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(57) Sang ché dé cap dén thiét bi ma hoa am thanh, thiét bi giai ma am thanh, hé théng tao
ra dong bit am thanh dugc ma hda va giai ma dong bit am thanh dugc ma hoa, phuong
phap van hanh b giai mé va phuong phap van hanh by ma héa. B6 mé hoa am thanh duoc
tao cau hinh de tao ra dong bit &m thanh dugc maé hoa tir tin hi¢u &m thanh bao gbm céc
khung lién tlep, bd ma hoa kiém soat dai dong duoc tao cAu hinh dé tao ra dong bit kiém
soat dai dong dugc mad hoa tir day kiém soat dai dong tuong ung vai tin hiGu &m thanh va
bao gom cac khung kiém soat dai dong lién tlep, trong do tung khung kiém soat dai dong
trong s6 cac khung kiém soat dai dong bao gobm mot hodc nhiéu diém nat, trong d6 timg
diém nut trong sé6 mot hodc nhiéu diém nut bao gém thong tin do khuéch dai cho tin hiéu
am thanh va thong tin thoi gian biéu thi thoi diém thong tin do khuéch dai trong ing voi;
trong d6 bo ma hoa kiém soat dai dong dugc tao cau hinh theo cach ma dong bit kiém soat
dai dong dugc ma hoa bao gdm, dbi vai timg khung kiém soét dai dong trong s6 cac khung
kiém soat dai dong, phan dong bit tuong ng; trong d6 bo ma hoa kiém soat dai dong dugc
tao cAu hinh dé chay tién trinh dich chuyén, trong d6 mot hodc nhleu diém nut trong sd cac
diém nat cia mot khung kiém soat dai dong tham chiéu trong sd cac khung kiém soat dai
dong duoc lya chon lam diém nat dich chuyén, trong do sy biéu dién bit cua tung diém nat
dich chuyén trong s6 mot hodc nhiéu diém nut dich chuyén cua mot khung kiém soat dai
dong tham chiéu duoc dit vao phan dong bit tuong Umg voi khung kiém soat dai dong
duang sau mot khung klem soat dai dong tham chiéu, trong do su biéu dién bit cua ting
diém nat con lai trong s cac diém nat cia mot khung kiém soat dai dong tham chiéu trong
s0 cac khung kiém soat dai dong dwgc dit vao trong phan dong bit tuong tng véi mot
khung kiém soat dai dong tham chiéu.
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Linh vie k§ thuét dwoc dé cip

Kiém so4t dai dong (Dynamic range control - DRC) trong ngit canh séng ché nay
dé cap dén k¥ thut xr Iy tin hiéu s dé giam dai dong cta cAc tin hiéu 4m thanh theo
cach dugc kiém soat [1]. Sy giam mong mudn ciia dai dong dat du:gc bang cach gidm
muc cua cac thanh phén 4m to va/hodc khuéch dai cac phén diu cta céc tin hi€u am
thanh.
Tinh trang k¥ thuit ciia sang ché

Ung dung dién hinh ctia DRC 1a @& 1am thich tng céc dic tinh dong cua tin hi¢u
4m thanh v6i méi truong nghe. Vi du, khi nghe nhac trong méi trudng 6n a0, dai dong
can duoc giam dé tinh dén su khuéch dai toan bo tin hidu ma khong din tin hiéu duoc
khuéch dai thu duoc vao viée cit. Trong trudng hop nady, cic dinh tin hiéu cao cin
dugc lam gidm, vi du bﬁng bd gidi han. Ngoai ra, cac thanh phﬁn tin hiéu diu can dugc
khuéch dai trong Gmg véi cac phan to dé cai thién d6 ro cla chung trong moi trudng
nghe n ao.
Tai liéu tham khado
[1]  D. Giannoulis, M. Massberg, J. D. Reiss, “Digital Dynamic Range Compressor
Design — A Tutorial and Analysis” J. Audio Engineering Society, Vol. 60, No. 6, June
2012. in
Ban chit k§ thuit ciia sang ché

Muc dich cua séng ché 1a @ xuit khai niém duoc ning cao ddi véi viec kiém
so4t dai dong trong ngit canh truyén am thanh.

Muc dich nay dat dugc boi thiét bi ma hoa 4m thanh bao gém:

bd ma hoa 4m thanh duoc tao cdu hinh dé tao ra dong bit 4m thanh duoc ma héa
tir tin hiéu 4m thanh bao gdm c4c khung 4m thanh lién tiép;

bd ma hoa kiém soat dai dong duoc tao cAu hinh dé tao ra dong bit kiém soat dai
dong duoc ma hoa tir ddy kiém soat dai dong twong tng véi tin hiéu 4m thanh va bao
gdm céc khung kiém soat dai dong lién tiép, trong d6 timg khung kiém soat dai dong

trong sO cac khung kiém soat dai dong bao gom mot hodc nhicu diém nut, trong do
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timg diém nut trong s& mot hodc nhidu diém nit bao gdm thong tin dd khuéeh dai cho
tin hiéu 4m thanh va théng tin thoi gian biéu thi thoi diém thong tin d6 khuéch dai
tuong ung véi;

trong d6 bd ma hoa kiém soat dai dong duoc tao ciu hinh theo cach ma dong bit
kiém soat dai déng duoc mi héa bao gdm, dbi vé6i timg khung kiém soat dai dong
trong sb cac khung kiém soat dai dong, phan dong bit trong ung;

trong d6 bd ma héa kiém soat dai dong dugc tao cdu hinh dé chay tién trinh dich
chuyén, trong d6 mot hodc nhiéu diém nut trong s6 cac diém nut cua mot khung kiém
soat dai dong tham chiéu trong sb céac khung kiém soat dai dong dugc lya chon 1am
diém nut dich chuyén, trong d6 su biéu dién bit cia timg diém nut dich chuyén trong
s6 mot hodc nhiéu diém nut dich chuyén_cﬁa mot khung kiém so4t dai dong tham chiéu
dugc dat vao tfong phan dong bit trong tng v6i khung kiém soat dai dong dung sau
mot khung kiém so4t dai dong tham chiéu, trong d6 su bidu dién bit cia timg diém nut
con lai trong s6 cac diém nut cia mot khung kiém soét dai dong tham chiéu trong s
cac khung kiém so4t dai déng dugc dat vao trong phin dong bit twong tmg v6i mot
khung kiém soat dai dong tham chiéu.

Sang ché ciing huéng dén truong hop truyén 4m thanh st dung ma hoéa tin hiéu
4m thanh, trong d6 thong tin d6 khuéch dai khong dugc ap dung truc tiép cho tin hidu
4m thanh, ciing khong duoc ma héa va truyén cing véi tin hiéu 4m thanh dugc ma
héa. Tai bd gidi mé, ca tin hiéu am thanh va thong tin do khuéch dai c6 thé duge giai
mi va théng tin d6 khuéch dai c6 thé dugc 4p dung cho tin hiéu 4m thanh twong ng.
Nhu dugc giai thich chi tiét hon dudi day, sang ché dat duoc sy ma hoa hiéu qué thong
tin d6 khuéch dai. Chinh xac hon 1 tranh dugc céc dinh tbc do bit trong dong bit kiém
soat dai dong dugc ma hoa.

Quy trinh 4p dung kiém soat dai dong cho tin hiéu 4m thanh c6 thé dugc bidu
dién béi phép nhan don gian cia tin hiéu 4m thanh x(k) v6i tri s6 d6 khuéch dai bién
thién theo thoi gian g(k):

y(k) = g(k)x(k) | (D

trong d6 k biéu din chi sb thoi gian mAu. Tri sé cua dd khuéch dai g(k) c6 thé
dugc tinh toan, vi du duwa trén phép uéc lugng ngin han ciia cin quin phuong cua tin

hiéu am thanh x(k). Chi tiét hon vé chién lugc dé xac dinh céc tri s6 do khuéch dai phu
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hqp dugc thao luan trong tai liéu [1]. Trong phan sau ddy, ching ta s& dé cap dén do
khuéch dai bién thién theo thdi gian g(k) nhu ddy do khuéch dai.

Trong phan sau day, viéc mi hoa cac day do khuéch dai kiém soat dai dong s&
dugc giai thich. Thtr nhat, ddy d6 khuéch dai kiém soat dai dong dugc chia thanh cai
dugce goi 1a cac khung kiém soat dai dong cua cac miu do khuéch dai, chtra sb luong
c¢b dinh cac mau d6 khuéch dai. Théng thudng, kich thu-('rc khung theo thoi gian ddi
v6i cac khung kiém soét dai dong duoc chon bang véi kich thude theo thoi gian cta
khung 4m thanh ctia bd ma hoéa 4m thanh twong tng. Trong timg khung kiém soat dai
dong, cai duoc goi 1a cac diém nit duoc lwa chon, tét hon 13 trén mang luéi thoi gian
ddng nhit

Viéc gisn cach mang lu6i ndy xé4c dinh d6 phan giai thoi gian c6 thé sir dung cao
nhét, tic 13, khoang cach cuc tiéu trong cac mu giira hai diém nat bang véi cac mau
c6 d6 phan giai thoi gian c6 thé sir dung cao nhit. Timg diém nut duoc biéu dién boi vi
tri mau trong khung kiém soat dai dong, thong tin do khuéch dai, c6 thé dugc biéu dién
nhu trj s& d0 khuéch dai, d6i vai vi tri d6 va thong tin tiy chon vé d6 dbc cua cac tri sb
d6 khuéch dai tai cac vi tri diém nut. Phan thao luan sau day sé 14 hitu ich dé x4c dinh
sb lugng cuc dai cia cac diém nut c6 thé dugc lua chon trong mot khung.

B6 mi hoa kiém soat dai dong ma hoa thong tin d6 khuéch dai tir cac diém nit,
vi du, bang cach st dung cac tri s6 chénh 1éch duoc lugng tir hoa ciia cac cip diém nuat
d6 khuéch dai lién tiép. Tai b giai ma, day do khuéch dai ban diu duoc khoi phuc tht
nhat c6 thé bang cach sir dung phép ndi suy ham ndi truc hoiic phép ndi suy tuyén tinh
dua trén thong tin duoc truyén cia cac diém nut (tri s d6 khuéeh dai, vi tri mau trong
khung kiém soat dai dong, va thong tin d6 déc néu c6 thé 4p dung duoc).

Phuong phap hiéu qua dé ma hoa day d6 khuéch dai kiém soat dai dong 1a dé sir
dung trj s6 dugc lugng tir hoa ciia chénh 1éch db khuéch dai (dién hinh 14 theo dB) cia
céc cip diém nit lién tiép, cling nhu chénh 1éch thoi gian ciia cac vi tri mau ciia céc
diém nut nay trong khung kiém soat dai déng dwoc xem xét. Thong tin d6 dbc thuong
khong dugc biéu dién nhu chénh léch giita hai diém nut. Vi khong c¢6 diém nut dimg
trude d6i voi diém nht thir nhéat trong khung nén tri sé d6 khuéch dai ciia n6 khong
duoc ma hoéa theo cach khac nhau, nhung céc tri s6 dugc ma hoa rd rang. Chénh léch
thoi gian cia diém ndt thir nhat thuong dwoc xac dinh nhu d6 18ch véi vi tri bt dau

cua khung kiém soat dai dong.
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B6 ma héa sau d6 co thé gan tr ma ¢ dinh, vi du coa bang Huffman dugc xac
dinh trudc (bang ma), cho mdi trong s d6 khuéch dai va chénh 1éch thoi gian cia cac
cap diém nut.

Tai bd giai ma kiém soét dai dong, dong bit kiém soat dai dong dugc giai ma va
thong tin lién quan (tri s& @6 khuéch dai, vi tri mau trong khung kiém soat dai dong, va
thong tin do dbc néu co thé ap dung dugc) tai céc vi tri cla céc diém nut dugc truyén
dugc khoi phuc. Céc tri s6 d6 khuéch dai dbi véi cac mau do khuéch dai con lai trong
khung thu dugc bang cach ndi suy gifta cac cap diém nut duoc truyén va dugc giai ma.
Phép ndi suy céd thé dugc dya trén ham ndi truc néu thong tin d6 dbc cua cac diém nuat
d6 khuéch dai da duogc truyén hodc, ngoai ra, st dung phép noi suy tuyén tinh néu chi
cac chénh 1éch d6 khuéch dai gifta c4c cap diém nut 13 c6 thé st dung va thong tin d6
ddc duge loai bo.

Theo nguyén tic, cic chudi bd ma héa/bd giai ma kiém soat dai déng c6 thé dugc
van hanh theo hai ché d6. Ché do duoc goi 1a ché d6 khung dy du dé cap dén truong
hop trong d6 sau khi giai ma dong bit kiém soat dai déng duoc nhan, tvong (mg véi
khung kiém so4t dai dong tham chiéu, do khuéch dai tai timg vi tri miu cta khung
kiém soat dai dong tham chiéu c6 thé duge x4ac dinh ngay 18p tirc sau phép ndi suy dua
trén cac diém nut duge giai ma. Pidu nay ham y 13 diém nut phai dugc truyén tai timg
duong bién khung, tic 13, tai vi tri mAu twong tng véi mau cudi ciing cia khung kiém
soat dai dong tham chiéu. Néu do dai khung‘ kiém soat dai dong 1a N, diéu nay c6
nghia 13 diém nit duoc truyén cudi cing phai dwoc dinh vi tai vi tri miu N trong
khung kiém soat dai dong tham chiéu.

Sang ché tranh dugc bét loi nay khi dugce dya trén ché do thtr hai, ma duoc dé
cap dén nhu "ché d6 do tré". Trong truong hop nay, khéng can thiét dé truyén diém
nut cho vi tri miu cubi cing trong khung kiém soat dai dong tham chiéu. Do d6, bo
giai ma kiém soat dai dong phai doi dé giai ma khung kiém so4t dai dong dimg sau
khung kiém soé4t dai dong tham chiéu dé thuc hién phép noi suy dugc yéu cu cla tat
ca céc tri s do khuéch dai sau diém nat cubi cing trohg khung kiém soét dai dong
tham chiéu. D6 14 vi thong tin cta diém nit thir nhat cia khung kiém soat dai dong
dung sau phai dugc biét & thuc hién phép ndi suy giita diém nut cudi ciing cta khung
kiém soat dai dong tham chiéu va diém nut thi nhét cia khung kiém soat dai dong

dung sau dé xac dinh tri s6 do khuéch dai & giira thong qua phép ndi suy.
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Thuc té, d6 tré gay ra bang cach sir dung ché d6 do tré dbi véi viéc ma hoa théng
tin kiém so4t dai dong khong phai 1a vn dé. Piéu nay 14 do cac bd ma héa-giai ma 4m
thanh thuong theo sau so d6 ma hoa kiém soat dai dong ciing dua ra do tré riéng cua
mot khung 4m thanh khi 4p dung sau d6 cdc buéc ma hda va gidi ma. Cac vi du quan
trong vé cac bd ma hoa-giai ma 4m thanh nay 1a ISO/IEC 13818-7, m4 héa 4m thanh
tién tién (MPEG-2 AAC), ISO/IEC 14496-3, tiéu phan 4 (MPEG-4 AAC), hoic
ISO/IEC 23003-3, phan 3, ma héa tiéng n6i va am thanh théng nhat (USAC). Céc so
d6 m3 hoéa 4m thanh nay yéu ciu khung 4m thanh tham chiéu va khung 4m thanh sau
khung 4m thanh tham chiéu dé tinh toan (st dung céu tric chdng l4p-cong) cac miu
4m thanh chinh x4c twong ing véi khung 4m thanh kiém soat dai dong.

La quan trong dé Iuu y ring s6 diém nut ducjc yéu cau dé 1am gan ding mot cach
thich dang day d6 khuéch dai kiém soat dai dong ban dau bién thién dang ké tir khung
kiém soat dai dong dén khung kiém soat dai déng. Piéu nay do thuc té 13 nhiéu diém
nit hon duge yéu cdu dé bidu didn d6 khuéch dai bién thién theo thdi gian cao hon so
v6i truong hop trong dé chi cac tri s d6 khuéch dai thay ddi chdm phai dugc ma hoa.
Su theo ddi nay ngu ¥ 13 téc do bit yéu cau dé truyén cac day d6 khuéch dai co thé
bién thién d4ang ké tir khung sang khung. Mot sé khung c6 thé yéu ciu sé lwong 16n
cac diém nut dé dugc ma héa, din dén cac dinh téc dd bit cao. Piéu néy'la khong
mong mudn, dic biét 13, khi tin hiéu 4m thanh va day d6 khuéch dai kiém soat dai
dong dugc truyén trong dong bit ndi bao gdm dong bit kiém soat dai dong duoc ma
héa va dong bit 4m thanh dugc ma héa, ma cin c6 hau hét tbc d6 bit khong ddi. Sau
do, dinh trong tdc d bit c6 lién quan dén kiém soat dai dong gidm tdc do bit co6 thé st
dung ddi v6i bd6 ma héa am thanh, ma thuong dan dén sy giam sut chét lugng 4m
thanh sau khi gidi ma. Tuy nhién, véi phuong phép theo tinh trang k¥ thudt hién thoi
d6i voi viec ma hoa cac ddy do khuéch dai kiém soat dai dong, su giam tde do bit co
lién quan dén kiém soét dai dong trong khung nhét dinh chi dat dwoc bang cach giam
sb diém nat duoc lua chon dé biéu dién day do khuéch dai trong khung dé. B0 khuéch

~dai nay c6 thé dan dén sai s6 16n giira day do khuéch dai ban dau va day d6 khuéch dai
dugc khoi phuc sau quy trinh giéi ma kiém soat dai dong. Sang ché khic phuc duoc
cac nhuge diém nay bang cach giam téc do bit & dinh clia dong bit kiém soat dai dong
duoc ma hoa ma khong ting sai sb giita diy kiém soat dai dong ban dau va day kiém

soat dai dong dugce khoi phuc.
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Trong phan nay, viéc mi hoa céac day d6 khuéch dai kiém soét dai dong theo sang
ché s& duoc biéu dién. Sang ché cho phép kiém soat tbe dd bit & dinh duogc yéu cau dbi
v6i khung kiém soé4t dai dong tham chiéu ma khong thay dbi day tdc d6 bit thu duoc
s0 v6i trudng hop trong d6 phuong phap dé xuat khong duge st dung. Phwong phép
dugc dé xuét khai thac do tré riéng cua mot khung dugc dua ra bdi cac bd ma héa am
thanh theo tinh trang k¥ thuét dé giam céc dinh cua sé diém nit trong mot khung bang
cach phan bd sy truyén cia mot s6 diém nat trong sé cac diém nut dén khung kiém
soat dai dong dimg sau tiép theo. Chi tiét v& phuong phap dugc d& xuit s& dugc thé
hién trong phan sau day.

Nhu dugc giai thich & trén, khi duoc td hop véi so dd ma héa 4m thanh dua ra do
tré khung lién quan dén d6 khuéch dai kiém soat dai dong, do khuéch dai kiém soat dai
dong duoc gidi ma bi tré boi mot khung trude khi duge 4p dung cho tin hiéu 4m thanh.
Piéu nay c6 nghia 1a cac diém nut cia khung kiém soét dai dong tham chiéu duoc ap
dung cho diu ra bo giai md 4m thanh hop 1é tai khung kiém soat dai déng dung sau
khung kiém so4t dai dong tham chiéu. Piéu nay ngu y 13 trong ché d6 d6 tré mic dinh,
1a da dé truyén cac diém nut ctia khung kiém soat dai dong tham chiéu cing véi cac
diém nit ciia khung kiém soat dai dong dimg sau khung kiém so4t dai dong tham chiéu
va 4p dung d6 khuéch dai kiém soat dai dong twong tng ma khong ¢ d6 tré truc tiép
vao tin hiéu diu ra 4m thanh twong ng tai bo gii ma.

Thuec té nay dugc khai thac theo sang ché dé giam sb lugng cuc dai cia cac diém
nut dugc truyén trong mot khung kiém soéat dai dong. Theo sang ché, mot sé diém nut
trong s cac diém nut cua khung kiém soat dai dong tham chiéu dugc dich chuyén dén
khung kiém soat dai dong dimg sau, ma c6 thé dugc thuc hién truéc khi ma hoa. S&
dugc thao ludn trong phin sau day, cac diém nut dich chuyén c6 thé "dung trudc"
diém nut thir nhét trong khung kiém soat dai dong dung sau chi dbi véi viéc ma héa
cac chénh 16ch d6 khuéch dai va thong tin do déc. Pdi v6i viéc ma hoa thong tin chénh
1éch thoi gian, phwong phép khac c¢6 thé dugc 4p dung.

Theo phuong an wu tién cta sang ché, tién trinh dich chuyén dugc khéi tao trong
truong hop sé diém nut cua khung kiém soat dai dong tham chiéu 16n hon gia tri
ngudng dugc xac dinh trude.

Theo phuong 4n uu tién cua sang ché, tién trinh dich chuyén duogc khéi tao trong

truong hop tong so diem nut cia khung kiém soét dai dong tham chiéu va so6 diem ntt
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dich chuyén tir khung kiém soat dai dong dimg truéc khung kiém soat dai dong tham
chiéu dé duoc dat vao trong phan dong bit trong tmg voi khung kiém soat dai dong
tham chiéu 16n hon gia tri nguong duoc xac dinh trude.

Theo phuong 4n wu tién ctia sang ché, tién trinh dich chuyén dwoc khéi tao trong
truong hop tdng sé diém nat ciia khung kiém soat dai dong tham chiéu va sb diém nut
dich chuyén tir khung kiém soat dai dong dimg trudc khung kiém soat dai dong tham
chiéu dugc dit vao trong phin dong bit trong tung v6i khung kiém soat dai dong tham
chiéu 16n hon sb diém nit cia khung kiém soat dai dong dimg sau khung kiém soat dai
dong tham chiéu.

Khéng phu thudc vao cac diéu kién ma tién trinh dich chuyén dugc khéi tao,
diém nut thir nhét cia khung kiém soat dai dong tham chiéu khong nén duoc dich
chuyén dén khung kiém so4t dai dong dimg sau vi tri sé ctia né can cho phép ndi suy
céc tri sb kiém soat d6 khuéch dai tai vi tri bt dau cua khung kiém so4t dai dong tham
chiéu. Hon nita, diém nut can dugc dich chuyén chi mot 14n dé tranh d6 tré khi gidi ma
dong bit.

Theo phuong 4n wu tién cta sang ché, thong tin thoi gian cia mot hoic nhidu
diém nat duoc biéu dién theo cdch ma mdt hoic nhiéu diém nit dich chuyén c6 thé
dugc nhin biét bang cach st dung thong tin thoi gian.

Theo phuong 4n wu tién ctia sang ché, thong tin thoi gian cia mot hodc nhidu
diém nit dich chuyén duoc biéu dién bang tdng chénh léch thoi gian tir vi tri bat dau
khung kiém soat dai dong ma diém nut twong tng thude vé dén vi tri theo thoi gian
cta diém nat tuong tng trong khung kiém soat dai dong ma diém nit trong tng thude
vé va tri s6 do 1éch 16n hon hodc béng kich thuée theo thoi gian cia khung kiém soat
dai dong ding sau khung kiém soat dai dong twong tng.

Theo phuong én uu tién cua séng ché, thong tin do khuéch dai cua sy biéu dién
bit ciia diém nut dich chuyén, ma & tai vi tri thir nhét ciia phan dong bit tuong tng véi
khung kiém soat dai dong dung sau khung kiém soat dai dong tham chiéu, dugc biéu
dién boi tri s6 d6 khuéch dai tuyét di va trong d6 thong tin d6 khuéch dai cia timg su
biéu dién bit trong s6 cac diém nut dich chuyén tai vi tri sau sy biéu dién bit cta diém
ndt, ma & tai vi trf thir nhit cia phan dong bit twong tng véi khung kiém soat dai dong
dung sau khung kiém soat dai dong tham chiéu, duoc biéu dién boi tri s6 do khuéch

dai lién quan bang véi chénh léch cua tri s6 do khuéch dai ctia su biéu dién bit cia
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diém nut dich chuyén tuong Gng va tri s6 do khuéch dai cua sy bidu dién bit cua diém
nat, ma dung trude sy biéu dién bit cia diém nat trong tng.

Theo phuong 4n wu tién cia sang ché, trong truong hop su biéu dién bit ciia mot
hodc nhiéu diém nut dich chuyén cua khung kiém soat dai dong tham chiéu dugc dat
vao trong phan dong bit twong Ung v6i khung kiém soat dai dong dimg sau khung
kiém soat dai dong tham chiéu, thong tin d6 khuéch dai cta sy biéu dién bit cia diém
nit cta khung kiém soat dai dong dimg sau tai vi tri thir nhét ciia phan dong bit twong
tmg v6i khung kiém soét dai dong ding sau khimg kiém soat dai dong tham chiéu sau
khi mdt hodc nhiéu vi tri ciia su biéu dién bit ciia mot hodc nhiu diém nut dich chuyén
duogc biéu din boi tri s6 d6 khuéch dai lién quan ma bing chénh 1éch tri s6 d6 khuéch
dai cua su biéu din bit cia diém nat twong tng va tri sé d6 khuéch dai cia su biéu
dién bit ctia diém nut dich chuyén, ma dung trude sy biéu dién bit cia diém nit twong
ung.

Theo phwong 4an wu tién cia sang ché, kich thudc theo thoi gian cia cac khung
4m thanh bang kich thuéc theo thoi gian cta cac khung kiém soét dai dong.

Theo phuong 4n wu tién cta sang ché, mot hodc nhiéu diém nit ciia mot trong sb
khung kiém soat dai dong duoc lya chon tir mang ludi thoi gian d@)ng nhét.

Theo phuong 4n wu tién cia sang ché, ting diém nut trong s6 mét hodc nhiéu
diém nit bao gdbm thong tin d6 déc.

Theo phuong an uu tién cla sang ché, bd ma hoa kiém soat dai dong duoc tao
cdu hinh dé& mi héa cac diém nat sit dung k¥ thuat mad héa entropy, nhu mi héa
Huffmam hoic ma hoéa sb hoc.

B6 ma hoa c6 thé gan tr ma ¢ dinh, vi du cua bang Huffman dugc xéc dinh
truge (bang ma), cho mgi trong s6 d6 khuéch dai va chénh 1éch thoi gian cua cic cdp
diém nut. Cac vi du vé cac bang Huffman phit hop dé ma héa céc chénh 1éch thoi gian

clia cac cip diém nit lién tiép 1an luot dugc dua ra trén Bang 1 va Bang 2.
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Béang 1: Vi du vé bang Huffman d6i v6i viéc ma héa cua cac chénh 1é€ch thoi gian cia

cac diém nat 46 khuéch dai DRC.

Kich thuéc tir ma Chénh 1éch thoi gian Chénh 1€ch thoi gian tDrcDelta
[céc bit] ma héa 4m 14p thé theo boi sé cua deltaTmin
1 | 0x000 nNodesMax
3 0x004 1
5 0x014+(a-2) a=[2..5]
6 0x030+(a-6) a=[6..13]
12 0xE00+(a-14) a=[14..2*nNodesMax-1]

‘Bang 2: Vi du vé bang Huffman d6i véi viéc ma hoa cac chénh 1éch thoi gian clia cac

diém nut d6 khuéch dai DRC , trong d6 Z=ceil(log2(2*nNodesMax))

Chénh 1éch thoi gian
Mahéa | Kichthuée |  theo bdi s ciia Dii;
deltaTmin
00 2 bit tDrcDelta = 1 1
{01,u} {2 bit, 2 bit} | tDrcDelta = yu+2 2..5
{10,u} {2 bit, 3 bit} | tDrcDelta = u+6 6...13
{11, u} {2bit, Z tDrcDelta = u+14 14...2*nNodesMax
bit}

Theo khia canh khac ctua séng ché, muc tiéu dat dugc béi thiét bi gidi ma am
thanh bao gdm:

bd giai ma 4m thanh dugc tao cAu hinh dé giai ma dong bit 4m thanh dugc ma
hoa dé tai tao tin hiéu 4m thanh bao gdm cac khung 4m thanh lién tiép;

bd giai ma kiém soat dai dong dwoc tao cdu hinh dé giai ma dong bit kiém soat
dai dong dugc mi hoéa dé tai tao day kiém soat dai d@ng"tuorng ung vai tin hi€u am
thanh va bao gdm céc khung kiém soat dai dong lién tiép;

trong d6 dong bit kiém soat dai déng dirqc m3 hoéa bao gém, dbi véi timg khung

kiém soat dai dong trong sd cac khung kiém soat dai dong, phan dong bit twong ung;
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trong d6 dong bit kiém soat dai dong dugc ma héa bao gdm sy biéu dién bit cia
cac nut, trong do6 timg su biéu dién bit ciia mot diém nut trong s6 cac diém nidt bao
gdm théng tin do khuéch dai dbi v6i tin hiéu 4m thanh AS va thong tin thoi gian biéu
thi diém theo thoi gian ma thong tin d6 khuéch dai twong tng véi;

trong d6 dong bit kiém soat dai dong dugc ma héa bao gdm sy biéu dién bit cua
cac diém nit dich chuyén duoc lua chon tir cac diém nut cua mot khung kiém soat dai
dong tham chiéu trong sé cac khung kiém soat dai dong, ma dugc dit vao phin dong
bit tuong tmg véi khung kiém soat dai dong dimg sau mot khung kiém soat dai dong
tham chiéu, trong d6 su biéu dién bit ctia timg diém nut con lai trong s6 cac diém nut
ctia mot khung kiém soat dai dong tham chiéu trong sé cac khung kiém soat dai dong
duoc dit vao trong phan dong bit trong tmg v6i mot khung kiém soat dai dong tham
chiéu; va

- trong d6 b giai ma kiém soat dai dong dugc tao chu hinh @ gidi ma sy biéu dién
bit cuia ting diém nut con lai trong sé cac diém nit con lai cia mot khung kiém soat
dai dong tham chiéu trong sb cac khung kiém soat dai dong dé tai tao timg diém nat
con lai cia mot khung kiém soat dai dong tham chiéu trong sé cac khung kiém soét dai
Cfc}ng, dé giai ma sy bidu dién bit cua timg diém nut dich chuyén trong s cac diém nit
dich chuyén duoc Iya chon tir cac diém nut ciia mot khung kiém soat dai dong tham
chiéu trong s6 cac khung kiém soat dai dong dé tai tao timg diém nat dich chuyén
trong s6 cac diém nut dich chuyén dugc lwa chon tir cac diém nut caa mot khung kiém
soat dai dong tham chiéu trong s6 cac khung kiém soét dai dong va dé tb hop céac diém
nut con lai duoc tai tao va cac diém nut dich chuyén duoc tai tao dé khéi phuc khung
kiém so4t dai dong tham chiéu.

Bo giai ma kiém soat dai dong nhan dong bit kiém soat dai dong. Dong bit kiém
soat dai dong, twong Ung vai thong tin diém nut (vi tri mau, tri sb do khuéch dai, va
thong tin do déc néu c6 thé ap dung), c6 thé dwoc giai ma theo céc sau day:

Tri s6 dbi véi chénh 18ch thoi gian gitta hai diém nat (vi du nhu bdi sd nguyén
cua khoang cach cuc tiéu gifra hai diém nut) duge xac dinh tr tr ma dugc nhan dua
trén, vi du, cac quy tic dugc thé hién trong bang ma Huffman. Vi tri mau twong tng
ctia diém nat duoc gidi ma hién thoi thu duoc biang cach cong tri s& chénh 1&ch thoi

gian véi tri s6 vi tri mau duoc tinh cho diém nit dimg truée.
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Sau khi giai ma cac diém nut cia khung kiém soét dai dong tham chiéu, cac diém
nut cia khung kiém so4t dai déng ding sau duoc giai ma.

Néu vi tri miu duge x4c dinh trong khung kiém soat dai dong dung sau twong
g v6i tri s6 16n hon d6 dai ctia khung kiém soat dai dong dumg sau thi bo giai ma
kiém soat dai dong biét rang thong tin diém nut theo thoi gian hién thoi vién din dén
diém nut duoc dinh vi ban diu trong khung kiém soat dai dong tham chiéu.

Dé thu dugc vi tri miu chinh xéac trong khung kiém soat dai dong tham chiéu, d6
1&ch bi trir di khoi vi tri mau duoc tinh. Vi du thyc té 1a dé trir di tri sé twong Gmg voi
d6 dai cia khung kiém so4t dai dong (ma ngu y 13 bd ma héa da cong thém cing tri sb
vao vi tri mau ban dau). Vi du dic trung cho tri s6 d6 1éch 1a kich thudc theo thoi gian
ctia khung kiém so4t dai dong.

Sau khi giai ma va néu c6 thé 4p dung viéc hiéu chinh théng tin thoi gian cia tat
c4 cac diém nut trong toan bd khung kiém soat dai déng dung sau, bd giai ma s& biét
c6 bao nhiéu diém nut da duoc dich chuyén tré lai khung kiém soat dai déng tham
chiéu (ma khong cin cung cip rd rang thong tin ndy & bd ma hoéa) va vi tri miu nao
chung dugc dinh vi bén trong khung kiém soat dai dong tham chiéu.

B6 giai ma kiém soat dai dong con xac dinh thong tin tri s6 6 khuéch dai cia tat
c4 cac diém nut cta khung da nhén bang cach giai ma thong tin do khuéch dai chénh
1&ch trong dong bit.

Tir bude gidi ma cta thong tin thoi gian, bd giai ma s& biét c6 bao nhiéu trong sb
cac gia tri do khuéch dai dugc gidi ma phai dugc gan cho cac diém nat cua khung
kiém soat dai dong tham chiéu (va dén vi tri mau nao) va tri s6 d6 khuéch dai nao
duogc gan cho cac diém nut trong khung kiém soat dai dong tham chiéu.

Viéc giai ma thong tin d6 dbc va phép gan cho cac diém nut chinh xac dugc thuc
hién twong tu véi quy trinh giai ma céc tri sé d6 khuéch dai.

Sau khi giai ma tAt ca cac diém nut ciia khung kiém soét dai dong dimg sau, ¢
thé chéc chin 12 tt ca cac diém nut duge yéu cau dé tinh toan céc tri s6 d6 khuéch dai
d6i v6i timg mau cua khung kiém so4t dai dong tham chiéu thong qua phép ndi suy 1a
c6 thé dung dugc. Sau budc ndi suy, céc tri s6 d0 khuéch dai kiém soat dai dong dbi

véi timg mau cé thé duge 4p dung cho cidc miu 4m thanh chinh x4c tuong tmg.
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Theo phuong an uu tién cla sang ché, bo gidi ma kiém soat dai dong dugc tao
c4u hinh dé nhan biét mot hodc nhidu diém nit dich chuyén bang cach sir dung théng
tin thoi gian.

Theo phuong 4n wu tién cia sang ché, b giai ma kiém soat dai dong duge tao
c4u hinh dé giai ma théng tin thoi gian ciia mot hodc nhidu diém nat dich chuyén, ma
duoc bidu dién bang tong thoi gian tir vi tri bit du khung kiém soéat dai dong ma diém
nut trong tng thudc vé dén vi tri theo thoi gian cia diém nat twong Gng trong khung
kiém so4t dai dong ma diém nut trong Ung thudc vé va tri sb do 1éch 16n hon hoic
bang kich thuéc theo thoi gian ctia khung kiém soat dai dong ding sau khung kiém
soat dai dong twong tng.

Theo phuong 4n wu tién cia sang ché, bd giai ma kiém soat dai dong dugc tao
cdu hinh @ giai ma thong tin d6 khuéch dai cta sy biéu dién bit ctia diém nut dich
chuyén, ma & tai vi trf thir nht ciia phin dong bit twong tmg véi khung kiém soat dai
dong dimg sau khung kiém soat dai dong tham chiéu, dugc biéu dién boi tri sé do
khuéch dai tuyét dbi va trong d6 thong tin do khuéch dai ctia timg su biéu dién bit cia
cc diém nut dich chuyén tai vi tri sau su biéu dién bit cia diém nit, ma & tai vi tri thix
nhét ctia phan dong bit trong tmg v6i khung kiém soat dai dong dimg sau khung kiém
soat dai dong tham chiéu, dugc biéu diln boi tri sb d6 khuéch dai lién quan béng voi
chénh 1éch cua tri sb d6 khuéch dai cia su biéu dién bit cia diém nut dich chuyén
tuong Ung va tri s6 do khuéch dai cua su biéu dién bit ctia diém nat, ma ding trude su
biéu dién bit cia diém nat tuong tmg.

Theo phuong 4n wu tién cia sang ché, bd giai ma kiém soat dai dong dugc tao
chu hinh dé gidi ma thong tin do khuéch dai ctia sy biéu dién bit ciia diém nut cua
khung kiém soét dai dong ding sau tai vi tri thir nhit ctia phan dong bit twong tng véi
khung kiém soét dai dong dung sau khung kiém soét dai dong tham chiéu sau khi mot
hodc nhiéu vi tri ciia sy biéu dién bit ciia mot hodc nhidu diém nut dich chuyén duoc
biéu dién boi tri s& d6 khuéch dai lién quan bang chénh 1&ch trj s6 do khuéch dai cua
su biéu dién bit cta diém nut tuong Ung va tri s6 d6 khuéch dai cua sy biéu dién bit
ctia diém nut dich chuyén, ma dimg trude sy biéu dién bit ctia diém nut twong tng.

Theo phuong 4an wu tién ciia sang ché, kich thuéc theo thoi gian cua cac khung

4m thanh bang kich thudc theo thoi gian ctia cac khung kiém soat dai dong.
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Theo phuong an uu tién cua sang ché, mot hodc nhiéu diém nut ciia mot trong )
cac khung kiém soat dai dong dugc lua chon tir mang ludi thoi gian déng nhét.

Theo phuong 4n wu tién cia sang ché, timg diém nut trong sé mot hodc nhiéu
diém nut bao gém théng tin d6 dbc.

Theo phwong 4n uu tién ciia sang ché, bd giai ma kiém sodt dai dong dugc tao
chu hinh @& giai ma sy biéu dién bit cua cac diém nut sir dung k§ thudt giai ma
entropy.

Muc dich ctia sang ché con dat duoc béi hé théng bao gdm thiét bi ma hoa am
thanh theo sang ché va thiét bj giai ma 4m thanh theo sang ché.

Sang ché con cung cip phuong phap van hanh bd ma héa am thanh, phuong phap
nay bao gdm cac budec:

tao ra dong bit 4m thanh dugc ma hoéa tir tin hiéu 4m thanh bao gém cac khung
4m thanh lién tiép; |

tao ra dong bit kiém so4t dai dong duoc ma hoa tir day kiém soat dai dong twong
ng vé6i tin hiéu 4m thanh va bao gdm cac khung kiém soat dai dong lién tiép, trong d6
tirng khung kiém so4t dai dong trong sé cac khung kiém soét dai dong bao gdm mot
hodc nhiéu diém nut, trong do6 ting diém nut trong s6 mot hodc nhiéu diém nut bao
gdm thong tin d6 khuéch dai cho tin hiéu 4m thanh va théng tin thoi gian biéu thi thoi
diém théng tin do khuéch dai trong tmg voi

trong d6 dong bit kiém soét dai dong dugc ma hoa bao gdm, dbi véi timg khung
kiém soat dai dong trong sb cac khung kiém so4t dai dong, phan dong bit twong ng;

chay tién trinh dich chuyén, trong d6 mot hodc nhiéu diém nat trong s cac diém
nut ctia mot khung kiém so4t dai dong tham chiéu trong sb cac khung kiém soat dai
dong duoc lya chon lam diém nut dich chuyén, trong d6 su biéu dién bit cla tirng diém
nut dich chuyén trong s6 mot hoic nhiéu diém nut dich chuyén cta mét khung kiém
soat dai dong tham chiéu dwoc dit vao trong phan dong bit twong tmg v6i khung kiém
soat dai dong dimg sau mot khung kiém soat dai dong tham chiéu, trong d6 su biéu
dién bit cua tirng diém nat con lai trong sé cac diém nit cia mot khung kiém soét dai
dong tham chiéu trong s cac khung kiém soat dai dong dugc dat vao trong phan dong
bit twong umg v4i mot khung kiém soat dai dong tham chiéu.

Sang ché con cung cip phuong phap van hanh bo gidi ma am thanh, phuong

phap nay bao gdm céc budc:
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giai ma dong bit 4m thanh dugc ma hoa dé tai tao tin hiéu 4m thanh bao gbém céc
khung 4m thanh lién tiép;

giai ma dong bit kiém soat dai dong duoc ma hoéa dé tai tao day kiém soat dai
dong twong Umg v6i tin hiéu 4m thanh va bao gdm cac khung kiém so4t dai dong lién
tiép;

trong d6 dong bit kiém soat dai dong dugc ma hoa bao gdm, dbi véi timg khung
kiém_soét dai dong trong sé cac khung kiém soat dai dong, phan dong bit twong tng;

trong d6 dong bit kiém so4t dai dong duge ma hoa bao gdm su biéu dién bit cua
cac diém nut, trong d6 timg su biéu dién bit ciia mot diém nut trohg sd cac diém nit
bao g6m thong tin do khuéch dai cho tin hiéu 4m thanh AS va thong tin thoi gian biéu
thi diém theo thoi gian ma thong tin d6 khuéch dai twong (g véi;

trong d6 dong bit kiém so4t dai dong duge ma héa bao gdm sy biéu din bit cta
cac diém nut dich chuyén duoc lwa chon tir cac diém nut cia mot khung kiém soat dai
dong tham chiéu trong sb cac khung kiém soat dai dong, ma duoc dit vao phan dong
bit trong ng v6i khung kiém soat dai dong dimg sau mot khung kiém soat dai dong
tham chiéu, trong d6 su biéu dién bit ca timg diém nat con lai trong sb cac diém nit
ctia mot khung kiém soat dai dong tham chiéu trong sb cac khung kiém soat dai dong
dugc dit vao trong phan dong bit tuong tmg véi mot khung kiém soat dai dong tham
chiéu; va

trong d6 su biéu dién bit cta tirng diém nat con lai trong sb cac diém nit con lai
ctia mot khung kiém soéat dai dong tham chiéu trong sb cac khung kiém soat dai dong
dugc giai ma dé tai tao ting diém nut con lai cia mot khung kiém soat dai dong tham
chiéu trong sb cac khung kiém soét dai dong;

trong d6 su biéu din bit cta timg diém nut dich chuyén trong sé cic diém nit
dich chuyén duoc lya chon tir cac diém nat cua mot khung kiém soat dai dong tham
chiéu trong sb cac khung kiém soat dai dong dwoc giai ma dé tai tao timg diém nat
dich chuyén trong s cac diém nut dich chuyén duge lya chon tir cac diém nit ciia mot
khung kiém soat dai dong tham chiéu trong sb cac khung kiém soét dai dong; va

trong d6 cac diém nut con lai duge tai tao va cac diém nut dich chuyén duoc tai
tao dugc td hop dé khoi phuc khung kiém soat dai dong tham chiéu.

Theo khia canh khéc, sang ché dé xuét chuong trinh dé thuc hién phuong phép
theo sang ché khi chay trén bo xir ly.
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MO ta vin tit cac hinh vé
Céc phuong 4n dwoc vu tién cta sang ché sau ddy sé duoc thao luan véi cac hinh
v& di kém, trong do:
Fig.1 13 hinh minh hoa phuong 4n cua thiét bj ma héa 4m thanh theo sang ché
“duéi dang so dd;
Fig.2 151 hinh minh hoa nguyén tic kiém so4t dai dong dugc ap dung trong ngit
canh ma hoa 4m thanh dudi dang so do;
Fig.3 14 hinh minh hoa céc ché d6 khac nhau d6i voi gidi ma cac day do khuéch
dai kiém soat dai dong dudi dang so dd;
Fig.4 14 hinh minh hoa tmg dung kiém so4t dai dong trong ngit canh ma hoéa 4m
thanh duéi dang so dd; |
Fig.5 13 hinh minh hoa tién trinh dich chuyén d6i véi cac diém nut theo sang ché
dudi dang so dd;
Fig.6 14 hinh minh hoa viéc ma héa thong tin thoi gian theo sang ché duéi dang
so do:;
Fig.7 12 hinh minh hoa viéc ma hoa thong tin d6 khuéch dai theo sang ché duéi
dang so do;
Fig.8 12 hinh minh hoa viéc ma hoa thong tin d6 dbc theo sang ché duéi dang so
dd; va
Fig.9 14 hinh minh hoa phuong 4n cua thiét bi giai ma am thanh theo sang ché
dudi dang so do.
M5 ta chi tiét sang ché
Fig.1 12 hinh minh hoa phuong 4n cta thiét bi ma hoa 4m thanh 1 theo sang ché
dudi dang so db. Thiét bj ma héa 4m thanh 1 bao gom:
b0 mi hdéa am thanh 2 duoc tao cu hinh d tao ra dong bit &m thanh dugc ma
hoa ABS tir tin hiéu 4m thanh AS bao gdm cac khung 4m thanh lién tiép AFP, AFR,
AFS;
b6 ma héa kiém soat dai dong 3 duoge tao ciu hinh dé tao ra dong bit kiém soat
dai déng dugc ma héa DBS tir day kiém soat dai dong DS tuong tng véi tin hiéu 4m
thanh AS va bao goém cac khung kiém soat dai dong lién tiép DFP, DFR, DFS, trong
d6 tirng khung kiém soat dai dong DEP, DFR, DFS trong sé cac khung kiém soat dai
dong DFP, DFR, DFS bao gdm mét hodc nhiéu diém nut Ao ... As; Bo ... By, Co, trong
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do tung diém nut trong s6 mot hodc nhiéu diém nut A ... As; Bo... Ba; Co bao gf”)m
thong tin do khuéch dai GAo... GAs; GBo ... GB2; GCo cho tin hiéu 4m thanh AS va
thong tin thoi gian TAg ... TAs; TBo ... TBa; TCo biéu thi tai thoi diém ma thong tin
d6 khuéch dai GAo ... GAs; GBo ... GB2; GCo tuong Ung voi;

trong d6 bd ma héa kiém soat dai dong 3 dugc tao cu hinh theo cach ma dong
bit kiém so4t dai dong duoc ma hoa DBS bao gdm, ddi véi timg khung kiém soat dai
dong DFP, DFR, DFS trong sb cac khung kiém soat dai dong DFP, DFR, DFS, phan
dong bit DFP’, DFR’, DFS’ tuong ung;

trong d6 bd ma hoda kiém soat dai dong 2 duogc tao chu hinh dé chay tién trinh
dich chuyén, trong d6 mét hogc nhiéu diém nut By, B; trong s6 cac diém nut By ... B,
ctia mot khung kiém soat dai dong tham chiéu DFR trong sb cac khung kiém soat dai
dong DFP, DFR, DFS duogc lya chon nhu céc diém nit dich chuyén B1, B2, trong d6 su
biéu dién bit B’1, B’; cuia ting diém nit dich chuyén trong s6 mot hodc nhidu diém nut
dich chuyén B1, B2 cua mot khung kiém soat dai dong tham chiéu DFR duogc dit vao
phan dong bit DFS’ tuong mg véi khung kiém soat dai dong DFS dung sau mot
khung kiém soat dai dong tham chiéu DFR, trong d6 su biéu dién bit B’y ctia ting
diém ntt con lai Bo trong s6 cac diém nut By ... B2 ctia mot khung kiém soat dai dong
tham chiéu DFR trong sb c4c khung kiém soat dai dong DFP, DFR, DFS duoc dit vao
trong phin dong bit DFR’ twong tmg véi mot khung kiém soat dai dong tham chiéu
DFR. |

Sang ché cho phép kiém soét tbc do bit & dinh dugc yéu cau ddi v6i khung kiém
soat dai dong tham chiéu DFR ma khong thay ddi day téc do bit thu duge DBS so véi
truong hop trong d6 phuong phap dugc d& xuit khong dugc sir dung. Phuong phap
dugce dé xuét khai thac d6 tré riéng cia mot khung duoc dua ra boi cic bd ma hoa am
thanh theo tinh trang k§ thuat dé giéfn céc dinh cta sb diém nut trong mot khung bang
cach phan bd sy truyén ciia mot sé diém niat trong sé cac diém nut dén khung kiém
so4t dai dong ding sau tiép theo. Chi tiét v& phuong phap dugc dé xuét s& duoc thé
hién trong phan sau day.

Nhu duoc gidi thich & trén, khi dugc to hop v6i so dd ma hoéa Am thanh dua ra do
tré khung lién quan dén d6 khuéch dai kiém soat dai dong, do khuéch dai kiém soét dai
dong dugc gidi ma bi tré bai mot khung trude khi dugce 4p dung cho tin hi¢u 4&m thanh.

biéu nay c6 nghia la cac di€m nut ctia khung kiém soét dai dong tham chiéu dugc ap
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dung cho dau ra b giai ma am thanh hop 18 tai khung kiém soat dai dong dimg sau
khung kiém soat dai dong tham chiéu. Diéu nay ngu y 14 trong ché d6 d6 tré mic dinh,
la dﬁ dé truyén cac diém nut ciia khung kiém soat dai dong tham chiéu cling véi cac
diém nut ciia khung kiém soat dai dong ding sau khung kiém soét dai dong tham chiéu
va 4p dung d6 khuéch dai kiém soat dai dong twong tng ma khong ¢6 db tré truc tiép
vao tin hiéu du ra 4m thanh trong tng tai bd giai ma.

Thue té nay dugc khai thac theo sang ché dé giam s lugng cuc dai ctia cac diém
nat duoc truyén trong mot khung kiém soat dai dong. Theo sang ché, mot sé diém nut
trong sb cac diém nit cua khung kidm soat dai dong tham chiéu dwoc dich chuyén dén
khung kiém soét dai dong dimg sau, ma c6 thé duoc thuc hién trude khi ma hoa. Nhu
s& duogc thao luén trong phin sau day, cac diém nut dich chuyén c6 thé "dung trudc"
diém nat thtr nhat trong khung kiém so4t dai dong dung sau chi d6i véi viéc ma hoa
cac chénh 16ch d6 khuéch dai va thong tin 6 déc. P4i vi viéc ma hoa thong tin chénh
1&ch thoi gian, phuwong phép khac c6 thé dugc ap dung.

Theo vi du duogc thé hién trén Fig.1 khung kiém soat dai déng ding truéc DFP
chira sau diém nat Ao ... As ma cac diém nut A4, As dugc dich chuyén vao trong phfin
dbng bit DER’. Hon nita, khung kiém so4t dai dong tham chiéu DFR chtra ba diém nut
Bo ... By. Tong sb diém nit dich chuyén A4, As va cac diém nit Bo ... By ciia khung
kiém soét dai dong tham chiéu DFR bang nim ma 1én hon sé diém nat C, ctia khung
kiém soat dai dong dimg sau DFS sao cho tién trinh dich chuyén dugc khéi tao theo
cach cac diém nat Bi, B dugc dich chuyén vao trong phan dong bit DFS’. Du sb
luong cuc dai clia cac diém nut ndm trong cac khung kiém soét dai déng DFS, DFR,
DFP bang sau, 1a sb luong cuc dai cia cac diém nat trong cac phan dong bit riéng
DFS’, DFR’, DFP’ bang bén dé dinh dong bit dugc tranh khéi.

Theo phuong 4n uu tién cia sang ché, kich thude theo thoi gian cia cac khung
am thanh AFP, AFR, AFS béng kich thuéc theo thoi gian cia cac khung kiém soat dai
dong DFP, DFR, DFS.

Theo phuong an uu tién cia sang ché, mét hoic nhidu diém nut Ao ... As; Bo...
B, Co ctia mdt trong sd khung kiém soat dai dong DFP, DFR, DFS dugc lua chon tir

mang ludi thoi gian ddng nhat.
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Theo phuong an uu tién cua sang ché, b6 ma hoa kiém soat dai dong 3 duogc tao
cu hinh d& ma héa cac diém nat Ao ... As; Bo ... Ba. Co st dung k§ thuit ma héa
entropy.

Theo khia canh khéc, sang ché d& xudt phuong phap van hanh bd ma héa 4m
thanh 1, phuong phap nay bao gbm cac budc:

tao ra dong bit &m thanh dugc ma héa ABS tir tin hi¢u &m thanh AS bao gbm céc
khung am thanh lién tiép AFP, AFR, AFS;

tao ra dong bit kiém soat dai dong dugc ma héa DBS tir day kiém soat dai dong
DS twong mg v6i tin hiéu 4m thanh AS va bao goém cac khung kiém soat dai dong lién
tiép DFP, DFR, DFS, troﬁg d6 timg khung kiém soat dai dong DFP, DFR, DFS trong
sb cac khung kiém soat dai dong DFP, DFR, DFS bao gém mot hodc nhiéu diém nat
Ao ... As; Bo... By, Co, trong d6 timg diém nit trong sé mot hodc nhidu diém nut Ao
... As; Bo.... By; Co bao gdm thong tin d6 khuéch dai GA ... GAs; GBo ... GB2; GCo
| cho tin hiéu 4m thanh AS va thong tin thoi gian TAo ... TAs; TBo... TB2; TCy biéu thi
tai thoi diém ma thong tin d khuéch dai trong ing véi

trong d6 dong bit kiém soat dai dong duoc ma héa DBS bao gom, dbi véi timg
khung kiém soat dai dong DFP, DFR, DFS trong sé cac khung kiém soat dai dong
DFP, DFR, DFS, phan dong bit DFP’, DFR’, DFS’ twong tmg;

chay tién trinh dich chuyén, trong d6 mét hodc nhidu diém nit By, B, trong sd
cac diém ndt By ... B2 ctia mot khung kiém soat dai dong tham chiéu DFR trong sd céc
khung kiém soat dai dong DFP, DFR, DFS duoc lya chon nhu cic diém nat dich
chuyén Bi, B, trong d6 su biéu dién bit B’1, B’» cta timg diém nut dich chuyén trong
s& mot hodc nhiéu diém nat dich chuyén Bi, B2 ctia mdt khung kiém so4t dai dong
tham chiéu DFR dugc dit vao phin dong bit DFS’ twong tng véi khung kiém soat dai
dong DFS ding sau mot khung kiém soat dai dong tham chiéu DFR, trong d6 su biéu
din bit B’ cta timg diém nut con lai Bo trong sb cac diém nut Bo ... Bz clia mot
khung kiém soat dai dong tham chiéu DFR trong sé cac khung kiém soat dai dong
DFP, DFR, DFS dugc dit vao trong phin dong bit DFR’ tuong tmg véi mot khung
kiém so4t dai dong tham chiéu DFR.

Fig.2 13 hinh minh hoa nguyén tic kiém soat dai dong dwoc ap dung trong ngit

canh ma héa 4m thanh duéi dang so do.
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Quy trinh 4p dung DRC cho tin hiéu c6 thé dugc biéu dién boi phép nhan don
gian cta tin hiéu 4m thanh x(k) v&i tri s& d khuéch dai bién thién theo thoi gian g(k):

y(k) = g(k)x(k) (D

trong d6 k biéu dién chi sb thoi gian mau. Tri s6 cta do khuéch dai g(k) dugc
tinh toan, vi du dua trén phép udc lugng ngin han cia cin quin phuong cua tin hidu
dau vao x(k). Chi tiét hon vé chién lugc dé xac dinh cac tri sé d6 khuéch dai phu hop
dugc thdo luan trong tai li€u [1]. Trong phin sau ddy, ching ta s& dé cép dén do
khuéch dai bién thién theo thoi gian g(k) nhu day d6 khuéch dai. |

Sang ché dé cap dén kich ban ing dung, trong d6 ca tin hiéu 4m thanh AS va dﬁy
kiém soat dai dong DS dugc ma héa va duoc truyén. Trong trudng hop nay, cac do
khuéch dai kiém soat dai dong khéng duoc ap dung truc tiép cho tin hiéu 4m thanh
AS, nhung dugc ma héa va truyén cung véi tin hi¢u am thanh dugc ma hoa ABS. Tai
bd giai ma 4, ca tin hiéu 4m thanh AS va day kiém soat dai dong DS duoc giai mi va
thong tin kiém soat dai dong dugc 4p dung cho tin hiéu 4m thanh AS twong tmg.

Theo mot khia canh, sang ché d& xuit hé théng bao gém thiét bi ma hoa 4m
thanh 1 theo sang ché va thiét bi giai ma 4m thanh 4 theo sang ché.

Fig.3 minh hoa cac ché do khac nhau dbi véi viéc ma hoa céc day do khuéch dai
kiém soat dai dong theo so dd ma hoa, cu thé 1a ché do khung dy da (A) va ché do do
tré (B). Céc diém nat do khuéch dai duoc nhén trong khung n dugc thé hién nhu
nhiing duong tron va céac diém nut d6 khuéch dai duge nhan khung n+1 dugc thé hién
nhu nhitng hinh vudng. Puong nét ddm minh hoa do khuéch dai DRC duoc nbi suy
1én dén khung DRC n+1.

Theo nguyén tic, chudi bd ma hoéa/giai ma kiém soat dai dong c6 thé dugc vén
hanh theo hai ché d6. Ché d6 duoc goi 14 ché d6 khung day du dé cap dén trudong hop
trong d6 sau khi giai ma dong bit kiém soat dai dong duoc nhén, twong tng véi khung
kiém so4t dai dong cu thé, d6 khuéch dai tai timg vi trf miu cta khung kiém soat dai
dong cé thé duoc xac dinh ngay 1ap tirc sau phép ndi suy dua trén cac diém nut duoc
giai ma. Pidu nay ham y 1 diém nut phai dugc truyén tai timg duong bién khung, tirc
13, tai vi tri mAu twong tmg véi mau cudi cung cta khung kiém soat dai dong. Néu do
dai khung kiém soéat dai dong 1a N, diéu nay c6 nghia 1a diém nut duoc truyén cudi
cung phai dugc dinh vi tai vi tri mau N trong khung dé. biéu nay dugc minh hoa &

phén phia trén cia Fig.3 dugc biéu thi boi "A". Nhu duoc thé hién, cac do khuéch dai
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kiém soat dai dong cua khung thr 7 c6 thé duge ap dung ngay 14p tirc cho khung 4m
thanh tuong Ung.

Ché d6 thu hai dugc dé cap dén 1a "ché do do tr&" va dugc minh hoa trén phén
phia dudi "B" cua Fig.3. Trong truong hop nay, khong ¢ diém nut nao duoc truyén
cho vi tri miu cudi cing trong khung n. Do d6, bd giai ma DRC phai doi ¢ giai ma
khung DRC n+] dé thuc hién phép ndi suy duge yéu cdu cia tt ca cac tri s do
khuéch dai theo sau diém nit cubi ciing trong khung #. Didu nay 1a do thong tin diém
nut thr nhét cta khung n+/ phai dugc biét @ thuc hién phép ndi suy giita diém nut
cubi ciing ciia khung 7 va diém ndt thtr nhét trong khung n+1 dé xac dinh tri s6 do
khuéch dai nim giira thong qua phép noi suy.

Fig.4 minh hoa tmg dung kiém so4t dii déng trong ngit canh ma héa 4m thanh
trén hinh v€ dang so dd trong d6 bd mi hoa 4m thanh dwa ra mot d6 tré khung twong
g v6i so dd ma hoa dai dong.

Fig.S minh hoa tién trinh dich chuyén dbi véi cac diém nut theo sang ché trén
hinh v& duéi dang so dd. Phia tay trai thé hién trubhg hop khi sir dung phuong phap
theo tinh trang k¥ thuat, trong khi phia tay phai thé hién phuong phép dugc dé xuét,
trong d6 timg hinh vudng trong tng véi cac diém nut A ... As; Bo ... By, Co.

Theo phuong 4n wu tién cia sang ché, tién trinh dich chuyén dugc khéi tao trong
truomg hop sé diém nut By ... B, ciia khung kiém soat dai dong tham chiéu DFR 16n
hon gia tri ngudng dugce xéc dinh trude.

Theo phuong 4n wu tién ciia sang ché, tién trinh dich chuyén duoc khoi tao trong
truomg hop téng s6 diém nut By ... B2 ciia khung kiém soat dai dong tham chiéu DFR
va sb diém nat dich chuyén A4, As tir khung kidm sodt dai dong DFP ding trudce
khung kiém soat dai dong tham chiéu DFR dé duoc dit vao phan dong bit DFR’ twong
g v6i khung kiém soat dai dong tham chiéu DFR 16n hon gia tri ngudng duoc xéac
dinh trudec.

Theo phuong 4n wu tién cta sang ché, tién trinh dich chuyén dugc khai tao trong
truong hop tong sb diém nat By ... By cia khung kiém soat dai dong tham chiéu DFR
va sb diém nut dich chuyén A4, As tir khung kiém soat dai dong DFP ding trudc
khung kiém soat dai dong tham chiéu DFR dé duoc dat vao phin dong bit DFR’ twong
mg v6i khung kiém soat dai dong tham chiéu DFR 16n hon s diém nit Co ctia khung

kiém soat dai dong DFS dumg sau khung kiém so4t dai dong tham chiéu DFR.
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" Nhu dugc giai thich & trén, khi dugc t6 hop véi so d6 ma héa 4m thanh dua ra d6
tr& khung lién quan dén cac khung kiém soat dai dong, do khuéch dai kiém soét dai
dong duoc gidi ma bi tré bdi mot khung trude khi duge 4p dung cho tin hiéu 4m thanh.
Xem xét phia tay trai trén Fig.5, déu nay c¢6 nghia 13 cac diém nut A; ctia khung thr »
dugc 4p dung cho dau ra bo gidi ma am thanh hop 1é tai khung n+1. Didu nay ngy v 13
trong ché d6 do tré mic dinh, 13 du dé truyén diém nat A; cung vai diém nat B trong
khung n+1 va 4p dung 4o khuéch dai DRC tuong tng ma khong ap dung do tré truc
tiép cho tin hiéu d4u ra 4m thanh twong tng tai bo giai ma.

Thuyec té nay dugc khai thac theo phwong phap duoc dé xuit dé giam s lugng cuc
dai cia cac diém nut duge truyén trong mot khung. Piéu nay dugc minh hoa & phia tay
phai trén Fig.4. Cac diém nut A4 va As dugc dich chuyén dén khung n+1 truée khi ma
héa, tirc 13, sb lvgng cuc dai cia cac diém nat trong khung # gidm tir 6 xudng 4 trong
vi du d3 néu. S& dugc thao luan trong phan sau ddy, cic diém nit A4 and As "ding
trude" diém nut thi nhét trong khung n+1, tc 13, Bo chi dbi v6i viec ma héa cac chénh
1éch @6 khuéch dai va thong tin do déc. Péi vai viec ma hoa thong tin chénh I€ch thoi
gian thi phai 4p dung phuong phap khac.

Fig.6 14 hinh minh hoa viéc ma héa théng tin thoi gian theo sang ché dudi dang
so do.

Theo phuong 4n wu tién ciia sang ché, thong tin thoi gian TAo ... TAs; TBy ...
TB»; TCo ctia mdt hodc nhiéu diém nut Ao ... As; Bo ... Ba. Co duoc biéu dién theo
cach ma mot hodc nhiéu diém nut dich chuyén A4, As; B1, B2 ¢c6 thé duoc nhan biét
bang cach st dung thong tin thdi gian TA4, TAs; TB1, TBa.

Theo phuong 4n uu tién ciia sang ché, thong tin thoi gian TA4, TAs; TB1, TB:
ctia mdt hodc nhiéu diém nut dich chuyén A4, As; B1, B2 duoc biéu dién béng téng
chénh 1éch thoi gian t A, t As; t By, t B tir vi tri bat dau khung kiém soat dai dong
DFP; DFR ma diém nut tuong ung As, As; B1, B2 thude vé dén vi tri theo thoi gian cla
diém nut twong tng A4, As; B1, By trong khung kiém soat dai dong DFP; DFR ma
diém nut tuong Ung As, As; Bi1, B2 thudc vé va tri s6 dd léch drcFrameSize 16n hon
hodc bang kich thudc theo thoi gian ciia khung kiém soat dai dong DFR; DFS dung
sau khung kiém soét dai dong twong tng DFP; DFR.

Dau tién, chiing ta xem xét viéc ma héa cac chénh léch thoi gian giita cac cap

diém nut. Trén Fig.6, trang thai dé xac dinh cac chénh léch thoi gian dbi véi cac cap
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diém nut dugc mo ta cho vi du theo Fig.4, trong d6 t A; 13 vi tri mau cia diém nut A;
trén mang ludi cia céc vi tri diém nut c6 kha nang trong khung. Nhu dugce thao ludn &
trén, cac diém nat c6 thé duoc lya chon trén mang ludi thoi gian ddng nhét, trong d6
khoang cach cua luéi nay xac dinh do phan giai thoi gian co thé ding dwoc cao nhét
deltaTmin. Do 6, thong tin thoi gian t A; dugce cho trong vi duy, trong d6 cac chénh
1éch thoi gian giita hai diém nut ludn 13 bdi sé nguyén cua deltaTmin.

Thoéng tin vi tri theo thoi gian cua diém nut dwgc ma hoa theo cach khac nhau,
ttre 13, lién quan dén vi tri cia diém nut dung truée. Néu diém nut 13 diém nut thir nhat
trong khung, chénh 1éch thoi gian duoc xac dinh lién quan dén vi tri bit diu khung.
Phia tay trai ctia Fig.6 mé ta trang thai néu khéng c6 su dich chuyén diém nit nao
duogc ap dung. Trong trudng hop nay, thong tin thoi gian chénh 1éch ciia diém nut A4
tDrcDelta_As duoc tinh 12 tDrcDelta As =t As-t_As. Tri s thoi gian chénh léch nay
sau d6 dugc ma hoa sit dung muc nhdp tuong Ung theo bang Huffman thich hgp, vi du
theo Bang 1 hodc 2. Nhu vi du khéac, ching ta nhin vao chénh 1éch thoi gian dugc ma
hoéa cta diém nit Bo. Vi n6 1 diém nut thir nhit ctia khung #+1, chénh léch thoi gian
twong tng dugce xac dinh lién quan dén vi tri bat ddu khung, tirc 13 tDrcDelta Bo =
t Bo.

Sau déy chung ta hiy xem xét viéc ma hoa vi tri diém nut d6i véi k§ thuat vat
chira diém nut dﬁqc dé xudt st dung su dich chuyén diém nat. D6i véi vi du duge thé
hién trén phia tay phai ciia Fig.6, cac diém nut As va As da dugc dich chuyén dén
khung tiép theo d& ma héa. Su biéu dién cia cac diém nit A dén A; da khong thay dbi
va do d6 cac chénh 1éch thoi gian duoc ma hoa ciing khong thay dbi. Truong hop
teong tu 13 dang dbi véi thong tin vi tri duge ma héa cua diém nat Bo. Tuy nhién,
thong tin thoi gian ciia diém nut A4 va diém nit As ngay sau ddy dugc xt Iy khac
nhau. Nhu duge thé hién trén Fig.6, tri s6 ban daut A4 biéu thi vi tri mAu cia diém nit
A4 duge bién dbi tai bd6 ma héa bang cach bd sung d6 16ch ciia drcFrameSize. Vi thong
tin vi tri thu dugc vuot qua tri s6 cuc dai ma sé& c6 kha ning trong trudng hop ma hoa
6n dinh, @6 léch biéu thi bd giai md ma diém ndt twong tng phai dwgc xit Iy thém
trong pham vi khung trude. Hon nita, bd giai ma biét rang vi tri mau ban dau t A4 thu
dugc bang cach trir d6 1éch drcFrameSize khoi tri sé dugc giai ma.

Tiép theo, chiing ta xem xét viéc tinh toan thong tin chénh léch thoi gian ma

duge ma héa thuc sy d6i vé6i trang thai duoc thé hién & phia tay phai cia Fig.6. Pdi
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vé6i cac 1y do v& hiéu qua ma hoa, théng tin vi tri chénh 1&ch d6i véi diém nut A4 dugc
tinh todn tuwong Ung vdi diém nut Bo. Nguoc lai v6i trang théai dugce thao luén trude,
d6i v6i phia tay trai cia Fig.6, thong tin thdi gian chénh 1éch ngay sau diy dugc tinh
toan theo tDrcDelta Ay =t A4+ drcFrameSize - t By, tirc 13, bang cach bao gbm do
1éch. M6t cach twong tu, d6i voi diém nat As, chung ta thu dugc tDrcDelta As =t As
+ drcFrameSize -t_A4- drcFrameSize, ma c6 thé thiy duoc 1a gidng nhu tDrcDelta_As
=t As-t A4. Céc tri s6 thoi gian chénh 1éch ndy dugc ma hoa st dung muc nhép tu
mai tuong ung cua bang Huffman chinh xac, vi du theo bang 1 hodc bang 2.

Phuong phép giai ma thong tin vi tri theo thoi gian ¢6 thé duge tong két nhu sau.
B giai ma trich xuét thong tin chénh 1éch thoi gian ciia diém nut dya trén tir ma tuong
g tir dong bit. Thong tin thoi gian thu duoc bang cach cong thong tin chénh l1éch thoi
gian vao thong tin thoi gian ciia diém nut trude. Néu vi tri miu két qua 16n hon
drcFrameSize bd giai ma biét ring diém nut c6 mat phai duoc xir Iy nhu thé n6 1a diém
nut cudi cing trong khung trudc, tic 12 né phai duge cong thém vao céac diém nut
duoc giai ma trong khung trudce. Vi tri mau chinh xac dugc x4c dinh bang céach trir tri
s6 @6 1éch drcFrameSize khéi tri sb thoi gian dugce giai ma. Céac bude xur ly tvong tu
dwoc 4p dung theo cach tuong tu néu nhiéu diém nut dich chuyén hon xay ra trong
khung dugc gidi ma.

Sau khi giai ma va hiéu chinh thong tin thoi gian cia toan by khung, bg giai ma
s& biét c¢6 bao nhiéu diém nut da dirqc dich chuyén tré lai khung déng truéc (ma
khong cin cung cp rd rang thong tin ndy & bd ma héa) va vi tri miu ma ching dugc
dinh vi bén trong khung dimg trude. Thong tin v& sé diém nat dich chuyén s& dugc
khai thac thém trong pham vi giai ma thong tin do khuéch dai va thong tin do déc
duoc mo ta dudi day.

Fig.7 minh hoa viéc ma hoa thong tin d6 khuéch dai theo sang ché duéi dang so
do.

Theo phwong 4n wu tién cila sang ché, thong tin o khuéch dai GB1 ciia sy biéu
dién bit B'; cia diém nut dich chuyén B1, ma & tai vi tri th@t nhét cua phén dong bit
DFS’ tvong tmg v6i khung kiém soat dai dong DFS dang sau khungrkiém soat dai
dong tham chiéu DFR, duoc biéu dién boi tri s6 do khuéch dai tuyét d6i g Bi va trong
d6 thong tin do khuéch dai GBa cua timg su biéu dién bit B’> ciia cac diém nat dich

chuyén B> tai vi tri sau su biéu dién bit By ctia diém ntt B1, ma & vi tri thir nhat cua
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phan dong bit DFS’ twong ung vé6i khung kiém soat dai dong DFS dtmg sau khung
kidm soat dai dong tham chiéu DFR, dugc biéu dién béi tri sé d6 khuéch dai twong
g ma bang v&i chénh 1éch tri s6 d6 khuéch dai g B, cta su biéu dién bit B, cua
diém nut dich chuyén twong tmg B> va tri s6 d6 khuéch dai g B cia su biéu dién bit
B’ ciia diém nut B1, ma démg truée sy biéu din bit B2 cuia diém nut twong ing Ba.

Theo phwong 4n wru tién cta sang ché, trong trudng hop su biéu dién bit B’1, B2
cia mdt hodc nhiéu diém nut dich chuyén B1, B2 cua khung kiém soat dai dong tham
chiéu DFR dugc dit vao trong phin dong bit DFS’ trong tmg véi khung kiém soat dai
dong DFS dung sau khung kiém so4t dai dong tham chiéu DFR, théng tin do khuéch
dai GCo cua su biéu dién bit C’o cia diém nut Co ctia khung kiém soat dai dong ding
sau DFS tai vi tri thir nhét ctia phin dong bit DFS’ tuong ung véi khung kiém soat dai
dong DFS ding sau khung kiém soat dai déng tham chiéu DFR sau khi mot hodc
nhiéu vi tri ciia sy biéu din bit B’1, B’2 cia mot hodc nhiéu diém nut dich chuyén Bj,
B> duge biéu dién béi tri sb d6 khuéch dai tuong Ung ma ma bﬁng chénh léch cua tri
s6 d6 khuéch dai g_Co cua su biéu dién bit C’o ctia diém nut twong tmg Co va tri s6 do
khuéch dai g B: cia su biéu dién bit B’, ciia diém mit dich chuyén B2, ma ding trude
su biéu dién bit C’¢ ciia diém nat twong tmg Co.

Trén Fig.7 trang thai dé x4c dinh cac chénh léch d6 khuéch dai d6i véi cac cip
diém nut duge moé ta dbi vai vi du theo Fig.5, trong d6 g_A; 1a tri s6 d6 khuéch dai cia
diém nit As.

' Thir nhét, céc trj s6 do khuéch dai chénh lch cho diém nut As duge xem xét. Déi
v6i phuong phap ma khong c6 vat chira diém nut, dwge md ta & phia tay trai cia Fig.7,
tri s& do khuéch dai chénh 1éch gainDelta A4 dugc tinh toan tir chénh léch cua tri s6
do6 khuéch dai (theo dB) cia diém nit A; ding trudc va diém nut As, tic 13,
gainDelta As=g A4.g_As. Tri s6 d6 khuéch dai chénh 1é&ch nay sau d6 duge ma hoa
sir dung muc nhap tuong Gng theo bang Huffman thich hgp. Hon nita, ching ta xem
xét diém nat tht nhit cia khung n+1 & phia tay trai ciia Fig.7. Vi Bo 1a diém nut tht
nhét cia khung do, tri s6 @0 khuéch dai cua no khong dugc ma hoa theo céc khac,
nhung theo viéc ma hda cu thé cta cac tri'sd do khuéch dai ban dau gainlnitial, tic 1a,
tri s6 d6 khuéch dai dwgc ma héa nhu tri sb thuc té cua no: gainDelta Bo= g _Bao.

Déi véi truong hop duge thé hién & phia tay phai, trong d6 diém nut A4 da duge

dich chuyén dén khung tiép theo n+1, cac tri s6 ciia thong tin do khuéch dai dugc ma
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héa 1a khac nhau. Nhu c6 thé duoc théy, sau khi dugc dich chuyén, diém nit A4 tr&
thanh diém nut the nhét trong khung n+l dbi v6i viec ma hoa cac chénh 1éch do
khuéch dai. Do @6, tri sb d6 khuéch dai cua né khong dugc ma hoéa theo céc khéc,
nhung viéc ma hoéa cu thé céc tri s6 @6 khuéch dai ban diu dugc 4p dung nhu dugec mo
ta & trén. Tri s6 d6 khubch dai chénh 1éch ctia As s& con lai phan twong tu déi vé6i ca
hai trang thai dwoc thé hién trén phia tay trai va tay phai. Vi diém nut Bo theo sau ngay
diém nut Asnéu vat chira diém nit duoc st dung, thong tin do khuéch dai cia né s&
duge xac dinh tir chénh 1éch cia d6 khuéch dai cia diém nut Bo va As, tic 13,
gainDelta Bo=g Bo.g As. Luu ¥ rang chi cach ndo ma cac chénh léch do khuéch dai
dugc xac dinh céc thay dbi khi ap dung k¥ thuat vat chira diém nut, trong khi céc tri )
duge khoi phuc cua cac dd khuéch dai con lai phan twong tu cho timg diém nut. RS
rang 13, sau khi giai ma toan bo thong tin lién quan dén do khuéch dai ciia cac khung 7
va n+1, céc tri sb d6 khuéch dai thu duge dbi véi cac diém nit Ao d&én Bo 12 théng nhit
dé thu duoc & phia tay trai, va cac dém nut c6 thé dugc tinh “theo thoi gfan” db6i véi
tng dung ctia d6 khuéch dai DRC vao khung 4m thanh twong ting.

Nhu duge thao luan & doan trén, sb diém nat dich chuyén va vi trf mAu ciia ching
trong khung dimg truéc duge biét &n sau khi giai ma thong tin chénh 1&ch thoi gian.
Nhu dugc minh hoa trén phia tay phai cua Fig.6, cdc tri s6 @6 khuéch dai cta cac diém
nut dich chuyén tir khung 7 bét ddu ngay tir vi tri bat dau ciia théng tin do khuéch dai
nhan dugc cda khung n+1. Do do, thong tin trén sb lugng cua céc diém nat dich
chuyén 1a di cho b gidi ma dé gan tung tri s6 @0 khuéch dai vao vi tri mau chinh xac
trong khung chinh xac. Xem xét vi du dugc thé hién & phia tay trai trén Fig.6, b giai
ma biét ring hai tri s6 d6 khuéch dai dugc giai ma thir nhit ctia khung #+1 phai dugc
cong thém vao céc tri s6 d6 khuéch dai cubi ciing ctia khung dung trudc, trong khi tri
s6 d6 khuéch dai tht ba twong Gmg véi tri s6 do khuéch dai chinh x4c cia diém nat tht
nhét trong khungl hién thoi.

Fig.8 minh hoa viéc ma hoa théng tin d6 ddc theo sang ché dudi dang so do.

Theo phuong 4n wu tién cia sang ché, timg diém nit Ao ... As; Bo ... By, Co trong
s6 mot hodc nhidu diém nut bao gém Ao ... As; Bo... By, Co thong tin do déc SA ...
SAs; SBo ... SBa.; SCo.

Tiép theo, viéc ma hoa thong tin d6 déc dugc xem xét, viéc ma héa thong tin do

déc nay dugc minh hoa trén Fig.8. Thong tin d6 déc cia cac diém ntt khong durge ma
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héa theo cach chénh 1&ch giita cac cap diém nut, ma cho ting diém nut doc 1ap. Do d6,
cac phan du thong tin lién quan dén d6 déc khong thay dbi trong ca hai trudng hop ¢
va khong c6 viéc sir dung vat chira diém nat. Nhu trong trudng hop ma héa céc tri sb
d6 khuéch dai, cac bang Huffman dé tao ra cac tir ma cho phan du thong tin do dbe
phén tuong tu ddi véi ca hai truong hop, ¢6 va khéng sir dung viéc dich chuyén cac
diém nit dugc dé xuét. Phép gan thong tin d6 déc cho vi tri miu chinh xac trong
khung chinh x4c duge thuc hién tuong tu véi truong hop giai ma cac tri s6 do khuéch
dai.

Sau khi t4t ca thong tin diém nit dwgc nhan cho khung n+1 di duoc giai ma va
néu c6 thé dich chuyén tré lai khung dung truée n, phép ndi suy do khuéch dai cho
khung n str dung phép ndi suy ham néi truc hoic tuyén tinh c¢6 thé duoc thuc hién theo
cach thong thudng va céc tri s6 d6 khuéch dai duoc ap dung cho khung 4m thanh
tuong Ung.

Fig.9 14 hinh minh hoa phuwong 4n cua thiét bi gidi ma 4m thanh theo sing ché
dué6i dang so dd. Thiét bi giai ma 4m thanh 4 bao gdm:

bd giai ma 4m thanh 5 duoc tao cAu hinh dé giai ma dong bit 4m thanh duoc ma
héa ABS dé tai tao tin hiéu 4m thanh AS bao gff)m cac khung am thanh lién tiép AFP,
AFR, AFS;

b giai ma kiém soat dai dong 6 duoc tao cau hinh dé giai ma dong bit kiém soat
dai dong duge ma hoa DBS dé t4i tao diy kidm soat dai dong DS twong Gng véi tin
hiéu 4m thanh AS va bao gdm cac khung kiém soat dai dong lién tiép DFP, DFR,
DEFS;

trong d6 dong bit kiém soét dai dong dugc ma hoa DBS bao gom, ddi véi timg
khung kiém so4t dai dong DFP, DFR, DFS trong sb cac khung kiém so4t dai dong,
phan dong bit tuong tmg DFP’, DFR’, DFS’;

trong d6 dong bit kiém soat dai dong dugc ma hoa DBS bao gdm su biéu dién bit
A’ ... A’s; B’... B’2; 0 ciia cac diém nut Ao ... As; Bo ... Ba; Co, trong d6 ting su
biéu dién bit ciia mot diém nit trong s6 cac diém nut bao gdm thong tin do khuéch dai
GAy ... GAs; GBo ... GB2; GCy cho tin hi¢u &m thanh AS va thong tin thoi gian TAo
... TAs; TBo ... TBy; TCo biéu thi thdi diém ma thong tin do khuéch dai GAo ... GAs;
GBo ... GB2; GCy tuong tmg voi;
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trong d6 dong bit kidm soat dai dong dugc ma héa DBS bao gom su bi€u dién bit
B’1,B’2 cua cac diém nat dich chuyén B1, B2 duogc lya chon tir cac diém nut By ... B2
ctia mot khung kidm soat dai dong tham chiéu DFR trong s cac khung kiém soat dai
dong DFP, DFR, DFS, ma duoc dét vao phan dong bit trong tmg véi khung kiém soat
dai dong DFS ding sau mot khung kiém soat dai dong tham chiéu DFR, trong d6 su
biéu dién bit B’ cua tirng diém nut con lai Bo trong sb cac diém nat By ... B2 ctia mot
khung kiém soat dai dong tham chiéu DFR trong s céc khung kiém soat dai dong
DFP, DFR, DFS duoc dit vao phan dong bit DFR’ twong tmg v6i mdt khung kiém
soat dai dong tham chiéu DFR; va

trong d6 bd giai ma kiém soat dai dong 6 duoc tao c4u hinh dé giai ma su bidu
dién bit B’ cua timg diém nit con lai By trong s6 cac diém nut con lai B’y ciia mot
khung kiém soat dai dong tham chiéu DFR trong s6 cac khung kiém soat dai dong
DFP, DFR, DFS dé tai tao tung diém nut con lai Bo ctia mot khung kiém soat dai dong
tham chiéu DFR trong sb cac khung kiém soat dai dong DFP, DFR, DFS, dé gidi ma
su bidu dién bit B’ B’; clia tig diém niat dich chuyén B1, B, trong s6 cac diém nut
dich chuyén B1, B2 duoc Iva chon tir cac diém nut By ... B2 cia mot khung kiém soat
dai dong tham chiéu DFR trong sé cac khung kiém so4t dai dong DFP, DFR, DFS dé
t4i tao tirng diém nut dich chuyén By, B, trong sb cac diém nut dich chuyén By, B2 dugc
lya chon tir cac diém nut cia mot khung kiém soat dai dong tham chiéu DFR trong s6
cac khung kiém soat dai dong DFP, DFR, DFS va dé két hop cac diém nut con lai
duoc tai tao Bo va céc diém nit dich chuyén dugc tii tao B1, B> dé khoi phuc khung
kiém soat dai dong tham chiéu DFR.

Theo phuong &n uu tién cla sang ché, bo giai ma kiém soat dai dong 6 dugc tao
cAu hinh dé nhén biét mot hodc nhiéu diém nat dich chuyén A4, As; By, B2 bé“lng cach
str dung thong tin thoi gian TA4, TAs; TB1, TBo.

Theo phuong én uu tién cua sang ché, bo giai ma kiém soat dai dong 6 duoc tao
chu hinh dé giai ma thong tin thoi gian TAs, TAs; TB1, TB2 ctia mot hodc nhiéu diém
nut dich chuyén A4, As; B1, B2, ma dugc biéu dién bang tong chénh l&ch thoi gian
t A4, t As;t Bit B tirvi tri bét d4u khung kiém soat dai dong DFP; DFR dén diém
nut tuong tng A4, As; B1, B2 thudce v vi tri theo thoi gian cia diém nut tuong Gng As,
As; B1, B trong khung kiém soat dai dong DFP; DFR ma diém nut twong tmg A4, As;

B1, B, thudc vé va tri s6 do 1éch drcFrameSize 16n hon hoic bz"mg kich thudc theo thoi
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gian cua khung kiém soat dai dong DFR; DFS dimg sau khung kiém soat dai dong
DFP; DFR tuong Gng.

Theo phuong 4n uu tién cua sang ché, bd giai ma kiém soat dai dong 6 dugc tao
cAu hinh dé giai ma thong tin do khuéch dai GB1 cia sy biéu dién bit B'1 ctia diém nt
dich chuyén B1, & tai vi tri th nhit ctia phan dong bit DFS’ tuong tmg vé6i khung kiém
soat dai dong DFS dung sau khung kiém soat dai dong tham chiéu DFR, duoc biéu
dién béi tri s6 do khuéch dai tuyeét débi g Bi va trong d6 thong tin do khuéch dai GB:
cua tung su biéu dién bit B’ cta cac diém nut dich chuyén B, tai vi tri sau sy biéu
dién bit B'1 cta diém nat B1, ma & vi tri thir nhit cia phan dong bit DFS’ twong tmg
v6i khung kiém soéat dai dong DFS ding sau khung kiém soat dai dong tham chiéu
DFR, duoc bibu din béi tri sé do khuéch dai tvong g bang vdi chénh 1éch tri s6 do
khuéch dai g Bscuasu biéu dién bit B, cta diém nat dich chuyén tuong ung B> va tri
s6 do khuéch dai g Bj clia su biéu dién bit B*; ciia didm nut By, ma dimg truée sy biéu
din bit B’; cia diém nut twong tmg Bs.

Theo phuong 4n uu tién cla sang ché, bo giai ma kiém soét dai dong 6 dugc tao
cAu hinh dé giai ma thong tin d6 khuéch dai GCo ciia su biéu dién bit C’o ciia diém niit
Co cua khung kiém soat dai dong dung sau DFS tai vi tri thir nhét ctia phin dong bit
DFS’ tuong ung voi khung kiém soat dai dong DFS dtmg sau khung kiém soat dai
dong tham chiéu DFR sau khi mot hodc nhiéu vi tri ctia s biéu dién bit B’1, B cla
mdt hodc nhidu diém nit dich chuyén Bi, By duge biéu dién bai tri sb d6 khuéch dai
tuwong tmg bang va&i chénh léch tri sb do khuéch dai g_Co, su biéu dién bit C’o ctia
diém nut twong Gng Co va tri sb d6 khuéch dai g B> ctia sy biu dién bit B*; cta diém
nut dich chuyén Bz, ma ding trude su biéu dién bit C’o clia diém nut twong tmg Co.

Theo phuong 4n wu tién ctia sang ché, kich thuéc theo thdi gian cia céc khung
4m thanh AFP, AFR, AFS bang kich thuéc theo thoi gian ciia cac khung kiém soét dai
dong AFP, AFR, AFS.

Theo phuong an uu tién cia sang ché, mot hoic nhiéu diém nut Ao ... As; Bo...
B2, Co cia mdt trong s6 cac khung kiém soét dai dong DFP, DFR, DFS dugc lya chon
tir mang lué6i thoi gian dong nhét.

Theo phuong 4n wu tién clia sang ché, timg diém nit Ao ... As; Bo... Ba; Co cia
mot hodc nhidu diém nut A ... As; Bo ... Ba; Co bao gdm thong tin do dbc SAy ... SAs;
SBo ... SB2; SCo.
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Theo phwong 4n wru tién cua sang ché, bo gii ma kiém soat dai dong 6 duoc tao
chu hinh dé gidi ma sy biéu dién bit cta cac diém nit A’ ... A’s; B’o... B2, C’ st
dung k¥ thuélt giai ma entropy.

Theo khia canh khéc, sang ché @& xuit phwong phap Vén hanh b¢ gidi ma 4m
thanh, phuong phap nay bao gém céc buéc:

giai ma dong bit am thanh dugc ma héa ABS dé tai tao tin hiéu 4m thanh AS bao
gbm cac khung 4m thanh lién tiép AFP, AFR, AFS;

giai ma dong bit kiém soat dai dong dugc ma hoa DBS dé tai tao diy kiém soat
dai déng DS tuong Gng véi tin hi€u am thanh AS va bao gbm céc khung kiém soét dai
dong lién tiép DFP, DFR, DFS;

trong d6 dong bit kiém soat dai dong duge ma héa DBS bao gbm, dbi véi timg
khung kiém soét dai dong DFP, DFR, DFS trong s6 cac khung kiém soat dai dong,
phén dong bit twong tng DFP’, DFR’, DFS’;

trong d6 dong bit kiém soét dai dong dugc ma héa DBS bao gbm su biéu dién bit
A’y ... A’s;B’... B’2; C’p clia cac diém nit Ao ... As; Bo ... Ba; Co, trong do tung su
biéu dién bit cia mot diém nut trong s6 cac diém nit bao gém thong tin d6 khuéch dai
GAy ... GAs; GBy ... GB2; GCy cho tin hiéu &m thanh AS va thong tin thoi gian TAo
... TAs; TBy... TB2; TCo bidu thi thoi diém ma théng tin d6 khuéch dai GAo ... GAs;
GBy ... GB2; GCy tuong ung véi;

trong d6 dong bit kiém soat dai dong dwgc mi hoa DBS bao gbm su biéu dién bit
B’1,B’; cua cac diém nut dich chuyén B, B, duoc Iwa chon tir cac diém nut By ... Bz
ctia mot khung kiém so4t dai dong tham chiéu DFR trong s6 cac khung kiém soat dai
dong DFP, DFR, DFS, ma dugc dit vao phén dong bit twong (mg véi khung kiém soat
dai dong DFS dimg sau mot khung kiém soat dai dong tham chiéu DFR, trong d6 su
biéu dién bit B’y cta tirng diém nut con lai Bo trong sb cac diém nut By ... B2 clia mot
khung kiém soat dai dong tham chiéu DFR trong s cac khung kiém soat dai dong
DFP, DFR, DFS duoc dit vao phan dong bit DFR’ twong tmg véi mot khung kiém
soat dai dong tham chiéu DFR; va

trong d6 sy bidu dién bit B’y ctia timg diém nat con lai Bo trong s6 cac diém nat
con lai B’ ciia mot khung kiém soat dai dong tham chiéu DFR trong sb cac khung

kiém soét dai dong DFP, DFR, DFS duogc giai ma dé tai tao timg diém nut con lai Bo
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ctia mdt khung kidm soat dai dong tham chiéu DFR trong s cac khung kiém soat dai
dong DFP, DFR, DFS;

trong d6 su biéu dién bit B’1, B’ clia timg diém nut dich chuyén B1, B, trong s6
cac diém nut dich chuyén B1, B2 duoc Iva chon tir céac diém nut Bo ... By cia mot
khung kiém soat dai dong tham chiéu DFR trong sé cac khung kiém soat dai dong
DFP, DFR, DFS duoc giai ma dé tai tao timg diém nut dich chuyén By, B, trong s cac
diém nut dich chuyén B;, B> dugc lya chon tir cac diém nat ciia mot khung kiém soat
dai dong tham chiéu DFR tfong sb cac khung kiém soat dai dong DFP, DFR, DFS; va

trong do cac didm nut con lai duge tai tao Bo va cac diém nut dich chuyén dugc
tai tao B1, B2 duoc td hop dé khoi phuc khung kiém soat dai dong tham chiéu DFR.

Déi voi bo giai ma, bd mi hoa va cac phuong phap ciia cac phuong an dugc mod
ta, phan sau day duoc dé cap:

Mic di mét sb khia canh da dwge mé ta trong pham vi cta thiét bi, 16 rang ring
cac khia canh nay ciing thé hién su m6 ta cia phwong phép twong tmg, trong d6 khéi
hoic thiét bi twong tng v6i bude phwong phap hodc ddu hidu cia budc phwong phap.
Tuong tu, cac khia canh dugc md ta trong pham vi cia budc phuong phép cling biéu
di&n sy mo ta cia khdi hodc muc hodc ddu hiéu twong g ctia thiét bi twong tng.

Phu thudc vao céc yéu ciu thuc hién nhét dinh, cac phuong én cda sang ché c6
thé dugc thuc hién trong phﬁn cing hodc trong ph?m mém. Phuong an cé thé duoc
thuc hién st dung vat luu trit s, vi du, dia mém, DVD, CD, ROM, PROM, EPROM,
EEPROM hoic bo nhé FLASH, ¢6 cac tin hiéu diéu khién c¢6 thé doc dudng bang dién
tr duge luu trit trén d6, ma két hop (hodc c6 thé két hop) v6i hé thong may tinh kha
trinh sao cho phuong phap twong trng dugc thuc hién.

Mot sé phuong 4n theo sang ché bao gdm vat mang dit liéu c6 cac tin hiéu diéu
khién c6 thé doc duoc biang dién tir, ma c6 kha ning két hop véi hé théng may tinh ¢
thé 1ap trinh duogc, sao cho mét trong sd cac phwong phap dugc md ta & day dugc thuc
hién.

Thong thudng, cic phwong 4n theo sang ché c6 thé duoc thuc hién nhu san pham
chuong trinh mdy tinh véi ma chuong trinh, ma chuong trinh hoat dong dé thyc hién
mot trong cac phuong phap khi san phdm chuong trinh may tinh chay trén may tinh.

Ma3 chuong trinh c6 thé, vi du, dugc luu trir trén vat mang cé thé doc duoc béng may.
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Céac phuong 4n khac bao gbm chti'cmg trinh may tinh dé thuc hién mot trong s6
cac phuong phap dugc moé ta & day, dugce luu trit trén vit mang co thé doc duoc bang
may hodc vét ghi luu trit khong chuyén tiép.

Do d6, n6i cach khéc, phuong 4n ciia phwong phap theo sang ché 1a chuong trinh
may tinh c¢6 ma chuong trinh dé thuc hién mét trong s6 cac phuong phap duge mo ta &
day, khi chuong trinh may tinh chay trén may tinh.

Do d6, phuong 4n khéc ctia cac phuong phép theo sang ché 1a vat mang dit ligu
(hodc vat ghi luu trit s6, hodc vat ghi co thé doc dugc béng may tinh) gém co, da dugc
ghi lai trén d6, chuong trinh may tinh dé thuc hién mot trong s6 chc phuong phap dugc
mo ta & day.

Do d6, phwong 4n khéac cta phuong phap theo sang ché 1a dbng dit liéu hodc
chudi cac tin hiéu biéu dién chuong trinh mdy tinh dé thuc hién mét trong s6 cac
phuong phép dugc mo ta & day. Dong dit liéu hodc day céc tin hi€u co thé duoc tao
c4u hinh, vi du, & dugc truyén théng qua su két ndi truyén thong dir liéu, vi du thong
qua internet.

Phuong 4n khac gdm cé phuong tién xir 1y, vi du may tinh, hodc thiét bi 16gic 1ap
trinh duge, duge tao cdu hinh hodc dugce 1am thich tng dé thuc hién maot trong sb cac
phuong phép dugc md ta & day.

Phuong 4n nita bao gdm may tinh c6 chuong trinh may tinh dugc cai dit trén d6
dé thuc hién mét trong sd cac phuong phéap duge mo ta & day.

Theo mdt s6 phuong 4n, thiét bi 16gic 1ap trinh dwoc (vi du, mang cong 14p trinh
dugc dang truong) co thé dugc sir dung dé thyc hién mot s6 hoic tit ca cac chirc ning
ctia cac phuong phap duge mé ta & ddy. Trong mot s6 phuong an, mang cdng 1ap trinh
duoc dang trudng c6 thé két hop véi bo vi xir Iy dé thuc hién mot trong sd cac phuong
phap dugc mé ta & ddy. Thong thuong, cac phuong phéap thuc hi¢n mot cach c6 1gi béi
thiét bi phan cting bt ky.

Trong khi sang ché nay da dugc mo ta dudi dang mot vai phuong 4n, c¢6 cac phép
bién d6i, phép hoan vi va twong duong ma roi vao trong pham vi cia séng ché nay.
Ciing nén duogc luu ¥ rang c6 nhidu cach thay thé dé thuc hién cac phuong phap va cac
thanh phin cta sang ché. Do d6 dugc mong doi rang cac yéu> ciu bao hd dugc di kém
sau day duoc hiéu 1a bao gbém tit ca cac thay dbi, bién thé va twong duong nhu vay

cling. ~ nam trong ~pham vi dung cua sang che.
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Cdc ki hiéu tham chiéu:

1
2
3
4
5
6

ABS
AS

DFP

DFR

DFS

Ag... As
Bo... B2
Co

DFP’

DFR’

DFS’

TAo ... TAs

TBo ... TB2
TCo

t Ag...t As

thiét bi ma héa 4m thanh

bé ma hoa am thanh

bd ma hoa kiém soat dai dong

thiét bi giai ma 4m thanh

bd gidi ma 4m thanh

b giai ma kiém soat dai dong

dong bit 4&m thanh dugc ma hoa

tin hi€éu am thanh

khung 4m thanh dimg trude

khung 4m thanh tham chiéu

khung 4m thanh ding sau

dong bit kiém soat dai dong dugc ma hoa

day kiém soat dai dong

khung kiém so4t dai dong dung trudc

khung kiém so4t dai dong tham chiéu

khung kiém so4t dai dong dﬁ.’ng sau

cac diém nut cta khung kiém soét dai dong dung trude -

cac diém nat cua khung kiém so4t dai dong tham chiéu

diém nut ctia khung kiém so4t dai dong dimg sau

phén dong bit trong tmg v6i khung kiém soat dai dong ding trude
phén dong bit trong ng véi khung kiém soat dai dong tham chiéu
phén dong bit trong Gmg v6i khung kiém soét dai dong dimg sau
thong tin thoi gian cta cic diém nit cua khung kiém soat dai dong
ding trudce

thong tin thoi gian cia cac diém nat cia khung kiém soat dai dong
tham chiéu

thong tin thoi gian cia diém nit ctua khung kiém soat dai dong ding
sau

chénh 1éch thdi gian cta cac diém nit ctua khung kiém soat dai dong

ding trude
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t Bo...t B2
t Co

GAo ... GAs
GBo ... GB2
GCo

g Ao...g As
g Bo...g B2
g Co

SAo ... SAs
SBo ... SB2
SCo

28040

chénh 1&ch thoi gian cta cac diém nut ciia khung kiém soat dai dong
tham chiéu

chénh 1éch thoi gian cia diém nut cua khung kiém soat dai dong dung
sau

thong tin do khuéch dai cta cac diém nut cia khung kiém soat dai
dong dung truée

thong tin do khuéch dai cta cac diém nut cia khung kiém soat dai
dong tham chiéu

thong tin d6 khuéch dai ctia diém nut cia khung kiém soat dai dong
dung sau

tri s& do khuéch dai cta cac diém nit cia khung kiém soat dai dong
ding trudce

tri s6 do khuéch dai ciia cac diém nut cua khung kiém soat dai dong
tham chiéu

tri s6 d6 khuéch dai cua diém nat caa khung kiém soat dai dong dung
sau.

thong tin d6 déc ciia cac diém nut cta khung kiém soat dai dong dimg
truge

thong tin d6 dbc ciia cac diém nut ciia khung kiém soat dai dong tham
chiéu

thong tin d6 dbc cua diém nit ciia khung kiém soat dai dong dting sau
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YEU CAU BAO HO
1.  Thiét bi ma héa 4m thanh bao gom:

bd ma héa 4m thanh duoc tao cdu hinh dé tao ra dong bit am thanh dugc ma hoa

tir tin hiéu am thanh bao gdm cac khung 4m thanh lién tiép;

bd ma hoa kiém soat dai dong duogc tao cAu hinh dé tao ra dong bit kiém soat dai
dong dugc ma h(’)a-tfr day kiém so4t dai dong tuong g véi tin hiéu 4m thanh (audio
signal - AS) va bao gdém céc khung kiém soat dai dong lién tiép, trong d6 timg khung
kiém soat dai dong trong sé cac khung kiém soat dai dong bao gdm mot hodc nhiéu
diém nut, trong d6 timg diém nut trong sé mot hoic nhiéu diém nat bao gdm théng tin
d6 khuéch dai cho tin hiéu 4m thanh va thong tin thoi gian biéu thi thoi diém ma thong

tin d6 khuéch dai twong tmg vdi;

trong d6 bd ma hoa kiém soat dai dong dugc tao cdu hinh theo cich ma dong bit
kim soat dai dong dwoc ma hoa bao gdm, dbi véi timg khung kiém sodt dai dong

trong s cac khung kiém soat dai dong, phan dong bit trong ting;

trong d6 bd ma hoa kiém soat dai dong duogc tao c4u hinh d chay tién trinh dich
chuyén, trong d6 mot hodc nhiéu diém nat trong s6 cac diém nht ciia mot khung kiém
soat dai dong tham chiéu trong sd cac khung kiém soat dai dong duoc lya chon nhu
cac diém nut dich chuyén, trong d6 su biéu dién bit cia timg diém nat dich chuyén
trong s6 mot hodc nhiéu diém nut dich chuyén ctia mot khung kiém soat dai dong tham
chiéu dugc dat vao trong phin dong bit twong tmg véi khung kiém soét dai dong ding
sau mot khung kiém so4t dai dong tham chiéu, trong d6 su biéu dién bit cta timg diém
nut con lai trong sb cac diém nut ciia mot khung kidm soat dai dong tham chiéu trong
s& cac khung kiém soét dai dong dugc dit vao trong phan dong bit trong tmg véi mot

khung kiém soét dai dong tham chiéu.

2. Thiét bi ma hoa 4m thanh theo diém 1, trong d6 tién trinh dich chuyén dugc khéi
tao trong trudng hop sb diém nut cia khung kiém soat dai dong tham chiéu 16n hon
gia tri ngudng duge xac dinh trudce.

3. Thiét bi ma hoa 4m thanh theo diém 1, trong d6 tién trinh dich chuyén dugc khéi
tao trong truong hop téng sé diém nut cta khung kiém soat dai dong tham chiéu va s6

didm nut dich chuyén tir khung kiém soét dai dong dung trudc khung kiém soét dai
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dong tham chiéu duoc dat vao phan dong bit twong ing v6i khung kiém soét dai dong

tham chiéu 16n hon gié tri ngudng dugc xac dinh trudc.

4.  Thiét bi ma hoa am thanh theo diém 1, trong d6 tién trinh dich chuyén dugc khoi
tao trong truong hop téng s diém nut ciia khung kiém soat dai dong tham chiéu va s6
diém nat dich chuyén tir khung kiém so4t dai dong dimg trude khung kiém soat dai
dong tham chiéu @& duoc dit vao phan dong bit twong tmg véi khung kiém soat dai
dong tham chiéu 16n hon sé diém nat cia khung kiém soat dai dong ding sau khung

kiém soat dai dong tham chiéu.

5. Thiét bi ma hoa 4m thanh theo diém 1, trong d6 thong tin thoi gian ciia mot hodc
nhiéu diém nut duoc biéu dién theo cach ma mot hodc nhiu diém nat dich chuyén co

thé duoc nhan biét bang cach sir dung thong tin thoi gian.

6.  Thiét bj ma hoa 4m thanh theo diém 5, trong d6 thong tin thoi gian ctia mot hodc
nhiu diém nat dich chuyén dugc biéu dién bang téng chénh 1&ch thoi gian tir vi tri bat
d4u khung kiém soat dai dong ma diém nit twong tmg thudc vé dén vi tri theo thoi
gian cia diém ndt tvong Gng trong khung kiém soat dai dong ma diém nut trong tmg
thudc vé va tri sb do 1éch 16n hon hoic br?lng kich thudc theo thoi gian cua khung kiém

soat dai dong ding sau khung kiém soé4t dai dong tuong ung.

7. Thiét bi ma hoa am thanh theo diém 1, trong d6 thong tin do khuéch dai cua su
biéu dién bit cua diém nat dich chuyén, ma & tai vi tri th@r nhit cta phﬁn dong bit
tuong Gng véi khung kiém soat dai dong dung sau khung kiém soat dai dong tham
chiéu, dugc biu dién béi tri s6 d6 khuéch dai tuyét ddi va trong d6 thong tin do
khuéch dai cta timg sy biéu dién bit ciia cac diém nut dich chuyén tai vi tri sau su biéu
dién bit cia diém nit, ma & vi tri thir nhat cia phin dong bit twong tng véi khung
kiém soat dai dong dimg sau khung kiém soét dai dong tham chiéu, dugc biéu dién bsi
tri s6 d6 khuéch dai twong tng b%lng v6i chénh 1éch tri sb @6 khuéch dai cua su biéu
dién bit cua diém nut dich chuyén tuong ung va tri s6 @6 khuéch dai cua su biéu dién

bit cia diém nut, ma ding trudce sy biéu dién bit ctia diém nut twong tng.

8. Thiét bi ma héa 4m thanh theo diém 1, trong do, trong trudng hop su biéu dién
bit cia mot hodc nhiu diém nut dich chuyén cta khung kiém soat dai dong tham chiéu

duogc dat vao phin dong bit twong tmg v6i khung kiém soat dai dong dimg sau khung
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kiém soat dai dong tham chiéu, thong tin do khuéch dai cua sy biéu dién bit cua diém
nat cia khung kiém so4t dai dong dung sau tai vi tri thir nhét ciia phdn dong bit tuong
ung voi khung kiém soét dai dong dimg sau khung kiém soét dai dong tham chiéu sau
khi mot hodc nhiéu vi tri cta sy biéu dién bit ciia mot hodc nhiéu diém nut dich chuyén
duge bidu dién béi tri s6 d6 khuéch dai tuong Gng ma béng chénh 1éch cua tri sb do
khuéch dai cua sy biéu dién bit cia diém ndt twong tmg va tri sb d6 khuéch dai cia su
biéu dién bit cta diém nut dich chuyén, ma ding trudce sy biéu dién bit cta diém nat

tuong Urng.

9.  Thiét bi ma héa 4m thanh theo diém 1, trong do kich thudce theo thoi gian cia cac

khung 4m thanh bang kich thudc theo thoi gian ctia cac khung kiém soat dai dong.

10.  Thiét bi ma hoa 4m thanh theo diém 1, trong d6 mot hodc nhiéu diém nut cia
mdt trong s6 khung kiém so4t dai dong dugc Iya chon tir mang ludi thoi gian dong
nhét.
11. Thiét bi ma hoa 4m thanh theo diém 1, trong d6 timg diém nut trong sé mot hodc
nhiéu diém nut bao gdm théng tin do déc.
12. Thiét bi ma héa 4m thanh theo diém 1, trong d6 bd ma hoa kiém soat dai dong
duogc tao cAu hinh d& ma hoa cac diém nut str dung k¥ thuat ma héa entropy.
13. Thiét bj giai ma 4m thanh bao gbém:

b6 giai ma 4m thanh dugc tao cdu hinh dé gidi ma dong bit 4m thanh duge ma
hoa 8 tai tao tin hiéu 4m thanh bao gdm c4c khung 4m thanh lién tiép;

bo giai ma kiém soat dai dong duge tao cdu hinh dé giai ma dong bit kiém soat
dai dong duoc ma hoa dé tai tao day kiém so4t dai dong twong Gmg véi tin hiéu 4m
thanh va bao gdm céc khung kiém soat dai dong lién tiép;

trong d6 dong bit kiém soat dai dong dugc ma hoa bao gdm, dbi véi timg khung
kiém soat dai dong trong s cac khung kiém soat dai dong, phan dong bit twong tng;

trong d6 dong bit kiém soat dai dong dugc ma héa bao gdm sy biéu dién bit ctia
cac diém nut, trong d6 tung su biéu dién bit cua mot diém nut trong sb cac diém nut
bao gdm thong tin do khuéch dai cho tin hiéu 4m thanh va thong tin thoi gian biéu thi

thoi diém ma thong tin d6 khuéch dai twong tng véi;
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trong d6 dong bit kiém soat dai dong dugc ma héa bao gdbm su biéu dién bit cta
cac diém nut dich chuyén duge lya chon tir cac diém nut cia mot khung kiém soat dai
dong tham chiéu trong s6 cic khung kiém soéat dai dong, ma dugc dit vao phéan dong
bit trong tng véi khung kiém soat dai dong dung sau mot khung kiém soat dai dong
tham chiéu, trong d6 su bidu dién bit cta timg diém nut con lai trong sé cac diém nut
ctia mot khung kiém soat dai dong tham chiéu trohg s6 cac khung kiém soat dai dong
dugc dit vao trong phan dong bit twong tng véi mot khung kiém soat dai dong tham
chiéu; va

trong d6 by giai ma kiém soét dai dong dugc tao chu hinh dé giai ma sy biéu dién
bit cta ting diém nut con lai trong sé cac diém nut con lai cia mot khung kiém soat
dai dong tham chiéu trong s cac khung kiém so4t dai dong dé tai tao timg diém nut
con lai cia mot khung kiém soét dai dong tham chiéu trong sb cac khung kiém soat dai
dong, dé giai ma sy biéu dién bit cta timg diém nut dich chuyén trong s cac diém nut
dich chuyén duoc lua chon tir cac diém nut cia mot khung kiém soat dai dong tham
chiéu trong s cac khung kiém soat dai dong dé tai tao timg diém nut dich chuyén
trong sb cac diém nat dugc chuyén dugc lwa chon tir cac diém nut ctia mot khung kiém
soat dai dong tham chiéu trong sd cac khung kiém soét dai dong va dé két hop cac
diém niat con lai duoc tai tao va cac diém niat dich chuyén duoc tai tao dé khéi phuc

khung kiém soat dai dong tham chiéu.

14. Thiét bi giai ma 4m thanh theo diém 13, trong d6 bd giai ma kiém soat dai dong
dugc tao ciu hinh d nhén biét mot hoic nhiu diém nat dich chuyén béng cach st

dung thong tin thoi gian.

15. Thiét bi giai ma 4m thanh theo diém 13, trong d6 bd giai ma kiém soat dai dong
duoc tao cdu hinh dé gidi ma thong tin thoi gian cda mdt hodc nhiéu diém nut dich
chuyén, ma dugc biéu dién bang tdng chénh léch thoi gian tir vi tri bat diu khung kiém
soat dai dong ma diém nat twong Gng thudc vé dén vi tri theo thoi gian cia diém nut
tuong tmg trong khung kiém soat dai dong ma diém nut twong Gmg thudc veé va tri sb
do léch 16n hon hoac béng kich thudc theo thoi gian cua khung kiém soat dai dong

dimg sau khung kiém soat dai déng tuong tng.

16. Thiét bi giai ma 4m thanh theo diém 13, trong d6 bd giai ma kiém soat dai dong

duogc tao cau hinh dé gidi ma thong tin d¢ khuéch dai cua sy bieu dién bit ciia diém nut
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dich chuyén, ma & tai vi tri thir nhit ciia phan dong bit trong tmg véi khung kiém soét
dai dong dung sau khung kiém soat dai dong tham chiéu, dwoc bidu dién béi tri sb do
khuéch dai tuyét di va trong d6 thong tin dd khuéch dai cua tirng su biéu dién bit clia
cac diém nut dich chuyén & vi tri sau su biéu di2n bit ciia diém nut, ma & vi tri thi nhit
ctia phin dong bit twong ing véi khung kiém soat dai dong dung sau khung kiém soét
dai dong tham chiéu, dwoc bidu dién béi tri sé do khuéch dai twong tng bang vai
chénh 1éch tri sé d6 khuéch dai cua sy bidu din bit (B2’) cta diém nit dich chuyén
(B2) twong ung va tri s6 do khuéch dai cta sy biéu dién bit ciia diém nuit, ma ding

trude su biéu dién bit cia diém nit twong Gng.

17. Thiét bj giai ma 4m thanh theo diém 13, trong d6 bd giai ma kiém soat dai dong
duoc tao cAu hinh dé gidi ma thong tin do khuéch dai cta su biéu dién bit cia diém nut
ctia khung kiém soat dai dong ding sau tai vi tri thir nhat ctia phan dong bit tuong tng
v6i khung kiém soét dai dong ding sau khung kiém soat dai dong tham chiéu sau khi
mot hodc nhiéu vi tri cua sy biéu dién bit ciia mdt hodc nhiéu diém nat dich chuyén
duogc biéu dién béi tri s6 d6 khuéch dai lién quan bing chénh léch trj s6 do khuéch dai
cta su biéu dién bit cua diém nut tuong rng va tri s6 d6 khuéch dai cua su biéu dién

bit ctia diém nut dich chuyén, ma ding trude sy biéu din bit cia diém nit twong tng.
18. Thiét bi giai ma am thanh theo diém 13, trong d6 kich thuéc theo thdi gian ciia
cac khung 4m thanh bang kich thudc theo thoi gian ctia cac khung kiém soat dai dong.
19. Thiét bi giai ma 4m thanh theo diém 13, trong d6 mot hodc nhidu diém nut cia
mot trong sd cac khung kiém soat dai dong duoc Ia chon tir mang ludi thoi gian déng
nhét.

20. Thiét bi giai ma 4m thanh theo diém 13, trong d6 timg diém nut trong s6 mot
hodc nhidu diém nut bao gdm thong tin d6 déc.

21. Thiét bj giai md 4m thanh theo diém 13, trong d6 bd giai ma kiém soat dai dong
duogc tao ciu hinh dé giai ma su biéu dién bit cia cac diém nat sit dung k¥ thuat giai
ma entropy.

22. Heé théng tao ra dong bit 4m thanh duoc mi hoa va giai ma dong bit &m thanh
dugc ma hoa bao gdm:

thiét bi ma hoéa 4m thanh ma bao gdm:
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bd mi hoéa am thanh dugc tao cAu hinh dé tao ra dong bit 4m thanh

dugc ma hoa tir tin hi€u am thanh bao gém cac khung am thanh lién tiép;

bo ma hoa kiém soat dai dong dugc tao cu hinh dé tao ra dong bit
kidm soat dai dong dwoc ma hoéa tir ddy kiém soat dai dong tuong ng voi
tin hiéu am thanh va bao gbm céc khung kiém soat dai dong lién tiép, trong
d6 timg khung kiém soat dai dong trong sd cac khung kiém soat dai dong
bao gbm mat hodc nhiéu diém nut, trong d6 timg diém nut trong s6 mot
hodc nhiéu diém nut bao gém thong tin do khuéch dai cho tin hiéu 4m thanh
va thong tin thoi gian biéu thi thoi didm ma thong tin 49 khuéch dai tuong
ung voi;

trong d6 bd ma hoa kiém soat dai dong duoc tao céu hinh theo cach
ma dong bit kiém so4t dai dong dugc ma hoa bao gbm, d6i véi timg khung
kidm soat dai dong trong sb cac khung kiém soat dai dong, phan dong bit

tuong ung;

trong d6 b ma hoa kiém soat dai dong duoc tao céu hinh @& chay tién
trinh dich chuyén, trong 6 mét hodc nhiéu diém nit trong s6 cac diém nut
ctia mot khung kiém soét dai dong tham chiéu trong s cac khung kiém soat
dai dong duogc lya chon nhu céac diém nut dich chuyén, trong d6 su biéu
dién bit cua ting diém nut dich chuyén trong s6 mot hodc nhidu diém nut
dich chuyén cia mot khung kiém soat dai dong tham chiéu dugc dit vao
trong phan dong bit trong tng v6i khung kiém soat dai dong dimg sau mot
khung kiém soat dai dong tham chiéu, trong d6 SI_i biéu dién bit cta timg
diém nat con lai trong sé cac diém nit cia mot khung kiém soat dai dong
tham chiéu trong sé céc khung kiém soat dai dong dugc dit vao trong phan

dong bit tuong ting véi mot khung kidm soat dai dong tham chiéu,
va thiét bi giai md 4m thanh theo diém 13.

23. Phuong phdp vin hanh bd mi héa dm thanh, phuong phdp nay bao gdm cac

budc:

tao ra dong bit &m thanh dugc ma hoa tir tin hi¢éu 4m thanh bao gbm cac khung

4m thanh lién tiép;
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tao ra dong bit kiém soét dai dong dugc ma hoa tir day kiém soat dai dong tuwong
ung vai tin hi¢u &m thanh va bao gdm céc khung kiém soat dai dong lién tiép, trong d6
timg khung kiém soét dai dong trong sb cac khung kiém soat dai dong bao gém mot
hozc nhidu diém nut, trong d6 timg diém nut trong s6 mot hodc nhidu diém nit bao
gdm thong tin d6 khuéch dai cho tin hiéu 4m thanh va thong tin thdi gian biéu thi thoi

diém ma thong tin d6 khuéch dai twong tmg véi,

trong d6 dong bit kiém soat dai dong dugc ma hoa bao gbm, dbi véi timg khung

kiém soat dai dong trong sb cac khung kiém soat dai dong, phan dong bit twrong ting;

chay tién trinh dich chuyén, trong d6 mot hozc nhidu diém nut trong sb cac diém
nat ctia mot khung kiém soat dai dong tham chiéu trong s6 cac khung kiém soét dai
déng dugc lya chon nhu cac diém nat dich chuyén, trong d6 su biéu dién bit cua tung
diém nut dich chuyén trong s6 mot hodc nhiéu diém nut dich chuyén ciia mot khung
kiém soat dai dong tham chiéu dugc dit vao trong phén dong bit twong tmg véi khung
kiém soé4t dai dong dimg sau mot khung kiém soat dai dong tham chiéu, trong d6 su
biéu dién bit cia ting diém nit con lai trong s6 cac diém nut cia mot khung kiém soét
dai dong tham chiéu trong sd céc khung kidm soat dai dong dwgc dit vao trong phan

dong bit twong tng v6i mot khung kiém soat dai dong tham chiéu.

24. Phuong phap van hanh b giai ma dm thanh, phuong phép nay bao gdm cac

budce:

giai ma dong bit &m thanh dugc ma hoa dé tai tao tin hiéu 4m thanh bao gdm céc
khung 4m thanh lién tiép;

giai ma dong bit kiém soat dai dong duoc ma hoéa dé tai tao day kiém soat dai
dong tuong Ung vai tin hiéu am thanh va bao g0m céc khung kiém soat dai dong lién
tiép;

trong d6 dong bit kiém soat dai dong dugc ma héa bao gbm, d6i véi timg khung
kiém soat dai dong trong s cac khung kiém soat dai dong, phan dong bit trong tng;

trong d6 dong bit kiém soat dai dong dugc ma héa bao gbm su biéu dién bit ctia
cac diém nut, trong d6 timg sy biéu dién bit ctia mot diém nat trong sd cac diém nut
bao gdm thong tin do khuéch dai cho tin hiéu 4m thanh va théng tin thdi gian biéu thi

thoi dijém ma thong tin d6 khuéch dai twong tGng véi;
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trong d6 dong bit kiém so4t dai dong dwgc ma hoéa bao gbm sy biéu dién bit ctia
cac diém nut dich chuyén dugc lua chon tir cac diém nut ciia mot khung kiém soat dai
dong tham chiéu trong s6 cac khung kiém soat dai dong, ma dugc dit vao phin dong
bit twong tmg voi khung kiém sodt dai dong ding sau mot khung kiém soat dai dong
tham chiéu, trong do su biéu dién bit cia timg diém nat con lai trong sb cac diém nut
ctia mot khung kiém soat dai dong tham chiéu trong s6 cac khung kiém soét dai dong
dugc dat vao phan dong bit tuong tng v6i mot khung kiém soat dai dong tham chiéu;

va

trong d6 su biéu dién bit clia tng diém nit con lai trong s6 cac diém nut con lai
cua mot khung ki€ém soat dai dong tham chiéu trong s6 cac khung kiém soat dai dong
duoc giai ma dé€ tai tao ting di€ém nut con lai cua mot khung kiém soéat dai dong tham

chiéu trong so0 cac khung kiém soat dai dong;

trong d6 sy biéu dién bit ciia timg diém nit dich chuyén trong sb cac diém nut
dich chuyén duogc lua chon tir céc didm nut ciia mot khung kiém soat dai dong tham
chiéu trong sb cac khung kiém soat dai dong dugc gidi ma dé tai tao tirng diém nut
dich chuyén trong s6 cac diém nut dich chuyén duoc lva chon tir cac diém nit cia mot

khung kiém soat dai dong tham chiéu trong sb cac khung kiém soat dai dong; va

trong d6 cac diém nut con lai dugce téi tao va cac diem nut dich chuyén duoc tai

tao dugc td hop dé khoi phuc khung kiém soat dai dong tham chiéu.

25.  Vat ghi luu trit s6 khong chuyén tiép c6 chuong trinh may tinh d dwoc Iuu trén
d6 dé thuc hién phuong phép van hanh b ma héa am thanh, phuong phép bao gdm
cac budc:

tao ra dong bit &m thanh dugc ma hoa tir tin hiéu am thanh bao gém cac

khung am thanh lién tiép;

tao ra dong bit kiém soat dai dong dugc ma hoa tir ddy kiém soét dai dong
tuong Ung véi tin hi¢u am thanh va bao gdm cac khung kiém soat dai dong lién
tiép, trong d6 timg khung kiém soat dai dong trong s6 cac khung kiém soat dai
dong bao gdm mét hodc nhiéu diém nut, trong d6 timg diém nat trong s mot
hodc nhiu diém nat bao gém thong tin do khuéch dai cho tin hiéu 4m thanh va

thong tin thoi gian bidu thi thoi diém ma thong tin d6 khuéch dai trong tng véi,
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trong d6 dong bit kiém soét dai dong dwgc ma hoéa bao gbm, ddi vé6i timg
khung kiém soat dai dong trong sb cac khung kiém so4t dai dong, phan dong bit

tuong ung;

chay tién trinh dich chuyén, trong d6 mot hodc nhidu didém nit trong s cac
didm nut ciia mot khung kiém soat dai dong tham chiéu trong sé cac khung kiém
soat dai dong dugc lya chon nhu cac diém nut dich chuyén, trong d6 su biéu dién
bit ctia timg diém nat dich chuyén trong s6 mot hodc nhiéu diém nut dich chuyén
ctia mot khung kiém soét dai dong tham chiéu duoc dit vao trong phan dong bit
trong tmg v6i khung kiém soéat dai dong dimg sau mot khung kiém soat dai dong
tham chiéu, trong d6 su biéu dién bit ctia timg diém nat con lai trong s6 cac diém
nat ciia mot khung kiém soét dai dong tham chiéu trong sb cac khung kiém soat
dai dong dugc dat vao trong phan dong bit trong tng véi mot khung kiém so4t

dai dong tham chiéu,
khi chuong trinh mdy tinh da néu dugc chay bdi may tinh.
26.  Vat ghi luu trit s6 khéng chuyén tiép c6 chuong trinh méy tinh da duoc luu trén
d6 dé thuc hién phuong phap van hanh b giai ma am thanh, phuong phép bao gdm
cac budc:
giai ma dong bit dm thanh dugc ma hoéa dé tai tao tin hiéu 4m thanh bao
gdm céc khung 4m thanh lién tiép;
giai ma dong bit kiém soat dai dong duge ma hoa dé tai tao day kiém soat
dai dong tuong ung v6i tin hiéu dm thanh va bao gbm céc khung kiém soat dai
dong lién tiép;
trong d6 dong bit kiém soat dai dong dwoc ma héa bao gbm, dbi véi timg
khung kiém soat dai dong trong s cac khung kiém soat dai dong, phan dong bit
twong ung;
trong d6 dong bit kiém soat dai dong duwgc ma hoa bao gdm su biéu dién bit
clia cac didm nut, trong do6 ting sy bidu dién bit cia mot diém nut trong sb céc
didm nut bao gdm thong tin d6 khuéch dai cho tin hiéu 4m thanh va théng tin

thoi gian biéu thi thoi diém ma thong tin d6 khuéch dai twong tmg véi;
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trong d6 dong bit kiém soat dai dong dwoc ma hoa bao gdm su biéu dién bit
clia cac diém nit dich chuyén duoc Iya chon tir cac diém nat cia mot khung kiém
soat dai dong tham chiéu trong sb cac khung kiém soat dai dong, ma dugc dat
vao phan dong bit twong tmg véi khung kiém soat dai dong ding sau mot khung
kidm soat dai dong tham chiéu, trong d6 su biéu dién bit cia timg diém nit con
lai trong sb cac diém nit cia mot khung kiém soat dai dong tham chiéu trong s6
cac khung kiém soat dai dong dugc dat vao phén dong bit tuong ng véi mot

khung kiém soét dai dong tham chi€u; va

trong d6 su biéu dién bit cua ting diém n1t con lai trong so cac diém nut
con lai cia mot khung kiém soat dai dong tham chiéu trong so cac khung kiém
soat dai dong dugce giai ma de tai tao ting diém nut con lai cia mot khung ki€ém

soat dai dong tham chi€u trong so cac khung kiém soat dai dong;

trong d6 su biéu din bit cia timg diém nit dich chuyén trong sb cac diém
nut dich chuyén dugc lwa chon tir cic diém nit cia moét khung kiém soat dai
dong tham chiéu trong sé cac khung kiém soat dai dong dugc giai ma dé tai tao
timg diém nut dich chuyén trong s6 cac diém nit dich chuyén dugc lya chon tir
cac diém nat coa mot khung kiém soat dai dong tham chiéu trong sb cac khung
kiém soat dai dong; va

trong do céc dim nat con lai duoc tai tao va cac diém nit dich chuyén

duoc tai tao duge td hop dé khoi phuc khung kiém soat dai dong tham chiéu,

khi chuong trinh mdy tinh da néu dugc chay bédi may tinh.
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