dong bit dén tir ma hoa
tin hiéu 4m thanh dau vao, trong d6 dong bit bao gém hé sb dic trung,
thong tin ma héa bang cao tin, va ty 18 ning luong cua tin hiéu 4m thanh

dau vao.

2. Phuong phap theo diém 1, con bao gdm cac bude:

thu thap, béng thiét bj ma hoa, sb luong hé s dic trung;

xac dinh, b:‘?mg thiét bi ma hoa, gia tri trung binh cda cac hé s6 dac
trung theo cac hé sé dic trung va s luong hé s dic trung; va

xac dinh, béng thiét bi ma hoa, tham sd giam nhe theo gia tri trung
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binh cua cac hé s6 dac trung.

3. Phuong phép theo diém 1 hoic 2, trong d6 viéc thuc hién, bang thiét bi
ma hoda, du bao phé trai rong trén tin hi€u bang cao tAn cla tin hiéu Am
thanh dAu vao dé thu duoc tin hiéu bing toan phan thir nhét bao gdm céc
budc: |

- xéac dinh, bz‘?mg thiét bj ma hoa theo tin hiéu bang cao tan, hé s6 LPC
(linear predictive coding, ma héa dy bao tuyén tinh) va tin hiéu kich thich
bang toan phﬁn duogc st dung dé du béo tin hiéu bang toan phén; va

thuc hién, bz‘?mg thiét bi ma hoa, xir ly ma hoa trén hé s6 LPC va tin

hiéu kich thich bang toan phin dé thu dugc tin hidu bang toan phan thi
nhét.

4. Phuong phap theo diém bt ky trong sé cac diém tir 1 dén 3, trong d6
viée thuc hién, bing thiét bi ma hoa, xir Iy gidm nhe trén tin hiéu bing
toan phan thi nhét bao gdm cac budc:

thuc hién, bing thiét bi ma hoa, hiéu chinh chuyén dong phd tan sb
trén tin hiéu bang toan phin thir nhit, va thuc hién xir 1y phan xa phd tin
s trén tin hiéu bang toan phin thtr nhit duoc hiéu chinh; va

thuc hién, béng thiét bi ma héa, xtr ly giam nhe trén tin hi€u bang toan

phén thir nhét d3 trai qua xi ly phan xa phd tan sé.

5. Phuong phap theo diém bt ky trong s6 cac diém tir 1 dén 4, trong d6
hé sb dic trung dugc st dung dé phéan xa déc trung cla tin hi€u 4m thanh,
va bao gdm hé sb thanh 4m, d6 nghiéng phd, ning lwgng trung binh ngin

han, hodc toc d6 diém vé khong ngan han.

6. Phuong phép giai ma bao gdm cac budc:

nhan, béi thiét bi giai ma, dong bit tin hiéu 4m thanh dugc gli bang
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thiét bi m4 hoa, trong d6 dong bit tin hiéu 4m thanh bao gbm hé s dic
trung, thong tin ma héa bang cao tan, va ty 1& ning luong cla tin hiéu &m
thanh tuong mg vdi dong bit tin hi€u 4m thanh;

thuc hién, béi thiét bi giai mé, giai ma bang tan sb .thép trén dong bit
tin hiéu 4m thanh nho¢ st dung hé s6 dic trung dé thu thép tin hiéu bing
tan s6 thap;

thuc hién, boi thiét bi giai mi, giai ma bing cao tan trén dong bit tin
hiéu 4m thanh nho st dung thong tin ma héa bang cao tin dé thu thap tin
hiéu bang cao tin;

thuc hién, boi thiét bi giai ma, du bao phé trai rong trén tin hi¢u bang
cao tin dé thu duoc tin hiéu bing toan ph?m tht nhét;

thuc hién, béi thiét bi giai ma, xir y gidm nhe trén tin hiéu bang toan
phan thr nhét, trong d6 tham sb giém nhe cia xur ly gidm nhe dugc xac
dinh theo hé s6 dic trung;

tinh to4n, béi thiét bi giai ma, ning luong thir nhét cla tin hi¢u bing
toan phén thtr nhét trai qua xir Iy gidm nhe;

thu thap, boi thiét bi giai m4, tin hiéu bing toan phan thir hai theo ty 18
ning lugng c6 trong dong bit tin hiéu 4m thanh, tin hiéu bing toan phan
‘thtr nhét trai qua xr Iy giam nhe, va ning lugng thir nhét, trong d6 ty 18
ning luong 13 ty 1€ ning lugng cla ning lugng cua tin hiéu bang toan
phén thit hai trén ning lugng thit nhat; va

khéi phuc, boi thiét bi gii ma, tin hiéu 4m thanh twong Gng véi dong
bit tin hiéu 4m thanh theo tin hiéu bing toan phan thir hai, tin hi¢u bing

tan so thap, va tin hi€u bang cao tan.

7. Phuong phap theo diém 6, con bao gbm cac budec:
thu thap, boi thiét bi giai ma, s6 luong hé sé dic trung théng qua giai

ma;

xéc dinh, boi thiét bi giai ma, gia tri trung binh ctia céc hé sd dic trung
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theo céc hé sé dic trung va sb lugng hé sb dic trung; va
xé4c dinh, béi thiét bj giai m3, tham sb giam nhe theo gi4 tri trung binh

cua cac hé so dic trung.

8. Phuong phép theo diém 6 hoic 7, trong d6 viéc thuc hién, bdi thiét bi
giai ma, du bao phd trai rong trén tin hiéu bing cao tan dé thu duoc tin
hiéu bang toan phan thir nhit bao gdm cac budc: |
xé4c dinh, béi thiét b giai ma theo tin hiéu bing cao tin, hé s LPC va
tin hiéu kich thich bang toan phin duoc sir dung dé du bao tin hiéu bing
toan phan; va '
“ thuc hién, béi thiét bi giai ma, xr Iy ma hoéa trén hé s§ LPC va tin hiéu

kich thich bing toan phin d& thu dugc tin hiéu bing toan phan thir nhit.

9. Phuong phép theo diém bat ky trong s cac diém tir 6 dén 8, trong do6
viéc thuc hién, boi thiét bi gidi ma, xi ly gidm nhe trén tin hiéu bang toan
phan thir nhét bao gdm céc bude:

thuc hién, béi thiét bi giai ma, hidu chinh chuyén dong phd tn sb trén
tin hiéu bang toan phan thir nhét, va thuc hién xir Iy phan xa phd tin sb
trén tin hidu bang toan phan tht nhét dugc hiéu chinh; va

thuc hién, béi thiét bi giai ma, xt 1y gidm nhe trén tin hiéu bang toan

phén thir nhit ma d3 trai qua xir Iy phan xa phd tan sb.

10. Phuong phap theo diém bét ky trong sb cac diém tir 6 dén 9, trong d6
hé sb dic trung dugc st dung dé phéan xa déc trung cda tin hi€u am thanh,
va bao gdm hé s6 thanh 4m, d6 nghiéng phd, ning luong trung binh ngén

han, hodc toc 6 diém vé khong ngan han.

11. Thiét bj m4 hoéa bao gdm:

modun ma hoéa thir nhat, dugce tao cau hinh dé ma hoda tin hiéu bang
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tan sb thép ctia tin hiéu 4m thanh dau vao dé thu duoc hé s dic trung cia
tin hiéu 4m thanh dau vao;
modun ma héa thir hai, duoc tao cAu hinh dé thuc hién ma héa va du
“béo phd trai rong trén tin hiéu bing cao tn cia tin hiéu &m thanh diu vao
dé thu dugc tin hiéu bang toan phén tht nhét;
| moddun xi ly giam nhe, dugc tao cAu hinh dé thuc hién xt ly gidm nhe
trén tin hi€u bang toan phan thir nhét, trong d6 tham sb giam nhe cla xtr
ly giam nhe duqc xac dinh theo hé sb dic trung;
mddun tinh toan, dugc tao cAu hinh dé tinh toén nang luong thir nhét
ctia tin hiéu bang toan phan thir nhét trai qua xi Iy giam nhe;
modun xtr Iy théng dai, duge tao ciu hinh dé thuc hién xt ly loc thong
dai trén tin hi¢éu 4m thanh diu vao dé thu dugc tin hiéu bing toan phén
thir hai, trong d6 |
mo&dun tinh toan con duoc tao‘céu hinh dé tinh to4n ning luong thir
hai ctia tin hiéu bing toan phan th{ hai; va
tinh toan ty 1€ nang luong cla nang luong th{ hai cta tin hiéu bing
toan phﬁn thit hai trén ning luong thi nhét cia tin hiéu bing toan phén
tht nhat; va
modun g, dugc tao ciu hinh dé gui dén thiét bi giai ma, dong bit dén
tir ma héa tin hiéu 4m thanh du vao, trong d6 dong bit bao gdm hé sb
dic trung, thong tin ma héa bang cao tin, va ty 16 ning lugng cia tin hiéu

am thanh dau vao.

12. Thiét bi ma héa theo diém 11, con bao gém médun x4c dinh tham s
gidm nhe, dugc tao c4u hinh dé:

thu thép s6 lugng hé s6 dic trung;

x4c dinh gia tri trung binh cta cac hé s dic trung theo cac hé sb dic
trung va s lugng hé sb dic trung; va

xac dinh tham s gidm nhe theo gia tri trung binh cia cic hé sb dic
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trung.

13. Thiét bj ma héa theo diém 11 hodc 12, trong d6 mddun ma héa thi
hai dugc tao ciu hinh cy thé dé:

xac dinh, theo tin hiéu bang cao tan, hé s6 LPC va tin hiéu kich thich
bang toan phan dugc sir dung dé dur bao tin hiéu béng toan phin; va

thuc hién xir Iy ma héa trén hé sé LPC va tin hiéu kich thich bang toan

phan d thu duoc tin hiéu bang toan phén thir nhét.

14. Thiét bi ma hoa theo diém bét ky trong sb cac diém tir 11 dén 13,
trong d6 médun xir Iy giam nhe duoc tao ciu hinh cu thé dé:

thuc hién hiéu chinh chuyén dong phé tin sd trén tin hiéu bang toan
phan thir nhét thu duoc bdi médun m3 hoa thir hai, va thuc hién xir ly
phan xa phé tan sd trén tin hiéu bing toan phan thir nhit dugc hidu chinh;
va

thyc hién xr Iy gidm nhe trén tin hiéu bing toan phin thir nhét da trai

qua xir ly phan xa phé tan sb.

15. Thiét bi ma héa theo diém bét ky trong s6 céc didm tir 11 dén 14,
trong d6 hé sb dic trung dugc sir dung dé phan xa dic trung cua tin hiéu
‘am thanh, va bao gdm hé sb thanh 4m, d6 nghiéng phd, ning luong trung

binh ngan han, hoac toc d§ di€ém vé khong ngén han.

16. Thiét bi giai ma bao gdm:

moédun nhin, duge tao ciu hinh dé nhan dong bit tin hiéu am thanh
dugc giri bang thiét bi ma hoa, trong d6 dong bit tin hi€u am thanh bao
gbm hé sé dic trung, thong tin m3 hoéa biang cao tin, va ty 18 ning lugng
cua tin hi€u 4m thanh tuong Gng v&i dong bit tin hiéu 4m thanh,;

modun gidi mé th nhat, dugc tao cau hinh dé thyc hién giai ma bang
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tn b thép trén dong bit tin hiéu 4m thanh nho st dung hé sb dic trung
dé thu thap tin hiéu bing tn s thap;
mddun giai ma th hai, dugc tao ciu hinh dé: thuc hién giai ma bang
cao tdn trén dong bit tin hiéu 4m thanh nhd st dung thong tin mi hoéa
bang cao tin dé thu thap tin hiéu bing cao tin, va
thuc hién du bao phé trdi rdng trén tin hi€u bang cao tan dé thu duoc
tin hiéu bang toan phan thir nhit;
mddun x&r Iy gidm nhe, dugc tao cAu hinh d& thyuc hién xir Iy gidm nhe
trén tin hiéu biang toan phan thir nhit, trong d6 tham sd giam nhe cua xir
ly giam nhe duoc xac dinh theo hé s dic trung;
modun tinh todn, duogc tao cAu hinh dé tinh toan nang lugng thi nhét
ctia tin hidu bang toan phan thir nhét trai qua xtt 1y giam nhe; va
thu thép tin hiéu bang toan phan thir hai theo ty 18 ning luong co trong
dong bit tin hi¢u 4m thanh, tin hiéu bing toan phin thi nhét trai qua xir ly
giam nhe, va ning lugng thir nhit, trong d6 ty 18 ning lwong 1a ty 18 nang
lugng cla ning lugng cla tin hiéu bing toan phan thtr hai trén ning
‘luong thir nhit; va '
mddun khéi phuc, dugc tao cdu hinh dé khoi phuc tin hiéu 4m thanh
tuong ing véi dong bit tin hidu 4m thanh theo tin hiéu bing toan phan thi

hai, tin hi¢u bang tan so thap, va tin hi€u bing cao tan.

17. Thiét bi giai ma theo diém 16, con bao gém mddun x4c dinh tham sb
giam nhe, dugc tao cAu hinh dé:

thu thap s lugng hé sb dic trung thong qua giai ma;

x4c dinh gia tri trung binh ciia cic hé sd dic trung theo cac hé sb dic
trung va s6 lugng hé sb dic trung; va

x4c dinh tham s giam nhe theo gi tri trung binh cta cac hé sb dic

trung.
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18. Thiét bi giai ma theo didm 16 hodc 17, trong d6 médun gii ma thi
hai dugc tao ciu hinh cu thé dé:

xé4c dinh, theo tin hiéu bing cao tin, hé s6 LPC va tin hiéu kich thich
biang toan phan duoc st dung dé du béo tin hiéu bang toan phin; va

thuc hién x Iy ma hoa trén hé s6 LPC va tin hiéu kich thich bang toan

phan dé thu duoc tin hiéu bang toan phan thir nhét.

-19. Thiét bj giai mi theo diém bét ky trong sb cac didm tir 16 dén 18,
trong d6 médun xtt 1y giam nhe duoc tao ciu hinh cu thé dé:
thuc hién hiéu chinh chuyén dong phé tin sb trén tin hiéu bing toan
phén thir nhét, va thuc hién xir Iy phan xa phd tan sb trén tin hiéu bing
toan phén tht nhit dugc hiéu chinh; va
fhuc hién xtr Iy giam nhe trén tin hiéu bing toan phén thr nhét da trai

qua xtr Iy phan xa phd tan sé.

20. Thiét bj giai ma theo diém bét ky trong sé cac diém tir 16 dén 19,
trong d6 hé sé dic trung duoc sir dung dé phan xa dic trung cia tin hiéu
4m thanh, va bao gdm hé sb thanh 4m, d6 nghiéng phd, ning luong trung

binh ngén han, hoic téc d0 diém vé khong ngén han.
21. Hé thdng ma hoéa/giai m3, bao gdm thiét bj ma héa theo diém bat ky

trong sb cac diém tir 11 dén 15 va thiét bj giai ma theo diém bt ky trong

sb cac diém tir 16 dén 20.
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