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(57) Sang ché @ cap dén phuong phép 14y lam vi du xir Iy video bao gdm thuc
hién bién ddi giita anh cta video bao gdm mot hodc nhiéu anh phu va biéu dién
dong bit ciia video. Biéu dién dong bit tudn theo quy tic dinh dang ma xac dinh
ring thong tin v& anh phu dugc bao gdm trong biéu dién dong bit dua trén it nhit
mot trong: (1) mdt hodc nhiéu vi tri gbc cia anh phu, hodc (2) kich thuéce cia
anh phu. Quy tic dinh dang con x4c dinh ring thong tin vé anh phu dugc dit sau

thong tin v& khéi cdy ma trong biéu dién dong bit.
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Linh vye ki thuit dwoc dé cap

Séang ché dé cip dén cac cong nghé ma hda va gidi ma video va anh.

Tinh trang k§ thuit ciia sing ché
Video sb sit dung luong bing thong 16n nhit mang Internet v cdc mang
truyén thong sb khac. Do sb lugng thiét bi ngudi ding duoc két ndi ¢6 thé nhan

va hién thi video ting, mong doi rang nhu cau sir dung bang thong cho video s6

s& tiép tuc ting.

Ban chit ky thuit ciia sing ché

Céc k¥ thuit dugce néu cbd thé dugc st dung boi bo giai ma hoic bd ma hoa
video hodc anh theo cic phuong an thyc hién ma trong d6 ma hoéa hodc gidi ma
dya trén anh phu dugc thuc hién.

Trong mot khia canh vi duy, sang ché dé cap dén phuong phap xtr 1y video.
Phuong phép bao gdm thyc hién bién dbi giita video bao gdm mét hodc nhidu
anh va biéu di®n dong bit cia video. Biéu didn dong bit dugc yéu ciu dé tuan
theo quy tic dinh dang ma x4c dinh ring mdi anh duoc ma héa dudi dang mot
hozc nhidu l4t, va trong d6 quy tic dinh dang chin cac miu & anh khong duoc
bao phu béi 14t bét ki trong mot hodc nhiéu I4t.

Trong khia canh vi du khéc, sang ché dé cap dén phuong phap xt 1y video.
Phuong phép bao gdm budc xé4c dinh, dbi véi bién ddi gitta dnh cla video va
biéu dién dong bit cta video, cach thirc bdo hiéu thong tin ciia mdt hodc nhiéu
14t trong anh theo quy tic dugc lién két véi sb luong 6 hodc s luong khdi vién
trong anh. Phuong phép ciing bao gdm budc thuc hién bién ddi dua trén viée xéc

dinh.
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Trong khia canh vi du khéc, sang ché @& cap dén phuong phép xt ly video.
Phuong phap bao gdm thyc hién bién ddi gitra anh clia video va biéu dién dong
bit cia video theo quy tic. anh duge ma hoéa trong biéu dién dong bit duéi dang
mot hodc nhidu 14t va quy tic ndy xac dinh liéu hodc cach thirc dia chi cta lat
ctia anh dwgc bao gdm trong biéu dién dong bit.

Trong khia canh vi du khéc, sang ché d& cap dén phuong phép xit 1y video.
Phuong phép bao gdm budc x4c dinh, db6i voi bién dbi gitra anh cta video va
biéu dién dong bit ctia video, liéu phén tir cti phap chi bao hoat dong loc truy
nhép cic mau giita nhiéu khéi vién trong anh dugc kich hoat dugce bao gbm trong
bidu difn dong bit dura trén sé luong 6 hoic s6 luong khéi vién trong anh. Phuong
phép cling bao gém budc thue hién bién dbi dua trén viée x4c dinh.

Trong khia canh vi du khéc, séng ché @& cép dén phuong phap xit ly video.
Phuong phap bao gdm thyc hién bién dbi gitra anh ctia video va biéu dién dong
bit cia video, trong d6 anh bao gdbm mot hodc nhiéu 4nh phuy, va trong d6 sb
lrgng clia mdt hodc nhidu anh phu duge chi bao béi phan tir ¢t phép in biéu dién
dong bit.

Trong khia canh vi du khéc, sang ché @& cap dén phuong phap xir ly video.
Phuong phap bao gdm thuc hién bién dbi gitra anh ctia video bao gbém mot hoic
nhiéu anh phu va biéu din dong bit ciia video. Biéu dién dong bit tuan theo quy
tic dinh dang ma xac dinh rang thong tin vé anh phu duge bao gdm trong biéu
dién dong bit dya trén it nhét mdt trong: (1) mot hodc nhiéu vi tri gbc ctia anh
phuy, hodc (2) kich thuéc cuia anh phu.

Trong khia canh vi du khéc, sang ché d& cap dén phuong phép xir ly video.
Phwong phap bao gdm buéc x4c dinh rang céng cu lay miu lai nh tham chiéu
duoc kich hoat d6i véi bién dbi gitta anh cia video va biéu dién dong bit clia
video do anh dugc phéin chia thanh mét hodc nhiéu anh phu. Phuong phép cling
bao gE‘)m budc thuc hién bién dbi dua trén viée x4c dinh.

Trong khia canh vi du khéc, sing ché @ cap dén phuong phép xu ly video.
Phuong phép bao gdbm buéc thyc hién bién ddi gitta video bao gbm anh video
bao gf‘)m mot hodc nhiéu 4nh phu bao gE‘)m mot hodc nhiéu 14t va biéu dién dong

bit cta video. Biéu dién dong bit tuan theo quy thc dinh dang ma xac dinh ring,
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d6i v6i anh phu va 14t, trong trudng hop ma chi s6 nhén dién anh phu dugc bao
gdm trong tiéu d& ciia l4t, treong dia chi d6i v6i 14t chi bao dia chi cta lat trong
anh phu.

Trong khia canh vi du khéc, sang ché @ cap dén phuong phap xu ly video.
Phuong phép bao gdm budc x4c dinh, d6i vai khéi video trong ving video thir
nhét ctia video, liéu vi tri ma & d6 bo du bao vecto chuyén dong thoi gian dugc
xéc dinh déi voi bién dbi gitta khdi video va biéu dién dong bit cia khéi video
hién tai st dung ché d6 afin nam trong vung video thi hai; va thuc hién bién dbi
dira trén viéc xac dinh.

Trong khia canh vi du khéc, séng ché @ cap dén phuong phap xu Iy video
khéc. Phuong phép bao gbm bude xac dinh, d6i v6i khéi video trong ving video
thir nhét cta video, liéu vi tri ma & &6 miu sé nguyén trong dnh tham chiéu duoc
nap d6i véi bién ddi gitta khéi video va biéu dién dong bit ciia khdi video hién
tai ndm trong ving video thir hai, trong d6 anh tham chiéu khéng dugc st dung
trong qua trinh ndi suy trong khi bién dbi; va thuc hién bién dbi dua trén viéc
xac dinh.

Trong khia canh vi du khdc, sang ché d& cap dén phuong phap xur ly video
khac. Phuong phép bao gdbm budc xac dinh, d6i véi khdi video trong ving video
thir nhat cta video, liéu vi tri ma & d6 gia tri mau do sang duoc tai tao dugc nap
d6i v6i bién dbi gitta khéi video va bidu didn dong bit cia khéi video hién tai
nim trong ving video thi hai; va thuc hién bién dbi dya trén viéc x4c dinh.

Trong khia canh vi du khac, sang ché @ cap dén phuong phap xir ly video
khac. Phuong phép bao gbm bude xé4c dinh, d6i v6i khdi video trong ving video
thir nhét cta video, liéu vi tri ma & d6 phép kiém tra lién quan dén tach, din xuit
chiéu siu hodc bao hiéu c& tach cho khéi video dugc thuc hién trong qué trinh
bién ddi giira khbi video va biéu dién dong bit clia khéi video hién tai nim trong
vung video thir hai; va thyc hién bién dbi dya trén viéc xac dinh.

Trong khia canh vi du khéc, sdng ché d& cap dén phuong phép xu ly video
khac. Phuong phép bao gdm thuc hién bién dbi giita video bao gb6m mot hodc
nhiéu anh video bao gém mot hodc nhidu khéi video, va biéu dién dugc ma hoa

cla video, trong d6 biéu dién dugc ma héa tudn theo yéu cau ca phap mé hoa
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rang phép bién d6i khong s& dung ma hoa/giai ma anh phu va cong cuma héa/giai
ma bién dbi d6 phan gidi dong hodc cong cu ldy mau lai anh tham chiéu trong
don vi video.

Trong khia canh vi du khac, sang ché d& cap dén phuong phép xu ly video
khac. Phuong phap bao gbm thuc hién bién ddi gitra video bao gbm mot hoic
nhiéu anh video bao gém mdt hodc nhiéu khéi video, va biéu dién dugc ma hoa
ctia video, trong d6 bidu dién dugc ma hoa tudn theo yéu cau ¢t phdp ma héa ma
phan tr ca phéap thir nhat subpic_grid idx[i][j] khong lén hon phin tir ¢t phép
thr hai max_subpics_minusl.

Theo khia canh vi du khéc nita, phuong phép néu trén cd thé duoc trién khai
bing thiét bi ma hoa video bao gbm bd xtt 1y.

Theo khia canh vi du khac nira, phuong phép néu trén c6 thé duoc trién khai
bing thiét bi giai ma video bao gdm bd xir ly.

Theo khia canh vi du khéc nita, cac phub'ng phép nay co thé duoc trién khai
& dang lénh bd xt ly thuc thi dugc va duge lwru trit trén vat ghi méy tinh doc
dugec.

Céc khia canh nay, va cdc khia canh khéc con dugc néu trong ban mo ta.

M@ ta vin tit cac hinh vé

Fig.1 1a hinh v€ thé hién vi du vé rang budc ving trong du bdo MV thdi gian
(TMVP) va TMVP khéi phy;

Fig.2 1a hinh v& thé hién vi du vé phuong tién udc tinh chuyén dong phan
cép;

Fig.3 la so @b khdi cia vi du ctia nén tang phén cting dugc sir dung dé thuc
hién céc k¥ thuét dugc néu trong ban mo ta;

Fig.4 la luu d6 ctia phuong phép 14y 1am vi du xi ly video;

Fig.5 13 hinh v& thé hién vi du vé anh v6i cac CTU d9 séng 18 x 12 dugc phan
viing thanh12 6 va 3 14t quét manh (mang tinh thong tin);

Fig.6 12 hinh v& thé hién vi du vé anh c6 cdc CTU d0 sang 18 x 12 dugc phan
ving thanh 24 6 va 9 14t chit nht (mang tinh thong tin);
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Fig.7 12 hinh v& thé hién vi du v& anh dugc phén ving thanh 4 6, 11 khéi vién,
va 4 14t chir nhit (mang tinh thong tin);

Fig.8 12 so dd khéi thé hién hé théng xir ly video vi du trong d6 céc k¥ thuat
khéac nhau dugce boc 10 & day co thé dugc trién khai;

Fig.91a so d6 khéi minh hoa hé théng tao ma video vi du;

Fig.10 1a so dd khdi minh hoa bd mi hoéa theo mot sb phuong 4n thyc hién
sang ché;

Fig.11 14 so dd khéi minh hoa bd giai ma theo mdt s6 phuong 4n thyc hién
séng ché;

Fig.121a luu dd bidu dién phuong phap xit Iy video theo sdng ché;

Fig.13 12 luu d3 bidu dién phuong phap khac xt Iy video theo sang ché;

Fig.14 13 luu d6 biéu dién phuong phap khac xir ly video theo séng ché;

Fig.15 1a luu d6 biéu dién phuong phép khéc xit ly video theo sing ché;

Fig.16 1a luu dd biéu dién phuong phap khéc xtt Iy video theo sdng ché;

Fig.17 13 Iwu d biéu dién phuong phap khac xir ly video theo sang ché;

Fig.18 13 Iuu @ biéu dién phrong phéap khac xit Iy video theo séng ché; va

Fig.19 12 luu d biéu dién phuong phap khéac nita xtr ly video theo sang ché.

M ta chi tiét sang ché |

Sang ché d& cap dén cac k¥ thuét khac nhau c6 thé dugc sir dung bing bd
giai ma anh hogc dong bit video dé cai thién chét luong cta video hodc anh sb
duoc nén hoidc dugc gidi ma. Dé ngin gon, cum tur “video” dugc sir dung & day
d8 bao gdm ca chudi anh (thudng dugce goi 1a video) va cac dnh riéng r&. Ngoai
ra, bd ma hoa video c6 thé cling thuc hién cac k¥ thuat nay trong qué trinh ma
hoa dé tai tao cac khung dugc giai ma dugc sir dung dé ma hoa tiép.

Céc d& muc tirng phéan duge st dung trong sang ché dé d& hidu va khong gi6i
han c4c phuong 4n thyce hién va céac k¥ thuat & cac phan twong tng nay. Thuc té,
c4c phuong an thyuc hién tir mot phan c6 thé dugc két hop vé6i cac phuong 4n
thue hién tir cic phan khéc.

1. Tém tit
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Sang ché dé cap dén dén cac cong nghé tao ma video. Cu thé 13, d& cap dén
ma hoéa bang mau c6 st dung biéu dién dua trén cidc mau co s¢ trong tao ma
video. C6 thé dugc 4p dung cho chuin tao ma video hién tai giéng nhu HEVC,
hodc chudn (tao ma video da dung) dang dugc hoan thién. Ciing c6 thé ap dung
cho c4c chudn ma hoa video hodc codec video trong trong lai.

2. Thio luian ban diu

Céc chufn ma hoa video d phat trién chu yéu qua sy phat trién cta cac chuin
ITU-T va ISO/IEC da biét. ITU-T da tao ra cac chudn H.261 va H.263, ISO/IEC
4 tao ra cic chuin MPEG-1 va MPEG-4 hinh anh, va hai t6 chirc ndy dong thoi
da taora cac chuin H.262/MPEG-2 Video va H.264/MPEG-4 m3 hoa video cao
chp (AVC) va H265/HEVC [1,2]. K& tir chuén H.262, cdc chun mi héa video
dua trén cu tric mi héa video lai trong d6 sir dung du bao thoi gian cfng ma
héa bién ddi. D& khai thac cac cong nghé ma hoa video tuong lai ngoai HEVC,
nhém khai thac video chung (JVET) duge thanh 14p boi VCEG va MPEG dong
thoi vao nim 2015. K& tir d6, nhiéu phuong phép méi da dugce chép thuin bai
JVET va dugc dua vao phn mém tham chiéu c¢6 tén 12 m6 hinh khai thac chung
(JEM). Vao théang 4 2018, nhém chuyén gia video chung (JVET) gitta VCEG
(Q6/16) vaISO/IEC ITC1 SC29/WG11 (MPEG) dugc thanh lap dé 1am viéc trén
chuén VVC nhim giam 50% toc do bit so véi HEVC.

2.1 Rang budc viing trong TMVP va TMVP khéi phu trong VVC

Fig.1 minh hoa rang budc vung 14y lam vi dy trong TMVP va TMVP khéi
phu. Trong TMVP va TMVP khéi phu, yéu cau rang MV thoi gian ¢6 thé chi
duge 14y tir CTU cung vi tri cdng véi cot khéi 4x4 nhu dugce thé hién trén Fig.1.
2.2 Anh phu vi du

Theo m6t s& phuong 4n thuc hién, cac k¥ thuat mé hoa dua trén anh phu dua
trén cach thirc tao 6 linh hoat ¢ thé dugc trién khai. Tém tat vé cac k¥ thuat ma
héa dya trén anh phu bao gbm céc budc sau:

(1) Anh c6 thé dugc phan chia thanh céc anh phu.
(2) Chi bgo su tdn tai clia cac anh phu dugce chi bao trong SPS, cling véi thong

tin murc chuoi khac cta cac anh phu.
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(3) Liéu anh phu c6 dugc xir Iy nhur 12 anh trong qua trinh giai ma (loai trir cac
hoat dong loc trong vong) ¢6 thé duoc diéu khién bang dong bit.
(4) Liéu loc trong vong gifta cic dudng bién anh phu ¢6 bi vo hiéu hoa cb thé
duoc didu khién bang dong bit ddi véi mdi anh phu. Cac qua trinh DBF, SAO,
va ALF dugc cap nhat dé didu khién cac hoat dong loc trong vong gifra cac dqudng
bién anh phu.
(5) Dé cho don gian, nhu 14 diém bét dAu, chiéu rong, chiéu cao anh phu, do 1é&ch
ngang, va do 1&ch doc dugc bao hiéu theo cac don vi cia mau d6 sang trong SPS.
Céc dudng bién anh phy bi rang budc phai 1 cac dudng bién 14t.
(6) Xt Iy anh phy nhu 13 anh trong qu4 trinh gidi ma (khoéng bao gbm cac hoat
dong loc trong vong) dugc xdc dinh bing cach cip nhat nhe ci phép
coding_tree unit(), va cip ﬁhét d6i v6i qud trinh giai ma dudi day:

- Qué trinh dAn xult d& du bdo MV do sang thai gian (céi tién)

- Qua trinh ndi suy song tuyén tinh cia mau d6 sang

- Qua trinh loc ndi suy 8 bac mau do sang

- Qua trinh ndi suy mau séc do
(7) Céc ID anh phu dugc bao hiéu tuong minh trong SPS va dugc bao gf‘)m trong
céc tidu d& nhom 6 dé c6 thé trich xuét cac chudi anh phu khong can thay di cac
don vi VCL NAL.
(8) Céac tap hop anh phu d4u ra (OSPS) dugc & xuét dé xac dinh cac diém tuong
hop va trich xuét quy chudn cho cac anh phu va céac tip hop clia anh phu.
2.3 C4c anh phu ldy lam vi du trong VVC
Ct phip RBSP ciia tip hop tham sb chudi
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seq parameter set rbsp() { Mo ta

sps_decoding_parameter_set id u4)
sps_video parameter_set id u(4)
pic_width max_in_luma_samples ue(v)
pic_height max_in_luma_samples ue(v)
subpics present_flag u(1)
if(subpics present flag) {

max_subpics minusl u(8)

subpic_grid col width_minusi u(v)

subpic_grid row_height minusl u(v)

for(i = 0; i < NumSubPicGridRows; i++)

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

subpic_grid idx[i][j] u(v)
for(i=0; i <= NumSubPics; i++) {
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subpic_treated_as_pic_flag[i] u(l)

loop filter across_subpic_enabled flag[i] u(l)

H

¥

subpics_present_flag bang 1 chi bao rang cic tham sb anh phu xuét hién
trong c& hién tai trong ct phap RSSP SPS. subpics_present flag bang 0 chi bao
ring cac tham s6 anh phu khong xuét hién trong c& hién tai trong ci phap RSSP
SPS.

Luu y 2 — Khi dong bit 1a két qua clia qué trinh trich xuét dong bit phu va chi
chira tip con cia cac anh phu ctia dong bit dAu vao v6i qud trinh trich xut dong
bit phuy, ¢6 thé yéu cAu thiét 14p gia tri clia subpics_present_flag bing 1 trong
RBSP cua cac SPS.

max_subpics_minusl cong 1 x4c dinh sé lwong 16n nhét ctia céc anh phy c6
thé xuét hién trong CVS. max_subpics_minus1 phai nim trong khoang tir 0 dén
254. Gia tri 255 dugce danh riéng dé sir dung sau nay bsi ITU-T | ISO/IEC.

subpic_grid_col_width_minusl cong 1 xac dinh chiéu rong ctia mdi phén
tir ctia ludi dinh danh anh phu theo céc don vi cua 4 mau. Chidu dai ctia phan tir
cu phép 1a Ceil(Log2(pic_width_max_in_luma samples/ 4)) bit.

Bién NumSubPicGridCols dugc din xuit nhu sau:

NumSubPicGridCols =

(pic_width max_in_luma_samples + subpic_grid_col_width_minus] *

4+3)/

(subpic_grid col width _minusl * 4 +4) (7-5)
subpic_grid_row_height_minus1 cong 1 x4c dinh chidu cao ctia mbi phan

tir cita lu6i dinh danh anh phu theo cac don vi ctia 4 mAu. Chiéu dai ctia phén tir
ct phép 1a Ceil(Log2(pic_height max_in_luma_samples / 4)) bit.

Bién NumSubPicGridRows dugc din xuat nhu sau:

NumSubPicGridRows =
(pic_height max in_luma_samples + subpic_grid_row_height minusl
*4+3)/ -

(subpic_grid row_height minusl * 4 +4) (7-6)
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subpic_grid_idx[i][j] x4c dinh chi 54 anh phu cia vi tri lwdi (4, ). Chiéu dai
ctia phén tir ¢t phap bing Ceil(Log2(max_subpics_minus1 + 1)) bit.

Céc bién SubPicTop[subpic_grid idx[i][jll,
SubPicLeft[subpic_grid idx[i][jl],  SubPicWidth[subpic_grid idx [0,
SubPicHeight[subpic_grid idx[i][j]], va NumSubPics dugc dan xut nhir sau:
NumSubPics = 0
for(i = 0; i. < NumSubPicGridRows; i++) {

for(j = 0; j < NumSubPicGridCols; j++) {
if(i==0)
SubPicTop[subpic_grid_idx[i][j]] =0
else if(subpic_grid idx[i][j] != subpic_grid idx[i—1][j]) {
SubPicTop[subpic_grid idx[i][j]] =i

SubPicHeight[subpic_grid idx[i — 1][j]] =
i — SubPicTop[subpic_grid idx[i — 1][j]]
¥
ifG==0)
SubPicLeft[subpic grid_idx[i][j]]=0
else if (subpic_grid idx[i][j] != subpic_grid_idx[i][j — 1]) {
SubPicLeft[subpic grid idx[i][j]] =]
SubPicWidth[subpic_grid_idx[i][j]] =
j — SubPicLeft[subpic_grid_idx[i][j — 1]]
}
if (i = = NumSubPicGridRows — 1)
SubPicHeight[subpic_grid idx[i][j]] =
i — SubPicTop[subpic_grid idx[i — 1][j]] + 1
 if (j == NumSubPicGridRows — 1)
SubPicWidth[subpic_grid idx[i][j]] =
j — SubPicLeft[subpic_grid_idx[i][j — 1]] +1
| if(subpic_grid_idx[i][j] > NumSubPics)
NumSubPics = subpic_grid_idx[i][j]
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subpic_treated_as_pic_flag[i] bang 1 x4c dinh rang anh phu thi i ciia mi
4nh dugc tao ma trong CVS duge xtt Iy nhu [ anh trong qua trinh giai ma khong
bao gbm cac hoat dong loc trong vong. subpic_treated_as_pic_{flag[i] bing 0 x4c
dinh ring anh phu tht i ctia mdi anh dugc tao ma trong CVS khong duge xi ly
nhu 13 anh trong qua trinh gidi ma khong bao gbm cac hoat dong loc trong vong.
Khi khdng c6 mit, gid tri ciia subpic_treated_as_pic_flag[i] dugc suy ra bing 0.

loop_filter_across_subpic_enabled_flag]i] bang 1 x4c dinh rang cac hoat
dong loc trong vong co thé dugc thuc hién giita cac dudng bién cta anh phu thir
i trong mbi anh dugce tao ma trong CVS.
loop_filter_across_subpic_enabled_{flag[i] bang 0 xac dinh rang cic hoat dong
loc trong vong khong dugce thyuc hién gifta cac dudng bién cia anh phy thir i trong
mdi anh dugc tao md trong CVS. Khi khong c6 mdt, gid tri cua
loop_filter_across_subpic_enabled pic_flag[i] dugc suy ra bing 1.

Tuong hop dong bit yéu cAu ring théa man cac rang budc sau:

— Déi v6i hai anh phu bit ky subpicA va subpicB, khi chi sd clia subpicA
nho hon chi sé cua subpicB, bét ky don vi NAL dugc mi hoéa nao cia
subPicA phai diing sau bt ky don vi NAL duge mé hoa nao cia subPicB
theo th{r tu gidi ma.

— Céc hinh dang cta cc anh phu sé& phéi sao cho mdi anh phu, khi dugc
gi4i ma, phai c6 toan bo dudng bién trai va toan b dudng bién trén bao
gdm cac dudng bién anh hodc bao gbm cac dudng bién cla cac anh phu
duoc giai mé trude do.

Danh sach CtbToSubPicIdx[ctbAddrRs] véi ctbAddrRs nim trong khoang tir 0
dén PicSizeInCtbsY — 1, bao gdm hai gié tri dAu mut, xac dinh phép bién doi tir
dia chi CTB theo th{ ty quét manh anh dén chi sb anh phu, dugc din xuét nhu
sau:
for(ctbAddrRs = 0; ctbAddrRs < PicSizeInCtbsY; ctbAddrRs++) {
posX = ctbAddrRs % PicWidthInCtbsY * CtbSizeY

posY = ctbAddrRs / PicWidthInCtbsY * CtbSizeY
CtbToSubPicldx[ctbAddrRs] = —1

10
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for(i = 0; CtbToSubPicldx[ctbAddrRs] <0 && 1< NumSubPics; i++) {
if((posX >= SubPicLeft[i] * (subpic_grid col_width minusl + 1) * 4)
&&
(posX < (SubPicLeft[i] + SubPicWidth[i]) *
(subpic_grid col width_minusl + 1) * 4) &&
(posY >= SubPicTopl[i] *
(subpic_grid row_height minusl + 1) * 4) &&
(posY < (SubPicTopl[i] + SubPicHeight[i]) *
(subpic_grid row_height minusl + 1) * 4))
CtbToSubPicldx[ctbAddrRs] =1

}

num_bricks_in_slice_minusl, néu xuit hién, x4c dinh s6 luong khéi vién
trong 14t trir 1. Gid tri ciia num_bricks_in_slice_minus] phai nim trong khoang
tir 0 dén NumBricksInPic — 1, bao gbém hai gia tri d4u mut. Khi rect_slice flag
bing 0 va single brick per_slice flag bing 1, gid tri cla
num_bricks in_slice_minusl dugce suy ra bang 0. Khi
single brick per slice_flag bang 1, gia tri ca num_bricks_in_slice_minusl
duoc suy ra bang 0.

Bién NumBricksInCurrSlice, xac dinh s6 luong khdi vién trong 14t hién tai,
va SliceBricklIdx[i], x4c dinh chi sb khéi vién ciia khdi vién thi i trong 14t hién
tai, duoc dan xuét nhu sau:

if(rect_slice flag) {
sliceldx =0
while(slice_address != slice_id[sliceldx])
sliceldx++
NumBricksInCurrSlice = NumBricksInSlice[sliceldx]
brickldx = TopLeftBrickldx[sliceldx]
for(bldx = 0; brickldx <= BottomRightBrickIdx[sliceldx]; brickldx++)
(7-92)
if(BricksToSliceMap[brickldx] == sliceldx)
SliceBrickldx[bldx++] = brickldx
} else {

11
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NumBricksInCurrSlice = num_bricks in_slice_minusl + 1
SliceBrickIdx[0] = slice_address
for(i = 1; i < NumBricksInCurrSlice; i++)
SliceBrickldx[i] = SliceBrickldx[i — 1] +1
}

Cac bién SubPicldx, SubPicLeftBoundaryPos, SubPicTopBoundaryPos,
SubPicRightBoundaryPos, va SubPicBotBoundaryPos dugc dan xuit nhur sau:
SubPicldx = CtbToSubPicldx[CtbAddrBsToRs[FirstCtbAddrBs([SliceBrickIdx[0]]]]
if(subpic_treated as_pic_flag[SubPicldx]) {

SubPicLeftBoundaryPos =

SubPicLeft[SubPicldx] * (subpic_grid_col_width_minusl + 1) * 4

SubPicRightBoundaryPos = (SubPicLeft[SubPicldx] + SubPicWidth[SubPicldx]) *
(subpic_grid col width_minusl +1) * 4

SubPicTopBoundaryPos =

SubPicTop[SubPicldx] * (subpic_grid_row_height minusl + 1)* 4

SubPicBotBoundaryPos = (SubPicTop[SubPicldx] + SubPicHeight[SubPicldx]) *

(subpic_grid row_height_minusl + 1) * 4

Qus trinh din xuét di véi dw bao MV d sing thdi gian

Céac diu vao cho qua trinh nay la:

—  vi tri d3 sang (xCb, yCb) clia mau trén bén trai cua khdi ma d6 sang hién tai
s0 v6i miu d6 sang trén bén trai cla anh hién tai,

—  bién cbWidth xé4c dinh chiéu rong cua khéi ma hién tai trong mau do sang,

—  bién cbHeight x4c dinh chidu cao cta khdi ma hién tai trong mau do sang,

—  chi s tham chiéu refldxL X, véi X béng 0 hodc 1.

Céac diu ra ctia qua trinh nay 1a:

—  du bao vecto chuyén dong mvLXCol c¢6 d6 chinh xac mAu phan sb 1/16,

— ¢ kha dung availableFlagL.XCol.

Bién currCb x4c dinh khdi ma d6 sang hién tai & vi tri 40 sang (xCb, yCb).

Céc bién mvLXCol va availableFlagLXCol dugc dan xuét nhir sau:

12
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— Néu slice_temporal mvp_enabled_flag bang 0 hoic (cbWidth * cbHeight)
nhé hon hodc bing 32, ca hai thanh phan ciia mvLXCol dugc gan bing 0 va
availableFlagl. XCol dugc gan bang 0.

— Ngugc lai (slice_temporal mvp_enabled flag bang 1), cac budc co thit tu
sau 4p dung:

1. MV cung vi tri dudi bén phai va céc vi tri méu dudng bién dudi va bén
phai duge dan xuét nhu sau:

xColBr = xCb + cbWidth (8-421)

yColBr = yCb + cbHeight(8-422)

rightBoundaryPos = subpic_treated_as_pic_flag[SubPicldx] ?
SubPicRightBoundaryPos : pic_width_in_luma_samples -1

(8-423)

botBoundaryPos = subpic_treated_as_pic_flag[SubPicldx] ?
SubPicBotBoundaryPos : pic_height in luma_samples — 1

(8-424)

_ Néu yCb >> CtbLog2SizeY bang yColBr >> CtbLog2SizeY,
yColBr nho hon hodc bing botBoundaryPos va xColBr nhé hon
hoidc béng rightBoundaryPos, diéu kién sau 4p dung:

_ Bién colCb x4c dinh khéi mi d6 sang bao phi vi tri dugc chinh
stra dugc tao béi ((xColBr >> 3) << 3, (yColBr >> 3} << 3)
bén trong anh cung vi tri dugc xac dinh bsi ColPic.

— Vi tri 6 sang (xColCb, yColCb) dugc gan bang mau trén bén
trai ctia khdi ma do sang cung vi tri dugce xac dinh bdi colCb so
v&i mau do sang trén bén trai ciia anh cling vi tri duge xac dinh
bdi ColPic.

— Qu4 trinh din xuét dbi vai cac MV ciing vi tri nhu dugc x4c dinh
trong ménh dé 85.2.12 dugc goi véi currCh, colCb,
(xColCb, yColCb), refldxL.X va sbFlag dugc gan béng 0 lam dau
vao, va dau ra duoc gan cho mvLXCol va availableFlagL X Col.

Ngugc lai, cd hai thanh phin ctia mvLXCol dugc gin bing 0 va
availableFlagl. XCol dugc gan bing 0.
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Qua trinh néi suy song tuyén tinh miu d¢ sang

Céac du vao cho qua trinh nay 1a:

— vi tri do sang theo céac don vi mau toan phan (xIntr, ylntr),

— vi tri d sang theo cac don vi mau phan sd (xFract, yFracy),

— mang mau tham chiéu do sang refPicLXL.

PAu ra clia qua trinh nay 1a gid tri mau dd sang dugc du bao predSamplel. Xy

Céc bién shiftl, shift2, shift3, shift4, offsetl, offset2 va offset3 duoc din xuat

nhu sau:
shift] = BitDepthy — 6 (8-453)
offsetl = 1 << (shiftl — 1) (8-454)
shift2 =4 (8-455)
offset2 = 1 << (shift2 — 1) (8-456)
shift3 = 10 — BitDepthy (8-457)
shift4 = BitDepthy — 10 (8-458)
offset4 = 1 << (shift4 — 1) (8-459)

Bién picW dugc gan bang pic_width_in_luma samples va bién picH dugc gan

bang pic_height in _luma_samples.

Céc hé sb loc noi suy d6 sang fbr[p] @bi véi mdi vi tri mAu phén s 1/16 p bing

xFracy hodc yFracy dugc xac dinh trong Bang 8-10.

Céc vi tri 0 sang theo cac don vi miu toan phﬁn (xInt;, yInt;) dugc dn xuét nhu

sauvéii=0.1:

— Néu subpic_treated as_pic_flag[SubPicldx] béng 1, diéu kién sau 4p dung:
xInt; = Clip3(SubPicLeftBoundaryPos, SubPicRightBoundaryPos,

xInty + 1) (8-460)
yInt; = Clip3(SubPicTopBoundaryPos, SubPicBotBoundaryPos, yIntL + 1)
(8-461)

14
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— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing 0), diéu kién sau ap

dung:
xInt; = Clip3(0, picW — 1, sps_ref wraparound_enabled_flag ?
ClipH((sps_ref_wraparound_offset_minusl + 1) * MinCbSizeY, picW, (xInt
Lti)):
(8-462)
xInty, + 1)
yInti = Clip3(0, picH — 1, yInt, +i)  (8-463)

Qué trinh dfin xuét dbi véi céc tmg vién hop nhit thdi gian dya trén khoi phu

Cac dau vao cho qua trinh nay la:

vi tri do sang (xCb, yCb) cua mAu trén bén trai ctia khdi ma d6 sang hién tai
so véi miu do sang trén bén trai ctia anh hién tai,

bién cbWidth xac dinh chiéu rong cta khéi ma hién tai trong mau d9 sang,
bién cbHeight xac dinh chidu cao ciia khéi ma hién tai trong mu d0 sang.
cO kha dung availableFlagA; ctia CU l4n c4n,

chi s tham chiéu refldxI.XA; cia CU lan cén véi X béng 0 hoac 1,

cd st dung danh sach du bo predFlagLXA; ctia CU lan cén v6i X bang 0
hoac 1,

vecto chuyén dong c6 do chinh xac mAu phén s6 1/16 mvLXA; cta CU lan

can véi X br?mg 0 hodc 1.

Céc dau ra cda qua trinh nay la:

c& kha dung availableFlagSbCol,

s6 luong cla cac khéi ma phu do sang theo chiéu ngang numSbX va theo
chiéu doc numSbY,

céc chi s6 tham chiéu refIdxL.OSbCol va refldxL.1SbCol,

cac MV 40 sang c6 do chinh xac mau phan s6  1/16
mvL0SbCol[xSbldx][ySbldx] va mvL1SbCol[xSbldx][ySbldx] voi
xSbldx = 0..numSbX — 1, ySbldx =0 .. numSbY¥ — 1,

15
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—  cé4c cb st dung danh sach du bo predFlagl0SbCol[xSbldx][ySbldx] va

predFlagl.1SbCol[xSbldx][ySbldx] v6i xSbldx = 0..numSbX — 1,
ySbldx =0 .. numSbY — 1.

C& kha dung availableFlagSbCol dugc dan xuit nhur sau.

Néu mdt hoic nhiéu diéu kién sau 13 ding, availableFlagSbCol dugc gan
bing 0.

— slice temporal mvp enabled flag bang 0.

— sps_sbtmvp_enabled flag bang 0.

— ¢bWidth nhé hon 8.

— cbHeight nho hon 8.

Nguoc lai, cac budce ¢ thi tir sau 4p dung:

1. Vitri (xCtb, yCtb) clia mAu trén bén trai cia CTB d0 sing ma chira khéi

ma hién tai va vi tri (xCtr, yCtr) cia mau trung tdm dudi bén phai clia
khbi ma do sang hién tai duoc dan xuit nhu sau:

xCtb = (xCb >> CtuLog2Size) << CtuLog2Size

(8-542)

yCtb = (yCb >> CtuLog2Size) << CtuLog2Size

(8-543)

xCtr = xCb + (cbWidth / 2)

(8-544)

yCtr = yCb + (cbHeight / 2)

(8-545)

2. Vi tri dd sang (xColCtrCb, yColCtrCb) dugc gan bing mau trén bén tréi

ctia khdi ma d6 sang clng vi tri bao phu vi tri dugc tao boi (xCtr, yCtr)
bén trong ColPic so véi mau do sang trén bén trai ciia dnh cung vi tri
duogc xac dinh bdi ColPic.

Qua trinh d&n xuit di v6i dit liéu co s& hop nhat thoi gian dya trén khoi
phu nhu duge xac dinh trong ménh dé 8.5.5.4 dugc goi véi vi tri
(xCtb, yCtb), vi tri (xColCtrCb, yColCtrCb), c& khda dung
availableFlagA1, va c& st dung danh sach du béo predFlagl. XA, va chi
sé tham chiéu refldxL X A1, va vecto chuyén dong mvLXA1, v6i X bang

16
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0 va 1 1am diu vao va cac vecto chuyén dong ctrMvLX, va cac ¢ sir

dung danh sach du béo ctrPredFlagl.X cua khéi cung vi tri, v6i X bing

0 va 1, va MV thoi gian tempMv lam déu ra.

Bién availableFlagSbCol dugc dan xuét nhu sau:

— Néu ca ctrPredFlagL0 va ctrPredFlagl1 bing 0, availableFlagSbCol
duoc gan bang 0.

— Ngugc lai, availableFlagSbCol dugc gan bing 1.

Khi availableFlagSbCol bang 1, diéu kién sau 4p dung:
Cac bién numSbX, numSbY, sbWidth, sbHeight va refldxL.XSbCol dugc

dan xuit nhu sau:

numSbX = cbWidth>>3  (8-546)
numSbY = cbHeight >>3  (8-547)
sbWidth = cbWidth / numSbX(8-548)
sbHeight = cbHeight / numSbY(8-549)
refldxL.XSbCol = 0 (8-550)

Véi xSbldx =0.numSbX —1 va ySbldx=0..numSbY —1, cac vecto
chuyén dong mvLXSbCol[xSbldx][ySbldx] va c& st dung cdc danh sach du
bao predFlaglL XSbCol[xSbldx][ySbldx] dugc dan xuét nhu sau:

Vi tri d0 séang (xSb, ySb) xac dinh mAu trén bén trai cla khéi phu ma
hién tai so v6i mau d0 sang trén bén trai ctia anh hién tai dugc dan xuft
nhu sau:

xSb = xCb + xSbldx * sbWidth + sbWidth / 2

(8-551)

ySb = yCb + ySbldx * sbHeight + sbHeight / 2

(8-552)
Vi tri (xColSb, yColSb) ctua khéi phu ddng bi tri bén trong ColPic dugce
dan xuét nhu sau.

— Diéukién sau &p dung:

yColSb = Clip3(yCtb,
Min(CurPicHeightInSamplesY — 1, yCtb + (1 << CtbLog2SizeY) — 1),

17
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(8-553)
ySb + (tempMv[1] >> 4))
— Néu subpic_treated_as pic_flag[SubPicldx] bang 1, diéu kién sau 4p
dung:
xColSb = Clip3(xCtb,
Min(SubPicRightBoundaryPos, xCtb + (1 << CtbLog2SizeY) + 3),
(8-554)
xSb + (tempMv[0] >> 4))
— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing 0), diéu kién
sau ap dung:
xColSb =
Clip3(xCtb,Min(CurPicWidthInSamplesY — 1, xCtb + (1 << CtbLog2
SizeY) + 3),
(8-555)
xSb + (tempMv[0] >> 4))

Qua trinh din xuit dbi véi dit lidu chuyén dong co s& hep nhat théi gian

dwa trén khéi phu

Céc ddu vao cho qué trinh nay 1a:

— vi tri (xCtb, yCtb) cua mau trén bén trai cua CTB d6 sang ma chira khdi ma
hién tai,

— vi tri (xColCtrCb, yColCtrCb) cua mau trén bén trai ciia khéi ma d séng
cing vi tri bao phtt mau trung tdm dudi bén phai.

— co kha dung availableFlagA; cua CU lan can,

— chi sb tham chiéu refldxL.XA; cia CU lan cén,

— ¢b sir dung danh sach du béo predFlagL XA cta CU lén cén,

— vecto chuyén déng c6 do chinh xac mAu phén s6 1/16 mvLXA; cua CU lén
can.

Céc d4u ra clia qu4 trinh nay 1a:

~ _ céc vecto chuyén dong ctrMvLO0 va ctrMvL1,

—  céc ¢ str dung danh sach du béo ctrPredFlagL0 va ctrPredFlagl1,

— MV thoi gian tempMyv.

18
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Bién tempMv dugc thiét 14p nhu sau:
tempMv[0] =0 (8-558)
tempMv[1] =0 (8-559)
Bién currPic x4c dinh anh hién tai.
Khi availableFlagA bing TRUE, diéu kién sau 4p dung:
—  Néu tht ca diéu kién sau 13 ding, tempMv dugc gan bang mvLOA;:
— predFlagl.0A; bang 1,
—  DiffPicOrderCnt(ColPic, RefPicList[0][refldxLOA1]) bang 0,
— Nguoc lai, néu tAt ca diéu kién sau 1a diing, tempMv duoc gan bang mvL1A;:
— slice_type bing B,
— predFlagL1A; bang 1,
—  DiffPicOrderCnt(ColPic, RefPicList[1][refldxL.1A1]) bang 0.
Vi tri (xColCb, yColCb) cua khéi ddng vi tri bén trong ColPic dugc dan xuét
nhu sau.
—  Diéu kién sau ap dung:
yColCb = Clip3(yCib,
Min(CurPicHeightInSamplesY — 1, yCtb + (1 << CtbLog2
SizeY) - 1),
(8-560)
yColCtrCb + (tempMv[1] >> 4))
— Néu subpic_treated as_pic_flag[SubPicldx] bang 1, diéu kién sau ap
dung:
xColCb = Clip3(xCtb,
Min(SubPicRightBoundaryPos, xCtb + (1 << CtbLog2Size
Y) +3),
(8-561)
xColCtrCb + (tempMv[0] >> 4))
— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing o, diéu kién
sau 4p dung:
xColCb = Clip3(xCtb,
Min(CurPicWidthInSamplesY — 1, xCtb + (1 << CtbLog2SizeY) + 3),
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(8-562)
xColCtrCb + (tempMv[0] >> 4))

Qua trinh loc ndi suy mau dé sang

Céc dau vao cho qua trinh nay la:

vi trf d6 sang theo cac don vi miu toan phén (xInty, yIntr),

vi trf d6 sang theo cac don vi mau phan s6 (xFracy, yFracr),

vi tri d0 sdng theo cac don vi mau toan ph?m (xSblnty, ySblntr) xac dinh mau
trén bén trai cta khdi giéi han dé dém mau tham chiéu so v6i miu do sang
trén bén trai ctia anh tham chiéu,

mang miu tham chiéu d6 sang refPicLXu,

chi s8 bo loc nodi suy nira mau hpellfldx,

bién sbWidth x4c dinh chiéu rong ciia khdi phu hién tai,

bién sbHeight x4c dinh chiéu cao cia khéi phu hién tai,

vi tri 6 sang (xSb, ySb) x4c dinh mAu trén bén trai cia khoi phu hién tai so

vGi mau dd sang trén bén trai cia anh hién tai,

Déu ra cla qua trinh nay 13 gi4 tri mau do séang dugc du bao predSampleL XL

Céc bién shiftl, shift2 va shift3 duoc din xuit nhu sau:

Bién shiftl dugc gan bang Min(4, BitDepthy — 8), bién shift2 dugc gan bing
6 va bién shift3 dugc gan bang Max(2, 14 — BitDepthy).
Bién picW dugc gén bing pic_width in luma samples va bién picH duoc

gén bang pic_height in_luma_samples.

Céc hé s loc ndi suy do sang fi[p] d6i véi mbi vi tri mau phan s6 1/16 p bang

xFracy or yFracy, dugc dan xuét nhu sau:

Néu MotionModellde[xSb][ySb] 16n hon 0, va sbWidth va sbHeight déu
bang 4, cac hé s6 loc noi suy dd sang fi[p] dugc xac dinh trong Bang 8-12.
Nguoc lai, cac hé s6 loc noi suy do sang fi[p] dugc x4c dinh trong Béng 8-

11 tuy thudc hpellfldx.

Céc vi tri d0 sang theo céc don vi mau toan ph?m (xInt;, yInt;) dugce dan xuit nhu

sauvéii=0..7:

Néu subpic_treated as_pic_flag[SubPicldx] bang 1, diéu kién sau 4p dung:
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xInt; = Clip3(SubPicLeftBoundaryPos, SubPicRightBoundaryPos, xInty + 1i—3)
(8-771)
yInt; = Clip3(SubPicTopBoundaryPos, SubPicBotBoundaryPos, ylnty + i—3)
(8-772)
— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing 0), diéu kién sau 4p
dung:
xInt; = Clip3(0, picW — 1, sps_ref wraparound_enabled_flag ?
ClipH((sps_ref_wraparound_offset minusl + 1) * MinCbSizeY, picW, xIntL
+1-3):(8-773)
xInt, +1—3)
yInti = Clip3(0, picH — 1, yInt +1i— 3)(8-774)

Qua trinh ndi suy mau sac do
Céc dau vao cho qua trinh nay la:
— i tri sdc d6 theo cac don vi mau toan phan (xIntc, yIntc),

— vi trf séc d6 theo céc don vi mau phén s6 1/32 (xFracc, yFracc),

|

Vi tri sic do theo cac don vi mau toan phén (xSbIntC, ySbIntC) xac dinh mau
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trén bén trai ctia khdi giéi han dé dém mau tham chiéu so véi mau sac do trén -

bén trai ciia 4nh tham chiéu,

bibn sbWidth x4c dinh chidu rong ciia khdi phu hién tai,

bién sbHeight x4c dinh chidu cao cia khéi phu hién tai,

— mang miu tham chiéu sic do refPicL.Xc.

D4u ra cia qua trinh nay 12 gid tri mau sic dd duoc du bao predSampleLXc

Céc bién shiftl, shift2 va shift3 duge din xuat nhu sau:

— Bién shiftl dugc gan bang Min(4, BitDepthc — 8), bién shift2 dugc gan bang
6 va bién shift3 dugc gan bang Max(2, 14 — BitDepthc).

— Bién picWc dugce gan bang pic_width in luma samples / SubWidthC va
bién picHc dugc gén bang pic_height in luma_samples / SubHeightC.

Céc hé sb loc ndi suy sic do fc[p] d6i v6i mdi vi tr mAu phén s 1/32 p bang

xFracc hodc yFracc dugc xac dinh trong Bang 8-13.

Bién xOffset duge gan bing

(sps_ref wraparound_offset_minusl + 1) * MinCbSizeY) / SubWidthC.
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Céc vi tri sic d6 theo cac don vi mau toan phén (xInt;, yInt;) duge dan xuét nhu

sauvoii=0..3:

— Néu subpic_treated_as_pic_flag[SubPicldx] béng 1, diéu kién sau 4p dung:
xInt; = Clip3(SubPicLeftBoundaryPos / SubWidthC, SubPicRightBounda
ryPos / SubWidthC, xInty, + i) (8-785)
yInt; = Clip3(SubPicTopBoundaryPos / SubHeightC, SubPicBotBoundary
Pos / SubHeightC, yInty + 1) (8-786)

— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing 0), diéu kién sau ap

dung:

xInti = Clip3(0, picWc — 1,
sps_ref wraparound_enabled_flag ? ClipH(xOffset, picWc, xIntc + i—1): (8-
787)
xIntc +i—1)
yInt; = Clip3(0, picHc — 1, yIntc +i— 1) (8-788)

2.4 Vi du vé bd loc thoi gian dwa trén GOP riéng by ma héa

Theo mot s6 phuong én thyc hién, bd loc thoi gian riéng cho by ma hoéa ¢o
thé duge trién khai. Viéc loc dugc thuc hién 6 phia bd ma héa nhu 1a budce tién
xtr Iy. C4c anh ngudn trudce va sau anh duge chon dé ma hoa duoc doc va phuong
phép bu chuyén déng dua trén khdi so véi anh duge chon dugc ap dung trén cac
anh nguén d6. Cac mau & anh dugc chon dugc loc theo thoi gian nho st dung
cac gia tri mAu sau khi bu chuyén dong.

Toan bd dd bén bd loc duge thiét 14p tiy thudc 16p phu thoi gian clia anh
duoc chon ciing nhu QP. Chi céc anh & céc 16p phu thoi gian 0 va 1 dugc loc va
cac &nh thudc 16p 0 duge loc béi bd loc manh hon céc anh cia 16p 1. D6 bén bd
loc theo mau duge diéu chinh tury thudc hiéu s gitra gid tri mau trong 4nh dugc
chon va cdc mau cliing vi tri & cac anh dugc bu chuyén dong sao cho cac 4o léch
nho gitta anh dugce bu chuyén dong va anh dugc chon dugc loc manh hon cac do
1&ch 16n hon.

Bo loc thoi gian dira trém GOP

B6 loc thoi gian dugc dua vao truc tiép sau khi doc anh va trudc khi ma hoa.

Duéi ddy 1a céc bude duge md ta chi tiét hon.
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Hoat dong 1: Céac anh duoc doc bang bd ma hoa

Hoat dong 2: Néu anh du thip trong phan cAp mi héa, né dugce loc trude khi
m3 héa. Ngugce lai, anh duge ma héa ma khong loc. Cac anh RA ¢6 POC % 8
— 0 dugc loc cling nhu cic anh LD ¢6 POC % 4 == 0. Céc 4nh Al khong bao
gi¢ dugc loc.

Toan bd dd bén bo loc, s,, duge thiét 1ap theo phuong trinh duéi day cho RA.

s, (n) _{ 1.5, nmod 16 = 0
o7 710.95, nmod16 # 0

trong d6 n 1a s6 lugng anh dugc doc.

Vi truomg hop LD, s,(n) = 0,95 dugc sur dung.

Hoat ddng 3: Hai &nh trude va/hodc sau anh duge chon (dugc goi dudi day
13 anh ban dau) dugc doc. Trong céc truong hop mép anh, ching han, néu né 14
anh thi nhét va gén v6i anh cubi, chi cac anh kha dung dugce doc.

Hoat dong 4: Chuyén dong cua cac anh dugce doc trude va sau, so v61 anh
ban du dugce ude tinh theo khdi anh 8x8.

Phuong tién ude tinh chuyén dong phan chp duoc sir dung va cac 16p LO, L1
va L2, dugc minh hoa trén Fig.2. Cac anh duoc Iéy mau phu duoc tao béng cach
tinh trung binh mdi khéi 2x2 cho tit ca cic anh duoc doc va anh ban dau, chang
han LlAtrén Fig.1. L2 dugc dan xuét tir L1 nho st dung cung phuong phap lay
mau phu.

Fig.2 thé hién cac vi du cta cac 16p khac nhau cia phuong tién udc tinh
chuyén dong phan cép. L0 1a do phan giai ban dAu. L1 1a phién ban dugc 1dy mau
phu cua LO. L2 1a phién ban dugc 14y mAu phu cua L1.

Trude hét, ude tinh chuyén dong dugc thuc hién ddi voi modi khéi 16x16
trong L.2. Hiéu sb binh phuong dugc tinh todn dbi véi mdi MV dugc chon va
vecto chuyén dong tuong ung véi hieu s nhé nhét duge chon. Sau d6, MV duge
chon dugc st dung 1am gié tri ban dAu khi wéc tinh chuyén dong trong L1. Sau
d6, qud trinh tuong ty duge thuc hién dé u6c tinh chuyén dong trong LO. Nhu 1a
buéc cudi cing, chuyén dong pixel phu duge ude tinh d6i v6i mdi khéi 8x8 nho

str dung bo loc ndi suy trén LO.
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B6 loc ndi suy 6 bac VIM c¢6 thé duoc st dung:

0, 0, 64, 0, 0,
1, -3, 64, 4, -2,
1, -6, 62, 9, -3,
2, -8, 60, 14, -5,

0

0

1

1

-9, 57, 19, -7, 2
-10, 53, 24, -8, 2
-11, 50, 29, -9, 2
-11, 44, 35, -10, 3
-7, 38, 38, -7, 1
3

3

3

2

2

1

1
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-8, 24, 53, -10,
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10:
11:
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-5, 14, 60, -8,
—3, 9, 62, _61
;=2 4, o4, -3,

-

<

e}
o R R NN W R W W Ww N
~

Hoat dong 5: Bu chuyén dong dugc &p dung trén cic anh tru6e va sau dnh
ban dau theo chuyén dong so khép t6t nhit @i voi mbi khdi, chang han, sao cho
cac toa do miu cua anh ban dAu trong mdi khdi c6 céc toa dd so khép t5t nhat
trong cac anh tham chiéu.

Hoat déng 6: Cac miu cla ting anh duge xir ly dbi v6i cac kénh do sang va
sic do nhu duge mo ta trong cac budce sau.

Hoat dong 7: Gia tri mau mdi, I,,, dugc tinh toan nhd st dung cong thire sau.

_ L+ 3w (LD
" 1 +_}E§=0»Vr(i'a)

Trong d6 I, 12 gia tri mau cta mau ban dau, I, (i) 12 cudng d9 ciia mu tuong
tmg cua anh dugce bu chuyén dong i va w,.(i, a) 1a trong s6 cua anh dugc bu
chuyén dong i khi s6 luong anh dugc bu chuyén dong kha dung 12 a.

Trong kénh d9 séng, cic trong sb, w, (i, a), dugc dinh nghia nhu sau:

_ AI(i)z
(i, @) = 515,(n)s; (i, a)e ZQPY

Trong do
S = 0.4
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s62={15 23
0.60, i=0
$(.9=1085 122
0.60, i=3

DA&i véi tht ca céc trudng hop khéc cia i, va a: s, (i,a) = 0,3
0,(QP) = 3= (QP —10)
Al =LO -1,
Péi véi cac kénh séc do, cac trong sb, w,(i, a), dugc dinh nghia nhu sau:

_AI(D)?
wr(i,a) = S¢S, (n)s.(i, a)e 20c*

Trong d6 s, = 0,55 va g, = 30

Hoat dong 8: Bo loc dugc dp dung cho mAu hién tai. Gi4 tri mau thu duoc
duoc Iuu trit riéng ré.

Hoat dong 9: Anh dugc loc s& dugc ma hda.
2.5 C4c phan vang anh vi du (6, khdi vién, 14t)

Theo mdt s6 phuong 4n thuc hién, anh dugc phan chia thanh mét hodc nhiéu
hang 6 va mot hodc nhidu cot 6. O 1a chudi CTU bao phti viing chit nhit cia anh.

O duoc phan chia thanh mot hodc nhidu khéi vién, mdi khdi vién trong sb do
bao gdm sb luong hang CTU trong 6.

O khong duge phan ving thanh nhiéu khéi vién cling duge goi 1a khéi vién.
Tuy nhién, khdi vién 1 tap con thuc clia 6 khong duge goi 1a 6.

Lat chira s6 Iuong 6 cia anh hodc sb luong khdi vién cua 6.

Anh phu chira mot hodc nhiéu 14t bao phi chung viing chit nhét cua dnh.

Hai ché dd cua lat dugc hd tro, tic 1a ché do lat quét manh va ché d6 14t chir
nhat. Trong ché do 1at quét manh, lat chira chudi 6 theo thir tw quét manh 6 cia
anh. Trong ché d6 14t chit nhat, 14t chita sb lugng khdi vién cua anh tao chung
thanh viung chit nhét cda anh. Cac khdi vién trong 14t chit nhat theo thi tir quét
manh khéi vién cia 14t.

ig.5 thé hién vi du vé phan ving 14t quét manh cta anh, trong d6 anh dugc

phén chia thanh 12 6 va 3 14t quét manh.
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Fig.6 thé hién vi du vé phan ving 14t chit nhat cia anh, trong do anh duogc
phén chia thanh 24 6 (6 c6t 6 va 4 hang 6) va 9 lat chix nhit.

Fig.7 thé hién vi du vé& anh duge phan ving thanh céc 9, cac khéi vién, va lat
chit nhat, trong d6 anh dugc phan chia thanh 4 6 (2 ¢t 6 va 2 hang 0), 11 khéi
vién (6 trén bén trai chira 1 khdi vién, 6 trén bén phai chia 5 khdi vién, 6 dudi
bén trai chira 2 khéi vién, va 6 dudi bén phai chira 3 khéi vién), va 4 1at chif nhét.

/4

Cu phap RBSP ciia tap hop tham s6 4nh

pic parameter set rbsp() { Mb ta
single tile in_pic_flag u(l)
if(!single tile in pic flag) {
uniform tile spacing flag u(l)
if(uniform_tile spacing flag) {
tile cols width minusl ue(v)
tile rows height minusl ue(v)
}else {
num _tile columns minusl ue(v)
pum tile rows minusl ue(v)
for(i=0;i<num tile columns minusl; i++)
tile column width minusl[i] ue(v)
for(i=0; i <num tile rows minusl; i++)
tile row height minusl1[i] ue(v)
}
brick splitting present flag u(l)
if(uniform_tile spacing flag && brick splitting present flag)
num tiles in pic_minusl ue(v)

for(i=0; brick splitting present flag && i <= num tiles in pic minusl +1; it++) {

iffRowHeight[i] > 1)

brick split flag[i] u(l)
if(brick split flag[i]) { )
if(RowHeight[i] > 2)
uniform_brick spacing flagl[i] u(1)
if(uniform brick spacing flag[i])
brick height minusl[i] ue(v)
else {
num brick rows minus2[i] ue(v)
for(j =0;j <= num_brick rows minus2[i]; j++) .
brick row height minus1[i][j] ue(v)
} ,,
}
}
single brick per_slice flag u(l)
if(!single brick per slice flag)
rect slice flag u(l)
if(rect slice flag && !single brick per slice flag) {
num slices in pic minusl ue(v)
bottom right brick idx length minusi ue(v)
for(i=0; i <num slices in pic minusl; i++) {
bottom right brick idx_delta[i] u(v)
brick idx delta sign flag[i] u(1)
}
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}
loop filter across_bricks_enabled flag u(1)
if(loop filter across bricks enabled flag)
loop filter across_slices_enabled flag u(1)
}
if(rect_slice flag) {
signalled_slice_id_flag u(l)
if(signalled slice id flag) {
signalled slice id length minusl - ue(v)
for(i=0;i <= num_slices in pic minusl; it++)
slice id[i] u(v)
}
}
slice header() { Descriptor
slice pic_parameter_set id ue(v)
if(rect slice flag || NumBricksInPic > 1)
slice_address u(v)
if(lrect slice flag && !single brick per slice flag)
num bricks in_slice minusl ue(v)
non reference picture flag u(1)

slice type ue(v)

single_tile_in_pic_flag bing 1 x4c dinh rang chi c6 mot 6 trong mdi anh dé cép
dén PPS. single_tile in_pic_flag bing 0 x4c dinh ring c6 nhiéu hon mot 6 trong
mdi anh d& cap dén PPS.

Luu y — Khong 6 tach khdi vién tiép trong 6, toan bd 6 duoc goi 1 khéi vién.

Khi anh chira chi mdt 6 ma khong tach khdi vién tiép, duoc goi 1a mot khéi

vién.
Tuong hop dong bit yé€u cAu ring gia tri cla single tile in_pic_flag s& 1a tuong
tu cho tht ca cac PPS dugc vién dan béi cac anh duge ma hoa trong CVS.
uniform_tile_spacing_flag bang 1 x4c dinh rang cac dudng bién cft 6 va cac
duodng bién hang 6 tuong tu dugce phén phdi dong nhét gitta anh va dugc bao
hiéu nho st dung cac phin t& cu phap tile_cols_width minusl va
tile_rows_height minusl. uniform_tile spacing flag bing 0 xac dinh ring cic
dudng bién cot 6 va cac dudng bién hang 0 tuong tu c6 thé hodc c6 thé khong
dugc phan phéi dbng nhat giita anh va dugc bdo hiéu nho st dung céc phén tir
cti phap num_tile columns_minusl va num_tile rows minusl va danh sich cac

cap phan tr cu phép tile_column_width_minusl1{i] va
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tile row _height minusi[i]. Khi khéng c¢6 mit, gid ftri cla
uniform_tile spacing flag duoc suy ra bang 1.

tile_cols_width_minusl cong 1 xac dinh chiéu rong ctia cdt 6 khong bao gbdm
cdt 6 cuc phdi cua anh theo cic don vi cua cic CIB khi
uniform_tile spacing flag bing 1. Gi4 tri tile_cols_width minus] phai nim
trong khoang tir 0 dén PicWidthInCtbsY — 1, bao gbm hai gia tri dau muat. Khi
khéng c6 mit, gid tri tile cols_width minusl dugc suy ra bing
PicWidthInCtbsY — 1.

tile_rows_height_minusl cdng 1 x4c dinh chidu cao ctia hang 6 khong bao gdm
hang 6 dudi ciia anh theo cc don vi ciia cdc CTB khi uniform_tile_spacing flag
bing 1. Gi4 tri tile_rows_height minusl phai nim trong khoing tr 0 dén
PicHeightInCtbsY — 1, bao gbm hai gi4 tri d4u mut. Khi khong c6 mit, gia tri
tile_ rows_height minusl duoc suy ra bang PicHeightInCtbsY — 1.
num_tile_columns_minusl cdng 1 x4c dinh s6 lugng cot 6 phan ving énh khi
uniform_tile spacing flag bang 0. Gia tri clia num_tile columns_minusl phai
nim trong khoang tir 0 dén PicWidthInCtbsY — 1, bao odm hai gi4 tri dau mut.
Néu single_tile in_pic_flag bang 1, gid tri cia num_tile_columns_minus1 dugc
suy ra bang 0. Nguoc lai, khi uniform _tile_spacing_flag bang 1, gid tri cla
num _tile columns_minus1 dugc suy ra nhu dugc xac dinh trong ménh d8 6.5.1.
num_tile rows_minusl cong 1 xac dinh s& lugng hang 6 phan vang énh khi
uniform _tile spacing flag bang 0. Gid tri cia num_tile_rows_minus1 phai nim
trong khoang tir 0 to PicHeightInCtbsY — 1, bao gbm hai gia tri d4u mat. Néu
single tile in_pic_flag bang 1, gi4 tri ctia num_tile rows_minusl dugc suy ra
bang 0. Nguoc lai, khi uniform tile spacing flag bang 1, gid tri cla
num _tile rows minus1 duge suy ra nhu dugc xac dinh trong ménh 48 6.5.1.
Bién NumTilesInPic dugc gén bing
(num_tile columns_minusl + 1) * (num_tile_rows_minus1 + 1).

Khi single tile in pic flag bang 0, NumTilesInPic s& 16n hon 1.
tile_column_width_minus1[i] cong 1 x4c dinh chiéu rong cia cot 6 thi I theo

cac don vi cda cac CTB.
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tile_row_height_minus1[i] cot 1 x4c dinh chidu cao ciia hang 6 thir i theo céc
don vi cia cac CTB.

brick_splitting present_flag bang 1 xac dinh rang mot hodc nhiéu 6 ctia anh
dé cap dén PPS c6 thé dugc phan chia thanh hai hodc nhiéu khdi vién.
brick splitting present_flag bing 0 x4c dinh ring khong 6 ndo cia anh dé cap
dén PPS duoc phén chia thanh hai hogc nhiéu khéi vién.
num_tiles_in_pic_minusl cong 1 xac dinh s6 luong 6 trong mdi anh d& cap dén
PPS. Gi4 tri cia num tiles in pic_minusl s€ bing NumTilesInPic — 1. Khi
khoéng c6 mit, gid tri cia num tiles in pic_minusl dugc suy ra bing
NumTilesInPic — 1.

brick_split_flag[i] bing 1 x4c dinh ring 6 thtr i dwoc phén chia thanh hai hoge
nhidu khéi vién. brick_split_flag[i] bing 0 xac dinh rang 6 thtr i khong dugc phan
chia thanh hai hodc nhiéu khdi vién. Khi khong c6 mat, gid tri cua
- brick split_flag[i] dugc suy ra bang 0. Theo mdt sb phuong 4n thyc hién, 18
thudc phéan tach PPS vao SPS dugc dua vao bing cach bd sung diéu kién cti phép
“if(RowHeight[i]] > 1)” (ching han, tuong tu d6i  véi
uniform brick spacing flag[i]).

uniform_brick spacing_flag][i] bing 1 x4c dinh rang cac dudng bién khéi vién
ngang dugc phéan phdi ddng nhit gira 6 thtt i va dugc bdo hiéu nho str dung phén
tir ¢t phéap brick_height minus1[i]. uniform_brick_spacing_flag[i] bing 0 xac
dinh ring cac dudng bién khdi vién ngang c6 thé hoic ¢6 thé khong dugc phan
phéi ddng déu giita 6 thir i va dugc béo hiéu nhd st dung phén tir ca phap
num_brick rows minus2[i] va danh sich phan tr ci phédp
brick row height minus1[i][j]. Khi khoéng c¢6 mit, gid tri cua
uniform_brick spacing_flag[i] dugc suy ra bang 1.

brick height minus1[i] cong 1 xéc dinh chidu cao cia cic hang khéi vién
khong bao gdm khéi vién duéi cing & 6 thir i theo cac don vi cia cac CTB khi
uniform_brick_spacing flag]i] bing 1. Néu xudt hién, gid tri cla
- brick_height _minus1 phai nim trong khoang tir 0 dén RowHeight[i] — 2, bao
gbm hai gia tri d4u mut. Khi khong c6 mit, gid tri cua brick_height minus1[i]

duge suy ra bang RowHeight[i] — 1.
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num_brick_rows_minus2[i] plus 2 xac dinh s6 lugng khéi vién phan ving 6
thir i khi uniform_brick_spacing_flag[i] bing 0. Néu xuét hién, gid tri cua
num_brick _rows_minus2[i] phai nam trong khoang tir 0 dén RowHeight[i] — 2,
bao gdm hai gid tri dhu muat. Néu brick_split_flag[i] bang 0, gia tri cla
num_brick_rows_minus2[i] dugc suy ra bang —1. Ngugc lai, khi
uniform_brick spacing_flag]i] béﬁg 1, gi4 tri cia num_brick rows_minus2[i]
duoc suy ra nhu duge xac dinh trong 6.5.1.

brick_row_height_minus1[i][j] plus 1 x4c dinh chidu cao cta khéi vién thir j &

6 thit i theo cac don vi ctia cdc CTB khi uniform_tile_spacing_flag bang 0.

Céc bién sau dugc din xuét, va, khi uniform_tile spacing flag bang 1, cac gi4

tri ctia num_tile columns minusl va num_tile_rows_minusl dugc suy ra, va,

d6i véi mbi i ndm trong khoang tir 0 dén NumTilesInPic — 1, bao gbm hai gia tri
ddu mat, khi uniform brick spacing flag[i] bang 1, gid tri cla
num_brick_rows_minus2[i] dugc suy ra, bang cach goi qua trinh bién dbi quét

manh CTB va khéi vién nhu dugc x4c dinh trong ménh d 6.5.1:

— danh sach RowHeight[j] véi j nim trong khodng t O dén
num _tile rows_minusl, bao gbm hai gia tri diu muat, xac dinh chiéu cao ctia
hang 6 th j theo cac don vi cia cac CTB,

— danh sach CtbAddrRsToBs[ctbAddrRs] v6i ctbAddrRs nam trong khoang tir
0 dén PicSizeInCtbsY — 1, bao gdm hai gi4 tri dAu mut, xac dinh phép bién
dbi tir dia chi CTB trong quét manh CTB cua dnh dén dia chi CTB trong qué
trinh quét khdi vién,

—  danh sach CtbAddrBsToRs[ctbAddrBs] vé6i ctbAddrBs nim trong khoang tir
0 dén PicSizeInCtbsY — 1, bao gém hai gia tri d4u mut, xac dinh phép bién
@i tir dia chi CTB trong qua trinh quét khéi vién dén dia chi CTB trong qua
trinh quét manh CTB ciia 4nh, |

— danh sach BrickId[ctbAddrBs] v6i ctbAddrBs nam trong khoang tir 0 dén
PicSizeInCtbsY — 1, bao gdm hai gi4 tri dAu mut, xac dinh phép bién abi tir
dia chi CTB trong qué trinh quét khéi vién dén ID khdi vién,
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— danh sach NumCtusInBrick[brickIdx] véi brickldx nam trong khoang tir 0
@n NumBricksInPic — 1, bao gdm hai gié tri dAu mut, x4c dinh phép bién
@i tir chi s khéi vién dén s6 lugng CTU trong khéi vién,
—  danh sach FirstCtbAddrBs[brickldx] v6i brickIdx nim trong khoang tix 0 dén
NumBricksInPic — 1, bao gém hai gia tri diu mut, x4c dinh phép bién Adéi tr
ID khéi vién dén dia chi CTB trong qué trinh quét khéi vién ciia CTB thir
nhét trong khéi vién.
single brick per_slice flag bang 1 x4c dinh rang mdi lat dé cap dén PPS nay
bao gém mot khdi vién. single brick per slice flag bang 0 x4c dinh rang lat dé
cip dén PPS nay c6 thé bao gdbm nhiéu hon mot khéi vién. Khi khong c6 mit,
gia tri cia single brick per_slice_flag dugc suy ra bang 1.
rect_slice flag bang 0 x4ac dinh rang cac khéi vién trong mdi l4t theo thir tyr quét
manh va théng tin 14t khong dugc bao hi€u trong PPS. rect_slice_flag bang 1 x4c
dinh ring cac khdi vién trong mdi 14t bao phu ving chir nhét clia anh va thong
tin 14t duogc bao hiéu trong PPS. Khi brick_splitting present_flag bang 1, gia tri
cta rect_slice flag sé& bang 1. Khi khong ¢6 mit, rect slice_flag duoc suy ra
bing 1.
num_slices_in_pic_minusl cong 1 x4c dinh s6 lwong lat trong mdi anh dé cép
dén PPS. Gia tri cia num_slices_in_pic_minus]1 phai nim trong khoang tir 0 dén
NumBricksInPic — 1, bao gbm hai gié tri déu muat. Khi khong c¢6 mit va
single brick per slice flag bang 1, gi4 tri cia num_slices_in_pic_minus1 duoc
suy ra bang NumBricksInPic — 1.
bottom_right brick idx_length_minusl cong 1 xac dinh sd luong cua bits
dugce sir dung dé biéu dién phén tir cd phap bottom_right_brick_idx_delta[i]. Gia
tri ctia bottom_right brick idx length minusl phai nim trong khoang tir 0 dén
Ceil(Log2(NumBricksInPic)) — 1, bao gdm hai gié tri d4u mat.
bottom_right brick idx_delta[i] khi i 1én hon 0 x4c dinh hi€u s gifta chi sb
khéi vién ciia khéi vién duoc dit & géc dudi bén phai cta lat thr i va chi sé khéi
vién ciia goc duédi bén phéi cia lat thi (i — 1). bottom_right brick idx_delta[0]
x4c dinh chi sb khdi vién ciia goc dudi bén phai cua lat thir 0. Khi

single brick per slice flag bang 1, gié tri ctia bottom_right_brick_idx_delta[i]
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duogc suy ra bing I. Gia tri cua
BottomRightBrickldx[num_slices_in_pic_minusl] dugc suy ra bing
NumBricksInPic — 1.  Chidu  dai cia phdn t& ca  phédp
bottom_right_brick _idx_delta[i] 12 bottom_right brick idx length minusl + 1
bit.
brick idx_delta_sign_flag[i] bing 1 chi bdo 12 ddu duong cho
bottom_right brick idx delta[i]. sign_bottom_right brick idx_delta[i] bing 0
chi bao d4u am cho bottom_right brick idx_deltali].
Twong hop dong bit yéu ciu rang l4t phai bao gbm s6 lugng ctia cac 6 hoan chinh
va chi chudi lién tiép cia cac khbi vién hoan chinh ctia mét 0.
Bién TopLefiBrickldx[i], BottomRightBrickIdx[i], Nu ricksInSlice[i] va
BricksToSliceMapl[j], x4c dinh chi s& khéi vién ctia khéi vién dugc dat & goc
trén bén trai cia 14t thi i, chi sd Kkhéi vien cua khdi vién duoc dit & géc dudi bén
phai ctia l4t thir i, s6 Iuong khéi vién trong 14t thir i va viée dnh xa céc khdi vién
dén cac lat, duge dan xut nhur sau:
for(j=0;i == 0 && j <NumBricksInPic; j++)
BricksToSliceMap[j] = ~1
NumBricksInSlice[i] = 0
BottomRightBricklIdx[i] = bottom_right brick_idx_delta[i]] +({ == 0)?0:
(brick_idx_delta sign_flag[i] ? BottomRightBrickldx[i — 1] :
—BottomRightBrickldx[i—1])
for(j = BottomRightBrickIdx[i]; j >= 0;j— ) {
if(BrickColBd[j] <= BrickColBd[BottomRightBrickldx[i]] && (7-43)
BrickRowBd[j] <= BrickRowBd[BottomRightBrickldx[i]] &&
BricksToSliceMap[j] == —1) {
TopLeftBrickIdx[i] =j
NumBricksInSlice[i]++
BricksToSliceMapl[j] = i

}
}

Ngir nghia hoc tiéu dé 14t chung
Néu xuét hién, gia tri ciia mdi phan tir trong céc phan tr ¢t phép tiéu dé 1at
slice pic_parameter set id, non_reference picture flag,  colour -~ plane_id,

slice pic_order cnt Isb, recovery_poc_cnt, no_output of prior -~ pics_flag,
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pic_output_flag, vaslice_temporal_mvp_enabled_flag s€la gidng nhau trong tht
ca cac tiéu dé 14t ctia anh dugc ma hoa.

Bién CuQpDeltaVal, x4c dinh hiéu sb giita tham sé lugng tir 40 sang d6i véi CU
chira cu_gp_delta abs va ché d6 du béo cua né, duge gan bing 0. Cac bién
CuQpOffsetew, CquOffsetCr, va CuQpOffsetcoer, xac dinh céc gia tri can dugc
sir dung khi x4c dinh c4c gié tri tuong mg cua cac tham s6 luong 1 Qp'ce, Qp'cr,
va Qp'cver cho CU chira cu_chroma_gp_offset flag, d2u dugc thiét 1ap bang 0.
slice_pic_parameter_set_id x4c dinh gi tri ciia pps_pic _parameter_set id dbi
v6&i PPS dang dugc sir dung. Gia trj slice_pic_parameter_set_id phai nim trong
khoang tir 0 dén 63, bao gf‘)m hai gia tri dAu mut.

Tuong hop dong bit yéu cAu rang gia tri ctia Temporalld cta dnh hién tai s€ I6n
hon hodc bang gia tri cia Temporalld ciia PPS ¢6 pps_pic_parameter_set_id
bing slice_pic_parameter_set_id. |

slice_address x4c dinh dia chi 14t ctia 14t. Khi khong c6 mat, gia tri slice_address
dugce suy ra bang 0.

Néu rect_slice flag bing 0, diéu kién sau 4p dung:

— Dia chi l4t 12 ID khéi vién nhu dugc xac dinh béi phuong trinh (7-59).

— Chidu dai slice_address 1a Ceil(Log2 (NumBricksInPic)) bits.

— Giad tri slice address phai ndm trong khoang tr O dén
NumBricksInPic — 1, bao gém hai gia tri dau mut.

Nguoc lai (rect_slice flag béng 1), didu kién sau 4p dung:

— Dia chi 14t 1a ID 14t cua lat.

— Chilu dai slice_address 14 signalled_slice_id_length minusl + 1 bit.

— Néu signalled slice id_flag bang 0, gid tri slice_address phai nim trong
khoang tir 0 dén num_slices_in_pic_minusl, bao gbm hai gia tri dau mut.
Nguge lai, gia tri slice_address phai nam trong khodng tr 0 to
2 (signalled_slice_id_length_minusl +1) — ] hao gdm hai gia tri du mut.

Tuong hgp dong bit yéu ciu ring thoa man céc rang budc sau:
— Gia tri slice_address s&€ khong bang gid tri slice_address cla b4t ky don vi

NAL 14t duge ma hoa khéc bat ky clia cing anh dugc ma héa.
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— Khirect slice flag bang 0, cc 14t ctia anh sé& theo thir ty ting dan cia cac
gia tri slice_address cta no.

— Céc hinh dang cua céc 14t cua anh s€ sao cho mdi khéi vién, khi duoc giai
mi, s& c6 toan bo dudng bién trai va toan b duong bién trén bao gbm
dudng bién anh hodc bao gdm cac duong bién cia (cac) khéi vién dugc
gidi ma trude do.

num_bricks_in_slice_minusl, néu xuét hién, x4c dinh s6 lugng khéi vién trong
14t trir 1. Gia tri cia num_bricks_in_slice_minus] phai nam trong khoang tir 0
dén NumBricksInPic — 1, bao gdm hai gia tri diu muat. Khi rect_slice_flag bang
0 va single brick per_slice_flag bing 1, gia tri cua
num_bricks in_slice_minusi duoc suy ra bang 0. Khi
single brick per slice flag bang 1, gi4 tri cla num_bricks_in_slice_minusl
duge suy ra bang 0.
Bién NumBricksInCurrSlice, xac dinh sb lvong khéi vién trong lat hién tai, va
SliceBrickldx[i], xac dinh chi sé khéi vién ctia khéi vién thir i trong 14t hién tai,
duoc din xuit nhu sau:
if(rect_slice flag) {
sliceldx =0
while(slice_address != slice id[sliceldx])
sliceldx++
NumBricksInCurrSlice = NumBricksInSlice[sliceldx]
brickldx = TopLeftBrickldx[sliceldx]
for(bldx = 0; brickldx <= BottomRightBricklIdx[sliceldx]; brickIdx++) (7-92)
if(BricksToSliceMap[brickldx] == sliceldx)
SliceBrickIdx[bIdx++] = brickldx
} else {
NumBricksInCurrSlice = num_bricks_in_slice_minus1 + 1
SliceBrickIdx[0] = slice_address
for(i = 1; i < NumBricksInCurrSlice; i++)
SliceBrickldx[i] = SliceBrickldx[i — 1] + 1
}
Cac bién SubPicldx, SubPicLeftBoundaryPos, SubPicTopBoundaryPos,

SubPicRightBoundaryPos, va SubPicBotBoundaryPos dugc dan Xuét nhu sau:

SubPicldx = CtbToSubPicldx[CtbAddrBsToRs[FirstCtbAddrBs[SliceBrickIdx[0]]]]
if(subpic_treated_as_pic_flag[SubPicldx]) {
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SubPicLeftBoundaryPos =
SubPicLeft[SubPicldx] * (subpic_grid_col_width_minusl + 1) * 4
SubPicRightBoundaryPos = (SubPicLeft[SubPicldx] + SubPicWidth[SubPicldx]) *
(subpic_grid col width_minus1 +1) * 4 (7-93)
SubPicTopBoundaryPos =
SubPicTop[SubPicldx] * (subpic_grid_row_height minusl + 1)* 4
SubPicBotBoundaryPos = (SubPicTop[SubPicldx] + SubPicHeight[SubPicldx]) *
(subpic_grid row_height_minusl +1) *4
}
3. Céc vi du vé céc van dé ky thuit duge gidi quyét bing cic phwong 4n thyc
hién dwgc boc 19
(1) C6 mot sb thiét ké c6 thé vi pham rang budc anh phy.

A. TMVP trong cac ing vién dugce tao afin ¢6 thé nap MV trong anh
cing vi tri nim ngoai khoang clia 4nh phu hién tai.

B. Khi din xuét cic gradien trong ludng quang hoc hai huéng (Bi-
Directional Optical Flow, BDOF) va ludng quang hoc tinh loc du bao (PROF),
hai hang m& rong va hai ¢t mé rong cua cac mAu tham chiéu s nguyén dugc
yéu ciu nap. C4c miu tham chiéu nay c6 thé ndm ngoai khoang cua anh phu hi¢n
tai.

C. Khi din xuét hé sb chia ty 18 du sic do trong LMCS, mau do sang
dugec tai tao dugce truy nhép co thé nim ngoai khoang ctia 4nh phu hién tai.

D. Khéi 1an can c6 thé nim ngoai khoang cua anh phu hién tai, khi
din xuét ché d6 du bao trong dd sang, cac mAu tham chiéu dé du bao trong, cac
mau tham chiéu cho CCLM, tinh kha dung khdi 14n cén d8i v6i cac tng vién 1an
cin khéng gian dé hop nhit/ AMVP/CIIP/IBC/LMCS, cac QP, qua trinh khoi tao
CABAC, dn xuét ctxInc nho st dung cac phén tir ¢t phap phia trén va bén trai,
va ctxIncfor phan tir cti phép mtt_split_cu_vertical flag. Biéu dién anh phu c6
thé din dén anh phu véi cdc CTU khong hoan chinh. Céc phén vung CTU va qua
trinh tach CU c6 thé cin xem xét cac CTU khong hoan chinh.

(2) Céc phin ti ct phap dugce bio hiéu lién quan dén anh phu c6 thé 16n tiy
¥, ¢6 thé gy ra vén deé tran.

(3) Viée bidu din cac anh phu c6 thé dan dén cac anh phu khong chit nhat.
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(4) Hién tai 4nh phu va luéi anh phu duge dinh nghia theo cac don vi cua 4

mAu. Va chiéu dai cia syntax element phu thudc vao chiéu cao 4nh chia cho 4.
Tuy nhién, do pic_width_in_luma_samples va pic_height in luma_samples
hién tai s& 12 boi s& nguyén cita Max(8, MinCbSizeY), luéi anh phu c6 thé can
duoc dinh nghia theo cac don vi cia 8 mau.
(5) Cd  phép SPS, pic_width max_in_luma samples va
pic_height max in_luma samples c6 thé can bi gi6i han dé khong nho
hon 8.
(6) Tuong tac giita ldy mAu lai 4nh tham chiéu/tinh kha m& va anh phu khong
diroc xem xét trong thiét ké hién tai.
(7) Trong loc thoi gian, cac mau gifta cac anh phy khéc nhau cé thé dugc yéu
cau.
(8) Khi bdo hiéu céc 14t, thong tin cd thé duoc suy ra ma khong bao hiéu
trong m@t‘sé truong hop.
(9) C6 thé 14 tht ca cac 14t duge dinh nghia khong thé bao phi toan by anh
hodc anh phu.
4. Cic k§ thuit va cac phwong 4n thye hién 1iy lam vi du
Liét k& chi tiét duési day can dugc xem xét 1am céc vi du dé giai thich cac
khai niém chung. Cdc muc nay khong nén dugc hiéu theo nghia hep. Ngoai ra,
c4c muc nay co thé duge két hop theo cach thirc bat ky. Sau ddy, bd loc thoi gian
duoc st dung dé bidu dién cac bo loc yéu ciu c4ac mau & cac anh khac. Max(x,
y) tra vé gia tri 16n hon cta x va y. Min(x, y) trd v& gié tri nhd hon trong x va y.
1. Vitri (tén 12 vi tri RB) ma & d6 bd du bao MV thoi gian dugc nap trong
anh dé tao cac tmg vién chuyén dong afin (ching han, tng vién hop
nhét afin duge tao) phai nim trong anh phu dugc yéu cAu, gia str toa do
gdc trén bén trai cuia anh phu duge yéu cau la (xTL, yTL) va toa do dudi
bén phai cta dnh phu dugc yéu cau la (xBR, yBR).
a. Trong mot vi du, anh phu dugc yéu cau 13 anh phu bao phu khéi

hién tai.
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b. Trong mét vi du, néu vi tri RB ¢6 toa d0 (x,y) nim ngoai anh
phu dugc yéu clu, bo du bao MV thoi gian duge xem 12 khong
kha dung.

i. Trong mét vi du, vi tri RB nim ngoai anh phu dugc yéu
cau néu x > xBR.

ii. Trong mot vi du, vi tri RB nim ngoai anh phu duge yéu
ciu néuy > yBR.

iii. Trong mot vi duy, vi tri RB nam ngoai anh phu dugc yéu
clu néu x < xTL.

iv. Trong mot vi duy, vi tri RB nim ngoai anh phu dugc yéu
cdunéuy <yTL.

c. Trong métvi duy, vitri RB, néu nim ngoai anh phu dugc yéu cau,
RB thay thé dugc sir dung.

i. Theo cach khac, ngoai ra, vi tri thay thé phai nim trong
anh phu dugce yéu cAu.

d. Trong mdt vi du, vi tri RB dugc rit gon dé ndm anh phu dugc
yéu cau.

i. Trong mot vi dy, x dugc rut gon thanh x = Min(x, xBR).
ii. Trong mot vi du, y dugc rut gon thanh y = Min(y, yBR).
iii. Trong mot vi du, x dugc rit gon thanh x = Max(x, XTL).
iv. Trong mdt vi dy, y dugc rat gon thanh y = Max(y, yTL).

e. Trong mdt viduy, vitri RB ¢6 thé 14 vi tri dudi bén phai bén trong
khéi trong ting cla khdi hién tai trong anh cung vi tri.

f. Phuong phép duoc dé xuét c6 thé duoc st dung trong cac cong
cu mé khéc doi héi truy nhép thong tin chuyén dong tir anh khac
v6Gi anh hién tai.

g. Trong mdt vi dy, liéu cac phuong phap néu trén c6 dugce 4p dung
(ching han, vi tri RB phai ndm trong anh phu duge yéu céu
(ching han thyc hién nhu dugc néu trong muc 1.a va/hodc 1.b))
c6 thé phu thudc vao mot hodc nhiu phén ti ci phép duge bdo

hiéu trong VPS/DPS/SPS/PPS/APS/tidu dé lavtiéu dé nhom 0.
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Ching han, phdn tr co phip ¢cb thé 13
subpic_treated as pic_flag[SubPicldx], trong d6 SubPicldx la
chi s6 anh phu ctia anh phu bao phu khdi hién tai.
. Vi tri (dit tén 13 vi tri S) ma & do6 mau sb nguyén dugc nap trong tham
chiéu khong duge sir dung trong qué trinh ndi suy phai nim trong anh
phu dugc yéu cAu, gia sir toa do goc trén bén tréi ciia anh phu duge yéu
cdu 12 (xTL, yTL) va toa d§ goc dudi bén phai ciia anh phu dugc yéu
ciu 13 (xBR, yBR).
a. Trong mét vi dy, anh phu duoc y€u cau 12 anh phu bao pha khéi
hién tai.
b. Trong mdt vi du, néu vitri S c6toa d6 (%, y) nim ngoai anh phu
duge yéu cAu, mAu tham chiéu dugc xem 12 khong kha dung.
i. Trong mot viduy, vitri S nam ngoai anh phu dugc yéu cau
néu x > xBR.
ii. Trong mdtvidy, vitri S nim ngoai anh phu dugc yéu ciu
néuy > yBR. |
iii. Trong mdtvidy, vitri S nam ngoai anh phu duoc yéu cdu
néu x <xTL.
iv. Trong mot vidy, vitri S nam ngoai anh phu dugc y€u ciu
néuy <yTL.
c. Trong mot vidy, vitri S dugce rat gon dé ndm trong anh phu dugc
yéu céu.
i. Trong mdt vi du, x duge rat gon thanh x = Min(x, XBR).
ii. Trong mot vi dy, y dugc rit gon thanh y = Min(y, yBR).
iii. Trong mot vi du, x dugc rut gon thanh x = Max(x, XTL).
iv. Trong mdt vi dy, y dugc rut gon thanh y = Max(y, yTL).
d. Trong mot vi duy, liéu vi tri S phai nam trong anh phu dugc yéu
cdu (ching han thyc hién nhu dugc néu & diém 2.a va/hoic 2.b)
c6 thé phu thudc vao mot hodc nhiéu phén ttr ¢t phap dugc béao
hiéu trong VPS/DPS/SPS/PPS/APS/tiéu d& lav/tiéu dé nhom o.
Ching  han, phin tr c@ phdp cb thé 1a
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subpic_treated_as_pic_flag[SubPicldx], trong d6 SubPicldx la
chi s6 anh phu ciia anh phu bao pht khéi hién tai.
e. Trong mdt vi dy, mau s6 nguyén dugc nap duoc st dung dé tao
cac gradien trong BDOF va/hodc PORF.
. Vitri (tén1a vi tri R) & d6 gid tri mau dd sang duoc tai tao dugc nap cd
thé ndm trong anh phy dugc yéu cau, gia st toa dd goc trén bén trai clia
anh phu dugc yéu cau 1a (xTL, yTL) va toa d goc dudi bén phéi cua
anh phu dugc yéu cau 1a (xBR, yBR).
a. Trong mot vi dy, anh phy duoc yéu ciu 12 anh phu bao phit khéi
hién tai.
b. Trong mot vi du, néu_vi tri R co toa do (x,y) nam ngoai anh phu
dugc yéu ciu, mau tham chiéu dugc xem 13 khong kha dung.
i. Trong motvidy, vitriR nam ngoai anh phu dugc yéu ciu
néu x > xBR.
ii. Trong mdtvidy, vitriR nam ngoai anh phu dugc yéu cau
néuy>yBR.
iii. Trong métvidy, vitriR nam ngoai anh phu dugc yéu cau
néu x < xTL.
iv. Trongmotvidy, vitriR nam ngoai anh phu dugc yéu cau
néuy<yTL.
c. Trong mot vi du, vi tri R duogc rut gon dé nim trong anh phu
dugce yéu cau.
i. Trong mdt vi dy, x dugc rat gon thanh x = Min(x, xBR).
ii. Trong mét vi du, y duge rut gon thanh y = Min(y, yBR).
iii. Trong mot vi dy, x dugc rat gon thanh x = Max(x, xTL).
iv. Trong mdt vi dy, y dugc rut gon thanh y = Max(y, yTL).
d. Trong mdt vi dy, liéu vi tri R phai nam trong anh phu dugce yéu
ciu (ching han thuc hién nhu dugce néu trong muyc 4.a va/hodc
4.b) co thé phu thudc vao mot hodc nhiéu ph?m tr cu phéap dugce
béo hiéu in VPS/DPS/SPS/PPS/APS/tiéu d& lat/tiéu d& nhom o.
Ching han, phin tr ci phip <6 the 1a
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subpic_treated as_pic_flag[SubPicldx], trong d6 SubPicldx la
chi s6 anh phu cta anh phu bao pht khoi hién tai.
e. Trong mot vi du, mAu d6 sang dugc nap dugc st dung dé din
xuAt hé sé chia ty 16 d6i véi (c4c) thanh phéin sic @6 trong LMCS.
4. Vitrf (tén 13 vi tri N) ma & d6 phép kiém tra duong bién anh dé tach
BT/TT/QT, din xuét chidu sdu BT/TT/QT, va/hoic cd tch CU béo hiéu
CU phai nim trong anh phy dugc yéu cdu, gia sir toa d0 goc trén bén
trdi cia anh phu dugc yéu cau 14 (xTL, yTL) va toa d6 géc duéi bén
phai ctia anh phu dugce yéu cau 13 (xBR, yBR).
a. Trong mot vi du, anh phu dugc yéu cau 13 anh phu bao phu khéi
hién tai.
b. Trong mdt vi dy, néu vi tri N ¢6 toa 40 (x, y) nam ngoai anh phu
dugc yéu ciu, miu tham chiéu dugc xem 12 khong kha dung.
i. Trong mot vi dy, vi tri N nam ngoai anh phu dugc yéu
cau néu x > xBR.
ii. Trong mot vi du, vi tri N nam ngoai anh phu duge yéu
cau néu y > yBR.
iii. Trong mot vi duy, vi tri N nam ngoai anh phu dugc yéu
cau néu x <xTL.
iv. Trong mot vi dy, vi tri N nam ngoai anh phu dugc yéu
ciunéuy <yTL.
c. Trong mot vi duy, vi tri N dugc rat gon dé nam trong anh phu
dugc yéu cau.
i. Tréng mdt vi du, x duoc rat gon thanh x = Min(x, xBR).
ii. Trong mot vi dy, y dugc rit gon thanh y = Min(y, yBR).
iii. Trong mot vi du, x dugc rut gon thanh x = Max(x, XTL).
d. Trong mdt vi dy, y dugc rut gon thanh y = Max(y, yTL).Trong
mot vi dy, liéu vi tri N phai ndm trong anh phu dugc yéu cau
(chéng han thuc hién nhu duge néu trong 5.a va‘hodc 5.b) ¢6 thé
phu thudc vao mot hodc nhidu ph?m tir cu phap dugc bao hiéu

trong VPS/DPS/SPS/PPS/APS/tiéu dé 14t/tiéu d& nhém 6. Chang

40

40/116



53404

han, phan tr Wi} phép co thé 1a
subpic_treated_as _pic_flag[SubPicldx], trong d6 SubPicldx la
chi s6 anh phu ctia anh phu bao pht khéi hién tai.

5. Bang du bdo MV dya trén lich sit (HMVP) c6 thé duoc thiét 14p lai

trude khi giadi ma anh phy moéi trong mot anh.

a.

Trong mét vi du, bang HMVP dugc st dung dé m3 hoa IBC ¢6
thé dugc thiét 1ap lai
Trong mot vi du, bang HMVP duoc sir dung dé ma hoa ngoai co
thé dugc thiét 1ap lai
Trong mdt vi dy, bang HMVP dugc sir dung dé m3 hoa trong co

thé dugc thiét 13p lai

6. Céc phan tir cti phap anh phu cé thé dugc dinh nghia theo cac don vi

ctia N (ching han N = 8, 32, va v.v.) mau.

a.

Trong mot vi du, chiéu rong cua mdi phﬁn tr cta ludi dinh danh
anh phu theo c4c don vi cia N mau.
Trong mot vi dy, chiéu cao cia mdi ph?m tr cia ludi dinh danh
anh phu theo cac don vi cia N mau.
Trong mét vi du, N dugce gan bﬁng chiéu rong va/hodc chiéu cao

cuaCTU.

7. Phén tir ¢t phép cia chiéu rong anh va chiéu cao dnh c6 the bi gidi han

dé khong nho hon K (K>=8).

a.

Trong mot vi dy, chiéu rong anh cé the can bi gidi han de khong

nhd hon 8.

. Trong mdt vi du, chiéu cao anh c6 thé can bi gidi han d€ khong

nhé hon 8.

8. Dong bit trong hop phai théa man rang ma héa anh phu va bién dbi
d6 phan giai thich tmg (ARC)/bién dbi d6 phan giai dong (DRC)/ ldy
mau lai anh tham chiéu (RPR) khong duge phép kich hoat cho mot

don vi video (ching han, chudi).

a.

Trong mot vi du, viéc bao hiéu kich hoat ma hoéa anh phu ¢ thé

theo cac diéu kién khong cho phép ARC/DRC/RPR.

41

41/116



53404 22116

i. Trong mot vi du, khi anh phu dugc kich hoat, ch‘?mg han
subpics_present_flag bing 1,
pic_width_in_luma_samples cho tat ca cac 4nh ma SPS
cho nd dang hoat dong bang
max_width in luma_samples.

b. Theo céch khac, ma héa anh phu va ARC/DRC/RPR c6 thé déu
dugc kich hoat cho mdt don vi video (ching han, chudi).

i. Trong mdt vi dy, dong bit twong hop s€ thoa mén ring
anh phu bi gidm kich thuéc mAu do RC/DRC/RPR van s&
c6 dang K CTU theo chidu rong va M CTU theo chiéu
cao trong d6 K va M d&u 12 c4c sb nguyén.

ii. Trong mot vi dy, dong bit trong hop s&€ thoa mén rang d6i
v6i cac anh phu khong dugc dat & cac dudng bién anh
(ching han, dudng bién phai va/hodc dudng bién dudi),
anh phu bi giam kich thuéc miu do RC/DRC/RPR van
phai & dang K CTU theo chiéu rong va M CTU theo chiéu
cao trong d6 K va M déu 1a cac sb nguyén.

iii. Trong mdt vi du, cac kich thuéc CTU cb thé dugc thay
d6i thich tmg dua trén d6 phén giai cia anh.

1) Trong mot vi dy, kich thuéc CTU lon nhét c6 thé
duge béo hiéu trong SPS. Déi v6i mdi anh ¢ do
phan giai nhé hon, kich thuée CTU c6 thé duge
thay d6i twong tmg dua trén d6 phan gidi duge
giam.

2) Trong mot vi dy, kich thuée CTU ¢6 thé duoc bao
hiéu trong SPS va PPS, va/hodc mic anh phu.

9. Phin tG ~ci phap subpic_grid col width_minusl va
subpic_grid row_height minusl co thé bi rang budc.
a. Trong mot vidu, subpic_grid_col_width_minus1 phai khong lon

hon (ho#c phai nhé hon) T1.

42



53404

. Trong mét vi du, subpic_grid row_height minusl phéi khong

16n hon (ho#c phéi nhé hon) than T2.

Trong mot vi du, trong dong bit tuong hop,
subpic_grid col width_minusl va/hogc
subpic_grid row_height minusl must follow rang budc ching
han d& muc 3.a hodc 3.b.

Trong mot vi du, T1 trong 3.a va/hodc T2 trong 3.b ¢6 thé phu
thudc vao céc tidu sir/cac mirc/cac tAng ctia chuén ma héa video.
Trong mdt vi du, T1 trong 3.a cd thé phu thudc vao chiéu rong
anh.

i. Changhan, T1 bing pi»c_width_max_in_luma,ﬂsamples/4
hodc pic_width max_in_luma_samples/4+Off. Off ¢6
thd bing 1, 2, -1, -2, v.v..

Trong mot vi du, T2 trong 3.b ¢o thé phu thudc vao chiu rong
anh.

i. Ching han, T2 bang
pic_height max_in_luma_samples/4 hodc
pic_height max in_luma samples /4-1+Off. Off c6 thé
bing 1,2,-1,-2, v.v..

10. Gi6i han rang dudng bién gifra hai anh phy phai 1a duc‘rrig bién gifra hai

CTU.

a.

N6i céch khéc, CTU khéng thé dugc bao pht béi nhiéu hon mot
anh phu.

Trong mdt vi du, don vi cia subpic_grid col width_minus] ¢c6
th& 14 chidu rong CTU (ching han 32, 64, 128), thay vi 4 nhu
trong VVC. Chiu rong lu6i anh phu cAn bing
(subpic_grid col_width_minus1+1) * chiéu rong CTU.

Trong mdt vi du, don vi cua subpic_grid col height minusl co
thé 12 chidu cao CTU (ching han 32, 64, 128), thay vi 4 nhu trong
VVC. Chiéu cao lusi anh phu nén bang
(subpic_grid_col_height_minusl+1) * chiéu cao CTU.
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d. Trong mot vi du, trong dong bit twong hop, rang budc phéai dugc
théa man néu céch thirc cta anh phu dugc ap dung.

11.Rang budc ring chiéu rong ctia anh phu phai 12 hinh vuéng.

a. Trong mot vi du, trong dong bit twong hop, rang budc phai duge
théa mén néu cach thirc ciia anh phu dugc ap dung.

b. anh phu c6 thé chi chira c4c l4t chir nht. Chéng han, trong dong
bit trong hgp, rang budc phai dugce théa mén néu cach thirc ciia
anh phu dugc ap dung.

12.Rang budc rang hai anh phu khong thé bi chdng l4n.

a. Trong mdt vi du, trong dong bit twong hop, rang budc phai dugc
théa mén néu cach thirc ciia anh phu dugc ap dung.

b. Theo cach khac, hai anh phu ¢o thé duoc chéng 14n v6i nhau.

13.Rang budc rang bét ky vi tri trong dnh phai dugc bao phu béi mét va
chi mdt anh phu.

a. Trong mdt vi du, trong dong bit tuong hop, rang bude phai dugc
théa mén néu céch thirc ctia anh phu dugc ap dung.

b. Theo cach khac, mdt mau c6 thé khong thudc bét ky anh phu.

c. Theo cach khac, mot mau c6 thé thude nhiéu hon mdt anh phu.

14.C6 thé yéu cau ring céc anh phu dugc dinh nghia trong SPS dugc anh
xa dén mdi do phan giai xuét hién trong ciing chudi nén tuén theo vi tri
va/hoic kich thudce bi rang budc néu trén.

a. Trong mot vi duy, chiéu rong va chiéu cao cia anh phu dugc dinh
nghia trong SPS dugc 4nh xa dén d6 phan giai xuét hién trong
cing chudi, nén glp nhiéu 14n sb nguyén cia N (ching han 8, 16,
32) mau do sang.

b. Trong mot vi dy, cdc anh phu ¢6 thé duoc dinh nghia cho 16p cu
thé va c6 thé duoc anh xa dén céc 16p khéc.

1. Chéng han, cac anh phu cé thé duoc dinh nghia dbi voi
16p ¢6 c¢6 do phén gidi cao nhét trong chudi.

il. Chéng han, cac anh phu cé thé dugc dinh nghia dbi vai
16p ¢6 d) phén giai thip nhét trong chudi.
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iii. Céc anh phu dugc dinh nghia cho 16p nao co thé dugc bao
| hiéu trong SPS/VPS/PPS/tiéu dé lat.

c. Trong mdt vi du, khi cdc anh phu va cdc d6 phéan giai khac nhau
déu dugc ap dung, tAt ca cac do phan giai (ching han, chiéu réng
va/hoic chidu cao) c6 thé 1a boi sb nguyén c6 d6 phan giai cu
thé.

d. Trong mot vi du, chiu rong va/hodc chiéu cao ctia anh phu dugc
dinh nghia trong SPS c6 thé 12 nhiéu 1an sb nguyén (ching han,
M) c¢6 kich thuée CTU.

e. Theo cach khéc, cac anh phu va cac d¢ phan gidi khac nhau trong
chudi c6 thé khong dugc phép ddng thoi.

15.Céc anh phu c6 thé chi 4p dung cho (céc) 16p cu thé

a. Trong mot vi dy, cac anh phu dugc dinh nghfa trong SPS ¢6 thé
chi 4p dung cho 16p c6 d6 phén giai cao nhét trong chudi.

b. Trong mot vi du, cac anh phu dugc dinh nghia trong SPS ¢6 thé
chi 4p dung cho 16p c6 ID thoi gian thip nhét trong chudi.

c. (Céc) 16p nao ma céc anh phu co thé dugc 4p dung cho c6 thé
dugc chi bdo bdi mot hodc nhidu phan tr ci phép trong
SPS/VPS/PPS.

d. (Céac) 16p nao ma anh phu khong thé dugc 4p dung cho ¢ thé
dugc chi bdo bdi mot hodc nhidu phan tr cG phdp trong
SPS/VPS/PPS.

16. Trong mét vi du, vi tri va/hodc cac chiéu ctia anh phu c6 thé dugc bao
hiéu ma khong st dung subpic_grid_idx.

a. Trong mdt vi dy, vi tri trén bén trdi cda anh phu c6 thé dugc bao
hiéu.

b. Trong mét vi dy, vi tri du6i bén phai cia anh phu cé thé duoc
béo hiéu.

c. Trong mdt vi du, chiéu rong cia anh phu co thé dugc bao hiéu.

d. Trong mdt vi dy, chiéu cao clia anh phu c6 the duoc bao hi¢u.
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17.Dbi v6i bo loc thoi gian, khi thuce hién loc thoi gian mau, chi cic miu
trong cung anh phuy ma co mau hién tai c6 thé duge st dung. Céc mau
duogc yéu cau c6 thé ndm trong cung 4nh ma co mau hién tai ho3c trong
cac anh khéc.

18. Trong mdt vi du, liéu va/hodc cach thirc 4p dung phuong phap phén
ving (ching han QT, BT ngang, BT doc, TT ngang, TT doc, hodc khong
tach, v.v.) c6 thé phu thudc vao liéu khdi hién tai (ho#c phan ving) giita
mdt hodc nhiéu duong bién cta anh phu.

a. Trong mot vi dy, phuong phap xir ly duong bién anh dé phan
ving trong VVC ¢c6 thé ciing duoc 4p dung khi dudng bién anh
dugc thay thé bing dudng bién anh phu.

b. Trong mdt vi duy, liéu c6 phan tich phén tir ci phap (ching han,
¢d) biéu dién phuong phap phan ving (ching han QT, BT ngang,
BT doc, TT ngang, TT doc, hodc khong tach, v.v.) c6 thé phu
thudc vao liéu khdi hién tai (hoic phén ving) giao véi mot hodc
nhiéu durong bién ctia anh phu.

19. Thay vi tach mot énh thanh nhiéu anh phu v6i tao ma ddc 1ap cia mdi
anh phu, d& xuAt tach anh thanh it nhét hai tip hop ving con, véi tap
hop thir nhat bao gdm nhiéu anh phy va tap hop thir hai bao gOm tat ca
cac mau con lai.

a. Trong mot vi du, miu trong tip hop thir hai khong nim trong bét
ky anh phu nao.

b. Theo cach khéc, ngoai ra, tdp hop thir hai co6 thé dugc mai
héa/giai ma dya trén thong tin cia tip hop thtr nhét.

c. Trong mot vi du, gié tri mic dinh ¢ thé duoc st dung dé danh
dAu litu mauw/M=xK ving con c6 thudc tap hop thir hai hay khong.

i. Trong mdt vi du, gia tri mic dinh co thé dugc gan béng
(max_subpics_minusl + K) trong d6 K 12 sb nguyén 16n

hon 1.
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ii. Gia tri mic dinh co thé dugc gan cho
subpic_grid_idx[i][j] & chi bao rang luéi thude tip hop
thir hai. ‘

20.D2 xuét ring phin tr ct phap subpic_grid idx[i][j] khong thé 16n hon
max_subpics_minusl.

a. Ching han, rang budc ring trong dong bit tuong hop,
subpic_grid idx[i][j] khong thé 16n hon max_subpics minusl.

b. Ching han, tir ma d& ma hoa subpic_grid_idx[i][j] khong thé 16n
hon max_subpics_minusl.

21.Dé xuét ring, s nguyén bét ky tir 0 @én max_subpics_minus1 phai bang
it nhat mot subpic_grid_idx[i][j].

22.B6 d&m 40 IBC c6 thé dugc thiét 14p lai trude khi gidi ma anh phu méi
trong mot anh.

a. Trong mot vidy, tAt ca cac mau trong bd dém 40 IBC ¢6 thé duoc
thiét 14p lai bang -1.

23.Danh sach muc bang mau co thé dugc thiét 14p lai tru6e khi gidi ma 4nh
phu méi trong mot anh.

a. Trong mdt vi du, PredictorPaletteSize co6 thé dugc gén béng 0
trude khi gidi ma anh phu méi trong mot anh.

24.Liéu ¢6 bao hiéu thong tin cla céc lat (ching han sb luong 14t va/hodc
cac khoang cua cac lat) co thé phu thudc vao s6 lugng 6 va’hodc sb
lwong khéi vién. |

a. Trong mdt vi du, néu sb lugng khéi vién trong anh béng 1,
num_slices_in_pic_minusl khong dugc bdo hi¢u va duge suy ra
bang 0.

b. Trong mdt vi du, néu s lugng khéi vién trong dnh bing 1, thong
tin cia céc lat (ching han, sb lugng 14t va/hodc cac khoang cia
céc lat) c6 thé khong dugce bao hiéu.

c. Trong mot vi du, néu s6 lugng khéi vién trong nh bing 1, sb
luong 14t c6 thé duge suy ra bang 1. Va 14t bao pht toan b anh.

Trong mdt vi du, néu sd luong khoi vién trong anh bang I,
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single brick per slice flag khong dugc bdo hi€u va dugc suy ra
bing mét.
i. Theo cach khac, néu sb Iugng khéi vién trong dnh bang
1, single brick per slice flag phéi bang 1.
d. Thiét ké cu phéap 14y 1am vi du dudi day:

pic parameter set rbsp() { Mo ta
if{NumBricksInPic > 1){
single brick per_slice flag u(1)
if(!single brick per slice flag)
rect slice flag u(1)
if(rect slice flag && !single brick per slice flag) {
pum_ slices in_pic_minusl ue(v)
bottom right brick idx_length_minusl ue(v)
for(i=0; i <num slices in pic_minusl;it++) {
bottom right brick idx_delta[i] u(v)
brick idx delta sign flag[i] u(1)
}
}
2
loop filter across bricks _enabled flag u(l)
if(loop filter across bricks enabled flag)
loop filter across_slices_enabled flag u(1)
}

25.Liéu bao hiéu slice_address ¢ thé dugc tach khdi viée liéu céc lat duge
béo hiéu 1a cac hinh chir nhat (ching han liéu rect_slice flag bang 0
hodc 1).
a. Thiét ké ca phép 14y 1am vi du dudi day:

if([[rect slice flag ||]] NumBricksInPic > 1)
slice_address u(v)
26. Liéu bdo hiéu slice _address c6 thé phu thudc vao so lwgng 14t khi cac 1at duge

bao hiéu 1a cac hinh chit nhat.
if{(rect slice flag && num slices in pic minusI>_0) || (Irect slice flag L&
NumBricksInPic > 1))

slice_address u(v)
27.Liéu bio hiéu num bricks_in slice minusl c6é th€ phu thudc vao

slice_address va/hodc s6 lugng khoi vién trong anh.

a. Thiét ké ct phap 14y 1am vi du duéi day:

if('rect slice flag && !single brick per slice flag && slice address < NumBricksInPic -1)
num_bricks in_slice_minusl ue(v)
28.1iéu bao hiéu loop_filter across_bricks_enabled_flag c6 the phu thudc

vao so luong 6 va/hodc s6 luong khoi vién.
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a. Trong mot vi du, loop_filter across_bricks_enabled_flag khong
duoc bao hiéu néu s luong khdi vién nhé hon 2.

b. Thiét ké ct phap ldy 1am vi dy duéi day:

' pic_parameter set rbsp() { Mo ta
if{NumBricksInPic > 1)
loop filter across bricks enabled flag u(l)
if(loop filter across bricks enabled flag)
loop filter across slices_enabled flag u(l)

29.Tuong hop dong bit yéu cAu rang tat ca cic l4t cla anh phai bao phu
toan bo anh.

a. Yéuciu ndy phai dugc thda man khi céc 1at dugce bao hiu la cac
hinh chit nhat (ching han, rect_slice flag bang 1).

30. Tuong hop dong bit yéu cAu ring tit ca cac l4t ca anh phy phai bao
pht toan b anh phu.

a. Yéucau nay phai dugc thda man khi cdc lat dugc bdo higu 1a cac
hinh chit nhét (ching han, rect_slice flag bang 1).

31. Tuong hop dong bit yéu cAu ring l4t khong thé dugc chong lan véi
nhiéu hon mét anh phu.

32. Tuong hop dong bit yéu cdu rang 6 khong thé duge chdng 14n véi nhidu
hon mét anh phu.

33.Tuong hgp dong bit yéu cdu rang khéi vién khong thé dugc chong lan
v6i nhiéu hon mot dnh phu.
Trong phin mo ta sau, khéi don vi co ban (BUB) ¢6 cac chiéu CW x
CH 12 ving chit nhat. Ching han, BUB ¢ thé 1a khdi cdy ma (CTB).

34.Trong mot vi du, s6 luong anh phu (dugce ky hidu 1a N) ¢6 thé duoc bao
hiéu.

a. Tuong hgp dong bit yéu cdu ring c6 it nhat hai anh phuy trong
4anh néu c4ac anh phu dugc st dung (chéng han,
subpics_present flag bing 1).

b. Theo cach khac, N trir d (tirc 13, N-d) c6 thé dugc bao hiéy, trong

d6 d 12 s6 nguyén ching han 0, 1, hoic 2.
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c. Chéng han, N-d c6 thé dugc ma héa véi ma hoa chiéu dai cb
dinh, ching han, u(x).

i. Trong mot vi dy, x ¢d thé 12 sb ¢6 dinh, chéng han 8.

ii. Trong mot vi du, X hodc x-dx ¢o6 thé dugc bao hidu trude
khi N-d dugc bao hiéu, trong d6 dx 1a sb nguyén ching
han 0, 1 hodc 2. x dugc béo hiéu co thé khong 16m hon gia
tri 16n nhét trong dong bit twong hop.

iii. Trong mdt vi du, x ¢ thé dugc din xuét ngay 14p tirc.

1) Chéng han, x c6 thé dugc dan xuét dudi dang ham
ctia tdng sb luong (dugc ky hiéu 14 M) BUB trong
anh. Chéng han, x = Ceil(log2(M+d0))+d1, trong
d6 d0 va d1 12 hai sb nguyén, ching han -2, -1, 0,
1,2, v.v.

2) M c6 thd dugc din xudt nhu 1a M =
Ceiling(W/CW) x Ceiling(H/ CH), trong d6 W va
H 1a chilu rong va chiéu cao cla anh, va CW va
CH 1a chiéu rong va chiéu cao ctia BUB.

d. Ching han, N-d c6 thé dugc ma héa véi ma don phén hodc ma
don phén rut gon.

e. Trong mét vi du, gié tri 1én nhét duoc phép ctia N-d c6 thé 12 sb
c dinh.

i. Theo cach khac, gia tri 1on nhét dugc phép ctia N-d ¢6 thé
duoc din xuit dudi dang ham tong s6 luong (duoc ky
hiéu 12 M) BUB trong anh. Ching han, x =
Ceil(log2(M+d0))+d1, trong d6 d0 va d1 1a hai sd nguyén,
chéng han-2,-1,0, 1,2, v.v..

35.Trong mot vi dy, anh phu ¢6 thé dugc bao hiéu béng cac chi bdo cua
mot hodc nhidu vi tri duge chon (chéng han, vi tri trén bén trai/trén bén
phai/dudi bén trdi/dudi bén phai) va/hodc chidu rong va/hoic chiéu cao

cua no.
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a. Trong mot vi dy, vi tri trén bén trai cua dnh phu c6 thé dugc bao
hiéu theo d6 hat ciia BUB véi céc kich thuéc CW x CH.

i. Chéng han, chi s6 cot (dugc ky hiéu 14 Col) lién quan dén
cac BUB cita BUB trén bén tréi cia anh phu c6 thé dugce
béo hiéu.

1) Chéng han, Col - d c6 thé dugc bao hiéu, trong d6
d 14 s nguyén chang han 0, 1, hogc 2.

a) Theo cach khéc, d co thé bang Col ciia 4nh
phu dugc ma hoéa trude d6, duge cong vao
d1, trong do6 dl 1a sb nguyén chang han -
1,0, hodc 1.

b) D4u ciia Col -d c6 thé dugc bao hiéu.

ii. Chang han, chi sé hang (dugc ky hiéu 1a Row) lién quan
dn BUB ciia BUB trén bén tréi ciia 4nh phu c6 thé dugc
bao hiéu.

1) Chéng han, Row -d co thé dugc bao hiéu, trong d6
d 1a s nguyén chang han 0, 1, hodc 2.

a) Theo cach khac, d c6 thé bing hang anh phu
duge ma hoéa trude do, duge cong véi dl,
trong do dl la sb nguyén ching han -1,0,
hoac 1.

b) DAu ctia Row -d c6 thé dugc béo hiéu.

iii. Chi sb hang/cot (dugc ky hiéu 1a Row) néu trén c6 thé
duoc biéu dién theo don vi CTB, chéng han, toa d6 x hodc
y so vé&i vi tri trén bén trdi cua anh ¢ thé dugc chia cho
kich thuéc CTB va dugce bao hicu.
iv. Trong mot vi dy, liéu béo hiéu vi tri cta anh phu ¢co thé
phu thudc vao chi sb anh phu.
1) Trong mdt vi du, dbi véi anh phu thir nhét trong

anh, vi tri trén bén tréi ¢ thé khong dugc bao higu.
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a) Theo cach khac, ngodi ra, vi tri trén bén trai
c6 thé dugce suy ra, ching han, bing (0, 0).
2) Trong mot vi du, d6i vé6i anh phu cubdi cung trong
anh, vi tri trén bén trai c6 thé khong dugc béo hiéu.
a) Vi tri trén bén trai c6 thé duoc suy ra tity
thudc thong tin ciia cac anh phu dugc bao
hiéu trude do.

b. Trong mét vi du, cac chi bao cia chiéu rcf)ng/chiéu cao/ vi tri
dugce chon ctia anh phu co thé dugc bao hiéu véi don phéan rit
gon/nhi phan rit gon/don phan/ chidu dai ¢b dinh/ma hoa EG thir
K (chang han, K=0, 1, 2, 3).

c. Trong mét vi du, chiéu réng cua anh phu co thé duoc bao hicu
theo do hat ctia BUB vdi céc kich thuéc CW x CH.

i. Ching han, sd lugng cot cia BUB trong anh phy (dugc
ky hiéu 1a W) c6 thé dugc bao hiéu.
ii. Ching han, W-d c6 thé dugc béo hiéu, trong d6 d 1 sb
nguyén chéng han 0, 1, hodc 2.
1) Theo cachkhéc,dco thé bang W ctia anh phu dugc
mi héa trude do, dugce cong véi dl, trong d6 d1 1a
sb nguyén chéng han -1,0, hodc 1.
2) Déu cia W-d c6 thé dugc bao hiéu.

d. Trong mot vi du, chiéu cao ciia anh phu c6 thé duoc bao hiéu

theo d6 hat cia BUB v¢i cac kich thuéc CW x CH.
i. Ching han, s6 luong hang cta cac BUB trong anh phu
(dugce ky hiéu 1a H) ¢6 thé duge béo hiéu.
ii. Chfmg han, H-d co thé dugce bao hiéu, trong d6 d 1a sb
nguyén chéng han 0, 1, hodc 2.
1) Theo cach khéc, d ¢ thé bing H ctia anh phu dugc
mi hoa trude d6, duge cong vé6i d1, trong do d1 1a
) nguyén chéng han -1,0, hodc 1.

2) DAu ctia H-d c6 thé dugc bao hiéu.
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e. Trong mot vi dy, Col-d c6 thé duge ma hoa véi ma hoa chiéu dai

c¢b dinh, ching han u(x).

i.

ii.

iii.

Trong mot vi dy, X ¢0 thé 12 s ¢b dinh chéng han 8.

Trong mdt vi dy, x ho#ic x-dx c6 thé duge bao hiu trude

~ khi Col-d dugc bao hiéu, trong do dx 12 s6 nguyén ching

han 0, 1 hodc 2. x dugc béo hi€u co thé khoéng 16n hon gia
tri 16n nhat trong dong bit twong hop.
Trong mét vi dy, x ¢ thé dugce dan xuét ngay lap tuc.

1) Chéng han, x c6 thé duoc din xuét dudi dang ham
cua téng sb (duoc ky hiéu 1a M) cot BUB trong
anh. Ching han, x = Ceil(log2(M+d0))+dl, trong
d6 d0 va d1 13 hai sb nguyén, chfj’mg han -2, -1, 0,
1,2, v.v..

2) M c¢6 thd dugc din xult dudi dang M =
Ceiling(W/CW), trong d6 W 1a chiéu rong ctia anh,
va CW 1a chiéu rong cia BUB.

f. Trong mdt vi du, Row-d c6 thé dugc ma héa v6i ma hoéa chiéu

dai ¢ dinh ching han u(x).

i.

ii.

iil.

Trong mét vi du, X cd thé 12 s6 ¢ dinh chéng han 8.
Trong mot vi dy, x hodc x-dx ¢ thé dugc bao hiéu trude
khi Row-d duoc bao hiéu, trong d6 dx 1a s6 nguyén ching
han 0, 1 hodc 2. x dugc bao hi€u co thé khong 16m hon gid
tri 16n nhét trong dong bit twong hop.

Trong mdt vi dy, x ¢d thé duogc dan xuit ngay lap tirc.

1) Chéng han, x c6 thé dugc dan xudt dudi dang ham
cta tdng sd (dugc ky hiéu 1a M) hang BUB trong
anh. Ching han, x = Ceil(log2(M+d0))+d1, trong
d6 d0 va d1 12 hai s nguyén, chang han -2, -1, 0,

1,2, v.v..
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2) M ¢6 thd duoc din xuit duéi dang M =
Ceiling(H/CH), trong d6 H 1a chiéu cao ctia anh,

va CH 1a chiéu cao ctia BUB.

g. Trong mot vi du, W-d co thé dugc ma héa véi ma hoa chiu dai

c¢b dinh ching han u(x).

i.

ii.

iii.

Trong mét vi du, x cd thé 12 s§ ¢ dinh ching han 8.
Trong mot vi dy, x hodc x-dx ¢ thé dugc bao hiéu trude
khi W-d dugce bdo hiéu, trong do6 dx 1a sb nguyén ching
han 0, 1 hoic 2. x dugc béo hidu c6 thé khong 16n hon gia
tri 16n nhét trong dong bit trong hgp.

Trong mot vi du, x ¢6 thé duogc dan xuét ngay lap tirc.

1) Chéng han, x c6 thé dugc din xut dudi dang ham
cta tdng s lwong (duge ky hiéu 1a M) cot BUB
trong 4nh. Chéng han, x = Ceil(log2(M+d0))+d1,
trong d6 d0 va d1 1a hai s6 nguyén, ching han -2,
-1,0,1,2,v.v..

2) M ¢6 thé dugc din xudt duéi dang M =
Ceiling(W/CW), trong d6 W 14 chidu rong ctia dnh,
va CW 12 chiéu rong ctia BUB. |

h. Trong mdt vi dy, H-d c6 thé dugc ma héa v6i ma héa chiéu dai

¢b dinh ching han u(x).

i.

ii.

iii.

Trong mot vi du, x ¢d thé 12 s8 ¢ dinh chéng han 8.
Trong mot vi dy, x hodc x-dx ¢6 thé dugc bao hiéu trude
khi H-d dugc bdo hiéu, trong d6 dx 1a s6 nguyén ching
han 0, 1 ho#c 2. x dugc bao hiu co6 thé khéng 16n hon gia
tri 16n nhét trong dong bit tuong hop.
Trong mot vi du, x cd thé dugc din xuét ngay lap tc.
1) Chéng han, x c6 thé dugc din xuit dudi dang ham
ctia tong s6 (duge ky hiéu 12 M) hang BUB trong
anh. Ching han, x = Ceil(log2(M+d0))+d1, trong
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G6 d0 va d1 13 hai sb nguyén, ch?mg han -2, -1, 0,
1,2, v.v..

2) M ¢6 thé dugc dén xuat du6i dang M =
Ceiling(H/CH), trong d6 H la chiéu cao cuia anh,
va CH 14 chiéu cao ciia BUB.

Col-d va/hodc Row-d co thé dugc bao hiéu cho tt ca cac anh
phu.
i. Theo cach khac, Col-d va/hodc Row-d ¢ thé khong dugc
béo hiéu cho tAt ca cac anh phu.

1) Col-d va/hodc Row-d co thé khong duoc bao hiéu
néu sb luong anh phu nhé hon 2. (bang 1).

2) Ching han, Col-d va/hodc Row-d c6 thé khong
duge bao hiéu cho anh phu thir nhit (ching han,
véi chi sb anh phu (hoic ID anh phu) b%lng 0).

a) Khi chung khong dugc bao hi€u, ching ¢
thé duoc suy ra bang 0.

3) Chéng han, Col-d va/hodc Row-d cé thé khong
duoc bao hiéu cho anh phu cubi cling (ching han,
vGi chi sb anh phu (hoic ID anh phu) bang
NumSubPics-1).

a) Khi chung khong dugc bdo hi€u, ching c6
thé dugc suy ra tiy thude cac vi tri va cac
kich thudc cua cac anh phu da dugc béo
hiéu.

W-d va/hodc H-d c6 thé duoc bao hiéu cho tAt ca cac anh phu.
i. Theo cach khac, W-d va/hodc H-d c6 thé khong dugc bao
hiéu cho tAt ca cac anh phu.

1) W-d va/hodc H-d co thé khong duoc béo hiéu néu
s6 lugng cia cac anh phu nhé hon 2. (bang 1).

2) Chang han, W-d va/hodc H-d c6 thé khong dugc

bao hiéu cho anh phu cubi cing (chdng han, v6i
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chi s anh phu (hoic ID anh phy) bing
NumSubPics-1).

a) Khi ching khéng dugc bao hiéu, ching c6
thé duoc suy ra tiy thudc céc vi tri va céc
kich thuéc cua cic anh phu di dugc bao
hiéu.

k. Trong cac dé muc néu trén, BUB co6 thé 1a CTB.
36.Trong mot vi dy, thong tin cla cac anh phu can dugc bao hiéu sau khi
thoéng tin c6 kich thuéc CTB (ching han, log2 ctu_size minus5) da
dugce bao hiéu.
37.subpic_treated as pic_flag[i] ¢ thé khong duoc bao hidu dbi véi mdi
cac anh phu. Thay vao d6, mot subpic_treated_as_pic_flag dugc bao
hiéu d& didu khién liéu anh phy duge xtr Iy duéi dang anh cho tat ca céc
anh phu.
38.loop_filter across subpic_enabled_flag [i] c6 thé khéng dugc bao hiéu
'd6i v6i mdi cac  anh  phu. Thay vao d6, mot
loop_filter across_subpic_enabled flag dugc bao higu dé didu khién
liéu cac bo loc vong cd thé dugc ap dung gifta cac anh phu cho tat ca
cac anh phu.
39.subpic_treated as pic flag[i] (subpic_treated as pic_flag) va/hoac
loop_filter across_subpic_enabled_flag[i]
(loop_filter across_subpic_enabled_{flag) co thé dugc bao hidu ¢6 didu
kién.
a. Trong mot vi du, subpic treated as pic flag[i] va/hodc
loop_filter_across subpic_enabled_flag[i] co thé khong dugc
bao hiéu néu sé luong ctia c4c &nh phu nhd hon 2. (bing 1).
40.RPR c6 thé duoc 4p dung khi cac anh phu dugce sir dung.
a. Trong mot vi du, hé s6 chia ty 1& trong RPR ¢4 thé bi rang budc
12 tap hop gi6i han khi cac anh phu dugc st dung, ching han
{1:1, 1:2 va/hodc 2:1}, hodc {1:1, 1:2 va/hodc 2:1, 1:4 va/hodc
4:1}, {1:1, 1:2 va/hodc 2:1, 1:4 va/hoac 4:1, 1:8 va/hodc 8:1}.
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b. Trong mdt vi du, kich thudc CTB ciia anh A va kich thuéec CTB
ctia anh B c6 thé 12 khic nhau néu d6 phén giai cta anh A va anh
B 14 khéc nhau.
c. Trong mdt vi du, gid st anh phu SA c6 cic kich thude
SAWxSAH nim trong anh A va anh phy SB ¢6 cac kich thuéc
SBWxSBH nim trong anh B, SA tuong Ung v6i SB, va cic hé
sb chia ty 1& gifta anh A va &anh B 12 Rw va Rh doc theo cac
huéng ngang va doc, sau do.
i. SAW/SBW hoic SBW/SAW phai bing Rw.
ii. SAH/SBH hoic SBH/SAH phai bing Rh.
41.Khi cac anh phu dugce sir dung (ching han, sub_pics present flag la
true), chi sb anh phu (hodc ID &nh phu) c6 thé duoc bao hiéu trong tiéu
d@ 14t, va dia chi l4t bi gidn doan dudi dang dia chi trong anh phu thay
vi toan bd anh.
5. Cac phwong an thuc hién
Dudi day cac phuong an thyc hién, cic doan van ban méi duge thém vao
dugc in nghiéng ddm va cac doan van ban bi x6a dugc danh d4u bang “[[]]”.
5.1 Phwong 4n thwe hién 1: rang budc anh phu trén cic ng vién hop nhét
dwgrc tao afin
8.5.5.6 Qué trinh din xuit @i véi cac ing vién hop nhit MV diém diéu
khién afin dwgc tao
Céc d4u vao cho qua trinh nay la:
— i tri 6 sang (xCb, yCb) x4c dinh mAu trén bén trai cta khdi ma do sang
hién tai so v6i mau do sang trén bén trai cua anh hién tai,
—  hai bién cbWidth va cbHeight x4c dinh chiéu rong va chidu cao cta khdi ma
do sang hién tai,
—  céc cd tinh kha dung availableAo, availableA;, availableA, availableBo,
availableB1, availableB,, availableBs3,
— cac vi tri miu (xNbAo, yNbAg), (xNbAj, yNbA1), (xNbA2, yNbA2),
(xNbBo, yNbBy), (xNbB1, yNbB1), (xNbB2, yNbB:) va (xNbBs, yNbB3).

DPau ra cia qua trinh nay la:
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— ¢& tinh kha dung cua cic Utmg vién hgp nhit CPMV afin dugc tao
availableFlagConstK, v6i K = 1..6,

—  c4c chi sb tham chiéu refldxLXConstK, v6i K =1..6, X béng 0 hoac 1,

—  céc co st dung danh sach dy béo predFlagLXConstK, v6i K=1..6, X bang
0 hodc 1,

—  céc chi 6 mé hinh chuyén dong afin motionModelldcConstK, véi K =1..6,

— chcchisd trong sb dur bao kép bewldxConstK, véi K = 1..6,

—  cac CPMV afin duge tao cpMvLXConstK[cpldx] véi cpldx =0.2, K=1..6
va X bang 0 hozc 1.

CPMV (duéi bén phai cung vi tri) thir tu cpMvLXCorner[3], chi 56 tham Vchiéu
refldxL.XCorner[3], c& sit dung danh sach dy bao predFlaglL.XCorner[3] va co
tinh kha dung availableFlagCorner[3] v6i X bang 0 va 1 dugc dan xuét nhu sau:
_ Céc chi sé tham chiéu dbi v6i Gng vién hop nhét thoi gian,
refldxL.XCorner[3], véi X biang 0 hoic 1, dugc gan bang 0.
—  Céc bién mvLXCol va availableFlagL.XCol, véi X b%ing 0 hodc 1, duoc dan
xut nhu sau:
— Néu slice temporal mvp_enabled_flag bang 0, ci hai thanh phan cia
mvL.XCol dugc gan bang 0 va availableFlagL XCol dugc gan bang 0.
— Nguoec lai (slice_temporal mvp_enabled_flag bing 1), didu kién sau 4p
dung:
xColBr = xCb + cbWidth (8-601)
yColBr = yCb + cbHeight (8-602)
rightBoundaryPos = subpic treated as_pic flag[SubPicldx] ?

SubPicRightBoundaryPos : pic width in_luma _samples — 1

botBoundaryPos = subpic treated as pic_flag/SubPicldx] ?

SubPicBotBoundaryPos : pic height in luma samples — 1
— Néu yCb >> CtbLog2SizeY bang yColBr >> CtbLog2SizeY,

vColBr nhoé hon hodc biang botBoundaryPos and xColBr nhé hon

hodic bang rishtBoundaryPos, diéu kién sau dp dung:
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— Bién colCb xéac dinh khéi ma dd sang bao phi vi tri duge chinh

stra duoc tao boi (xColBr >> 3) << 3, (yColBr >> 3) << 3)
bén trong anh cung vi tri duoc xac dinh béi ColPic.

Vi tri 40 sang (xColCb, yColCb) dugc gan bing méu trén bén
trai ciia khbi ma d6 sang cung vi tri duge xac dinh bai colCb so
v6i mau d(f) sang trén bén trai cia anh cung vi tri dugc xac dinh
bdi ColPic.

Qua4 trinh d4n xuit dbi véi cac MV ciing vi tri nhu duge x4c dinh
trong ménh d88.52.12 dugc goi véi currCb, colCb,
(xColCb, yColCb), refldxL. XCorner[3] va sbFlag set bing 0 1am
ddu vao, va ddu ra dugc gin cho mvLXCol va

availableFlagl.XCol.

— Nguoc lai, ca hai thanh phén cia mvLXCol dugc gin bing 0 va
availableFlagl. XCol dugc gan bang 0.

5.2 Phwong 4n thue hién 2: rang bugc dnh phu véi cac ing vién hop nhéit

dwgc tao afin

8.5.5.6 Qua trinh din xuét dbi véi cdc éng vién hop nhit MV diém diéu

khién afin dwgc tao

Céc dau vao cho qua trinh nay la:

vi tri d0 sang (xCb, yCb) xac dinh mAu trén bén trai cia khdi mi do sang
hién tai so v6i mau do sang trén bén trai ciia anh hién tai,

hai bién cbWidth va cbHeight xac dinh chiéu réng va chidu cao ctia khbi ma
do sang hién tai,

cac co tinh kha dung availableAo, availableAi, availableAa, availableBo,
availableB1, availableB., availableBs,

cic vi tri miu (xNbAo, yNbAg), (xNbAi, yNbA;), (xNbAz, yNbA2),
(xNbBo, yNbBo), (xNbB1, yNbB1), (xXNbB2, yNbB2) va (xNbB3, yNbB3).

DAu ra cta qué trinh nay la:

— ¢O tinh kha dung cac ung vién hop nhit CPMV afin dugc tao

availableFlagConstK, v6i K = 1..6,
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céc chi sb tham chiéu refldxLXConstK, v6i K = 1..6, X bﬁng 0 hodc 1,

céc co sit dung danh sach dy bao predFlagL.XConstK, viK=1..6, X béng
0 hodc 1,

cac chi s6 mé hinh chuyén dong afin motionModelldcConstK, v6i K =1..6,
cac chi sb trong s6 du bao kép bewldxConstK, véi K = 1..6,

cac CPMV afin dugc tao cpMvLXConstK[cpldx] véi cpldx =0..2, K=1..6
va X being 0 or 1.

CPMV thi tu (dudi bén phai cling vi trf) cpMvLXCorner[3], chi s tham chiéu
refldxL.XCorner[3], c& sit dung danh sach du bao predFlagl. XCorner[3] va c&
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tinh kha dung availableFlagCorner[3] v6i X béng 0 va 1 dugc dan xuét nhu sau: -

Cic chi sb tham chiéu déi véi Gng vién hop nhdt thoi gian,
refldxL.XCorner[3], véi X bang 0 hoic 1, dugc gan bang 0.
Céc bién mvLXCol va availableFlagl.XCol, with X being 0 or 1, dugc dan
xuét nhu sau:
— Néu slice_temporal mvp_enabled_flag bang 0, ci hai thanh phan cia
mvLXCol dugc gan bing 0 va availableFlagl XCol dugc gén bang 0.
— Nguoc lai (slice_temporal mvp_enabled flag bing 1), diéu kién sau &p
dung:
xColBr = xCb + cbWidth (8-601)
yColBr = yCb + cbHeight (8-602)

rightBoundaryPos = subpic_treated as pic flag[SubPicldx] ?

SubPicRightBoundaryPos : pic width_in_luma samples — 1

botBoundaryPos = subpic treated as pic_flag/[SubPicldx] ?

SubPicBotBoundaryPos : pic_height in luma samples — 1
xColBr = Min(rightBoundaryPos , xColBr)
yColBr = Min (botBoundaryPos , yColBr)

— Néu yCb >> CtbLog2SizeY bang yColBr >> CtbLog2SizeY,

[[yColBr nho hon pic_height_in luma_samples and xColBr nho hon

pic_width in luma_ samples, diéu kién sau ap dung]]:
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— Bién colCb x4c dinh khéi ma d6 sang bao phu vi tri duge chinh
stra duoc tao boi ((xColBr >> 3) << 3, (yColBr >> 3) << 3)
bén trong anh cung vi tri duoc xac dinh bsi ColPic.

— Vi tri 0 sang (xColCb, yColCb) dugc gan bang mAu trén bén
trai ctia khdi ma do sang cling vi tri duogc x4c dinh boi colCb so
véi mAu d6 sang trén bén trai cia anh cing vi tri duge xac dinh
béi ColPic.

— Quatrinh din xuét ddi v&i cdc MV cung vi tri nhu duge xac dinh
trong ménh dé 8.52.12 dugc goi v&i currCh, colCb,
(xColCb, yColCb), refldxL. XCorner{3] va sbFlag set bing 0 1am
diu vao, va ddu ra dugc gén cho mvLXCol va
availableFlaglL.XCol.

— Nguoc lai, ca hai thanh phén cia mvLXCol dugc gin bang 0 va
availableFlagl. XCol dugc gan bang 0.

5.3 Phwong 4n thwe hién 3: Nap cac miu s nguyén theo rang budc dnh phu
8.5.6.3.3 Qu4 trinh nap miu s6 nguyén dj sing

Céac du vao cho qua trinh nay 1a:

— i tri d6 séng theo cac don vi mau toan phﬁn (xInty, yInty),

— mang mau tham chiéu d6 sang refPicL.Xy,

DAu ra cia qué trinh nay 14 gia tri mau d6 sang duge du bao predSampleL X1
Bién shift dugc gan bing Max(2, 14 — BitDepthy).

Bién picW dugc gén bang pic_width_in_luma_samples va bién picH dugc gin
bang pic_height in luma_samples.

Céc vi tri d0 sang theo cac don vi miu toan phan (xInt, yInt) dugc dan xut nhu
sau:

— Néu subpic treated as pic_flag[SubPicldx] bing 1, diéu kién sau dp

dung:
xInt = Clip3(SubPicLeftBoundaryPos, SubPicRightBoundaryPos, xInt)

vInt = Clip3(SubPicTopBoundaryPos, SubPicBotBoundaryPos, yInt)

— Nowoc lai:
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xInt = Clip3(0, picW — 1, sps_ref_wraparound_enabled flag ?
(8-782)

ClipH((sps_ref wraparound_offset_minusl + 1) * MinCbSizeY, picW
, xInty) : xIntr)
yInt = Clip3(0, picH — 1, yIntr)
(8-783)

Gia tri mau dd sang dugc du bao predSampleL Xy duoc dAn xuét nhu sau:

predSampleL. Xy = refPicLXy[xInt][yInt] << shift3 (8-784)

5.4 Phwrong 4n thuce hién 4: din xuit bién invAvgLuma trong phép chia ty

1é du sic d6 ciia LMCS

8.7.5.3 T4i tao anh véi qua trinh chia ty 1€ dw sic d6 phu thudc d9 sang cho

cac mau siac do

Céc ddu vao cho qua trinh nay 1a:

vi tri sic d6 (xCurr, yCurr) cla mau sic d0 trén bén trai clia khdi bién dbi sic
d6 hién tai so véi mau sic dd trén bén trai cia anh hién tai,

bién nCurrSw xéc dinh chiéu rong khéi bién ddi sic do,

bién nCurrSh x4c dinh chidu cao khéi bién dbi sic do,

bién tuCbfChroma xac dinh cd khéi dugc ma héa cia khdi bién @0 sic do
hién tai,

mang (nCurrSw)x(nCurrSh) predSamples xac dinh cac mau dy bdo sic do
ctia khéi hién tai,

mang (nCurrSw)x(nCurrSh) resSamples xac dinh cac mAu du séc d6 ctia khbi

hién tai,

DA4u ra cta qué trinh ndy 14 méang mAu anh sic d6 dugc tai tao recSamples.

Bién sizeY dugc gan bang Min(CtbSizeY, 64).

Mang miu anh sdc d§ dugc tai tao recSamples dugc dan xuat nhu sau véi

i=0.nCurrSw—1,j=0.nCurrSh —1:

— Nguoc lai, diéu kién sau 4p dung:
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— Bién currPic x4c dinh mang cia miu d6 sang dugc tai tao trong &nh hién
tai.
—  Dé& din xuét bién varScale c4c budc cd thir ty sau 4p dung:
1. Bién invAvgLuma dugc din xuét nhir sau:
— Mang recLumal[i] véi i=0..(2 * sizeY — 1) va bién cnt duge din
xut nhur sau:
— Bién cnt dwoc gan bang 0.
— BiénrightBoundaryPos and botBoundaryPos dwgc dén xuit
nhw sau:
rightBoundaryPos = subpic_treated_as_pic_flag[SubPicldx] ?
SubPicRightBoundaryPos : pic_width_in_luma_samples — 1
botBoundaryPos = subpic_treated_as_pic_flag[SubPicldx] ?
SubPicBotBoundaryPos : pic_height in_luma_samples — 1
_ Khi availl bang TRUE, méang recLuma[i] v6ii=0..sizeY — 1
duoc gan bang
currPic[xCuCb — 1][Min(yCuCb + i, [[pic_height_in luma sa
mples — 1]] botBoundaryPos )] v6ii=0..sizeY — 1, va cnt

duogc gan bing sizeY

—  Khi availT bang TRUE, méang recLumafcnt +i] v6ii=
0..sizeY — 1 dugc gn bing
currPic[Min(xCuCb + i, [[pic_width_in_luma_samples — 1]] r

iehtBoundaryPos)][yCuCb — 1] v6ii=0..sizeY — 1, va

cnt duge gan bang (cnt + sizeY)
_ Bién invAvgLuma dugc din xuét nhu sau:

— Néu cnt 16n hon 0, diéu kién sau ép dung:
invAvgLuma = Cliply((C iy t recLuma(k] + (cnt >> 1)) >>
Log2(cnt))
(8-1013)

— Nguoc lai (cnt béng 0), diéu kién sau 4p dung:
invAvgLuma = 1 << (BitDepthy — 1)
(8-1014)
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5.5 Phwong 4n thwe hién S: vi du dinh nghia phin tir Anh phu theo don vi N
(chiing han N=8 hoc 32) khic ngoai 4 mau
7.4.3.3 Ngit nghia RBSP tip hop tham sé chubi
subpic_grid_col_width_minusl cong 1 xac dinh chidu rong ctia mbi phén tir
cua ludi dinh danh anh phu theo céc don vi cia £N mAu. Chiu dai ctia phan tir
ct phép 12 Ceil(Log2(pic_width _max_in_luma samples / £N))) bit.
Bién NumSubPicGridCols dugc dan xuat nhu sau:
NumSubPicGridCols =
(pic_width max_in_luma samples + subpic_grid col width_minusl *[
[4+3]] NAN-I) /

(subpic_grid col width _minusl * [[4+ 3]] N+ N-1) (7-5)
subpic_grid_row_height_minusl plus 1 x4c dinh chidu cao ciia mdi phén t&
cua luéi dinh danh anh phu theo cac don vi cua 4 mAu. Chiéu dai cta phén tr cu
phép 14 Ceil(Log2(pic_height max_in_luma_samples / £V)) bit.

Bién NumSubPicGridRows dugc din xuit nhu sau: 7
NumSubPicGridRows =
(pic_height max_in luma_samples + subpic_grid row_height minusl * 4
N+N-I) /
(subpic_grid row_height minus1 *[[4+ 3] N+ N-1)
7.4.7.1 Ngit nghia tiéu dé lat chung
Cic bién SubPicldx, SubPicLeftBoundaryPos, SubPicTopBoundaryPos,
SubPicRightBoundaryPos, va SubPicBotBoundaryPos dugc dan xuét nhur sau:
SubPicldx =
CtbToSubPicldx[CtbAddrBsToRs[FirstCtbAddrBs[SliceBrickldx[0]]]]
if(subpic_treated_‘as pic_flag[SubPicldx]) {
SubPicLeftBoundaryPos =
SubPicLeft[SubPicldx] * (subpic_grid_co1_width_fninus1 +1)*4N
SubPicRightBoundaryPos =
(SubPicLeft[SubPicldx] + SubPicWidth[SubPicldx]) *
(subpic_grid col width_minusl +1) * 4N (7-93)
SubPicTopBoundaryPos =
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SubPicTop[SubPicldx] * (subpic_grid_row_height minusl + 1)* 4N
SubPicBotBoundaryPos =
(SubPicTop[SubPicldx] + SubPicHeight[SubPicldx]) *
(subpic_grid row height minusl +1) * 4N

¥
5.6 Phwong 4n thye hién 6: giéi han chidu rong anh va chiéu cao dnh bang
hodc 16m hon 8
7.4.3.3 Ngir nghia RBSP tap hop tham s6 chubi
pic_width_max_in_luma_samples xéc dinh chidu rong 16n nhat, theo cac don
vi cia miu do sang, cua mdi anh dugc giai mi dé cap dén SPS.
pic_width max in luma_samples s& khong bén_g 0 va s& 12 boi sd nguyén cta

[[MinCbSizeY]] Max(8, MinCbSizeY).

pic_height_max_in_luma_samples xac dinh chidu cao 16n nhét, theo cac don
vi cia miu do6 sang, cua mdi anh dugc gidi ma dé cap dén SPS.
pic_height max_in luma_samples s& khong bang 0 va s& 1a bi sd nguyén clia
[[MinCbSizeY]] Max(8, MinCbSizeY).

5.7 Phwong 4n thue hién 7: kidm tra dwong bién inh phu dé tich BT/TT/QT,
din xuét chidu sdu BT/TT/QT, va/hoic c& tich CU bao hiéu

6.4.2 Qua trinh tach nhi phan dwgc phép
Bién allowBtSplit dwoc din xuit nhu sau:
— Ngugc lai, néu tit ca diéu kién sau 1a ding, allowBtSplit dugc gén bing
FALSE
— btSplit bang SPLIT BT VER
— y0 + cbHeight 16n hon
[[pic_height in luma samples]]subpic treated as pic flag[SubPicld

x] ?  SubPicBotBoundaryPos + 1: pic_height in luma samples.

— Ngugc lai, néu tht ca diéu kién sau 13 dang, allowBtSplit dugc gén bing
FALSE
— btSplit bang SPLIT_BT_VER
‘— cbHeight 16n hon MaxTbSizeY
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— x0+ cbWidth 16n hon [[pic_width in luma samples]]
subpic_treated _as pic flag/SubPicldx] 2

SubPicRightBoundaryPos + 1 : pic width in _luma samples

— Nguoc lai, néu tit ca diéu kién sau 13 ding, allowBtSplit duoc gan bing
FALSE
— btSplit bing SPLIT BT_HOR
— cbWidth 16n hon MaxTbSizeY
— y0 + cbHeight 16n hon [[pic_height in luma samples]]
subpic_treated _as pic_flag[SubPicldx] 2

SubPicBotBoundaryPos + 1: pic height in_luma_samples.

— Nguoc lai, néu tit ca diéu kién sau 1a ding, allowBtSplit duoc gin bang
FALSE

—~ x0 + cbWidth 16n hon [[pic width in_luma_samples]]

subpic_treated _as pic_flag/SubPicldx] 2

SubPicRightBoundaryPos + 1 : pic width_in_luma samples

— y0 + cbHeight I6n hon [[pic_height in luma_ samples]]
subpic treated as pic flag[SubPicldx] ?

SubPicBotBoundaryPos + 1: pic height in luma_samples.
— cbWidth 16n hon minQtSize

— Nguoc lai, néu tit ca diéu kién sau 1a ding, allowBtSplit dugc gan bﬁng
FALSE
— btSplit bing SPLIT BT _HOR
— x0+ cbWidth 16n hon [[pic_width in luma_samples]]
subpic_treated as pic ﬂag[SubPicIdxl 2

SubPicRightBoundaryPos + 1 : pic width_in_[uma samples

— y0 + cbHeight nhé hon hodc bang [[pic_height in_luma_samples]]
subpic treated as pic_flag[SubPicldx] ? '

SubPicBotBoundaryPos + 1: pic height in luma_samples.
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6.4.2 Qua trinh tach tam phin dwgc phép
Bién allowTtSplit duge din xuét nhu sau:
— Néu mét hoic nhidu diéu kién sau 13 dung, allowTtSplit dugc gén
bing FALSE:
_  cbSize nhé hon hoic bang 2 * MinTtSizeY
— ¢bWidth 16n hon l\/Iin(MabeSizeY, maxTtSize)
— cbHeight 16n hon Min(MaxTbSizeY, maxTtSize)
— mttDepth 16n hon hodc bing maxMttDepth
— x0+ cbWidth 16n hon [[pic_width in luma samples]]
subpic treated _as pic_flag/SubPicldx] 2

SubPicRightBoundaryPos + 1 : pic width in luma samples

— y0 + cbHeight 16n hon [[pic_height in luma samples]]
subpic treated _as _pic_flag[SubPicldx] 2

SubPicBotBoundaryPos + 1: pic height in_luma_samples.

— treeType bing DUAL TREE _CHROMA va
(cbWidth / SubWidthC) * (cbHeight / SubHeightC) nhé hon hodc bing
32

— treeType bing DUAL TREE CHROMA va modeType bang
MODE TYPE INTRA
— Ngugc lai, allowTtSplit dugc gan bang TRUE.
7.3.8.2 Ca phap don vi cidy ma

dual tree implicit gt split(x0, y0, cbSize, cqtDepth) { Mo ta

iftx] < [[pic_width in luma_samples]] (subpic treated as pic flag[SubPicldx] ?
SubPicRightBoundaryPos + 1 : pic width in luma samples))
dual tree implicit gt split(x1, y0, cbSize / 2, cqtDepth + 1)
iftyl < [[pic_height_in luma_samples]] (subpic treated as pic flag[SubPicldx] ?
SubPicBotBoundaryPos + 1: pic_height in_luma_samples))
dual tree implicit gt split(x0, y1, cbSize / 2, cqtDepth + 1)
if(x] < [[pic_width in_luma_samples]] (subpic treated as pic flag[SubPicldx] ?
SubPicRightBoundaryPos _+ 1 _: pic width in_luma samples) && yl <
[[pic_height in luma samples]] (subpic_treated_as_pic flag[SubPicldx] ?
SubPicBotBoundaryPos + 1: pic_height in luma samples))
dual tree implicit gt split(x1, y1, cbSize / 2, cqtDepth + 1)
} else {

=
/
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7.3.8.4 Ct phap cady ma
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coding_tree(x0, y0, cbWidth, cbHeight, ggOnY, qgOnC, cbSubdiv, cqtDepth, mttDepth, depthOffset,
partldx, treeTypeCurr, modeTypeCurr) {

Mo ta

if((allowSplitBtVer || allowSplitBtHor || allowSplitTtVer || allowSplitTtHor || allowSplitQT)
&&(x0 + cbWidth <= [[pic_width in luma samples]]
(subpic treated as pic flag/SubPicldx] ? SubPicRightBoundaryPos + 1 :
pic_width_in_luma_samples))
&& (y0 + cbHeight <= [[pic_height in_luma samples]]
(subpic treated as pic flag[SubPicldx] ? SubPicBotBoundaryPos +
I: pic_height in_luma_samples)))

split cu flag

ae(v)

if(cu gp delta enabled flag && qgOnY && cbSubdiv <= cu gp delta subdiv) {

depthOffset += (y0 + cbHeight > [[pic_height in_luma_ samples]]
(subpic treated as pic flag/SubPicldx] ? SubPicBotBoundaryPos +
1: pic_height in _luma samples))?1:0

y1 =y0 + (cbHeight / 2)

coding_tree(x0, y0, cbWidth, cbHeight / 2, qgOnY, qgOnC, cbSubdiv + 1,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType, modeType)

iflyl < [[pic_height in luma samples]]  (subpic freated as pic flag[SubPicldx] ?
SubPicBotBoundaryPos + 1: pic_height in luma_samples))

coding_tree(x0, y1, cbWidth, cbHeight / 2, ggOnY, qgOnC, cbSubdiv + 1,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType, modeType)

iflx] < [[pic_width in luma samples]]  (subpic treated as pic flag/SubPicldx] ?
SubPicRightBoundaryPos + 1 : pic width in luma samples))

coding_tree(x1, y0, cbWidth / 2, cbHeight / 2, qgOnY, qgOnC, cbSubdiv + 2,
cqtDepth + 1, 0, 0, 1, treeType, modeType)

if(yl < [[pic_height in luma_samples]] (subpic_treated as pic flag[SubPicldx] ?
" SubPicBotBoundaryPos + 1: pic_height in _luma_samples))

coding_tree(x0, y1, cbWidth / 2, cbHeight / 2, ggOnY, qgOnC, cbSubdiv + 2,
cqtDepth + 1, 0, 0, 2, treeType, modeType)

if(yl < [[pic_height in_luma samples]] (subpic_treated_as_pic_flag[{SubPicldx] ?

SubPicBotBoundaryPos + 1: pic_height _in_luma_samples) && x1 <

[[pic_width_in luma samples]] (subpic_treated as pic flag/SubPicldx] ?
SubPicRightBoundaryPos + 1 : pic width_in_luma_samples))

coding_tree(x1, y1, cbWidth / 2, cbHeight / 2, qgOnY, qgOnC, cbSubdiv + 2,
cqtDepth + 1, 0, 0, 3, treeType, modeType)

5.8 Phwong 4n thwe hién 8: vi du dinh nghia cac dnh phu

seq parameter set rbsp() { M06 ta

sps_decoding_parameter_set_id

u(4)

pic_ width max_in_luma_samples

ue(v)

pic_height max_in_luma_samples

ue(v)

[[subpics present_flag

u(l)

if(subpics present flag) {

max_subpics minusl

u(g)

subpic_grid col width_minusl

u(v)

subpic_grid row_height minusl

u(v)

for(i = 0; i < NumSubPicGridRows; i++)

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

subpic_grid_idx[i][j]

u(v)

for(i=0;i <= NumSubPics; i++) {

subpic_treated_as_pic flag[i]

u(l)

loop filter across subpic_enabled flag]i]

u(l)

}

1l
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bit depth luma minus8

=
(4]
b~
<

log2 ctu size minusS

=]
b~

N
e

subpics present flag

__if(subpics_present flag) {

num _subpics minusl

for(i=0;i <= num subpics minusl; i++) {

subpic _ctb_addr x[i]

subpic ctb addr y[i]

subpic _ctb width minusl]i]

subpic_cth_height minusl[i]

subpic_treated as pic_flag[i]

loop filter across subpic enabled flagli]

}

5.9 Phwong 4n thuc hién 9: vi du dinh nghia cdc dnh phu

seq parameter set rbsp() { Mo ta
sps_decoding parameter_set id u(4)
pic width max_in_luma_samples ue(v)
pic_height max_in_luma_samples ue(v)
[[subpics present flag u(1)
if(subpics present flag) {
max_subpics_minusl u(8)
subpic_grid col width minusl u(v)
subpic_grid row_height minusl u(v)
for(i = 0; i <NumSubPicGridRows; i++)
for(j = 0; j < NumSubPicGridCols; j++)
subpic_grid idx[i][j] u(v)
for(i=0;i <= NumSubPics; i++) {
subpic_treated as_pic_flag[i] u(l)
loop filter across subpic_enabled_flagfi] u(1)
}
11
bit depth luma minus8 ue(v)
log2 ctu_size minus5 u(2)
subpics present flag u(l)
if(subpics present flag)
num_subpics_minusl ue(v)
for(i = 0; i <= num_subpics minusl; i++) {
subpic_cth_addr x[i] u(8)
subpic_ctb_addr y[i] u(8)
subpic_cth_width _minusl][i] u(8)
subpic_ctb_height minusl[i] u(8)
subpic_treated _as pic_flagli] u(l)
loop filter across _subpic_enabled flagfi] u(l)

}

5.10 Phwong 4n thyc hién 10: vi du dinh nghia cic dnh phu
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seq parameter set rbsp() { MO ta
sps_decoding_parameter set id u4)
pic width_max_in luma samples ue(v)
pic_height max_in_luma samples ue(v)
[[subpics_present_flag u(1)
if(subpics present flag) {
max_subpics _minusl u(8)
subpic_grid col width minusl u(v)
subpic_grid row_height minusl u(v)
for(i = 0; i < NumSubPicGridRows; i++)
for(j = 0; j < NumSubPicGridCols; j++)
subpic_grid idx[i][j] u(v)
for(i=0;i <= NumSubPics; i++) {
subpic_treated_as_pic_flag[i] u(1)
loop filter across_subpic_enabled_flag]i] u(l)
}
HI
log2 ctu_size minusS u(2)

subpics present flag

if(subpics present flag) {

num subpics minus2

subpic_addr _x length_minusl

subpic_addr y length minusl

for(i=0;i < NumSubPics; i++) {

subpic_ctb_addr x[i]

subpic ctb addr yfi]

< SIS

subpic_ctb width_minusl[i] u(v)
subpic_ctb_height minusl[i] u(v)
subpic_treated as pic flagfi] u(l)
loop filter across _subpic_enabled flagfi] u(l)
}
5.11 Phwong 4n thwe hién 11: vi du dinh nghia cic anh phu
seq parameter set rbsp() { MO ta
sps_decoding_parameter set id u(4)
pic_width max_in_luma_samples ue(v)
pic_height max_in_luma_samples ue(v)
[[subpics_present_flag u(l)
if(subpics present flag) {
max_subpics_minusl u(8)
subpic_grid col width_minusl u(v)
subpic_grid row_height minusl u(v)
for(i = 0; i < NumSubPicGridRows; i++)
for(j = 0; j < NumSubPicGridCols; j++)
subpic_grid_idx[i][j] u(v)
for(i=0; i <= NumSubPics; i++) {
subpic treated as pic_flag[i] u(l)
Jloop filter across_subpic_enabled flag]i] u(l)

}

1]
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log2 ctu size minus5 u(2)
subpics present flag u(l)
if(subpics present flag) {
num_subpics minus2 u)
subpic_addr x length minusl ue(v)
subpic_addr_y length minusl ue(v)

for(i=0;i < NumSubPics; i++) {

if(i < NumSubPics — 1){

subpic_ctb_addr x/[i] uv)
subpic_ctb_addr y[i] u)
subpic_cth width minusl[i] uv)
subpic_ctb_height minusl/i] u)
£
subpic treated as_pic_flag[i u(l)
loop filter_across subpic_enabled flag[i] u(l)
}

NumSubPics= num_subpics _minus2+2.

Fig.3 1 so dd khdi ciia thiét bj xit Iy video 300. Thiét bj 300 c6 thé dugc sir

dung d4 thuc hién mdt hogc nhidu phuong phap duge md td & day. Thiét bi 300
c6 thé duge trién khai trong dién thoai thong minh, may tinh bang, mdy tinh, b
thu Internet van vat (IoT), va v.v.. Thiét bi 300 c6 thé bao gbm mot hodic nhiéu
bd xit Iy 302, mot hodc nhidu bd nhé 304 va phan cimg xir Iy video 306. (cac)
b6 xt Iy 302 co thé duogc tao cdu hinh dé thuc hién mot hodc nhiéu phuong Aphép
duge néu trong ban md ta. BY nhé (cac b nhé) 304 cod thé duoc st dung dé luu
trir dir liéu va ma dugc sur dung dé thuc hién cac phuong phép va cac k¥ thuat
dugc md ta & diy. Phin cing xit ly video 306 ¢4 thé dugc st dung dé thuc hién,
trong hé mach phan ctig, mot s6 ky thuit dugc néu trong ban mo ta.

Fig.4 12 Iuu d d6i v6i phuong phap 400 xit Iy video. Phuong phép 400 bao
gdm cac budc xéc dinh (402), dbi vé6i khéi video trong ving video thir nhét cia
video, liéu vi tri ma & d6 bd du bao vecto chuyén dong thoi gian dugc xac dinh
dbi v6i bién dbi gitta khéi video va bidu dién dong bit ciia khoi video hién tai sir
dung ché d6 afin nim trong ving video thit hai, va thyc hién (404) phép bién dbi
dua trén viéc xéc dinh.

Cac giai phap sau co thé dugc trién khai dudi dang cac gidi phép dugc uu
tién theo mdt s phuong 4n thuc hién.

Céc giai phép sau co thé duoc trién khai ciing véi cac k¥ thuét bd sung duoc

mo ta trong cac muc dugc liét ke trong phén trude 46 (chéng han, myc 1).
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1. Phuong phép xir ly video, bao gbm cac buédc: xac dinh, dbi véi khéi video
trong vung video thir nhét cia video, liéu vi tri ma & d6 bg du béo vecto chuyén
dong thoi gian dugc xéc dinh d6i v&i bién dbi gitra khéi video va biéu dién dong
bit cita khéi video hién tai sir dung ché d¢ afin nam trong ving video thir hai; va
thire hién bién dbi dya trén viéc xac dinh.

2. Phuong phap theo giai phép 1, trong d6 khéi video dﬁqc bao phu bédi ving
thir nhit va viing thir hai.

3. Phuong phap theo gidi phap 1 hodc 2, trong d6, trong truong hop ma vi
tri ctia b0 du bao MV thoi gian nim ngoai viing video thir hai, sau d6 bo du bao
MYV thoi gian dugc danh dAu 12 khéng kha dung va khéng dugc sir dung trong
phép bién doi.

Céc giai phép sau ¢ thé duoc trién khai cling véi céc kg thuat bd sung duge md
ta trong cac muc dugce liét ké trong ph?m trude do (chéng han, muc 2).

4. Phuong phéap xir ly video, bao gdm budc: xac dinh, d6i véi khéi video
trong vung video thu nhét ciia video, liéu vi tri ma & 6 mau s6 nguyén trong anh
tham chiu dugc nap déi véi bién ddi gitra khéi video va biéu dién dong bit clia
khdi video hién tai nim trong ving video thit hai, trong d6 dnh tham chiéu khong
dugc st dung trong qua trinh ndi suy trong khi bién dbi; va thuc hién bién ddi
dua trén viéc xac dinh.

5. Phuong phéap theo giai phép 4, trong d6 khi video duoc bao phu bsi ving
thr nhét va viing tht hai.

6. Phuong phap theo gidi phép 4 hodc 5, trong do, trong trudng hop ma vi
tri ciia mAu ndm ngoai ving video thit hai, sau do mAu dugc danh diu 12 khong
kha dung va khong dugc sir dung trong phép bién dbi.

Céc giai phéap sau co thé dugc trién khai ciing véi cac ky thuat bd sung dugc

md ta trong cac muc dugc liét k€ trong phén truge do (chéng han, muc 3).

7. Phuong phéap xt ly video, bao gbm: x4c dinh, dbi v6i khéi video trong
ving video thir nhét cta video, liéu vi tri ma ¢ d6 gia tri mau do séng duoc tai
tao dugc nap d6i v6i bién dbi gitra khéi video va biéu dién dong bit cla khéi
video hién tai nam trong ving video thir hai; va thuc hién bién dbi dya trén viec

xac dinh.
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8. Phuong phap theo giai phép 7, trong do6 mau do sang dugc bao phi bai
viing thtr nht va ving thit hai.
9. Phuong phap theo gidi phép 7 hodc 8, trong d6, trong trudng hop ma vi
tri cia mau do sang ndm ngoai ving video thir hai, sau d6 mau do sang duge
d4nh d4u 13 khéng kha dung va khong duoc sir dung trong phép bién dbi.

Céc giai phap sau co thé dugc trién khai ciing véi cac k¥ thuat bd sung duoc
mo ta trong cac muc dugce liét ke trong phén trude d6 (ching han, muc 4).
10.  Phuong phap x1 ly video, bao gdm cac buéde: xac dinh, d6i v6i khdi video
trong ving video thir nht cta video, liéu vi tri ma & d6 phép kiém tra lién quan
dén tach, din xuit chiéu siu hoidc bao hiéu c& tach cho khéi video duge thuc
hién trong qué trinh bién ddi gitta khéi video va biéu dién dong bit ciia khéi video
hién tai nam trong vung video thi hai; va thuc hién bién dbi dua trén viéc x4c
dinh.
11.  Phuong phap theo giai phap 10, trong d6 vi tri duge bao phi boi ving thir
nhét va ving thi hai.
12.  Phwong phap theo gidi phép 10 hodc 11, trong d6, trong trudng hop ma
vi tri nim ngoai viing video thit hai, sau d6 mau d6 sang dugc danh dAu 12 khong
kha dung va khong dugc st dung trong phép bién ddi.

Céc giai phép sau cd thé duoc trién khai ciing v6i cac k§ thuét b sung dugc
md ta trong cac muc dugce liét ké trong phé‘m trude d6 (ching han, muc ).
13.  Phuong phép xu ly video, bao gbm: thuc hién bién ddi gitra video bao
gém mdt hodc nhiéu anh video bao gém mot hodc nhidu khéi video, va biéu dién
duoc mi héa cua video, trong 4o biéu dién duoc ma héa tuan theo yéu cdu ci
phap ma héa ma phép bién dbi khong sir dung ma hoa/giai ma anh phu va cong
cu ma héa/giai ma bién d6i d6 phan giai dong hodc cong cu 14y méu lai anh tham
chiéu trong don vi video.
14.  Phuong phap theo giai phap 13, trong d6 don vi video tuong ing voi chudi
clia mot hodic nhiéu anh video.
15.  Phuong phép theo giai phap 13 hodc 14, trong d6 cong cu méa hoa/giai ma
bién d6i d6 phan giai dong bao gbm cong cu ma hoa/giai ma bién dbi d6 phan

giai thich ung.

73

73/116



53404

16.  Phuong phap theo giai phap 13 hodc 14, trong d6 cong cy ma hoa/giai ma
bién dbi d6 phan giai dong bao gdm cong cu ma hoa/giai ma bién ddi do phan
giai dong.
17. Phuong phap theo giai phép bét ky trong sb cac giai phap tir 13 dén 16,
trong d6 biéu dién dugc ma héa chi bao rang don vi video tuén theo yéu cau cl
phép ma hoa.
18.  Phuong phép theo giai phép 17, trong do biéu dién duoc ma héa chi bao
rang don vi video st dung ma hoa anh phu.
19.  Phuong phép theo giai phép 17, trong d6 biéu dién dugc ma hoéa chi bao
rang don vi video st dung cdng cu ma hoa/giai ma bién dbi @6 phan giai dong
hodc cong cu Iy mAu lai anh tham chiéu.

Céc giai phap sau c6 thé dugc trién khai ciing véi c4c k¥ thuat bb sung duge
mo ta trong cac muc dugc liét k€ trong phén truge do (chzlmg han, muc 10).
20. Phuong phép theo gidi phép bét k¥ trong s cac giai phap tur 1 dén 19, trong
do6 ving video tha hai bao gbm anh phu video va trong d6 cac dubng bién cua
viing video thir hai va ving video khac ciing 1a duong bién gitra hai CTU.
21. Phuong phép theo giai phap bét ky trong sb cac giai phéap tir 1 dén 19, trong
do6 vung video thir hai bao gdm anh phu video va trong d6 cac duong bién cia
viing video tht hai va ving video khac ciing 1a duong bién gitra hai CTU.

Céc giai phép sau co thé duoc trién khai ciing véi cac k§ thuat bd sung duge
mo ta trong cac myc dugc liét ké trong phén trude d6 (ching han, muc 11).
22. Phurong phép theo giai phap bét ky trong sb cac giai phép tir 1 dén 21, trong
d6 ving video thtr nhit va viing video tht hai ¢6 hinh chit nht.

Céc giai phap sau ¢o thé dugc trién khai cling véi cac k¥ thuét bd sung dugc
mo ta trong cac muc dugc liét k€ trong phan trude d6 (ching han, muc 12).
23. Phuong phéap theo gidi phap bat ky trong sb céc giai phép tir 1 dén 22, trong
d6 vang video thtr nhit va viing video thir hai khong chdng l4n.

Céc giai phap sau ¢ thé dugc trién khai cling v6i cac k¥ thuat b sung dugc

mo ta trong cdc muc dugc liét ké trong phan trude d6 (chang han, muc 13).
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24. Phwong phép theo giai phap bit ky trong sb cac giai phap tir 1 dén 23, trong
d6 anh video dugc phan chia thanh cac ving video sao cho pixel trong anh video
dugc bao phil bdi mot va chi mgt vung video.

Cac giai phép sau c6 thé duoc trién khai cing véi cac k§ thuat bd sung dugc
mo ta trong cac muc dugc liét ké trong phén trude d6 (ching han, muc 15).
25. Phuong phép theo giai phap bat ky trong sb cac giai phép tir 1 dén 24, trong
d6 anh video dugc tach thanh ving video thir nhit va viing video tht hai do anh
video nim trong 16p cu thé cia chudi video.

Céc giai phap sau co thé dugc trién khai cuing véi cac k¥ thuat bd sung duoc
md ta trong cac muc duge ligt ké trong phén trude d6 (ching han, muc 10).
26.  Phuong phap xir ly video, bao gdm: thyc hién bién dbi gitra video bao
gém mot hodc nhiéu anh video bao gbém mat hoic nhiéu khéi video, va biéu dién
duoc ma hoa cua video, trong do biéu dién duoc mi hoa tuan theo yéu clu ct
phép ma héa ring phan tir ¢t phép tht nhét subpic_grid idx[i][j] khong 16n hon
phén tir ¢t phap thir hai max_subpics_minusl.
27.  Phuong phép theo giai phap 26, trong d6 tir ma bidu din phan tir ca phép
thir nhat khong 16n hon tir ma biéu dién phén tir ¢t phap thir hai.
28. Phu:ong phép theo gidi phép bét ki trong s6 cac giai phap tur 1 dén 27, trong
d6 ving video thir nhit bao gdm anh phu video.
29. Phuong phép theo gidi phap bét k¥ trong s6 cac giai phap tur 1 dén 28, trong
d6 ving video thit hai bao gdm anh phy video.
30. Phuong phap theo gidi phép bét ky trong sb céac giai phap tir 1 dén 29,
trong d6 phép bién ddi bao gdm ma hoa video thanh biéu dién duge ma hoa.
31. Phuong phép theo gidi phép bét ky trong sb céc gidi phép tur 1 dén 29,
trong d6 phép bién dbi bao gdm giai ma biéu difn dugc ma hoa dé tao cac gid tri
pixel cta video.
32.  Thiét bi giai ma video bao gdm b xit ly duge tao cdu hinh @€ thuc hién
phuong phap dugce néu trong mot hodc nhiéu theo giai phap tir 1 dén 31.
33.  Thiét bi ma hoéa video bao gém bd xit ly duge tao cAu hinh dé thyuc hién

- phuong phéap dugce néu trong mot hodc nhiéu theo giai phap tir 1 d&én 31.
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34.  San pham chuong trinh may tinh c6 mi mdy tinh duge luu trit trén do,
ma, khi dugc thyuc thi bing bo xir Iy, khién bd xit 1y thyc thi phuong phap dugc
néu trong giai phap bét ky trong cac giai phap tir 1 dén 31.

35.  Phuong phdp, thiét bi hodc hé théng dugc néu trong ban mod ta.

Fig.8 12 so d6 khéi thé hién hé thdng xit Iy video vi du 800 trong d6 cac k§
thuét khac nhau dugc boc 10 & day co thé dugc trién khai. Cac cach thuc hién
khac nhau c6 thé bao gdbm mdt sé hoic tht ca cac thanh phén ctia hé thong 800.
& théng 800 c6 thé bao gdm dAu vao 802 dé nhan noi dung video. Noi dung
video ¢6 thé duoc nhan & dinh dang thd hodc khong dugc nén, chéng han, cac
gi4 tri pixel da thanh phin 8 hodc 10 bit, hodc c6 thé & dinh dang nén hoic dugc
mi hoéa. Diu vao 802 cb thé 1a giao dién mang, giao dién buyt ngoai vi, hodc
giao dién luu trit. Céc vi du cla giao dién mang bao g0m céc giao dién hiru tuyén
ching han Ethernet, mang quang thy dong (PON), v.v. va giao dién khong day
ching han giao dién Wi-Fi hodc té bao.

Heé théng 800 c6 thé bao gdm thanh phan ma 804 c6 thé thuc hién cac phuong
phép tao mi hodic ma hda khac nhau dugc néu trong ban mo ta. Thanh phan ma
804 c6 thé giam tdc do bit trung binh clia video tir dAu vao 802 dén dau ra cia
thanh phan ma 804 dé tao biéu dién dugc ma héa cia video. Do vay, cac k¥ thuét
ma hda do6i lac duoc goi 1a cac k¥ thuat nén video hodc chuyén ma video. Pau
ra cua thanh phﬁn mi 804 c6 thé dugc luu trir, hodc duge truyén qua két nbi
truyén thong, nhu dugc bidu dién boi thanh phan 806. Biéu dién dong bit dugc
lru trit hodc duge truyén thong (hodc duc;é ma hoéa) cta video dugc nhén & dau
vao 802 c6 thé dugc sir dung béi thanh phin 808 dé tao cic gia tri pixel hodc
video c6 thé hién thi duoc truyén dén giao dién hién thi 810. Qua trinh tao video
ngudi ding c6 thé xem tir biéu dién dong bit doi lac duge goi 1a giai nén video.
Ngoai ra, trong khi cac hoat dong xur ly video cu thé duogc goi 12 c4c hoat dong
hodc cac cong cu “mi hoa”, can hiu ring cac hoat dong hodc cc cong cy ma
hoa duoce st dung & bd ma hoa va cac cdng cu hodc cac hoat dong giai ma twong
ung ma dao ngugc két qua ma héa s& dugce thuc thi boi b giai ma.

Céc vi du vé giao dién buyt ngoai vi hodc giao dién hién thi c6 thé bao gdm

buyt ndi tiép da ning (USB) hodc giao dién da phuong tién do nét cao (HDMI)
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hodc Displayport, va v.v.. Cac vi du v& céc giao dién luu trit bao gébm SATA
(serial advanced technology attachment), PCI, giao dién IDE, va tuong tu. Cac
k¥ thuit dugc néu trong ban mo ta co thé dugc trién khai trong cac thiét bi dién
tr khac nhau chéng han, dién thoai di dong, may tinh x4ch tay, dién thoai thong
minh hodic cac thiét bi khac c6 thé thuc hién xit Iy dir liéu sb va/hoge hién thi
video.

Fig.9 14 so @b khéi minh hoa hé théng tao ma video vi du 100 c6 thé sir dung
céc k¥ thust cia sang ché.

Nhwr duge thé hién trén Fig.9, hé théng ma hoa video 100 6 thé bao gdm
thiét bi ngudn 110 va thiét bi dich 120. Thiét bi ngudn 110 tao dit lidu video dugc
mi hoéa ¢6 thé duge goi 1a thiét bi ma héa video. Thiét bi dich 120 c6 thé giai ma
dir lidu video dugc ma héa duoc tao béi thibt bi ngudn 110 cd thé duge goi 1a
thiét bi giai ma video.

Thiét bi nguén 110 ¢6 thé bao gf‘)m nguén video 112, bd ma hoa video 114,
va giao dién nhap/xuét (I/0) 116.

Ngudn video 112 ¢6 thé bao gdm ngudn ching han thiét bi ghi video, giao
dién dé nhan di liéu video tir nha cung cAp ndi dung video, va/hodc hé thdng dd
hoa mdy tinh dé tao dit lidu video, hodc két hop ciia cac ngudn nay. Dit lidu video
c6 thé bao gdm mét hoidc nhiéu 4nh. B6 ma hoa video 114 ma hoa dit liéu video
tir ngudn video >1 12 dé tao dong bit. Dong bit c6 thé bao gdm chudi bit that tao
biéu dién dugc mi hoa cia dit liéu video. Dong bit ¢6 thé bao gém cac anh dugc
ma hoa va dir liéu lién két. Anh dugc ma hoa 1a bidu dién durgc ma héa cia anh.
Dit liéu lién két c6 thé bao gdm céc tap hop tham sb chudi, céc tap hop tham sé
anh, va céc céu trac cu phap khac. Giao dién /O 116 ¢6 thé bao gém bd didu
bién/giai diéu bién (modem) vi/hoic bd truyén. Dit liéu video dugc ma hoa ¢6
thé duoc truyén truc tiép dén thiét bi dich 120 qua giao dién /O 116 qua mang
130a. Dix liéu video dugc ma héa cling ¢o thé duoc luu trit vao phuong tién/may
cht luu trit 130b @& truy nhap bai thiét bi dich 120.

Thiét bi dich 120 c6 thé bao gdm giao dién /O 126, bd giai ma video 124, va
b phén hién thi 122.

Giao dién /O 126 ¢6 thé bao gbm bo thu va/hoic modem. Giao dién I/O 126
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¢6 thé thu duoc dit liéu video duge ma hoa tir thiét bi ngudn 110 hodc phuong
tién/mdy chu luu trit 130b. Bo gidi ma video 124 ¢o thé giai ma dit liéu video
duge ma héa. B phan hién thi 122 ¢6 thé hién thi dif liéu video dugc gidi ma
dén ngudi dimg. Bo phan hién thi 122 c6 thé duge tich hop véi thiét bi dich 120,
ho#ic ¢6 thé nim ngoai thiét bi dich 120 duge tao cAu hinh dé giao tiép voi bd
phan hién thi bén ngoai.

B6 md hoa video 114 va bd giai méi video 124 co thé hoat dong theo chuin
nén video, chéng han chudn HEVC, chuin VVC va cac chuén khac va/hoic hién
tai khac.

Fig.10 12 so 43 khdi minh hoa vi du cita bd ma hoéa video 200, ¢6 thé 1a bd
ma héa video 114 in hé théng 100 duoc minh hoa trén Fig.9. |

Bo ma hoa video 200 c6 thé duoc tao chu hinh dé thuc hién k¥ thust bat ky
hodc tAt ca cac k¥ thuat clia sang ché. Trong vi du trén Fig.10, bd ma hoa video
200 bao gdm cac thanh phén chirc ning. Cac k¥ thuét duge mo ta theo sang ché
¢6 thé dugce chia sé trong sb cac thanh phan khéc nhau ctia bd ma hoa video 200.
Trong mt s6 vi du, bd xir I ¢6 thé dugc tao céu hinh dé thyc hién k¥ thuét bat

ky hodc tht ca céc k¥ thudt duge mo ta theo sang ché.

78/116

Céc thanh phan chirc ning ctia bd mi héa video 200 ¢6 thé bao gbm khéi

phén ving 201, khdi du bao 202 c6 thé bao gdbm khéi chon ché d6 203, khéi wde
tinh chuyén dong 204, khbi bi chuyén dong 205 va khéi dy béo trong 206, khéi
tao phin du 207, khdi bién dbi 208, khdi luong tir 209, khéi lugng tir ngugce 210,
khéi bién dbi nguoc 211, khéi téi tao 212, bo dém 213, va khdi ma hoa entropy
214.

Trong cac vi du khac, bd ma hoa video 200 co thé bao gbm vai thanh phan
chtrc niang khac nhau. Trong vi du, khéi du béo 202 c6 thé bao gdm don vi sao
chép trong khéi (IBC). Khdi IBC c6 thé thuc hién du bao trong ché 46 IBC trong
@6 it nhét mot anh tham chiéu 13 anh trong d6 dit khéi video hién tai.

Ngoai ra, mot s6 thanh phén, ching han khéi uéc tinh chuyén dong 204 va
khéi bu chuyén dong 205 c6 thé dugc tich hop manh, nhung dugc biéu dién trong
vi du trén Fig.5 riéng ré dé giai thich.

Khéi phan viing 201 c6 thé phan ving anh thanh mdt hogc nhiéu khéi video.
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B4 ma hoa video 200 va b giai ma video 300 c6 thé hd trg cac kich thude khéi
video khéac nhau.

Khéi chon ché d5 203 ¢o thé chon mot trong ché d6 mas, trong hodc ngoai,
chéng han, dua trén cac két qua sai s, va cp khéi duge ma hoa trong hodc ngoai
thu duge cho khéi tao phan du 207 dé tao dit lisu khdi du va véi khdi tai tao 212
dé t4i tao khéi dugc ma hoa dé str dung 1am anh tham chiéu. Trong mot s6 vi du,
Khéi chon ché d6 203 co thé chon ché do két hop du béo trong ngoai (CIIP)
trong d6 du bao dya trén tin hiéu dyu bao ngoai va tin hiéu du béo trong. Khbi
chon ché d 203 ciing c6 thé chon giai phap dbi vé6i vecto chuyén dong (ching
han, 6 chinh x4c pixel con hogc pixel nguyén) dbi vai khéi trong trudmg hop du
béo ngoai.

D& thuc hién du béo ngoai trén khéi video hién tai, khdi uéc tinh chuyén
dong 204 c6 thé tao thong tin chuyén dong cho khéi video hién tai bang cach so
sanh mot hodc nhidu khung tham chidu tir bo dém 213 v6i khéi video hién tai.
Khéi b chuyén dong 205 ¢6 thé xac dinh khoi video duge du béo cho khéi video
hién tai dva trén thong tin chuyén dong va cac mau dugc gidi ma cla cac anh tir
b6 dém 213 khac ngoai anh dugc lién két véi khéi video hién tai.

'Khéi uée tinh chuyén dong 204 va khdi bu chuyén dong 205 ¢6 thé thuc hién
c4c hoat dong khac nhau cho khdi video hién tai, chéng han, tuy thudc liéu khdi
video hién tai & lat I, 1at P, hodc lat B.

Trong mot s6 vi du, khéi u6c tinh chuyén dong 204 c6 thé thuc hién du bdo
don hudng cho khdi video hién tai, va khéi udce tinh chuyén dong 204 ¢co thé tim
kiém céc anh tham chiéu ctia danh sach 0 hodc danh sach 1 dbi vai khéi video
tham chiéu cho khéi video hién tai. Khdi uéc tinh chuyén dong 204 sau d6 co
thé tao chi s6 tham chiéu ma chi bao anh tham chiéu trong danh sach 0 hodc danh
sach 1 ma chira khéi video tham chiéu va vecto chuyén dong ma chi béo dich
chuyén khong gian gitra khéi video hién tai va khéi video tham chiéu. Khéi udc
tinh chuyén dong 204 co thé xut ra chi s6 tham chiéu, bo chi bdo hudng du béo,
va vecto chuyén dong dudi dang thong tin chuyén dong cia khéi video hién tai.
Khéi bu chuyén dong 205 cd thé tao khdi video dugc du bao cua khdi hién tai

dwa trén khéi video tham chiéu dugc chi bao bdi thong tin chuyén déng cta khoi
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video hién tai.

Trong cac vi du khéc, khdi udce tinh chuyén dong 204 c6 thé thuc hién du bao
hai huéng cho khéi video hién tai, khdi u6c tinh chuyén dong 204 c6 thé tim
kiém céc anh tham chiéu trong danh sach 0 d6i vé6i khéi video tham chiéu cho
kh&i video hién tai va ciing c6 thé tim kiém céc anh tham chiéu trong danh sach
1 d6i v6i khéi video tham chidu khac cho khéi video hién tai. Khoi uéc tinh
chuyén dong 204 sau d6 c6 thé tao cac chi sb tham chiéu ma chi bao céc anh
tham chiéu trong danh sach 0 va danh sach 1 chira céc khdi video tham chiéu va
céc vecto chuyén dong ma chi bdo cac dich chuyén khong gian gifta cac khéi
video tham chiu va khéi video hién tai. Khdi udc tinh chuyén dong 204 c6 thé
xuét ra cac chi sb tham chiéu va vecto chuyén déng cua khéi video hién tai dudi
dang thong tin chuyén dong ctia khéi video hién tai. Khdi bi chuyén dong 205
c6 thé tao khdi video duoc du bdo cua khdi video hién tai dua trén cac khéi video
tham chiéu dugc chi bao béi thong tin chuyén dong ctia khéi video hién tai.

Trong mot sb vi du, khéi uée tinh chuyén dong 204 cb thé xuét ra toan b
tap hop thong tin chuyén dong dé xt 1y giai ma bd giai ma.

Trong mot s6 vi du, khéi uée tinh chuyén dong 204 c6 thé khong xuit ra
toan bd tap hop thong tin chuyén dong d6i véi video hién tai. Thay vao d6, khdi
ude tinh chuyén dong 204 ¢6 thé bao hiéu thong tin chuyén dong cta khéi video
hién tai dua vao thong tin chuyén dong cua khéi video khac. Ching han, khéi
wde tinh chuyén dong 204 c6 thé xac dinh ring thong tin chuyén dong ciia khoi
video hién tai hoan toan giéng nhu thong tin chuyén dong cta khéi video lan
can.

Trong mot vi duy, khéi udc tinh chuyén dong 204 ¢ thé chi bdo, trong cdu
tric ¢ phap dugce lién két voi khdi video hién tai, gid tri ma chi béo to bd giai
m3 video 300 that khdi video hién tai c6 théng tin chuyén dong gibng nhu khdi
video khac.

Trong vi du khéc, khdi uée tinh chuyén dong 204 co thé nhan dién, trong cAu
triic ¢t phap duge lién két véi khdi video hién tai, khdi video khac va hiéu sb
vecto chuyén dong (MVD). MVD chi béo hiéu s giita vecto chuyén déng cta

khdi video hién tai va vecto chuyén dong cua khoi video duge chi bdo. B giai

80

80/116



53404

ma video 300 c6 thé st dung vecto chuyén dong ctia khéi video dugce chi bao va
MVD dé x4c dinh vecto chuyén dong cta khdi video hién tai.

Nhu néu trén, bd ma hoa video 200 co thé bao hiéu du bao vecto chuyén
dong. Hai vi du vé cac k¥ thuit bao hiéu du bdo co6 thé dugc trién khai béng bo
ma héa video 200 bao gdm du bao vecto chuyén dong cai tién (AMVP) va bdo
hiéu ché d6 hop nhét.

Khéi dir bao trong 206 ¢ thé thyuc hién dy bo trong trén khéi video hién tai.
Khi khéi du béo trong 206 thuc hién dy béo trong trén khdi video hién tai, khbi
du béo trong 206 cé thé tao dir liéu du bao cho khdi video hién tai dyua trén cac
mau duogc giai ma cla cac khdi video khac trong cing anh. Dit liéu du bdo cho
khéi video hién tai ¢6 thé bao gdm khéi video duge du bio va cac phan tir ca
phép khac nhau.

Khéi tao phan du 207 c6 thé tao dit liéu du cho khéi video hién tai bing cach
14y khéi video hién tai trir di (ching han, dugc chi béo béi déu trir) (céc) khéi
video dugc du béo ciia khéi video hién tai. Dit lidu du cia khéi video hién tai c6
thé bao gbm céc khéi video du twong Ung v6i cdc thanh phan mAu khéc nhau cta
céc mau trong khéi video hién tai.

Trong céc vi du khéc, cd thé khong c6 dit liéu du cho khdi video hién tai cho
kh&i video hién tai, ching han & ché do bd qua, va khéi tao phan du 207 6 thé
khong thuc hién phép trir.

Khéi xur Iy bién ddi 208 c6 thé tao mot hodc nhidu khdi video c6 cac hé sb
bién dbi cho khéi video hién tai bang cach 4p dung mot hodc nhiéu phép bién
d6i cho khéi video du dugc lién két vé6i khoi video hién tai.

* Sau khi khéi x 1y bién déi 208 tao khdi video c6 hé sé bién déi dugc lién
k&t v6i khéi video hién tai, khdi luong tir 209 c6 thé lugng tir héa khéi video c6
hé sb bién dbi duoc lién két vé6i khdi video hién tai dua trén mot hodc nhiéu gia
tri tham s6 luong tir (QP) dugc lién két v6i khéi video hién tai.

Khéi lugng tir nguge 210 va khéi bién dbi nguge 211 ¢6 thé 4p dung luong
t& ngugce va bién d6i nguoc cho khéi video c6 hé s bién ddi, mot cach 1an luot,
dé tai tao khdi video du tir khéi video c6 hé sb bién ddi. Khéi tai tao 212 c6 thé

bd sung khéi video du dugce tai tao vao cac mau tuong tmg tir mot hodc nhiéu
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khéi video duge du bao dugc tao béi khdi du bao 202 8 tao khdi video dugrc tai
tao duge lién két voi khéi hién tai dé luu tri trong bd dém 213.

Sau khi khéi tai tao 212 tai tao khdi video, hoat dong loc vong co thé duoc
thuc hién dé giam cac gia tugng tao khéi video trong khéi video.

Khéi m3 hoéa entropy 214 c6 thé nhéan dit lidu tir c4c thanh phén chirc ning
khéc ciia bd ma hoa video 200. Khi khéi ma héa entropy 214 nhan dit liéu, khoi
ma héa entropy 214 ¢6 ‘thé thuc hién mot hodc nhiéu hoat dong ma hoa entropy
dé tao dir liéu dugc ma hda entropy va xuét dong bit bao gbm dit lidu duge ma
héa entropy.

Fig.11 la so dd khdi minh hoa vi du cta bd giai ma video 300 c6 thé 12 bo
giai ma video 114 trong hé théng 100 dugc minh hoa trén Fig.9.

B gidi ma video 300 ¢6 thé dugc tao cAu hinh dé thyc hién k¥ thudt bit ky
hodc tht ca cac ki thuat clia sing ché. Trong vi du trén Fig.11, bd giai ma video
300 bao gdm céc thanh phén chirc ning. Céac k¥ thudt duge mo ta theo sang ché
c6 thé dugc chia sé gitra cdc thanh phan khac nhau ciia bd giai ma video 300.
Trong mot s6 vi dy, b xit Iy ¢6 thé duge tao chu hinh dé thyc hién ky thuat bat
k¥ hoc tit ca c4c k¥ thuét dugc mo ta theo sdng ché.

Trong vi du trén Fig.11, bd giai ma video 300 bao gbm khéi gidi ma entropy
301, khéi bu chuyén dong 302, khéi dy bao trong 303, khéi lugng tir nguge 304,
khéi bién ddi nguge 305, va khdi tai tao 306 va bd dém 307. BY giai ma video
300 c6 thé, trong mot sb vi dy, thuc hién budc giai ma nghich déo véi bude ma
hoéa duge md ta v6i bd ma hoa video 200 (ch%mg han, Fig.10).

Khéi giai mi entropy 301 c6 thé truy xuét dong bit dugc ma héa. Dong bit
duoc ma héa cb thé bao gbm dit liéu video dugc ma hoa entropy (ching han, cac
khdi dugc ma hoa ctia dit liéu video). Khéi giai ma entropy 301 ¢ thé giai ma
dit liéu video dugc mi héa entropy, va tir dit liéu video duge giai ma entropy,
khéi bu chuyén dong 302 c6 thé x4c dinh thong tin chuyén dong bao gdm céac
vecto chuyén dong, do chinh xac vecto chuyén dong, cac chi s6 danh sach anh
tham chiéu, va thong tin chuyén dong khac. Khbi bu chuyén dong 302 c6 thé,
ching han, x4c dinh thong tin bang cach thuc hién AMVP va ché dd hop nhét.

Khbi bu chuyén dong 302 co thé tao cac khdi duge bu chuyén dong, c6 thé
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thue hién nodi suy dua trén cdc bd loc ndi suy. Céc dinh danh cho cac bd loc ndi
suy c4n dugce sir dung c6 d6 chinh x4c pixel con c6 thé dugc bao gdm trong cac
phén tr ¢t phap.

Khéi bu chuyén dong 302 ¢6 thé str dung cac bo loc ndi suy nhu dugc sir
dung bing bd ma héa video 20 trong khi ma héa khdi video @ tinh toan cac gia
tri dugc nodi suy ddi véi cac pixel sb nguyén phu cta khéi tham chiéu. Khéi b
chuyén dong 302 c6 thé x4c dinh cac bo loc ndi suy duge st dung bang bd ma
héa video 200 theo thong tin ct phap dugc nhén va st dung cac b loc ndi suy
d& tao cac khéi du bao.

Khéi bu chuyén dong 302 c6 thé str dung mot sb thong tin cti phap dé xéc
dinh céc kich thudgc cua céac khdi duoc sir dung dé ma héa (cac) khung va/hodc
(c4c) 14t ctia chudi video dugc md hoa, thong tin phan ving ma md ta cach thire
mbi khéi 16n cia anh cia chudi video dugc ma hoa dugce phan ving, céc ché do
chi bao cach ma héa mdi phan ving, mot hodc nhiéu khung tham chiéu (va danh
sach khung tham chiéu) d6i v6i mdi khdi duge ma héa ngoai, va thong tin khéc
d8 giai ma chudi video dugc ma hoa.

Khéi du béo trong 303 ¢ thé sir dung céc ché d6 du béo trong ching han
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dugce nhan trong dong bit dé tao khdi du béo tir cac k_héi lién k& trong khong

gian. Khéi lugng tir ngugc 303 luong tir ngugre, cac hé s6 cua khéi video duge
lwong tir dugce tao trong dong bit va dugc giai ma bing khéi giai ma entropy 301.
Khéi bién d6i nguge 303 &p dung bién ddi nguoc.

Khdi tai tao 306 ¢ thé tinh tdng cac khi du v&i cac khéi du bao trong tng
duoc tao boi khdi bu chuyén doéng 202 hodc khéi du bio trong 303 dé tao céc
khéi duoc gidi ma. Néu can, bo loc tach khéi co thé ciing dugc 4p dung dé loc
cac khdi duoc gidi ma dé loai bo céc gia tugng khéi. Sau d6 céc khédi video duoc
giai mi dugc luu trir trong bd dém 307, tao cac khéi tham chiéu dé b chuyén
dong tiép theo/dy bdo trong va cling tao video dugc gidi ma @8 trinh chiéu trén
b6 phan hién thi. |

Fig.12 1a luu d6 biéu dién phuong phap xu ly video theo sang ché. Phuong
phép 1200 bao gém, & hoat dong 1210, thuc hién bién ddi gifta video bao gém

mdt hodc nhiéu anh va biéu dién dong bit cua video. Biu dién dong bit dugc yéu
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cAu dé tuan theo quy tac dinh dang ma xac dinh réng mdi anh dugc ma héa duéi
dang mot hodc nhiéu 14t. Quy tac dinh dang chin céc méu & anh khong duge bao
phu bsi 14t bit ky trong mot hodc nhiéu 14t.

Theo mét s phuong 4n thyc hién, 4nh bao gbm nhiéu anh phy, va quy tic
dinh dang con x4c dinh rang nhiéu 14t ctia anh phu cia anh bao phi toan bd anh
phu. Theo mdt sd phurong 4n thuc hién, biéu din dong bit bao gdm phén tir ca
phép chi bio réng nhiéu 14t ¢6 hinh chit nhit. Theo mot ) phuong 4n thuc hién,
14t chdng 14n v6i nhidu nhét mét anh phu ctia &nh. Theo mot sb phuong 4n thuc
hién, 6 cua video chf‘)ng ]4n vé&i nhidu nhit mét anh phu cta anh. Theo mot s6
phuong an thuc hién, khdi vién cia video chdng 14n véi nhiéu nhét mdt anh phu
cua anh.

Fig.13 14 luu db biéu dién phuong phép xtt 1y video theo sang ché. Phuong
phap 1300 bao gdm, & hoat dong 1310, x4c dinh, dbi véi bién d6i gifra anh cta
video va biéu din dong bit ctia video, cach thirc béo hiéu thong tin cia m{t hodc
nhiéu 14t trong anh theo quy tic dugc lién két véi sb lrgng 6 hodc s6 Iugng khbi
vién trong anh. Phuong phap 1300 bao gﬁ‘)m, & hoat déng 1320, thyc hién bién
dbi dya trén viéc xac dinh.

Theo mdt sé phuong 4n thyc hién, thong tin clia mdt hodc nhiéu 14t ctia anh
bao gém it nhit sb luong ciia mot hodc nhiéu 14t hoic khoang ctia mot hodc nhiéu
1at. Theo mdt s6 phuong 4n thyc hién, quy tdc nay x4c dinh rang, néu sé luong
khéi vién trong anh bing mot, théng tin cia mot hodc nhiéu 14t trong anh bi loai
trir trong biéu dién dong bit. Theo mét sé phuong 4n thyc hién, s6 Iuong ciia mot
hodc nhiéu l4t trong anh dugc xem 12 bang 1. Theo mdt s6 phuong 4n thuc hién,
14t bao phit toan bd anh. Theo mot s& phuong 4n thue hién, sb lugng khéi vién
trén 14t dugc xem 1a bang 1.

Fig.14 13 lru dd biéu dién phuong phép.xfx ly video theo sang ché. Phuong
phép 1400 bao gbm, & hoat dong 1410, thuc hién bién dbi gita anh cla video va
biéu dién dong bit ciia video theo quy thc. anh dugc ma héa trong bidu dién dong
bit du6i dang mét hodc nhidu lat. Quy tic nay xac dinh liéu hodc cach thirc dia
chi ciia 14t ctia anh dugc bao gdm trong biéu dién dong bit.

Theo mét sd phuong 4n thue hién, quy tac nay xéac dinh rdng viéc bdo hi¢u
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dia chi cua lat doc l4p véi viéc bao hiéu lidu lat c6 hinh chit nhét hay khoéng.
Theo mot sb phuong 4n thyc hién, quy tic nay xac dinh rang viéc bdo hiéu dia
chi cta lat phu thudc vao s6 luong 14t trong anh néu 14t dudi dang hinh chit nhat.
Theo mot sb phuong 4n thuc hién, liéu c6 bao hiéu s6 luong khéi vién trong 14t
it nhit mét ph?m dua trén dia chi cia l14t. Theo mot sb phuong an thuc hién, liéu
¢6 bao hiéu sb lugng khdi vién trong 14t hay khong con dua trén s6 luong khéi
vién trong anh.

Fig.15 1a luu dd biéu dién phuong phap xt 1y video theo sédng ché. Phuong
phép 1500 bao gdm, & hoat dong 1510, x4c dinh, dbi v6i bién ddi giita dnh ciia
video va biéu dién dong bit cua video, liéu phin tir ¢t phap chi bdo hoat dong
loc truy nhép céc mau gifta nhiéu khoi vién trong anh dugc kich hoat dugc bao
gbm trong biéu dién dong bit dya trén s luong 6 hoc s lugng khéi vién trong
anh. Phuong phap 1500 bao gém, & hoat dong 1520, thuc hién bién dbi dua trén
viéc xac dinh. Theo mdt s6 phuong 4n thyc hién, phén tr ctt phép bi loai trur trong
bidu din dong bit néu s lugng khéi vién trong anh nh6 hon 2. -

Fig.16 1a luu dd biéu dién phuong phap xt ly video theo séng ché. Phuong
phap 1600 bao gdm, & hoat dong 1610, thuc hién bién d6i gitta anh cia video va
biéu dién dong bit ctia video. Anh bao gébm mét hodc nhiéu 4nh phu, va s6 lugng
ctia mot hodc nhiéu anh phu duge chi bdo béi phe“m tir ci phap trong biéu dién
dong bit.

Theo mét sb phuong 4n thuc hién, s6 lugng nhiéu anh phu duge biéu dién
dudi dang N, va phén tir ci phap bao gém gia tri ciia (N-d), N va d la cac )
nguyén. Theo mdt sb phuong an thyc hién, d béng 0, 1, hodc 2. Theo mot sb
phuong 4n thyc hién, gié tri ciia (N-d) dugc md héa nhd s dung phuong tién tao
ma don nguyén hoic phuong tién tao mi don nguyén rat gon. Theo mot )
phuong 4n thuc hién, gia tri ctia (N-d) dugc m& héa co chidu dai c¢b dinh nho sir
dung phuong tién ma héa ¢ chidu dai ¢ dinh. Theo mot sb phuong an thyuc
hién, chidu dai ¢b dinh bing 8 bit. Theo mdt sb phuong 4n thuc hién, chiéu dai
c¢b dinh dugc biéu dién dudi dang x-dx, x va dx la cac s6 nguyén duong. x bing
ho#c nho hon gié tri 16n nhét duoc xdc dinh dya trén quy tic trong hop, va dx

bé'mg 0, 1, hoac 2. Theo mot ) phuong 4n thire hién, x-dx dugc bao hi€u. Theo
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mot sb phuong an thuc hién, chidu dai ¢b dinh dugc x4c dinh dua trén s6 luong
cta cac khbi don vi co ban trong anh. Theo mot s6 phuong 4n thuc hién, chiéu
dai ¢b dinh dugc biéu dién duéi dang x, sb lugng cia cac khdi don vi co ban
duoc bibu didn dudi dang M, va x = Ceil(log2(M+d0)) + d1, d0 va d1 1a cac sb
nguyén.

Theo mdt sb phuong 4n thuc hién, gié tri 16n nhét ciua (N-d) duge tién xac
dinh. Theo moét sb phuong an thuc hién, gid tri 16n nhét coa (N-d) dugc xéc dinh
dua trén s6 lugng cia cac khéi don vi co ban trong anh. Theo mét sb phuong an
thue hién, sb lwong cia cac khdi don vi co ban trong anh dugc biéu dién dudi
dang M, M 1a s6 nguyén, va gia tri 16n nhét ctia N-d 12 M-d. Theo mét s6 phwong
an thuc hién, khdi don vi co ban bao g@)m 14t. Theo mdt ) phuong 4n thuc hién,
khéi don vi co ban bao gdm don vi cdy mi (CTU). Theo mdt s6 phuong 4n thuc
hién, it nhat mot trong d0 hodc d1 bang -2, -1, 0, 1, hodc 2.

Fig.17 1 luu db biéu dién phuong phap xur Iy video theo sing ché. Phuong
phap 1700 bao gdm, & hoat dong 1710, thuc hién bién dbi gifta anh cla video
bao gdm moét hodc nhidu dnh phu va bidu dién dong bit ctia video. Biéu dién
dong bit tuén theo quy thc dinh dang ma x4c dinh ring thong tin vé& anh phu dugc
bao gdm trong biéu dién dong bit dya trén it nhit mot trong: (1) mét hoic nhiéu
vi trf goc cia anh phy, hodc (2) kich thudce cta anh phu.

Theo mét sb phuong 4n thuc hién, quy tic dinh dang con xéc dinh rang thong
tin vé anh phu duoc dit sau thong tin vé kich thudc ctia khéi cdy ma trong biéu
dién dong bit. Theo mot sb phuong an thuc hién, mdt hodc nhiéu vi tri gbc cla
anh phu dugc bao hiéu trong biéu dién dong bit st dung do hat cia khéi trong
anh phu. Theo mdt s6 phwong an thuc hién, khdi bao gdm khdi don vi co ban
hozc khéi cdy ma.

Theo mot sb phuong an thuc hién, chi s6 cua khbi dugc sir dung dé chi bao
vi tri goc cia anh phu. Theo mot sb phuong an thuc hién, chi sb bao gém chi sb
cOt hoac chi ) hang. Theo mot sb phuong 4n thuc hién, chi s6 cia khéi duge
biéu dién dudi dang I, va gia tri cua (I - d) dugc bao higu trong biéu dién dong
bit, d bﬁng 0, 1, hoac 2. Theo mot sb phuong an thyc hién, d dugc xé4c dinh dya

trén chi s cua anh phu duge ma héa trude do va sb nguyén khéc d1, d1 bang -
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1, 0, hodc 1. Theo mot sb phuong an thuc hién, dAu cia (I-d) dugc bao hiéu trong
biéu dién dong bit.

Theo mdt sb phuong 4n thyc hién, liéu vi trf ciia anh phu dugc bao hiéu trong
biéu dién dong bit dya trén chi sb ciia anh phu. Theo mot sb phuong 4n thuc
hién, vi tri cua anh phu bi bd qua trong biéu dién dong bit néu anh phu 13 anh
phu thir nhét trong dnh. Theo mot sb phuong an thyc hién, vi tri trén bén trai cia
anh phu dugc xac dinh 14 (0, 0). Theo mot s6 phuong 4n thyuc hién, vi tri ciia anh
phu bi bo qua trong biéu dién dong bit néu anh phu 12 anh phy cubi cling trong
anh. Theo mot sb phuong an thuc hién, vi tri trén bén trai cia anh phy duoc xac
dinh dua trén thong tin vé anh phu dugc bién ddi trude d6. Theo mot s phuong
an thuc hién, thong tin v& anh phuy bao gbm vi tri trén bén trai va kich thude cia
anh phu. Thong tin dugc ma héa nho sit dung phuong tién mé héa don nguyén
rat gon, phuong tién ma héa nhi phan rut gon, phuong tién tao méa don nguyén,
phuong tién ma hoa c6 chidu dai ¢ dinh, hogc phuong tién ma héa EG thir K.

Theo mot sb phuong 4n thuc hién, kich thuéc cia anh phu duge bao hiéu
trong biéu dién dong bit sit dung d hat cia khéi trong anh phu. Theo mot sd
phuong an thuc hién, kich thudc bao gbm chiéu rong hodc chiéu cao cta anh
phu. Theo mot s6 phuong an thyue hién, kich thudce dugc biéu dién dudi dang sb
luong cot hodc sb lugng hang khéi trong anh phu. Theo mot s6 phuong 4n thuc
hién, sb lwong cdt hodc s6 luong hang khdi dugc bidu dién dudi dang 1, va gia
tri cta (I - d) dugce bédo hiu trong bidu difn dong bit, d bang 0, 1, hodc 2. Theo
mot sb phuong 4n thue hién, d duge xac dinh dua trén kich thudce cia khéi anh
phu dugc ma hoéa trude d6 va s6 nguyén khéc d1, d1 bing -1, 0, hoic 1. Theo
mot s& phuong 4n thuc hién, d4u cua (I - d) dugc bao hiéu trong biéu dién dong
bit.

Theo mdt sb phuong 4n thyc hién, gid tri cia (I-d) duge mé hoa c6 chiéu dai
c¢d dinh nho st dung phuong tién ma héa co6 chidu dai ¢ dinh. Theo mdt sb
phuong én thuc hién, chiéu dai ¢b dinh bing 8 bit. Theo mdt sb phuong 4n thuc
hién, chidu dai c¢b dinh dugc biéu dién dudi dang x-dx, x va dx 1a cac sb nguyén
duong. x bing hodc nhd hon gié tri 16n nhit dugc xac dinh duya trén quy tic tuong

hop, va dx béng 0, 1, hodc 2. Theo mot sb phuong an thuc hién, chiéu dai cb
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dinh dugc xac dinh dya trén sb lugng cla cac khbi don vi co ban trong dnh. Theo
mot sb phuong 4n thuc hién, chidu dai ¢b dinh dugc biéu dién duéi dang x, sb
lwong khéi don vi co ban duge biéu dién duéi dang M, va x = Ceil(log2(M+d0))
+d1, d0 va d1 1a céc sb nguyén. Theo mot s6 phuong 4n thyc hién, it nhét mot
trong d0 hodc d1 b'fmg -2,-1,0, 1, hoac 2. Theo mét sb phuong 4n thuc hién, (I
- d) dugc bdo hiéu cho tAt ca cac anh phu cua anh. Theo mét sd phuong 4n thyuc
hién, (I - d) dugc béo hiéu cho tip con clia cac anh phu cia anh. Theo mot sb
phuong 4n thyc hién, gid tri cta (I-d) bi bo qua trong bidu dién dong bit néu sb
lugng cuia cac anh phu bang 1. Theo mot sd phuong 4n thuc hién, gid tri cta (I-
d) bi bd qua trong bidu didn dong bit néu anh phu 12 anh phy thir nhét ctia anh.
Theo mdt sb phuong 4n thuc hién, gié tri cta (I-d) duge xac dinh bang 0. Theo
mot sb phuong 4n thyc hién, gia tri cua (I-d) bi bd qua trong biéu dién dong bit
néu anh phu 13 anh phu cudi cing cia anh. Theo mdt sb phuong 4n thyc hién,
gia tri cia (I-d) dugc xac dinh dua trén thong tin vé anh phu dugc bién ddi trude
do.

Theo mdt sb phuong é4n thuc hién, phén tr ¢ phap don dugce bao gém co
didu kién trong biéu dién dong bit dé chi béo lidu tit ca cac anh phu ctia anh duge
xir Iy dudi dang anh. Theo mot s6 phuong 4n thue hién, phﬁn tr ci phap don
duoc bao gdm c6 didu kién trong biéu dién dong bit dé chi béo lidu bd loc vong
c6 thé 4p dung giita cc anh phu cua anh cho tht ca cac anh phu. Theo mot sb
phuong an thuc hién, phén tir ¢t phap don bi bo qua trong bidu din dong bit néu
s6 luong anh phu ctia &nh bang 1.

Fig.18 1a luu dd biéu dién phuong phap xit ly video theo sing ché. Phuong
phép 1800 bao gbm, & hoat dong 1810, x4ac dinh rang cong cu ldy miu lai anh
tham chiéu duoc kich hoat déi véi bién ddi gifra anh cia video va biéu dién dong
bit ctia video do &nh dugc phén chia thanh mot hodc nhiéu anh phu. Phuong phap
1800 ciing bao gém, & hoat dong 1820, thuc hién bién d6i dua trén viéc xac dinh.

Theo mdt s& phuong 4n thuc hién, hé sb chia ty 1& dugc sur dung trong cong
cu mi hoa la‘iy mau lai 4nh tham chiéu dugc xac dinh dua trén tip hop hé $6.
Theo mét sé phuong 4n thuc hién, tp hop hé sé bao gdm it nhat mot trong: {1:1,
1:2}, {1:1, 2:1}, {1:1, 1:2, 1:4}, {1:1, 1:2, 4:1}, {1:1, 2:1, 1:4}, {1:1, 2:1, 4:1},
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(1:1,1:2, 1:4, 1:8}, {1:1, 1:2, 1:4, 8:1}, {1:1, 1:2, 4:1, 1:8}, {1:1, 1:2, 41, 8:1},
{1:1,2:1, 1:4, 1:8}, {1:1, 2:1, 1:4, 8:1}, {1:1, 2:1, 4:1, 1:8}, hodc {1:1, 2:1, 4:1,
8:1}. Theo mot s& phuong 4n thuc hién, kich thudc ciia CTB cua anh khac v6i
kich thuée cia CTB ciia anh tht hai néu d6 phan gidi cua anh khéc v6i d6 phan
giai ciia anh thir hai. Theo mét s6 phuong 4n thyc hién, anh phu ciia anh c6 kich
thuée cia SAWxSAH va anh phuy cia anh thir hai cia video c6 kich thude cia
SBWxSBH. Cac hé s chia ty 1€ gitta anh va anh thr hai 1a Rw va Rh doc theo
phuong ngang va hudng thing ding. SAW/SBW hodc SBW/SAW bang Rw, va
SAH/SBH hoic SBH/SAH bing Rh.

Fig.19 1a luu dd biéu dién phuong phép xt 1y video theo sdng ché. Phuong
phép 1900 bao gbm, & hoat dong 1910, thirc hién bién d6i gitta video bao gdm
anh video bao gém mot hoac nhiéu anh phu bao gc;)m mot hodc nhidu 14t va biéu
dién dong bit cta video. Biéu dién dong bit tudn theo quy tic dinh dang ma xac
dinh ring, déi v6i anh phu va 14t, trong trudng hop ma chi s6 nhan dién dnh phu
dwgc bao gdm trong tiéu d@ cua lat, trudng dia chi d6i v6i 1at chi bao dia chi cta
14t trong anh phu.

Theo mdt sé phuong 4n thuc hién, phép bién ddi tao video tir biéu dién dong
bit. Theo mot sb phuong an thuc hién, phép bién dbi tao bidu dién dong bit tir
video. 7

Mot sb phuong an thyc hién sang ché bao gdm quyét dinh kich hoat cong cu
hodc ché d6 xir 1y video. Trong vi du, khi cong cu hodc ché 46 xr Iy video dugc
- kich hoat, bd ma hoa s& st dung hodc trién khai céng cu hodc ché do khi xtr Iy
khéi video, nhung c6 thé khong nhét thiét chinh stra dong bit thu dugc dua trén
viéc str dung cong cu hodc ché d6. Ttc 13, phép bién dbi tir khéi video sang biéu
dién dong bit ctia video s& st dung cong cu hoéc ché do xir ly video khi duge
kich hoat dyua trén quyét dinh nay. Trong vi du khéc, khi cdng cy hodc ché d6 xur
Iy video dugc kich hoat, bd giai ma s& xir Iy dong bit voi nhan thirc ring dong
bit d& duoc chinh stra dya trén cong cu hodc ché 36 xir ly video. Ttc 13, phép
bién @i tir biéu dién dong bit clia video sang khéi video s& dugc thuc hién nho
str dung cong cu hodc ché d6 xir 1y video dugce kich hoat dya trén quyét dinh.

Mot sb phuong 4n thyc hién sang ché bao gdm quyét dinh dé vo6 hiéu hoa
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cong cu hodc ché @6 xur ly video. Trong vi du, khi cdng cu hodc ché do xir ly
video bi v6 hiéu héa, bd ma héa s& khong sir dung cong cu hodc ché do trong
phép bién dbi ciia khéi video sang biéu difn dong bit cua video. Trong vi du
khéc, khi cong cu hodc ché d6 xir 1y video bi vd hiéu hoa, bd gidi mi s& xur ly
dong bit v6i nhén thirc rang dong bit da khong dugc chinh sira nho st dung cong
cu hodc ché d6 xtr Iy video dugc kich hoat dua trén quyét dinh.

Céc giai phap, cac vi du, cac phuong &n thuc hién, cdc mddun va cac hoat
dong chirc ning dugc boc 1 va khac duge mo ta trong tai lidu c6 thé dugc trién
khai trong h€ mach dién tur s, hodc trong phin mém may tinh, firmware, hosc
phan ctmg, bao gbm céc cau tric duge bdc 10 trong tai liéu va cac tuong duong
v& mit cAu tric, hodc két hop cia mot hodc nhidu trong s6 chung. Céac phuong
an thuce hién dugce boc 10 va cac phuong 4n khac ¢o thé duoc trién khai dudi dang
mot hoac nhiéu san phém churong trinh may tinh, chéng han, mét hodc nhidu mé
dun Iénh chuong trinh méy tinh duge méa hoa trén phuong tién may tinh doc dugc
@ thue thi béi, hodc @& didu khién hoat dong cira, thiét bi xr ly dif ligu. Phuong
tién mdy tinh doc dugc ¢ thé 1 thiét bi luu trit may doc duoc, nén tang luu trix
méy doc dugc, thiét bi nhé, hop chét thyc hién tao thanh tin hiéu dugc lan truyén
may doc dugc, hodc td hop ciia mot hodc nhiéu trong sb chiing. Cum tir “thiét bi
xtt ly dit liéu” bao gdm tAt ca cac thiét bi, bd phan, va may dé x Iy di iéu, bao
gf‘)m thong qua vi du, bd xtt 1y 14p trinh dugc, may tinh, hodc nhiéu bd xir Iy hoic
mdy tinh. Thiét bi c6 thé bao gdm, bén canh phén cting, ma tao mdi truong thyc
thi cho chuong trinh méy tinh dang chay, ching han, m ma tao firmware bd xir
Iy, Xép chéng giao thurc, hé théng quan tri co s& dit liéu, hé didu hanh, hoic két
hop ctia mdt hodc nhiéu trong s ching. Tin hiéu dugc lan truyén 1a tin hiéu dugc
nhén tao, chéng han, tin hiéu dién duogc tao bé‘mg mady, quang hoc, hodc dién tu,
duoc tao dé m3 hoa thong tin dé truyén dén bo phén nhén thich hop.

Chuong trinh mdy tinh (cling dugc biét dén nhu 13 chuong trinh, phin mém,
g dung phan mém, tap 1énh, hodc md) cb thé dugc viét & dang ngdn ngit 14p
trinh bét ky, bao gE“)m cac ngdn ngir bién dich hodc thong dich, va ¢ thé duoc
trién khai & dang bat ky, bao gbm duéi dang chuong trinh doc 14p hodc dudi

dang m6dun, thanh phén, trinh con, hodc don vi khac thich hop dé sir dung trong
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mbi trudng tinh todn. Chuong trinh m4y tinh khong nhét thiét trong tmg v6i tép
tin trong hé thdng tép tin. Chuong trinh c6 thé duogc luu trit trong phén tép tin
chtra cac chuong trinh hodc dit liéu khac (chéng han, mét hodc nhiéu tép tin dugc
lru trit trong tai liéu ngdn nglt danh d4u), trong mot tép tin danh cho chuwong
trinh dang chay, hodc trong nhidu tép tin phbi hop (ching han, c4c tép tin ma luu
trit mot hoac nhiéu mddun, chuong trinh phy, hodc cac phén m3). Chuong trinh
may tinh c6 thé duoc khai trién dé dugc thuc thi trén mot may tinh hodc trén
nhidu mdy tinh dugc dit & mot diém hoic dugc phén tan gitta nhidu dia diém va
duoc lién két bang mang truyén thong.

Céc tién trinh va cac ludng 16gic dugc mo ta trong tai liéu c6 thé dugc thuc
~ hién bang mot hoic nhiéu bo xit Iy 14p trinh duge thyc thi mot hodc nhiéu chuong
trinh méy tinh @& thuc hién céc chic ning bang cach hoat dong trén dir liéu dau
Va0 va tao dAu ra. Céc tién trinh va cac ludng 1dgic cling co thé duoc thuc hién
bai, va thiét bi cling co thé dugc trién khai dudi dang, hé mach 1dgic chuyén
dung, chéng han, FPGA (méang céng dang truong 14p trinh dugc) hodc ASIC
(mach tich hop Ung dung cu thé).

Cac bd xur ly thich hop dé thuc thi chuong trinh may tinh bao gbm, théng qua
vi du, ca bo vi xtt Iy da nang va chuyén dung, va bét ky mot hoic nhiéu bd xir ly
ciia loai may tinh sb bit ky. N6i chung, by xr 1y s& nhén cac 1¢énh va dit liéu tir
b0 nhé chi doc hodc bd nhé truy nhép ngau nhién hodc ca hai. Cac phén tr co
ban clia may tinh 12 bd xr Iy ¢ thue thi c4c 1énh va mdt hogc nhicu thiét bi nho
dé luu trir 16nh va dit liéu. N6i chung, mdy tinh cling s&€ bao gbm, hoic dugc ghép
ndi van hanh dé nhan dir lidu tir hodc truyén dir liéu dén, hodc ca hai, mot hodc
nhidu bo phan lru trit dit liéu 16n dé hwu trix dit liéu, ching han, dfa tir, dia quang
tir, hoic dia quang. Tuy nhién, may tinh khong can co cac thiét bi ndy. Cac
phuong tién may tinh doc dugce thich hgp dé lwu trir cac 1énh chuong trinh may
tinh va dir liéu bao gém tAt ca cac dang ctia b nhG bét bién, phuong tién va thiét
bi nhd, bao gbém thong qua vi du cac thiét bi nhé ban dén, ching han, EPROM,
EEPROM, va céc thiét bi nhé nhanh, dia tir, ching han, dfa cimg bén trong hodc
dia thao dugc; dia quang tir; va dia CD ROM va DVD-ROM. B6 xur ly va b

nhé c6 thé duge bd sung béng, hodc dugc dua vao trong, hé mach 16gic chuyén
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dung.

Trong khi sang ché c6 nhidu dic ta, cac dic ta niy khong duge hiéu nhu 13
c4c gi6i han & pham vi cia dbi twong hodc phan c6 thé duge biao ho, nhung duéi
dang cdc phin mb ta ctia cic ddu hiéu ma c6 thé riéng cho céc phuong 4n thuc
hién cu thé cia céc phuong an cu thé. Cac du hiéu cu thé dugc md ta theo séng
ché trong ngit canh ctia cac phuong 4n thuc hién riéng r& ciing c6 thé dugrc trién
khai két hop theo mot phuong 4n thuc hién. Ngugc lai, cac déu hiéu khac nhau
dugc mé ta trong ngit canh cia mdt phuong an thuc hién cling cé thé duoc trién
khai theo nhiéu phuong an thuc hién riéng r& hodc trong t6 hop phu thich hop
bét ky. Ngoai ra, mac du céc du hiéu c6 thé dugc mé ta trén day nhu 1a hoat
ddéng trong cac td hop cu thé va thim chi dugc bao hd ban d4u, mot hodc nhiéu
d4u hiéu tir t hop dugc bao ho ¢o thé trong mot sb trudng hop duoc thyuc thi tir
t hop nay, va td hop duoc bao ho c6 thé danh cho t6 hop phu hodc bién thé cta
t6 hop phu.

Tuong tu, trong khi cdc hoat dong dugc md ta trong cac hinh v& theo thir tur
cu thé, didu nay khéng duge hiéu nhu 1a yéu cau ring cic hoat dong nay dugc
thuc hién theo thir tir cu thé duge thé hién hozc theo thir tu 1an lugt, hogc tht ca
cac hoat dong dugc minh hoa dugc thyc hién, dé c6 cac két qué‘mong mudn.
Ngoai ra, viéc tach riéng cac thanh phan khéc nhau ciia hé thdng theo cac phuong
an thuc hién dugce mo ta theo séang ché s& khong duge hiéu nhu 13 yéu ciu tich
riéng theo tt ci cac phuong 4n thuc hién.

Chi vai cach trién khai va vi du dugec mé ta va cac trién khai khac, céc tang
cudng va cac bién thé c6 thé dugc thuc hién dya trén phén dugc mo ta va duoc

minh hoa trén séang ché.
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YEU CAU BAO HO

1. Phuong phép x ly video bao gbm cac bude:

phén ving, dé bién dbi gitra anh ctia video va dong bit cia video, anh
thanh mot hodc nhidu anh phu; va

thue hién bién ddi it nhét dua trén viéc phan ving,

trong d6 dong bit bao gbm phan ct phap thir nhét chi bao sé lugng ciia
mdt hoc nhiéu dnh phu,

trong d6 phén ct phép tht nhét dugc tao ma str dung phuong tién c6 bd
mo ta ue(v),

trong d6 anh phu ctia mt hodc nhidu anh phu duge chi béo bing cach bao
gbm phdn tir ¢t phap thit hai chi bdo vi tri nim ngang cta khéi ciy tao ma (CTB)
trén bén trai ciia anh phu theo don vi CtbSizeY, phén tir cti phép thit ba chi bao
vi tri thaling dtmg ctia CTB trén bén trai ctia anh phu theo don vi CtbSizeY, phén
tr ¢t phép thir tu chi bao chiéu rong ctia anh phu theo cac don vi CtbSizeY, va
phén ti ¢t phap thir ndm chi bao chiéu cao cta anh phu theo cac don vi CtbSizeY
trong dong bit, va

trong d6 CtbSizeY ky hiéu kich thuéc cua CTB.
2. Phuong phép theo diém 1, trong d6 s lwong ctia mot hodc nhiéu anh phu dugc
ky hidu 14 N, gi4 tri ctia phin ¢t phap thir nhét duge ky hidu 1a (N-1), va N 1 s6
nguyeén.
3. Phuong phép theo diém 1, trong d6 gia tri 16n nhét dugc phép ciia phin ct
phép tht nhat déi véi anh 14 gid tri ¢d dinh.
4. Phuong phap theo diém 1, trong d6 khi anh phu ia 4nh phy thi nhat trong anh,
phan tir ca phap thit hai va phén tir ¢t phép thir ba khong dugc bao gbm trong
dong bit, va cac gia tri cua phan tir ¢ phép thtr hai va phén tr ct phép thi ba
duoc suy ra bang 0.
5. Phuong phéap theo didm 1, trong d6 phén tir cti phap thi hai dugc tao ma bing
tao ma do dai c¢b dinh,

trong d6 do dai cua phén tr ¢t phép thu hai dugc dan xuét dya trén

Ceil(Log2(V1)), va
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trong d6 V1 dugc xéc dinh dya trén bién lién quan dén chiéu rong ctia anh
va CtbSizeY, va

trong d6 Ceil(x) ky hiéu s nguyén nhé nhat 16n hon hofc bang x.
6. Phuong phap theo diém 1, trong d6 phan tir cti phap thit ba dugc tao ma bing
tao ma d6 dai c6 dinh,

trong d6 do dai cua phan tir ¢ phép thir ba dugc dan xuét dya trén
Ceil(Log2(V2)),

trong d6 V2 dugc xéac dinh dua trén bién lién quan dén chiéu cao cta anh
va CtbSizeY, va

trong d6 Ceil(x) ky hiéu s nguyén nhé nhat 16n hon hodc bang x.
7. Phuong phép theo diém 1, trong d6 phan tir cti phép thtr tu duge tao ma bing
tao ma d6 dai c¢b dinh,

trong d6 do dai cua phan tr ¢ phap tha tu dugc dan xuat dua trén
Ceil(Log2(V1)), |

trong d6 V1 dugc xé4c dinh dya trén bién lién quan dén chiéu rong ciia anh
va CtbSizeY, va

trong dé Ceil(x) ky hi¢u s6 nguyén nho nhat 16n hon hoic bing x.
8. Phuong phép theo diém 1, trong d6 phén tir ct phép thtt ndm duoc tao ma
bing tao ma do dai ¢ dinh,

trong d6 46 dai cua phén tir ci phép thit ndm duoc dan xuét dya trén
Ceil(Log2(V2)),

trong d6 V2 dugc xac dinh dya trén bién lién quan dén chiéu cao ctia anh
va CtbSizeY,va

trong d6 Ceil(x) ky hiéu s6 nguyén nhd nhAt 16n hon hoic bang x.
9. Phuong phép theo diém 1, trong d6 phan ct phap thi nhéit, phan tir ¢t phap
thir hai, phdn tir ct phép thir ba, phin tir ¢t phép thé tu, va phan tir ¢ phap thi
nidm dugc bao gdm trong dong bit sau khi phén tir ¢t phép th sdu dugc bao
gém, va

trong d6 gi tri cua phan tir ¢t phap thu sdu cong 5 lién quan dén kich

thudc don vi cdy tao ma.
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10. Phuong phap theo diém 9, trong d6 c& subpicture-treated-as-picture chi bao
lidu anh phu duge xtt Iy dudi dang anh trong qud trinh loai bo cac hoat d@ng loc
trong vong dugc bao gbm trong dong bit sau phan ct phap thit nhét, phan tir ¢t
phép thir hai, phén tir ¢t phép thtt ba, phan tir ¢t phép thi tu, va phén tir ¢t phép
thir ndm dwroc bao gbm.
11. Phuong phéap theo diém 9, trong d6 c& loop-filter-across-subpicture-enabled
chi b4o liéu céic hoat déng loc trong vong co6 thé dugc thuc hién gifta cac duong
bién cta anh phu dugce bao gdm trong dong bit sau khi phén ct phép thi nhit,
phan tir ct phap thit hai, phan tir ¢ phép thi ba, phan tir oi phap thi tur, v phan
tir ca phap thir ndm duoc bao gbm.
12. Phuong phép theo diém 1, trong d6 phuong tién c¢6 bd mo ta ue(v) la phuong
tién tao ma Exp-Golomb béc thir 0.
13. Phuong phép theo diém 1, trong d6 phép bién d6i bao gdm budc ma hoa anh
thanh dong bit.
14. Phuong phép theo diém 1, trong d6 phép bién dbi bao gdm budc gidi ma anh
tir dong bit.
15. Thiét bi xit Iy dit lidu video bao gdm bd xir Iy va bd nhé bét bién ¢6 cac 1énh
trén d6, trong d6 cac 1énh khi thyc thi bing bd xir 1y, khién bd xi Iy:

phan ving, dé bién dbi giita anh cua video va dong bit cua video, anh
thanh mot hodc nhiéu anh phu; va

thyc hién phép bién ddi it nhét dya trén the phén ving,

trong d6 dong bit bao gbm phan ct phap thte nhét chi bdo a s6 lugng ctia
mot hodc nhiéu anh phy,

trong do phﬁn ¢t phép thir nhét dugc tao ma st dung phuong tién ¢ bd
md ta ue(v),

trong d6 anh phu ctia mot hodc nhidu anh phu dugc chi bao bing céch bao
gbm phan tir ¢t phép tht hai chi béo vi tri nim ngang cuia CTB trén bén trai cla
anh phu theo don vi CtbSizeY, phén tir cti phap thi ba chi bao vi tri thang dung
cia CTB trén bén trai ciia anh phu theo don vi CtbSizeY, phan tir ¢t phap thir tu
chi bao chiu rong ctia anh phu theo cac don vi CtbSizeY, va phén tiT ca phép
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thir nam chi bao chiéu cao cia anh phu theo céc don vi CtbSizeY trong dong bit,
va

trong @6 CtbSizeY ky hiéu kich thude cia CTB.
16. Thiét bi theo diém 15, trong d6 ) lugng ciia mot hode nhiéu anh phu dugc
ky hiéu 12 N, gi4 tri cia ph'?ln cd phép thir nhét duge ky higu la (N-1), vaN [a )
nguyeén. '
17. Vét ghi may tinh doc dugce bét bién luru trit cac 1énh khién bo xir 1y:

phén vung, dé bién d6i gitra anh cta video va dong bit clia video, anh
thanh mdt hodc nhiéu anh phy; va

thyc hién phép bién ddi it nhét dua trén buéce phan ving,

trong d6 dong bit bao gdm ph?m cu phép tha nhat chi béo sb lugng clia
mot hodc nhiéu anh phu,

trong d6 phéan cti phép thir nhét duoc tao mi sir dung phuong tién 6 bd
mo ta ue(v),

trong d6 anh phu cia mot hodc nhiéu anh phu dugc chi bdo bing cach bao

gdm phén tir ¢t phap thi hai chi bao vi tri nam ngang ctia CTB trén bén tréi cla
4nh phu theo don vi CtbSizeY, phin tir ¢t phép thir ba chi béo vi tri thing dimg
cia CTB trén bén trai cua anh phu theo don vi CtbSizeY, phén tir ¢t phép tht tu
chi bao chiu rong ctia dnh phu theo cac don vi CtbSizeY, va phan tir ¢t phép
thtr nam chi bao chiéu cao cta anh phu theo cac don vi CtbSizeY trong dong bit,
va

trong d6 CtbSizeY ky hiéu kich thuéc cia CTB.
18. Vat ghi may tinh doc dugc bt bién luu trir dong bit cia video dugce tao bi
phuong phép dugc thyc hién boi thiét bi xtr Iy video, trong d6 phuong phép bao
gdm céc bude: 7

phén ving, ddi v6i anh cua video, anh thanh mot hodc nhiéu anh phy; va

tao dong bit it nhét dua trén phén ving,

trong d6 dong bit bao gbm phan ca phap thir nhét chi béo sé lwong cia
mcf)t hodc nhiéu anh phu,

trong d6 phan ca phép thu nhét duoc tao ma sir dung phuong tién c6 b

mo ta ue(v),
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trong d6 anh phu ctia mot hodc nhiéu anh phu dugc chi bao bing cach bao
gbm phin tir cti phap thit hai chi bao vi tri nim ngang ctia CTB trén bén trai cia
anh phu theo don vi CtbSizeY, phan tir ¢t phap tha ba chi bao vj tri thing dimg
ciia CTB trén bén trai ciia anh phu theo don vi CtbSizeY, phén tir ca phép th tu
chi bo chidu rong ctia anh phu theo cac don vi CtbSizeY, va phan tir ¢t phap
thtr nam chi bao chiéu cao ctia anh phu theo cac don vi CtbSizeY in dong bit, va

trong d6 CtbSizeY ky hiéu kich thuéc cia CTB.

19. Vit ghi may tinh doc dugc bét bién theo diém 17, trong dé s6 luong ctia mot
hodc nhiéu anh phu duge ky hiéu 1a N, gid tri ciia phan ct phép thi nhét duoc ky
hiéu 1a (N-1), va N 13 sb nguyén.
20. Vat ghi may tinh doc dugce bét bién theo diém 18, trong d6 sb lugng ciia mot
hodc nhidu anh phy duge ky hiéu 12 N, gid tri ciia phan ct phép thir nhét dugc ky
hidu 14 (N-1), va N 12 s nguyén.
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4/19
400

Xac dinh, d6i v6i khéi video trong vimg video thi nhét
cia video, lidu vi tri ma & d6 b dy béo vecto chuyen ———— 402
dong thoi gian duge xéc dinh déi véi bién ddi gitra khéi
video va biéu dién dong bit cia khéi video hién tai si
dung ché d6 afin ndm trong ving video thir hai

Thyc hién phép bién déi dua trén viée x4c dinh
—— 404

Fig.4
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1200

Thue hién bién dbi gitta video bao gom mot hodc nhiéu anh va bieu
dién dong bit ciia video, trong d6 biéu dién dong bit duge yéu ciu
dé tudn theo quy tic dinh dang ma xac dinh ring mbi anh dwgc mi
hoéa dudi dang mot hodc nhiéu 14t v3 quy | tic dinh dang chin cac
mau & anh khong duoce bao phi boi 14t bat ky trong mét hosc nhién
fat.

———— 1210

Fig.12
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1300

Xac dinh, d6i véi bién dbi gifra anh ctia video va biéu dién dong
bit cia video, cich thirc bao hi€u thong tin cua mot hodc nhiéu 14t
trong anh theo quy tic duoc lién két v6i sb luvong 6 hodc sb hrong
khéi vién trong anh

——— 1310

Thue hién bién doi dva trén viée xéc dinh

—— 1320

Fig.13
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14/19
1400
Thuec hién bién dbi gitra anh ciia video va biéu dién dong bit ctia — 1410

video theo quy tic. anh duge ma hoa trong biéu dién dong bit dudi
dang mét hodc nhiéu 14t va quy tac nay xac dinh liéu hodc cach thixc
dia chi cua lat cia anh dugce bao gobm trong biéu dién dong bit

Fig.14
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1500

N\

Xac dinh, 461 véi bién dbi gitra anh cta video va biéu dién dong bit
ctia video, liéu phén tir cf1 phap chi bao hoat déng loc truy nhép céac
méu gitta nhiéu khdi vién trong anh dugce kich hoat dugc bao gom
trong biéu dién dong bit dya trén s luong 6 hodc s6 lrong khéivien [ —— 1510
frong énh

Thuc hién bién doi dya trén viée xac émh — 1520

Fig.15
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1600

Thuye hién bién ddi gitta anh caa video va bicu dién dong bit cia
video, trong d6 anh bao gdm mot hodc nhiéu anh phy, va s6 luong
ctia mot hodc nhiéu 4nh phu duge chi bao bdi phan it ¢l phap frong
A 1E qa . —— 1610
biéu dién dong bit i

Fig.16
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1700

thire hién bién ddi gita anh caa video bao gdm mét hodc nhiéu anh
ohu va bidu dién dong bit ciia video, trong d6 biéu dién dong bit tuan
theo quy tic dinh dang ma xac dinh rang thong tin v& anh phu duge
bao gom trong biéu dién dong bit dwa trén it nhét mét trong: (1) mét ——— 1710
hodc nhiéu vi tri gbc cita anh phy, ho#c (2) kich thuéce cta anh phu.

Fig.17
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1800

Xac dinh gﬁng coéng cu ldy méu lai anh tham chiéu dugc kich hoat d6i
v6i bién doi gifta anh cta video va biéu dién dong bit ciavideodo 1810
anh duoc phén chia thanh mét hodc nhiéu anh phu

thire hién bién déi dwa trén viée x4c dinh — 1820

Fig.18
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1900

N\

thire hién bién doi gifta video bao gbm anh video bao gém mot hodc
nhiéu anh phu bao gdm mot hogc nhidu lat va bieu dién dong bit cta
video, trong d6 biéu dién doag bit tun theo quy tic dinh dang ma
xéc dinh ring, d6i véi anh phy va 14t, trong truong hop ma chi s&
nhén dién anh phu dwoc bao gom trong tiéu dé cua l4t, trrdng dia chi |— 1910
361 véi 14t chi bao dia chi cia Ea‘{ trong anh phu

Fig.19





