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(57) Sang ché dé cap dén phuong phap, thiét bi va vat ghi doc dugc bang may tinh dé ma
hoa khung. Phuong phap nay bao gdm budc nhan dugce khung am thanh thir hai tai b giai
ma. Khung am thanh tht hai ndy theo sau khung 4m thanh thir nhit trong tin hiéu 4m thanh
va bao gom sb luong bit thir nhat duoc phan b cho thong tin mi héa so cap két hop voi
khung am thanh tht hai, s6 lwong bit thir hai duoc phan bo cho thong tin ma hoa du két
hop véi khung Am thanh thtr nhit, va chi bao loai khung ctia khung 4m thanh thr nhat. Dé
dap lai tinh trang x6a khung két hop v6i khung 4m thanh thtr nhat nay, s6 luong bit thtr hai
dugc xéac dinh dya trén chi bao va dugc s dung dé gidi ma khung am thanh th nhat.
Trong cac diéu kién kénh sach, khung a4m thanh thu nhét dugc tiép nhan va giai ma dya
trén cac bit ma hoa so cip trong khung am thanh thir nhat, va s6 lugng bit thir nhat dugc
xac dinh dya trén chi bdo va dugc su dung dé gidi ma khung am thanh thir hai.
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Linh vwe ky thuét dwge dé cap

Sang ché dé cap dén phuong phap va thiét bi ma héa va gidi ma khung va thiét

bi luu trit doc duoc bing may tinh chira cac 1énh dé gidi ma va ma héa khung.
Tinh trang ky thuit ciia sang ché

Cong nghé tién tién da tao ra cac thiét bi may tinh nhé gon va manh mé hon. Vi
du, hién nay c6 nhiéu thiét bi may tinh c4 nhan di dong, bao gém thiét bi may tinh
khong day, nhu dién thoai khong diy di dong, thiét bi hd trg k§ thuat sb c4 nhan
(personal digital assistant - PDA), va thiét bi phan trang, day la céc thiét bi nho, nhe va
ngudi dung d& dang mang theo. Cu thé hon, dién thoai khong day di dong, nhu dién
thoai di déng va dién thoai Giao thic Internet (Internet protocol - IP), c6 thé truyén
giong nodi va cac goi dir liéu qua mang khong ddy. Hon nita, cc dién thoai khong day
nay bao gdm céc loai thiét bi khac dugc tich hop trong d6. Vi du, dién thoai khong day
6 thé con bao gdbm may anh tinh k§ thuét s6, may quay phim s6, may ghi 4m k¥ thuat

s0 va may nghe nhac.

Céc thiét bi dién tir, ching han nhu dién thoai khong day, c¢6 thé giri va nhan tin
hi¢u qua mang. Chéng han, dir liéu am thanh co thé duogc gli va nhan qua mang
chuyén mach kénh (vi du, mang dién thoai chuyén mach coéng cong (public switched
telephone network - PSTN), mang hé thdng thong tin di dong toan cau (global system
for mobile communications - GSM), v.v.) hodc mang chuyén mach goi (vi dy, mang
thoai trén nén giao thirc internet (voice over internet protocol - VoIP), mang thoai trén
nén tién héa dai han (voice over long term evolution - VoLTE), v.v.). Trong mang
chuyén mach géi, cac géi 4m thanh c6 thé duoc dinh tuyén riéng 1é tir thiét bi ngudn
dén thiét bi dich. Do tinh trang mang, cdc goi 4m thanh nay c6 thé dén dich khong theo
thir tw. Thiét bi dich c6 thé luu trit cdc goi dd nhén trong bd dém khir bién thién tré va

c6 the sap xep lai cac goi da nhan nay néu can.

Céc quy trinh ma hoa khac nhau c6 thé duogc st dung khi truyén dir liéu 4m
thanh. Vi du, tuy thudc vao loai khung 4m thanh, phuong phap du béo tuyén tinh kich

thich béng mai (code-excited linear prediction - CELP) hodc bién dbi cosin roi rac hiéu
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chinh (modified discrete cosine transform - MDCT) dua trén mién tAn sb c6 thé duoc
st dung dé biéu didn rd rang 10i n6i va 4m thanh. Dé cai thién hiéu qua ma héa & toc
do bit thap, (vi du, 13,2 kilobit/giay (kbps), 24,4 kbps, v.v.) khi ma hoa cac bang thong
16n hon, chang han, bang thong rong (wideband - WB) lén dén 8 kilohertz (kHz), bing
thong siéu rong (super-wideband - SWB) 16 kHz, hodc toan dai tan 20 kHz, 15i dai
thép (vi du, Ién dén 6,4 kHz hodc 1én dén 8 kHz) thuong duge ma héa nho st dung céc
k¥ thuat ma hoa thich ng dang séng chzfmg han nhu CELP hodc MDCT. Sy m& rOng
bing thong (bandwidth extension - BWE) duoc thyc hién ma tao mo hinh dai cao (vi
du, > 6,4 kHz hodc >8 kHz) va ma hda "thong tin phy" (vi du, duoc két hop véi céac
tham sd dai cao). Thong tin phu dai cao c6 thé bao g&“)m cac hé sb bd loc du bao tuyén
tinh (linear prediction - LP) va cac tham s6 @6 loi ma tao md hinh phét trién theo thoi
gian tinh va tho. Bo ma hoa hodc thiét bi ngudn c6 thé giri thong tin phu cling v6i phan
tin sb thap dén thiét bi dich sao cho thiét bi dich co thé tong hop phan tan sb cao cla

khung am thanh tai thiét bi dich dé tai tao v6i chét luong cao.
Bén chét ky thut ciia sing ché

B6i vi cac goi trong mang chuyén mach goi c6 thé dén dich khong theo thir tu,
c6 thé xay ra tinh trang mic di mot géi cu thé (vi dy, twong Gmg v6i khung Am thanh
N) bi hong hodc mét, géi tiép theo (vi du, tuong tng véi khung 4m thanh N+2) ¢6 thé
khong bi 15i hoidc kha dung trong bo dém khir bién thién tré. Do d6, c6 thé hitu ich khi
bao gdm, trong khung tiép theo (vi dy, khung N+2), thong tin ma héa du (vi dy, thong

tin stra 16i) ma c6 thé duge sir dung dé tai tao khung trude d6 (vi dy, khung N).

Sang ché mo ta cac hé thdng va phuong phap dé truyén thong tin khung du.
Theo cac k§ thuat dugc md ta, khi quy trinh mé rong bang thong (bandwidth extension
- BWE) dang dugc st dung, khung 4m thanh c6 thé bao gdm 4 loai dit lidu: 15i dai
thAp d4 ma héa, thong tin phu dai cao, thong tin ma héa du két hop voi phan dai thap
cta khung truée d6, va théng tin ma hoa du két hop véi cac tham sb dai cao ctia khung
trude d6. Loi dai thip va thong tin phu dai cao dbi v6i khung hién thoi ¢6 thé duoc goi
chung 12 ma héa "so cip". Thong tin ma hoéa du cho dai thap va dai cao cho khung
trude dé co thé duge goi chung 12 “ban sao mot phén.” Do dé, mot khung cé thé bao
gdm céc bit ma hoa so cip cho dai thdp va dai cao cta chinh n6, va khung nay c6 thé

cling bao gdm céc bit ban sao mot phan cho dai thap va dai cao cua khung trude do.
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Khi tinh trang x6a khung xay ra (vi du, khung truéc d6 khong dugc nhén hodc
bi 13i do 151 mang), thong tin ma héa du nay c6 thé dugc st dung béi bd thu dé téi tao
khung trude d6. Ngoai ra, sb luong bit dugc phan b6 cho mdi loai trong 4 loai dit liéu,
tie 14, 161 dai thip, thong tin phu dai cao, ban sao mot phén cta 16i dai thap ctia khung
trude do, va ban sao mot phén cua dai cao cua khung truée do, co thé duoc diéu chinh
dong dua trén dic tinh cua tin hi¢u 4m thanh dugc truyén. Tham chi khi khung truéc
d6 duoc nhan thanh cong (vi du, trong céc didu kién kénh sach), bd giai ma c6 thé tich
cac bit ma hoa so cdp ra khéi céc bit ban sao mt phan trude khi gidi ma cic bit ma

hoa so cap nay.

Theo khia canh cu thé, phuong phép giai ma khung bao gdm budc nhan khung
am thanh tha hai tai by giai ma cua thiét bi may tinh, trong d6 khung Am thanh th hai
theo sau khung am thanh tht nhat trong tin hiéu 4m thanh. Khung am thanh tht hai
bao gdm sb luong bit thir nhit duoc phan bd cho thong tin mi hoa so cap (vi du, 16
dai thdp d4 ma héa va cac tham sb dai cao) két hop v6i khung &m thanh thtr hai.
Khung 4m thanh thir hai cling bao gdm sé lugng bit thr hai dugc phan b6 cho thong
tin ma hoa du (vi du, ban sao mot phan) két hop v6i khung am thanh tha nhit. Khung
Am thanh thr hai con bao gdm chi béo loai khung (vi du, loai khung ban sao mot phan)
cua khung am thanh thtr nh4t. Phuong phép nay bao gbm, dap lai tinh trang x6a khung
két hop véi khung 4m thanh thtr nhat, budc xac dinh, dua trén chi bao, sb luong bit thur
hai ctia khung 4m thanh thir hai ma dugc phan bd cho thong tin ma héa du két hop véi
khung 4m thanh thtr nhat. Phuong phap nay con bao gdm budc giai mi khung am

thanh thir nhat dua trén thong tin ma héa du.

Theo mdt khia canh cu thé khac, phuong phap giai ma khung bao gdm budc
nhan khung 4m thanh thtr nhit va khung 4m thanh th( hai tai by giai ma cua thiét bi
may tinh. Khung 4m thanh thir hai theo sau khung am thanh thu nhét trong tin hiéu 4m
thanh. Khung 4m thanh tht hai bao gdm s6 lugng bit thir nhat duge phan bd cho thong
tin ma hoa so cap két hop voi khung 4m thanh thtr hai, s6 lugng bit thit hai dugc phan
bd cho thong tin mad hoéa du két hop véi khung 4m thanh thir nhat, va chi bao loai
khung cua khung am thanh thir nhat. Phuong phap nay ciing bao gdm budc giai mi
khung 4m thanh thtr nhit. Phuong phdp niy con bao gdm budc x4c dinh, dua trén chi

bao, sb lugng bit thir nhat ciia khung 4m thanh thir hai ma dugc phan bd cho théng tin
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ma hoa so cap két hop voi khung am thanh tht hai. Phuong phéap nay bao gdm budc
giai ma khung 4m thanh th{ hai dua trén thong tin ma hoa so cip. Theo phuong 4n cu
thé, phuong phap nay bao gdm bude xac dinh s& lwong bit thir nhit duge phan b6 cho
thong tin ma hoa so cAp két hop vdi khung 4m thanh tht hai bing cach trir s& Iwong bit
thir hai duoc phan bd cho ban sao mot phan ctia khung 4m thanh thér nhét tir tng sd bit

(vi du, dugc str dung dé biéu dién khung 4m thanh thw hai).

Theo mdt khia canh cu thé khéac, phwong phap ma héa khung bao gbm budc ma
héa khung 4m thanh tht nhit ciia tin hiéu 4m thanh tai bd ma héa cia thiét bi may tinh
thtr nhit va truyén khung 4m thanh thir nhat tir thiét bi may tinh thir nhét dén thiét bi
may tinh tht hai. Phuong phdp nay ciing bao gdm budc xac dinh, dya trén loai khung
cia khung am thanh tht nhét, s§ luong bit thir nhit ciia khung 4m thanh thir hai dé
phan bd cho théng tin ma héa so cip két hop voi khung Am thanh thi hai va sb luong
bit th hai ctia khung 4m thanh tht hai dé phan b cho théng tin ma hoéa du két hop véi
khung am thanh thir nhat. Khung 4m thanh thi hai theo sau khung 4m thanh thw nhét
trong tin hiéu am thanh. Phuong phép nay cling bao gdm budc ma héa khung 4m thanh
tht hai va truyén khung 4m thanh tht hai tir thiét bi méay tinh thir nhit dén thiét bi may
tinh tht hai. Khung am thanh thir hai bao gdm s lugng bit thir nhét cia thong tin ma
hoa so cép, sb lugng bit thi hai cua thong tin ma héa du, va chi bao loai khung cua

khung 4m thanh th& nhat.

Theo khia canh cu thé khac, thiét bi bao gdm bd thu dugc tao cau hinh dé nhan
khung 4m thanh tha hai. Khung 4m thanh tht hai ding sau khung 4m thanh thir nhét
trong tin hiéu 4m thanh. Khung am thanh thr hai bao gbm s6 luong bit thir nhét duoc
phan bd cho théng tin ma héa so cap két hop v6i khung 4m thanh thtt hai. Khung 4m
thanh tht hai ciing bao gdm sb lugng bit thir hai dugc phan bd cho thong tin ma héa
du két hop v6i khung 4m thanh thi nhit. Khung 4m thanh thtr hai con bao gbm chi bao
loai khung ctia khung 4m thanh tht nhét. Thiét bi nay ciling bao gdm bd giai ma duoc
tao cdu hinh dé, dap lai tinh trang x6a khung két hop v6i khung 4m thanh thi nhat, x4c
dinh, dva trén chi bao, sb lugng bit tht hai cia khung 4m thanh thtr hai ma dugc phén
bd cho thong tin ma hoa du két hop v6i khung 4m thanh thi nhét. B6 giai ma duoc tao

chu hinh dé giai ma khung am thanh thir nhit dua trén thong tin ma héa du.
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Theo khia canh cu thé khac, thiét bi bao g&n bo thu dugc tao cAu hinh dé nhan
khung 4m thanh tht nhat va khung 4m thanh th&r hai ma dung sau khung dm thanh thit
nhét trong tin hiéu 4m thanh. Khung 4m thanh thir hai bao gbm sb lugng bit thir nhét
duogc phan bd cho théng tin mi héa so cép két hop v6i khung 4m thanh thtt hai. Khung
4m thanh th@r hai ciing bao gdm sd lugng bit thtt hai dugc phan bd cho thong tin ma
hoa du két hop véi khung 4m thanh thir nhét. Khung 4m thanh thit hai con bao gdm chi
bao loai khung ctia khung 4m thanh tht nhat. Thiét bi nay cling bao gdm b¢ giai ma
duge tao cAu hinh dé giai ma khung 4m thanh tht nht va dé xac dinh, dua trén chi
bao, sb lwong bit tht nhat cia khung 4m thanh thr hai ma dugce phan bd cho thong tin
ma hoa so cp két hop v6i khung Am thanh tht hai. B gidi ma duoc tao cAu hinh dé

giai ma khung am thanh thir hai dya trén thong tin mi hoéa so cAp.

Theo khia canh cu thé khéc, thiét bi nay bao géln bd ma hda duogc tao cu hinh
dé ma hoa khung 4m thanh thir nhat cia tin hiéu 4m thanh. Bd ma héa ciing dugc tao
cAu hinh dé xac dinh, dua trén loai khung cua khung dm thanh tht nhét, sb lugng bit
thir nhat ctia khung am thanh tht hai dé phan bd cho thong tin ma hoéa so cAp két hop
v6i khung 4m thanh thér hai va sb luong bit thi hai ciia khung 4m thanh thtr hai dé
phan bd cho thong tin ma hoa du két hop véi khung m thanh thi nhat. B6 mi hoa con
dugc tao cdu hinh d& ma hoa khung 4m thanh thir hai. Khung 4m thanh thtt hai theo
sau khung 4m thanh thr nhit trong tin hiéu 4m thanh. Khung 4m thanh thé hai bao
gdm s6 lugng bit thir nhit cta théng tin ma héa so cép, s6 lugng bit thit hai ctia thong
tin ma héa du, va chi bao loai khung cia khung 4m thanh thu nhét. Thiét bi nay ciing
bao gdm bd phét dugc tao cau hinh dé truyén khung 4m thanh tha nhit va khung Am

thanh tht hai dén thiét bi dich.

Céac uu diém cu thé ma duoc mang lai boi it nhét mot trong cac phuong &n dugc
boc 16 bao gébm kha ning cung cip thong tin ma héa du cho khung dimg truée cia
dong 4m thanh trong khung dirng sau dong am thanh. Thong tin ma héa du dugc bao
gdm trong khung ding sau c6 thé cho phép tai tao khung ding truée, nhu khi khung
dtmg trude bi 181 hodc mat do 16 mang. Céc khia canh, uu diém, va ddu hi¢u khéc theo
sang ché s& trd nén rd rang sau khi xem toan bo don sang ché nay, bao gdm cac muc

sau day: Mo ta van tat cac hinh v&, Mo ta chi ti€t sang ché, va Yéu cau bao ho.
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Mo ta van tat cac hinh vé

Fig.1 1a so dd thé hién phuong an cu thé cua hé théng ma c6 thé hoat dong dé

truyén thong tin khung du;

Fig.2 1a so d6 thé hién phwong 4n cu thé ctia khung 4m thanh ma bao gdm

thong tin ma hoa du cho khung 4m thanh khac;

Fig.3 1a so d6 thé hién phuong 4n cu thé khéc cua khung 4m thanh ma bao gdm

thong tin ma hoa du cho khung am thanh khac;
Fig.4 12 so dd thé hién phuong 4n cu thé cua bang ma khung do loi dai cao;

Fig.5 1 so dd thé hién phuong 4n cu thé ctia bd ma hoéa dudng song song dugc

tao cAu hinh dé ma hoa thong tin khung du;

Fig.6 1 so dd thé hién phuong 4n cu thé cua bd giai mi don dudong dugc tao

ciu hinh dé giai ma théng tin khung du;

Fig.7 va Fig.8 cing mo ta luu dd thé hién phuong 4n cu thé cia phuong phap

giai ma khung dya trén thong tin ma hoéa du duoc bao gdm trong khung tiép theo;

Fig.9 1a luu dd thé hién phuong an cu thé ctia ma héa thong tin ma héa du cho

khung & trong khung khung tiép theo; va

Fig.10 la so dd khdi cta thiét bi khong ddy c6 thé hoat dong dé thuc hién céc
thao tac theo cac hé thdng va phuong phép trén cac Fig.1-Fig.9.

M0 ta chi tiét sang cheé
Céac phuong an cu thé theo sang ché dugc mo ta dudi day co6 vién dan dén céc

hinh v&. Trong phan mé ta va hinh v&, cac dac diém chung dugc ky hiéu bang cac s

tham chi€u chung dé lam rd cac phuong an da dugc thé hién va mo ta.

Trén Fig.1, phuong 4n cy thé ciia hé théng ma c6 thé hoat dong dé truyén thong
tin khung du dugc thé hién va dugc ky hi¢u chung la 100. Hé théng 100 bao gém thiét
bi méy tinh thtt nhat 110 va thiét bi may tinh thi hai 120. Thiét bi may tinh thi nhat
110 va thiét bi may tinh thr hai 120 c6 thé duoc tao cdu hinh dé truyén thong dit lidu,
ching han nhu cic khung 4m thanh, thong qua mang chuyén mach goéi. Vi du, mang
chuyén mach goi c6 thé bao gdm mang VoIP, mang VoLTE, hodc mang chuyén mach

g6i khac. Theo phuong 4n minh hoa, m&i thiét bi méy tinh thir nht 110 va thiét bi may
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tinh tht hai 120 bao gdm dién thoai di dong, thiét bi mdy tinh (vi du, may tinh xach
tay, may tinh dé ban, may tinh bang, may chu, v.v.), thiét bi phat phuong tién, thiét bi
choi trd choi, thiét bi giai ma tin hiéu truyén hinh, thiét bi ddn huéng, bd phén cua
mang chuyén mach gai, thiét bi khac duoc tao cAu hinh dé truyén dit liéu am thanh,

hodc td hop bat ky ca ching.

Thiét bi may tinh thir nhit 110 c6 thé bao gdbm bd xtr Iy 112 (vi du, bd xir 1y
trung tAm (central processing unit - CPU), bo xt ly tin hiéu sd (digital signal processor
- DSP), v.v.) va bd nhé 114. Theo phuong an cu thé, bo nh¢ 114 luu trit cac 1énh thuc
thi dugc bdi bo xtr ly 112 dé thuc hién cac thao tac khac nhau duoc md ta & day. Thiét
bi may tinh thr nhit 110 ciing c6 thé bao gdm bd ma héa 116 va bd phat 118. Bo ma
héa 116 ¢6 thé ma hoa cac khung am thanh ma dugc truyén béi bd phat 118 (vi du,
thong qua mang chuyén mach géi). Theo cac phuong én khac, thiét bi may tinh thir
nhét 110 c6 thé bao gdm bd thu cling v6i bd phat 118, hodc 6 thé bao gém b6 thu phat
duoc tao cAu hinh dé truyén va nhan dir liéu. BO ma héa 116 co thé ma hoa chudi cac
khung am thanh, bao gém cac khung 4m thanh minh hoa 131, 132, 133, va 134. Trén
Fig.1, cac khung 4m thanh 131, 132, 133, va 134 la 4 khung lién tiép cua tin hi€u am
thanh va duogc ky hiéu 1an luot 1a khung thir (N-1), khuhg thir N, va khung tho (N+1),
va khung thtr (N+2). Dé doc duoc, cac khung nay & day lan luot duge goi 1a khungy.,
khungy, khungy.;, va khungy.,. Cén luu y réng mac du cac khung am thanh tr 131-
134 duogc thé hién trén Fig.1 theo thr tu tir trai sang phai, diéu nay khong c¢6 nghia ngu
y rang cac khung 4m thanh tir 131-134 duoc nhan boi thiét bi may tinh tha hai 120
theo thir tu nay. Nhu dugc mo ta thém o day, cac khung 4m thanh c6 thé dén thiét bi

dich khong theo th tu hodc c¢6 thé bi mat do 15i mang.

MOi khung trong s cac khung 4m thanh tir 131-134 ¢6 thé bao gdm tin hidu dai
thap da ma héa (“Loi LB™) va céc tham s6 dai cao (“Tham sé HB”). L&i LB va céc
tham s& HB ctia khung ¢6 thé duoc goi chung 12 mi héa so cip ciia khung ndy. Theo
phuong 4n cu thé, mdi khung trong s6 cac khung 4m thanh tir 131-134 ¢6 c& cb dinh,
va lugng bing thong (vi du, s lugng bit cia khung) dugc phin bd cho 15i dai thip da
ma héa va cho cac tham sb dai cao c6 thé duoc didu chinh dong tuy ting khung, nhu
duoc mod ta thém dudi day. Dé cai thién hiéu sudt giai ma 4m thanh khi c6 18i mang,

mot hodc nhiéu khung trong s cac khung am thanh tir 131-134 ¢6 thé bao gém thong
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tin ma hoa du cua khung trude d6. Thong tin ma hoa du ¢ thé bao gébm thong tin ma
hoa du dai thap va/hoic thong tin ma héa du tham s6 dai cao. Thong tin mi héa du cho
dai thap va dai cao cia khung truéc dé c6 thé duoc goi chung 1 “ban sao mot phan”
cta khung trude dé. Theo phuong 4n cu thé, lvong bang thong (vi du, s6 lugng bit clia
khung) dugc phan b cho thong tin ma héa du dai thap va thong tin ma hoa du dai cao

c6 thé dugc didu chinh dong tuy timg khung, nhu dugc mo ta thém duéi day.

Vi du, bd ma hoéa 116 co thé ma hoa thong tin ma hoa du cho khungy 132 trong
khungy:orrser tiép theo, trong d6 OFFSET 1a s6 nguyén 16n hon hodc bang 1. Khi cic
khung dugc truyén qua mang chuyén mach géi, mdi khung c6 thé dugc dinh tuyén
riéng 1¢ dén thiét bi dich va cac khung c6 thé dén dich khong theo thir tw. Do d6, mic
dut khungy 132 (hodc mot phan ctia khung nay) ¢6 thé b 18i va c6 thé khong dén thiét
bi may tinh tha hai 120 (dugc goi chung ¢ day la tinh trang “x6a khung” lién quan dén
khungy 132), khungy:orrser ¢0 thé dén (hodc c6 thé da dén) thiét bi may tinh thi hai
120 mdt cach nguyén ven. Thong tin ma hoa du trong khungn.oprser €O thé duogc st
dung béi thiét bi may tinh tht hai 120 dé tai tao khungy 132 (hoic mot phan ctia khung

nay) hodc ngan chan sy lan truyén 18i gdy tap 4m nghiém trong.

Theo vi du trén Fig.1, OFFSET bang 2. Do d6, thong tin ma héa du cho
khungy.; 131 dugc thém vao khungy.; 133, thong tin ma hoa du cho khungy 132 dugc
thém vao khungy., 134, v.v.. Theo céc phuong an khéac, tham s& OFFSET c6 thé c6
gia tri khac 2. Gia tri cua tham s& OFFSET c¢6 thé dugc xac dinh bai chuén cong
nghiép (vi du, chuén dich vu thoai nang cao (enhanced voice services - EVS), ¢ thé
duoc quyét dinh béi cac thiét bi may tinh 110 va 120, va/hodc c6 thé dugc xdc dinh
dua trén 186i mang do dugc hodc uéc tinh duge. Theo phuong 4n minh hoa, thiét bi
may tinh th nhat 110 c6 thé dugc tao céu hinh dé x4c dinh xem c6 giri thong tin ma
hoa du hay khong. Vi duy, thiét bi may tinh thir nhit 110 c¢6 thé xac dinh xem c6 gui
thong tin khung du cho khungy 132 trong khungy., 134 hay khong, dua trén tham sd
"mic dd quan trong" két hop véi khungy 132, trong d6 tham s6 muc do quan trong
biéu thi tim quan trong tuong ddi ctia khungy 132 trong viéc gidm bét hodc giam thiéu
tap am trong tin hiéu am thanh néu khungy 132 bi mét trong khi truyén dan. Do do,
viéc truyén thong tin khung du c6 thé dugc thuc hién, tuy thudc vao cac tham sb dugc

kiém soat bdi nguodn ciing nhu tinh trang mang hodc kénh, trén co sé ting khung.
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Theo phuong 4n cu thé, dung lugng (vi du, sé luong bit) chiém gitt trong khung
b1 161 LB, cac tham s6 HB, thong tin ma hoa du HB, va thong tin ma héa du LB duoc
diéu chinh dong bai bd ma hoa 116. Vi du, nhu duoc thé hién trén Fig.1, ty 1€ cua HB
so vGi thong tin ma hoa du LB trong khungy, 133 thip hon trong khungys, 134. Theo
phuong 4n cu thé, ty 18 HB so véi thong tin mad héa du LB dao dong trong khoang chia
[25%, 75%)] va [5%, 95%]. Theo vi du khac, nhu dugc thé hién trén Fig.1, ty 1€ cua
céc tham s6 HB so vé6i 18i LB trong khungy.; 131 thip hon trong khungyy; 133, va ty
1& cua cac tham sd HB so v6i 16i LB trong khungy,; 133 thip hon trong khungy 132 va
khungyy, 134.

Vi dy, téc dd bit ma hoa danh nghia déi v6i khung Am thanh c6 thé bang 13,2
kbps khi khong c6 thong tin ma hoéa du trong khung 4m thanh. Pé chira thong tin ma
hoa du, te do ma hoa dbi véi 161 LB va céc tham sb HB cua khung am thanh c6 thé
duoce giam xudng 9,6 kbps. Bing thong 3,6 kbps con lai ¢ thé dugc st dung dé ma
hoa thong tin ma héa du HB va LB cho khung trude do, trong do ti 1¢ chia gifta thong
tin ma hoa du HB va LB c¢6 thé bién thién dong tuy ting khung trong khoang chia
[25%, 75%] va [5%, 95%]. Can luu ¥ ring cac toc dd bit va cdc khoang chia dugc md
t4 chi nhdm muc dich vi du. Theo cac phuwong an khic, cac k§ thuat dugc md ta c6 thé
dugc sir dung véi cac tdc do bit khac nhau va cic khoang chia khac nhau. Theo
phuong an cu thé khac, ty 1¢ bit dugc phan b gitra khung du va khung so clp c6 thé
thich tmg. Vi du, khung so cip c6 thé sir dung 11,6 kbps trong khi khung du ¢6 thé st
dung 1,6 kbps trong tong s6 13,2 kbps. Trong vi du khac, khung so cép co thé sir dung
12,6 kbps trong khi khung du c6 thé sir dung 0,6 kbps trong tong sd 13,2 kbps. Dua
trén tham s "muc do quan trong", su phin bd bit dong nay co thé thuc hién duoc va
6 thé han ché sy suy giam chit lugng ctia khung so cip khi khong c6 16i mang hodc

trong diéu kién kénh sach khi mot sd bit dugc sir dung dé ma hoa khung dur.

Khi x4c dinh dung lugng dé phan bd cho thong tin ma héa du HB va cho thong
tin ma héa du LB trung khung cu thé (vi du, khungy, 134), b ma hoa 116 co thé xét
dén cac dac diém cua mang chuyén mach goi dang dugc st dung, khung cu thé nay,
va/hoac khung trude dé6 ma thong tin ma hoa du dang dugc truyén (vi du, khungy

132). Céc vi du vé thong tin ma héa du va viée didu chinh dong bao nhiéu dung lugng
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duoc phan b cho thdng tin ma hoa du ndy trong khung 4m thanh dugc mo ta thém c6

tham chiéu dén cac Fig.2-9.

Thiét bi may tinh thir hai 120 c¢6 thé bao gdbm bo xtr Iy 122 va bo nhé 124. Theo
phuong an cu thé, bd nhé 124 luu trit cac 1énh thuc thi dugce boi bd xu Iy 122 dé thuc
hién céc thao tac khac nhau dugc md ta & ddy. Thiét bi may tinh tht hai 120 ciing ¢
thé bao gdm bd giai ma 126 va bd thu 128. B gidi ma 126 ¢6 thé giai ma cac khung
am thanh duoc nhan bdi bo thu 128 (vi dy, thong qua mang chuyén mach géi), chéng
han nhu cac khung 4m thanh 131, 132, 133, va/hodc 134. Theo cac phuong 4n khéc,
thiét bi méy tinh tht hai 120 ¢6 thé bao gdm bd phat cing vdi bd thu 128, hogc c6 thé

bao gém b0 thu phat dugc tao cAu hinh dé truyén va nhan dir liéu.

Theo phuong 4n cu thé, thiét bi mdy tinh thir hai 120 bao gdm bd dém dugc thé
hién trén Fig.1 dudi dang bo dém khtr bién thién tr& 129. BO thu 128 ¢6 thé luu trit cac
g6i da nhan (vi du, cac khung dm thanh) trong bd dém khwr bién thién tré 129. Béi vi
cac gbi duoc truyén qua mang chuyén mach goi co thé dén dich khong theo tht ty, bd
dém khir bién thién tr& 129 ¢ thé duoc st dung dé luu trir va sap xép lai cac goi da
nhan dua trén, chéng han, nhan thoi gian cua goi. Khi co 161 mang, bd gidi ma 126 co
kha ning khong thé giai ma dugc tt ca hodc mot phén ctia mot hodc nhidu goi, béi vi
cac goi nay (hodc (cac) phan cua chung) ¢6 thé bi 16i hodc bi mét (vi du, khong nhan
dugc). Vi du, trong khi truyén cac khung 4m thanh 131-134, khungy132 c6 thé bi mét.
B giai mad 126 6 thé tai tao khungy 132 bi mét tir thong tin ma héa du trong khungy,
134. Céc vi du vé thong tin ma hda du va su tai tao khung 4m thanh bi mét con dugc

md ta thém c6 tham chiéu dén cac hinh vé trén Fig.2 dén Fig.9.

Trong khi hoat dong, thiét bi méy tinh thi nhét 110 c¢6 thé ma héa va truyén cic
khung am thanh 131-134 dén thiét bi may tinh tht hai 120 thong qua mang chuyén
mach g6i. Thiét bi may tinh thtr hai 120 c6 thé dém cic khung 4m thanh d4 nhan trong
b6 dém khu bién thién tr& 129. Bo giai ma 126 co thé truy van cac khung Am thanh
duoc luu trit tir bo dém khir bién thién tré 129 va giai ma cac khung 4m thanh nay. Khi
b6 giai ma 126 xac dinh ring né khong thé giai ma khung 4m thanh cu thé (hoic mot
phin cta khung nay) (vi du, béi vi khung nay hodc mot phan ciia khung nay bi 16i
hodc khong nhan dugc), bd giai ma 126 c6 thé kiém tra bo dém khir bién thién tré 129

vé tinh kha dung ctia khung ma bao gdm théng tin ma héa du cho khung bi 16i/bi mat
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(vi du, khung "twong lai" theo sau khung bi 18i/bi mét trong dong am thanh). Néu
khung tuong lai nhu vay kha dung, b gidi ma 126 ¢o thé st dung thong tin ma hoa du
tir khung tuong lai nay dé tai tao va giai ma khung am thanh cy thé nay (hodc mot
phin ctia khung nay). Hé théng 100 trén Fig.1 do d6 c6 thé cho phép truyén thong tin
khung du ma c6 thé dugc str dung d8 cai thién hiéu sudt giai md am thanh khi c6 tinh

trang mang bét loi.

Cén luu ¥ ring trong phdn mb ta trén ddy, cac chirc ning khac nhau dugc thuc
hién bdi hé théng 100 trén Fig.1 dugc mo ta 1a dang duge thuc hién boi cidc bo phéan
hodc cdc mddun nhit dinh. Tuy nhién, su phan chia cdc bd phan va mddun nay chi
nham muc dich minh hoa. Theo phuong 4n khac, chtc ning dugc thyc hién boi bo
phan hodc mddun cu thé c6 thé thay vao d6 duogc phan chia cho nhiéu bd phén hoic
modun. Hon nita, theo phuong &n khéc, hai hodc nhiéu bod phén hodc modun trén Fig.1
c¢6 thé dugce tich hop thanh mgt b phan hodc modun. Mbi bd phan hoic mddun duge
thé hién trén F ig.1 ¢c6 thé duoc thuc hién nhd st dung phén ctng (vi du, thiét bi mang
cdng 1ap trinh dugc dang truong (field-programmable gate array - FPGA), mach tich
hop chuyén dung (application-specific integrated circuit - ASIC), DSP, b diéu khién,
v.v.), phan mém (vi du, cac 1énh thyuc thi dugc béi bo xit 1y), hodc td hop bét ky clia

chung.

Trén Fig.2 va Fig.3, cac phuong 4n minh hoa vé khung am thanh 134 duoc thé
hién. Khung 4m thanh 134 ¢6 thé bao gdm phan LB di ma héa, “16i LB” d3 x4c dinh.
Phan LB d3 ma hoa c6 thé bao gdm b loc du bao tuyén tinh LB va thong tin kich
thich. Vi du, phan dai thip da ma hoa c6 thé bao gdm (céc) chi sb cap phd vach (line
spectral pair - LSP) LB va kich thich LB 201. Theo cdc phuong an khéc, 161 LB cta
khung am thanh c6 thé bao gém thong tin khac. Khung am thanh 134 ¢6 thé bao gdm
cac tham sb HB, duoc ky hiéu 12 “Tham sé HB”. Cac tham s6 HB chiém it khong gian
hon 161 LB da ma hoa va bao gdm tap hop cac tham sb ¢ thé dugc sir dung béi bo giai
ma, theo mo6 hinh ma hoa tin hi€éu am thanh, dé tai tao phén HB cua khung am thanh.
Theo vi du trén Fig.2, cac tham sé HB c6 thé bao gdm kich thich LB bién ddi 202,
hinh dang d¢ lgi HB 203, khung d¢ loi HB 204, va (cac) chi s6 HB LSP 205. Theo céc

phuong an khac, khung 4m thanh c6 thé bao gdm céc tham sd HB khac nhau.
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Theo phuong 4n cu thé, (cac) chi s LB LSP va kich thich LB bién doi, hinh
dang do lgi HB 203, khung d¢ loi HB 204, va (céc) chi s HB LSP 205 duoc tao ra
trong khi phan tich 4m thanh tai b ma hoa (vi du, by ma héa 116 trén Fig.1 hodc bd
ma hda 500 duoc md ta cd tham chiéu dén Fig.5). Vi dy, tin hiéu am thanh c6 thé dugc
cho qua gian bd loc phéan tich ma tach tin hiéu 4m thanh nay thanh tin hiéu LB va tin
hidu HB. Céc tin hiéu LB va HB c6 thé hoic khong thé chdng 1én nhau. Tin hiéu LB
nay c6 thé duge dit vao moédun phan tich LP ma ma héa dudng bao phd ctia tin hidu
LB duéi dang tap hop cac hé s§ LP (LP coefficients - LPCs). Modun bién ddi c6 thé
bién dbi cac LPC thanh cac LSP, ma c6 thé dugc goi theo cach khac 1a cdp phé vach
(line spectral pairs - LSPs). B luong tr hoa ¢o thé lugng tir hoa cac LSP bang céch
dinh danh muc nhap cta bang ma LB LSP ma "gin nhét v&i" cac LSP. B lugng tir
hoa c6 thé két xuét chi sb cua muc nhap nay trong bang ma dudi dang (cac) chi s6 LB
LSP duoc thé hién trén 201. Mddun phén tich LB ciing ¢6 thé tao ra kich thich LB nhu
duoc thé hién trén 201 va kich thich LB 202. Vi du, kich thich LB c6 thé 14 tin hiéu da
ma hoa ma duogc tao ra béng cach lugng tr hoa tin hiéu du LP, tin hiéu nay dugc tao ra
trong quy trinh LP ma dugc thuc hién boi moédun phan tich LP. Tin hiéu du LP ¢6 thé

biéu dién sai sO du béo.

Modun phan tich HB ¢6 thé nhan tin hiéu HB tir gian bd loc phan tich va tin
hiéu kich thich dai thip tr modun phan tich LB. Mddun phén tich HB ¢6 thé tao ra
(céc) chi s& HB LSP 205 nho st dung quy trinh ma hoa, bién ddi, va luong tir héa LPC
twong tu nhu quy trinh dugc md ta dé tao ra (cac) chi s6 LB LSP va kich thich LB 201.
(Céc) chi s6 HB LSP 205 c6 thé chiém it bit hon (cac) chi s6 LB LSP. Modun phan
tich HB cling co thé tao ra hinh dang d6 lgi HB 203 va khung d¢ lgi HB 204. Hinh
dang d6 loi HB 203 va khung d6 lgi HB 204 c6 thé cho phép bo giai ma (vi dy, bd giai
ma 126 trén Fig.1 hodc bd giai md duoc md ta c6 tham chiéu dén Fig.6) diéu chinh

hinh dang d¢ lgi va khung do lgi HB dé tai tao tin hiéu HB mot cach chinh xé4c hon.

Khi viéc truyén thong tin ma héa khung du duoc kich hoat, khung 4m thanh
134 con bao gdm théng tin mad héa du LB 214 va thong tin ma héa du HB 210 cho
khung am thanh khéc. Khung am thanh 134 cling co thé bao gém chi béo loai khung
215. Nhu duoc mo ta ¢6 tham chiéu dén cac Fig.5-6, theo phuong an minh hoa, chi

béo loai khung 215 1a chi bao 3-bit ma chi bao loai khung cia khung 4m thanh khéc va

-13-



29066

chi bao bao nhiéu bit ctia khung 4m thanh 134 duoc phén bd cho thong tin ma héa du
LB 214 va cho thong tin ma hoa du HB 210. Theo phuong an cu thé, thong tin ma hoa
du LB 214 hoac thong tin ma hoa du HB 210 ¢c6 thé 1 tuy chon. Thong tin ma hoa du
HB 210 ¢6 thé bao gdm chi bao hinh dang do loi HB 211, chi bao khung do loi HB
212, va chi bdo HB LSP 213, nhu duoc thé hién trén Fig.2. Theo cac phuong 4n khac,
thong tin ma hoéa HB 210 ¢o thé bao gdm chi bao khac hodc t6 hop cac chi bao. Vi du,
chi bio HB LSP 213 c6 thé duoc bao gdm trong thong tin ma hoa du HB 210 ddi véi
viéc truyén thong bang thong siéu rong nhung c6 thé dugc bod qua dbi vai vide truyén
thong bing thong rong. Theo mdt vi du khac, chi bao hinh dang do loi HB 211 va/hodc
chi bao khung d¢ loi HB 212 c6 thé duge bo qua dbi v6i céac loai khung nhét dinh.

Theo phuong an cu thé, chi bao hinh dang do loi HB 211 c6 thé 1a chi bao 1 bit
ma két hop vé6i hinh dang d6 loi HB cua khung am thanh trude do (vi dy, khungy 132).
B6 ma hoa co thé thiét 14p gi4 tri ctia chi bdo hinh dang d6 loi HB 211 dya trén su
twong quan gitta cic phan HB clia khungy 132 va khungy., 134. Vi du, su tuong quan
HB chuin hoa lién khung gitta khungy132 va khungy., 134 ¢6 thé duoc ude tinh dua

trén cong thirc sau:
>y (k)xy 42 (k)
k

> x (k)
k

b

trong d6 Xx(k) 1a gia tri hinh dang d6 loi thtr £ cho khung thir N. Theo mot vi
du, ctra s6 cudn ctia mot hodc nhiéu khung con ¢c6 thé dugc sir dung dé xac dinh bbn
gia tri hinh dang do loi trén mdi khung (vi du, & bién thién tir 1 dén 4). Néu gid tri
tuong quan 16n hon ngudng (vi dy, 0,75), thi bd ma hoéa thiét lap gia tri cta chi bdo
hinh dang d6 loi HB 211 vé gia tri thir nhit (vi dy, GS_bit=1). Khi chi bdo hinh dang
d6 loi HB 211 ¢6 gié tri thi nhét, bo giai ma co thé st dung hinh dang d¢ loi HB 203
cua khungys, 134 1am hinh dang d9 lgi HB udc tinh cta khungy 132 trong qua trinh
giai ma/tai tao khung du cua khungy 132. Néu gi4 tri twvong quan nhd hon ngudng, thi
bd ma hoéa thiét 1ap gia tri cua chi bao hinh dang d¢ loi HB 211 vé gia tri th hai (vi
du, GS_bit=1). Khi chi bdo hinh dang d6 loi HB 211 c6 gi4 tri thir hai nay, bd gidi ma

c6 thé st dung hinh dang do loi khong dbi lam hinh dang do loi udc tinh, hodc c6 thé
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thuc hién mot sb phuong phép du bdo khac dé udc tinh hinh dang d6 loi cia khungy

132.

Theo phuong an cu thé, bo ma hoa cod thé x4c dinh gia tri ciia chi bdo hinh dang
do loi HB 211 dua trén khoang cach chi ) bang ma thay vi, hodc bén canh, su tuong
quan hinh dang d¢ lgi HB. Vi du, b ma hoa cé thé duy tri hodc tiép can dugc vai bang
ma hinh dang d¢ loi HB ma duoc st dung dé lugng tir hoa thong tin hinh dang do loi
HB 203. B6 ma héa c6 thé xac dinh chi s6 bang ma thir nhit két hop v6i hinh dang do
loi HB cua khungy 132 va chi ) bang ma thr hai két hop véi hinh dang do loi HB cua
khungys, 134. Bo ma hoa c¢6 thé thiét 1ap gid tri cia chi bao hinh dang do loi HB 211
(vi du, GS_bit=1 hodc GS_bit=0) dya trén khoang cach (vi du, khoang cach sai sd

quéan phuong nhd nhat) gifta cdc chi s6 bang ma.

Chi bao khung d6 lgi HB 212 ¢6 thé 1a chi bao mot bit hogc chi bao nhiéu bit.
Theo phuong 4n cu thé, ¢& cta chi bao khung dd lgi HB 212 dugc diéu chinh dong béi
bd ma hoa. Vi dy, mang chuyén mach géi co thé dugc st dung dé truyén céc loai
khung am thanh khéac nhau, bao gdm céc khung am thanh hitu thanh, cdc khung 4m
thanh chung, khung 4m thanh chuyén tiép va cac khung 4m thanh v thanh. C6 thé hiru
ich khi sir dung dai dong rong hon cho viéc lugng tir hoa khung d6 loi cua cac khung
vd thanh so véi st dung cho cac khung hitu thanh/chung/chuyén tiép. Viéc luong tir
hoéa khung dd 1oi tho hon c6 thé du dé biéu dién hidu qua ty 16 d6 loi HB so véi LB ddi
v6i cac khung hiru thanh/chung/chuyén tiép. Do d6, néu khungy 132 1a khung vo
thanh, bo ma héa c6 thé phan b sé lugng bit thi nhét, 16n hon (vi du, tir 3 dén 6 bit)
cho chi bao khung do lgi HB 212. Néu khungy 132 khong phai 1a khung v6 thanh, bd
m3 hoa c6 thé phan bd sb lwong bit thir hai, nho hon (vi du, tir 1 dén 2 bit) cho chi bao

khung d6 lgi HB 212.

Theo vi du duoc thé hién trén Fig.2, chi bdo khung do loi HB 212 duoc phan bd
sb luong bit 16n hon (vi dy, 3-6 bit). Nguoc lai, Fig.3 thé hién vi du trong d6 chi bao
khung do loi HB 312 duoc phéan bo s lugng bit nhé hon (vi dy, 1-2 bit) so v6i chi bao
khung do lgi HB 212 trén Fig.2. Boi vi chi bdo khung d¢ lgi HB 312 duoc phin bd sb
lugng bit nhé hon, cac bit bd sung c6 thé kha dung dé biéu dién thong tin ma hoa du
LB 314, thoéng tin nay I6n hon thong tin ma héa du LB 214 trén Fig.2. Hon nifa, cac

bit bd sung nay cé thé dugc phan bd cho 16i LB hodc cho cic tham sé HB cua
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khungyy 134. Trén cac Fig.2-3, kha nang linh hoat trong phan bd bit nay duogc thé
hién nho st dung ba duong chia 250, 260, va 270. BPuong chia tha nhét 250 tach thong
tin mi héa so cip tir thong tin ma hoa du va c6 thé duoc diéu chinh sang trdi va phai
khi bd ma hoéa didu chinh dong ty 18 bit ma hoa so cip so v6i bit ma héa du. Duong
chia tht hai 260 tach 161 LB véi cac tham sé HB trong thong tin ma hoa so chp va ¢
thé duoc diéu chinh 1én xudng khi b mé hoa didu chinh dong ty 1¢ bit 18i LB so véi
bit tham sd HB trong thong tin ma héa so cip. Pudng chia thir ba 270 phan chia thong
tin m4 héa du LB véi thong tin ma hoa du HB va ¢6 thé dugc diéu chinh 1én xudng khi

bo ma hda diéu chinh dong ty 1€ bit du HB so v6i bit du LB.

Theo phuong an cu thé, bd ma hoa co thé diéu chinh dong ) lugng bit dugce
phan bd cho mdi phan trong 4 phan ctia khung nay (vi du, "di chuyén" dong cac dudng
chia 250, 260, va/hodac 270) dua trén "muac d0 quan trong" va/hodc loai khung cua
khungy 132 va/hodc khungyy, 134. Pé minh hoa, su phéan bd bit gitta bdn ph?ln cua
khung nay c6 thé duge dua trén sy can bang mic dd quan trong cua khung trude do
(ma thong tin m& hoéa du s& dugc bao gdm trong khung nay) va su suy giam chat luong
am thanh 13 két qua cua viéc c6 it bit hon trong khung c6 sén dé biéu dién théng tin ma
hoéa so cip cho khung nay. Sy mit kha ning giai ma mot loai khung nhét dinh nay c6
thé d& nhan thdy boi ngudi nghe hon so véi su mét kha ning giai ma mot loai khung
khac. Do do6, cac khung nhét dinh cua tin hiéu 4m thanh c6 thé dugc coi 13 "quan
trong" hon cac khung khac. Vi du, khung thu nhét ctia dong 4m thanh c¢6 thé c6 “mirc
dd quan trong” cao hon khung thir hai ciia dong am thanh nay khi viéc giai mé cé 16
khung th&r nhit d& gy ra tap 4m giai ma d& nhan thiy hon 13 viéc giai ma c6 16i khung
thtr hai. Nhiu bit hon ¢6 thé duoc phan bd cho thong tin ma héa du ddi véi khung
quan trong hon la dugc phéan bd cho thong tin ma héa du dbi v6i khung khong quan
trong . Theo céach khac, hodc ngoai ra, it bit hon ctua khung quan trong cé thé duoc

phan bd cho thong tin ma héa du hon 14 dwgc phin b trong khung khéng quan trong.

Vi du, cac khung tiéng néi c6 thé duoc phan loai 12 loai khung "du bdo toan
bo", "du béo tuyén tinh kich thich bang tiéng 6n (noise-excited linear prediction -
NELP)", "chung", va "khong du bao". Cac khung du bio toan bd c6 thé twong ting v6i
tiéng no6i hiru thanh va c6 thé cau thanh 50% hodc nhiéu hon ctia cac khung dang hoat

dong trong tin hiéu 4m thanh twong tmg véi viée truyén théng dua trén tiéng noi. Céc
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khung NELP ¢6 thé tuong tng vé6i dit liéu v6 thanh va c6 thé ciu thanh 10%-20% céc
khung nay. 30%-40% con lai cia cadc khung nay co thé 1a cac khung chung hodc cac
khung khong dy bao. Cac khung chung c6 thé duogc trdn véi cac khung ché d6 ma bao
gbm ca thong tin bang ma thich tng (adaptive codebook - ACB) va thong tin bang ma
c¢b dinh (fixed codebook - FCB), ching han nhu cac chi sb bang ma. Cac khung khong
du béo c6 thé twong ting véi cic chuyén tiép 4m thanh va c6 thé bao gdm thdng tin
FCB. Cac khung chung va khong du bao ¢o6 thé "doc 1ap" hon cac khung du béo toan
bd va NELP. Do do, néu khung chung hodc khong du bdo bi 16i ho#c khong nhéan
duoc, bo giai ma c6 thé it c¢6 kha niang phu thudc hon vao céc khung khac dé tai tao ra
khung nay. Do d6, cac khung chung va khong du bao co thé duogc coi 12 quan trong
hon, trong d6 cac khung du bdo toan by va NELP ¢o thé dugc coi 14 it quan trong hon
d6i v6i khung cu thé d6 (anh hudng ctia cac khung du béo toan bd va NELP c6 thé

khac nhau di véi khung twong lai).

Theo vi du trén Fig.2, khungy:, 134 bao gém thong tin mi hoa du tir khungy
132. Néu khungy 132 dugc coi 1a quan trong, cac bit bd sung c6 thé duoc phan bd cho
thong tin ma hoa du (vi du, duong chia thir nhit 250 c6 thé dugc diéu chinh sang trai).
Néu khungy:, 134 duogc coi la quan trong, it bit hon c6 thé duoc phan bd cho thong tin
ma hoéa du (vi du, duong chia thir nhét 250 ¢ thé duoc diéu chinh sang phai), sao cho
su suy giam chét lugng cua khungni, 134 ¢o thé duoc giam bat. Do d6, theo céc
phuong 4n trong d6 khungy,, 134 dugc coi la quan trong va khungy 132 khong dugc
coi 12 quan trong, rat it hodc khong c6 bit nao c6 thé dugc phén bd cho thong tin ma
hoa du nay. Nguoc lai, theo cac phuong an trong d6 khungy,, 134 khong dugc coi la
quan trong va khungy 132 dugc coi la quan trong, s6 luong 16n cac bit ¢6 thé duoc
phén bd cho thong tin ma héa du nay. Do dé, s& lwong bit dugc phan bd cho cac tham
s6 HB, 16i LB, thong tin ma héa du LB, va/hodc thong tin ma héa du HB ¢6 thé duoc

xac dinh dua trén loai khung cua khungy 132 va/hodc loai khung ctia khungy,, 134.

Theo phuong an cu thé, khi chi bao khung do loi HB 212 dugc phan bd sb
luong bit thir nhét (vi du, 3 dén 6 bit), sb luong bit thir nhit nay dugc sir dung dé biéu
dién chi sb bang ma. Khi chi bdo khung do loi HB 212 dugc phan bd sb lugng bit thi
hai (vi du, 1 bit), sé luong bit thi hai nay duoc st dung dé biu thi nira ndo ctia bang

ma ma twong ing v6i khung do loi HB ctia khungy 132.
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Vi du, trén Fig.4, cdc khung 4m thanh 131-134 c6 thé lan lugt c6 cac gid tri
khung do loi HB 1,6, 3,6, 1,6, va 1,0, va bang ma khung do lgi HB c6 thé bao gdm 8
chi s6. Néu khungy132 1a khung vé thanh, chi béo khung do loi HB 212 dugc phan bd
3 bit ma duoc thiét 1ap gia tri “100,” tuc 13, gia tri ndy 12 sy biéu dién nhi phan cta chi
s bang ma 4 tuong Ung voi gia tri khung do lgi HB bang 3,6. Theo cach khac, chi bdo
khung do loi HB 212 duoc phan bd 1 bit ma duogc thiét 1ap bing “1,” biéu thi ring gié
tri khung do loi HB bang 3,6 nay la & trong phén tht nhit (vi dy, nira trén, twong Gng
v6i céc chi s6 4-7) cia bang ma. Gia tri nay s& dugc thiét 1ap bing “0” néu gid tri
khung d6 loi HB & trong phan tht hai (vi dy, nita dudi, twong tmg véi céc chi s6 0-3)
cta bang ma. Bo giai ma co thé st dung gid tri khung do lgi HB cho khung trude do
(vi du, khungy.;) cung véi thong tin rang gia tri khung d9 loi HB cho khungy & nta

trén clia bang ma dé wdc tinh gia tri khung do lgi HB cho khungy.

Do d6, theo phuong &n cu thé, chi bao khung dd lgi HB 212 c6 thé duoc phan

b6 va thiét 14p bai bd ma hoa theo ma gia kiéu C sau day:

/* If redundant frame type is NELP */
if( st->rf frame type == RF NELP )
{

/* Frame gain; potentially encoded using 5 bits for NELP frames */ Buéc 1: Gidi
luong ttr chi s6 d6 loi HB khung du;

Buéc 2: bién dbi do loi nay tir mién nhat ky dén gia tri thuc (tirc 13, 10°dd lgi) néu

N
A

can;

}
Else /* If redundant frame type is ALL_PRED or GENERIC or NO_PRED */

{
smoothFactor = 0.0f;
/* Frame gain */
switch (gainlndex) /* encoded using 2 bits */
{
case 0:
GainFrame = 0.5f; /* if the gain index is 0 */
if(previous frame’s gain<= 1.25) { smoothFactor = 0.8f; }
break;
case 1:
GainFrame = 2.0f; /* if the gain index is 1 */
if(previous frame’s gain> 1.25 &&<= 3) { smoothFactor = 0.8f; }
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break;
case 2:
GainFrame = 4.0f; /* if the gain index is 2 */
if(previous frame’s gain> 3 &&<= 6) { smoothFactor = 0.8f; }
break;
case 3:
GainFrame = 8.0f; /* if the gain index is 3 */
if(previous frame’s gain > 6 &&<= 16) { smoothFactor = 0.8f; }
break;

}

GainFrame= (1-smoothFactor)*GainFrame+smoothFactor*(previous frame’s gain);

}

Chi bao HB LSP 213 c¢6 thé 1a chi bao mot bit dé thong bao cho b thu lam
cach nao dé suy ra cac HB LSP cua khungy 132. Dé x4c dinh gia tri cta chi bdao HB
LSP 213, bd ma hoa co thé uge tinh do bién thién HB LSP lién khung nho st dung
thuge do bién dang phé gitta khungy 132 va khungys, 134. Theo cach khac, hoac
ngoai ra, khoang céach chi sd bang ma giita (cac) chi s6 HB LSP cua cac khung am
thanh nay ¢6 thé duoc st dung. Khi do bién thién phd gitta khungy va khungy:, nho
hon ngudng cu thé (vi du, 2 dexiben (dB)), bo ma héa c6 thé thiét 1ap chi bdo HB LSP
213 & gia tri thi nhit (vi dy, HBLSP bit=0). Khi chi bao HB LSP 213 ¢6 gia trj thir
nhit, b giai ma co thé sir dung (cac) chi s6 HB LSP 205 cua khungys, 1am (céc) chi
s6 HB LSP dugc wdc tinh cua khungy. Khi do bién thién phd 16n hon hoic bing
ngudng cu thé (vi du, 2 dB), bd ma hoa co thé thiét 1ap chi bao HB LSP 213 ¢ gié tri
thtr hai (vi du, HBLSP bit=1). Khi chi bao HB LSP 213 ¢6 gia tri tht hai, by gidi ma
c6 thé suy ra (cac) chi s6 HB LSP cho khungy bang cach nodi suy hodc ngoai suy. Vi
du, néu do bién thién phd ¢ trong khoang ngudng (vi dy, 2 dB < do bién thién < 4 dB),
bd giai ma co thé suy ra (cac) chi s6 HB LSP cho khungy bang cach noi suy cac HB
LSP tir khungy.; dén khungy,,. Néu do bién thién phd & ngoai khoang ngudng (vi du,
>= 4 dB), b giai ma co thé suy ra (cac) chi s6 HB LSP cho khungy bang cach ngoai
suy tir cac khung trude d6 (vi du, khungy.; va khungy.,).

Theo phuong an khac, dé thiét 1ap gia tri ctia chi bdo HB LSP 213, b ma hoa
c6 thé x4c dinh hiéu sb (vi du, denta) giita cac HB LSP cia khungy va khungy,. B
ma héa c6 thé thiét 1ap gi4 tri nay ctia chi bao HB LSP 213 dwa trén hiéu s nay, va bd

giai ma c6 thé st dung gia tri nay cua chi bio HB LSP 213 dé suy ra cdc HB LSP cua
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khungytlr cdc HB LSP cta khungy.,. Theo phuong an khac, chi bao HB LSP 123

khéng duoc bao gdm trong thong tin ma héa du.

Do d6, nhu dugc mo ta c6 tham chiéu dén cac F ig.2-4, bd ma hoa co thé diéu
chinh déng bao nhiéu khong gian bi chiém boi thong tin ma hoa du HB 210 va ¢6 thé
thiét 14p céc gid tri cua thong tin ma héa du HB 210 dé cho phép bd giai ma tai tao

khung bi mat (hodc mot phan cia khung nay).

Trén Fig.5, phuong 4n cu thé ciia bd ma héa 500 dugce thé hién. Theo phuong
an minh hoa, bd ma hoa 500 twong (ng v6i bd ma hoa 116 trén Fig.1. BO méa hoa 500

bao gébm hai dudng ma héa hoat dong song song: dudng ma hoa so cip 510 va duong

\
A0

ma hoéa du (theo cach khéac con duogc goi 1a “ban sao mdt phan”) 520. Cac duong ma
hoa 510, 520 dugc ghép ndi voi bo tao khung (hodc bd tron bit) 540. Trén Fig.5, céc
duong ma hoa 510, 520 dugc tao chu hinh dé truyén thong qua bd nhé ding chung
530. BO nh¢ dung chung 530 co thé twong tng voi bd nhé dua trén b nhé dém, bo
nhé dua trén thanh ghi, hodc bo nhé khac cua b xu ly (vi du, DSP). Theo céc phuong

an khac, cac duong ma hoa 510, 520 c6 thé truyén théng nho st dung co ché khac.

Trong khi hoat dong, khung dit liéu cho mdi khung 4m thanh can dugc ma hoa
c6 thé duoc cung cip cho ca duong mi hoa so cap 510 va dudong ma hoa du 520. Vi
du, Fig.5 thé hién ring khung dir lidu 501, 502, 503, va 504 14n luot cho khungy., 551,
khungy 132, khungn, 134, va khungyyy 554, dugc cung cép cho ca hai dudng ma hoa
510, 520. Khung dit liéu cho cac khung xen giita (vi du, khungy.;131, khungyy; 133,
va khungy.3) khong duoc thé hién dé d& minh hoa. Puong ma héa so cp 510 c6 thé
tao ra thong tin ma hoa so cdp cho cac khung am thanh va duong ma héa du 520 c6
thé tao ra thong tin du cho cac khung 4m thanh. B9 tron bit hodc bd tao khung 540 co
thé ghép ndi cac bit nhan dugc tir cac duong ma hoa 510, 520 dé tao ra céc khung 4m
thanh dugc ma hoa. Theo vi du trén Fig.5, bo tao khung 540 tao ra khungy., 551,
khungy 132, khungyy, 134, va khungyss 554, mdi khung nay duoc cung cip dén hé
théng dong goi va truyén tai dé truyén thong dén thiét bi dich.

Céc thao tdc ma hoa duge thuc hién boi duong ma hoa so cdp 510 co thé phu
thudc vao cac thao tac ma hoa dugc thuc hién boi duong ma hoa du 520, va nguge lai.
Dé minh hoa, bd ma hoa 500 co thé ma hoa cac khung 4m thanh véi tdc d6 bit béng

13,2 kbps va mdi khung c6 thé bao gdm 264 bit (theo cic phuong an khac, toc do bit
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khac va cac sb luong bit khac c6 thé duge sir dung). Pudng ma hoa so cép 510 ¢6 thé
xé4c dinh bao nhiéu trong sb 264 bit nay kha dung dé ma hoa thong tin ma hoa so cp
(vi du, 161 LB va cac tham sb HB) ctia khung dua trén bao nhiéu bit ma dudong ma hoa
du 520 da str dung dé ma héa thong tin ma hoa du cho khung trude d6. Duong ma hoéa
du 520 c6 thé ma hoa thong tin ma hoa du cho khung dua trén cac tham sé duogc x4c
dinh bdi dudong ma hoa so cap 510 trong khi ma hoa so cip khung nay. Do d6, nhu
duoc thé hién véi viée str dung bd nhé dung chung 530 trén Fig.5, duong ma hoa so
cip 510 c6 thé truyén cac tham s6 LB/HB dén duong ma héa du 520, va dudng ma
hoa du 520 c6 thé truyén sb bit duoc str dung dé thuc hién viéc ma hoa du cta khung

dén dudng ma héa so cép 510.

Khi duong ma hoa so cdp 510 nhan dugc khung dit lieu 501 cho khungy., 551,
dudng ma hoa so cdp 510 c6 thé xac dinh bao nhiéu bit ma dudng ma hoa du 520 da
st dung dé thuc hién viéc ma héa du ctia khungy.4 (khong duoc thé hién trén hinh v§¢).
Theo vi du trén Fig.5, viéc ma héa du khong dugc thuc hién dbi véi khungy_4. Do do,
dudng ma hoa so cip 510 c6 thé phan b tit ca 264 bit kha dung cho thong tin ma hoa
so cép duoc tao ra tir khung dit liéu 501, va khungy., 551 c6 thé bao gdm 264 bit da
ma hoa nhan dugc tor dudng ma hoda so cép 510. Dé minh hoa, nhu dugc mod ta cb
tham chiéu dén cac Fig.2-3, 264 bit nay c6 thé bao gdm cac chi sé LSP, thong tin
ACB, théng tin FCB, thong tin kich thich, thong tin kich thich da bién ddi, thong tin
hinh dang do loi, va/hodc thong tin khung do loi, trong sé cac thong tin thay thé khéc.
Song song v&i cac thao tac dugce thuc hién boi duong ma hoa so cip 510 cho khung dit
liéu 501, duong ma hda du 520 co thé x4c dinh bao nhiéu bit can st dung cho ma hoa
du cua khungy., 551. Theo vi du trén Fig.5, ma héa du cua khungy., 551 khong duoc
thuc hién (vi du, khungy,, 551 dugce xac dinh la "khong quan trong"). Theo phuong an
minh hoa, duong ma hoa du 520 xac dinh bao nhiéu bit can st dung cho ma hoéa du
ctia khung dua trén loai khung cia khung nay. Vi du, 41 bit co thé duoc sir dung cho
ma hoa du cia khung NELP, 58 bit c6 thé duoc st dung cho ma hoéa du cia khung du
béo toan bo, va 72 bit ¢6 thé duoc stir dung cho ma héa du ctia khung chung (theo céac
phuong an khac sé luong bit khic nhau c6 thé dugc sit dung cho cac loai khung khac
nhau). Thong tin khung du LB/HB cu thé ma duoc biéu dién khi 41 bit duge st dung,
khi 58 bit dugc st dung, khi 72 bit dugc st dung, v.v. co thé duoc quy dinh trong
chudn cong nghiép (vi du, chuén Du 4n Hop tac Thé hé thir ba (3GPP) EVS).

-21-



29066

Khi duong ma héa so cép 510 nhan duoc khung dit liéu 502 cho khungy 132,
dudng ma hoa so cdp 510 c¢6 thé xac dinh dudng ma hoéa du 520 st dung bao nhiéu bit
dé thuc hién viéc ma hoa du cua khungy., 551. B6i vi viéc mé hoa du khdng duge thuc
hién cho khungy, 551, dudong ma héa so cip 510 co thé st dung tit ca 264 bit kha
dung dé bidu din 161 LB va céc tham sb HB duoc suy ra tur khung dit liéu 502, va
khungy 132 két xut béi bd tao khung 540 c6 thé bao gdm 264 bit dd ma héa nhan
duoc tir dudng ma hoa so cdp 510. Puong ma héa du 520 c6 thé str dung 41 bit dé
thuc hién viéc ma héa du cho khungy 132 (vi du, khungy 132 ¢6 thé 1a khung NELP).
Cu thé 1a, 41 bit nay co thé dugc st dung dé biéu dién cac tham s6 LB/HB "quan
trong" nhét dinh ma dugc x4c dinh boi dudong ma hoa so cip 510 trong khi mi héa so
ce“ip cho khungy 132. Pé minh hoa, nhu dugc mé ta c6 tham chiéu dén cac Fig.2-3,
thong tin ma héa du co thé bao gém théng tin hinh dang d¢ loi, thong tin khung do loi,
va/hodc thong tin LSP, trong sb cac thong tin thay thé khic. Ma hoa du 41 bit cho
khungy 132 ¢6 thé duoc luu trit (vi dy, trong bd nhé dung chung 530) cho lan st dung

tiép theo.

Khi dudng ma hoda so cép 510 nhén dugc khung dit liéu 503 cho khungy., 134,
duong ma hoa so cép 510 c6 thé xac dinh rﬁng (vi du, dua trén dir liéu dugc luu tri
trong bo nhd dung chung 530), 41 bit dugc st dung cho ma héa du cua khungy 132.
Do d6, duong ma héa so cip 510 c6 thé st dung 264-41=223 bit dé ma hoa 16i LB va
thong tin tham sé HP cho khungy, 134. Pudng md héa du 520 c6 thé xac dinh st
dung 72 bit dé thyuc hién viéc ma hoa du cho khungyy, 134 (vi du, khungys, 134 ¢6 thé
1a khung chung). Ma hoa du 72-bit cho khungy:, 134, khung nay c6 thé biéu dién cic
tham s6 da chon cho khungy,, 134 ma dugc xac dinh boi dudng ma héa so cap 510, ¢6
thé duge luu trir cho 14n str dung tiép theo. Bo tao khung 540 ¢6 thé ghép ndi ma hoa
so cAp 223 bit nhan duogc tir duong ma héa so cdp 510 véi ma hoa du 41 bit da luu

trude do cho khungy 132 dé tao ra khungy, 134, nhu dugc thé hién trén hinh v&.

Khi dudong ma hoéa so cdp 510 nhan duge khung dit liéu 504 cho khungy.4 554,
duong ma hoéa so cip 510 c6 thé xac dinh ring 72 bit duoc sir dung cho ma hoa du clia
khungy:, 134. Do d6, dudng ma hoa so cép 510 co thé st dung 264-72=192 bit dé ma
hoa 161 LB va théng tin tham sé HP cho khungy.4 554. Song song v6i d6, dudong ma

hoa du 520 c6 thé thuc hién viéc mé hoa du cho khungy:4 554. BO tao khung 540 co
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thé ghép ndi ma hoa so cAp 192 bit nhan dugc tir dudng ma hoa so cap 510 véi ma hoa
du 72 bit da luu trude dé cho khungy,, 134 dé tao ra khungy.4 554, nhu duge thé hién

trén hinh vé.

Theo phuong 4n cu thé, 3 bit cudi ciing cta khung di ma hoa biéu dién chi bao
loai khung cho dit liéu ma hoa du dugc bao gdm trong khung ndy. Vi dy, béi vi
khungy. 551 va khungy 132 da ma hoa khong bao gdm thong tin ma héa du bat ky cho
khung khac, 3 bit cui cing cta khungy., 551 va khungy 132 c6 thé ¢6 gia tri thir nhét
(vi du, 000). B&i vi khungys, 134 bao gdm 41 bit thong tin ma hoéa du va Khungy la
khung NELP, 3 bit cubi cung cua khungye, 134 ¢o thé co gia tri thir hai (vi du, 001
hodc gia tri 3 bit duy nhét khac). Béi vi khungy:4 554 bao gdm 72 bit thong tin ma hoéa
du va khungy, 134 1a khung chung, 3 bit cubi cing ctia khungy:4554 ¢6 thé c6 gia tri
thtr ba (vi du, 010 hodic gié tri 3 bit duy nhét khac). Cac gia tri bd sung ciia chi bdo loai
khung 3-bit ¢6 thé dugc st dung dé chi bao céc loai khung khic va dé béo higu thong
tin khac (vi du, cdc ban sao mot phén mién tin s6). Do d6, trong vi du di mo ta, 3 bit
cubi ciing ctia mdi khung chi bao loai khung ctia khung truée d6 va bao nhiéu bit cua
thong tin ma héa du cho khung truéc d6 dugc bao gbm trong khung nay. Do d6, 261
bit trong 264 bit c¢6 thé dugc dung chung gitta duong ma hoa so cip 510 va duong ma

hoa du 520, va 3 bit con lai ¢6 thé duoc danh riéng cho chi béo loai khung du.

Céc khung am thanh da ma héa cé thé duoc truyén boi thiét bi nguén (vi du,
thiét bi may tinh thtr nhit 110 trén Fig.1) dén thiét bi dich (vi du, thiét bj mdy tinh tht
hai 120 trén Fig.1), thiét bi nay co thé giai ma cac khung 4m thanh nhan dugc. Vi dy,
Fig.6 thé hién phuong 4n cu thé ciia b giai ma 600 ma cé thé hoat dong dé giai ma
cac khung 4m thanh nhén duoc. BO giai ma 600 co thé twong tng véi bd giai ma 126
trén Fig.1. B giai ma 600 bao gdbm bd dém khir bién thién tré 610 (vi du, tuong ing
vé6i bo dém khtt bién thién tré 129 trén Fig.1). Trong d6 bd ma hoa 500 bao gdém céc

duong ma hoa song song 510-520, bd giai ma 600 bao gdm mdt duong giai mi 620.

Khi cac khung 4m thanh nhan dugc bai bd thu, cac khung am thanh nay co thé
duogc luu trit trong bo dém khir bién thién tr& 610. Nhu duoc mo ta c6 tham chiéu dén
Fig.1, do tinh trang mang, cac khung giri boi thiét bi ngudn dén thiét bi dich c6 thé dén
dich khong theo tht tu, c6 thé bi 18i, hodc c6 thé khong dén dich. Puong gidi ma 620

c6 thé truy vén cac khung tir bo dém khir bién thién tré 610 theo trinh tu khung (vi du,
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dua trén céc sd trinh tu khung hozc thong tin khac dugc bao gbm trong cac khung am
thanh). Vi du, duong giai ma 620 c6 thé ¢ ghng truy vin va giai ma khungy, 551
trudc khungy 132, khungy 132 trude khungni,134, va khungny, 134 trude Khungy4
554. Pé d& minh hoa, viéc giai ma cac khung xen gitta (vi dy, khungy.; 131, khungy,

133, va khungyss) khong duoc thé hién trén F ig.6.

DPé bit ddu giai ma khungy, 551, dudng gidi ma 620 co6 thé kiém tra xem
khungy_, 551 ¢6 san trong bo dém khir bién thién tré 610 hay khong. Theo vi du trén
Fig.6, khungy., 551 ¢6 sin trong bd dém khir bién thién tré 610. Duong giai ma 620 co
thé xac dinh bao nhiéu bit ctia khungy., 551 dang dugc st dung cho thong tin mé hoéa
du cia khung khac. Vi dy, dua trén 3 bit cudi cung cua khungy, 134 co6 gia tri 000
(nhu dugc mod ta c6 tham chiéu dén Fig.5), dudng gidi ma 620 c6 thé xac dinh khong
¢6 bit ndo cua khungy., 134 biéu dién thong tin khung du. Do d6, dudng giai ma 620
¢6 thé truy van toan bo 261 bit ciia khungy., 551, nhu duoc thé hién trén 651, va cd thé
tao ra dit liéu da giai ma 601. Dir liéu da giai ma 601 c6 thé dugc cung cip dén thiét bi
dAu ra (vi du, loa) dé phat lai. Can hiéu rang tiy thudc vao chét luong cta quy trinh ma
hoa dugc thuc hién tai b0 ma hoa 500 va chét luong cua quy trinh giai ma dugce thuc
hién tai bd giai ma 600, dit lidu 601 co thé gidng vai hodc xAp xi v6i dit ligu 501 trén
Fig.5. trong qua trinh gidi ma khungy, 551 dua trén 261 bit so cip, gia tri cia cac
tham sb giai ma cu thé c¢6 thé duoc luu trit trong bo nhé giai ma so cAp 622 dé sir dung

trong qua trinh giai ma khung tiép theo.

Theo vi du trén Fig.6, khungy 132 khong c6 sin trong bd dém khtr bién thién tré
610. Theo cach khac, dudng giai ma 620 c6 thé xac dinh ring khungy 132 ¢6 sin trong
bo dém khtr bién thién tré 610, nhung 15i ¢6 thé xay ra trong qua trinh giai ma cac bit
so cip cua khungy 132. Trong truong hgp khac, duong gidi ma 620 c6 thé kiém tra
xem thong tin khung du cho khungy 132 c6 kha dung trong bo dém khtr bién thién tré
610 hay khong. Vi du, dva trén gia tri bu d biét ctia 2 khung giita thong tin ma hoa so
cap va thong tin ma hoa du (cac gia tri bu khac, ching han, 3 hodc 5 hodc 7 c6 thé
duoc st dung trong cac phuong 4an khéc), dudng giai ma 620 c6 thé kiém tra xem
khungns, 134 ¢6 sin trong bd dém khir bién thién tré 610 hay khong. Néu khungy,
134 ciing khong c6 sin, dudng gidi ma 620 c6 thé bit ddu quy trinh 4n 181 dé tao ra dit

liéu da giai ma 602 cho khungy 132. Tuy nhién, theo vi du trén Fig.6, khungns, 134 1a
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kha dung trong by dém khu bién thién tr& 610. Dua trén 3 bit cudi ciing ctia khungy.,
134 ¢6 gid tri 001 (nhu duge mé ta ¢6 tham chiéu dén Fig.5), duong giai ma 620 c6 thé
xac dinh ring 41 bit ctia khungy., 134 biéu dién thong tin ma hoa du cho khungy 132.
Duong giai ma 620 cé thé truy van 41 bit ma héa du cho khungy 132, nhu dugc thé
hién trén 652, va c6 thé tao ra dit lidu 602. Do d6, duong giai ma 620 c6 thé xdc dinh
bao nhiéu bit ma héa du 1a kha dung va truy vin cac bit md héa du nay dua trén sb
luong da xac dinh nay (vi dy, khi X bit ma hoa du kha dung, dudng giai ma 620 co thé
truy van X bit cudi cting nay cta khung hodc goi ma duoc luu trit trong b dém khir
bién thién tré 610 két hop véi sb trinh tu géi duge xac dinh bdi OFFSET). Trén Fig.6,
dit lidu da giai ma dugc tao ra tir thong tin khung du (vi du, dit liéu 602) dugc thé hién
nho st dung kiéu nét chai. Trong qud trinh giadi ma khungy 132 dua trén 41 bit clia
thong tin ma hoda du, cac gid tri cia cdc tham s6 nhét dinh c6 thé dugc luu trix trong bd
nh¢ giai ma du 624 cho lan st dung tiép theo. Theo phuong an khac, bd nhé giai ma

du 624 va bd nhé giai ma so cip 622 c6 thé chdng 1én nhau hodc c6 thé giéng nhau.

Do do, dudng gidi ma 620 co thé duy tri cic bd nhé tach biét dé gidi ma dya
trén céc bit so cAp va giai ma dua trén céc bit du. Theo phuong én cu thé, dit lidu trong
bd nhd giai ma so cip 622 co thé duge st dung trong qua trinh giai ma céc bit so clp
khéac nhung khong phai trong qua trinh giai ma céac bit du. Tuong ty, dit li€u tir bd nhd
gidi ma du 624 co thé dugc str dung trong qua trinh giai ma cac bit du, nhung khong
phai trong qué trinh gidi ma céc bit so cép. Theo phuong an khac, dit liéu tir bd nhé
giai ma so cAp 622 c6 thé dugc sir dung trong qua trinh gidi ma céc bit du va/hodc dir
lidu tir bd nhé giai ma du 624 c¢6 thé duge sir dung trong qua trinh giai ma céc bit so
cip. Vi du, cac tham s6 tir nhidu khung da giai ma trudc dé c6 thé duoc sir dung trong

qua trinh ndi suy va/hodc du bao tham s6 cho khung “hién thoi”,

Pudng giai ma 620 co thé giai mad khungys, 134 va khungy.q 554, ma ¢6 san
trong bo dém khu bién thién tr& 610, nhu dugc md ta cho khungy., 551. Dua trén 3 bit
cudi ciing ctia khungy:, 134 c6 gia tri 001 (nhu dugc md ta c6 tham chiéu dén Fig.5),
dudng giai ma 620 c6 thé truy van 264-41=223 bit so cip ctia khungy:, 134, nhu duge
thé hién trén 653, dé tao ra dir lidu da giai ma 603. Dya trén 3 bit cudi cung cua

khungy.4 554 ¢6 gia tri 010 (nhu dugc mo ta c6 tham chiéu dén Fig.5), duong giai ma
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620 c6 thé truy vAn 264-72=192 bit so cip ctia khungy.4 134, nhu dugc thé hién trén

653, dé tao ra dit lidu da giai ma 604.

Can luu ¥ rang bo giai ma 600 ciing c6 thé st dung chi bao loai khung ban sao
mot phan khi thuc hién céc thao tic giai ma trong cic diéu kién "kénh sach". Vi du,
khi khungy 132 dugc nhan tai by dém khu bién thién tré 610, tinh trang x6a khung c6
thé khong ton tai d6i v6i khungy 132. Tuy nhién, b giai ma 600 c6 thé danh gia chi
béo loai khung nay dé xac dinh bao nhiéu bit cia khungyx., 134 13 céc bit ma hoéa so
cAp va bao nhiéu bit cia khungy,, 134 1a c4c bit ban sao mot phén dbi véi khungy 132.
Puong giai ma 620 c6 thé giai ma khungy,, 134 dya trén céc bit ma hda so cip nay.
Céc bit ban sao mot phin cho khungy 132 ¢6 thé bi hity, boi vi khungy 132 c6 thé da
duoc nhan thanh cong va duoc giai ma trude khi giadi ma khungy., 134. Do do, thong
tin khung du c6 thé dugce xir Iy boi bo giai ma 600 trong cac didu kién kénh c6 tiéng 6n

(trong d6 khung c6 thé bi rét va dugc tai tao) cling nhur trong cac diéu kién kénh sach.

Can luu v rang dé dé giai thich, cac dudng ma héa 510, 520 trén Fig.5 hodc
dudng giai ma 620 trén Fig.6 duoc thé hién dudi dang cic thanh phan khi. Tuy nhién,
can hiéu ring duong ma héa so cdp 510, duong ma hoa du 520, va/hodc dudng gidi ma
620 c6 thé bao g6m cac thanh phén phu cé thé hoat dong dé thuc hién céc thao tic ma
hoéa va/hodc gidi ma duoc md ta c6 tham chiéu dén cac Fig.1-4. Vi du, mot hodc nhiéu
duong 510, 520, hodc 620 co6 thé bao gdbm gian bd loc phan tich, médun phan tich LP,
modun bién ddi, bo lwong tir héa, médun phan tich HB, ACB, FCB, v.v.. Theo cic
phuong 4n cu thé, mot hodc ca hai duong ma hoa 510-520 c6 thé bao gdm cac thanh
phan giai md ma con dugc bao gdm trong dudng gidi ma 620 (vi dy, dudi dang “bd

giai ma cuc bg” ctia bd ma hoa 500).

Do d6, cac Fig.5-6 thé hién cac vi du vé bd ma hoa 500 va bd giai ma 600 ma
6 thé dugce str dung d& ma hoa va giai ma thong tin khung du. Viéc truyén céc bit ma
hoa du dbi véi mot khung trong khung tiép theo c6 thé cai thién quy trinh tdi tao 4m
thanh (vi du, tdng hop 4m thanh) tai thiét bi dich khi c6 tinh trang mang bét loi. Vi du,
cac bit ma hoa du c6 thé dugc st dung dé tai tao khung khi khung nay khong duge
nhén tai thiét bi dich. Theo mét vi du khéc, khi c6 13i xay ra trong khi dang gidi ma céac
bit so' cAp cho khung, cc bit ma héa du cho khung nay c6 thé dugc truy van tir khung

khac va c6 thé dugc st dung thay cho, hodc két hop véi, cac bit so cip.
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Trén cac Fig.7-8, luu dd thé hién phuong 4n cu thé cia phuong phap gidi ma
khung dua trén thong tin ma héa du dugc bao gbm trong khung tiép theo duoc thé hién
va dugc ky hiéu chung la 700. Theo phuong an minh hoa, phuong phap 700 co thé
dugc thuc hién tai thiét bi dich (vi du, thiét bi may tinh tha hai 120 trén Fig.1) va/hodc

b6 giai ma (vi du, bd giai ma 600 trén Fig.o6).

Phuong phap 700 bao gdm budc nhan khung 4m thanh thtt hai tai bd giai ma (vi
du, thong qua mang chuyén mach géi), tai 702. Khung 4m thanh tha hai theo sau
khung 4m thanh th nhat trong tin hiéu 4m thanh. Khung &m thanh thir hai bao gdm sd
luong bit thr nhat dugc phan bd cho thong tin md héa so cip két hop véi khung am
thanh thir hai, s6 lugng bit tht hai duoc phan b cho théng tin ma hoa du két hop véi
khung 4m thanh thtr nhét, va chi béo loai khung cta khung am thanh thtr nhét. Vi du,
trén Fig.6, b giadi ma 600 co thé nhan duoc khungysy 134, ma theo sau khungy 132

trong tin hiéu am thanh.

Phuong phap 700 ciing bao gém buéc luu trit khung am thanh thtt hai trong bd
dém khur bién thién tré, tai 704. Vi du, trén Fig.6, khungy, 134 ¢6 thé duoc luu trir
trong bd dém khir bién thién tré 610. Phuong phip 700 bao gdm buédc xac dinh xem
tinh trang x6a khung c6 duoc két hop véi khung 4m thanh thir nhit, tai 706. D& hoi
dap budc xac dinh ring tinh trang x6a khung duoc két hop véi khung 4m thanh thir
nhét (vi du, khung am thanh thtr nhét bi rét hodc bi 18i do tinh trang kénh kém),
phuong phap 700 con bao gém budc xac dinh, dua trén chi bao, s6 luong bit thir hai
cta khung 4m thanh thr hai ma duoc phan bd cho thong tin ma héa du két hop voi
khung am thanh thir nhét, tai 708. Vi dy, trén Fig.6, duong giai ma 620 co thé xac dinh
rang khungy 132 khong c6 sin trong bd dém khir bién thién tré 610 va c6 thé x4c dinh,
dua trén chi bao loai khung trong khungy., 134, réng 41 bit cta khungy,, 134 biéu
dién thong tin ma hoéa du cho khungy 132.

Phuong phép 700 bao gdm budc gidi md khung a4m thanh thir nhat dwa trén
thong tin ma hoéa du, tai 700. Vi duy, trén Fig.6, dudng giai ma 620 co thé giai ma
khungy 132 bi thiéu, hodc khung gin vé6i khung nay, dua trén 41 bit ctia thong tin ma

hoa du dugc bao gdm trong khungy., 134.

Khi tinh trang x6a khung khong dugc két hop véi khung 4m thanh thir nhét,
phuong phap 700 bao gdm budc gidzi ma khung am thanh thir nhét dua trén thong tin
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ma hoéa so cép trong khung 4m thanh thr nhAt, tai 712. Vi du, trong céc diéu kién kénh
sach, khungy 132 co thé da dugc nhan trude dé va dugc luu trit trong bd dém khir bién
thién tr& 610, va dudng giai ma 620 c6 thé giai ma khungy 132 duya trén cc bit ma hoa

so cap ciia khungy 132.

B4t k& khung 4m thanh tht nhit nay duoc gidi mad nho st dung thong tin ma
hoa du hay thong tin ma héa so cdp, phuong phap 700 c6 thé bao gdm budc xé4c dinh,
dua trén chi béo, sb lugng bit thu nhét cia khung 4m thanh th hai ma dugc phin bd
cho théng tin ma hoéa so cip két hop véi khung 4m thanh tht hai, tai 714. Phuong phép
700 ciing c6 thé bao gdbm budc gidi ma khung 4m thanh th(r hai dya trén thong tin ma

hoa so cép, tai 716.

Vi du cu thé vé mot hodc nhiéu thao tac c6 thé duoc thuc hién trong qua trinh
giai ma khung am thanh thu nhit (vi dy, khungy 132) dua trén thong tin ma héa du
duoc bao gém trong khung 4m thanh thir hai (vi du, khungy:, 134) dugc md ta thém
¢6 tham chiéu dén Fig.8. Do d6, mdt hodc nhiéu thao tac duge thé hién trén Fig.8 co
thé dugc thuc hién dudi dang mdt phan cia thao tic 710 trén Fig.7. Theo mdt 5O
phuong an, mot hodc nhiéu thao tac duoc thé hién trén Fig.8 c6 thé dugc bo qua. Luu
y rang Fig.8 thé hién budc giai ma HB dua trén thong tin khung du. Mic du khong
duoc thé hién trén Fig.8, viéc gidi ma LB dya trén thong tin khung du cling co thé

dugc thuc hién tai bd gidi ma trong thao tac 710 trén Fig.7.

B giai ma c6 thé xdc dinh gia tri cua chi bao hinh dang do loi dugc bao gdm
trong thong tin ma hda du, tai 810. Khi chi b4o hinh dang d¢ lgi c6 gia tri thir nhét, bd
giai ma co thé stir dung hinh dang d6 loi dai cao ctia khung 4m thanh tht hai lam hinh
dang d¢ lgi udce tinh ctia khung 4m thanh thi nhét, tai 812. Vi du, trén cac Fig.2-3, bd
giai ma ¢o thé str dung hinh dang do lgi HB 203. Khi chi b4o hinh dang d¢ loi c6 gia
tri thir hai, b giai ma c6 thé st dung hinh dang d6 loi khong dbi 1am hinh dang d6 loi
uGe tinh, hodc mét sb phuong phap du bdo khéc dé w6c tinh hinh dang d¢ loi clua

khung 4m thanh thir nhét, tai 814.

Bo giai ma ciing ¢6 thé xac dinh bao nhiéu bit dugc phan bd cho chi bio khung
do loi HB trong thong tin ma hoa du, tai 820. Khi sb lugng bit thir nhét (vi dy, 16n
hon) duoc phan bd, bd gidi ma c6 thé xac dinh khung d6 lgi HB cia khung 4m thanh
thtr nhét bang cach sir dung chi bao khung do loi HB 1am chi s bang m4, tai 822. Khi
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) luong bit tht hai (vi du, nhd hon) dugc phén bo, chéng han nhu mot bit, bd giai ma
c6 thé xac dinh khung d6 loi HB ctia khung 4m thanh thu nhat bang cach truy cip phan

dugc chi bao (vi du, ntra trén hodc nura dudi) cia bang ma, tai 824.

B giai ma con co thé xac dinh gia tri ca chi bao HB LSP, tai 830. Khi chi bdo
HB LSP ¢6 gia tri thr nhét, bd giai ma c6 thé sir dung (cic) chi s6 HB LSP (hodc cac
HB LSP) cia khung am thanh thr hai lam (céc) chi s6 HB LSP (hoic cac HB LSP)
udce tinh cia khung am thanh thir nhét, tai 832. Khi chi bao HB LSP c6 gia tri thtt hai,
b6 giai ma co thé xac dinh xem do bién dang phd giita cac khung 4m thanh thit nhét va
thir hai nam trong khoang ngudng, tai 834. Khi do bién dang phd nim trong khoang
ngudng, bd giai ma co thé xac dinh (cac) chi s6 HB LSP (hoic cac HB LSP) cla
khung 4m thanh tht nhét thong qua phép noi suy (vi du, ndi suy gitta khungy_; 131 va
khungy:, 134), tai 836. Khi d6 bién dang phd & ngoai khoang ngudng, bd gidi ma c6
thé x4c dinh (c4c) chi s HB LSP (hoic cac HB LSP) ctia khung 4m thanh thir nhét
thong qua phép ngoai suy (vi dy, ngoai suy tir khungy., 551 va khungy.; 131), tai 838.

Theo cac phuong 4n cu thé, phuong phap 700 trén cac Fig.7-8 c6 thé duoc thuc
hién thong qua phan cimg (vi du, thiét bi FPGA, ASIC, v.v.) ctia by xir Iy ching han
nhu CPU, DSP, hodc bd diéu khién, thong qua thiét bi phan sun, hodc td hop bét ky
cua chung. Vi du, phwong phap 700 trén cac Fig.7-8 c6 thé dugc thuc hién béi bd xt

ly ma thuc thi cac Iénh, nhu dugec md ta c6 tham chiéu dén Fig.10.

Trén Fig.9, luu d6 thé hién phuong an cu thé cia phuong phdp ma héa thong tin
mé hoa du cho mdot khung & trong khung tiép theo dugc thé hién va duoc ky hiéu
chung 1a 900. Theo phuong an minh hoa, phuong phéap 900 c6 thé duogc thuc hién tai
thiét bi ngudn (vi dy, thiét bj may tinh thir nhat 110 trén Fig.1) va/hodc bd ma hoa (vi
du, bo ma héa 500 trén Fig.5).

Phuong phéap 900 bao gdm budc mi hoa va truyén khung am thanh thir nhét ciia
tin hiéu 4m thanh, tai 902. Vi du, trén Fig.5, bd ma hoa 500 c¢6 thé ma hoa va truyén
khungy 132. Phuong phap 900 ciing bao gdm budc xac dinh, dua trén loai khung clia
khung 4m thanh tht nhat, s luong bit thir nhit ciia khung 4m thanh thir hai dé phan b
cho théng tin ma hoa so cp két hgp véi khung 4m thanh th hai, tai 904. Khung 4m
thanh thér hai theo sau khung a4m thanh thir nhit trong tin hidu 4m thanh. Sé lugng bit

thtt hai ctia khung 4m thanh tht hai dé phan bd cho théng tin ma héa du két hop véi
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khung am thanh thir nhét cling dugc xac dinh. Vi du, nhu dugc thé hién trén Fig.5, bd
ma hoa ¢6 thé xac dinh réng, dua trén loai khung ctia khungy 132, 41 bit cua khungys,
134 phai dugc phin bd cho thong tin ma héa du cho khungy 132 va 223 bit cla
khungys, 134 phai duoc phan b cho thong tin ma hoa so cap cho khungy., 134.

Phuong phap 900 bao gdm budc mi héa khung 4m thanh tht hai, tai 906.
Khung 4m thanh thir hai bao gdm sb luong bit thi nhét cta thong tin ma hoéa so cip, 56
luong bit thir hai ctia thong tin ma hoa du, va chi béo loai khung cta khung 4m thanh

th(r nhat.

Vi du, bd ma hoa co thé thiét lap gia tri cta chi bao hinh dang d¢ loi 1 bit, tai
908. Gia tri nay c6 thé duoc thiét 1ap dua trén sy tuong quan gitta cac phén HB cua céc
khung am thanh thr nhit va tha hai va/hodc khoang cach gitra céc chi s6 bang ma két

hop véi cac hinh dang do lgi HB cua cac khung 4m thanh thir nhét va tht hai.

B ma héa c6 thé phan bd sé lugng bit cu thé cho chi bao khung d6 loi HB, tai
910. Sb lugng bit cu thé nay co thé duoc xac dinh dua trén viéc khung 4m thanh tha
nhét ¢6 phai 1a khung v6 thanh hay khong. BO ma héa cling c6 thé thiét lap cac bit
dugc phan bd cho gia tri cu thé dua trén bang ma (vi du, bang ma khung do loi HB

dugc thé hién trén Fig.4).

B6 ma hoa c6 thé thiét 1ap gid tri ciia chi bso HB LSP mdt bit dua trén dd bién
dang phd gitra cac khung 4m thanh thir nhét va tht hai va/hodc khoang cach giita cac
chi s§ bang ma két hop véi cic HB LSP clia cdc khung 4m thanh tht nhit va thi hai,
tai 912. Theo cach khéc, bd ma hoa c6 thé x4c dinh hiéu sé (vi du, denta) giita cac LSP
dai cao cia cac khung am thanh tht nhat va tha hai va thiét 14p gia tri ciia chi bao HB
LSP dua trén hiéu sb nay, tai 914. Theo cac phuong an khéc, thong tin ma hoa du khéac
6 thé duoc xac dinh boi bd ma hoéa nay. Hon nita, can luu y réng cac vi du noi trén vé
cac loai chi bao nhat dinh 12 mét bit hodc nhiéu bit chi nhdm muc dich vi du va khong
dugc coi 1a 1am gidi han sang ché. Theo cac phuwong an khac, cac loai thong tin ma hoa
so cap va/hodc thong tin ma hoa du co thé dugc biéu dién nhod st dung s6 luong bit

khéac nhau.

Phuong phap 900 con bao gdm bude truyén khung 4m thanh tht hai, tai 916. Vi
du, trén Fig.1, bo phat 118 c6 thé truyén khungys, 134 dén bd thu 128, trong do6
khungy,, 134 bao gdm thong tin ma hoa du cho khungy 132.
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Theo céc phuong an cu thé, phuong phap 900 trén Fig.9 6 thé duogc thuc hién
thong qua phan cimg (vi du, thiét bi FPGA, ASIC, v.v.) cua bd xit ly ching han nhu
CPU, DSP, hoac bo diéu khién, thong qua thiét bi phén sun, hodc to hop bat ky cua
chung. Vi du, phuong phép 900 trén Fig.9 cé thé dugc thuc hién boi bd xir Iy ma thuc

thi céc lénh, nhu duge md ta ¢ tham chiéu dén Fig.10.

Cén luu y ring tht tu cic thao tac dugc thé hién trén cac Fig.7-9 chi nham muc
dich minh hoa, va khéng dugc coi 1a lam gi6i han sang ché. Theo cac phuong 4n thay
thé, céc thao téc nhét dinh c6 thé dugc thuc hién theo thit tw khac nhau va/hofc co the

duoc thue hién dong thoi véi nhau (hodc it nhit 12 mot phan dong thoi).

Trén Fig.10, so dd khéi vé céc phuong 4n minh hoa cuy thé cua thiét bi truyén
thong khong day duoc thé hién va dugc goi chung 1a 1000. Thiét bi 1000 bao gdbm bd
xtt 1y tht nhét 1010 (vi du, CPU) duoc ghép ndi véi bo nhe 1032 (vi du, thiét bi luu
trit doc duoc bang may tinh). Thiét bi 1000 cling bao gdm bd xir ly thtr hai 1080 (vi
du, DSP). B nh6 1032 ¢6 thé bao gdm cac 1énh 1060 thuc thi duge boi bd xir Iy tha
nhit 1010 va/hodc bd xtr ly thir hai 1080 dé thuc hién cc phuong phép va quy trinh

duge boc 10 & ddy, chang han nhu cac phuong phap trén cac Fig.7-9.

Bo xu ly thtr hai 1080 c6 thé bao gdm bd ma hoa tiéng n6i 1087, b gidi ma
tiéng noi 1088, va bd nhd 1085 ma Iuu trir mdt hodc nhiéu bang ma 1086 (vi du, bang
mi LB LSP, bang ma HB LSP, bang ma hinh dang d6 loi HB, bang ma khung do loi
HB, v.v.). Mot hodc nhidu bang ma 1086 nay c6 thé bao gdm cac ACB, FCB, hoic ca
hai. Theo phuong 4n minh hoa, bd ma hda tiéng no6i 1087 nay 1a bo ma hoa 116 trén
Fig.1 va/hodc bd ma hoa 500 trén Fig.5, bo gidi ma tiéng no6i 1088 nay 1a b giai ma
126 trén Fig.1 va/hoac bd giai ma 600 trén Fig.6, va by nhd 1085 bao gém bo dém khtr
bién thién tré 129 trén Fig.1, va bdo nhé dung chung 530 trén Fig.6, va/hodc b dém
khtr bién thién tré 610 trén Fig.6. Theo cac phuong an khac, bd ma hoa tiéng noi 1087
va/hodc bd gidi ma tiéng n6i 1088 c6 thé & ngoai bd xit 1y thir hai 1088 (vi du, c6 thé
duoc bao gdm trong bd xtr 1y thir nhat 1010 hodc trong bd xtr ly hodc khéi phéan ctng
khéc). BO ma hoa tiéng noi 1087 va bod giai ma tiéng noi 1088 cé thé duoc thuc hién
thong qua phan cimg chuyén dung (vi du, hé mach), béi bo xt ly thyc thi cac 1énh dé
thuc hién mot hoac nhiéu tac vu, hoic to hop cua ching. Vi dy, bd nhé 1032 hodc bd

nhé 1085 ¢6 thé 1a thiét bi bod nhé, chéng han nhu bd nhé truy cép ngﬁu nhién (random
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access memory - RAM), bd nhé truy cip ngiu nhién tir tré (magnetoresistive random
access memory - MRAM), MRAM truyén momen quay (spin-torque transfer MRAM -
STT-MRAM), bo nhé nhanh, bd nhé chi doc (read-only memory - ROM), bd nh¢ chi
doc 1ap trinh dugc (programmable read-only memory - PROM), by nhé chi doc 1ap
trinh dugc x6a duoc (erasable programmable read-only memory - EPROM), b nhé
chi doc lap trinh dugc x6a dugc bﬁmg dién (electrically erasable programmable read-
only memory - EEPROM), thanh ghi, dia cung, dia thao lép duoc, hodc bd nhd dia
quang (vi du, bd nhé chi doc dia nén (compact disc read-only memory - CD-ROM),
dia video sé (digital video disc - DVD), dia blu-ray, v.v.). Thiét bi bd nhé nay c6 thé
bao gém c4c 1énh (vi duy, cac 1énh 1060) ma khi dugc thyc thi béi may tinh (vi du, bd
xtr ly tht nhat 1010 va/hodc bd xir ly thir hai 1080), khién cho mdy tinh thuc hién céc

thao tac khac nhau dugc md ta ¢ day.

Fig.10 ciing thé hién bd diéu khién hién thi 1026 ma dugc ghép ndi véi bd xur
Iy tha nhit 1010 va v6i man hién thi 1028. B6 ma hoa/bd giai ma (CODEC) 1034 ¢6
thé duoc ghép ndi v6i bd xur Iy thir nhat 1010 va véi bd xtt 1y thir hai 1080, nhu dugc
thé hién trén hinh v&. Loa 1036 va micro 1038 ¢6 thé dugc ghép ndi véi CODEC 1034,
Theo phuong 4n cu thé, CODEC 1034 1a thanh phan ngoai vi xir Iy 4m thanh tuong tu.
Vi dy, CODEC 1034 ¢6 thé thyc hién diéu chinh d loi twong ty va thiét 1ap tham sb
cho cdc tin hiéu nhan duoc tor micro 1038 va cac tin hi€u dugc truyén dén loa 1036.
CODEC 1034 ciing c6 thé bao gdm céc bd chuyén ddi tuong tu - s6 (analog-to-digital
- A/D) va sb - tuong tu (digital-to-analog - D/A). Trong vi du cu thé, CODEC 1034
cling bao gbm mét hodc nhiéu bd diéu bién va bd loc xir 1y tin hidu. Theo céc phuong
an duoc chon, CODEC 1034 bao gdbm bd nhd dé dém dir liéu ddu vao nhan duge tir

micro 1038 va dém dit liéu dau ra ma dugc cung cap dén loa 1036.

Fig.10 ciing biéu thi rang bd diéu khién khong day 1040 c6 thé duoc ghép ndi
v6i b xir 1y thir nhat 1010 va véi angten 1042. Theo phuong 4n cu thé, bd xtr ly thi
nhat 1010, bd xt 1y thtr hai 1080, bd diéu khién hién thi 1026, bd nhé 1032, CODEC
1034, va bo didu khién khong day 1040 dugc bao gdm trong thiét bi hé théng trong goi
hodc hé thdng trén chip (vi du, modem tram di dong (mobile station modem - MSM))
1022. Theo phuong 4n cu thé, thiét bi dau vao 1030, ching han nhu man hinh cam tng

va/hodc ban phim, va ngudn dién 1044 dwoc ghép ndi véi thiét bi hé thdng trén chip
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1022. Hon nira, theo phuong an cu thé, nhu dugc thé hién trén Fig.10, man hién thi
1028, thiét bi dau vao 1030, loa 1036, micro 1038, Angten 1042, va ngudn dién 1044
ndm ngoai thiét bi hé théng trén chip 1022. Tuy nhién, m&i man hién thi 1028, thiét b
dau vao 1030, loa 1036, micro 1038, dngten 1042, va ngudn dién 1044 c6 thé dugc
ghép ndi voi mot hodc nhiéu bod phén cta thiét bi hé théng trén chip 1022, chéng han

nhu giao dién hodc bd diéu khién.

Két hop véi cac phuong an da mo ta, thiét bi dugc bdc 10 ma bao g6m phuong
tién nhan khung 4m thanh tha hai, trong d6 khung 4m thanh thr hai nay theo sau
khung 4m thanh thtr nhét trong tin hiéu Am thanh. Khung am thanh th{r hai bao gdm sb
luong bit tht nhit dugce phan b cho thong tin ma hoa so cap két hop v6i khung 4m
thanh tht hai, s6 luong bit thir hai dugc phan bd cho thong tin ma hoa du két hop véi
khung am thanh thé nhat, va chi béo loai khung ctia khung 4m thanh thir nhat. Vi du,
phuong tién nhén nay c6 thé bao gdm bo thu 128 trén Fig.1, dngten 1042 trén Fig.10,
bo didu khién khong day 1040 trén Fig.10, mot hogic nhiéu thiét bi dugc tao ciu hinh
dé nhan khung am thanh, hodc td hop bét ky cua chung. Thiét bi nay ciing nay bao
gém phuong tién x4c dinh, dua trén chi bdo, sb luong bit thr hai cua khung 4m thanh
thtr hai ma dugc phan bd cho thong tin ma hoa du két hop vé6i khung 4m thanh th@r
nhét. Vi du, phuong tién xic dinh nay c6 thé bao gdm bo xir ly 122 trén Fig.1, bd giai
ma 126 trén Fig.1, bd giai ma 600 trén Fig.6, bo xut ly thir nhit 1010 trén Fig.10, bo xtr
Iy thr hai 1080 trén Fig.10, bd giai ma tiéng n6i 1088 trén Fig.10, mot hogc nhiéu thiét
bi duoc tao cAu hinh dé x4c dinh sb bit duoc phan bd cho thong tin ma hoa du, hodc td
hop bat ky ctia chiing. Thiét bi nay cling bao gdm phuong tién giai ma khung Am thanh
thr nhét dua trénb thong tin ma héa du. Vi dy, phuong tién gidi ma nay co thé bao gdm
bo giai ma 126 trén Fig.1, by giai ma 600 trén Fig.6, b xu ly thu nhét 1010 trén
Fig.10, bo xtr ly thtr hai 1080 trén Fig.10, b0 giai ma tiéng néi 1088 trén Fig.10, mot
hodc nhiéu thiét bi dugc tao cAu hinh dé giai ma khung 4m thanh dya trén thong tin ma
hoéa du, hodc t6 hop bat ky ctia chiing.

Thiét bi thtr hai duge boc 16 ma bao gdm phuong tién ma héa khung 4m thanh
thtr nhét va khung 4m thanh thtr hai cua tin hiéu 4m thanh, trong d6 khung 4m thanh

thr hai theo sau khung 4m thanh thir nhat trong tin hiéu 4m thanh. Vi dy, phuong tién

ma hoa nay c6 thé bao gdbm bd mi hoa 116 trén Fig.1, bd ma héa 500 trén Fig.5, bd xtr

-33-



29066

ly thu nhit 1010 trén Fig.10, b x ly thir hai 1080 trén Fig.10, b mé& hoa tiéng noi
1087 trén Fig.10, mot hogc nhidu thiét bi dugc tao ciu hinh @& ma héa khung 4m
thanh, hodc t6 hop bat ky ciia ching. Thiét bi nay ciing c6 thé bao gdm phuong tién
xac dinh, dua trén loai khung ctia khung am thanh thtr nhét, sb luong bit thu nhét cua
khung am thanh th{r hai dé phan b6 cho thong tin ma hoa so cip két hop v6i khung 4m
thanh thtr hai va s6 luong bit tht hai ciia khung 4m thanh thir hai & phan bd cho thong
tin ma hoa du két hop voi khung 4m thanh tha nhét. Vi dy, phuong tién xac dinh nay
c6 thé bao gdbm bo xtt Iy 112 trén Fig.1, bd ma hoa 116 trén Fig.1, bd ma hoéa 500 trén
Fig.1, bd xtr Iy thir nhat 1010 trén Fig.10, bo xtt Iy thir hai 1080 trén Fig.10, b ma héa
tiéng no6i 1087 trén Fig.10, mot hodc nhiéu thiét bi duoc tao cAu hinh dé xac dinh cac
bit duoc phan bd cho thong tin ma hoéa so cAp va cho thong tin ma héa du, hodc t6 hop
bét ky ctia ching. Thiét bi nay cling ¢ thé bao gdm phuong tién truyén khung am
thanh tht nhit va khung 4m thanh tht hai dén thiét bj dich. Khung &m thanh th{ hai
bao gdm sb lwong bit thir nhét ctia thong tin ma héa so cip, sd luong bit thi hai cua
thong tin ma hoa du, va chi bdo loai khung cua khung 4m thanh thi nhét. Vi du,
phuong tién truyén nay c6 thé bao gdm bd phét 118 trén Fig.1, dngten 1042 trén
Fig.10, bd didu khién khong day 1040 trén Fig.10, mot hodc nhidu thiét bi dugc tao

cAu hinh dé truyén khung 4m thanh, hoic t6 hop bat ky ctia ching.

Ngudi ¢6 hiéu biét trung binh trong linh vuc ky thuét nay hiéu ring cac khdi
logic, mddun, mach, va cac budc thuit toan minh hoa khac nhau dugc md ta cung véi
cac phuong an dugc bdc 16 trong ban mod ta nay co thé duoc thue hién dudi dang phin
ctng, phdn mém may tinh duoc thyc hién bang thiét bi xtt Iy ching han nhu b xt 1y
phén cung, hodc td hop bét ky ctua chung. Céc bd phén, khdi, cAu hinh, médun, mach
va buéc minh hoa khac nhau d3 dugc md ta nhu trén thuong la theo chirc ning cua
ching. Viéc chtic nang dé dugc thyuc hién dudi dang ph?m cung hay phﬁn mém thyc thi
la phu thudc vao ing dung cu thé va rang budc thiét ké 4p dung cho toan bd hé théng.
Ngudi ¢6 hiéu biét trung binh trong linh vuc ¢6 thé thuc hién chirc ning dugc mo ta
theo nhidu cach khac nhau dbi v6i timg tng dung cu thé, nhung céac quyét dinh thuc

hién nay khéng nén dugc hi€u la lam chéch ra khoi pham vi cua sang che.

Céc budc ctia phuong phap hodc thuit toan dugc mo ta cung véi cac phuong an

duoc bdc 10 & day co thé dugc thuc hién truc tiép trong phén cung, trong mddun ph?ln
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mém duge thuc thi bai bd xir ly, hodc trong td hop cuia ca hai. Modun phﬁn mém ¢6
thé nam trong thiét bi bo nhd (vi duy, thiét bi luu trir doc duoc bf?mg may tinh hodc doc
duoc bang bd xir 1y), ching han nhu RAM, MRAM, STT-MRAM, bd nhé nhanh,
ROM, PROM, EPROM, EEPROM, thanh ghi, dia ciing, dia thdo lép dugc, hodc bd
nh¢ dia quang. Thiét bi bd nhé lam vi du dugc ghép ndi v6i bd xit 1y sao cho bd xur Iy
c6 thé doc thong tin va ghi thong tin vao thiét bi bd nhd nay. Theo cach khac, thiét bi
bd nhé co6 thé duogc tich hop vao bd xir Iy. Bo xit ly va vét ghi ¢6 thé ndm trong ASIC.
ASIC ¢6 thé nam trong thiét bi dién toan hodc dau cudi nguoi dung. Thay vao do, bo
xt ly va phuong tién luu trit c6 thé ton tai dudi dang cac bo phan ro1i rac trong thiét bi
dién toan hoac dau cudi nguodi dung. Thiét bi luu trir doc duogc b.%mg may tinh hodc doc

duoc bing bo xir Iy khong phai 1a tin hi¢u.

Phan mo ta trén cla cac phuong dn dugc boc 10 duge dua ra nham gitp ngudi
c6 hiéu biét trung binh trong linh vurc nay thuc hién hodc st dung céc phuong an duoc
boc 16 ndy. Cac cai bién khac nhau dbi v6i cac phuong 4n nay s& Ia hién nhién véi
ngudi ¢6 hiéu biét trung binh trong linh vuc nay, va cac nguyén ly chung dugc dinh
nghia & day c6 thé dugc dp dung cho cac phuong 4n khdc ma khong ndm ngoai pham
vi ctia sang ché. Do do, sang ché khong bi gi¢i han & céc phuong én dugc trinh bay &
ddy, ma 1a nhdm c6 dugc pham vi rong nhét phi hop véi cac nguyén ly va diu hiéu

mdi nhu duge xac dinh bdi cac yéu cau bao hd sau day.
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YEU CAU BAO HO
1. Phuong phap ma hoa khung, phuong phap nay bao gdm cac bude:

ma hoa khung am thanh thu nhét ctia tin hiéu Am thanh & bd ma hoa cua thiét bi
mdy tinh thr nhat, khung 4m thanh thi nhét ¢6 loai khung ma phan loai khung 4m
thanh tht nhit vao mot trong sd nhiéu loai gbm khung tiéng néi hiru thanh, khung v
thanh, khung chuyén tiép 4m thanh, va khung ché d6 hdn hop gdm ca thong tin bang

ma thich Ging va thong tin bang ma c¢d dinh;

truyén khung am thanh thir nhét tir thiét bi may tinh thir nhat dén thiét bi may
tinh thr hai;

xac dinh, dua vao loai nao trong s6 nhiéu loai ma loai khung ctia khung am
thanh thir nhit phan loai khung 4m thanh thir nhét, sb luong bit thir nhat ciia khung Am
thanh thir hai dé phan bd cho thong tin ma héa so cép két hop véi khung Am thanh thu
hai va sb luong bit thir hai ciia khung 4m thanh thir hai dé phan bd cho thong tin ma
hoa du két hop v6i khung 4m thanh thir nhét, trong d6 khung am thanh tht hai theo

sau khung am thanh tht nhét trong tin hiéu 4m thanh;

ma hoa khung 4m thanh tha hai, trong d6 khung am thanh tht hai nay bao gdm
s6 luong bit thir nhét ciia thong tin ma héa so cép, s6 lugng bit thir hai ctia thong tin

ma hoa du, va chi bao loai khung ctia khung am thanh thu nhat; va
truyén khung 4m thanh thir hai tir thiét bi may tinh thir nhat dén thiét bi may
tinh thir hai.

2. Phuong phép theo diém 1, trong d6 chi bao loai khung cia khung 4m thanh thtr

nhét dugc bao gdm trong ba bit cudi ciing ctia khung 4m thanh thir hai.
3. Phuong phép theo diém 1 hodc diém 2, trong d6 thong tin ma hoa du bao gbm chi
bao hinh dang do loi két hop véi hinh dang d6 1gi dai cao cua khung 4m thanh thu
nhét, va phuong phap nay con bao gém budc thiét 14p gié tri cta chi bdo hinh dang do
loi dua trén mot hodc nhiéu yéu t trong sb:

1) tuong quan gitta phin dai cao cia khung 4m thanh thtr nhét va phan dai

cao cua khung am thanh thtr hai; va
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i1) khoang céach giita chi s6 bang ma thi nhét két hop véi hinh dang do loi
dai cao cua khung 4m thanh thtr nhét va chi s& bang ma tht hai két hop v6i hinh

dang dd loi dai cao ctia khung d4m thanh tha hai.

4. Phuong phéap theo diém bét ky trong s6 cac diém trén, trong d6 thong tin ma hoa du
bao gdm chi bao khung dd loi dai cao két hop vai khung do lgi dai cao cta khung 4m

thanh thir nhét.

5. Phuong phép theo diém 4, phuong phép niy con bao gdm it nhat mot trong sb céac

budc sau:

i) khi khung am thanh thtr nhét 14 khung vo thanh, thiét 14p chi bao khung
d6 loi dai cao & chi s6 bang m3; va
ii) khi khung 4m thanh tht nhét khong phai 1a khung vo thanh, thiét 1ap chi
bao khung d¢ loi dai cao vé gia tri chi bao liéu khung dd lgi dai cao cta khung
am thanh thtr nhét c¢6 twong Ung vé6i chi sé bang ma trong phén thir nhit clia
bang ma ma tuong ng véi céac chi s6 bang ma cao hodc trong phén thtr hai cia
bang ma ma tuong ing vdi cac chi s6 bang ma thap.
6. Phuong phép theo diém bat ky trong s6 cac diém trén, trong d6 thong tin ma hoa du
bao gdm chi bao cip phd vach (line spectral pair - LSP) dai cao két hop vé6i cac LSP
dai cao cta khung am thanh th@ nhat, phuong phap nay con bao gbm thiét lap gid tri
cua chi bao LSP dai cao dua trén mot hoac nhiéu yéu td trong sb:
d6 bién dang phd gitta khung 4m thanh tht nhét va khung 4m thanh thi hai; va
khoang cach gitta chi sb bang ma thir nhét két hop véi cac LSP dai cao cua
khung 4m thanh thir nhét va chi sé bang ma tht hai két hop véi cac LSP dai cao cua
khung am thanh thtr hai.
7. Phuong phép theo diém bat ky trong s6 cac diém tir 1 dén 5, trong d6 thong tin ma
hoéa du bao gdm chi bao cip phd vach (LSP) dai cao két hop véi cac LSP dai cao cua
khung am thanh th& nhit, phuong phap nay con bao gdm budc:

xé4c dinh hiéu sé giita cac LSP dai cao ciia khung Am thanh tha nhét va cac LSP

dai cao cta khung 4m thanh thi hai; va

thiét 14p gia tri cia chi bao LSP dai cao dua trén hiéu s6 nay.
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8. Thiét bi ma hoa khung bao gdm:
bd ma héa dugc tao céu hinh dé:

ma hoa khung 4m thanh thir nhét cta tin hiéu 4m thanh, khung 4m
thanh th@ nhit c6 loai khung ma phén loai khung 4m thanh th{ nhét vao
mot trong s6 nhiéu loai g6m khung tiéng noi hitu thanh, khung v6 thanh,
khung chuyén tiép 4m thanh, va khung ché do hdn hop gdm ca thong tin

bang ma thich ng va thong tin bang ma c¢b dinh;

xac dinh, dua vao mdt loai cu thé trong s6 nhiéu loai ma loai
khung cta khung 4m thanh thtr nhét phan loai khung 4m thanh tht nhét,
s6 luong bit thir nhat ctia khung Am thanh tht hai dé phéan bd cho thong
tin ma hoa so cdp két hop véi khung am thanh tht hai va s6 luong bit
thir hai cta khung 4m thanh tht hai dé phan bd cho thong tin ma hoéa du
két hop v6i khung am thanh thir nhét, trong d6 khung 4m thanh tht hai

theo sau khung 4m thanh tht nhat trong tin hi¢u 4m thanh; va

ma hda khung 4m thanh thir hai, trong d6 khung 4m thanh thir hai
nay bao gdm sb luong bit thir nhit cia thong tin ma héa so cip, sb luong
bit tht hai ctia thong tin ma hoa du, va chi bao loai khung cua khung 4m

thanh thir nhat; va

bd phat duoc tao cdu hinh dé truyén khung a4m thanh tht nhét va khung 4m

thanh th hai dén thiét bi dich.
9. Thiét bi theo diém 8, trong d6:

b6 ma hoa bao gdm hai dudng ma héa hoat dong song song, hai dudong mé hoa

nay bao gom duong ma héa so cap va duong ma hoa du, va

s& luong bit thir nhit cua thong tin ma héa so cép dugc tao ra béi duong ma hoa

so cAp, va
sé luong bit thir hai ctia thong tin ma héa du dugc tao ra béi duong ma héa du.

10. Thiét bi theo diém 8 hodc 9, trong d6 chi bo loai khung ctia khung 4m thanh tha

nhét duoc bao gdm trong ba bit cudi cling ctia khung 4m thanh thit hai.
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11. Thiét bi theo diém bét ky trong s cac diém tir 8 dén 10, trong d6 thong tin ma hoa
du bao gdm chi bao hinh dang do loi két hop v6i hinh dang do loi dai cao clia khung
am thanh tht nhat, va thiét bi nay con dugc tao cAu hinh dé thiét 1ap gid tri cta chi béo
hinh dang do loi dua trén mot hodc nhidu yéu tb trong sb:
1) tuong quan gitta phan dai cao clia khung 4m thanh tht nhit va phan dai
cao ctia khung 4m thanh thir hai, va
i) khoang cach gitra chi s6 bang ma thir nhét két hop vé6i hinh dang do loi
dai cao ctia khung 4m thanh thtr nhit va chi s6 bang ma thir hai két hop véi hinh
dang do loi dai cao cua khung am thanh th( hai.
12. Thiét bi theo diém bt ky trong s cac diém tir 8 dén 13, trong d6 thong tin ma hoa
du bao gdm chi bao khung d¢ loi dai cao két hop véi khung do loi dai cao cua khung
am thanh tht nhat.
13. Vat ghi doc dugc bing may tinh ¢ cc lénh dugc luu trit trén d6 ma khi duge
thuc thi bing may tinh s& khién cho mdy tinh thuc hién phuong phap theo diém bat ky

trong sO cac diém tur 1 dén 7.
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702

Nhén khung dm thanh thir hai tai by gidi m3, trong do khung am thanh th{r hai
dirmg sau khung 4m thanh thtr nhat trong t1n hiéu &m thanh va trong d6 khung am
thanh thir hai bao gdm sb lugng bit thir nhét duoc phan bd cho théng tin ma héa so
cAp két hop véi khung am thanh thit hai, s6 lugng bit thir hai dugc phan bd cho
thong tin ma hoéa du két hop véi khung am thanh thi nhat va bd chi bao loai khung
ctia khung 4m thanh thir nhét

l 7~ 704

Luu trit khung 4m thanh thir hai trong bé dém chéng bién thién tr&

706

Tinh trang x6a
khung cho khung

Yes am thanh tha
nhat? No
708 ~
Xé4c dinh, dya trén bd chi bao, sb Ve 712
lugng bit thr hai ctia khung &m X

thanh th{r hai ma dugc phan bd Giai ma khung 4m thanh thir nhét

cho thong tin ma hoéa du két hop
véi khung 4m thanh thir nhét

710\

Giai ma khung 4m thanh tht nhét
dua trén thong tin ma hoéa du

dua trén thong tin mé héa so cap
trong khung 4m thanh thir nhét

/714

Xac dinh, dya tren bd chi béo, sb
lugng bit thir nhit ctia khung 4 am
thanh thr hai ma dugc phan bo
cho thong tin ma héa so cip két
hop véi khung 4m thanh thr hai

| e

Giai md khung 4m thanh thir hai
duya trén thong tin ma héa so cép

FIG. 7
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Giai m3 khung 4m thanh thir nhat dya trén thong tin ma héa du

Tri s0,

Str dung dang d9 lgi dai cao cua khung a4m thanh
thir hai 1dm dang d9 lgi udc tinh cia khung 4m
thanh thir nhit

Tri s ctia bd chi
bao dang d6 lgi?

810

814

Tri sb
thtr hai =)

Str dung dang d lgi khong dbi 1am dang d¢ loi dai
cao udc tinh cia khung 4m thanh thir nhat

V. 822

Xéc dinh khung d9 lgi HB ctia khung 4m thanh thir
nhét bang céch st dung bd chi bao khung do lgi HB
1am chi s6 bang ma

~ S6 bit trong
bd chi bdo khung do
lgi HB?

<

>/ 820

824

Xac dinh khung d¢ lgi HB dua trén viéc truy cap
mot phan ciia bang ma duge chi bio boi B chi béo
khung d¢ loi HB

f832

St dung cac HB LSP cua khung am thanh thtr hai
lam cac HB LSP udc tinh cia khung 4m thanh thir
nhét

Tri s6 cia bd chi
bao HB LSP?

830

836

Tri sb tht hai

Xéc dinh cac HB LSP cta khung 4m thanh thir nhét
(ching han, khungN) bang cach nbi suy gitra cac HB
LSP cta khung am thanh thir hai (chang han,
khungw) va it nhit mét khung 4m thanh truée do
(chang han, khungN 1)

>
Co
b b1en dang
phd & trong
khoang ngudng?

838

834

\CKhéng —_—P

Xac dinh cac HB LSP ctia khung 4m thanh thir nhit
(chéng han, khungy) bang céch ngoai suy tir cac HB
LSP ctia nhidu khung 4m thanh trudc d6 (ching
han, khungx. va khungx.)

FIG. 8
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M3 héa va truyén khung 4m thanh thir nhét cua tin hiéu 4m thanh

l 904

X4c dinh, dya trén loai khung cta khung 4m thanh thir nhat s6 luong bit thir nhit ciia khung
&m thanh thir hai dé phan b6 cho thong tin ma héa so cap Kkét hop véi khung 4m thanh thir
hai, va s6 hm'ng bit thir hai cuia khung 4m thanh thir hai ¢ phan b cho thong tin ma héa du
két hop v6i khung 4m thanh thir nhét, trong d6 khung 4m thanh thir hai dimg sau khung 4m
thanh thir nhét trong tin hiéu 4m thanh

v 906

M4 héa khung 4m thanh thir hai, trong d6 khung 4m thanh th{r hai bao gdm s6 luong bit
thir nhit ctia théng tin ma héa so cép, sb luong bit thir hai cia thong tin m3 hoéa du, va bd
chi béo loai khung ctia khung 4m thanh thir nhat.

908

Thiét 14p tri s§ ctia bd chi bao dang d9 loi 1 bit dya trén sy tuong quan glua céc phan
HB cia cac khung 4m thanh thir nhét va thir hai va/hodc khoang céch glua cac chi so
bang ma két hop vdi cac dang d6 loi HB cua céc khung am thanh thir nhit va thir hai

910

Phén b s6 luong bit cu thé cho bo chi béo khung do6 loi HB duya trén viéc khung 4 am
‘thanh thir nht c6 phai 12 khung v0 thanh hay khong va thiét 18p c4c bit dugc phan bd
cho trj s6 cu thé dva trén bang ma

/912

Thiét lap tri sb cua bd ch1 bao HB /s 914

LSP 1 bit dua trén d6 bién dang phd X4c dinh hidu sb (chéng han, denta)
gitta cic khung dm thanh thtr nhat va gifta cac LSP dai cao cia cdc khun
thir hai va/hodc khoang cach gura céc am thanh thit nhat va thit hai va thidt

chi s6 bang ma ket hop véi cac HB 1ap tri sb ctia bd chi bao HB LSP dya
LSP cuia cac khung 4m thanh thir nhit ! trén hidu sé nay

va thr hai
l s 916

Truyén khung 4m thanh thir hai

FIG. 9
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