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(57) Sang ché dé cap dén phuong phap xtr 1y tin hiéu audio da kénh, bo ma hoa, bo giai
ma, va hé thong ma hoa va giai méa va dé cap dén linh vuc ky thuat ma hoa va giai ma
audio, dé khic phuc nhuoc diém trong linh vuc ky thuat da biét 14 tin hiéu audio khong thé
dugc truyén mot cach gian doan trong hé thdng truyén thong audio da kénh. B6 ma hoa
bao gé)m bd phan phat hién tin hi¢u va bd phan ma hda tin hiéu. B phan ma hoéa tin hi¢u
duoc tao cdu hinh dé: khi bo phan phat hién tin hi¢u phat hién rﬁng tin hiéu dugc gidm muc
khung thir N bao gdom tin hiéu giong noéi, ma héa tin hiéu dugc giam mic khung thir N;
hodc khi bd phan phat hién tin hi¢u phat hién ré“mg tin hiéu dugc gidm muc khung tht N
khong bao gom tin hiéu giong noéi: ma hoa tin hiéu duoc giam mirc khung thir N néu bd
phan phét hién tin hiéu x4c dinh rang tin hiéu dugc giam mirc khung tha N théa mén diéu
kién ma héa khung audio thiét dat trudce, hodc bo qua vi¢c ma hoa tin hi¢u dugc gidm muirc
khung th N néu bod phan phat hién tin hiéu xac dinh réng tin hiéu duoc gidm muc khung
thir N khong théa min diéu kién ma héa khung audio thiét dit truéc. Theo giai phap ky
thuat nay, boi vi viéc ma hoéa trén tin hiéu dugce giam muc la gian doan, van dé trong linh
vuc ,ky thuat d3 biét 1a tin hiéu audio khong thé duoc truyén mot cach gidn doan dugc giai
quyét.
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Linh vue k§ thuit dwoc dé cap

Sang ché dé cap dén linh vuc k§ thuit ma héa va giai méi audio, va cu
thé, sang ché d& cap dén phuong phép, thiét bi va hé théng xu ly tin hiéu audio
da kénh.

Tinh trang k§ thuét cia sang ché

Trong truyén thong audio, dé nang cao dung luong cta hé théng truyén
thong, thong thuong, dau truyén dau tién ma héa mdi khung cia tin hiéu audio
gbc can duogc truyén, va sau dé truyén tin hiéu audio. Tin hiéu audio duoc nén
nho viéc ma hda. Sau khi thu tin hiéu, dau thu giai ma tin hiéu thu duoc, va khoi
phuc tin hiéu audio géc. Pé thuc hién nén tbi da trén tin hiéu audio, cic loai ma
héa khac nhau dugc st dung cho cac loai tin hi¢u audio khac nhau. Trong linh
vuc k¥ thuat da biét, khi tin hiéu audio 1a tin hiéu giong ndi, cach ma hoa lién
tuc thudong duoc st dung, nghia 13, mdi khung cua tin hiéu giong néi dugc ma
héa; khi tin hiéu audio 1a tin hiéu nhiéu, cach m4i hoéa gian doan thuong dugc st
dung dé ma hoa tin hiéu nhiéu, nghia la, mot khung cuda tin hiéu nhiéu dugc ma
héa clr sau mot vai khung cia cac tin hiéu nhiéu. Vi du, tin hiéu nhiéu dugc ma
héa ctr sau sau khung. Sau khi khung thu nhét cda tin hiéu hhidu dugc m3 hoa,
khung tht hai cta tin hiéu nhidu dén khung th& bay cta tin hidu nhiéu khéng
duoc ma hoa, va khung thtr tdm cuda tin hiéu nhiéu dugc ma hoa. Khung tha hai
dén khung thr bay 13 sau khung khong c6 dit liéu (No_Data). Cu thé, tin hiéu
audio 13 tin hiéu audio 4m thanh phang (mono).

V6i su phat trién cta cac ky thuat truyén théng audio, hé théng truyén
thong audio con c6 cach truyén thong dic biét: truyén théng am thanh ndi

(stereo). Truyén thong 4m thanh ndi 13 truyén thong kénh d6i dugc st dung nhu

_2-



35860

mdt vi du. Hai kénh bao gém kénh thir nhit va kénh thi hai. Pau truyén thu
nhén, theo tin hiéu giong ndi khung thr n trén kénh thtr nhét va tin hiéu giong
n6i khung thir n trén kénh thi hai, théng sé am thanh ndi duoc sir dung dé tron
tin hiéu giong néi khung th n trén kénh thir nhat va tin hiéu giong néi khung
thr n trén kénh thr hai vao trong mot khung ctia tin hiéu dugc giam muec, trong
d6 tin hiéu duoc giam muec la tin hiéu 4m thanh phing. Sau d6, dau truyén tron
cac tin hiéu giong noi khung th n trén hai kénh vao trong mot khung cua tin
hiéu duoc giam mirc, trong d6 n 1a sb nguyén duong 16n hon 0, sau d6 ma hoa
khung cuta tin hi¢u dugc gidm muec, va cudi cung, gui tin hiéu dugc gidm muic
duoc ma hda va thong s6 Am thanh ndi dén dau thu. Sau khi thu tin hiéu duoc
giam muc dugc ma hda va thong s6 4m thanh ndi, dau thu giai ma tin hiéu duogc
giam muc dugc ma hoa, va khoi phuc tin hiéu dugc gidm murc dén tin hiéu kénh
d6i theo thong s6 am thanh ndi. So véi cach truyén trong d6 méi khung cuta tin
hiéu giong noi trén hai kénh dugc ma hoa, theo cach truyén nay, sb lugng cac bit
duoc truyén bi giam manh nho thyc hién viéc nén.

Tuy nhién, khi tin hiéu nhidu duoc truyén trong khi truyén thong 4m
thanh ndi, néu cung mdt cach méa hdéa duge sir dung nhu cach ma hoa ddi véi tin
hiéu giong nodi, va cach ma hda gian doan dugc st dung trong am thanh phing
duoc Gmg dung truc tiép dén truyén thong 4m thanh noi, dau thu khong thé khoi

phuc tin hiéu nhiéu, dén dén trai nghiém thip cta ngudi ding dau thu.

Ban chit k§ thuit cia sang ché

Sang ché dé xuit phuong phap, thiét bi va hé théng xu 1y tin hiéu
audio da kénh, dé khic phuc nhuoc diém trong linh vuc ky thuat di biét 1a tin
hidu audio khong thé duoc truyén mot cach gian doan trong hé thdng truyén
thong audio da kénh.

Theo khia canh thir nhat, sang ché dé xuit phuong phap xu 1y tin hidu
audio da kénh, phuong phap nay bao gébm cac budc: phat hién, boi béo mi hoa,
tin hidu duoc giam mic khung th N bao gdém tin hiéu giong néi hay khong; va

ma hoa tin hiéu duge giam muic khung thir N khi phat hién rang tin hiéu dugc
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giam murc khung tht N bao gdm tin hidu giong néi; hodc khi phét hién rang tin
hiéu dugc giam muac khung tha N khong bao gbm tin hiéu giong noi: ma hoéa tin
hidu duoc giam mirc khung thir N néu xé4c dinh rang tin hidu duogc giam muc
khung thtt N thoa man diéu kién ma hda khung audio thiét dat trude, hodc bo
qua viéc ma hoéa tin hiéu dugc gidm muire khung thar N néu x4c dinh rang tin hidu
dugc giam muc khung tht N khong théa man diéu kién ma héa khung audio
thiét dat trudc, trong dé tin hiéu dugc giam muc khung thr N nhan dugc sau khi
céc tin hiéu audio khung tht N trén hai trong s6 céc kénh dugc tron dya vao
thuat toan thit nhét dinh trude, va N 1a s6 nguyén duong 16n hon 0.

B0 ma hoa ma hoa tin hiéu dugc giam muc chi khi tin hiéu dugc giam
mic bao gdm tin hiéu giong néi hodc tin hiéu dugc giam muc thoa méan didu
kién ma hoa khung audio thiét dat trudc; néu khong thi bd ma hoa khong ma hoa
tin hiéu dugc giam muc, sao cho by ma hoa thuc hién viéc ma hda gian doan
trén tin hiéu dugc gidm muc, va hiéu qua nén tin hi€u duoc giam muc dugc
nang cao.

Céan luu y rang theo cac phuong 4n clia séng ché, diéu kién ma hoa
khung audio thiét dit truéc bao gdm tin hiéu dugc giam mirc khung thir nhat.
Nghia 13, khi tin hiéu dugc giam mutrc khung thu nhit khong bao gdm tin hiéu
giong noi, nhung tin hiéu dugc giam muc khung tha nhét thoa man diéu kién ma
hoa khung audio thiét dat trude, tin hiéu duge giam mutc khung thu nhat dugc
ma hoa.

Dua vao khia canh thur nhét, dé nang cao hiéu qua nén tin hiéu dugc
giam murc t6i mc cao hon, mot cach tiy chon, bd ma héa ma hoa tin hi¢u dugc
giam muc khung thr N theo tdc do6 ma héa khung giong néi thiét dat trudce khi
phat hién rang tin hiéu dugc giam mirc khung thit N bao gdm tin hiéu giong noéi;
hodc khi phét hién rang tin hiéu dugc giam mirc khung thtt N khéng bao gbm tin
hiéu giong ndi: ma hoa tin hiéu dugce giam mic khung thtr N theo tbc d6 ma hoa
khung giong noéi thiét dat trudc néu x4c dinh ring tin hiéu dugc giam muc khung
thtt N thoa man diéu kién ma hoa khung giong néi thiét dat trude, hodc ma hoa

tin hiéu duoc giam mirc khung thtr N theo tdc d6 ma héa SID thiét dat trude néu
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x4c dinh rang tin hiéu dugc giam mic khung thtr N khong théa man diéu kién
m3 hoa khung giong néi thiét dat trudc, nhung théa man diéu kién ma héa SID
thiét dat trudce, trong dé tdc d6 ma héa SID nho hon tdc d6 ma hoa khung giong
noi.

Cén hiéu r%mg trong qua trinh thuc hién cu thé, néu xac dinh duoc r.'?lng
tin hiéu dugc giam muc khung tht N khong théa man diéu kién ma héa khung
giong néi thiét dat trudc, nhung théa man didu kién ma hoa SID thiét dat trude,
viéc ma hda SID duoc thuc hién trén tin hiéu duge giam muc khung thi N theo
tdc dd ma hoa SID thiét dat trude. So véi ma hoa tin hiéu giong néi, ma héa SID
con nang cao hiéu qua nén tin hiéu dugc giam murc. Ngoai ra, can luu ¥ rang
theo khia canh thir nhit va giai phap k¥ thuat, d& tranh viéc bo giai ma khong thé
khéi phuc tin hiéu dugc giam muc, tdp thong s6 am thanh ndi can dugc ma hoéa
thém.

Dua vao khia canh thu nhét, dé nang cao thém hiéu qua nén cua hé
théng truyén thong da kénh, mdt cach tuy chon, bd ma hoa thuc hién viéc ma
hoéa gian doan trén tap thong s6 4m thanh ndi. Cu thé 13, bd ma héa thu nhan tap
thong sd 4m thanh ndi khung thir N theo céc tin hiéu audio khung thir N; va ma
héa tip thong s am thanh ndi khung thir N khi phét hién rang tin hiéu dugc
giam muc khung thr N bao gbm tin hiéu giong néi; hosc khi phat hién rang tin
hiéu dugc giam muac khung thad N khong bao gdm tin hiéu giong noi: néu xéac
dinh ring tap thong sé 4m thanh ndi khung th N thoéa méan diéu kién ma héa
thong s6 am thanh ndi thiét dit trude, ma héa it nhat mot thong s6 4m thanh noi
trong tap thong s6 am thanh nbi khung thtr N, hoac néu xac dinh réng tap thong
s6 4m thanh ndi khung thr N khong théa méin didu kién ma hoa thong sd am
thanh ndi thiét dat trude, bd qua viéc ma hoa tap thong s6 Am thanh ndi, trong do
tap thong s6 4m thanh nbi khung thtt N bao gom Z thoéng sb élh thanh ndi, Z
thong sé 4m thanh ndi bao gém théng 36 dugce st dung khi bd ma héa tron cac
tin hiéu audio khung tht N dya vao thuat toan dinh trude, va Z la ) nguyén
duong 16n hon 0.

Dua vao khia canh thu nhét, mét cach tuy chon, dé nang cao hon nita
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hiéu qua nén cua hé théng truyén thong da kénh, trude khi ma hoa it nhét mot
thong s6 4m thanh ndi trong tap thong sd 4m thanh ndi khung thit N, bd ma hoa
thu nhan X thong sb 4m thanh nbi dich theo Z thong s6 am thanh ndi trong tap
thong s& 4m thanh ndi khung tha N dua vao quy tac giam kich thuéc thong 56
am thanh ndi thiét dat trude, va sau d6 ma hoa X thong s6 Am thanh ndi dich,
trong d6 X 1a s6 nguyén duong 1én hon 0 va nhé hon hodc bing Z.

Quy tic giam kich thudc théng s6 4m thanh ndi thiét dit trudc c6 thé
14 loai thong sb am thanh ndi thiét dat true. Nghia 1, X thong s6 4m thanh noi
dich thoa man loai thong s6 am thanh ndi thiét dat trude duoce lua chon tir tap
thong s6 am thanh ndi khung thi N. Theo cch khéc, quy téc giam kich thudc
thong sé 4m thanh ndi thiét dat trudce 1a sé lugng cac thong sd 4m thanh noi thiét
dat trude. Nghia 14, X thong sé 4m thanh néi dich dugc lua chon tir tap thong sb
4m thanh ndi khung thir N. Theo cach khéc, quy tdc giam kich thudc thong sd
am thanh ndi thiét dit trude 1a lam giam b6t do phan giai mién thoi gian hogdc
mién tin s& dbi véi it nhdt mot thong sé am thanh ndi trong tip thong s6 am
thanh ndi khung tht N. Nghia 13, X théng sb 4m thanh ndi dich dugc xac dinh
dua vao Z thong sb am thanh noi theo d6 phan giai mién thoi gian hodc mién tan
s6 duoc giam bat clia it nhét mot thong sé 4m thanh ndi.

Dua vao khia canh tht nhét, mot cach tuy chon, phuong phap dudi day
6 thé con duge st dung dé nang cao hidu qua nén ctia hé théng truyén thong da
kénh:

khi phat hién rang céc tin hiéu audio khung th N bao gbm tin hiéu

giong ndi: bd ma hoa thu nhan tap thong s6 Am thanh ndi khung thtr N theo céc
tin hiéu audio khung thir N dua theo cach tao tap thong s6 Am thanh ndi thtr nhét,
va mé héa tap thong sé 4m thanh ndi khung tht N; hodc khi phét hién rang cac
tin hiéu audio khung thar N khong bao g6m tin hiéu giong néi: néu xé4c dinh rang
c4c tin hidu audio khung thir N théa man diéu kién ma héa khung giong néi thiét
dat trude, bo ma hoa thu nhan tap thong s6 4m thanh ndi khung tha N theo céc
tin hiéu audio khung thitr N dua theo cach tao tap thong s6 Am thanh ndi thi nhét,

va mi hoa tap thong s6 4m thanh ndi khung thtr N; hoac néu xac dinh rang cac
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tin hiéu audio khung thtt N khéng théa man diéu kién ma héa khung giong néi
thiét dit trude, b ma hoa thu nhan tip théng sb 4m thanh ndi khung thir N theo
c4c tin hiéu audio khung thtr N dura theo cach tao tap thong s6 4m thanh noi thi
hai, v& ma héa it nhdt mot théng sb 4m thanh nbi trong tip thong s6 Am thanh
ndi khung thtr N khi x4c dinh ring tap thong sé 4m thanh néi khung thtr N thoa
man diéu kién ma hoa thong s6 Am thanh noi thiét dat trude, hodc bod mé hoa
khong ma hoa tap thong sb 4m thanh nbi khi tép thong sé 4m thanh ndi khung
tha N khong thoa man didu kién ma hoa thong s6 am thanh ndi thiét dat trudc;
trong do

cach tao tap thong sb 4m thanh ndi tha nhit va cach tao tap thong sb
4m thanh néi thtt hai théa mén it nhit mot trong s cc didu kién dudi day:

s6 luong cac loai théng s6 4m thanh ndi duogc bao gdm trong tap
thong s6 4m thanh ndi va duge quy dinh theo cach tao tap thong s6 4m thanh nbi
th& nhat khong nhé hon sb luong cac loai thong s6 4m thanh néi dugc bao gém
trong tap théng s6 4m thanh ndi va duoc quy dinh theo cach tao tip thong s6 4m
thanh ndi tht hai, sé luong cac théng s6 am thanh ndi duge bao gbm trong tap
thong sé am thanh ndi va dugc quy dinh theo cach tao tép thong s6 4m thanh ndi
thr nhat khong nho hon sé luong cac thong s6 am thanh ndi duoc bao gom trong
tap thong s6 4m thanh ndi va duoc quy dinh theo cach tao tap thong s6 4m thanh
ndi th hai, do phan giai mién thoi gian cia théng s6 4m thanh no6i va duge quy
dinh theo cach tao tap thong s6 4m thanh ndi thir nhat khong thép hon d6 phan
giai mién thoi gian ctia thong s6 4m thanh ndi twong tng va duoc quy dinh theo
cach tao tap thong s6 am thanh ndi tha hai, hodc do phan giai mién tan s cua
thong sé am thanh ndi va dugc quy dinh theo cach tao tap thong s6 4m thanh noi
thtr nhat khong thdp hon do phan giai mién tan sé cta théng s6 am thanh ndi
tuong Ung va dugc quy dinh theo cach tao tap thong s6 4m thanh ndi thi hai.

Dua vao khia canh tht nhét, mot cach tuy chon, khi tin hiéu duoc giam

murc khung th N bao gém tin hiéu giong néi, bd ma héa ma hoéa tip thong 5O
am thanh ndi khung thi N theo cach ma héa thi nhat; va khi tin hiéu dugc giam

murc khung tht N thoa mén diéu kién ma héa khung giong néi, b ma héa ma
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héa it nhdt mot thong s6 am thanh ndi trong tap thong s6 4m thanh n6i khung
thir N theo ciach ma hda thi nhét; hodc khi tin hidu duoc giam mirec khung thit N
khong thoa man diéu kién ma hoa khung giong néi, bd ma hda mi hoa it nhét
mot thong sé 4m thanh ndi trong tap thong s6 am thanh néi khung thr N theo
cach ma hoa th hai; trong do

téc d6 ma hoéa dugc quy dinh theo cach ma héa thir nhat khong nhd
hon tdc dd ma héa duoc quy dinh theo cach ma hda thir hai; va/hoac ddi véi
thong sé 4m thanh ndi bat ky trong tap thong s6 am thanh ndi khung thir N, do
chinh x4c luong tr hoa dugc quy dinh theo cach ma hoéa thu nhét khong thap
hon dd chinh x4c luong tr hoa duge quy dinh theo cach ma héa thir hai.

Vi du, tap thong sb am thanh ndi khung thir N bao gdm IPD va ITD.
Do chinh x4c lugng tir hda IPD dugc quy dinh theo cdch ma hoa thir nhat khéng
thép hon do chinh x4c luong tr hoa IPD dugce quy dinh theo cach ma hoa thir hai,
va do chinh x4c luong tor hoa ITD duge quy dinh theo cach ma hoa tht nhét
khéng thap hon do chinh xac lugng tir héa ITD dugc quy dinh theo cach ma hoa
th{r hai.

Dua vao khia canh thtr nhét, mot cach tiy chon, néi chung, néu it nhat
mdt thong s6 4m thanh ndi trong tip thong s Am thanh ndi khung thtr N bao
gdm do léch muc lién kénh ILD, didu kién ma héa thong sé 4m thanh noi thiét
dat trude bao gom D. = Do,

trong do D, bidu dién mtrc d6 ma boi dé ILD 1éch khoi chuan thi
nhét, chudn tht nhat duge xac dinh dua vao thuét toan thr hai dinh trude theo
céc tap thong sb 4m thanh ndi khung T trude tap thong s6 am thanh ndi khung
tha N, va T 1a s6 nguyén duong 16n hon 0;

néu it nhat mot thong sd am thanh ndi trong tép thong s6 am thanh
ndi khung thtr N bao gdm do léch thoi gian lién kénh ITD, diéu kién ma héa
thong s6 4m thanh ndi thiét dat trude bao gdm D, > D,

trong d6 », biéu didn mic d6 ma boi d6 ITD léch khoi chuan thir
hai, chuan tht hai dugc xac dinh dua vao thuat toan thr ba dinh trudce theo céc

tap thong s6 4m thanh ndi khung T trude tap thong s6 4m thanh noi khung tha N,
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va T 1a s6 nguyén duong 16n hon 0; hoic
néu it nhit mot thong s6 am thanh ndi trong tap thong s6 am thanh
ndi khung thtr N bao gdm dé léch pha lién kénh IPD, diéu kién ma héa thong sb
am thanh ndi thiét dat true bao gdbm D, > D,, |
trong do D, biéu dién mc dd ma bsi d6 IPD léch khoi chuén tha
ba, chuén thtr ba duoc xac dinh dya vao thuat toan thit tu dinh trudc theo cac tap
thong s6 4m thanh noi khung T trude tip thong s6 4m thanh néi khung thtr N, va
T 1a s6 nguyén duong 16n hon 0.
Thuat todn thir hai, thuat toan th ba, va thuat toan tht tu can duoc
thiét dat trude theo tinh trang thuc té.
Mot cach tay chon, »,, D,, va D, lan lugt thoa man cac biéu thire
dudi day:
Y 1

D, = (ILD(m) —?i ILDY(m));

m=0

,
D, = ITD —711?2 11D (m) ; va

=1

M-1 1

D, > (IPD(m)—- - IZ IPDY 1 (m)),

=0
trong do ILD(m) 13 46 1&éch mtc dugce tao ra khi cac tin hi¢u audio
khung thtt N dugc truyén mot cach tuong tng trén hai kénh trong dai tan con
tht m, M la téng ) lugng cac dai tdn con duoc chiém gilt dé truyén cac tin hiéu
1 T
— > ILD""(m) )
audio khung tha N, 1A la tri sO trung binh cta cac ILD trong cac tap

thong s6 4m thanh no6i khung T trudc tap thong s6 4m thanh ndi khung tht N

. , . A A . (=1 N AA 1A
trong dai tan con tht m, T la so0 nguyén duong 16n hon 0, ILD™(m) 13 d6 léch
muc duoc tao ra khi céc tin hiéu audio khung tha t trudc cac tin hiéu audio
khung thtt N dugc truyén mot cch tuong tng trén hai kénh trong dai tdn con

ther m, ITD 1a do 1éch thoi gian dugc tao ra khi cac tin hiéu audio khung tht N

T
. s prpin )
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cua cac ITD trong céc tip thong sé 4m thanh ndi khung T trude tap thong sb 4m
thanh ndi khung tha N, /7D 13 d6 1éch thoi gian duogce tao ra khi céc tin hiéu
audio khung thu t trude cac tin hiéu audio khung tha N duoc truyén mot cach
tuong ing trén hai kénh, IPD(m) 13 d6 1éch pha dugc tao ra khi mat s6 tin hiéu
audio khung thtr N dugc truyén mot cach tuong Gng trén hai kénh trong dai tin
1 &
— > IPD" (m) )
con thit m, 7 la tr1 s6 trung binh cta cac IPD trong cac tdp thong
36 4&m thanh ndi khung T trude tip thong s6 4m thanh ndi khung thir N trong dai

PD"

2 . \ 1] < 3 1A ., . n .
tan con thr m, va (m) 13 do léch pha dugc tao ra khi cac tin hi¢u audio

khung th@r t trude cdc tin hiéu audio khung tht N duoc truyén mét cach tuong
g trén hai kénh trong dai tan con thi m. \

Theo khia canh thir hai, sang ché d& xuit phuong phap xir ly tin hiéu
audio da kénh, phuong phap nay bao gdm céc budc: thu, béi bo giai ma, dong
bit, trong d6 dong bit bao gdm it nhat hai khung, it nhét hai khung bao gom it
nhit mot khung loai tht nhit va it nhdt mot khung loai thir hai, khung loai tha
nhét bao gom tin hiéu duoc giadm muec, va khung loai thit hai khéng bao gém tin
hiéu duoc giam muc; va ddi véi dong bit khung thi N, trong d6 N 1a sé nguyén
duong 16n hon 1, giai ma, boi bd giai ma, dong bit khung thir N néu xac dinh
rang dong bit khung thtt N 1a khung loai thtr nhét, dé thu nhan tin hiéu dugc
giam murc khung thit N; hodc néu xac dinh rang dong bit khung thir N 1a khung
loai thr hai, x4c dinh, bdi bo giai ma theo quy tic thir nhét thiét dat trudc, cac
tin hiéu duoc giam muc m khung trong it nhat tin hiéu duoc giam mite mot
khung trudc tin hi¢u dugc giam mtc khung th N, va thu nhéan tin hi¢u dugc
giam muc khung tht N theo cac tin hi¢u dugc gidm mtc m khung dua vao thuat
toan tht nhat dinh trudc, trong d6 m 1 sé nguyén duong 16n hon 0, va tin hiéu
duoc giam muc khung thir N nhan duoc boi bd ma héa bing cach tron céc tin
hiéu audio khung tht N trén hai trong sé cac kénh dwa vao thuit toan tht hai
dinh trudec.

Dong bit dugc thu bai b giai mad bao gdm khung loai thér nhat va

khung loai tht hai, khung loai thé nhit bao gdm tin hiéu dugc giam muc, va
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khung loai thtr hai khong bao gom tin hidu dugc giam mirc. Nghia 1a, b ma hoa
khong ma hoa mdi khung cuda tin hiéu duge giam mutrc. Do d9, viéc truyén gian
doan trén tin hiéu duoc gidm muc duge thuce hién, va hiéu qua nén tin hi¢u duge
giam muc cua hé théng truyén thong audio da kénh dugc nang cao.

Céan luu y ring theo cac phuong 4n cla sang ché, dong bit khung thir
nhét 12 khung loai tht nhat. Cu thé 13, dé khoi phuc tin hiéu dugc giam mtuc thu
nhan duge thanh cac tin hiéu audio trén hai kénh sau khi dong bit khung thu
nhét dugc giai ma, dong bit khung thir nhit con cin bao gdm tap thong s6 am
thanh ndi. Cu thé 1, boi vi khung loai thir nhat bao gdm tin hidu dugc giam mirc
va khung loai thu hai khong bao gbm tin hiu duge gidm muc, kich thudc cla
khung loai thit nhét 16n hon kich thuée ctia khung loai thi hai. Bo giai mé c6 thé
xé4c dinh, theo kich thuéc ctia dong bit khung thr N, xem dong bit khung thtt N
la khung loai thtt nhat hodic khung loai th hai. Ngoai ra, bit c& ¢6 the con dugc
g6i trong dong bit khung thtr N. B gidi ma giai mé mot phan dong bit khung
thir N, dé& thu nhan bit cd. Néu bit co chi béo rang dong bit khung thu N 1a
khung loai thtr nhat, b giai ma giai ma dong bit khung thtr N, d¢ thu nhén tin
hiéu duoc giam mérc khung thir N. Néu bit c& chi bo rang dong bit khung thit N
1a khung loai thtr hai, b giai ma thu nhén tin hiéu dugc giam muc khung thar N
theothuéttoénthﬁfnhétdhﬂltnléc.

Dua vao khia canh th hai, dé khoi phuc tin hiéu dugc giam murc thanh
cac tin hiéu audio trén hai kénh, va dam bao chét luong truyén thong cta céc tin
hiéu audio, mot cach tuy chon, khung loai thtr nhét bao gém ca tin hiéu duoc
giam muc va tap thong s6 am thanh ndi, va khung loai thtr hai bao gb6m tap
thong sb6 am thanh ndi, nhung khéng bao gbm tin hidu dugc giam muc; va néu
xé4c dinh rang dong bit khung thtr N 1a khung loai th{r nhét, sau khi giai ma dong
bit khung thir N, bo giai ma thu nhan ca tin hiéu duge gidm mirc khung thir N va
tap thong s6 am thanh ndi khung thit N, va khoi phuc tin hiéu dugc giam mic
khung thr N thanh céc tin hi¢u audio khung thir N theo it nhat mot théﬁg s6 4m
thanh ndi trong tap thong s6 am thanh ndi khung thr N dua vao thuét toan tha

ba dinh truéc; hodc néu xac dinh rang dong bit khung tha N 1a khung loai tha

-11-



35860

hai, bd giai ma giai ma dong bit khung thir N, d& thu nhan tap thong s am thanh
ndi khung thtr N, va thu nhén tin hiéu duoc giam mirc khung thir N dya vao
thuéat toan thu nhét dinh trude. Sau dé, bd giai ma khoi phuc tin hiéu duge giam
murc khung thr N thanh céc tin hiéu audio khung thir N theo it nhit mot thong sd
am thanh ndi trong tap thong s 4m thanh ndi khung tha N dua vao thuat toan
thir ba dinh trudc.

Dua vao khia canh thir hai, dé khoi phuc tin hiéu d{IQ'C giam muc thanh
c4c tin hiéu audio trén hai kénh, va dam bao chét luong truyén théng cua cac tin
hiéu audio, mot cach tuy chon, khung loai thur nhét bao gém ca tin hiéu duoc
giam muc va tap thong s6 Am thanh ndi, va khung loai tht‘hai khong bao gém
tin hiéu dugc gidm muc cling nhu tap thong s6 am thanh ndi; va néu xac dinh
rang dong bit khung thir N 1a khung loai thir nhét, bo giai ma giai ma dong bit
khung thr N, dé thu nhan ca tin hiéu dugc gidm murc khung tht N va tap thong
s6 Am thanh noi khung thtr N, va sau d6 khoi phuc tin hiéu duoc giam mirc
khung tht N thanh céc tin hiéu audio khung thtr N theo it nhét mot thong sd 4m
thanh ndi trong tap thong s6 4m thanh ndi khung thit N dua vao thuét toan thir
ba; hoac néu xéc dinh réng dong bit khung thir N 1a khung loai thir hai, b giai
m3 thu nhan tin hiéu duoc giam mtrc khung tht N dya vao thuit toan tha nhét
dinh trude, xac dinh, theo quy téc thir hai thiét dit trude, cac tap théng sé am
thanh ndi k khung (k-frame) trong it nhét céc tip thong s6 4m thanh ndi mot
khung trudc tap thong s6 4m thanh no6i khung tht N, thu nhan tap thong s6 am
thanh ndi khung thir N theo céc tip thong s6 Am thanh ndi k khung dua vao thuét
toan tht tu dinh trude, va sau d6 khoi phuc tin hiéu dugce giam mutrc khung thir N
thanh céc tin hicu audio khung thir N theo it nht mét théng s6 m thanh ndi
trong tap thong s6 am thanh ndi khung thtr N dua vao thuat toan tht ba, trong do
k 14 s6 nguyén duong 1én hon 0.

Dua vao khia canh thir hai, dé khoi phuc tin hiéu dugc giam muc thanh
céc tin hidu audio trén hai kénh, va dam bao chat lugng truyén thong ctia cac tin
hiéu audio, mot cach tuy chon, khung loai thir nhét bao gém ca tin hiéu duoc

giam muc va tap thong s6 4m thanh ndi, khung loai thit ba bao gom tap thong s6
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4m thanh ndi, nhung khong bao gdm tin hiéu dugc giam mic, khung loai thir tu
khéng bao goém tin hiéu dugc giam mirc ciing nhu tap thong s6 4m thanh ndi, va
mdi trong s6 khung loai thir ba va khung loai thtt tu 12 mot trudng hop cia
khung loai thtr hai; va _

néu x4c dinh ring dong bit khung thir N 1a khung loai thr nhat, bo
giai ma giai ma dong bit khung thtr N, dé thu nhan ca tin hiéu dugc gidm mic
khung thtr N va tap thong s6 4m thanh ndi khung tha N, va khodi phuc tin hidu
dugc giam muc khung thi N thanh céc tin hiéu audio khung thr N theo it nhét
mdt thong sé 4m thanh ndi trong tap thong 6 4m thanh noi khung thir N’dl_vra vao
thudt toan thar ba; hoac

néu bd giai mé xac dinh rang dong bit khung tht N 1a khung loai thu
hai, hai truong hop dudi day dugce bao gdm:

khi x4c dinh rang dong bit khung thtr N 13 khung loai tht ba, by giai
ma giai ma dong bit khung thur N, dé thu nhan tap thong s6 am thanh n6i khung
th N, thu nhan tin hiéu dugc giam muc khung th N dua vao thuét toan tha
nhét dinh trude, va khoi phuc tin hiéu dugc giam murc khung thir N thanh cac tin
hidu audio khung th&r N theo it nhat mét thong s6 am thanh nbi trong tap thong
s6 4m thanh ndi khung thr N dua vao thuét toan thr ba; hodc

khi dong bit khung th@ N 1a khung loai thtr tu, bo gidi ma xac dinh,
theo quy tic thir hai thiét dat trudce, cac tip thong s6 4m thanh ndi k khung trong
it nhét cac tap thong sb am thanh ndi mot khung trude tap thong sé 4m thanh nbi
khung thi N, thu nhén tap thong s 4m thanh ndi khung thit N theo céc tap
thong s6 4m thanh noi k khung dua vao thuat toan tht tu dinh trude, trong do k
13 s6 nguyén duong 1én hon 0, thu nhan tin hiéu dugc giam muc khung tha N
dua vao thuat toan thur nhét dinh trude, va khoi phuc tin hiéu duoc giam muc
khung tht N thanh cac tin hi¢u audio khung thir N theo it nhit mot théng s6 4m
thanh noi trong tap thong sb am thanh ndi khung tht N dua vao thudt toan thur
ba.

Dua vao khia canh thi hai, dé khoi phuc tin hiéu dugc giam muc thanh

c4c tin hiéu audio trén hai kénh, va dam bao chat lugng truyén thong cua céc tin
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hiéu audio, mot cach tuy chon, khung loai thir ndm bao gém ca tin hiéu dugc
giam muc va tdp thong s6 4m thanh ndi, khung loai th&r sau bao gdém tin hiéu
duoc giam murc, nhung khong bao gom tép thong s6 4m thanh noi, mdi trong s6
khung loai thtt ndm va khung loai thtr sdu la mot truong hop ctia khung loai thir
nhét, va khung loai tht hai khong bao gdm tin hidu dugc gidm mirc cling nhu
tap thong sb &m thanh noi; va |

néu bo gidi ma xac dinh rang dong bit khung thir N 1a khung loai thi
nhét, hai trudng hop dudi diy duoc bao gom:

khi dong bit khung th@ N la khung loai thr nam, bd giai ma giai ma
dong bit khung tha N, dé thu nhén ca tin hiéu duoc giam muc khung thi N va
tap thong sb &m thanh ndi khung thtr N, va khoi phuc tin hiéu dugc giam mire
khung thtt N thanh céc tin hiéu audio khung thir N theo it nhit mot thong s6 &m
thanh ndi trong tap thong sb 4m thanh ndi khung thtt N dua vao thuat toan tha
ba; hoac

khi dong bit khung thtt N 1a khung loai thur sau, bo giai ma giai ma
dong bit khung tha N, dé thu nhén tin hiéu duoc giam muc khung ther N, x4c
dinh, theo quy tic thu hai thiét dat trude, cac tap théng s6 am thanh ndi k khung
trong it nhat cac tip thong s6 4m thanh ndi mét khung trude tap thong s6 4m
thanh ndi khung th N, thu nhan tip thong s6 4m thanh ndi khung thir N theo
cac tap thong s6 4m thanh ndi k khung dua vao thuét toan thur tu dinh trudc, va
khoi phuc tin hi¢u duge gidam mtrc khung thtr N thanh céc tin hiéu audio khung
thtr N theo it nhit mét thong sd am thanh néi trong tap théng s6 4m thanh nbi
khung tht N dua vao thuat toan thir ba; hodc

néu dong bit khung tht N 1a khung loai thtt hai, b giai ma thu nhan
tin hiéu dugce giam mac khung th N dya vao thuét toan thu nhét dinh trude, xac
dinh, theo quy téc thir hai thiét dat trude, céc tap thong s6 arm thanh noi k khung
trong it nhat cac tap thong sé6 &m thanh n6i mot khung trude tap thong sé am
thanh ndi khung thr N, thu nhén tip thong s6 4m thanh noi khung thtr N theo
cc tap thong sb 4m thanh ndi k khung dua vao thuat toan thir tu dinh trude, va

khoi phuc tin hi¢u duge giam muc khung tht N thanh céc tin hiéu audio khung
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thir N theo it nhat mot thong sb am thanh ndi trong tdp théng s6 4m thanh noi
khung th N dua vao thuat toan thir ba.

Dua vao khia canh thu hai, dé khoi phuc tin hiéu duogc giam muc thanh
c4c tin hiéu audio trén hai kénh, va dam bao chét luong truyén thong ctia céc tin
hiéu audio, mot cach tuy chon, khung loai thr ndm bao gém ca tin hiéu dugc
giam muc va tap thong s6 4m thanh ndi, khung loai thr siu bao gdm tin hiéu
dugc giam muc, nhung khong bao gom tap thong sd am thanh ndi, mdi trong s6
khung loai th ndm va khung loai tht sdu 1a mot truong hop cta khung loai thir
nhét, khung loai thir ba bao odm tap théng sé 4m thanh ndi, nhung khong bao
gdm tin hidu duogc giam muc, khung loai thir tu khéng bao gbm tin hiéu dugc
giam muc cling nhu tdp thong sé 4m thanh ndi, va mdi trong s6 khung loai tht
ba va khung loai thtr tu 1a mot truong hop cia khung loai thur hai; va

néu bo giai ma xac dinh rang dong bit khung tht N 1a khung loai thir
nhat, hai truong hop dudi day duge bao gom:

khi dong bit khung thr N 1a khung loai thtr ndm, sau khi giai ma
dong bit khung thu N, bo giai ma thu nhén ca tin hiéu duoc giam muc khung thir
N va tap thong s6 am thanh ndi khung thr N, va khoi phuc tin hiéu duoc giam
mitc khung thr N thanh céc tin hidu audio khung tht N theo it nhat mot thong sd
am thanh ndi trong tap thong s am thanh ndi khung tht N dua vao thuét todn
thr ba; hoac

khi dong bit khung tht N 1a khung loai thtr sau, sau khi giai ma dong
bit khung thr N, bd giai ma thu nhén tin hiéu duoc giam mirc khung thir N, xac
dinh, theo quy tic thir hai thiét dat trudc, cac tap thong s6 4m thanh ndi k khung
trong it nhét céc tap thong s6 am thanh ndi mét khung trudce tap théng. s6 am
thanh ndi khung tha N, thu nhén tip thong s6 4m thanh ndi khung thit N theo
cac tap thong s6 4m thanh noi k khung dua vao thuat todn tht tu dinh trude, va
khéi phuc tin hi¢u duge giam mtrc khung thtr N thanh céc tin hi¢u audio khung
tht N theo it nhit mot thong sb 4m thanh ndi trong tap thong s 4m thanh nbi
khung th N dua vao thuat toan thtr ba; hoac

néu bo giai ma xac dinh ring dong bit khung thtr N 1a khung loai tht
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hai, hai truong hop dudi day duoc bao gom:

khi dong bit khung thtr N la khung loai thur ba, by giai ma gidi ma
dong bit khung thir N, dé thu nhan tap thong s6 am thanh ndi khung tha N, thu
nhan tin hiéu dugc giam muc khung tht N dya vao thudt todn tha nhat dinh
trude, va khoi phuc tin hiéu dugc giam mirc khung thtr N thanh cac tin hiéu
audio khung tht N theo it nhat mot théng s6 am thanh ndi trong tap théng sé am
thanh ndi khung thr N dua vao thuét toan thi ba; hozic

khi dong bit khung thir N la khung loai thir tu, bo gidi ma xac dinh,
theo quy téc thir hai thiét dat trudc, cac tap thong s6 4m thanh ndi k khung trong
it nhét céc tap thong sé 4m thanh ndi mot khung trude tap thong s6 4m thanh nbi
khung th& N, thu nhén tdp théng sb 4m thanh ndi khung thit N theo cac tap
thong s6 am thanh ndi k khung dua vao thuét toan tha tu dinh trude, trong do k
1a s6 nguyén duong 16n hon 0, thu nhan tin hiéu dugc giam mirc khung tha N
dua vao thuat toan tha nhét dinh trude, va khdi phuc tin hiéu duge giam muc
khung thtt N thanh céc tin hidu audio khung tht N theo it nhat mét thong s6 4m
thanh ndi trong tép théng sé 4m thanh néi khung th N dua vao thuat toan thi
ba.

Theo khia canh thtr ba, sang ché dé xuét bd ma héa, bd mi hoa bao
gém: bd phan phat hién tin hi¢u va bd phén ma hoa tin hi¢u. Bo phan phat hién
tin hiéu duoc tao ciu hinh dé phat hién tin hiéu dugc gidm mutrc khung thir N bao
gom tin hiéu giong néi hay khong, trong dé tin hi¢u duge giam mic khung thir
N nhan duoc sau khi cac tin hiéu audio khung tha N trén hai trong s6 cac kénh
duoc tron dua vao thuat toan thu nhét dinh trude, va N 1a ) nguyén duong 1én
hon 0. Bo phéan ma hda tin hiéu dugc tao cAu hinh dé: ma hoda tin hiéu duogc
giam muc khung thtr N khi by phan phat hién tin hiéu phat hién réng'tin hiéu
duoc giam muc khung thit N bao gém tin hidu giong néi; hodc khi bd phan phat
hién tin hidu phat hién rang tin hidu duoc giam muc khung thtt N khéng bao
gbm tin hiéu giong nédi: ma héa tin hiéu duge gidm muc khung tht N néu bod
phén phat hi¢n tin hiéu xac dinh rfmg tin hiéu duoc giam muac khung thtr N thoa

man diéu kién ma hoa khung audio thiét dat trude, hodc bd qua viéc ma hoa tin
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hiéu dugc giam muc khung thor N néu bo phén phat hién tin hiéu x4c dinh réng
tin hiéu duoc giam mic khung th N khong théa méan diéu kién m3 hoéa khung
audio thiét dat truée.

Dua vao khia canh thir ba, mot cach tiy chon, bd phan ma héa tin hiéu
bao gém b6 phén ma hda tin hiéu thu nhét va bo phan ma hoa tin hi¢u tht hai.
Khi bd phan phat hién tin hi¢u phat hién rang tin hiéu duoc gidm muc khung thtr
N bao gém tin hiéu giong ndi, bd phan phat hién tin hiéu ra 1énh cho b6 phan ma
hoa tin hiéu thu nhit dé ma héa tin hiéu dugce giam murc khung thir N. Theo cach
khéc, néu xé4c dinh rang tin hiéu duoc giam muc khung tha N thoa méin didu
kién ma hda khung giong ndi thiét dat trudce, bd phan phat hién tin hiéu ra 1énh
cho bd phan ma hoa tin hiéu thu nhit d& m3 héa tin hiéu duoc giam muic khung
thtt N. Cu thé 13, bo phén ma hoda tin hiéu thu nhit ma héa tin hiéu duoc giam
mutc khung thir N theo tdc d6 ma hoa khung giong noi thiét dat trude. Néu xac
dinh rang tin hiéu dugc gidm muc khung thtt N khong thoa mén didu kién ma
héa khung giong ndi thiét dit trudc, nhung théa man diéu kién mi héa ky hidu
mo ta chén im lang SID thiét dat trudc, bo phan phat hién tin hiéu ra lénh cho bd
phan m& hoa tin hi¢u tht hai dé m3 héa tin hiéu duoc giam mirc khung tha N.
Cu thé 13, bo phan mi hda tin hiéu th hai ma hoéa tin hiéu dugc giam muc
khung thi N theo téc d6 ma héa SID thiét dat trude, trong d6 tdc d6 ma héa SID
khong 16n hon tdc do ma héa khung giong néi.

Dua vao khia canh th ba, mot cach tuy chon, bd ma hoa con bao gém
bo phan tao thong s6, bd phan ma hoa thong 5§, va bd phan phét hién thong s0.
B phan tao thong sb duoc tao cAu hinh dé thu nhan tap thong s6 4m thanh ndi
khung tht N theo céc tin hiéu audio khung thr N, trong d6 tap thong s 4m
thanh ndi khung thtt N bao gdm Z thong sd 4m thanh ndi, Z thong s6 4m thanh
ndi bao gdm thong s6 dugc st dung khi bd ma héa tron céc tin hiéu audio khung
th(t N dua vao thuat toan thi nhét dinh trude, va Z 1a s6 nguyén duong 16n hon
0. B6 phan ma hoa thong s6 duoc tao ciu hinh dé: ma hoa tap thong s6 4m thanh
ndi khung th&t N khi bd phén phat hién tin hi¢u phat hién rﬁng tin hiéu duoc

giam muc khung thr N bao gdm tin hiéu giong néi; hodc khi by phan phat hién
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tin hiéu phat hién rang tin hiéu dugc giam muc khung tha N khong bao gdm tin
hiéu giong n6i, ma héa it nhat mot thong s6 4m thanh ndi trong tap thong sd am
thanh ndi khung tht N néu bo phan phét hién thong s6 x4c dinh rang tap théng
sé Am thanh ndi khung thtr N théa man diéu kién ma héa thong s6 4m thanh ndi
thiét dat trude, hodc bd qua viéc ma hoéa tap thong s6 am thanh ndi néu b phan
phéat hién thong sd x4c dinh ring tap thong s6 4m thanh ndi khung thir N khéng
théa man diéu kién ma hoa théng s6 4m thanh ndi thiét dat trude.

Dua vao khia canh thr ba, mot cach tuy chon, b phan ma héa thong
s6 dugc tao cdu hinh dé: thu nhan X thong s6 Am thanh ndi dich theo Z thong sb
4m thanh ndi trong tap thong s6 4m thanh ndi khung thit N dua vao quy tic giam
kich thudc théng s6 4m thanh ndi thiét dat trudc, va ma héa X thong sb am
thanh ndi dich, trong d6 X 14 sb nguyén duong 16n hon 0 va nhé hon hodc bang
Z.

Dua vao khia canh tht ba, mot cach tuy chon, bd phan tao thong sb
bao gdm bd phén tao thong s6 thir nhat va bd phan tao thong s6 thit hai, trong d6

khi bd phan phat hién tin hiéu phat hién réng cac tin hiéu audio
khung th N bao gém tin hiéu giong noi, hodc khi b phén phét hién tin hiéu
phat hién rang céc tin hiéu audio khung tht N khong bao gdm tin hiéu giong néi,
va cdac tin hiéu audio khung thtr N thoa man diéu kién ma héa khung giong néi
thiét dat trude, bod phan phat hién tin hiéu ra 1énh cho bd phéan tao thong s6 thu
nhét dé tao ra tap thong s6 am thanh néi khung thtr N; cu thé 13, bd phéan tao
thong sb thir nhat thu nhén tip thong s6 Am thanh ndi khung thr N theo céc tin
hiéu audio khung thit N dua theo cach tao tép thong s6 4m thanh ndi tht nhét, va
bd phén ma hoa thong s6 ma hoa tap thong sb am thanh ndi khung thit N; cu thé
13, khi bd phan ma hoa thong s6 bao gdm bd phan mi héa thong s6 thir nhét va
bd phan ma hoéa thong s6 th( hai, bo phén ma hoa thong s6 thtr nhit ma hoéa tap
thong s6 4m thanh ndi khung thtr N, trong d6 cach ma hoéa duge quy dinh boi bd
phén ma hoda thong sd thit nhét 1a cach ma héa thir nhét, cich ma hoa dugc quy
dinh béi bd phan ma héa thong s6 th hai 13 cach ma héa thi hai; cu thé 13, toe

do mi héa dugc quy dinh theo cach ma hoéa thir nhét khong nho hon toc d6 ma
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héa dugc quy dinh theo cach ma héa tht hai; va/hoac, dbi voi thong s6 Am thanh
ndi bat ky trong tap thong sé am thanh ndi khung thir N, d6 chinh xé4c lugng tir
héa dugc quy dinh theo cach ma hoa thu nhét khong thdp hon dd chinh xac
lugng tir héa duge quy dinh theo cach ma hoa thir hai; va

khi bd phan phat hién tin hiéu phat hién réng cac tin hiéu audio
khung tht N khong bao gdm tin higu giong néi: bo phén tao thong s6 th(r hai thu
nhan tap thong sé 4m thanh ndi khung thtr N theo cac tin hiéu audio khung thur
N dua theo cach tao tap thong s6 Am thanh ndi thr hai, va khi bo phan phat hién
thong sb xac dinh ring tap thong s& Am thanh ndi khung thtr N thoa méan diéu
kién ma hoa thong s6 Am thanh ndi thiét dat trude, bd phan ma hoéa thong s6 ma
hoa it nhat mot thong s6 4m thanh ndi trong tap thong sé 4m thanh nbi khung
tht N, va cu thé 13, khi bd phan ma héa thong s6 bao gém bd phan ma héa thong
s6 thr nhat va bd phén ma hda thong sb tht hai, bd phén ma hoéa thong s6 thu
hai m3 héa it nhit mot théng s6 Am thanh noi trong tap thong s& 4m thanh nodi
khung thr N; hodc

bd phéan ma hda thong sd bo qua viéc ma hoa tap thong s6 Am thanh
nbi khi bd phan phat hién thong sd x4c dinh réng tap thong s6 4m thanh ndi
khung th N khong thoa man diéu kién m3 hoa thong sb 4m thanh ndi thiét dat
trudc; va

cach tao tap thong s6 Am thanh ndi tht nhat va céch tao tap thong sb
am thanh ndi thi hai théa man it nhat mot trong sb céc diéu kién dudi day:

s6 luong céc loai thong s &m thanh ndi duoc bao gém trong tip
thong s6 &m thanh ndi va dugc quy dinh theo céch tao tap thong s6 4m thanh noi
tht nhét khong nho hon sb luong cac loai thong sd 4m thanh ndi dugc bao gém
trong tap thong s6 4m thanh ndi va dugc quy dinh theo céch tao tip thong s6 4m
thanh ndi thtr hai, s6 luong céc théng sé 4m thanh nbi duoc bao gém trong tap
thong sb 4m thanh ndi va dugc quy dinh theo céch tao tap thong s6 4m thanh ndi
tha nhét khong nho hon s lugng céc thong s6 am thanh ndi duoc bao gdm trong
tap thong s6 Am thanh ndi va duge quy dinh theo cach tao tip thong s6 4m thanh

noi thir hai, dd phan giai mién thoi gian cta thong so am thanh no6i va dugc quy
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dinh theo céch tao tap théng sé 4m thanh ndi tha nhit khéng thap hon d6 phan
giai mién thoi gian ctia thong s6 Am thanh ndi trong tng va duogc quy dinh theo
cach tao tap thong s6 Am thanh ndi tht hai, hodc do phan giai mién tin sd cla
thong s6 4m thanh ndi va dugc quy dinh theo cach tao tip thong s6 4m thanh noi
thtr nhat khong thip hon d phan giai mién tin sb ctia théng sb am thanh nodi
tuong tng va dugc quy dinh theo cach tao tap thong s6 4m thanh ndi th hai.

Dua vao khia canh th(r ba, mot cach tuy chon, bd phén ma hda thong
36 bao gébm bd phan ma hoa thong s6 thtr nhat va bd phan ma héa thong s6 thir
hai. Cu thé 13, bd phén méa hoéa thong s6 thir nhit duoc tao cdu hinh dé mi hoéa
tap thong s 4m thanh ndi khung thir N theo cach ma héa thir nhat khi tin hiéu
duoc giam muc khung thtr N bao gbm tin hiéu giong néi va khi tin hiéu dugc
giam muc khung thtr N khong bao gbm tin hiéu giong noi, nhung théa man diéu
kién ma hoa khung giong ndi; va bo phan ma hoa thong sb th hai duoc tao cAu
hinh d& ma hoa it nhit mot théng sd 4m thanh ndi trong tap thong s6 4m thanh
ndi khung thit N theo cach ma héa tht hai khi tin hiéu duoc giam muc khung
thir N khong théa méan diéu kién ma héa khung giong ndi, trong do

tdc d6 ma hoa duge quy dinh theo cdch ma héa thir nhat khong nhé
hon tdc d6 ma héa dugc quy dinh theo cdch ma hda tht hai; va/hodc dbi vai
théng sb Am thanh ndi bat ky trong tap thong sb 4m thanh ndi khung th N, do
chinh x4c lugng tir hoa duge quy dinh theo cach ma hoéa tha nhét khéng thap
hon d6 chinh x4c lugng tr héa duge quy dinh theo cach ma hoa thir hai.

Dua vao khia canh th ba, mdt cach tuy chon, néu it nhat mot thong sb
am thanh ndi trong tap thong s6 4m thanh ndi khung thtr N bao gbm do léch mirc
lién kénh ILD, diéu kién ma hoa thong sb am thanh néi thiét dat trudc bao gém
D,>D,,

trong d6 D, biéu dién mac do ma boi d6 ILD léch khoi chuan tht
nhét, chuén tht nhit duoc xac dinh dua vao thuét toan tht hai dinh trude theo
céc tap thong sd 4m thanh ndi khung T trude tap thong s6 am thanh ndi khung
tha N, va T 13 sb nguyén duong 1én hon 0;

néu it nhit mot thong sb 4m thanh ndi trong tip thong s6 am thanh

-20-



35860

ndi khung thtr N bao gém d6 léch thoi gian lién kénh ITD, didu kién mi hoéa
thong s6 4m thanh ndi thiét dat trudce bao gdm D, >D,,

trong d6 D, biéu didn mac d6 ma béi d6 ITD léch khoi chuén tha
hai, chuén thr hai dugc xac dinh dwa vao thudt toan thi ba dinh trude theo cac
tap thong s6 4m thanh nbi khung T trudc tap thong s6 4m thanh n6i khung thir N,
va T 1a s6 nguyén duong 16n hon 0; hoic

néu it nhat mot thong s6 am thanh ndi trong tip thong s6 4m thanh
ndi khung thit N bao gdm do 1&ch pha lién kénh IPD, diéu kién ma hoa thong s6
am thanh ndi thiét dat truée bao gdm D, > D,,

trong @6 D, bidu dién mirc do ma boi d6 IPD léch khoi chuan thir
ba, chun tht ba dugc xac dinh dua vao thuit toan thi tu dinh trude theo cac tap
thong s6 4m thanh ndi khung T trude tap thong s6 4m thanh ndi khung tht N, va
T 14 s6 nguyén duong 16n hon 0.

Dua vao khia canh th&t ba, mot cach tuy chon, b,, D,, va D, lan

luot thoa mén céc biéu thirc dudi day:

M-1 T
D, =" (ILD(m) —%Z[LD["](m)) ;
m=0 1=1
1< .
D, =ITD —?Z ITDY(m); va
1=1

D,,Af (IPD(m)— % i IPD"(m)),

m=0
trong d6 ILD(m) la do 1éch muc duge tao ra khi céc tin hiéu audio
khung thu N dugc truyén mot cach tuong tng trén hai kénh trong dai tan con

thtt m, M 12 tdng s6 luong cac dai tan con dugc chiém gitr dé truyén céc tin hiéu
T r

audio khung thtr N, %Z[LD[_”(M) 1a tri sO trung binh cta cac ILD trong cac tap
1=1

thong s6 4m thanh néi khung T truéc tip thong s6 am thanh néi khung tha N

trong dai tdn con th m, T 1a sb nguyén duong 16n hon 0, 7ZD""(m) la d6 léch

muc duoc tao ra khi céc tin hiéu audio khung thtr t trude cac tin hi€u audio

khung tht N dugc truyén mot cach tuong tng trén hai kénh trong dai tan con
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th m, ITD 1a d6 1éch thoi gian dugc tao ra khi cac tin hiéu audio khung th N

\ T 4
duoc truyén mot cach tuong ung trén hai kénh, lz 7D 14 tri sO trung binh

=
ciia cac ITD trong céc tap théng sd am thanh ndi khung T truée tap thong s6 4m
thanh ndi khung tha N, 17D 1a do 1éch thoi gian dugc tao ra khi cdc tin hiéu
audio khung thir t trugc céc tin hiéu audio khung tht N duoc truyén mot cach
twong ung trén hai kénh, IPD(m) 1a d6 léch pha duoc tao ra khi mot s6 tin hiéu

audio khung tht N duoc truyén mot cach twong Gng trén hai kénh trong dai tan

T It
con thr m, —;—ZIPD["](m) 13 tri s trung binh cta cac IPD trong cac tap thong
=1

s6 Am thanh néi khung T trudc tap thong s6 Am thanh ndi khung thit N trong dai
tAn con thtt m, va 1PD""(m) 13 dd léch pha duoc tao ra khi céc tin hiéu audio
khung thtr t trudc cac tin hiéu audio khung thtr N duge truyén mot cach tuong
Ung trén hai kénh trong dai tan con tha m.

Theo khia canh tht tu, sang ché dé xuét bod giai ma, bo giai mi bao
gém: bod phan thu va bo phén giai ma. Bo phin thu dugc tao cAu hinh dé thu
dong bit, trong d6 dong bit bao gdm it nhit hai khung, it nhét hai khung bao
gdm it nhat mot khung loai thtr nhét va it nhat mot khung loai thtr hai, khung
loai thtr nhét bao gém tin hiéu duoc gidm muc, va khung loai thir hai khéng bao
g@)m tin hiéu dugc gidm muc; va bd phén giai ma dugc tao cAu hinh dé: déi voi
dong bit khung tht N, trong do6 N la s6 nguyén duong 16n hon 1, giai ma dong
bit khung thir N néu xac dinh duoc rang dong bit khung tht N 12 khung loai thir
nhat, dé thu nhan tin hiéu duoc gidm mirc khung thit N; hodc néu xéc dinh duoc
rang dong bit khung tht N 13 khung loai thtr hai, xac dinh, theo quy tdc thi nhat
thiét dat trude, cac tin hiéu dugc gidm mic m khung trong it nhét tin hiéu duogc
giam muc mot khung trude tin hiéu duogc giam mirc khung thu N, va thu nhan
t{in hiéu duoc giam muc khung tht N theo céc tin hiéu dugce giam mtrc m khung
dua vao thuat toan thir nhat dinh truéce, trong d6 m 1a s6 nguyén duong 16n hon
0, va

tin hiéu dugc gidm muc khung tht N nhén duogc boéi b mé hoa béng
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cach tron céc tin hiéu audio khung thtr N trén hai trong s6 cac kénh dua vao
thuéat toan th hai dinh trudec.

Dua vao khia canh thir tu, mdt cach tiy chon, khung loai thu nhét bao
odm ¢4 tin hiéu duoc giam mic va tap thong s6 am thanh ndi, va khung loai thit
hai bao gdm tap théng s 4m thanh nbi, nhung khong bao gdm tin hiéu duoc
giam muc;

bd phén giai ma con duoc tao cAu hinh dé: néu x4c dinh duoc réng
dong bit khung thtr N 1a khung loai thir nhét, giai ma dong bit khung thtt N, dé
thu nhan ca tin hiéu duoc gidam mrc khung thit N va tap thong s6 am thanh ndi
khung thtr N; hodc néu xéac dinh dugc rang dong bit khung thtt N 13 khung loai
th hai, giai ma dong bit khung thtr N, dé thu nhén tap thong sé 4m thanh ndi
khung thtr N, trong dé it nhét mot thong sd 4m thanh ndi trong tap thong s6 &m
thanh ndi khung thir N duoc sit dung bdi bo giai ma dé khoi phuc tin hiéu dugc
giam muc khung thit N thanh céc tin hiéu audio khung thir N dya vao thuét toan
th ba dinh trudc; va

bo phéan khoi phuc tin hiéu dugc tao cAu hinh dé khoi phuc tin hiéu
duoc giam muc khung thtt N thanh céc tin hiéu audio khung thr N theo it nhét
mdt thong s6 4m thanh ndi trong tap théng sé Am thanh ndi khung th N dua vao
thuat toan th ba.

Dua vao khia canh thtr tu, mot cach tuy chon, khung loai thir nhét bao
gdm ca tin hiéu dugc giam muc va tap thong s6 Am thanh ndi, va khung loai tht
hai khong bao goém tin hiéu dugc gidm mirc cling nhu tap thong s6 4m thanh nbi;

bo phéan giai ma con dugc tao cAu hinh dé: néu xac dinh duoc réng
dong bit khung thtt N 1a khung loai thit nhat, giai ma dong bit khung thtr N, dé
thu nhén ca tin hiéu dugc giam mrc khung thtr N va tép thong s6 4m thanh noi
khung thtr N; hodc néu xac dinh dugc rang dong bit khung thr N 1a khung loai
thtt hai, x4c dinh, theo quy téc thit hai thiét dat trudc, cac tap thong sb 4m thanh
ndi k khung trong it nhat cac tap thong s6 Am thanh n6i mot khung trudce tap
thong sd am thanh ndi khung thr N, va thu nhan tip thoéng sd 4m thanh ndi

khung th N theo céc tap thong sd Am thanh néi k khung dua vao thuat toan tht
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tu dinh trude, trong do6 k 13 sé nguyén duong 16n hon 0, va

it nhit mot thong s6 4m thanh ndi trong tap théng sd 4m thanh nbi
khung thtr N dugc str dung boi bd giai ma dé khdi phuc tin hidu dugc giam mirc
khung thr N thanh cac tin hiéu audio khung thtt N dua vao thuit toan tha ba
dinh trudc; va

bd phan khoi phuc tin hiéu dugc tao cu hinh dé khoi phuc tin hiéu
dugc giam muc khung thr N thanh céac tin hiéu audio khung thit N theo it nhét
maot thong s6 4m thanh ndi trong tap thong s6 am thanh nbi khung thir N dua vao
thudt toan tha ba.

Dua vao khia canh th tu, mot cach tuy chon, khung loai thu nhét bao
gém ca tin hiéu dugc gidm muc va tap thong s6 Am thanh nodi, khung loai thtr ba
bao gdm tap thong sd 4m thanh ndi, nhung khéng bao gdm tin hiéu dugc giam
muc, khung loai thi tu khong bao gbm tin hiéu duoc giam mirc cling nhu tap
thong sb 4m thanh ndi, va mdi trong s6 khung loai thit ba va khung loai thir tu 12
mot truong hop cda khung loai tht hai;

bo phén giai ma con dugc tao cAu hinh dé: néu xac dinh duoc réng
dong bit khung thtr N 1a khung loai thtr nhét, giai ma dong bit khung thtr N, dé
thu nhan ca tin hiéu dugc giam mic khung tht N va tap théng sé 4m thanh ndi
khung thtr N; hodc néu x4c dinh dugc ring dong bit khung thtt N 1a khung loai
thtr hai, khi dong bit khung thr N 1a khung loai thir ba, giai ma dong bit khung
thtr N, dé thu nhan tap thong sé 4m thanh ndi khung thir N, hoic khi dong bit
khung thr N 1a khung loai tht tu, xac dinh, theo quy tac thir hai thiét dat trude,
cac tap thong sb 4m thanh ndi k khung trong it nhit céc tip thong sd 4m thanh
ndi moét khung trude tap thong sb 4m thanh ndi khung th@ N, va thu nhan tap
thong sb am thanh ndi khung thir N theo cac tap thong s6 4m thanh ndi k khung
dua vao thuat toan tha tu dinh trude, trong d6 k 13 sd nguyén duong 16n hon 0,
va

it nhit mot thong sb 4m thanh ndi trong tip thong sd am thanh noi
khung tht N dugc st dung baoi b giai ma dé khoi phuc tin hi€u dugc gidm murc

khung th N thanh cédc tin hiéu audio khung tha N dua vao thuét toan thir ba
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dinh trudc; va

b phéan khdi phuc tin hiéu dugc tao ciu hinh d khoi phuc tin hiéu
duge giam muc khung thet N thanh céc tin hiéu audio khung thit N theo it nhét
mdot thong s6 4m thanh nbi trong tap thong s6 4m thanh ndi khung thir N dya vao
thuat toan thi ba.

Dua vao khia canh thtr tu, mot cach tuy chon, khung loai thir nam bao
gbm ca tin hiéu dugc gidm muc va tép thong s6 am thanh ndi, khung loai thir
sau bao gdém tin hiéu dugc giam mirc, nhung khong bao gbm tap thong s6 4m
thanh ndi, mdi trong s khung loai thir nim va khung loai thr sdu 1& mot trudng
hop cia khung loai thir nhét, va khung loai thit hai khong bao gdm tin hiéu duoc
giam muc cling nhu tép thong s& am thanh noi;

bd phén giai ma con dugc tao cAu hinh dé: néu x4c dinh duoc réng
dong bit khung thr N 1a khung loai thir nhét, khi dong bit khung thtr N 1a khung
loai thr nam, giai ma dong bit khung thi N, dé thu nhén ca tin hiéu duoc giam
murc khung tha N va tép thong s6 am thanh ndi khung tha N; hodc khi dong bit
khung th N 1a khung loai thr sdu, xac dinh, theo quy tac thit hai thiét dat trudc,
cac tap thong s6 am thanh ndi k khung trong it nhat cac tap thong s6 am thanh
ndi mot khung trude tap thong s6 am thanh ndi khung th@ N, va thu nhan tap
thong sé 4m thanh ndi khung thir N theo c4c tap théng sb 4m thanh ndi k khung
dua vao thuat toan th tu dinh trudc; hodc néu xdc dinh duoc réng dong bit
khung tht N 1a khung loai thir hai, x4c dinh, theo quy tac thi hai thiét dit trude,
céc tap thong sb 4m thanh ndi k khung trong it nhit cac tap thong s6 4m thanh
ndi mot khung trude tip théng sd 4m thanh ndi khung tha N, va thu nhén tap
thong s6 4m thanh ndi khung thit N theo c4c tip thong s6 4m thanh nbi k khung
dua vao thuat toan thir tr dinh trudce, trong dé

it nhat mot thong sé 4m thanh ndi trong tap thong s6 4m thanh nbi
khung thir N dugc st dung bdi bd giai ma dé khoi phuc tin hiéu dugc giam muc
khung thr N thanh c4c tin hiéu audio khung thtr N dya vao thuat toan th ba
dinh trude, va k 1a sé nguyén duong 16n hon 0; va

bd phén khoi phuc tin hiéu duoc tao cAu hinh dé khoi phuc tin hiéu
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duoc giam murc khung tht N thanh céc tin hiéu audio khung tht N theo it nhét
mdt thong s6 4m thanh ndi trong tap thong s6 4m thanh ndi khung thir N dua vao
thuét toan thr ba.

Dua vao khia canh thtr tu, mot cach tuy chon, khung loai thir ndm bao
gdm ca tin hiéu dugc gidm mirc va tap thong s6 am thanh ndi, khung loai tht
sdu bao gdém tin hiéu dugc gidm muc, nhung khong bao gdm tap thong sb am
thanh ndi, mdi trong s6 khung loai tht ndm va khung loai thir sdu 1a mot truong
hop ctia khung loai thir nht, khung loai tht ba bao gdm tap thong s6 dm thanh
nbi, nhung khong bao gbm tin hiéu dugc gidm muc, khung loai thir tu khong
bao gdém tin hiéu dugc giam muc cling nhu tdp thong s6 am thanh néi, va mdi
trong sd khung loai thir ba va khung loai thir tu 1a mot truong hop cta khung
loai thir hai;

bd phén giai ma con dugc tao cAu hinh dé: néu x4c dinh duoc réng
dong bit khung thr N 1a khung loai thur nhét, khi dong bit khung thir N 1a khung
loai thitr ndm, giai ma dong bit khung thir N, dé thu nhan ca tin hidu duogc giam
muc khung tht N va tap thong s6 Am thanh ndi khung tht N; hodc khi dong bit
khung thir N 1a khung loai thi sau, xédc dinh, theo quy téc thét hai thiét dat trude,
céc tap thong sb 4m thanh ndi k khung trong it nhét cac tap thong sd Am thanh
ndi mét khung trude tap thong s6 am thanh ndi khung th N, va thu nhén tap
thong sd 4m thanh ndi khung thit N theo céc tép thong sd 4m thanh ndi k khung
dua vao thuét toan thi tu dinh trudc; hodc

bd phén giai ma con dugc tao cAu hinh dé: néu x4c dinh duoc réng
dong bit khung th N 1 khung loai thtr hai, khi dong bit khung tht N 1a khung
loai tha ba, giai ma dong bit khung thir N, dé thu nhén tap thong s6 4m thanh ndi
khung thir N, hodc khi dong bit khung thi N 1a khung loai thr tu, x4c dinh, theo
quy tic thir hai thiét dat trude, cac tap thong s6 4m thanh ndi k khung trong it
nhét céc tap théng sd 4m thanh ndi mot khung trudc tip thong s6 4m thanh ndi
khung th N, va thu nhan tép thong s6 Am thanh ndi khung thir N theo cic tip
thong s6 Am thanh ndi k khung dua vao thuét toan thir tu dinh trudce, trong do

it nhAt mot théng sb 4m thanh ndi trong tip thong sé 4m thanh ndi
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khung tht N dugc st dung bdi bd giai ma dé khoi phuc tin hi¢u duoc gidm murc
khung thtr N thanh c4c tin hiéu audio khung thtt N dua vao thuat toan thr ba
dinh trude, va k 13 sb nguyén duong 1én hon 0; va

bd giai ma con bao gém bo phan khéi phuc tin hiéu, trong do6

b phan khéi phuc tin hiéu dugc tao cdu hinh dé khdi phuc tin hiéu
duoc giam muc khung thtr N thanh céc tin hiéu audio khung thir N theo it nhét
mot théng sé 4m thanh ndi trong tap théng sé Am thanh ndi khung thir N dua vao
thuét toan th ba.

Theo khia canh thr nam, sang ché dé xuét hé théng ma hoa va giai ma,
hé théng bao -gém bo ma hoa bat ky duogc dé xuit theo khia canh thtr ba va bod
giai ma bét ky duoc dé xuét theo khia canh thir tu.

Theo khia canh th sau, phuong 4n cta sang ché con d& xuét thiét bi
dau cudi. Thiét bi dau cudi bao gé)m bo xr ly va bo nhéd. Bo nhd duoc tao cAu
hinh d& luu trit chuong trinh phdn mém, va bo xir ly dugc tao cau hinh dé doc
chuong trinh phin mém duoc Iuu trit trong bd nhé va thuc hién phuong phap
duoc d& xuit theo khia canh thir nhit hodic cach thuc hién bét ky ctia khia canh
thir nhat.

Theo khia canh thir bay, phuong an cua sang ché con dé xuét phuong
tién luu trit doc duge bdi may tinh. Phuong tién Iuu trir ¢ thé 1a bt bién. Nghia
13, ndi dung khong bi mat sau khi tat ngudn. Phuong tién luu trit luu trit chuong
trinh phe‘“ln meém, va khi chuong trinh phﬁn mém duogc doc va duge thuc hién bai
mot hodc nhidu bd xtr ly, phuong phéap duoc dé& xuét theo khia canh tht nhat

hoiic cach thuc hién bat ky ctia khia canh thir nhét c6 thé duge thuc hién.

Mo ta van tat cac hinh vé

Fig.1 14 luu dd gian luge ctia phwong phap xu 1y tin hiéu audio da kénh
theo phuong an 1 cta sang ché;

Fig.2A, Fig.2B, va Fig.2C la luu dd gian luoc clia phuong phap xur ly
tin hiéu audio da kénh theo phuong an 2 cua sang ché;

Céc hinh vé tir Fig.3a dén Fig.3d 14 cac hinh v& gian lugc ctia bd ma
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héa theo phuong &n cia sang ché;

Fig.4 1a hinh v& gian lugc ctia bd giai ma theo phuong an cta sang ché;
va

Fig.5 14 hinh v& gian lugc cia hé théng ma hoa va giai ma theo phuong

an cua sang ché.

MO ta chi tiét sang ché

P& lam rd hon cac muc dich, cac giai phap k¥ thuét, va cac hiéu qua
cta sang ché, phian dudi diy con md ta chi tiét hon sang ché dua vao cac hinh vé
kém theo.

Can hiéu ring, trong k¥ thust mi héa va giai ma audio, tin hiéu audio
duoc ma hda hodc duge giai ma theo don vi khung. Cu thé 13, tin hiéu audio
khung thtr N 1a khung audio tht N. Khi tin hiéu audio khung thtt N bao gdm tin
hiéu giong noi, khung audio thtr N 1a khung giong néi. Khi khung audio khung
thtt N khong bao gém tin hiéu giong néi, nhung bao gbm tin hiéu nhiéu nén,
khung audio thtr N 1a khung nhidu. O déy, N 14 s6 nguyén duong 16n hon 0.

Ngoai ra, trong hé théng truyén thong 4m thanh phéng, khi cadch mi
hoa gian doan dugc s dung, viéc ma héa dugc thuc hién mot 1an ¢ sau mot vai
khung nhiu, dé thu nhan khung ky hiéu md ta chén im lang (Silence Insertion
Descriptor - SID).

Bo ma hoa va bd giai ma theo cac phuong an cua sang ché 13 céc goi
duoc st dung dé xr ly tin hiéu audio da kénh. Céc goi cd thé duoc cai dat trén
thiét bi hd trg x 1y tin hiéu audio da kénh, ching han nhu thiét bi dau cudi (vi
du, dién thoai di dong, may tinh xach tay, hodc may tinh bang), hodc may chu,
sao cho thiét bi ching han nhu thiét bi dau cudi hodc may chu cé chirc ning x{r
ly tin hiéu audio da kénh theo cac phuong 4n cua sang ché.

Theo cac phuong an cua sang ché, boi vi tin hiéu audio c6 thé dugc ma
héa nhd str dung co ché ma hoa gian doan trong hé théng truyén thong da kénh,
hiéu qua nén tin hi€éu audio dugc nang cao rét nhiéu.

Phan duéi ddy mo ta chi tiét phuong phép x ly tin hiéu audio da kénh
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theo cac phuong an cua sang ché nho st dung tin hiéu duoc gidm mirc khung
th N 1am vi du, va N 1a s6 nguyén duong 16n hon 0. Gia st rang tin hiéu duoc
giam murc khung tht N nhén duogc sau khi céc tin hiéu audio khung thir N trén
hai trong sb céc kénh duoc tron.

Khi céc kénh 1a hai kénh, va hai kénh 14 kénh tht nhét va kénh thir hai
mot cach tuong Ung, hai trong sb cac kénh 12 kénh tha nhét va kénh tha hai, va
tin hiéu dugc giam muac khung tht N nhén duoc béng cach tron tin hiéu audio
khung tht N trén kénh thir nhat va tin hiéu audio khung thit N trén kénh th{r hai.
Khi c4c kénh 13 it nhét ba kénh, tin hiéu dugc giam muc nhan dugc béng cach
tron cac tin hiéu audio trén hai kénh duoc ghép thanh cé@p trong cac kénh. Cu thé
14, ba kénh dugc st dung lam vi dy, va ba kénh 1a kénh thr nhét, kénh thi hai,
va kénh thr ba. Gia st rang chi ¢6 kénh tha nhét va kénh tha hai dugc ghép
thanh cap theo quy tic cu thé, hai trong sd céac kénh 14 kénh thtr nhét va kénh th
hai, va tin hiéu duoc giam muc khung thir N nhén dugc sau khi viéc giam mirc
duogc thuc hién trén tin hiéu audio khung thi N trén kénh thir nhét va tin hiéu
audio khung thir N trén kénh thtr hai. Gia st rang, trong ba kénh, kénh th nhét
va kénh thtr hai duoc ghép thanh cip va kénh thir hai va kénh thir ba dugc ghép
thanh cip, hai trong sé cac kénh c6 thé 12 kénh thir nhat va kénh thi hai, hodc c6
thé 1a kénh thtt hai va kénh th ba.

Nhu duge thé hién trén Fig.1, phuong phap xtr Iy tin hiéu audio da
kénh theo phuong 4n 1 cua sang ché bao gém cac budc dudi day.

Budc 100: B6 ma hoa tao ra tip thong s6 4m thanh ndi khung tha N
theo céc tin hiéu audio khung thr N trén hai trong sd cac kénh, trong do tap
thong s6 4m thanh ndi bao gbm Z thong s6 4m thanh ndi.

Cuthé 13, Z thong s6 Am thanh ndi bao gém thong sb duogc st dung khi
bd ma hoa tron cac tin hiéu audio khung thir N dya vao thuat toan thir nhét dinh
truge, va Z 1a s nguyén duong 16n hon 0. Cén hiéu rang thuat toan tht nhét
dinh trudce 1a thuéat toan tao tin hiéu duoc giam muc dugc thiét dat trude trong bd
ma hoa.

Cén luu y rang cac thong s6 4m thanh ndi dugc cu thé bao gébm trong
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tap thong s6 am thanh noi khung thit N dugc xac dinh nho st dung thuat toan
tao thong s6 am thanh ndi thiét dat trude. Gia sir rang mot trong sd hai kénh 1a
kénh bén tréi, va kénh con lai 1a kénh bén phai, thuét toan tao thong s6 Am thanh
ndi thiét dit trude 1a nhu sau, va thong s6 Am thanh ndi nhan duoc theo cac tin
hiéu audio khung th® N la d0 léch mutc lién kénh (Inter-channel Level

Difference - ILD):

PL(i)=Re L(i)* + Im L(i)’ 1:1,2,..-%—2

b

PR(i) =ReR(i)* +Im R() i:1,2,...,§—2

>

bh(m)
EL(m)= Y PLG) m=0,1---,M~1

i=bl(m)

b

bh(m)
ER(m)= Y. PRG@) m=0,1---,M-1,va
i=bl(m)
EL(m)
ER(m)

ILD(m)=10-log( ) m=0,1---,M -1,

trong do L(#) 13 hé sb bién ddi Fourier roi rac (Discrete Fourier
Transform - DFT) cla tin hiéu audio khung tht N trén kénh bén trai trong
khoang tin sb th{ i, R() 1a hé sb DFT cua tin hiéu audio khung thtr N trén
kénh bén phai trong khoang tan s thir i, R¢ L) 13 phan thuc cua LG) | Im L)
la phén ao cua L(i), ReR() 13 phﬁn thuc cua R(i), ImR(@) 13 phﬁn ao cua
R(@) , P L@ 13 phé ning lugng clia tin hidu audio khung th N trén kénh bén trai
trong khoang tan sd thu i, PR() 13 phd ning luong ctia tin hidu audio khung
thir N trén kénh bén phai trong khoang tan sb tha i, EL(m) 13 nang luong cua
tin hidu audio khung thir N trong dai tin con thir m ctia kénh bén trai, ER(m) 13
niang luong cuda tin hiéu audio khung thr N trong dai tan con th m ctia kénh bén
phai, va téng sd luong céc dai tan con dé truyén céc tin hiéu audio khung thit N

la M.
Trong thuét toén tao thong s6 4m thanh ndi, truong hop trong d6 tin

hiéu audio khung thtr N 14 thanh phan truc tiép hodc thanh phén Nyquist trong
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. , i=—-1
cac khoang tan s6 =0 hoac 2 mot cach tuong ung khong dugc xem

xét.

Khi thuét toan tao thong s6 Am thanh ndi thiét dit trudc con bao gém
thuét toan dé tinh toan cac thong sd am thanh ndi khac chrftng han nhu d0 1éch
thoi gian lién kénh (Inter-channel Time Difference - ITD), do 1éch pha lién kénh
(Inter-channel Phase Difference - IPD), va do két hop lién kénh (Inter-channel
Coherence, IC), bd ma hoa co thé con thu nhéan cac thong s6 Am thanh ndi chéng
han nhu ITD, IPD, va IC theo tin hiéu audio dya vao thudt toan tao thong s6 am
thanh noi thiét dat trudc.

Can hiéu rang tap thong s6 Am thanh ndi khung thir N bao gdm it nhat
mot thong s6 am thanh ndi. Vi du, IPD, ITD, ILD, va IC nhéin dugc theo céc tin
hiéu audio khung thir N trén hai kénh dua vao thudt toan tao thong s6 am thanh
ndi thiét dat trude, va IPD, ITD, ILD, va IC tao nén tép thong s6 4m thanh ndi
khung thtr N.

Buéc 101: BO mi hoa tron céac tin hiéu audio khung thit N trén hai
kénh vao tin hiéu dugc giam muc khung thtt N theo it nhat mét thong s6 am
thanh ndi trong tap thong sd 4m thanh ndi khung tha N dua vao thuit toan thir
nhat dinh trudc.

Vi dy, tap thong s6 am thanh ndi khung thr N bao gém ITD, ILD, IPD,
va IC. Tin hiéu duoc gidm murc khung thttr N nhén dugc theo ILD va IPD dya
vao thuat toan tha nhét dinh trude. Cu thé 14, tin hiéu duoc gidm murc khung thi
N DMX (k) thdoa man biéu thic dudi ddy trong khoang tan sb th k:

_IPD(K)

Lk R(k (£L3k)~ o
M(k_,_qyj w0 eV,

trong do DMX (k) piéu dién tin hidu duoc giam muc khung ther N
trong khoang tan s thi k, || biéu dién bién d6 cta tin hiéu audio khung
thr N trén kénh bén trai trong cap kénh thr K trong khoang tan s tha k, [R(6)|

biéu dién bién do cta tin hiéu audio khung thir N trén kénh bén phai trong cap
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kénh thir K trong khoang tan sd tha k, ZL(K) pidu dién goc pha cua tin hiéu
audio khung thtr N trén kénh bén trai trong khoang tin sé thir k, LK) pbidu
dién ILD cta cac tin hiéu audio khung thtt N trong khoang tan sb thir k, va
IPD(K) bidy didn IPD cia cac tin hiéu audio khung thi N trong khoang tan s6
thir k.

Cén luu y réng ngoai thuit toan dé thu nhan tin hiéu dugc giam mic,
phuong 4n ndy cua sang ché khéng dat ra giéi han nao dbi véi thuat toan khéc
dé thu nhan tin hiéu duoc giam muc.

Theo phuong an 1 cua sang ché, tap thong s6 4m thanh ndi khung thtr
N dugc ma hoa, sao cho by giai ma co thé khoi phuc tin hiéu duoc giam muc
khung th N. Mdt cach tuy chon, dé nang cao hiéu qua nén trong khi ma héa, bd
ma hoéa ma hoa thong s6 Am thanh ndi duoc st dung dé thu nhén tin hiéu duoc
giam muc khung tht N trong tép thong s6 4m thanh n6i khung thtt N. Vi dy, tap
thong s6 am thanh ndi khung thr N dugc tao ra bao gém ITD, ILD, IPD, va IC.
Néu bd mi héa tron céc tin hiéu audio khung thtt N trén hai kénh vao tin hiéu
dugc giam muc khung thtt N chi theo ILD va IPD trong tap thong s6 4m thanh
ndi khung tht N dya vao thudt toan thu nhét dinh trudc, dé nang cao hi¢u qua
nén, bd ma hoa co6 thé chi ma héa ILD va IPD trong tap thong s6 am thanh ndi
khung tha N.

Buéc 102: Bd mi hoa phat hién xem tin hi¢u duoc giam mirc khung
thr N bao gdm tin hiéu giong néi hay khong, va néu tin hidu dugc gidm mirc
khung th&r N bao gdm tin hiéu giong néi, thuc hién budc 103, hodc néu tin hidu
duoc giam muc khung thr N khong bao gdm tin hiéu giong néi, thuc hién budc
104.

bé dé phat hién, bdi bd ma hoa, xem tin hiéu dugc gidm muirc khung
thi N bao gom tin hiéu giong noi hay khong, mot cach tiy chon, bd ma hoéa phat
hién truc tiép, boi cac phuong tién phéat hién hoat dong giong ndi (Voice Activity
Detection - VAD), xem tin hiéu dugc giam muc khung thit N bao gbm tin hiéu
giong noi hay khong.

Mot cach tuy chon, phuong phép phat hién gian tiép, bai bo ma hoa,
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xem tin hiéu dugc giam mirc khung thir N bao gdm tin hiéu giong néi hay khong
la: b0 ma hda phat hién truc tiép, bdi cac phuong tién VAD, xem céc tin hiéu
audio khung thtt N bao gdm tin hiéu giong no6i hay khong. Cu thé 13, néu phat
hién rang tin hiéu audio trén mét trong sé hai kénh bao gém tin hidu giong ndi,
bd ma hda xac dinh ré‘mg tin hiéu dugc giam mtc nhan dugce béng cach tron cac
tin hiéu audio trén hai kénh bao gdm tin hiéu giong néi. Chi khi xac dinh rang
céc tin hiéu audio trén hai kénh déu khéng bao gém tin hiéu giong néi, bd ma
hoéa xac dinh réng tin hi€u dugc giam mutrc nhéan dugc br?mg cach tron cac tin hiéu
audio trén hai kénh khong bao gdm tin hiéu giong néi. Can luu ¥ rang theo cach
phat hién gian tiép nay, trinh tu gitta budc 102 va budc 100 hoac bude 101 la
khéng gi6i han, dé xuat rang budc 100 trude bude 101.

Budc 103: B6 ma hoa ma hoa tin hiéu dugc giam muc khung thtr N, va
thuc hién budce 107.

B mi hoa ma hoéa tin hiéu dugc giam muc khung tha N dé thu nhan
dong bit khung thtr N.

Bé1 vi ma hoa gian doan dugc thuc hién trén tin hiéu dugc gidm mirc
theo phuong 4n 1 ctia sang ché, dong bit bao gbm hai loai khung: khung loai thr
nhit va khung loai thtr hai. Khung loai th& nhét bao gdm tin hiéu dugc giam
mirc, va khung loai thr hai khong bao gém tin hiéu duge giam mirc. Dong bit
khung thr N nhan duogc trong bude 103 14 khung loai thir nhét.

Trong budc 103, bai vi tin hiéu dugc giam muc khung thir N bao gbém
tin hiéu giong ndi, mot cach tuy chon, bd ma hdéa ma hda tin hiéu duoc giam
mirc khung thir N theo tdc d6 ma héa khung giong noi thiét dat trude. Tt hon 14,
tdc dd6 m3 hda khung giong néi thiét dit trude ¢ thé duge thiét dat dén 13,2
kbps.

Ngoai ra, mot cach tuy chon, néu mi héa tin hiéu dugc gidm muc
khung th&t N, bd ma héa ma héa tap théng sé 4m thanh ndi khung thir N.

Budc 104: B6 mi hoa xac dinh xem tin hiéu dugc gidm muc khung
thtt N ¢6 thda man diéu kién m3 hda khung audio thiét dat trudce hay khong, va

néu tin hidu dugc giam muc khung th N thoa man diéu kién ma héa khung
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audio thiét dat trude, thuc hién budc 105, hodc néu tin hiéu duoc giam muc
khung thtt N khong thoa man diéu kién mi héa khung audio thiét dat trude, thuc
hién budc 106.

Diéu kién m4 hoéa khung audio thiét dat trude 1a diéu kién dugc tao cau
hinh trudc trong bd ma hoa va dugc st dung dé x4c dinh xem c6 ma héa tin hiéu
duoc giam muc khung tha N hay khong.

Can luu y rdng ddi véi tin hidu dugc giam muc khung thi nhat, néu tin
hidu dugc giam muc khung thir nhat khong bao gom tin higu giong néi, tin hidu
duoc giam murc khung thir nhét thoa mén diéu kién ma hoa khung audio thiét dat
trude. Nghia 1a, tin hiéu duge giam muc khung thur nhét duoc ma héa bat ké tin
hiéu duge giam muc khung thir nhat bao gdm tin hiéu giong néi hay khong.

Buéce 105: Bd ma héa ma hoa tin hiéu dugc giam muc khung thir N, va
thuc hién budc 107.

Cu thé 13, dong bit khung thtt N nhan dugc trong budc 105 cling 1a
khung loai tht nhét.

Can luu y réng, mot cach tuy chon, néu m3 hoa tin hiéu duogc giam
muc khung thd N, bd ma héa ma hoa tap thong s6 4m thanh noi khung thir N.

Mot cach tuy chon, dé d& don gian hoa cach thuc hién viéc ma hda tin
hiéu dugc giam muc, theo phuong an 1 cua sang ché, tin hiéu dugc giam muc
khung thit N dugc ma hoa theo cach tuwong tu trong bude 103 va bude 105.

Mot céach tiy chon, boi vi tin hi€u dugc giam mutrc khung thir N trong
bude 105 khong bao gdm tin hiéu giong néi, khi tin hiéu dugc gidm muc khung
thtt N théa man diéu kién ma hoa khung giong néi thiét dat trude, bd ma hoa ma
héa tin hiéu dugc giam muc khung thtr N theo tbc do ma hoa khung giong néi
thiét dat trude. Theo cach khac, khi tin hiéu duoc giam murc khung thr N khong
thoa man diéu kién ma hoa khuhg giong noi thiét dit trude, nhung théa man
didu kién m3 hoa SID thiét dit trude, bd ma hda mi héa tin hidu duoc giam muc
khung thtt N theo téc d6 ma héa SID thiét dat trude. Tdc d6 ma héa SID thiét
dat trude c6 thé duoc thiét dat dén 2,8 kbps.

Cén luu y rang khi tin hiéu dugc giam mutc khung thtt N khéng thoa
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man diéu kién ma héa khung giong néi thiét dit trude, nhung thoa man didu
kién ma hoa SID thiét dat trude, bd ma héa ma hoda tin hiéu duge giam mic
khung thit N theo cach ma héa SID. Cach ma héa SID quy dinh rang toc d6 ma
héa 13 tbc d6 m3 hoa SID thiét dat trude, va quy dinh thuat toan dugc st dung
cho viéc ma héa va thong s6 dugc st dung cho viéc ma hda.

Diéu kién ma héa khung giong néi thiét dat trudc co thé 1a: thoi luong
gifta tin hiéu dugc giam mrc khung thr N va tin hiéu duoc gidm muac khung thir
M khong 16n hon thoi lwong thiét dit truée. Tin hidu duge gidm mac khung tha
M bao gdm tin hiéu giong néi, va tin hiéu dugc gidm muc khung thir M 1a khung
cda tin hiéu dugc giam mic ma bao gbm tin hidu giong néi va & gén nhat vdi tin
hiéu duge giam muc khung thr N. Didu kién ma hoa SID thiét dat trude c6 the
12 ma hoa khung s6 1&. Khi N ctia tin hidu dugc gidm mirc khung thi N 1a s6 18,
bo ma hoa xac dinh réng tin hiéu duoc giam mtc khung thir N théa man diéu
kién ma héa SID thiét dat trude.

Budc 106: B ma hda bd qua viée ma hoda tin hiéu dugc giam muc
khung thtr N, va thuc hién budce 109.

Cu thé 13, dong bit khung thtt N nhén dugc trong bude 106 1a khung
loai thir hai.

B6 ma hoéa xac dinh ring tin hidu duogc giam muc khung th N khong
théa mén diéu kién ma hda khung audio thiét dat trude. Cu thé 1, bd ma hoa xac
dinh rang tin hiéu dugc giam mirc khung tha N khong thoa mén didu kién ma
hoa khung giong néi thiét dit trudce, va khong théa man diéu kién mi héa SID
thiét dat trude.

Theo phuong 4n nay cua sang ché, bd ma hoa khong ma héa tin hidu
duoc giam mirc khung thit N. Cu thé 1, dong bit khung thtt N khéng bao gdm
tin hi€éu dugc gidm muc khung thir N.

Khi bd ma hoéa khong ma héda tin hiéu dugce giam muc khung thir N, bo
ma héa c6 thé ma hoa tap thong sb am thanh ndi khung tha N, hozc c6 thé
khong mé hoa tap thong s6 4m thanh ndi khung thir N.

Theo phuong an 1 cua sang ché, mé ta duogc thuc hién nho st dung vi
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du trong d6 bd6 ma hoa khong ma hoéa tin hiéu dugc gidm mirc khung thr N,
nhung ma hoa tap théng sé 4m thanh ndi khung thir N. Tuy nhién, mdt cach tiy
chon, khi bd ma héa khéng mi héa tin hiéu dugc giam muc khung thir N, bd ma
hoéa ciing c6 thé khong ma hoa tip thong s6 am thanh ndi khung thtr N. Cu thé 13,
khi bd ma hoa khong ma hoa tap thong s6 am thanh néi khung thtr N ciing nhu
tin hiéu duoc giam muc khung thir N, ddi véi cach thu nhan tin hiéu dugc gidm
muic khung thtt N va tp thong sb 4m thanh néi khung thtt N béi bd giai m4,
tham khao phuong an 2 cua sang ché.

Budc 107: B6 ma héa gtri dong bit khung thar N dén bo giai ma.

Pé bo gidl ma co thé khoi phuc tin hiéu dugc giam muc khung tha N
thanh céc tin hiéu audio khung th N trén hai kénh sau khi thu nhén, boi cac
phuong tién giai ma, tin hiéu duoc giam murc khung thr N, dong bit khung thir
N bao gdm ca tap thong s am thanh ndi khung tha N va tin hiéu dugc gidm
muc khung tha N.

Bude 108: Néu x4c dinh rang dong bit khung thtr N 12 khung loai thtr
nhét, bo giai ma giai ma dong bit khung thi N, dé thu nhén tin hiéu dugc giam
muc khung th N va tdp thong s6 Am thanh ndi khung thir N, va thuc hién budc
111.

Cén luu vy rang, boi vi khung loai thtr nhét bao gdm tin hiéu duoc giam
muc va khung loai thtr hai khong bao gbm tin hidu dugc gidm miec, kich thude
ctia khung loai thtr nhat 16n hon kich thuéc ctia khung loai thir hai. Bo giai ma
c6 thé xac dinh, theo kich thudc cua dong bit khung tht N, xem dong bit khung
tha N 12 khung loai thi nhat hodc khung loai thit hai. Ngoai ra, mdt cach tiy
chon, bit c& ¢6 thé con duoc gbi trong dong bit khung thir N. Bo giai ma giai ma
mot phﬁn dong bit khung tht N dé thu nhén bit co, va xac dinh, theo bit cd, xem
dong bit khung thtt N 1a khung loai thir nhét hoic khung loai thit hai. Vi dy, khi
bit c& 14 1, né chi bao réng dong bit khung thir N 1a khung loai tht nhét; khi bit
cd 12 0, n6 chi bao rang dong bit khung thir N 1a khung loai thi hai.

Ngoai ra, mot cach tuy chon, bd giai méa xac dinh céch giai ma theo tdc

dod tuong tmg vGi dong bit khung thir N. Vi duy, néu tdc d6 cua dong bit khung
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thir N 1a 17,4 kbps, tdc do cua dong bit trong Umg véi tin hiéu dugce giam muc la
13,2 kbps, va tdc do ctia dong bit tuong tmg véi tap thong s6 4m thanh ndi 14 4,2
kbps, bd giai ma gidi ma, theo cach giai ma tuong ung véi 13,2 kbps, dong bit
twong tng véi tin hiéu dugce giam muc, va giai ma, theo cach giai ma twong ung
v6i 4,2 kbps, dong bit trong Gng véi tap thong s6 am thanh nbi.

Theo cach khac, bd giai ma x4c dinh cach ma hoéa cua dong bit khung
thr N theo cach ma hoa bit co trong dong bit khung thtr N, va gidi ma dong bit
khung thir N theo céach giai méa tuong ung véi cach ma hoa.

Budce 109: B6 ma hoa giri dong bit khung thu N dén bo giai ma, trong
do6 dong bit khung thir N bao gbm tap thong s6 4m thanh ndi khung thtr N.

Buéc 110: Néu x4c dinh rang dong bit khung tht N 12 khung loai thtr
hai, bd gii mi gidi ma dong bit khung thi N, d& thu nhan tap thong sé am thanh
ndi khung tht N, xéac dinh, theo quy tic tht nhat thiét dat trude, cac tin hiéu
dugc giam muc m khung trong it nhét tin hiéu dugc giam muc mot khung trude
tin hiéu duoc gidm muc khung thtr N, va thu nhén tin hiéu duogc giam muc
khung thtr N theo céc tin hiéu dugc gidm mirc m khung dua vao thuét toan thu
nhét dinh trudce, trong d6 m 1a s6 nguyén duong 16n hon 0.

Cu thé 14, tri sb trung binh ctia tin hiéu dugc gidm mirc khung thir (N—
3), tin hiéu dugc giam muc khung thr (N-2), va tin hiéu dugc giam mue khung
thr (N—1) dugc st dung 1am tin hiéu dugc giam muc khung thi N, hodc tin hiéu
duoc giam mrc khung thtr (N-1) dugc su dung truc tiép 1am tin hiéu duoc giam
muc khung thr N, hodc tin hiéu dugc giam mutc khung thir N duoc danh gia
theo thuat toan khac.

Ngoai ra, tin hiéu dugc giam muc khung thir (N-1) co thé dugc su
dung truc tiép lam tin hiéu dugc gidm mtrc khung tha N, hodc tin hiéu du:qc}
giam murc khung tht N dugc tinh toan theo tin hiéu dugce giam muc khung thir
(N=1) va tri s6 d6 1&ch thiét dat trude dua vao thudt toan thiét dat trude.

Budc 111: Bo gidi ma khoi phuc tin hiéu dugce giam muc khung thi N
thanh céc tin hiéu audio khung tht N trén hai kénh theo théng s6 am thanh ndi

dich trong tap thong sé 4m thanh ndi khung thtr N dua vao thuat toan tht hai
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dinh trudc.

Can hiu ring thong s am thanh nbi dich 1a it nhit mét thong sb am
thanh ndi trong tap thong sb 4m thanh ndi khung thir N.

Cu thé 13, quy trinh khoi phuc, bdi bo giai ma, tin hiéu dugc gidm muc
khung th N thanh céc tin hiéu audio khung th N trén hai kénh 1a quy trinh tron
nghich dédo, bdi bd méa hda, cac tin hiéu audio khung thtr N trén hai kénh vao tin
hiéu duoc giam muc khung tha N. Gia st réng bd ma hda thu nhan tin hiéu dugc
giam muc khung tht N theo IPD va ILD trong tap thong s6 4m thanh ndi khung
ther N, bd gidi ma khéi phuc tin hiéu dugc giam muc khung thr N thanh céc tin
hiéu khung th N trén céac kénh trong cap kénh thtr K theo IPD va ILD trong tap
thong s6 4m thanh ndi khung thir N. Ngoai ra, can luu y rang thuat toan dugc
thiét dat trude trong bo giai ma va dugc s dung dé khoi phuc tin hi€u duoc
giam muc co thé 13 thuat toan nghich dao cda thuét toan tao tin hiéu duoc giam
muc trong bd ma hoa, hodc co thé 14 thuat toan ddc lap vdi thuat toan tao tin
hiéu duogc giam muc trong bd ma hoda.

Ngoai ra, d& nang cao hiéu qua nén trong khi ma hoéa trong hé théng
truyén théng da kénh, khi thuc hién viéc ma hoa gidn doan trén tin hi€u dugc
giam muc, bo ma hoa co thé con thuc hién viéc ma hda gian doan trén tap thong
s6 Am thanh ndi. Tin hiéu dugc giam mic khung tht N duoc st dung 1am vi du
duéi day. Nhu duoc thé hién trén Fig.2A, Fig.2B, va Fig.2C, phuong phép xt Iy
tin hiéu audio da kénh theo phuong 4n 2 ctia sang ché bao gdm céac budc dudi
day.

Bude 200: BO ma héa tao ra tap thong s6 4m thanh ndi khung thd N
theo céc tin hiéu audio khung thr N trén hai trong s6 cic kénh, trong d6 tip
thong s& Am thanh nbi bao gdm Z thong sd 4m thanh ndi.

Cu thé 13, Z thong sb 4m thanh ndi bao gém thong s6 duoc str dung khi
bd ma hoa tron céc tin hiéu audio khung thr N dya vao thuét toan thir nhét dinh
truge, va Z 1a s6 nguyén dwong 1én hon 0. Can hiéu ring thuat toan tha nhét
dinh trudce la thuét toan tao tin hiéu dugc giam mutc dugce thiét dat trude trong bo

ma héda.
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Cén luu ¥ ring céc thong s6 Am thanh ndi bao gdm trong tip thong s6
am thanh ndi khung thit N dugc xac dinh nho st dung thuét toan tao thong sb
4m thanh ndi thiét d3t trude. Gia st réng mot trong s6 hai kénh 13 kénh bén trai,
va kénh con lai 1a kénh bén phai, thudt toan tao thong s6 Am thanh noi thiét dat

trude 1a nhu sau, va thdng sd 4m thanh ndi nhan duoc theo céc tin hiéu audio

khung tha N la I'TD:
N-1-i

¢, ()= r(N*I(j+i), va
/=0

N-1-i
¢, ()= 2 N*r(j+D),
J=0
trong 46 0=7=Twx N la d6 dai khung, ‘) bidu din khung tin hiéu
mién thoi gian trén kénh bén trai tai thoi diém 7/, 7 (/) bidu dién khung tin
hiéu mién thoi gian trén kénh bén phai tai thoi diém 7, va néu
max (c, (1)) > max (c,(®)

0Si<T e

, ITD 1a s0 do6i cta tri sO chi so tuwong Ung voi

max (c, ()

07T - néu khong thi, ITD 1a s6 dbi cua tri sd chi sd twong Ung véi
maX (cp(i)) A r r A A ~ r A s \
07 . Thuét toan khéc dé thu nhan ITD cling c6 thé ap dung vao phuong

4n nay cua sang ché.
Néu thuét toan tao théng s6 4m thanh ndi thiét dat trude con bao gdm
thuét toan tao IPD dudi day, IPD c6 thé con nhan dugc theo thuat toan dudi day.

Cu thé 13, IPD trong dai tin con thtr b théa man biéu thic dudi day:

IPD(b) = arg( A’Z L(k)R (k)),0<b<B,
k=4,

trong d6 B 1a téng sé lugng cac dai tn con duoc chiém gitt béi tin

hiéu audio trong mién tan s6, L(k) la tin hiéu cta tin hiéu audio khung thtt N

trén kénh bén trai trong khoang tin s thir k, va R’(k) 13 tin hiéu lién hop cua
cé4c tin hiéu audio khung thtt N trén kénh bén phai trong khoang tan sb tht k.

Ngoai ra, khi thudt toan tao thong s6 4m thanh ndi thiét dat trude con

bao goém thuat toan tao ILD theo phuong 4n 1 clia séng ché, ILD c¢6 thé con nhéan

duoc.
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Bude 201: B6 ma hoa tron céc tin hiéu audio khung thtr N trén hai
kénh vao tin hiéu dugc giam muc khung tht N theo it nhét mot thong sé am
thanh ndi trong tap thong s6 4m thanh ndi khung tha N dya vao thuét toan dinh
trude.

Cu thé, d6i véi thuat toan tht nhét dinh trudc, tham khao phuong phép
thu nhén tin hiéu dugc gidm mrc khung thtt N theo phuong 4n 1 cua sang ché.
Tuy nhién, thudt toan tht nhét dinh trude khong gidi han & phuong phép thu
nhan tin hiéu dugc giam mc khung thir N theo phuong 4n 1 cta sang ché.

Bude 202: B6 ma hda phat hién xem tin hiéu dugc gidm muirc khung
th N bao gom tin hiéu giong néi hay khong, va néu tin hiéu dugc giam mirc
khung tht N bao gém tin hiéu giong ndi, thuc hién budc 203, hodc néu tin hiéu
dugc giam muc khung tht N khong bao gdm tin hiéu giong ndi, thuc hién budc
204.

Theo phuong an 2 cua sang ché, ddi vé6i cach thuc hién cu thé dé phat
hién, bdi bd ma hoa, xem tin hiéu dugc giam muic khung thit N bao gém tin hiéu
giong ndi hay khong, tham khao cach phat hién, boi bé ma hda, xem tin hiéu
dugc giam mutc khung thr N bao gdm tin hiéu giong néi hay khong theo phuong
4n 1 cta sang ché.

Budc 203: B ma hoéa ma hoa tin hiéu dugc giam muc khung thir N
theo téc d6 ma héa khung giong néi thiét dit trudc, ma hoéa tap thong s6 am
thanh ndi khung th&t N, va thuc hién budc 211.

Cu thé 13, khi bd ma héa bao gébm hai cach ma héa tap thong s6 am
thanh ndi: cdch mi hoa thir nhit va cich ma héa tht hai, toc d6 ma héa dugc
quy dinh theo cach ma hoéa tht nhit khong nho hon téc d6 mi héa duge quy
dinh theo cach ma héa thtt hai; va/hodc, ddi véi thong sb 4m thanh ndi bét ky
trong tap thong sb 4m thanh ndi khung tht N, d6 chinh xé4c luong ti héa dugc
quy dinh theo cich ma hoéa thir nhét khong thap hon d¢ chinh x4c lugng tir héa
dugc quy dinh theo cach ma hda thir hai. Trong budc 203, bd ma héa ma héa tap
thong s6 4m thanh nbi khung thir N theo cach ma héa tha nhét.

Vi duy, tap thong s6 4m thanh ndi khung thit N bao goém IPD va ITD.
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dd chinh x4c luong tir héa IPD dugce quy dinh theo cach ma hoa thir nhét khéng
thép hon d6 chinh x4c lugng tr héa IPD dugce quy dinh theo cach ma hoa thir hai,
va dd chinh x4c lugng tir hda ITD dugc quy dinh theo cdch mi hda thh nhét
khéng thap hon d6 chinh xéac lugng tir héa ITD duge quy dinh theo cach ma hoa
thtr hai.

Tét hon 13, tdc d6 ma héa khung giong néi c6 thé dugc thiét dat dén
13,2 kbps.

Budc 204: BoO ma hda x4c dinh xem tin hiéu dugc gidam mtrc khung
thir N ¢6 thda man diéu kién ma hoa khung giong noi thiét dat trude hay khong,
va néu tin hiéu dugc giam muc khung tht N thoa mén diéu kién ma héa khung
giong noi thiét dat trude, thuc hién bude 205, hodc néu tin hiéu dugc giam murc
khung thir N khong théa mén diéu kién ma héa khung giong ndi thiét dat trude,
thuc hién budc 206.

Budc 205: B ma hdéa mi hoa tin hiéu duge giam mtc khung tha N
theo tdc dd ma héa khung giong néi thiét dit trudc, ma héa tip thong s6 4m
thanh ndi khung thir N, va thuc hién buéc 211.

Cu thé 13, khi bé6 ma héa bao gém hai cdch ma hoda tdp thong s6 Am
thanh néi: cdch ma héa thir nhit va cach mi héa thtr hai, toc d6 ma héa duge
quy dinh theo cach ma hoa thir nhit khong nho hon tbc d6 ma héa duge quy
dinh theo cidch ma hoa tht hai; va/hoac, ddi voi thong s6 Am thanh ndi bét ky
trong tap thong s6 Am thanh ndi khung thit N, d6 chinh x4c lugng tr hoa duoc
quy dinh theo cach ma hoéa thu nhét khong thap hon d chinh x4c lugng tir hoa
duoc quy dinh theo cdch ma hda tht hai. Trong budc 205, bd ma hda ma hoa tap
thong s6 4m thanh ndi khung thr N theo cdch ma hda thir nhét.

Budc 206: BO ma hda xac dinh xem tin hiéu dugc gidm muc khung
th N ¢6 thoa man diéu kién ma hoa SID thiét dit trudc hay khdng, va xac dinh
xem tap thong s6 am thanh ndi khung thtt N c6 théa man diéu kién ma héa
thong s6 Am thanh noi thiét dit trude hay khong, va néu tin hiéu duoc giam mirc
khung tht N thoa mén didu kién ma héa SID thiét dit trudc va tap thong s6 4m

thanh ndi khung th&t N théa man diéu kién ma hoéa thong s6 am thanh ndi thiét
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dat trudce, thuc hién budc 207, hoac néu tin hiéu duoc gidm muc khung tht N
théa man diéu kién ma héa SID thiét dat trude, nhung tap thong s6 Am thanh noi
khung thir N khong thoa mén didu kién ma hoa thong s6 am thanh nbi thiét dat
trude, thuc hién budce 208, hodc néu tin hidu dugc giam muc khung tht N khong
théa man diéu kién ma hoa SID thiét dat trude, nhung tap théng sb 4m thanh ndi
khung thtr N théa man diéu kién ma hoa thong s6 4m thanh ndi thiét dat trude,
thuc hién budc 209, hoac néu tin hiéu duogc giam muc khung thtr N khong thoa
mén didu kién ma hoéa SID thiét dat trude va tap théng sé am thanh ndi khung
thtt N khong théa man didu kién ma hoa théng sb 4m thanh nbi thiét dat trudc,
thuc hién budc 210.

Cu thé, trudc khi ma hoa it nhat mot thong s6 4m thanh ndi trong tap
thong s6 4m thanh noi khung thr N, b ma hoa x4c dinh xem thong s6 Am thanh
néi trong it nhat mot théng s 4m thanh ndi c6 théa man diéu kién ma hoa théng
s6 4m thanh ndi tuong tmg thiét dat truée. Cu thé, néu it nhit mot thong sd 4m
thanh ndi trong tap théng s6 4m thanh ndi khung thit N bao gbém do 1éch mirc
lién kénh ILD, diéu kién m3 héa thong s6 4m thanh nbi thiét dat trudc bao gém
D, > D,, trong d6 D, biéu dién mirc dd ma bai d6 ILD léch khoi chuin thr nhit,
chuin thr nhét dugc x4c dinh dua vao thuit toan thir ba dinh trude theo cac tap
thong s6 4m thanh ndi khung T trude tip thong s6 4m thanh ndi khung thtr N, va
T 12 s6 nguyén duong 16n hon 0.

Néu it nhit mot théng sé 4m thanh ndi trong tap thong s6 4m thanh ndi
khung tht N bao gdm d6 léch thoi gian lién kénh ITD, diéu kién m4 hoa thong
s6 A&m thanh ndi thiét dit trude bao gém Dy 2 D, ,

trong d6 D, biéu dién muc d6 ma boi d6 ITD léch khoi chuan thir

hai, chuén tht hai dugc xac dinh dua vao thuit toan th tu dinh trudc theo céc

tap thong sb 4m thanh ndi khung T trudc tip thong s6 4m thanh ndi khung thtr N,
va T 13 s6 nguyén duong 16n hon 0.

Néu it nhat mot thong sb am thanh ndi trong tap thong sé 4m thanh nbi

khung thir N bao gdm dé 16ch pha lién kénh IPD, diéu kién ma héa thong sd 4m
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thanh ndi thiét dat trude bao gdm b, > D,,

trong d6 D, bidu didn mic d6 ma boi d6 IPD léch khoi chuan thir
ba, chudn tht ba dugc x4c dinh dua vao thudt toan thtr nam dinh trudc theo céc
tap thong sb 4m thanh ndi khung T trudc tip thong s6 4&m thanh ndi khung tht N,
va T 1a s6 nguyén duong 1én hon 0.

Thuét toan thr ba, thuit toan tha tu, va thuat toan tht nam can duoc
thiét dat trude theo tinh trang thuc té.

Cu thé 13, khi it nhit mot thong s6 4m thanh ndi trong tap thong s6 4m
thanh néi khung tht N chi bao gdm ITD, diéu kién ma hoéa thong s6 4m thanh
ndi thiét dit truge chi bao gdm D, > p,, va khi ITD dugc bao gdm trong it nhat
mot théng sd Am thanh nbi trong tap thong s6 4m thanh ndi khung thir N thoa
méin D, > D, , it nhat mot thong s6 4m thanh ndi trong tap théng sé 4m thanh nodi
khung tht N dugc ma hda. Khi it nhat mot thong s6 4m thanh ndi trong tap
thong sb 4m thanh ndi khung thir N chi bao gdm ITD va IPD, didu kién ma héa
thong sb Am thanh ndi thiét dat trude chi bao g@)m D, > D,, va khi ITD dugc bao
gdm trong it nhat mot théng s6 am thanh ndi trong tap thong s6 4m thanh ndi
khung thu N théa mén D, > D,, it nhit mot thong s6 am thanh ndi trong tap
thong s6 4m thanh ndi khung tht N dugc ma héa. Tuy nhién, khi it nhét mét
thong s6 4m thanh néi trong tap thong s6 am thanh néi khung thir N chi bao gébm
ITD va ILD, diéu kién mé héa thong s6 Am thanh noi thiét dat trude bao gém
D,>D, Vi D,>D,, va by md héa ma hoéa ITD va ILD chi khi ITD dugc bao
gbm trong it nhat mot théng s6 am thanh ndi trong tap thong s6 4m thanh nbi
khung tht N théa mén D, > p, valLD théaméan D, > D,.

Mét cach ty chon, D,, D,, va D, lan luot thoa man cic bieu thirc
duoi day:

D, = MZ:_; (ILD(m) - %Z; ILD™(m));

T
D, =ITD —%Z ITD " (m); va

=1
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M-1 T
D, > (IPD(m)— % > 1P (m)),
m=0 1=1

trong d6 ILD(m) la d6 1éch muc dugc tao ra khi cac tin hiéu audio
khung thtt N dugc truyén mét cach twong Gmg trén hai kénh trong dai tan con

thir m, M la tong so lugng cac dai tan con dugc chiém gilt dé truyén cac tin hiéu

T It
audio khung tha N, %ZILD["](m) 1a tri sO trung binh cua cac ILD trong cac tap

=
thong s6 4m thanh néi khung T trudc tip thong s6 am thanh ndi khung tha N
trong dai tin con thir m, T 13 s6 nguyén duong 16n hon 0, LD (m) la d 1&ch
mutc duoc tao ra khi cdc tin hiéu audio khung thir t trudc céc tin hi€u audio
khung th&t N duge truyén mot cach twong tng trén hai kénh trong dai tdn con

ther m, ITD 1a d6 1&ch thoi gian dugc tao ra khi cac tin hiéu audio khung tho N

\ T . X .
duoc truyén mot cach tuong Gng trén hai kénh, —l—z ITDY 14 tri s trung binh

pan
ctia cac ITD trong céc tip thong sé 4m thanh ndi khung T trude tap thong sd 4&m
thanh ndi khung tha N, 17D 1a do 1&ch thoi gian duge tao ra khi cac tin hiéu
audio khung thir t trudc cac tin hiéu audio khung thir N dugc truyén mét cach
tuong Gng trén hai kénh, PD(m) la d9 léch pha dugc tao ra khi mot s6 tin hiéu

audio khung th N duoc truyén mot cach twong tng trén hai kénh trong dai tan

T 14
con tht m, %z IPD"(m) 14 tri sO trung binh cda céc IPD trong céc tap thong

=
s6 Am thanh ndi khung T trudc tap thong s6 4m thanh néi khung thtr N trong dai
tdn con tht m, va 1PD"(m) la do léch pha dugc tao ra khi céc tin hiéu audio
khung th t trude céac tin hi€u audio khung thtr N dugc truyén mot cach tuong
g trén hai kénh trong dai tn con th m.

Budc 207: BO ma héa mi hoa tin hiéu duge giam muc khung thor N
theo tbc dd ma hoéa SID thiét dit trude, ma héa it nhat mot théng sé am thanh
ndi trong tap thong s6 Am thanh ndi khung thtr N, va thuc hién buée 211.

Cu thé 13, khi bd ma héa bao gdm hai cach ma héa tap théng s6 am
thanh ndi: cach ma héa thir nhét va cidch m3 héa thit hai, tbc do méi héa dugc

quy dinh theo cach mé hoéa thit nhat khong nhé hon tbc d6 ma héa duge quy
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dinh theo cach mi héa thtt hai; va/hodc, dbi vai théng sb 4m thanh ndi bét ky
trong tap théng sb am thanh ndi khung thit N, d6 chinh xac luong tt héa duge
quy dinh theo cach ma hoa thtr nhét khong thap hon d6 chinh xac lugng tir héa
duoc quy dinh theo cdch ma hoa thtr hai. B ma héa ma hoa it nhét mot thong s6
4m thanh ndi trong tap théng sé 4m thanh ndi khung thtr N theo cach ma hoa tht
hai.

Vi du, theo cach ma hoéa thir nhét, b6 ma héa mi hoa tap thong s6 Am
thanh ndi khung thir N theo 4,2 kbps, va theo cach ma hoa thir hai, bd ma hoa
ma hoa tap thong sd 4m thanh ndi khung thir N theo 1,2 kbps.

Dé nang cao hiéu qua nén tap théng s6 am thanh ndi boi bd ma hoa,
mot cach tiy chon, bd ma hoda thu nhan X thong s6 am thanh ndi dich theo Z
thong sb am thanh ndi trong tap thong s6 am thanh nbi khung thit N dwa vao quy
tic giam kich thuéc thong sé am thanh ndi thiét dit trude, va ma héa X thong s6
4m thanh ndi dich. X 1a sd nguyén duong 16n hon 0 va nhé hon hodc bang Z.

Cu thé 13, tdp thong s6 Am thanh ndi khung th@ N bao gém ba loai
thong sb am thanh nbi: IPD, ITD, va ILD. ILD bao gdm cac ILD trong 10 dai
tan con: ILD(0), ..., va ILD(9), IPD bao gbém cac IPD trong 10 dai tan con:
IPD(0), ..., va IPD(9), va ITD bao gbm cac ITD trong hai dai con mién thoi gian:
ITD(0) va ITD(1). Gia st ring quy tic giam kich thudc thdng s6 4m thanh ndi
thiét dat trude 1a tap thong sé 4m thanh ndi chi bao gém hai loai thong sd am
thanh ndi, bd ma hoa lua chon hai loai thong sb 4m thanh ndi bat ky tu IPD, ITD,
va ILD. Gia su réng IPD va ILD duoc lua chon, bd ma héa ma hoa IPD va ILD.
Theo céach khéc, néu quy tic giam kich thuéc thong sd am thanh ndi thiét dat
trudc 1a chi c6 mét ntra ciia moi loai thong s6 4Am thanh ndi duoc du trir, nim
ILD dugc lua chon tir ILD(0), ..., va ILD(9), nam IPD duoc lua chon tu
IPD(0), ..., va IPD(9), mdt ITD dugc lua chon tir ITD(0) va ITD(1), va céc
thong sé duoc lua chon duge ma héa. Theo cach khac, quy tac giam kich thude
thong s6 Am thanh ndi thiét dat trude 1a nam ILD va nam IPD dugc lya chon.
Theo céach khéc, néu quy tic giam kich thudc thong sd am thanh ndi thiét dat

truéc 12 do phan giai mién tan so cua cac ILD, do phan giai mién tan so cua cac
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IPD, va d6 phén giai mién thoi gian ctia cdc ITD duge giam bét, cac ILD trong
cac dai tan con lan cén trong ILD(0), ..., va ILD(9) duoc két hop. Vi dy, tri s6
trung binh cua ILD(0) va ILD(1) dugc tinh toan dé thu nhan ILD(0) méi, tri s6
trung binh cua ILD(2) va ILD(3) duogc tinh toan dé thu nhan ILD(1) méi, ..., va
tri sd trung binh ctia ILD(8) va ILD(9) dugc tinh toan dé thu nhan ILD(4) méi.
Dai tin con twong tng véi ILD(0) méi nhan dugc bang cach két hop cac dai tan
con tuong tng véi ILD(0) gbe va ILD(1) gbe, ..., va dai tdn con tuong Ung voi
ILD(4) méi nhan duge bang cach két hop twong tng véi ILD(8) gbc va ILD(9)
gbc. Theo phuong phép tuong tu, cac IPD trong cac dai tan con lan c4n trong
IPD(0), ..., va IPD(9) duoc két hop, dé thu nhan IPD(0) mdi, ..., va IPD(4) mdi;
va tri sb trung binh ctia ITD(0) va ITD(1) cling duoc tinh toan dé thu nhan
ITD(0) méi. Tin hiéu mién thoi gian twong tng véi ITD(0) méi nhén duoc bang
cach két hop tuong ung véi ITD(0) gbc va ITD(1) gbc. ILD(0) méi, ..., va
ILD(4) méi, IPD(0) mdi, ..., va IPD(4) méi, va ITD(0) méi dugc mé hoa. Theo
cach khéc, néu quy tic giam kich thuéc thong sd 4m thanh noi thiét dat trudce 1a
do phan giai mién tan sd cua cac ILD duoc giam bét, cac ILD trong cac dai tan
con lan can trong ILD(0), ..., va ILD(9) dugc két hop. Vi du, tri sd trung binh
ctia TLD(0) va ILD(1) duoc tinh toan d& thu nhan ILD(0) méi, tri sé trung binh
cua ILD(2) va ILD(3) duogc tinh toan dé thu nhan ILD(1) méi, ..., va tri sb trung
binh cda ILD(8) va ILD(9) dugc tinh toan d2 thu nhan ILD(4) méi. Dai tan con
trong ung voi ILD(0) méi nhan dugce béng cach két hop tuong tmg véi ILD(0)
gbc va ILD(1) gbc, ..., va dai tan con twong Umg véi ILD(4) méi nhan duoc
bing cach két hop twong tng véi ILD(8) gbc va ILD(9) gbc. Sau d6, ILD(0)
méi, ..., va ILD(4) méi dugc ma hoa.

Budc 208: B ma héa ma hoa tin hiéu dugc giam muc khung th N
theo tdc dd ma héa SID thiét dat trude, nhung bd qua viéc ma hoéa it nhét mot
thong sé am thanh ndi trong tap thong s6 4m thanh ndi khung tht N, va thuc
hién buodc 211.

Budce 209: Bd ma héa ma hoa it nhat mot thong sé am thanh ndi trong

tap thong s6 4m thanh ndi khung tht N, nhung bé qua viéc ma héa tin hiéu duoc
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giam muc khung thtr N, va thuc hién budce 215.

Budc 210: B6 ma hoa khong ma hoéa tin hiéu duge gidm mirc khung
tht N ciing nhu tap théng sb 4m thanh ndi khung th@ N, va thuc hién bude 217.

Theo phuong 4n 2 cia sang ché, bd ma hoa thuc hién viéc mi hoa dé
thu nhan dong bit. Dong bit bao gdm bdn loai khung khac nhau, nghia 13, khung
loai thir ba, khung loai thir tu, khung loai thtt ndm, va khung loai thtr sau. Khung
loai thtt ba bao gdm tap théng sb 4m thanh ndi, nhung khong bao gbm tin hiéu
duogc giam muc, khung loai thir tu khdng bao gdm tin hiéu dugc giam mic cling
nhu tap théng sé 4m thanh ndi, khung loai thir nim bao gdm ca tin hiéu dugc
giam muc va tap thong sd 4m thanh ndi, va khung loai tht sdu bao gdm tin hiéu
dugc giam muc, nhung khong bao gbm tap thong sb 4m thanh ndi. Mbi trong sb
khung loai thit nim va khung loai thtr sdu 1a mot truong hop cua loai khung bao
gbm tin hiéu dugc giam miec, va mdi trong s6 khung loai thir ba va khung loai
th tu 1la mét truong hop cua loai khung khéng bao gdm tin hidu duoc giam
muc.

Cu thé 1a, dong bit khung thir N nhan dugc trong bude 203, bude 205,
hodc budc 207 1a khung loai tht ndm, dong bit khung thtt N nhan dugc trong
budce 208 1a khung loai thir sau, dong bit khung thtr N nhan duoc trong budce 209
13 khung loai th ba, va dong bit khung tht N nhan dugc trong budc 211 la
khung loai thir tu.

Budce 211: BO ma héa gt dong bit khung thr N dén b6 giai ma, trong
d6 dong bit khung thir N bao gdm tin higu dugc giam muc khung thtt N va tép
thong s6 4m thanh nbi khung thir N.

Budc 212: BO giai ma thu dong bit khung tht N, giai ma dong bit
khung thtt N néu x4c dinh rang dong bit khung thtt N 13 khung loai th nam, dé
thu nhén tin hiéu dugc giam muc khung tht N va tap thong s6 4m thanh ndi
khung thr N, va thuc hién budce 218.

Di véi cach thuc hién cu thé dé xac dinh, bdi bo giai ma, dong bit
khung thr N 1a loai khung nao, tham khao phuong 4n 1 cua sang ché.

Cu thé 13, bd giai ma giai ma dong bit khung thit N theo tbc do tuong
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ung véi dong bit khung thr N. Cu thé 13, néu bd ma héa ma hda tin hiéu dugc
giam muc khung thr N theo 13,2 kbps, bo gidi ma gidi ma dong bit cua tin hiéu
duoc giam muac khung thir N trong dong bit khung thtr N theo 13,2 kbps. Néu bd
ma héa mi hoa tip thong s6 4m thanh ndi khung thi N theo 4,2 kbps, bd giai ma
giai ma dong bit cta tdp thong s6 am thanh ndi khung tha N trong dong bit
khung thtr N theo 4,2 kbps.

Buéce 213: B6 ma hda gui dong bit khung th N dén bo giai ma, trong
d6 dong bit khung thi N bao gdm tin hiéu dugc gidm mirc khung tha N.

Budc 214: Bo giai ma giai ma dong bit khung tht N néu x4c dinh rang
dong bit khung thtr N 1a khung loai thtr sau, dé thu nhén tin hiéu dugc giam mirc
khung tha N, x4c dinh, theo quy téc thit hai thiét dit trude, cac tap thong sd am
thanh nédi k khung trong it nhat cac tap thong s6 4m thanh ndi mot khung trude
mdt tap thong sb Am thanh ndi khung thir N, thu nhan tip thong s6 4m thanh nodi
khung th N theo cac tap thong sd Am thanh ndi k khung dua vao thuét toan tha
sdu dinh trudce, va thuc hién budc 218.

Cu thé 13, st dung théng s6 4m thanh nbi trong tip thong s6 am thanh
ndi khung thtr N 1am vi dy, tap thong s6 am thanh ndi duoc quy dinh trong quy
thc thr hai thiét dat truée 1a khung cua tap thong s6 am thanh nbi ma & gan nhat
vél P va nhan dugc boi cac phuong tién gidi ma, va thong s6 4m thanh noi
khung tht N P nhén dugc theo thuat todn dudi day:

P=P45,

trong d6 P biéu dién théng s6 4m thanh noi khung thtt N, A
bidu dién khung cta thong s6 4m thanh n6i ma & gin nhat véi P va nhan dugc
bdi cac phuong tién gidi ma, va & biéu dién sd ngdu nhién cé tri sd tuyét ddi
twong ddi nho. Vi du, & c6 thé 13 s ngiu nhién gitta —P"x5% va
+P"% 5% .

Cén luu y rang phuong 4n ndy cla sng ché khong gidi han & phuong
phap danh gia céac thong s6 4m thanh ndi trong tap thong sé 4m thanh ndi khung
thr N.

Budc 215: Bd ma héa giri dong bit khung thit N dén bd giai ma, trong
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d6 dong bit khung thir N bao gdm it nhit mot théng s6 4m thanh nbi trong tap
thong s6 4m thanh ndi khung thix N.

Budc 216: B giai ma giai ma dong bit khung tht N néu xac dinh rang
dong bit khung th N la khung loai th ba, dé thu nhén it nhat mot thong sb am
thanh ndi trong tdp thong s6 4m thanh ndi khung thtt N, xac dinh, theo quy tac
tha nhat thiét dit trude, cdc tin hiéu duoc gidm mic m khung trong it nhét tin
hiéu dugc gidam mrc mot khung trude tin higu dugce giam mutrc khung thr N, thu
nhén tin hiéu dugc giam muc khung thr N theo céc tin hiéu dugc giam mirc m
khung dua vao thuét toan th\r hai dinh trude, trong dé m la ) nguyén duong 16n
hon 0, va thuc hién budc 218.

Cu thé 14, tri s6 trung binh cua tin hiéu dugc gidam muc khung thir (N—
3), tin hiéu dugc giam mrc khung thir (N-2), va tin hiéu dugc giam muac khung
thir (N—1) duoc st dung 1am tin hiéu dugce gidm mutrc khung thit N, hodc tin hiéu
dugce giam murc khung tht (N—1) dugc sir dung truc tiép 1am tin hidu dugc giam
murc khung thr N, hodc tin hiéu dugc giam muac khung thtt N dugc danh gia
theo thuat toan khac.

Ngoai ra, tin hiéu dugc giam muc khung thir (N-1) co thé duoc st
dung truc tiép lam tin hiéu dugc giam muc khung th N, hodc tin hi€u duoc
giam murc khung tht N duoc tinh toan theo tin hiéu dugc gidm muc khung thir
(N—1) va tri sé do léch thiét dat trudc dua vao thuat toan thiét dit trude.

Budc 217: Sau khi thu dong bit khung tht N, b gidi ma xac dinh rang
dong bit khung thir N 12 khung loai thir tu, x4c dinh, theo quy tic tht hai thiét
dat truge, cac tap théng sé 4m thanh ndi k khung trong it nhat céc tap thong 56
4m thanh ndi mot khung trudc mot tip thong s6 am thanh ndi khung tha N, va
thu nhén tip thong s6 4m thanh nbi khung thit N theo cac tap thong s6 am thanh
ndi k khung dua vao thuat toan tht squ dinh trudc; va

xac dinh, theo quy tac thit nhét thiét dat trudce, céc tin hiéu dugc gidm muc m
khung trong it nhét tin hiéu duoc giam mirc mot khung trudce tin hiéu duge giam
muc khung thr N, va thu nhén tin hiéu dugc giam muc khung thit N theo cac tin

hiéu dugc gidam mirc m khung dua vao thuét toan thi hai dinh trudc, trong dé6 m
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1a s6 nguyén duong 16n hon 0.

Budc 218: B giai ma khoi phuc tin hi¢u duge giam mirc khung tha N
thanh céc tin hiéu audio khung thir N trén hai kénh theo thong s6 4m thanh ndi
dich trong tap thong s6 4m thanh ndi khung thtt N dua vao thuét toan tha bay
dinh trudc.

Ngoai ra, dua vao phuong 4n nay cua sang ché, néu bo mi hoa phat
hién, nhd st dung céc tin hiéu audio khung tht N trén hai kénh, xem tin hiéu
dugc giam muac khung thr N bao gbm tin hiéu giong néi hay khong, cach khac
d8 ma hoéa tap thong s6 &m thanh ndi con duge dé xuét. Cu thé 13, néu phat hién
rang mot trong hai tin hidu audio khung thtt N trén hai kénh bao gdm tin hiéu
giong noi, by ma hoa thu nhan tap thong sb Am thanh ndi khung thir N theo cac
tin hiéu audio khung thir N dua theo céch tao tap thong s6 Am thanh ndi thi nhét,
va ma hoa tap thong s6 am thanh nbi khung thir N.

Khi bd ma héa xac dinh rang ca hai tin hiéu audio khung thr N trén hai
kénh déu khong bao goém tin hiéu giong néi: néu céc tin hiéu audio khung tha N
thoa man didu kién ma héa khung giong ndi thiét dat trude, b ma héa thu nhén
tap thong sb 4m thanh ndi khung tha N theo céc tin hiéu audio khung thir N dua
theo céch tao tdp thong sé am thanh néi thtt nhét, va ma héa tip thong s6 am
thanh ndi khung thtr N, hoic néu céc tin hiéu audio khung thit N khong thoa
man diéu kién ma hoéa khung giong néi thiét dat trude, bé6 ma hoéa thu nhén tap
thong s& am thanh ndi khung thit N theo céc tin hiéu audio khung tht N dwa
theo céach tao tap thong s6 Am thanh néi thit hai, va

mi héa it nhit mot thong sb 4m thanh ndi trong tap thong s am
thanh ndi khung thir N khi x4c dinh rang tip thong sb 4m thanh ndi khung that N
théa man didu kién ma hoa thong s6 4m thanh ndi thiét dat trude; hodc bd qua
viéc mé hoa tap thong sb am thanh ndi khi xé4c dinh rang tap théng sé 4m thanh
ndi khung thtr N khéng théa mén diéu kién ma héa thong s6 4m thanh ndi thiét
dat trudc.

Céch tao tap théng s6 am thanh néi tht nhat va cach tao tap théng so

am thanh ndi thtt hai thoa man it nhit mot trong s cac diéu kién dudi day:
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S6 luong céc loai thong s6 4m thanh ndi dugc bao gdbm trong tap thong
s6 4m thanh ndi va dugc quy dinh theo cach tao tap thong s6 4m thanh ndi thir
nhat khéng nho hon sé lugng cac loai thong s6 4m thanh néi dugc bao gdbm
trong tap thong sé 4m thanh néi va duge quy dinh theo céch tao tip thong s6 4m
thanh ndi tht hai, sb luong céc thong s6 4m thanh ndi duoc bao gém trong tap
thong s6 4m thanh nbi va duge quy dinh theo céach tao tap thong s6 am thanh ni
th(r nhat khéng nhé hon s6 luong cac thong s6 am thanh néi duoc bao gdm trong
tap thong s6 A&m thanh ndi va duoc quy dinh theo cach tao tap thong s6 am thanh
ndi thtr hai, d6 phan giai mién thoi gian cia thong s6 am thanh ndi va dugc quy
dinh theo céch tao tap thong sd 4m thanh ndi thtr nhit khong thap hon do phan
giai mién thoi gian cia thong s6 Am thanh noi trong tng va duoc quy dinh theo
cach tao tap thong s6 am thanh ndi tha hai, hodc do phan giai mién tan s cla
thong sé &m thanh nbi va dugc quy dinh theo cch tao tap thong s6 4m thanh ndi
th@ nhét khong thdp hon d6 phan giai mién tAn sd cua thong sé 4m thanh ndi
tuong tmg va dugc quy dinh theo cach tao tp thong s6 4m thanh ndi thir hai.

Cu thé 13, d6 chinh xéc mién tan sd hodc do chinh xéc mién thoi gian
cla tip théng sb 4m thanh ndi nhan dugc theo cach tao tap thong s6 Am thanh
ndi thtr nhat 16n hon do chinh xac mién tAn s hodc d6 chinh xac mién thoi gian
cua tap thong sb am thanh ndi nhan duoc theo cach tao tip thong s6 Am thanh
ndi tht hai.

Ngoai ra, theo phuong phép xt ly tin hiéu audio da kénh theo phuong
an 3 cua sang ché, khi phat hién rz‘?mg tin hiéu dugc giam mac khung tht N bao
gdm tin hiéu giong noi, bd ma héa ma hoa tin hiéu duoc giam murc khung tha N
theo téc do mi héa giong néi, va ma hoa tap thong s6 &m thanh ndi khung thi N;
hodc khi b ma hoa phat hién rang tin hiéu duoc giam murc khung tha N khong
bao gdm tin hiéu giong néi: néu tin hiéu duoc giam murc khung thtt N thoa man
didu kién ma héa khung giong néi thiét dit trude, bdo ma héa ma héa tin hiéu
dugc giam muc khung th N theo tdc d6 ma héa giong néi, va ma hoéa tap thong
s6 4m thanh ndi khung tha N, hoac néu tin hiéu duoc giam muc khung thtr N

khong théa man diéu kién ma héa khung giong néi thiét dit trude, nhung thoéa
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man diéu kién ma hoa SID thiét dit trude, bd ma hdéa ma hda tin hiéu dugce giam
mutc khung th@ N theo téc do ma hoéa SID, va ma héa it nhit mét thong sé am
thanh ndi trong tap thong sé 4m thanh ndi khung thir N, hozc néu tin hiéu duoc
giam muc khung tht N khong théa man didu kién ma hoa khung giong néi thiét
dat trudce cling nhu diéu kién mi héa SID thiét dat trude, bd ma hoa khong ma
héa tin hiéu dugc giam mtc khung th N cling nhu tap thong s6 am thanh ndi
khung tht N.

Cén hiéu ring su khac nhau giita phuwong 4n 3 cua sang ché va phuong
an 1 cua sang ché hodc gitta phuong 4n 3 cla sang ché va phuong 4n 2 clia séng
ché nim &: bd ma hoa khong thuc hién xéc dinh trén tap thong s6 am thanh ndi,
va mé héa tip théng sé 4m thanh ndi bit ké cach nao duoc sir dung dé ma hoa
tin hiéu dugc giam murec.

Theo phuong an 3 cta sang ché, dong bit nhan dugc sau khi bd ma héa
ma héa tin hiéu duge giam muc bao gom hai loai khung: khung loai thtr nhét va
khung loai th hai. Khung loai thr nhét bao gé)m ca tin hiéu dugc giam muc va
tap théng s6 am thanh ndi, va khung loai thtr hai khong bao gbm tin hiéu duoc
giam muc cling nhu tap thong sd 4m thanh ndi. Cu thé 13, d6i v6i phuong phép
khoi phuc dong bit thanh céc tin hiéu audio trén hai kénh bdi bo gidi ma sau khi
thu dong bit, tham khao phuong 4n 2 cia sang ché va phuong 4n 1 cla sang ché.

Dua vao phuong én 3 cua sang ché, mét cach tuy chon, khi tin hiéu
dugc giam mac khung thtr N khong thoa man diéu kién m4 héa khung giong néi
thiét dat trude cling nhu diéu kién ma héa SID thiét dit trude, bd6 mi hoa xac
dinh xem tip théng sb 4m thanh néi khung thtr N c6 théa man diéu kién mi hoa
thong sb 4m thanh ndi thiét dat trudc hay khong, va néu tap théng s6 4m thanh
ndi khung thtt N théa man didu kién ma héa théng s am thanh ndi thiét dat
trudce, bd ma hoa khéng ma hoda tin hiéu duge gidm muc khung thir N, nhung ma
héa it nhat mot thong sb am thanh ndi trong tap thong sb am thanh nbi khung
thtr N, hodc néu tap thong sd Am thanh ndi khung th N khong théa méan didu
kién ma hoa théng s6 4m thanh ndi thiét dit trudc, bdo ma héa khong ma héa tin

hiéu duoc giam mtrc khung thd N cling nhu tap thong s6 4m thanh ndi khung
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th N.

Dong bit nhan dugc dua vao phuong phap ma hoa néu trén bao gdm ba
loai khung: khung loai th&r nhét, khung loai thi ba, va khung loai thtr tw. Khung
loai thtr nhét bao gém ca tin hiéu duogc gidm muc va tap thong s6 am thanh ndi,
khung loai thtr ba khong bao goém tin hiéu dugc giam mic, nhung bao gbdm tap
thong sb 4m thanh ndi, va khung loai thi tu khong bao gbm tin hiéu duoc giam
murc cling nhu tp thong s 4m thanh ndi. Cu thé 13, dbi véi phuong phap khoi
phuc dong bit thanh céc tin hiéu audio trén hai kénh boi bo gidi ma sau khi thu
dong bit, tham khao phuong én 2 cta sang ché va phuong an 1 cta sang ché.

Su khic nhau gitta giai phap k§ thuat néu trén va phuong an 2 cua
sang ché nam &: Khi tin hiéu duoc giam mic khung thtt N khong théa man didu
kién ma hoa khung giong ndi thiét dit trudc cling nhu didu kién ma hoéa SID
thiét dat trude, bd ma héa xac dinh xem tap thong s6 am thanh ndi khung tht N
c6 thda man didu kién ma hoa thong sé am thanh ndi thiét dit trudce hay khong.

Mot cach tuy chon, theo phuong phép xir ly tin hiéu audio da kénh
theo phuong an 4 cua sang ché, khi phét hién réng tin hiéu dugc gidm muc
khung tht N bao gdm tin hiéu giong néi, by ma héa ma hoa tin hiéu duge giam
muirc khung thit N theo tbc d6 mi héa giong néi, va ma hoa tap thong s6 am
thanh ndi khung thtt N; hodc khi bd ma héa phat hién rang tin hidu duoc giam
muttc khung thtt N khéng bao gom tin hiéu giong néi: néu tin hiéu duoc giam
mirc khung thr N théa man didu kién ma héa khung giong néi thiét dat trude, bd
ma hoa mi hda tin hiéu dugc giam muc khung thr N theo tbc d6 ma hoa giong
nodi, va ma hda tap thong s6 Am thanh noi khung tha N, hoac néu tin hiéu dugc
giam muc khung thir N khong thoa méan diéu kién ma héa khung giong néi thiét
dat trudc, nhung thoa man diéu kién ma héa SID thiét dit trude, bd ma hda xac
dinh xem tap thong sé 4m thanh ndi khung thit N ¢6 théa man diéu kién ma hoa
thong sb 4m thanh ndi thiét dat trudc hay khong, va khi tap thong s6 Am thanh
ndi khung thtt N théa mén didu kién ma hoa théng s am thanh néi thiét dit
trudc, b6 ma héa mi hoa tin hiéu duoc giam muac khung tha N theo tdc dd ma

héa SID, va ma hda it nhit mot thong sé 4m thanh ndi trong tip théng s6 4m
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thanh ndi khung thtr N, hodc khi tap théng sé 4m thanh nbi khung thit N khong
théa man diéu kién ma hoa thong s6 Am thanh ndi thiét dat trude, bd ma héa ma
héa tin hiéu duoc giam mirc khung thir N theo téc d6 ma héa SID, nhung khong
ma hoa tap thong s 4m thanh ndi khung thi N; hoic néu tin hiéu duoc giam
mirc khung tht N khong thoa man didu kién ma héa khung giong noéi thiét dat
true cling nhu diéu kién ma héa SID thiét dit trude, bd ma hoa khong ma hoa
tin hiéu dugc giam mc khung thir N cling nhu tép thong s6 4m thanh ndi khung
thtr N.

Dong bit nhan dugc dua vao cach ma hoa theo phuong an 4 cua sang
ché bao gdm ba loai khung: khung loai thit ndm, khung loai thtt sdu, va khung
loai th hai. Khung loai tht ndm bao gdm ca tin hiéu dugc gidm muc va tip
thong s6 4m thanh ndi, khung loai thtr séu bao gdm tin hiéu dugc giam mic,
nhung khéng bao gdm tip thong sé 4m thanh ndi, va khung loai th hai khong
bao gém tin hiéu duoc giam muc cling nhu tép thong s6 Am thanh ndi. Cu thé 13,
d6i v6i phuong phap khoi phuc dong bit thanh cic tin hiéu audio trén hai kénh
bai bd giai ma sau khi thu dong bit, tham khao phuong 4n 2 cua sang ché va
phuong 4n 1 clia sang ché.

Su khac nhau gilta phuong én 4 cia sang ché va phuong 4n 2 clia sang
ché nim &: Khi tin hiéu duge gidm mutc khung thir N khong thoa man diéu kién
ma hda khung giong ndi thiét dat trude, nhung thoa man diéu kién ma héa SID
thiét dat trude, bd ma hoa xac dinh xem c6 ma hoda it nhat mét thong s6 am
thanh ndi trong tap théng s6 4m thanh nbi khung thr N hay khong, va khi tin
hiéu dugc giam muc khung tht N khong thdéa man didu kién ma hoéa khung
giong noi thiét dit trude cling nhu didu kién ma héa SID thiét dat trude, bé qua
viéc ma héa tap thong sd am thanh ndi khung thir N.

Theo phuong &n 3 cua sang ché va phuong 4n 4 clia séng ché, cu thé 13,
d6i v6i cach thu nhan tin hiéu dugc giam muc khung thtr N va tép thong s6 am
thanh nbi khung thtr N boi bo giai mé, tham khao phuong 4n 2 cia sang ché va
phuong 4n 1 clia sang ché, va dbi véi cach thyuc hién cu thé dé ma hoa thong sb

am thanh noi va tin hiéu dugc giam muc, tham khao phuong an 2 cia sang ché
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Véphuongén]_cﬂaséngché.

Theo phuong an bét ky cta sang ché, thi nhét va th hai trong thut
to4n tht nhét dinh trudc va thuat toan thir hai dinh trudc khoéng 6 y nghia dac
biét, va chi dugc str dung dé phén biét gifra cac thuat toan khac nhau, thir ba, tht
tu, thr ndm, th s4u, thir bay, va tuong tu 1a cling giéng nhu vay, va céac chi tiét
khong dugc mo ta & day.

Dua vao khai niém sang tao tuwong tu, cac phuong &n cua sang ché con
dé xuit bd6 m3 hoa, bo giai ma, va hé théng ma hoa va giai ma. Boi vi céc
phuong phap tuong Gmg v6i bd ma hoa, b giai ma, va hé théng ma hoa va giai
ma theo cac phuong an cua sang ché 13 phuong phap xir ly tin hiéu audio da
kénh theo cac phuong an cia sang ché, ddi voi cac cach thuc hién cua bd ma
}mmb@Qﬁnﬁﬂéhém&gnﬁmmvégﬁnﬁﬂmo%cmmmgéndmamgdﬁ
tham khao cach thuc hién ctia phuong phép, va cac chi tiét khong dugc md ta lai
& day. |

Nhu dugc thé hién trén Fig.3a, bd ma hda theo phuong an cua sang
ché bao gém bd phan phét hién tin hiéu 300 va bd phdn ma hoa tin hiéu 310. Bo
phéan phat hién tin hiéu 300 dugc tao cAu hinh dé phat hién tin hiéu duoc giam
mtc khung thtr N bao gdm tin hiéu giong néi hay khong. Tin hiéu dugc giam
muc khung tht N nhan duge sau khi céc tin hiéu audio khung tha N trén hai
trong sb6 cac kénh duoc tron dua vao thuét todn tha nhét dinh trude, va N 1a sb
nguyén duong 16n hon 0. B phan mé héa tin hiéu 310 dugce tao c4u hinh dé: ma
héa tin hiéu dugc giam mic khung tht N khi bd phan phat hién tin hi¢u 300
phat hién rang tin hiéu duge giam muc khung thit N bao gbm tin hiéu giong néi;
ho#c khi bd phan phat hién tin hi¢u 300 phat hién réng tin hiéu dugc gidm muc
khung thir N khéng bao gom tin hi¢u giong néi: ma héa tin hiéu dugc giam mirc
khung tht N néu bd phan phat hién tin hiéu 300 x4c dinh rﬁng tin hiéu duogc
giam muc khung tht N théa man didu kién m3 héa khung audio thiét dat trudc;
hodc bd qua viéc ma hoa tin hiéu dugce gidm mirc khung tht N néu bd phén phat
hién tin hiéu 300 x4c dinh rang tin hiéu dugc giam muc khung thr N khong thoa

man didu kién ma hoa khung audio thiét dat trudc.
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MOot cach tuy chon, nhu dugce thé hién trén Fig.3b, bd phan ma hda tin
hiéu 310 bao gém bd phan ma hoa tin hiéu thi nhét 311 va bo phan ma hoa tin
hiéu thtr hai 312. Khi bd phan phat hién tin hi¢u 300 phat hién réng tin hiéu
dugc giam muc khung thtt N bao gbm tin hiéu giong noi, bd phan phét hién tin
hiéu 300 ra lénh cho b phin ma héa tin higu thi nhét 311 dé ma hoa tin hiéu
dugc giam muc khung thir N.

Néu xac dinh rang tin hiéu duoc gidm muc khung tht N théa mén didu
kién ma hoa khung giong ndi thiét dat trude, bod phén phat hién tin hiéu 300 ra
1énh cho bd phan ma hoa tin hidu thr nhat 311 dé ma héa tin hiéu duoc giam
murc khung thtr N.

Cu thé 13, n6 duoc quy dinh ring bd phan ma hoéa tin hiéu thit nhat 311
ma hoa tin hiéu dugc giam mac khung thir N theo tbc d6 ma hoa khung giong
néi thiét dat trudc.

Néu x4c dinh ring tin hiéu dugc giam mirc khung thtr N khong thoa
mén diéu kién ma héa khung giong néi thiét dit trude, nhung thda mén diéu
kién ma hoéa ky hi€u mo ta cheén im ldng SID thiét dat trude, bd phan phat hién
tin hiéu 300 ra 1énh cho bd phan ma hoa tin hi¢u thtr hai 312 dé ma hoa tin hiéu
dugc giam muc khung thtt N. Cu thé 13, né dugc quy dinh rang bd phan ma hoa
tin hiéu thr hai 312 m4 héa tin hiéu dugc giam mtc khung thir N theo tbc 46 ma
hoéa SID thiét dit trude. Téde dé ma hoa SID khéng 16n hon tée dd ma héa khung
giong noi.

MOt cach tuy chon, nhu duoc thé hién trén Fig.3a va Fig.3b, b ma hoa
con bao gém b6 phan tao thong sb6 320, bd phén ma héa thong s 330, va bd
phén phat hién thong s6 340. Bb phan tao thong s6 320 duoc tao ciu hinh dé thu
nhan tip thong sé am thanh ndi khung th N theo céc tin hiéu audio khung thér
N. T4p thong sé 4m thanh ndi khung tht N bao gdm Z thong s& am thanh ndi, Z
thong s6 am thanh ndi bao gém thoéng sb dugc st dﬁng khi bd ma hoda trdn céac
tin hiéu audio khung tht N dua vao thuat toan thir nhét dinh trude, va Z 1a sb
nguyén duong 16n hon 0. B phan ma héa thong sb 330 dugc tao cdu hinh dé:

ma héa tap thong s6 Am thanh ndi khung tht N khi by phan phat hién tin hiéu
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phat hién rang tin hiéu duoc gidm mic khung tha N bao gdm tin hiéu giong néi;
hodc khi bd phén phat hién tin hi¢u 300 phét hién ré”mg tin hiéu dugc gidm muc
khung thir N khong bao gdm tin hi¢u giong néi, ma hoa it nhét mot thong sb 4m
thanh ndi trong tap théng sé 4m thanh ndi khung thtt N néu bd phan phét hién
thong sb 340 x4c dinh rang tap thong s6 4m thanh ndi khung thit N thoa min
diéu kién ma héa thong s6 Am thanh ndi thiét dit trude; hodc bo qua viéc ma hoa
tap thong s6 Am thanh ndi néu bd phan phat hién thong s6 340 xé4c dinh ring tap
thong sé 4m thanh néi khung thit N khong théa mén didu kién ma héa thong sb
4m thanh ndi thiét dat trude.

Mot céch tuy chon, bd phan ma hda thong s 330 duoc tao cAu hinh dé:
thu nhan X thong s6 4m thanh néi dich theo Z thong s& 4m thanh ndi trong tap
thong sd 4m thanh ndi khung thit N dya vao quy tc giam kich thudc thong s6
am thanh ndi thiét dat trude, va ma hoa X thong sb am thanh ndi dich. X 1a sé
nguyén duong 16n hon 0 va nhé hon hodc bang Z.

Cu thé 13, khi b phan ma héa thong s6 330 bao gdm bd phan ma héa
thong sb thir nhat 331 va bo phan ma héa thong s6 thtr hai 332, bd phan ma héa
thong s6 thtr hai 332 duoc tao cAu hinh dé: thu nhan X thong s6 am thanh ndi
dich theo Z thong s6 4m thanh ndi trong tap thong s6 4m thanh ndi khung tha N
dua vao quy tic giam kich thudc thdng sb 4m thanh ndi thiét dat trudc, va ma
héa X thong s6 4m thanh ndi dich.

Mot cach tuy chon, dua vao Fig.3a va Fig.3b, nhu duoc thé hién trén
Fig.3c, bd phén tao thong s6 320 cua bd ma hoa bao gém bd phén tao thong s6
tht nhét 321 va bd phan tao thong s6 thtr hai 322. Khi bd phan phat hién tin hiéu
300 phat hién rang cac tin hidu audio khung tht N bao gbm tin hiéu giong néi,
hodc bd phan phat hién tin hi¢u 300 phat hién réng cac tin hiéu audio khung th
N khéng bao gdm tin hiéu giong néi va cic tin hiéu audio khung thir N thoa man
diéu kién ma héa khung giong néi thiét dat trude, bd phén phat hién tin hiéu 300
ra 1énh cho by phén tao théng s6 thtt nhat 321 dé tao ra tap thong s6 4am thanh
ndi khung thir N. Khi bd phan phat hién tin hiéu 300 phat hién rang cac tin hiéu

audio khung tht N khong bao gbm tin hiéu giong ndi, va céac tin hiéu audio
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khung thtr N khong théa man diéu kién m3 héa khung giong néi thiét d3t trude,
bo phéan phat hién tin hiéu 300 ra Iénh cho b phén tao thong s6 th hai 322 dé
tao ra tap thong s6 am thanh ndi khung thtt N. Cu thé 13, né duoc quy dinh trudc
réng bd phén tao thong s6 tht nhat 321 thu nhéan tap thong s6 am thanh ndi
khung thtt N theo cac tin hiéu audio khung thr N dua theo cach tao tp thong s6
4m thanh ndi thi nhat, va bd phén tao thong s6 thir hai 322 thu nhén tap thong
s6 A&m thanh ndi khung th N theo céc tin hidu audio khung thir N dya theo cach
tao tap théng s6 4m thanh ndi thit hai.

Céch tao tap thong sé 4m thanh ndi thir nhit va cach tao tap thong sb
am thanh ndi tht hai théa man it nhat mét trong s6 cac didu kién dudi day:

Sélugngcéclo@théngséénlﬂmnhnéiduqcbaogén1ﬂ0ngtépth6ng
s6 am thanh ndi va dwoc quy dinh theo cach tao tip thong s6 am thanh ndi tha
nhit khong nhé hon sé luong cac loai thong s& am thanh ndi dugc bao gém
trong tap thong s6 Am thanh ndi va duoc quy dinh theo c4ch tao tép thong s6 4m
thanh ndi tht hai, s6 lugng cac théng sd 4m thanh ndi duoc bao gdm trong tap
thong s6 4m thanh ndi va dugc quy dinh theo cach tao tip thong s6 am thanh ndi
thr nhat khong nho hon sb lugng céc théng s& am thanh ndi dugc bao gdm trong
tap thong s6 Am thanh ndi va duoc quy dinh theo cach tao tip thong s6 Am thanh
ndi thi hai, d6 phan giai mién thdi gian cla thong s6 am thanh ndi va duoc quy
dinh theo cach tao tap thong sé am thanh ndi thir nhat khong thdp hon do phan
giai mién thoi gian cta thong s6 Am thanh ndi tuong tmg va duge quy dinh theo
cach tao tap thong s6 am thanh ndi tht hai, hodc d6 phan giai mién tan sb cla
thong s6 am thanh ndi va duge quy dinh theo c4ch tao tap thong s6 am thanh ndi
tht nhit khéng thdp hon do phan giai mién tin s cta thong sb 4m thanh ndi
tuwong tng va dugc quy dinh theo céach tao tap thong s6 4m thanh néi thr hai.

Sau khi b phan tao thong s6 thtr hai 322 thu nhén tip thong s6 am
thanh ndi khung th N, bo phan ma hda thong sd 330 mé hoa tap thong s6 Am
thanh ndi khung tht N. Cu thé 13, nhu dugc thé hién trén Fig.3d, khi bd phén ma
hoéa thong s6 330 bao gébm bd phan mi hoa thong s6 thr nhat 331 va bo phan ma
héa thong s tht hai 332, bd phan ma hoéa thong sb thi nhat 331 ma héa tép
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thong s6 4m thanh ndi khung thr N dugc tao ra boi bd phan tao thong s6 tht
nhit 321, va bd phan ma héa thong s6 thir hai 332 ma hoa tap thong s6 &m thanh
nbi khung thr N duoc tao ra béi bd phéan tao thong sb thtr hai 322. Pugc quy
dinh truée ring cach ma héa ctia bd phan ma héa théng sd thir nhat 331 14 cach
ma héa thtt nhit, va né duge quy dinh trudc réng cach ma hoa cia by phan ma
hoa thong sb thir hai 332 14 cach ma héa tht hai. Cach ma héa duge quy dinh
bdi bd phan ma héa thong sé thi nhat 14 cAch mi héa thit nhat, va cach ma héa
duoc quy dinh bdi bd phdn ma hoéa thong sb thir hai 14 cach ma hoa thir hai. Cu
thé 13, téc d6 ma héa duoc quy dinh theo cach mi hoa thi nhit khong nhéd hon
tbc d6 ma hoa duge quy dinh theo cdch ma hoa thi hai; va/hoac d6i véi thong sb
4m thanh ndi bét ky trong tap thong s6 Am thanh ndi khung thtr N, d chinh x4c
lugng tr hoa duge quy dinh theo cach ma hoa thir nhit khong thap hon dd chinh
x4c lugng tir hda dugc quy dinh theo cach ma héa tha hai.

Tép théng s6 4m thanh ndi khong duge ma héa khi bo phan phat hién
thong sb 340 xac dinh rang tap thong s6 am thanh ndi khung thit N khong thoa
min diéu kién m4 héa thong s6 Am thanh ndi thiét dat trude.

Mot cach tuy chon, bd phan ma héa thong s6 330 bao gém bd phén ma
héa théng s thir nhat 331 va bd phan ma héa thong sb thir hai 332. Cu thé 13, bd
phin ma héa thong sé thir nhit 331 dugc tao cdu hinh dé ma héa tap thong sb
4m thanh ndi khung thir N theo cach md hoa tht nhét khi tin hiéu duoc giam
mutc khung thit N bao gdm tin hig¢u giong néi va khi tin hiéu dugc giam mic
khung thir N khong bao gbm tin hiéu giong néi, nhung théa man didu kién ma
hoa khung giong ndi. Bd phan ma hoa thong sé thit hai 332 duoc tao cdu hinh dé
ma héa it nhAt mot thong sé 4m thanh ndi trong tap thong s6 am thanh ndi khung
thr N theo cach ma hoa thir hai khi tin hiéu dugc giam muc khung thit N khong
thoa man diéu kién ma hoéa khung giong néi.

Téc d6 ma héa duoc quy dinh theo cach ma hoa thu nhét khong nhd
hon tdc d6 m3 héa dugc quy dinh theo cach mé& héa thtr hai; va/hoéc dbi voi
thong sé 4m thanh ndi bét ky trong tip thong s6 am thanh ndi khung tha N, do
chinh x4c lugng t& héa dugc quy dinh theo cach ma hda thr nhét khong thap
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hon dd chinh xéc lugng tir héa dugc quy dinh theo cach ma hoéa thir hai.

Mot cach tily chon, néu it nhét mot théng sd 4m thanh nbi trong tap
thong sb 4m thanh néi khung thir N bao gdm do 1&ch mac lién kénh ILD, diéu
kién ma héa thong sb 4m thanh ndi thiét dat trude bao gdm D, > D,,

trong d6 D, biéu dién mic do ma bsi d6 ILD léch khoi chuan tha
nhét, chuén tht nhit dugc xac dinh dua vao thuét todn thit hai dinh trude theo
céc tap thong sb 4m thanh ndi khung T trude tip thong s6 am thanh ndi khung
tha N, va T 12 s& nguyén duong 16n hon 0.

Néu it nhat mot thong s6 4m thanh ndi trong tap thong s6 4m thanh ni
khung thtt N bao gdm dé 1éch thoi gian lién kénh ITD, diéu kién ma héa thong
sé Am thanh ndi thiét dat trude bao gdm D, > D,

trong dé D, biéu dién mc do ma boi d6 ITD 1éch khoi chuén tht
hai, chun tht hai duoc xac dinh dua vao thuét toan thir ba dinh trude theo cac
tap thong s6 Am thanh ndi khung T truéc tap thong s6 4m thanh nbi khung thtr N,
va T 1a s nguyén duong 16n hon 0.

Néu it nhat mot théng s6 &m thanh ndi trong tap thong s6 4m thanh ndi
khung tha N bao gdm d6 léch pha lién kénh IPD, didu kién ma héa thong sb am
thanh ndi thiét dat trude bao gdm D, = D,),

trong d6 D, biéu dién mac d6 ma bdi d6 IPD léch khoi chuén tha
ba, chuén tht ba dugc xac dinh dua vao thuét toan tht tu dinh trude theo cac tap
thong sb 4m thanh ndi khung T trudce tap thong s6 4m thanh ndi khung thit N, va
T 12 s6 nguyén duong 16n hon 0.

Mot céach tuy chon, D,, D,, va D, lan luot thda mén cac biéu thutc
dudi day:

D, = Af (ILD(m) —%ZT: ILD™(m));

T
D, =ITD~ %Z ITD"(m); va

=1

DPMi (IPD(m) —%ET: IPD""(m)),
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trong d6 ILD(m) 1a do 1éch muc dugc tao ra khi céac tin hi€u audio
khung th N dugc truyén mot cach tuong Ung trén hai kénh trong dai tdn con

thtt m, M 1a tong s6 lugng cac dai tan con dugc chiém gift dé truyén céc tin hiéu

T I4
audio khung thtr N, %Z[LD["](m) 1a tri so trung binh cua céc ILD trong cac tap

P

théng sé am thanh ndi khung T truée tép thong s6 a4m thanh noi khung that N
trong dai tAn con thir m, T 1a sb6 nguyén duong 1én hon 0, 1ZD™(m) la do léch
muc dugc tao ra khi cac tin hidu audio khung thr t trude céc tin hi€u audio
khung tht N duogc truyén mot cach tuong Ung trén hai kénh trong dai tdn con

thtt m, ITD 1a d6 1éch thoi gian duoc tao ra khi céc tin hiéu audio khung thur N

\ I . % .
duogc truyén mot cach tuong tng trén hai kénh, lZITD["] 12 tri sO trung binh

pan
cua cac ITD trong cac tap thong sb 4m thanh ndi khung T truéc tap thong s6 4m
thanh ndi khung thtt N, 17D 1a d¢ léch thoi gian dugc tao ra khi cac tin hiéu
audio khung thir t trudc céc tin hiéu audio khung thtr N duoc truyén mot cach
tuong Gng trén hai kénh, 1PD(m) 1a d6 1éch pha dugc tao ra khi mot s6 tin hiéu

audio khung tha N duoc truyén mot cach twong Umg trén hai kénh trong dai tan

T r
con thr m, —;—Z IPD™(m) 1a tri sO trung binh ctia cac IPD trong cédc tép thong

=
s6 4m thanh noi khung T truéc tp thong s6 Am thanh noi khung th N trong dai
tdn con thtt m, va IPD™(m) la dd léch pha dugc tao ra khi céc tin hiéu audio
khung thtr t trudc cdc tin hiéu audio khung thtt N duoc truyén mot cach tuong
Ung trén hai kénh trong dai tan con thir m.
Can luu ¥ rang bo phan phat hién thong s6 340 trén cac hinh vé tir
Fig.3a dén Fig.3d 1 tiy chon. Nghia la, b ma héa c6 thé bao gdm bo phan phat
hién théng sé 340 hoic co thé khong bao gdm bd phén phat hién thong s6 340.
Khi b6 phan m& hoéa thong s6 330 ma hoa mdi khung cua tap thong sd
4m thanh ndi cua bo phén tao thong s6 320, thong s 4m thanh ndi khong can
duoc phat hién, nhung dugc ma héa truc tiép.

Nhu dugc thé hién trén Fig.4, bd giai ma theo phuong an cua sang ché
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bao gém b6 phén thu 400 va bd phén giai ma 410. Bo phan thu 400 duoc tao cAu
hinh @& thu dong bit. Dong bit bao gdm it nhét hai khung, it nhét hai khung bao
gdm it nh4t mot khung loai thir nhat va it nhat mot khung loai thir hai, khung
loai th&r nhit bao gdém tin hiéu dugc giam mic, va khung loai thir hai khéng bao
gdm tin hiéu duoc gidm mirc. Pébi v6i dong bit khung thir N, trong d6 N 14 sd
nguyén duong 16n hon 1, bd phéan giai ma 410 dugc tao c4u hinh dé: néu xac
dinh dugc ring dong bit khung thir N 1a khung loai tht nhét, giai ma dong bit
khung tha N, dé thu nhén tin hiéu dugc giam muc khung thr N; hodc néu xac
dinh dugc rang dong bit khung tht N 1a khung loai thir hai, xac dinh, theo quy
tic thr nhét thiét dat trude, cac tin hiéu duge giam mirc m khung trong it nhét
tin hiéu dugc gidm muic mot khung trude tin hiéu duge giam muc khung thr N,
va thu nhén tin hiéu dugc gidm muc khung thir N theo céc tin hiéu duoc giam
muac m khung dua vao thudt toan thir nhét dinh trude. m 12 s nguyén duong 16n
hon 0.

Tin hiéu duoc giam mic khung thit N nhéan dugce béi bd ma hoa bang
cach tron céc tin hiéu audio khung thtt N trén hai trong s6 cac kénh dua vao
thuét toan tha hai dinh trude.

Mot cach tuy chon, nhu duoc thé hién trén Fig.4, by giai ma con bao
gém bo phan khoi phuc tin hiéu 420. Khung loai thtr nhét bao gém ca tin hiéu
dugc giam muc va tap thong s6 Am thanh ndi, va khung loai thtr hai bao gdm tap
thong s6 am thanh ndi, nhung khong bao gbm tin hiéu dugc giam murc.

Néu xéc dinh dugc ring dong bit khung thtr N 1a khung loai tht nhat,
bd phéan giai mi 410 giai ma dong bit khung thir N, dé thu nhan ca tin hiéu duoc
giam muc khung thr N va tap thong s6 4m thanh néi khung thtr N; hozic néu xac
dinh duoc rﬁmg dong bit khung th N la khung loai tht hai, b phan giai ma 410
giai ma dong bit khung tht N, dé thu nhén tap théng sé 4m thanh nbi khung thir
N. It nh&t mot thong s6 4m thanh ndi trong tip thong s6 A&m thanh ndi khung tht
N dugc sir dung bdi bd giai ma dé khoi phuc tin hiéu dugc giam mtc khung thir
N thanh céc tin hiéu audio khung th N dya vao thuét toan thir ba dinh trude.

B6 phan khoi phuc tin hiéu 420 duoc tao cAu hinh dé khoi phuc tin
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hiéu duoc giam murc khung tht N thanh céc tin hi€éu audio khung thit N theo it
nhit mot thong sb 4m thanh ndi trong tap thong s6 am thanh ndi khung thar N
dua vao thuat toan thir ba.

M0ot cach tuy chon, khung loai thir nhét bao gé)m ca tin hiéu dugc gidm
mirc va tap théng sd 4m thanh ndi, va khung loai thtr hai khong bao gbdm tap
thong sb Am thanh ndi cling nhu tin hidu dugc gidm mirec.

B6 phéan giai ma 410 con duoc tao cAu hinh dé: néu xac dinh dugc
rang dong bit khung thit N 1a khung loai thir nhét, giai ma dong bit khung thr N,
dé thu nhén ca tin hiéu dugc gidm muc khung th N va tép thong s6 Am thanh
ndi khung tht N; hoic néu xé4c dinh duoc ré“mg dong bit khung thtr N 1a khung
loai thr hai, xac dinh, theo quy tac th(r hai thiét dat trude, cac tap thong s6 Am
thanh néi k khung trong it nhat cac tip thong s6 Am thanh ndi moét khung trudce
tap thong s 4m thanh ndi khung thir N, va thu nhén tip thong s6 4m thanh ndi
khung thtr N theo cac tap thong s6 Am thanh néi k khung dwa vao thuét toan thi
tu dinh trude. k 1a sb nguyén duong 16n hon 0.

ft nhat mot théng s 4m thanh ndi trong tip thong sd 4m thanh ndi
khung thit N dugc st dung bdi bo giai ma dé khoi phuc tin hiéu duge gidm muc
khung thtr N thanh céc tin hiéu audio khung tha N dya vao thuét toan thr ba
dinh trudc.

Bo phan khoi phuc tin hiéu 420 dugc tao ciu hinh dé khéi phuc tin
hiéu dugc giam mic khung thtt N thanh cac tin hiéu audio khung tht N theo it
nhit mot thong sb 4m thanh ndi trong tip thong s6 am thanh ndi khung that N
dua vao thuat toan thu ba.

Mot cach tuy chon, khung loai thir nhét bao gdm ca tin hidu dugc giam
muc va tap thong s6 Am thanh ndi, khung loai tht ba bao gbm tap thong sd 4m
thanh ndi, nhung khong bao gdm tin hiéu dugc gidm muc, khung loai thir tu
khong bao gdm tin hiéu dugc gidm muc cling nhu tap thong s6 4m thanh ndi, va
mdi trong sb khung loai thir ba va khung loai thu tu 1a mot truong hop cta
khung loai thr hai.

B6 phéan giai ma 410 con duoc tao cAu hinh dé: néu xac dinh duoc
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rang dong bit khung thir N 13 khung loai thit nhét, giai ma dong bit khung thtr N,
dé thu nhan c4 tin hiéu duoc giam muc khung thir N va tip thong sd 4m thanh
ndi khung thtr N; hozc néu x4c dinh dugc rang dong bit khung thtt N 1a khung
loai thir hai, khi dong bit khung thi N 1a khung loai thtr ba, giai mi dong bit
khung tht N, dé thu nhan tap thong s6 Am thanh ndi khung thir N, hoic khi dong
bit khung tht N la khung loai thur tu, x4c dinh, theo quy tic tht hai thiét dat
truge, cac tip théng s6 am thanh ndi k khung trong it nhat céc tap thong s6 am
thanh ndi mot khung trudce tap théng s6 4m thanh ndi khung thtr N, va thu nhan
tap thong sé Am thanh ndi khung thir N theo céc tap thong s6 4m thanh noi k
khung dua vao thuét toan tht tu dinh truéce. k 1a s6 nguyén duong 1én hon 0.

ft nhat mot thong sé 4m thanh ndi trong tip thong s6 4m thanh ndi
khung tht N dugc st dung bdi bo giai ma dé khoi phuc tin hiéu dugc giam muc
khung tht N thanh céc tin hiéu audio khung tha N dua vao thuét toan thu ba
dinh trudc.

B0 phan khoi phuc tin hiéu 420 dugc tao cAu hinh dé khéi phuc tin
hiéu dugc giam mic khung thi N thanh cac tin hiéu audio khung thi N theo it
nhit mot thong sb 4m thanh ndi trong tp thong s6 4m thanh ndi khung thit N
dua vao thuat toan thu ba.

Mot cach tuy chon, khung loai thir ndm bao gém ca tin hiéu dugc gidm
muc va tap thong s6 Am thanh ndi, khung loai thr sdu bao gém tin hiéu duoc
giam muc, nhung khong bao gbém tap thong s& 4m thanh ndi, mdi trong sb
khung loai thtr nam va khung loai thtr sau la mét trudng hop ctia khung loai thir
nhét, va khung loai thit hai khong bao gbm tin hiéu dugc giam muirc cling nhu
tap thong s6 4m thanh ndi.

B6 phén giai ma 410 con dugc tao cAu hinh dé: néu xac dinh duoc
ring dong bit khung thir N 13 khung loai thir nhat, khi dong bit khung thir N 1a
khung loai tht ndm, giai ma dong bit khung thir N, dé thu nhén ca tin hiéu duogc
giam muc khung tha N va tép thong s6 4m thanh ndi khung thtr N; ho#c khi
dong bit khung thtr N 1a khung loai thir sau, xac dinh, theo quy tic tht hai thiét

dat trude, cac tap thong s6 Am thanh ndi k khung trong it nhét céac tap thong 5O
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am thanh ndi mot khung trudc tdp théng sd 4m thanh ndi khung thir N, va thu
nhan tap thong s6 am thanh néi khung thir N theo c4c tap thong s6 4m thanh néi
k khung dua vao thuét toan thir tu dinh trude.

B6 phén giai ma 410 con dugc tao cAu hinh dé: néu xac dinh duogc
réng dong bit khung tht N 1a khung loai thir hai, xac dinh, theo quy tdc thir hai
thiét dit trudc, cac tap thong s6 Am thanh ndi k khung trong it nhéat cac tap thong
sé Am thanh ndi mot khung trudc tap thong s6 4m thanh ndi khung thit N, va thu
nhan tap thong sé 4m thanh ndi khung thir N theo cac tap thong sé 4m thanh ndi
k khung dua vao thuét toan thr tu dinh trudec.

[t nhit mot thong sb 4m thanh ndi trong tip thong s6 4m thanh nbi
khung tht N dugc su dung boi b giai ma dé khoi phuc tin hiéu duge giam muc
khung tht N thanh céc tin hiéu audio khung thtt N dwa vao thuat toan thr ba
dinh trude, va k 1a sb nguyén duong 1én hon 0.

Bo phan khoi phuc tin hiéu 420 duoc tao cAu hinh dé khéi phuc tin
hiéu dugc giam mirc khung thtt N thanh céac tin hiéu audio khung thit N theo it
nhit mot théng sb 4m thanh ndi trong tap thong s6 am thanh ndi khung that N
dua vao thuat toan tht ba.

Mot c4ch tuy chon, khung loai thir ndm bao gé)m ca tin hiéu dugc giam
muc va tap thong s6 am thanh ndi, khung loai thr sdu bao gém tin hiéu duoc
giam muc, nhung khong bao gdm tap thong s& 4m thanh ndi, mdi trong sb
khung loai thr ndm va khung loai th&t sdu 1a mot truong hop cua khung loai thir
nhét, khung loai thr ba bao gbm tap thong s6 am thanh ndi, nhung khong bao
gém tin hiéu duoc gidm muc, khung loai thir tu khong bao gém tin hiéu duoc
giam muc cling nhu tap thong sb am thanh ndi, va mdi trong s6 khung loai thit
ba va khung loai tht tu 1a mdt trudng hop cua khung loai thit hai.

B0 phén giai ma 410 con dugc tao cAu hinh dé: néu xac dinh duogc
ring dong bit khung thir N 14 khung loai thtr nhat, khi dong bit khung thir N 1a
khung loai thir nam, giai ma dong bit khung thir N, dé thu nhan ca tin hiéu duoc
giam muc khung the N va tap thong s6 4m thanh néi khung thir N; hoéé khi
dong bit khung tht N 13 khung loai thir sau, x4c dinh, theo quy tac thir hai thiét
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dat trude, cac tip théng s6 Am thanh ndi k khung trong it nhit céc tap thong s6
4m thanh ndi mét khung truée tap thong s6 4m thanh ndi khung thi N, va thu
nhan tap thong s6 4m thanh ndi khung tht N theo c4c tap thong s6 4m thanh nodi
k khung dua vao thuét toan thtr tu dinh trude.

Bo phan giai ma 410 cbnv duoc tao cAu hinh dé: néu x4c dinh duoc
rang dong bit khung thi N 13 khung loai thtr hai, khi dong bit khung thir N 1a
khung loai thir ba, giai ma dong bit khung thir N, dé thu nhan tap thong sb am
thanh noéi khung tht N, hozc khi dong bit khung thit N 1a khung loai thr tu, xéac
dinh, theo quy tic thir hai thiét dit trude, cac tap thong sb 4m thanh ndi k khung
trong it nhit céc tip thong s6 Am thanh ndi mot khung truée tip thong s6 am
thanh ndi khung thtr N, va thu nhan tap thong s6 Am thanh nbi khung thtr N theo
céc tap thong sb 4m thanh ndi k khung dua vao thuét toan th tu dinh trude.

ft nhdt mot thong sd 4m thanh ndi trong tap thong s 4m thanh ndi
khung tht N dugc st dung bdi bo giai ma dé khoi phuc tin hiéu dugc giam muc
khung tht N thanh céc tin hi¢u audio khung th N dua vao thuat toan thi ba
dinh trudce, va k 13 s6 nguyén duong 16n hon 0.

B0 phén khoi phuc tin hiéu 420 dugc tao ciu hinh dé khéi phuc tin
hiéu duoc giam murc khung thi N thanh céc tin hiéu audio khung thr N theo it
nhit mét thong sb 4m thanh ndi trong tap thdng s6 am thanh ndi khung tha N
dua vao thuat toan thur ba.

Nhu dugc thé hién trén Fig.5, phuong 4n cla sang ché dé xuat hé
théng ma hoéa va giai md, bao gbébm bo ma hoa 500 bét ky duoc thé hién trén
Fig.3a va Fig.3b va bd giai mi 510 dugc thé hién trén Fig.4.

Nhitng ngudi c¢é hiéu biét trung binh trong linh vuc k¥ thuat twong tng
s& hiéu ring cac phuong 4n cla sing ché ¢6 thé dugce dé xuit nhu phuong phap,
hé théng, hodc san pham chuong trinh may tinh. Do do, sang ché c6 thé sir dung
dang cac phuong an chi co phan cing, cac phuong 4n chi cd phan mém, hodc
cac phuong an co su két hop clia phan mém va phan cing. Hon nita, sing ché ¢6
thé stt dung dang san pham chuong trinh méy tinh ma duoc thuc hién trén mot

hodc nhiéu phuong tién luu trit st dung duge béi may tinh (bao gém nhung
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khong gi6i han & bd nhé dia, CD-ROM, bd nhd quang, va twong tu) ma bao
gdm ma chuong trinh st dung dugc bdi méy tinh.

Séang ché duoc mod ta dua vao cac luu dd va/hodc céac so dd khéi cta
phwong phap, thiét bi (hé thdng), va san phim chwong trinh may tinh theo cac
phuong an cua sang ché. Can hiéu rang cac 1énh chuong trinh mdy tinh c6 thé
duge st dung dé thuc hién mdi quy trinh va/hodc mdi khéi trong cac luu dd
va/hodc cac so dd khdi va thuc hién su két hop cta quy trinh va/hodc khéi trong
cac luu dd va/hodc cac so dd khéi. Cac 1énh chuong trinh may tinh nay c6 thé
dugc d& xuét cho may tinh da ning, mdy tinh chuyén dung, bd xur ly nhing,
hodc bd xtt Iy clia thiét bi xi Iy di¥ liéu c6 thé 1ap trinh duoc khéc dé tao ra may,
sao cho céc 1énh duogc thuc hién bdi may tinh hodc bo xtr 1y cua thiét bi xur ly di
lidu c6 thé 1ap trinh dugc khac tao ra thiét bi thuc hién chirc ning cu thé trong
mot hodc nhiéu quy trinh trong cac luu dd va/hodc trong mdt hodc nhiéu khoi
trong cac so do khéi.

Céac 1énh chuong trinh may tinh nay co thé duogc luu trit trong bd nhé
doc dugc boi may tinh ma co thé ra 1énh cho may tinh hodc thiét bi xtr ly dir liéu
c6 thé 1ap trinh dugc khac dé lam viéc theo cach cu thé, sao cho céac 1énh duge
luu trit trong bd nhé doc duge boi may tinh tao ra tao vat ma bao gém thiét bi
1énh. Thiét bi 1énh thuc hién chic ning cu thé trong mdt hodc nhiéu quy trinh
trong cac luu db va/hoic trong mot hodc nhiéu khéi trong cac so dd khéi.

Céc 1énh chuong trinh may tinh nay co thé dugc tai 1én may tinh hoic
thiét bi xu ly dit liéu co6 thé 1ap trinh duoc khéic, sao cho chudi cac thao tic va
cac budc dugce thuc hién trén may tinh hodc thiét bi c6 thé 18p trinh dugc khac,
dé tao ra quy trinh do may tinh thuc hién. Do d6, cac Iénh dugc thyc hién trén
may tinh hodc thiét bi c6 thé 1ap trinh dugc khac dua ra cac budce dé thyc hién
chire ning cu thé trong mot hodc nhiéu quy trinh trong cac Iuu dd va/hoic trong
mdt hogic nhiéu khdi trong céc so d6 khdi.

Mic du mét s phuong 4n clia sang ché d3 duoc mo ta, nhitng nguoi
¢6 hiéu biét trung binh trong linh vuc k§ thuét tuong Gmg c6 thé thyuc hién cac su

thay doi va cac su stra doi t6i cdc phuong an nay mot khi ho hiéu dugc khai
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niém sang tao co ban. Do do, cac diém yéu cau bao ho dudi day duogc hiéu 12
bao ham cédc phuong 4n va tit ca cac su thay d6i va cac su stra dbi déu nam
trong pham vi cta sang ché.

Mot cach 18 rang, nhimg ngudi c6 hiéu biét trung binh trong linh vuc
k§ thuat twong tng c6 thé thuc hién cac su sira d6i va cac su cai bién tdi sang
ché ma khong chéch khoi pham vi clua sang ché. Séang ché dugc du dinh bao
ham céc su stra dbi va céc su cai bién nay voi didu kién rang ching nam trong
pham vi bao hd dugc xéac dinh béi cac diém yéu cu bao ho dudi day va cac ky

thuat twong duong cua ching.
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YEU CAUBAO HQ

1. Phuong phéap xur 1y tin hiéu audio da kénh, trong d6 phuong phap nay bao
gbm cac budc:

tao ra (100), boi bd ma hoa, tap thong s6 am thanh néi khung th N theo
cac tin hiéu audio khung tht N trén hai trong s6 nhiéu kénh, trong d6 N 1 s6
nguyén duong 16n hon 0;

tron (101), béi bd ma hoa, cac tin hiéu audio khung thir N trén hai trong 56
nhiéu kénh thanh tin hiéu duogc gién} r}j}fxc khung thr N, theo it nhit mét thong
s& 4m thanh ndi trong tap thong sé 4m thanh ndi khung tht N va dua trén thuat
toan tht nhat duge xac dinh trudc;

phat hién (102), béi bd ma hoa, tin hiéu dugc gidm muirc khung thar N ¢6
bao gbém tin hiéu giong néi hay khong; va

m4 hda (103), béi bd ma hoa, tin hiéu dugc giam muc khung thir N khi
phat hién rang tin hiéu dugc giam muc khung thir N bao gbm tin hiéu giong néi;
va

khi bd ma hoéa phat hién rang tin hiéu duge gidm mirc khung th N khong
bao gém tin hiéu giong noéi:

ma héa (105), boi bd ma hda, tin hiéu dugce giam mirc khung tha N néu xac
dinh rang tin hidu dugc gidm mic khung thtt N théa mén didu kién mi hoa
khung audio thiét dat trude, va bd qua (106) viéc ma hoa tin hiéu dugc giam
mirc khung thi N néu xac dinh rang tin hiéu dugc gidm mirc khung thit N khong
thda man diéu kién ma hoa khung audio thiét dat trudc.
Zmemgmwpﬂmodéml,&mgdév@cmﬁh&gb&bénﬁh&gﬁnh@udmx
giam muc khung th N khi phat hién rang tin hiéu dugce gidm mitc khung thtr N
bao gdém tin hiéu giong néi bao gbém budc:

ma hda, bdi bd ma hda, tin hiéu duoc giam muc khung tht N theo tdc do
ma hoa khung giong néi thiét dat truée khi phat hién rang tin hiéu duoc giam
mute khung thir N bao gdm tin hiéu giong néi; hosic

viéc ma héa, bdi bd ma hoa, tin hiéu duge gidm muc khung tht N néu xac
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dinh ring tin hiéu duoc gidm mirc khung tht N théa man diéu kién ma hoa
khung audio thiét dat truéc bao gdm budc:

ma hoa, bdi bd ma hda, tin hiéu dugc giam mirc khung tht N theo toc do
ma hoéa khung giong néi thiét dat trude néu xac dinh réng tin hiéu duoc giam
muc khung tht N thoa man didu kién ma héa khung giong néi thiét dat trude;
hodc

ma hoa, bdi bd ma hoa, tin hiéu dugc giam muc khung thir N theo tdc dd
m3 héa khung ky hiéu md ta chén im lang (SID - silence insertion descriptor)
thidt dit trude néu xac dinh ring tin hiéu duoc gidm muc khung tht N khong
thoa man diéu kién mi héa khung giong néi thiét dat trudc, nhung thoa man
diéu kién ma héa SID thiét dat trude, trong d6 toc d6 mé hoa SID khéng 16n hon
tdc d6 ma hoa khung giong noi.

3. Phuong phéap theo diém 1 hodc diém 2,

trong do tdp thong s6 am thanh ndi khung thtr N bao gdm Z thong sd am
thanh ndi, Z thong sb 4m thanh ndi bao gdm thong sé dugc st dung khi b ma
hoda tron cac tin hiéu audio khung th N dua vao thudt toan thir nhét dinh trudc,
va Z 1a sb nguyén duong 16n hon 0; va phuong phap nay con bao gbm:

ma hoa, bdi bd ma hoa, tap thong s6 4m thanh n6i khung tht N khi phét
hién rang tin hiéu dugc gidm muc khung thit N bao gdm tin hiéu giong néi; hoic

khi bd ma hoa phat hién rang tin hidu dugc giam muc khung thir N khoéng
bao gbém tin hiéu giong néi:

mi hoa, boi bd ma hda, it nhit mot théng s6 4m thanh ndi trong tap thong
sb 4m thanh ndi khung thtr N néu xéac dinh rang tip théng sb am thanh ndi
khung thtr N thoéa man diéu kién ma hoéa thong s6 am thanh ndi thiét dat trude,
hodc bo qua viéc ma hoéa tap thong s6 Am thanh ndi néu xé4c dinh rﬁng tép thong
s6 4m thanh ndi khung thit N khong thdéa man didu kién ma hoa thong sb 4m
thanh ndi thiét dat trude.

4. Phuong phap theo diém 3, trong d6 viéc ma hda, bdi bd ma hoa, it nhat mot
thong sb 4m thanh ndi trong tap thong sé 4m thanh néi khung tht N bao gém

cac budc:
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thu nhén, bdi bd ma héa, X thong sé 4m thanh ndi dich theo Z thong s6 4m
thanh ndi trong tap théng sb 4m thanh ndi khung tht N dua vao quy tic giam
kich thudc théng s6 4m thanh ndi thiét dit trude, trong d6 X 1a sd nguyén duong
16n hon 0 va nhé hon hoic bang Z; va

ma hoa, boi bd ma hoa, X thong s6 4m thanh ndi dich.
5. Phuong phép theo diém 2, phuong phap con bao gdm céac bude:

khi bd ma héa phat hién rang cac tin hiéu audio khung thr N bao gbm tin
hiéu giong ndi:

thu nhén, béi bd ma hoa, tap thong s6 Am thanh ndi khung thr N theo cic
tin hiéu audio khung thit N dya theo céch tao tap thong s6 am thanh ndi thi nhét,
va ma hoa tap thong s6 4m thanh ndi khung thir N; hodc

khi bd ma hoa phat hién rang céc tin hidu audio khung thir N khong bao
gdm tin hiéu giong noéi:

néu xé4c dinh rang cac tin hiéu audio khung thir N thoéa mén didu kién ma
hoa khung giong noi thiét dit trude, thu nhan, boi bd ma hoa, tap thong s6 Am
thanh ndi khung th N theo cac tin hi¢u audio khung tha N dua theo cach tao tap
thong sb am thanh ndi thit nhét, va ma héa tap théng sé am thanh nbi khung thit
N; hoac

néu xac dinh rang cac tin hidu audio khung thir N khong théa mén diéu kién
ma hoa khung giong noi thiét d3t trude, thu nhan, bdi bd ma hoa, tép thong 36
4m thanh ndi khung th N theo céc tin hiéu audio khung thir N dya theo cach tao
tap thong s6 am thanh ndi thi hai, va

m4 héa it nhat mot théng s6 4m thanh ndi trong tap thong s6 4m thanh ndi
khung thtt N khi x4c dinh ring tép théng sé 4m thanh noi khung thir N thoa méan
diéu kién ma héa thong s6 am thanh ndi thiét dat trude, hoic bé qua viéc ma hoa
tap thong s6 am thanh ndi khi x4c dinh ring tap thong s6 am thanh ndi khung
thit N khong thoa man diéu kién ma hoa thong s6 4m thanh ndi thiét dat trude;
trong do

cach tao tap thong s6 Am thanh ndi thr nhit va cach tao tap thong s6 am

thanh ndi thtt hai théa mén it nhit mot trong sé cac diéu kién dudi day:
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s6 luong cac loai thong s6 Am thanh ndi duoc bao gém trong tip thong 36
4m thanh ndi va duoc quy dinh theo cach tao tap thong s6 am thanh ndi tha nhat
khéng nhé hon sé lugng cac loai théng s6 am thanh ndi duoc bao gdm trong tap
thong s6 4m thanh ndi va duoc quy dinh theo cach tao tap thong s6 4&m thanh ndi
thir hai, s6 lugng céc thong sb 4m thanh ndi duge bao gdm trong tap thong sb
4m thanh ndi va duoc quy dinh theo cach tao tap thong s6 4m thanh nbi th nhét
khéng nhoé hon sb luong cac thong sd 4m thanh ndi duoc bao gdm trong tap
thong s6 4m thanh ndi va dugc quy dinh theo cach tao tip thong s6 4m thanh nbi
th\r hai, do phan giai mién thoi gian cua thong sd 4m thanh ndi va duge quy dinh
theo cach tao tap thong s6 4m thanh ndi thi nhit khong thip hon d6 phan giai
mién thoi gian cta thong s6 4m thanh ndi trong tmg va duge quy dinh theo cach
tao tap thong s6 4m thanh ndi thtr hai, hodic d6 phan giai mién tan sb cua thong
s6 am thanh ndi va duoc quy dinh theo céch tao tap thong s6 4m thanh ndi thu
nhit khong thip hon do phan giai mién tin s6 cta thong sd 4m thanh ndi tuong
tmg va dugc quy dinh theo cach tao tap thong s6 am thanh ndi tht hai.

6. Phuong phép theo diém bat ky trong s6 cac diém tir 3 dén 5, trong d6 viéc ma
hoéa, béi bd ma hoa, tap thong sé &m thanh ndi khung thtr N bao gém budc:

ma hoa, boi b ma hoa, tap thong s6 4m thanh ndi khung tht N theo cach
m3 héa thi nhat; va

viéc mi hoa, boi bd ma hoa, it nhat mot thong s6 am thanh ndi trong tap
thong s6 4m thanh ndi khung thir N bao gém budc:

ma hoda, b1 bd ma hoa, it nhat mot thong s6 Am thanh ndi trong tap thong
s6 4m thanh ndi khung thr N theo cdch ma hoa tha nhét khi tin hiéu duoc giam
muc khung thtt N théa man diéu kién ma hoa khung giong noi; hoic

ma hoa, bdi bd ma hoa, it nhat mot thong s6 am thanh ndi trong tap thong
s6 4m thanh ndi khung thtr N theo cich ma hoéa tht hai khi tin hiéu dugc giam
muic khung thtt N khong thoa man diéu kién ma héa khung giong néi; trong do

téc d6 ma hoa duge quy dinh theo cach ma hoa thir nhét khéng nho hon toe
dd mi hoa dugc quy dinh theo cach ma héa thir hai; va/hoac d6i véi thong s6 &m

thanh ndi bét ky trong tap théng sd 4m thanh ndi khung thr N, do chinh xéc
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lugng tr hda duge quy dinh theo cach ma hoéa thir nhét khong thdp hon do chinh
x4c luong tir hda duge quy dinh theo cach ma hoa thir hai.
7. Phuong phap theo diém bét ky trong s cac diém tir 3 dén 6, trong d6 néu it
nhit mot thong sb 4m thanh ndi trong tép thong s6 am thanh ndi khung thir N
bao gdm dd 1éch muc lién kénh (ILD), didu kién ma hoa thong s6 4m thanh ndi
thiét dat trude bao gdbm D, > D, ,

trong d6 D, biéu dién muc do ma boi d6 ILD léch khéi chuan thir nhét,
chuén tht nhit duoc x4c dinh dua vao thuat toan thir hai dinh trude theo céc tap
thong sb 4m thanh ndi khung T trude tap thong s6 Am thanh ndi khung thtr N, va
T 12 s6 nguyén duong 16n hon 0;

néu it nhit mot théng s 4m thanh ndi trong tap thong s am thanh ndi
khung thtr N bao gdm d 1éch thoi gian lién kénh (ITD), diéu kién ma hoa thong
sb Am thanh néi thiét dat truéc bao gom D, > D,,

trong d6 D, biéu dién mac do ma bdi d6 ITD léch khoi chuén tht hai,
chuan thi hai dugc xac dinh dua vao thuét toan thir ba dinh trudc theo céac tap
théng s6 Am thanh ndi khung T trude tap thong s6 am thanh ndi khung thit N, va
T 12 s6 nguyén duong 16m hon 0; hoic

néu it nhat mot théng sd 4m thanh ndi trong tap thong s6 4m thanh ndi
khung thtt N bao gdm d6 lach pha lién kénh (IPD), didu kién ma héa thong so
am thanh ndi thiét dat trude bao gdm D, > D,,

trong 46 D, bidu dién mirc d6 ma bsi d6 IPD léch khéi chudn tht ba,
chuan thtt ba dugc xac dinh dua vao thuit toan thir tu dinh trude theo céc tap
thong s6 4m thanh ndi khung T trudc tip thong s6 4m thanh ndi khung thtr N, va
T 1a s6 nguyén duong 16n hon 0.
8. Phuong phap xtr ly tin hiéu audio da kénh, trong d6 phuong phéap nay bao
gbm cac budc:

thu, boi bo gidi ma, dong bit, trong d6 dong bit bao gém tap thong s6 Am
thanh ndi khung tht N va it nhét hai khung, it nhit hai khung bao gbm it nhét
mot khung loai tha nhét va it nhat mot khung loai th\r hai, khung loai th@r nhét

-73-



35860

bao gdm tin hiéu duoc giam mirc, va khung loai thi hai khong bao gdm tin hiéu
duoc gidm muc; va

dbi v6i dong bit khung thtr N, trong d6 N 1a s6 nguyén duong 1ém hon 1,

giai ma, bdi bd giai ma, dong bit khung tho N néu x4c dinh ring dong bit
khung th N 1a khung loai thtr nhét, dé thu nhan tin hiéu duoc gidm mirc khung
tht N; va

néu xac dinh rang dong bit khung tht N 1a khung loai th{ hai, x4c dinh, boi
bd giai ma theo quy thc tht nhét thiét dit trude, céc tin hiéu dugc giam mitc m
khung trong it nhét tin hiéu dugc giam mic mot khung trude tin hiéu duge giam
muc khung thr N, va thu nhén tin hiéu dugc giam muc khung thir N theo cac tin
hiéu duoc gidm mirc m khung dua vao thuat toan thir nhét dinh trude, trong dé
m 12 sb nguyén duong 16n hon 0.
9. Phuong phéap theo diém 8, trong d6 khung loai tht nhét bao gém ca tin hiéu
dugc giam muc va tap thong s6 Am thanh ndi, va khung loai thit hai bao gbm tap
thong sé 4m thanh ndi, nhung khong bao gdm tin hiéu dugc giam muec; va

sau khi giai ma, bdi bo giai ma, dong bit khung thit N néu x4c dinh rang
dong bit khung thir N 1a khung loai thir nhét, phuong phéap con bao gdm budc:

thu nhén, badi bd giai ma, tap thong s6 Am thanh ndi khung thtr N; hoac

sau khi by giai ma xac dinh rang dong bit khung thit N 1a khung loai thir hai,
phuong phap con bao gdm céc budc:

giai ma, bai b giai méa, dong bit khung thir N, dé thu nhéan tap thong sb am
thanh ndi khung thit N, trong dé

it nhit mot thong sd Am thanh ndi trong tap thong s6 am thanh ndi khung
thtt N duge st dung béi bo giai ma dé khdi phuc tin hidu duge gidm muc khung
tha N thanh céc tin hiéu audio khung tht N dya vao thuat toan thtr ba dinh trudc;
va

khoi phuc, bsi bd giai ma, tin hiéu duge giam muc khung thr N thanh céc
tin hiéu audio khung thr N theo it nhit mot thong sé 4m thanh ndi trong tap
thong s6 4m thanh ndi khung thit N dwa vao thuat toén thu ba.
10. Phuong phap theo diém 9, trong d6 khung loai thit nhét bao gém ca tin hidu
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dugce giam muc va tap thong s6 Am thanh ndi, va khung loai thtt hai khong bao
gbm tin hiéu dugc giam muc cling nhu tép thong s6 4m thanh ndi; va

sau khi giai ma, bai bd giai mé, dong bit khung tha N néu xé4c dinh ring
dong bit khung thr N 1a khung loai thir nhét, phuong phép con bao gbém budc:

thu nhén, bdi bd giai ma, tap thong s6 4m thanh ndi khung thtr N; hodc

sau khi b giai ma xéac dinh rang dong bit khung tht N 1a khung loai thir hai,
phuong phap con bao gdm cac budc:

x4c dinh, boi bo giai ma theo quy tic thir hai thiét dat trude, cac tap thong
s6 &m thanh néi k khung trong it nhét céc tap thong s6 A&m thanh ndi mot khung
trudce tap thong s6 Am thanh ndi khung thir N, va thu nhén tép thong s6 4m thanh
ndi khung thir N theo cac tip thong sb 4m thanh ndi k khung dua vao thuat toan
tht tu dinh trude, trong do k 1a s6 nguyén duong 16n hon 0, va

it nhit mot théng sb 4m thanh ndi trong tap thong s6 am thanh ndi khung
ther N duoc st dung badi bo giai ma dé khoi phuc tin hiéu dugce giam mirc khung
thr N thanh céc tin hiéu audio khung thtr N dua vao thuét toan thir ba dinh trudec;
va

khéi phuc, béi bd gidi ma, tin hiéu duoc giam mirc khung th N thanh cac
tin hiéu audio khung tht N theo it nhét mot théng sb 4m thanh ndi trong tap
thong sb 4m thanh ndi khung thit N dua vao thuét toan thit ba.
11. Phuong phép theo diém 8, trong d6 khung loai thi nhét bao gém ca tin higu
duoc giam muc va tap thong s6 4m thanh ndi, khung loai thtt ba bao gdm tap
thong s6 4m thanh ndi, nhung khéng bao gém tin hiéu duge giam mirc, khung
loai thr tu khong bao gdm tin hiéu duge gidm muc cling nhu tap thong s6 am
thanh néi, va mdi trong s6 khung loai tht ba va khung loai thir tu 12 mgt trudong
hop ctia khung loai thir hai; va

sau khi giai mi, boi bd giai ma, dong bit khung tht N néu xé4c dinh ring
dong bit khung thir N 14 khung loai thir nhét, phuong phép con bao gbém budc:

thu nhén, boi bo giai ma, tap thong s6 4m thanh ndi khung thr N; hodc

sau khi bo giai ma xac dinh rang dong bit khung tht N 1a khung loai thir hai,

phuong phap con bao gdm cac budc:
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giai ma, bdi bo giai ma, dong bit khung thir N khi dong bit khung thir N 1a
khung loai thir ba, dé thu nhan tap thong s6 4&m thanh néi khung tht N; hozc

khi dong bit khung th N 1a khung loai tht tu, xac dinh, béi b giai ma
theo quy tic th hai thiét dat trudce, cac tap thong sb 4m thanh ndi k khung trong
it nhét cac tap thong s6 4m thanh ndi mot khung trudc tap thong s6 am thanh nbi
khung thir N, va thu nhén tép thong s6 am thanh ndi khung thit N theo céc tap
thong sé 4m thanh ndi k khung dya vao thuat toan thir tu dinh trudc, trong d6 k
1a s6 nguyén duong 16n hon 0, va

it nhit mot thong s6 4m thanh ndi trong tap thong s6 am thanh ndi khung
th N dugc st dung boi bo giai ma dé khoi phuc tin hiéu dugc gidm murc khung
thir N thanh cac tin hiéu audio khung thit N dya vao thuat toan thir ba dinh trudc;
va

khoi phuc, bdi bd giai ma, tin hiéu dugce giam muc khung thi N thanh cac
tin hiéu audio khung tht N theo it nhit mot thong s6 4m thanh ndi trong tap
thong s6 4m thanh n6i khung thit N dya vao thuét toan thir ba.
12. Phuong phép theo diém 8, trong d6 khung loai th&tr ndm bao gdm ca tin hiéu
dugc giam muc va tap thong s6 4m thanh ndi, khung loai thir séu bao gdm tin
hiéu dugc gidam muc, nhung khong bao gbm tap thong sd 4m thanh ndi, mdi
trong s6 khung loai thir ndm va khung loai thtr sau 1& mot trudng hop ctia khung
loai thtr nhit, va khung loai thtr hai khong bao gbém tin hiéu duge giam muc
cling nhu tap théng s6 4m thanh ndi; va

sau khi bd giai ma xac dinh ring dong bit khung thtt N 1 khung loai thur
nhét, phuong phép con bao gdm céc budc:

giai ma, bsi bo gidi méi, dong bit khung thtr N khi dong bit khung thu N 1a
khung loai thtr ndm, dé thu nhan tap thong s6 Am thanh ndi khung thtr N; hoac

khi dong bit khung thit N 1a khung loai thtr sau, xac dinh, béi bd giai ma
theo quy téc thir hai thiét dat trude, cac tip thong s6 4m thanh nbi k khung trong
it nhét cac tap thong s6 &m thanh nbi mot khung truée tap thong s6 4m thanh nbi
khung thtr N, va thu nhén tép thong s6 am thanh ndi khung thtr N theo céc tap

thong s6 4m thanh ndi k khung dua vao thuét toan thir tu dinh trudce; hodc
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sau khi bd giai ma x4c dinh rang dong bit khung thtr N 1a khung loai thit hai,
phuong phap con bao gdm céc budc:

x4c dinh, bsi bd giai ma theo quy tic thir hai thiét dit trude, cic tap thong
s4 4m thanh ndi k khung trong it nhit cac tap thong s6 4m thanh ndi mot khung
true tap théng sd am thanh nbi khung thir N, va thu nhan tap thong s6 am thanh
ndi khung thi N theo cac tip thong s6 4m thanh ndi k khung dua vao thuat todn
thir tu dinh trudc, trong do

it nhit mot théng sb 4m thanh ndi trong tip thong s6 am thanh ndi khung
thir N duge stt dung béi bd giai ma dé khoi phuc tin hiéu duoc giam mirc khung
thir N thanh céc tin hiéu audio khung thir N dya vao thuat toan thtr ba dinh trude,
va k 1a s6 nguyén duong 16n hon 0; va

khoi phuc, bdi bd giai ma, tin hiéu dugc giam mtrc khung thit N thanh cac
tin hiéu audio khung thr N theo it nhét mot thong sé 4m thanh nbi trong tap
thong s6 4m thanh nbi khung thit N dwa vao thuét toan thir ba.
13. Phuong phap theo diém 8, trong d6 khung loai th nam bao gbm ca tin hiéu
duoc gidm muc va tap thong s6 4m thanh ndi, khung loai thtr sdu bao gbm tin
hiéu dugc giam muc, nhung khong bao gdm tap thong s6 4m thanh ndi, mdi
trong s6 khung loai thir ndm va khung loai tht siu 12 mot trudng hop ctia khung
loai tht nhét, khung loai thtr ba bao gém tap thong s6 4m thanh noi, nhung
khéng bao gém tin hidu dugc gidm mic, khung loai tht tu khong bao gbm tin
hiéu duoc giam muc cling nhu tép thong s6 am thanh ndi, va mdi trong s6 khung
loai thtr ba va khung loai thir tu 1a mét truong hop cia khung loai thir hai; va

sau khi bd giai ma xac dinh rang dong bit khung thtr N 13 khung loai thu
nhét, phuong phép con bao gdm céc budc:

giai ma, boi bd giai mi, dong bit khung ther N khi dong bit khung thir N 1a
khung loai th& nam, dé thu nhén tap thong s6 4m thanh nbi khung thir N; hodc

khi dong bit khung thir N 1a khung loai thtr sau, x4c dinh, bdi bo giai ma
theo quy tic thir hai thiét dit trude, cac tap thong sd 4m thanh ndi k khung trong
it nhét cac tap thong sé am thanh ndi mot khung trudce tap thong s6 4m thanh noi

khung tht N, va thu nhén tap thong s6 am thanh ndi khung thtr N theo cac tip
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thong s6 Am thanh ndi k khung dua vao thuét toan thtr tu dinh trudce; hodc

sau khi bd giai mé x4c dinh rang dong bit khung thit N 1a khung loai thir hai,
phuong phap con bao gdm céc budc:

giai ma, bai bd giai ma, dong bit khung thtr N khi dong bit khung thir N 1a
khung loai thu ba, dé thu nhan tap thong s6 Am thanh noi khung thr N; hoac

khi dong bit khung th N la khung loai th tu, xac dinh, boi bd gidi ma
theo quy téc thit hai thiét dat trudc, cac tip thong s6 4m thanh nbi k khung trong
it nhét céc tap thong sd 4m thanh ndi mot khung trude tap thong s6 4m thanh nbi
khung thr N, va thu nhén tép thong s6 am thanh ndi khung th N theo céc tap
thong s6 4m thanh nbi k khung dwa vao thuét toan thir tu dinh trude, trong d6

it nhit mot thong sd 4m thanh ndi trong tip thong s6 am thanh ndi khung
thi N duogc st dung bdi bd giai ma dé khéi phuc tin hiéu duoc giam mirc khung
thtr N thanh cdc tin hiéu audio khung tht N dya vao thuat toan thtr ba dinh trudc,
va k 12 sb nguyén duong 16n hon 0; va

khoi phuc, boi bd giai mé, tin hiéu duge giam mtrc khung thir N thanh céac
tin hiéu audio khung tht N theo it nhat mét thong s6 4m thanh ndi trong tap
thong s6 am thanh noi khung th@ N dua vao thuat toan tht ba.
14. Bd ma hoa, trong d6 bd ma héa bao gdm: 2

bd phén tao thong sb (320), dugc tao cAu hinh dé thu nhan tap thong sb6 am
thanh ndi khung th N theo cac tin hiéu audio khung th N, trong d6 N la s6
nguyén duong lén hon 0;

va bd phén tao théng sb (320) con duoc tao chu hinh dé tron cac tin higu
audio khung tht N trén hai trong s6 nhiéu kénh thanh tin hiéu duogc gidm muc
khung thr N, theo it nhat mot théng sd am thanh ndi trong tip thong sé am
thanh ndi khung thr N va dya trén thuat todn thr nhét dugc xéac dinh trudc;

bd phéan phat hién tin hiéu (300), dugc tao cAu hinh dé phat hién tin hiéu
duoc giam muc khung thtr N ¢6 bao gém tin hiéu giong néi hay khong; va

bd phan ma hda tin hiéu (310), dugc tao cAu hinh dé ma hoa tin hiéu duoc
giam muc khung thtt N khi bd phéan phat hién tin hiéu (300) phat hién rang tin

hiéu dugc giam mtc khung thr N bao gdm tin hiéu giong néi, trong d6
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bd phan ma héa tin hidu (310) con dugc tao cAu hinh dé: khi bd phan phat
hién tin hiéu (300) phat hién rang tin hiéu dugc giam muc khung thar N khong
bao gdm tin hiéu giong néi,

m4 hoa tin hidéu dugce gidm mtrc khung tht N néu bd phan phat hién tin hiéu
(300) x4c dinh rang tin hiéu dugc giam muc khung tha N thoa mén diéu kién ma
hoa khung audio thiét dat trude, va bo qua viéc ma hoda tin hiéu dugc giam muc
khung tha N néu bd phan phat hién tin hi¢u (300) xac dinh réng tin hiéu duoc
giam muc khung thir N khong théa man diéu kién ma hoa khung audio thiét dat
trude.
15. B6O ma hoa theo diém 14, trong d6 bd phan ma héa tin hiéu bao gém bd phan
m3a hoda tin hiéu thu nhét va bd phan m3 hoa tin hiéu thr hai, trong d6 bd phan
m3 héa tin hiéu tht nhét cu thé dugce tao ciu hinh dé:

ma hda tin hiéu duogc giam muc khung thir N theo tdc d0 ma héa khung
giong noi thiét dat trude khi bo phan phat hién tin hiéu phat hién réng tin hiéu
dugc giam mac khung thir N bao gbm tin hidu giong néi; hodc

ma3 hda tin hiéu dugc giam muc khung thir N theo tbc d6 ma hoa khung
giong néi thiét dat truée néu bd phan phét hién tin hi¢u xac dinh rang tin hiéu
dugc giam mc khung thtr N thoa mén didu kién ma hoa khung giong néi thiét
dat trudc; va

b6 phan ma hoéa tin hiéu thir hai cu thé duoc tao ciu hinh dé:

mAa hoa tin hiéu duoc giam muc khung thr N theo tdc d6 ma héa khung ky
hiéu mo ta chén im lang (SID) thiét dat trudce néu bd phén phat hién tin hiéu Xac
dinh ring tin hiéu duogc giam muc khung thtt N khong thoa man diéu kién ma
héa khung giong néi thiét dit trude, nhung thoa méan diéu kién ma hoéa SID thiét
dat trudc, trong do tdc d6 ma héa SID khong 16n hon tdc d6 ma hoa khung
giong noi.
16. BO ma hoa theo diém 14 hoac diém 15, con bao gém bd phan ma hoa thong
sd, va bd phan phat hién thong s, trong d6 tap thong sé 4m thanh nbi khung thtr
N bao gdm Z thong sb 4m thanh ndi, Z théng s6 4m thanh nbi bao gdm thdng s6

duoc st dung khi bd ma hoa trén cac tin hiéu audio khung thtr N dya vao thuat
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toan thit nhat dinh trudc, va Z 13 sb nguyén duong 1én hon 0; va

bd phan ma hoa thong s6 duoc tao cAu hinh dé ma héa tap thong sb am
thanh ndi khung thir N khi b phan phat hién tin hiéu phat hién rang tin hiéu
duoc giam muc khung thtr N bao gém tin hiéu giong noi; hoac

bd phén ma hoda thong s con duoc tao cAu hinh dé: khi bo phan phat hién
tin hiéu phat hién rang tin hiéu dugc giam muc khung tha N khong bao gdm tin
hiéu giong ndi,

ma héa it nhat mot théng sb am thanh ndi trong tap thong sé am thanh nbi
khung tho N néu bd phan phat hién thong sd xac dinh rang tap thong s6 Am
thanh ndi khung thir N théa man didu kién ma hoa théng sd 4m thanh ndi thiét
dat trudce, hodc bo qua viéc ma hoa tap thong s6 am thanh ndi néu bd phan phat
hién thong sd xéac dinh rang tap thong s6 am thanh ndi khung thir N khong thoa
man diéu kién ma héa thong sé Am thanh ndi thiét dat trude.
17. BO ma hoa theo diém 16, trong d6 khi ma hoa it nhat mét thong s6 Am thanh
ndi trong tap théng s6 4m thanh ndi khung thr N, bd phan mi hda thong s6 cu
thé duogc tao cAu hinh dé:

thu nhan X thong s6 4m thanh ndi dich theo Z thong s6 &m thanh ndi trong
tap thong s6 am thanh ndi khung tht N dua vao quy tic giam kich thuéc thong
s6 am thanh ndi thiét dit trude, va ma héa X thong s6 am thanh ndi dich, trong
d6 X 1a sb nguyén duong 16n hon 0 va nho hon hosc bang Z.
18. B6 ma hoa theo diém 15, trong d6 bd phén tao thong s6 bao gdm bd phan tao
thong s6 thtr nhét va bd phén tao thong s6 thtr hai, trong do

bd phan tao thong sb tha nhét dugc tao cAu hinh dé: khi bd phan phat hién
tin hiéu phat hién rang céac tin hiéu audio khung thit N bao gbm tin hiéu giong
n6i, hodc khi bd phan phat hién tin hi¢u phat hién réng cac tin hiéu audio khung
thtt N khong bao gdm tin hiéu giong néi, va xac dinh rang cac tin hiéu audio
khung th@ N thoa man didu kién md hoéa khung giong néi thiét dat trugc, thu
nhan mot tap thong sb 4m thanh ndi khung thit N theo céc tin hiéu audio khung
thr N dua theo cach tao tip thong s6 am thanh ndi tht nhét, va bo phan ma héa
thong sé ma héa tap thong s& Am thanh ndi khung thi N; va
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bd phan tao thong sb thr hai dugc tao cAu hinh dé: khi bo phan phat hién
tin hiéu phét hién rang céc tin hidu audio khung thr N khong bao gbm tin hiéu
giong noi, va xac dinh rang cac tin hiu audio khung thir N khong thoéa mén didu
kién ma hoa khung giong noi thiét dit trude,

thu nhan tap théng sd 4m thanh ndi khung thit N theo céc tin hiéu audio
khung thit N dua theo cach tao tap thong s6 am thanh noi thi hai, va

b6 phan ma héa thong s6 duoc tao céu hinh dé: ma héa it nhat mot thong )
4m thanh ndi trong tip thong s6 Am thanh ndi khung tht N khi bd phén phat
hién thong sb xé4c dinh rang tap thong s6 4m thanh ndi khung thit N théa man
diéu kién ma héa thong s6 am thanh ndi thiét dit trudce, hodc bd qua viéc ma hoa
tap thong s6 am thanh ndi khi bd phan phat hién thong sd xac dinh rang tip
thong sb 4m thanh ndi khung thit N khong théa mén didu kién ma hoa thong sd
am thanh ndi thiét dat trude; trong d6

cach tao tap thong s6 am thanh ndi thir nhat va cach tao tip thong sb am
thanh ndi thir hai théa man it nhat mét trong sb cac diéu kién dudi day:

s6 luong céc loai thong sé 4m thanh ndi dugc bao gdm trong tip thong 56
4m thanh ndi va dugc quy dinh theo cach tao tap thong s6 4m thanh ndi th& nhat
khong nho hon s6 luong céc loai thong sé Am thanh ndi dugc bao gdm trong tap
thong s6 am thanh ndi va duoc quy dinh theo cach tao tap thong s6 am thanh ndi
thr hai, sb lugng cac thong sé am thanh ndi duoc bao gdm trong tép thong 56
4m thanh ndi va dugc quy dinh theo cach tao tap thong s& am thanh ni thi nhat
khong nhd hon s6 luong cac thong sé am thanh ndi duoc bao gdm trong tip
thong s6 Am thanh ndi va dugc quy dinh theo céach tao tap thong s6 4m thanh noi
thir hai, do phan giai mién thoi gian cia thong s6 4m thanh ndi va dugc quy dinh
theo cach tao tap thong s6 Am thanh ndi thtr nhat khong thip hon do phan giai
mién thoi gian cua thong sb 4m thanh ndi tuong ung va dugc quy dinh theo cach
tao tap thong s6 Am thanh ndi tht hai, hodc do phéan giai mién tin s cta thong
s6 am thanh ndi va duoc quy dinh theo céch tao tap thong s6 am thanh ndi tha
nhit khong thap hon do phan giai mién tan sé cua théng s6 4m thanh ndi tuong

mg va dugc quy dinh theo cach tao tap thong s6 4m thanh nbi tht hai.
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19. B4 ma héa theo diém bt ky trong s& cac didm tir 16 dén 18, trong d6 bod
phdn ma hoa thong s6 bao gdm bd phan mi hoa thong s6 thir nhat va bo phan
ma hoa thong s th hai, trong d6

b6 phan ma hoa thong sb thir nhét dugc tao cau hinh dé ma hoa tap thong
s6 4m thanh ndi khung tht N theo cach ma hoéa thir nhét khi bd phén phét hién
tin hi€u phat hién rang tin hiéu dugc gidm muc khung thr N bao gbm tin hiéu
giong noi va tin hiéu duoc giam mirc khung tha N thoa man didu kién ma hoéa
khung giong noi; va

bd phén ma hoa thong s6 thi hai cu thé duoc tao cAu hinh dé ma hoa it nhat
mdt thong s6 4m thanh ndi trong tap thong sd am thanh no6i khung tha N theo
cich mi héa thtr hai khi tin hiéu dugc giam mirc khung thi N khéflg théa man
diéu kién ma hoa khung giong néi; trong do

tdc d6 ma hoa duoc quy dinh theo cach ma héa thit nhét khéng nhd hon toc
d6 ma héa duoc quy dinh theo cach ma héa thir hai; va/hoac ddi voi thong s Am
thanh ndi bat ky trong tap thong s 4m thanh ndi khung thir N, do chinh xac
luong tir héa duge quy dinh theo cach ma hoa tha nhit khong thép hon dd chinh
xé4c lugng tir hoa dugc quy dinh theo cach ma héa thir hai.
20. B4 ma héa theo diém bat ky trong sb cac diém tir 16 dén 19, trong d6 néu it
nhit mot thong sé 4m thanh ndi trong tap thong s6 am thanh ndi khung thtt N
bao gdm do 1éch mirc lién kénh (ILD), didu kién ma hoa thong sb 4m thanh noi
thiét dat trude bao gdbm D, > D,

trong d6 p, bidu didn mic d6 ma bsi d6 ILD léch khéi chuén thir nhat,
chudn thir nhit duge xac dinh dua vao thuat toan th hai dinh trudc theo cic tép
thong sb am thanh ndi khung T trudce tap thong s6 A&m thanh ndi khung thr N, va
T 1a s6 nguyén duong 16n hon 0;

néu it nhat mot thong sd am thanh ndi trong tip thong sd am thanh ndi
khung thr N bao gb6m do léch thoi gian lién kénh (ITD), diéu kién ma héa thong
s& Am thanh néi thiét dat truéc bao gdm D, > D,

trong d6 D, biéu dién mirc d6 ma boi d6 ITD léch khéi chuén thir hai,
chudn thr hai duge xé4c dinh dua vao thuit toan thtr ba dinh trude theo céc tap
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thong sb Am thanh ndi khung T trudc tap thong s6 Am thanh ndi khung thir N, va
T 14 sb nguyén duong 16n hon 0; hodc

néu it nhat mot thong sd am thanh ndi trong tip thong s6 4m thanh ndi
khung thtt N bao gdm do lach pha lién kénh (IPD), didu kién ma héa thong s6
am thanh ndi thiét dat truéc bao gdbm D, > D,,

trong d6 D, biéu didn mirc do ma bdi d6 IPD léch khéi chuén thir ba,
chudn tht ba duogc xac dinh dua vao thuét todn tht tu dinh trude theo cac tap
thong sb 4m thanh ndi khung T trudc tap thong s6 &m thanh ndi khung thr N, va
T 12 s6 nguyén duong 16n hon 0.
21. BO giai m4, trong d6 bo giai ma bao gom: &

b6 phén thu, dugc tao cAu hinh dé thu dong bit, trong d6 dong bit bao gém
tap thong s6 4m thanh ndi khung thit N va it nhit hai khung, it nhat hai khung
bao gé)m it nhdt mot khung loai thur nhat va it nhat mot khung loai tht hai,
khung loai thur nhét bao gdém tin hiéu dugc giam mic, va khung loai tht hai
khong bao gom tin hiéu duge gidm muc; va

bo phén giai ma, duoc tao cAu hinh dé: dbi véi dong bit khung thir N, trong
d6 N 12 sd nguyén duong 16n hon 1, ‘

giai ma dong bit khung thd N néu xac dinh duoc ring dong bit khung thit N
la khung loai thur nhét, dé thu nhan tin hidu duge gidm muc khung thi N; va

néu xac dinh duoc rang dong bit khung tha N 1a khung loai tht hai, xéc
dinh, theo quy tic thir nhat thiét dit trudc, cac tin hiéu dugc giam mic m khung
trong it nhat tin hi¢u duoc giam muc mot khung trudce tin hiéu duge giam muc
khung thtr N, va thu nhén tin hiéu dugc gidm murc khung th@ N theo cac tin hiéu
duoc gidm muc m khung dya vao thuat toan tha nhét dinh trude, trong d6 m la
s6 nguyén duong 16n hon 0.
22. B0o giai ma theo diém 21, trong d6 khung loai thu nhét bao gdm ca tin hiéu
duoc giam muc va tap thong s& Am thanh ndi, va khung loai thir hai bao gbm tap
thong s6 4m thanh ndi, nhung khéong bao gbm tin hiéu duge giam muc;

bd phén giai ma con duoc tao cAu hinh dé:

néu x4c dinh duge rang dong bit khung tht N 1a khung loai tha nhét, giai
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ma dong bit khung thr N, dé thu nhan tap thong sb 4m thanh ndi khung thir N;
hodc

néu x4c dinh dugc rang dong bit khung tht N 1a khung loai thir hai, giai m&
dong bit khung thtr N, dé thu nhan tap thong s6 Am thanh ndi khung tht N, trong
do

it nhat mot théng sb 4m thanh ndi trong tap thong s6 am thanh noi khung
ther N duoc st dung boi bo giai ma dé khoi phuc tin hiéu dugc giam muc khung
ther N thanh céc tin hiéu audio khung thtr N dya vao thuét toan thir ba dinh trudce;
va

bd giai ma con bao gb6m bd phan khoi phuc tin hiéu, trong d6

bd phéan khoi phuc tin hiéu dugc tao cAu hinh dé khoi phuc tin hiéu dugc
giam muc khung tht N thanh céc tin hiéu audio khung thit N theo it nhit mét
thong sb am thanh ndi trong tap thong s6 4m thanh ndi khung tht N dya vao
thuét toan tha ba.
23. B0 giai ma theo diém 21, trong d6 khung loai tht nhét bao gdm ca tin hiéu
duoc giam muc va tép thong s6 am thanh ndi, va khung loai tht hai khong bao
gdm tin hidu duge gidm muc cling nhu tap thong s6 am thanh noi;

bo phén giai ma con dugc tao cAu hinh dé:

néu xac dinh dugc rang dong bit khung thi N 1a khung loai thtr nhét, giai
ma dong bit khung thr N, dé thu nhan tap thong sé am thanh ndi khung tht N;
hoac

néu xac dinh duoc ring dong bit khung tha N 1a khung loai thtr hai, xac
dinh, theo quy tic thir hai thiét dit trude, cac tap thong s6 Am thanh noi k khung
trong it nhét céac tap théng s6 4m thanh ndi moét khung trudc tap thong sd am
thanh ndi khung thtr N, va thu nhan tép thong s6 A&m thanh nbi khung thtr N theo
cac tap thong s6 am thanh ndi k khung dya vao thuét toan thir tu dinh trude,
trong d6 k 1a s6 nguyén duong 16n hon 0, va

it nhat mot théng sd 4m thanh ndi trong tap thong sb Am thanh ndi khung
thtr N duoc str dung bai bo giai ma dé khoi phuc tin hiéu dugc giam murc khung

thtr N thanh céc tin hiéu audio khung thtr N dua vao thuét toan thir ba dinh trudc;
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va

bd giai ma con bao gém bo phan khoi phuc tin higu, trong do6

b phan khéi phuc tin hidu dugc tao cdu hinh dé khéi phuc tin hiéu dugc
giam muc khung thit N thanh céc tin hiéu audio khung th N theo it nhit mot
thong sb am thanh ndi trong tap thong s6 4m thanh ndi khung tha N dua vao
thuat toan thur ba.
24. Bo giai ma theo diém 21, trong d6 khung loai thi nhét bao gém ca tin hiéu
dugc giam muc va tap thong s 4m thanh ndi, khung loai thir ba bao gdm tap
thong sé 4m thanh ndi, nhung khong bao gbm tin hidéu duogc gidm mirc, khung
loai thr tw khong bao gdm tin hiéu dugce gidm muc cling nhu tap thong s6 am
thanh néi, va mdi trong sb khung loai tht ba va khung loai thir tur 1a mot truong
hop ctia khung loai thtr hai;

bd phan giai ma con dugc tao cAu hinh dé:

néu xac dinh duoc ring dong bit khung thi N 13 khung loai thr nhét, giai
ma dong bit khung thir N, dé thu nhan tap thong s6 Am thanh ndi khung thit N;
hoac

néu x4c dinh dugc rang dong bit khung th N 1a khung loai thtt hai, khi
dong bit khung thir N 1 khung loai thi ba, giai ma dong bit khung thir N, dé thu
nhan tap thong s6 Am thanh ndi khung thtr N, ho#c khi dong bit khung thir N 1a
khungloaiﬂm&tu,xécdhﬂythmaquytécﬂmihaiﬂﬁétdét&uéc,céct@pthéngsé
4m thanh ndi k khung trong it nhét céac tap thong s6 4m thanh ndi mdt khung
trude tap thong s6 4m thanh ndi khung thir N, va thu nhan tap thong s6 am thanh
ndi khung tht N theo céc tap thong sb am thanh ndi k khung dua vao thuét toan
tht tu dinh trudce, trong dé k 1a s6 nguyén duong 16n hon 0, va

it nhAt mot thong sd 4m thanh noi trong tip thong s6 am thanh ndi khung
thtt N dugce st dung boi bo giai ma dé khoi phuc tin hiéu dugce giam murc khung
tht N thanh céc tin hiéu audio khung tht N dua vao thuét toan thi ba dinh trudc;
va

bd giai ma con bao gdm bd phéan khdi phuc tin hiéu, trong d6

bd phan khéi phuc tin hiéu dugc tao cau hinh dé khoi phuc tin hiéu dugc
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giam muc khung thit N thanh céc tin hiéu audio khung th N theo it nhat mot
thong sb 4m thanh ndi trong tap thong sd 4m thanh ndi khung tha N dya vao
thuét toan th ba.
25. BO giai ma theo diém 21, trong d6 khung loai thir nam bao gbm ca tin hiéu
dugc giam muc va tap thong s6 am thanh ndi, khung loai thir sau bao gbm tin
hiéu dugc gidm muc, nhung khong bao gbm tap thong sd 4m thanh ndi, moi
trong s6 khung loai thit ndm va khung loai thir siu 1a mot trudong hop cta khung
loai thtr nhét, va khung loai thtt hai khong bao gbm tin hiéu duge giam muc
cling nhu tap théng sé 4m thanh ndi;

bo phén giai ma con dugc tao cAu hinh dé:

néu xac dinh duoc rang dong bit khung thtt N 1a khung loai thir nhét, khi
dong bit khung tht N 13 khung loai thir ndm, giai ma dong bit khung thir N, dé
thu nhén tap théng s6 4m thanh ndi khung tht N; hodc khi dong bit khung thir N
1a khung loai thtr séu, xac dinh, theo quy tic thtr hai thiét dit trude, cac tap
thong sb 4m thanh ndi k khung trong it nhét cac tap thong s6 4m thanh n6i mot
khung trudc tap thong s6 4m thanh ndi khung thir N, va thu nhén tép thong sd
4m thanh ndi khung thit N theo céc tap thong s6 am thanh néi k khung dya vao
thuét toan th tu dinh trude; hodc

néu xéc dinh duoc rang dong bit khung thit N 1a khung loai th{r hai, xac
dinh, theo quy téc thir hai thiét dit trude, cac tap thong sd 4m thanh nbi k khung
trong it nhit céc tip thong s6 4m thanh ndi mot khung trudce tép théng sd am
thanh ndi khung thtr N, va thu nhén tip thong s6 Am thanh ndi khung thit N theo
cac tap thong s6 am thanh ndi k khung dua vao thuét toan thr tu dinh trudc,
trong do

it nhit mot thong sd 4m thanh ndi trong tap thong s 4m thanh ndi khung
thar N duoc st dung bdi bd giai ma dé khoi phuc tin hiéu duge gidm muc khung
thr N thanh céc tin hiéu audio khung tht N dya vao thuét toan thir ba dinh trude,
va k 12 sé nguyén duong 16n hon 0; va

bd giai ma con bao gém bd phan khéi phuc tin hiéu, trong do6

bd phéan khoi phuc tin hiéu dugc tao cAu hinh dé khoi phuc tin hiéu duoc
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giam mirc khung tht N thanh céc tin hiéu audio khung thit N theo it nhat mot
thong s6 a4m thanh ndi trong tip théng s6 Am thanh ndi khung thtt N dua vao
thuét toan thu ba.
26. BO giai ma theo diém 21, trong d6 khung loai thir ndm bao gdm ca tin hiéu
dugc giam muc va tip thong s& am thanh ndi, khung loai tht sdu bao gdm tin
hiéu dugc giam muc, nhung khong bao gdm tap thong sd 4m thanh ndi, mdi
trong sb khung loai thtt nim va khung loai thir sdu 1a mot truong hop ctua khung
loai tha nhét, khung loai thtt ba bao gbm tap thong s6 am thanh ndi, nhung
khong bao gém tin hidu dugc gidm muc, khung loai thir tu khong bao gdm tin
hiéu duoc giam mc cling nhu tép thong sé am thanh ndi, va mdi trong s& khung
loai tht ba va khung loai thtr tu 1a mot truong hop ctia khung loai thit hai;

b6 phén giai ma con duogc tao cAu hinh dé:

néu xac dinh duoc rang dong bit khung thtt N 13 khung loai thir nhét, khi
dong bit khung thir N 1a khung loai thir nam, giai ma dong bit khung thir N, dé
thu nhén tap thong s6 4m thanh ndi khung tht N; hozc khi dong bit khung thir N
1a khung loai thir sau, xac dinh, theo quy tic thir hai thiét dat trudc, cac tap
thong sd 4m thanh ndi k khung trong it nhat cac tap thong sd 4m thanh ndi mot
khung trudc tap thong s6 Am thanh ndi khung thit N, va thu nhan tap thong 5O
4m thanh ndi khung thi N theo c4c tip thong s6 Am thanh néi k khung dwa vao
thuat toan tha tu dinh trudc; hodc

néu xéc dinh duoc rang dong bit khung tht N 1 khung loai thtr hai, khi
dong bit khung thir N 1 khung loai thir ba, giai ma dong bit khung thir N, dé thu
nhan tap thong sé am thanh ndi khung thtt N, hogc khi dong bit khung tht N la
khung loai thir tu, xac dinh, theo quy tic thar hai thiét dat trudc, cac tap thong sb
am thanh ndi k khung trong it nhét cic tip thong s& am thanh ndi mét khung
trude tap thong sb am thanh ndi khung thir N, va thu nhén tap thong s6 am thanh
ndi khung tht N theo céc tap thong s6 Am thanh ndi k khung dwa vao thuét toan
th tu dinh trudce, trong dé

it nhat mot thong s6 4m thanh ndi trong tip thong s6 am thanh ndi khung

thtt N dugce st dung boi bo giai ma dé khoi phuc tin hiéu dugc giam muc khung
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thtr N thanh céc tin hiéu audio khung thit N dya vao thuat toan thir ba dinh trude,
va k 1a sb nguyén duong 16n hon 0; va

bd giai ma con bao gém bd phan khdi phuc tin hiéu, trong do6

bd phan khéi phuc tin hiéu duogc tao cAu hinh dé khoi phuc tin hiéu duogc
giam murc khung tht N thanh céc tin higu audio khung thir N theo it nhat mot
thong s6 4m thanh ndi trong tap thong s6 am thanh ndi khung thtt N dua vao
thuét toan thur ba.
27. Hé théng ma héa va gidi ma, trong d6 hé théng bao gdm bd ma héa theo
diém bat ky trong s6 cac diém tir 14 dén 20 va bo giai ma theo diém bét ky trong

s6 cac diém tir 21 dén 26.
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1/7

B6 ma hoa tao ra tip thong sé 4m thanh ndi khung thir N theo céc tin hiéu audio khung thit 1/00

N trén hai trong s6 cac kénh

v

B0 mi hda tron céc tin hiéu audlo khung th N trén hai kénh vao tin hiéu dugc gidm muc
khung tht N theo it nhit mot thong sé 4m thanh ndi trong tap thong s6 4m thanh ndi khung —
thit N dua vao thudt toan thi nhat dinh truée

- Bomahoa
phét hién xem tin hiéu dugc gidm mirc khung thi N c6 bao gbm tin hiéu

_ Cs _ 103

| B¢ mé héa ma héa tin hiu dugc giam mirc khung thir N va tap thong s6 am thanh ndi
khung thae N

104
A 1iA Khéng

x4c dinh xem tin hiéu dugc gidm muc khung thir N ¢6 thoéa mén di€u kién
ma héa khung audio thiét dit truée hay khong

| BOmahoama héatin higu duge giam mirc khung thit N va tap théng sé 4m thanh n6i L.S
khung thtt N
106

B¢ mé hoa bd qua viéc ma héa tin hiéu dugc glam mirc khung tht N, nhung ma hoéa tép ‘C
thong s6 4m thanh ndi khung thir N

B0 md héa giri dong bit khung tha N dén b giai ma, trong d6 dong bit khung thu N bao
- gdm tap théng sd 4m thanh ndi khung thtt N va tin hiéu duoc giam murc khung tht N —

>

Y

Néu xé4c dinh rang dong bit khung thir N 1a khung loai thtr nhét, bd gii ma giai ma dong bit 108

khung thir N, d& thu nhén tin hi¢u dugc gidm mirc khung thir N va tdp thong so6 4m thanh nbi e
khung thtt N

109
B0 ma hda giri dong bit khung tha N den bo giai ma, trong d6 dong bit khung thi N bao gém ‘/__
tap thong s6 4m thanh ndi khung thtt N

v

Néu x4c dinh rang dong bit khung thr N 1a khung loai thir hai, b giai ma gidi ma dong bit
khung thir N, dé thu nhén tip thong s6 4m thanh ndi khung thtx N, x4c dinh, theo quy tic thr |110
nhét thiét dat trudc, cac tin hiéu dugc giam mic m khung trong it nhét tin hiéu dugc gidgm |~
mirc mét khung trudce tin hiéu dwgc gidm muc khung thir N, va thu nhén tin hiéu dugc giam
mirc khung thit N theo c4c tin hiéu duge gidm mirc m khung dwa vao thudt toan thir nhéit dinh
trude

v

Bo giai ma khoi phyc tin hiéu duoc gidm murc khung thir N thanh céc tin hleu audio khung

9 thir N trén hai kénh theo théng sé 4m thanh nbi dich trong tap thong s6 am thanh ndi khung
thr N dua vao thuat todn thi hai dinh trude

—
—
—

FIG. 1
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2/7

B0 ma hoéa tao ra tép thong s6 4m thanh ndi khung thr N theo cac tin hiéu audio })O

khung tha N trén hai trong s cac kénh

v

B0 ma héa tron cac tin hiéu audio khung thir N trén hai kénh vao tin hi¢u dugc 201
giam muc khung thir N theo it nhét mét théng s6 am thanh ndi trong tip thong /
s6 am thanh ndi khung thir N dya vao thuét toan thi nhét dinh trudc

B0 mi hoa
phét hién xem tin hiéu dugc gidm mirc khung th N bao
gdm tin hidu giong néi hay khéng

B6 ma hoa ma héa tin hiéu dwoc gidm mirc khung thir N theo tbe d6 ma hoa 203
khung giong noi thit dat trudce, va ma hoa tap thong s6 4m thanh nbi khung thir
N

204

B0 mi hoa
xéc dinh xem tin hiéu dugc giam mirc khung thir N
¢6 thoa mén diéu kién ma héa khung giong néi thiét dit trudc
hay khong

Bo méd héa ma hoa tin hiéu dugc gidm muc khung thr N theo toe do ma hoa 205
khung giong noi thiét dat trudc, va ma hoa tap théng s6 4m thanh ni khung thtt
N

206

xéc dinh xem tin hiéu duoc glam murc khung thit N ¢6 thoa méan
diéu kién ma héa SID thlet dit trude hay khong, va xéc dinh xem
tap thong s6 4m thanh n01 khung thtr N ¢6 thoa man didu kién ma
hoa thong sé am thanh ndi thiét dat trude
hay khong

X t A ~/ . ~ y y
Flecr}n 21]§p Xem ti€p Xem tiép Xem ti€p
' FIG. 2B FIG. 2B FIG. 2B

FIG. 2A
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Tiép tuc tir
FIG. 2A
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Théa man ca diéu
ki€n mé hoa SID
thict dat trude va
di€u kién mi hoa
thong s6 am
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Tiép tuc tir
FIG. 2A

~/

Thoa mén diéu kién
mi héa SID thiét
dat trudc , nhung
khong thoa mén
diéu kién m3 hoa

Tiép tuc tir
FIG. 2A

~J

Khong thoa man didu kién
mai héa SID, nhung thdoa
mén diéu kién ma hda

Tiép tuc tix
FIG. 2A

~/

Khong thoa
man diéu
kién ma hoa

SID ciing nhu
dieéu kién ma
héa thong s6

thag; I;:Jé?ét thong s& 4m thanh thong s6 am thanh ndi am thanh ndi
) ndi
207 ¢ 208 l 209 210
Y A4
mic khung thi N | | mic khung N | | viée mERGa i 1 [B HCCE Kone
theo tdc do ma hoa theo toc do ma héa . e - ;
SID thidt it trude, SID thiét dt trude, muc khung thtr N, dugc gidm muc

vama hoa it nhét mot

thong s6 am thanh

noi trong tap thong
s6 am thanh néi

nhung bd qua viéc
ma héa it nhat mot
thong s6 4m thanh
noi trong tap thong
s6 am thanh ndi

nhung ma hoéa it
nhét mdt thong sb
am thanh noi
trong tdp thong s0
am thanh no1i

khung tha N
cling nhu tap T
thong s6 &m
thanh noi khung
thae N

khung thir N ,
khung thad N khung thir N

Xem tiép FIG. 2C

Xem tiép FIG. 2C

FIG. 2B
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Tiép tuc tir Tiép tuc tir Tiép tuc tix Tiép tuc tir
FIG. 2B FIG. 2B FIG. 2B FIG. 2B
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B0 ma hoa guri dong bit khung tha N dén bo glal m3, trong d6 dong bit 211
khung thir N bao gébm tép thong s6 am thanh ndi khung th N va tin -
hiéu dugce giam mirc khung thit N

+ 212

B0 giai ma xac dinh ring dong bit khung tht N 1a khung loai thtr ndm, /
va giai ma dong bit khung thr N, de thu nhén tin hiéu dugc giam muc
khung th N va tap thong s6 am thanh ndi khung thir N

213
B ma héa guri dong bit khung thor N dén bd gidi ma, trong d6 dong bit é

khung thtt N bao gém tin hiéu duoc giam mirc khung thor N

\

Bo giai ma xac dinh rang dong bit khung tht N 12 khung loai thir sau,
gidi ma dong bit khung tht N, daé thu nhén tin hi¢u dugc gidm mirc &4
khung thtr N, va thu nhén tap thong sb 4m thanh ndi khung thir N theo
quy tic thi hai thit dat trude dua vao thuat toan thi tw dinh trude

Bo mi hoéa gtri dong bit khung tha N den bo gidi ma, trong d6 dong bit 215
khung thir N bao gom it nhit mot thong s6 4m thanh noi trong tap thong
s6 am thanh ndi khung thit N

Y

B0 giai ma xac dinh rang dong bit khung tha N 1a khung loai thir ba, giai | 216

ma dong bit khung thir N, dé thu nhan it nhét mot thong sé am thanh nodi /

trong tap théng s6 am thanh nbi khung thi N, va thu nhén tin hi¢u duoc

giam muc khung thit N theo quy t&t thir nhét thiét dat trude dua vao thudt
toan thi hai dinh trudc

Sau khi thu dong bit khung tht N, b giai ma xac dinh rang dong bit
khung thtr N 12 khung loai thir tur, thu nhan tap thong s6 am thanh ndi | 217
khung tht N theo quy tét thtt hai thiét dit trudc dwa vao thuat toan tht tu | —
dinh trude, va thu nhén tin hiéu dugc giam mirc khung thit N theo quy | €———
4 tht nhat thiét dat truee dwa vao thuat toan thit hai dinh traée

v

B9 gidi ma khoi phuc tin hi¢u dwgc gidm muc khung thir N thanh cac tin
hiéu audio khung thtt N trén hai kénh theo théng sO &m thanh ndi dich
trong tdp thong s6 am thanh ndi khung thir N dya vao thuft toan dinh

trude

218

lﬁ

FIG. 2C
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B0 phéan phat
hién tin hiéu
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310

B6 phén ma
hoa tin hiéu

B0 phén tao
thong so

/
320

B0 phén phat
hién thong so
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B0 phan m&
héa thong so
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FIG. 3a

B0 phdn ma hoa tin hiéu

thar nhat 311 310

B0 phén phat
hién tin hiéu

B0 phan mé hoa tin hi€u
thir hai 312

B0 phén tao
thong so
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320
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300 310
/ /
B0 phén phat hién B0 phdan ma hoéa tin
tin hiéu hiéu

]

B0 phén tao thong s6 thir

| B phén phat |
| _ hién thong sb

nhét 321 A
340
B0 phan tao thong
sO thtr hai 322
320
FIG. 3¢
B0 phin ma hoa tin
hiéu thir nhat 311
300
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A A 4 p
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hién tin hiéu
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330
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320

T

— e

B0 phén phat
hién thong s

B0 phdn ma hoa thong
sb tht nhat 331

340

B6 phan ma hoa thong
sb thir hai 332

FIG. 3d
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410 420
B0 phén gidi B0 phan khdi phuc
ma tin hiéu
FIG. 4
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Bo giai
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