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Linh vwc kj thudt dwgc dé cap
Sang ché chu yéu lién quan dén linh vyc xit 1y thoai, va cy thé 13 dén

viéc mé rong bing théng thich tmg va thiét bi dé mé rong.

Tinh trang ky thugt ciia sing ché

O hé théng truyén thong tin hiéu s§ 4m thanh/thoai hién dai, tin hidu
s6 dugc nén & bd ma hoa; thong tin dugc nén (bitstream — dong bit) co
thé dugc dong gbi va duogc giri dén bd gidi ma thong qua kénh truyén
thong theo timg khung. Hé théng ctia bd ma héa va bd giai ma déu dugc
goi 13 codec (encoder/decoder). Viéc nén thoai/dm thanh c6 thé dugc sir
dung dé& giam s luong bit biéu thi tin hiéu thoai/dm thanh nhd d6 giam
tbc d6 bit cAn dé truyén. K§ thuat nén thoai/dm thanh c6 thé dugc phan
loai chung thanh m3 héa mién thoi gian va ma héa mién tin sb. M4 hoéa
mién thoi gian thuong dugce st dung dé m3 hoa tin hiéu thoai hoic dé ma
héa tin hiéu 4m thanh & céc téc d6 bit thdp. Ma héa mién tin sb thuong
dugc sir dung dé ma hoa tin hiéu 4m thanh hodic @& m3 héa tin hiéu thoai
& cac tdc do bit cao. BWE (Bandwidth Extension — m& rong béang thong)
c6 thé 13 mot phin ctia ma héa mién thoi gian hodc ma héa mién tan sb dé
tao tin hi€u bang cao & tbc do bit rat thép hoic & tdc do bit 0.

Tuy nhién, cac bg tao ma thoai la cac bd tao ma cd tdn hao, tic 13, tin
hiéu duoc giai ma khac véi ban dau. Do vay, mdt trong cac muc dich
trong viéc tao ma thoai la giam thiéu méo (hodc tdn hao théy duogc) & téc

dd bit cho trude, hoic t6i thidu hoa tde do bit d& dat 46 méo cho trude.
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Viéc tao ma thoai khac véi cac dang tao ma am thanh khéé trong do
thoai 13 tin hiéu don gian hon nhiéu phan 16n c4c tin hiéu 4m thanh khac,
va thong tin théng ké nhiéu hon c6 sin vé cc dic tinh caa thoai. Két qua
13, mot sb thong tin thinh gidc lién quan trong viéc tao ma 4m thanh cd
thé 13 khong can thiét trong ngit canh tao ma thoai. Khi tao m3 thoai, tiéu
chi quan trong nhét 13 bao toan d6 nghe 13 va “su dé chiu” cua thoai, véi
Iugng dir lidu duogc truyén bi gi6i han.

Do nghe 16 cda thoai gdm, bén canh ndi dung truc kién thuc, con danh
tinh éng nghe, cam xuc, ngit di€u, am sic v.v. déu rat quan trong cho do
nghe 16 hoan hao. Khai niém triru tugng hon cta sy dé chiu cta thoai
xubng cép 13 thudc tinh khic ngoai d6 nghe rd, do ¢ thé thoai xubng cp
hoan toan 13 nghe 13, nhung chi quan gy phién nhiéu cho ngudi nghe.

Su du thira cia cac dang song thoai c6 thé duoc xem xét so v6i mot s6
loai tin hiéu thoai khac, nhu cac tin hiéu thoai cé thanh am va khdng cé
thanh 4m. C4c 4m thanh c6 thanh 4m, chéng han, ‘a’, ‘b’, cht yéu do cac
rung dong cda cac day thanh am, va dao dong. Do vay, trén cac chu ky
thoi gian ngén, ching dugc tao hinh tét bing cac téng clia cac tin hiéu
tudn hoan nhu cac hinh sin. Néi theo cach khéc, ddi véi thoai c6 thanh
am, tin hi€u thoai thuong tudn hoan. Tuy nhién, sy tudn hoan nay co thé
bién thién trong toan b thoi gian cia doan thoai va dang séng tudn hoan
thuong thay déi din tir doan nay sang doan khac. Viéc tao m3 thoai tdc
do'bit thép c6 thé hudng loi 16n tir viéc kham pha tinh tudn hoan ndy. Chu
ky.thoai c6 thanh &m cling dugc goi 1a pitch, va viéc du bao pitch thuong
duoc goi 1a LTP (Du bao dai han — Dy bao dai han). Nguoc lai, cac am
khéng c6 thanh 4m nhu ‘s’, ‘sh’, thuong giéng nhidu hon. Pay 1a do tin
hiéu thoai khong cé thanh 4m thudng gidng nhidu ngin nhién va c6 mirc
d6 du bao duogc nho hon.

Nhu d3 biét, tit ca cac phuong phap tao mi thoai tham sé nhu ma hoa

mién thoi gian tan dung su du thira von ¢6 trong tin hiéu thoai dé giam
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lugng thdng tin phai dugc gii va ude tinh cac tham s6 cac méu thoai clia
tin hiéu & cac khoang ngin. Su du thira nay chu yéu phat tinh tir viéc lap
céc dang song thoai & tc d6 chudn tudn hoan, va dudng bao phd thay ddi
chiam cua tin hiéu thoai.

Su du thira cia c4c dang séng thoai cé thé dugc xem xét so véi mot s6
loai tin hiéu thoai khac nhau, nhu c¢é thanh dm va khéng cé thanh am.
Mic du tin hiéu thoai thudng tudn hoan dbi vé6i thoai c6 thanh 4m, song
tinh tudn hoan ndy c6 thé bién thién trén khoang thoi gian ciia doan thoai
va dang séng_tuén hoan thudng thay dbi dan tir doan nay sang doan khac.
Viéc tao m3 thoai téc do bit thip cb thé hudng loi 16n trong viéc kham
pha tinh tudn hoan nay. Chu ky thoai c6 thanh ﬁni con duoc goi 1a pitch,
va viéc du bao pitch thuong dugc goi 1a LTP. Nhu d6i véi thoai khong
thanh 4m, tin hiéu giéng nhidu ngiu nhién hon va c6 lugng du bao dugc
nho hon. _

- Trong trudng hop khac, viéc tao ma tham sb c6 thé duoc sir dung dé
giam su du thira cta cac doan thoai bang cach tach riéng thanh phan kich
thich ctia tin hiéu thoai tir thanh phan dudng bao phd. Pudng bao phd
thay d6i chdm c6 thé dugc biéu thi bing LPC (Linear Prediction Coding —
Tao m3 du béo tuyén tinh) con duoc goi 14 STP (Dy bao ngin han — Du
béo ky han ngén). Viéc tao mi thoai téc do bit thép ciing c6 thé hudng loi
16n ti viéc kham ph4 STP niy. Uu diém tao m3 phét sinh tir tdc d9 thép
ma & d6 cac tham sb thay dbi. Nhung, kh4 hiém véi cac tham sb ma khéc
déng ké véi cc gia tri duoc git trong vai gidy. Do dé, & tbe d 14y miu
8kHz, 12,8kHz hodc 16kHz, thuit toan tao ma thoai 1a sao cho khoang
thoi gian khung danh dinh nim trong khoang tir mudi dén ba muoi gidy.
Khoéng thoi gian khung 20s 13 s Iya chon phd thong nhét.

filiéc tao mad 4m thanh dua trén cOng nghé day b loc dugc st dung
rong rai, ching han, trong viéc ma héa mién tan sb. Khi xir 1y tin hiéu,

day b6 loc 1a mang bd loc thong bang ma tach riéng tin hi¢u dau vao
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thanh nhiéu thanh phan, mdi thanh phin mang mét bing phu tin sb cia
tin hiéu ban dau. Qua trinh phan ra dugc thuc hién boi diy bd loc duoc
goi 13 phdn tich, va d4u ra cia viéc phan tich ddy b6 loc dugc goi 13 tin
hiéu bing phu véi nhiéu bing phu nhu cac bd loc trong diy bo loc. Qua
trinh tai tao lai duoc goi 1a tong hop ddy bd loc. Khi xir 1y tin hiéu sb,
thuat ngir day bo loc con thudong dugc ap dung cho day bo nhan. Sy khéc
biét chinh 13 c4c bd nhan con chuyén dbi xudng cac dai phu thanh tin sb
trung tAm thap ma c6 thé dugc 14y miu lai & tbc d6 giam. Két qua tuong
tir doi khi c6 thé dat duqcrbéng cach 14y mau dudi cc bang phu th6ng
dai. Dau ra phan tich ddy bo loc ¢6 thé & dang cac hé s6 phirc tap. Mdi hé
sd phuec tap chita phdn thuc va phan do 1an luot biéu thi s6 hang cosin va
s6 hang sin cho mbi bing phu cua diy bo loc.

O céc chuén da biét gin ddy hon nhu G.723.1, G.729, G.718, EFP
(Enhanced Full Rate — Téc d6 du ting cudng), SMV (Selectable Mode |
Vocoder — b ma héa tiéng néi ché @ chon duoc), AMR (Adaptive
Multi-Rate — da téc d¢ thich tmg), VMR-WB (Variable-Rate Multimode
Wideband — Bing rong da ché d6 tbc do bién thién), hoic AMR-WB
(Adaptive Multi-Rate Wideband — Bing réng da tdc d9 thich tng), CELP
(Code Excited Linear Prediction Technique — k¥ thuét du bao tuyén tinh
dugc kich thich bing ma) da duoc sir dung. CELP thudong dugc hiéu 12
két hop k¥ thuét cua kich thich dugc ma héa (Kich thich duoc tao ma —
CE), LTP va STP. CELP chu yéu duoc sir dung && mi hoa tin hiéu thoai
bang cach hudng loi tir cac dic tinh giong ngudi cu thé hosic md hinh tao
giong noéi thanh 4m ngudi. Viéc tao ma thoai CELP 13 nguyén 1y thuat
toan rat phé bién trong khu vuc nén thoai mic du céc chi tiét vé CELP
cho c4c codec khac nhau c¢6 thé khac nhau dang k&. Do tinh phd bién ctia
no, thuat toan CELP da dugc st dung trong cac chuin ITU-T, MPEG,
3GPP, va 3GPP2 khac nhau. C4c bién thirc cia CELP gém CELP dai s9,
CELP tich thoat, CELP db tré thép va du bao tuyén tinh duoc kich thich
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bang téng vecto, va c4c tham sb khac. CELP 1a thuat ngit chung cho 16p
thuét to4n va khéng cho codec cu thé.

" Thuét todan CELP dugc dua trén bdn y tuong chinh. Trudc hét, md
hinh bd loc ngudn san xuét thoai thong qua LP dugc st dung. M6 hinh b
loc ngudn cua tao thoai s& tao md hinh thoai nhur 13 két hop ngudn 4m
thanh, nhu céc day thanh 4m, va bd loc 4m thanh tuyén tinh, bé thanh 4m
- (va dic tinh birc xa). Khi trién khai m6 hinh bd loc ngudn tao thoai,
n’guén am thanh, hodc tin hiéu kich thich, thuong dugc tao hinh nhu la
chudi xung tudn hoan, cho thoai c6 thanh am, ho3c nhiéu tring cho thoai
khong c6 thanh dm. Tha hai, tir dién ma cb dinh va thich Ung dugc sir
dung lam dAu vao (kich thich) cia md hinh LP. Tht ba, tim kiém dwoc
thuc hién trong vong kin trong “mién c6 trong sb gidc quan”. Thir tu, VQ

(vector quantization — lugng tir hda vecto) duogc ap dung.

Ban chat ky thugt ciia sdng ché

Phuong 4n thuc hién sang ché mé ta phuong phép gidi ma dong bit am
thanh dugc mi hda va tao m& rong bang thong tan sb & bd giai ma.
Phuong phép bao gdm giai ma dong bit 4m thanh dé tao tin hiéu 4m thanh
bang thip duoc giai ma va tao phd kich thich dai thip twong tmg véi bang
tan sb thip. Khu vuc biang phu duoc Iua chon tir trong bing tan sb thap
bang cach st dung tham s6 ma chi bao thong tin ning lugng cla dudng
‘bao dic biét cia tin hidu &m thanh bang thip dugc giai ma. Phé kich thich
béhg cao dugce tao cho bing tin sd cao bang cach sao chép phd kich thich
bang phu tir khu vuc bang phu dugc lua chon dén khu vuc bing phu cao
tuong g véi bang tin sd cao. Bing cach sir dung phd kich thich bang
cao dugc tao, tin hiéu d4m thanh bing cao dugc md rong dugce tao béng
cach 4p dung dudng bao phd biang cao. Tin hiéu 4m thanh bing cao dugc
mé& rong duoc thém vao tin hiéu 4m thanh bing thip dugc giai ma dé tao

tin hiéu dau ra 4am thanh c6 bang thong tan s6 m& rong.
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Theo phuong 4n thuc hién khac ciia sang ché, bo giai ma & giai mi
~ dong bit am thanh dugc m3 héa va tao biang théng tan sb bao gdm khdi
giai ma béﬁg thdp dugc cAu hinh dé giai ma dong bit 4m thanh & tao tin
hiéu 4m thanh bang thip duoc giai m3 va dé tao phd kich thich bing thip
tuong tmg véi bang tan s6 thdp. B giai ma con gdm khdi mé rong bing
~ thong duoc ghép ndi voi khéi giadi md bang thip. Khdi mé réng bing
thong bao gdm khéi lwa chon bang phu va khéi sao chép. Khéi lya chon
bang phu duoc cu hinh dé lya chon khu vuc bang phu tir trong bing tAn
s6 thp bang cach st dung tham sé ma chi bao thong tin ning lugng clia
dudng bao dic biét cua tin hiéu 4m thanh bing thip dugc giai mi. Khéi
sao chép duoc ciu hinh dé tao phé kich thich bang cao cho bing tan s
cao bang cach sao chép phd kich thich bing phu tir khu vuc bing phu

duoc Iwa chon dén khu vuc bang phu cao tuong Gng véi bang tan sé cao.

Theo phuong 4n thuc hién khéc cta sang ché, bd giai mi dé xa Iy

thoai bao gdm bd xir Iy va vét luu trit may tinh doc duoc luu trit chuong
trinh dé thuc thi béi bd xt 1y. Chwong trinh gdm céc 1énh dé giai ma dong
bit 4m thanh d& tao tin hiéu 4m thanh bang thip dwoc giai mi va tao phd
kich thich dai thip tuong tmg véi bang tan s6 thip. Chuong trinh gdm céc
1énh d8 lya chon khu vuc bing phu tir trong bing tin sb thap bing céch
str dung tham s6 ma chi bdo thong tin ning luong ctia dudng bao dic biét
ctia tin hiéu 4m thanh bang thip dugc giai ma, va tao phd kich thich béng
cao cho bang tan sb cao bang cach sao chép phd kich thich bang phu tir
khu vuc bing phu duoc lya chon dén khu vuc bing phu cao tuong tmng
v6i bang tan s6 cao. Chuong trinh con gém céc 1énh dé sir dung phé kich
th;ich bang cao dugc tao dé tao tin hiéu 4m thanh bang cao dugc mé rong
b%ing cach 4p dung dudng bao phd bing cao, va thém tin hiéu 4m thanh
bang cao dugc mé rong vio tin hidu 4m thanh bang thip duoc giai ma dé

tao tin hiéu dau ra am thanh c6 bang thong tan s6 mé rong.
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- Phuong 4n thyc hién khéc cua sang ché mé ta phuong phé,p giai ma
dong bit am thanh dugc ma hoa va tao m¢ rdng bang thong tan sb & bod
giai ma. Phuong phép bao gdm giai ma dong bit 4m thanh dé tao tin hidu
4m thanh bing thip duoc gidi m3 va tao phd bing thdp tuong tng vdi
bang tan sb thip va lya chon khu vic bing phu tir trong bing tin s thép
bang céach sir dung tham sé ma chi bao thong tin ning lugng cia dudng
bao dic biét cta tin hiéu 4m thanh bing thip duogc giai ma. Phuong phéap
con gdém tao phd bing cao bing cach sao chép phd bing phu tir khu vuc
‘bang phu dugc lya chon dén khu vuc bing phu cao, va b%lng cach sur dung |
phd bing cao duoc tao dé tao tin hiéu 4m thanh bing cao dugc m& rong
bang cach 4p dung ning lugng dudng bao phd bing cao. Phuong phap
con gdm thém tin hiéu 4m thanh bing cao dugc mé rong vao tin hiéu am
thanh bing thip duoc giai ma dé tao tin hiéu diu ra 4m thanh c6 bing

thong tan s6 mé rong.

M@ td vin tit cdc hinh vé

* P& hiéu toan dién hon vé sang ché, va cac wu diém cua nod, phén vién
dan duogc thyuc hién dén cac phan mo ta dudi déy ¢6 dua vao cac hinh vé
di kém, trong do:

Fig.1 minh hoa céac hoat dong dugc thuc hién trong qua trinh ma hda
thoai géc bang cach sir dung bd m3 héa CELP d3 biét;

Fig.2 minh hoa cac hoat dong dugc thuc hién trong qua trinh gidi ma
cta thoai gbc bing cach sir dung bd giai ma CELP khi trién khai céc
phwong 4n thyuc hién sang ché nhu s& duoc mé ta thém dudi day;

Fig.3 minh hoa céc hoat dong dugc thuc hién trong qua trinh ma hda
thoai géc trong bo ma héa CELP da biét;

Fig.4 minh hoa bd giai ma CELP co ban tuong tng v6i b ma héa trén
Fig.5 khi trién khai cac phuong 4n thuc hién sang ché nhu s& duoc mo ta

dudi day;
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Fig.5A va Fig.5B minh hoa vi du m3 héa/giai mi véi BWE (Band
Width Extension — m& rong biang théng), trong d6 Fig.5A minh hoa céc
hoat dong & bd ma hoa véi thong tin phia BWE trong khi Fig.5B minh
hoa céc hoat déng & bd giai ma voi BWE;

Fig.6A va Fig.6B minh hoa vi du khac vé& ma héa/giai mi véi BWE
ma khong truyén thong tin phy, trong d6 Fig.6A minh hoa cé4c hoat dong
trong qua trinh & b ma hoéa trong khi Fig.6B minh hoa céc hoat dong &
bd gidi ma;

Fig.7 minh hoa vi du v& phé kich thich 1y tuéng cho thoai c6 giong néi
hodc 4m nhac diéu hoa khi loai CELP cta codec duoc sir dung;

Fig.8 thé hién vi du v& BWE d biét ciia phd kich thich dugc giai ma
cho thoai ¢6 giong néi hodc am nhac diéu hoa khi loai CELP cua codec
duoc st dung;

~ Fig.9 minh hoa vi du v& BWE dugc 4p dung cho phd kich thich dugc
giai m3 cho thoai ¢ giong néi hodic 4m nhac diéu hoa khi loai CELP cua
codec dugc st dung theo phuong &n thuc hién sang ché;

* Fig.10 minh hoa c4c hoat déng & bd giai ma dé trién khai dich chuyén
bang phu hodc sao chép cho BWE theo cac phuong an thuc hién sang
ché;

Fig.11 minh hoa bd giai ma dé trién khai dich chuyén bing phu hoic
sao chép cho BWE theo phuong an thuc hién khac;

- Fig.12 minh hoa cac hoat dong dugc thuc hién & by giai ma theo céc
phuong an thuc hién sang ché;

Fig.13A va Fig.13B minh hoa bd gidi mi trién khai BWE theo cac
phirong 4n thyuc hién sang ché;

Fig.14 minh hoa hé théng truyén thong theo phuong 4n thuc hién sang
ché; va

Fig.15 minh hoa so db khéi ctia hé thong xir 1y ¢6 thé duoc sir dung dé

trién khai cac thiét bi va cac phuong phéap duge boc 16 & day.
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M@ ta chi tiét cdc phwong dn thuc hién sdng ché

‘Trong hé théng truyén thong tin hiéu s6 4m thanh/thoai hién dai, tin
hiéu sé dugc nén & bd ma hoa, va théng tin duge nén hoic dong bit c6 thé
‘dugc déng gbi va duoc giri dén b giai ma theo timg khung thong qua
“kénh truyén théng. B giai ma tiép nhan va giai ma théng tin dugc nén dé
thu duoc tin hiéu s6 4m thanh/thoai.

Sang ché chu yéu lién quan dén tao ma tin hiéu thoai/dm thanh va mé
rong bang thong tin hiéu thoai/dm thanh. Cuy thé 13, cac phuong an thyc
hién sang ché c6 thé dwoc sir dung dé cai thién chuén cia bd tao ma thoai
ITU-T AMR-WB trong linh vuc BWE.

Mot sb tin s quan trong hon cac tan s6 khac. Cac tin sb quan trong
- ¢6 thé duogc tao mi bang d6 phan giai min. Céc tin sé nhé & céc tan sb
nay 13 quan trong va can phuong tién tao ma bao ton cac khac biét nay.
‘Néi theo cach khéc, cic tan sb it quan trong hon khéng cin phai chinh
- xac. Phuong tién tao ma thod hon cé thé duoc st dung, mac du mot sb chi
tiét min hon s& mit trong khi tao mi. Phuong tién tao ma thd hon dic
‘trung dua trén khai niém BWE. Khai niém cdng nghé nay con dugc goi la
HBE (High Band Extension — m& rdng bang cao), SBR (SubBand
Replica — Ban sao bang phu) hodc SBR (Spectral Band Replication — Sao
chép bing phd). Mic du tén c6 thé khac nhau, song ching déu c6 chung
nghia m3 héa/giai m3 mot sd bing phu tan sb (thudng 13 bing cao) véi
chi phi tdc d6 bit thip (tham chi chi phi tbc d6 bit bing 0) hoic téc do bit
thap hon dang ké so v6i cach thirc ma héa/giai ma thong thuong.

O cong nghé SBR, cdu tric min phd trong bing tan sé cao dugc sao
chép tir bang tin sb thdp va mot s6 nhidu ngiu nhién c6 thé dugc thém
Vé(f’.; Sau d6, duong bao phd trong bing tan sb cao duoc tao dang bing
céch st dung thong tin phu duogc truyén tr bd6 ma héa dén bod giai ma.
Viéc dich chuyén bing tan sb hoic viéc sao chép tir biang thip dén bing

cao thudng 14 bude thir nhét cho cong nghé BWE.
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Céc phuong 4n thuc hién sang ché s& dugc mo ta dé cai thién cong
nghé BWE bang cach st dung qué trinh thich tmg @ lya chon bing dich
chuyén dua vio muc ning luong ciia dudng bao phd.

Fig.1 minh hoa céc hoat dong dugc thuc hién trong qua trinh ma hoa
thoai gbc bang cach sir dung bd ma héa CELP d3 biét.

Fig.1 minh hoa bd m3 héa CELP ban d4u d3 biét trong d6 16i c6 trong
s& 109 giira thoai tdng hop 102 va thoai gbc 101 dugc tdi thiéu thuong
bing céach sir dung cach phan tich bing tdng hop, nghia 13 viéc ma héa
(phéan tich) duoc thuc hién bang cach téi wu héa gidc quan tin hidu duoc
gi4i mi (tdng hop) trong vong kin.

Nguyén ly co ban chinh la tAt ca cac bd tao ma thoai khai thac 13 thuc
té rang cac tin hiéu thoai 13 cac dang séng tuong quan cao. Nhu minh
hoa, thoai ¢ thé dugc biéu dién bing cach sir dung mé hinh tu hdi quy

(autoregressive - AR) nhu trong phuong trinh (11) dudi day.
Xn=iaan—l+en (1]‘)

Trong phuong trinh (11), m&i mau dwoc biu thi duéi dang két hop
tuyén tinh cia cac mau L trude cong nhidu tring. Cac hé sb trong sb a;,
as, ... az, duge goi 1 cac LPC. Péi v6i mbi khung, cac hé sd trong sb a;,
ay, ... ar, duoc lua chon sao cho phé {X1, X, ..., Xn}, dugc tao béng cach
sir dung mb hinh néu trén, gan nhu so khép phd ciia khung thoai dau vio.

~ Theo cach khac, c4c tin hi¢u thoai cling c6 thé dugc biéu thi bang cach
két hop mo hinh diéu hoa va mé hinh nhifu. Phan diéu hoa cia md hinh
13 biéu dién chudi Fourier ctia phan tuan hoan cua tin hiéu. N6i chung,
dbi véi cac tin higu c6 thanh am, m6 hinh nhiéu cong didu hoa cia thoai
g6m két hop ctia ca diéu hoa va nhifu. Phan didu hoa va nhidu trong thoai
c6. thanh 4m phu thudc vao nhiu yéu t6 gém dic tinh dng nghe (ching
haia‘, & mic d6 nao d6 giong cua dng nghe 13 binh thudng hoic nghe rd ca

tiéng tho); dic trung doan thoai (ching han, & mirc d6 nao d6 doan thoai
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12 tudn hoan) va trén tan sd. Cac tin sb cao hon ciia thoai cé thanh 4m c6
ty 18 cao hon céc phan giéng nhidu.

Mo hinh LP va md hinh nhidu didu hoa 13 hai phuong phap chinh dé
‘tao hinh va tao ma cac tin hiéu thoai. M6 hinh LP dic biét t6t & viée tao
hinh dudng bao phd cua thoai trong khi mé hinh nhidu didu hoa t6t & viéc
tao hinh cAu triic min cia thoai. Hai phuong phédp ndy c6 thé duoc két
hop dé tan dung cic diém manh twong d6i ciia chiing.

Nhu duge néu trude do, trude khi tao ma CELP, tin hiéu dau vao
micrd cua tai nghe dugc loc va 14y mAu, ching han, & téc d6 8000 mau
trén gidy. Sau d6 mdi mau dugc luong tir hoa, chang han, véi 13 bit trén
mau. Thoai duoc léy mau dugc phén manh thanh cac doan hodc khung
20ms (ching han, trong truong hop nay 160 miu).

Tin hiéu thoai dugc phén tich va mé hinh LP cia no, cac tin hi¢u kich
thich va pitch dugc trich rat. M6 hinh LP biéu thi dudng bao phd cta
thoai. N6 dugc bién dbi sang nhém cac hé sb tin sd phd duong thing
(line spectral frequencies - LSF), v6n 12 bidu dién khéc cua cac tham sd
LP, do c4c hé sb LSF c6 cac dic tinh lugng tir hoa tét. Cac hé s LSF cb
thé dugc luong tir vo hudng hodc hiéu qua hon chiing c6 thé duoc lugng
tt hoa vecto bang cach sir dung céc tir dién ma vecto LSF dugc dao tao
trude do.

Viéc kich thich md gdm tir dién ma bao gdm cic vecto m3, cb cic
thanh phan ddu duoc lua chon doc 14p sao cho mdi vecto ma cb phd xap
xi ‘tréng’. DSi véi mdi khung phu cta thoai dau vio, mdi trong sb cac
vecto ma dugc loc thong qua bd loc du béo tuyén tinh ngén han 103 va
bd loc du bao dai han 105, va dau ra duge so sanh véi cac mau thoai. 0
mdi khung phuy, vecto mi c6 du ra so khdp t6t nhit thoai dau vao (16i
duoc téi thidu) dugc chon dé biéu thi khung phu do.

Kich thich dugc tao m3 108 thong thudng bao gdm tin hiéu gibng

xung hoac tin hiéu giéng nhiéu, dugc tao bﬁng toan hoc hoac dugc luu trix
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trong tir dién ma. Tir dién m3 kha dung cho ca bé m3 héa 14n bo giai mi
tiép nhan. Kich thich dugc tao ma 108, c6 thé 13 tir dién ma c¢b dinh hoic
ngiu nhién, cé thé 13 tir dién luong tir vecto vén dugc mi hoda cing
(ngdm ho3c tudng minh) vao codec. Tir dién ma cb dinh nay c6 thé 13 LP
duoc kich thich bing ma dai s6 hodc dugc luu trir tudng minh.

Vecto m3 tir tir dién m3 duogc ting bing d6 khuéch dai thich hop dé
khién ning luong ndy bing ning luong cia thoai ddu vao. Do d6, dau ra
cua kich thich dugc tao ma 108 dugc ting béng do khuéch dai G, 107
trude khi di qua cac bo loc tuyén tinh.

B6 loc du bao ‘aiyén tinh ngén han 103 tao dang phé ‘tréng’ cua vecto
mi dé gibng phé ctia thoai dau vio. Mot cach tuong duong, & mién thoi
gian, bd loc du bao tuyén tinh ngén han 103 dua vao céc tuong quan ngin
han (twong quan véi cac miu truéc) trong chudi tring. B loc ma tao
dang kich thich ¢c6 md hinh toan cuc cia dang 1/A(z) (bd lqc du bao
tuyén tinh ngén han 103), trong d6 A(z) duoc goi 12 bd loc du bao va cod
thé thu duogc béng cach sir dung LP (chéng han, thuat toan Levinson—
Durbin). Theo mét hodc nhiéu phuong an thuc hién, bg loc toan cuc céd

thé duoc sir dung do n6 13 bién dién tt ctia bé thanh 4m ciia con ngudi va
do n6 dé tinh toan.

B loc du bo tuyén tinh ngén han 103 thu dugc biang cach phan tich

tin hiéu goc 101 va dugc biéu dién bang nhém hé so:

P
A@Z) = Dl+a;-z7 ,i=12,..P 12)

P

Nhu dugc md ta trude do, cac vung thoai c6 thanh am biéu dién tinh
chu ky dai han. Chu k¥ nay, duogc biét 14 pitch, dugc dua vao phd téng
hop bing b6 loc pitch 1/(B(z)). Pau ra cia bd loc du bao dai han 105 phu
thudc vao pitch va do khuéch dai pitch. Theo mét hodc nhiéu phuong 4n
thuc hién, pitch cé thé duoc udc luong tir tin hiéu géc, tin hiéu du, hoac

tin hiéu géc cé trong s6. Theo mot phuong 4n thyuc hién, ham du bao dai
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han (B(z)) c6 thé duoc biéu dién bing cach sir dung phuong trinh (13)
nhu sau.

B(z) =1 - G,-z7" (13)

Bo loc trong s6 110 dugc lién quan dén b6 loc du bao ngén han néu
trén. Mot trong cac bd loc trong s6 dic trung cb thé dugc biéu dién nhu
dugc mo ta & phuong trinh (14).

e = S (14)

trong d6 f<a, 0<p<l, O<a<l.

Theo phuong 4n thuc hién khac, bd loc trong s6 W(z) cb thé duogc suy
ra tir bd loc LPC bf?lng cach st dung BWE nhu dugc minh hoa theo mot
phuong an thuc hién trong phuong trinh (15) dudi day.

Az/ 7))

& = Lo

(15),

' O phuong trinh (15), y1 > 2, v6n 13 c4c hé sé ma cac cuc ciia nd dugce
di éhuyén vé gbc. |
Do 3¢, déi v6i mbi khung thoai, cac LPC va pitch duoc tinh toan va
cac bd loc dugc cap nhat. Déi v6i mdi khung phu thoai, vecto mi tao két
qua duoc loc “t6t nhat’ duoc chon dé biéu dién khung phu. Gié tri o
khuéch dai dugc luong tir héa tuong g phai duoc truyén dén bd giai ma
déigiéi ma dung. Cac LPC va cac gia tri pitch cling phai dugc lugng tor
héa va gt timg khung @8 t4i tao cac bo loc & bo gidi ma. Do d6, chi sd
kich thich duoc tao m3, chi s khuéch dai dugc luong tir héa, chi s6 tham
s6 du bao dai han dugc lugng tir hoa, va chi s6 tham sb du béo ngén han
duoc lugng tir hda duoc truyén dén bd giai ma.
Fig.2 minh hoa cac hoat ddng dugc thuc hién trong qua trinh gidi ma
thoai gbc bang cach str dung bo giai ma CELP khi trién khai cac phuong

an thuc hién sang ché nhu s€ dugc mo ta dudi day.
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Tin hiéu thoai dugc tai tao & by giai ma bang cach dua cac vecto ma
nhan dugc qua cic bd loc trong tmg. Két qua 13, mdi khbi ngoai tir hau
x1r 1y ¢6 cung dinh nghia nhu dugc mo ta trong bd ma hda trén Fig.1.

Dong bit CELP dugc ma héa duoc tiép nhan va thio goi 80 & thiét bi
nhan. Ddi véi mbi khung phu dugc nhén, chi s6 kich thich dugc tao ma
dugc nhén, chi s6 khuéch dai duoc luong tir héa, chi sé tham s6 du bao
dai han dugc lugng tir hda, va chi s6 tham sd du bao ngén han duoc
luong tir héa, duoc st dung dé tim cac tham sb twong tng bang céch st
dung cac bd giai ma tuong ung, chéng han, bo giai m3 d6 khuéch dai 81,
bd giai m3 du bdo dai han 82, va bd giai ma du bao ngin han 83. Ching
han, cac vi tri va cac ddu bién d6 ciia cac xung kich thich va vecto ma dai
s6 ctia kich thich ma 402 c6 thé dugc xac dinh tir chi s6 kich thich dugc
tao ma dugc nhan.

* Nhu duge thé hién trén Fig.2, bd giai ma 13 tb hop cta vai khdi gdbm
kich thich duoc tao ma 201, du bao dai han 203, du bao ngén han 205. Bo
gi4i m3 ban ddu con gdm khéi hau xir Iy 207 sau thoai tong hop 206.
Budc hau xir Iy ¢6 thé con gdm hau xir 1y ngén han va hau xir 1y dai han.

Fig.3 minh hoa b ma héa CELP d3 biét.

Fig.3 minh hoa b6 ma héa CELP co ban bang cach st dung tir dién ma
thich tmg bd sung dé cai thién du bao tuyén tinh dai han. Kich thich dugc
tao bing cach tinh téng cac phan gdp tir tir dién ma thich tng 307 va kich
thich ma 308, c6 thé 14 tir dién ma ¢ dinh hodc ngiu nhién nhu duoc mo
ta, trude d6. Cac muc trong tir dién ma thich tng bao gdm cac phién ban
kich thich tr8. Pidu nay c6 thé m3 héa hiéu qua cac tin hiéu tudn hoan
nhur cc 4m thanh c6 thanh am.

Nhu duge thé hién trén Fig.3, tir dién ma thich tng 307 bao gdm kich
thiéh tbng hop qua khir 304 hozc lap lai chu ky pitch kich thich qua khir &
quing pitch. Do tr& pitch c6 thé dugc ma hoa & gia tri nguyén khi né 16n

hodc dai. Do tré pitch thudng dugc mi héa & gia tri phan sb chinh xac
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hon khi né nhé hoic ngén. Thong tin tudn hoan pitch duoc sir dung dé tao
phén thich Umg cuda kich thich. Sau do, phé‘m kich thich nay dugc ting 1én
béi d6 khuéch dai G, 305 (con dugc goi 1a do khuéch dai pitch).

- Du bao dai han déng vai tré quan trong dé tao ma thoai c6 thanh am
do thoai c¢6 thanh 4m c6 tinh tuin hodn manh. Céc chu ky pitch 1an cén
cua thoai c6 thanh 4m giéng nhau, nghia la veé mit toan hoc dd khuéch dai
pitch G, trong phén biéu dién kich thich dudi ddy cao hodc gin 1. Kich
thich thu dugc c6 thé dugc biéu dién dudi dang nhu trong phuong trinh
(16) dudi dang t6 hop céc kich thich thanh phan.

e(n) = G,-e,(n) + G, -el(n) (16)
trong do, e,(n) 1a mot khung phu cua cac chudi mau dugc danh chi sd n,
dén tir tir dién ma thich tng 307 bao gbdm kich thich qua khtr 304 théng
qua vong phan héi (Fig.3). e,(n) cb thé dugc loc thong thép thich img do
khu vuc tan sb thip thuong tuin hoan hon hoic didu hoa hon khu vuc tan
sd cao. e,(n) tir kich thich dwoc tao mi tir dién ma 308 (con dugc goi 12
tir dién m3 c6 dinh) von 13 phan gép kich thich hién tai. Ngoai ra, e.(n)
~ cling ¢6 thé duogc ting cudng nhu bing cach sir dung ting cuong loc
thong cao, tang cuong pitch, ting cuong phén tan, ting cuong focman, va
cac tang cuong khéc.

D6i v6i thoai c6 thanh 4m, phan gép e, () tir tir dién m thich tng 307
¢6 thé chi phéi va d6 khuéch dai pitch G, 305 x4p xi gié tri bang 1. Kich
thich thudng duoc cip nhét cho mdi khung phu. Kich thudc khung dic
trung 1a 20 gidy va kich thudc khung phu déc trung 14 5 gidy.

Nhu duoc mé ta trén Fig.1, kich thich dugc tao ma c¢b dinh 308 dugc
ting 1én boi d6 khuéch dai G, 306 trude khi di qua céc bd loc tuyén tinh.
Hai phan kich thich dugc ting tir kich thich dwgc tao ma c6 dinh 108 va
tir:dién m3 thich mg 307 ciing dugc thém vao trudc khi loc qua bo loc du
béo tuyén tinh ngén han 303. Hai d¢ khuéch dai (G, va G.) dugc lugng tir

héa va dugc truyén dén bd giai ma. Do d9, chi so kich thich dugc tao ma,
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chi s6 tir dién ma3 thich tng, cac chi s6 d6 khuéch dai dugc lugng tir héa,
va chi sb tham s du bao ngén han dugc lugng tr héa dugc truyén dén
thiét bi 4m thanh tiép nhan.

Dong bit CELP dugc ma héa bang cach sir dung thiét bi dugc minh
hoa trén Fig.3 duoc tiép nhan & thiét bi nhan. Fig.4 minh hoa b giai ma
tuong tmg ctia thiét bi nhan.

Fig.4 minh hoa bd giai md CELP co ban tuong g v6i bd ma hoa trén
Fig.5. Fig.4 gdm khéi hau xir 1 408 tiép nhan thoai tong hop 407 tir bd
giai m3 chinh. By gidi m3 nay tuong tu voi Fig.3 ngoai trir tir dién ma
thich tng 307.

Déi véi mbi khung phu duoc tiép nhén, chi sb kich thich dugc tao ma
duoc nhan, chi sb khuéch dai kich thich dugc tao ma lugng tir hda, chi s6
pitch luong tir hoa, chi sb khuéch dai tir dién ma thich ing lugng tr héa,
va chi s tham sb du béo ngén han lugng tir héa, dugce sir dung dé tim cac
tham s6 tuong mg bang cach str dung cic bd gii ma twong Ung, ching
han, bd giai m3 khuéch dai 81, bd giai ma pitch 84, bo giai ma khuéch dai
tir dién ma thich Gng 85, va bd giai ma du bao ngén han 83.

Theo phuong 4n thuc hién khéac, bd giai ma CELP la t6 hop cua vai
khéi va bao gom kich thich dugc tao ma 402, tur dién m3 thich ung 401,
du béo ngén han 406, va hau xir 1y 408. Mbi khdi ngoai trir hau xir 1y c6
cung dinh nghia nhu dugc mé ta trén bd ma hoa trén Fig.3. Hau xur 1y ¢
thé con gém hau xir Iy ngén han va hau xir 1y dai han.

Nhu néu trén, CELP cha yéu duoc st dung dé m3 hoéa tin hiéu thoai
bang cach hudng 1oi tir cac dic tinh thoai riéng clia ngudi hodc mo hinh
san xuét giong noi thanh 4m cta ngudi. P& m3 hoa tin higu thoai hidu qua
hon, tin hiéu thoai c6 thé dugc phan loai thanh céac Iép khéac nhau va mdi
16p dugc m3 hoa theo cich khac nhau. Phén loai c6 thanh 4am/khéng c6
thanh 4m hodc quyét dinh khong c6 thanh am c6 thé 13 phan loai co ban

va quan trong trong so tat ca cic phan loai ctia cac 16p khac nhau. D61 véi
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mdi 16p, bo loc LPC hodc STP thudng dugc sir dung dé biéu dién duong
bao phd. Nhung kich thich dén bd loc LPC c6 thé 1a khac nhau. Cac tin
hiéu khong c6 thanh 4m c6 thé dugc tao ma bing kich thich giéng nhiéu.
Noi theo cach khéac, céc tin hiéu cé thanh &m c6 thé dugc tao ma bing
kich thich gidng xung.

Khéi kich thich ma (dugc danh chi din bang nhin 308 trén Fig.3 va
402 trén Fig.4) minh hoa vi trf ciia tir dién m3 c¢6 dinh (Fixed codebook -
FCB) dé tao ma CELP téng quat. Vecto ma dugc lua chon tir FCB dugc
tang 1én béi d6 khuéch dai thubhg dugc ghi chi la G, 306.

Fig.5A va Fig.5B minh hoa vi du v& mi héa/giai ma bang BWE.
Fig.5A minh hoa cac hoat dong & bd ma héa véi thong tin phia BWE
trong khi Fig.5B minh hoa cac hoat dong & bd giai ma voi BWE.

Tin hiéu bang thip 501 dugc mi héa bang cach st dung cac tham sb
bang thap 502. C4c tham sb bang thip 502 dugc lugng tir héa va chi sb
lugng tr dugc tao co thé dugc truyén qua kénh dong bit 503. Tin hiéu
bing cao dugc trich rut tir tin hiéu 4m thanh/thoai 504 duoc ma hoéa véi
s6 luong bit nhé bang cach sir dung the cac tham sd phia biang cao 505.
Céc tham sb phia bang cao dugc lugng tir héa (chi s6 thong tin phu) duoc
truyén qua kénh dong bit 506.

Nhu dugc thé hién trén Fig.5B, & b giai md, dong bit bang thip 507
du’cim st dung dé tao tin hiéu bang thép duoc giai ma 508. Dong bit phia
bang cao 510 duoc sir dung dé giai ma cic tham sd phia biang cao 511.
Tin hiéu bang cao 512 duogc tao tir tin hi¢u bang thép 508 véi sy giap 4o
tir cac tham s6 phia biang cao 511. Tin hiéu 4m thanh/thoai 509 cubi cling
duoc tao bang cach két hop tin hidu biang thip 508 va tin hidu bing cao
512.

Fig.6A va Fig.6B minh hoa vi du khic vé ma héa/gidi ma véi BWE
ma khong truyén théng tin phu. Fig.6A minh hoa c4c hoat dong trong qué
trinh & bd ma hoa trong khi Fig.6B minh hoa cic hoat dong & b gidi ma.
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Nhu duge thé hién trén Fig.6A, tin hiéu bing thip 601 dugc mi héa
bing cach st dung cac tham sé bang thip 602. Cac tham s bang thip
602 duge luong tir hoa dé tao chi sb lugng tir hoa, cb thé dugc truyén qua
kénh dong bit 603.

Nhu dugc thé hién trén Fig.6B, & bd giai mi, dong bit bing thip 604
dugc sir dung d8 tao tin hiéu bing thip dugc giai ma 605. Tin hiéu bing
cao 607 duoc tao tir tin hidu bang thdp 605 ma khéng tro gitip tir truyén
thong tin phy. Tin hiéu Am thanh/thoai 606 cudi cing dugc tao bang cach
két hop tin hiéu bang thdp 605 va tin hiéu bang cao 607. |

Fig.7 minh hoa vi du vé phé kich thich 1y tuéng cho thoai c6 giong néi
hodc 4m nhac diéu hoa khi loai CELP ctia codec duoc sir dung.

Phé kich thich 1y tuéng 702 hau hét 13 phing sau khi loai bé duong
bao phd LPC 704. Phd kich thich bang thip Iy tuéng 701 c6 thé dugc st
dung 13m tham chiéu d& m3 hoéa kich thich bing thip. Phé kich thich bang
cao 1y tuéng 703 khong kha dung & bd giai m3. V& mit 1y thuyét, phd
kich thich bang cao ly tuong hodc khong lugng tir hoa co thé c6 muc
ning luong gan nhu tuong tu voi phé kich thiéh bing thép.

Thuyec té, phé kich thich duoc giai ma hoic tong hop khong t6t nhu phd
kich thich 1y tuéng dugc thé hién trén Fig.7.

Fig.8 thé hién vi du v& phd kich thich dugc giai mi cho thoai cé giong
n6i hodc &m nhac diéu hoa khi loai CELP ctia codec dugc sir dung.

t Phd kich thich dwoc giai ma 802 hiu nhu phing sau khi loai bo dudng
bao phd LPC 804. Phé kich thich bing thip dugc giai ma 801 13 kha dung
& bo giai ma. Chat luong ciia phd kich thich bang thip dugc giai mi 801
tr6 nen x4u hon hodc bi méo hon dic biét trong vung trong d6 nang luong
dudng bao 13 thdp. Pay 13 do cac nguyén nhan. Chéng han, hai nguyén
nhan chinh 13 viéc tao m3 CELP vong kin nhin manh nhiéu hon vao ving
ning luong cao hon ving ning luong thip, va rang dang séng so khdp

cho tin hiéu tan s6 thap d& hon tin hiéu tan s6 cao do tin hiéu tan s6 cao
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thay di nhanh hon. Di véi viéc tao ma CELP tb¢ d6 bit thip nhu AMR-
WB, bang cao thudng khéng dugc mi héa nhung duge tao trong bo gidi
mi vi cong nghé BWE. Trong truong hop niy, phd kich thich biang cao
803 c6 thé duge sao chép don gian tir phd kich thich bing thap 801 va
dudng bao ning luong phd bing cao cb thé duoc du béo hozc uéc lugng
tir dudng bao ning luong phd bing thip. Theo cach truyén théng, phd
kich- thich bing cao dugc tao 803 sau khi 6400Hz dugc sao chép tir bang
phu chi truéc 6400Hz. Diéu ndy cé thé 13 t6t néu chét lugng phd tuong
duong tir 0Hz dén 6400Hz. Tuy nhién, d6i v6i codec CELP tdc d6 bit
- thap, chét lugng phd c6 thé bién dbi nhidu tir 0Hz d&én 6400Hz. Bang phy
dugc sao chép tir khu vuc cubi cia bing tin s thip chi trude 6400Hz co
thé c6 chét luong kém, sau d6 dua am thanh nhiéu ngoai vao khu vuc
bang cao tir 6400Hz dén 8000Hz.

Bing thong cua bing tn sb cao md rong thudng nhoé hon nhiéu bing
thong cua bing tan s6 thip duoc tao ma. Do viy, theo cic phuong 4n thuc
hién khac, bang phu t6t nhit tir bang thép duoc lya chon va dugc sao
chép vao khu vuc bing cao.

Biang phu chit lugng cao c6 thé t6n tai & vi tri bat ky trong toan bd
bing tAn s6 thap. Vi tri kha thi nhit ciia bang phu chit lugng cao trong
viing tuong tmg v6i khu vyuce ning lugng phd cao — khu vuc focman phd.

Fig.9 minh hoa vi du vé& phd kich thich duoc gidi mi cho thoai c6
giong n6i hodc 4m nhac diéu hoa khi loai CELP ctia codec dugc sit dung.

- Phé kich thich duoc giai ma 902 hdu nhu phing sau khi loai bé duong
bao phd LPC 904. Phd kich thich bang thdp dugc gidi ma 901 kha dung &
bd giai m3 but khong kha dung & bing cao 903. Chét lugng ctia phd kich
thich bang thip duoc gidi md 901 tré nén x4u hon hodc bi méo nhidu hon
dic biét trong vung trong d6 nang lugng cua dudng bao phd 904 thip

hon.
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Trong trudng hop dugc minh hoa trén Fig.9, theo mot phuong 4n thuc
hién, bang phu chét lugng cao dugc dit quanh khu vuc focman thoai thir
nhit (ching han, x4p xi 2000Hz trong vi du nay theo phuong 4n thuc
hién). Theo cac phuong an thuc hién khac, bang phu chit luong cao c6
thé dugc dit & vi tri bat ky gitta 0Hz va 6400Hz.

Sau khi x4c dinh vi tri ctia bang phu t6t nhét, né dugc sao chép tir
trong bang thap vao biang cao, nhu con dugc minh hoa trén Fig.9. Do vy,
phé kich thich bang cao 903 dugc tao béng cach sao chép tir bing phu
duoc lua chon. Chét luong cam quan cia bang cao 903 trén Fig.9 c6 vé
t6t hon nhidu so vé6i bang cao 803 trén Fig.8 do phd kich thich dugc cai
thién.

Theo mdt hodc nhidu phuong 4n thuc hién, néu duong bao phd bing
thdp kha dung trong mién tin s6 & bd giai m3, bang phu t6t nhit c6 thé
duogc xac dinh bf‘?mg cach tim kiém nang lugng bang phu cao nhét tir tat ca
cac du bi cia bang phu.

Theo cach khac, theo mot hodc nhiéu phuong an thuc hién, néu duong
bao phd mién tin sb khong kha dung, thi vi tri ning lugng cao ciing c6
th8 duoc xé4c dinh tir cic tham s6 bt ky ma c6 thé phan dnh dudng bao
ning lugng phd hodc dinh focman phé. Vi tri bang phu t6t nhit cho BWE
tuong tmg vi tri dinh phd cao nhét.

- Khoang tim kiém cua diém bét diu bing phu tét nhat c6 thé phu thudc
vao tde do bit codec. Ching han, d6i vdi téc d6 bit codec rét thap, khoang
tim kiém c6 thé tir 0Hz dén 6400-1600=4800Hz (2000Hz dén 4800Hz),
gia su bang thong cua bang cao bing 1600Hz. O vi du khéc, dbi véi tbc
d6 bit codec trung binh, khoang tim kiém c6 thé tir 2000Hz dén 6400-
1600=4800Hz (2000Hz dn 4800Hz), gia su bang thong cua bang cao
bang 1600Hz.

Do dudng bao phd thay dbi cham tir khung ndy sang khung khéac, diém

b4t dAu biang phu t6t nhat tuong Umg véi ning luong focman phé cao nhét
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thong thudng duoc thay d6i cham. Dé tranh dao dong hodc thay d6i
thuong xuyén diém bit diu bang phu t5t nhét tir khung ndy sang khung
khéc, c6 thé 1am nhin trong sudt ving c6 thanh 4m tuong tu trong mién
thoi gian, trix khi nang lugng dinh phd bi thay ddi dang k& tir khung nay
sang khung khac hoic vung cd thanh dm méi xuét hién.

Fig.10 minh hoa cac hoat dong ¢ b giai ma theo céc phuong 4n thuc
hién sang ché dé trién khai dich chuyén bang phu hozc viéc sao chép cho
BWE.

Tin hiéu bang thdp mién thoi gian 1002 dugc giai ma bang cach sir
dung dong bit nhan dugc 1001. Kich thich bang thip mién thoi gian 1003
thuong kha dung & bd giai m3. Poi khi, kich thich bang thip mién tin s6
ciing kha dung. Néu khong kha dung, kich thich bang thip mién thoi gian
1003 c6 thé dugc bién dbi thanh mién tin s6 d& c6 kich thich bing thap
mién tan sb.

Pudng bao phéd cia thoai ¢é thanh 4m hoic tin hiéu 4m nhac thudng
dugc biéu thi bang cac tham sé LPC. Déi khi, dudng bao phd mién tan sb
truc tiép kha dung & bd gidi ma. Trong trudng hop bét ky, thong tin phan
tan ning luong 1004 c6 thé duoc trich rit tir cac tham s LPC hogc tir
dudng bao phd mién tan sb truc tiép hodc cic tham s6 bét ky nhu mién
DFT hodc mién FFT. Bing cach st dung thong tin phan tin ning luong
bang thip 1004, bang phu tét nhét tir bang thip duoc lva chon bang cach
tim kiém dinh ning lwong tuong ddi cao. Sau d6, bang phu dugc lua chon
dugce sao chép tir khu vuc bing thip d¢én khu vuc bing cao. Sau d6 dudng
bao phd bing cao duge du bao hodc duge udce lugng duge ap dung cho
khu vuc bang cao, hodc kich thich bang cao mién thoi gian 1005 di qua
bd loc bang cao dugce udce lugng hodc du bao ma biéu thi dudong bao phd
bang cao. PAu ra ctia bd loc bing cao 13 tin hiéu bang cao 1006. Tin hiéu
dAu ra thoai/dm thanh 1007 cudi cing thu dugc bang cach két hop tin
hiéu bang thap 1002 va tin hiéu bing cao 1006.
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Fig.11 minh hoa bd giai m3 d& trién khai dich chuyén bang phu hogc
sao chép cho BWE theo phuong an thuc hién khac.

Khong gidng Fig.10, Fig.11 gia thiét ring mién tdn sb phd bing thip
12 kha dung. Bang phu t6t nhit & bing thn s thip duoc lua chon bing
céch tim kiém don gian dinh ning lwong twong ddi cao tfong mién tin sd.
Sau d6, biang phu dugc lya chon dugc sao chép tir bang thip sang bing
cao. Sau khi 4p dung dudng bao phd bing cao dugc uéc lugng, phd bing
cao 1103 duoc tao. Phd mién tin sb thoai/am thanh cubi cing thu dugc
béng cach két hop phd bang thip 1102 va phd bing cao 1103. Piu ra tin
hiéu mién thoi gian thoai/dm thanh cudi cting duoc tao bang cach bién dbi
phd mién tin s6 thoai/dm thanh thanh mién thoi gian.

Khi viéc phén tich va tdng hop diy bd loc 12 kha dung & bd giai ma
bao phu khoang phé mong mubn, thuit toan SBR co thé hién thuc viée
dich chuyén bing tan sb bing cach sao chép cic hé sb bang tan s thap
ctia dAu ra tuong Ung véi biang thip duoc lua chon tir viéc phan tich diy
b6 loc dén khu vuc bang tan sb cao.

Fig.12 minh hoa cac hoat dong duogc thl,fc hién & bd giai ma theo cac
phuong an thuc hién séng ché.

Nhu duge thé hién trén Fig.12, phuong phap gidi md dong bit 4m
thanh duoc md hoa & bd giai ma gdm tiép nhan dong bit 4m thanh duge
tao ma. Theo mot hodc nhidu phuong 4n thuc hién, dong bit 4m thanh
duoc tiép nhan di dugc tao m3 CELP. Cu thé 13, chi bang tan sb thap
dugc tao m3 bang CELP. CELP tao chét lugng phd twong ddi cao hon &
khu vuc ning luong phd cao hon so véi khu vuc ning lugng phd thap
hon. Do d6, cac phuong 4n thuc hién sang ché gom gii ma dong bit 4m
thanh dé tao tin hiéu 4m thanh bing thip dugc giai mi va phd kich thich
bang thap tuong tmg véi bing tin s thip (hop 1210). Khu vuc bing phu
duogc lua chon tir trong bang tan sb thip bang cach sir dung thong tin phd

ctia dudng bao phd cia tin hiéu 4m thanh bing thap dugc gidi ma (hop
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1220). Phé kich thich bing cao dugc tao cho bing tin sb cao bing cach
sao chép phd kich thich bing phu tir khu vuc bang phu duoc lya chon dén
khu vuc bing phu cao tuong Ung véi bang tn s cao (hop 1230). Tin
hidu dAu ra 4m thanh dugc tao bang cach sir dung phé kich thich bang cao
(hop 1240). Cu thé 13, bang cach sir dung phé kich thich bang cao duogc
tao tin hiéu 4m thanh bang cao dugc mé rdng dugc tao béng cach ap dung
dudng bao phé bang cao. Tin hidu 4m thanh bang cao dugc mé rong duge
.thém vao tin hiéu 4m thanh bing thip dugc giai ma 8 tao tin hiéu dau ra
4m thanh c6 bang thong tin s6 m& rong.

Nhu dugc md ta trude d6 bing cach sir dung Fig.10 va Fig.11, cac
phuong 4n thuc hién sang ché c6 thé dugc 4p dung khéc nhau ty thude
vao lidu dudng bao phb mién tan sb ¢6 kha dung hay khong. Chang han,
néu dudng bao phd mién tan s6 13 kha dung, bang phu c6 nang lugng
bang phu cao nhét c6 thd dugc lua chon. Tuy nhién, néu duong bao phd
mién tan s6 khong kha dung, thi phan t4n ning luong dudng bao phé c6
thé duoc nhin dién tir cac tham s6 LPC (linear predictive coding — ma
hoéa du bao tuyén tinh), mién DFT (Discrete Fourier Transform — bién d6i
Fourier rdi rac), hodic cdc tham sé mién FFT (Fast Fourier Transform —
bién dbi Fourier nhanh). Tuong tu, thong tin dinh focman phé néu kha
dung (hodc tinh todn duogc) ¢ thé dugc sir dung theo mot s6 phuong én
thuc hién. Néu chi kich thich bang thdp mién thoi gian 1a kha dung, kich
thich bing thip mién tAn sb c6 thé duoc tinh toan bang cich bién ddi kich
thich bang thip mién thoi gian sang mién tan sd.

Theo cac phuong an thuc hién, duong bao phé ¢6 thé dugce tinh toan
béng cach sir dung phuong phéap da biét bat ky nhu ngudi co kién thirc
trung binh trong linh vuc da biét. Chang han, trong mién tan sb, duong
bao phd c6 thé chi 13 nhém ning lugng ma biéu thi céc ning luong cla
nhém céc bang phu. Tuong tu, & vi du khéac, trong mién thoi gian, duong

bao phé c6 thé dugc biéu thi béng c4c tham s§ LPC. Cac tham s6 LPC c6
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thé ¢4 nhiéu dang nhu cac hé $6 phan xa, cac hé s6 LPC, cac hé sb LSP,
cac hé s6 LSF theo cac phuong 4n thuc hién khac.

Fig.13A va Fig.13B minh hoa bd giai mi trién khai BWE theo céc
phuong 4n thyuc hién sang ché.

Nhu duoc thé hién trén Fig.13A, bd giai ma dé giéi ma dong bit 4m
thanh duoc mi héa bao gdbm khdi giai ma bang thip 1310 duoc ciu hinh
dé giai m3 dong bit 4m thanh dé tao phd kich thich bang thip tuong tng
vé6i bang tin sb thép. |

B giai ma con gdm khéi mé rong biang thong 1320 dugc ghép ndi voi
khoi giai ma bang thép 1310 va bao gdm khéi Iya chon béng phu 1330 va
khéi sao chép 1340. Khéi lya chon béng phu 1330 duoc cdu hinh dé lua
chon khu vuc bing phu tir trong bing tan sé thdp bing cach sir dung
thong tin phd cia dudng bao phd cua dong bit 4m thanh dwoc giai ma.
Khdi sao chép 1340 dugc cAu hinh dé tao phd kich thich bing cao cho
bing tan s6 cao bing cach sao chép phd kich thich bing phu tir khu vuc
bang phu duoc lya chon dén khu vuc bing phu cao twong tmg véi bing
tan sd cao.

B4 tao tin hi€u bang cao 1350 dugc ghép ndi v&i khdi sao chép 1340.
B tao tin hiéu biang cao 1350 duoc cdu hinh dé 4p dung duong bao phd
bing cao dugc du bao dé tao tin hiéu mién thoi gian bing cao. Bo tao dau
ra duoc ghép ndi véi b tao tin hidu bing cao 1350 va khéi giai m3 bing
thip 1310. B tao dau ra 1360 dugc cAu hinh dé tao tin hiéu diu ra 4m
thanh bang cach két hop tin hiéu mién thoi gian bing thap thu dugc bang
cach giai m3 dong bit &m thanh v&i tin hiéu mién thoi gian bing cao.

'Fig.13B minh hoa b giai m3 trién khai BWE theo phuong 4n thuc
hién khac.

Tuong tu véi Fig.13A, bo giai ma trén Fig.13B con gdm khéi giai ma

bang thip 1310 va khbi mé rong biang théng 1320, dugc ghép ndi véi
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khéi giai m3 bing thip 1310, va bao gdm khdi lua chon bing phu 1330
va khéi sao chép 1340.

Nhu duge thé hién trén Fig.13B, bd giai md con gém bd tao phd bing
cao 1355, dugc ghép nbi véi khdi sao chép 1340. B§ tao tin hi€u bang
cao 1355 duoc cAu hinh dé 4p dung ning luong dudng bao phd bang cao
dé tao phd bang cao cho bing tn s6 cao bang cach st dung phd kich
thich béang cao.

" B tao phd diu ra 1365 duoc ghép ndi véi bo tao phd bing cao 1355
va khéi giai ma bang thip 1310. Bo tao phd dau ra duoc cAu hinh dé tao
phd am thanh mién tin s6 bang cach két hop phd biang thip thu duoc
bang cach giai mi dong bit 4m thanh tir khdi giai m3 bang thip 1310 véi
phd bing cao tir bd tao phd bing cao 1355.

Bo tao tin hiéu bién ddi nguoc 1370 duoc chu hinh d tao tin hiéu 4m
thanh mién thoi gian bang cach bién dbi ngugc phd 4m thanh mién tan sb
thanh mién thoi gian.

* Céc thanh phan khac dugc mé ta trén Fig.13A va Fig.13B c6 thé dugc
trién khai trong phin ctng theo mét hoic nhiéu phuong an thuc hién.
Theo mdt sd phuong an thuc hién, ching co thé dugc trién khai trong
phan mém va duoc thiét ké d& van hanh trong bd xir Iy tin hiéu.

Do d6, cac phuong an thuc hién sang ché c6 thé dugc sir dung dé cai
thién BWE & b giai ma ma giai ma dong bit 4&m thanh dugc tao ma boi
CELP.

Fig.14 minh hoa hé théng truyén théng 10 theo phuong 4n thuc hién
sang ché.

Hé thong truyén théng 10 ¢ cac thiét bj truy nhap 4m thanh 7 va 8
duoc ghép ndi véi mang 36 qua cac lién két truyén théng 38 va 40. Theo
mot phuong an thuc hién, thiét bi truy nhap 4m thanh 7 va 8 13 cac thiét b
VOIP (voice over internet protocol — thoai trén giao thirc Internet) va

mang 36 12 mang dién rong (wide area network - WAN), PSTN (public
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switched telephone network — mang dién thoai chuyén mach cong cong)
va/hodc mang Internet. Theo phuong an thuc hién khéc, céc lién Két
truyén thong 38 va 40 13 cac két nbi bing rong c6 day va/hodc khong day.
Theo phuong 4n thuc hién khac, cac thiét bi truy nhap 4m thanh 7 va 8 13
céc dién thoai di dong hoic té bao, cic lién két 38 va 40 1a céc kénh dién
thoai di dong khong day va mang 36 biéu thi mang dién thoai di dong.

Thiét bj truy nhap 4m thanh 7 st dung micrd 12 dé bién d6i 4m thanh,
nhu 4m nhac hoic giong néi ctia ngudi thanh tin hidu dau vao am thanh
tuong tu 28. Giao dién micrd 16 bién dbi tin hiéu ddu vao 4m thanh tuong
ty 28 thanh tin hiéu Am thanh sb 33 dé nhéap vao bo ma hoa 22 cua
'CODEC 20. Bo mi hoa 22 tao tin hiéu 4m thanh dugc m3 hoéa TX dé
- truyén dén mang 26 qua giao dién mang 26 theo c4c phuong an thuc hién
séng ché. Bo giai mi 24 trong CODEC 20 tiép nhén tin hiéu 4m thanh
- duogc ma hoa RX tir mang 36 qua giao dién mang 26, va bién ddi tin hiéu
4m thanh dugc ma héa RX thanh tin hiéu 4m thanh s6 34. Giao dién éng
nghe 18 bién dbi tin hiéu 4m thanh sb 34 thanh tin hiéu 4m thanh 30 thich
hop dé didu khién loa 14.

Theo cic phuong 4n thuc hién sang ché, trong d6 thiét bi truy nhap am
thanh 7 13 thiét bji VOIP, mét s hodc tit ca cac thanh phan trong thiét b
truy nhap 4m thanh 7 dugc trién khai trong mdy dién thoai. Theo mot s6
phuong 4n thyuc hién, tuy nhién, micrd 12 va loa 14 13 cac khdi riéng 18,
va giao dién micrd 16, giao dién 6ng nghe 18, CODEC 20 va giao dién
- mang 26 dugc trién khai trong mdy tinh c4 nhan. CODEC 20 c¢6 thé duoc
trién khai trong phin mém chay trén may tinh hodc bd xt 1y danh riéng,
hodc bing phin cimg danh riéng, ching han, trén ASIC (application
specific integrated circuit — mach tich hgp huéng timg dung). Giao dién
micrd 16 dugc trién khai bing bo bién dbi A/D (analog-to-digital — tuong
tu sang sd), cling nhu hé mach giao dién khac dugc dat trong may dién

thoai v/hoic trong may tinh. Tuong tu, giao dién dng nghe 18 dugc trién
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khai béi bd bién ddi D/A (digital-to-analog — twong tu sang s6) va hé
mach giao dién khac dugc dit trong may dién thoai va/hodc trong may
tinh. Theo cic phuong 4n thuc hién khac, thiét bj truy nhap 4m thanh 7 c6
thé dugc trién khai va phan viing theo c4ch khac d biét.

Theo cac phuong 4n thyuc hién sang ché trong d6 thiét bi truy nhip 4m
thanh 7 1 dién thoai di dong hoic t& bao, cic phan tir trong thiét bj truy
nhap 4m thanh 7 dugc trién khai trong may dién thoai té bao. CODEC 20
duoc trién khai bing phin mém chay trén bd xir 1y trong may dién thoai
hoic bang phan cimg danh riéng. Theo c4c phuong 4n thuc hién khac cia
séng ché, thiét bi truy nhdp 4m thanh c6 thé dugc trién khai trong cac
thiét bi khac nhu cic hé théng truyén thong sb khéng day va cé day
ngang hang, nhu c4c intercom, va cic may dién thoai vo tuyén. Trong cac
tmg dung nhu céc thiét bj 4m thanh ngudi ding, thiét bi truy nhép am
thanh c6 thé chira CODEC véi chi bo ma héa 22 hodc bd giai ma 24,
ching han, trong hé thdng micrd s hodc thiét bi phat lai 4m nhac. Theo
cac phuong an thyuc hién khac cta sang ché, CODEC 20 c¢6 thé dugc st
dung khong c6 micrd 12 va dng nghe 14, ching han, trong cac tram gbc
té bao truy nhap PTSN.

Viéc xtr 1y thoai dé cai thién phan loai c6 thanh 4m/khong c6 thanh 4m
dugc mo ta theo cac phuong an thuc hién khac cua sang ché c6 thé duoc
trién khai trong b ma hoéa 22 hodc bd giai ma 24, ching han. Viée xir Iy
thoai dé cai thién phan loai cé thanh 4m/khdng c6 thanh 4m c6 thé duoc
trién khai trong phan cimg hodc phin mém theo céc phuong én thuc hién
khac. Chang han, b mi héa 22 hodic bd giai md 24 cb thé 13 mot phan
ctia vi mach DSP (digital signal processing - xtr 1y tin hiéu s).

Fig.15 minh hoa so d6 khéi ctia hé théng xir 1y c6 thé duoc sir dung dé
trién khai cac thiét bi va cac phuong phép dugc bdc 16 & ddy. Cac thiét b
cu thé c6 thé sir dung tat ca cac thanh phin duoc thé hién, hoic chi nhém

con ctia cic thanh phan, va cac mic tich hop c6 thé bién ddi tir thiét bi
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nay sang thiét bi khac. Ngoai ra, thiét bi c6 thé chira nhiéu thé hién cta
thanh phan, nhu nhidu khéi xir 1y, cac bd xtt 1y, cac bd nhé, cac bd truyeén,
cac bo tiép nhan, v.v.. Hé théng xr 1y c6 thé bao gdm khédi xir Iy c6 mot
hozc nhiéu thiét bi nhép/xuét, nhu 6ng nghe, micrd, bhuc}t, man hinh cam
g, ving phim bdm, ban phim, may in, phin hién thi, va tuong tw. Khdi
xtr 1y ¢6 thé gdm CPU (central processing unit — khéi xir Iy trung tAm), bd
nhd, thiét bi luu trir khdi, bo diéu hop video, va giao dién /O duoc két
nbi v&i duong truyén.

Puong truyén cb thé 13 mot hodc nhiéu loai bat ky kién trac dudng
truyén gdm dudng truyén bd nhé hoic bd didu khién bo nhé, duong
truyén ngoai vi, duong truyén video, hodc tuong tu. CPU cé thé bao gém
loai bo xir 1y dir liéu dién tir bat ky. Bd nhd c6 thé bao gdm loai bd nhé
hé théng bét ky nhu SRAM (static random access memory — bd nhd truy
nhap ngiu nhién tinh), DRAM (dynamic RAM — RAM d6ng), SDRAM
(synchronous DRAM — DRAM déng bd), ROM (read-only memory — bd
nhé chi doc), két hop cua ching, hodc twong tu. Theo phuong 4n thuc
hién, bo nhd cb thé gém ROM duogc st dung khi khaoi dong, va DRAM
cho chuong trinh va luu trir dir liéu dugc st dung khi thuc thi chuong
trinh.

Thiét bi luu trir khéi c6 thé bao gdm loai thiét bi luu trit bat ky duoc
cu hinh dé luu trix dit liéu, céac chuong trinh, va thong tin khac va khién
dir liéu, cac chuong trinh, va thong tin khac truy nhdp dugc qua dudong
truyén. Thiét bi luu trir khdi c6 thé bao gdm, chéng han, mot hoic nhiéu
trong s 6 trang thai ran, 6 dia cimg, b dia tir, 6 dia quang, hoic tuong tu.

B diéu hop video va giao dién I/O cung cép céc giao dién dé ghép nédi
cac thiét bj nhap va xut ngoai vi véi khdi xir Iy. Nhu duge minh hoa, cac
vi du vé céc thiét bj nhap va xuét gdbm phan hién thi dugc ghép ndi véi bd
diéu hop video va may in chudt/ban phim/may in dwoc ghép ndi véi giao

dién I/O. Céc thiét bi khac c6 thé duoc ghép nbi véi khéi xir 1y, va mot sb
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thé giao dién c6 thé dugc st dung. Ching han, giao dién ndi tiép nhu
USB (Universal Serial Bus — duong truyén néi tiép da ning) (khc‘)ng dugc
thé hién trén hinh v&) c6 thé dugc sir dung @ cung cip giao dién cho may
in.

Khdi xtr 1y con gém mot hodc nhiéu giao dién mang, cé thé bao gém
cac lién két ¢ day, nhu cap Ethernet hodc tuong tu, va/hodac céc lién két
khong day dé truy nhép cdc nmit hoic cic mang khéic nhau. Giao dién
mang cho phép khéi xir 1y truyén thong véi cac khéi tir xa qua cac mang.
Chéng han, giao dién mang c6 thé cung cép truyén thong khong day qua
mét hodc nhiéu bd truyén/anten truyén va mét hodc nhiéu bd nhin/anten
nhén. Theo phuong an thyc hién, khdi xir 1y dugc ghép nbi v6i mang cuc
bd hoac'mang dién rong dé xir 1y dit lidu va truyén théng véi cac thiét bi
tir xa, nhu cac khéi xir Iy khac, mang Internet, cac phuong ﬁén luu trit tr
xa, hodc tuong tu.

Trong khi sang ché dugc md ta c6 dua vao cac phuong én thuc hién
minh hoa, phin md ta nay khong dwoc nhdm hiéu theo nghia gidi han.
Céc cai bién va két hop khac nhau cia cic phuong 4n thuc hién minh
hoa, cling nhu cdc phuong an thuc hién khac cia sang ché, s& tré nén rd
rang v&i chuyén gia trong linh vyuc khi tham khao phan md ta nay. Chéng
han, cac phuong an thuc hién khac dugc mo ta trén day co thé duoc két
hop véi nhau.

Mic du sang ché va céc vu diém cia né duge md ta chi tiét, song nén
hiéu ring céc thay ddi khéc, cac thay thé c6 thé duoc thuc hién dudi day
ma khong xa rdi tinh thin va pham vi ctia sang ché nhu dugc dinh nghia
béi cac diém yéu ciu bao hd di kém. Chéng han, nhiéu d4u hiéu va chic
ning dugc dé cap trén day c6 thé duoc trién khai & phdn mém, phén cimg,
hodc phﬁn sun, hodc két hop cua chung. Ngoai ra, pham vi cua sang ché
khéng dugc nhdm giéi han & cac phwong 4n thuc hién cu thé cia qué

trinh, may méc, san xuét, thanh phan, phuong tién, cic phuong phap va
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cac budc duge md ta trong séng ché. Nguoi ¢6 hidu biét trung binh trong
linh vuc s& hiéu rang tir phin mé ta sang ché, cac qua trinh, méy moc, san
xuét, thanh phén, phuong tién, cic phuong phap, hodc cac budc, cb sin
ho#ic s& dugc phat trién sau ndy, ma thuc hién chic ning gan nhu tuong
tu hodc dat duoc két qua gin nhu tuong tu v4i cac phuong an thyc hién
tuong (mg dugc mo ta dudi ddy c6 thé duge sir dung theo sang ché. Do
d6, cac diém yéu cau bao hd di kém dugc bao gdm trong pham vi cia
ching nhu céc qua trinh, may méc, san xut, cic thanh phan, phuong

tién, cac phuong phap, hoic cic budce thuc hién.
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YEU CAU BAO HQ

1. Phuong phép giai ma dong bit am thanh duwgc ma hda va tao mé rong
bing thong tin s6 & bd giai m3, phuong phdp bao gdém cic budc:

giai ma dong bit 4m thanh @ tao tin hiéu 4m thanh bing thap duoc
giai ma va tao phd kich thich dai thdp twong tmg véi bang tin s thép;

lra chon khu vurc biang phu tir trong bing tin sb thip bing cach st
dung tham s6 ma chi bao thong tin ning luong clia dudng bao dic biét
ctia tin hiéu 4m thanh bing thap duoc giai mé, trong d6 khu vuc bang phu
dugc chon trong ving tuwong Umg véi diém cao nhit ning luong cia
dudng bao phd;

tao phd kich thich bing cao cho bing tan sb cao bang céch sao
chép phd kich thich bing phu tir khu vuc bing phu duoc lua chon dén
khu vuc bang phu cao tuong Gmg véi bang tan sb cao;

tao tin hiéu 4m thanh bing cao dugc md rong theo dudng bao phd
bang cao va phd kich thich bing cao duoc tao; va

thém tin hiéu am thanh bang cao dugc md rong vao tin hiéu am
thanh bing thip dwoc giai ma dé tao tin hidu d4u ra 4m thanh c6 bing

thong tan s6O mé rong.

2. Phuong phéap theo diém 1, trong d6 lwa chon khu vyuc bing phu tir
trong bing tan sé thip bing cach sir dung tham s bao gdm nhan dién
bang phu chat lugng cao nhét trong bang tan sb thap bang cach tim kiém
diém nang lugng cao nhét cta duong bao phé va lya chon bang phu chét

lwong cao nhét duge nhan dién.
3. Phuong phap theo diém 1, trong d6 lua chon khu vuc bing phu tir

trong bang tan s thip bing cach sir dung tham sb bao gdm lya chon khu

vuc bing phu trong tng v6i ning luong dudng bao phd cao nhit.
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4. Phuong phéap theo diém 1, trong d6 lya chon khu vuc bing phu tir
trong bang tan sb thép bing cach st dung tham sb bao gdm nhan dién
bing phu tlr trong bing thip bing cach st dung céc tham sé phan anh
ning lugng cao nhét ciia dudng bao phd hodc dinh focman phd va lua

chon bang phu dugc nhén dién.

5. Phuong phap theo diém 1, trong d6 phuong phap giai ma 4p dung k§

thuat mé& rong bing théng dé tao bing tin s cao.

6. Phuong phép theo diém 1, trong d6 viéc ap dung dudng bao phd bang
cao bao gém 4p dung bd loc bing cao duge dy doan biéu thi dudng bao

phd bing cao.

7. Phuong phép theo diém 1, con bao gdm budc:
tao tin hiéu diu ra 4m thanh bing cach bién dbi nguoc phd 4m

thanh mién tin sb thanh mién thoi gian.

8. Phuong phép theo diém 1, trong d6 viéc sao chép phd kich thich bang
phu tir khu vuc biang phu duoc lya chon dén khu vuc bang phu cao tuong
g véi bing tan s6 cao bao gdm viée sao chép cac hé s6 bang tan sb thip

ctia diu ra tir viée phan tich diy b loc dén khu vuc bang phu cao.

9. Phuong phap theo diém 1, trong d6 dong bit 4m thanh bao gbm thoai

c6 thanh 4am hodc 4m nhac diéu hoa.

10. Thiét bi giai ma dé xir Iy thoai bao gdm:
bo xtr ly; va
vat luu trit may tinh doc duge duge ghép ndi véi bd xit 1y; trong d6

vat luu trit may tinh doc dugc dugc tao ciu hinh dé luu trix chuong trinh
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thuc thi duoc, trong d6 bd xir Iy duoc tao ciu hinh dé chay chuong trinh
thuc thi duge dé:

giai ma dong bit 4m thanh dé tao tin hiéu 4m thanh bing thip
duoc giai mi va tao phd kich thich dai thip twong tng vé6i bing tin sb
thap,

lya chon khu vuc bang phu tir trong béng tan s6 thip bang
cach sir dung tham s6 ma chi bao thong tin ning luong ciia duong bao
dac biét cua tin hi€u am thanh bang thép duoc giai ma, trong d6 khu vuc
bang phu dugc chon trong ving tuong tmg voi diém cao nhét ning luong
ctia duong bao phd;

tao phd kich thich bang cao cho bing tin sb cao bing cach
sao chép phé kich thich bang phu tir khu vuc bang phu dugc lya chon dén
khu vuc bing phu cao tuong fmg véi bang tan sb cao,

tao tin hiéu am thanh bang cao dugc mé rong thao dudng
bao phd bing cao va phd kich thich bing cao dugc tao, va

thém tin hi€éu am thanh bang cao dugc mé rong vao tin hi€u
4m thanh bang thip duogc giai ma dé tao tin hiéu dau ra 4m thanh c6 bing

thong tan sO mé rong.

11. Thiét bj giai m3 theo diém 10, trong d6 bd xir ly dwoc tao ciu hinh dé
chay chuong trinh thuc thi dugc dé:

nhén dién bang phu chit luong cao nhét trong bing tin sé thip bing
cach tim kiém diém ning luong cao nhét clia dudng bao phd; va

lya chon bang phu chét lugng cao nhét dugc nhén dién.

12. Thiét bj giai mi theo diém 10, trong d6 bd xir Iy duoc tao ciu hinh dé
chay chuong trinh thuc thi dugc dé:
Ira chon khu vuc bing phu twong tmg véi ning lugng dudng bao phd

cao nhat.
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13. Thiét bi giai m3 theo diém 10, trong d6 bd xir Iy dugc tao cdu hinh dé
chay chuong trinh thuc thi dugc dé:

nhén dién biang phu tir trong bing thip bing cach st dung cic tham sb
phan 4nh ning luong cao nhit ciia dudng bao ning luong phd hodc dinh

focman phé va lua chon bang phu dugc nhan dién.

14. Thiét bi giai m3 theo diém 10, trong d6 bd xit Iy dugc tao ciu hinh dé
chay chuong trinh thuc thi dugc dé:

ap dung bo loc bang cao dugc du doan biéu thi dudng bao phd bing
cao d& tao tin hién mién thoi gian bing cao; va

tao tin hiéu diu ra 4m thanh bang cach két hop tin hiéu mién thoi gian
~ bang thip thu duoc bing cach giai ma dong bit 4m thanh cé tin hiéu mién

thoi gian bang cao.

15. Thiét bi giai m3 theo diém 10, trong d6 bd xtt Iy dugc tao ciu hinh dé
chay chuong trinh thuc thi duogc dé:
sao chép phd kich thich biang phu tir khu vuc bing phu dugc lra chon

dén khu vuc bing phu cao.

16. Thiét bi giai mi theo diém 10, trong d6 bd xur ly dugc tao c4u hinh dé
chay chuong trinh thuc thi duoc dé:

4p dung duong bao phd bing cao duoc ude tinh dé tao phd bing cao
cho bing cao tn st dung phd kich thich bing cao; va

tao phd ém thanh mién tin bang cach két hop phd bang thap thu dugc

béng cach giai md dong bit 4m thanh c6 phd bing cao.

17. Thiét bi giai ma theo diém 10, trong d6 bd xir Iy dugc tao cAu hinh dé
chay chuong trinh thuc thi duoc dé:
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Tao tin hiéu 4m thanh mién thoi gian bang cach bién di nguoc phd

am thanh mién tan sé thanh mién thoi gian.

18. Phuong phép giai ma dong bit 4m thanh dugc ma hda va tao mao réng
- biang thong tdn sb & bd gidi mi, phuong phép bao gdém cic budc:

giai mi dong bit 4m thanh d tao tin hiéu 4m thanh bing thap dugc
giai mi va tao phé kich thich dai thip twong tmg vé6i bang tin s thip;

lua chon khu vuc bing phu tir trong bing tan sé thdp bang cach sir
dung tham s6 ma chi béo théng tin ning luong cia dudng bao dic biét
ctia tin hiéu 4m thanh bing thip dugc giai mi; trong d6 khu vyc bang phu
duoc chon nidm trong ving twong (mg v6i didm cao nhit nang lugng cua
dudng bao phd;

tao phd kich thich biang cao cho bang tin s cao bing cach sao
cﬁép phd kich thich bing phu tir khu vyc bing phu dugc lya chon dén
khu vuc bang phu cao;

st dung phé kich thich bing cao duoc tao dé tao tin hiéu 4m thanh
bang cao dugc mé rong bang cach ap dung dudng bao phd bing cao; va

thém tin hi€u am thanh bang cao dugc md réng vao tin hi€u 4m
thanh bang thip dugc giai m3 dé tao tin hiéu ddu ra 4m thanh ¢ bang

thong tan s6 md rong.

19. Phuong phap theo diém 18, trong d6 viéc lwa chon khu vyuc bang phu
tir trong bing tan s6 thap st dung tham s6 bao gdm viéc lura chon khu vuc

bang phu tuong Umg véi ning lugng dudng bao phé cao nhit.
20. Phuong phap theo diém 18, trong d6 viéc 4p dung dudng bao phé

bang cao bao gdm 4p dung bd loc bing cao dugc du bio biéu thi dudng

bao phd bing cao.
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