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(57) Sang ché d& cap dén phuong phap giai ma dong bit video duoc 1ap ma, phwong
phap nay bao gdm cac budc: thu nhan thanh phan ct phap 16p tham chiéu bang cach
phén tach dong bit video duoc 1ap ma, trong d6 tri s6 ctia thanh phan ¢t phap 16p tham
chiéu dinh rd xem 16p c6 chi sé k 12 16p tham chiéu truc tiép d6i véi 16p 6 chi s6 1 hay
khong, trong d6 ca i va k déu 14 cac sé nguyén va I6n hon hoic bang 0; x4c dinh xem
16p 6 chi sdj la 16p'tham chiéu dbi v6i 16p c6 chi sb i hay khong dua vao tri s6 cia
thanh phén ca phéap 16p tham chiéu, trong d6 16p c¢6 chi sb j 1a 16p tham chiéu dbi vai
16p ¢6 chi sb k, trong d6 j 1a s6 nguyén va 16n hon hodc bang 0; va trong trudng hop ma
diéu kién dugc théa man, du doan anh ctia 16p c6 chi sb i dua vao 16p co chi sb j, trong
d6 tri s6 cta thanh phan ca phap lién quan dén dinh dang sic d6 dugc ap dung cho 16p
c6 chi sb i 12 gibng nhu tri s§ ciia thanh phan ¢t phép lién quan dén dinh dang sic do
duoc 4p dung cho 16p c6 chi sb j, va trong d6 diéu kién bao gdm 16p c6 chi sd j 1a 16p
tham chiéu d6i voi 16p ¢6 chi sé i. Sang ché ciing dé cap dén phuong phap ma héa video,
may giai ma dong bit video dugc 1ap ma, may ma hoa video, bd ma hoa, bd giai ma, va

phuong tién luu trit khong tam thoi.

' Thu nhdn lhdnh phiin ci phap 1op lhdl‘[l chiéu bang cach phin tach dnn;_,l
| bit video dwgce [ap ma, trong do tri st cia thanh phan cli phap lUp tham |
| chiéu dinh 1 xem lop co chi st k 1a 16p tham chiéu truc lle doi v [
| 16p ¢6 chi sb i hay khong, trong d6 caivak déu 1a sb nguyén va lém : \ $701
| hom hodc bing 0 "'

—_—

R ¥
| Xde dmln xem lup ¢6 chi 50] I 16p tham chiéu ddi véi lop co chi 50 i i
dya véo trj so cua thanh phén ci phép lép tham chiéu hay khing, trong | '
d6 I6p co chi s j 1a lép tham chicu doi vai 16p ¢é chi 56 k., trong d6 la| 8702
! s0 nguyén va lém hon hodic hiing 0 '
T
v
| Trom_.‘. tririmg ho'p ma diéu kién duge thoa min, dy dodn anh cialép ¢6 |
| chi 0 i dya vao 16p 6 chi 58 j, trong dé tri s cila thanh phdn et phip
lién guan dcn dinh dang bElL ) dugre dp dung cho lép cb chi sd i la |~
glu:ﬂ'& nhur tri s6 ctia thinh phan cit phép lién quan dén dinh dang sic d | _S703
\duore dp dung cho ]l‘fp co chi 50 ], va trong do diéu kign bdu gom lép c6
! chi s6 j 1 Iép tham chiéu déi véi lu]:i 6 chi s i

FIG. 7
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Linh vie k§ thuit dwoc dé cap

Céc phuong 4n cua sang ché ndi chung dé cap dén linh vye xit Iy anh va cu thé hon

1a dén bd ma hoa, bod giai ma va cac phuong phap va may twong tng.
Tinh trang ky thuit ciia sang ché

Lap ma video (ma hoa va gidi ma video) dugc st dung trong pham vi rdng cua céc
tng dung video sd, vi du truyén hinh (television, viét tit 1a TV) sd phat rong, truyén
video qua Internet va cac mang di dong, cac ing dung dam thoai thoi gian thuc ching
han nhu tro chuyén video, hdi nghi video, dia video ) (digital video disc, viét it 1a
DVD) va céc dia Blu-ray, cac hé thdng thu nhan va bién tap noi duhg video, va cadc may

quay phim két hop (camcorder) ctia cac tmg dung an ninh.

Luong dit liéu video duoc cin dé mé ta ngay ca video twong ddi ngin c6 thé 1a
dang ké, ma co thé dan dén cac kho khan khi dix liéu can duge tao dong hodc mat khac
duoc truyén théng qua mang truyén théng véi dung luong d6 rong dai gidi han. Do do,
dir liéu video thudng duge nén trudce khi dugce truyén thong qua cic mang vién thong
hién nay. Kich thudc ciia video ciing c6 thé 1 vin dé khi video dugc Iuu trit trén thiét
bi Iuu trit béi vi cac tai nguyén bd nhé co thé bi gidi han. Cac thiét bi nén video thuong
st dung phan mém va/hodc phan ctng & ngudn dé 1ap ma dit liéu video trude khi truyén
hodc luu trit, nho d6 1am giam sb lugng dit licu duge cAn dé biéu dién cac hinh anh video
s6. Dt liéu duoc nén sau d6 duoc thu ¢ dich bai thiét bi giai nén video ma giai ma di
lidu video. V6i céac tai nguyén mang giéi han va cic nhu ciu ngiy cang ting vé chit
lwong video cao hon, cac k§ thuat nén va giai nén ning cao ma nang cao ty s nén véi

chét lwong anh khong giam hodc giam khong dang ké 1a didu mong mudn.
Ban chit k§ thuit ciia sang ché

Céc phuong an cua sang ché dé xuat cac may va cac phuong phép ma héa va giai

ma theo cac diem yéu cau bao hd doc lap.
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Céc muc dich néu trén va cac muc dich khac dat duogc béi doi tuong clia cac di€ém
yéu cau bao ho doc 1ap. Cac cach thirc thuc hién thém khdc 1a 10 rang tir cac diém yéu

cau bao ho phu thudc, phan mo ta va cac hinh veé.

Céc phuong an cu thé duoc néu trong cac diém yéu cau bao ho doc 1ap dinh kém,

v6i cac phuong 4n khac trong cac dieém yéu cau bao hd phu thude.

Theo khia canh tht nhét, sang ché lién quan dén phuong phap gidi ma dong bit
video duoc 14p ma, phuwong phéap nay dugc thuc hién béi may gidi ma dong bit video

duoc 1ap ma. Phuong phap bao gbm cac budc:

thu nhan thanh phin cd phap 16p tham chiéu bang cdch phan tach dong bit video
dwoc 1ap ma, trong d6 tri sd ctia thanh phan ct phap 16p tham chiéu dinh rd xem 16p c6
chi s8 k 12 16p tham chiéu tryc tiép dbi véi 16p 6 chi s6 i hay khong, trong do ca i vak
déu 1a cac sb6 nguyén va 1én hon hodc bang 0;

xé4c dinh xem 16p c6 chi s6 j 1a 16p tham chiéu d6i voi 16p c6 chi s6 i hay khong
dwa vao tri s6 ciia thanh phan ct phép 16p tham chiéu, trong d6 16p c6 chi s6 j 1a 16p

tham chiéu d6i véi 16p c6 chi s0 k, trong d6 j 1a so nguyén va 16n hon hodc bang 0; va

trong trudng hop ma diéu kién dugc thoa man, du doan anh cta 16p c6 chi s6 i dua
vao 16p 6 chi sb j, trong do tri s6 ctia thanh phéan ca phap lién quan dén dinh dang sic
do dugc ap dung cho 16p c6 chi s6 114 giéng nhu tri s cta thanh phan ct phép lién quan
dén dinh dang sic d6 dugc 4p dung cho 16p c6 chi s j, va trong d6 didu kién bao gbm
16p ¢6 chi sb j 1 16p tham chiéu d6i véi 16p ¢6 chi s6 i.

Theo cach thtrc thuc hién kha thi ciia phuong phéap theo khia canh thir nhét nhu vay,
trong truong hop ma tri s6 cua thanh phéan ca phap 16p tham chidu dinh 13 16p c6 chi s6
k 14 16p tham chiéu truc tiép déi v6i 16p c6 chi s8 i, 16p ¢6 chi 56 j 1a 16p tham chiéu i
v6i 16p 6 chi s i.

Theo khia canh thit hai, sang ché lién quan dén phuong phap giai ma dong bit video
duoc 14p ma, phuong phdp nay duge thuc hién boi may gidi ma dong bit video dugce lap

ma. Phuong phap bao gém cic budc:

thu nhan thanh phin cd phép 16p tham chiéu bang cach phén tach dong bit video
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dugc lap ma, trong do tri sd ctia thanh phan ct phap 16p tham chiéu dinh r& xem 16p c6
chi s6 j 12 16p tham chiéu truc tiép dbi vai 16p c6 chi sb i hay khong, trong d6 ca i va j
déu céc sb nguyén va lén hon hodic bang 0; va

trong trudong hop ma diéu kién dugc thoéa man, du doan anh cua 16p c6 chi s6 i dua
vao 16p c6 chi s6 j, trong do tri s6 ctia thanh phéan ca phap lién quan dén dinh dang sic
d6 dugc ap dung cho 16p ¢6 chi s6 i 1a gidng nhur tri s6 ctia thanh phan ct phép lién quan
dén dinh dang sic d6 duoc ap dung cho 16p c6 chi sd j, va trong d6 diéu kién bao gdm
tri s6 ctia thanh phan ct phap 16p tham chiéu dinh 16 16p c6 chi sb j 1a 16p tham chiéu
truc tiép dbi v6i 16p 6 chi s6 i.

Theo céch thirc thuc hién kha thi ctia phwong phap theo cach thuc hién bét ky trudc
d6 cua khia canh thi nhét hoic khia canh thir nhét hodc khia canh tht hai nhu vy, thanh
phan ct phap 16p tham chiéu 12 thanh phan ct phip mirc tap hop thong s6 video (video
parameter set, viét tat 1a VPS), trong d6 VPS dugc ap dung cho 16p c6 chi s6jvalop co
chi s i.

Theo cach thirc thuc hién kha thi cia phuong phap theo cach thuc hién bét ky trude
do6 cua khia canh thir nhét hoic khia canh thi nhét hodc khia canh thir hai nhu vy, thanh
phan ct phap lién quan dén dinh dang sic do 1a thanh phan ct phap mirc tap hop thong
s6 chudi (sequence parameter set, viét tit 1a SPS), trong d6 SPS dugc 4p dung cho 16p
c6 chi s6 j hodc 16p ¢6 chi sd i.

Theo cach thtrc thuce hién kha thi, phwong phéap theo cach thuc hién bét ky truée d6
ctia khia canh tht nhit hodc khia canh thir nhét hodc cach thuc hién bét ky trude d6 cia

khia canh thir hai hodc khia canh tht hai nhu vy con bao gém budc:

thu nhén thanh phan ca phép lién quan dén dinh dang sac d6 duoc ap dung cho 16p
¢6 chi s6 i va thanh phan ct phap lién quan dén dinh dang sic d6 duoc 4p dung cho 16p
c6 chi sb j bang cach phan tach dong bit video duoc 14p ma; va trong d6 diéu kién con
bao gdm tri sd ctia thanh phan cu phép lién quan dén dinh dang sic do duoc ap dung
cho 16p ¢6 chisdila gidng nhr tri s6 ctia thanh phan ci phap lién quan dén dinh dang

sdc d6 dugc ap dung cho 16p c6 chi s6j.
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Theo cach thirc thuc hién kha thi, phwong phéap theo cach thyc hién bat ky trude do
cua khia canh thir nhét hoac khia canh thi nhét nhu vay con bao gém budc:

trong trudng hop ma 16p 6 chi s j 1 16p tham chiéu d6i voi 16p ¢6 chi s0 i, va tri
s6 cua thanh phan ct phap lién quan dén dinh dang sic d6 duoc 4p dung cho 16p c6 chi
s6 i 1a khong gibng nhu tri s ciia thanh phin cii phap lién quan dén dinh dang sic do

dugc ap dung cho 16p c6 chi s6 j, dirng giai ma dong bit video duoc 1ap ma.

Theo cach thirc thue hién kha thi, phwong phap theo cach thuc hién bét ky trude d6

ctia khia canh thir nhit hozc khia canh thi nhét nhu vay con bao gbm budc:

trong trudng hop ma 16p c6 chi sb j khong phai 16p tham chiéu ddi v6i 16p c6 chi
sé i, du doén anh cua 16p c6 chi s6 i ma khong st dung 16p c6 chi s6 .

Theo cach thirc thuc hién kha thi, phuong phap theo cach thuc hién bét ky trude do
ctia khia canh thtr nhit hodc khia canh thit nhét hodc cach thuc hién bat ky trude do cua

khia canh thir hai hodc khia canh thir hai nhu vay con bao gbm bude:

trong truong hop ma diéu kién dugc thoa min, xac dinh, ma khong thu nhén thanh
phan ct phép lién quan dén dinh dang sic dd dugc 4p dung cho 16p c6 chi s6 i bang cach
phén tach dong bit video dugc 1ap ma, rang tri s6 cia thanh phén ca phap lién quan dén
dinh dang sic do dugc ap dung cho 16p c6 chi s6 114 tri sd cuia thanh phan cu phép lién

quan dén dinh dang sdc d6 dugc ap dung cho 16p c6 chi s6j.

Theo khia canh thtt ba, sang ché lién quan dén phuong phap giai ma dong bit video
dugc 1ap mi, phwong phéap nay duoc thuc hién béi may gidi ma dong bit video dugc lap

ma. Phuong phép bao gdm cac budc:

thu nhan thanh phan ca phap 16p tham chiéu bang céch phén tach dong bit video
duoc 1ap ma, trong do tri s ctia thanh phan ¢t phép 16p tham chiéu dinh rd xem 16p ¢6
chi s6 k 1a 16p tham chiéu truc tiép dbi véi 16p c6 chi s6 i hay khong, trong d6 ca i vak
déu 1a céac sd nguyén va 16n hon hodc bang 0;

xéc dinh xem 16p ¢6 chi sb j 1a 16p tham chiéu déi vé6i 16p ¢6 chi so i hay khong
dua vao tri s6 cta thanh phan ca phap 16p tham chiéu, trong d6 16p c6 chi s6 j 1a 16p

tham chiéu d6i véi 16p co chi so k, trong d6 j 14 s6 nguyén va 16n hon hodc bang 0; va
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trong trudong hop ma diéu kién dugc thoéa man, du doan anh cta 16p c6 chi sd 1 dya
vao 16p co chi s j, trong d6 tri s6 cua thanh phan ¢t phap lién quan dén do sau bit dugc
ap dung cho 16p c6 chi s6 114 gidng nhu tri s6 cua thanh phan ct phap lién quan dén do
sau bit dugc ap dung cho 16p c6 chi s6 j, va trong d6 didu kién bao gdm 16p c6 chi s ]
14 16p tham chiéu dbi vai 16p c6 chi sb i.

Theo cach thirc thuc hién kha thi ciia phuong phép theo khia canh thir ba nhu vay,
trong truong hop ma tri sd cua thanh phan ca phép 16p tham chiéu dinh & 16p ¢6 chi sb
k 12 16p tham chiéu truc tiép ddi véi 16p c6 chi s6 1, 16p c6 chi s6 j 1a 16p tham chiéu doi
v6i 16p ¢6 chi sd i.

Theo khia canh th tu, sang ché lién quan dén phwong phép giai ma dong bit video
duogc 1ap mé, phurong phép nay duge thuc hién boi mdy giai ma dong bit video dugc lap

ma. Phuong phép bao gdm céc budc:

thu nhan thanh phin ca phap 16p tham chiéu bang cach phén tach dong bit video
dugc 14p ma, trong do tri s6 ctia thanh phan ci phép 16p tham chiéu dinh 16 xem 16p ¢6
chi s6 j 1a 16p tham chiéu truc tiép dbi v6i 16p 6 chi s6 i hay khong, trong d6 ca i va j
déu cac sb6 nguyén va 16n hon hoic bing 0; va

trong truong hop ma diéu kién dugc thoa man, du doan anh ctia 16p c6 chi s6 i dya
vao 16p ¢6 chi s j, trong d6 tri s6 cua thanh phan ¢t phép lién quan dén d6 sau bit dugc
ap dung cho 16p ¢6 chi s i 1a gibng nhu tri s6 ctia thanh phan ct phap lién quan dén do
sdu bit duoc ap dung cho 16p c6 chi s j, va trong d6 diéu kién bao gbm tri s6 cua thanh
phin c phap 16p tham chiéu dinh rd 16p ¢6 chi s6 j 1a 16p tham chiéu tryc tiép ddi v6i
16p ¢6 chi s6 i.

Theo cach thirc thue hién kha thi ctia phuong phap theo cach thuc hién bat ky truéc
d6 cua khia canh thir ba hodc khia canh thir nhét hoic khia canh tht tw nhu vay, thanh
phan ca phap 16p tham chiéu 1a thanh phan cu phép mirc tap hop thong s6 video (VPS),
trong d6 VPS duoc ap dung cho 16p co6 chi sd j va 16p c6 chi s6 1.

Theo cach thirc thue hién kha thi ctia phuong phap theo cach thuc hién bat ky trude
dé6 cua khia canh thir ba hodc khia canh thir nhét hodc khia canh thit tw nhu vay, thanh
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phan ct phap lién quan dén d6 sau bit 12 thanh phén ¢t phap mtrc tap hop thong s chudi
(SPS), trong d6 SPS duogc ap dung cho 16p c6 chi s6 j hodc 16p c6 chi sb i.

Theo céch thire thue hién kha thi, phuong phép theo cach thuc hién bat ky trude do
cta khia canh thtt ba hodc khia canh thir ba hoéc cach thuc hién bat ky trude do cua khia

canh thir tu hodc khia canh tht tu nhu vay con bao gém budc:

thu nhéan thanh phin ca phap lién quan dén dd sau bit dugc ap dung cho 16p c6 chi
s6 i va thanh phan ct phép lién quan dén d6 sau bit duge 4p dung cho 16p c6 chi s j
bang cach phan tach dong bit video dugc 14p ma; va trong do diéu kién con bao gdm tri
s ctia thanh phan ¢t phap lién quan dén do sau bit dugc dp dung cho 16p ¢6 chisd i la
gibng nhu tri s6 ciia thanh phén cu phap lién quan dén do sau bit duge ap dung cho 16p
c6 chi sb j.

Theo cach thire thue hién kha thi, phwong phap theo cach thuc hién bét ky trude do
cta khia canh tht ba hodc khia canh thir ba nhu vay con bao gbm bude:

trong truong hop ma 16p co6 chi s6 j 12 16p tham chiéu ddi voi 16p c6 chi sb 1, va tri
sb clia thanh phan ¢t phap lién quan dén do sau bit dugc dp dung cho 16p c6 chi sd i la
khong gidng nhu tri s6 clia thanh phan ct phép lién quan dén do sau bit duge 4p dung

cho 16p ¢6 chi sé j, dimg gidi ma dong bit video dugc 1ap ma.

Theo cach thirc thuc hién kha thi, phwong phap theo cach thuc hién bat ky trude do
cua khia canh tht ba hodc khia canh thir ba nhu vay con bao gbm budec:

trong truong hop ma 16p c6 chi s6 j khong phai 16p tham chiéu d6i vai 16p co chi
sé i, du doan anh cua 16p c6 chi s6 i ma khong str dung 16p c6 chi s6 .

Theo cach thirc thuc hién kha thi, phwong phap theo cach thuc hién bat ky trude do
cta khia canh thtt ba hodc khia canh thi ba hodc cach thuc hién bat ky trude do ctia khia

canh tht tu hodc khia canh tha tu nhu vay con bao gdm budc:

trong truomg hgp ma diéu kién dugc thda man, xac dinh, ma khong thu nhin thanh
phan cu phap lién quan dén do sau bit duge &p dung cho 16p c6 chi s6 1 bang cach phan
tach dong bit video dugc lap ma, ring tri s6 ca thanh phan ct phap lién quan dén do

sau bit duoc ap dung cho 16p c6 chi s6 112 tri s6 cta thanh phan ct phép lién quan dén
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do sau bit dugc ap dung cho 16p c6 chi s6 .

Theo céch thirc thuc hién kha thi cua phuong phap theo cach thuc hién bat ky trudce
d6 cua khia canh thir ba ho#ic khia canh tht ba hodc cach thyc hién bt ky trudc do cta
khia canh thir tu hodc khia canh thér tu nhu vay, thanh phin ct phap lién quan dén do
siu bit dinh rd do sau bit ctia cac mau do choi va sic d6 ctia anh trong 16p trong d6 thanh

phan ct phap lién quan dén d6 sau bit duogc 4p dung.

Theo khia canh the nam, sang ché lién quan dén phuong phdp ma hoa video.
Phuong phép nay dugc thyc hién béi may mé hoa video. Phuong phap bao gdm cac

budc:

xac dinh xem 16p c6 chi s6 j 14 16p tham chiéu truc tiép @i véi 16p c6 chi sd 1 hay

khong, ca i va j déu cc s6 nguyén va 16n hon hodc bang 0; va

trong trudng hop ma 16p c6 chi sd j I 16p tham chiéu truc tiép ddi véi 16p c6 chi
s6 i, ma hoa thanh phan ct phap 16p tham chiéu vi tri sb dinh 13 16p ¢6 chi s6 j 14 16p
tham chiu truc tiép dbi v6i 16p c6 chi sé i thanh dong bt video, va ma héa thanh phan
ct phap lién quan dén dinh dang sic do dugc p dung cho 16p c6 chi sd i va thanh phan
ct phéap lién quan dén dinh dang sic do duoc 4p dung cho 16p co chi s6 j thanh dong bit
video, trong do6 tri sb cta thanh phén cu phép lién quan dén dinh dang sdc do dugc ap
dung cho 16p ¢6 chi sd i 1a gibng nhu tri s6 ctia thanh phan ct phép lién quan dén dinh

dang sic dd duoc 4p dung cho 16p c6 chi s6j.

Theo céch thirc thuc hién kha thi ctia phwong phap theo khia canh thir ndm nhu vay,
con bao gom:

trong trudng hop ma 16p co6 chi s6 j 1a 16p tham chiéu truc tiép ddi véi 16p c6 chi
s i, du doén anh cua 16p c6 chi s6 i dua vao 16p c6 chi s6 .

Theo cach thirc thuc hién kha thi, phuong phéap theo khia canh thir ndm nhu vay
con bao gdbm budc:

trong truong hgp ma 16p c6 chi s6 j khong phai 16p tham chiéu dbi véi 16p c6 chi

sb i, du doan anh ctia 16p c6 chi s0 i ma khong sit dung 16p ¢6 chi s6 j.
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Theo khia canh thir sau, sang ché lién quan dén phuong phdp ma hoa video. Phuong
phép nay dugc thuc hién bdi may ma héa video. Phuong phép bao gdm cac budc:

xéc dinh xem 16p ¢6 chi 6 j 1a 16p tham chidu truc tiép d6i voi 16p c6 chi s6 i hay
khong, ca i vaj déu cac s6 nguyén va 16n hon hodc bing 0; va

trong trudng hop ma 16p ¢6 chi sb j 1a 16p tham chiéu truc tiép d6i v6i 16p c6 chi
s6 i, ma hoa thanh phan ¢t phép 16p tham chidu véi tri s6 dinh 15 16p c6 chi s6 j 1a 16p
tham chiéu truc tiép dbi v6i 16p c6 chi sb i thanh dong bit video, va ma héa thanh phan
cu phép lién quan dén d6 sau bit dugc ap dung cho 16p c6 chi s6 i va thanh phan ca phap
lién quan dén do sau bit dugc ap dung cho 16p c6 chi s6 j thanh dong bit video, trong do
tri s6 cua thanh phan ci phép lién quan dén d6 sau bit dugc 4p dung cho 16p c6 chi sd i
1a gibng nhu tri s6 ctia thanh phan ct phap lién quan dén @6 sau bit dugc ap dung cho
16p ¢6 chi s6 j.

Theo cach thitc thuc hién kha thi, phuwong phap theo khia canh thir sdu nhu vay con
bao gbm budc:

trong trudng hop ma 16p c6 chi s6 j 14 16p tham chibu truc tiép dbi véi 16p c6 chi
sé i, du doan &nh cta 16p c6 chi s6 i dwa vao 16p c6 chi s6 .

Theo cach thitc thuc hién kha thi, phuwong phap theo khia canh thir sau nhu vay con
bao gdbm budc:

trong trudmg hop ma 16p c6 chi s6 j khong phai 16p tham chiéu ddi véi 16p co chi
s6 1, du doan anh ctia 16p c6 chi sb i ma khong st dung 16p c6 chi sdj.

Theo cach thirc thuc hién kha thi cia phuong phép theo cach thuc hién bét ky trudc
d6 cua khia canh thir sdu hodc khia canh tht sau nhu vay, thanh phan ct phép lién quan
dén do su bit dinh rd do siu bit ciia cdc mau do choi va sdc do ctia anh trong 16p trong
d6 thanh phan ct phap lién quan dén d6 sau bit duge 4p dung.

Theo khia canh th bay, sang ché lién quan dén may giai ma dong bit video dugc
1ap ma. M4y nay bao gom:

bo phén thu nhén, dugc tao cAu hinh dé thu nhan thanh phan ¢t phéap 16p tham
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chiéu bang cach phan tich dong bit video dugc 14p ma, trong do tri s6 ctia thanh phan
¢t phap 16p tham chiéu dinh r6 xem 16p c6 chi s6 k 14 16p tham chiéu tryc tiép ddi voi
16p ¢6 chi s6 i hay khong, trong d6 caivak déu 1a cac sb nguyén va 16n hon hodc bang
0;

bd phan xéc dinh, dugc tao cAu hinh dé xéc dinh xem 16p c6 chi s6 j 12 16p tham
chidu d6i vé6i 16p 6 chi sd i hay khong dua vao tri s6 ctia thanh phan ct phép 16p tham
chiéu, trong d6 16p c6 chi s j 1a 16p tham chiéu déi vai 16p c6 chi s k, trong d6 j 1a s6
nguyén va l6n hon hodc bang 0; va

b5 phan du doan, dugc tao cAu hinh dé du doan anh cta 16p 6 chi sb i dwa vao 16p
c6 chi s6 j trong truong hop ma diéu kién duogc théa man, trong do tri s6 clia thanh phéan
cu phap lién quan dén dinh dang sic do dwgc ap dung cho 16p 6 chi sd 11a gidng nhu
tri s& cua thanh phan ct phap lién quan dén dinh dang sic do duge ap dung cho 16p ¢o
chi s6 j, va trong d6 didu kién bao gdm 16p c6 chi s8 j 1a 16p tham chiéu ddi v6i 16p c6
chi s6 i.

Theo cach thirc thuc hién kha thi ciia phuong phap theo khia canh thir bay nhu vay,
trong truomng hgp ma tri s6 cua thanh phan ca phap 16p tham chiu dinh 3 16p ¢6 chi s6
k 1 16p tham chiéu truc tiép di v6i 16p c6 chi sb i, 16p ¢6 chi s6 j 12 16p tham chiéu dbi
v6i 16p ¢6 chi sd i.

Theo khia canh tht tdm, sang ché lién quan dén may giai ma dong bit video dugc

1ap ma. May nay bao gbm:

bd phan thu nhan, duoc tao cAu hinh dé thu nhan thanh phr?m ct phép 16p tham
chiéu bang cach phan tach dong bit video dugc 1ap ma, trong do tri s6 cua thanh phan
cti phap 16p tham chiéu dinh r6 xem 16p ¢6 chi s6 j 1 16p tham chiéu tryc tiép ddi voi
16p ¢6 chi s6 i hay khong, trong d6 caiva déu cac sb nguyén va 16n hon hoic bang 0;
va

b6 phéan du doén, duoc tao cAu hinh dé du doan anh cta 16p c6 chi sd i dya vao 16p
¢6 chi sb j trong treong hop ma didu kién dugc thoa man, trong dé tri sd ctia thanh phan

cu phép lién quan dén dinh dang sdc d6 dugc ap dung cho 16p c6 chi s6 11a gidng nhu
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tri s6 ctia thanh phan ¢t phép lién quan dén dinh dang sic dd dwoc 4p dung cho 16p c6
chi 6 j, va trong d6 didu kién bao gdm tri s6 cia thanh phan ct phép 16p tham chiéu
dinh 15 16p c6 chi s6 j 1a 16p tham chiéu truc tiép di véi 16p c6 chi s i.

Theo cach thirc thue hién kha thi ciia phuong phap theo cach thuc hién bat ky trude
d6 cua khia canh thi bay hodc khia canh thi bay hodc khia canh thir tdim nhu vy, thanh
phan ct phép 16p tham chiéu 1a thanh phdn c phap mire tap hop thong s video (VPS),
trong d6 VPS duogc ap dung cho 16p c6 chi s6 j va 16p c6 chi sd i.

Theo cach thirc thuc hién kha thi ctia phuong phap theo cach thyc hién bat ky trude
d6 cua khia canh tht bay hoidc khia canh thtr bay hoac khia canh thi tdim nhu vay, thanh
phan cu phap lién quan dén dinh dang sic do 1a thanh phan ct phap muc tap hop thong
s6 chudi (SPS), trong d6 SPS dugc 4p dung cho 16p c6 chi s6 j hodc 16p c6 chi s i.

Theo cach thirc thue hién kha thi ciia phuong phap theo cach thuc hién bét ky trudc
d6 cua khia canh thtr bay hodc khia canh thit bay hodc cach thuc hién bét ky trude do
cuia khia canh thr tdm hoic khia canh thit tim nhu vay, b phén thu nhén con dugc tao
c4u hinh dé thu nhén thanh ph?m cu phép lién quan dén dinh dang sic do duoc 4p dung
cho 16p c6 chi sb i va thanh phan cua phap lién quan dén dinh dang sic d6 dugc 4p dung
cho 16p c6 chi s6 j bang cach phan tach dong bit video dugc 1ap ma; va trong do didu
kién con bao gbm tri sd ciia thanh phan ¢t phap lién quan dén dinh dang sic do dugc ap
dung cho 16p ¢6 chi sb i 1a gibng nhu tri s6 cta thanh phan ct phép lién quan dén dinh
dang sic do duoc p dung cho 16p c6 chi sdj.

Theo cach thire thue hién kha thi ctia phuong phap theo cach thuc hién bét ky trude
d6 ciia khia canh thir bay hodc khia canh thit bay nhu vay, con bao gbm bd phan ding;

b6 phan dimg nay dugc tao ciu hinh dé dimg giai ma dong bit video dugc 1ap ma
trong trurong hop ma 16p c6 chi s6 j 14 16p tham chiéu déi véi 16p c6 chi s6 1, va tri s6
ctia thanh phéan ct phép lién quan dén dinh dang sic do dugc ap dung cho 16p c6 chi s6
i 1a khong gidng nhur tri s6 ctia thanh phan ct phap lién quan dén dinh dang sic do dugc

ap dung cho 16p c6 chi 56 j.

Theo cach thirc thue hién kha thi ctia phuong phap theo cich thuc hién bat ky trude
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d6 cua khia canh thir bay hodc khia canh thir bay nhu vay, bd phan thu nhén con duoc
tao cAu hinh dé dy dodn anh cta 16p c6 chi s6 i ma khong st dung 16p ¢6 chi sd j trong
truomg hop ma 16p c6 chi s6 j khong phai 16p tham chiéu ddi véi 16p ¢6 chi s6 .

Theo cach thtc thuc hién kha thi ciia phuong phap theo cach thuc hién bét ky trudce
d6 cua khia canh tht bay hodc khia canh thir bay hodc cach thuc hién bét ky truéc do
cua khia canh tht tdm hodc khia canh th tdm nhu vy, b phan xdc dinh con dugc tao
cAu hinh d& x4c dinh, ma khong thu nhan thanh phan ci phép lién quan dén dinh dang
sic d6 dugce ap dung cho 16p c6 chi s6 i bang cach phan tich dong bit video dugc 14p
ma, réng tri s& ctia thanh ph?m ca phép lién quan dén dinh dang sdc do dugc 4p dung
cho 16p ¢6 chi s i 14 tri s6 clia thanh phan ci phap lién quan dén dinh dang sic do duoc

ap dung cho 16p c6 chi s j trong truomg hgp ma diéu kién duoc thoa man.

Theo khia canh thtr chin, sang ché lién quan dén may giai ma dong bit video dugc

1ap ma. Méy nay bao gom:

bd phan thu nhan, dugc tao cAu hinh dé thu nhan thanh phan ct phap 16p tham
chiéu bang cach phan tach dong bit video dugc 1ap ma, trong do tri s6 cua thanh phan
¢t phép 16p tham chiéu dinh 16 xem 16p ¢6 chi s6 k 13 16p tham chiéu truc tiép doi véi
16p ¢6 chi sb i hay khong, trong d6 caivak déu 1a céac sb nguyén va 16n hon hoic bing
0;

bd phéan xéac dinh, dugc tao cAu hinh dé x4c dinh xem 16p c6 chi s6 j 14 16p tham
chiéu ddi v&i 16p c6 chi sb i hay khong dua vao tri sd cua thanh phan ct phép 16p tham
chiéu, trong d6 16p c6 chi s6 j 1a 16p tham chiéu dbi v&i 16p c6 chi s k, trong d6 j 1a s6
nguyén va 16n hon hoac bang 0; va

bd phan dy doan, dugc tao cAu hinh dé dw doan anh ctia 16p c6 chi s6 i dya vao 16p
¢6 chi s6 j trong truong hgp ma diéu kién dugc thoa man, trong do tri s6 ctia thanh phan
ca phap lién quan dén do sau bit duge dp dung cho 16p c6 chi sb11a gibng nhu tri s cia
thanh phan ca phap lién quan dén @06 sdu bit duoc ap dung cho 16p c6 chi s6 j, va trong
{6 didu kién bao gdm 16p 6 chi s8 j 1 16p tham chiéu d6i véi 16p c6 chi s i.

Theo céch thtrc thyuc hién kha thi cua phuong phap theo khia canh thir chin nhu vy,
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trong trrong hop ma tri s6 cta thanh phan ca phap 16p tham chiéu dinh 5 16p ¢6 chi s6
k 12 16p tham chiéu truc tiép dbi v6i 16p ¢6 chi s6 1, 16p ¢6 chi sd j 1a 16p tham chiéu doi
V6i 16p ¢6 chi sd i.

Theo khia canh thtt mudi, sang ché lién quan dén mdy gidi ma dong bit video dugc

1ap md. May nay bao gbm:

bd phan thu nhan, dugc tao cAu hinh dé thu nhan thanh phan cu phap 16p tham
chiéu bang cach phan tach dong bit video duoc 14p ma, trong do tri s6 cua thanh phan
cti phép 16p tham chiéu dinh o xem 16p ¢6 chi s6 j 1 16p tham chiéu truc tiép dbi voi
16p ¢6 chi sb i hay khong, trong d6 caiva j déu cac sd nguyén va 16n hon hodc bang 0;

va

b6 phan du doan, dugc tao cAu hinh dé du doan anh cua 16p c6 chi s6 i dua vao 16p
c6 chi s6 j trong trudng hop ma didu kién dugc thoa man, trong do tri sb ctia thanh phan
ca phép lién quan dén do sau bit dugc ap dung cho 16p c6 chi s6 i 1a gidng nhur tri sb cua
thanh phan ca phép lién quan dén @06 sau bit duoc 4p dung cho 16p co chi s6 j, va trong
d6 didu kién bao goém tri s6 cta thanh phan ct phép 16p tham chiéu dinh rd 16p c6 chi
56 j 12 16p tham chiéu truc tiép d6i v6i 16p c6 chi s i.

Theo céch thire thue hién kha thi ctia phwong phap theo cach thuc hién bét ky trude
d6 cua khia canh tht chin hodc khia canh thit chin hogc khia canh thir mudi nhu vay,
thanh phéan ca phap 16p tham chiéu 1 thanh phan ca phap murc tap hop thong s6 video
(VPS), trong d6 VPS dugc ap dung cho 16p ¢6 chi s6 j va 16p co chi sO 1.

Theo céch thirc thue hién kha thi ctia phuong phap theo cach thuc hién bat ky trudc
d6 cua khia canh thtr chin hodc khia canh thit chin hogc khia canh thir mudi nhu vay,
thanh phan ct phap lién quan dén do sau bit 1a thanh phan ca phap mic tap hop thong
sb chudi (SPS), trong d6 SPS dugc ap dung cho 16p ¢6 chi s6 j hoidc 16p c6 chi s6 1.

Theo céch thirc thuc hién kha thi cia phuong phép theo céch thyc hién bét ky trudce
d6 ctia khia canh thir chin hodc khia canh thir chin hodc cach thuc hién bét ky trudc do
ctia khia canh tht muoi hodc khia canh tha mudi nhu vay, b phan thu nhén con duge

tao cAu hinh dé thu nhan thanh phén cu phap lién quan dén @6 sau bit dugc ap dung cho
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16p c6 chi s i va thanh phén ct phép lién quan dén dé sau bit duoc ap dung cho 16p ¢6
chi s6 j bang cach phan tach dong bit video dwoc 14p ma; va trong do diéu kién con bao
gdm tri s ctia thanh phan ct phép lién quan dén d6 sau bit duge ap dung cho 16p c6 chi
sd 11a gibng nhur tri s6 cua thanh phan ct phép lién quan dén do sau bit dugc ap dung
cho 16p ¢6 chi sb j.

Theo cach thicc thue hién kha thi ctia phuong phap theo céch thyc hién bét ky trude

d6 cua khia canh thit chin ho#c khia canh thi chin nhu vy, con bao gém bd phan dung;

b6 phan dumg nay dugc tao cAu hinh dé dimg giai ma dong bit video dugc 1ap ma
trong treong hop ma 16p c6 chi s6 j 1a 16p tham chiéu db6i v6i 16p c6 chi sb i, va tri sd
clia thanh phan ct phap lién quan dén do sau bit duge ap dung cho 16p c6 chi s6 i Ia
khong gidng nhur tri sd cta thanh phan ct phdp lién quan dén @6 sau bit duoc dp dung
cho 16p ¢6 chi sd j.

Theo cach thire thue hién kha thi ctia phuong phap theo cach thyc hién bét ky trudc
d6 cuia khia canh tht chin hodc khia canh tht chin nhu vy, bo phan du dodn con dugc
tao cAu hinh dé du doan anh ctia 16p c6 chi s6 i ma khong st dung 16p c¢6 chi s6 j trong
truong hop ma 16p c6 chi sé j khong phai 16p tham chiéu d6i véi 16p c6 chi s0 .

Theo cach thtre thuc hién kha thi ctia phuong phép theo cich thuc hién bét ky trudc
d6 ctia khia canh thir chin hodc khia canh thir chin hodc cach thuc hién bét ky trude do
ctia khia canh thir muoi hodc khia canh thtr muoi nhu vay, bd phén xac dinh con duogc
tao cAu hinh dé xac dinh, ma khong thu nhan thanh phan ct phép lién quan dén do sau
bit dugc ap dung cho 16p c6 chi s6 i bang cach phan tich dong bit video dugc 1ap ma,
rang tri s6 cua thanh phan ct phap lién quan dén dd sau bit duoc ap dung cho 16p c6 chi
s6 1 1a tri sd cua thanh phéan ca phap lién quan dén d6 sau bit duge 4p dung cho 16p ¢
chi sd j.

Theo céch thtrc thue hién kha thi cia phuong phéap theo cach thuc hién bét ky trude
d6 cua khia canh tht chin hodc khia canh thir chin hodc cdch thue hién bét ky trude do
ctia khia canh thir muoi hodc khia canh thit muoi nhu vay, thanh phan ct phap lién quan

dén do sau bit dinh rd do siu bit ctia cdc mau do chdi va sac do cua anh trong 16p trong
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d6 thanh phan ca phép lién quan dén do sau bit dugc ap dung.

Theo khia canh thtt mudi mot sang ché lién quan dén may ma hoa video. May nay

bao gom:

bd phén xéc dinh, dugc tao cAu hinh d& xac dinh xem 16p c6 chi 6 j 1 16p tham
chiéu truc tiép dbi vai 16p c6 chi s6 1 hay khong, caivaj déu cac sb6 nguyén va 16n hon
hoac béng 0;va

b6 phan ma hoa, dugc tao cAu hinh dé ma hoa thanh phan ct phap 16p tham chiéu
v6i tri s6 dinh o 16p o chi s6 j 12 16p tham chiéu truc tiép dbi véi 16p c6 chi s6 i thanh
dong bit video, va ma héa thanh phan ct phép lién quan dén dinh dang sic do dugc ap
dung cho 16p co chi s6 i va thanh phan cu phép lién quan dén dinh dang sic 46 duoc ap
dung cho 16p ¢6 chi s6 j thanh dong bit video trong truong hop ma 16p c6 chi s6jl1alop
tham chiéu truc tiép @i véi 16p c6 chi s6 i, trong d6 tri s6 ctia thanh phan ct phap lién
quan dén dinh dang sic do dugc ap dung cho 16p c6 chi s6ila giéng nhu tri s6 ctia thanh

phan ct phap lién quan dén dinh dang sic do dugc 4p dung cho 16p c6 chi sdj.

Theo céch thirc thuc hién kha thi ciia phuong phéap theo khia canh tha mudi mot
nhu vay, con bao g@)m b6 phan dy doan thu nhét;

b6 phan du doan thi nht dugc tao cu hinh dé du doan anh ctia 16p ¢6 chi s6 i dwa
vao 16p c6 chi s6 j trong truong hop ma 16p ¢ chi 56 j 12 16p tham chiéu tryc tiép dbi
v6i 16p 6 chi s6 i.

Theo cach thirc thue hién kha thi ciia phuong phéap theo khia canh thir mudi mot
nhu vay, con bao g@)m bd phan du doan thir hai;

b6 phén du doan thir nht dugc tao cAu hinh dé du doan anh ciia 16p c6 chi s6 i ma
khong str dung 16p c6 chi s j trong trudng hop ma 16p ¢ chi s6 j khong phai 16p tham
chiéu dbi voi 16p c6 chi sb i.

Theo khia canh thr mudi hai, sang ché lién quan dén may ma héa video. May nay

bao gom:

bo phan xéac dinh, dugc tao cAu hinh dé xac dinh xem 16p ¢6 chi s0 j 1a 16p tham
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chiéu truc tiép dbi vai 16p co chi s6 1 hay khong, ca i va j déu cac sd nguyén va 16n hon
hoic bang 0; va

b6 phan ma hoa, duge tao cAu hinh dé ma hoa thanh phan ci phap 16p tham chiéu
v6i tri s& dinh 16 16p c6 chi s6 j 1 16p tham chiéu truc tiép d6i voi 16p c6 chi sb i thanh
dong bit video, va ma hoa thanh phin ct phap lién quan dén do sdu bit dugc ap dung
cho 16p c6 chi sé i va thanh phén ci phép lién quan dén do sau bit dugc ap dung cho 16p
¢6 chi s j thanh dong bit video trong trudng hop ma 16p c¢6 chi s j 1a 16p tham chiéu
truc tiép d6i v6i 16p ¢6 chi sb i, trong d6 tri s6 ciia thanh phan ct phap lién quan dén do
siu bit duge ap dung cho 16p c6 chi s6 i Ia giéng nhu tri s6 cta thanh phan ci phap lién

quan dén d6 sau bit dugc ap dung cho 16p c6 chi s6 .

Theo cach thtrc thuc hién kha thi ciia phuong phép theo khia canh thir mudi hai

nhu vay, con bao gém bd phén du doén thu nhét;

bd phéan dy doéan thur nhét duoc tao cAu hinh dé dy doan anh ctia 16p c6 chi s6 i dua
vao 16p c6 chi sd j trong truong hop ma 16p c6 chi s6 j 14 16p tham chiéu truc tiép doi
v6i 16p ¢6 chi sd i.

Theo céch thirc thuc hién kha thi cua phuong phap theo khia canh thir mudi hai

nhu vay, con bao gém b6 phan du doan thi hai;

bd phan du doan th hai dugc tao cdu hinh dé du doan anh ctia 16p c6 chi s6 i ma
khong st dung 16p c6 chi s6 j trong trudng hop ma 16p ¢6 chi s6 j khong phai 16p tham
chiéu ddi v6i 16p ¢6 chi sd i.

Theo cach thtrc thue hién kha thi ctia phuong phép theo cach thuc hién bét ky trudce
d6 cia khia canh thir muoi hai hodc khia canh thir muoi hai nhu vay, thanh phan ca phap
lién quan dén do sau bit dinh o d6 sau bit cua céc mau d6 choéi va sic do cua anh trong

16p trong d6 thanh phan ct phap lién quan dén dd sau bit dugc ap dung.

Theo khia canh thir mudi ba, sdng ché lién quan dén bd ma hoéa bao gom hé mach

xtt Iy dé thuc hién phuwong phép theo khia canh thir nam hodc khia canh th sau.

Theo khia canh thir mudi bon, sang ché lién quan dén b giai ma bao gdbm hé mach

xtt Iy @ thuc hién phuong phap theo khia canh thtt nhét, khia canh thir hai, khia canh
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thr ba hodc khia canh thir tu.

Theo khia canh thit mudi bon, sang ché lién quan dén san pham chwong trinh may
tinh bao gdm ma chwong trinh dé thuc hién phuwong phap theo khia canh bét ky trong s

cac khia canh tur tha nhét dén thtr sdu khi duoc thuc hién trén may tinh hodc bd xir ly.

Theo khia canh thit mudi lam, sang ché lién quan dén bd giai ma, bao gdm: mot
hogc nhidu bo xtr 1y; va phwong tién luu trit doc dugc boi may tinh khong tam thoi duge
ghép ndi voi mot hogc nhidu b xtt 1y va luu trir sy 1ap trinh dung cho viée thuc hién boi
cac bd x1r 1y, trong d6 su 1ap trinh, khi duoc thye hién béi cac bd xir 1y, tao cAu hinh bd
giai ma dé thuc hién phuong phép theo khia canh tht nhét, khia canh thi hai, khia canh
thir ba hodc khia canh thir tu.

Theo khia canh thir muo6i su, sang ché lién quan dén bd ma hoéa, bao gém: mot
hoac nhiéu bd xt ly; va phuong tién luu trit doc dugc béi mdy tinh khong tam thoi duoc
ghép ndi voi cac b xir Iy va luu trit sy 1ap trinh ding cho viéc thuc hién boi cac bo xir
Iy, trong do sw 1ap trinh, khi dugc thye hién boi cac b xit Iy, tao cu hinh bd ma héa dé

thuc hién phuwong phép theo khia canh thir ndam hodc khia canh thir sau.

Theo khia canh thtr mudi bay, sang ché lién quan dén phuong tién doc dugc béi
may tinh khong tam thdi mang ma chuong trinh ma, khi duogc thye hién boi thiét bj may
tinh, khién thiét bi may tinh thuc hién phuong phép cta khia canh bét k¥ trong sb cac
khia canh tir thit nhét dén thir sau.

Theo khia canh thtr muoi tam, sang ché lién quan dén phuong tién luu trit khong
tam thoi ma bao gdm dong bit dwge ma héa duge giai ma boi thiét bi giai ma hinh anh,
dong bit bao gom dit liéu duge ma hoa cua it nhét mot 16p, trong d6 dong bit con bao
gbm thanh phén ca phép lién quan dén dinh dang sic dd ctia 16p c6 chi s6 i va thanh
phan ct phép lién quan dén dinh dang sic do cta 16p c6 chi s6 j, trong d6 tri s6 cua
thanh phan ca phap lién quan dén dinh dang sic do cua 16p c6 chi s6 1 1a giéng nhu tri
s6 cua thanh phan ct phap lién quan dén dinh dang sic d6 cua 16p c6 chi s6 j khi 16p co
chi s6 j 1 16p tham chiéu dbi v6i 16p c6 chi s6 i, ca i va j déu céc sé nguyén va 16n hon

hoic bang 0.

16

16/173



52213

Theo khia canh tht muoi chin, sang ché lién quan dén phuong tién luu trit khong
tam thdi ma bao gdm dong bit dugc ma héa duge gidi ma béi thiét bi giai ma hinh anh,
dong bit bao gbm dit liéu dugc ma hoa cua it nhét mot 16p, trong d6 dong bit con bao
gdm thanh phan ct phap lién quan dén d6 sau bit ctia 16p c6 chi s6 i va thanh phan ct
phép lién quan dén do sau bit cua 16p co6 chi sb j, trong d6 tri s6 ctia thanh phéan ct phap
lién quan dén do sau bit ciia 16p c6 chi s6 i 1a gibng nhu tri s cta thanh phan ¢t phap
lién quan dén dd sau bit ciia 16p c6 chi s6 j khi 16p ¢6 chi s6 j 1 16p tham chiéu doi v6i
16p c6 chisd i, caivaj déu cac sb6 nguyén va 16n hon hodc bang 0.

Theo céach thirc thuc hién kha thi ctia phuwong phap theo khia canh thir muoi chin
nhu vdy, thanh phan ot phap lién quan dén d6 sau bit dinh rd do sau bit clia cac mau do
choéi va sic d6 cua anh trong 16p trong d6 thanh phan cti phép lién quan dén do sau bit

duogc ap dung.

Theo céch thitc thuc hién kha thi cia phuong phéap theo khia canh thir muoi tdm
hoac cach thuc hién bat ky truéc d6 cua khia canh thtr muoi chin hoac khia canh tha
mudi chin nhu vay, trong d6 dong bit con bao gbm thanh phan ct phép 16p tham chiéu,
trong d6 16p c6 chi s6 j 12 16p tham chiéu déi véi 16p c6 chi s6 i bao gdm: tri sb cua
thanh phin cit phap 16p tham chiéu dinh r5 16p 6 chi s6 j 1a 16p tham chiéu truc tiép doi
v6i 16p c6 chi sd i.

Theo khia canh th{t hai muoi sang ché lién quan dén phuong phép giai ma dong bit
video dugc 1ap ma, phuong phéap duge thuc hién boi may gidi ma dong bit video dugc
14p ma, phuong phéap bao gdm: phan tach thanh phan ct phap tha nhét dugc sir dung dé
din ra s6 céc 16p duoc cho phép 16n nhét; khi didu kién thr nhat dugc thoa man, dw
doén anh ctia 16p hién tai véi diéu kién ring tri s6 ctia thanh phan ct phap thir hai dinh
r5 thanh phan ct phap thir ba 1a khong c6 mit trong dong bit video dugc 1ap ma, trong
d6 didu kién thtr nhit bao gdm tri s6 ciia thanh phan ct phap thir nhét dinh 3 ring sb
cac 16p duge cho phép 16n nhét1a 1.

Theo céch thttc thuc hién kha thi cia phuong phép theo khia canh tht hai muoi
nhu vay, trong d6 thanh phan ca phép tht nhét dugc bao gdm trong VPS cua dong bit

video dugc 1ap ma va duogc st dung dé dan ra sb céac 16p dugc cho phép l6n nhat trong
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mdi CVS tham chiéu téi VPS.

Theo cach thirc thuc hién kha thi ciia phwong phap theo cach thue hién bat ky trude
d6 ctia khia canh thir hai muoi hodc khia canh tht hai muoi nhu vy, trong d6 du doan
anh cta 16p hién tai c6 chi s6 v6i diéu kién ring tri s6 clia thanh phan ¢t phap thi hai
dinh r6 thanh phan ct phdp tht ba 1a khong c¢6 mit trong dong bit video dugc 1ap ma
bao gff)m: du dodn anh ctia 16p hién tai c6 chi sb v6i didu kién ré‘mg tri s& cuia thanh phﬁn
ca phéap thir hai dinh rd thanh phan cti phap thtr ba 1a khong c6 mit trong cac PH tham
chiéu t6i SPS ctia dong bit video dugc 14p ma, va thanh phan ct phép thtt hai dugc bao

gbm trong SPS.

Theo céch thirc thuc hién kha thi ctia phuong phap theo cach thuc hién bat ky trude
d6 ctia khia canh thtr hai muoi hodc khia canh tht hai muoi nhu vay, trong d6 phuong
phép nay con bao gém budce: khi didu kién thir nhat duoc théa min, xac dinh tri sb cua
tri s& ctia thanh phan ¢t phap thir hai dinh 1 thanh phan ct phép thir ba 12 khong c6 mit

trong dong bit video duoc 1ap ma.

Theo cach thirc thue hién kha thi ciia phuwong phap theo cach thuc hién bét ky trudc
d6 cua khia canh thit hai muoi hodc khia canh thtr hai muoi nhu vy, thanh phan ca phép
thtr ba dinh r6 xem thanh phén cu phép cua tri s POC MSB ctia anh hién tai ¢6 mat

trong PH hay khong, va thanh phén ct phap thir ba duge bao gbm trong PH.

Theo khia canh thr hai mwoi mot séng ché lién quan dén phuong phap giai ma
dong bit video dugc lap ma, phwong phép dugc thuc hi¢n bdi mdy gidi mé dong bit
video duoc 1ap mé, phuwong phap nay bao gdm cac bude: phan tach thanh phan ct phap
thit nhét dinh rd xem 16p c6 chi s6 i stt dung dy doan lién 16p hay khong, i la s6 nguyén
va i 16n hon 0: khi didu kién thir nhét bao gdm tri s6 ciia thanh phan ct phap thir nhét
dinh 1 ring 16p c6 chi sb j 14 16p tham chiéu truc tiép ddi véi 16p c6 chi s i dugc thoa
mén, du dodn anh cta 16p c6 chi s6 i v6i didu kién rang tri s6 cua thanh phan ct phép
lién quan dén dinh dang sdc do cua 16p ¢6 chisdila gidng nhur tri s§ cta thanh phan cua
phép lién quan dén dinh dang sic do cua 16p c6 chi s6 j, trong do didu kién thir nhét j 1a

s6 nguyén va j 16n hon 0.
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Theo cach thirc thuc hién kha thi cia phuong phap theo khia canh thir hai muoi
mbt nhu vdy, phuwong phap nay con bao gbm buéc: khi didu kién thtr nhat dugc théa
mén, x4ac dinh rang tri s6 cia thanh phén ca phap lién quan dén dinh dang sic do cta
16p c6 chi s6 11a gibng nhur tri s6 cta thanh phan ct phép lién quan dén dinh dang sic
do ctia 16p 6 chi sd j.

Theo céach thitc thue hién kha thi ciia phuong phap theo cach thuc hién bat ky trude
dé cua khia canh thr hai muoi mbt hodc khia canh thtr hai muoi mdt nhu vay, trong do
thanh phan ca phap lién quan dén dinh dang sic do bao gbdm chroma_format idc hodc

separate_colour plane flag.

Theo khia canh thir hai muoi hai, sang ché lién quan dén phuong phap giai ma dong
bit video duge l4p ma, phwong phap nay duoc thuc hién béi may giai ma dong bit video
duoc 1ap ma, phuong phap bao gdm céc budc: phan tach thanh phan ct phép thi nhét
dinh o xem 16p c6 chi sb i sit dung du doan lién 16p hay khong, i la s6 nguyén va i 16n
hon 0: khi didu kién thir nht bao gdm tri s ciia thanh phin ¢t phap tht nhat dinh ro
ring 16p ¢6 chi sé j 13 16p tham chiéu truc tiép di v6i 16p c6 chi s6 i dugc thoa man, du
doén anh cia 16p c6 chi sb i véi diéu kién ring tri s ctia thanh phan ct phap lién quan
dén do sau bit cua 16p c6 chisb i la gidng nhr tri sd cua thanh phan ct phap lién quan
dén do sau bit cia 16p o chi sé j, trong d6 diu kién thir nhit j 12 s6 nguyén va j 16n hon
0.

Theo cach thttc thuc hién kha thi ctia phuong phép theo khia canh thir hai muoi hai
nhu vay, phuong phap nay con bao gbm bude: khi diéu kién tht nhét bao gdbm duge thoa
maén, x4c dinh rang tri s6 cia thanh phén ct phép lién quan dén do sau bit cta 16p c6 chi
s6 1 1a giéng nhu tri s6 cta thanh phan ct phép lién quan dén d6 sau bit cta 16p c6 chi
s6j.

Theo cach thirc thuc hién kha thi ciia phuong phap theo cach thuc hién bét ky truée
d6 cta khia canh thit hai muoi hai hodc khia canh thtr hai muoi hai nhu vay, trong do

thanh phan ct phap lién quan dén do sau bit bao gdbm bit_depth minus8.

Theo khia canh tht hai muoi ba, sang ché lién quan dén phuong phép giai ma dong
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bit video dugc 14p ma, phuong phap ndy duge thuc hién boi méy gidi ma dong bit video
dugc 1ap ma, phuong phap bao gbm céc bude: din ra s6 céc 16p duge cho phép 16n nhét;
khi didu kién thir nht duoc théa man, du do4n anh ciia 16p hién tai v6i diéu kién rang
tri s6 ctia thanh phan ct phéap thi nhét dinh rd thanh phan ca phap th hai 1a khong c6
mit trong dong bit video dugc 1dp ma, trong do diu kién thtr nhit bao gdm tri sd cua f

sb cac 16p duge cho phép 16n nhét1a 1.

Theo khia canh thtt hai muoi tw, sing ché lién quan dén phuong phap gidi ma dong
bit video duoc lap ma, phwong phap nay duoc thuc hién boi may giai ma dong bit video
dugc 14p ma, phuong phép bao gdm céc budc: thu nhan s6 cac 16p cta dong bit video;
khi diéu kién tht nhét bao gém s6 cac 16p 14 16n hon 1 dugc thoéa man, dy doan cac anh
cta céc 1op c6 cung cac tri s6 ctia cac thanh phan ct phdp lién quan dén dinh dang séic
do.

Theo céch thirc thuc hién kha thi ctia phwong phap theo khia canh thir hai muoi tu
nhu vay, trong d6 phuong phép nay con bao gbm buée: khi diéu kién thir nhét dwgc théa
man, x4c dinh ring cac tri s6 cua cc thanh phén ct phdp lién quan dén dinh dang sic

do cua céac 16p 1a nhu nhau.

Theo céach thtrc thuc hién kha thi ctia phuwong phap theo cach thuc hién bét ky trudce
d6 cua khia canh thtr hai muoi tu hodc khia canh thtr hai muoi tu nhu vay, trong d6 thanh
phan ci phép lién quan dén dinh dang sic do bao gdm chroma format idc hodc

separate_colour_plane_{flag.

Theo céach thtre thyc hién kha thi ctia phuong phap theo cach thuc hién bat ky trude
d6 ctia khia canh thir hai muoi tur hodc khia canh thir hai muoi tu nhu vay, trong d6 thu
nhén sb cac 16p ctia dong bit video bao gbm: phan tach thanh phan ct phép duge s
dung dé din ra sb cac 16p dugc cho phép 16n nhét dé thu nhén sb céc 16p (vi du,

vps_max_layers_minusl).

Theo khia canh tht hai muoi ldm, sing ché lién quan dén phuong phap gidi ma
dong bit video duoc 1ap ma, phwong phap nay dugc thuce hién boi may giai ma dong bit

video duoc 1ap ma, phuong phap bao gbm: thu nhan s6 cac 16p ctia dong bit video; khi
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diéu kién tht nhat bao gom so céac 16p 14 16n hon 1 duge théa mén, du doan cac anh cua

cac 16p ¢ cling c4c tri sO cua cac thanh phan ci phap lién quan dén do sdu bit.

Theo cach thirc thuc hién kha thi cia phuwong phap theo khia canh thir hai muoi lam
nhu vay, phuong phép nay con bao gdm budc: khi didu kién thtr nhét duge thoa man,
xéc dinh réng c4c tri s6 ciia cac thanh phan ct phap lién quan dén @6 sau bit clia cac

16p 1a nhu nhau.

Theo céch thirc thue hién kha thi ctia phwong phép theo cach thuc hién bat ky trude
d6 cua khia canh thir hai muoi 1im hozc khia canh thtr hai muwoi 1am nhu vay, trong do

thanh phan ct phap lién quan dén do sau bit bao gdm bit_depth _minus8.

Theo céch thirc thue hién kha thi ctia phwong phép theo cach thuc hién bét ky trude
d6 cua khia canh thit hai muoi 1im ho#c khia canh thtr hai mwoi 1dm nhu vay, trong do
thu nhéan sb céac 16p cia dong bit video bao gbm: phan tach thanh phan ct phap dugc
st dung dé din ra sb cac 16p duge cho phép 16n nhat dé thu nhén s6 cac 16p (vi dy,

vps_max_layers_minusl).

Theo khia canh thtt hai muoi sau, sang ché lién quan dén bo giai ma bao gbm hé
mach xt Iy dé thuc hién phuong phap theo khia canh bat ky trong s6 khia canh thtr hai

muoi mot dén khia canh thir hai muoi 1am.

Theo khia canh thir hai muoi bay, sang ché lién quan dén san pham chuong trinh
mdy tinh bao gbm ma chuong trinh dé thuc hién phuong phap theo khia canh bét ky
trong s6 khia canh thir hai muoi mbt dén khia canh thir hai muoi 1dm khi duoc thuc hién

trén may tinh hodc b xir ly.

Theo khia canh th hai muoi tdm, sang ché lién quan dén b giai ma, bao gbm: mot
hoic nhiéu bd xit Iy'; va phuong tién luu trit doc dugc boi may tinh khong tam thoi dugce
ghép ndi voi cac b xir Iy va luu trit sy 14p trinh ding cho viéc thue hién bdi cac bd xur
ly, trong d6 su 14p trinh, khi dugc thuc hién boi cac bo x1r ly, tao cAu hinh bd giai ma dé
thuc hién phuong phap theo khia canh bét ky trong s6 khia canh thir hai muoi mét dén

khia canh thir hai muoi [am.

Theo khia canh thir hai muoi chin, sang ché lién quan dén phuong tién doc duoc
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béi may tinh khong tam thoi mang ma chuong trinh ma, khi dugce thuc hi€n boi thiét bi
may tinh, khién thiét bi may tinh thuc hién phuong phép cta khia canh bét ky trong sd

khia canh tht hai mwoi mbt dén khia canh tht hai muoi lam.

Chi tiét vé mot hodc nhiéu phuong 4n duoc néu trong cac hinh vé kém theo va phéan
mo ta dudi day. Cac d4u hiéu, cac muc dich, va cac uu diém khéc s& rd rang tur phén mo
ta, cac hinh v&, va cac diém yéu cau bao ho.

Theo phuong an cﬁé sang ché, thanh phan ct phép 16p tham chiéu dugc thu nhan
bang cach phan tach dong bit video dugc 1ap ma, trong do tri sb cuia thanh phan ct phap
16p tham chiéu dinh rd xem 16p c6 chi s6 k 12 16p tham chiéu tryc tiép dbi v6i 16p ¢6 chi
s6 i hay khong, trong d6 caivak déu 1a cac sb nguyén va 16n hon hodc bang 0; xac dinh
xem 16p ¢6 chi s6 j 1 16p tham chiéu déi v6i 16p 6 chi s6 i hay khong dya vao tri s
ctia thanh phan ct phap 16p tham chiéu, trong d6 16p c6 chi s6 j 1a 16p tham chiéu d6i
v6i 16p c6 chi s6 k, trong d6 j 1a s6 nguyén va 16n hon hodc bing 0; va trong trudong hop
ma diéu kién duoc théa man, du doan anh cia 16p c6 chi sb 1 dwa vao 16p c6 chi sb i,
trong d6 tri s ctia thanh phan ¢t phép lién quan dén dinh dang sic do dugc ap dung cho
16p ¢6 chisdila gidng nhur tri s6 ctia thanh phan ct phép lién quan dén dinh dang sic
do dugc ap dung cho 16p c6 chi s6 j, va trong do6 didu kién bao gdm 16p c6 chi s6j1a
16p tham chiéu ddi vai 16p c6 chi s6 i, rang budc vé dinh dang ciia 16p hién tai va 16p

tham chiéu cho viéc du doan lién 16p dat duoc, nhdr d6 1am cho thiét ké don gian.
M6 ta viin tit cac hinh vé

Trong cac phuong 4n duéi day cua sang ché duge mo ta chi tiet hon dua vao cac

dau hiéu va céc hinh vé& kém theo, trong do:

Fig.1A 12 so d khéi thé hién vi du v& hé théng 1ap ma video dugc tao chu hinh dé

thuc hién cac phuong an cua sang che;

Fig.1B la so dd khéi thé hién vi du khac ctia hé théng 1ap ma video dugce tao cAu

hinh dé thuc hién cac phuong an cia sang che;

Fig.2 12 so dd khdi thé hién vi du v& bo ma héa video dugc tao cAu hinh dé thuc

hién cac phuong an cta sang ché;
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Fig.3 1a so d6 khoi thé hién cau tric vi du cta bo giai ma video duoc tao cau hinh

dé thuc hién cac phuwong 4n cla sang ché;
Fig.4 1a so d khéi minh hoa vi du vé mdy ma hoa hodc may giai ma;
Fig.5 1a so dd kho6i minh hoa vi du khac ctia may ma hoa hoac may giai ma;
Fig.6 12 hinh v& minh hoa thé hién viéc 1ap ma c6 thé mé rong v6i 2 16p;

Fig.7 1a luu d6 gian luoc thé hién phuong phép giai ma dong bit video dugc 1ap ma

theo phwong 4n ctia sang ché;

Fig.8 1a luu d6 gian luge thé hién phuong phap giai ma dong bit video duoc 1ap ma

theo phuong 4n cia sang ché;

Fig.9 1a luu dd gian lugc thé hién phuong phép giai ma dong bit video dugc lép ma

theo phurong an ctia sang ché;

Fig.10 1a Iuu db gian lugc thé hién phuong phap giai ma dong bit video dwoc lap

ma theo phuong 4n cua sang che;

Fig.11 1a Iuvu d6 gian lugc thé hién phuong phap giai ma dong bit video dugc lap

ma theo phuong an ctia sdng ché;

Fig.12 1a luu dd gian lwoc thé hién phuong phap giai ma dong bit video dwoc lap

ma theo phuong an cla sang ché;

Fig.13 1a luu db gian luge thé hién phuong phdp ma hoa video theo phuong 4n cua

sang che;

Fig.14 1a luu dd gian lugc thé hién phuong phép ma hoa video theo phuong an clia

sang che;

Fig.15 1a luu db gian luge thé hién phwong phép ma hoa video theo phuong 4n cta

sang ché;

Fig.16 1a Iuu db gian luge thé hién phuong phdp ma hoa video theo phuong an cia

sang ché;

Fig.17 1a hinh v& cAu tric thé hién mdy gidi ma dong bit video dugc 1ap ma theo
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phuong an cta sang ché;

Fig.18 1a hinh v& cAu tric thé hién may gidi ma dong bit video dugc 1ap ma theo

phuong an cta sang ché;

Fig.19 12 hinh v& cAu triic thé hién méy giai ma dong bit video dugc 1ap ma theo

phuong an cia sang ché;

Fig.20 1a hinh v& cAu trc thé hién may giai ma dong bit video dugc 1ap ma theo

phuong an cua sang che;

Fig.21 1a hinh vé cAu tric thé hién may gidi ma dong bit video dugc lap ma theo

phuong an cua sang ché;

Fig.22 12 hinh v& cu triic thé hién méy giai ma dong bit video dugc 1ap ma theo

phuong an cua sang ché;

Fig.23 1a hinh vé& cAu trac thé hién may ma héa video theo phuong 4n cua sang ché;

Fig.24 1a hinh vé& cAu tric thé hién may ma héa video theo phuong 4n cia sing ché;

Fig.25 1a hinh v& cAu tric thé hién may ma héa video theo phuong 4n cuia sang ché;

Fig.26 1a hinh vé& cAu trac thé hién may ma héa video theo phuwong an cia sang ché;

Fig.27 1a so d6 khdi thé hién cAu tric vi du cua hé thdng cung cép ndi dung 3100
ma thuc hién dich vu phan phéi noi dung; va

Fig.28 1a so dd khéi thé hién cu trac ciia vi du vé thiét bi dau cubi.

Trong phan dudi ddy, céc ky hiéu tham chiéu giéng hét nhau dé cap dén cac dic
diém giéng hét nhau hoic it nhét twong duong vé mit chirc ning néu khong duge néu
mot cach rd rang theo cach khéc.

M ta chi tiét sang ché

Trong phan mo ta sau day, tham chiéu duoc thuc hién t6i cac hinh v& kém theo, ma
noé tao nén mot phén cua sang ché, va thé hién, br?mg cach minh hoa, cac khia canh cu
thé ctia cac phuong 4n ctla sang ché hoic cac khia canh cu thé trong d6 cac phuong 4n

clia sang ché co thé duge st dung. Puge hiéu rang cac phwong an cua sang ché co thé
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duge st dung theo cac khia canh khac va bao gom céc su thay doi ve cau tric hodc logic
khong duoc mo ta trong céc hinh v&. Do d6, phan mo ta chi tict dudi day khong dugc
coi 14 c6 gi6i han, va pham vi cla sang ché dugc dinh 16 béi cic diém yéu cau bdo ho

keém theo.

Chéng han, dugc hiéu rang sang ché lién quan dén phuong phép dugc mo ta c6 thé
cling ding d6i véi thiét bi hodc hé théng twong tng dugc tao cAu hinh dé thuc hién
phuong phap va nguoc lai. Vi du, néu mot hodc nhidu bude phuong phap cu thé dugc
mo ta, thiét bi twong ung co thé bao gém mot hoac nhiéu bo phén, vi du, cac bo phan
chirc nang, dé thuc hién mot hoic nhiéu budc phurong phap duge mo ta (vi du, mot bo
phéan thuc hién mot hodc nhiéu bude, hodc cac bd phan déu thuc hién mot hoic nhiéu
budc), tham chi néu mot hodc nhiéu bo phan nhu vay khong dugc mo ta hodc duge minh
hoa mot cach rd rang trén cac hinh v&. Mat khéc, vi du, néu may cu thé duoc mo ta dua
vao mdt hodc nhiéu bd phan, vi du, cac bd phan chitc nang, phuong phdp twong ing c6
thé bao g@)m mot budce dé thuc hién chirc ning ciia mdt hodc nhiéu bd phén (vi du, mot
budc thuc hién chirc nang cia mot hodc nhiéu bd phén, hoac nhiéu buéc mdi thuc hién
chirc ning ctia mot hodc nhiéu bod phén), thdm chi néu mot hoic nhiéu budc nhu vay
khong duoc mo ta hodc dugc minh hoa mot cch rd rang trén cac hinh v&. Hon nira,
duoc hiéu ring cac dic diém cta cac phuong an vi du khac nhau va/hodc cac khia canh

duoc mo ta & day co thé dugc két hop véi nhau, trir khi duge luu y cu thé theo cach khac.

Lap ma video cu thé dé cap dén viéc xtr Iy cuia chudi c4c anh, ma nd tao nén video
hodc chudi video. Thay vi thuét nglt “anh (picture)” thuét ngit “khung (frame)” hodc
“hinh anh (image)” ¢6 thé dugc str dung nhu tir ddng nghia trong linh vyc 1ap ma video.
Lap ma video (hodc 14p ma noi chung) bao gbm hai phan 12 ma héa video va giai ma
video. M4 héa video dugc thuc hién & phia ngudn, cu thé 1a bao gom xtt 1y (vi du, bang
céch nén) céc anh video gbe dé 1am giam luong dit liéu dugce yéu cau dé biéu dién cac
anh video (cho viéc luu trit va/hodc truyén mot cach hitu hiéu hon). Giai ma video dugc
thue hién & phia dich va cu thé bao gdm xir Iy nguroc so voi bd ma hoa dé khoi phuc cac
anh video. Cac phuong 4n dé cap dén “lap ma (coding)” cua cac anh video (hodc céc
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hodc cac chudi video twong tng. Su két hop cla phan ma héa va phan giai ma cling

duoc goi 1a CODEC (1ap ma va giai mi).

Trong trudng hop 14p ma video khong tdn that, cc anh video gbc co thé dugc khoi
phuc, nghia 1a cac anh video duoc khoi phuc ¢6 chét lugng gibng nhu cic anh video gbe
(gia st khong c6 tén that truyén hodc tdn thét di liéu khac trong khi luu trit hoc truyeén).
Trong truong hop lap ma video tdn that, viéc nén thém, vi du, bé'mg cach lugng tir hoa,
duoc thue hién, dé lam giam luong dit lidu biéu dién c4c anh video, ma khong thé dugc
khoi phuc hoan toan & bg giai mé, nghia la chét lugng ctia cac anh video dugc khdi phuc

1a thap hon hodc xau hon so v6i chat lugng cia cac anh video goc.

Mot vai chuén 14p ma video thudc vé nhom cua “cac bd ma hoa/giai ma video lai
tdn that” (nghia 12 két hop du doan theo khong gian va thoi gian trong mién mau va lap
m3 bién dbi 2D dé ap dung luong tir héa trong mién bién dbi). Mdi anh cia chubi video
cu thé dugc phan chia thanh tap hop cua cac khdi khong chéng 14n va viéc 13p ma cu thé
dugc thuc hién & mic khéi. Noi cach khac, & bd ma héa video dugce xt Iy mot cach cu
thé, nghia 14 dugc ma hoa, ¢ mirc khdi (khéi video), vi du, nho st dung viéc dy doan
theo khong gian (anh bén trong) va/hodc dy doan theo thoi gian (anh lién két) dé tao ra
khéi du doén, trir khdi du doén tir khdi hién tai (khéi hién duge xir y/sé dugce xi 1Iy) dé
thu nhan khéi du, di khéi du va lugng tir hoa khdi dur trong mién bién doi dé 1am giam
luong dir licu dugce truyén (nén), trong khi & bo giai ma xt Iy ngugc so v6i bo ma hoa
dugc ap dung cho khdi duoc ma hoa hoidc duge nén dé khoi phuc khdi hién tai cho viée
biéu dién. Hon nita, bd ma hoa nhan doi vong 1ap xir Iy bd giai ma sao cho ca hai s€ tao
ra cac su du doan giéng hét nhau (vi du, cac sy du doan bén trong va lién két) va/hodc
cac su khoi phuc cho viée xtr ly, nghia 1a 1ap ma, cac khéi tiép theo.

Trong phin duéi day, cdc phuong 4n cta hé théng 1ap ma video 10, bd ma hoa
video 20 va bo giai ma video 30 dugc md ta dwa vao cac hinh veé tir Fig.1 dén Fig.3.

Fig.1A la so db khéi gian lugc minh hoa hé théng 1ap ma vi du 10, vi dy, hé thong
14p ma video 10 (hodc ngin gon 1a hé théng 14p ma 10) ma c6 thé g dung cac k¥ thuét
clia sang ché. Bo6 ma hoa video 20 (hodc ngén gon 12 bo ma héa 20) va bd giai ma video

30 (hodc ngin gon 12 bo giai ma 30) ctia hé théng 1ap ma video 10 biéu dién cac vi du
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v& cac thiét bi ma co6 thé dugc tao cAu hinh dé thuc hién cac ky thuét phit hop véi cac vi

du khéac nhau dugc md ta trong sang ché.

Nhu dugc thé hién trén Fig.1A, hé théng 14p ma 10 bao gém thiét bi nguén 12 duoc
tao cAu hinh dé cung cép dir lidu anh dugc ma hoa 21 vi du, t6i thiét bi dich 14 dé giai

ma dir liéu anh dugc ma hoa 13.

Thiét bi nguén 12 bao gém bd mi hoa 20, va co thé theo cach bd sung, nghia la
mot cach tuy chon, bao gém nguén anh 16, bo tién xu 1y (hodc bo phan tién xir 1y) 18,

vi du, b tién xu Iy anh 18, va giao dién truyén thong hodc bd phan truyén thong 22.

Ngudn anh 16 ¢6 thé bao gdm hoic 12 loai bat ky cua thiét bi chup anh, vi du camera
d& chup anh thé gi¢i thue, va/hoac loai bit ky cia thiét bi tao anh, vi du b xi Iy do hoa
may tinh dé tao ra anh dong mdy tinh, hodc loai bt ky cua thiét bi khac dé thu nhan
va/hogc cung cip anh thé gi6i thuc, anh dugc tao boi mdy tinh (vi dy, ndi dung man
hinh, anh thuc té 4o (virtual reality, viét tht 1a VR)) vi/hodc su két hop bat ky ctia no6 (v
du, 4nh thuc & ting cudng (augmented reality, viét tit 1a AR)). Ngudn anh c6 thé 12 loai
bét ki ctia bo nhé hodc bd phan luu trit lwu trit bat ky cia cac anh néu trén.

Khéc véi bo tién xir ly 18 va viéc xtr ly dugc thuc hién boi bd phan tién xur ly 18,
anh hodac dit li€u anh 17 c6 thé cling duoc goi 1a anh thd hodc dit liéu anh tho 17.

B tidn xir Iy 18 dwoc tao cAu hinh dé thu dit liéu anh (thd) 17 va dé thuc hién viée
tién xir ly trén dit liéu 4nh 17 dé thu nhan anh dugc xit ly trude 19 hoac dit liéu anh dugc
xir Iy trude 19. Viée tidn xir Iy duge thyue hién béi bg tidn xit Iy 18 ¢6 thé, vi du, bao
¢dm tinh chinh, chuyén déi dinh dang mau sic (vi dy, tir RGB t6i YCbCr), chinh sira
mau séc, hodc khtr nhiéu. C6 thé hiéu réng bd phan tién xir ly 18 co thé 1a thanh phﬁn

tuy chon.

B0 mi hoa video 20 duogc tao cAu hinh dé thu dit liéu anh dugc xit ly trude 19 va
cung cép dit liéu anh dugc ma héa 21 (chi tiét hon s& dugc mo ta dudi day, vi dy, dua
vao Fig.2).

Giao dién truyén thong 22 ciia thiét bi ngudn 12 c6 thé duge tao cAu hinh dé thu dit

liéu 4nh dugc ma hoa 21 va truyén dit liéu anh dugc ma hoa 21 (hodc phién ban dugc
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xit Iy thém bt ky ciia n6) qua kénh truyén thong 13 6i thiét bj khéc, vi du, thiét bi dich
14 hoiic thiét bi bit k¥ khac, cho viéc luu trit hogc khoi phuc truc tiép.

Thidt bi dich 14 bao gdm bo gii ma 30 (vi dy, bd giai ma video 30), va c6 thé theo
cach bd sung, nghia 1a mot cach tiry chon, bao gbm giao dién truyén thong hodc bd phan

truyén thong 28, bo hau xit Iy 32 (hodc bd phan hau xir Iy 32) va thiét bi hién thi 34.

Giao dién truyén thong 28 cta thiét bi dich 14 dugc tao cau hinh d€ thu dit ligu anh
dwoe ma hoa 21 (hodc phién ban dwoc xir I thém bét ky ciia n6), vi du, tryc tiép tir thiét
bi ngudn 12 hodc tir ngudn bét ky khéc, vi du, thiét bi luu trix, vi du, dit liéu anh duoc

ma hoa thiét bi luu trit, va cung cip dir liéu anh duge ma hoa 21 t6i bo gidi ma 30,

Giao dién truyén thong 22 va giao dién truyén thong 28 c6 thé duoc tao cAu hinh
dé truyén hoic thu dit liéu anh dugc ma héa 21 hogc dit liéu duge ma hoa 13 qua lién
két truyén thong truc tiép gitta thiét bi ngudn 12 va thiét bi dich 14, vi dy, két ndi khong
day hodc nbi day truc tiép, hodc qua loai bét ky ciia mang, vi du, mang khong ddy hoac
nbi day hodc su két hop bat ky cua no, hodc loai bét ky ctia mang cong cOng va riéng,

hoic loai két hop bét ky ctia no.

Giao dién truyén thong 22 ¢6 thé, vi du, duge tao cau hinh d¢ bao géi dit ligu anh
duoc ma hoa 21 thanh dinh dang thich hop, vi du, cac goi, va/hodc xir ly dit li€u anh
duoc ma hoa sir dung loai bat ky viéc ma hoa hodc xu ly truyén ddi véi viéc truyén qua

lién két truyén thong hodc mang truyén thong.

Giao dién truyén thong 28, tao nén ban sao cta giao dién truyén thong 22, c6 thé,
vi du, duoc tao cAu hinh dé thu dit liéu duogc truyén va xu ly dir liu truyén nho st dung
loai bt ky cua viéc gidi ma hodc xir Iy truyén twong Gmg va/hodc giai bao goi dé thu

nhén dit liéu anh dugc ma hoa 21.

Ca giao dién truyén théng 22 va giao dién truyén thong 28 déu c6 thé dwoc tao cau
hinh nhu céc giao dién truyén thong don huéng nhu dugc chi bio béi mii tén dung cho
kénh truyén thong 13 trén Fig. 1A tro tir thiét bi ngudn 12 t6i thiét bi dich 14, hoc cac
giao dién truyén thong hai huéng, va co thé duoc tao cAu hinh, vi du, dé gui va thu céac

théng bao, vi du, dé thiét dat két ndi, dé bao nhan va trao dbi thong tin bt ky khac lién
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quan dén lién két truyén thong va/hodc viée truyen dit liu, vi du, truyén dit liéu anh

duoc ma hoa.

B0 giai ma 30 duoc tao cAu hinh dé thu dit 1iéu anh dugc ma hoa 21 va cung cép
dit liéu anh dugc giai ma 31 hodc anh duoc gidi ma 31 (chi tiét hon s& dugc md ta dudi

day, vi du, dua vao Fig.3 hodc Fig.5).

B6 hau xir 1y 32 clia thiét bi dich 14 dugc tao cau hinh d€ hiu xir 1y dit liéu anh
duoc giai ma 31 (cling dugc goi 1a dit liéu anh dugc khoi phuc), vi du, anh dugc gidi ma
31, dé thu nhén dir liéu anh duoc hau xit Iy 33, vi dy, anh duoc hau xir ly 33. Hau xu ly
duoc thue hién béi bo phan hau xt 1y 32 ¢6 thé bao gdm, vi du, chuyén doi dinh dang
mau sic (vi dy, tr YCbCr dén RGB), chinh stra mau sic, tinh chinh, hodc léy mau lai,
hodc viée xir ly bat ky khéc, vi du, dé chuin bi dit liéu anh dugc gidi ma 31 cho viée

hién thi, vi du, boi thiét bi hién thi 34.

Thiét bi hién thi 34 cua thiét bi dich 14 dugc tao cAu hinh dé thu dit liéu anh dugc
héu xir 1 33 cho viéc hién thi anh, vi du, t6i nguoi ding hodc ngudi xem. Thiét b hién
thi 34 c6 thé 13 hodc bao gdm loai méan hinh bét ky dé biéu dién anh dwoc khéi phuc, vi
du, man hién thi hoic man hinh bén ngoai hodc dugc tich hgp. Cdc man hinh ¢c6 thé, vi
du, bao gdm c4c man hinh tinh thé 16ng (liquid crystal display, viét tit 1a LCD), cac man
hinh di6t phat quang hitu co (organic light emitting diode, viét tit 14 OLED), cic man
hinh plasma, cdc may chiéu, cac man hinh vi LED, tinh thé 10ng trén silic (liquid crystal
on silicon, viét tit 1a LCoS), bo xit Iy anh séng s (digital light processor, viét tit 1a DLP)
hodc loai man hinh bat ky khéc.

Mic dii Fig.1A mb ta thiét bi ngudn 12 va thiét bi dich 14 nhu c4c thiét bj riéng
biét, cac phuong an vé céc thiét bi c6 thé ciing bao gdbm ca hodc cé hai chirc nang, thiét
bi nguodn 12 hodc chirc ning twong tmg va thiét bi dich 14 hodc chitc nang twong Gng.
Theo cac phuong an nhu vay thiét bi ngudn 12 hodc chic ning twong tng va thiét bi
dich 14 hoac chirc nang tuong ung co thé dugc thuc hién nhd st dung cling phan cting
va/hodc phan mém hodc boi phan cing va/hodc phan mém riéng biét hodc su két hop

bét ky ctia n6.
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Nhu s& rd rang di v6i nguoi c6 hiéu biét trung binh trong linh vyc k¥ thut twong
ung dua vao phﬁn mo ta, su tdn tai va su phéan tach (chinh x4c) clia cdc chirc nédng cua
cac bd phan khac nhau hodc cac chirc nang nam trong thiét bi nguén 12 va/hoic thiét bi
dich 14 nhu duge thé hién trén Fig.1A c6 thé thay dbi thy thudc vao tng dung va thiét
bi thuc té.

B6 ma hoa 20 (vi du, bd ma hoa video 20) hodc b giai ma 30 (vi dy, bd gidi ma
video 30) hodc ca bd ma héa 20 va bo giai ma 30 co thé duoc thuc hién qua hé mach xir
Iy nhu dugc thé hién trén Fig.1B, ching han nhw mot hogc nhidu b vi xir 1y, cic bo xir
Iy tin hiéu sb (digital signal processor, viét tat 1a DSP), cac mach tich hop chuyén dung
(application-specific integrated circuit, viét tit 12 ASIC), cac méng cong lap trinh duge
dang truong (field-programmable gate array, viét tit 1a cac FPGA), logic roi rac, phén
cung, 14p ma video chuyén dung hodc cac su két hop bét ky ciia n6. B ma hoa 20 co
thé dugc thuc hién qua hé mach xt 1y 46 dé bao gém cac modun khac nhau nhu dugce
thao ludn déi v6i bd ma héa 20 trén Fig.2 va/hodc hé thong con hogc hé théng bd ma
héa bét ky khéc dugc mo ta & day. Bo giai ma 30 c6 thé dugc thyc hién qua hé mach xir
Iy 46 d& bao gdm cdc modun khac nhau nhu duoc thao ludn d6i v6i bo giai ma 30 trén
Fig.3 va/hoic hé théng con hodc hé thong bo gidi ma bat ky khac duge mo ta & day. He
mach xt ly c6 thé duoc tao chu hinh dé thuc hién céc thao tac khac nhau nhu duge thao
ludn sau day. Nhu dugc thé hién trén Fig.5, néu céc k§ thuat duge thyc hién mot phén
trong phan mém, thiét bi ¢6 thé luu trit cdc 1énh dung cho phin mém trong phuong tién
luu trit doc duge bdi may tinh khong tam thoi, thich hop va cé thé thuc hién cac 1énh
trong phan ctimg nhd st dung mot hoac nhidu bd xir Iy dé thuc hién cac k¥ thuat cia
sang ché nay. Bit ky mot trong s6 bd ma hoa video 20 va bo giai ma video 30 déu ¢6
thé dugc tich hop nhu phin cta bo ma hoa/bd giai ma duge két hop (CODEC) trong
thiét bi don, vi du, nhu duoc thé hién trén Fig.1B.

Thiét bi ngudn 12 va thiét bi dich 14 ¢6 thé bao gdm pham vi rong bat ky cia cac
thiét bi, bao gdm loai bét k¥ cuia cac thiét bi tinh hodc cim tay, vi du, cic may tinh xach
tay (laptop) hodc cAm tay (notebook), cac dién thoai di dong, cac dién thoai thong minh,

cac may tinh bang, cic camera, cic mdy tinh dé ban, cic thict bi giai ma tin hiéu truyén
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hinh (set-top box), cadc may thu hinh, cac thiét bi hién thi, cac may choi phuong tién sb
(digital media player), cac bang tro choi video (video gaming console), cac thiét bi tao
dong video (ching han nhu cac mdy chi dich vu ni dung (content services server) hoac
cac may chu phan phéi ndi dung (content delivery server)), thiét bi thu phat rong, thiét
bi truyén phat rong, hodc tuong tur va co thé khong st dung hodc loai bét ky ctia hé diéu
hanh. Trong mét s trudng hop, thiét bi ngudn 12 va thiét bi dich 14 ¢6 thé duoc trang
bi cho viéc truyén thong khong ddy. Do do, thiét bi ngudn 12 va thiét bi dich 14 c6 thé
1a cac thiét bi truyén thong khong day.

Trong mdt sd trudng hop, hé théng 1ap ma video 10 duwgc minh hoa trén Fig. 1A chi
1a vi du va céac k¥ thuat cua sang ché ¢c6 thé ap dung téi cac viéc thiét dat 1ap ma video
(vi du, ma hoa video hodc giai ma video) ma khong nhét thiét bao gdbm viéc truyén thong
dit liéu bt ky gitta ma hoa va giai ma cac thiét bi. Trong cac vi du khéc, dir liéu dugce
truy xuét tir b nhé cuc bo, duge tao dong qua mang, hodc tuwong tu. Thiét bi ma hoa
video c6 thé ma héa va luu trir dit liéu t6i bd nhé, va/hodc thiét bi giai ma video c6 thé
truy Xuét va giai ma dir liéu tir bo nhé. Trong mot s6 vi du khac, ma héa va giai ma dugc
thuc hién boi cac thiét bi ma khong truyén thong véi thiét bi khac, nhung dé dang ma
hoa dix liéu t61 bd nhé va/hodc truy XUt va giai ma dir liéu tir bd nho.

Nhim thuén tién cho viéc md ta, cic phuong an cla sang ché dugc mo ta & day, vi
du, nho tham chiéu toi 14p mi video hiéu qua cao (High-Efficiency Video Coding, viét
t4t 1a HEVC) hodc t6i phan mém tham chiéu cta 14p ma video da nang (Versatile Video
Coding, viét tit 1a VVC), chuén 14p ma video thé hé tiép theo dugc phat trién boi nhém
cOng tac chung vé 1ap ma video (Joint Collaboration Team on Video Coding, viét tat 1a
JCT-VC) cua nhém chuyén gia 1ap ma video ITU-T (ITU-T Video Coding Experts
Group, viét tit 1a VCEG) va nhom chuyén gia anh dong ISO/IEC (ISO/IEC Motion
Picture Experts Group, viét tit 1a MPEG). Nguoi c6 hiéu biét trung binh trong linh vuc
k¥ thuat twong Gng s€ hiéu ring cac phuong 4n clia séng ché 1a khong gigi han & HEVC

hodc VVC.
B0 ma héa va phuong phap mé hoa

Fig.2 thé hién so d0 khoi gian lugc ciia bd mé hoa video vi du 20 ma dugc tao cau
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hinh dé thuc hién cac k¥ thuat cia sang ché. Trong vi du trén Fig.2, bd ma hoa video 20
bao gdm dau vao 201 (hoic giao dién dau vao 201), bo phan tinh phan dur 204, bo phan
xir Iy bién d6i 206, bo phan lwgng ti hoa 208, bd phan lugng ti hoa nguoc 210, va bd
phan xt 1y bién dbi nguge 212, bd phan khoi phuc 214, bd phén loc vong 1ap 220, bo
dém anh duoc gidi ma (decoded picture buffer, viét tat 1a DPB) 230, bd phéan lua chon
ché d6 260, bo phan ma héa entropi 270 va diu ra 272 (hodc giao dién dau ra 272). B
phén Iwa chon ché d 260 c6 thé bao gdm b phan dy doan lién két 244, bo phan du
doan bén trong 254 va bd phan phan chia 262. Bo phan du doan lién két 244 ¢6 thé bao
gdm b phan danh gid chuyén dong va bo phan bu chuyén dong (khong dugc thé hién).
B0 ma hoéa video 20 nhu duoc thé hién trén Fig.2 co thé cling dugc goi la bo ma hoa

video lai hodc bd ma héa video theo bd mi hda-giai ma video lai.

B0 phan tinh phan du 204, by phan xit 1y bién d6i 206, bd phan lugng tir héa 208,
bd phan lya chon ché d6 260 c6 thé dugc dé cap dén nhu viéc tao nén duong tin hiéu
thuin ctia bd ma hoa 20, trong khi bd phan luong tr héa nguoc 210, bd phén xt ly bién
dbi ngugce 212, b phéan khdi phuc 214, by dém 216, bd loc vong lap 220, bd dém anh
duoc giai ma (DPB) 230, bd phan dy doan lién két 244 va bo phan du doan bén trong
254 ¢6 thé dugc dé cap dén nhu viéc tao nén dudng truyén tin hiéu nguoc cia bd ma
hoa video 20, trong d6 dudng truyén tin hiéu nguoc cua b ma hoa video 20 tuong ng
véi duong truyén tin hiéu ctia bd gidi ma (xem bd giai ma video 30 trén Fig.3). BO phan
luong tir héa nguoce 210, bd phan xi Iy bién doi nguoc 212, bd phéan khoi phuc 214, bo
loc vong lip 220, bd dém anh dugc giai ma (DPB) 230, bd phan du doan lién két 244
va bd phan dy doan bén trong 254 cling duogc dé cap dén viéc tao nén “bo giai ma cai
sén” ciia bd ma hoa video 20.

Phén chia anh va c4c anh (cac anh va cac khoi)

B6 ma hoa 20 c6 thé du:oc tao cau hinh dé thu, vi dy, qua dau vao 201, anh 17 (hoic
dir liéu anh 17), vi dy, anh cua chudi cac anh tao nén video hodc chudi video. Anh hoic
dit liéu anh dugc thu co thé cling 1a anh dugc xit ly trude 19 (hodc dit li¢u anh duge xur
Iy truée 19). Nhim don gian héa phin mo ta duéi day, tham chiéu t6i anh 17. Anh 17

c6 thé cling duoc goi 1 anh hién tai hoac anh dugc 1ap mé (cu thé trong 1ap ma video dé
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phan biét anh hién tai v6i cac anh khac, vi du, cac anh dugc ma hoa va/hodc dugc giai

ma trude d6 cia cung chudi video, nghia 1a chudi video ma ciing bao gom anh hién tai).

Anh (k§ thuat s8) 1a hogc ¢6 thé dugce coi 1a mang hodc ma tran hai chiéu cua cac
mAu véi céc tri s6 cudng do. Mau trong méang c6 thé cling duge goi Ia diém anh (pixel)
(dang ngin gon ctia thanh phan anh) hodc anh diém (pel). Sé cuia cdc mau theo chidu
ngang va chiéu doc (hoic truc) clia mang hodc anh dinh 13 kich thude va/hodc do phéan
giai cia anh. DPdi voi viee biéu dién ctia mau séc, cu thé 1a ba thanh ph?ln mau sic duge
ung dung, nghia la anh co thé duge biéu difn hodc bao gdm ba méang mau. Theo dinh
dang RBG hoac khong gian mau sic anh bao gdm mang miu dé, xanh 14 cdy va xanh
da troi twong tmg. Tuy nhién, trong 1ap ma video mdi diém anh cu thé duoc biéu dién
theo dinh dang d¢ choi va sic do hoic khong gian mau sic, vi du, YCbCr, ma bao gém
thanh phin do chéi dugc chi bao béi Y (d6i khi L ciing duge st dung thay thé) va hai
thanh phan séc do duge chi bao boi Cb va Cr. Thanh phan do chéi (hodc ngén gon la
luma) Y biéu dién cudng dd mic x4m hodc do sang (vi du, gidng nhu trong anh mirc
xam), trong khi hai thanh phén sic do (hoic ngén gon 1 chroma) Cb va Cr biéu dién
cac thanh phén thong tin mau séc hodc sic do. Theo d6, anh theo dinh dang YCbCr bao
gdm mang mau do choéi cia cac tri s mAu do choi (Y), va hai mang mau sdc d6 ctia cac
tri s séc @6 (Cb va Cr). C4c anh theo dinh dang RGB ¢6 thé duoc chuyén dbi hodc dugc
bién ddi thanh dinh dang YCbCr va ngugc lai, quy trinh xt ly ciing duoc biét dén 12 bién
dbi hogc chuyén dbi mau sac. Néu anh 1a don séc, anh c6 thé bao gdm chi mang mau do
choi. Theo @6, anh cé thé 13, vi du, mang clia céac mau do chéi theo dinh dang don sic
hodc mang clia cac mau do chéi va hai mang tuong Gmg clia cic mAu sic do theo dinh

dang mau 4:2:0, 4:2:2, va 4:4:4.

Cac phuong an vé bd ma hoa video 20 c6 thé bao gdm bd phan phan chia anh
(khong dugc mé ta trén Fig.2) dugc tao cAu hinh dé phan chia anh 17 thanh nhicu khoi
anh (cu thé 14 khong chong 14n) 203. Céc khéi nay co thé ciing dugc goi la cac khéi gbe,
cac khdi ¢& 16n (macro) (H.264/AVC) hodc cac khéi cay 1ap ma (coding tree block, viét
tit 12 CTB) hodc cac bd phan cdy ldp ma (coding tree unit, viét tit 1a CTU)
(H.265/HEVC va VVC). Bo phan phan chia anh c6 thé dwgc tao cu hinh dé sir dung
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cung kich thuéce khdi dbi véi tht ca cac anh cta chudi video va mang ludi twong Gng
dinh 15 kich thuéc khéi, hodc dé thay dbi kich thuée khdi giita cac anh hodc céc tap hop

con hodc cac nhém cuia cac 4nh, va phan chia moi anh thanh cac khoi twong tng.

Theo cac phuong an khac, bd ma hoa video ¢ thé duogc tao cAu hinh dé thu truc
tiép khéi 203 ctia anh 17, vi dy, mot, mot vai hogc tit ca cac khéi tao nén anh 17. Khoi

anh 203 c6 thé cling dugc goi la khdi anh hién tai hodc khdi anh duogc 14p ma.

Giéng nhu anh 17, khéi anh 203 ciing 1a hodc c6 thé duoc coi 12 mang hoic ma
tran hai chidu ctia cac mau véi cac tri sb cuong do (cac tri s6 mau), mic du co kich c&
nhé hon so vé&i anh 17. N6i cach khac, khéi 203 ¢ thé bao gém, vi du, mOt mang mau
(vi du, mang do chdi trong truong hop anh don sic 17, hodc mang do choi hodc sic do
trong trudng hgp anh mau) hodc ba mang mau (vi dy, mang do chéi va va hai mang sdc
dd trong truong hgp anh mau 17) hodc s6 va/hoic loai bat ky khac ctia cdc mang tiy
thudc vao dinh dang mau sic dugc ap dung. Sé ctia cac mau theo chiéu ngang va chidu
doc (hodic truc) ctia khéi 203 dinh 16 kich thuéc ciia khéi 203. Theo d6, khéi c6 thé, vi
du, mang MxN (M ¢t nhan N hang) cta cac mau, hoic mang MxN ctia cac hé sb bién
doi.

Céc phuong an vé bd ma hoa video 20 nhu duge thé hién trén Fig.2 co thé dugc
tao cAu hinh dé ma héa anh 17 theo timg khdi, vi du, ma hoa va du doan dugc thue hién
trén mdi khéi 203.

Céc phuong an vé bd ma héa video 20 nhu dugc thé hién trén Fig.2 c¢6 thé con dugc
tao cdu hinh dé phan chia va/hodc ma hoa anh nho sir dung cac lat (cling duoc dé cap
dén 1a cac 14t video), trong d6 anh c¢6 thé dugc phan chia thanh hodc dugc ma héa nho
str dung mot hoac nhiéu 14t (cu thé 1a khong chéng lén), va moi 14t ¢6 thé bao g@)m mot
hodc nhiéu khdi (vi du, cac CTU) hodc mot hodc nhiéu nhém cta cac khdi (vi du, céac

méanh (H.265/HEVC va VVC) hoac cac miéng (VVC)).

Céc phuong an vé bd ma héa video 20 nhu duoc thé hién trén Fig.2 c¢6 thé con dugc
tao cAu hinh dé phan chia va/hodc ma hoa anh nho st dung céc 1at/cdc nhom manh (cling

dugc dé cap dén 1 cac nhém manh video) va/hodc cac manh (cling duge dé cép dén la
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cac manh video), trong d6 anh c6 thé dugc phan chia thanh hodc dugc mé héa st dung
mot hodc nhidu 1at/cac nhém manh (cu thé 13 khéng chong 14n), va mdi nhom lat/manh
¢6 thé bao gém, vi du, mot hoac nhiéu khéi (vi du, cdc CTU) hodc mot hodc nhiéu manh,
trong do mdi manh, vi du, c6 thé co dang hinh chit nhat va co thé bao g@)m mot hoac

nhidu khéi (vi du, cac CTU), vi dy, cac khdi hoan thién hogc mot phan.
Tinh phan du

B¢ phan tinh phin du 204 ¢6 thé dugc tao ciu hinh dé tinh khdi du 205 (cling dugce
d& cap dén 1 phan du 205) dua vao khéi anh 203 va khdi du doan 265 (chi tiét hon ve
khdi du doan 265 duge dua ra dudi ddy), vi du, bﬁng cach trr céc tri s6 mau ciia khoi
du dodin 265 tir cac tri s6 mAu ciia khdi anh 203, theo timg mAu (timg diém anh) dé thu
nhan khéi du 205 trong mién mau.

Bién dbi

B phan xi Iy bién déi 206 c6 thé duge tao céu hinh dé ap dung viéc bién doi, vi
du, bién dbi cosin roi rac (discrete cosine transform, viét tit 1a DCT) hoic bién d6i sin
roi rac (discrete sine transform, viét tat 1a DST), trén cac tri s6 miu cta khdi du 205 dé
thu nhan cac hé s6 bién déi 207 trong mién bién dbi. Cac hé sb bién dbi 207 ¢4 thé cling
duoc goi 1 cac hé sb phan du bién dbi va biéu dién khoi du 205 trong mién bién dbi.

B phan xu ly bién dbi 206 c6 thé duge tao ciu hinh dé 4p dung cac phép xAp xi s6
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nguyén cia DCT/DST, ching han nhu céc su bién ddi duge dinh 15 d6i v6i H.265/HEVC.

So v&i bién dbi DCT truc giao, cac phép xap xi s6 nguyén nhu vay cu thé dugc goi 1a
hé sb cb dinh. Dé duy tri tiéu chuin ctia khdi du ma duge xit Iy bdi cac su bién ddi thuat
va nguoc, cac hé sé6 mé rong bd sung duoc ap dung nhu phén cua quy trinh bién doi.
Cac hé s6 md rong cu thé duogc chon lua dua vao cc rang budc nhét dinh giéng nhu cac
hé sé mo rong 1a liy thira cua hai ddi vai cac thao tac dich vi, dO siu bit ctia cac hé sb
bién dbi, su can bang gitta dd chinh xdc va cac chi phi thue hién, v.v.. Cac hé s6 mé rong
cu thé, vi du, duoc dinh 15 déi véi bién ddi nguoc, vi du, boi b phan xir Iy bién doi
nguge 212 (va bién dbi nguoc twong g, vi du, bai bo phan xir 1y bién doi nguoc 312

& bd giai ma video 30) va cac hé s6 mo rong tuong Gtng doi v4i bién doi thuan, vi du,
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bdi bo phan xit Iy bién ddi 206, & bd ma hoa 20 ¢6 thé dugce dinh rd theo do.

Céc phuong dn vé& bd mé hoa video 20 (bo phan xit 1y bién doi 206 twong ing) ¢6
thé dugc tao cAu hinh dé dua ra céac thong s6 bién d6i, vi du, loai bién ddi hodc cac su
bién ddi, vi du, truc tiép hodc dugc ma hoéa hodc duge nén qua bd phan ma hoa entropi
270, sao cho, vi du, by giai ma video 30 co thé thu va st dung céc thong s6 bién ddi cho
viéc gidi ma.

Luong tir hoa

B0 phan lugng tir hoa 208 co thé duoc tao cAu hinh dé luong tir hoa céac hé sb bién
dbi 207 dé thu nhan céac hé sé dugc luong tir hoa 209, vi du, bang cach ép dung luong
tir hoa vo huéng hodc lugng tir héa vecto. Cac hé s6 dugc luong tir hoa 209 co thé cling
dugc goi la cac hé s6 bién d6i duoc luong tir hoa 209 hodc cac hé ) phén du duoc lugng

tr hoda 209.

Quy trinh luong tir hoa co thé 1am giam do sau bit dugc két hop v6i mot s6 hoic
tAt ca trong s6 cac hé sd bién ddi 207. Vi dy, hé sb bién ddi n-bit c6 thé duge 1am tron
xubng t&i hé s6 bién d6i m-bit trong khi Iugng tir hoa, trong d6 n 1én hon m. Mtrc dd
lrong ti hoa c6 thé dugc bién ddi bing cich didu chinh thong sb luong tir hoa
(quantization parameter, viét tit 1a QP). Vi du dbi véi lugng tir héa vo hudng, viéc mé
rong khac nhau co thé duoc ap dung dé dat duoc viée luong tir hda min hon hogc tho
hon. Céc kich thude bude luong tir héa nhé hon twong tng véi viéc lwgng tir hda min
hon, trong khi céc kich thude budce lugng tir hoa 16n hon twong ing v6i viée luong tir
hoa thd hon. Kich thude budce lugng tir hda ap dung dugce ¢ thé duoc chi bdo boi thong
s6 Tugng tir héa (QP). Thong sb lugng tir hoa c6 thé vi du 1a chi s6 t6i tap hop duge dinh
18 trude cua cac kich thude bude luong tir hoa ap dung duge. Vi du, cdc thong s6 luong
ttr hoa nho c6 thé twong ung véi viée lugng tir héa min (céc kich thude budc luong tir
héa nho) va cac thong sd lugng tir héa 16n c6 thé twong tmg vé6i viéc lugng tir hoa thd
(cac kich thuéc budce lugng tir hoa 16n) hodc nguoc lai. Viee lugng tr hoa co thé bao
gb6m phép chia boi kich thude bude lugng tir héa va twong tmg va/hodc viéc giai luong
tlr héa nguoc, vi du, béi bd phan lugng ti hoéa nguoc 210, co thé bao gém phép nhan

v6i kich thuée bude lugng tir hda. Cac phuong an theo mot s6 chuén, vi du, HEVC, c6
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thé dugc tao cdu hinh dé sir dung thong s6 luong tir hoa dé xic dinh kich thude bude
luong tir hoa. N6i chung, kich thude budce luong ti hoa c6 thé dugc tinh dwa vao thong
s6 luong tir hoa nho sir dung phép xép xi diém ¢ dinh cta phwong trinh bao gdm phép
chia. Céc hé sé mo réng bd sung c6 thé duoc dua vao dbi véi viée luong tir hoa va giai
lwong tir hoa dé khoi phuc dinh chuln cia khéi du, ma c6 thé dat dugc su bién doi boi
vi viéc mé réng dugc st dung trong phép xap xi diém cd dinh ctia phwong trinh d6i véi
kich thudc bude lugng tir hoa va thong 36 lwong tir héa. Theo mdt cach thyc hién vi du,
viéc mé& rong cua giai lugng tir hoéa va bién ddi nguge co thé duoc két hop. Theo cach
khac, cac bang lugng tu hoa tuy bién c6 thé dugc st dung va duge bao hiéu tir bd ma
hoéa t6i bd giai ma, vi du, trong dong bit. Lugng tir hoa la thao tac tdn thét, trong d6 ton

thét tang véi viéc ting cac kich thudce bude lugng tir hoa.

Cac phuong an vé bd ma hoa video 20 (bd phan lugng tir hoa 208 twong ng) co6
thé dugc tao cAu hinh dé dua ra cac thong s6 luong t&r hoa (QP), vi dy, truc tiép hoac
dugc ma hoa qua bd phan ma héa entrdpi 270, sao cho, vi dy, bd giai ma video 30 ¢o

thé thu va 4p dung cac thong s6 luong tir héa cho viéc giai ma.
Luogng tir hda ngugce

B0 phéan luong tir héa nguoc 210 dugce tao c4u hinh dé ap dung lugng tr hda nguge
ciia bo phén luong tir hoa 208 trén cac hé sb dugc lugng tr hoa dé thu nhan cac hé sb
dugc giai luong to hoa 211, vi du, bang cach ap dung ngugc véi so dd lwong tir hoa
duoc ap dung bdi bd phan lugng tir hoa 208 dwa vao hodc st dung kich thuéc budc
lwong tir hoa giéng nhu b phan lurgng tir hoa 208. Céc hé sb duoc giai lwgng ti héa 211
c¢6 thé ciing duoc goi 1a cac hé s6 phan du duoc giai lugng tir hoa 211 va twong tng -
miic dii cu thé 13 khong gidng hét v6i céc hé s6 bién ddi do ton that béi lwgng tir hoa -
v6i cac hé s6 bién dbi 207.

Bién d6i nguoc

B6 phan xur ly bién ddi nguogc 212 dugc tao cAu hinh dé ap dung bién dbi nguoc
clia viée bién déi duoc ap dung béi bd phan xir Iy bién di 206, vi du, bién doi cosin roi

rac (discrete cosine transform, viét tat 1a DCT) nguoc hodc bien doi sin roi rac (discrete
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sine transform, viét tat 1a DST) nguge hodc cac su bién dbi ngugc khac, dé thu nhan
khdi du duge khdi phuc 213 (hodc cac hé s6 duogc giai luong tr hoa tuong tng 213)

trong mién mau. Khéi du dwoc khoi phuc 213 ¢6 thé ciing duoc goi la khéi bién d6i 213.
Khoi phuc

B6 phan khi phuc 214 (vi dy, bd cong hodc bo 14y tong 214) duoc tao cdu hinh dé
cong khbi bién dbi 213 (nghfa 1a khdi du duge khdi phuc 213) v6i khoi du doan 265 dé
thu nhan khdi dugc khoi phuc 215 trong mién mau, vi du, bé‘mg cach cong — theo tung
mAu - c4c tri s6 miu cla khéi du duoc khoi phuc 213 va céc tri s6 mau cua khdi du doan

265.
Loc

B0 phén loc vong ldp 220 (hoac ngén gon 1a “b0 loc vong 1dp” 220), duoc tao chu
hinh d& loc khéi duoc khai phuc 215 dé thu nhan khéi dugc loc 221, hode néi chung, dé
loc cac mau duoc khdi phuc dé thu nhén céc tri s6 mau duoc loc. Bd phan loc vong lap,
vi du, dugc tao cAu hinh dé 1am nhin cac su chuyén ddi diém anh, hodc cach khéc la
nang cao chat lugng video. BO phan loc vong lap 220 c6 thé bao gdm mot hoidc nhidu
bd loc vong léap chéng han nhu bd loc tach khdi, bd loc dich vi thich (g mau (sample-
adaptive offset, viét tit 1a SAO) hodc mdt hodc nhiéu bo loc khac, vi du, bd loc vong lap
thich tng (adaptive loop filter, viét tit 1a ALF), bd loc triét nhiéu (noise suppression
filter, viét tit 1a NSF), hodc su két hop bat ky cua nd. Theo vi dy, bo phan loc vong lap
220 ¢6 thé bao gém b0 loc tach khdi, bd loc SAO va bo loc ALF. Thir ty ctia quy trinh
loc ¢6 thé 1a loc tach khdi, SAO va ALF. Theo vi du khéc, quy trinh xt ly duoc goi la
anh xa do choi voi viéc mé rong sac do (luma mapping with chroma scaling, viét tat 1a
LMCS) (chang han nhu, bo tao lai dang trong vong lap thich ung (adaptive in-loop
reshaper)) dugc bd sung. Quy trinh nay duge thyc hién trude khi tach khéi. Theo vi du
khac, quy trinh loc tach khéi c6 thé cling duge ap dung t6i cac mép khéi con bén trong,
vi du, cdc mép cac khdi con afin, cac mép céc khoi con ATMVP, cac mép bién dbi khéi
con (sub-block transform, viét tit 1a SBT) va cac mép phén chia con bén trong (intra
sub-partition, viét tat 1a ISP). Mic du bd phan loc vong lap 220 duoc thé hién trén Fig.2

1a bo loc trong vong 1dp, theo cac cAu hinh khéc, bd phan loc vong 1ap 220 co6 thé dugc
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thuc hién nhu b loc vong 1dp sau. Khéi duoc loc 221 c6 thé cling dugc goi 1a khdi duge

khoi phuc dugce loc 221.

Céac phuong an vé bd ma hoéa video 20 (twong tmg bd phén loc vong ldp 220) ¢
thé duoc tao cAu hinh dé dwa ra cic thong s& bd loc vong lap (ching han nhu cac thong
6 bd loc SAO hoic céac thong s6 bo loc ALF hoic cac thong s6 LMCS), vi du, truc tiép
hodc dugc ma hoa qua bd phan ma hoa entrdpi 270, sao cho, vi du, bd giai ma 30 co thé
thu va ap dung cung céc thong s6 bo loc vong lap hodc cac bd loc vong lap twong Gng
cho viéc giai ma.

B0 dém anh duoc giai ma

B6 dém anh duoc giai ma (DPB) 230 ¢o thé 13 bd nhd ma luu trit cac anh tham
chiéu, hodc dit liéu anh tham chiéu néi chung, cho viéc ma hoa dit liéu video boi bo ma
héa video 20. DPB 230 c6 thé duogc tao nén béi bat ky trong sb cac loai thiét bi nh¢ khéc
nhau, ching han nhu bo nhé truy cap ngau nhién dong (dynamic random access memory,
viét tit 1a DRAM), bao gdbm DRAM ddng bo (synchronous DRAM, viét tat 1a SDRAM),
RAM tir dién tré (magnetoresistive RAM, viét tit 1a MRAM), RAM dién trd (resistive
RAM, viét tit 1A RRAM), hogic cac loai khac ctia cac thiét bi nh¢. BO dém anh duge giai
ma (DPB) 230 co thé duoc tao cdu hinh dé luu trit mot hodc nhiéu khéi dugce loc 221.
B0 dém anh duoc giai ma 230 co thé con dugc tao ciu hinh dé Iuu trir cac khdi dugce loc
truge do khac, vi du, céc khdi duoce loc va dugc khoi phuc trude d6 221, cia cung anh
hién tai hodc cua céc anh khac nhau, vi du, cac dnh dugc khoi phuc trude do, va co thé
cung cAp cac anh (va cac khéi va cac mau tham chiéu twong tmg) dugce khdi phuc hoan
toan trude do, nghia la duoc giai ma, va/hodc anh hién tai dugc khoi phuc mot phﬁn (va
céc khéi va cac mau tham chiéu twong tng), vi du ddi vé6i du doéan lién két. B6 dém anh
duoc giai ma (DPB) 230 ¢6 thé cling duoc tao cdu hinh @8 luu trit mot hodc nhiéu khbi
duoc khoi phuc chua duge loc 215, hodc cac mau duogc khoi phuc chua duge loc noi
chung, vi du, néu khdi duoc khoi phuc 215 khong dugce loc béi bo phén loc vong lap
220, hodc phién ban dugc xtr ly thém bét ky khéc cua cac khéi duogc khoi phuc hodc cac

mau.

Lua chon ché do (phéan chia & du doan)
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B0 phén lua chon ché do 260 bao gém bo phéan phéan chia 262, b phan dw doan
lién két 244 vi bo phan du doan bén trong 254, va duge tao ciu hinh dé thu hogc thu
nhan di liéu anh ban ddu, vi du, khéi ban diu 203 (khi hién tai 203 cua nh hién tai
17), va dit liéu anh dugc khoi phuc, vi du, cac khdi hodc cac mau duge khoi phuc duge
loc va/hoic chwra duoc loc cla cung anh (hién tai) va/hodc tir mot hodc nhiéu anh dugc
giai ma trude do, vi du, tir bd dém anh dugc giai ma 230 ho#c cac b dém khéc (vi du,
bo dém tuyén tinh, khong dugc thé hién). Dir liéu anh dugce khoi phuc duge sir dung nhu
dit liéu anh tham chiéu cho viéc du doan, vi du, du doén lién két hodc du doan bén trong,

dé thu nhan khdi du doan 265 hozc bd du doan 265.

B¢ phan lua chon ché do 260 co thé duge tao cu hinh dé xac dinh hodc lya chon
phén chia d6i véi ché do du doan khéi hién tai (bao gbm khéng phan chia) va ché do du
doan (vi duy, ché d6 dy doan bén trong hoic lién két) vataora khdi du doan tuong ung
265, ma dugc st dung cho viéc tinh cua khbi du 205 va cho viéc khoi phuc cia khéi

dugc khoi phuc 215.

Céc phuong an vé bd phan lya chon ché do 260 co6 thé dugce tao cAu hinh dé lya
chon viéc phan chia va ché d6 du doén (vi dy, tir cdc phuong an duoc h6 trg boi hodc
s&n c6 dbi véi bod phan lya chon ché d6 260), ma cung cép su so khaop tdt nhit hodc noi
cach khac phan du nho nhit (phan du nhod nhét nghia 12 viéc nén t6t hon cho viéc truyén
hoiic luu trit), hodc ton hao béo hiéu nhé nhét (tdn hao bao hiéu nhé nhét nghia 1a viée
nén t6t hon déi voi viée truyén hodc luu trit), hodc can nhéc hodc cin biang ca hai. Bd
phén lya chon ché d6 260 c6 thé duoc tao cAu hinh dé xac dinh viéc phéan chia va ché
d6 du doan dua vao t8i wu hoa ty 16 méo (rate distortion optimization, viét tit 1a RDO),
nghia la lya chon ché do dy doan ma cung cap ty 1& méo nho nhét. Céc thuat ngit nhu
“t5t nhat”, “nhé nhat”, “tdi uu” v.v., trong ngit canh nay khong nhét thiét d& cap dén
toan by “tSt nhat”, “nhd nhat”, “tbi wu” , v.v., nhung c6 thé cling dé cap dén su hoan
chinh ctia tiéu chudn két thic hodc lwa chon gidng nhu tri s6 vuot qua hodc giam xubng
duéi ngudng hodc cac rang budc khic c6 kha néng dan dén “lua chon dudi mirc tbi wu”

nhung lam giam do phtrc tap va thoi gian xur ly.

N6i cach khac, bo phan phan chia 262 ¢o6 thé dugc tao cAu hinh dé phan chia anh
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tr chudi video thanh chudi ctia cac bd phan cdy 14p ma (coding tree unit, viét tit1a CTU),
va CTU 203 ¢6 thé con duoc phan chia thanh cac phén chia khdi nhé hon hoc cac khéi
con (ma no lai tao nén cac khéi), vi du, st dung lip lai viéc phan chia cdy tir phan (quad-
tree, viét tit 1a QT), phan chia nhi phan (binary tree, viét tat 1a BT) hodc phén chia cay
tam phan (triple-tree, viét tit 1a TT) hodc su két hop bét ky ctia né, va dé thuc hién, vi
duy, du doan cho mdi trong sb cac phén chia khéi hodc céc khdi con, trong d6 lya chon
ché d6 bao g@)m su lva chon cua cAu trac cay cua khdi duogc phan chia 203 va cac ché

d6 du doan dugc ap dung téi mdi trong s6 cac phan chia khoi hodc cac khoi con.

Trong phan duéi day, viéc xit Iy phén chia (vi du, béi bo phan phén chia 260) va
du doén (boi bo phan dy doan lién két 244 va bo phan du doan bén trong 254) dugc thuc

hién bdi bo ma hoa video vi du 20 s& duge gidi thich chi tiét hon.
Phan chia

Bo phan phan chia 262 ¢6 thé dugc tao ciu hinh dé phan chia anh tir chudi video
thanh chudi ctia cdc bd phan ciy 1ap ma (cac CTU), va bd phan phan chia 262 ¢ thé
phén chia (hodc phén tach) bd phan cdy lap ma (CTU) 203 thanh céac phan chia nhé hon,
vi du, cac khéi nho hon c6 kich thuéc hinh vudng hodc hinh chit nhat. Péi voi anh ma
¢6 ba mang miu, CTU gdm c6 khéi NxN ciia cic miu do choi ciing véi hai khéi twong
mg clia cac mau sdc d0. Kich thuée cho phép lon nhét cta khéi dd chéi trong CTU
duoc dinh r6 14 128x128 trong 1ap ma video da nang (Versatile Video coding, viét tat 1a
VVC) dang phat trién, nhung né c6 thé dugc dinh 3 1a tri s6 khac 128x128 trong twong
lai, vi du, 256x256. Cac CTU cua anh c6 thé duoc tao chum/duoc tao nhém nhu cac
lat/cac nhom manh, cac manh hodc cac miéng. Manh bao pht ving hinh chit nhat cia
anh, va manh c6 thé duoc chia thanh mot hodc nhiéu miéng. Miéng gbm c6 sb cac hang
CTU bén trong manh. Manh ma khéng dugc phan chia thanh nhiéu miéng c6 thé duge
dé cap dén 1a miéng. Tuy nhién, miéng 12 tap hop con ding cia manh va khong dugc dé
cap dén 1a manh. C6 hai ché d6 ctia cac nhém manh duge h tro trong VVC, chéng han
nhw ché d6 nhém lat/manh quét manh va ché do lat hinh chir nhat. Trong ché do nhém
manh quét manh, nhém 1at/manh chira chudi cua cadc manh trong viéc quét manh manh

ctia anh. Trong ché do 14t hinh chit nhét, 14t chita so cdc mieéng cua anh ma tao nén dudi
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dang tap hop ving hinh chir nhét ctia anh. C4c miéng ndm trong l4t hinh chit nhat 1a
theo thir tu quét manh miéng cua lat. Cac khéi nho hon nay (ma c6 thé ciing duogc goi 1a
céc khdi con) c6 thé con duoc phan chia thdm chi thanh cac phén chia nhé hon. Diéu
nay cling dugc d& cap dén viéc phan chia cdy hoac phan chia cdy phan cp, trong d6
khéi gbe, vi du, & mire cay gbe 0 (mirc phan cip 0, do sau 0), c6 thé dugc phan chia dudi
dang dé quy, vi du, dugc phan chia thanh hai hodc nhiéu hon hai khéi c¢6 mirc cdy thap
hon tiép theo, vi du, cdc nit & muc cdy 1 (muc phan cép 1, do sdu 1), trong d6 cac khéi
nay c6 thé lai dugc phan chia thanh hai hoic nhiéu hon hai khéi ¢6 mirc thap hon tiép
theo, vi du, mutc cdy 2 (mtc phan cr?ip 2, d6 sdu 2), v.v., cho dén khi viéc phén chia dugc
két thuc, vi du, béi vi tidu chuén két thuc duoc thoéa man, vi du, d sdu ciy 16n nhét hoic
kich thudc khéi nhé nhit dat duoc. Cac khbi ma khong duge phan chia thém ciing duge
dé cap dén 1a cac khéi 14 hodic cac niit 14 ctia cdy. Cdy st dung phan chia thanh hai phan
chia duge d& cap dén 1a cay nhi phan (binary-tree, viét tat 1a BT), cdy sir dung phén chia
thanh ba phan chia dugc dé cap dén 1a cay tam phan (ternary-tree, viét tat 1a TT), va cay
st dung phan chia thanh bbn phén chia dugc dé cap dén 1a cay tir phan (quad-tree, viét

tat 1a QT).

Vi du, bo phan cay lap ma (CTU) cb thé 1a hodc bao gdbm CTB ctia cac mau do
chéi, hai CTB tuong tig ctia cic mau sic d cua anh ma c6 ba mang miu, hoic CTB
ctia cic mAu cta anh don sic hodc anh ma dugc 14p ma st dung ba mét phang mau sdc
riéng biét va cac ciu tric ¢t phép dugce sir dung dé 1ap ma cac mau. Do do, khéi cay lap
ma (CTB) co thé 1a khdi NxN cuia cac mau cho mot $b tri sb ctia N sao cho viéc chia cua
thanh phan thanh cdc CTB 1a phan chia. Bo phan 14p ma (coding unit, viét tit 1a CU) c6
thé 12 hodc bao gom khdi 14p ma clia céc mAu do choi, hai khéi 1ap ma twong Gng cla
cac mau sic dd cua anh ma c6 ba mang mau, hodc khdi 14p ma cua cac mau ciia anh don
sic hodc anh ma dugc 1ap ma sir dung ba mit phéng mau sic riéng biét va cac cAu trac
ct phéap duogc st dung dé 1ap ma cac mau. Do do, khéi 1ap ma (CB) ¢6 thé 1a khdi MxN
clia cac mAu cho mot sb tri sb ctia M va N sao cho viéc chia cia CTB thanh céc khéi 1ap

ma 1a phan chia.

Theo cac phwong an, vi du, theo HEVC, b phan cdy 1ap ma (CTU) co thé dugc
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phén tach thanh cac CU nho sir dung cAu tric cay tir phan dugc biéu thi 12 cay 14p ma.
Viéc quyét dinh xem ¢6 14p ma ving anh nho sit dung du dodn anh lién két (theo thoi
gian) hogc anh bén trong (theo khong gian) hay khong dugc thuc hién & mic CU la.
M>3i CU 14 ¢6 thé con duge phan tach thanh mét, hai hodc bon PU theo loai phan tach
PU. Bén trong mdt PU, quy trinh du doan nhu nhau dugc 4p dung va thong tin lién quan
duge truyén t6i bd giai ma trén co s¢ PU. Sau khi thu nhén khéi du bing cach 4p dung
quy trinh du doan dua vao loai phan tach PU, CU 14 c6 thé duoc phén chia thanh céac bd
phén bién doi (transform unit, viét tit 12 TU) theo cu tric cay tit phan khac twong tu
v6i cay 1ap ma dbi véi CU.

Theo cac phuong an, vi du, theo chuén 1ap ma video gan day nhat hién dang phat
trién, ma dugc dé cap dén 1a 14p ma video da ning (VVC), cdy da loai dugc dat vao cay
tor phén dugc két hop nho sir dung cAu tric phan doan phan tach nhi phan va tam phan
ching han duoc st dung dé phan chia bd phan ciy 1ap ma. Trong ciu tric ciy lap ma
bén trong bd phan cay 1ap ma, CU cb thé c6 dang hinh vudng hogc hinh chit nhat. Vi du,
b6 phén cay lap ma (CTU) dau tién dugc phan chia bgi cdy tit phan. Sau d6 cac nut 1a
cAy tir phan c6 thé con duoc phan chia boi cAu tric ciy da loai. Co bbn loai phéan tach
trong cdu tric cdy da loai, phan tach nhi phan theo chiéu doc (vertical binary splitting,
goi 1a SPLIT BT VER), phan tich nhi phén theo chiéu ngang (horizontal binary
splitting, goi 1a SPLIT BT _HOR), phén tich tam phén theo chidu doc (vertical ternary
splitting, goi 1a SPLIT TT_VER), va phén tach tam phén theo chiéu ngang (horizontal
ternary splitting, goi 1a SPLIT TT HOR). C4c niit 14 cay da loai dugc goi 1a cac bd phan
14p m (coding unit, viét tat 1a CU), va trir khi CU 1a qua l6n déi v6i do dai bién doi 16n
nhét, viéc phan doan nay duge st dung cho viée xtt Iy du doan va bién d6i ma khong co
bét ky viéc phan chia thém. Diéu nay c6 nghia 13, trong hau hét cac truomg hop, CU, PU
va TU c6 cung kich thudce khdi trong cay tir phan véi cAu trac khéi 1ap ma ciy da loi
duoc dua vio. Ngoai 18 xuat hién khi do dai bién ddi dugc hd tro 16n nhat 1a nh6 hon do
rong hoac do cao cta thanh phin mau sic ciia CU. VVC phat trién co ché bao hiéu duy
nhét cua thong tin phan tach phan chia trong cdy ti phan véi cAu tric cy 1ap ma cy da

loai dugc dua vao. Trong co ché bao hiéu, bo phan cay lap ma (CTU) dugc xir Iy nhu
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gbc ctia cAy tir phan va d4u tién duoc phan chia béi cAu tric cdy tir phan. Mbi nut 14 cay
tr phan (khi du 16n dé cho phép n6) sau d6 con duge phén chia béi cAu tric ciy da loai.
Trong ciu tric cdy da loai, c& thir nhét (mtt_split cu_flag) duge bao hiéu dé chi bao
xem nut con duoc phan chia hay khong; khi nit con dugc phan chia, co tht hai
(mtt_split_cu vertical flag) dugc béo hiu dé chi bao huéng phan tach, va sau do co
thr ba (mtt_split cu binary flag) dugc bao hi€u dé chi bao xem viéc phén tach 1a phan
tach nhi phan hay phan tach tam phan. Dua vao céc tri sb ctia mtt_split_cu_vertical flag
vamtt split cu binary flag, ché d6 phan tach cay da loai (multi-type tree splitting mode,
viét tht 1a MttSplitMode) ciia CU c6 thé duge dn ra boi b giai ma dya vao quy tac
duoc dinh rd trude hodc bang. Can luu y, ddi v6i thiét ké nhat dinh, vi du, khéi do choi
64x64 va thiét ké duong éng din sic do 32x32 trong cac bd giai ma phan cimg VVC,
viéc phan tach TT bi cAm khi d6 rong hodc do cao ctia khdi 1ap ma do choi 16n hon 64,
nhu duoc thé hién trén Fig.6. Viéc phan tach TT ciing bi cAm khi d6 rong hodc do cao
ctia khéi 14p ma sic do 16n hon 32. Thiét ké duong 6ng dan s& chia anh thanh cc bd
phéan dir liéu duong 6ng ao (Virtual pipeline data unit, viét tit 1a VPDU) ma dugc dinh
rd 1a cac bo phan khong chdng 14n trong anh. Trong céc bd giai ma phan ciing, cic
VPDU lién tiép dugc xit 1y béi nhidu tng dudng éng mot cach dong thoi. Kich thude
VPDU la tuong dbi ty 18 véi kich thude bd dém trong hau hét cac tdng duong dng, vi
véy d6 1a didu quan trong dé gitr kich thuéc VPDU nho. Trong hau hét cac bd gidi ma
phan cimg, kich thuée VPDU c6 thé duge thiét dat t6i kich thude khdi bién doi (TB)
16n nhit. Tuy nhién, trong VVC, viéc phan chia cdy tam phan (TT) va cay nhi phén (BT)
¢6 thé dan t6i 1am tang kich thudce cia VPDU.

Ngoai ra, can luu y rang, khi phan ctia khéi nat cdy vuot qua ranh gidi anh dudi
cung hodc bén phai, khéi nut cdy budc phai duge phén tach cho dén khi tat ca cdc mau
ctia mdi CU duoc 1ap ma dugc nam phia trong céc ranh gi¢i anh.

Bing vi du, cong cu céc phan chia nhd bén trong (Intra Sub-Partition, viét tat 1a
ISP) c6 thé chia céc khdi dugc du doan bén trong dd choi theo chidu doc hodc theo chiéu

ngang thanh 2 hodc 4 phén chia con tiy thudc vao kich thude khéi.

Theo mot vi du, bo phén lya chon ché d6 260 ctia bo ma hoa video 20 c6 thé dugc
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tao cAu hinh dé thuc hién su két hop bat ky trong s6 cac k¥ thuat phan chia dugc mo ta
o day.

Nhur duoc néu trén, bd ma héa video 20 duge tao ciu hinh dé x4c dinh hozc Iya
chon ché do du doan tdt nhét hodc tbi wu tir tap hop ctia (vi du, duge xac dinh trudc) cac
ché do du doan. T4p hop cua céc ché d6 du doan c6 thé bao gém, vi du, céc ché do du

doan bén trong va/hodc cac ché do du doan lién két.
Du doéan bén trong

Tap hop cua céac ché d6 dy doan bén trong c6 thé bao gbm 35 ché @6 du doan bén
trong khéac nhau, vi du, cac ché do vo huong giéng nhur ché @6 DC (hoic trung binh) va
ché d6 mit phéng, hodc cac ché d6 c6 huéng, vi dy, nhu duge dinh 16 trong HEVC, hodc
c6 thé bao gém 67 ché do du doan bén trong khéac nhau, vi du, cc ché @6 vo huéng
giéng nhu ché d6 DC (hodc trung binh) va ché do mat phéng, hodc cac ché @0 c6 hudng,
vi du, nhu duge dinh rd déi véi VVC. Bang vi du, mdt vai cdc ché do dy doan bén trong
goc thong thuong dugc thay thé mot cach thich tng bang cac ché d6 du doan bén trong
gbc rong d6i voi cac khdi khong phai hinh vudng, vi du, nhu duge dinh 13 trong VVC.
V6i vi du khéc, dé tranh céc thao tac chia d6i véi du dodn DC, chi phia dai hon dugc st
dung dé tinh todn muc trung binh dbi véi cac khdi khong phai hinh vudng. Va, cac két
qua dyu doan bén trong cua ché d6 mat phing c6 thé con duge bién ddi bai phuwong phap
két hop du doan bén trong phu thudc vi tri (position dependent intra prediction

combination, viét tit 1a PDPC) .

B0 phan dy doan bén trong 254 duogc tao cAu hinh dé st dung cac mau duogc khoi
phuc cua céac khdi 1an can cta cung anh hién tai dé tao ra khéi du doan bén trong 265

theo ché d6 du doan bén trong cia tap hop cla cac ché d6 du doan bén trong.

B phan du doan bén trong 254 (hodc no6i chung la b phén lua chon ché d6 260)
con duoge tao cdu hinh dé dua ra cac thong sb du doan bén trong (hodc ndi chung 1a
thong tin chi bao vé ché do du doan bén trong duoc lya chon cho khéi) t6i bd phan ma
héa entrdpi 270 ¢ dang céc thanh phan ¢t phap 266 cho viéc bao gbm trong dit liéu 4nh

duoc ma hoa 21, sao cho, vi du, bd giai ma video 30 c6 thé thu va st dung céc thong s6
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du doan cho viéc giai ma.
Du doan lién ket

Téap hop cua (hodc co thé) cac ché do du doan lién két phu thudc vao cac anh tham
chiéu kha dung (nghia 1a c4c anh duoc gidi ma it nhét mét phan trudc do, vi du, dugc
luu trit trong DBP 230) va céc thong sb du doan lién két khac, vi dy, toan bo anh tham
chiéu hay chi mot ph?ln, vi du, vung cura s6 tim kiém quanh vung cua khdi hién tai, cua
anh tham chiéu duoc st dung dé tim kiém khéi tham chiéu tring khép nhét, va/hogc vi
duy, viéc ndi suy diém anh duoc ap dung hay khong, vi du, ndi suy nira/ban diém anh,

mot phan tw diém anh va/hodc 1/16 diém anh.

Clng v6i cac ché dd du doén néu trén, ché do béd qua, ché dd tryc tiep va/hodc ché

d6 du doén lién két khéac c6 thé dugc dp dung.

Vi du, du doan hgp nhét dugc md rong, danh muyc Gng vién hop nhét cta ché do
nhu vay dugc xay dung bang cach bao gbdm nim loai ctia cac ung vién theo thw tur sau
day: MVP theo khong gian tir cac CU lan cén theo khong gian, MVP theo thoi gian tir
céc CU duoc sip xép, MVP trén co s& lich st tir bang FIFO, MVP trung binh theo cap
va cac MV khong. Va tinh chinh vecto chuyén dong phia bo gidi ma trén co s& so khép
hai chiéu (decoder side motion vector refinement, viét tit 1a DMVR) c6 thé duoc 4p
dung dé tang dd chinh x4c ctia cac MV ctia ché do hop nhat. Ché do hop nhat vi MVD
(MMVD), ma dén tir ché do hop nhét v6i cac do léch vecto chuyén dong. Co MMVD
duoc bao hiéu ngay sau khi glri ¢ bé qua va co hop nhét dé dinh r6 xem ché d6 MMVD
dugc st dung cho CU hay khong. Va so d6 do phan giai vecto chuyén dong thich tng
mirc CU (adaptive motion vector resolution, viét tit 1a AMVR) c6 thé dugc ap dung.
AMVR cho phép MVD ctia CU duoc 1dp ma theo do chinh xéac khac nhau. Tuy thudc
vao ché do du doan ddi v6i CU hién tai, cac MVD cua CU hién tai c6 thé duoc lua chon
mot cach thich tng. Khi CU dugc lp ma trong ché do hop nhét, ché do du doan bén
trong/lién két dugc két hgp (combined inter/intra prediction, viét tt 1a CIIP) ¢6 thé dugc
ap dung t6i CU hién tai. Viéc léy trung binh trong sb ctia cac tin hiéu du dodn bén trong
va lién két duoc thuc hién dé thu nhan CIIP du doan. Dy doan dugc bu chuyén dong

afin, truong chuyén dong afin cua khéi duoc md ta boi thong tin chuyén dong cla hai
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vecto chuyén dong diém diéu khién (4 thong sd) hoic ba vecto chuyén dong diém didu
khién (6 thong s6). Du doan vecto chuyén dong theo thoi gian trén co s khdi con
(subblock-based temporal motion vector prediction, viét tit 1a Sb TMVP), ma tuong tu
vé6i du doan vecto chuyén dong theo thoi gian (temporal motion vector prediction, viét
t4t 1a TMVP) trong HEVC, nhung du doén cac vecto chuyén dong ctia cac CU con nam
trong CU hién tai. Dong quang hoc hai chiéu (Bi-directional optical flow, viét tat 1a
BDOF), dugc d& cap dén truée d6 1a BIO, 1a phién ban don gidn hon ma yéu ciu phép
tinh it hon nhidu, dic biét 1a xét v& sé cac phép nhan va kich thude ctia s6 nhan. Ché do
phéan chia hinh tam gidc, theo ché @6 nhu vay, CU dugc phan tach thdm chi thanh hai
phan chia dang hinh tam giac, nho sit dung phéan tich theo duong chéo hodc phan tach
khong theo duong chéo. Bén canh do, ché do du doan hai chiéu duoc mo rong vuot qua
muc trung binh don gian dé cho phép viéc 14y trung binh trong s6 cua hai tin hidu du

doan.

B6 phén du doan lién két 244 c6 thé bao gdm bd phan danh gia chuyén dong
(motion estimation, viét tét 1a ME) va bo phan bu chuyén dong (motion compensation,
viét tht 1a MC) (déu khong dugc thé hién trén Fig.2). Bo phan danh gia chuyén dong co6
thé dwgc tao cAu hinh dé thu hodc thu nhan khéi anh 203 (khdi anh hién tai 203 ctia anh
hién tai 17) va anh duoc giai ma 231, hogc it nhit mét hodc nhiéu khoi dugc khoi phuc
trude do, vi du, céc khéi duge khoi phuc ciia mot hode nhidu anh duge giai ma khac/khac
nhau truée d6 231, cho viéc danh gia chuyén dong. Vi du, chudi video co thé bao gébm
anh hién tai va cac anh dugc giai ma trude do 231, hodc néi cach khac, anh hién tai va
cac anh dugc giai ma trude do 231 co thé 1 phan ctia hodc tao nén chudi céc anh tao

nén chuoi video.

B0 ma hoa 20 co thé, vi du, dugc tao cAu hinh dé lva chon khéi tham chiéu tir nhiéu
khéi tham chiéu cta cdc anh gidng nhau hodc khéc nhau cia nhiéu anh khéc va cung
cAp anh tham chiéu (hodc chi s6 anh tham chiéu) va/hogc dich vi (dich vi theo khong
gian) gitta vi tri (cac toa d0 x, y) cua khéi tham chiéu va vi tri ciia khéi hién tai nhu cac
thong sd du dodn lién két t6i bo phan dénh gia chuyén dong. Dich vi nay cling dugc goi

1a vecto chuyén dong (motion vector, viét tat 1a MV).
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Bo phan bu chuyén dong dugc tao cAu hinh dé thu nhan, vi du, thu, thong sb du
doan lién két va dé thuc hién du doan lién két dya vao hogc st dung thong sb6 du doan
lién két dé thu nhan khéi du doén lién két 265. Bu chuyén dong, duoc thuc hién boi bo
phén bu chuyén dong, co thé bao ham viéc truy xuét hoic tao ra khéi du doan dua vao
vecto khbi/chuyén dong duge xdc dinh nhd viéc danh gia chuyén dong, c6 kha ning
thue hién cac viéc ndi suy téi do chinh x4c diém anh con. Viéc loc ndi suy ¢ thé tao ra
céc mAu diém anh bd sung tir cdc mau diém anh da biét, do d6 c6 kha nang 1am ting sd
cac khéi du doan img vién ma c6 thé dugc str dung dé 1ap ma khéi anh. Khi thu vecto
chuyén dong déi véi PU ciia khéi anh hién tai, bd phan bu chuyén dong c6 thé dinh vi
khdi du doan ma trong d6 cac diém vecto chuyén dong trong mot trong sd cac danh muc

anh tham chiéu.

B phan bu chuyén dong c6 thé ciing tao ra cac thanh phan ct phéap duoc két hop
v6i cac khdi va cac 14t video dé sir dung béi bd gidi ma video 30 trong viéc giai mi cac
khdi anh cia lat video. Ngoai ra hodc nhu su thay thé cho céc 14t va céc thanh phan ct
phép, cdc nhém manh va/hodc cdc manh twong g va cac thanh phan ct phap tuong

g c6 thé duogc tao ra hodc dugc st dung.
Lap ma entropi

B0 phan ma hda entrdpi 270 duogce tao cAu hinh dé ap dung, vi du, so dd hodc thuat
todn ma hoa entropi (vi du, so dd 14p ma do dai bién dbi (variable length coding, viét tat
1a VLC), so dd VLC thich tng ngit canh (context adaptive VLC, viét tat 14 CAVLC), so
d6 14p ma s hoc, nhi phan héa, 1ap ma s6 hoc nhi phan thich (g ngit canh (context
adaptive binary arithmetic coding, viét tit 12 CABAC), 14p ma s6 hoc nhj phén thich ing
ngit canh dua trén ¢t phap (syntax-based context adaptive binary arithmetic coding, viét
tit 1a SBAC), 14p ma entrdpi phan chia khoang xac suét (probability interval partitioning
entropy, viét tat 1a PIPE) hodc k¥ thuat hodc phuong phap ludn ma héa entropi khéc)
hodc bo qua (khong nén) trén cac hé sb duoc lugng tir hoa 209, cac thong s6 dy doan
lién két, cac thong sé du doan bén trong, cc thong s6 bo loc vong lip va/hodc cc thanh
phan ct phap khac dé thu nhén dit liéu anh dugc ma hoa 21 ma ¢ thé duoc dua ra qua

dau ra 272, vi du, du6i dang dong bit dugc ma héa 21, sao cho, vi du, b gidi ma video
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30 c6 thé thu va sir dung céc thong s6 cho viéc giai mé, . Dong bit dugc ma hoa 21 ¢6
thé dugc truyén t6i bo giai ma video 30, hogc dugce luu trit trong bd nhé cho viée truyén

hodc truy xuit sau d6 béi bo giai ma video 30.

Céc bién thé ciu trac khac cua bd ma héa video 20 ¢6 thé duoc st dung dé ma hoa
dong video. Vi dy, b ma hoa trén co s¢ khong bién dbi 20 c6 thé lugng tr hoa tin hiéu
phan du truc tiép ma khong bd phan xt ly bién dbi 206 ddi véi céc khdi hodic cac khung
nhat dinh. Theo céch thuc hién khéac, bd ma hoa 20 c6 thé c6 bd phan luong tir hoa 208
va bd phan luong tir héa ngugc 210 duoc két hop thanh bd phén don.

B0 giai ma va phuong phép giai ma

Fig.3 thé hién vi du v& bd giai ma video 30 ma duge tao ciu hinh dé thyc hién cac
k¢ thuat cua sang ché. B§ giai ma video 30 duge tao céu hinh dé thu dit liéu anh duge
ma hoa 21 (vi du, dong bit dugc ma héa 21), vi du, duge ma hoa bdi bd mé hoa 20, dé
thu nhan anh dugc giai ma 331. Dit liéu anh dugc ma hoa hodc dong bit bao gém thong
tin dung cho viéc giai ma dit 1iéu anh dugc ma hoa, vi du, dir liéu ma biéu dién cac khdi
anh cua lat video dugc ma hoa (va/hodc cac nhdm manh hodc cac manh) va cac thanh

phan cu phap dugc két hop.

Trong vi du trén Fig.3, bo gidi ma 30 bao gbdm bo phan giai ma entrdpi 304, bd
phén lugng tir hda nguge 310, by phan xur ly bién d6i nguoc 312, bd phan khdi phuc
314 (vi du, bo 14y tbng 314), bd loc vong lap 320, bo dém anh duoc giai ma (DBP) 330,
bd phan tng dung ché do 360, bd phan dw doan lién két 344 va bo phan du doan bén
trong 354. Bo phan dy doan lién két 344 c6 thé 12 hogc bao gdm bd phén bu chuyén
dong. B giai ma video 30 ¢o thé, trong mot s6 vi du, thuc hién tién trinh giai ma noéi
chung nguoc lai véi tién trinh ma héa duge mo ta dbi v6i bo ma hoa video 100 tix Fig.2.

Nhu dugc giai thich lién quan dén bo ma hoa 20, bd phan luong tir hda nguge 210,
bd phén xt 1y bién dbi nguoc 212, bo phan khdi phuc 214, bd loc vong 1ap 220, bo dém
anh duoc giai ma (DPB) 230, b phan du doan lién két 344 va bd phan du doan bén
trong 354 cling dugc dé cap dén 1a tao nén “bd gidi ma cai san” cia bo ma hoa video 20.

Theo do, bd phan lugng tir héa nguge 310 ¢o thé giéng hét vé chirc nang véi bo phan
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lugng tir héa nguoc 110, bd phan xi Iy bién ddi ngugc 312 ¢6 thé gidng hét vé chire
ndng v6i bd phan xit Iy bién dbi nguoc 212, b phan khdi phuc 314 ¢6 thé giong hét vé
chirc nang vé6i bo phan khoi phuc 214, bd loc vong lap 320 c6 thé gidng hét vé chirc
ning v6i bo loc vong lap 220, va bd dém anh dugc gidi ma 330 c6 thé giéng hét vé chic
ning vGi bd dém anh dugc giai ma 230. Do do, cac phan giai thich dugc dua ra dbi vai
cac bd phan va cac chic ning tuong tmg cia bd ma héa video 20 ap dung tuong ung
v6i cac bd phan va cac chirc nang twong tng cia bd gidi ma video 30.

Giai ma entropi

Bo phan giai ma entropi 304 dugc tao cau hinh dé phan tach dong bit 21 (hodc néi
chung 13 dit liéu anh dugc ma hoa 21) va thuc hién, vi du, gidi mé entropi to1 dir licu
anh dwoc ma héa 21 dé thu nhén, vi du, cac hé sd duge lwong tir hoa 309 va/hodc cac
thong s6 1ap ma duoc giai ma (khong dugce thé hién trén Fig.3), vi du, bat ky hodc tat ca
trong s6 cac thong s6 du doén lién két (vi dy, chi s6 anh tham chidu va vecto chuyén
dong), thong s6 du doan bén trong (vi du, chi s6 hodc ché @6 du doan bén trong), céac
thong s6 bién dbi, cac thong s6 luong ti hoa, cac thong s6 bd loc vong lap, va/hoic cac
thanh phan ct phap khdc. BO phan giai ma entrépi 304 c6 thé duge tao céu hinh dé 4p
dung céc so dd hodc cac thuit todn giai ma twong tmg vdi cic so dd ma hoa nhu duge
md ta lién quan dén bd phan ma héa entrdpi 270 ctia bd ma hoéa 20. B phan gidi ma
entropi 304 co thé con dugc tao cAu hinh dé cung cép cac thong s6 du doan lién Kkét,
thong sd dy doan bén trong va/hodc céc thanh phan ct phap khéc t6i bo phan tmg dung
ché do 360 va cac thong sb khac téi cac bo phan khic cua bd giai ma 30. BO giai ma
video 30 c6 thé thu cc thanh phan ct phap & muc 14t video va/hodc mirc khéi video.
Ngoai ra hoac nhu su thay thé cho cac 14t va cac thanh phan ch phap tuong g, cic
nhém ménh va/hodc cac manh va cac thanh phan ca phap tuong tng c6 thé dugc thu

va/hodc dugce st dung.
Luong tr hda nguoc

B0 phéan lugng tir hoa ngugc 310 cd thé dugc tao cdu hinh d& thu cac thong sb
lugng tir hoa (QP) (hodc ndi chung 1a thong tin lién quan dén luong tir héa nguge) va

cac hé sd duogc lrong tir héa tir dit 1iéu anh dugc ma hoa 21 (vi du, béng cach phan tach
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va/hodc giai ma, vi dy, béi b phan gidi ma entrdpi 304) va ap dung dua vao cac thong
s6 luong tir héa lwgng tir hda nguoc trén cac hé s6 duoc luong tir héa duge giai ma 309
dé thu nhan céc hé sé duoc giai luong ttr hoa 311, ma c6 thé ciing dugc goi 1a cac hé sb
bién ddi 311. Quy trinh lugng ttr héa nguge c6 thé bao gbém viéc sir dung ctia thong s6
luong ti héa duge xac dinh béi bd ma hoa video 20 d6i véi mdi khéi video trong lat
video (hodc manh hoac nhém manh) dé xac dinh mic do luong tir hoa va, cling vy,

muc do lugng tir hdéa nguoc ma s€ duge ap dung.
Bién doi nguoc

B phan xtr ly bién dbi nguogc 312 ¢o thé dugc tao cdu hinh dé thu céac hé s dugc
giai luong tir hoa 311, ciing dugc dé cdp dén 1a cac hé sb bién déi 311, va 4p dung viéc
bién ddi t6i cac hé sb duoc giai luong tir héa 311 dé thu nhan cac khdi du duge khéi
phuc 213 trong mién mau. Céc khdi du duge khdi phuc 213 ¢6 thé ciing dugc goi 1a cac
Kkhdi bién ddi 313. Viéc bién ddi co thé 12 bién ddi nguoc, vi dy, DCT ngugc, DST nguoc,
bién dbi s6 nguyén nguoc, hodc twong tu vé mit khai niém vé6i quy trinh bién ddi nguoc.
B0 phén xtr ly bién ddi nguoc 312 ¢6 thé con dugce tao céu hinh dé thu c4c thong s bién
dbi hodc thong tin trong tng tir dit liéu anh dwge ma hoa 21 (vi du, bang cach phén tach
va/hodc giai ma, vi du, bdi bd phan giai ma entropi 304) dé x4c dinh viée bién doi dugc
ap dung t6i cac hé s6 duge giai lwong tir hoa 311.

Khdi phuc

Bo phan khdi phuc 314 (vi du, bd cong hodc bo 1dy tong 314) ¢6 thé duoc tao cu
hinh d& cong khdi du duoc khéi phuc 313, t6i khéi dw doan 365 dé thu nhan khéi duge
khoi phuc 315 trong mién mﬁu? vi du, béng cach cong céc tri s6 mau cua khéi du duoc
khoi phuc 313 va céc tri s6 mau cta khdi du doan 365.

Loc

Bo phan loc vong 1dp 320 (hodc trong vong ldp 14p ma hodc sau vong ldp 1ap ma)
dugc tao cAu hinh dé loc khdi duoc khoi phuc 315 dé thu nhan khéi dwoc loc 321, vi du,
dé 1am nhin cac su chuyén dbi diém anh, hodc mat khac nang cao chit lugng video. B9

phén loc vong 1ap 320 cé thé bao gém mot hoac nhiéu b6 loc vong lap chéng han nhu
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b6 loc tach khéi, bd loc dich vi thich tmg mAu (sample-adaptive offset, viét tat 1a SAO)
hodc mot hodc nhiéu bo loc khac, vi du, bo loc vong 13p thich ing (ALF), b loc triét
nhiéu (noise suppression filter, viét tit 1a NSF), hoac su két hop bét ky ctia n6. Theo vi
du, bd phan loc vong 1ap 220 c6 thé bao gdm bd loc tach khdi, bd loc SAO va b loc
ALF. Thit tu cta quy trinh loc ¢6 thé 12 loc tach khéi, SAO va ALF. Theo vi du khéc,
quy trinh xir Iy dugc goi la 4nh xa d6 choi v6i viéc mo rong sic do (luma mapping with
chroma scaling, viét tit 1a LMCS) (chéng han nhu, b0 tao lai hinh dang trong vong lap
thich tng (adaptive in-loop reshaper)) duoc bd sung. Quy trinh xtt Iy duoc thuc hién
trude khi tach khéi. Theo vi du khac, quy trinh loc tich khéi c6 thé cling dugc ap dung
t6i cac mép khéi con bén trong, vi du, cac mép cac khéi con afin, cac mép cac khdi con
ATMVP, cac mép bién doi khéi con (sub-block transform, viét tat 1a SBT) va cac mép
phan chia con bén trong (intra sub-partition, viét tit 1a ISP). Mic du bd phan loc vong
1ap 320 dugc thé hién trén Fig.3 1a bd loc trong vong lap, theo cac cAu hinh khac, bo

phén loc vong lap 320 ¢o thé duogc thuc hién nhu bo loc vong 13p sau.
B6 dém anh duogc gidi ma

Céac khdi video duge gidi ma 321 cta anh sau d6 dugc luu trit trong b dém anh
duoc giai ma 330, ma luu trit cic anh duoc gidi ma 331 nhu cac anh tham chiéu cho viéc
b chuyén dong tiép theo dbi vai cac anh khac va/hodc cho viéc dua ra man hinh twong
ung.

B giai ma 30 dugc tao cAu hinh dé dua ra anh duogc giai ma 331, vi du, qua dau ra

332, cho viéc biéu dién hodc xem téi nguoi dung.
Du doan

B6 phan du doan lién két 344 c6 thé 12 gidng hét v6i bo phan du doan lién két 244
(cu thé 12 t6i bd phan bu chuyén dong) va bo phan du doan bén trong 354 ¢6 thé 1a gibng
hét véi bo phéan du doan lién két 254 vé chuc ning, va thuc hién cc quyét dinh phan
tach hodc phan chia va du doan dua vao cac thong sb6 du doan va/hodc phan chia hodc
thong tin twong tng dugce thu tir dit liéu anh duwoc ma héa 21 (vi du, bang cach phén tach

va/hodc gidi mé, vi du, boi bd phan giai mé entrdpi 304). B phéan tmg dung ché d6 360
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c6 thé dugc tao cau hinh dé thuc hién viéc du doan (dy doan li€n két hodc bén trong)
trén mdi khoi dua vao cac anh dugc khoi phuc, cac khoi hodc cac mau turong tng (duoc

loc hodc chua dugc loc) dé thu nhan khéi du doan 365.

Khi 14t video dugc 1ap ma nhu 14t duge 1ap ma bén trong (I), b phan dy doan bén
trong 354 cuia b phan Gng dung ché d6 360 dugc tao cAu hinh dé tao ra khdi du doan
365 d6i v&i khdi anh cua lat video hién tai dua vao dit lidu va ché do du doan bén trong
dugc bao hiéu tir cac khdi duoc giai ma truéc d6 cta anh hién tai. Khi anh video duge
14p ma nhu 14t duoc 1ap ma lién két (nghia 13, B, hodc P), bd phan du dodn lién két 344
(vi dy, bo phan bu chuyén dong) ctia b phan ung dung ché do 360 duoc tao ciu hinh
dé tao ra cac khdi du doan 365 ddi vé6i khbi video cua 14t video hién tai dua vao cac
vecto chuyén dong va cac thanh phan ct phap khac dugc thu tir bd phan giai ma entropi
304. P6i v6i du doan lién két, cac khdi du doan co thé duoc tao ra tir mot trong sb céc
anh tham chiéu nim trong mot trong s6 cac danh muc 4nh tham chiéu. Bo giai ma video
30 ¢6 thé cAu truc cac danh muc khung tham chiéu, danh muc 0 (List 0) va danh muyc 1
(List 1), nho st dung cdc k¥ thuat cAu tric mic dinh dua vao cac anh tham chiéu duoc
luu trit trong DPB 330. Piéu giéng nhau hodc twong tu c6 thé dugc 4p dung cho hodc
boi cac phwong 4n nhd sir dung cdc nhém manh (vi dy, cac nhém manh video) va/hoac
c4c manh (vi du, cac manh video) b sung hoic thay thé cho cac 14t (vi du, cac lat video),
vi duy, video ¢6 thé dugc 1ap ma nho st dung cac manh va /hodc cac nhém manh I, P

hodc B.

Bo phan tmg dung ché d6 360 dugc tao cAu hinh dé x4c dinh thong tin dy doan dbi
v6i khéi video cta 1at video hién tai bang cach phén tach cac vecto chuyén dong hodc
thong tin lién quan va cac thanh phan ct phép khac, va st dung thong tin du dodn dé tao
ra cac khéi du doan déi v6i khdi video hién tai dugc giai ma. Vi dy, bd phan ting dung
ché d6 360 str dung mot s6 trong sb cac thanh ph?m ca phéap dugce thu dé xac dinh ché
do du doan (vi du, du doan lién két hodc bén trong) dugc st dung dé 1ap ma cac khéi
video cua 14t video, loai lat du doén lién két (vi duy, 1at B, 1at P, hoac lat GPB), thong tin
cAu trac d6i véi mot hodc nhiéu danh muc anh tham chiéu cho lat, cac vecto chuyén

dong d6i v6i mdi khoi video duge ma hoa lién ket cua lat, trang thai du doan lién két
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d6i voi mdi khéi video duge 1ap ma lien két cua 14t, va thong tin khac dé giai ma cac
khéi video trong lat video hién tai. Piéu gidng nhau hoic twong tu c6 thé duoc 4p dung
cho hodc bdi cac phuong 4n nho sir dung cac nhém manh (vi du, cac nhém manh video)
va/hodc cac manh (vi du, cadc manh Vided) bd sung hodc thay thé cho cac 1at (vi du, cac
14t video), vi du, video co thé duoc lap ma nho st dung cac manh va/hodc cac nhom

manh I, P hodc B.

Céc phuong 4n vé bd giai ma video 30 nhu dugc thé hién trén Fig.3 c6 thé dugc
tao cu hinh dé phan chia va/hodc gidi ma anh nho sir dung céc 14t (cling duoc dé cap
dén 1a céc 14t video), trong d6 anh c6 thé dugc phan chia thanh hodc dugc giai mad nho
sir dung mét hode nhidu 14t (cu thé 1a khong chdng 14n), va mdi 14t c6 thé bao gdm mot
hodc nhiéu khéi (vi du, cac CTU) hodc mot hoac nhiéu nhém cua cac khéi (vi duy, céac

manh (H.265/HEVC va VVC) hodac cac miéng (VVCQ)).

Céc phuong 4n vé& bd gidi ma video 30 nhu duge thé hién trén Fig.3 ¢6 the dugc
tao cAu hinh dé phan chia va/hodic giai ma anh nho st dung cic lat/cic nhém méanh (ciing
duge dé cap dén 13 cac nhom manh video) va/hodc cac manh (cling duoc dé cap dén 1a
cac manh video), trong d6 anh co thé dugc phéan chia thanh hodc dugc giai mi nho s
dung mot hodc nhiéu 1at/cac nhém manh (cu thé 1a khong chéng lén), va mdi nhém
Jat/ménh c6 thé bao gém, vi du, mdt hoac nhiéu khdi (vi du, cac CTU) hodc mot hoac
nhiéu manh, trong do mdi manh, vi du, c6 thé co dang hinh chit nhat va c6 thé bao gém
mot hodc nhidu khéi (vi du, cac CTU), vi du, céac khéi hoan thién hodc mot phan.

Cac bién thé khac ctia bo giai ma video 30 c6 thé duge st dung dé giai ma di liéu
anh dugc ma hoa 21. Vi dy, bd giai ma 30 ¢ thé tao ra dong video dau ra ma khong c6
bo phan loc vong lap 320. Vi du, b giai ma trén co s& khong bién ddi 30 c6 thé lugng
tir hoa nguoc tin hiéu phan du mdt cach truc tiép ma khong c6 bo phan xir 1y bién dbi
nguoc 312 déi véi cac khdi hodc cic khung nhat dinh. Theo cach thuc hién khac, b giai
ma video 30 ¢6 thé c6 bd phén lugng tir hda nguoc 310 va bo phan xur 1y bién dbi nguoc

312 duoc két hop thanh bd phan don.

Can hiéu rang, trong bd ma hoa 20 va b giai ma 30, két qua xir Iy cia budce hién

tai c6 thé dugc xtr 1y thém va sau d6 dua ra toi bude tiép theo. Vi du, sau khi loc ndi suy,
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dAn ra vecto chuyén dong hoic loc vong 13p, thao tac khac, ching han nhw ghim (Clip)
hodc dich vi (shift), c6 thé dugc thuc hién trén két qua xtr ly cta viéc loc ndi suy, danra

vecto chuyén dong hoic loc vong 13p.

Cén luu ¥ rang céc thao tac khac c6 thé duoc ap dung téi cc vecto chuyén dong
dwoc din ra cta khdi hién tai (bao gdm nhung khong gi¢i han & cic vecto chuyén dong
diém didu khién cta ché d6 afin, cac vecto chuyén dong khéi con trong cac ché do
ATMVP, afin, mét phéng, cac vecto chuyén dong theo thoi gian, va v.v.). Vi du, tri sb
clia vecto chuyén dong bi rang budc t6i khoang dugce dinh rd trudce theo bit biéu dién
ctia n6. Néu bit biéu din cia vecto chuyén dong 14 bitDepth, thi khoang 1a -2 (bitDepth-
1) ~ 2/\(bitDepth-1)-1, trong d6 “” nghia la s6 mil. Vi du, néu bitDepth dugc thiét dit
bing 16, khoang 14 -32768 ~ 32767; néu bitDepth dugc thiét dt bang 18, khoang 1a -
131072~131071. Vi du, tri s6 cua vecto chuyén dong dugce dan ra (vi du, cac MV cua
bédn khdi con 4x4 nim trong mot khéi 8x8) bi rang bude sao cho do chénh léch 16n nhét
gifta c4c phan sd nguyén cua bén MV khdi con 4x4 1a khong 16n hon N diém anh, chang
han nhu khong 16n hon 1 diém anh. O day dua ra hai phuong phép dé rang budc vecto
chuyén dong theo bitDepth.

Fig.4 1a hinh v& gian lugc cua thiét bi 1ap ma video 400 theo phwong 4n cuia sdng
ché. Thiét bi 1ap ma video 400 1a thich hop dé thuc hién cac phuong 4n dugc boc 16 nhur
dugc mé ta & ddy. Trong phuong an, thiét bi 1ap ma video 400 ¢6 thé 1a bo giai ma chang
han nhu bd giai ma video 30 trén Fig.1A hodc b ma hoa chéng han nhu bd ma hoa

video 20 trén Fig.1A.

Thiét bi 1ap ma video 400 bao gbm cac cdng vao 410 (hoic cac cong dau vao 410)
va cac bd phan bo thu (Rx) 420 dé thu dit liéu; bo x1t 1y, bd phén 1dgic, hodc bd phéan xir
ly trung tdm (central processing unit, viét tit 1a CPU) 430 dé xi ly dit liéu; cac bd phan
bo truyén (Tx) 440 va cic cong ra 450 (hodc cac cbng dau ra 450) dung dé truyén dir
lidu; va bo nh 460 d& luu trit dit liéu. Thiét bi 1ap ma video 400 c6 thé cling bao gom
c4c thanh phan quang thanh dién (optical-to-electrical, viét tit 1a OE) va c4c thanh phan
dién thanh quang (electrical-to-optical, viét tit 1a EO) duoc ghép ndi véi cac cong vao

410, céc bd phan bd thu 420, cac bd phan bo truyén 440, va cac cong ra 450 dé dua ra
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hodc dwa vao cac tin hiéu quang hodc dién.

Bo xtt Iy 430 duge thuc hién béi phin cimg va phin mém. B xtt Iy 430 c6 thé
duoc thuc hién nhu mét hodc nhiéu chip CPU, cac 16i (vi dy, nhu bd xir ly da 13i), cac
FPGA, céc ASIC, va cac DSP. B xtt Iy 430 truyén thong véi cac cdng vao 410, céc bd
phan bd thu 420, cdc bo phan b truyén 440, cac céng ra 450, va bd nhéd 460. BO xtr ly
430 bao gdm mddun 1ap ma 470. Mddun 14p ma 470 thyuc hién cac phwong dn dugc boc
10 néu trén. Chéng han, mddun 14p ma 470 thyc hién viéc xtt ly, chuén bi, hoic cung cép
cac thao tac 1ap ma khac nhau. Su bao gém ctia mddun 14p ma 470 do d6 dua ra su cai
tién déng ké dbi v6i chirc ndng ciia thiét bi 1ap ma video 400 va dem lai su bién ddi cia
thiét bi 14p ma video 400 t6i trang thai khac nhau. Theo cach khac, modun 1ap méa 470
duoc thue hién nhu cac 1énh dugc luu trir trong bd nhd 460 va dugc thuc hién boi bd xi

1y 430.

B0 nhé 460 ¢6 thé bao gff)m mot hodc nhiéu dia, cac 6 bang, va cac b dia trang thai
rin va c6 thé duoc str dung nhu thiét bi luu trir dit liéu tran, dé lwu trit cac chuong trinh
khi c4c chwong trinh nhu vay dugc lua chon cho viée thye hién, va luu trit cac 1énh va
dit liéu ma duoc doc trong khi thuc hién chuong trinh. Bo nhé 460 ¢6 thé 1, vi du, kha
bién va/hodc bat kha bién va co thé 1a bo nhé chi doc (read-only memory, viét tat 1a
ROM), bd nh¢ truy cép ngﬁu nhién (random access memory, viét tit 1a RAM), b nhé
ndi dung dia chi bac ba (ternary content-addressable memory, viét tit 1a TCAM),
va/hodc bd nhé truy cdp ngau nhién tinh (static random-access memory, viét tat 1a

SRAM).

Fig.5 1a so dd khéi duoc gian luge cia may 500 ma co thé duoc stir dung nhu mot
hodc ca trong sb thiét bi ngudn 12 va thiét bj dich 14 tir Fig.1 theo phuong 4n 14y lam vi

du.

B xur Iy 502 trong may 500 c6 thé 12 bd phan xit 1y trung tdm. Theo cach khac, bd
xtr Iy 502 ¢6 thé 1a loai bt ky khac cua thiét bi, hodc nhiéu thiét bi, c6 kha ning thao
tac hodc x1r Iy thong tin hién c6 hodc dugce phat trién vé sau. Mic du cac cach thuc hién
duoe boc 16 ¢6 thé dugc thue hién voi bd xit Iy don nhur duge thé hién, vi dy, bd xur 1y

502, céc uu diém vé tbc d6 va hiéu quéa co thé 1a dat duoc nho sir dung nhiéu hon mét
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b6 xit ly.

Bd nhé 504 trong may 500 c6 thé 1a thiét bi bo nhé chi doc (read only memory,
viét tat 1a ROM) hoac thiét bi bd nhd truy cap ngﬁu nhién (random access memory, viét
tht 12 RAM) theo céch thuc hién. Loai thich hop bt ky khac cta thiét bi luu trir ¢6 thé
dugce st dung nhu bd nhé 504. B nhé 504 ¢6 thé bao gdbm ma va dit liéu 506 ma dugc
truy cap boi bo xir Iy 502 nho st dung bus 512. Bd nhé 504 ¢6 thé con bao gom hé dicu
hanh 508 va cac chuong trinh tng dung 510, cac chuong trinh ing dung 510 bao gdbm
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it nhAt mot chuong trinh ma cho phép bd xtt Iy 502 thuc hién cic phwong phap dugc md 7

ta & day. Vi du, cac chuong trinh tmg dung 510 ¢6 thé bao gém céc timg dung tir 1 dén
N, ma con bao gdm tmg dung 14p ma video ma thuc hién cac phuong phap duge md ta
& day.

May 500 c6 thé cling bao gém mot hoac nhiéu thiét bi dau ra, chéng han nhu man
hinh 518. Man hinh 518 c6 thé 13, theo mdt vi du, man hinh cam Gng cham (touch
sensitive display) ma két hop man hinh véi thanh phan cam (mg cham ma hoat dong
duoc dé cam nhén cac dau vao cham. Man hinh 518 c6 thé dugc ghép ndi v6i bd xtr ly

502 qua bus 512.

Mic du dugc md ta & day 1a bus don, bus 512 ctia may 500 c6 thé dugc bao gdm
nhiéu bus. Hon nita, bd phan luu trit thir clp 514 c6 thé dugc ghép nbi truc tiép véi cac
thanh phan khic ctia may 500 hodc c6 thé duoc truy cip qua mang va co thé bao gdm
b6 phén tich hop don ching han nhw thé nhé hodc nhidu bd phan chang han nhu nhicu
thé nhé. May 500 do d6 6 thé dugc thuc hién theo nhiéu loai céu hinh.

Léap ma c6 thé mé rong

Lap maco thé mé rong bao gdm c6 thé mé rong chat lugng (c6 thé mod rong PSNR),
c6 thé mé rong theo khong gian, va nhitng tht khac. Vi du, nhu duge thé hién trén Fig.6,
chudi c6 thé dugc 14y miu giam t6i phién ban do phan giai theo khong gian thap. Ca
phién ban d6 phan giai theo khong gian thap va phién ban do phan giai theo khong gian
ban dau (do phan giai theo khong gian cao) s& dugc ma héa. Vanéi chung, do phén giai

theo khong gian thap s& dugc 14p ma trudc tién, va n6 s€ dugc sir dung cho viéc tham
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chiéu d6i v6i d6 phan giai theo khong gian cao dugc 1ap ma sau do.

Pé mo ta thong tin ciia céac 16p (sb, phan phu thuoc, dau ra), c6 tap hop thong s6

video (Video Parameter Set, viét tit 1a VPS) duoc dinh rd nhu sau:

video parameter set rbsp() { Ky hiéu
mo ta
vps_video parameter set_id u(4)
vps_max_layers minusl u(6)
vps_max_sublayers minusl u(3)

if( vps_max_layers minusl > 0 && vps_max_sublayers_minusl >0 )

vps_all layers same num_sublayers_{flag u(l)

if( vps_max_layers minusl >0)

vps_all independent layers flag u(l)

for(i=0;i<=vps _max layers minusl;it++) {

vps_layer id[ 1 ] u(6)

if(i>0 && !vps_all independent layers_flag ) {

vps_independent layer flag[ 1 ] u(l)

if( !'vps_independent layer flag[i])

for(j=0;j<ij++)

vps_direct ref layer flag[i][] ] u(l)

}

if( vps_max_layers minusl >0 ) {

if( vps_all_independent layers flag )
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each layer is an ols_flag u(l)
if( leach_layer is an_ols flag) {
if( 'vps_all_independent layers_flag )
ols_mode idc u(2)
if( ols mode ide==2) {
num_output layer sets_minusl u(8)
for(i=1;i<=num_ output layer sets_minusl;i++)
for(j=0; j <= vps_max_layers_minusl; j++)
ols output layer flag[i][]] u(l)
)
}
}
vps_num_ptls u(8)
for(i=0;i<vps_num_ptls; i++) {
if(i>0)
pt present flag[1i ] u(l)
if( vps_max_sublayers_minusl > 0 &&
lvps_all layers same num_sublayers_flag )
ptl_max temporal id[ 1 ] u(3)
}
trong khi( !byte aligned( ) )
vps_ptl_byte alignment zero_bit /* bang 0 */ u(l)

for(i=0;i<vps num ptls; i++)

profile_tier level( pt_present_flag[ i ], ptl_max temporal id[i])
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for(i=0; i< TotalNumOlss; i++ )

if( NumLayersInOls[ i | > 1 && vps_num_ptls > 1))

ols ptl idx[ 1] u(8)

if( 'vps_all _independent layers flag )

vps_num_dpb_ params ue(v)

if( vps_num_dpb params >0 ) {

same dpb_size output or nonoutput flag u(l)

if( vps_max_sublayers minusl > 0)

vps_sublayer dpb params present flag u(l)

}

for(i=0;i<vps num_dpb params; i++) {

dpb_size only flag[1i] u(l)

if( vps_max_sublayers minusl > 0 &&

lvps_all layers same num sublayers_flag )

dpb_max_temporal id[1 ] u(3)

dpb_parameters( dpb_size only_flag[ i], dpb_max_temporal id[1i |,
vps_sublayer dpb params present flag )

}

for(i=0;1i<vps max_layers minusl && vps_num_dpb_params > 1;

i++){

if( 'vps_independent layer flag[i])

layer output dpb params idx[1 ] ue(v)

if( LayerUsedAsReflLayerFlag[ 1 | &&

Isame dpb_size output or nonoutput flag )

layer nonoutput dpb params idx][ 1 ] ue(v)
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}

vps_general hrd params_present flag u(l)

if( vps_general hrd params_present flag ) {

general hrd parameters( )

if( vps_max_sublayers minusl >0 )

vps_sublayer cpb params_present flag u(l)

if( TotalNumOlss > 1)

num_ols_hrd params minusl ue(v)b

for(i=0;i<=num ols hrd params minusl; i++) {

if( vps_max_sublayers minusl > 0 &&

lvps all layers same num_sublayers_flag )

hrd max_tid[ i ] | u(3)

firstSubLayer = vps_sublayer cpb_params_present flag ? 0 :
hrd max_tid[i ]

ols_hrd parameters( firstSubLayer, hrd max_tid[i])

}

if( num_ols_hrd params minusl >0)

for(i=1; 1< TotalNumOlss; i++)

ols hrd idx[1 ] , ue(v)

}

vps_extension_flag u(l)

if( vps_extension_flag )

trong khi( more rbsp data( ) )

vps_extension data flag u(l)
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rbsp_trailing bits( )

VPS RBSP s& kha dung véi quy trinh giai ma trude khi n6 duge tham chiéu, duoc
bao gbdm trong it nhit mot AU véi Temporalld bang 0 hodc dugc cung cip qua phuong
tién bén ngoai.

Tét ca cac bd phan VPS NAL véi tri s6 cu thé cta vps_video parameter set_id

trong CVS s€ ¢6 cung ndi dung.

vps_video parameter set id cung cAp ky hiéu nhan dang dbi voi VPS cho viéc tham
chiéu boi cac thanh phan ct phap khéc. Tri sb ctia vps_video parameter set id s& lon

hon 0.

vps_max_layers minusl cong 1 dinh rd s6 cac 16p duge cho phép 16n nhét trong mdi

CVS tham chiéu t&i VPS.

vps_max_sublayers minusl cong 1 dinh rd s6 16n nhét cua cac 16p con theo thoi gian
ma c6 thé 12 c¢6 mat trong 16p trong mdi CVS tham chiéu t6i VPS. Tri sb cia

vps_max_sublayers minusl s€ nam trong khoang tir 0 dén 6.

vps_all layers same num_sublayers_flag bang 1 dinh 1o rang sb clia cac 16p con theo
thoi gian 1a nhu nhau dbi vé6i tht ca cac 16p trong mdi CVS tham chiéu téi VPS.
vps_all layers same num_sublayers_flag bang 0 dinh 15 rang céac 16p trong mdi CVS
tham chiéu t6i VPS c6 thé hoic c6 thé khong c6 cing sb cuia cac 16p con theo thoi gian.
Khi khdng c6 mat, tri s6 ciia vps_all layers same num_sublayers_flag dugc suy ra la
bang 1.

vps_all_independent layers flag béng 1 dinh 5 ring tat ca cac 16p trong CVS dugce 1ap
ma doc 1p ma khong st dung dy doan lién 16p. vps_all_independent layers_flag bang
0 dinh ro ré'lng mot hoac nhiéu cia cac 16p trong CVS c6 thé st dung du doén lién 16p.
Khi khong ¢6 mat, tri s6 ctia vps_all_independent_layers_flag dugc suy ra la bang 1.
vps_layer id[i] dinh 1o tri sé nuh layer id cia 16p thw i. D&i v6i bt ky hai trj s

nguyén khong 4m 14 m va n, khi m nhé hon n, tri s6 ctia vps_layer id[ m | s& nho hon

62



52213

vps_layer id[ n ].

vps_independent layer flag][i ] bing 1 dinh rd rang 16p c6 chi s6 i khong st dung du
doan lién 16p. vps_independent layer flag[ i ] bang 0 dinh rd ring 16p c6 chi s6icothé
st dung du doan lién 16p va cic thanh phén ca phép vps_direct ref layer flag[i][j]
d6i voi j trong khoang tr 0 déni— 1, 13 c6 mit trong VPS. Khi khong c6 mat, tri sb cua

vps_independent layer flag[ i ] duoc suy ra la bang 1.

vps_direct ref layer flag[i][] ] bang 0 dinh rd rang 16p c6 chi s6 j 1a khong phai 16p
tham chiéu truc tiép déi véi 16p c6 chi sb i. vps direct ref layer flag [1][j] bang 1
dinh 5 ring 16p c6 chi sé j 1a 16p tham chiéu truc tiép dbi v6i 16p c6 chi so i. Khi
vps_direct ref layer flag[i][]j ] khong c¢6 mat d6i v6i i va j nam khoang tir 0 dén
vps_max_layers minusl, n6é dugc suyrala bang 0. Khi vps_independent layer flag[ i ]
bang 0, s& co it nhét mot tri sd cua j trong khodng tr 0 dén i — 1, sao cho tri s6 cua

vps_direct_ref layer flag[i][] ] bang 1.

cidc bién NumDirectRefLayers[i], DirectReflLayerldx[i][ d], NumRefLayers|1i ],
RefLayerldx[ i ][ r ], va LayerUsedAsRefLayerFlag] j ] duoc dan ra nhu sau:

for(i=0;i<=vps max layers minusl;it+) {
for(j=0; j <= vps_max layers minusl; j++) {
dependencyFlag[ i ][ j ] = vps_direct_ref layer flag[i][] ]
for(k=0; k <i; k++)
if( vps_direct ref layer flag[i][ k] && dependencyFlag[ k][] ])
dependencyFlag[i][j]=1
3
LayerUsedAsReflLayerFlag[ 1] =0
}
for(i=0;i<=vps max layers minusl;it+) {
for(j=0,d=0,r=0;j <= vps_max_layers_minusl; j++) { (37)
if( direct ref layer flag[i][j]) {
DirectRefLayerldx[ i ][ d++ ] =]
LayerUsedAsReflLayerFlag[ j | =1
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y
if( dependencyFlag[i][j])
RefLayerldx[ i ][ r++ ] =]
)
NumbDirectRefLayers[ i ] =d
NumRefLayers[i]=r
b
bién GeneralLayerldx[i], dinh rd chi s6 16p cua 16p c6 nuh layer id bing

vps_layer id[1i ], dugc dan ra nhu sau:

for(i=0;1i<=vps_max layers minusl; it++

) (38)
GeneralLayerldx[ vps layer id[i]]=1

Each layer is an ols flag bing 1 dinh rd rang mdi OLS chi chira mot 16p va ban than
mdi 16p trong CVS tham chiéu t6i VPS 1a OLS v6i 16p duge bao gdm don chi 12 16p dau
ra. Each layer is an ols flag bing 0 ma OLS ¢6 thé chtra nhidu hon mét 16p. Néu
vps_max_layers minusl bing 0, tri s6 cua each layer is_an_ols_flag duogc suy ra 1a
bang 1. Mit khic, khi vps all independent layers flag bang 0, tri sd cua
each layer is _an ols flag duogc suy rala bang 0.

ols_mode_idc bing 0 dinh 1 ring tong sb ciia cac OLS duge dinh 15 bdi VPS bang
vps_max_layers minusl + 1, OLS thir i bao gdm cac 16p véi céc chi s6 16p tir 0 dén i,
va dbi véi mbi OLS chi 16p cao nhét trong OLS duoc dua ra.

ols_ mode idc bang 1 dinh rd rang téng s ctia cac OLS duge dinh 15 béi VPS bang
vps_max_layers minusl + 1, OLS th i bao gdm céc 16p véi cac chi s6 16p tir 0 dén i,
va dbi véi mdi OLS tit ca cac 16p trong OLS dugc dua ra.

ols_ mode idc bang 2 dinh rd rang téng sb ctia cac OLS duge dinh rd boi VPS dugc béo
hiéu rd rang va dbi vi mdi OLS cac 16p dau ra duoc bao hiéu rd rang va céac 16p khéc
1a cac 16p ma 1a cac 16p tham chiéu truc tiép hodc gian tiép ctia céc 16p dau ra cua OLS.

Tri sb cua ols_mode_idc s& nam trong khoang tir 0 dén 2. Tri s6 3 cua OLS_mode idc
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dugc danh riéng cho twong lai sir dung boi ITU-T | ISO/IEC.

Khi vps_all independent layers_flag bang 1 va each layer is an ols flag bang 0, tri

soO cua ols_mode_idc dugc suy ra la bang 2.

num_output layer sets minusl cong 1 dinh rd tdng s6 cua cac OLS duge dinh o boi

VPS khi ols mode_idc bang 2.

Bién TotalNumOlss, dinh rd tdng sb ciia cac OLS dugce dinh rd boi VPS, dugc dan ra

nhu sau:

if( vps_max_layers minusl ==0)

TotalNumOlss = 1
else if( each layer is_an ols flag||ols_mode_idc ==0||ols_mode idc ==
1)

TotalNumOlss = vps_max_layers minusl + 1 (39)
else if( ols mode idc==2)

TotalNumOlss = num_output_layer sets minusl + 1

ols_output layer flag[i][j] bing 1 dinh ro ring 16p c6 nuh_layer id bang
vps layer id[j] 1a 16p ddu ra cia OLS tha i khi ols_mode_idc bang 2.
ols output layer flag[i][]] bang 0 dinh 1o rang 16p c6 nuh layer id bang
vps_layer id[ j ] 1a khong phai 16p dau ra cia OLS tht i khi ols_mode_idc bang 2.

Bién NumOutputLayersInOls[ i ], dinh 3 s6 cua cac 16p dau ra trong OLS thir i, va bién
OutputLayerIdInOls| i ][ j ], dinh 10 tri s6 nuh_layer id cta l6p d4u ra thu j trong OLS

thi i, dugc dan ra nhu sau:

NumOutputLayersInOls[ 0 | =1
OutputLayerIdInOls[ 0 ][ 0 ] = vps_layer_id[ O ]
for(i=1; i< TotalNumOlss; i++ ) {
if( each layer is an ols flag||ols mode idc==0) {
NumOutputLayersInOls[ 1] =1
OutputLayerIdInOls[ i ][ 0 ] = vps_layer_id[ i ]
) else if( ols_ mode ide==1) {
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NumOutputLayersInOls[i ] =1+ 1
for(j = 0; j < NumOutputLayersInOls[ i ]; j++ )
OutputLayerIdInOls[ i ][ j ] = vps_layer_id[ j |
) else if( ols mode idc==2) {
for(j = 0; j <= vps_max_layers_minusl; j++ )
layerIncludedInOlsFlag[ i ][j ]=0
for(k =0, j=0; k <= vps _max_layers_minusl; k++) (40)
if( ols_output layer flag[i][k]) {
layerIncludedInOlsFlag[ i [k ] =1
OutputLayerldx[i][j] =k
OutputLayerIdInOls[ i ][ j++ ] = vps_layer_id[ k |
b
NumOutputLayersInOls[ 1 ] =]
for(j = 0; j < NumOutputLayersInOls[ i ]; j++ ) {
idx = OutputLayerldx[ i ][] ]
for( k = 0; k < NumRefLayers[ idx |; k++)
layerIncludedInOlsFlag[ i ][ RefLayerldx[ idx [k ] ]=1

}
Déi v6i mdi OLS, s& c6 it nhit mot 16p ma 1a 16p du ra. Noi cach khéc, di véi tri so
bat ky cua i trong khodng tr 0 dén TotalNumOlss — 1, tri sd cula
NumOutputLayersInOls| i ] s&€ 16n hon hodc bang 1.
Bién NumLayersInOls[i], dinh rd sb cac 16p trong OLS the i, va bién
LayerIdInOls[ i ][ j ], dinh 10 tr1 s6 nuh_layer id cta 16p thtt j trong OLS tht i, duoc

dan ra nhu sau:

NumLayersInOls[ 0 ] = 1
LayerIdInOls[ 0 ][ 0 ] = vps_layer id[ O ]
for(i=1;1i< TotalNumOlss; i++ ) {
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if( each layer is an ols flag) {
NumLayersInOls[ 1] =1
LayerIdInOls[1 ][0 ] =
vps_layer id[ 1] (41)
} else if( ols_mode idc==0]|ols_mode idc==1) {
NumLayersInOls[ 1] =1+ 1
for(j =0; j <NumLayersInOls[ i ]; j++)
LayerIdInOls[ i ][ j ] = vps_layer id[j ]
) else if( ols_mode ide==2) {
for(k=0,j=0; k <=vps max layers_minusl; k++)
if( layerIncludedInOlsFlag[ i ][ k ] )
LayerIdInOls[ i ][ j++ ] = vps_layer_id[ k ]
NumLayersInOls[ i ] =]

b
Luu ¥ 1—OLS thit 0 chira chi 16p thip nhét (nghia 13, 16p c6 id 16p nuh_béng
vps layer id[ 0 ]) va dbi v6i OLS thtr 0 chi 16p dugc bao gbm duoc dua ra.
Bién OlsLayeldx[i][j], dinh ro chi sb 16p OLS clia 16p c6 nuh_layer id bang
LayerIdInOls[ i ][ j ], dugc dan ra nhu sau:
for(i=0; i< TotalNumOlss; i++ )
for j = 0; j <NumLayersInOls[ i ]; j++

) (42)
OlsLayeldx[ i ][ LayerIdInOls[ i ][j ] ] =]

Lép thip nhat trong mdi OLS s& 1a 16p doc 1ap. Néi cach khéc, dbi v6i mdi i trong

khoang tur 0 dén TotalNumOlss — 1, tri sO cua

vps_independent layer flag[ GeneralLayerIdx[ LayerldInOIs[i][ 0 ]]]s€& bang 1.

M>i 16p s& duge bao gdm trong it nhat mot OLS duge dinh 16 boi VPS. N6i céch khac,

dbi voi mbi 16p véi tri so6 cu thé cta nuh_layer id nuhLayerld bang mét trong so
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vps_layer id[ k ] d6i v6i k ndm khoang tir 0 dén vps_max_layers_minusl, s& c6 it nhét
mot cap tri s6 clia i va j, trong d6 i nam trong khoang tir 0 dén TotalNumOlss — 1, va j
nam khoang ctia NumLayersInOls[ i ] — 1, sao cho tri s6 ctia LayerIdInOls[ i ][ ] bing
nuhLayerld.

vps_num_ptls dinh rd s6 cta cac ciu trac ca phap profile tier level( ) trong VPS.

pt present flag[i ] bang 1 dinh 1& rang thong tin lugc st, bac, va cac rang budc chung
1a ¢6 mat trong cAu triic cti phép profile tier level() thiri trong VPS. Pt present flag| i ]
bang 0 dinh rd ring thong tin lugc si, bac, va cac rang budc chung la khong c6 mit
trong cdu trc cG phap profile tier level() tha i trong VPS. Tri s& cla
pt _present flag[ 0 ] dugc suy ra Ia bang 1. Khi pt_present flag[ i ] bang 0, théng tin
lugce s, bac, va cac rang budc chung dbi vé6i céu trac ca phap profile_tier level() thu i
trong VPS duogc suy ra la gidng nhu thong tin luge str, bac, va cac rang budc chung db6i

v6i cAu tric cu phép profile tier level( ) thit (i— 1) trong VPS.

ptl_ max_temporal_id[ i ] dinh rd Temporalld cta su biéu dién 16p con cao nhét trong d6
thong tin mirc 1a c6 mat trong cAu tric ci phap profile tier level( ) thir i trong VPS. Tri
s6 cua ptl max temporal id[i] s& nim trong khoang t 0 dén
vps_max_sublayers minusl. Khi vps_max_sublayers minusl bang 0, tri s6 cla
ptl max_temporal id[ i ] dugc suy ra la bang 0. Khi vps_max_sublayers_minusl 16n
hon 0 wva vps all layers same num_sublayers_flag bang 1, tri s6  cua

ptl_ max temporal id[i] dugc suy rala bang vps_max_sublayers minusl.
vps_ptl byte alignment zero_bit s€ bang 0.

ols ptl idx[ i] dinh1d chi s, t6i danh muc ctia cc cau triic ¢t phép profile_tier_level()
trong VPS, cua ciu truc cu phép profile tier level( ) ma ap dung téi OLS tht i khi
NumLayersInOls[ i ] 16n hon 1. Khi c6 mat, tri s6 cta ols_ptl idx[i] s& nim trong
khoang tir 0 dén vps_num_ptls — 1.

Khi NumLayersInOls[ i ] bang 1, ciu trac cu phap profile tier level( ) ma 4p dung t6i

OLS thtt i 14 ¢6 miit trong SPS duoc dé cap dén bdi 16p trong OLS thi i.

vps_num_dpb params dinh rd s6 cia cac cdu trac ct phap dpb_parameters( ) trong VPS.
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Tri s6 ctia vps_num_dpb_params s& nam trong khoang tir 0 dén 16. Khi khong c6 miit,

tri s6 cia vps_num_dpb_params dugc suy ra la bang 0.

same dpb_size output or nonoutput_flag bang 1 dinh 18 rang khong c6 thanh phan cu
phéap layer nonoutput dpb_params_idx[1 ] co mat trong VPS.
Same dpb_size output or_nonoutput_flag bing 0 dinh 1 ring c6 thé c6 hoic co thé
khong c¢6 cac thanh phan ct phap layer nonoutput dpb_params_idx[ i ] c6 mdt trong

VPS.

vps_sublayer dpb params_present flag dugc st dung dé diéu chinh sy c6 mit cua
max_dec pic filtering minusl[ ], max_num_reorder pics[ ], va cac thanh phan cu
phap max latency increase plusl[ ] trong cac cAu tric ci phap dpb_parameters( ) trong
VPS. Khi khong c6 mit, vps_sub_dpb_params_info_present_flag dugc suy ra la bang
0.

dpb_size only flag[1i|] bing 1 dinh ro ring max num_reorder_pics[ ] va cic thanh
phén ci phap max_latency_increase_plusl1[ ]1a khong c6 mit trong cac ciu tric ¢ phap
dpb parameters( ) VPS tha i. Dpb_size only_flag[i] bing 0 dinh 1o rang
max_num_reorder pics| ] va cac thanh phan ct phdp max_latency increase_plus1[ ] co

thé 12 c6 mit trong cac cAu triic ci phdp dpb_parameters( ) VPS thir i.

dpb_max_temporal id[ i ] dinh r6 Temporalld cta sy biéu dién 16p con cao nhat trong
d6 cac théng s6 DPB ¢6 thé 1a ¢6 mat trong ciu tric ci phap dpb_parameters( ) thir i
trong VPS. Tri s6 cta dpb max_temporal id[i] s& nam trong khoang tr 0 dén
vps_max_sublayers minusl. Khi vps_max_sublayers minusl bang 0, tri s cua
dpb_max_temporal id[ i] duoc suy ra la bang 0. Khi vps_max_sublayers_minusl 16n
hon 0 va vps all layers same num sublayers_flag bang 1, tri s6 cua
dpb_max_temporal id[ i ] dugc suy ra la bang vps_max_sublayers minusl.

layer output dpb params_idx][ i ] dinh 10 chi s6, t6i danh muc clia cac cdu triac cti phép
dpb_parameters( ) trong VPS, ctua cAu trac cu phap dpb_parameters( ) ma ap dung téi
6p the i khi n6 la 16p ddu ra trong OLS. Khi c6 mat, tri sd cia

layer output dpb params_idx[ 1] s€ nim trong khoang tir 0 dén vps_num_dpb_params
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- 1.
Néu vps_independent layer flag[ i ] bang 1, cAu tric cti phép dpb_parameters( ) ma ap
dung t6i 16p thr i khind 1a I6p d4u ra 1a cAu tric ¢t phap dpb_parameters( ) ¢6 mit trong

SPS dugc d& cap dén béi 16p.

Mit khac (vps_independent layer flag[1i ] bing 0), sau day 4p dung:

— Khi vps num_dpb_params bang 1, tri sd cua layer output dpb_params_idx[ i ]

duoc suy ra 1a bang 0.

— Yéu cau vé sy phut hop dong bit ma tri s6 ctia layer output dpb params idx[ i] s&
sao cho dpb_size only flag[ layer output dpb_params_idx[i] ] bang 0.

layer nonoutput dpb params_idx[ i ] dinh 16 chi s, 161 danh muc ctia cac cAu tric ci

phap dpb_parameters( ) trong VPS, ctua cAu tric ¢t phap dpb_parameters( ) ma ap dung

t6i 16p thi i khi né 1a 16p khong phai ddu ra trong OLS. Khi c6 mat, trj so cua

layer nonoutput dpb params idx[1] s€ niam trong khoing tu O dén

vps_num_dpb_params — 1.

Néu same dpb_size output or nonoutput flag bang 1, sau day 4p dung:

— Néuvps_independent layer flag[i ] bang 1, cAu tric ct phap dpb_parameters( ) ma
4p dung t6i 16p thtr i khi né la 16p khdng phai diu ra 1a cdu tric cu phdp
dpb_parameters( ) c6 mat trong SPS duoc dé cap dén boi 16p.

7
A

— Miat  khac  (vps_independent layer flag[i ] bing 0), tri sO cua
layer nonoutput dpb params idx[ 1 ] duoc suy ra la bang
layer output dpb params idx[1].

Mat khac (same dpb_size output or nonoutput flag bing 0), khi

vps_num_dpb params bang 1, tri s6 ciia layer output dpb_params_idx[ i ] duoc suy ra

12 bang 0.

vps_general hrd params present flag bang 1 dinh 1o ring ciu tric ci phdp

general hrd parameters( ) va cac thong s6 HRD khéc 1a c6 mit trong cdu tric ¢ phap
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VPS RBSP. vps_general hrd params_present_flag bang 0 dinh rd ring cAu tric ¢l phap
general hrd parameters( ) va cac thong s6 HRD khéc 1 khong c6 mit trong chu tric ci

phap VPS RBSP.

vps_sublayer cpb_params_present_flag bang 1 dinh 13 rang cAu tric ci phap
OLS_hrd parameters( ) thir i trong VPS chita cac thong s6 HRD d6i véi cac sy biéu
dién 16p con véi Temporalld nim khoang tr 0 dén hrd max tid[i].
vps_sublayer cpb params_present flag bang 0 dinh 13 ring cdu tric c phdp
OLS hrd parameters( ) tht i trong VPS chira cic thong s6 HRD cho su biéu dién 16p
con v&i chi Temporalld bang hrd max tid[ i ]. Khi vps_max_sublayers_minusl bang 0,

tri s6 ctia vps_sublayer cpb_params present_flag duogc suy ra la bang 0.

Khi vps_sublayer cpb_params present flag bang 0, cac thong s6 HRD d6i véi cac sy
biéu dién 16p con v6i Temporalld nim khoang tir 0 dén hrd max_tid[ i ] — 1, dugc suy
ra 13 gibng nhu cic thong s6 HRD ddi voi su biéu dién 16p con véi Temporalld bing
hrd max_tid[ i ]. Ching bao gdm céc théng s HRD bét dau tir thanh phan cu phap
fixed pic rate general flag[i] cho dén céu trac ca phéap sublayer hrd parameters(i)
ngay dudi diéu kién "if( general vcl hrd_params_present_flag)" trong cAu tric ct phap

ols_hrd parameters.

num_ols hrd params minusl cong 1 dinh 10 s6 cua cac cdu tric ci phap
ols_hrd parameters( ) c6 mat trong ciu tric ¢t phap general hrd parameters( ). Tri s6
cianum ols hrd params minusl s€ nam trong khoang tir 0 dén 63. Khi TotalNumOlss

béng 1, tri s6 cianum_ols_hrd params_minus1 dugc suy ra la bang 0.

hrd max_tid[ i ] dinh rd Temporalld cua su bidu dién 16p con cao nhit trong d6 cic
théng s6 HRD duoc chita trong cAu trac ct phap OLS hrd parameters( ) thir i. Tri s6
cua hrd max tid[ 1] s€ nim trong khoang tir 0 dén vps max_sublayers minusl. Khi
vps_max_sublayers_minusl bang 0, tri s6 ciia hrd max _tid[ i ] dugc suy ra la bang 0.
Khi vps_max_sublayers_minus] 16n hon 0 va
vps_all layers same num_sublayers flag bang 1, tri s6 ciia hrd max_tid[ i ] duoc suy

ra la bang vps_max_sublayers minusl.

71



52213

ols hrd idx[ i] dinh & chi s6 ctia cdu tric cu phap OLS_hrd parameters( ) ma dp dung
t6i OLS thi i. Tri sb cia ols hrd idx[[i] s& nim trong khoang tr 0 dén
num_ols hrd params minusl. Khi khong c6 mat, tri sb ctia ols_hrd idx[[ i ] duoc suy

ra 12 bang 0.

vps_extension_flag bing O dinh 13 rang cac thanh phan ct phdp
vps_extension data flag khong c6 mat trong cAu tric ca phap VPS RBSP.
vps_extension_flag bang 1 dinh 1o rang c6 cac thanh phian ci phap
vps_extension data flag c6 mat trong cAu tric ci phap VPS RBSP.

vps_extension data_flag co thé c6 tri s6 bat ky. Tri sé va su ¢6 mit cta n6 khong anh
huéng dén su tuong thich bd gidi ma tdi cac luge sir dugce dinh 13 trong phién ban nay
clia ban md ta nay. Cac bo giai ma phu hop voi phién ban nay ciia ban m6 ta nay s&€ bo
qua tAt ca cac thanh phan ci phap vps_extension_data_flag.

Quan ly DPB va d4nh ddu anh tham chiéu

Dé quan 1y c4c anh tham chiéu do6 trong quy trinh gidi md, cac anh dugc giai ma
duge can dé giit trong bd dém anh giai ma (decoding picture buffer, viét tit 1a DPB),
cho viéc st dung tham chiéu d6i voi viéc giai ma anh theo sau. Pé chi bao cac anh nay,
thong tin s6 dém thir tu anh (picture order count, viét tit 1a POC) ctia chiing dugc can
dé bao hiéu trong doan dau lat truc tiép hodc gian tiép. N6i chung, c6 hai danh muc anh
tham chiéu, list0 va listl. Va, chi s anh tham chiéu ciing dugc can dugc bao gom dé
b4o hiéu anh trong danh muc. Dbi véi du doan don hudng, cac anh tham chiéu duoc tim
nap tr mot danh muc anh tham chiéu, dbi v6i du doan hai chiéu, cac anh tham chiéu

dugc tim nap tir hai danh muc dnh tham chiéu.

T4t ca cac anh tham chiéu dugc luu trit trong DPB. T4t ca cac anh trong DPB dugc
dénh dau 13 “dugc st dung cho viéc tham chiéu 1au dai”, “duoc sir dung cho viéc tham
chiéu ngén han”, hodc "viéc tham chiéu khong duoc st dung", va chi mét trong ba trang
thai. Mot khi anh duoc danh déu 14 "viée tham chiéu khong dugc sir dung", né s& khong
duoc str dung cho viéc tham chiéu thém nita. Néu né ciing khong duoc can luu trit cho

viéc dua ra, thi n6 co thé dugc loai bo khoi DPB. Trang thai clia cac anh tham chiéu c6
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thé dugc bao hiéu trong doan dAu 14t, hodc co thé dugc dan ra tir thong tin doan dAu 14t.

Phuong phap quan ly 4nh tham chiéu méi duge dé xuit, duoc goi 1a phuong phap
danh muc anh tham chiéu (reference picture list, viét tit 1a RPL). RPL s& dugc dé xuét
toan bo tap hgp anh tham chiéu hodc cac tap hgp cho anh 14p ma hién tai, anh tham chiéu
trong tap hgp dnh tham chiéu dugc str dung cho viéc giai ma anh hién tai hodc anh twong
lai (sau do, hodc tiép theo). Vi vay, RPL phan anh céc thong tin anh trong DPB, tham
chi anh tham chiéu khong dugc st dung cho viéc tham chiéu d@bi v6i anh hién tai, néu
no6 s& dugce st dung cho viéc tham chiéu ddi vé6i anh tiép theo, n6 duogc can dé luu trix

trong RPL.

Sau khi anh dugc khoi phuc, n6 s& duge luu trir trong DPB, va duge danh dau 1a
“dugc str dung cho viéc tham chiéu ngén han” theo mic dinh. Thao tadc quan ly DPB s€

bt dau sau khi phan tach thong tin RPL trong doan dau lat.
Chu tric danh muc anh tham chiéu

Thong tin anh tham chiu co thé duge bdo hiéu qua doan dau l4t. Ngoai ra, c6 thé
c6 mot s6 1'mg vién RPL trong tap hop céc thong s6 chudi (Sequence parameters set, viét
tit 1a SPS), trong trudng hop nay, doan dAu 14t c6 thé 1 bao gdm chi sb RPL dé lay
thong tin RPL dugc can dén, ma khong bao hiéu toan b c4u tric cu phap RPL. Hodc,

toan bd cAu tric ca phép RPL c6 thé dugc bao hiéu trong doan dau 14t.
Gidi thidu vé phuong phap RPL.

Pé dam béo céc bit chi phi clia vide béo hiéu RPL, ¢6 thé c6 mot s Gmg vién RPL
trong SPS. Anh c6 thé st dung chi s6 RPL (ref_pic_list_idx[ i ]) d& l4y thong tin RPL

cta no tir SPS. Cac tmg vién RPL dugc bao hiéu nhu sau:
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seq parameter_set rbsp() { Ky hiéu
mo ta
rpll_same as rpl0_flag u(l)
for(i=0;i<!rpll_same as rpl0 flag?2:1;i++) {
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num_ref pic lists in sps[1i] ue(v)

for(j=0;j <num_ref pic lists_in sps[i]; j++)

ref pic list struct(i, )

74/173

Céac ngit nghia nhu sau:

rpll_same as rpl0 flag bing 1 dinh 10 rdng cic céu trac ca  phap
num_ref pic lists_in_sps[ 1 ]varef pic_list_struct( 1, rplsldx ) 1a khong c6 mit va sau

day ap dung:

— tri s cua num ref pic lists in sps[ 1] dugc suy ra la bang tri sO cua

num_ref pic lists in sps[ 0 ].

—  tri s cia mbi trong sd c4c thanh phan ct phap trong ref pic_list_struct( 1, rplsIdx )
dugc suy ra la bang tri s6 cua thanh phdn ci phap tuong Ung trong
ref pic list struct( 0, rplsldx) ~ d6i  v6i  rplsldx  ntk  tr 0  dén
num_ref pic lists in sps[0]— 1.

num_ref pic lists_in sps[i] dinh 0 s6 clia cac cdu tric ci phap

ref pic list_struct( listldx, rplsldx ) v6i listldx bang i duge bao gom trong SPS. Tri 5O

cianum ref pic lists in sps[i] s€ nam trong khoang tir 0 dén 64.

Bén canh viéc ¢6 dugc thong tin RPL dua vao chi s6 RPL tir SPS, thong tin RPL

¢6 thé duge bao hiéu trong doan dau lat.

slice_header( ) { Ky hiéu

mo ta

if( (nal unit_type !=IDR_W_RADL && nal unit_type !=
IDR N LP)||
sps_idr_rpl present flag) {
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for(i=0;1<2;i++) {

if( num_ref pic lists in sps[1]>0
&& 'pps_ref pic list sps_ide[ 1] &&
(i==0]|](i==1 &&rpll idx present flag)))

ref pic list sps flag[ 1]

u(l)

if( ref pic list sps flag[i]) {

if( num_ref pic lists in sps[i]>1 &&

(i==0]|(i==1 &&rpll_idx present flag)))

ref pic list idx[1 ]

u(v)

} else

ref pic list struct( i, num_ref pic_lists_in_sps[i])

for(j = 0; j < NumLtrpEntries[ i ][ Rplsldx[i] ]; j*+) {

if( Itrp_in_slice_header flag[i][ Rplsldx[i]])

slice poc Isb 1t[i ][] ]

u(v)

delta_ poc_msb present flag[i][] ]

u(l)

if( delta poc_ msb_present flag[i][j])

delta poc msb cycle It[i][]]

ue(v)

ref pic_list sps_flag[ i | bing 1 dinh 5 ring danh muc anh tham chiéu i ctia 4t hién tai

dwoc din ra dua vao mot trong sd cac cdu tric ci phép ref pic list_struct( listldx,

rplsldx ) vé6i listldx bing i trong SPS. ref pic_list_sps_flag[ i ] bang 0 dinh rd ring danh

muc anh tham chiéu i cta lat hién tai dugc dan ra dya vao cau truc cu phép

ref pic_list struct( listldx, rplsIdx ) v6i listldx bang i ma dugc bao gbm truc tiép trong
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cac doan dAu 14t cia anh hién tai.
Khi ref pic_list sps_flag[ i ] khong cé mit, sau day ap dung:

— Néu num _ref pic_lists_in_sps[i] béng 0, tri s6 ctia ref pic_list_sps_flag[ i ] duoc

suy ra la bang 0.

— Mit khac (num_ref pic lists in sps[i]16n hon 0), néu rpll_idx_ present flag bang
0, tri s& cua ref pic_list sps_flag[ 1 ] dugc suy rala bang ref pic_list sps_flag[ 0 ].

— Mt khac, tri s6 cua ref pic list sps_flag[i] dugc suy ra 1a bing

pps_ref pic list sps_idc[1]— 1.

ref pic list idx[i] dinh 10 chi s6, trong danh muc cua céc cdu tric ci phap
ref pic list_struct( listldx, rplsIdx ) v6i listldx bang i duge bao gbm trong SPS, cua chu
triic ¢t phéap ref pic_list struct( listldx, rplsldx ) voi listldx bang i ma duge st dung cho
viéc dan ra cia danh muc anh tham chiéu i clia anh hién tai. Thanh phan cu phap
ref pic list idx[ i ] duoc biéu dién boi Ceil( Log2( num_ref pic lists_in_sps[i]) ) bit.
Khi khéng c6 mat, tri s6 cﬁé ref pic list idx[i] dugc suy ra la bang 0. Tri s6 clia
ref pic list idx[1]s€ nam trong khoang ttr 0 dénnum _ref pic lists_in sps[i]— 1.Khi
ref pic list sps_flag[i ] bang 1 va num_ref pic lists_in_sps[ i ] bang 1, tri s6 cla
ref pic_list idx[i] duoc suy ra la bang 0. Khi ref pic list sps flag[i] bang 1 va
rpll_idx present flag bang 0, tri s6 cua ref pic list idx[ 1] dugc suy ra la bang
ref pic list idx[ 0 ].

Bién RplsIdx[ i ] duoc dan ra nhu sau:

RplsIdx[ i ] =ref pic_list sps_flag[ i ] ? ref pic list idx[1]:
num_ref pic lists in sps[1i] (7-95)

slice_poc_ Isb_1t[i][j ] dinh rd tri s ciia mddun dém thir ty anh MaxPicOrderCntLsb
ctia muc nhap LTRP thi j trong danh muc anh tham chiéu thit i. Do dai ciia thanh phan
ct phéap slice_poc Isb 1t[i][j]1alog2_max_pic_order cnt Isb_minus4 + 4 bit.

Bién PocLsbLt[ i ][ j ] duogc dan ra nhu sau:
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PocLsbLt[i][j]=ltrp_in_slice header flag[i][ Rplsldx[i]]? (7-96)
slice_poc Isb 1t[i][j]:rpls poc_lsb_It[ listldx ][ Rplsldx[i] ][] ]

delta poc_msb present flag[i][]] bang 1 dinh 1 ring delta poc msb_cycle It[i][]]
14 c¢6 miat. Delta poc msb present flag[i][] ] bing 0 dinh 18 ring
delta poc_msb_cycle It[ i ][ j ] 1a khong c6 mat.

Let prevTidOPic 1a anh trude d6 theo thir tu giai ma ma c6 nuh_layer id gidng nhu anh
hién tai, c6 Temporalld béng 0, va khong phai anh RADL hodc RASL. Dé
setOfPrevPocVals 1a tip hop bao gdm nhu sau:

— PicOrderCntVal cta prevTidOPic,

—  PicOrderCntVal cua mdi anh ma dugc dé cap dén boi cac muc nhip trong
RefPicList[ 0 ] hodc RefPicList[ 1 | ctia prevTidOPic va c6 nuh_layer id gidng nhu
anh hién tai,

—  PicOrderCntVal cia mdi anh ma theo sau prevTidOPic theo thor ty giai ma, cé

nuh_layer id gidng nhwr anh hién tai, va ding trwde anh hién tai theo thi ty giai ma.

Khi c¢6 nhiéu hon mot tri sé trong setOfPrevPocVals trong d6 mddun tri s6
MaxPicOrderCntLsb bang PocLsbLt[ i ][] ], tri s6 clua
delta poc_msb present flag[i][]j]s€ bang 1.

delta poc_msb cycle 1t[i][j ] dinh 10 tri s6 cua bién FullPocLt[ i ][ j ] nhu sau:

if(j==0)
DeltaPocMsbCycleLt[ i ][ j ] = delta poc_msb_cycle It[i][] ]
else
(7-97)
DeltaPocMsbCycleLt[ i ][ j ] = delta_poc_msb_cycle_It[1][]j ]+
DeltaPocMsbCycleLt[ i ][j— 1]
FullPocLt[ i ][ j ] = PicOrderCntVal — DeltaPocMsbCycleLt[ i ][ j | *
MaxPicOrderCntLsb —
( PicOrderCntVal & ( MaxPicOrderCntLsb — 1) ) + PocLsbLt[ i ][ j ]
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tri s& cua delta poc msb cycle It[i][j] s& nam trong khoang tur 0 dén
2(32 —log2 max_pic_order_cnt_Isb_minus4 — 4 ). Khi khﬁng co mat tri Sé cla
delta poc_msb_cycle 1t[ i][j | dwoc suy rala bang 0.

CAu trac cu phap ciia RPL nhu sau:
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ref pic_list_struct( listldx, rplsIdx ) { Ky hiéu
mo ta
num_ref entries| listldx ][ rplsIdx ] ue(v)
if( long_term_ref pics_flag )
ltrp_in_slice header flag[ listldx ][ rplsIdx ] u(l)
for(i=0,j=0;i<num_ref entries[ listldx ][ rplsldx ]; i++) {
if( inter layer ref pics present flag )
inter layer ref pic flag| listldx ][ rplsldx ][ 1] u(1)
if( linter layer ref pics flag[ listldx ][ rplsldx J[i]) {
if( long term_ref pics flag)
st ref pic_flag[ listldx ][ rplsldx ][ 1] u(l)
if( st ref pic flag[ listldx ][ rplsldx J[1]) {
abs_delta_poc_st[ listldx ][ rplsldx ][ 1] ue(v)
if( AbsDeltaPocSt[ listldx ][ rplsldx J[1]>0)
strp_entry sign flag[ listldx ][ rpIsIdx J[ 1 ] u(l)
) else if( !trp_in_slice header flag[ listldx ][ rplsldx ] )
rpls poc Isb_It[ listldx ][ rplsIdx ][ j++ ] u(v)
} else
ilrp_idc[ listldx ][ rplsIdx ][ 1] ue(v)
}
}

num_ref entries|[ listldx ][ rplsldx ] dinh rd sd clia cac muc nhdp trong cu triic ¢ phap

ref pic list struct( listldx, rplsldx ). Tri s6 cua num_ref entries| listldx ][ rplsIdx ] s&

nam trong khoang tir 0 dén sps_max_dec pic_filtering minusl + 14.
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ltrp_in_slice_header flag[ listldx ][ rplsIdx ] bing 0 dinh r& ring cac POC LSB ctia cdc
muc nhap LTRP trong cAu trac ¢t phéap ref pic list struct( listIdx, rplsldx ) la c6 mat
trong cAu traic ca  phap  ref pic list struct(  listldx,  rplsldx ).
Ltrp_in_slice header_flag][ listldx ][ rplsIdx ] bang 1 dinh ro rang cac POC LSB cua céc
muc nhap LTRP trong cAu tric ca phap ref pic_list struct( listldx, rplsldx ) 1a khong c6

mat trong cAu tric ¢t phap ref pic_list_struct( listldx, rplsIdx ).

inter layer ref pic_flag[ listldx ][ rplsldx ][ i] bang 1 dinh rd rdng muc nhdp th i
trong cAu tric ca phép ref pic_list struct( listldx, rplsldx ) 1a muc nhap ILRP.
inter layer ref pic flag[ listldx ][ rplsldx ][] bing 0 dinh ro rang muc nhap tht i
trong cdu tric ca phéap ref pic list struct( listldx, rplsldx ) 1a khong phai muc nhap
ILRP. Khi khong c6 mat, tri sb cuainter layer ref pic flag[ listldx ][ rplsldx ][ i ] duoc

suy ra la bang 0.

st ref pic flag[ listldx ][ rplsIdx ][ 1] bing 1 dinh 18 rang muc nhép thit i trong chu tric
ca  phap ref pic list struct( listldx, rplsldx ) 1a muc nhdp STRP.
St ref pic_flag[ listldx J[ rplsldx ][ 1] bang 0 dinh rd ring muc nhép tht i trong ciu
trac ca phap ref pic list struct( listldx, rplsldx ) 1& muc nhdp LTRP. Khi
inter layer ref pic flag[ listldx ][ rplsldx ][ 1] bang 0 va
st ref pic_flag[ listldx ][ rplsldx ]J[i] 1a  khéng c6 mat, tri s cua
st ref pic_flag[ listldx ][ rplsldx ][ i | duoc suy ra la bang 1.
Bién NumLtrpEntries[ listldx ][ rplsIdx ] duoc dan ra nhu sau:

for(i= 0, NumLtrpEntries[ listldx ][ rplsldx ] = 0; 1<

num_ref entries| listldx ][ rplsldx ]; it++)

if( linter layer ref pic flag[ listldx ][ rplsldx ][ 1] &&
Ist_ref pic flag[ listldx ][ rplsIdx J[1]) (7-120)
NumLtrpEntries] listldx ][ rplsldx J++

abs_delta poc_st[ listldx ][ rplsldx ][ 1] dinh 10 tri sb cua bién
AbsDeltaPocSt[ listldx ][ rplsldx ][ i ] nhu sau:
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if( sps_weighted pred flag | | sps_weighted bipred_flag )

AbsDeltaPocSt[ listldx [ rplsldx ][ i ] =

abs delta poc_st[ listldx ][ rplsldx ][ 1 ] (7-121)
else

AbsDeltaPocSt[ listldx J[ rplsldx J[1] =
abs delta_poc_st[ listldx ][ rplsIdx J[1]+1

tri s6 cia abs _delta_poc_st[ listldx ][ rplsIdx ][ i] s& nam trong khoang tir 0 dén 215 — 1.

strp_entry sign flag][ listldx ][ rplsIdx ][ 1] bing 1 dinh rd ring muc nhap thir i trong
cAu tric cG phap ref pic_list struct( listldx, rplsldx ) c6 tri s6 16n hon hoic bing 0.
Strp_entry_sign_flag] listldx ][ rplsldx ][ i ] bing 0 dinh o ring muc nhép thit i trong
cAu tric ct phap ref pic_list struct( listldx, rplsIdx ) ¢ tri s6 nho hon 0. Khi khdng c6
mit, tri sb cha strp_entry sign_flag[ listldx ][ rplsIdx ][ i ] dugc suy ra la bang 1.

list DeltaPocValSt[ listldx ][ rplsIdx ] dugc din ra nhu sau:

for(i=0; i <num_ref entries[ listldx ][ rplsldx ]; i++)
if( !inter layer ref pic flagf[ listldx ][ rplsldx J[ 1] &&
st ref pic_flag[ listldx |[ rplsldx ][ i]) (7-122)
DeltaPocValSt[ listldx ][ rplsldx ][ 1] = ( |
strp_entry sign flag[ listldx ][ rplsIdx J[i])?
AbsDeltaPocSt[ listldx ][ rplsldx J[1]: 0 —
AbsDeltaPocSt[ listldx ][ rplsldx ][ 1 ]

rpls_poc lIsb It[ listldx ][ rplsldx ][ i ] dinh 0 tri s6 cia moédun dém thi tu anh
MaxPicOrderCntLsb cua anh dugc dé cap dén béi muc nhép thir i trong cAu trac ¢t
phap ref pic_list_struct( listldx, rplsIdx ). D9 dai cua thanh phan ct phap
rpls_poc lsb_1t[ listldx ][ rplsIdx ][ i] la log2_max_pic_order_cnt Isb_minus4 + 4 bit.
Mot s6 mo ta chung vé céu triic RPL
DPéi véi mdi danh muc, c¢6 ciu trac RPL. Thir nhét,
num_ref entries[ listldx ][ rplsldx ] duoc bao hi¢u dé chi bao sb cua cac anh tham

chiéu trong danh muc. Ltrp_in_slice header_flag[ listldx ][ rplsIdx ] duoc st dung
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dugc chi bao xem thong tin byte it quan trong nhét (Least Significant Byte, viét tat [a
LSB) dugc bao hi¢u trong doan dau lat hay khong. Néu anh tham chiéu hién tai khong
phai anh tham chiéu gitra céc 16p, thi st_ref pic_flag[ listldx ][ rplsldx ][ i ] dé chi bao
xem n6 12 anh tham chiéu dai han hay khong. Néur né 1a anh tham chiéu ngén han, thi
thong tin POC (abs_delta_poc st va strp_entry_sign_flag) duoc béo hiéu. Néu
ltrp_in_slice header flag] listldx ][ rplsldx ] 1a khong, thi

rpls_poc lIsb It[ listldx ][ rplsldx ][ j++ ] dugc sir dung dé dugc dan ra thong tin LSB
ctia anh tham chiéu hién tai. Bit quan trong nhat (Most Significant Bit, viét tit 1a MSB)
¢6 thé dugc dan ra truc tiép, hodc dugce dan ra dya vao thong tin

(delta_poc msb_present flag[i][j]va delta poc_msb_cycle It[i ][] ]) trong doan

dau lat.
Quy trinh gidi ma doi véi cac cau tric danh muc dnh tham chiéu

Quy trinh nay duogc dan ra & dau cla quy trinh gidi ma doi véi moi 1at clia anh

khong IDR.

Cé4c anh tham chiéu duogc dinh dia chi qua cac chi s6 tham chiéu. Chi s6 tham chiéu
1a chi sb trong danh muc anh tham chiéu. Khi giai ma 14t I, khong c6 danh muc dnh tham
chiéu duoc sir dung trong viéc gidi ma cia dit liéu lat. Khi giai ma lat P, chi danh muc
anh tham chiéu 0 (nghia 13, RefPicList[ 0 ]), dugc st dung trong vi¢c gidi ma cia dix
lidu 14t. Khi giai ma 14t B, ca danh muc anh tham chiéu 0 va danh muc anh tham chiéu
1 (nghia 13, RefPicList[ 1 ]) dugc st dung trong viéc giai ma cta dit lidu lat.

O déu cna quy trinh gidi ma dbi vii mdi 14t ciia anh khong IDR, cac danh muc anh
tham chiéu RefPicList[ 0 ] va RefPicList[ 1 ] dugc dan ra. Cac danh muc anh tham chiéu
duoc sir dung trong viéc danh dAu ctia cac anh tham chiéu nhu duge dinh rd trong khoan
8.3.3 hodc trong viéc giai ma cta dir liéu lat.

Luu y 1 — D&i vé6i 14t T cha anh khong IDR ma khéng phai 14t thir nhat cia anh,
RefPicList[ 0 ] va RefPicList[ 1 ] co thé dugc dan ra dbi v6i muc dich kiém tra su
phu hgp cta dong bit, nhung su din ra cua ching 12 khong can thiét dbi voi viec giai

ma cua anh hién tai hodc cac anh theo sau anh hién tai theo thir tw giai ma. Doi voi
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14t P ma khong phai 14t thir nhit ctia anh, RefPicList[ 1] c6 thé dugc dan ra dbi véi
muc dich kiém tra sy phi hop cta dong bit, nhung sur dAn ra ctia n6 1a khong can thiét
dbi vai viee giai ma cia anh hién tai hodc cic anh theo sau anh hién tai theo thir tu
giai ma.
Céac danh muc &nh tham chiéu RefPicList[ 0 ] va RefPicList[ 1 ], cac ty s6 mé rong anh
tham chiéu RefPicScale[1][j ][ 0 ] va RefPicScale[ i ][ j ][ 1 ], va cac c& dugc m& rong
anh tham chiéu RefPicIsScaled[ 0 ] va RefPicIsScaled[ 1 ] dugc xay dung nhu sau:
for(i=0;1<2;i++) {
for(j =0, k=0, pocBase = PicOrderCntVal; j <
num_ref entries[ i ][ RplsIdx[i] ]; j*+) {
if( linter layer ref pic flag[ i ][ Rplsldx[i]][j]) {
if( st_ref pic_flag[ i ][ Rplsldx[i]][j]) {
RefPicPocList[ i ][] ] =
pocBase — DeltaPocValSt[ i ][ RplsIdx[i] ][] ]
if( there is a reference picture picA in the DPB with the same
nuh layer id as the current picture
and PicOrderCntVal equal to RefPicPocList[i][j])
RefPicList[ i ][ j ] = picA

else
RefPicList[ i ][ j ] = "no reference picture" (200)
pocBase = RefPicPocList[ 1 ][] ]
} else {

if( !delta poc_msb cycle It[i][k]) {
if( there is a reference picA in the DPB with the same nuh_layer_id
as the current picture and
PicOrderCntVal & ( MaxPicOrderCntLsb — 1) equal to
PocLsbLt[i][k])
RefPicList[ i ][ j | = picA

else
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RefPicList[ i ][ j ] = "no reference picture"
RefPicLtPocList[ i ][ j ] = PocLsbLt[1][ k ]
} else {
if( there is a reference picA in the DPB with the same nuh_layer id
as the current picture and
PicOrderCntVal equal to FullPocLt[i ][k ])
RefPicList[ i ][ j | = picA
else
RefPicList[ i ][ j ] = "no reference picture"
RefPicLtPocList[ i ][ j ] = FullPocLt[ i ][ k ]
)

k++
}
} else {
layerldx =
DirectRefLayerldx[ GeneralLayerldx[ nuh_layer_id ] ][ ilrp_idx[ i ][ RplsIdx ][ j
11
refPicLayerld = vps_layer id[ layerldx ]
if( there is a reference picture picA in the DPB with nuh_layer id equal
to refPicLayerld and
the same PicOrderCntVal as the current picture )
RefPicList[ 1 ][ j ] = picA
else
RefPicList[ i ][ j ] = "no reference picture"
}
fRefWidth is set equal to PicOutputWidthL of the reference picture
RefPicList[ i ][ j ] in luma samples
fRefHeight is set equal to PicOutputHeightL of the reference picture
RefPicList[ i ][ j ] in luma samples
RefPicScale[i][j ][0 ]=
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( ( fRefWidth << 14 )+ ( PicOutputWidthL. >> 1))/ PicOutputWidthL
RefPicScale[ i ][j][1]=

( ( fRefHeight << 14 )+ ( PicOutputHeightL. >> 1))/ PicOutputHeightL
RefPicIsScaled[i][j]=( RefPicScale[i][j][0] != (1 << 14))

(RefPicScale[i][j][1] != (1 << 14))

}

D6i v6i mbi i béng 0 hodc 1, cac muc nhap NumRefldxActive[ i ] thir nhét trong
RefPicList[ i ] duoc d& cap dén 1a cic muc nhap hoat dong trong RefPicList[ i ], va cac
muc nhap khac trong RefPicList[ i ] dugc dé cap dén 14 cac muc nhap khong hoat dong
trong RefPicList[ 1 ].

Luu y 2 —C6 kha ndng 1a anh cu thé dugc d& cip dén boi cid muc nhép trong
RefPicList[ 0 ] va muc nhap trong RefPicList[ 1 ]. Ciing c6 kha néng la anh cu thé
duoc dé cap dén boi nhidu hon mot muc nhap trong RefPicList[ 0 ] hogc boi nhicu

hon mdt muc nhép trong RefPicList[ 1 ].

Luu y 3 — c4c muc nhap hoat dong trong RefPicList[ 0 ] va cac muc nhap hoat dong
trong RefPicList[ 1 ] tham chiéu chung t6i tit ca cac dnh tham chidu ma c6 thé dugc
st dung ddi voi dy doan lién két ctia anh hién tai va mot hodc nhiéu anh ma theo sau
anh hién tai theo tht tu giai ma. Cdc muc nhap khong hoat dong trong RefPicList[ 0 ]
va cac muc nhap khong hoat dong trong RefPicList[ 1 ] tham chiéu chung t6i tat ca
c4c anh tham chiéu ma khong duoc sir dung ddi voi du doan lién két ca anh hién tai
nhung c6 thé duge st dung trong du doén lién két ddi v6i mot hodc nhiu anh ma
theo sau anh hién tai theo thir ty gidi ma.

Luu y4-Co thé c6 modt hoic nhiéu muc nhip trong RefPicList[ 0] hodc
RefPicList[ 1 ] ma bang “no reference picture (khong c6 anh tham chiéu)” boi vi céc
anh tuong ung 1a khong c6 mit trong DPB. Mbi muc nhap khong hoat dong trong

RefPicList[ 0 ] hodc RefPicList[ 0 ] ma bang “no reference picture” s& dugc bo qua.
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Tbn that anh khong mong mubn s& duge suy ra ddi v6i mdi muc nhp hoat dong trong

RefPicList[ 0 ] hodc RefPicList[ 1 ] ma bang “no reference picture”.

D6 1a yéu cau vé su pht hop dong bit ma céc rang budc sau ddy 4p dung:

— DPbi v6i mdi i bang 0 hodc 1, num_ref entries[ i ][ RplsIdx[ i ] ] s& khong nho

hon NumRefldxActive[ i ].

—  Anh dugc dé cap dén boi mbi muc nhap hoat dong trong RefPicList[ 0 ] hodc
RefPicList[ 1] s& c6 mit trong DPB va s& c6 Temporalld nho hon hodc bang
Temporalld cta anh hién tai.

— Anh dugc dé cap dén boi mdi muc nhap trong RefPicList[ 0] hodc
RefPicList[ 1 ] s& khong phai anh hién tai va s& c6 non_reference picture_flag
bing 0.

— Muc nhap STRP trong RefPicList[ 0 ] hodc RefPicList[ 1] cua lat cia anh va
muc nhap LTRP trong RefPicList[ 0 ] hoac RefPicList[ 1 ] cua lat gidng nhau
hoic 14t khac nhau cia cung anh s& khong tham chiéu t6i anh giéng nhau.

— S&khong c6 muc nhap LTRP trong RefPicList[ 0 ] hodc RefPicList[ 1 ] trong do

d6 chénh 1éch giira PicOrderCntVal cia anh hién tai va PicOrderCntVal cua anh

dugc dé cap dén boi muc nhap 16n hon hoac bang 2%*.

—  Pé setOfRefPics 1a tap hgp cua cac anh duy nhét duge dé cap dén boi tit ca cac
muc nhép trong RefPicList[ 0 ] ma c6 nuh_layer_id gidng nhu anh hién tai va tt
ca cac muc nhap trong RefPicList[ 1 ] ma c6 nuh_layer id gidng nhur anh hién
tai. SO cua cac anh trong setOfRefPics s&€ nho hon hodc bang
MaxDecPicBuffMinus1 va setOfRefPics sé& 1a giéng nhau d6i v6i tat ca cac lat

cua anh.
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Khi anh hién tai 1a anh STSA, s& khoéng c¢6 muc nhdp hoat dong trong
RefPicList[ 0 ] hodc RefPicList[ 1 ] ma c6 Temporalld bing Temporalld ctia 4nh
hién tai.

Khi anh hién tai 12 4nh ma theo sau, theo thtr ty gidi mi, STSA anh ma co
Temporalld bing Temporalld ctia &anh hién tai, s& khong c6 anh ma co
Temporalld béng Temporalld cta anh hién tai dugc bao gém nhu muc nhap hoat
dong trong RefPicList[ 0 ] hodc RefPicList[ 1 ] ma ding truée STSA anh theo
thir tu gidi ma.

Khi 4nh hién tai 1a anh CRA, s& khong c6 anh dugc dé cap dén béi muc nhap
trong RefPicList[ 0 ] hodc RefPicList[ 1 ] ma ding trude, theo thir tu d4u ra hodc
thi tu giai ma, bt ky anh IRAP dung trude theo thir tur giai ma (khi 6 mét).
Khi anh hién tai 1a anh ké tiép, s& khong c6 anh dwgc dé cap dén boi muc nhép
hoat dong trong RefPicList[ 0 ] hodc RefPicList[ 1 ] ma da dugc tao ra boi quy
trinh giai ma dé tao ra cac anh tham chiéu khong kha dung d6i voi anh IRAP
duoc két hop véi anh hién tai.

Khi anh hién tai 12 anh ké tiép ma theo sau, theo ca thir tw giai ma va thi tw déu
ra, moOt hoac nhiéu anh dan dau duogc két hop voi cung anh IRAP, néu co, s&
khong c6 anh dugc dé cap dén boi muc nhdp trong RefPicList[ 0] hodc
RefPicList[ 1 ] ma da dugc tao ra bdi quy trinh giai ma dé tao ra cac anh tham
chiéu khong kha dung dbi voi anh IRAP duge két hop voi anh hién tai.

Khi anh hién tai 1a anh diém khoi phuc hodc anh ma theo sau anh diém khoi phuc
theo th tw diu ra, s& khong c¢6 muc nhdp trong RefPicList[ 0] hodc

RefPicList[ 1 ] ma chira &nh ma da dugc tao ra boi quy trinh giai ma dé tao ra cac

4nh tham chiéu khong kha dung d6i v6i anh GDR ctia anh diém khdi phuyc.
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Khi anh hién tai 12 anh ké tiép, s& khong c6 anh dugc dé cap dén béi muc nhap
hoat dong trong RefPicList[ 0 ] hodc RefPicList[ 1 ] ma dung trudc anh IRAP
duoc két hop theo thir tu dau ra hodc tht tu giai ma.
Khi 4nh hién tai 13 anh ké tiép ma theo sau, theo ca thir tw gii ma va thi ty dau
ra, mot hoac nhiéu anh din dau duogc két hop véi cung anh IRAP, néu co, s&
khong c6 anh duoc dé cap dén boi muc nhdp trong RefPicList[ 0] hodc
RefPicList[ 1 ] ma dung trude anh IRAP dugc két hop theo thir tu dau ra hoic
thir tu giai ma.
Khi anh hién tai 1a anh RADL, s& khéng c6 muc nhap hoat dong trong
RefPicList[ 0 ] hodc RefPicList[ 1 ] ma la bét ky trong s6 sau dy:

o AnhRASL

o Anh ma d3 dugc tao ra bdi quy trinh giai ma dé tao ra cdc anh tham chiéu

khong kha dung
o Anh ma ding truéc anh IRAP duge két hop theo thit tw giai ma

Anh dugc d& cép dén boi m&i muc nhap ILRP trong RefPicList[ 0] hodc
RefPicList[ 1 ] cua lat ctia 4nh hién tai s& 1a trong cung AU nhu dnh hién tai.

| Anh duoc dé cap dén boi mdi muc nhap ILRP trong RefPicList[ 0 ] hodc
RefPicList[ 1 ] ctia lat ctia anh hién tai s& c6 mét trong DPB va s€ c6 nuh_layer id
nhé hon nuh _layer id cta anh hién tai.
M&bi muc nhép ILRP trong RefPicList[ 0 ] hodc RefPicList[ 1 | cua lat s€ la muc
nhap hoat dong.

Sau khi cac RPL duogc xay dung, quy trinh danh diu nhu sau:

Quy trinh giai ma dung cho viéc danh ddu anh tham chiéu

Quy trinh nay duoc dan ra mdt 1an trén moi anh, sau khi giai ma doan dau lat va

quy trinh giai ma d6i véi cAu tric danh muc anh tham chiéu cho 14t nhu dwoc dinh 13
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trong khoan 8.3.2, nhung trudce khi giai ma dit liéu 1at. Quy trinh nay co thé dan dén mot
hoac nhiéu 4nh tham chiéu trong DPB dugc danh diu 13 "viéc tham chiéu khong dugc
str dung" hodc "duogc st dung cho viéc tham chiéu 1au dai".

Anh dugc giai ma trong DPB ¢6 thé dugc danh d4u 1a "viéc tham chiéu khong dugce
stt dung", "dugc st dung cho viéc tham chiéu ngén han" hodc "dugc st dung cho viéc
tham chiéu 14u dai", nhung chi mdt trong s6 ba muc nay & bat ky thoi diém dua ra trong
sudt thoi gian thao tac clia quy trinh giai mé. Viéc gan mot trong sd céc viéc danh dau
ndy toi toi anh loai bé hoan toan viéc danh diu khéc ctia cac viéc danh diu nay khi c6
thé dugc ap dung. Khi dnh duge @& cap dén nhu dugc danh déu 1a "duoc st dung cho
viéc tham chiéu", didu nay duoc dé cap chung 1a anh duge dénh dau 1a "dugc st dung
cho viéc tham chiéu ngén han" hodc "dugc stt dung cho viéc tham chiéu 1au dai" (nhung
khong phai ca hai).

Céac STRP va cac ILRP dugc nhan dang béi cac tri s6 nuh_layer id va PicOrderCntVal
cia ching. Cac LTRP duogc nhén dang béi cac tri s6 nuh layer id cta ching va

Log2( MaxLtPicOrderCntLsb ) cac LSB ctia cac tri sb PicOrderCntVal cua chung.

Néu anh hién tai 12 anh CLVSS, tit c4 cac anh tham chiéu hién tai trong DPB (néu
¢6) v6i nuh_layer id giéng nhu anh hién tai dugc danh dAu 1a "viéc tham chiéu khong

duoc st dung".
Mat khac, sau day ap dung:

—  Dbi v6i mdi muc nhap LTRP trong RefPicList[ 0 ] hodc RefPicList[ 1 ], khi anh
duoc tham chiéu 12 STRP vé6i nuh_layer id giéng nhu &nh hién tai, anh dugc
danh dau 13 "duoc st dung cho viéc tham chiéu 14au dai".

— MB>bi anh tham chiéu vé6i nuh layer id giéng nhu anh hién tai trong DPB ma
khong dwoc d& cap dén boi muc nhap bit ky trong RefPicList[ 0] hodc
RefPicList[ 1 ] dugc danh diu 1a "viéc tham chiéu khong dugc str dung".

—  DPbi voi mdi muc nhap ILRP trong RefPicList[ 0 ] hodc RefPicList[ 1 |, anh duoc

tham chiéu dugce danh déu 1a "duge sit dung cho viéc tham chiéu 1au dai"
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Dugc phép c6 cac anh IRAP chua dugce ddng bd héa qua céc 16p. Dé hd tro thiét
ké nay, c4c anh IRAP va khong phai IRAP hdn hop nim trong AU, véi thiét ké POC

sau day.

Dbi véi cac 16p doc 1ap, st dung viéc bao hiéu theo chu ky POC MSB. Trong
SPS, ¢6 co dé diéu chinh xem doan d4u anh c¢6 ph_poc_msb_cycle present_flag, va do
dai trong SPS hay khong. Khi ph_poc_msb_cycle_present flag bang 1, chu ky POC
MSB, u(v) dugc 1ap mi, duge bao hiéu trong doan d4u anh. Khi chu ky POC MSB la
¢6 mat, POC MSB cua 4nh dugc thiét dat t6i poc_msb_cycle * MaxPicOrderCntLsb

Déi véi cac 16p phu thudc, néu c6 anh picA trong cing AU trong 16p tham chiéu
cta 16p hién tai, POC dugc dan ra 1a béng POC cua piA va céc tri s6 POC LSB dugc
yéu cau dugc cin thang gitta cdc 16p. Mt khac, quy trinh din ra POC hién tai ap dung.

seq parameter set rbsp() { Ky hiéu
mo ta
sps_decoding_parameter set_id u(4)
sps_video parameter_set_id u(4)
chroma format idc u(2)

if( chroma_format idc ==3)

separate_colour plane flag u(l)
bit depth minus8 ue(v)
sps_poc_msb_{flag u(l)

if( sps_poc_msb flag)

poc_msb_len minusl ue(v)
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bit depth minus8 dinh rd do sdu bit cua cac mau cia cac mang do choi va sac do,
BitDepth, va tri s cia dich vi khoang thong sO lwgng tir hoa do chéi va sac do,

QpBdOffset, nhu sau:
BitDepth =8 + bit depth_minus8 (45)
QpBdOffset = 6 * bit_depth_minus8 (46)
bit depth minus8 s€ nim trong khoang tir 0 dén 8.

sps_decoding parameter set id, khi 1én hon 0, dinh 13 tri s6 cua
dps_decoding parameter set id dbi v6i DPS dugc dé cip dén boi SPS. Khi
sps_decoding_parameter set_id bang 0, SPS khong tham chiéu t6i DPS va khong c¢6
DPS dugc d& cip dén khi gidi md mdi CLVS tham chiéu t6i SPS. Tri s6 cla
sps_decodingj_parameter_set_id s& 1a nhw nhau trong tét ca cac SPS ma duge dé cap dén

béi cac anh duoc 14p ma trong dong bit.

sps_video parameter set id, khi 16n hon 0, dinh rd tri s6 cla

vps_video parameter_set_id d6i v6i VPS duoc d& cap dén boi SPS.

Khi sps_video_ parameter_set_id bang 0, sau day ap dung:

—  SPS khong tham chiéu t6i VPS.

—  Khong c6 VPS duge dé cap dén khi giai ma mdi CLVS tham chiéu t6i SPS.
—  Trisb ctia vps_max_layers minusl duoc suy ra la bang 0.

— CVS sé& chira chi mot 16p (nghia la, tat ca bp VCL NAL trong CVS s& c6 cung tri sd

cua nuh layer id).
— Tri s cta GeneralLayerIdx[ nuh_layer id ] dugc suy ra la bang 0.

—  Tri s6 cua vps_independent layer flag[ GeneralLayerIdx[ nuh layer id ] dugc

suy ra la bang 1.

Khi vps_independent layer flag[ GeneralLayerldx[ nuh layer id ] ] bang 1, SPS duoc
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d& cap dén boi CLVS véi tri s6 cu thé nuh_layer_id nuhLayerld s& c6 nuh_layer_id bing
nuhLayerld.

chroma_format_idc dinh rd viéc 1ay mau sac do lién quan dén viéc lay méu d6 chéi nhu

duogc dinh 13 trong khoan 6.2.

separate_colour_plane_flag bang 1 dinh ro rang ba thanh phan mau sic cta dinh dang
sic do 4:4:4 dugc 1ap ma mot cach riéng biét. Separate_colour plane_flag bang 0 dinh
3 ring cac thanh phin mau sic khong duoc l4p md modt cach rieng biét. Khi
separate_colour plane flag khong c6 miat, n6 dugc suy ra la bang 0. Khi
separate_colour plane flag bang 1, anh duoc lap ma gbm c6 ba thanh phéan riéng biét,
mdi trong s6 do gém ¢6 cac mau duge 14p ma cua mot mat phéng mau (Y, Cb, hodc Cr)
va st dung ct phép 1ap ma don sic. Trong trudng hop nay, mdi mat phang mau duge
két hop véi tri s6 colour plane_id cu theé.
Luu ¥ 1 —Khong c6 sy phu thudc trong cac quy trinh gidi mé gifra cac mat phing
mau c6 céc tri s6 colour plane_id khac nhau. Vi du, quy trinh giai ma cua anh don
sdc v&i mot tri sb cua colour plane id khong st dung dit liéu bét ky tir cdc anh don
sdc ¢6 céc tri s6 khac nhau ctia colour plane id dbi vé6i du doan lién két.
Tuy thude vao tri s6 ctia separate_colour plane_flag, tri s6 cua bién ChromaArrayType
dugc gan nhu sau:
— Néu separate_colour plane_flag bang 0, ChromaArrayType dugc thiét dat bang
chroma format idc.
— Mt khéc (separate_colour plane_flag bang 1), ChromaArrayType duoc thiét dat
bang 0.
Y nghia ciia chroma_format_idc va separate_colour plane_flag dugc su dung dé

chi bao dinh dang sdc do:
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chroma_format i | separate_colour plane f| Dinh dang sic | SubWidth | SubHeight
dc lag do C C
0 0 Pon sic 1 1
1 0 4:2:0 2 2
2 0 4:2:2 2 1
3 0 4:4:4 1 1
3 1 4:4:4 1 1

sps_poc_msb_flag bing 1 dinh 10 rang thanh  phin ci  phédp
ph_poc msb cycle present flag 1la c¢6 mit trong cic PH tham chiéu toi SPS.
Sps _poc _msb_flag bing O dinh 13 rang  thanh phan ci  phép
ph_poc_msb cycle present_flag la khong c6 mit trong cac PH tham chiéu t6i SPS.

poc_msb_len minusl cdng 1 dinh ro d6 dai, trong cdc bit, cia cac thanh phan ct phép
poc_msb val, khi c¢6 mat trong cidc PH tham chidu t6i SPS. Tri sd cua
poc_msb len minusl s& nam trong khoang tur 0 dén

32 —log2 max pic_order cnt Isb_minus4 — 5.

Picture header rbsp() {

ph_pic_parameter set_id

if( sps_poc_msb flag) {

ph poc_msb present flag

if( ph_poc_msb_present flag )

poc_msb val
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ph poc_msb present flag bang 1 dinh ro rang thanh phén ci phip poc_msb_val 1a c6
mit trong PH. Ph_poc msb_present flag bing 0 dinh rd rang thanh phan ca phép
poc_msb val la khong co mat trong PH. Khi
vps_independent layer flag[ GeneralLayerldx[ nuh_layer id ] ] bang 0 va c6 4nh trong
AU hién tai trong 16p tham chiéu cua 16p hién tai, tri s6 ciia ph_poc_msb_present_flag
s& bang 0.

poc_msb_val dinh 5 tri s6 POC MSB ciia anh hién tai. Do dai ctia thanh phan ca phap

poc_msb val la poc_msb_len_minusl + 1 bit.
Duéi day 1a sw dén ra POC (s6 dém th tw anh) ctia anh hién tai
Quy trinh giai ma ddi véi sb dém thi tw anh
Pau ra cla quy trinh nay 1a PicOrderCntVal, s6 dém thi tu anh cia anh hién tai.

Mbi anh duoc 1ap ma dwoc két hop véi bién sb dém tht tu anh, duoc bicu thi la

PicOrderCntVal.

Néu vps_independent layer flag[ GeneralLayerldx[ nuh_layer id ] ] bang 0 va c6 anh
picA trong AU hién tai trong 16p tham chiéu cta 16p hién tai, PicOrderCntVal dugc dan
ra 12 bang PicOrderCntVal ctia picA, va tri s6 cuiaslice pic_order cnt Isb s& 1a nhu nhau
tAt ca céc bp VCL NAL cta AU hién tai. Mat khac, PicOrderCntVal cia anh hién tai

duoc dan ra nhu duoc dinh o dudi day.

Khi ph_poc_msb_present_flag bing 0 va anh hién tai khong phai anh CLVSS, c4c bién
prevPicOrderCntLsb va prevPicOrderCntMsb dugc dan ra nhu sau:

— Let prevTidOPic 1a anh tru¢c d6 theo thir tu gidi md ma c6 nuh_layer_id bang
nuh layer id cua anh hién tai va Temporalld bang 0 va ma khong phai anh RADL
hodc RASL.

— Bién prevPicOrderCntLsb dugc thiét dat bang slice pic_order cnt Isb cua

prevTidOPic.
— Bién prevPicOrderCntMsb dugc thiét dat bang PicOrderCntMsb cua prevTidOPic.

Bién PicOrderCntMsb cua anh hién tai dugc dan ra nhu sau:
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— Néu ph poc msb present flag bang 1, PicOrderCntMsb dugc thiét dat bang
poc_msb_val * MaxPicOrderCntLsb.

— Mat khac (ph_poc msb_present_flag bang 0), néu anh hién tai 1& anh CLVSS,
PicOrderCntMsb duoc thiét dit bang 0.

— Mit khac, PicOrderCntMsb duoc dan ra nhu sau:

if( ( slice pic_order cnt lsb < prevPicOrderCntLsb ) &&
( ( prevPicOrderCntLsb — slice_pic_order_cnt Isb ) >=(
MaxPicOrderCntLsb /2) ) )
PicOrderCntMsb = prevPicOrderCntMsb + MaxPicOrderCntLsb (196)
else if( (slice pic_order cnt Isb > prevPicOrderCntLsb ) &&
((slice pic_order cnt Isb — prevPicOrderCntLsb ) > (
MaxPicOrderCntLsb/2) ) )

PicOrderCntMsb = prevPicOrderCntMsb — MaxPicOrderCntLsb

else

PicOrderCntMsb = prevPicOrderCntMsb
PicOrderCntVal dugc dan ra nhu sau:
PicOrderCntVal = PicOrderCntMsb + slice pic_order_cnt Isb (197)

Luu y1- T4t ca CLVSS céac anh trong d6 poc msb val khong c6 mit s€ co
PicOrderCntVal bang slice pic_order cnt Isb vi d6i voi cac anh PicOrderCntMsb d6
duoc thiét dat bang 0.

Tri sé cia PicOrderCntVal s& ndm trong khoang tir —2°! dén 23! — 1.

Trong mot CVS, céc tri 36 PicOrderCntVal d6i v6i bét ky hai anh dugc 1ap ma véi cing

tri 6 cia nuh_layer id s& khong gidng nhau.
T4t ca cac anh trong AU cu thé bét ky s& c6 clng tri s6 ctia PicOrderCntVal.
Chire ning PicOrderCnt( picX ) dugc dinh rd nhu sau:

PicOrderCnt( picX ) = PicOrderCntVal cta anh picX (198)
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Chure ning DiffPicOrderCnt( picA, picB ) dugc dinh rd nhu sau:

DiffPicOrderCnt( picA, picB ) = PicOrderCnt( picA ) — PicOrderCnt( picB
) (199)

Dong bit s€ khong chira dit liéu ma dAn dén céc tri s6 cua DiffPicOrderCnt( picA, picB )

duogc sit dung trong quy trinh gii ma ma khong ndm trong khoang tir —2' dén 25— 1.

Luuy?2-— D& X 12 4nh hién tai va Y va Z 1a hai anh khac trong cing CVS, Y va Z duoc
xét dén 1a trong cing chiéu thtr tu diu ra tir X khi ca DiffPicOrderCnt( X, Y ) va
DiffPicOrderCnt( X, Z ) 1a dwong hodc déu 14 am.

Rang budc cia sps_poc_msb_{flag

Co sps_poc_msb_{flag dugc sir dung dé didu khién xem co

ph_poc_msb cycle present_flag s&€ dugc bidu dién trong doan dau anh. Trong khi,
tron cac anh khong phai IRAP va IRAP nim trong AU khéng can cho phép trong kich
ban da 16p. Vi vay, n6 khong can biéu dién ph_poc_msb cycle present_flag trong kich
ban 1ap ma 16p don. Vi vay, tri sb cia sps_poc_msb_flag c6 thé bi rang budc 1a 0 trong

kich ban lap ma 16p don.

1.2 rang budc ctia chroma_format_idc, separate_colour_plane flag, bit depth _minusg,
quy trinh bu chuyén dong hién tai c6 thé dugc sir dung trong du doan lién 16p, nhung
n6 ¢6 thé khong duge sir dung khi 16p khéac nhau ¢6 dinh dang khac nhau (gidng nhur
13, chroma format_idc, separate_colour_plane_flag, bit depth _minus8),

Puoc dé xuit dé rang budc tri s6 ctia sps_poc_msb_flag s& bang 0 trong kich ban 1ap
ma da 16p.

Pugc dé xuét dé rang budc du doan lién 16p chi co thé duoc str dung khi anh hién tai
trong 16p hién tai va anh tham chiéu trong 16p tham chiéu c6 cung dinh dang.

Co sps_poc_msb_flag dugc sir dung dé diéu khién xem c&

ph_poc _msb cycle present_flag s&€ duogc bidu dién trong doan dau anh hay khong.
Trong khi, tron cac anh khong phai IRAP va IRAP nam trong AU khong can cho phép
trong kich ban da 16p. Vi vay, n6 khong can biéu dién ph_poc_msb_cycle present flag
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trong kich ban 14p ma 16p don. Vi vy, tri s6 ctia sps_poc_msb_flag c6 thé duoc rang

budc 1a 0 trong kich ban 1a4p ma 16p don

Phuong an thu nhéit [rang budc ciia sps_poc msb_flag]

Y nghia ctia sps_poc_msb_flag c6 thé dugc bién dbi giéng nhu sau:

sps_poc_msb_flag bing 1 dinh 1d rang  thanh phin ci  phép
ph_poc_msb cycle present flag 14 c6 mit trong cac PH tham chiéu téi SPS.
Sps_poc_msb_flag bing 0 dinh 10 rang  thanh phan ci  phap
ph_poc_msb cycle present_flag la khong c6 mit trong cac PH tham chiéu toi SPS. Khi

vps_max_layers minusl bang 0, tri s6 cia sps_poc_msb_flag s& bang 0.
Phuong an thtr hai [rang budc cua dinh dang]
Rang budc dudi day s€ dugc bd sung trong ban mo ta:

vps_direct_ref layer flag[i][] ] bing 0 dinh 15 rang 16p c6 chi s6 j 1a khong phai 16p
tham chiéu truc tiép d6i véi 16p c6 chi s6 1. vps direct ref layer flag [1][]] bang 1
dinh 5 ring 16p co chi s6 j 1a 16p tham chiéu truc tiép ddi v6i 16p 6 chi sb i. Khi
vps_direct ref layer flag[i][j] khong co mat d6i v6i i va j nam khoang tir 0 dén
vps_max_layers minusl, n6 duoc suy rala bang 0. Khi vps_independent_layer_flag[ i ]
bang 0, s& 6 it nhat mot tri s& cia j ndm trong khoang tir 0 déni— 1, sao cho tri s ctia

vps_direct ref layer flag[i][]] bang 1.

Cac bién NumDirectRefLayers[ i ], DirectReflLayerIdx[i][ d ], NumRefLayers[1],
RefLayerldx[ i ][ r ], va LayerUsedAsRefLayerFlag][ j | duoc dan ra nhu sau:

for(i=0;1<=vps_max layers minusl; i++) {

for(j=0;j <=vps max_layers_minusl; j++) {
dependencyFlag[ i ][ j 1= vps_direct_ref layer flag[i][] ]
for(k=0; k<i; k++)

if( vps_direct ref layer flag[i][ k] && dependencyFlag[k][j])
dependencyFlag[i][j]=1
}
LayerUsedAsRefLayerFlag[i]=0
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}
for(i=0;i<=vps max layers_minusl; i++) {
for(j=0,d=0,r=0;j <=vps_max_layers_minusl; j++) { (37)
if( direét_ref_layer_ﬂag[ il[jD){
DirectRefLayerldx[ i |[ d++]=]
LayerUsedAsReflLayerFlag[ j ] =1
b
if( dependencyFlag[i][j])
RefLayerldx[i ][ r++]=]
}
NumbDirectReflLayers[ 1] =d
NumRefLayers[i] =1
}

Bién GeneralLayerldx[i], dinh rd chi s6 16p cta 16p c6 nuh layer id bang

vps_layer id[ i ], dugc din ra nhu sau:

for(i=10;i<=vps_max layers minusl; i++

) (38)
GeneralLayerldx[ vps layer id[i]]=1

Tuy chon rang budc A:

Néu 16p hién tai 12 16p phu thudc, video trong 16p hién tai s€ co cung chroma format idc

v6i video trong 16p tham chiéu.

Ngoai ra, c6 thé noi rang du doan 16p lién két chi co thé dugc sir dung khi video trong

16p hién tai s& ¢6 cung chroma_format_idc v6i video trong 16p tham chiéu.

Tuy chon rang budc B:

Néu 16p hién tai 1a 16p phu thudc, video trong 16p hién tai s& c6 cung

separate_colour plane flag véi video trong 16p tham chiéu.

Ngoai ra, c6 thé néi rang du doan 16p lién két chi c6 thé dugc sir dung khi video trong

16p hién tai s& c6 cung separate_colour_plane_flag véi video trong 16p tham chiéu.
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Tuy chon rang budc C:

Néu 16p hién tai 1a 16p phu thudc, video trong 16p hién tai s& c6 cung bit depth minus8

v6i video trong 16p tham chiéu.

Ngoai ra, ¢6 thé noi rang du doan 16p lién két chi co thé dugc sir dung khi video trong

16p hién tai s& c6 cung bit_depth_minus8 véi video trong 16p tham chiéu.
Tuy chon A, B ,C ¢6 thé dugc két hop:
Gidng nhu tlty chon A+ B:

Néu 16p hién tai 14 16p phu thudc, video trong 16p hién tai s&€ c6 cung chroma format idc,

separate_colour plane_flag v6i video trong 16p tham chiéu.

Ngoai ra, ¢ thé néi rang du doén 16p lién két chi c6 thé duge st dung khi video trong
16p hién tai s& c6 ciing chroma_format_idc, separate_colour_plane_flag voi video trong

16p tham chiéu
Gidng nhu tity chon A+ B+C

Néu 16p hién tai 1a 16p phu thudc, video trong 16p hi¢n tai s& c6 cung chroma format idc,

separate_colour plane flag, bit_depth_minus8 véi video trong 16p tham chiéu.

Ngoai ra, c¢6 thé noi rang du doén 16p lién két chi co thé duge st dung khi video trong
16p hién tai s& c6 cung chroma format idc, separate_colour '~ plane flag,

bit_depth_minus8 véi video trong 16p tham chiéu

Phuong an thir ba [rang budc vé dinh dang]

Cac rang budc cling co thé dugc b sung trong cac phuong phéap khac:
8 Quy trinh giai ma

8.1 Quy trinh giai ma chung

8.1.1 Khai quat

PAu vao t6i quy trinh nay 1a dong bit BitstreamToDecode. DAu ra clia quy trinh nay 1a

danh muc cia cac anh dugc giai ma.
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Quy trinh giai ma dugc dinh rd sao cho tAt ca cac bd giai ma ma phu hop v6i mirc va
lugc st duoc dinh rd s€ tao ra ra cdc dnh dau ra duogc giai ma dugc xén giéng hét nhau
vé s6 khi truy xuit quy trinh giai ma dugc két hop v6i lugc st do d6i voi dong bit phu
hop v6i muc va luge stir d6. Quy trinh giai ma bét ky ma tao ra cac anh dau ra dugc giai
ma duoc xén gidng hét véi cac dnh duge tao ra boi quy trinh duge md ta ¢ day (véi tha
tw dau ra hodc thoi diém dua ra chinh x4c, nhu dugc dinh 1) phu hop véi cic yéu cau
quy trinh gidi ma cia ban mo ta nay.

DP6i véi mdi IRAP AU trong dong bit, sau ddy ap dung:

_  NéuAU 1a AU thtr nhét trong dong bit theo thir tw gidi ma, mdi anh 1a anh IDR, hogc
mdi anh 13 anh tht nhét cua 16p ma theo sau bd phdn EOS NAL theo thir tu giai ma,
bién NolncorrectPicOutputFlag dugc thiét dat bang 1.

— Mt khac, néu mot sé phuong tién bén ngoai khéng duge dinh 1 trong ban mo ta
nay 1a kha dung dé thiét dat bién HandleCraAsCvsStartFlag t6i tri s6 d6i véi AU,
HandleCraAsCvsStartFlag duogc thiét dat béng tri s& duogc cung cép béi phuong ti€n
bén ngoai va  NolncorrectPicOutputFlag  dugc thiét dat  bang
HandleCraAsCvsStartFlag.

—  Mit khac, HandleCraAsCvsStartFlag va NoIncorrectPicOutputFlag déu duogc thiét
dat bang 0.

DP6i véi mdi GDR AU trong dong bit, sau day ap dung:

— Néu AU 1a AU dAu tién trong dong bit theo thir tw gidi ma hodc mdi anh 13 anh thi
nhit cia 16p ma theo sau b phin EOS NAL theo thir ty gidi md, bién
NolncorrectPicOutputFlag dugc thiét dat bang 1.

— Mat khéc, néu mot $6 phuong tién bén ngoai khong dugc dinh r6 trong ban mo ta
nay 12 kha dung dé thiét dat bién HandleGdrAsCvsStartFlag t6i tri s6 dbi voi AU,
HandleGdrAsCvsStartFlag dugc thiét dat bang tri s6 dwgc cung cép boi phuong tién

bén ngoai va  NolncorrectPicOutputFlag — dugc thidt dat  bang
HandleGdrAsCvsStartFlag.

— Mt khac, HandleGdrAsCvsStartFlag va NolncorrectPicOutputFlag déu dugc thiét
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dat bang 0.

Luu ¥ — céc thao tac néu trén, doi véi ca cac anh IRAP va GDR cac anh, dugc can

cho viéc nhan dang ctia cac CV'S trong dong bit.

Céc bién TargetOlsIdx, ma nhan dang chi s& OLS cua OLS dich dugc giai ma, va bién
Htid, ma nhan dang 16p cao nhét con theo thoi gian dugc giai ma, dugoe thiét dat boi mot
s6 phuong tién bén ngoai khong dugc dinh rd trong ban mo ta nay. Dong bit
BitstreamToDecode khong chira cac 16p bét ky khac so véi cac 16p duge bao gbm trong

OLS dich va khong bao gdm bd phan NAL bat ky v6i Temporalld 16n hon Htid.

Khoan 8.1.2 dwoc dan ra lip lai d6i v6i mdi anh duoc 1ap ma trong BitstreamToDecode

theo thir tur giai ma.
Tuy chon (OptionA):

Khi BitstreamToDecode chtra nhiéu hon mot 16p, thudce tinh sau cua mdi 16p s& 1a nhu

nhau:

— chroma format idc

— separate_colour plane_flag
Tuy chon B (OptionB)

Khi BitstreamToDecode chtta nhiéu hon mot 16p, thudc tinh sau cia mdi 16p s€ la nhu

nhau:
—  bit_depth minus8
OptionC = OptionA+OptionB

Khi BitstreamToDecode chira nhiéu hon mot 16p, thudc tinh sau cta mdi 16p s& 1a nhu

nhau:
— chroma format idc
— separate_colour plane flag

—  bit_depth minus8
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(1) rang bude tri s6 ctia sps_poc_msb_flag s& bang 0, khi trong kich bén 1ap ma 16p don

dé 1am sach thiét k& cuia viéc dan ra POC.

(2) rang budc dinh dang ctia 16p hién tai va 16p tham chiéu cua du doan lién 16p, dé 1am
don gian thiét ké.

Fig.7 1a Iuu do gian lugc thé hién phuong phép giai ma dong bit video duoc 1ap ma
theo phuong &n cua sang ché, phuong phép c6 thé duoc thuc hién boi may giai ma dong
bit video dugc 1ap ma, nhu dugc minh hoa trén Fig.7, phuwong phap gidi ma dong bit

video duoc 14p ma c¢6 thé bao gdm cac budce tir 701 dén 703 sau day.

$701, thu nhan thanh phan ci phap 16p tham chiéu bang cach phan tach dong bit
video dugc 1ap ma, trong do tri sb cua thanh phén ct phap 16p tham chiéu dinh r6 xem
16p c6 chi s6 k 1 16p tham chiéu tryc tiép d6i voi 16p c6 chi sd i hay khong, trong d6 ca

i va k déu 1a cac s6 nguyén va l6n hon hodc bang 0.

Cu thé 13, 16p 1a chudi 4nh, va cac anh trong chuoi anh chia sé cung ky hiéu nhan

dang 16p hodc chi s 16p.

Cu thé 13, may giai ma dong bit video dugc 14p ma (vi du, bd giai ma dugc thé hién
trén Fig.3) dugc tao cAu hinh dé phan tach dong bit 21 (hodc néi chung 1a dit liéu anh
duoc ma hoa 21) va thue hién, vi dy, giai ma entropi t6i dit liéu anh dugc ma héa 21 dé
thu nhan, vi du, cac hé s duge luong ti hoa 309 vi/hodc céc thong so 14p ma dugc giai
ma (khong duoc thé hién trén Fig.3), vi du, bét ky hodc tat ca trong s6 céc thong sb du
doén lién két (vi dy, chi s6 anh tham chiéu va vecto chuyén dong), thong s6 du doan bén
trong (vi du, chi sb hoac ché do du doan bén trong), cdc thong s6 bién dbi, cac thong s6
luong tr hoa, cac thong s6 bd loc vong lap, thanh phan ct phép 16p tham chiéu, thanh
phan cua phap lién quan dén dinh dang sic do, thanh phan ct phép lién quan dén d6 sau
bit, va/hodc cac thanh phan ct phap khéc. BO phan giai ma entropi 304 c6 thé dugc tao
cAu hinh dé 4p dung céc so dd hoic cac thuat toan gidi ma twong Gmg voi cac so d6 ma
hoa nhu dugc mo ta lién quan dén bod phan ma héa entrdpi 270 ctia bo mé hoa 20. BO
phén giai ma entropi 304 ¢o6 thé con duge tao cdu hinh dé cung cp cac thong s6 du doan

lién két, thong sb6 du doan bén trong va/hodc cc thanh phén ca phap khac t6i bd phén
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ting dung ché dd 360 va cac thong s khéc t6i cac bd phan khéc cla bd gidi ma 30. BO
gidi ma Videq 30 c6 thé thu cac thanh phan cu phidp & mirc lat video va/hodc mirc khéi
video. Ngoai ra hodc nhu su thay thé cho cac 14t va cac thanh phan ct phép tuong ung,
cac nhom manh va/hodc cdc manh va cac thanh phan ct phap twong (mg c6 thé duoc

thu va/hoac duoc str dung.

Theo phuong an, thanh phan ca phép 16p tham chiéu 13 thanh phan ct phap mic
tap hop thong s6 video (VPS), trong d6 VPS duoc ap dung cho 16p c6 chi s6j valdp co
chi sd i.

Theo phuong 4n, thanh phan ct phép 16p tham chiéu c6 thé 1a thanh phan ca phéap
vps_direct_ref layer flag[i][j ] trong bang VPS dugc dan ra & trén.

vps_direct ref layer flag[1][]] bang 0 dinh 15 rang 16p c6 chi s6 j 1a khong phai 16p
tham chiéu truc tiép ddi vé6i 16p c6 chi s6 1. vps_direct ref layer flag [1][]] bang 1
dinh 1o ring 16p ¢6 chi sb j 1a 16p tham chiéu truc tiép dbi v6i 16p c6 chi s6 i. Khi
vps_direct ref layer flag[i][j ] khong c6 mat d6i voi i va j nam khoang tr 0 dén
vps_max_layers minusl, n6 duogc suy rala bang 0. Khi vps_independent layer flag[ i ]
bang 0, s& c6 it nhat mot tri sb cia j trong khoang tir 0 dén i — 1, sao cho tri s6 cua

vps_direct ref layer flag[i][]] bang 1.

Cac bién NumDirectRefLayers[ i ], DirectRefLayerldx[i][ d ], NumRefLayers[ 1],
RefLayerldx[ i ][ r ], va LayerUsedAsRefLayerFlag] j | duoc dan ra nhu sau:

for(i=0;1i<=vps_max layers minusl;i++) {

for(j=0;j <= vps_max_layers_minusl; j++ ) {
dependencyFlag[ i ][ j ] = vps_direct_ref layer flag[i][]]
for(k=0; k <i; k++)

if( vps_direct ref layer flag[i][ k] && dependencyFlag[k][j])
dependencyFlag[i][j]=1
\ .
LayerUsedAsRefLayerFlag[ i | =0
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for(i=0;1i<=vps_max layers_minusl; it++) {
for(j=0,d=0,r=0;j<=vps_max_layers_minusl; j++) { (37)
if( vps_direct ref layer flag[i][j]){
DirectRefLayerldx[ i ][ d++]=]
LayerUsedAsRefLayerFlag[ j ] =1
)
if( dependencyFlag[i][]j])
RefLayerldx[ i ][ r++] =]
}
NumbDirectRefLayers[ 1 ] =d
NumRefLayers[1] =Tt
}
Cu thé 13, vps_direct_ref layer flag [i][j] bing 1 dinh rd rdng 16p c6 chi s6 j 1a
16p tham chiéu truc tiép ddi vai 16p c6 chi sO 1.
$702, xac dinh xem 16p c6 chi sé j 1a 16p tham chiéu ddi v6i 16p ¢6 chi s6 i hay
khong dua vao tri s6 ctia thanh phan ct phap 16p tham chiéu, trong d6 16p c6 chi s6jla

16p tham chiéu d6i véi 16p c6 chi sé k, trong do j 1a s6 nguyén va 16n hon hogc bang 0.

Theo phuong an, trong truong hgp ma tri s§ ctia thanh phan ct phap 16p tham chiéu
dinh 3 16p ¢6 chi s6 k 1a 16p tham chiéu truc tiép ddi voi 16p ¢6 chi sb i, 16p ¢6 chi sd
14 16p tham chiéu déi véi 16p c6 chi s i.

Cu thé 13, lién quan dén 16p tham chiéu, c6 hai loai kich ban: mot 12 16p c6 chi s6
12 16p tham chiéu trye tiép d6i v6i 16p c6 chi s6 B; con lai 1a 16p ¢6 chi s6 1a 16p tham
chiéu gidn tiép d6i v6i 16p c6 chi sé B khi 16p c6 chi s C 1a 16p tham chiéu doi vdi 16p
c6 chi s6 B, 16p c6 chi s6 12 16p tham chiéu déi vé6i 16p ¢6 chi s6 C, va 16p c6 chi s6 1a
khong phai 16p tham chiéu truc tiép ddi véi 16p c6 chi s6 B. Lép tham chiéu bao gébm
16p tham chiéu truc tiép hodc 16p tham chiéu gian tiép. Va 16p 6 chi s6 1a 16p tham
chiéu truc tiép d6i voi 16p c6 chi s6 B nghia 12 16p c6 chi sé bao gom it nhat mot anh
tham chiéu cua anh trong 16p ¢6 chi s6 B. O budc S702, 16p c6 chi s6 j 1 16p tham chiéu

d6i véi 16p co chi sb k, néu tri sd cua thanh phan ct phép 16p tham chiéu dinh 13 rang
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16p c6 chi sé k 1a 16p tham chiéu truc tiép dbi v6i 16p c6 chi s6 i, 16p c6 chi s6 j 12 16p
tham chiéu di voi 16p c6 chi sd i.

S703, trong trudng hop ma diéu kién dugc théa man, du doan anh cia 16p co6 chi
s6 i dua vao 16p c6 chi s j, trong d6 tri s6 ctia thanh phan ct phép lién quan dén dinh
dang sic do dugc 4p dung cho 16p co chi s6 i 1a gidng nhur tri s6 cua thanh phan ct phap
lién quan dén dinh dang sic d6 duge ap dung cho 16p c6 chi s6 j, va trong d6 diéu kién
bao gdm 16p ¢6 chi sb j 14 16p tham chiéu ddi véi 16p c6 chi s i.

Cu thé 13, trong trudng hop ma 16p ¢6 chi s6 j 1a 16p tham chiéu doi v6i 16p c6 chi
sb i, anh cta 16p c6 chi s6 i c6 thé dugc du doan dua vao 16p c6 chi s6 j, va tri sb cua
thanh phéan cu phép lién quan dén dinh dang sic do duge ap dung cho 16p c6 chi s6ila
gidng nhu tri s6 ctia thanh phan ct phép lién quan dén dinh dang sic do duoc &p dung
cho 16p ¢6 chi s6 j.

Cu thé 13, may giai ma dong bit video dugc lap ma (vi dy, b giai ma 30 dugc thé
hién trén Fig.3) duge tao cu hinh dé sir dung dw doan lién két d6i vi anh cla 16p c6
chi s6 i dwa vao 16p c6 chi 56 j, tao ra cic khéi du doan 365 dbi véi khéi video cua lat
video hién tai dya vao cac vecto chuyén dong va céc thanh phan ct phap khéc dugce thu
tir bd phén giai ma entropi 304. DP6i v6i du doan lién két, cac khdi du doan co6 thé dugc
tao ra tir mot trong s6 cc anh tham chiéu ndm trong mot trong sb cac danh muc anh
tham chiéu. B giai ma video 30 co thé cAu truc cac danh muc khung tham chiéu, List 0
va List 1, stt dung cac k¥ thuéat cAu trac mic dinh dya vao cac anh tham chiéu duoc luu
trir trong DPB 330. Piéu giéng nhau hodc twong tu co thé dugc 4p dung cho hodc boi
cac phuong 4n str dung cdc nhém manh (vi dy, cac nhém manh video) va/hoac cac manh
(vi du, cAc manh video) bd sung hodc thay thé cho cac lat (vi du, céc 1at video), vi dy,

video ¢6 thé duoc 14p ma nho st dung cac manh va /hodc cac nhoém manh I, P hodc B.
Cu thé 13, dw doan lién 16p d& cap dén viée sir dung du doan lién két doi v6i anh
ctia 16p 6 chi s6 i dwa vao anh tham chiéu tir 16p c6 chi s6 j.
Theo phuong 4n, thanh phan ct phap lién quan dén dinh dang sac do 1a thanh phén
¢t phap muc tap hop thong s6 chudi (SPS), trong d6 SPS dugc ap dung cho 16p ¢6 chi
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56 j hodc 16p c6 chi s6 i.

Cu thé 13, SPS dugc 4p dung t6i chudi anh, trong khi 16p 1a chudi anh, SPS duoc
ap dung cho 16p c6 chi s6 j hodc 16p c6 chi sO i.

Theo phuong an, thanh phén ct phap lién quan dén dinh dang sfc do c6 thé 1a thanh
phan ct phap chroma_format_idc trong bang SPS dugc dan ra & trén.

chroma format idc dinh rd viéc léy mau sic dd lién quan dén viéc léy mau do choi
nhu dugc dinh rd trong khoan 6.2.

Y nghia ctia chroma_format_idc va separate_colour_plane_flag duoc st dung dé

chi bao dinh dang sdc do:

chroma_format i | separate_colour_plane_f| Dinh dang sic | SubWidth | SubHeight
dc lag do C C
0 0 Don sic 1 1
1 0 4:2:0 2 2
2 0 4:2:2 2 1
3 0 4:4:4 1 1
3 1 4:4:4 1 1

Bang céc tri s6 SubWidthC va SubHeightC dugc din ra tir chroma_format idc

Theo phuong &n cua sang ché, thanh phéan ct phép 16p tham chiéu duoc thu nhan
bang cach phan tach dong bit video dugc 14p ma, trong do tri s6 ctia thanh phén ct phap
16p tham chiéu dinh 13 xem 16p ¢6 chi s6 k 1a 16p tham chiéu tryc tiép doi voi 16p c6 chi
s6 i hay khong, trong d6 caivak du 1a céc sb nguyén va 16n hon hodc bang 0; x4c dinh
xem 16p ¢6 chi s6 j 1a 16p tham chiéu ddi vé6i 16p c6 chi s i hay khong dua vao tri s6
ctia thanh phan ct phap 16p tham chiéu, trong d6 16p ¢6 chi s6 j 1a 16p tham chiéu dbi
v6i 16p c6 chi s k, trong d6 j 1a s6 nguyén va 16n hon hodc bang 0; va trong truong hop
ma diéu kién duoc thoa man, du doan anh ciia 16p c6 chi s6 i dua vao 16p c6 chi s j,
trong do tri s6 ctia thanh phan ct phép lién quan dén dinh dang sic do dugc 4p dung cho

16p ¢6 chisbila gidng nhur tri sb cta thanh phan ct phép lién quan dén dinh dang sic
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do duoc ap dung cho 16p c6 chi s6 j, va trong d6 diéu kién bao gbm 16p c6 chi s6j1a
16p tham chiéu déi véi 16p c6 chi s i, rang budc vé dinh dang ctia 16p hién tai va 16p

tham chiéu cho viéc du doan lién 16p dat dugc, nhd d6 1am cho thiét ké don gian.

Fig.8 1a luu dd gian luge thé hién phuong phéap giai ma dong bit video dugc lap ma
theo phuong 4n cua sang ché, phuong phap c6 thé duoc thuc hién béi may giai ma dong
bit video duge 14p ma, nhu duge minh hoa trén Fig.8, phuong phép gidi ma dong bit

video dugc 1dp ma co thé bao gdm cac budc tir 801 dén 803 sau day.

$801, thu nhan thanh phan ¢t phép 16p tham chiéu bang céch phan tach dong bit
video duoc 1ap m4, trong do tri sd cua thanh phan ca phép 1