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(57)Séng ché @ cap dén phwong phép thu thap sb luong 16n nhit ctia cac tmg
vién ché d6 hop nhét phan ving hinh hoc dé giai ma video va thiét bi giai ma
video, trong d6 phuong phap bao gém cac bude: thu thap dong bit cho chudi
video; thu thép gié tri cia bd chi bao thir nhét theo dong bit, trong d6 b chi bdo
thir nhét 13 sb luvong 16n nhét ca cac tng vién du bio vecto chuyén dong hop
nhit (merging motion vector prediction, MVP); thu thép gi4 tri cia bd chi béo
thir hai theo dong bit, trong d6 bd chi bao thir hai biéu dién lidu c6 thé bi chuyén
dong dwa trén phan viing hinh hoc cho chudi video hay khong; va phén tach gia
tri cia bo chi bao thi ba tir dong bit, khi gid tri ciia bd chi béo thur nhét 16n hon
ngudng va khi gid tri ctia bd chi béo thir hai bang gia tri dinh trude, trong d6 bd
chi bao thi ba 12 sb lwong 16n nhét clia cac tng vién ché d6 hop nhat phan ving

hinh hoc dugc trir di khoi gia tri cia b chi béo thu nhét.
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Linh virc ky thuit dwoe dé cip
Sang ché dé cép chung dén linh vuc tao ma anh dong va cu thé hon dén bao

hiéu s lwong tmg vién ché @ hop nhét.

Tinh trang ki thuit ciia sing ché

Ky thuat tao ma video (ma héa va giai ma video) dugc sir dung trong nhiéu
ung dung video s0, chéng han TV s phét séng, truyén video trén mang Internet
va cac mang di dong, cac tng dung hoi thoai thdi gian thuc, ching han trd choi
video, hoi nghi video, dia DVD va Blu-ray, cic hé théng thu thép va chinh sira
noi dung video, va may camcorder ctia cac ing dung an ninh.

Luong dit lidu video cin mé ta video trong ddi ngén c6 thé 1a kha 16n, 6 thé
din dén cac kho khin khi dit liéu duoc truyén trén mang hodc nguoc lai duoc
truyén qua mang truyén thong ¢d dung Lirgng bang thong gidi han. Do vay, dix
liéu video thudng duge nén trude khi duge truyén qua mang vién thong ngay
nay. Kich thuéc cia video cling c¢6 thé 1a van dé khi video dwgc luu trit trén thiét
bi lru trit do céc tai nguyén bd nhé c6 thé bi gi6i han. Céc thiét bi nén video
thudng st dung phin mém va/hodc phin cimg & ngudn dé tao ma dit lidu video
truée khi truyén hodc luu trit, nhd d6 giam lwong dit liéu can dé biéu dién cac
anh video sd. Sau d6, dit liu duge nén dugc nhan & dich béng thiét bi giai nén
video ma gidi ma dit liéu video. Vi cac tai nguyén mang gidi han va cac nhu
cdu ngay cang tang c¢6 chit luong vi deo cao hon, mong mudn ¢6 cic k¥ thuat
nén va giai nén dugc cai thién sé cai thién ty 1 nén ma khong 1am mat chit laegng

anh.

Ban chit k§ thuit ciia sang ché
Sang ché dé cap dén thiét bi va phuong phép ma hda va giai ma theo cac diém

yéu cau bao hd doc 1ap.
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Céac muc dich trén va cac muc dich khac dat dugc béi dbi tuong cua cac diém
yéu ciu bao ho doc lap. Céc dang trién khai khac 12 13 rang tir cac diém yéu ciu
bao ho phu thudc, phdn mo ta va cac hinh vé.

Céc phuong an thyc hién cu thé dugc néu trong cac diém yéu cau bao ho doc
14p di kém, v6i cac phuong 4n thuc hién khic trong cac diém yéu ciu bao hd phu
thudc.

Khia canh thr nhit ctia sang ché @& cap dén phuong phép thu thap 56 lirgng
16n nhat cta cac Gng vién ché d hop nhit phan ving hinh hoc dé giai ma video,
phuong phép bao gbm céc buéc:

thu thap dong bit cho chudi video; thu thdp gi tri cia bd chi béo thir nhit
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theo dong bit, trong d6 bd chi bao thir nhat 1a s6 luong 16n nhat caa cdc mg vién

du bao vecto chuyén doéng (motion vector prediction, MVP) hop nhat; thu thap
gi4 tri cia b chi bao thir hai theo dong bit, trong d6 bo chi bao thir hai bidu dién
liéu bu chuyén dong dua trén phan ving hinh hoc dugc kich hoat cho chudi video;
phén tach gid tri ca b chi bao thir ba tir dong bit, khi gia tri ctia by chi bao thir
nhét 16n hon ngudng va khi gia tri cta bd chi bao thit hai bing gié tri dinh trude,
trong d6 bd chi bao thir ba 14 s6 lrgng 16n nhét cta cac tng vién ché d6 hop nhat
phan vung hinh hoc dugce trir di khéi gia tri ctia bd chi bao thir nhit.

Cac phuong 4n thuc hién sdng ché boc 16 phuong tién bao hiéu cta bd chi
b4o sb luong tng vién ché do hop nhét. S8 Irgng 16n nhét clia cic g vién ché
do hop nhét phéan ving hinh hoc dugc béo hiéu co didu kién. Do vay, hiéu suaét
giai m3 va st dung dong bit di duoc cdi thién.

Theo mot cach thuc hién, trong d6 phuong phap con bao gbm budc: gan gia
tri ctia sb lwong 16n nhat cia cic tng vién ché d6 hop nhat phan ving hinh hoc
bang 2, khi gia tri ctia bo chi bdo thu nhét bing ngudng va khi gié tri cia bd chi
béo thir hai bing gié tri dinh trude.

Theo mot cach thuc hién, trong d6 phuong phép con bao gbm burde: gan gia
tri caa sd lugng 16n nhét ca cac tng vién ché d6 hop nhét phan viing hinh hoc
bing 0, khi gid tri ctia b chi bao thit nhit nhd hon ngudng hodc khi gid tri cia
b chi bao thir hai khéng bang gia tri dinh trude.

Theo mdt cach thue hién, trong d6 ngudng bang 2.
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Theo mot cach thuc hién, trong d6 gia tri dinh trude bang 1.

Theo mdt cach thuc hién, trong d6 budce thu thap gia tri ciia bd chi bao thir
hai dugc thuc hién sau budc thu thap gia tri ciia b chi béo thur nhét.

Theo mot cach thue hién, bd chi bao tha nhét thu dugc theo phﬁn t ¢ phap
dugc tao ma trong dong bit.

Theo mdt cach thuc hién, trong d6 gia tri cia by chi béo thir hai dugc phén
tach tir tdp hop tham sb chudi (sequence parameter set, SPS), ctia dong bit, khi
gia tri ciia bd chi bio thir nhét 16n hon hodc bing ngudng. Ching han, phan tich
phan tir ¢t phép trong SPS ctia dong bit dé thu duogc gia tri cia bd chi bdo tht
hai.

Theo mét cach thuc hign, trong d6 gia tri cia bd chi bao thr hai thu duoc tir
SPS ciia dong bit. Ching han, phan tach phén i cti phap trong SPS ctia dong bit
@& thu duoc gié tri cia bd chi bao thi hai.

Theo mdt cach thuc hién, trong d6 gia tri ctia bg chi bao thir ba thu dugc tir
SPS ctia dong bit. Ching han, phan tach phén tir ¢t phap trong SPS ctia dong bit
dé thu duoc gia tri ctia bo chi bao thir hai.

Khia canh thr hai cta sang ché d& cap dén thiét bi giai ma video, thiét bi giai
ma video bao gdm: médun nhan, duge tao cAu hinh d thu duogc dong bit cho
chudi video; modun thu thap, dugc tao cAu hinh dé thu dugc gia tri cua bd chi
béo thir nhét theo dong bit, trong d6 bd chi bao thir nhét biéu dién s6 luong 16n
nhét cia cac ung vién MVP hop nhét; moédun thu thap dugce tao cAu hinh dé thu
thap gié tri cia bd chi bao thir hai theo dong bit, trong d6 bd chi béo thit hai biéu

di&n liéu bu chuyén dong dua trén phan viing hinh hoc dugc kich hoat cho chudi

video; m6dun phan tach, dugc tao céu hinh dé phan tach gia tri cda bd chi bao

thir ba tir dong bit, khi gié tri cia bd chi bao thir nhit 16n hon ngudng va khi gia
tri ciia bo chi bao thir hai bﬁng gia tri dinh trudc, trong d6 b chi bdo thir ba 1a )
lwong 16n nhat clia cdc tng vién ché @ hop nhét phan viing hinh hoc duge trix
di khoi gié tri ctia bd chi bao th nhét.

Phuong phap theo khia canh sédng ché thir nhét c6 thé dugc thuc hién biang

thiét bi theo khia canh thir hai cia sdng ché. Céc dAu hiéu va céc dang trién khai
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cua phuong phép theo khia canh thir nhéit cua sang ché twong tmg véi cac déu
hiéu va c4c dang trién khai cia thiét bi theo khia canh thir hai cta séng ché.

Theo mot cach thuc hién, trong 46 mddun thu thap dugc tao cAu hinh dé gan
gia tri cla s6 luong 16n nhét ciia cac tmg vién ché d6 hop nhit phan ving hinh
hoc bing 2, khi gia tri cia bd chi bao thi nhét bang ngudng va khi gia tri ctia bd
chi béo thir hai bang gia tri dinh trudc.

Theo mdt cach thuce hién, trong d6 modun thu thip duoc tao chu hinh @ gan
gia tri cla s& lugng 16n nhét cia cac tmg vién ché db hop nhit phan viing hinh
hoc bing 0, khi gié tri ciia bd chi béo thi nht nhé hon ngudng hoac khi gia tri
ctia bd chi béo thtr hai khong bang gia tri dinh trude.

Theo mot cach thuc hién, trong d6 ngudng bang 2.

Theo mot cach thuc hién, trong d6 gid tri dinh trude béng 1.

Theo mot cach thuc hién, trong d6 budc thu thap gid tri cia bd chi bdo thir
hai duoc thuc hién sau budc thu thép gié tri cia bd chi bao thir nhét.

Theo mét cach thuc hién, trong d6 gia tri cia b chi bao thir hai dwgc phan
tach tir SPS cia dong bit, khi gid tri ctia bd chi béo thir nhit 16n hon hodc bing
ngudng.

Theo mot cach thuc hién, trong d6 gia tri ctia bd chi bao thir hai thu dugc tir
SPS cua dong bit.

Theo mot cach thuc hién, trong d6 gia tri cia b chi béo thir ba thu dugc ti
SPS cua dong bit.

Mbt céch thuc hién @& cap dén phuong phap thu thap s§ lugng 16n nhét cia
céc g vién ché d6 hop nhit phan ving hinh hoc dé giai ma video, trong d6
phuong phép bao gdm cac bude:

thu thap dong bit cho chudi video; thu thép gi tri ctia bd chi béo thir nhét
theo dong bit, trong d6 bo chi béo thir nhat 14 s lwong 16n nhat ciia cc img vién
MVP hop nhét; va chi néu gia tri thu dugc ctia bd chi bao thir nhit bang hoic 16n
hon ngudng: thu thap gid tri ciia bd chi bao thir hai theo dong bit, trong d6 bd chi
bao tht hai biéu dién liéu bu chuyén dong dua trén phan ving hinh hoc dugc
kich hoat cho chudi video; va phan tach gia tri ctia bd chi bao thir ba tir dong bit,

chi khi gia tri cda bd chi bao thir nhét 16n hon ngudng va gié tri cia b chi bdo
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thtr hai béng gia tri dinh trudc, trong d6 bo chi béo thir ba 1a sb lugng l6n nhét
clia cac g vién ché dd hop nhit phan viing hinh hoc dugc trir di khéi gié tri cia
bo chi bao thi nhat.

Khia canh thit ba ciia sing ché dé cap dén phuong phap ma héa s6 lugng 16n
nhét cia c4c tmg vién ché d6 hop nhét phan ving hinh hoc, phuong phép bao
gdm céc bude:

xac dinh gia tri cia bd chi béo thir nhét, trong d6 bd chi bao thir nhét biu
di&n sb lwong 16n nhit cia cac tmg vién MVP hop nhit; x4c dinh gi4 tri ctia bo
chi béo tht hai, trong d6 bo chi bao thir hai bidu dién liéu bu chuyén dong dwa
trén phin viung hinh hoc dugce kich hoat cho chudi video; ma héa gi4 tri ctia bd
chi béo thir ba thanh dong bit, khi gi4 tri ctia bo chi béo thir nhit 16n hon ngudng
va khi gia tri ciia bg chi bdo thir hai béﬁg gia tri dinh trude, trong d6 bd chi béo
thir ba 12 sb lrong 16n nhét cia cac tng vién ché d hop nhit phan ving hinh
hoc duge trir di khoi gid tri ciia bd chi béo thir nhat.

Céc phwong 4n thyc hién sang ché dé cap dén phuong tién bio hiéu bd chi
béo s6 lugng tng vién ché d6 hop nhét. S6 luong 16n nhét cla cac tmg vién ché
d6 hop nhat phan ving hinh hoc dugc béo hiéu ¢ diéu kién. Do vay, hidu suét
str dung va giai ma dong bit da dugc cai thién.

Theo mot cach thuc hién, trong d6 phuong phép con bao gbm buéc: gan gia
tri ca sb luong 16n nhét cia cac g vién ché do hop nhit phan ving hinh hoc
bing 2, khi gid tri ctia bd chi bao thir nhit bang ngudng va khi gia tri ctia bo chi
béo thir hai bing gia tri dinh trude.

Theo mot cach thuc hién, trong d6 phuong phap con bao gdm bude: gan gia
tri ctia s6 lugng 16n nhét cia cac tmg vién ché do hop nhét phan ving hinh hoc
bang 0, khi gia tri ctia bd chi bao thir nhét nhé hon ngudng hoic khi gia tri ciia
b chi béo thir hai khong bang gié tri dinh trude.

Theo mdt cach thuc hién, trong d6 ngudng béng 2.

Theo m6t cach thuc hién, trong d6 gia tri dinh trude bang 1.

Theo mdt cach thuc hién, trong d6 budc xac dinh gié tri cia bd chi bao thir

hai dugc thue hién sau bude x4c dinh gia tri cia bd chi bdo thr nhét.
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Theo mot cach thuc hién, trong d6 gi tri cia bd chi bao thir hai dugc mi héa
trong SPS ctia dong bit, khi gi4 iri ctia b chi béo thi nhét 16n hon hogc bang
ngudng.

Theo mdt cach thuc hién, trong d6 gia tri ciia bd chi bdo thir hai duge mé héa
trong SPS cta dong bit.

Theo mot cach thuc hién, trong d6 gia tri cua b chi bo thir ba dugc ma hoa
trong SPS ctia dong bit.

Khia canh thir tu cua séng ché @& cap dén thiét bi ma héa video, thiét bi ma
héa video bao gém: mddun xac dinh, dugce tao cAu hinh d xac dinh gia tri cla
bo chi bao thir nhét, trong d6 bd chi béo thir nhét 13 s6 hrong 16n nhét cla céc
ung vién MVP hop nhat; mdédun xac dinh dugc tao cdu hinh dé x4c dinh gia tri
ctia bd chi bdo thi hai, trong d6 bd chi bao thir hai bidu din liéu bu chuyén dong
dua trén phan vung hinh hoc dugc kich hoat cho chudi video; médun ma hoa,
duge tao cdu hirth dé ma hoa gia tri ciia bd chi béo tha ba thanh dong bit, khi gia
tri ctia bo chi bao thr nhét 16n hon ngudng va khi gia tri ctia by chi béo thir hai
béng gia tri dinh trudc, trong &6 bd chi béo thir ba 1a ) lugng lén nhét cta céc
tng vién ché d hop nhit phan ving hinh hoc duge trir di khoi gia tri ciia bd chi
b4o thi nhét.

Phirong phap theo khia canh thir ba cua sing ché ¢4 thé dugce thuc hién bing
thiét bi theo khia canh thit tur ctia sédng ché. Céc du hiéu khac va cac dang trién
khai ctia phuong phép theo khia canh thir ba sdng ché tuong Gmg vé6i cac déu hiéu
va cac dang trién khai cta thiét bi theo khia canh th tu sang ché.

Theo mdt cach thuc hién, trong d6 mddun xac dinh dugc tao chu hinh @8 gan
gid tri cia sb lugng 16m nhit ctia cac Gmg vién ché do hop nhét phan viing hinh
hoc bang 2, khi gi4 tri ctia bd chi béo thir nhit bang ngudng va khi gia tri ctia bd
chi bao thir hai bing gia tri dinh truéc.

Theo mdt cach thuc hién, trong d6 modun xéc dinh dugc tao cAu hinh dé gén
gia tri ctia sd lugng 16n nhit cia céc tng vién ché dd hop nhit phan ving hinh
hoc béng 0, khi gia tri cia b chi béo thu nhét nhé hon ngudng hogc khi gia tri
ctia bd chi bao thir hai khdng bang gi tri dinh trude.

Theo mot céch thue hién, trong d6 ngudng bang 2.
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Theo mot cach thyuc hién, trong d6 gid tri dinh trude bing 1.

Theo mdt cach thuc hién, trong d6 budc xac dinh gia tri cua bd chi bao tha
hai dugc thuc hién sau budce xac dinh gia tri cia b chi bao thir nhét.

Theo mot cach thuc hién, trong dé gié tri ctia b chi bao thir hai dugc ma hoa
trong SPS ciia dong bit, khi gié tri ciia bd chi béo thir nhét 16n hon hogc bing
ngudng.

Theo mot cach thuc hién, trong d6 gia tri ctia b chi bao thir hai dugc ma hoa
trong SPS cta dong bit. ‘

Theo mét cach thuc hién, trong d6 gia tri ciia bd chi bao thir ba duge ma hoa
trong SPS cta dong bit.

Khia canh thir ndm cua sang ché dé cap dén b6 giai ma bao gb6m hé mach xir
Iy d& thuc hién phuong phap theo khia canh thir nhét va cach thyc hién bt ky
trong cac cach thuc hién cta khia canh thir nhét.

Khia canh thir sau cua sang ché dé cap dén bd ma héa bao gdbm hé mach xir
Iy dé thuc hién phuong phép theo khia canh thir ba va cach thyc hién bét ky trong
cac céch thuc hién cta khia canh thi ba.

Khia canh thtr bay cta sang ché @& cap dén san phdm chwong trinh may tinh
bao gébm mi chuong trinh @2 thue hién phuong phép theo khia canh tha nhét,
khia canh th ba va cach thuc hién bét ky trong céc cach thuc hién ciia khia canh
thtr nhét, khia canh tht ba khi duoc thyc thi trén mdy tinh hodc bo xtt ly.

Khia canh thi tdm cta sang ché dé cap dén bo giai ma, bao gbm: mét hoic
nhiéu bd x1 1y; va vat ghi mdy tinh doc dugc bét bién dugc ghép ndi véi céc bd
xtt 1y va luu trit chuong trinh dé thuc thi boi cac bo xit ly, trong d6 chuong trinh,
khi duoc thuc thi bai cac bo xtt 1y, tao cAu hinh bo giai ma dé thuc hién phuong
phép theo trudng hop bét ky ciia khia canh tha nhét, khia canh tht ba va cach
thue hién bét ky trong céc cich thuc hién cia khia canh thtr nhét, khia canh thtr
- ba.

Khia canh th chin cua sang ché @& cap dén vat ghi may tinh doc dugc bét
bién mang ma chuong trinh ma, khi dugc thuc thi béi may tinh, khién may tinh
thuc hién phuong phép theo trudng hop bét ky ciia khia canh thi nhét, khia canh
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thir ba va cach thuc hién bat ki trong cac cich thuc hién ctia khia canh thtr nht,
khia canh thiT ba.

Khia canh thir muoi cua sang ché dé cap dén bo ma héa bao gé)m hé mach xi¥
ly dé thue hién phuong phép theo khia canh thir ba va cach thurc hién bét ky trong
céc cach thuc hién cua khia canh thi ba.

Khia canh thir mudi mot cua sang ché dé cap dén bd ma hoa, bao gém: mot
hodc nhiéu bd xir Iy; va vat ghi may tinh doc dugc bét bién duoc ghép ndi véi
cac bd xtr ly va luu trit chuong trinh dé thuc thi boi cac bd xtt 1y, trong d6 chuong
trinh, khi dugc thyc thi béi cac bd xir Iy, tzo cu hinh bd gidi ma dé thuc hién
phuong phép theo trudng hop bét ki clia khia canh thi ba va cach thyc hién bét
k¥ trong cac cach thuc hi¢n ctia khia canh thir ba.

Khia canh thit mudi hai ctia sang ché dé cap dén vat luu trix bat bién bao gdm
dong bit duge ma héa/duge giai mad bdi phuong phép theo phuong én bét ky
trong cac phuong an thuc hién néu trén.

Khia canh thtr mudi ba cta sang ché dé cap dén dong bit duge ma héa cho
tin hiéu video bing cach bao gdm cac phén tir ¢t phép, trong d6 cac phén tir ca
phap bao gdbm b chi bao thir hai (ching han sps_geo_enabled flag), va trong d6
bd chi bao thir ba sps_max_num_merge_cand_minus_max_num_geo_cand
duoc bao hiéu co didu kién it nhat dwa trén gid tri clia sps_geo_enabled_flag.

Khia canh thir mudi bbn ciia sang ché d& cap dén vat ghi bat bién bao gdm
dong bit duge ma héa duge giai ma bang thiét bi giai ma anh, dong bit dugc tao
b?mg cach phan chia khung cta tin hiéu video hodc tin hiéu dnh thanh céc khéi,
va bao gbm cac phén tir cti phap, trong d6 cic phén tir ¢t phap bao gbm bo chi
béo thir ba (ching han
sps_max_num_merge cand minus_max_num_geo_cand) theo diém bat ky
trong cac diém néu trén.

Khia canh thit mudi ldm cta sang ché d& cap dén phuong phép gidi ma video,
phuong phép bao gdbm budc:

thu thap dong bit cho chudi video; thu thap gia tri ctia bd chi bao tht nhét
theo dong bit, trong d6 bd chi bao thir nhét bidu din sb luong 16n nhét clia cac

g vién MVP hop nhét; thu thap gié tri cia bd chi bdo thir hai theo dong bit,
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trong d6 bd chi bo thir hai biéu dién liu b chuyén dong dua trén phan ving
hinh hoc dugc kich hoat cho chudi video; phan tach gid tri ctia bd chi bao thi ba
tir dong bit, khi gia tri cia bd chi bdo thir nhét 16n hon ngudng va khi gia tri cla
b6 chi bao thr hai bing gia tri dinh truée, trong d6 bd chi béo thit ba 12 s lugng
16n nhét cta céc Gmg vién ché d6 hop nhat phan viing hinh hoc dugc trir di khéi
gié tri ctia bo chi bio tha nhét;

tao danh sach c4c tmg vién hop nhit cho khdi tao ma (coding block, CB) hién
tai, theo cac vecto chuyén dong (motion vector, MV) clia cac khéi 1an cén cta
CB hién tai; |

thu thap chi s6 hop nhét theo gia tri ctia bo chi bio thir ba;

thu thdp vecto chuyén dong ctia CB hién tai theo chi s& hop nhét va danh
sach tmg vién hop nhat;

tai tao CB hién tai theo MV cia CB hién tai.

Khia canh thtr mudi sdu cta sang ché d& cap dén thiét bi gidi ma video, thiét
bi giai ma video bao gbm: mddun nhén, duoc tao céu hinh @ thu dugc dong bit
cho chudi video; mddun thu thap, duoc tao cAu hinh dé thu dugc gia tri ciia bd
chi béo thir nhét theo dong bit, trong d6 bd chi bao thi nhat 1a sb lwgng 16n nhét
cua céac tng vién MVP hgp nhit; mddun thu thap duge tao chu hinh dé thu thap
gia tri cia bd chi bao th hai theo dong bit, trong d6 b chi bao thir hai biéu dién
liéu bt chuyén dong dya trén phan viing hinh hoc dugce kich hoat cho chudi video;
mo&dun phén téch, dugc tao cAu hinh dé phén tach gia tri ctia bd chi bdo thir ba
tir dong bit, khi gi4 tri cia bd chi bao thir nhat 16n hon ngudng va khi gia trj cia
b0 chi bao thir hai béng gia tri dinh trudc, trong d6 bd chi béo thur ba 1a s6 lugng
16n nhit cia cdc Gmg vién ché d6 hop nhat phan viing hinh hoc dugc trir di khoi
gia tri ciia bd chi bao thir nhét;

Modun tao danh sach trng vién hgp nhét, duge tao cu hinh dé tao danh sach
ung vién hop nhét cho CB hién tai, theo cac MV cta cac khéi 14n c4n cia CB
hién tai;

mddun thu thap duge tao ciu hinh dé thu thap chi s6 hop nhét theo gi4 tri cia
bd chi bao thir ba;

9/183



53349

mddun thu thap MV, duogc tao cAu hinh dé thu duge MV ctia CB hién tai theo
chi sé hop nhit va danh sach img vién hop nhat;

modun tai tao pixel, dugc tao chu hinh dé t4i tao CB hién tai theo MV cia
CB hién tai.

Céc chi tiét hodc cac vi du vé khia canh thir muoi 1im cla sing ché va khia
canh thr mudi squ cua sang ché ¢6 thé vién din dén céc vi du néu trén duoc bdc
16 trong khia canh tht nhit dén khia canh thtr muoi bén cia sang ché.

Céc dbi trong néu trén va cac d6i tuong khéc dat dugc béi d6i trgng cia cac
diém yéu ciu bao hd ddc 1ap. Cac dang thuc hién khéc trd nén rd rang trong cac
diém yéu cau bao hd phu thudc, phéan mo ta va hinh v&.

Céc chi tiét vé mot hodc nhiéu phuong 4n thuc hién duge néu trong cc hinh
v& di kém va phan md ta duéi day. Cac d4u hiéu, cac dbi tuong, va cac ru diém

s& trd nén rd rang trong phan mé ta, céc hinh v&, va cac di€ém yéu ciu bao hj.

Mo ta vin tat cac hinh vé

r

Céc phuong 4n thye hién séng ché duoe mo ta chi tiét dua vao céc hinh v& di
keém, trong do:

Fig.1A 1a so dd khéi thé hién vi du cta hé théng tao ma video dugc tao cAu
hinh dé thyc hién cac phuong an thuc hién sang ché;

Fig.1B 1a so dd khéi thé hién vi du khac vé hé théng tao ma video dugc tao
cAu hinh dé thyc hién cac phuong 4n thuc hién séng ché;

Fig.2 1a so dd khéi thé hién vi du ctia bd ma hoéa video duge tao cAu hinh dé
thuc hién cédc phuong &n thuc hién séng ché;

Fig.31aso dd khéi thé hién cu tric vi du cta bo gidi ma video dugc tao cdu
hinh dé thue hién cic phuong 4n thuc hién séng ché;

Fig4 13 so dd khdi minh hoa vi du cta thiét bi ma héa hodc thiét bi giai ma;

Fig.5 12 so dd khbi minh hoa vi du khéc ctia thiét bi ma héa hoge thiét bi giai
ma;

Fig.6 12 luu db ra quyét dinh phia bo ma héa du béo cé trong s6 va udc tinh
tham sb;

Fig.7 14 hinh v& minh hoa vi du cua ché @6 du bao tam gidc;

10
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Fig.8 1a hinh v& minh hoa vi du cua ché d6 du bao hinh hoc;

Fig.9 13 hinh v& minh hoa vi du khéc cua ché do du bao hinh hoc;

Fig.10 1a so dd khdi thé hién cAu tric vi du ciia hé thong cip ndi dung 3100
thure hién dich vu truyén ndi dung;

Fig.11 la so dd khéi thé hién céu tric cta vi du cia thiét bi dau cubi;

Fig.12 12 so @ khdi minh hoa vi du ctia phuong phép du bao ngoai theo sang
ché;

Fig.13 1a so d0 khdi minh hoa vi du ciia thiét bi dé du bao ngoai theo sdng
ché;

Fig.14 12 so dd khdi minh hoa vi du khéc cta thiét bi d€ du béo ngoai theo
sang ché;

Fig.15 14 Iuu db thé hién phwong 4n thuc hién phuong phép theo sang ché;

Fig.16 1a so @ khéi thé hién thiét bi phuong 4an thyc hién theo séng ché.

Céc dbu chi dan gibng hét dudi day dé cap dén cac diu hiéu gibng hét hoidc

it nhét twong dwong vé mit chirc ning néu khéng c6 chi bao ngugc lai.

MBO ta chi tiét sang ché

Trong ph?m md ta sau, tham khao cac hinh vé di kém, tao thanh mat phé“m cua
séng ché, va thé hién, théng qua minh hoa, c4c khia canh cu thé cua cac phuong
4n thuc hién sang ché hodc cac khia canh cu thé trong d6 cac phuong 4n thuc
hién sang ché c6 thé dugc st dung. Can hiéu ring céc phuong 4n thyuc hién sing
ché c6 thé dugc sir dung theo cac khia canh khéc va bao gdm céc thay doi cau
tric hodc 16gic khong dugc mo ta trén céc hinh vé. Do vay, phin md ta chi tiét
sau khong duoc hiéu theo nghia hep, va pham vi cua séng ché dugc dinh nghia
b6i cac diém yéu cdu bao ho di kém.

Ching han, cin hiéu ring sang ché ciing véi phuong phép duge mo ta cling
c6 thé ding dbi vai thiét bi hodc hé théng tuong tng dugc tao chu hinh dé thuc
hién phuong phép va ngugce lai. Chéng han, néu mdt hoic cc buéc phuong phép
cu thé dugc mé ta, thiét bi tuong ung cb thé bao gém mot hodc cac don vi, chalxng
han, céc don vi chiic ndng, dé thuc hién mot hodc cac budc clia phuong phap

duoc mo ta (chang han, mot don vi thuc hién mot hodc cac budc, hodc mdi don
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vi trong cac don vi thuc hién mot hodc nhiéu buéc trong cc budc), tham chi néu
mot hodc nhiéu don vi khong dugc mé ta tudong minh hodc duge minh hoa trén
céac hinh v&. Noi cach khéac, chéng han, néu thiét bi cu thé dugc mo ta dua trén
mot hodc cac don vi, ching han, cac don vi chie nang, phuong phap twong tmg
c6 thé bao gém mot bude dé thuc hién chirc ning ctia mdt hodc nhiéu don vi
(chéng han, mdt budce thuc hién chirc ndng ctia mot hodc nhiéu don vi, hoic mdi
buéc trong céc bude thuc hién chirc nang cia mot hodc nhiéu don vi trong céc
don vi), tham chi néu mdt hodc nhidu budc khong duge md té rd rang hodc minh
hoa trén cac hinh v&. Ngoai ra, can hiéu ring cac dau hiéu ciia cac phuong 4n
thue hién va/hodc cac khia canh léy 1am vi du khac nhau dugc mo ta & day co
thé dugc két hop v6i nhau, trir khi c6 thong bao cu thé nguoc lai.

Tao ma video thuomg d& cap dén xir Iy chudi anh, tao video hogc chudi video.
Thay cho cum tir “anh”, cym tir “khung” hodc “anh” ¢ thé dugce st dung lam
cac tir ddng nghia trong linh vyc tao ma video. Ky thuét tao ma video (hodc tao
ma néi chung) bao gém hai phin mi héa video va giai ma video. Ky thuat ma
héa video dugce thuc hién & phia ngudn, thudng bao g6m buéde xir 1y (ching han,
bing cach nén) cac &nh video ban dau dé giam luong dit licu can dé biéu dién
cac anh video (d& luu trir va/hoic truyén hiéu qua hon). Giai ma video duoc thuc
hién & phia dich va thuong bao gdm xir Iy nguge so v6i bd ma hoa dé tai tao cac
anh video. Cac phuong én thuc hién dé cap dén “tao md” cac anh video (hoic
anh ndi chung) can duge hidu 12 lién quan dén “ma héa” hoic “giai ma” cac anh
video hodc cac chudi video twong tmg. Viéc két hop phin ma héa va phan giai
mi ciing duoc goi 1a CODEC (Coding and Decoding, tao ma va giai ma).

Trong treong hop tao ma video khong t8n hao, cac anh video gbc c6 thé duge
tai tao, tirc 14, cac anh video dugc tai tao c6 cung chét luong vé6i cac anh video
gbc (gia sir khong tén hao truyén hodc tén hao dit liéu khac trong khi luu trir
hozc truyén). Trong truong hop tao ma video ¢ tdn hao, budc nén tiép, ching
han, bing cach lwong tir héa, dugce thuc hién, dé giam luong dit liéu biéu dién
céc anh video, khong thé duoc tai tao hoan toan & bod gidi ma, tic 1a, chét luong
cua céc anh video duoc tai tao thép hon hodc kém hon so véi chét luong ctia céc

anh video ban dau.
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Vai chudn tao ma video thuéc nhém “codec video lai co tdn hao” (tc 13, két
hop du bao khong gian va thoi gian trong mién mAu va tao ma bién d6i 2D dé ap
dung luong tir héa trong mién bién dbi). Mbi anh cta chudi video dugc phan
ving thong thuong thanh tap hop céc khéi khéng chdng 14n va tao ma thudng
duoc thue hién & mic khéi. N6i cach khac, & bd ma héa, video thudng duge xir
ly, tic 13, duge ma hoa, & mirc khdi (khéi video), chéng han, nho¢ st dung du béo
khong gian (trong anh) va/hodc du béo thoi gian (ngoai anh) dé tao khéi dy bao,
14y khéi hién tai (khdi dang dugc xir Ij/cAn duge xt ly) trir khbi du béo @ thu
duge khéi du, bién dbi khdi du va lrong tir hoa khébi du trong mién bién ddi dé
giam lugng dir li€u can duoc truyén (nén), trong d6 & bd giai ma, xir Iy déo so
v&i b ma hoa duge 4p dung cho khdi dugc ma hoa hodc duge nén dé tai tao khoi
hién tai dé biéu difn. Ngoai ra, bd ma hoa sao chép vong xit Iy b giai ma sao
cho chung d&u tao cac du béo gidng hét (ching han, cc du bao trong va ngoai)
va/hoic cac tai tao dé xur ly, tc 1a, tao m3, cac khéi tiép theo.

Duéi d4y theo cac phuong an thyuc hién, hé théng tao ma video 10, bd ma hoa
video 20 va bd giai ma video 30 dugc mo ta dua trén cdc hinh vé tir Fig.1 dén
Fig.3.

Fig.1A 1a so dd khdi minh hoa hé théng tao ma 10 1§y lam vi du, chelmg han,
hé théng tao ma video 10 (hoic goi t4t 12 hé théng tao ma 10) c6 thé sir dung cac
k¥ thuat cta sang ché. B ma hoa video 20 (hodc goi t4t 12 bo ma hoa 20) va bd
giai ma video 30 (hodc goi tit 12 bo gidi ma 30) ctia hé théng tao ma video 10 12
céc vi du ctia cac thiét bi c6 thé duoc tao cAu hinh dé thuc hién cac k¥ thuét theo
cac vi du khac nhau dugc mo ta theo sang ché.

Nhu duoc thé hién theo Fig.1A, hé théng tao mi 10 bao gém thiét bi nguén
12 duoge tao cAu hinh dé cép dir liéu anh duge ma hoa 21 ching han, cho thiét bi
dich 14 d& giai ma dir liéu anh duge ma héa 13.

Bd phéan nguén 12 ¢6 thé bao gém bo ma hoa 20, va cé thé con, tirc 13, mot
cach tily chon, bao gdm ngudn anh 16, b6 tién xtt ly (hodc khdi tién x ly) 18,
ching han, bd tién xtr Iy 4nh 18, va giao dién truyén théng hozc khdi truyén thong

22.
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Ngudn anh 16 ¢6 thé bao gdm hoic 12 loai bat ky ctia thiét bi chup anh, ching
han, camera dé chup anh thé gidi thuc, va/hodc loai bét ky cia thiét bi tao anh,
ching han bd x Iy dd hoa may tinh dé tao anh dong bang may tinh, hoic loai
bét ky cﬁé thiét bi khac dé thu duge va/hoic c:fip anh thé gidi thuc, anh dugc tao
bing méy tinh (ching han, ndi dung man hinh, anh thyuc tai o (virtual reality,
VR)) va/hoic két hop bét ki cia chiing (ching han, anh thuc tai ting cudng
(augmented reality, AR)). Ngudn anh ¢6 thé 14 loai bt ky ctia bd nhé hoic bd
luru trix s& Iuu trit 4nh bét ky trong cac anh néu trén.

Bén canh b6 titn xtr Iy 18 va qua trinh duge thuc hién bang khéi tién xir 1y
18, 4nh hodc dft li€u 4nh 17 cling cb thé dugc goi 1a anh thd hodc dit liéu anh thd
17.

Bo tién xir Iy 18 duge tao cAu hinh dé nhan dir lidu anh (thd) 17 va dé thue
hién tién xt 1y trén dit liéu anh 17 dé thu duoc anh dugce tién xtr Iy 19 hoic dir
liéu anh dugc tién xt Iy 19. Bude tién xir ly dugc thue hién bang bo tién xi 1y
18 ¢o thé, chéng han, bao gém cit gon, bién dbi dinh dang mau (chéng han, tir
RGB dén YCbCr), hiéu chinh mau, hofc khir tap 4m. C6 thé hidu rang khéi tién
xir Iy 18 ¢6 thé 1a thanh phan tity chon.

Bd mi hoa video 20 dugc tao cdu hinh dé nhan dit liéu 4nh dugc tién xir ly
19 va cép dir liéu anh dugc ma héa 21 (cac chi tiét khac s& duge néu dudi day,
chéng han, dua trén Fig.2).

Giao dién truyén théng 22 ctia bd phan nguén 12 ¢6 thé duge tao cdu hinh
d2 nhan dit liéu anh duge ma hoa 21 va dé truyén dir lidu anh dugc ma héa 21
(ho3c phién ban duge xir ly thém bit k¥ ciia nd) trén kénh truyén thong 13 dén
thiét bi khac, chéng han, by phén dich 14 hodc b phén khéc bét ky, dé luu trix
hodc tai tao truc tiép.

B0 phén dich 14 ¢6 thé bao gém bd gidi ma 30 (chéng han, bd gidi ma videc
30), va c6 thé con, tirc 12 mot cach tiy chon, bao gbm giao dién truyén thong
ho#c khéi truyén thong 28, bd hau xir ly 32 (hozc khdi hau xtr Iy 32) va bd phin
hién thi 34.

Giao dién truyén thong 28 cta bd phéan dich 14 cé thé dugc tao cdu hinh dé

nhan dir liéu anh dugc ma hoa 21 (hodc phién ban duge xtr ly thém bét ky cta
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né), ching han, tryc tiép tir bd phan ngudn 12 hoic tir bét ky ngudn khac, ching
han, b6 luu trix, chéng han, bo luu trir dit liéu anh dugc méa hoda, va cép dir liéu
anh dugc ma héa 21 cho b gidi ma 30.

Giao dién truyén théng 22 va giao dién truyén thong 28 ¢6 thé dugc tao cdu
hinh dé truyén hodc nhan dir liéu 4&nh dugc ma héa 21 hodc dit liéu dugec ma hoa
13 qua lién két truyén thong truc tiép gifra bd phan ngudn 12 va bo phan dich 14,
ching han, két ndi hiru tuyén hoic khong day truc tiép, hodc qua loai mang bét
k¥, ching han, mang hitu tuyén hozc khong day hoic két hop bat ky ctia chiing,
hoic loai bit ky cia mang riéng va cong cdng, hoic loai t8 hop bt ky cta no.

Giao dién truyén thong 22 c6 thé, ching han, duge tao cAu hinh dé déng goi
dit liéu anh duoc ma hoa 21 thanh dinh dang thich hop, ching han, cic goi,
va/hodc xir ly dit liéu anh dugec ma héa nho st dung‘loai bét ky trong sb ma héa
hogc xit Iy truyén dé truyén trén lién két truyén thong hodc mang truyén thong.

Giao dién truyén thong 28, tao thanh dbi trong ciia giao dién truyén thong 22,
c6 thé, chéng han, dugc tao cAu hinh dé nhén dir liéu dugc truyén va xu ly dix
lidu truyén nho str dung loai bét ky trong s6 giai ma truyén hoic xir Iy trong (g
va/hodc do goi dé thu duge dit liéu anh duge ma hoa 21.

Ca hai mot trong giao dién truyén thong 22 va giao dién truyén thong 28 ¢6
thé dugc tao cAu hinh nhu 13 c4c giao dién truyén thong don huéng nhu dugc chi
béo béi miii tén cho kénh truyén thong 13 trén Fig.1A trd tir bd phan ngudn 12
dén bo phan dich 14, hodc céc giao dién truyén thong hai hudng, va co thé duoc
tao ciu hinh, chéng han, dé truyén va nhén tin nhén, chéng han, dé thiét lap két
néi, d& bao nhén va trao dbi thong tin khac bat ky lién quan dén lién két truyén
thong va/hoic truyén dit licu, ching han, truyén dit liéu 4nh dugc ma hoa.

B0 giai ma 30 duoc tao cAu hinh dé nhén dit liéu anh dugc ma hoa 21 va cap
dir liéu anh duoc gidi ma 31 hodc anh dugc giai ma 31 (céc chi tiét khac s& duogc
md ta dudi day, chéng han, dua trén Fig.3 hodc Fig.5).

Bo hau xit Iy 32 cua thiét bi dich 14 dugc tao cdu hinh dé hau xu Iy dit liéu
anh duoc giai ma 31 (cling duge goi la dir liéu anh duoc tai tao), ching han, anh
dugc gidi ma 31, dé thu duge dit liéu anh duge hau xt Iy 33, ching han, anh

dugc hau xtr Iy 33. Budc hau xur Iy dugc thuc hién bang khéi hau xir 1y 32 ¢6 thé
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bao gdm, ching han, bién dbi dinh dang mau (ching han, tir YCbCr dén RGB),
hiéu chinh mau, cat gon, hodc léy mau lai, hoic xt 1y khac bét ky, chéng han, dé
chudn bi dit liéu anh duge giai ma 31 dé hién thi, ching han, bing bg hién thi 34.

Bo hién thi 34 cua bd phan dich 14 dugc tao cAu hinh dé nhén dit liéu anh
duoc hiu xtt Iy 33 dé hién thi anh, chéng han, &n nguoi ding hoic ngudi xem.
B6 hién thi 34 c6 thé 13 hodc bao gdm loai hién thi bt ky dé biéu dién anh dugc
tai tao, chéng han, bd hién thi hoic man hinh tich hop ho#ic bén ngoai. Céc b
phan hién thi c6 thé, ching han, bao gdbm man hinh tinh thé 16ng (liquid crystal
display, LCD), man hién thi di6t phat quang hitu co (organic light emitting diode,
OLED), man hién thi plazma, méay chiéu, man hién thi micro LED, tinh thé 16ng
trén silic (liquid crystal on silicon, LCoS), by xir ly 4nh sang sb (digital light
processor, DLP) hodc loai hién thi khac bt ky.

Mic du Fig.1A mo ta bd phin nguén 12 va bo phén dich 14 duéi dang céc
thiét bi riéng &, theo cac phuong 4n thuc hién, cac thiét bi cling c6 thé bao gﬁ”)m
ca hai chirc nang, b phan ngudn 12 hozc chirc nang twong tmg va bd phan dich
14 hoic chirc ning twong tmg. Theo cdc phuong an thuc hién nay, bg phén ngudn
12 hodc chtrc ndng trong tng va by phan dich 14 hodc chirc ndng tuong ung cd
thé duoc trién khai nho s dung phin cting va/hodc phin mém tuong tu hoic
bing phén cing va/hodc phin mém riéng r& hoic két hop bét ky cta chiing.

Do ngudi c6 hiéu biét trung binh trong linh vuc s& thy r6 dya trén phin mo
t4, su tén tai va tach (chinh xé4c) cc chirc ndng clia cac khdi hodc cac chic ning
khac trong bd phan ngudn 12 va/hodc thiét bi dich 14 nhu duge thé hién theo
Fig.1A c6 thé thay dbi tury thudc vao thiét bi va tmg dung thuec.

B6 ma héa 20 (ching han, bd ma hoa video 20) hodc bd gidi ma 30 (ching
han, bd giai ma video 30) hodc ca bd ma hda 20 va b gidi ma 30 co thé dugc
trién khai qua hé mach xit Iy nhu dugc thé hién theo Fig.1B, chéng han mot hoic
nhidu b vi xtt ly, bd xir Iy tin hiéu sd (digital signal processor, DSP), mach tich
hop tng dung cu thé (application-specific integrated circuit, ASIC), méng cdng
dang trudng 14p trinh dugc (field-programmable gate array, FPGA), 16gic roi rac,
phén clmg, tao ma video danh riéng hodc céc t6 hop bt ky clia ching. B6 ma

héa 20 c6 thé duoc trién khai qua hé mach xtr 1y 46 dé trién khai cac mddun khéc
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nhau nhu dugc néu dua vao bd mi héda 20 trén Fig.2 va/hodc hé théng hodc hé
théng phu ma héa khac bét ky dugc néu ¢ ddy. B gidi ma 30 ¢o thé duoc trién
khai qua hé mach xi ly 46 d8 trién khai cac modun khéac nhau nhu duge md ta
dua vao bd giai ma 30 trén Fig.3 va/hodc hé théng hoac hé théng phu gidi ma
khéc bit ky duoc néu & day. Hé mach xit Iy ¢ thé duoc tao cAu hinh dé thue
hién céc hoat dong khac nhau nhu dugce néu dudi ddy. Nhu dugc thé hién theo
Fig.5, néu cac k¥ thuat dugc trién khai riéng r& trong phan mém, thiét bi c6 thé
luru trit céc 1énh cho phdn mém trong phuong tién luu trit méy tinh doc dugc bét
bién, thich hop va c6 thé thuc thi cac 1énh trong phén ctimg nhd sir dung mdt hodc
nhiéu bd xur ly dé thuc hién céc ky thuit sang ché. Mot trong by ma hoa
video 20 va b giai ma video 30 c6 thé dugc tich th duéi dang mot phin cia
b ma héa/bod giai ma két hop (CODEC) trong mét thiét bi, ching han, nhu dugce
thé hién theo Fig.1B.

Thiét bi ngudn 12 va thiét b dich 14 ¢6 thé bao gbm thiét bi bat ky trong cac
loai thiét bi, bao gdm loai bét ky cia thiét bi tinh hoic cim tay, ching han,
noteb_ook hoic may tinh x4ch tay, dién thoai di dong, dién thoai thong minh, mdy
tinh bang, camera, may tinh dé ban, hop tin hi€u truyén hinh cép, bd hién thi,
may phat media s6, bo diéu khién tro choi video, thiét bi video streaming (chéng
han, mdy chu dich vu ndi dung hodc mdy chu truyén ndi dung), b thu phat thanh,
bo truyén phat thanh, hodc tuong tu va cé thé khong st dung hodc stir dung loai
hé didu hanh bt ky. Trong mdt s6 trudng hop, bd phan ngudn 12 and bd phén
dich 14 c6 thé dugc trang bi dé truyén thong khong day. Do vay, bd phan ngudn
12 va bd phan dich 14 c¢6 thé 14 cac thiét bi truyén thong khong day.

Trong mot s6 trudng hop, hé théng tao mi video 10 dugc minh hoa
trén Fig.1A chi 1a vi du va céc k¥ thult sdng ché c6 thé ap dung cho cac thiét 1ap
tao mi video (chéng han, ma héa video hoac giai mé video) khong nhét thiét bao
gbm truyén thong dit liéu bét ky gifta cac thiét bi ma hoa va giai ma. Trong céc
vi du khéc, dir liéu dugc truy xuét tr bd nhé cuc bo, duge truyén trén mang, hoic
tuong tu. Thiét bi ma hoa video c6 thé ma héa va luu dit liéu vao bd nhd, va‘shodc
thiét bi giai ma video c6 thé truy xuat va giai ma dit liéu tir bd nhé. Trong mot

s0 vi dy, buéc ma hoa va giai ma dugce thuc hién bang cach thiét bi khdng truyén
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théng v6i nhau, ma chi ma héa dir liéu vao bo nhé va/hodc truy xut va giai ma
dir liéu tir bd nhé.

Dé tién md ta, cac phuong 4an thuc hién sing ché duge mé ta & dy, ching
han, nhd tham chiéu dén tao ma video hidu suét cao (High-Efficiency Video
Coding, HEVC) hoidc dén phan mém tham chiéu tao ma video da dung (Versatile
Video coding, VVC), chuén tao mi vi deo thé hé tiép theo dugc phat trién béi
nhom cdng tac chung vé tao ma video (Joint Collaboration Team on Video
Coding, JCT-VC) clia nhém chuyén gia tao ma video ITU-T (Video Coding
Experts Group, VCEG) va nhém chuyén gia anh dong ISO/IEC (Motion Picture
Experts Group, MPEG). Ngudi ¢6 hiéu biét trung binh trong linh vyc s& hiéu
rang cic phuong 4an thyc hién sdng ché khoéng bi giéi han @ HEVC hodc VVC.

B0 mi hda va phuong phap ma hoéa

Fig.2 thé hién so dd khdi cia bd mi hda video 20 vi du ¢6 thé dugc tao cu
hinh dé thuc hién cac phuong én thyc hién séng ché. Trong vi du trén Fig.2, bo
ma héa video 20 bao gdm dau vio 201 (heic giao dién dau vao 201), khdi tinh
toan phin du 204, khéi xir Iy bién dbi 206, khdi Iwong tir 208, khéi lugng tir
nguoc 210, va khéi xu ly bién dbi ngugce 212, khdi tai tao 214, khdi loc vong
220, bo dém anh duoc gii ma (decoded picture buffer, DPB) 230, khéi chon ché
d6 260, khdi ma hoa entropy 270 va d4u ra 272 (hoic giao dién diura 272). Khéi
chon ché d5 260 c6 thé bao gdm khdi du bao ngoai 244, khéi dy béo trong 254
va khdi phan ving 262. Khéi du bao ngoai 244 ¢b thé bao gdm khéi uéc tinh
chuyén dong va khdi bu chuyén dong (khong duge thé hién trén hinh v&). Bo ma
hoa video 20 nhu dugc thé hién theo Fig.2 c6 thé cling dugc 20i 12 bd ma hda
video lai hodc bd mi hoa video theo codec video lai.

Khéi tinh toan phan du 204, khéi xit Iy bién dbi 206, khdi lugng tir 208, khéi
chon ché d6 260 ¢co thé duoc goi 1a tao duong tin hiéu thuén cla by mé héa 20,
frong d6 khéi Iuong tir ngwoce 210, khéi xir 1y bién ddi nguge 212, khéi tai tao
214, bd dém 216, b0 loc vong 220, DPB 230, khdi du bao ngoai 244 va khéi dur
bao trong 254 co thé duoc goi 1a tao duomg tin hiéu nguge ciia bd mé hda video

20, trong d6 dudmg tin hiu ngugc cia bd ma héa video 20 tuong tng véi dudng
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tin hiéu cta bd giai ma (xem bd giai ma video 30 trén Fig.3). Khéi luong tir
nguogc 210, khéi xir ly bién dbi ngugce 212, khéi tai tao 214, bo loc vong 220,
DPB 230, khéi du bao ngoai 244 va khéi du bao trong 254 cling dugc goi 1a tao

“bd giai ma cii sin” ctia bd ma héa video 20.

Anh & Phan viing 4nh (Anh & khéi)

B6 ma hoa 20 ¢6 thé duge tao cdu hinh dé& nhan, ching han, qua déu vao 201,
anh 17 (hodc dit liéu anh 17), chéng han, anh trong chubi anh tao video hoic
chudi video. Anh hoic dit liéu anh duge nhén c6 thé ciing 1a anh dugc tién xr Iy
19 (hoac dir liéu anh duogc tién xtt Iy 19). D& don gian, phin mo ta sau dé cap
dén anh 17. Anh 17 c6 thé ciing dugc goi 14 anh hién tai hoic anh can dugc tao
m3 (cu thé 14 tao ma video dé phan biét anh hién tai vdi cic dnh khac, ching han,
cac anh dugc mi hoa va/hodc gidi ma trude do cua cung chudi video, tirc 13,
chudi video ciing bao gém anh hién tai).

Anh (s6) 12 hodic c6 thé duoc xem 12 mang hai chiéu hodc ma trin miu c6 cac
gia tri cudng d6. Mau trong mang ¢ thé also dugc goi 12 pixel (viét tit ciia phin
ttr anh) hodc pel. S5 lugng méu theo chiéu ngang va doc (hoic truc) clia mang
hodc anh dinh nghia kich thuéc va/hodc do phan gidi cia anh. Pé bidu dién mau,
thong thuong ba thanh phan mau dugc sir dung, tire 13, anh ¢6 thé dugc bidu dién
hodc bao gbm ba mang mau. O dinh dang RBG hoc khéng gian mau, anh bao
g6m mang mau dé, luc va lam tuong tng. Tuy nhién, trong k¥ thuét tao ma video,
moi pixel thudng dugc dai dién & dinh dang d§ sang va sic dd hoic khong gian
mau, chéng han, YCbCr, bao gém thanh ph?m do sang dugc chi bdo bdi Y (do1
lac L cing dwgc st dung thay thé) va hai thanh phén sic 6 duge chi béo béi Cb
va Cr. Thanh phén d6 sang (hodc goi tit 1a luma) Y biéu dién d6 sang hoic cudng
d6 mirc xam (ching han, trong tu trong 4nh thang xdm), trong khi hai thanh phan
sic d6 (hodc goi tit 1a chroma) Cb va Cr bidu dién sic sai hodc thanh phan thong
tin mau. Theo d6, anh & dinh dang YCbCr bao gém mang mau do sdng cla céc
gi4 tri mau d6 sang (Y), va hai mang mau sdc do cia cac gia tri sic d6 (Cb va
Cr). Cac anh & dinh dang RGB c6 thé dugc bién dbi thanh dinh dang YCbCr va

nguoc lai, qua trinh nay ciing dugc biét 1a bién doi mau. Néu anh la don sdc, anh
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c6 thé bao gdm chi mang méu do sang. Theo d6, anh c6 thé 13, ching han, mang
mau d6 sang & dinh dang don sic hodc mang mau do sing va hai mang tuong
Ung cla cac mau sic 6 & dinh dang mau 4:2:0, 4:2:2, va 4:4:4.

Theo céc phuong dn thye hién, bd ma héa video 20 ¢b thé bao gdm khéi phan
ving anh (khong dugc mo ta trén Fig.2) dugce tao cAu hinh dé phan ving anh 17
thanh céc cac khéi anh (thuong 1 khong chdng 14n) 203. Cac khéi nay ciing c6
thé duge goi 12 céc khéi gbe, cac khéi 16n (H.264/AVC) hoge CTB hodc CTU
(H.265/HEVC va VVC). Khéi phan ving anh c6 thé dugc tao cu hinh d€ st
dung cung kich thude khéi cho tht c4 cac anh ctia chudi video va luéi twong tmg
dinh nghia kich thuéc khéi, hodc thay dbi kich thudc khéi gitta cdc anh hodc céac
tap con hodc cac nhom anh, va phin ving mai anh thanh céc khéi tuong tmg.

Theo cac phuong 4n thyc hién khéc, bd ma héa video co thé duge tao cdu
hinh dé nhan truc tiép khéi 203 ciia anh 17, ching han, mot, vai hodc tAt c4 céc
khéi tao anh 17. Khéi anh 203 ciing c6 thé dugc goi 12 khdi anh hién tai hodc
khéi 4nh can dugc tao ma.

Tuong tu anh 17, khéi anh 203 lai 1a hodc c6 thé duge xem 1a mang hai chiéu
hodc ma trin mau c6 céc gid tri cudng do (cac gid tri mau), mic du c6 kich thude
nhé hon anh 17. N6i cach khac, khdi 203 ¢6 thé bao gé‘)m, chéng han, mdt mang
mAu (ching han, mang do sang trong truong hop anh don séc 17, hoic mang do
sang hodc sic do trong trudng hop anh mau) hogc ba mang mau (ching han,
mang d0 sang va hai mang sic d6 trong trudng hop anh mau 17) hodc sb luong
khac bt ky va/hoic loai mang ty thudc vao dinh dang mau dugc ap dung. Sd
lurgng mau theo chidu ngang va doc (hodc tryc) cla khdi 203 dinh nghia kich
thude ctia khdi 203. Theo d6, khdi co thé, chéng han, 12 mang mau MxN (M cot
x N hang), hodc mang hé s6 bién d6i MxN.

Theo cac phuong an thyc hién, by ma héa video 20 nhur dugc thé hién theo
Fig.2 c6 thé duoc tao cAu hinh @& ma hoa anh 17 theo khéi, chéng han, budéc ma
héa va dy béo dugc thuc hién theo khéi 203.

Theo cac phuong 4n thyuc hién, b) ma héa video 20 nhu duge thé hién theo
Fig.2 c6 thé con duge tao cAu hinh dé phan ving v/hogc ma héa anh nho sir

dung cac 14t (cling duge goi 1a cac 14t video), trong d6 anh ¢6 thé duoc phan viing
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hodc duge ma hoa nho st dung mot hodc nhiéu 14t (thudng 1a khong chdng l4n),
va mdi 14t ¢6 thé bao gdbm mot hoic nhiéu khéi.

Theo cac phuong 4n thye hién, b ma héa video 20 nhu dugc thé hién theo
Fig.2 ¢o thé con duge tao ciu hinh dé phén vung va/hodc ma héa anh nho st
dung cac nhém 6 (ciing dugc goi 12 cac nhém 6 video) va/hodc cée 8 (cling duge
goi 14 céc 6 video), trong d6 anh cd thé dugc phén ving thanh hodc dugc méa hoa
nho sit dung mét hodc nhidu nhém 6 (thudng 13 khong chong 1an), va mdi nhom
6 c6 thé bao gf“)rn, chz:mg han, mot hoac nhiéu khéi (chéng han, CTU) hodc mot
hoic nhidu 6, trong d6 mdi 6, ching han, c6 thé c6 hinh chit nhat va c6 thé bao
gém mot hodc nhiéu khéi (chéng han, CTU), chéng han, cac khdi hoan chinh

hoic mot phan khoi.

Tinh to4n phan du

Khéi tinh toan phan du 204 ¢6 thé dugc tao cAu hinh dé tinh toan khdi du 205
(cling duoc goi 13 phin du 205) dua trén khdi 4nh 203 va khoi dy béo 265 (cac
chi tiét khac vé khdi du bao 265 duge néu duéi ddy), ching han, bing cach lay
céc gid tri mAu ctia khéi anh 203 trir di céc gia tri mau ctia khéi dy béo 265, theo

tirg mAu (theo ting pixel) 8 thu dugc khdi du 205 trong mién miu.

Bién dbi

Khéi xtt 1y bién dbi 206 c6 thé dugrc tao céu hinh d& 4p dung bién ddi, chang
han, bién dbi cdsin roi rac (discrete cosine transform, DCT) hodc bién ddi sin roi
rac (discrete sine transform, DST), trén cic gia tri mau cta khdi du 205 dé thu
duoc cac hé s6 bién dbi 207 trong mién bién dbi. Cac hé s bién déi 207 c6 thé
cling dugc goi 1a cac hé s6 du bién d@di va bidu dién khéi du 205 trong mién bién
dbi.

Khéi xir Iy bién ddi 206 co6 thé duogc tao cdu hinh dé 4p dung céc phép x4p xi
sb nguyén cua DCT/DST, chéng han cac phép bién dbi duoc xéc dinh cho
H.265/HEVC. So véi phép bién d6i DCT truc giao, cac phép xap xi sO nguyén
nay thuong dugc chia ty 1€ theo hé sb cu thé. P& bao toan chuén cta khdi du

duoc xir Iy bing cac phép bién dbi thudn va nghich, cac hé sé chia ty 16 bd sung
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duoc 4p dung nhur 1a mot phan ctia qué trinh bién db1. Cc hé sb chia ty 16 thudng
duoc chon dua trén céc rang budc cu thé twon g tu viéc cac hé s6 chia ty 1€ 1a Iy
thira 2 dbi véi cac phép dich, chidu sau bit clia céc hé s6 bién dbi, c4n bing giita
tinh chinh xéc va cac chi phi trién khai, v.v. Cac hé sb chia ty I cu thé, chéng
han, dugc xac dinh dé bién dbi nguoc, ching han, béi khéi xtr Iy bién ddi nguoc
212 (va phép bién d6i ngugc twong tng, ching han, boi khéi xit Iy bién dbi nguoc
312 & bd gidi ma video 30) va cac hé sb chia ty 16 trong g dé bién ddi thuan,
ch?mg han, b.’?mg khéi xur ly bién d6i 206, & bd ma hda 20 c6 thé dugc xac dinh
teong ung.

Theo cac phuong an thyc hién, b ma hda video 20 (twong Ung la khéi xtr Iy
bién ddi 206) c6 thé dugc tao ciu hinh dé xut ra cac tham sb bién dbi, ching
han, loai bién ddi hoic céc phép bién ddi, chéng han, truc tiép hodc dugc ma hoa
hodic dugc nén qua khéi mi héa entropy 270, sao cho, ching han, bo giai ma

video 30 ¢6 thé nhan va st dung céc tham s6 bién doi d€ giai ma.

Lugng tr hoa

Khéi lugng tir 208 cd thé dugc tao cdu hinh aé lugng t&r hoa cac hé sb bién
d4i 207 dé thu duge cac hé sb duge lwong tir 209, ching han, bing cach &p dung
luong tr vo hudng hodc luong tir vecto. Cac hé sb dugc lucmg t 209 c6 thé cling
dugc goi 1a cac hé s6 bién dbi duge luong tir 209 hodc cac hé s6 du dugc lugng
tir 209.

Qua trinh lugng t co thé giam do sau bit duge lién két v6i mot sb hoic tht
c4 cac hé sb bién dbi 207. Ching han, hé sé bién dbi n bit c6 thé duoc 1am tron
xubng hé s bién ddi m bit trong khi lugng tir, trong d6 n 16n hon m. Mtc dd
lugng tir ¢6 thé duge chinh sta bang cach diéu chinh tham sé luong tir
(quantization parameter, QP). Chéng han dé luong tir v hudng, phép chia ty 1€
khéc c6 thé duge ap dung dé lugng tir min hon hodc thd hon. Céc kich thuéce bac
luong tir nhd hon trong tng véi lugng tir min hon, trong dé céc kich thuée bac
lrgng tir 16n hon twong Gng véi lugng tir thd hon. Kich thude bac luong tir ap
dung duoc c6 thé dugce chi bdo bdi tham sb luong tir (quantization parameter,

QP). QP ¢6 thé ching han 1a chi s cho tap hop dinh trude cua céc kich thude
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bac lugng tir c6 thé p dung. Ching han, cic QP nhé c6 thé twong tmg véi luong
tir min (c4c kich thuGc bic lugng tir nhd) va cdc QP 1on co thé tuong Ung véi
luong tir tho (cac kich thu6e bac lugng tir 16n) hodc ngugc lai. Lugng ti ¢6 thé
bao gdm phép chia cho kich thuéc bac lugng tir va/hodc lugng tir nguge tuong
trng, ching han, bang khéi lugng tir nguge 210, ¢6 thé bao gdm phép nhan véi
kich thudc bac lugng tir. Cac phuong an thuc hién theo mot s6 chudn, ching han,
HEVC, c6 thé duoc tao cAu hinh dé st dung QP dé x4c dinh kich thudc bac lugng
ttr. N6i chung, kich thude béc luong tir ¢6 thé duoc tinh toan dua trén QP nhd st
dung phép x4p xi diu chdm tinh ctia phuong trinh bao gbm phép chia. Cac hé sb
chia ty 18 bd sung c6 thé duoc dé xudt dé luong tir va khir lrgng tir ¢ khoi phuc
chuén cta khdi du, c6 thé duoc chinh sura do ty 1é dugc st dung trong phép xép
xi d4u chim tinh cta phu’d’ng trinh cho kich thudce bac luong tir va QP. Theo mét
cach thuc hién vi du, phép ty 1€ cua bién dbi ngugc va khir lugng tr ¢o thé dugc
Két hop. Theo céach khéc, céc bang lugng tir durge tiy chinh ¢6 thé duoc st dung
va dugc bao hiéu tir bd ma hda dén bd giai ma, ching han, trong dong bit. Phép
lugng tir 1a phép t8n hao, trong d6 tén hao tang khi ting cac kich thudc bac lugng
tur.

Theo cac phuong an thyc hién, bd ma héa video 20 (twong Umg la khéi luong
tr 208) co thé dugc tao cu hinh dé xuit ra cac QP, chéng han, truc tiép hodc
dugc ma hda qua khbi ma hoa entropy 270, sao cho, chéng‘han, bd giai ma video

30 ¢6 thé nhéan va 4p dung cac QP dé giai ma.

Luong tr nguoc

Khéi luong tir nguge 210 ¢6 thé duoc tao cdu hinh dé 4p dung lugng tir nguge
ctia khdi lugng tir 208 1én cic hé s§ duogc luong tir dé thu dugc cac hé sb duoc
khir luong tir 211, ching han, bang cach 4p dung phép ngugc clia phuong phép
luong tir dugce 4p dung boi khdi lugng tir 208 dya trén hodc st dung kich thude
bac lugng tir giéng nhu khdi lugng tir 208. Cac hé s6 dugce khir lugng tir 211 ¢6
thé ciing duoc goi 1a cac hé sb du duge khir luong tir 211 va twong ing — mic du
thuong khong gidng hét cac hé s6 bién dbi do tdn hao béi lwgng tir - v6i cc hé

sb bién dbi 207.
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Bién dbi nguoc

Khéi xit Iy bién di nguoc 212 dugc tao cAu hinh dé 4p dung bién d6i ngugc
ctia bién dbi dugc ap dung boi khéi xtr 1y bién dbi 206, chang han, DCT ngugc
hoic DST nguoc hodc cac phép bién dbi nguoc khac, & thu dugce khéi du duoc
tai tao 213 (hoac céc hé s6 duge khir luong tir 213 tuong Gng) trong mién mau.

Khéi du duoc thi tao 213 ¢6 thé ciing dugc goi 1a khéi bién d6i 213.

Téi tao

Khéi tai tao 214 (ching han, bd cong 214) duoc tao cAu hinh d& bd sung khéi
bién ddi 213 (ttre 12, khéi du dugc tai tao 213) vao khéi dy bao 265 ¢ thu dugc
khéi dugc tai tao 215 trong mién mAu, ching han, bing cach bd sung — theo tirng
mau - cic gia tri mau cia khdi du duge tai tao 213 va céc gié tri mau cia khéi

du b4o 265.

Loc

Bd loc vong 220 ¢6 thé duge tao cdu hinh dé loc khéi dugc téi tao 215 dé thu
duge khbi dliqc loc 221, hodc ndi chung, dé loc cac mau dugc téi tao dé thu dugc
cac mau duge loc. BO loc vong, ching han, dugc tao cAu hinh d& 1am muot cac
phép dich chuyén pixel, hodc nguoc lai céi thién chét luong video. B9 loc vong
220 ¢6 thé bao gém mot hodc nhiéu bé loc vong, chéng han, DBF, loc d6 léch
mau thich tng (sample-adaptive offset, SAO) hodc mot hodc nhiéu bé loc khéc,
chéng han, bd loc song phuong, ALF, bd loc lam nét, bo loc l1am mugt hodc bd
loc cOng tac, hodc két hop bét ky ciia cic bd loc. Miac di bd loc vong 220 duge
thé hién trén Fig.2 nhu 12 bd loc trong vong, trong cac cAu hinh khéc, bd loc vong
220 ¢6 thé duge trién khai duéi dang hau loc vong. Khdi dugce loc 221 cling ¢b
thé duogc goi la khdi duogc tai tao duoc loc 221.

Theo c4c phuong an thuc hién, bo mé hoa video 20 (b0 loc vong 220) ¢co6 thé
duoc tao cau hinh dé xuit ra cac tham sé loc vong (ching han, thong tin SAO),

chéng han, truc tiép hodc dugc ma hoéa qua khdi m3 hoéa entropy 270, sao cho,
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chéng han, bd gidi ma 30 c6 thé nhan va 4p dung céc tham s6 loc vong tuong tir

ho#c céac bd loc vong tuong tng de giai ma.

Bd dém anh dugc giai ma

DPB 230 ¢6 thé 14 b nhé liru trit cac anh tham chiéu, hodc néi chung 1a dit
' liéu anh tham chiéu, d8 ma héa dit liéu video bing bd ma hoa video 20. DPB 230
c6 thé dugce tao béng thiét bi bat ky trong cac bd nhd, chéng han bd nh¢ truy
nhdp ngiu nhién dong (dynamic random access memory, DRAM), bao gbm
DRAM ddng bd (synchronous DRAM, SDRAM), RAM tir tr& (magnetoresistive
RAM, MRAM), RAM dién trG (resistive RAM, RRAM), hodc céc loai bd nhé
khac. DPB 230 ¢6 thé dugc tao ciu hinh d& luu trit mdt hodc nhiéu khdi duge
loc 221. DPB 230 ¢6 thé con duoc tao cAu hinh @& luu trit cac khéi duoc loc
trude d6 khéc, ching han, cac khdi dugce loc va duge tai tao truée d6 221, ciia
anh hién tai tuong tuy hodc cia cac anh khéc nhau, ch?lng han, cac anh dugc tii
tao trudc do, va cod thé tao cac anh duoc ti tao hoan chinh trude do, tire 1a duge
giai ma, (va céc khéi tham chiéu va mau tuong tng) va/hodc anh hién tai dugc
tai tao mot phan (va cac khéi tham chiéu va mau tuong tmng), ching han dé du
bao ngoai. DPB 230 cling c6 thé duoc tao cAu hinh dé luu trit mot hodc nhidu
khéi duoc tai tao khong dugc loc 215, hodc noi chung, cac mau dugce tai tao
khong dugc loc, chéng han, néu khdi dugc tai tao 215 khéng dugce loc béi khéi
loc vong 220, hodc phién ban dugc xtr ly thém khac bat ky ctia cac khéi duoc tai

tao hoac cac mau.

Chon ché d6 (Phan ving & du b4o)

Khéi chon ché d 260 bao gdm khéi phan viing 262, khéi du béo ngoai 244
va khdi du bao trong 254, va dugc tao cAu hinh dé nhén hoic thu duoc di lidu
anh ban dAu, ching han, khdi ban d4u 203 (khdi hién tai 203 cta &nh hién tai 17),
va dit liéu anh duoc tai tao, ching han, cic miu hoic cac khdi duoc tai tao duge
loc va/hoic khong duge loc cua cing anh (hién tai) va/hodc tir mot hodc c4c anh
dugc gidi ma trude do, chéng han, tir DPB 230 hodc céc b dém khac (chéng

han, b6 dém dong, khong dugc thé hién trén hinh v&). Dir liéu anh dugc téi tao
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dugce st dung lam dit liéu dnh tham chiéu dé du bao, chﬁng han, du bao ngoai
hodc du bio trong, dé thu duoc khdi du bao 265 hoic bd du bao 265.

Khéi chon ché d6 260 c6 thé dugc tao cAu hinh @ xac dinh hodc chon phan
ving cho ché @ du bao khdi hién tai (bao gdm khong phén ving) va ché 4 du
béo (chéng han, ché do du béo trong hodc ngoai) va tao khdi du bio 265 tuong
ung, dugce st dung dé tinh toan khéi du 205 va dé tai tao khéi duoc téi tao 215.

Theo cac phuong én thuc hién, khdi chon ché do 260 cé thé duoc tao clu
hinh d& chon phan ving va ché d6 du béo (ching han, tir cic mau dugc hd trg
bdi hodc kha dung cho khéi chon ché 46 260), tao so khép t5t nhat hodc néi cach
khac phép dir nhé nhit (phép du nhod nhit nghia 12 nén t6t hon & truyén hosc
luu trit), hodc phu tai bdo hiéu nhé nhét (phu tai bio hidu nhé nhit nghia 12 nén
t5t hon dé truyén hodc luu trit), hodc xem xét hodc can bing ca hai. Khéi chon
ché d6 260 c6 thd dugc tao chu hinh dé xac dinh ché d6 phan viing va du béo
dua trén t8i wu héa méo dang tde do (rate distortion optimization, RDO), tic 1a,
chon ché @6 du bao cho méo dang tbc d6 nho nhit. Cac cum tir, twong tur, “tét
nhit”, “nhod nhat”, “tdi wu” v.v. trong ngit canh ndy khong nhat thiét dé cap dén
toan bd “tét nhat”, “nho nhat”, “tdi wu”, v.v. nhing cling c6 thé 13 hoan thanh
tiéu chi két thuc hoic lya chon tuong tu gia tri 1én hon hogc nhé hon ngudng
hodc céc rang budc khéc c6 thé din dén “lya chon t81 wu phu” nhung giam thoi
gian xu ly va do phuec tap.

N6i cach khéc, khdi phan ving 262 c6 thé dugc tao cAu hinh dé phan ving
khéi 203 thanh c4c phéan ving khéi nhé hon hoic cac khéi phu (lai tao thanh céc
khbi), ching han, st dung 13p lai phan viing cay t& phan (quad-tree, QT), phan
viung cdy nhi phén (binary tree, BT) hodc phan ving ciy tam phén (triple-tree,
TT) hoac két hop bét ky cua ching, va dé thyuc hién, chéng han, du bao cho mbi

khoi trong cac phan viung khoi hodc cac khoi thanh phén, trong d6 viéc chon ché

dd bao gdm chon cau trac cdy cia khoi duge phan vung 203 va cac che 46 du

béo dugc 4p dung cho mdi trong cac phén ving khdi hodc cac khdi thanh phan.
Dudi ddy, qué trinh phén viing (ching han, bing khéi phan ving 260) va du
béo (béng khéi du bao ngoai 244 va khéi du bao trong 254) dugc thuc hién béng

bd ma hoa video 20 vi du s&€ duoc gidi thich chi tiét hon.
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Phan vung

Khéi phan viing 262 c6 thé phan ving (hodc tach) khéi hién fai 203 thanh céac
phén ving nhé hon, ching han, cac khdi nhod hon c6 kich thude hinh vudng hodc
hinh chit nhat. Cac khéi nhd hon ndy (cling ¢6 thé dugc goi 1 cac khéi thanh
phan) c6 thé con dugce phan ving thanh céc phén ving thdm chi nhd hon. Day
cling dugc goi 14 phin ving cdy hodc phan ving cdy phéan cAp, trong d6 khéi
gbc, ching han, & mic gbc cdy 0 (mitc phan cép 0, chiéu siu 0), c6 thé dugc
phén vung dé quy, ching han, duoc phan ving thanh hai hodc nhidu khéi cia
murc cép thdp hon tiép theo, chéng han, cdc niit & mirc cdy 1 (mic phan cip 1,
chidu sdu 1), trong d6 cac khdi nay c6 thé lai duoc phan ving thanh hai hodc

bnhiéu khéi ctia mtrc thip hon tiép theo, ching han, mtc cdy 2 (mirc phan chp 2,
chidu sdu 2), v.v. cho dén khi phan ving két thic, ching han, do tiéu chi phan
vung dugc hoan thanh, chéng han, chiéu sau cay 16n nhét hoic kich thude khéi
nhé nhat dat dén. Cac khdi khong duge phan ving tiép ciing duoc goi la céc khéi
14 hodc cac nut 14 ctia cdy. Ciy st dung phan ving thanh hai phin ving dugc goi
12 BT, cdy sir dung phan ving thanh ba phéan ving duoc goi l1a TT, va cdy st
dung phén vung thanh bén phan ving duge goi la QT.

Nhu néu trén, cum tu “khdi” nhu duge st dung & day co thé 1a phén, cu thé
1a phan hinh vudng hoc hinh chit nhat, cia dnh. Chang han, dya vao HEVC va
VVC, khdi c6 thé 12 hodc twong tng vé6i don vi cdy ma (coding tree unit, CTU),
don vi ma (coding unit, CU), don vi du béo (prediction unit, PU), va don vi bién
dbi (transform unit, TU) va/hodc véi cac khdi trong Gmg, ching han khéi cdy ma
(coding tree block, CTB), khéi ma (coding block, CB), khéi bién dbi (transform
block, TB) hotic khéi dy béo (prediction block, PB).

Chéng han, CTU c6 thé 13 hodc bao gém CTB cua cic mau dd sang, hai CTB
turong ung cua cic mau sic d6 ciia anh c6 ba mang mau, hodc CTB cla cic mau
ctia anh don séc hodc anh duogc tao ma nho st dung ba mat phing mau riéng ré
va cac ciu tric ca phéap dugce st dung dé tao ma cac mau. Mt cach tuong Umg,
CTB c6 thé 12 khéi NxN cia cac mau déi v6i gia tri bat ky ciia N sao cho viée

phén chia thanh phén thanh cac CTB 1a phan vang. CU ¢6 thé 12 hoic bao gém
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CB ctia cac miu do sang, hai CB tuong tmg ciia cic miu sic d6 ctia anh ma c6
ba mang mau, hoic CB cila cic mau cia &nh don sic hodc anh dugc tao ma nhd
st dung ba mit phang mau riéng r& va cic cu triic ¢t phap dugc sir dung dé tao
ma cac mau. Mot cach tuong tmg, CB ¢ thé 14 khéi MxN ctia cac miu déi vai
vai gid tri cia M va N sao cho phén chia CTB thanh cdc CB 1a phan vang.

Theo cac phuong 4n thuc hién, ching han, theo HEVC, CTU c6 thé duoc
tach thanh cac CU nho st dung cAu trac QT dugce ky hiéu 1 cAy ma. Quyét dinh
liéu c6 tao ma ving anh nho st dung du bao ngoai anh (thoi gian) hodc trong
anh (khong gian) duoc thuce hién & mire CU 14. Mbi CU 14 ¢6 thé con dugc tach
thanh mot, hai hodc bén PU theo loai tich PU. Bén trong mdt PU, quaé trinh du
bao twong tu dugc 4p dung va thong tin lién quan dugc truyén dén bo giai ma
dua vao PU. Sau khi thu dugc khéi du bang cach 4p dung qua trinh dy bdo dya
trén loai tach PU, CU 14 ¢6 thé dugc phan ving thanh céc don vi bién ddi
(transform unit, TU) theo cAu tric QT khéc gidng nhu cidy ma cho CU.

Theo céc phuong 4n thuc hién, chéng han, theo chuén tao ma video méi nhét
dang dugc phat trién, duoc g0i 1a tao mi video da dung (Versatile Video Coding,
VVC), phan ving cdy tir phan va cdy nhi phin két hop (Quad-tree and binary
tree, QTBT) ching han dugc st dung d& phan ving khdi ma (coding block, CB).
Trong cdu tric khdi QTBT, CU c6 thé c6 dang hinh vudng hoic chit nhat. Ching
han, don vi cdy ma (coding tree unit, CTU) truéce hét duge phan ving bsi cdu
tric QT. Céc nit 14 QT dugc phén ving tiép bsi c4u tric BT hoc cdy tam phan.
Céc nut 14 cdy phan ving duge goi la cac CU, va viéc phin doan dugc sir dung
dé xir Iy du bao va bién dbi ma khong phan ving tiép. Didu nay nghia 1a CU, PU
va TU ¢6 cung kich thuée khéi trong cdu tric CB QTBT. Mot cach song song,
da phén vung, chéng han, phan vung TT c6 thé dugc st dung cung v6i cAu triic
khéi QTBT.

Trong mot vi du, khéi chon ché d6 260 ctia b ma héa video 20 ¢6 thé dugc
tao cAu hinh @& thuc hién t& hop bét ky ctia cac k¥ thuit phan ving dugc néu &
day.

Nhu néu trén, bd ma héa video 20 duogc tao cAu hinh d x4c dinh hodc chon

ché @ du béo t6i wu hodc tdt nhat tir tap hop ché do du bao (ching han, dugce
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dinh trudc). Tép hop ché do du bio c6 thé bao gé‘)m, chfmg han, cac ché d6 du

béo trong va/hodc du béo ngoai.

Du béo trong

Tap hop ché do du béo trong c6 fhé bao gdm 35 ché d6 du bdo trong khic
nhau, ching han, céc ché d6 v6 hudng nhu ché d6 DC (hogc trung binh) va ché
do phéng, hoéc cac ché d6 dinh huéng, chéng han, nhu dugc dinh nghia trong
HEVC, hoic c6 thé bao gém 67 ché d6 dir bao trong khac nhau, chéng han, céac
ché @5 vo huéng nhu ché do DC (hoic trung binh) va ché d6 phing, hodc cac
ché @6 dinh huéng, chéng han, nhu dugc dinh nghia cho VVC.

Khéi du bao trong 254 duge tao cAu hinh d sir dung cic mau dugce tai tao
ctia céc khdi 14n can ctia cling anh hién tai dé tao khéi du bdo trong 265 theo ché
d6 du bao trong cta tip hop ché d6 du bao trong.

Khéi du bao trong 254 (hoic néi chung 12 khéi chon ché d6 260) con duoc
tao cAu hinh dé xuét ra cdc tham s du bio trong (hogdc néi chung 12 thong tin chi
bao ché d6 du bao trong duge chon cho khdi) ra khéi ma héa entropy 270 & dang
cac phé‘m t ct phap 266 dé dua vao dir liéu anh duge ma hoéa 21, sao cho, chrfmg
han, b gidi ma video 30 ¢o thé nhén va st dung cac tham sé du bao dé giai ma.
Du béo ngoai

T4p hop ché d du béo ngoai (hoac kha thi) phu thudc vao céc anh tham chiéu
kha dung (trc 13, cidc anh dugc giai ma it nhét mét phﬁn trude do, chéng han,
dugc Iuu trir trong DBP 230) va cac tham s& du bao ngoai khéc, ching han, liéu
toan bd anh tham chiéu hodc chi mot phén, chéng han, ving cua sb tim kiém
quanh ving cua khdi hién tai, ctia anh tham chiéu dugc st dung dé tim kiém khéi
tham chiéu so khép tdt nhét, va/hodc chéng han, liéu c6 ap dung ndi suy pixel,
chéng han, noi suy nira pel, ¥ pel, 1/16 pel, hay khong.

Bén canh cac ché @ du bdo néu trén, ché do skip, vi/hogc ché d9 truc tiép
¢6 thé duge 4p dung. |

Khéi du bao ngoai 244 c6 thé bao gém don vi uGce tinh chuyén dong (motion
estimation, ME) va don vi bt chuyén dong (motion compensation, MC) (ca hai

- khong duoc thé hién trén Fig.2). Khéi ude tinh chuyén dong co thé duge tao cau
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hinh d& nhan khéi anh 203 (khéi anh hién tai 203 cta 4nh hién tai 17) va anh
dugc giai ma 231, hodc it nhét mot hodc cac khdi duge tai tao trude do, chéng
han, cic khdi dugc tai tao ctia mot hoidc cac anh duoc giai ma trude d6 khac/khac
nhau 231, d u6ce tinh chuyén dong. Ching han, chudi video ¢6 thé bao gdm 4nh
hién tai va cdc dnh duoc gidi mi trude d6 231, hodc noi cach khac, 4nh hién tai
va céc anh dugc giai ma trude d6 231 cb thé 1a mot phén hoic tao chudi anh tao
thanh chudi video.

B¢ mi hoa 20 cd thé, chéng han, duge tao ciu hinh dé chon khéi tham chiéu
tir cac khdi tham chiu ciia cac anh giéng nhau hoic khac nhau cia cac anh khéc
va tao anh tham chiéu (hodc chi sé anh tham chiéu) va/hodc do 1éch (d6 1éch
khéng gian) gitta vi tri (cac toa dd x, y) ctia khdi tham chiéu va vi tri ciia khéi
hién tai 1am c4c tham s du béo ngoai cho khéi uée tinh chuyén déng. B§ léch
nay ciing dugc goi 1a vecto chuyén dong (motion vector, MV).

Khbi bu chuyén doéng co thé duge tao cAu hinh @2 thu duge, ch;“;ing han, nhén,
tham s du bao ngoai va dé thuc hién du bao ngoai dua trén hodc sir dung tham
s& du bao ngoai dé thu duoc khéi du béo ngoai 265. Bu chuyén dong, duogc thuc
hién bing khéi bu chuyén dong, c6 thé bao gdm viée nap hodc tao khdi du béo
dura trén vecto chuyén dong/khbi duoc xac dinh bang ude tinh chuyén dong, c6
thé thuc hién cac phép ndi suy theo d6 chinh x4c pixel thanh phan. Phép loc ndi
suy c6 thé tao cac mau pixel bd sung tir cac mﬁu pixel da biét, do vdy c6 thé ting
s6 luong khéi dy bao tmg vién ma c6 thé duoc st dung dé tao ma khéi anh. Khi
nhan MV cho PU ctia khéi 4nh hién tai, khéi bu chuyén dong c6 thé dinh vi khéi
du bdo ma MV trd dén & mot trong cac danh sach &nh tham chiéu.

Khéi ba chuyén dong cling c6 thé céc tao phan tir ¢t phap duge lién két véi
céc khdi va cac 1at video dé st dung bai bd giai ma video 30 khi giai ma céc khéi
anh cua 14t video. Bén canh hodc nhu 13 tiy chon dbi v6i céc 14t va cac phén tir
ct phép trong g, cac nhém & va/hodc cac 6 va cac phan tir ¢l phép tuong Gmg

c6 thé dugce tao hodc duge st dung.
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Tao mi entropy

Khbi ma héa entropy 270 dugc tao ciu hinh d& 4p dung, ching han, thuat
toan hodc phuong tién ma hoa entropy (ching han, phuong tién tao ma c6 chiéu
dai bién thién (variable length coding, VLC), phuong tién VLC c6 ngit canh
thich img (cdntext adaptive VLC scheme, CAVLC), phuong tién tao ma s6 hoc,
nhi phan hoa, tao ma sb hoc nhi phan c6 ngit canh thich tng (context adaptive
binary arithmetic coding, CABAC), CABAC dua trén cu phép (syntax-based
context-adaptive binary arithmetic coding, SBAC), tao ma entropy phén vang
khoang x4c suat (probability interval partitioning entropy, PIPE) hodc phuong
phap hodc k§ thudt ma hoa entropy khéc) hodc bo qua (khong nén) trén cac hé
s6 duogc lugng tr 209, cac tham sb du bao ngoai, cac tham sb du bao trong, cac
tham s6 loc vong va/hoic cac phén tir cu phap khéc dé thu duoc di liéu anh duoc
ma héa 21 ¢6 thé duoc xut ra qua ddu ra 272, ching han, & dang dong bit dugc
m3 hda 21, sao cho, chfmg han, bd giai ma video 30 co thé nhan va sir dung céc
tham s dé giai ma. Dong bit dugc ma héa 21 ¢6 thé dugc truyén dén bo gidi ma
video 30, hodc duge luu trir trong bd nhé dé truyén hoic truy xuét sau nay bang
bd giai ma video 30.

Céc bién thé cAu tric khac cia bd ma hoa video 20 ¢c6 thé duoc st dung dé
ma hoéa dong video. Chfmg han, bd ma héa khong dua trén bién dbi 20 co thé
luong tr hda tin hiéu du truc tiép khong qua khéi xtr ly bién dbi 206 ddi véi cac
khéi hodc khung cu thé. Theo cach thuc hién khéc, bd ma héa 20 ¢6 thé c6 khdi

lugng tr 208 va khéi lugng tir nguge 210 duge két hop thanh mot don vi.

B0 giai ma va phuong phap gidi ma

Fig.3 thé hién vi du cia bo giai ma video 30 dugc tao cdu hinh dé thuc hién
cac phuong an thuc hién séng ché. B giai ma video 30 dugc tao chu hinh dé
nhén dir liéu anh dugc ma hoa 21 (chéng han, dong bit dugc ma hoa 21), chéng
han, duoc ma hoa béng bo ma hoa 20, dé thu duoc anh duge giai ma 331. Dit
liéu anh dugc ma hoa hodc dong bit bao gdm thong tin dé giai ma dir liéu anh
dwgc mi hoa, ching han, dit liéu biéu dién cac khéi anh cta 14t video dugc ma

héa (va/hoic cac nhom 6 hodc cac §) va cac phan tir ¢ phép lién két.
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Trong vi du trén Fig.3, bd giai ma 30 bao gdm khdi gidi ma entropy 304, khéi
lwong tir nguoc 310, khéi xi 1y bién dbi nguoc 312, khoi tai tao 314 (ching han,
b cong 314), bo loc vong 320, DBP 330, khéi ap dung ché dd 360, khéi du bao
ngoai 344 va khéi du béo trong 354. Khdi du bao ngoai 344 ¢ thé 13 hoic bao
gf‘)m khéi bu chuyén dong. B0 giai ma video 30 ¢d thé, trong mot s6 vi du, thuc
‘hién budc giai ma thuong 1a nghich dao véi bude ma hoa duge mo ta dua vao b
ma hoa video 100 tur Fig.2.

Nhu duge giai thich véi bd ma héa 20, khéi lugng tir nguoc 210, khéi xir Iy
bién ddi nguoc 212, khéi tai tao 214, bd loc vong 220, DPB 230, khéi du bao
ngoai 344 va khéi du bao trong 354 cling dugc goi 12 tao “bd gidi ma cai san”
cia bd mi héa video 20. Theo do, khéi luong tir nguge 310 co thé c6 chirc néng
giéng hét voi khdi lrong tr nguoc 110, khéi xir ly bién dbi ngugc 312 ¢co thé co
chirc ning gidng hét véi khéi xir 1y bién dbi nguge 212, khdi tai tao 314 co thé
¢6 chitc nang gidng hét véi khdi tai tao 214, bd loc vong 320 ¢ thé c6 chirc ning
gidng hét véi b loc vong 220, va DPB 330 ¢6 thé c6 chirc ning giéng hét véi
DPB 230. Do vay, cac giai thich dugc néu cho céc khéi va céc chirc ning turong
{ng clia bd ma héa video 20 4p dung tuong Umg cho cac khéi va céc chirc ning

tuong tmg cta bd giai ma video 30.

Giai ma Entropy

Khéi giai ma entropy 304 dugc tao ciu hinh dé phén tach dong bit 21 (hodc
n6i chung 1a dit liéu 4nh duge ma héa 21) va thyc hién, ching han, giai ma
entropy thanh dir liéu anh dugc ma hoa 21 dé thu duoc, chéng han, cac hé sb
duge lugng tr 309 va/hodc cac tham sb ma duoc giai ma (khong duge thé hién
trén Fig.3), chéng han, bét ky hodc tAt ca cac tham sb du bao ngoai (ching han,
chi sé anh tham chiéu va MV), tham sb du bao trong (chéng han, ché do hoic
chi s6 du béo trong), cac tham sb bién ddi, cac QP, cac tham s6 loc vong, va/hodc
c4c phan tir ¢t phap khac. Khéi giai ma entropy 304 co thé duoc tao cdu hinh dé
ap dung cac thuét toan hodc cac phuong tién gidi ma twong ung vai cac phuong
tién ma héa nhu dugce néu dua vao khdi ma hoa entropy 270 ctia bd ma héa 20.

Khéi giai ma entropy 304 co thé con duoc tao cAu hinh dé tao cac tham s6 du
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béo ngodi, tham s6 du bio trong va/hoic cic phén tir ca phép khéc cho khéi ap
dung ché do 360 va cac tham sb khac cho cac khéi khac ciia bd giai ma 30. Bo

giai ma video 30 c6 thé nhén céc phéan tir ¢l phap & mirc lat video va/hodc mirc

33/183

khoi video. Ngoai ra hodic bén canh céac lat va cac phan tir ca phép khéc, cac -

nhém 6 vd/hoic cac 6 va cdc phan tir ci phdp trong ung c6 thé dugc nhén

va/hodc dugce st dung.

Luong tr nguge

Khéi luong tir nguge 310 ¢6 thé dugc tao cdu hinh dé nhan céc QP (hoic néi
chung thong tin lién quan dén lugng tir nguge) va cac hé s6 dugc Iugng tir tir dix
liéu anh dugc ma hoa 21 (ching han, bing c4ch phan tach va/hoic giai mé, ching
han, bang khéi giai ma entropy 304) va 4p dung dya trén cac QP lugng t nguoc
trén cac hé s6 duoc lrong tir 309 dugc gidi ma dé thu duge cac hé sb duge khir
lugng tr 311, cling ¢6 thé dugc goi 1a cac hé s6 bién dbi 311. Qua trinh luong tir
nguoc c6 thé bao gdbm six dung QP dugc xé4c dinh bang bd mi héa video 20 cho
mdi khéi video trong 14t video (hoéc 0 hodc nhém 0) dé x4c dinh muc do luong

tir va, trong ty, muc do luong tir nguoc can dugc 4p dung.

Bién dbi ngugc

Khéi xtr 1y bién dbi ngugce 312 ¢ thé dugc tao cdu hinh dé nhan cac hé sb
dugc khir luong tir 311, cling duge goi 1a cdc hé sb bién @i 311, va dé ap dung
bién ddi cho céc hé sb dugc khir luong tir 311 dé thu dugc cc khdi du dugce tai
tao 213 trong mién miu. Céc khdi du dugc tai tao 213 cling ¢6 thé duoc goi 1a
c4c khéi bién dbi 313. Bién dbi nay c6 thé 1a bién dbi ngugc, ching han, DCT
nguoc, DST ngugc, bién dbi sb nguyén nguoc, hodc qua trinh bién ddi nguoc
tuong tu vé mat khéi niém. Khéi xir ly bién dbi nguge 312 ¢6 thé con dugce tao
cAu hinh @ nhan céc tham s6 bién ddi hoic thong tin tuong Umg tir dit liéu anh
duoc ma hoa 21 (ching han, bang cach phan tach va/hodc giai ma, ching han,
bang khéi giai ma entropy 304) d8 xé4c dinh phép bién dbi can duge &p dung cho

- céc hé s duge khir luong tir 311.
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Téi tao

Khéi tai tao 314 (ching han, bd cong 314) co thé duoc tao cAu hinh d& bd
sung khéi du duge tai tao 313, vao khéi du bao 365 dé thu duge khéi dugc tai
tao 315 trong mién mAu, ching han, bing cach bd sung cac gia tri miu cla khéi

dur dugce tai tao 313 va cac gia tri mau cla khéi du bao 365.

Loc

B§ loc vong 320 (trong vong ma hodc sau vong mé) ¢6 thé dugc tao céu hinh
dé loc khéi dugc tai tao 315 dé thu dugc khéi dugce loc 321, ching han, dé 1am
mugt cac phép dich chuyén pixel, hodc nguoc lai cai thién chét luong video. BO
loc vong 320 c6 thé bao gdm mét hoic nhiéu bd loc vong, ching han, DBF, b
loc SAO hodc mot hodc nhiéu bd loc khéc, chrfmg han, bd loc song phuong, ALF,
bd loc 1am nét, bd loc 1am mugt hodc bd loc cong tac, hodc két hop bit ky cia
cac b6 loc. Mic du bd loc vong 320 duge thé hién trén Fig.3 nhu 12 bo loc trong
vong, trong céc cau hinh khéc, bd loc vong 320 ¢ thé duoc trién khai duéi dang

héu loc vong.

B& dém anh dugc giai ma
Sau do, cac khéi video duogc gidi ma 321 cta anh duge lwu trit trong DPB
330, luu trit cac anh dugc giai ma 331 du6i dang céc anh tham chiéu dé bu
chuyén dong tiép theo cho cic anh khac va/hogic d8 hién thi ddu ra trong tng.
B giai ma 30 co thé duoc tao cAu hinh dé xuit ra anh duoc giai ma 311,

chéng han, qua dAu ra 312, dé trinh chiéu hoic hién thi cho ngudi dung.

Du bdo
Khdi dy béo ngoai 344 ¢6 thé c6 chirc nang gidng hét khéi du bao ngoai 244
(cu thé 1a v6i khéi b chuyén dong) va khéi du bao trong 354 ¢ thé c6 chirc
ning giéng hét khéi du bao ngoai 254, va thuc hién cac quyét dinh tach hoic
phén vung va du béo dya trén céc tham s6 phan viing va/hoic du béo hoic thong
in twong ung dugc nhéan tr di liéu 4nh dugc mé hda 21 (ching han, béng cach

phén tach va/hodc gidi ma, chéing han, bing khdi gidi ma entropy 304). Khéi ap
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dung ché @ 360 c6 thé duoc tao cu hinh dé thuc hién du bao (du bao trong hoic
ngoai) theo khdi dua trén cac anh duogc téi tao, cac khéi hoic cac miu tuong Gng
(duoc loc hodc khong dirgc loc) dé thu dugce khdi du bao 365.

Khi 14t video dugc tao ma dudi dang 14t dugce tao ma trong (I), khéi du bao
trong 354 cua khéi ap dung ché d6 360 duoc tao cAu hinh dé tao khéi du bao 365
cho khéi anh cua 14t video hién tai dua trén ché d6 du bao trong dugc bdo hiéu
va dir lidu tir céc khéi duoc gidi ma trude d6 cla anh hién tai. Khi anh video
duge tao ma dudi dang lat dugce tao ma ngodi (tic 13, B, hodc P), khéi du bao
ngoai 344 (ching han, khdi bu chuyén dong) ciia khéi 4p dung ché do 360 duoc
tao chu hinh dé tao cac khéi du bao 365 cho khdi video cua lat video hién tai dua
trén cdc MV va cac phan tir ca phép khic dugc nhén tir khéi giai ma entropy
304. Dé du bao ngoai, cac khéi du bao co thé duoc tao tir mot trong cac anh tham
chiéu trong mét trong céé danh sach anh tham chiéu. Bo giai ma video 30 c6 thé
tao cac danh sach anh tham chibu, List 0 va List 1, sit dung céc k¥ thuét tao mic
dinh dya trén cac anh tham chiéu dugc Iuu trit trong DPB 330. Diéu tuong tu co
thé dugc ap dung cho hodc béi cdc phuong 4n thuce hién nho st dung cic nhém
6 (chang han, cac nhém 6 video) va/hodc cac (ching han, c4c 6 video) bén canh
hoic theo cach khac véi cac lat (ching han, cic 14t video), ching han, video c6
thé dugc tao ma nho st dung cic nhém 6 I, P hodc B va/hodc céc 6.

Khéi 4p dung ché d6 360 dugc tao ciu hinh dé x4c dinh thong tin du bao cho
khéi video ctia 14t video hién tai bing cach phan tach cic MV hoic thong tin lién
quan va cac phan tir ci phap khac va st dung thong tin dy béo dé tao cac khéi
du béo cho khéi video hién tai dang dugc gidi ma. Chéng han, khéi ap dung ché
d6 360 stir dung mot sb phf”m tr ct phép duge nhén dé x4c dinh ché do du bao
(ching han, du bdo trong hodc ngoai) dugc sit dung @8 tao ma céc khdi video ctia
14t video, loai 14t du bao ngoai (ching han, 14t B, 14t P, hoic 14t GPB), thong tin
tao cho mot hodc nhiéu trong s6 cac danh sach anh tham chiéu cho 1t, cac MV
cho mdi khéi video duge ma hoa ngoai cua 14t, trang thai du bdo ngoai cho mdi
khéi video duoc tao ma ngoai cua lat, va thong tin khac dé giai ma cac khdi video
trong 14t video hién tai. Diéu tuong tu co thé duoc ap dung cho hodc theo céac

phuong 4n thuc hién nho st dung cidc nhom 6 (ching han, cac nhém 6 video)
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va/hodc cac 6 (chéng han, cdc 6 video) bén canh hodc theo cach khac véi céc lat
(chéng han, cac 14t video), chéng han, video cé thé duoc tao ma nhd st dung cac
nhém 6 I, P hodc B va/hoac céc 0.

Theo cac phuong 4an thyc hién, by giai ma video 30 nhu dugc thé hién theo
Fig.3 c6 thé duge tao cAu hinh dé phan viing vd/hodc giai ma anh nho st dung
céc lat (cling dugc goi 1a céac 14t video), trong d6 anh co thé dugc phan ving
thanh ho#ic dugc giai ma nho st dung mot hodc nhiéu 14t (thudng 1a khong chdng
14n), va moi 14t c6 thé bao gdm mot hodc nhiéu khéi (ching han, CTU).

Theo cac phuong 4n thyc hién, by giai ma video 30 nhu dugc thé hién theo
Fig.3 co thé duoc tao cAu hinh dé phan viing va/hodc giai ma anh nho st dung
c4c nhém b (cling duge-goi 13 cac nhém 6 video) va/hodc cac 6 (cling dugce goi
12 céc 0 video), trong d6 anh co thé dugc phan ving thanh hodc dugc gidi ma
nho st dung mot hodc nhiéu nhém 6 (thudng 14 khong chdng 14n), va mdi nhém
6 ¢6 thé bao gém, chéng han, mot hodc nhiéu khdi (chéng han, CTU) hodc mot
hoédc nhiéu 8, trong dé mbi 6, chéng han, cé thé c6 dang chir nhat va ¢ thé bao
gdm mot hoge nhidu khdi (ching han, CTU), ching han, c4c khoi hoan chinh
hodc ban phan.

Céc bién thé khac ciia bd giai ma video 30 ¢6 thé duge st dung dé gidi ma
dfr liéu anh duge ma hoa 21. Chéng han, bo giai ma 30 ¢6 thé tao dong video dau
ra ma khong loc vong 320. _Chéng han, bd gidi ma khong dyra vao bién d6i 30 co6
thé lugng tir nguoc tin hiéu du truc tiép ma khong qua khéi xir Iy bién ddi nguge

1312 dbi véi cac khdi hodc cac khung cu thé. Theo cach thuc hién khac, bd giai
mi video 30 ¢6 thé c6 khdi lugng tir nguge 310 va khdi xtr 1y bién ddi nguoc
312 dugc két hop thanh mot khéi.

Cén hidu ring, trong bd ma héa 20 va bd giai ma 30, két qua xtr Iy ciia budc
hién tai ¢6 thé con duge xtt 1y va sau d6 duge xuét ra budc tiép theo. Ching han,
sau khi loc ndi suy, dan xuit MV hoic loc vong, hoat dong khéc, ching han, cat
hoic dich, c6 thé dugc thuc hién trén két qua xir 1y ctia loc ndi suy, dan xudt MV
hodc loc vong.

Cén lwu y rang cac hoat dong khéac co thé dugc ap dung cho cac MV duge

dn xuét ctia khdi hién tai (bao gdm ma khong bi giéi han & MV diém di€u khién
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(control point motion vector, CPMV) cia ché d6 afin, cac MV khéi thanh phin
& ché do afin, phéng, ATMVP, MV thoi gian, va v.v.). Chfmg han, gié tri cda
MYV bi gi6i han & khoang dinh trudc theo bit dai dién. Néu bit dai dién cia MV
14 bitDepth, thi khoang nay 1a tir -2\(bitDepth-1) dén 2/\(bitDepth-1)-1, trong d6
“r” nohfia 13 lily thira. Ching han, néu bitDepth dugc gin bang 16, khoing nay
tir -32768 dén 32767; néu bitDepth dugc gan bang 18, khoang nay tir -131072
dén 131071. Chéng han, gia tri cia MV dugc dan xuét (chéng han, cac MV cuia

bbn khdi thanh phin 4x4 trong mot khéi 8x8) bi rang budc sao cho hiéu sé 16n
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nhét giita c4c phan s6 nguyén clia bdn MV khéi thanh phan 4x4 khong 16n hon

N pixel, ching han khong 16n hon 1 pixel. Hai phuong phap gidi han MV dugc
néu ¢ day theo bitDepth.
Phuong phép 1: loai bd MSB tran bang cac phép todn sau

ux= (myx-+2bitDepth) 0 bitDepth (1)
mvx = (ux >= 2Depth-l) 9 (yyx — bitDepthy » yyx ()
uy= (mvy-+2biDenthy 04 obitDepth 3)
myy = (uy >= 2090)  (uy — 290057%) : uy @)

trong d6 mvx 1a thanh phan ngang cia MV cua khéi anh hodc khbi thanh
phdn, mvy 1 thanh phin doc cia MV cta khdi anh hodc khéi thanh phan, va ux
va uy chi bao gié tri trung gian;

Chéng han, néu gié tri clia mvx 1a -32769, sau khi 4p dung cong thirc (1) va
(2), gia tri thu dugce bang 32767. Trong hé théng may tinh, cac sb thap phén duogc
luu trr dudi dang bu 2. Bu 2 cua -32769 béng 1,0111,1111,1111,1111 (17 bit),
sau d6 MSB bi loai bd, do vy b 2 thu duge bing 0111,1111,1111,1111 (sb thép
phén 14 32767), gidng nhu dau ra bang cach 4p dung cong thirc (1) va (2).

ux= (mvpx + mvdx +2bitDepth) 0 pbitDepth )
myx = (ux >= 2biDeptrl) 9 (yx — bitDepth) : yyx ©)
uy= (mvpy + mvdy +2bitDept) o 2bitDepth .

myy = (uy >= 2biDepth-ly 9 (yy — bitDepth) - yyy ®

Céc phép toan co thé dugc ap dung trong khi cong mvp va mvd, nhu dugc

th& hién trén cong thirc tir (5) dén (8).
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Phuong phép 2: loai bo MSB tran bang cach rat gon gia tri

vx = Clip3(-2bitDepth-1 pbitDepth-l 1y

vy = Clip3(-2bitDepth-l bitDepthl 1y

trong d6 vx 14 thanh phén ngang ctia MV ctia khéi anh hoic khéi thanh phin,
vy 13 thanh phan doc ctia MV cita khéi anh hoc khéi thanh phan; x, y va z mdt
céch 1an luot twong tmg v6i ba gid tri diu vao ciia qué trinh rat gon MV, va dinh
nghia vé ham Clip3 nhu sau:

X Z<X

Clip3(x,¥,2) = {¥Y z>y
z ; nguoclai

Fig.4 13 so dd cua thiét bi tao ma video 400 theo phuong 4n thye hién sang
ché. Thiét bi tao ma video 400 thich hop dé thuc hién céc phuong 4n thyc hién
duge boc 10 nhu duge néu & ddy. Theo phuong 4n thuc hi¢n, thiét bi tao ma video
400 c6 thé 12 bd giai m3, ching han, bo gidi ma video 30 trén Fig.1A hoac bd ma
hoa, chéng han, bd ma héa video 20 trén Fig.1A.

Thiét bi tao ma video 400 bao gdm cong vao 410 va bo nhan (Rx) 420 aé
nhan di liéu; bd vi xi¢ ly, don vi logic, hodc khéi xu ly trung tdm (central
processing unit, CPU) 430 dé xir ly dir liéu; bo truyén (Tx) 440 va cdng ra 450
@8 truyén dit liéu; va bd nhé 460 dé luu trir dir lidu. Thiét bi tao ma video 400
cling c6 thé bao gdm céc thanh phan quang sang dién (optical-to-electrical, OE)
va céc thanh phan dién sang quang (electrical-to-optical, EO) dugc ghép nbi véi
cac céng ra 410, bd nhéan 420, bo truyén 440, va cac céng ra 450 dé xut hodc
nhan céc tin hiéu quang hodc dién.

Bo xit Iy 430 dugc trién khai béi phin ctmg va phdn mém. B xu 1y 430 c6
thé dugc trién khai dué6i dang mot hodc nhiéu chip CPU, 151 (chéng han, duéi
de_mg bo xir Iy nhiéu 15i), FPGA, ASIC, va DSP. Bo xt Iy 430 truyén théng véi
cac cé)ng vao 410, cac bd nhén 420, cac bd truyén 440, céac céng ra 450, va bo
nhé 460. Bo xir 1y 430 bao gém mo&dun tao ma 470. Médun tao m& 470 thuc hién
c4c phuong an thuc hién dugce boc 19 néu trén. Chéng han, modun tao ma 470
trién khai, xr ly, chuén bi, hoic thuc hién c4c hoat ddng tao ma khac nhau. Do
vay, viéc bao g6m moédun tao ma 470 cai thién déng ké chirc nang cia thiét bi

tao ma video 400 va bién ddi thiét bi tao ma video 400 sang trang théi khéac. Theo
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céch khac, modun tao mi 470 dugce trién khai dué6i dang céc 1énh duge luu trix
trong bd nhé 460 va dugc thuc thi bang bd xir Iy 430.

B6 nhé 460 c6 thé bao gdm mot hodc nhidu dia, § bing, va 6 trang thai rén
va ¢6 thé dugce sir dung lam bg luu trix dit liéu tran, dé lwu trir cac chuong trinh
khi céc churong trinh nay dugc chon dé thuec thi, va d8 Iuu trir cac 1énh va dir lidu
dugc doc khi thuce thi chuong trinh. B nhé 460 ¢6 thé 13, ching han, kha bién
va/hoic bat bién va c6 thé 1a bd nhé chi doc (read-only memory, ROM), bd nhé
truy nhap ngiu nhién (random access memory, RAM), bd nhé ¢6 ndi dung dénh
dia chi duoc tam phén (ternary content-addressable memory, TCAM), va/hodc
RAM tinh (static random-access memory, SRAM).

Fig.5 1a so d6 khéi cua thiét bi 500 c6 thé dugc sit dung dudi dang mot hodc
c4 hai bd phén ngudn 12 va b0 phén dich 14 tir Fig.1 theo phuong 4n thyc hién
14y 1am vi du.

Bo xtt Iy 502 trong thiét bi 500 c6 thé 12 CPU. Theo cach khac, bd xt 1y 502
c6 thé 13 loai khac ciia thiét bi, hodc nhidu thiét bi, c6 thé van hanh hogc xit Iy
thoéng tin hién c6 hodc dugc phat trién vé sau. Mic du céc cach thic thuc hién
¢6 thé duge thuc hién véi mét b xt ly nhu duge thé hién trén hinh v&, ching
han, bd xt ly 502, cac vu diém vé téc do va hidu suit co thé dat dugc nho st
dung nhiéu hon mot bo xir 1y.

Bd nhé 504 trong thiét bi 500 c6 thé 1a ROM hoic RAM theo céch thyc hién.
Loai thich hgp khac bt ky cia thiét bi luu trit ¢6 thé duogc st dung duéi dang bd
nhé 504. Bd nhé 504 c6 thé bao gdbm ma va dit liéu 506 duge truy nhap bdi bd
xtt Iy 502 nhé sir dung buyt 512. Bd nhé 504 ¢6 thé con bao gdm hé diéu hanh
508 va cac chuong trinh ing dung 510, cac chuong trinh trng dung 510 bao gdm
it nht mot chuong trinh cho phép bd xt Iy 502 thuc hién cac phuong phép dugc
néu & day. Chang han, cic chuong trinh tng dung 510 ¢ thé bao gbm cac tng
dung tir 1 dén N, con bao gdm g dung tao ma video thuc hién cic phuong phép
dugce néu & day.

Thiét bi 500 ciing ¢ thé bao gém mot hodc nhidu bd phan dau ra, chéng han
b6 hién thi 518. B4 hién thi 518 ¢6 thé 13, trong mét vi dy, bd hién thi cam g

cham két hop bd hién thi véi linh kién cam mg cham c6 thé hoat dong dé cam
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nhan d4u ra tiép xtc. Bo hién thi 518 c6 thé dugc ghép ndi véi bo xtr Iy 502 qua
buyt 512.

Mic du duoc md ta & diy dudi dang mét buyt, buyt 512 cua thiét bi 500 c6
thé bao gbm nhiéu buyt. Ngoai ra, bd luu trix thir clp 514 ¢6 thé dugc ghép nbi
tryc tiép v6i céc linh kién khéc ciia thiét bi 500 hogc 6 thé dugce truy nhdp qua
mang va c6 thé bao gbm mét khéi tich hop, ching han, thé nhé hodc nhiéu khéi
chéng han, nhiéu thé nhé. Do vay, thiét bi 500 co thé dugc trién khai trong nhiéu
cAu hinh.

Ché do phan ving tam gi4c (Triangular partitioning mode, TPM) va ché do
phan ving chuyén déng hinh hoc (GEO) ciing 14n lugt dugc biét dén 1a ché do
hop nhét tam giac va ché do hop nhét hinh hoc, 1a céc ky thuft phan ving kich
hoat cac dudng bién khong ngang va khong doc gifta cdc phén vung dy bdo,
trong d6 don vi du bao PU1 va don vi dy bdo PU1 dugce két hop trong ving nhd
str dung thu tuc tinh trung binh ¢6 trong s ctia, cac tAp con ciia cic mau lién quan
dén cac thanh phan mau khac nhau. TPM kich hoat cac dudng bién gilta cic phan
vung du bdo doc theo cac dudng chéo khéi chir nhat, trong d6 cac dudng bién
theo GEO c¢6 thé dugc dit & cac vi tri thy y. Trong ving ma thi tyc tinh trung
binh ¢6 trong sb duoc 4p dung cho, cac s6 nguyén trong cc hinh vudng ky hiéu
cac trong sb Wpu1 duge ap dung cho thanh phén do sang cua don vi du bao PUI.
Trong vi duy, céc trong s6 Wru2 dugce 4p dung cho thanh phan d¢ séng ctia don vi
du bao PU2 duogc tinh toén nhu sau:

Wru2 = 8 — Wrui.

Céc trong sb duge 4p dung cho cac thanh phén sic d9 cia cic khéi du bao
tuong tmg c6 thé khac véi cac trong s6 duge ap dung cho c4c thanh phan d6 sang
cta cac khdi du bao tuong tng.

Céc chi tiét vé ca phap cho TPM xuét hién trong Bang 1, trong d6 4 phan tir
ci phép duge st dung dé bao hiéu thong tin vé TPM:

MergeTriangleFlag 1 c& nhén dién liéu TPM c6 duge chon hay khong (%07
nghfa 1a TPM khong dugc chon; ngugc lai, TPM duge chon);
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merge triangle split dir 12 co hudng tach cho TPM (“0” nghia la huéng tach
tir gbc trén bén trai dén goc dudi bén phai; ngugce lai, hudng tach 1a tir goe trén
bén phai dén goc dudi bén trai);

merge triangle idx0 va merge triangle idx1 1a céc chi sd clia céc tmg vién
hop nhét 0 va 1 dugc st dung cho TPM.

Béng 1. Ct phép di liéu hop nhat bao gdm cti phép cho TPM

merge data(x0, y0, cbWidth, cbHeight) { Mb ta

if (CuPredMode[x0][y0] == MODE IBC) {

if(MaxNumMergeCand > 1)

merge idx[x0][y0] ae(v)

} else {

if(sps mmvd _enabled flag || cbWidth * cbHeight !=32)

regular_merge flag[x0][y0] ae(v)

if (regular merge flag[x0][y0] == 1){

if(MaxNumMergeCand > 1)

merge idx[x0][y0] ae(v)
} else {
if(sps mmvd enabled flag && cbWidth * cbHeight !=32)
mmvd_merge flag[x0][y0] ae(v)

iflmmvd merge flag[x0][y0]==1) {

ifiMaxNumMergeCand > 1)

mmvd cand flag[x0][y0] ae(v)
mmvd_distance idx[x0][y0] ae(v)
mmvd_direction_idx[x0][y0] ae(v)

} else {

if(MaxNumSubblockMergeCand > 0 && cbWidth >= 8 &&
cbHeight>=8§)

merge_subblock_flag[x0][y0] ae(v)
if(merge subblock flag[x0][y0] == 1) {
if(MaxNumSubblockMergeCand > 1)
merge_subblock idx[x0][y0] ae(v)
} else {
if(sps_ciip_enabled flag && cu_skip_flag[x0][y0] == 0 &&
(cbWidth * cbHeight) >= 64 && cbWidth <128 && cbHeight <
128) {
ciip_flag[x0][y0] ae(Vv)
if(ciip flag[x0][y0] && MaxNumMergeCand > 1)
merge idx[x0][y0] ae(v)
}
if(MergeTriangleFlag[x0][y0]) {
merge _triangle split_dir[x0][y0] ae(v)
merge triangle idx0[x0][y0] ae(v)
merge_triangle idx1[x0][y0] ae(v)
!
}
}
}
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Trong vi du, TPM dugc md ta trong kién nghi sau: R-L. Liao and C.S. Lim
“CE10.3.1.b: Triangular prediction unit mode,” contribution JVET-L0124 to the
12 JVET meeting, Macao, China, October 2018. GEO dugc gidi thich trong tai
liéu sau: S. Esenlik, H. Gao, A. Filippov, V. Rufitskiy, A. M. Kotra, B. Wang,
E. Alshina, M. Bliser, va J. Sauer, “Non-CE4: Geometrical partitioning for inter
blocks,” contribution JVET-00489 to the 15% JVET meeting, Gothenburg,
Sweden, July 2019.

Céch boc 10 dé cin bing TPM vi/hoic GEO v6i WP 1a vd hiéu hoa ching
khi WP dugc 4p dung. Cach thuc hién thir nhit dugc thé hién trong Bang 2, liéu
gia tri clia bién weightedPredFlag c6 bang 0 cho CU c6 dugce kiém tra.

Bién weightedPredFlag duoc din xuét nhu sau:

— Néu slice type bing P, weightedPredFlag dugc gan bing
pps_weighted pred flag.

—  Nguoc lai (slice type bing B), weightedPredFlag dugc gan bang
pps_weighted bipred flag.

Qua trinh du béo ¢6 trong s6 c6 thé duoc chuyén d6i & murc anh va mire 1at,
An lwgt st dung cac phdn tr ci phép pps weighted pred flag va
sps_weighted pred flag.

Nhu duge boc 10 trén day, bién weightedPredFlag chi bdo li€u du bao c6
trong s6 mirc 14t ¢6 dugce str dung hay khong, khi thu thdp cdc mau dugc du bao

ngoai cua lat.



53349 ' 43/183

Bang 2. Cti phép dit lidu hop nhét dugc boc 16 dé can bang TPM véi WP

merge data(x0, y0, cbWidth, cbHeight, chType) { Mo ta
if (CuPredMode[chType][x0][y0] == MODE IBC) {
if(MaxNumIbcMergeCand > 1)
merge idx[x0][y0] ae(v)
1 else {

iftiMaxNumSubblockMergeCand>0 && cbWidth>=8 && cbHeight >=
8)

merge subblock flag[x0][y0] ae(v)
if(merge subblock flag[x0][y0] == 1){
if(MaxNumSubblockMergeCand > 1)
merge subblock idx[x0][y0] ae(v)
} else {

if((cbWidth * cbHeight) >=64 && ((sps_ciip_enabled flag &&
cu_skip_flag[x0][y0]==0 && cbWidth<128 && cbHeight< 128)

(sps_triangle enabled flag && MaxNumTriangleMergeCand>1 &&
slice type == B)))

regular merge flag[x0][y0] ’ ae(v)

if (regular merge flag[x0][y0] == 1){

if(sps mmvd enabled flag)

mmvd_merge flag[x0][y0] ae(v)

if(mmvd merge flag[x0][y0]==1) {

if(MaxNumMergeCand > 1)

mmvd cand flag[x0][y0] ae(V)
mmvd distance idx[x0][y0] ae(v)
mmvd direction_idx[x0][y0] ae(v)

} else {
if(MaxNumMergeCand > 1)
merge_idx[x0][y0] ae(v)
}
} else {

if(sps_ciip_enabled flag && sps_triangle enabled flag &&
MaxNumTriangleMergeCand > 1 && weightedPredFlag == 0 &&
slice type==B && cu_skip_flag[x0][y0] == 0 &&
(cbWidth * cbHeight) >= 64 && cbWidth <128 && cbHeight <

128) {
ciip_flag[x0][y0] ae(v)
if(ciip_flag[x0][y0] && MaxNumMergeCand > 1)
merge_idx[x0][y0] ae(v)
if(!ciip_flag[x0][y0] && MaxNumTriangleMergeCand > 1) {
merge_triangle split_dir[x0][y0] ae(v)
merge triangle idx0[x0][y0] ae(v)
merge triangle idx1[x0][y0] ae(v)
}
}
}
}
}
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ciip_ﬂag[xO][yO] x4c dinh liéu du bao trong dnh va hop nhét ngoai anh két
hop dugc ap dung cho CU hién tai. Cac chi sb mang x0, y0 xac dinh vi tri (x0, y0)
cia mau d6 sang trén bén trai ciia CB dugc xem xét so v6i mAu d6 sang trén bén
tréi cia anh.

Khi ciip_flag[x0][y0] khong xuft hién, n6 duge suy ra nhu sau:

— Néu tht ca cac didu kién sau 13 dung, ciip_flag[x0][y0] dugc suy ra bang

sps_ciip_enabled flag bang 1.

— general_merge flag[x0][y0] bang 1.

— merge _subblock flag[x0][y0] bang 0.

— regular_merge flag[x0][y0] bang 0.

— cbWidth nho hon 128.

— cbHeight nhé hon 128.

—  cbWidth * cbHeight 16n hon hodc bing 64.

— Nguoc lai, ciip_flag[x0][y0] dugc suy ra bang 0.

Khi ciip_flag[x0][y0] bing 1, bién IntraPredModeY[x][y] vdi
x=x0.x0+ cbWidth—1 va y=y0.y0+cbHeight—1 dugc géan bang
INTRA PLANAR.

Bién MergeTriangleFlag[x0][y0], x4c dinh liéu bu chuyén dong dwa trén hinh
tam gidc cé dugc sir dung dé tao cac mau du bo ciia CU hién tai, khi giai ma 14t
B, dugc din xuAt nhu sau:

— Néu tht ca céc didu kién sau 1 ding, MergeTriangleFlag[x0][y0] dugc gin
bang 1:

— sps_triangle enabled_flag bing 1.

— slice_type bang B.

— general merge flag[x0][y0] bang 1.

—  MaxNumTriangleMergeCand 16n hon hodc bing 2.

—  cbWidth * cbHeight 16n hon hodc bing 64.

— regular merge flag[x0][y0] bing 0.

— merge subblock flag[x0][y0] bang 0.

—  ciip_flag[x0][y0] bang 0.
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—  weightedPredFlag bing 0.

—  Nguoc lai, MergeTriangleFlag[x0][y0] dugc gan bing 0.

Céch thyc hién thir hai xuit hién trong Bang 3. Néu weightedPredFlag bang
1, phéan tir ¢ phap max_num_merge_cand_minus_max_num_triangle_cand

khong xuét hién va duge suy ra véi gia tri sao cho MaxNumTriangleMergeCand

45/183

nhd hon 2.

Béng 3. Cu phap tiéu dé 1at chung dugc boc 19 dé can bang TPM v6i WP
slice header() { Mb ta
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(l)
slice_type ue(v)
if(separate colour plane flag==1)
colour plane id u(2)
slice_pic_order cnt Isb u(v)
if(nal unit type == GDR NUT)
. recovery_poc_cnt ue(v)
~ if(nal_unit type == IDR_W_RADL || nal unit type == IDR N_LP
[
nal unit type == CRA NUT || NalUnitType == GDR _NUT)
no_output of prior pics flag u(1)
if(output flag present flag)
pic_output_flag : u(1)
if((nal_unit type != IDR_W_RADL && nal unit type != IDR _N_LP)
|
sps_idr i'pl _present flag) {
for(i=0;i<2;i++) {
if(num_ref pic lists_in_sps[i] >0 && !pps_ref pic_list sps idc[i] &&
i == 0 || G == 1 && rpll idx present flag)))
ref pic list sps flag[i] u(1)
if(ref pic list sps flag[i]) {
if(num_ref pic lists in sps[i]>1 &&
G == 0 || (i == 1 && rpll_idx present flag)))
ref pic list idx[i] u(v)
} else
ref pic list struct(i, num_ref pic_lists_in_sps[i])
for(j = 0; j < NumLtrpEntries[i][RplsIdx[i]]; j++) {
if(Itrp_in_slice header flag[i][RplsIdx[i]])
slice_poc Isb_It[i][j] u(v)
delta poc_msb_present flag[i][j] u(1)
if(delta poc_msb _present flag[i][j])
delta poc msb cycle It[i][j] ue(v)
} ° .
}
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if((slice type != 1 && num_ ref entries[0][Rplsidx[0]]>1) ||
(slice type == B && num ref entries[1][Rplsldx[1]] > 1)) {
num_ref idx_active_override flag u(l)
if(num_ref idx active override flag)
for(i=0;1i<(slice type == B?2:1);it++)
if(num_ref entries[i][RplsIdx[i]] > 1)
num_ref idx active minusl[i] ue(v)
}
}
if(partition_constraints_override_enabled flag) {
partition_constraints_override flag ue(v)
if(partition_constraints override flag) {
slice log2 diff min qt min cb luma ue(v)
slice max mtt hierarchy depth luma ue(v)
if(slice max mtt hierarchy depth luma !=0)
slice log2 diff max bt min qt luma ue(v)
slice log2 diff max tt min_qt luma ue(v)
}
if(slice type==1 && qtbtt dual tree intra flag) {
slice log2 diff min gt min cb _chroma ue(v)
slice max mtt hierarchy depth chroma ue(v)
if(slice max mtt hierarchy depth chroma !=0)
slice  log2 diff max bt min gt chroma ue(v)
slice_log2_diff max tt min_qt chroma ue(v)
}
}
}
i

if (slice type = D{

if(sps temporal mvp enabled flag && !pps temporal mvp enabled idc)

slice temporal mvp enabled flag u(l)
if(slice type == B && !pps_mvd 11 _zero_idc)

mvd 11 zero flag u(1)
if(cabac init present flag)

cabac init flag u(1)
if(slice temporal mvp enabled flag) {

if(slice type == B && !pps collocated from 10 idc)

collocated_from_l0_flag u(l)

if((collocated from 10 flag && NumRefldxActive[0]>1) ||
(Icollocated from 10 flag && NumRefldxActive[l] > 1))

collocated ref idx ue(v)
}
if((pps_weighted pred flag && slice_type == P) ||
(pps_weighted bipred flag && slice type == B))

pred weight table()

if(!pps_six_minus max num_merge cand plusl)

six minus_max num_merge cand ue(v)

if(sps_affine enabled flag &&
Ipps_five minus max num_subblock merge cand plusl)

five minus max num_subblock merge cand ue(v)
if(sps fpel mmvd enabled flag)
slice fpel mmvd_enabled flag u(l)

if(sps_bdof dmvr slice present flag)
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slice disable bdof dmvr_flag u(1)
if(sps_triangle enabled_flag && MaxNumMergeCand >= 2 &&
slice type == B && !weightedPredFlag &&
'pps_max num merge cand minus_max num_triangle cand minusl) {
max num merge cand minus max_num_triangle cand ue(v)
}
}
if (sps_ibc_enabled flag)
slice six minus_max_num_ibc_merge cand ue(v)
if(sps_joint cber_enabled flag)
slice_joint cber sign flag u(l)
slice gp delta se(v)
if(pps _slice chroma gp offsets present flag) {
slice ¢cb_qp offset se(v)
slice cr qp offset se(v)
if(sps_joint cber enabled flag)
slice joint cber qp offset se(v)
}
if(sps_sao_enabled flag) {
slice sao luma flag u(l)
if(ChromaArrayType != 0)
slice sao_chroma flag u(l)
|
if(sps_alf enabled flag) {
slice alf enabled flag u(l)
if(siice alf enabled flag) {
slice num_alf aps ids luma u(3)
for(i=0;i < slice num alf aps ids luma; i++)
slice alf aps id lumali] u(3)
if(ChromaArrayType != 0)
slice alf chroma ide u(2)
if(slice_alf chroma idc)
slice alf aps id chroma u(3)
}
}
if (Ipps_dep quant enabled flag)
dep_quant_enabled flag u(1)
if(!dep quant enabled flag)
sign_data_hiding_enabled_{flag u(1)
if(deblocking_filter override enabled flag)
deblocking filter override flag u(1)
if(deblocking_filter override flag) {
slice_deblocking filter disabled flag u(1)
if(!slice_deblocking filter disabled flag) {
slice beta offset div2 se(Vv)
slice tc offset div2 se(v)
}
}
if(sps_lmcs_enabled flag) {
slice Imcs_enabled_flag u(1)
if(slice_lmcs_enabled flag) {
slice Imcs_aps_id u(2)
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if(ChromaArrayType != 0)
slice_chroma_residual_scale flag u(1)
}
}
if(sps_scaling list enabled flag) {
slice scaling list present flag u(1)
if(slice scaling_list present flag)
slice_scaling_list aps id u(3)
}
if(entry point offsets present flag && NumEntryPoints > 0) {
offset len_minusl ue(v)
for(i = 0; i < NumEntryPoints; i++)
entry point_offset minus1[i] u(v)
}
if(slice_header extension present flag) {
slice_header_extension_length , ue(v)
for(i = 0; i <slice_header_extension length; i++)
slice header extension data byte[i] ' u(8)
}
byte alignment()
}

Cu thé, cac ngit nghia sau ¢co thé duoc str dung cho céach thuc hién th hai:

max_num_merge_cand_minus_max_num_triangle_cand xdc dinh s&
lugong 16n nhét ciia cac ing vién ché d6 hop nhét tam giac duge hd tro trong 14t
dugec trir di khoi MaxNumMergeCand.

Khi max num merge cand minus_max_num_triangle cand khong xuét
hién, va sps_triangle enabled flag bang 1, slice_type bang B, weightedPredFlag
bing 0, va MaxNumMergeCand 16n hon  hodc bing 2,
max_num_merge cand_minus_max_num_triangle cand dugc suy ra bang
pps_rnax_num_merge_cand_minus_max_num_triangle_cahd_minus1 + 1.

Khi max_num_merge_cand_minus_max_num_triéngleﬁcand khong xuét
hién, va sps_triangle enabled_flag bang 1, slice_type bing B, weightedPredFlag
bing 1, va MaxNumMergeCand 16n hon  hoac bing 2,
max_num_merge cand minus_max_num_triangle cand dugc suy ra bang
MaxNumMergeCand or MaxNumMergeCand-1.

S6 luong 16n nhdt cla céc Gng vién ché d6 hop nhit tam giac,

MaxNumTriangleMergeCand dugc dan xuét nhu sau:
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MaxNumTriangleMergeCand = MaxNumMergeCand -
max_num_merge cand minus max num_triangle cand

Khi max_num_merge cand minus max num_triangle cand xuét hién, gia
tri cia MaxNumTriangleMergeCand phai ndm trong khoang tir 2 dén
MaxNumMergeCand, bao gdm hai gia tri diu mut.

Khi max num merge cand minus max num triangle cand khong xuét
hién, va (sps_triangle enabled flag bing 0 hosic MaxNumMergeCand nhé hon
2), MaxNumTriangleMergeCand dugc géan bang 0.

Khi MaxNumTriangleMergeCand bing 0, ché d6 hop nhét tam gisc khong
dugc phép cho 14t hién tai.

Céc co ché duge boc 16 ¢6 thé ap dung cho khéng chi TPM va GEO, ma ca
céc ché @6 phan viing va du bdo phi chir nhat khac, ching han, dy béo trong —
ngoai két hop véi cac phan viing tam giac.

Do TPM va GEO chi dugc 4p dung trong lat B, bién weightedPredFlag theo
c4c phuong 4an thuc hién néu trén c6 thé dugc thay thé truc tiép bing bién
pps_weighted bipred flag.

Cach thuc hién tht ba duge thé hién trong Béang 6, liéu gia tri cia bién
weightedPredFlag c6 bang 0 hay khong d6i v6i CU dugce kiém tra.

Bién weightedPredFlag dugc dan xuét nhu sau:

_ Néu tht c& cac didu kién sau 12 ding, weightedPredFlag dugc gan bing

luma_weight 10 flag[i] bing 0 v&iiti 0 dén NumRefldxActive[0]
'luma_weight 11 flag[i] bang 0 véi i tir 0 dén NumRefldxActive[1]
chroma_weight 10 flag[i] bang 0 vé6i i tir 0 dén NumRefldxActive[0]
chroma weight 10 flag[i] bing 0 v&iiti 0 dén NumRefldxActive[1]
—  Nguogc lai, weightedPredFlag dugc gan bang 1.
Qué trinh din xuit weightedPredFlag nghia Ia: néu tit ca cac cd ¢o trong sb
cho cac thanh phé‘m do séng va sic do, va dbi véi tht ca chi sb tham chiéu cua 4t
hién tai béng 0, du bao c6 trong sd bi vo hiéu héa trong 14t hién tai; ngugc lai,

du bdo c6 trong sb ¢b thé duoc sir dung cho l4t hién tai.

49

49/183



53349 50/183

Nhu néu trén, bién weightedPredFlag chi bdo liéu dy béo c6 trong s& mirc
14t can duge sir dung khi thu thap cac mau duge du bdo ngoai cla lat.

Céch thuc hién thtr tr dugc thé hién trong Béang 2, véi weightedPredFlag
dugc thay thé bang slice_weighted pred flag, dugc bdo hiéu trong tiéu dé lat
nhu duge thé hién trén Bang 4.

Nhu néu trén, ca phap slice_weighted pred_flag chi béo liu du bao c6 trong
sb mirc 14t can dugc sir dung khi thu thap céc mau duoc du bio ngoai cia lat.
Bang 4. Cu phép tiéu dé l4t chung dugc boc 10 dé bao hidu c& du bdo cb trong

sO mure lat

slice header() { M6 ta
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)
if(separate colour plane flag==1)

colour plane_id u(2)
slice pic order cnt Isb u(v)
if(nal unit type == GDR NUT)

recovery poc_cut ue(v)
if(nal unit type == IDR_W_RADL [ nal_unit type ==

IDR N LP || '

nal unit type == CRA NUT || NalUnitType == GDR NUT)

no output of prior pics flag u(1)
if(output_flag present_flag)

pic_output flag u(l)
if((nal_unit_type = IDR W RADL &&  nal unit type I=

IDR N LP) ||

sps_idr_rpl present flag) {

for(i=0;1<2;it++) {

if(tnum_ref pic_lists_in_sps[i] > 0 && !pps_ref pic_list sps_idcli]

&&
@ == 0 [ @ == 1 &&
rpll_idx present flag)))
ref pic_list sps_flag[i] u(l)
if(ref pic list sps flag[i]) {
if(num ref pic lists_in sps[i]>1 &&
@ == 0 [ @ == 1 &&
rpll_idx_present flag)))
ref pic list idx[i] u(v)
} else
ref pic list struct(i, num_ref pic lists_in_sps[i])
for(j = 0; j < NumLtrpEntries[i][RplsIdx[i]]; j++) {
if(Itrp_in_slice_header flag[i][RplsIdx[i]])
slice poc Isb_It[i][j] (V)
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delta poc msb_present flag[i][j] u(1)
if(delta_poc msb present flag[i][j])
delta poc_msb_cycle It[i][j] ue(v)
}
}
if((slice type != I && num_ref entries[0][Rplsldx[0]] > 1) ||
(slice type == B && num ref entries[1][Rplsldx[1]] > 1)) {
num ref idx active override flag u(1)
if(num_ref idx active override flag)
for(i=0;i<(slice type == B?2:1);it+)
if(num_ref entries[i][Rplsldx[i]] > 1)
num ref idx active minusl[i] ue(v)
}
}
if(partition_constraints_override enabled flag) {
partition_constraints_override flag ue(v)
if(partition_constraints _override flag) {
slice log2 diff min_qt min_cb_luma ue(v)
slice max mtt hierarchy depth luma ue(v)
if(slice max mtt hierarchy depth luma != 0)
slice log2 diff max bt min_qt luma ue(v)
slice log2 diff max tt min_qt luma ue(v)
) .
if(slice type==1 && qtbtt dual tree intra_flag) {
slice log2 diff min_qt min_cb_chroma ue(v)
slice max mtt hierarchy depth_chroma ue(v)
if(slice max mtt hierarchy depth chroma != 0)
slice log2 diff max bt min_qt chroma ue(v)
slice log2 diff max_tt min_qt chroma ue(v)
}
}
}
}
if (slice type != D {
if(sps_temporal_mvp_enabled_flag &&
!pps_temporal mvp enabled idc)
slice temporal mvp _enabled_flag u(l)
if(slice type == B && !pps mvd 11 zero idc)
mvd 11 zero flag v u(l)
if(cabac init present flag)
cabac_init_flag u(l)
if(slice temporal mvp enabled flag) {
if(slice type == B && !pps collocated from 10 idc)
collocated from 10 flag u(1)
if((collocated from 10 flag && NumRefldxActive[0]>1) ||
(Icollocated from 10 flag && NumRefldxActive[l]> 1))
collocated ref idx ue(v)
}
if((pps_weighted_pred flag && slice_type == P) ||
(pps_weighted bipred flag && slice type == B))
slice_weighted_pred flag u(1)
if (slice weighted pred flag)
pred weight table()
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if(!pps_six_minus max_num_merge cand_plusl)

six minus max num_merge cand ue(v)
if(sps_affine _enabled flag &&
Ipps_five minus max num_subblock merge cand plusl)
five minus max num_subblock merge cand ue(v)
if(sps_fpel mmvd enabled flag)
slice fpel mmvd_enabled flag u(1)
if(sps_bdof dmvr slice present flag)
slice disable bdof dmvr_flag u(l)
if(sps_triangle enabled_flag && MaxNumMergeCand >= 2 &&
Ipps_max_num_merge_cand minus_max_num_triangle cand minusl)
max num merge cand minus_max_num_triangle cand ue(v)
}
}
if (sps_ibc_enabled flag)
slice six minus max num ibc merge cand ue(v)
if(sps_joint _cber_enabled flag)
slice_joint cher_sign flag u(1)
slice qp delta se(v)
if(pps_slice chroma_qgp_offsets_present flag) {
slice cb _qp offset se(v)
slice cr gp_offset se(v)
if(sps_joint cber enabled flag)
slice joint cber_gp_offset se(V)
}
if(sps_sao_enabled flag) {
slice sao luma_flag u(1)
if(ChromaArrayType != 0)
slice sao_chroma_flag u(1)
}
if(sps alf enabled flag) {
slice alf enabled flag u(l)
if(slice alf enabled flag) {
slice num_alf aps _ids luma u(3)
for(i=0;i < slice num_alf aps ids luma; i++)
slice alf aps id luma[i] u(3)
if(ChromaArrayType != 0)
slice alf chroma idc u(2)
if(slice_alf chroma idc)
slice alf aps id chroma u(3)
}
}
if (!pps_dep _quant_enabled flag)
dep quant enabled flag u(1)
if(!dep _quant enabled flag)
sign_data_hiding_enabled_flag u(l)
if(deblocking_filter override enabled flag)
deblocking_filter override_flag u(1l)
if(deblocking_filter override flag) {
slice deblocking filter disabled flag u(1)
if(!slice_deblocking filter disabled flag) {
slice_beta_offset_div2 se(v)
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slice tc offset div2 se(v)
}
}
if(sps_Imcs_enabled_flag) {
slice_Imcs_enabled_flag u(1)
if(slice_lmcs_enabled_flag) {
slice_Imes_aps_id u(2)
if(ChromaArrayType != 0)
slice_chroma_residual_scale_flag u(l)
}
}
if(sps_scaling list enabled flag) {
slice_scaling_list_present flag u(1)
if(slice scaling list present flag)
slice scaling list aps id u(3)
;
if(entry point offsets present flag && NumEntryPoints > 0) {
offset len minusl : ue(v)
for(i = 0; i < NumEntryPoints; i++)
entry point_offset minusl[i] u(v)
}
if(slice header extension present flag) {
slice header extension length ue(v)
for(i = 0; i <slice header extension length; i++)
slice header extension data byte[i] u(8)
}
byte alignment()
}

Cu thé 13, c4c ngit nghia sau c6 thé duoc sir dung cho cach thyc hién thir 4:

slice_weighted_pred_flag bang 0 x4c dinh rang du bao c6 trong sé khong
dugc 4p dung cho 14t hién tai. slice_weighted_pred_flag bing 1 xac dinh ring du
bao c6 trong sd duge 4p dung cho 14t hién tai. Khi khong xuét hién, gié tri cla
slice weighted pred flag dugc suy ra bang 0.

Céch thuc hién thir 5 14 v6 hi¢u héa TPM ¢ muc khdi nho rang budc tuong
hop. Trong trudong hop cia khéi dugc tao ma TPM, céc hé s6 trong sb cho thanh
phén do sang va sic do cua cac anh tham chiéu db6i v6i bo du béo ngoai Py 710
va P1 720 (nhu dugc thé hién trén Fig.7) s& khong xuét hién.

P8 biét chi tiét, refldxA va predListFlagA xéc dinh chi s6 tham chiéu va danh
sach &nh tham chiéu cta bd du bao ngoai PO; refldxB va predListFlagB xé4c dinh

chi s tham chiéu va danh sach anh tham chiéu cia by du bao ngoai P1.

Bién lumaWeightedFlag va chromaWeightedFlag dugc dan xuét nhu sau:
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lumaWeightedFlagA =  predListFlagA  ?  luma_weight_I1_flag[refldxA]
luma_weight 10 flag[refldxA]
lumaWeightedFlagB =  predListFlagB ?  luma_weight 11_flag[refldxB]

luma_weight 10 flag[refldxB]

chromaWeightedFlagA = predListFlagA ? chroma_weight 11_flag[refldxA] : chroma
weight 10 flag[refldxA]

chromaWeightedFlagB = predListFlagB ? chroma_weight 11_flag[refldxB] : chroma
weight 10_flag[refldxB]

lumaWeightedFlag = lumaWeightedFlagA | | lumaWeightedFlagB

chromaWeightedFlag = chromaWeightedFlagA | | chromaWeightedFlagB

Tuong hgp dong bit yéu cdu ring lumaWeightedFlag va
chromaWeightedFlag phai bing 0.

Céch thuc hién thr sau 1a v6 hiéu héa qua trinh du béo mau cb trong sb két
hop cho khéi dugc tao mi TPM khi st dung dy béo c6 trong sé tuong minh.

Fig.7 vaFig.8 14n luot minh hoa céc vi du cho TPM va GEO. Canluuy réng
cac phuong én thuc hién cho TPM cling ¢6 thé duoc thuc hién cho ché d6 GEO.

Trong truong hop cua khdi durge tao ma TPM, néu c¢ac hé sb trong s6 cho
thanh ph?m d6 sang hodc sic dd cta anh tham chiéu cho bd du béo ngoai Po 710
hodc P1 720 xut hién, qua trinh c6 trong sé theo céac tham s6 WP (cac tham sb
WP 730 {wo, Oo} va cac tham sb WP 740 {w1, O1} cho Py va Pi, mdt cach lan
luot) dugce st dung dé tao khdi du bao ngoai; nguoc lai, qué trinh ¢6 trong sb
theo tham sb c6 trong sb két hop dugc st dung @& tao bod du bao ngoai cho khdi
750. Nhu duge thé hién trén Fig. 9, by du bdo ngoai 901 yéu cAu hai khdi du bao
P0 911 va P1 912 c6 dién tich chdng 14n 921 trong d6 cic trong sd khéc 0 duge
ap dung cho ca cac khéi 911 va 912 d& két hop mot phan céc bd du bao PO 911
va P1 912. Cac khdi 1ién k& vé6i khébi 901 dwoc ky hidu 1a 931, 932, 933, 934,
935, va 936 trén Fig.9. Fig.8 minh hoa khac biét gitra cac ché d¢ hop nhit TPM
v GEO. Trong trudng hop cia ché do hop nhit GEO, dién tich chdng 14n gitta
cac bd du bao 851 va 852 cé thé dugc dit khong chi doc cdc dudng chéo cia
khéi duge du bao ngoai 850. Cac bo du bao PO 851 va P1 852 ¢6 thé duge nhan
bing cach sao chép céc khéi 810 va 820 ngoai cac anh khic c¢é hodc khong ap
dung c4c trong sb va cac do 1éch {wo, Oo} 830 va {w1, O1} 840 cho céc khéi 810

va 820, mot cach 1an luot.
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Trong vi duy, refldxA va predListFlagA x4c dinh chi s6 tham chiéu va danh
sach anh tham chiéu cta b du bao ngoai P0; refldxB va predListFlagB x4c dinh
chi sb tham chiéu va danh séch anh tham chiéu ctia b du bdo ngoai P1.

Bién lumaWeightedFlag va chromaWeightedFlag dugc din xuét nhu sau:

lumaWeightedFlagA =  predListFlagA  ?  luma weight 11_flag[refldxA]
luma_weight 10 flag[refldxA]
lumaWeightedFlagB =  predListFlagB ?  luma weight 11_flag[refldxB]

luma_weight 10 flag[refldxB]

chromaWeightedFlagA = predListFlagA ? chroma weight 11_flag[refldxA] : chroma
weight 10 flag[refldxA]

chromaWeightedFlagB = predListFlagB ? chroma weight 11_flag[refldxB] : chroma
weight 10 flag[refldxB]

lumaWeightedFlag = lumaWeightedFlagA | | lumaWeightedFlagB

chromaWeightedFlag = chromaWeightedFlagA | | chromaWeightedFlagB

Sau d6, néu lumaWeightedFlag true, qua trinh c6 trong s6 tudng minh duoc
goi; néu lumaWeightedFlag false, qua trinh c6 trong s6 két hop duogc goi. Thanh
phan sic 4o duoc quyét dinh bing chromaWeightedFlag.

Déi vai cach thuce hién khac, co ¢ trong sb cho tat ca cac thanh phﬁn duoc
xem xét ddng thoi. Néu mot trong IlumaWeightedFlag hodc
chromaWeightedFlag true, qué trinh c6 trong sb tuong minh duge goi; néu ca
lumaWeightedFlag va chromaWeightedFalg false, qué trinh c6 trong s6 két hop
duoc goi.

Qua trinh c6 trong sb tudng minh d8i v6i khdi chir nhat duge du bao nho st
dung co ché du bao kép, duge thuc hién nhu duge néu dudi day.

Pau vio cho qua trinh nay 1a:

—  Hai bién nCbW va nCbH xac dinh chiéu rong va chiéu cao cia CB hién
tai,

— Hai mang (nCbW)x(nCbH) predSamplesA va predSamplesB,

—  Céc co danh sach dy béo, predListFlagA va predListFlagB,

—  Céc chi sb tham chiéu, refldxA va refldxB,

—  bién cldx x4c dinh chi s6 thanh phﬁn mau,

—  chiéu sau bit miu, bitDepth.
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DAu ra clia qué trinh nay 12 mang (nCbW)x(nCbH) pbSamples cla cac gia tri
mau du béo.

Bién shiftl dugc gan bang Max(2, 14 — bitDepth).

Céc bién log2Wd, 00, o1, w0 va wl dugc dn xuét nhu saus:

—  Néu cldx bang 0 cho cac mau do sang, phuong trinh sau 4p dung:

log2Wd = luma_log2_weight denom + shiftl

w0 = predListFlagA ? LumaWeightL1[refldxA] : LumaWeightLO[refldxA]

w1 = predListFlagB ? LumaWeightL1[refldxB] : LumaWeightL0[refldxB]

00 = (predListFlagA ? Iluma_ offset 1l[refldxA] : luma_offset 10[refldxA]) <<
(Bitbepthy -8

ol = (predListFlagB ? luma_offset 11[refldxB] : luma_offset 10[refldxB]) <<
(BitDepthy — 8)

— Nguoc lai (cIdx khong bang 0 cho cac miu sic d0), phuong trinh sau dp
dung:

log2Wd = ChromaLog2 WeightDenom + shiftl

w0 = predListFlagA ? ChromaWeightL1[refldxA][cldx  — 1]
ChromaWeightLO[refldxA][cIdx — 1]

wl = predListFlagA ? ChromaWeightL1[refldxB][cldx - 1]
ChromaWeightLO[refldxB][cldx — 1]

o0 = (predListFlagA ? ChromaOffsetL1[refldxA][cldx - 1]
ChromaOffsetLO[refldxA][cldx — 1]) << (BitDepthc —8)

ol = (predListFlagB ? ChromaOffsetL1[refldxB][cldx - 1]

ChromaOffsetL0[refldxB][cldx — 1]) << (BitDepthc — 8)

Mau dy bao pbSamples[x][y] v6i x = 0.nCbW — 1 va y = 0.nCbH — 1 dugc
dan xuét nhu sau:

pbSamples[x][y] =  Clip3(0, (1 << bitDepth) — 1,(predSamplesA[x][y] * w0  +
predSamplesB[x][y] * w1 +((00 + o1 + 1) << log2Wd)) >> (log2Wd + 1))

Céc tham s cia dy bao cé trong sb murc 14t c6 thé duge biéu dién dudi dang
tap hop bién, dugc gan cho mdi phén tir ctia danh sach anh tham chibu. Chi sb
ctia phan tir duge ky hiéu thém 1a “7. Cac tham s& nay c6 thé bao gom:

- LumaWeightLO[{]

- luma_offset_10[i] 1a do léch cong sinh dugc ap dung cho gia tri du béo do
sang dé& du bao danh sich 0 nho st dung RefPicList[0][i]. Gid tri cia
luma_ offset 10[i] phai nim trong khoang tir —128 dén 127, bao gdm hai gi4 tri
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d4u mat. Khi luma_weight 10 flag[i] bing 0, luma_offset 10[i] dugc suyra bing
0.

Bién LumaWeight[.O[i] duoc din Xuét bing
(1 << luma log2 weight denom) + delta luma weight 10[i]. Khi

luma_weight 10 flag[i] bing 1, gia tri ctia delta luma weight 10[i] phai nim
trong khodng tor —128 dén 127, bao gdm hai gia tri ddu mut. Khi
luma weight 10 flag[i] bing 0, LumaWeightLO[i] dugc suy ra bing
Hluma_log2_weight_denom_

Qué trinh c6 trong sb két hop dbi véi khdi chit nhat dugc dir béo nhd sir dung
co ché du bao kép, qua trinh sau duge thyc hién nhu duoc néu dudi day.

P4u vao cho qua trinh nay la:

—  Hai bién nCbW va nCbH xéc dinh chiéu rong va chiéu cao ctia CB hién
tai,

— Hai mang (nCbW)x(nCbH) predSamplesL A va predSamplesLB,

—  bién triangleDir x4c dinh huéng phan ving,

' _ bién cldx xéc dinh chi s thanh phin mau.

Dau ra clia qué trinh nay 12 mang (nCbW)x(nCbH) pbSamples cua cic gi tri
mau duy bao. ’

Bién nCbR dugc din xuit nhu sau:

nCbR = (nCbW >nCbH) ? (nCbW/nCbH) : (mCbH/MNCbW)

Bién bitDepth dugc din xuit nhu sau:

—  Néu cIdx bang 0, bitDepth dugc gan bing BitDepthy.

—  Nguoc lai, bitDepth dugc gan bang BitDepthc.

Céc bién shiftl va offset] dugc dan xuit nhu saus:

—  Bién shift] dugc gan bang Max(5, 17 — bitDepth).

—  Bién offset] dugc gan bang 1 << (shiftl —1).

Tuy thudc vao cic gid tri cua triangleDir, wS va cldx, cac mau du bio
pbSamples[x][y] v6i x =0.nCbW — 1 va y = 0.nCbH — 1 dugc dan xuét nhu
saus:

—  Bién wldx dugc din xuét nhu sau:

—  Néu cldx bing 0 va triangleDir bing 0, phuong trinh sau 4p dung:
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wldx = (nCbW > nCbH) ? (Clip3(0, 8, (x/nCbR — y) + 4))

: (Clip3(0, 8, (x — y/nCbR) + 4))

—  Nguoc lai, néu cldx bang 0 va triangleDir bang 1, phuong trinh sau 4p
dung: |

wldx = (nCbW > nCbH) ? (Clip3(0, 8, (nCbH — 1 — x/nCbR —y) + 4))

(Clip3(0, 8, (nCbW — 1 — x — y/nCbR) + 4))

—  Nguoc lai, néu cIdx 16n hon 0 va triangleDir bing 0, phurong trinh sau &p
dung: |

wldx = (nCbW > nCbH) ? (Clip3(0, 4, (x/nCbR — y) +2))

: (Clip3(0, 4, (x — y/nCbR) + 2))

—  Nguoc lai (néu cldx 16n hon 0 va triangleDir bing 1), phuong trinh sau
ap dung:

wldx = (nCbW > nCbH) ? (Clip3(0, 4, (nCbH — 1 — x/nCbR —y) + 2))

(Clip3(0, 4, (nCbW — 1 — x — y/nCbR) + 2))

—  Bién wValue xac dinh trong sb ciia miu du bdo duge din xuét nho str
dung wldx va cldx nhu sau:

wValue = (cldx==0) ? Clip3(0, 8, wldx) : Clip3(0, 8, wldx * 2)

—  Céc gia tri mau du bao dugc dn xuét nhu saus:

pbSamples[x][y] = Clip3(0, (1 << bitDepth) — 1, (predSamplesLA[x][y] * wValue +

predSamplesLB[x][y] * (8 — wValue) + offset1) >> shift1)

D&i véi ché do hinh hoc, qua trinh c6 trong sb két hop d6i véi khdi chir nhat
duoc du bdo nhd st dung co ché du bao kép, qua trinh sau dugc thuc hién nhu
dugc néu dudi day.

P4u vao cho qua trinh nay la:

—  Hai bién nCbW va nCbH xac dinh chiéu rong va chiéu cao ctia CB hién
tai,

— Hai mang (nCbW)x(nCbH) predSamplesL A va predSamplesLB,

—  bién angleldx xé4c dinh chi sb goc clia phan viing hinh hoc,

—  bién distanceldx xac dinh khoang cach idx ctia phin ving hinh hoc,

—  bién cldx xé4c dinh chi sé thanh phin mau.

Déu ra ctia qu4 trinh nay 1a mang (nCbW)x(nCbH) pbSamples ctia cac gia tri
mau du bdo va bién partldx. |

Bién bitDepth dugc din xudt nhu sau:
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—  Néu cldx bing 0, bitDepth duge gan bang BitDepthy.
—  Nguoc lai, bitDepth duge gan bang BitDepthc.
Céc bién shiftl va offsetl dugc din xult nhu saus:
—  Bién shift] dugc gan bang Max(5, 17 — bitDepth).
— Bién offset] duoc gan bang 1 << (shiftl — 1).
- Mang trong sd sampleWeighti [x][y] cho d0 sang va sampleWeightc[x][y]
cho sic d6 v6i x = 0..nCbW — 1 va y = 0.nCbH — 1 duogc dan xuét nhu saus:
Gia tri cua cac bién sau duoc thiét lap:
—  hwRatio duoc gén bing nCbH/nCbW
— displacementX dugc gan bang angleldx
— displacementY dugc gan bang (displacementX + 8)%32
— partldx dugc gan bang angleldx >=13 && angleldx <=2721: 0
—  rho dugc gén bing gi4 tri sau nho st dung cic bang tra ctru duge ky hiéu
1a Dis, dugc xac dinh trong bang 8-12:
rho = (Dis[displacementX]<< 8) + (Dis[displacementY] << 8)
Néu mot trong céc diéu kién sau 13 ding, bién shiftHor duoc gan bang 0:
angleldx % 16 bing 8,
angleldx % 16 khong bﬁng 0 va hwRatio > 1
Nguoc lai, shiftHor dugc gan béng 1.
Néuf shiftHor bing 0, offsetX va offsetY dugc din xuét nhur sau:
offsetX = (256 — nCbW) >> 1,
offsetY = (256 — nCbH) >> 1 + angleldx < 16 ? (distanceldx * nCbH) >> 3 :
—((distanceldx * nCbH) >> 3)
Nguoc lai, néu shiftHor béng 1, offsetX va offsetY dugc dan xuét nhu saus:
offsetX = (256 — nCbW) >> 1 + angleldx < 16 ? (distanceldx * nCbW) >>3 :

—((distanceldx * nCbW) >> 3)
offsetY = (256 — nCbH) >> 1

Bién weightldx va weightldxAbs dugc tinh toan nhd st dung bang tra ciru 9
véi x = 0..nCbW — 1 vay =0..nCbH — 1 nhu sau:
weightldx = (((x + offsetX)<<1) + 1)*Dis[displacementX]
+ (((y + offsetY)<<1) + 1))*Dis[displacementY] — rho.
weightldxAbs = Clip3(0, 26, abs(weightldx)).
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Gia tri cua sampleWeighty[x][y] véi x=0..nCbW —1 va y=0..nCbH -1
dugce gan theo Bang 10 duge ky hiéu 1a GeoFilter:

sampleWeight [x][y] = weightldx <= 0 ? GeoFilter[weightldxAbs] : 8 -
GeoFilter[weightldxAbs]

Gia tri sampleWeightc[x][y] v6i x=0..nCbW — 1 va y = 0.nCbH — 1 dugc
gan nhu sau:

sampleWeightc[x][y] = sampleWeight [(x<< (SubWidthC — 1))][(y<<
(SubHeightC — 1))]

Luu v — Gi4 tri ctia miu sampleWeighty [x][y] ciing ¢4 thé duoc din xuét tir
sampleWeightr[x -shiftX][y-shiftY]. Néu angleldx 16n hon 4 va nho hon 12,
hodc angleldx 16n hon 20 va nhd hon 24, shiftX la tang cia goc tach va shiftY
béng 1, nguoc lai shiftX bing 1 ctia gbc tach va éhiftY 1a cotang cua goc tach.
Néu gia trj tang (resp. cotangent) bang vo cuc, shiftX bing 1 (resp. 0) hoic shift
Y bang 0 (reps. 1).

Céc gi4 tri mau du bdo duge din xut nhu sau véi X dugc ky hiéu 1a L hodc
C véi cldx bing 0 hoic khong bang 0 :

pbSamples[x][y] = partldx ?
Clip3(0, (1 << bitDepth) — 1, (predSamplesLA[x][y] * (8 — sample Weightx[x][y]) +
predSamplesLB[x][y] * sampleWeightx [x][y] + offset]) >> shift1)
: Clip3(0, (1 << bitDepth) - 1,
(predSamplesLA[x][y] * sampleWeightx [x][y] +
predSamplesLB[x][y] * (8 — sampleWeightx[x][y]) + offsetl) >> shiftl)

Bang 5 — Bang tra ctru Dis dé dn xuét khoang cach phan viing hinh hoc.

idx 0 1 2 4 6 7 8 9 10 (12 |14 |15
Disfidx] | 8 8 8 8 4 2 0 2 |4 |-8 |-8 |-8
idx 16 |17 |18 |20 |22 |23 |24 |25 (26 |28 |30 |31
Dis[idx] |-8 |-8 |-8 -8 |4 |-2 |0 2 4 8 8 8

Bang 6- Bang tra ctlru trong sé loc GeoFilter & din xuit cac trong sb loc phan

vung hinh hoc.
idx 0 1 2 3 4 5 6 7 8 9 10 |11 |12 |13
GeoFilter[idx] | 4 4 4 4 5 5 5 5 5 5 5 6 6 6
idx 14 |15 (16 |17 |18 |19 |20 |21 |22 |23 |24 |25 |26
GeoFilter[idx] | 6 6 6 6 7 7 7 7 7 7 7 7 8
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Trong dic td VVC Draft 7 (document JVET-P2001-vE: B. Bross, J. Chen, S.
Liu, Y.- K. Wang, “Versatile Video Coding (Draft 7),” tai li€u d4u ra JVET-
P2001 of the 16th JVET meeting, Geneva, Switzerland; tai liéu nay co trong t€p
tin JVET-P2001-v14: http://phenix.it-
sudparis.eu/jvet/doc_end user/documents/16_Geneva/wgl1/JVET-P2001-
v14.zip), khéi niém tiéu @& anh (PH) dugc dua vao bang cach di chuyén mot
phan cta cic phan tir ci phép ra khéi tidu @& 14t (slice header, SH) dén PH dé
giam phu tai bdo hiéu gly ra bing cach gan cac gia tri bang nhau hoic gidng
nhau cho cdc phin tir ci phép giéng nhau trong mdi SH dugc lién két véi PH.
Nhu dugc néu trong Bang 7, cac phan tir ¢t phép dé didu khién sb lwong 16n nhit
chia c4c tmg vién hop nhét cho ché d6 hop nhit TPM dugc bao hiéu trong PH,
trong d6 cac tham s6 du bdo ¢ trong s6 van & SH nhu duoc thé hién trén Bang 8
va Bang 10. Ngit nghia cua cic phén tir ca phép dugc st dung trong Bang 8 va
Bang 9 dugc md ta dudi diy.

Béng 7 — Ct phap RBSP tiéu dé anh

61/183

picture header rbsp() { Mo ta
non_reference picture flag u(1)
| gdr_pic_flag u(1)
no output of prior pics flag u(1)
if(gdr pic flag)
recovery poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if(sps_poc msb flag) {
ph_poc_msb_present flag u(l)
if(ph_poc msb_present flag)
poc_msb val u(v)
!
if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
!pps max num merge cand minus max num_triangle cand plusl)
pic max num_merge cand_minus_max num_triangle cand ue(v)
rbsp trailing bits()
}

Ngit nghia RBSP tiéu dé anh
PH chira thong tin chung cho tAt ca cac 14t cia anh duogc tao mi dugce lién két

véi PH.
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non_reference picture flag bing 1 x4c dinh anh dugc lién két v6i PH chua
bao git dugce st dung [am anh tham chiéu. non_reference picture flag bang 0
x4c dinh anh duoc lién két véi PH ¢6 thé hoic khong thé dwgc sir dung lam anh
tham chiéu.

gdr pic_flag bing 1 x4c dinh anh dugc lién két véi PH 12 anh 1am m6i gii
ma dan dan (gradual decoding refresh, GDR). gdr_pic_flag bing 0 x4c dinh ring
anh dugc lién _két v6i PH khong phéi 1a anh GDR.

no_output of prior pics flag 4nh hudng d4u ra cla cic anh dugc gidi ma
trude d6 trong bd dém anh dugce gii ma (decoded picture buffer, DPB) sau khi
giai ma anh bat dau cubi video 16p dugce tao ma (coded layer video sequence
start, CLVSS) khong phai 1a anh thir nhat trong dong bit.

recovery _poc_cnt xac dinh diém khoi phuc ctia cac anh duge giai mi theo
thtr tu dAu ra. Néu anh hién tai 12 4nh GDR duoc lién két véi PH va 6 anh picA
di theo 4nh GDR hién tai theo thit ty giai ma trong chudi video 16p dugc tao ma
(coded layer video sequence, CLVS) va ¢6 PicOrderCntVal bang PicOrderCntVal
ctia anh GDR hién tai cdng gia tii cia recovery poc_cnt, anh picA dugce goi la
anh didm khoi phuc. Nguwoc lai, anh thir nhit theo tht tw dau ra cb
PicOrderCntVal 16n hon PicOrderCntVal cua anh hién tai cong gid tri cua
recovery poc_cnt dugc goila énh diém khoi phuc. Anh diém khoi phuc s& khong
ding trude anh GDR hién tai theo thir tur giai ma. Gia tri cua recovery_poc_cnt
phai nim trong khoéang tir 0 dén MaxPicOrderCntLsb — 1, bao gdm hai gia tri

dau maut.
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Luuy 1 —Khi gdr enabled flag bing 1 va PicOrderCntVal ctia &nh hién tai

16n hon hodc bing RpPicOrderCntVal ctia anh GDR dugc lién két, cac anh duge
giai ma hién tai va tiép theo trong thir tur d4u ra dugc so khép chinh xédc véi céc
anh tuong ung dugc tao bing cach bit diu qua trinh gidi ma tir anh diém truy
nhap ngiu nhién ndi ving (intra random access point, IRAP) tru6e do, khi xXuét
hién, dumg trude anh GDR lién két theo thir ty giai ma.
ph_pic_parameter_set_id xac dinh gia tri cla pps_pic_parameter_set id
v6i PPS dang st dung. Gia tri ciia ph_pic_parameter_set id phai nim trong

khoéng tir 0 dén 63, bao gbm hai gia tri du mut.
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Tuong hop dong bit yéu cAu rang gia tri clia Tempéralld cta PH phéi 16n hon
ho#ic bang gia tri ciia Temporalld ctia PPS c¢6 pps_pic_parameter_set_id bing
ph pic_parameter set id.

sps_poc_msb_flag bing 1 x4c dinh ring phin t& cG phép
ph poc msb _cycle present flag xuét hién trong cic PH vién din dén SPS.
sps_poc msb flag bing 0 xac dinh ring phin tr ca phép
ph_poc msb cycle present flag khong xudt hién trong cac PH vién din dén
SPS.

ph poc_msb present flag bing 1 x4c dinh ring phan t¥ ca phap
poc_msb_val xuét hién trong PH. ph_poc_msb present flag bang 0 x4c dinh
rang phin t cd phap poc msb val khong xuét hién trong PH. Khi
vps_independent layer flag[GeneralLayerldx[nuh layer_id]] bang 0 va c6 anh
trong don vi truy nhép (Access Unit, AU) hién tai trong 16p tham chiéu cta 16p
hién tai, gid tri cia ph_poc_msb_present_flag phai bang 0.

poc_msb_val x4c dinh gi4 tri bit c6 trong s6 16n nhét (most significant bit,
MSB) ctia s6 dém thr tw anh (picture order count, POC) clia anh hién tai. Chiéu
dai ctia phén tir cti phap poc_msb_val bang poc_msb_len_minus1 + 1 bit.

sps_triangle enabled flag x4c dinh li€u bu chuyén dong dua trén hinh tam
gidc ¢6 thé duge sir dung cho du béo ngoai. sps_triangle enabled_flag bang 0
xé4c dinh ring ct phap phai bi giéi han sao cho khong phép bu chuyén dong dua
trén hinh tam gidc ndo dugc st dung trong CLVS, va merge_triangle_split_dir,
merge triangle idx0, va merge triangle_idx1 khong xudt hién trong ¢t phap CU
ctia CLVS. sps_triangle enabled flag bing 1 x4c dinh ring bu chuyén dong duwa
trén hinh tam giac c6 thé dugc str dung trong CLVS.

pps_max_num_merge cand minus_max_num_triangle cand_plusl bang 0
xé4c dinh ring pic_max_num merge cand minus _max_num_triangle cand xudt
hién trong cac PH cua cac lat vién ddin dén  PPS.
pps_max_num_merge cand minus max_num_triangle cand plusl 16n hon 0
x4c dinh rdng pic max num_merge cand minus_max_num_triangle_cand

khong xuft hién trong cic PH vién dan dén PPS. Gia tri cua
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pps_max_num_merge_cand_minus_max_num_triangle cand plusl phai nim
trong khoang tir 0 dén MaxNumMergeCand — 1.

pps._max_num_merge cand minus_max_num_triangle cand_plusl bang 0
x4c dinh ring pic_max_num_merge cand_minus_max_num_triangle cand xuét
hiéen trong cac PH cla cac lat vién ddn dén PPS.
pps_max_num_merge_cand_minus_max_num_triangle cand plusl 16n hon 0
x4c dinh ridng pic max num_merge cand minus max num_triangle cand
khong xuit hién trong cac PH vién din dén PPS. Gia tri cula
pps_max_num_merge_cand_minus_max_num_triangle_cand  plusl phii ndm
trong khoang tur 0 dén MaxNumMergeCand — 1.

pic_six_minus_max_num_merge_cand xac dinh s6 lwong 16n nhét cta cac
ung vién MVP hop nhét duge hd tro trong cac 1at duge .Iién két v61 PH duogec trir
@ khoi 6. S6 luong 16n nhit cia cac tmg vien MVP hop nhat,
MaxNumMergeCand dugc dn xuét nhu sau:

MaxNumMergeCand = 6 — picsix_minus_max_num_merge_cand |

Gi4 tri cia MaxNumMergeCand phai nim trong khoang tir 1 dn 6, bao gdm
hai gi4 tri ddu mat. Khi  khong xudt hién, gia tri cla
pic_six_minus_max num_merge_cand dugce suy ra bing
pps_six_minus max num_merge_cand plusl — 1.

Bang 8 — Cu phép tiéu dé 14t chung

slice header() { Mo ta
slice pic order_cnt lsb u(v)
if(subpics_present _flag)
slice_subpic_id u(v)
if(rect slice flag || NumTilesInPic > 1)
slice_address . u(v)
if(Irect slice flag && NumTilesInPic > 1)
num_tiles_in_slice_minusl ue(v)
slice_type ue(v)
if(!pic_rpl_present flag &&((nal_unit_type I= IDR_W_RADL &&
nal unit_type !=

IDR N LP) || sps idr rpl present flag)) {

for((i=0;i<2;it++) {

if(tnum_ref pic lists in sps[i] >0 && !pps_ref pic list sps_idc[i] &&

G == 0 || G == 1 && rpll idx present flag)))
slice_rpl_sps_flag][i] ‘ u(l)

if(slice rpl sps_flag[i]) {

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

i == 0 || (( == 1 && rpll_idx present flag)))
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slice rpl idx[i] u(v)

} else

ref pic list struct(i, num ref pic lists_in_sps[i])

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

if(Itrp_in_slice header flag[i][Rplsldx[i]])

slice poc_Isb It[i][j] u(v)

slice delta poc msb present_flag[i][j] u(l)

if(slice delta poc msb present flag[i][j])

slice delta poc_msb _cycle It[i][j] ue(v)

}

}

}

if(pic_rpl present flag || ((nal_unit_type = IDR W RADL &&
nal unit type =
IDR N LP) || sps idr rpl present flag)) {

if((slice type != 1 && num_ref entries[0][Rplsldx[0]] > 1) ||
(slice type == B && num_ref entries[1][Rplsldx[1]] > 1)) {

num_ref idx_active override flag u(l)

if(num ref idx active override flag)

for(i=0;i <(slice type == B?2:1);i++)

if(num ref entries[i][Rplsldx[i]] > 1)

num ref idx active minusl1[i] ue(v)

}

}

if(slice type = D{

if((pps_weighted pred flag && slice_type == P) ||
(pps weighted bipred flag && slice type == B))

pred weight table()

}

byte alignment()

}

Ngit nghia tiéu d& 14t chung

Khi xuét hién, gia tri ctia phan tir ¢t phép tiéu dé lat slice pic_order cnt Isb
s& gidng nhau trong tt ca cac tiéu dé 14t clia nh dugc tao ma.

Bién CuQpDeltaVal, xac dinh khéc biét gifta tham ) lugng tr 46 sang cho
CU chira cu gp_delta abs va du bdo cta nd, dugc gin bing 0. Cac bién
CuQpOffsetcn, CuQpOffsetcr, va CuQpOfisetewcr, xéc dinh céc gid tri can duoc
str dung khi x4c dinh cac gia tri tuong ung cua cac tham s& wong tir Qp'ce, Qp'cr,
va Qp'cver cho CU chita cu_chroma qp_offset_flag, déu duogc gan bang 0.

slice_pic_order_cnt_Isb xac dinh modulo POC MaxPicOrderCntLsb cho
anh hién tai. Chidu dai cta phdn tr ca phép slice pic_order cnt Isb 13

log2 max pic_order_cnt Isb_minus4 + 4 bit. Gia tri cla
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slice pic_order cnt Isb  phai nim trong khoang tr 0 dén
MaxPicOrderCntLsb — 1, bao gdm hai dau mt.

Khi anh hién tai la anh GDR, bién RpPicOrderCntVal dugce dan xuét nhu sau:

RpPicOrderCntVal = PicOrderCntVal + recovery_poc_cnt.

slice_subpic_id x4c dinh dinh danh &nh thanh phén cta anh thanh phén chra
1at. Néu slice_subpic_id xuét hién, gia tri cia bién SubPicldx dugc din xuét sao
cho SubpicIdList[SubPicldx] bing slice subpic_id. Nguoc lai (slice_subpic_id
khong xuét hién), bién SubPicldx dugc din xudt bing 0. Chifu dai cla
slice_subpic_id, in bits, dugc din xuét nhu sau:

—  Néu sps subpic id signalling present flag bing 1, chidu dai cua
slice_subpic_id bing sps_subpic_id len minusl + 1.

—  Nguoc lai, néu ph_subpic _id_signalling_present flag bing 1, chiéu dai
ctia slice_subpic_id bang ph_subpic_id len_minus1 + 1.

—  Nguoc lai, néu pps_subpic_id_signalling present flag bang 1, chidu dai
cta slice_subpic_id bing pps_subpic_id len minusl + 1.

—  Ngugce lai, chiéu dai cla slice_subpic_id bing
Ceil(Log2 (sps_num_subpics minusl + 1)).

slice_address xac dinh dia chi 14t ctia l1at. Khi khong xuét hién, gia tri cta
slice_address dugc suy ra bing 0.

Néu rect_slice flag bang 0, phuong trinh sau dp dung:

—  Diachi l4t 14 chi s6 6 quét manh.

—  Chidu dai cta slice_address bing Ceil(Log2 (NumTilesInPic)) bit. |

— Gia tri cua slice address phai nidm trong khoang tr 0 dén
NumTilesInPic — 1, bao gém hai gi4 tri dAu mut.

Nguoc lai (rect_slice_flag bang 1), phuong trinh sau 4p dung:

—  Dia chi 14t 1a chi s 14t cta l4t trong anh thanh phin thir SubPicldx.

—  Chidu dai cla slice_address bing
Ceil(Log2(NumSlicesInSubpic[SubPicldx])) bit.

—  Gid tri cua slice address phai nidm trong khoang tir 0 dén
NumSlicesInSubpic[SubPicldx] — 1, bao gbm hai gia tri du mut.

Twong hop dong bit yéu cau rang 4p dung cac rang budc sau:
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—  Néurect_slice_flag bang 0 hodc subpics_present flag bing 0, gié trj clia
slice_address s& khong bang gi4 trj ctia slice_address ctia don vi NAL ¢4 lat dugc
tao ma khéc bit ky ciia anh dugc tao ma twong tu.

—  Nguoc lai, cap gia tri slice_subpic_id va slice_address s€ khong bing
cap gia tri slice_subpic_id va slice_address cua bét ky don vi NAL 14t duge tao
ma khéac cia cung dnh dugc tao ma.

~  Khi rect_slice flag bang 0, cac 14t clia anh s& theo thit tu ting cla cac
gia tri slice_address cua no.

—  Céc hinh dang cia cac 14t cia &nh phai sao cho mdi CTU, khi dugc giai
m3, s& phai ¢ toan by duong bién bén trdi va toan by dudng bién trén gbm dudng
bién anh hodc gdm cac dudng bién ctia (cac) CTU dugce gidi ma trude do.

num_tiles_in_slice_minusl cdng 1, khi xuét hién, x4c dinh sb lugng 6 trong
lat. Gia tri cia num tiles_in slice minusl phai nim trong khoang tir 0 dén
NumTilesInPic — 1, bao gdm hai gia tri ddu mut.

Bién NumCtulnCurrSlice, x4c dinh sé luong CTU trong 14t hién tai, va danh
sach CtbAddrInCurrSlice[i], v6i i nidm trong khoing tr O dén
NumCtulnCurrSlice — 1, bao gém hai gié tri d4u mut, x4c dinh dia chi quét manh
anh cua CTB thtr i trong 14t, dugc din xuat nhu saus:

if(rect_slice flag) {

picLevelSliceldx = SliceSubpicToPicldx[SubPicldx][slice_address]
NumCtulnCurrSlice = NumCtulnSlice[picLevelSliceldx]
for(i = 0; i < NumCtulnCurrSlice; i++)
CtbAddrInCurrSlice[i] = CtbAddrInSlice[picLevelSliceldx][i]
} else {
NumCtulnCurrSlice = 0
for(tileldx = slice_address; tileldx <=
slice_address + num_tiles_in_slice_minusl[i]; tileldx++) {
tileX = tileldx % NumTileColumns
tileY = tileldx/NumTileColumns
for(ctbY = tileRowBd[tileY]; ctbY < tileRowBd[tileY + 1]; ctbY++) {
for(ctbX = tileColBd[tileX]; ctbX < tileColBd[tileX + 1]; ctbX++) {

CtbAddrInCurrSlice[NumCtulnCurrSlice] = ctbY * PicWidthInCtb + ctbX
NumCtulnCurrSlice++
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Céc bién SubPicLeftBoundaryPos, SubPicTopBoundaryPos,

SubPicRightBoundaryPos, va SubPicBotBoundaryPos dugc dan xuét nhu saus:
if(subpic_treated as pic_flag[SubPicldx]) {

V SubPicLeftBoundaryPos = subpic_ctu_top_left_x[SubPicldx] * CtbSizeY
SubPicRightBoundaryPos = Min(pic_width_max_in_luma_samples — 1,
(subpic_ctu_top_left x[SubPicldx] + subpic_width_minusl [SubPicldx] + 1) * CtbSizeY — 1)

SubPicTopBoundaryPos = subpic_ctu_top_left y[SubPicldx] *CtbSizeY SubPicBotBoundaryPos =
Min(pic_height max_in luma samples — 1,
(subpic_ctu_top_left y[SubPicldx] + subpic_height minusl [SubPicldx] + 1) * CtbSizeY — 1

slice_type x4c dinh loai mi cua lat theo Bang 9.

Béng 9 — Lién két tén véi slice_type

slice_type Tén cua slice_type
0 B (B slice)

1 P (P slice)

2 I (I slice)

slice_rpl_sps_flag[i] bang 1 x4c dinh rang danh s4ch &nh tham chiéu i cia
lat hién tai duogc din xuit dva trén mot trong cac cdu trac ca phéap
ref pic list struct(listldx, rplsldx) voi  listldx bing i trong SPS.
slice_rpl_sps_flag[i] bang 0 xac dinh rang danh sach anh tham chiéu i cua lat
hién tai dugc din  xuét dya tén cAu tric cd  phdp
ref pic list_struct(listldx, rplsIdx) véi listldx bing i dugc bao gbm truc tiép
trong cAc tiéu dé 14t cha anh hién tai.

Khi slice rpl sps_flag[i] khong xuét hién, phuong trinh sau 4p dung:

— Néupic_rpl_present flag bang 1, gia trj cua slice_rpl_sps_flag[i] dugc suy
ra bing pic_rpl_sps_flag[i].

— Ngugc lai, néu num ref pic lists in_sps[i] bang 0, gia tri cla

ref pic list sps_flag[i] dugc suy ra bang 0.
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— Ngugc lai, néu num ref pic lists in sps[i] 16n hon 0 va néu
rpll_idx present flag bang 0, gia tri ctia slice_rpl sps_flag[1] dugc suy ra bing
slice rpl_sps_flag[0].

slice_rpl _idx[i] xac dinh chi s6, vio danh sich cta cac chu tric cn phép
ref pic list_struct(listldx, rplsldx) véi listldx bing i dugc bao gdm trong SPS,
clia cu truc ct phap ref pic_list_struct(listldx, rplsIdx) voi listldx bang i dugc
stt dung @ d&n xuét danh sach anh tham chiéu i ctia anh hién tai. Phan t&r ct phép
slice_rpl idx[i] dugc biéu dién boi Ceil(Log2(num_ref pic_lists_in_sps[i])) bit.
Khi khéng xuét hién, gid tri cta slice_rpl_idx[i] dugc suy ra bang 0. Gia tri cia
slice_rpl idx[i] phai nim trong khoang tlr 0 dén num_ref pic lists_in_sps[i] — 1,
bao gbm hai gid tri ddu mat. Khi slice_rpl_sps_flag]i] bing 1 va
num_ref pic lists in_sps[i] bang 1, gid tri cta slice_rpl_idx{i] dugc suy ra bang
0. Khi slice_rpl sps_flag]i] bang 1 va rpll_idx present flag bing 0, gié tri clia
slice rpl idx[1] dugc suy ra bang slice rpl_idx[0].

Bién RplsIdx[i] dugc din xuit nhu sau:

if(pic_rpl_present_flag)

Rplsldx[i] = PicRplsldx[i]
else :

~ Rplsldx[i] = slice_rpl_sps_flag[i] ? slice_rpl_idx[i] : num_ref pic_lists_in_spsil

slice_poc_Isb_It[i][j] x4c dinh gia tri ciia POC modulo MaxPicOrderCntLsb
ctia muc LTRP thtt j trong danh siach anh tham chiéu tht i. Chidu dai cia phan
tir ¢t phap slice_poc_Isb_1t[i][j] bang log2 max_pic order cnt Isb_minus4 + 4
bit.

Bién PocLsbLt[i][j] duoc din xuét nhu sau:

if(pic_rpl_present flag)

PocLsbLt[i][j] = PicPocLsbLt[i][j]
else
PocLsbLt[i][j] = ltrp_in_slice_header flag[i][RplsIdx[i]] ?
slice_poc_lsb_1t[i][j] : rpls_poc_lsb_lt{listldx][RplsIdx[i]][j]
slice_delta_poc_msb_present_flag[i][j] bing 1 xic dinh rang
slice_delta poc_msb_cycle_lt[i][j] xuét hién.
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slice_delta poc msb present flag[i][j] bing 0 xac dinh  ring
slice delta poc msb _cycle It[i]{j] khong xut hién.

Gia st prevTidOPic 13 anh ding trude trong thir ty gidi mi c6 nuh_layer id
gidng nhur 4nh hién tai, ¢6 Temporalld béng 0, va khong phai 1a anh dting dau bo
qua truy nhép ngiu nhién (Random Access Skipped Leading, RASL) hic anh
ding ddu c6 thé giai ma truy nhdp ngin nhién (Random Access Decodable
Leading, RADL). Gia st setOfPrevPocVals 1a tdp hop chira cac tham s sau:

— PicOrderCntVal cua prevTid0OPic,

—  PicOrderCntVal cia mdi anh dugc vién din béi cdc muc trong
RefPicList[0] hodc RefPicList[1] ctia prevTidOPic va c6 nuh_layer id gidng nhu
anh hién tai,

—  PicOrderCntVal ciia mdi anh theo sau prevTidOPic trong thit tu giai ma,
¢6 nuh_layer id giéng nhu anh hién tai, va dimg truéc anh hién tai trong thir tu
giai ma.

Khi pic_rpl present flag bing ¢ va co nhidu hon mot gid tri trong
setOfPrevPocVals ma gia tri moduio MaxPicOrderCntL.sb bérig PocLsbLt[i][j],
gid tri cua slice_delta poc_msb present flag[i][j] phai bang 1.

slice_delta poc_msb_cycle It[i][j] x4c dinh gia tri cla bién FullPocLt[i][j]
nhu sau:

if(pic_rpl _present flag)
FullPocLt[i][j] = PicFullPocLt[i][j]

else {
if§ == 0)
DeltaPocMsbCyclelt[i][j] = delta_poc_msb_cycle It[i][j]
else
DeltaPocMsbCycleLt[i][j] = delta poc msb_cycle It[i][j] +

DeltaPocMsbCycleLt[i][j — 1]
FullPocLt{i][j] = PicOrderCntVal — DeltaPocMsbCycleLt{i][j] * MaxPicOrderCntLsb
—(PicOrderCntVal & (MaxPicOrderCntLsb — 1)) + PocLsbl t[i][j]

¥
Gi4 tri cua slice delta poc_msb_cycle lt[il[j] phai ndm trong khodng tir 0
dém 232~ log2 max_pic_order_ent Isb mirusd =4) ‘hag odm hai gid tri dAu mut. Khi khong

xuét hién, gié tri cta slice_delta_poc_msb_cycle t[i}[j] dugc suy ra bang 0.

70

70/183



53349 71/183

num_ref idx active override flag bing 1 x4c dinh ring phin tir ci phép
num_ref idx active minus1[0] xut hién dbi vé6i cac lat P va B va phén tir ca
phap num_ref idx active minusi[1] xudt hién cho «cic lat B.
num_ref idx_active override flag bang 0 x4c dinh rang cic phdn tir ca phap
num_ref idx_active minus1[0] va num_fef_idx_active_minusl[1] khong xuit
hién. Khi khong xuét hién, gia tri ciia num_ref idx_active_override_flag dugc
suy ra bang 1.

num_ref idx_active_minusl[i] duoc st dung d8 din xudt bién
NumRefldxActive[i] nhu dugc x4c dinh bing phuong trinh 145. Gid tri cua
num_ref idx active minusl[i] phai nim trong khoang tir 0 dén 14, bao gbm hai
gi tri dau mut.

V6i i bing 0 hoic 1, khi &t hién tai la lat B,
num_ref idx active override flag bang 1, va num ref idx active minusl[i]
khong xuét hién, num_ref idx active minus1[i] dugc suy ra bang 0.

Khi lat hién tai la lat P, num_ref idx_active override flag bing 1, va
num_ref idx active minus1[0] khong xuét hién, num_ref idx_active_minus1[0]
duoc suy ra bang 0.

Bién NumRefldxActive[i] dugc dan xudt nhur sau:

for(i=0;1<2;it++) {

if(slice type == B || (slice_type == P && i == 0)){
if(num_ref idx active_override_flag)
NumRefldxActive[i] = num_ref idx_active_minusl1[i] +1 (145)
else {
if(num_ref entries[i][RplsIdx[i]] >=

num_ref idx default active_minusl[i] + 1)
NumRefldxActive[i] = num_ref idx default active_minus1[i] + 1
else
NumRefldxActive[i] = num_ref entries[i][RplsIdx[i]]
}
}else /* slice type == 1 || (slice type == P && 1 =
NumRefldxActive[i] = 0

I

1)*/
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Gié tri cia NumRefldxActive[i] — 1 x4c dinh chi s6 tham chiéu 16n nhat cho
danh sach anh tham chiéu i c6 thé dugc st dung dé giai ma 14t. Khi gia tri cla
NumRefldxActive[i] bang 0, khong chi s6 tham chiéu nao cho danh sich anh
tham chiéu i c6 thé duoc st dung dé giai ma l4t.

Khi 14t hién tai 12 14t P, gid tri cia NumRefIdxActive[0] phai 16n hon 0.

Khi 14t hién tai 13 14t B, cA NumRefldxActive[0] va NumRefldxActive[1]

72/183

phai 16n hon 0.
C1 phap ciac tham s6 dw bio cé trong s6
pred weight table() { Mo ta
luma log2 weight denom ue(v)
if(ChromaArrayType != 0)
delta chroma log2 weight denom se(v)
for(i = 0; i < NumRefldxActive[0]; i++)
luma weight 10 flag[i] u(l)
if(ChromaArrayType != 0)
for(i = 0; i < NumRefldxActive[0]; i++)
chroma weight 10 flag[i] u(l)

for(i = 0; i < NumRefldxActive[0]; i++) {

if(luma_weight 10 flag[i]) {

delta luma_weight 10[i] se(v)

luma offset 10[i] se(v)

}

if(chroma_weight 10 flag[i])

for(G=0;7<2;j++H) {

delta_chroma_weight 10[i][]] se(v)
delta chroma_ offset 10[i][j] se(v)
}
}
if(slice type == B){
for(i = 0; i < NumRefldxActive[l]; i++)
luma weight 11 flag[i] u(l)
if(ChromaArrayType != 0)
for(i = 0; i <NumRefldxActive[1]; i++)
chroma weight 11 flag[i] u(1)

for(i = 0; i < NumRefldxActive[1]; i++) {

if(luma_weight 11 _flag[i]) {

delta luma weight 11]i] se(v)

luma_offset 11i] se(v)

}

if(chroma weight 11 flag[i])

for(G=0;j<2;j+H) { .

delta chroma_ weight 11[i][j] se(v)

delta chroma_offset 11[i][j] se(v)

}
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Ngit nghia cac tham s6 du béo co trong sb

luma log2 weight denom la 16garit co s6 2 ciia mAu sb cho tit ca cac hé sb
trong sb do sang. Gi4 tri ciia luma log2_ weight_denom phai nim trong khoang
tir 0 dén 7, bao gbm hai gié tri diu mat.

delta_chroma_log2 weight_denom 1 hiéu s§ cua 16garit co s6 2 clia miu
s6 cho tAt ca cac hé sb trong sb sic do. Khi delta_chroma log2_weight_denom
khong xuét hién, dugc suy ra bang 0.

Bién Chromal.og2WeightDenom duoc din Xuét bang
luma log2 weight denom + delta_chroma log2 weight denom va gia tri phai
nim trong khoang tir 0 dén 7, bao gdm hai gia tri dau mut.

luma weight 10 flag][i] bing 1 xéac dinh rdng cac hé sb trong sb cho thanh
phin d6 sang du bédo danh sich 0 st dung RefPi.cList[O][i] xuit hién.
luma weight 10 flag[i] bing 0 x4c dinh ring these cac hé sé trong sb khong xuét
hién.

chroma_weight 10 flag[i] bang 1 x4c dinh rang céc hé s trong sb cho céac
gi4 tri du bao séc do dy béo danh sich 0 st dung RefPicList[0][i] xuat hién.
chroma_weight 10 flag]i] bing 0 xac dinh rang cac hé s§ trong s6 nay khong
xuét hién. Khi chroma weight 10_flag[i] khong xuét hién, duoc suy ra bang 0.

delta_luma_weight 10[i] 1a hiu sb ctia hé sb trong sb duoc ap dung cho gia
ti du bao d6 sang dé du bao danh sach 0 nho sir dung RefPicList[0][i].

Bién LumaWeightLO[i] dugc dan xuét bing
(1 << luma log2 weight denom) + delta luma weight 10[i]. Khi
luma weight 10 flag[i] bang 1, gia tri ctia delta luma weight 10[i] phai nam
trong khoang tir —128 dén 127, bao gdm hai giad tri ddu mut. Khi
luma weight 10 flag[i] bing 0, LumaWeightLO[i] dugc suy ra bang
2luma log2 weight denom.

luma_offset 10[i] 1a do 1éch cdng sinh dugc 4p dung cho gid tri du bao dd
sang dé du bao danh sich 0 nhd s dung RefPicList[0][i]. Gi4d tri cta
luma_ offset 10[i] phai nim trong khoang tir =128 dén 127, bao gdm hai gia tri
d4u mut. Khi luma_weight 10 flag[i] bing 0, luma_offset 10[i] dugc suy ra
bang 0.
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delta_chroma weight 10[i][j] 1a hiéu s& ctia hé sb trong sé dugc p dung cho
céc gid tri du bao sic do dé dir bao danh sach 0 nhd sir dung RefPicList[0][i] v6i
j bing 0 v&i Cb va j bang 1 véi Cr.

Bién ChromaWeightLO[i][j] dugce “dan xuét bing
(1 << ChromaLog2WeightDenom)+  delta chroma weight 10[i][j]. Khi
chroma_weight 10_flag[i] bing 1, gié trj ctia delta_chroma_weight_10[i][j] phai
nim trong khoang tr —128 dén 127, bao gbm hai gia tri dau muat. Khi
chroma weight 10 flag[i] bing 0, ChromaWeightLO[i][j] dwuoc suy ra bing
2Chromal.og2 WeightDenom. |

delta_chroma_offset I0[i][j] 14 hiéu s cia d léch cong sinh duge 4p dung
cho céc gi4 tri du bao séc do dé dyu bdo danh sach 0 nho st dung RefPicList[0][1]
v6i j bang 0 d6i v6i Cb va j bang 1 dbi véi Cr.

Bién ChromaOffsetLO[i][j] dugc din xudt nhir sau:

ChromaOffsetLO0[i][j] = Clip3(—128, 127,

(128 + delta_chroma_offset 10[i][j] —
((128 * ChromaWeightLO[i][j]) >> Chromalog2WeightDenom)))

Gié4 tri cua delta chroma offset 10[i]{j] phai nim trong khoang tir —4 * 128
dén 4 * 127, bao gdm hai gia tri ddu mut. Khi chroma_weight 10_flag][i] bang 0,
ChromaOffsetLO0[i][j] dugc suy ra bang 0.

luma weight 11 flag[i], chroma_weight 11 flag][i],
delta luma weight 11[i], luma offset 11[i], delta chroma weight 11[i][j], va
delta_chroma_offset 11[i][j] c¢6 cung ngit nghia véi luma_weight 10_flag[i],
chroma weight 10 flag[i], delta luma weight 10[i], luma_offset 10[i],
delta chroma weight 10[i][j] va delta_chroma_offset_l.o [1][j], mét cach 1an luot,
vé6i 10, L0, danh sach 0 va List0 dugc thay thé bang 11, L1, list 1 va Listl, mot
céch 1an luot.

Bién sumWeightLOFlags dugc dan xudt bing tong cua
luma weight 10 flag[i] + 2 * chroma_weight 10_flag][i], vai
i=0..NumRefldxActive[0] — 1.
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Khislice_type bang B, bién sumWeightL 1Flags dugc din xuét bing tbng cta
luma weight 11 flag[i] + 2 * chroma weight 11_flag[i], voi i =
0..NumRefldxActive[1] — 1.

Tuong hop dong bit yéu ciu ring, khi slice_type bing P, sumWeightL0Flags
nho hon hodc bing 24 va khi slice_type bang B, tong ciia sumWeightL.0Flags va
sumWeightL 1Flags nho hon hozc bang 24.

Ngit nghia cdu truc danh séch anh tham chiéu

C4u triic ca phap ref pic list_struct(listldx, rplsIdx) cé thé xuét hién trong
SPS hoic trong tiéu d& lat. Ty thudc lidu chu tric ca phap c6 duge bao gdm
trong tiéu dé 14t hodc SPS, phwong trinh sau 4p dung: |

— Néu xuét hién trong tiéu d& 14, cdu tric ci phap
ref pic list struct(listldx, rplsldx) x4c dinh danh sach dnh tham chiéu listldx ctia
anh hién tai (dnh chira 14t).

— Nguoc lai (xuit hién trong SPS), chu tric cG phap
ref pic list struct(listldx, rplsIdx) xdc dinh Ung vién cho danh sich anh tham
chiéu listIdx, va cum tir “anh hién tai” trong ngit nghia nay dugc xé4c dinh trong
ph?m con lai cia ménh d@ nay dé cép dén mdi anh ma 1) c6 mot hoic nhiéu l4t
chiraref pic list idx[listldx] bang chi s6 vao danh sich ciia cac cAu triic ¢t phap
ref pic_list_struct(listldx, rplsldx) dugc bao g6m trong SPS, va 2) trong chudi
video dugc tao ma (Coded Video Sequence, CVS) dé cap dén SPS.

num ref entries[listldx][rpisIdx] x4c dinh sé lugng muc trong cdu tric ¢l
phéap ref pic list struct(listldx, rplsldx). Gia tri cla
num_ref entries[listldx][rplsIdx] phai nim trong khoang tir 0 dén
MaxDecPicBuffMinus] + 14, bao gdm hai gi tri ¢iu mat.

ltrp in_ slice header flag[listIdx][rplsIdx] bing 0 xac dinh ring cac POC
LSB ciia cac muc LTRP trong ciu tric ¢t phap ref pic_list_struct(listldx, rplsIdx)
xudt hién trong cdu tric cu phap ref pic list struct(listldx, rplsIdx).
Itrp _in_slice_header flagflistldx][rplsIdx] bang 1 x4c dinh ring cac POC LSB

clia cac muc anh tham chiéu dai han (Long-Term Reference Picture, LTRP) trong
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cAu tric ca phép ref pic list_struct(listldx, rplsIdx) khong xuét hién trong ciu
trac c phap ref pic list struct(listldx, rplsldx).

inter layer ref pic flag[listldx][rplsIdx][i] bing 1 xé4c dinh ring muc thi i
trong cAu triic ¢t phap ref pic_list_struct(listldx, rplsIdx) 12 muyc anh tham chiéu
ngoai 16p (Inter-Layer Reference Picture, ILRP).
inter layer ref pic flag[listIdx][rplsIdx][i] bing 0 x4c dinh ring muc thir i trong
chu tric ch phéap ref pic list struct(listldx, rplsIdx) khong phéi la myc ILRP.
Khi khong xudt hién, gia tri cia inter layer ref pic_flag[listldx][rplsIdx][i]
duoc suy ra bang 0.

st_ref _pic_flag[listldx][rplsIdx][i] bang 1 x4c dinh rang muc thir i trong cdu
trac cu phap ref pic list struct(listldx, rplsIdx) 1a  muyc  STRP.
st ref pic_flag[listldx][rplsIdx][i] béng 0 x4c dinh ring muc th{ i trong cAu tric
ci  phap ref pic list struct(listldx, rplsldx) 1 muc LTRP. Khi
inter layer ref pic flag[listldx][rplsIdx][i] bang 0 va
st_ref pic_flag[listldx][rplsIdx][i] = khong xuat hién, g4 tri cla
st_ref pic_flag[listldx][rplsIdx][i] dugc suy ra bang 1.

Bién NumLtrpEntries[listIdx][rplsIdx] dugc dan xuét nhu sau:

for(i = 0, NumLtrpEntries[listldx][rplsIdx] = 0; i < num_ref_entries[listldx][rplsldx]; i++)

if(tinter_layer ref pic_flag[listldx][rplsldx][i] && !st ref pic_flag[listldx][rplsldx

16D
NumLtrpEntries[listldx][rplsIdx]++
abs_delta_poc_st[listldx][rplsIdx][i] x4c dinh gid tri cla bién
AbsDeltaPocSt[listldx][rplsIdx][i] nhu sau:
if(sps_weighted pred flag || sps_weighted bipred flag)
AbsDeltaPocSt[listldx][rplsIdx][i] = abs_delta_poc_st[listldx][rplsIdx][i]
else

AbsDeltaPocSt[listldx][rplsIdx][i] = abs_delta_poc_st[listldx][rplsIdx][i] + 1
Gi4 tri cia abs_delta_poc_st[listldx][rplsIdx][i] phai nim trong khoang tir 0
dn 215 — 1, bao gdm hai gia tri dau mut.
strp_entry sign flag[listldx][rplsIdx][i] béng 1 x4c dinh ring muc th i trong
chu tric ¢t phap ref pic_list struct(listldx, rplsIdx) c6 gia tri 16n hon hodc bing
0. strp_entry _sign flag[listldx][rplsIdx][i] bing 0 xé4c dinh ring muyc thit i trong
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cAu tric ch phép ref pic list struct(listldx, rplsIdx) c¢6 gia tri nhé hon 0. Khi
khong xuét hién, gia trj ciia strp_entry_sign_flag[listIdx][rplsIdx][i] dugc suy ra
bang 1.

Danh sach DeltaPocValSt[listIdx][rplsIdx] dugc dén xuét nhu sau:

for(i=0; i <num_ref entries[listldx][rplsldx]; i++)

if(tinter layer ref pic_ flag[listldx][rplsldx][i] && st_ref pic_flag[listldx][rplsldx]

[iD

DeltaPocValSt[listIdx][rplsIdx][i] = (strp_entry_sign_flag[listldx][rplsIdx][i]) ?
AbsDeltaPocSt[listIdx][rplsIdx][i] : 0 — AbsDeltaPocSt{listIdx][rplsIdx][i]

rpls_poc_lIsb_Itflistldx][rplsldx][i] x4c dinh gid tri cia modulo POC
MaxPicOrderCntLsb ciia anh duge vién din béi muc thir i trong cu tric ci phap
ref pic list_struct(listldx, rplsIdx). Chidu dai ctia phin t& ct phép
rpls_poc lsb_It[listldx][rplsIdx][i] | bang
log2 max_pic_order cnt Isb_minus4 + 4 bit.

ilrp_idx[listldx][rplsldx][i] x4c dinh chi s8, dén danh sach clia c4c 16p tham
chidu truc tiép, cia ILRP cia muc tht i trong cdu tric cu phap
ref pic list struct(listldx, rplsIdx). Gia tri cua ilrp_idx[listldx][rplsIdx][i] phai
nim trong | khoéng tir 0 dén
NumDirectRefLayers[GeneralLayerIdx[nuh_layer_id]] — 1, bao gdm hai gia tri
dau mut.

Do véy, céc co ché khac nhau c6 thé dugc sir dung dé co thé didu khién cac
ché d6 hop nhit GEO/TPM phu thudc liéu WP dugc 4p dung cho cac anh tham
chiéu trong do céc khdi tham chiéu PO va P1 duoc Iéy tir do, tc la:

- Di chuyén cac tham s& WP duogc liét ké trong Bang 14 tir SH sang PH;

- Di chuyén lai cac tham s6 GEO/TPM tir PH sang SH;

- Thay ddi cac ngit nghia ciia MaxNumTriangleMergeCand, tirc 1a, bing
cach gan MaxNumTriangleMergeCand bang 0 hodc 1 cho c4c lat nay khi cac
anh tham chiéu c6 WP ¢6 thé duge sit dung (chéng han, trong 4o it nhét méot
trong cac co lumaWeightedFlag bang true).

Dbi v6i ché dd hop nhit TPM, cac khéi tham chiéu 14y Jam vi du PC va P1
duge ky hiéu 1a 710 va 720 trén Fig. 7, mot cch 1in lugt. Déi v6i ché dd hop
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nhét GEO, céc khéi tham chiéu 1dy 13m vi du PO va P1 dwgc ky hiéu 12 810 va
820 trén Fig.8, mot cach 1an hrt.

Do véy, céc co ché khac nhau cé thé duge st dung dé c6 thé didu khién cic
ché do hop nhit GEO/TPM phu thude vao viée liéu WP duge ap dung cho céc
anh tham chiéu trong d6 c4c khéi tham chiéu PO va P1 dugc 14y tir do, tire 1a:

- Di chuyén céc tham s WP dugc liét ké trong Bang 14 tir SH dén PH;

- Di chuyén lai cac tham s6 GEQ/TPM tir PH sang SH;

- Thay dbi cac ngit nghia cia MaxNumTriangleMergeCand, tiic 13, bing
cach gan MaxNumTriangleMergeCand bing 0 hodc 1 cho céc 14t nay khi cac
anh tham chiéu c6 WP ¢6 thé duoc st dung (ching han, trong 46 it nhit mot
trong cdc c& lumaWeightedFlag bang true).

Dbi v6i ché do hop nhat TPM, cac khébi tham chiéu 14y 1am vi du PO va P1
duge k¥ hicu 1a 710 va 720 trén Fig.7, mét cach Idn lugt. D& v6i ché @0 hop
nhét GEO, céc khdi tham chiéu 14y 1am vi dg PO va P1 dugc ky hiéu 1a 810 va
820 trén Fig.8, mot cach 14n luot.

Theo phuong an thuc hién, kht céc tham s0 WP va viée kich hoat céc ché db
phi chir nhat (chéng han, GEO va TPM) dugc bao hidu trong ti€u d@ anh, ctt phap
sau ¢6 thé dugce st dung, nhu dugc thé hién trén bang dudi day:

Béng Ct phép tiéu dé anh RBSP

picture header rbsp() { Mo ta
non_reference picture flag u(l)
gdr pic flag u(l)
no_output_of prior_pics_flag u(1)
if(gdr pic flag)
recovery_poc_cnt ue(v)
ph pic parameter set id ' ue(v)
if(sps poc msb flag) {
ph poc _msb present flag u(l)
if(ph_poc msb present flag)
poc_msb_val w(v)
}
pic_rpl present flag u(1}
if(pic_rpl present flag) { '
for(i=0;i<2;i++) {
iflnum_ref pic lists_in_sps[i] >0 && !pps_ref pic_iist_sps_ide[i] &&
G == 0 || (== 1 && rpil idx present flag)))
pic_rpl sps_flag[i] u(1)
if(pic_rpl sps flag[i}) {
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if(num_ref pic lists in_sps[i]>1 && .
G == 0 || (i == 1 && 1pll idx present flag)))

pic_rpl_idx[i] u(v)

} else

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

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

if(ltrp_in_slice header ﬂag[l][RplsIdx[l]])

pic_poc_Isb_It[i][j] u(v)
pic_delta poc msb_present flag[i][j] u(l)
if(pic_delta poc_msb_present_flag[i][j])

pic delta poc_msb_cycle It[i][j] , ue(v)

}
}
}
if((pps_weighted pred flag && slice_type == P) ||
(pps_weighted bipred flag && slice type == B))

pred weight table()

if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
'pps_max_num_merge_cand_minus_max_num_triangle_cand plusl &&
WPDisabled)

pic_ max num_merge cand_minus_max num_triangle cand ue(v)

rbsp trailing bits()

}

Bién WPDisabled dugc gan bing 1 khi tit ca cac gia tri cla
luma_weight 10 _flag[i], chroma weight 10_flag[i], luma weight 11_{flag[j] va
chroma weight 11 flag[j] dugc gan bing 0, gia tri cua i =0
NumRefIdxActive[0]; va gia tri cta j=0.. NumRefldxActive[1]; ngugc lai, gia
tri cia WPDisabled dugc gén bing 0.

Khi bién WPDisabled dwgc gan bing 0, gid ti cua
pic_max _num merge cand_minus_max_num_triangle cand dugc gan bang
MaxNumMergeCand. -

Trong vi du, bdo hiéu cac tham sé WP va viéc kich hoat céc ché d6 phi chit
nhét (ching han, GEO va TPM) dugc thuc hién trong tiéu d& l4t. Cu phap ldy

lam vi du dugc néu trong bang dudi day:

slice header() { Mo ta
slice pic_parameter_set id R ue(v)
if(rect slice flag || NumbBricksInPic > 1)
slice address u(v)
if(frect slice flag && !single brick per slice flag)
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num bricks in slice minusl ue(v)
non_reference picture flag u(1)
slice_type ue(v)
if(separate colour plane flag==1)
colour plane id u(2)
slice_pic_order cnt Isb u(v)
if(nal unit type == GDR NUT)
recovery poc_cnt ue(v)
if(nal unit type == IDR W RADL || nal unit type == IDR_N_LP ||
nal unit type == CRA NUT || NalUnitType == GDR NUT)
no output of prior pics flag u(l)
if(output_flag present flag)
pic_output flag u(1)
if((nal_unit type !'= IDR W RADL && nal unit type != IDR N_LP)
I
sps_idr rpl present flag) {
for(i=0;1<2; i++) {
if(num_ref pic lists in sps[i] >0 && !pps ref pic list sps idc[i] &&
i == 0 || G == 1 && rpll idx present flag)))
ref pic_list sps_flag[i] u(l)
if(ref pic list sps flag[i]) {
if(num ref pic lists in sps[i]>1 && ,
i == 0]] G == 1 && rpll idx present flag)))
ref pic list idx[i] u(v)
} else
ref pic list struct(i, num ref pic lists in sps[i])
for(j = 0; ] < NumLtrpEntries[i][Rplsldx[i]]; j+1) {
if(Itrp_in_slice header flag[i][RplsIdx[i]])
slice_poc _Isb It[i][j] u(v)
delta_poc_msb_present flag[i][j] u(1)
if(delta poc msb present flag[i][j])
delta poc_msb_cycle 1t[i][j] ue(v)
}
}
if((slice type != 1 && num ref entries[0][Rplsldx[0]]>1) ||
(slice type == B && num ref entries[1][Rplsldx[1]] > 1)) {
num ref idx active override flag u(l)
if(tnum_ref idx active override flag)
for((i=0;i<(slice type == B?2:1);it+t)
if(num ref entries[i][RplsIdx[i]] > 1)
num_ref idx active minusl[i] ue(v)
}
}
if(partition constraints override enabled flag) {
_partition_constraints override flag ue(v)
if(partition_constraints_override flag) {
slice log2 diff min_qt min_cb _luma ue(v)
slice max_mtt hierarchy depth luma ue(v)
if(slice max mtt hierarchy depth luma !=0)
slice log2 diff max bt min qt luma ue(v)
slice log2 diff max tt min_gt luma ue(v)

}

if(slice type==1 && qtbtt dual tree intra flag) {

80



53349 81/183

slice log2 diff min gt min _cb_chroma ue(v)
slice max mtt hierarchy depth chroma ue(v)
if(slice max mtt hierarchy depth chroma !=0)
slice log2 diff max bt min qt chroma ue(v)
slice_log2 diff max_tt min_qt_chroma ue(v)
;
}
}
}
if (slice type = D {
if(sps temporal mvp enabled flag && !pps temporal mvp enabled idc)
slice_temporal mvp_enabled flag u(1)
if(slice type == B && !pps mvd 11 zero idc)
mvd 11 _zero flag u(1)
if(cabac_init present flag)
cabac_init flag u()
if(slice temporal mvp enabled flag) {
if(slice type == B && !pps collocated from 10 idc)
collocated from 10 flag - u(1)
if((collocated from 10 flag && NumRefldxActive[0]>1) ||
(‘collocated from 10 flag && NumRefldxActive[l]> 1}}
collocated ref idx ue(v)
}
if((pps_weighted pred flag && slice type == P} |]
(pps_weighted bipred flag && slice type == B))
slice weighted pred flag u(1)

if (slice weighted pred flag)

pred weight table()

if(!pps six minus max num merge cand plusl)

six_minus max num_merge cand ue(v)

if(sps_affine enabled flag &&
'pps_five minus max num_subblock merge cand plusl)

five minus max num_subblock merge cand ue(v)
if(sps _fpel mmvd enabled flag)

slice fpel mmvd enabled flag u(l)
if(sps _bdof dmvr slice present flag)

slice disable bdof dmvr flag u(1)

if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
'pps_max_num_merge cand minus max num_triangle cand minusl &&
WPDisabled) {

max_num_merge cand minus_max num_triangle cand ue(v)
}
}
if (sps_ibc_enabled flag)
slice six minus max num_ibc merge cand ue(v)
if(sps_joint cber enabled flag)
slice_joint cber _sign flag , u(l)
slice_gp_delta se(v)
if(pps slice chroma qp offsets present flag) {
slice_cb_gp_offset se(v)
slice cr_gqp_offset ' se(v)
if(sps_joint cber enabled flag)
slice joint cber gp offset se(v)
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}

if(sps_sao_enabled ﬂég){

slice sao luma flag u(1)
if(ChromaArrayType != 0)
slice sao _chroma flag u(l)
}
if(sps_alf enabled flag) {
slice_alf enabled flag u(l)
if(slice_alf enabled flag) {
slice num_alf aps ids luma u(3)
for(i=0;i < slice num alf aps ids luma; i++) )
slice alf aps id lumali] u(3)
if(ChromaArrayType != 0)
slice alf chroma idc u(2)
if(slice alf chroma idc)
slice alf aps id chroma u(3)
}
i
if (!pps_dep quant enabled flag)
dep quant enabled flag u(l)
if(!dep quant enabled flag)
sign_data_hiding_enabled_flag u(1)
if(deblocking filter override enabled flag)
deblocking_filter_override_flag u(l)
if(deblocking filter override flag) {
slice_deblocking filter disabled flag u(l)
if(Islice _deblocking filter disabled {lag) {
slice beta offset div2 se(v)
slice tc offset div2 se(v)
}
}
if(sps_lmcs_enabled flag) {
slice_lmecs_enabled_flag u(1)
if(slice_lmcs_enabled flag) {
slice lmes_aps_id (2)
if(ChromaArray Type != 0)
slice_chroma_residual_scale flag u(l)
}
}
if(sps scaling list enabled flag) {
slice scaling list present flag u{l)
if(slice scaling list present flag)
slice scaling list aps id u(3)
}
if{entry point offsets present flag && MNumEntryPoinis > 0} {
offset len minusl ue(v)
" for(i = 0; i < NumEntryPoints; i++)
entry point offset minusl1[i] u(v)
}
if(slice header extension present flag) {
slice header extension length ue(v)
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for(i=0; i <slice header extension length; i++)

slice header extemsion data byte[i] u(8)

}

byte alignment()

}

Bién WPDisabled dugc gin bang 1 khi tit ca cic gid tri cua
luma weight 10 flag[i], chroma weight 10 flag[i], luma weight 11 flag][j]
and chroma weight 11 flag[j] dugc gén bing 0, gid tri cia i =0
NumRefldxActive[0]; va gia tri cia j=0.. NumRefldxActive[1]; nguge lai, gid
tri ciia WPDisabled dugc gan bing 0.

Khi bién WPDisabled dugc gin bing 0, gia tri cuoa
max_num_merge cand minus_max num triangle cand dwgc gin bing
MaxNumMergeCand

Theo phuong 4n thuc hién duge bdc 10 trén day, céc tham s6 du béo ¢6 trong
s6 c6 thé dugce bao hiéu trong ti€u d@ anh hoac trong ti€u dé 1at.

Trong vi dy, viéc x4c dinh liéu TPM hodc GEO dugc kich hoat dugce thuc

~ hién khi xem xét danh sach anh tham chiéu ma khdi c6 thé st dung cho du béo

¢6 trong sb phi chit nhat. Khi danh sach hop nhét cho khéi chtra cac phan tir tir

~ chi mdt danh séch anh tham chiéu k, gié tri ctia bién WPDisabled [k] x4c dinh

lidu ché d hop nhét ndy c¢6 duoc kich hoat hay khéng.

Trong vi dy, danh sach hop nhét cho ché d du bao ngoai phi chit nhat duoc
tao theo cach sao cho né chira chi cac phin tir ma dy béo c6 trong sé khong dugc
kich hoat.

Phén md ta minh hoa vi du nay:

Pau vio cho qua trinh nay 1a:

— Vi tri d0 sang (xCb, yCb) ciia mau trén bén trai ctia CB d6 sang hién tai
s0 v6i mau d6 séng trén bén trai cia 4nh hién tai,

—  bién cbWidth x4c dinh chiéu rong ctia CB hién tai trong cdc miu d6 sang,

—  bién cbHeight x4c dinh chiéu cao ciia CB hién tai trong cdc mau d6 sang.

Céc d4u ra ctia qua trinh nay nhu sau, v6i X bang 0 hodc 1:

— céac cO khad dung availableFlagAo, availableFlagAi, availableFlagBo,

availableFlagB; va availableFlagB> ctia cdc CU lén cén,
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— cic chi s§ tham chiéu refldxLXAo, refldxLXA1, refldxLXBo,
refldxI.XB; va refldxLXB; ctia cac CU lan cén,

— cac c0 st dung danh sich du bdo predFlagl.XA,, predFlagl XA;,
predFlagl. XBo, predFlagl. XB; va predFlagl. XB> cta cic CU lan cén,

—  c4c vecto chuyén dong c6 d6 chinh xdc miu phén sb 1/16 mvLXA,,
- mvLXA;, mvLXBo, mvLXB1 va mvLXB:> cua cac CU lan cén,

—  céc chi sb loc noi suy nira mau hpellfldxAo, hpellfldxA1, hpellfldxBo,
hpellfldxB1, va hpellfldxB,,

— chc chi sb trong s6 du bao kép bewldxAo, bewldxAi, bewldxBo,
bewldxBj, va bewldxBo.

Pé din xult availableFlagB1, refldxI. XB;, predFlagLXB;, mvLXBi,
hpellfldxB; va bewldxB1 phuong trinh sau 4p dung:

— Vi tri ¢ sdng (xNbB1, yNbB1) bén trong khéi ma d6 séng lan c4n dugc
g4n bang (ng +cbWidth— 1, yCb— 1).

—  Quéatrinh din xuét d6i vdi tinh kha dung khéi 1an can nhu duge néu trong
ménh d8 6.4.4 duoc goi vdi vi tri d6 sang hién tai (xCurr, yCurr) dugc gan bing
(xCb, yCb), vi tri d§ séng 1an cén (xNbB1, yNbB1), checkPredModeY dugc gan
bang TRUE, va cldx duoc gan bang 0 1am dau vao, va dau ra dugc gan bang cd
tinh kha dung cua khéi availableB;.

— Cac bién availableFlagB;, refldxLXB;, predFlagLXBi, mvLXBi,
hpellfldxB; va bewldxB; dugc dan xuét nhur saus:

— Néu availableB; bing FALSE, availableFlagB1 dugc gén bang 0, c4 hai
thanh phin ciia mvLXB; dugc gan bang 0, refldxLXB dugc gén bang —1 va
predFlagLXB; dugc gan bing 0, véi X bing 0 hodc 1, hpellfldxB; duge gan
bang 0, va bewIdxB; dugc gan bing 0.

—  Nguoc lai, availableFlagB dugc gan bang 1 va thuc hién cc phép gan
sau:

mvLXB; = MvLX[xNbB1][yNbB1] (501)

refldxLXB1 = RefldxLX[xNbB1][yNbB;] (502)

predFlagl. XB1 = PredFlagl. X[xNNbB1][yNbB:]

(503)
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hpelIfldxB; = HpelIfldx[xNbB;][yNbBi]  (504)

bewldxB1 = Bewldx[xNbB1][yNbB1] (505)

D& din xuét availableFlagA;, refldxLXA;, predFlagLXAi, mvLXAj,
hpellfldxA va bewldxA; phuong trinh sau 4p dung:

— Vi tri d6 sang (xNbA1, yNbA1) bén trong CB d6 sdng lan cén dugc gan
bang (xCb — 1, yCb + cbHeight — 1).

—  Quétrinh d4n xut d6i v&i tinh kha dung khdi 1an c4n nhu duge néu trong
ménh dé 6.4.4 duge goi voi vi tri d6 sang hién tai (xCurr, yCurr) duge gén béng
(xCb, yCb). vi tri d) séng 1an cén (xXNbA1, yNbA.), checkPredModeY dugc gan
bing TRUE, va cldx duoc gan bang 0 1am cac ddu vao, va dau ra duge gén bang
cd tinh kha dung cta khéi availableA;.

—  Céc bién availableF lagA1, refldxI.XAi, predFlaglXAi, mvLXA;,
hpellfldxA; va bewldxA1 duge din xuét nhu sau:

—  Néu mdt hoic nhiu didu kién sau 13 ding, availableFlagA, dugc gan
béng 0, ca hai thanh phén cia mvLXA; dugc gan béng 0, refldxLXA; .duc;c gan
bing —1 va predFlaglL. XA dugc gén bang 0, v6i X bang 0 hoic 1, hpellfldxA,
duge gan bang 0, va bewldxA; duoc gan bang 0:

— availableA; bang FALSE.

— availableB; bang TRUE va cic vi tri d6 sing (xNbAi, yNbA;) va
(xNbB1, yNbB1) ¢6 cdc MV gidng nhau va cac chi sé tham chiéu gidng nhau.

—  WPDisabledX[RefldxL.X[xNbA1][yNbA:]] dugc gén bing 0 va ché do
hop nhét 12 phi chit nhét (ching han, cd tam gidc dugc gén bang 1 cho khéi & vi
tri 3§ sang hién tai (xCurr, yCurr))

—  WPDisabledX[RefldxL X[xNbB1][yNbB1]] dugc gén bing 0 va ché do
hop nhét 12 phi chit nhat (chng han, c& tam gidc dugc gén bang 1 cho khéi & vi
tri d9 sang hién tai (xCurr, yCurr))

—  Nguoc lai, availableFlagA dugc gan bang 1 va thuc hién céc phép gén
sau:

mvLXA1 = MVLX[xNbA1][yNbA] (506)

refldxL. XA = RefldxLX[xNbA1][yNbA1] (507)

predFlagl. XA = PredFlagl X[xNbA1][yNbA1] (508)
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hpellfldxA1 = HpelIfIdx[xNbA][yNbA1]  (509)

bewldxA1 = Bewldx[xNbA1][yNbA] (510)

Pé din xult availableFlagBo, refldxi.XBo, predFlagl.XBo, mvLXBo,
hpellfldxBo va bewldxBo phuong trinh sau 4p dung: ,

- Vitri 6 sang (xNbBo, yNbBo) bén trong CB d) sang l4n cdn duge gan
bang (xCb + cbWidth, yCb — 1).

—  Qué trinh dAn xuét d6i vé6i tinh kha dung khdi 14n can nhur duge néu trong
ménh dé 6.4.4 duoc g0i v6i vi tri 0 sang hién tai (xCurr, yCurr) duoc gén bﬁng
(xCb, yCb), vi tri d6 sang lan can (xNbBo, yNbBy), checkPredModeY dugc gan
bang TRUE, va cldx duge gan bing 0 1am céc dau vao, va dau ra duroc gin bang
c&r tinh kha dung ctia khéi availableBo.

— Biéns availableFlagBo, refldxLXBo, predFiaglLXBo, mvLXB,
hpellfldxBo va bewldxBo duoc din xudt nhu saus: '

—  Néu mot hoic nhidu didu kién sau 12 dung, availableFlagBo dugc gan
bing 0, ca hai thanh phén ctia mvLXBy duge gan bing 0, refldx]. XBo duge gan
bing —1 va predFlagL.XBo durge gan bing 0, véi X bang 0 hodc 1, hpellfldxBy
duoc gan bing 0, va bewldxBo dugce gan bang 0:

— availableBo bing FALSE.

— availableB; bang TRUE va cac vi tri d sang (xNbBi, yNbB1) va
(xMNbBo, yNbBo) ¢6 cac MV gidng nhau va cac chi 56 tham chiéu gidng nhau.

—  WPDisabledX[RefldxLX[xNbBo][yNbBy]] duge gén bing 0 va ché do
hop nhét 12 phi chit nhét (ching han, c& tam gidc duge gan bang 1 cho khéi & vi
tri d6 sang hién tai (xCurr, yCurr))

—  WPDisabledX[RefldxLX[xNbB][yNbBi]] dugc gan bing 0 va ché do
hop nhét 13 phi chit nhat (ching han, c& tam gidc duge gan bing 1 cho khéi & vi
tri d6 sang hién tai (xCurr, yCurr))

—  Nauoc lai, availableFlagBo dugc gan bang 1 va thyuc hién cic phép gin
sau:

mvLXBo = MvLX[xNbBo][yNbBo] (511)

refldxL.XBo = RefldxLX[xNbBo][yNbBo] (512)

predFlaglLXBo = PredFlaglL. X[xNbBo]{yNbBo]  (513)
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hpellfldxBo = Hpellfldx[xNbBo][yNbBo] (514)

bewldxBo = Bewldx[xNbBo][yNbBo] (515)

Pé din xuét availableFlagAo, refldxI.XAo, predFlaglLXAo, mvLXAo,
hpellfldxAo va becwldxAo phuong trinh sau 4p dung:

— Vi tri d sang (xNbAo, yNbA) bén trong CB d9 sédng 14n cin dugc gin
bang (xCb — 1, yCb + cbWidth).

—  Quétrinh din xuét d6i véi tinh kha dung khéi 14n c4n nhu duge néu trong
ménh dé 6.4.4 dugc g0oi voi vi tri 9 sang hién tai (xCurr, yCurr) dugce gan béng
(xCb, yCb). vi tri d6 sang 1an cén (xNbAo, yNbAy), checkPredModeY dugc gan
bing TRUE, va cIdx duoc gan bang 0 1am cédc dau vao, va d4u ra dugc gén bang
cd tinh khé dung cﬁé khéi availableAo.

— Céhc bién availableFlagAo, refldxI.XAo, predFlaglLXAo, mvLXAu,
hpellfldxAo va bewldxAo duoc din xuit nhu sau:

—  Néu mét hoic nhiéu diéu kién sau 1a ding, availableFlagAo dugce gén
bing 0, ca hai thanh phan cia mVLXAo dirge gan bang 0, refldxLX A duge gan
bing —1 va predFlagl. XA, dugc gan bing 0, véi X bang 0 hoic 1, hpellfldxAo
duoc gan bing 0, va bewldxAo duge gan bang 0:

— availableAo bang FALSE.

— availableA; biang TRUE va céc vi tri d0 sang (xNbA;, yNbA1) va
(xNbAo, yNbAo) c6 cdc MV gidng nhau va céc chi s6 tham chiéu gidng nhau.

—  WPDisabledX[RefldxLX[xNbAo][yNbA]] dugc gan bing 0 vi ché do
hop nhét 1a phi chit nhét (ching han, c& tam gidc dugc gan bang 1 cho khéi & vi
tri d6 sang hién tai (xCurr, yCurr))

—  WPDisabledX[RefldxLX[xNbA1][yNbA1]] dugc gin bing 0 vi ché do
hop nhét 13 phi chit nhét (ching han, c& tam gidc dugc gan bang 1 cho khdi & vi
tri d6 sang hién tai (xCurr, yCurr))

—  Nguoc lai, availableFlagAo dugc gan bang 1 va thyc hién céc phép gén
sau:

mvL XA = MvLX[xNbAo][yNbAo] (516)

refldxI.XAo = RefldxLX[xNbAo][yNbA] (517)

predFlagl.XAo = PredFlagLX[xNbAo][yNbAe]  (518)
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hpellfldxAo = Hpellfldx[xNbAo][yNbAs]  (519)

bewldxAo = Bewldx[xNbAo][yNbAo] (520)

Pé dan xuit availableFlagB,, refldx.XB,, predFlaglXB;, mvLXBa,
hpellfldxB, va bcwldxB» phuong trinh sau &p dung:

— Vi tri d6 sdng (xNbB3, yNbB>) bén trong CB d¢ sang lan can dugc gan
bang (xCb — 1, yCb — 1).

—  Quétrinh dn xuét d6i v&i tinh kha dung khéi 1an c4n nhu duge néu trong
ménh d& 6.4.4 duoc goi v4i vi tri d6 sang hién tai (xCurr, yCurr) dugc gén béng
(xCb, yCb), vi tri d0 sang 1an cdn (xNbB», yNbB2), checkPredModeY dugc géan
bing TRUE, va cldx duoc gan bang 0 1am céc dau vao, va dau ra duoc gan bang
cdr tinh kha dung ciia khéi availableB..

—  Cac bién availableFlagB,, refldxLXB>, predFlaglXB,;, mvLXB>,
hpellfldxB; va bewldxB> duoc din xudt nhu saus:

—  Néu mdt hodc nhiéu diéu kién sau la dang, availableFlagB, dugc gan
bing 0, c4 hai thanh phan ctia mvLXB, dugc gén bang 0, refldxLXB, dugc gin
bing —1 va predFlagLXB: dugc gan bing 0, v6i X bang 0 hoic 1, hpellfldxB,
dugc gén bang 0, va bewldxB, duoc gan bang 0:

— availableB; bang FALSE.

— availableA; bing TRUE va cac vi tri do sang (xNbAi, yNbA) va
(xNbBa, yNbB2) ¢6 cac MV gidng nhau va cac chi sé tham chiéu gidng nhau.

— availableB; bing TRUE va cac vi tri d0 sang (xNbBi, yNbB) va
(xNbB,, yNbB») ¢6 cac MV gibng nhau va cac chi sb tham chiéu giéng nhau.

— availableFlagAo + availableFlagAi + availableFlagBo + availableFlagB
bang 4.

—  WPDisabledX[RefldxLX[xNbB1][yNbB1]] dugc gén bang 0 va ché do
hop nhét 13 phi chit nhat (ching han, c& tam gidc duge gén bang 1 cho khéi & vi
tri @6 sang hién tai (xCurr, yCurr))

—  WPDisabledX[RefldxLX[xNbB][yNbB-]] dugc gan bang 0 va ché do
hop nhét 12 phi chit nhat (ching han, c& tam gidc dugc gn bang 1 cho khéi & vi

tri d§ sang hién tai (xCurr, yCurr))
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—  Nguoc lai, availableFlagB, dugc gén bang 1 va thuc hién céc phép gan
sau:

mvLXB> = MvLX[xNbB:][yNbB:] (521)

refldx.XB> = RefldxLX[xNbB:][yNbB2]  (522)

predFlagl. XB> = PredFlagL. X[xNbB,][yNbB2]  (523)

hpellfldxB> = Hpellfldx[xNbB2][yNbB2] (524)

bewldxB2 = Bewldx[xNbB2][yNbB2]  (525)

Trong cac vi du dugce bdc 16 trén day, dinh nghia bién sau duge st dung:

Bién WPDisabledO[i] dwoc gan biang 1 khi tit ci cic gid tri cua
luma weight 10 flag[i] and chroma weight 10 flag[i] duoc gin bang 0, gia tri
cua i =0 .. NumRefldxActive[0] . Ngugc lai, gid tri cdia WPDisabled0{i] dugc
gén bing 0.

Bién WPDisabled1[i] dugc gan bang 1 khi tit cAd cic gid tri cia
luma weight 11 _flag[i] and chroma weight 11 flag[i] dugc gan bang 0, gié tri
cia i =0 .. NumRefldxActive[l] . Ngugc lai, gia tri cia WPDisabledl [1] dugce
gén bang 0.

Trong vi du khac, bién SliceMaxNumTriangleMergeCand dugc dinh nghia &
tiéu dé 1at theo mot trong cac phuong trinh sau:

- SliceMaxNumTriangleMergeCand = (lumaWeightedFlag || chromaWeightedFlag) ?
0 : MaxNumTriangleMergeCand;

- SliceMaxNumTriangleMergeCand = (lumaWeightedFlag || chromaWeightedFlag) ?
1 : MaxNumTriangleMergeCand;

- S1iceMaxNumTriangleMergeCand =  slice weighted pred flag ? 0
MaxNumTriangleMergeCand,

Hoidc

- SliceMaxNumTriangleMergeCand =  slice weighted pred flag ? 1

MaxNumTriangleMergeCand

Gié tri cua SliceMaxNumTriangleMergeCand dugc sit dung tiép khi phén
tach thong tin hgp nhét & murc khéi. Ca phép 14y 1am vi du dugc néu trong bang
dudi day:
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merge data(x0, y0, cbWidth, cbHeight, chType) { Mb ta
if (CuPredMode[chType][x0][y0] == MODE IBC) {
if(MaxNumlbcMergeCand > 1)
merge idx[x0][y0] ae(v)
} else { :
if(MaxNumSubblockMergeCand >0 && cbWidth>=8 && cbHeight>=§
)
merge subblock flag[x0][v0] ae(v)
if(merge subblock flag[x0][y0] == 1){ :
ifiMaxNumSubblockMergeCand > 1)
merge subblock_idx[x0][y0] ae(v)
} else {
if((cbWidth * cbHeight) >= 64 && ((sps_ciip_enabled flag &&
cu_skip flag[x0][y0]==0 && cbWidth <128 && cbHeight < 128)
H
(sps_triangle enabled flag &&  SliceMaxNumTriangleMergeCand > 1
&& :
slice type ==B)))
regular merge flag[x0][y0] ae(v)
if (regular merge flag[x0][y0] == 1}{
if(sps mmvd enabled flag)
mmvd_merge flag[x0][y0] ae(v)
iflmmvd merge flag[x0][y0]==1){
ifMaxNumMergeCand > 1)
mmvd_cand_flag[x0][y0] ae(v)
mmvd_distance idx[x0][y0] ae(v)
mmvd_direction_idx[x01[y0] ae(v)
1 else {
if(MaxNumMergeCand > 1)
merge idx[x0][y0] ae(v)
}
telse {
if(sps_ciip_enabled flag -&& sps_triangle enabled flag &&
SliceMaxNumTriangleMergeCand > 1 && weightedPredFlag == 0 &&
slice type==B && cu_skip flag[x0][y0] == 0 &&
(cbWidth * cbHeight) >= 64 && cbWidth < 128 && cbHeight <
128) {
ciip_flag[x0][v0] ag(v)
if(ciip_flag[x0][y0] && MaxNumMergeCand > 1) '
merge idx[x0][y0] ae(v)
if(Iciip flag[x0][y0] && SliceMaxNumTriangleMergeCand > 1) {
merge triangle split dir[x0][y0] “ae(v)
merge triangle idx0[x0][y0] ae(v)
merge triangle idx1[x0][y0] ae(v)
}
t
}
}

}
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D&i véi céc trudng hop clia ché do du béo ngoai phi chir nhat 1a ché d6 GEO,
cac vi du sau con dugc mo ta.

Céc co ché khac nhau c6 thé duoc st dung dé co thé diéu khién cac ché do
hop nhét GEO/TPM, tuy thude liéu WP dugc 4p dung cho céc anh tham chiéu
trong d6 cac khéi tham chiéu PO va P1 duoc 14y tir d6, tirc 1a:

- Di chuyén céc tham sb WP duoc liét ké trong Bang 14 tir SH dén PH;

- Di chuyén lai cac tham sé GEO tir PH vé SH;

- Thay dbi c4c ngit nghia cia MaxNumGeoMergeCand, ching han, bing
cach gan MaxNumGeoMergeCand bing 0 hodc 1 cho cac lat nay khi cac anh
tham chiéu c6 WP ¢6 thé duogc st dung (ching han, trong d6 it nhét mcjt trong
cac cd lumaWeightedFlag bang true). ‘

D6i v6i ché d6 hop nhit GEO, cac khéi tham chiéu ldy 1am vi du PO va P1
dugce ky hiéu 1a 810 va 820 trén Fig.8, mdt cach 14n luot.

Trong vi dy, khi cdc tham sb WP va viéc kich hoat cac ché db phi chit nhat
(ching han, GEO va TPM) dugc béo hiéu trong tiéu dé anh, ca phéap sau co thé
duogc st dung, nhu dugce thé hién trén bang duéi day:

Béng — Cu phap RBSP tiéu dé anh

icture header rbsp() { M6 ta
non_reference picture flag u(l)
gdr pic flag u(l)
no_output of prior_pics flag u(l)
if(gdr pic flag)

recovery_poc_cnt ue(v)
ph_pic_parameter_set_id ue(v)
if(sps poc msb flag) {

ph_poc_msb_present_flag u(l)

if(ph poc msb present flag)

poc_msb _val u(v)

}
pic_rpl_present flag u(l)

if(pic_rpl present flag) {

for(i=0;1<2; i++) {

if(num_ref pic lists in_sps[i] >0 && !pps ref pic list sps idc[i] &&
' G == 0 |] G == 1 && rpll idx present flag)))

pic_rpl sps flag]i] u(l)

if(pic_rpl sps flag[i]) {

if(num_ref pic_lists_in_sps[i]>1 &&
i == 0 || G == 1 && rpll idx present flag)))

pic_rpl _idx[i] u(v)

} else
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ref pic list struct(i, num ref pic lists in_spsli])

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

if(trp_in_slice header flag[i][Rplsldx[i]])

_ pic_poc _Isb It[i][j] u(v)
pic delta poc msb present flag[i][j] u(l)
if(pic delta poc msb present flag[i][j])
pic_delta poc msb cycle It[i][j] ue(v)
}
}

Il

if((pps_weighted pred flag && slice type == P) ||
(pps_weighted bipred flag && slice type == B))

pred weight table()

WPDisabled)

if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&

!pps_max_num_merge cand minus_max num_triangle cand_ plusl &&

pic_max num_merge cand minus max num_triangle cand ue(v)

rbsp trailing bits()

B

Bién WPDisabled duoc gén bang 1 khi tit ca cic gid tri cula
luma weight 10 flag[i], chroma weight 10 flag[i], luma weight 11 flag[j] va
chroma weight 11 _flag[j] dwgc gén bang 0, gid tri cha i =0 ..
NumRefldxActive[0]; va gia tri cua j=0.. NumRefldxActive[l]; nguoc lai, gia
tri cia WPDisabled duoc gan bing 0.

Khi bién WPDisabled duoc gén bing 0, gia tri cila
pic_ max num merge cand minus max num geo cand dugc gén bang
MaxNumMergeCand.

Trong vi duy khéc, pic max num merge cand minus max num_geo cand
duogc gan bing MaxNumMergeCand — 1.

Trong vi duy, bdo hi¢u cac tham s6 WP va viéc kich hoat cac ché do phi chit
nhat (ching han, GEO va TPM) dugc thuc hién trong tiéu @& 1at. Ca phap 14y

lam vi du duoc néu trong bang dudi day:

slice_header() { Mo ta
slice pic_order cnt Isb u(v)
if(subpics_present flag)
slice subpic id ' u(v)
if(rect slice flag || NumTilesInPic > 1)
slice_address u(v)
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if(Irect slice flag && NumTilesInPic > 1)

num_tiles in_slice minusl ue(v)
slice_type ue(v)
if(!pic_rpl present_flag &&((nal_unit_type I= IDR_W_RADL &&

nal unit type !=
IDR N LP) || sps idr rpl present flag)) {

for(i=0;i<2; i+ {

if(tnum_ref pic lists in_sps[i] >0 && !pps_ref pic list sps_idc[i] &&
G == 0 ||] G == 1 && rpll idx present flag)))

slice rpl sps flag[i] u(1)

if(slice rpl sps flag[i]) {

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

i == 0]] G == 1 && rpll idx present flag)))

slice rpl idx[i] u(v)

} else

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

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

if(ltrp_in slice header flag[i][RplsIdx[i]])

slice_poc_Isb It[i][j] u(v)
slice_delta poc msb present flag[i][j] u(1)
if(slice delta poc msb present flag[i][j])

slice_delta poc_msb cycle It[i][j] ue(v)

7 :
!
} .
if(pic_rpl present flag || ((nal_unit_type = IDR W RADL &&

nal unit type =
IDR N LP) || sps idr rpl present flag)) {

if((slice type != 1 && num ref entries[0][Rplsldx[0]]>1) ||
(slice type == B && num ref entries[1][Rplsldx[1]]> 1)) {

num_ref idx active override flag u(1)

if(num_ref idx active override flag)

for(i=0;i<(slice type == B?2:1);it+)

if(num_ref entries[i][Rplsldx[i]] > 1)

num_ref idx active minusl[i] ue(v)

}

!

if(slice type = 1){

if(cabac init present flag)

cabac init flag u(l)
if(pic_temporal mvp enabled flag) {
if(slice type == B && !pps collocated from 10 idc)
collocated from 10 flag u(1)

if((collocated from 10 flag && NumRefldxActive[0]>1) ||
(!collocated from 10 flag && NumRefldxActive[l1]> 1))

collocated ref idx ue(v)

}

if (slice_weighted pred flag)

pred weight table()

if(!pps_six_minus max num merge cand plusl)

six_minus max num_merge cand ue(v)

if(sps_affine enabled flag &&
lpps five minus max num_subblock merge cand plusl)

Noy
(03]
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five minus _max num_subblock merge cand ue(v)
if(sps_fpel mmvd enabled flag)

slice fpel mmvd enabled flag u(1)
if(sps bdof dmvr slice present flag)

slice_disable bdof dmvr flag u(1) -

if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
!pps_max_num_merge cand minus_max num_triangle cand minusl &&
WPDisabled) {

max num merge cand minus max num_geo cand ue(v)
}
}
slice_gp_delta . se(v)
if(pps_slice chroma gp offsets present flag) {
slice ¢b qp offset se(v)
slice cr_gp_offset se(v)
if{sps_joint_cber _enabled flag)
slice_joint cher qp_offset A se(v)
}
if{pps cu chroma qp offset list enabled flag)
cu_chroma gp offset_enabled flag u(1)
if(sps_sao _enabled flag && !pic sao enabled present flag) {
slice sao luma flag u(1)
if(ChromaArrayType = 0)
slice sao chroma flag u(1)
¥
if(sps alf enabled flag && !pic alf enabied present flag) {
slice_alf enabled flag u(l)
if(slice alf enabled flag) {
slice num_alf aps ids luma u(3)
for(i = 0; i <slice num_alf aps ids luma; i++)
slice_alf aps id lumali] u(3)
if(ChromaArrayType != 0)
slice alf chroma idc u(2)
if(slice alf chroma idc)
slice alf aps id chroma u(3)
}
}

if(deblocking_filter override enabled flag &&
Ipic_deblocking filter override present flag)

slice_deblocking filter override flag u(l)
if(slice _deblocking_filter override flag) {
slice_deblocking filter disabled fiag u(l)
if(Islice_deblocking filter disabled flag) {
slice beta offset div2 se(v)
slice_tc_offset div2 se(v)
B
}
if(entry point offsets present flag && NumEntryPoints > 0) {
offset len minusl ue(v)
for(i = 0; i < NumEntryPoints; i++) »
entry_point_offset minusi[i] u(v)
'
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if(slice_header extension present flag) {

slice header extemsion length ue(v)
for(i=0; i <slice header extension length; i++)
slice_header extension data byte[i] u(8)
!

byte alignment()

Bién WPDisabled duwgc gén biang 1 khi tit ca cdc gid tri cia
luma weight 10 flag[i], chroma weight 10 flag[i}], luma weight 11 flag[j] va
;chromé_weight_ll_ﬂag[j] dwgc gén biang 0, gid tri cia i =0
- NumRefIdxActive[0]; va gia tri cia j=0.. NumRefldxActive[1]; nguoc lai, gid
tri cia WPDisabled dugc gan bang 0.

Khi bién WPDisabled dwoc gén bang 0, gia tri cla
max_num_merge cand minus max num geo cand  duoc gan  bang
MaxNumMergeCand.

Theo phuong 4n thuc hién khéc, khi bién WPDisabled dugc gén bang 0, gia
tri cila max num merge cand minus max num geo cand dugc gan bing

- MaxNumMergeCand — 1.
- Trong cac vi du néu trén, cic tham sb du bao ¢6 trong sb c6 thé duge bao
hiéu trong tiéu d& anh hoic trong tiéu dé lat.

Theo cic phuong an thuc hién khéc, bién SliceMaxNumGeoMergeCand
dugc dinh nghia & tidu dé 14t theo mdt trong céc phuong trinh sau:

- SliceMaxNumGeoMergeCand = (lumaWéightedFlag || chromaWeightedFlag) ? O :
MaxNumGeoMergeCand ;

- SliceMaxNumGeoMergeCand = (lumaWeightedFlag || chromaWeightedFlag) ? 1 :
MaxNumGeoMergeCand ;

- SliceMaxNumGeoMergeCand = slice_weighted pred flag ? 0
MaxNumGeoMergeCand ;

Hoic  SliceMaxNumGeoMergeCand =  slice weighted pred flag ? 1
MaxNumGeoMergeCand

Céc phuong an thuc hién khac nhau st dung céc trudng hop khac nhau dugc
liét ké trén day.
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Gi4 tri cia bién SliceMaxNumGeoMergeCand con dugc str dung khi phan
tach thong tin hop nhét & mirc khéi. Ca phép 14y 1am vi du duge néu trong bang
dudi day:
7.3.9.7 Ct phép dir liéu hop nhat

merge data(x0, y0, cbWidth, cbHeight, chType) { Mo ta

if(CuPredMode[chType][x0][y0] == MODE IBC) {

iftMaxNumIbcMergeCand > 1)

merge idx[x0][y0] ae(v)

} else {

if(MaxNumSubblockMergeCand > 0 && cbWidth >= 8 && cbHeight
>= 8)

merge subblock flag[x0][y0] ae(v)

if(merge subblock flag[x0][y0] == 1){

ifiMaxNumSubblockMergeCand > 1)

merge subblock idx[x0][y0] ae(v)

} else {

if((sps_ciip_enabled flag &&
cu skip flag[x0][y0] == 0 && (cbWidth * cbHeight) >= 64
&& cbWidth <128 && cbHeight<128) ||
(sps_geo_enabled flag && ShceMaxNumGeoMergeCand>l &&
cbWidth>=8 && cbHeight >=8 && slice type == B))

regular merge flag[x0][y0] ae(v)

if(regular merge flag[x0][y0] == 1) {

if(sps mmvd enabled flag)

mmvd_merge flag[x0][y0] ae(v)

iflmmvd merge flag[x0][y0] == 1){

if(MaxNumMergeCand > 1)

mmvd _cand_flag[x0][y0] ae(v)

mmvd _distance idx[x0][y0] ae(v)

mmvd_direction_idx[x0][y0] ae(v)

} else if(MaxNumMergeCand > 1)

merge ldx[x()] [vO] ae(v)

} else {

if(sps_ciip_enabled flag && sps_geo enabled flag &&
SliceMaxNumGeoMergeCand > 1 && slice type == B &&
cu_skip flag[x0][y0] == 0 &&
cbWidth >= 8 && cbHeight >= 8 && cbWidth<128 && cbHeight
<128)

ciip_flag[x0][y0] ae(v)
if(ciip_flag[x0][y0] && MaxNumMergeCand > 1)
merge idx[x0][y0] ae(v)
if(!ciip_flag[x0][y0] && SliceMaxNumGeoMergeCand > 1) {
merge geo_partition_idx[x0][y0] ae(v)
merge geo idx0[x0][y0] ae(v)
if(SliceMaxNumGeoMergeCand > 2)
merge_geo_idx1[x0][y0] ae(v)
}
}
t
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Ngit nghia tiéu dé anh lién quan nhu sau:

pic_max num_merge cand minus max num_geo cand x4c dinh s6 luong
16n nhét cta céc tmg vién ché d6 hop nhit hinh hoc dugc hd trg trong céc 14t
dugc lién két véi tidu dé anh dugc trir di khoi MaxNumMergeCand.

Khi pic max num merge cand minus max num geo cand khong Xuét
hién, va sps_geo enabled flag bing 1 and MaxNumMergeCand 16n hon hoic
bang 2, pic max num merge cand minus max num_geo cand dugc suy ra
bang pps_max_num_merge cand minus_max_num_geo cand plusl — 1.

S6 lwong 16n nhét cla ciac Ung vién ché d6 hop nhit hinh hoc,
MaxNumGeoMergeCand dirgc din xudt nhu sau: |

MaxNumGeoMergeCand = MaxNumMergeCand -
pic_max num_merge cand minus max_num_geo cand

Khi pic max num_merge cand minus max num geo cand xudt hién, gia
tri cia MaxNumGeoMergeCand phai nidm trong khoang to 2 dén
MaxNumMergeCand, bao gdm hai gia tri dau mut.

Khi pic max num merge cand minus_max num geo cand khéng xuit
hién, va (sps_geo_enabled flag bang 0 hoic MaxNumMergeCand nhé hon 2),
MaxNumGeoMergeCand dugc gan bing 0.

Khi MaxNumGeoMergeCand bang 0, ché d6 hop nhat hinh hoc khéng dugc
phép cho cac lat duge lién két véi PH.

Trong cac vi du sau, vai khia canh lién quan béo hiéu dugc xem xét. Ttc 1a,
cac khia canhnay nhu sau:

- c4c phén tir ¢t phép lién quan dén sb lugng tmg vién cho ché d6 hop nhét
() dugc bao hiéu trong SPS, lam céc céach thyc hién cu thé c6 thé din xuét sb
lwong tmg vién ché d6 hop nhét phi chit nhat (MaxNumGeoMergeCand) & mirc
SPS;

- PH c6 thé duge bdo hidu trong SH, khi anh bao gdm chi mét 14t;

- Dinh nghia co ché ghi d¢ tham s& PH/SH véi diéu kién nhu sau:

Céc cd PPS x4c dinh liéu phén tir ct phép cia céng cu mi lién quan c6 xuét

hién trong PH hodc SH (nhung khong phai ca hai).
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Cu thé 1a, bang danh sich anh tham chiéu va du béo ¢cé trong s6 ¢6 thé sir
dung co ché nay

- Trong bang co trong sb dir bdo, loai dir liéu tht nim c6 thé duge bo hiu
trong PH hodc SH (gidng nhu ALF, tach khdi, RPL, va SAQ);

- khi du béo cb trong s6 ¢ duqc kich hoat che anh, tit ca céc 18t anh phai
c¢6 cung cac danh sach anh tham chiéu;

- céc phan tir ca phép trong va ngoai duge béo hiéu ¢6 dicu kién néu chi
céd loai 14t cu thé duoc st dung trong anh duoc lién két v6i PH.

Cu thé 13, hai cd, pic_inter_slice present flag va
pic_intra slice present flag dugce dua vao.

Trong vi du, céc phan tir ¢t phap lién quan dén sb luong tng vién cho ché d9
hop nhét () duoc bio hiéu trong SPS, khién céc cach thuc hién cu thé c6 thé dan
xudt sb liwgng tmg vién ché do hop nhit phi chir nhat (MaxNumGeoMergeCand)
& mérc SPS. Khia canh nay ¢6 thé dugc thye hién bing qua trinh ma héa hodc
gidi ma dya trén cu phéap sau.

7.3.2.3 Ct phap RBSP SPS

if(sps ptl dpb hrd params present flag)

seq parameter set rbsp() { Mo ta
sps_decoding parameter set id u{4)
sps_video parameter set id u(4) ~
sps_max_sublayers minusl u(3) 7
sps_reserved zero_ 4bits u(4)
sps_ptl dpb hrd params present flag u(l)

profile tier level(l, sps max sublayers minusl)

68

gdr enabled flag u(i)
sps_seq parameter_set_id u(4)
sps_sbt _enabled flag u(l)
sps_affine enabled flag u(l)
if(sps_affine enabled flag) {
sps_affine type flag (1)
sps_affine amvr enabled flap ull)
sps_affine prof emabled flag u(l)
L if(sps_affine prof enabled flag) -
sps_prof pic_present flag u{l)
i
if(chroma format idc == 3){ :
sps_palette enabled flag u(D)
sps_act _enabled flag u(l)
}
sps_bcw_enabled flag u(i) )
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sps_ibc_enabled flag : u(1)
sps_ciip_enabled flag u(1)
if(sps mmvd_enabled flag)

sps_fpel mmvd_enabled flag u(1)
sps_geo_enabled flag u(1)
sps_six_minus max num_merge cand plusl ue(v)
if (sps_geo_enabled_flag)

sps_max_num_merge cand minus max num_geo_cand_plusl ue(v)
sps_Imcs enabled flag u(1)
sps_Ifnst enabled flag u(1)
sps_ladf enabled flag u(1)

C1 phép néu trén c6 cac ngit nghia sau.

sps_six_minus_max_num_merge cand plusl bing 0 xac dinh ring
pic_six_minus_max_num_merge cand xuét hién trong cdc PH dé cap dén PPS.
sps_six_minus max num_merge cand plusl 16n hon 0 xéc dinh ring
pic_six_minus_max num merge cand khong xuét hién trong cac PH vién din
dén PPS. Gi4 tri clia sps_six_minus_max num_merge cand plusl phai nim
trong khoang tir 0 dén 6, bao gdm hai gia tri diu mut.

sps_max_num_merge cand minus max num_geo cand plusl bing 0 xéc
dinh ring pic max num merge cand minus max_num geo cand xuét hién
' t_rdng cac PH cua cac 14t vién din dén PPS.
Asps,_max_num_merge_cand_minus_max_num_geo_cand plusl 16n hon 0 xac
dinh ring pic_max num merge cand minus_max_num_geo cand khong xut
hién _ trong cac PH vién ddn dn PPS. Gia tri coa
sps_max_num_merge cand minus_max num_geo cand plusl phai nim trong
‘khoéng tir 0 dén MaxNumMergeCand — 1.

| Ngft nghia cua cac phén tir trong tng ctia PH nhu sau:

pic_six minus max num merge cand x4c dinh sb lugng 16n nhat cla céc
g vién MVP hop nhét dwgce hd trg trong céc 14t duoc lién két v6i PH dugc trix
di khoi 6. S6 luwong 16n nhdt cia cic ung vién MVP hop nhit,
‘M_axNumMergeCand duoc din xuit nhu sau:
- MaxNumMergeCand = 6 — pic_six minus max num_merge cand

Gié tri cia MaxNumMergeCand phai nim trong khoang tir 1 dén 6, bao gdbm

hai gia tri dau mat. Khi khong xuat hién, gid tri cua
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pic_six minus max_num_merge cand dugce suy ra bang
sps_six_minus max_num_merge cand plusl — 1.

pic_ max num_merge cand minus max num _geo_cand xdc dinh sé luong
16n nhéit cia cic vmg vién ché 6 hop nhét hinh hoc dugc hd trg trong cac 14t
dugc lién két vé6i tiéu dé anh duogc trir di khdi MaxNumMergeCand.

Khi sps max num merge cand minus max num geo_cand khong Xuat
hién, va sps_geo_enabled flag bang 1 and MaxNumMergeCand 16n hon hogc
bing 2, pic_max num merge cand minus_max num_geo cand dugc suy ra
bang sps_max_num_merge cand minus_max num geo cand plusl — 1.

Sd lugng 16n nhit cia céc ung vién ché do hop nhit hinh hoc,
MaxNumGeoMergeCand dugc dan xuét nhu sau:

MaxNumGeoMergeCand = MaxNumMergeCand -

pic_max num_merge cand minus_max num_geo_cand

Khi pic max num_merge cand minus_max num_geo cand xuét hién, gia
tri cia MaxNumGeoMergeCand phéi nim trong khoing tir 2
dénMaxNumMergeCand, bao gdm hai gia tri dau mut.

Khi pic max num merge cand minus max num geo_cand khong Xut
hién, va (sps_geo_enabled flag bing 0 hoic MaxNumMergeCand nhd hon 2),
MaxNumGeoMergeCand dugc gan bang 0.

Khi MaxNumGeoMergeCand bing 0, ché d hop nhat hinh hoc khéng dugc
phép cho céc lat duoc lién két véi PH.

Theo cach khac, max num merge cand minus max num_geo_cand x4c
dinh sb lugng 16n nhét cia cac ung vién ché do hop nhét hinh hoc dugce hd tro
trong SPS dugc trir di khéi MaxNumMergeCand.

Khi sps geo enabled flag bang 1 vi MaxNumMergeCand 16n hon hoic
bing 3, sb lugng 16n nhat cia cic tng vién ché @ hop nhédt hinh hoc,
MaxNumGeoMergeCand dugc din xudt nhu sau:

MaxNumGeoMergeCand = MaxNumMergeCand -

max_num_merge cand minus max_num_geo_cand
Néu gia tri cia sps_geo enabled flag bang 1, gid tri cua
MaxNumGeoMergeCand phai ndm trong khoang tir 2 dén MaxNumMergeCand,

bao gbdm hai gié tri dau mut.
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Nguoc lai khi sps_geo enabled flag bang 1 va MaxNumMergeCand bang 2,
MaxNumGeoMergeCand duge gén bing 2.

Nguoc lai, MaxNumGeoMergeCand dugce gan béng 0.

Cu phap va ngit nghia tuy chon cho vi du nay nhu sau:

| sps_geo_enabled_flag u(l)
Sps_six_minus_max num_merge cand ue(v)
if (sps_geo_enabled_flag)

sps_max _num_merge cand minus max num_geo_cand ue(v)

sps_six_minus max_num_merge cand xdc dinh s§ luong 16n nhat ciia cac
ung vién MVP hop nhét duge hd trg trong céc 14t dugc lién két vai the PH duge
trir di khoi 6. S& lugng 16n nhit cta cdc ng vien MVP hop nhét,
MaxNumMergeCand duoc din xuét nhu sau:

MaxNumMergeCand = 6 — sps_six_minus max num_merge cand

| Gié tri cia MaxNumMergeCand phai ndm trong khoang tir 1 &n 6, bao gdbm
hai gi4 tri d4u mat.

sps_max_num_merge cand minus max num_geo cand xic dinh s6 luong
16n nhat clia cac tng vién ché do hop nhét hinh hoc duogc hd tro trong cac lat
duge lién két véi tidu dé anh dugce trir di khéi MaxNumMergeCand.

S6 lugng 16n nhit cia cic Gmg vién ché d6 hop nhit hinh hoc,
MaxNumGeoMergeCand dugc din xuit nhu sau:

MaxNumGeoMergeCand = MaxNumMergeCand -
sps_max_num_merge cand minus max_num_geo cand

Khi sps max_num_merge cand minus max num geo cand xuét hién, gia
tri cia MaxNumGeoMergeCand phai nidm trong khoang tir 2 dén
MaxNumMergeCand, bao gbm hai gié tri dau mat.

Khi sps_max num merge cand minus max num geo cand khdng xuht
hién, va (sps_geo enabled flag bing 0 hoic MaxNumMergeCand nhé hon 2),
MaxNumGeoMergeCand duge gan bang 0.

Khi MaxNumGeoMergeCand bang 0, ché d6 hop nhét hinh hoc khong duoc
phép.
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Dbi v6i cac vi du néu trén va ddi véi cac dinh nghia ca phép tity chon, phép
kiém tra duge thuc hién trén lidu dir béo 6 trong sd duoc kich hoat. Phép kiém
tra nay anh huéng din xuét bién MaxNumGeoMergeCand, va gi4 tri cla
MaxNumGeoMergeCand duge gan bing 0 & mdt trong cac trudng hop sau:

- khi vGi gia tri cia i = 0 .. NumRefldxActive[0] va gid tri cta
j=0..NumRefldxActive[1] tit ca cic gi4 tri cla luma weight 10_flag[i],
chroma weight 10 flagli], luma weight 11 flag[j] va
chroma_weight 11 flag[j] dugc gan bang 0 hoic khong xuét hién;

- kht ci&r trong SPS hoidc PPS chi bao su xuét hién cia du bao co trong
50 hai huéng (pps_weighted bipred_flag);

khi su c6 mat cﬁ.a du bdo ¢b trong sb hai huéng dugc chi bdo trong
i d& anh (PH) hogc tidu d 14t (SH).
Cd mitc SPS chi bao su ¢6 mit cia cac tham s du bao c6 trong sb ¢b thé

dugc bdo hiéu nhu sau:

sps_bew enabled flag u(1)
sps_ibc _enabled flag u{l)
sps_ciip_enabled flag u
if{sps mmvd enabled flag)

~ sps_fpel mmvd_enabled flag ' u(1)

sps_wp _enabled flag

if (Isps_wp enabled flag)

sps_geo_enabled_flag u(l)
sps_six_minus max num _merge cand plusl ue(v)
if (sps_geo_enabled flag) :

sps_max_num_merge cand minus max num_geo_cand plusl ue(v)
sps_lmcs_enabled flag u(l)
sps_Ifnst enabled flag Lu)
sps_ladf enabled flag u(l)

Phén tir ¢t phap “sps_wp_enabled_flag” xac dinh lidu d bao c6 trong s6 c6
thé duoc kich hoat & mutrc thip hon (PPS, PH hodc SH). Cach thyc hién 1dy 1am

vi du duge néu dudi day:

if(pps cu chroma gp offset list enabled flag) {
chroma gp offset list len minusl ye(v)
for(i=0; i <= chroma gp offset list len minusl; i++) {
cb _gp offset list[i] ' se(v)
cr qp offset list[i] : se(v)
if(pps_joint cber gp offset_present flag)
joint cher gp offset list{i] se(v)
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}
}
if (sps_wp _enabled flag) {
pps_weighted pred flag ' u(1)
pps_weighted_bipred_flag u(1)
}

Trong bang trén, pps_weighted pred flag va pps weighted bipred flag la
cac c0 trong dong bit chi bao liéu du bédo c6 trong s6 ¢6 dugc kich hoat cho céc
khéi dugc du bao don va du bao kép.

Trong vi du, trong d6 c4c c& du bdo cé trong sb dugc x4c dinh trong ti€u dé
anh, ching han, duéi dang pic_weighted pred flag va
pic_weighted bipred flag, ¢ thudc sau vao sps wp_enabled flag c6 thé dugc

xac dinh trong ct phép dong bit:

if (sps_wp_enabled_flag) {

pic_weighted pred flag

pic_weighted bipred flag

}

Trong vi dy, trong d6 cac ¢ du béo cd trong sb dugc xéc dinh trong ti€u dé
14t, chang han, duéi dang weighted pred flag va weighted bipred _flag, 1¢ thudc

sau vao sps_wp_enabled flag c6 thé dugc x4c dinh trong cti phép dong bit:

if (sps_wp_enabled_flag) {

weighted pred flag

weighted bipred flag

}

Trong vi du, cdc danh sich anh tham chiéu c6 thé dugc chi bio trong PPS
hoic trong PH hodc SH (nhung khong phai ca hai). Trong mét s vi du, bao hidu
cta danh sach anh tham chiéu 18 thudc vao cic phan tir ¢t phép chi bao sy c6
mit cia dy bao c6 trong sb (ching han, pps weighted pred flag va
pps_weighted bipred flag). Do vay, viéc 1€ thudc vao li¢u danh sich 4nh tham
chiéu duge chi bao trong PPS, PH hoic SH, c4c tham s6 dy bao c6 trong s6 duge
béo hiéu truée danh sach dnh tham chidu mot cich tuong tmg trong PPS, PH
hodc SH.
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pic_parameter set rbsp() { Mo ta
rpl present in ph flag u(l)
sao_present_in_ph flag ju)
alf present in ph flag u(1)
pps_weighted pred flag u(1)
pps_weighted bipred flag u(1)
if(pps_weighted pred flag | pps_weighted bipred_flag |
rpl present in ph flag)
weighted pred_table present in_ph_flag u(l)
deblocking filter control present flag u(l)
if(deblocking_filter control present flag) {
deblocking filter override emnabled flag u(1)
if(deblocking filter override enabled flag)
deblocking filter override present in _ph flag u(1)
pps_deblocking filter disabled flag u(1)
if(!pps_deblocking filter disabled flag) {
pps_beta offset div2 v _ se(v)
pps_tc_offset_div2 se(v)
}
!
constant slice header params enabled flag u(1)

1.].)'1 _present_in_ph_flag bang 1 x4c dinh bao hiéu danh sach anh tham chiéu
khong xuét hién trong c4c tidu dé 14t vién ddn dén PPS ma c6 thé xuét hién trong
cac PH vién dan dén PPS. rpl present in ph_flag bing 0 xac dinh bao hiéu danh
sach anh tham chiéu khong xuét hién trong cac PH vién dan dén PPS ma c6 thé
xuét hién trong céc tiéu dé 14t vién dan dén PPS.

sao_present in ph flag bing 1 x4c dinh cac phin tir ¢t phap dé c6 thé st
dung SAO khong xuit hién trong céc tiéu d& 14t vién din dén PPS ma c6 thé xuét
hién trong céc PH vién din dén PPS. sao_present in ph flag bang 0 x4c dinh
céc phan tiF ci phéap dé c6 thé sir dung SAO khong xuét hién trong cic PH vién
dAn dén PPS ma c6 thé xuét hién trong cAc tiéu dé 14t vién din dén PPS.

alf present in ph flag bang 1 x4c dinh cac phén tir ca phép & co thé si
dung ALF khéng xuat hién trong céc tiéu d& 14t vién dén dén PPS ma c6 thé xuit

hién trong céc PH vién din dén PPS. alf present in ph flag bang 0 x4c dinh cac
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phén tir cti phap dé c6 thé str dung ALF khong xuat hién trong cic PH vién din

dén PPS ma c6 thé xuit hién trong cac tiéu dé 1at vién din dén PPS.

weighted pred_table present in ph flag bing 1 x4c dinh ring bang du béo
¢6 trong sb khong xuét hién trong céc tiéu d& l4t vién din dén PPS ma c6 thé
Xuét hién trong cac  PH vién dan dén PPS.
weighted pred_table present in ph flag bang 0 xé4c dinh ring bang du bao c6
trong sb khong xuét hién trong cac PH vién din dén PPS ma c6 thé xuit hién
trong tiéu d& 1ats vién dan dén PPS. Khi khéng xuét hién, gid tri cua

weighted pred table present in ph flag dugc suy ra bang 0.

deblocking_filter override enabled flag bang 1 x4c dinh ring ghi chén loc
tach khéi c6 thé xudt hién trong cic PH hodc trong cac tidu dé l4t vién dan dén
PPS. deblocking_filter override enabled flag bing 0 xac dinh ring ghi chén loc
tach khdi khéng xut hién trong cac PH hoic trong cac tidu d 14t vién din dén
PPS. Khi khéng xudt hién, gid tri cia deblocking_ filter override enabled flag
duogc suy ra bang 0.

deblocking_filter override present in ph flag bing 1 xic dinh ring ghi
chén loc tach khdi khong xuét hién trong céc tiéu d8 l4t vién dan dén PPS ma co
th8 xudt hién trong cac PH vien din  dén  PPS.
deblocking_filter override present in ph flag bang 0 x4c dinh ring ghi chén
loc tach khdi khong xuét hién trong cac PH vién din dén PPS ma c6 thé xuét

hién trong céc tiéu d& 14t vién dan dén PPS.

_picture_header rbsp() { Mo ta

if((pps_weighted pred flag || pps _weighted bipred flag) &&
weighted pred table present in ph flag)
pred weight table()

if(rpl present in ph flag) {
for(i=0;1<2;i++) { :
if(num_ref pic lists in _sps[i] >0 && !pps ref pic list sps idc[i] &&
i == 0 |] G == 1 && rpll idx present flag)))
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pic_rpl_sps_flag][i] u(1)

if(pic rpl sps_flag[i]) {

if(lnum_ref pic lists in spsfi]>1 &&
G == 0 || G == 1 && rpll idx present flag)))

pic_rpl_idx[i] u(v)
) else ’ ' '

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

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

if(ltrp_in slice header flag[i][RplsIdx[i]])

pic_poc_lIsb_It[i][j] u(v)
pic_delta poc msb present flag[i][j] u(1)
if(pic_delta poc msb present flag[i][j])
pic_delta poc_msb_cycle It[i][j] ue(v)
}
}
}
if(sps_sao _enabled flag && sao present in _ph flag) {
pic_sao luma enabled flag u(l) 3
if(ChromaArrayType != 0) ‘
pic_sao_chroma enabled flag u(l)
—
}
if(sps_alf enabled flag && alf present in ph flag) {
pic_alf enabled flag u(1)
if(pic alf enabled flag) {
pic num _alf aps ids luma u(3)
for(i=0; i <pic num alf aps ids luma;i++)
pic_alf aps id luma(i] u(3)
if(ChromaArrayType != 0)
pic_alf chroma idc u(?)
if(pic_alf chroma idc)
pic_alf aps id chroma , .1 u(3)
}
i

if(deblocking_filter override enabled flag &&
deblocking filter override present in ph flag)

pic_deblocking filter override flag u(l)
if(pic_deblocking filter override flag) {
pic_deblocking filter disabled_flag u(1)
if(!pic_deblocking filter disabled flag) {
pic_beta_offset _div2 se(v)
pic_tc_offset div2 se(v)
) .
¥
}
slice header() { Mo ta
if(Irpl_present in ph flag  &&((na!l unit type != IDR_W_RADL &&

nal unit type =
IDR N LP) || sps idr rpl present flag)) {
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for(i=0;1<2;i++) {

if(num_ref pic lists in spsfi] >0 && !pps_ref pic_list sps idc[i] &&
i == 0 ]] (G == 1 && rpll idx present flag)))

slice rpl sps flag[i] u(1)

if(slice rpl sps flag[i]) {

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

i == 0 |] (i == 1 && rpll idx present flag)))

slice rpl_idx[i] u(v)

} else

ref pic list struct(i, num _ref pic lists in_sps[i])

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

if(itrp_in_slice header flag[i][Rplsldx[i]])

slice poc Isb It[i][j] u(v)
slice delta_poc_msb present flag[i][j] u(1)
if(slice delta poc msb present flag[i][j])
slice_delta poc msb cycle It[i][j] ue(v)
}
}
)
if(rpl_present_in_ph flag || ((nal_unit type != IDR_W_RADL &&

nal_unit type =
IDR N LP) || sps idr rpl present flag)) {

if((slice type !'= I && num_ref entries[0][Rplsldx[0]] > 1) ||
(slice type == B && num ref entries[1][Rplsidx[1]] > 1)) {

num_ref idx active override flag u(1)

if(num _ref idx active override flag)

for(i=0;i<(slice type == B?2:1); i+t

if(num_ref entries[i][Rplsldx[i]] > 1)

num_ref idx active minusl[i] ue(v)

}

!

i’;’éslice type = D{

if((pps_weighted pred flag && slice type == P) ||
(pps_weighted bipred flag && slice type == B)) &&
weighted pred table present in ph flag)

pred weight table()

}
if(sps sao enabled flag && !sao present in ph flag) {
slice sao luma flag u(1)
if(ChromaArrayType != 0)
slice sao_chroma flag u(1)
3
if(sps_alf enabled flag && lalf present in ph flag) {
slice_alf enabled flag u(1)
if(slice alf enabled flag) {
slice num_alf aps ids luma u(3)
for(i=0;1i<slice num alf aps ids luma; i++)
slice_alf aps id lumali] u(3)
if(ChromaArrayType != 0)
slice_alf chroma_idc u(2)

if(slice alf chroma idc)
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slice alf aps id chroma

u(3)

}

}

if(deblocking_filter override enabled flag &&
!deblocking filter override present in ph flag)

slice _deblocking filter override flag

u(l)

if(slice_deblocking filter override flag) {

slice deblocking filter disabled flag

u(l)

if(Islice deblocking filter disabled flag) {

slice beta offset div2

se(v)

slice tc offset div2

se(v)

}

}

Ct phép tity chon cho tiéu dé anh nhur sau:

picture_header rbsp() {

M6 ta

if(rpl_present in_ph flag) {

for(i=0;1<2; i++) {

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

pic_rpl sps flag[i]

u(l)

if(pic_rpl sps flag[i]) {

if(num_ref pic lists_in sps[i]>1 &&
i == 01 G == 1 && rpll idx present flag)))

pic_rpl idx[i]

u(v)

} else

ref pic list struct(i, num ref pic lists in sps[i])

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

if(ltrp_in_slice header flag[i][Rplsldx[i]])

pic_poc_Isb_It[i][j]

u(v)

pic_delta poc msb_present flag[i][j]

u(1)

if(pic_delta poc msb present flag[i][j])

pic_delta poc_msb cycle It[i][j]

ue(v)

}

}

}

if((pps_weighted pred flag || pps weighted bipred flag) &&
weighted pred table present in ph flag)

pred weight table()

if(sps_sao enabled flag && sao present in ph flag) {

pic_sao luma_enabled flag

u(1)

if(ChromaArrayType = 0)

pic_sao _chroma enabled flag

u(l)

o

}

if(sps alf enabled flag && alf present in ph flag) {

pic_alf enabled flag

u(1)
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if(pic‘ alf enabled flag) {

pic num_alf aps ids luma u(3)
for(i=0; i <pic num alf aps ids luma; i++)
pic_alf aps id ITumali] u(3)
if(ChromaArrayType = 0)
pic_alf chroma idc u(2)
if(pic_alf chroma idc)
pic_alf aps id chroma u(3)
¥
}
if(deblocking_filter override enabled flag &&
deblocking filter override present in ph flag)
pic_deblocking filter override flag u(l)
if(pic_deblocking filter override flag) {
pic_deblocking filter disabled flag u(1)
if(!pic_deblocking filter disabled flag) {
_pic_beta offset div2 se(v)
_pic_tc_offset div2 se(v)

}

i

Trong vi du khac, bdo hi€u cac phan tir ti€u dé anh va tiéu dé 14t co thé dugce

két hop trong mot qua trinh.

Vi du nay dua vao co (“picture_header in slice header flag”) ma chi béo

lidu c4c tiéu dé anh va 14t ¢ dugc két hop hay khong. Ci phép cho dong bit theo

vi du nay nhu sau:

Cu phap RBSP tiéu dé anh

picture header rbsp() { Mo ta
picture header structure()

!

Ct phép ciu tric tiéu dé anh

picture header structure() { Mo ta
non_reference picture flag u(l)
gdr_pic_flag u(1)
no_output of prior_ pics_flag u(1)
if(gdr pic flag)

recovery poc cnt ue(v)

ph_pic_parameter set id ue(v)
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C1 phéap tiéu dé 14t chung

slice header() { Mb ta

picture header in slice_header flag u(1)

if(picture_header in slice header flag)

picture header structure()

if(subpics present flag)

slice_subpic_id u(v)
if(rect slice flag || NumTilesInPic > 1)

slice_address u(v)
if('rect_slice flag && NumTilesInPic > 1) '

num tiles in slice minusl ue(v)
slice type ue(v)
if(!pic_rpl present flag &&((nal_unit_type I= IDR_W_RADL &&

nal_unit type =

IDR N LP) || sps idr rpl present flag)) {

for(i=0;i<2;i++H) {

if(num_ref pic lists in _sps[i]>0 && !pps_ref pic list sps idcli] &&
G == 0] G == 1 && rpll idx present flag)))

slice_rpl_sps_flag][i] u(l)

e | o

Ngit nghia cho picture header in slice header flag va c4c rang budc dong
bit lién quan nhu sau:

picture_header in slice header flag bang 1 x4c dinh ring tiéu dé anh ciu
trac ¢ phap xudt hién trong tiéu dé lat. picture_header in_slice header flag
bing 0 x4c dinh ring tiéu dé anh céu triic ci phap khong xudt hién trong tiéu ¢&
lat.

Tuong hop dong bit yéu cau ring gid ti cla
picture header in slice header flagla giéng nhau cho tit ca cac 14t cia CLVS.

Khi picture_header in_slice header flagbing 1, twong hgp dong bit yéu clu
rang khong don vi NAL nao ¢6 loai don vi NAL bang PH_NUT xuét hién trong
CLVS.

Khi picture_header in_slice header flag bing 0, twong hgp dong bit yéu céu
rang don vi NAL c6 loai don vi NAL bing PH NUT xuit hién trong PU, dimg
trude don vi VCL NAL thir nhat caa PU.

K&t hgp theo cac khia canh cia cac vi du nay nhu sau.
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Khi picture_header in_slice header flag bang 0, cic c& x4c dinh liéu phan
tr ci phép cia cong cu m3 lién quan Xuét hién trong PH hodc SH (nhung khong
phii ca hai); |

Nguge lai (khi picture header in slice_header flag bing 1), cic c& nay
dugce suy ra bﬁhg 0 chi bao bao hiéu tham s cong cu & mtrc l4t.

Két hop tity chon nhu sau:

Khi picture_header in_slice header flag bing 0, cic ¢ x4c dinh lidu phan
tir ¢t phép ctia cong cu ma lién quan xuét hién trong PH hogc SH (nhung khéng
phai ca hai);

Nguge lai (khi picture header in slice header flag bing 1), cic c& nay
dwgc suy ra bang 0 chi bao béo hiéu tham sé cong cu & mirc tidu dé anh.

~ Két hop nay c6 ct phap sau:
Cu phap tap hop tham sé anh

pic_parameter set rbsp() { Mo ta
picture header in_slice header flag u(l)
if (picture header in_slice header flag)
{
rpl_present in_ph flag u(l)
sao_present in_ph flag u(1)
alf present in ph flag u(1)
}
pps_weighted pred flag . u(l)
pps_weighted bipred flag u(l)
if(pps_weighted pred flag I pps_weighted bipred_flag I
rpl present in ph flag)
weighted pred_table present_in_ph_flag u(l)
deblocking filter control present flag ' u(l)
if(deblocking_filter control present flag) { '
deblocking filter override emabled flag u(l)
if(deblocking_filter override enabled flag)
deblocking filter override present in ph flag u(1)
pps_deblocking filter disabled flag u(l)
if(!pps_deblocking filter disabled flag) {
pps_beta offset div2 se(v)
pps_tc_offset div2 se(v)
}
}
constant_slice_header_params_enabled flag u(l)
B
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Trong vi du nay, phép kiém tra liéu du bdo c6 trong sb duoc kich hoat duge

thuc hién bing cach chi bao sb lugng muyc trong danh sch anh tham chiéu duge

tao tham chi€u véi du bédo c6 trong so.

Ca phép va ngit nghia trong vi du nay dugce dinh nghia nhu sau:

112/183

pred weight table() { Mo ta
- luma_log2_weight denom ue(v)
if(ChromaArrayType != 0)
delta_chroma_log2 weight denom se(v)
num _l0 weighted ref pics ue(v)
for(i=0;1<num 10 weighted ref pics; i++)
luma weight 10 flag][i] u(l)
if(ChromaArrayType != 0)
for(i=0; i < NumRefldxActive[0]; i++)
chroma weight 10 flag]i] u(l)
for(i = 0; i < NumRefldxActive[0]; i++) {
if(luma weight 10 flag[i]) {
delta luma_weight 10[i] se(v)
luma offset 10[i] se(v)
}
if(chroma weight 10 flag[i])
for(j=0;j<2;j+4) {
delta chroma weight 10[i][j] se(v)
delta_chroma offset 10[i][j] se(v)
) :
¥
num_l1 weighted ref pics ue(v)
for(i=0;i<num 11 weighted ref pics; i++)
luma weight 11 flag[i] u(l)
if(ChromaArrayType = 0)
for(i = 0; i < NumRefldxActive[l]; it++)
chroma_weight 11 flagJi] u(1)
for(i = 0; 1 < NumRefldxActive[l]; i++) {
if(luma weight 11 _flag[i]) {
delta luma_ weight 11]i] se(v)
luma_offset 11[i] se(v)
}
if(chroma weight 11 flag[i])
for(G=0;j<2;j+4) {
delta_chroma_weight 11[i][j] se(v)
delta _chroma offset 11[i][j] se(v)
!
i
i

num_10_weighted ref pics xac dinh s§ lugng anh tham chiéu trong danh

sdch anh tham chiéu 0 ¢6 trong s0. Gid tri cianum_ 10 weighted ref pics s€ ndm

trong khoang tir 0 dén MaxDecPicBuffMinus1 + 14, bao gOm hai gi4 tri dAu mat.
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Tuong hgp dong bit yéu cAdu ring khi xudt hién, gid tri ciia
num_ 10 weighted ref pics s& khong nhé hon sé lugng anh tham chiéu hoat déng
cho LO cuia bét ky 14t nao trong dnh duge lién két véi tiéu dé anh.

num_I1_weighted ref pics xac dinh sd Iugng anh tham chiéu trong danh
sach 4nh tham chiéu 1 c6 trong sb. Gid tri chanum_11_weighted ref pics s& nim
trong khoang tir 0 dén MaxDecPicBuffMinus1 + 14, bao gém hai gi tri dAu mut.

Twong hop dong bit yéu cdu ring khi xudt hién, gia tri cua
num_11_weighted ref pics s& khong nhé hon sb lugng anh tham chiéu hoat dong

cho L1 cua bt ky 14t ndo trong anh duoc lién két vai tiéu dé anh.

MaxNumGeoMergeCand duoc gan bang 0 khi num_ 10 weighted ref pics
hodc num_I1_weighted ref pics khae 0. Ca phép sau 1a vi du céch thire 1€ thude

nay cé thé dugc st dung:

if(sps_prof pic present flag)

pic_disable prof flag u(l)
if(sps_geo_enabled flag && MaxNumMergeCand >= 2 &&

pps_max num_merge cand minus_max num_geo_cand_plusl &&
num 10 weighted ref pics=—0 && num_11_weighted ref pics==0)

pic_max_num_merge cand minus max num_geo cand ue(v)
if (sps_ibc enabled flag)

pic_six_minus max num_ibc_merge cand ue(v)
if(sps_joint cber enabled flag)

Ngit nghia cia pic max num merge cand minus max num_geo_ cand
theo phwong an thuc hién giéng nhu ddi véi cac phuong 4n thuc hién truée do.

Trong vi du, c4c phén tir cu phap trong va ngoai dugc bdo hidu c6 diéu kién
néu chi céc loai l4t cu thé duoc st dung trong anh duogc lién két voi PH.

Cu phép cho vi du nay duéi day:

picture _header rbsp() { M5 ta

pic_inter slice present flag u(l)
if(pic_inter slice present flag)

pic_intra_slice_present flag u(l)
non_reference picture flag u(l)
gdr_pic_flag u(l)
no_output of prior pics flag u(l)
if(gdr pic flag)

recovery poc_cnt ue(v)
ph pic_parameter set id ue(v)
if(sps_poc_msb _flag) {
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ph_poc msb _present_flag u(l)
if(ph_poc_msb present flag)
“ poc_msb val u(v)
}
if(sps_subpic id present flag && !sps subpic id signaliing flag) {
ph_subpic id signalling present flag u(1)
if(ph_subpics id signalling present flag) {
ph_subpic id len minusl ue(v)
fori=0;i <= sps num subpics minusl; i++)
ph_subpic id[i] u(v)
}
}
if(Isps_virtual boundaries present flag) {
ph virtual boundaries present flag u(l)
if(ph_virtual boundaries present flag) {
ph num ver virtual boundaries u(2)
for(i=0;i <ph num ver virtual boundaries; i++)
ph virtual boundaries pos x[i] u(13)
ph num hor virtual boundaries u(2)
for(i=0;1i<ph num hor virtual boundaries; i++)
ph virtual boundaries pos y[i] u(13)
i
}
if(separate _colour plane flag == 1)
colour plane id u(2)
if(output_flag present flag)
pic_output flag u(1)
pic_rpl present flag u(1)
if(pic_rpl_present flag) { ]
forG=0;1<2;it++) {
if(num_ref pic lists_in_sps[i]>0 && !pps_ref pic list sps_idc[i] &&
i == 0 ]| (== 1 && rpll idx present flag)))
pic_rpl sps flag]il u(1)
if(pic_rpl sps flag[i]) {
if(num_ref pic lists in_sps[i]>1 &&
G == 0 || G == 1 && rpll idx present flag)))
pic rpl idx[i] u(v)
} else
ref pic list struct(i, num ref pic lists_in_spsli])
for(j = 0; j <NumLtrpEntries[i][RplsIdx[i]]; j++) {
if(ltrp_in_slice header flag[i][Rplsldx[i]])
pic_poc_lIsb_It[i][j] u(v)
pic_delta poc msb present flag[i][j] u(1)
if(pic_delta poc msb present flag[i][j])
pic_delta poc msb cycle It[i][ji ue(v)
+
i
}
if(partition constraints_override enabled flag)}{
partition constraints override flag u(l)
if(pic intra slice present flag) {
if(partition_constraints override flag) {
pic log2 diff min gt min cb _intra slice luma ue(v)
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pic_max mtt hierarchy depth intra slice luma ue(v)
if(pic max mtt hierarchy depth intra slice luma != 0){
pic_log2 diff max_bt min_qt intra_slice Juma ue(v)
pic_log2 diff max tt min gt intra slice luma ue(v)
} - .
if(qtbtt dual tree intra flag) {
pic log2 diff min gt min cb intra slice chroma ue(v)
pic_ max_mtt_hierarchy depth_intra slice chroma ue(v)
if(pic max mtt hierarchy depth intra slice chroma != 0) {
pic_log2 diff max bt min_qt_intra_slice_chroma ue(v)
pic log2 diff max tt min gt intra slice chroma ue(v)
!
}
}
—
if(cu gp delta enabled flag){
pic_cu_qp delta subdiv_intra_slice ue(v)
if(pps cu chroma gp offset list enabled flag).
pic_cu chroma qp offset subdiv_intra slice ue(v)
}
if(pic_inter slice present flag) {
if(partition_constraints override flag) {
pic_log2 diff min_qt_min_cb_inter slice ue(v)
pic max_mtt hierarchy depth_inter slice ue(v)
if(pic max mtt hierarchy depth inter slice != 0){
pic_log2 diff max bt min_qt inter slice ue(v)
pic_log2 diff max tt min_qt inter_ slice ue(v)
}
}
if(cu_gp delta enabled flag)
pic_cu_qp_delta_subdiv_inter_slice ue(v)
if(pps cu chroma gp offset list enabled flag) 4
pic cu chroma qp offset subdiv_inter slice ue(v)
if(sps_temporal mvp enabled flag)
pic_temporal mvp enabled flag u(l)
if(!pps_mvd 11 zero idc)
mvd 11 zero flag u(l)
if(!pps_six minus max num_merge cand plusl)
pic_six minus max num_merge cand ue(v)
if(sps_affine enabled flag)
pic_five minus_max_num_subblock merge cand ue(v)
if(sps_fpel mmvd enabled flag)
pic_fpel mmvd _enabled flag u(1)
if(sps_bdof pic present flag)
pic_disable bdof flag u(1)
if(sps dmvr pic present flag)
_ pic_disable dmvr flag u(l)
if(sps_prof pic present flag)
pic_disable prof flag u(l)
if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
'pps max num merge cand minus max num triangle cand plusl)
pic_ max num_merge cand minus max num_triangle cand ue(v)

}
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if (sps_ibc_enabled flag)

pic six minus max num ibc merge cand ue(v)

7.3.7.1 Ct phép tiéu d 14t chung

slice header() { Mo ta

slice pic_order cnt_lIsb ' u(v)
if(subpics present flag)

slice subpic_id u(v)
if(rect slice flag || NumTilesInPic > 1)

slice_address w(v)
if(Irect slice flag && NumTilesInPic > 1)

num_tiles in_slice minusl ue(v)
if(pic_inter slice present flag)

slice_type ue(v)

7.4.3.6 Ngit nghia RBSP tiéu dé anh

pic_inter_slice_present_flag bang 1 xé4c dinh ring mot hodc nhidu 14t co
slice_type bing 0 (B) hodc 1 (P) ¢6 thé xut hién trong anh dugc lién két véi PH.
pic_inter slice present flag bing 0 xac dinh rang khong 14t ndo véi slice_type
bing 0 (B) hodc 1 (P) c6 thé xuét hién trong anh dugc lién két véi PH.

pic_intra slice present flag bang 1 xac dinh ring mot hoic nhiéu 14t ¢
slice type bang 2 (I) c6 thé xuit hién trong anh dugc lién két véi PH.
pic_intra_slice present flag bing 0 x4c dinh rang khong l4t ndo véi slice_type
bing 2 (I) c6 thé xuét hién trong anh dugc lién két véi PH. Khi khong xuat hién,
gia tri cua pic_intra_slice_only flag dugc suy ra bang 1.

Luu y-: Céac gia tri cia both pic inter slice present flag va
pic_intra_slice present flag dugc gan bang 1 trong tiéu d& anh dugc lién két véi
4nh chira mot hodc nhiéu anh thanh phz‘in chira (céac) lat dugc tao mé trong cé thé
duge hop nhit véi mot hodc nhidu anh thanh phan chia (cac) 14t dugc tao ma
ngoai.
7.4.8.1 Ngit nghia tiéu dé 14t chung

slice_type xac dinh loai ma cua lat theo Bang 7-5.

Bang 7-5 — Lién két tén véi slice_type
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slice type |Tén slice type
0 B (14t B)

1 P (14t P)

2 [(1atT)

Khi nal unit type 1a gid tri cla nal unit type trong khoing ti
IDR_W RADL dén CRA_NUT, bao gbm hai gi4 tri d¢du mit, va anh hién tai Ia
anh thir nhét trong AU, slice_type phai bang 2. |

Khi khong xuét hién, gia trj cia slice_type duoc suy ra béng 2.

Khi pic_intra_slice present_flag bang 0, gié tri cia slice_type phai nim trong
khoang tir 0 dén 1, bao gdm hai gia tri ddu miit.

Vi du nay c6 thé dugc két hop véi bao hidu pred weight table() trong tidu
d& anh. Bo hiéu pred_weight table() trong tiéu dé anh duge bdc 16 trong cac vi
du trudce do.

Cu phép 14y lam vi du nhu sau:

picture header rbsp() { Mo ta

if((pps_weighted pred flag || pps_weighted bipred flag) &&
weighted pred table present in ph flag)

pred weight table()

Khi chi bao xuét hién pred weight table() trong tiéu dé anh, cti phap sau c6

thé duoc str dung.

picture header rbsp() { Mo ta
pic_inter slice present flag u(l)
if(pic_inter slice present flag)
pic_intra slice present flag u(l)

if((pps_weighted pred flag || pps_weighted bipred flag) &&
pic_inter slice present flag)

pred weight table()

Céc vi du tiry chon c6 thé st dung ct phép sau:

picture header rbsp() { MO ta
pic_inter slice present flag u(l)
if(pic inter slice present flag)
pic_intra slice present flag u(l)
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if((pps_weighted pred flag || pps_weighted bipred flag) &&
pic inter slice present flag &£& weighted pred table present in ph flag)

pred weight table()

Céac vi du tuy chon ¢6 thé sir dung ct phdp sau:

picture header rbsp() { | Mébta
pic inter bipred slice present flag u(l)
if (Ipic_inter bipred slice present flag) '
pic_inter slice present flag u(l)
if(pic_inter slice present flag)
pic_intra slice present flag u(l)

if((pps_weighted_pred flag || pps_weighted bipred flag) &&
pic_inter slice present flag && weighted pred table present in_ph flag)

pred weight table()

Trong cu phap néu trén, pic_inter bipred slice present flag chi bdo se xuat
hién cua tat ca céc loai lat, [, B va P vién dan dén tiéu dé anh.

Khi pic_inter_bipred slice present flag bing 0, anh bao gdm chi céc 14t loai
I hodc B.

Trong trudong hop ndy, céc che dd phi chit nhét bi v higu hoa.

Vi du boc 16 két hop céc vi du néu teén. Ca phap lay lam vi du duge mé ta

nhur sau:
picture header rbsp() { | Mb ta
pic_inter slice present flag u(l)
if(pic_inter slice present flag)
pic_intra slice present flag u(l)
-—ple—rpl-present{lag #H
ifpierpl flac) |

if(rpl present in_ph flag) {

for(i=0;i<2;i++) {

if(num_ref pic lists in sps[i] >0 && lpps ref pic list sps_idcfi] &&
i == 0 || (. == 1 && rpll idx present flag)))

pic_rpl sps_flag[i] u(1)

if(pic_rpl_sps_flagfi}) {

if(num_ref pic lists in spsfij>1 &&

G == 0 || (i == 1 && rpll idx present flag)

pic_rpl_idx][i] u(v)

1 else

ref pic list struct(i, num ref pic lists in sps[i])

for(j = 0; ] < NumLtrpEntries[i]|RplsIdx[i]}; j++) {

if(itrp_in_slice header flag[il[Rpisidx[i]]}}

pic_poc Isb 1t[i][j] . u(v)
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pic_delta poc _msb present flag[i][j] w(l)
if(pic_delta poc msb present flag[i][j])
pic_delta_poc_msb_cycle It[i][j] ue(v)
}
!
!

if((pps_weighted pred flag || pps_weighted bipred flag) &&

weighted pred table present in ph flag && pic inter slice present flag)
pred weight table() )

if(sps sao enabled flag && sao present in ph flag) {

—pie—sao—enabled presentfas W
ifpi blod fac) £ v
~ pic_sao luma enabled flag u(1)
if(ChromaArrayType != 0)
pic_sao_chroma enabled flag u(1)
——t
}
if(sps_alf enabled flag && alf present in ph flag) {
—pie_alfenabled_presentflag wh
ifpic_alt_cnabled fas) {
pic_alf enabled flag ‘ u(l)
if(pic_alf enabled flag) {
pic num_alf aps ids luma u(3)
for(i=0; i <pic num alf aps ids luma; i++)
pic_alf aps id lumali] u(3)
if(ChromaArrayType != 0)
pic_alf chroma_ide u(2)
if(pic alf chroma idc)
pic_alf aps id chroma ; u(3)
}
-
!

if(deblocking_filter override enabled flag &&
deblocking filter override present in ph flag)-{

——pie—deblocking filter—averride preseatflag ies)
ipic_deblocking 5 4 flas) {
pic_deblocking filter override flag - u(l)
if(pic_deblocking filter override flag) {
_pic_deblocking_filter_disabled flag u(l)
if(!pic_deblocking filter disabled flag) {
___ pic_beta_offset_div2 ‘ se(v)
pic_tc offset div2 se(v)
!
}
S
—
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B

Trong vi du, lra chon ché do phi chir nhat (ching han, GEO) vién din dén
anh khong c6 hé sb du bo c6 trong sb duge phép.

Trong vi du nay, ngit nghia dugc dinh nghia nhu sau:
7.4.10.7 Ngit nghia dir liéu hop nhit

Bién MergeGeoFlag[x0][y0], x4c dinh liéu bu chuyén dong dua trén hinh
dang hinh hoc dugc sir dung dé tao cac mau du bdo ctia CU hién tai, khi giai ma
14t B, dugc din xuét nhu sau:

— Néu tht ca cac diéu kién sau 1a dung, MergeGeoFlag[x0][y0] duoc gan
bang 1:

— sps_geo _enabled flag béng 1.

~ slice type bang B.

— general merge flag[x0][y0] bang 1.

—  MaxNumGeoMergeCand 16n hon hoic bang 2.

—  cbWidth 16n hon hoc bing 8

—  cbHeight I6n hon hodc bang 8

—  cbWidth nhé hon 8*cbHeight

— cbHeight nhé hon 8*cbWidth

— regular merge flag[x0][y0] bang 0.

— merge subblock flag[x0][y0] bang 0.

— ciip_flag[x0][y0] bing 0.

—  Nguoc lai, MergeGeoFlag[x0][y0] dugc gan bang 0.

Twong hop dong bit yéu ciu rang néu mot trong cic cd c6 trong sé tuong
minh d6 sang hodc sic do ctia CU 1a true, MergeGeoFlag[x0][y0] phai bang 0.

Trong vi du, mét ph?m ctia ban mé td VVC dugc gidi thich nhu sau:

8.5.7 Qué trinh giai ma cho cac khdi ngoai hinh hoc
8.5.7.1 Téng quat
Qua trinh nay duoc goi khi giai ma CU véi MergeGeoFlag[xCb][yCb] bang

Dau vao cho qua trinh nay la:
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— Vi tri d6 sang (xCb, yCb) xé4c dinh mAu trén bén trai CB hién tai so véi
mau do sang trén bén trai ciia anh hién tai,

—  bién cbWidth x4c dinh chiéu réng ctia CB hién tai trong cic miu d0 sang,

—  bién cbHeight x4c dinh chiéu cao ctia CB hién tai trong c4c mau do sang,

—  céc vecto chuyén dong d6 sang c6 d6 chinh xac miu phén s6 1/16 mvA
va mvB,

—  cac vecto chuyén dong sic 6 mvCA va mvCB,

—  céc chi s tham chiéu refldxA va refldxB,

— céac co danh sach du bao predListFlagA va predListFlagB.

Gia st predSamplesLAr va predSamplesLBL 14 cic méng
(cbWidth)x(cbHeight) cta chc gia tri miu 40 sing dugc duy bio va,
predSamplesL Acy, predSamplesLBcy, predSamplesLAc: va predSamplesLBc; 1a
cac mang (cbWidth/SubWidthC)x(cbHeight/SubHeightC) clia céc gid tri miu
sic dd duge du bio.

predSamplest, predSamplescy va predSamplescr duge dén xudt bing céc
budc cé thir tu sau:

1. VéiN 1a mot trong A va B, phuong trinh sau 4p dung:

2. Goéc phan ving va khoang cach cia bién ché d6 hinh hoc hop nhét
angleldx  va  distanceldx = dugc gén theo gid tri cla
merge geo partition idx[xCb][yCb] nhu dugc x4c dinh trong Bang 36.

3. Bién explictWeightedFlag dugc dn xuat nhu sau:

lumaWeightedFlagA =  predListFlagA  ?  luma weight 11_flag[refldxA]
luma weight 10 flag[refldxA]

lumaWeightedFlagB =  predListFlagB ~ ?  luma weight 11_flag[refldxB]
luma_weight 10 flag[refldxB]

chromaWeightedFlagA = predListFlagA ? chroma_weight 11_flag[refldxA] : chroma
weight 10 flag[refldxA]

chromaWeightedFlagB = predListFlagB ? chroma weight i1 flag[refldxB] : chroma

weight 10 flag[refldxB]
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weightedFlag = lumaWeightedFlagA | | lumaWeightedFlagB | | chromaWeightedFlagA | |
chromaWeightedFlagB

4. Chc mau du bao bén trong CB d6 sang hién tai, predSamplest[x¢][y1] véi
x1. = 0..cbWidth — 1 va y. = 0..cbHeight — 1, dugc din xudt bing cich goi qua
trinh dir bao mAu co6 trong sb dbi voi ché do hop nhat GEO dugc xac dinh trong
ménh d2 8.5.7.2 néu weightedFlag bing 0, va qua trinh du bao méu cb trong sb
tudng minh trong ménh dé 8.5.6.6.3 néu weightedFlag bing 1 6 chidu rong CB
nCbW dugc gan béng cbWidth, chiéu cao CB nCbH dirge gén béing cbHeight,
cac mang miu predSamplesLAL va predSamplesLBi, va biéns angleldx va
distanceldx, va cldx béng 0 1am cac dau vao.

5. Cac méu du bao bén trong khéi ma Cb thanh phén sic d6 hién tai,
predSamplesco[xc][yc] voi xc = 0..cbWidth/SubWidthC — 1 va
yc = 0..cbHeight/SubHeightC — 1, dugc dan xudt bﬁ‘mg cach goi qué trinh du bao
mau cd trong sb dbi vé6i ché do hop nhit GEO dupc xéc dinh trong ménh dé
8.5.7.2 néu weightedFlag bang 0, va qua trinh du bdo miu ¢ trong s& tuong
minh trong ménh dé 8.5.6.6.3 néu weightedFlag bang 1 ¢6 chidu rong CB nCbW
duoc gan bing cbWidth/SubWidthC, chidu cao CB nCbH dwgc gan bing
cbHeight/SubHeightC, cic mang mau predSamplesLAcs va predSamplesLBc»,
va céc bién angleldx va distanceldx, va cIdx bing 1 lam cic dAu vio.

6. Cac mau du bdo bén trong khdi ma Cr thanh ph?in sic do hién tai,
predSamplesct xc]{yc] voi xc = 0..cbWidth/SubWidthC — 1 va
yc = 0..cbHeight/SubHeightC — 1, dugc din xuét bang cach goi qua trinh du béo
mau cé trong s6 dbi véi ché dd hop nhit GEO dugc x4c dinh trbng ménh
d& 8.5.7.2 néu weightedFlag bing 0, va qu4 trink du bdo miu ¢o trong s6 twdng
minh trong ménh dé 8.5.6.6.3 néu weightedFiag bang 1 c¢6 chiéu rong CB nCbW
dugc gan bing cbWidth/SubWidthC, chiéu cao CB nCbH dugc gén bang
cbHeight/SubHeightC, cic mang mau predSamplesLAc: va predSamplesLBcr,
va céc bién angleldx va distanceldx, va cldx bing 2 lam céc dau vao.

7. Qué trinh luu trit MV cho ché d¢ hinh hoc hop nhét dugc xac dinh trong
ménh d& 8.5.7.3 dugc goi v6i vi tri CB do sang (xCb, yCb), chiéu réng CB dd
sang cbWidth, chiu cao CB d9 sang cbHeight, huéng phan ving angleldx va
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distanceldx, cdic MV d6 sang mvA va mvB, cac chi s0 tham chiéu refldxA va

refldxB, va cac c& danh sach du bdo predListFlagA va predListFlagB lam céac

dau vao.’

Bang 36 — M6 ta gia tri angleldx va distanceldx dua trén merge geo_partition_idx.

merge g |0 |1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |13 |14 |15 |16
eo_partit

ion_idx

angleldx |0 |0 |1 1 1 1 (2 12 (2 (2 |3 |3 |3 |3 |4 |4 |4
distancel [ 1 |3 |0 |1 |2 |3 |0 |1 |2 |3 |0 |1 |2 {3 |0 1 2
dx

merge g | 17 |18 |19 |20 |21 |22 |23 |24 |25 |26 |27 |28 |29 |30 |31 |32 |33
eo_partit

ion idx

angleldx (4 |6 |6 |8 |8 |8 |8 |9 [9 |9 |9 |10 |10 |10 |10 |11 |11
distapceI |3 |1 {3 |0 |1 |2 (3 |0 1 |2 |3 (0 |1 (2 |3 1
dx

merge g |34 |35 |36 |37 |38 |39 |40 |41 |42 (43 |44 |45 |46 |47 |48 | 49 | 50
eo_partit

ion_idx

angleldx | 11 |11 |12 |12 |13 |13 |13 |14 |14 |14 |15 |15 |15 |16 |16 |16 |18
distancel 3 1 |3 1 (2 |3 1 (2 |3 1 |2 |3 1 12 |3 1
dx _

merge g |51 |52 |53 |54 |55 |56 |57 |58 |59 |60 | 61 | 62 | 63

eo_partit

ion idx

angleldx | 18 |20 | 20 |20 |21 {21 |21 |22 [22°22 |23 |23 |23

distancel |3 |1 |2 |3 1 |12 |3 1 (2 |3 1 (2 |3

dx

8.5.6.6.3 Qua trinh du bao méu c6 trong sé tudng minh

Pau vao cho qua trinh nay la:

— Hai bién nCbW va nCbH xéac dinh chiéu rdng va chiéu cao ciia CB hién

tai,

— Hai mang (nCbW)x(nCbH) predSamplesL.O va predSamplesL1,

|

gia tri mau dy bio.

cac ¢ stir dung danh sach du bdo, predFlagl.0 va predFlagl 1,

cac chi sb tham chiéu, refldx1.0 va refldxL1,

bién cIdx x4c dinh chi sb thanh phan mau,

chiéu sau bit mau, bitDepth.

Dau ra clia qua trinh nay 12 mang (nCbW)x(nCbH) pbSamples cla cac

Bién shift] dugc gan bing Max(2, 14 — bitDepth).
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Céc bién log2Wd, 00, o1, w0 va wl dugce dan xut nhu sau:
—  Néu cldx bang 0 cho cic miu d6 sang, phuong trinh sau 4p dung:
log2Wd = luma log2 weight denom + shiftl  (1010)
w0 = LumaWeightLO0[refldx1.0] (1011)
w1 =LumaWeightL1[refldxL1] (1012)
00 = luma_offset 10[refldxL0] << (bitDepth — 8) (1013)
ol =luma offset 11[refldxL1] << (bitDepth—8) (1014)
—  Nguoc lai (cIdx khong bing 0 cho cac miu sic do), phuong trinh sau
ap dung:
log2Wd = ChromalLog2WeightDenom + shift] ~ (1015)
w0 = ChromaWeightLO[refldxLO0][cldx — 1] (1016)
w1 = ChromaWeightL1[refldxL.1][cldx — 1] (1017)
00 = ChromaOffsetLO[refldxLO0][cldx — 1] << (bitDepth -8) (1018)
ol = ChromaOffsetL1[refldxL1][cldx — 1] << (bitDepth —8) (1019)
Mau dy bdo pbSamples[x][y] v6i x =0.nCbW — 1 va y=0.nCbH — 1
duoc din xuét nhu sau:
—  Néu predFlagL0 bang 1 va predFlagl1 bang 0, cac gia tri miu du
béo dugc din xuét nhu sau:
iflog2Wd >= 1)
pbSamples[x][y] = Clip3(0, (1 << bitDepth)—1,
((predSamplesLO[x][y] * w0 + 2°&2Wd-1) = >>  Jog2Wd) +00) (1020)
else
pbSamples[x][y] = Clip3(0, (1 << bitDepth) — 1, predSamplesLO[x][y] * w0 +
00) /
—  Nguoc lai, néu predFlagl.0 biang 0 va predFlagl1 bing 1, c4c gia tri
mau du béo duge din xuit nhu saus:
iflog2Wd >= 1)
pbSamples[x][y] = Clip3(0, (1 << bitDepth)—1,
((predSamplesL1[x][y] * w1 +202Wd-1)  >>  10g2Wd)+0l)  (1021)
else
pbSamples[x][y] = Clip3(0, (1 << bitDepth) — 1, predSamplesL1[x][y] * wl +
ol)
—  Nguoc lai (predFlagl0 bing 1 va predFlagl1 bang 1), cc gi4 tri mau

du bao duge dan xuat nhu sau:
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pbSamples[x][y] = Clip3(0, (I << bitDepth) — 1,
(predSamplesLO[x][y] * w0 + predSamplesL1[x][y] * wl +
((00 + 01 + 1) << log2Wd)) >> (log2Wd +1))  (1022)
Vi du nay bdc 16 ct phép cia tham s6 dix liéu hop nhét bao g@)m kiém tra
bién ma chi bdo su c6 mit cia ché d6 hop nhét phi chir nhét (chéng han, ché d6

GEO). Vi du ct phap dugc néu dudi day:

merge data(x0, y0, cbWidth, cbHeight, chType) { Mo ta
if(CuPredMode[chType][x0][y0] == MODE IBC) {
if(MaxNumIbcMergeCand > 1)
merge idx[x0][y0] ae(v)
1 else {

if(MaxNumSubblockMergeCand > 0 && cbWidth >= 8 && cbHeight
>= §)

merge subblock flag[x0][y0] ae(v)
if(merge subblock flag[x0][y0] == 1){
if(MaxNumSubblockMergeCand > 1)
merge subblock idx[x0][y0] ae(v)
} else { '

if(cbWidth < 128 && cbHeight < 128 &&  ((sps_ciip_enabled flag
&&
cu_skip flag[x0][y0] == 0 && (cbWidth * cbHeight) >= 64) ||
(sps_geo_enabled flag && MaxNumGeoMergeCand>1 &&
cbWidth>=8 && cbHeight >=8 && cbWidth < 8*cbHeight && ebHeight <
8*cbWidth && slice type == B)))

regular_merge flag[x0][y0] ae(v)

if(regular merge flag[x0][y0] = D{

I

if(sps mmvd enabled flag)

mmvd_merge_flag[x0][y0] ae(v)

iflmmvd merge flag[x0][y0] == 1){

if(MaxNumMergeCand > 1)

mmvd _cand_flag[x0][y0] ae(v)

mmvd _distance idx[x0][y0] ae(v)

mmvd direction_idx[x0][y0] ae(v)

} else iffMaxNumMergeCand > 1)

merge idx[x0][y0] ae(v)

} else {

if(sps_ciip_enabled flag && sps_geo_enabled flag &&
MaxNumGeoMergeCand >1 && slice type == B &&
cu_skip flag[x0][y0] == 0 &&
cbWidth >= 8 && cbHeight >= 8 && cbWidth < 8*cbHeight &&
cbHeight < 8*cbWidth && cbWidth <128 && cbHeight <128)

ciip_flag[x0][y0] ae(v)
if(ciip flag[x0][y0] && MaxNumMergeCand > 1)

merge idx[x0][y0] ae(v)
if(Iciip_flag[x0][y0] && MaxNumGeoMergeCand > 1) {

merge geo_partition_idx[x0][y0] ae(v)

merge geo_idx0[x0][y0] ae(v)

if(MaxNumGeoMergeCand > 2)

merge geo_idx1[x0][y0] ae(v)
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3
s
}
}
}
Bién MaxNumGeoMergeCand dugc din xuét theo vi du bét ky trong céc vi
du trudce do. ,
Bién tiy chon SliceMaxNumGeoMergeCand dugc dan xudt tir bién
MaxNumGeoMergeCand c¢6 thé dwge st dung. Gid tri  cla
MaxNumGeoMergeCand thu dugc & cdc mire bac hi¢u cao hon ( chﬁng han, PH,
PPS hoic SPS). |
Trong vi du, SliceMaxNumGeoMergeCand Gfb:cyc dAn xuét dya trén gia tri cia
MaxNumGeoMergeCand va cac phép kiém tra bd sung duge thuc hién cho l4t. |
Ching han, SliceMaxNumGeoMergeCand = (num 10 weighted ref pics>0
|| num 11 _weighted ref pics>0) 7 0 : MaxNumGeoMergeCand.
Trong vi du khac, biéu thic sau dugc su dung dé xac dinh gia tri
MaxNumGeoMergeCand:
SliceMaxNumGeoMergeCand = (!pic_inter slice present flag) ? O:
MaxNumGeoMergeCand.
Trong vi du,
Bang ct phép sau dugc dinh nghia:
picture_header rbsp() { Mb ta

pic_inter bipred slice present flag

if (Ipic _inter bipred slice present flag)

pic_inter slice present flag

if(pic_inter slice present flag)

pic _intra slice present flag u(1)

if((pps_weighted pred flag || pps_weighted bipred flag) &&
pic inter slice present flag && weighted pred table present in ph flag)

pred weight table()

Bién MaxNumGeoMergeCand durge dan xuat nhir sau:
SliceMaxNumGeoMergeCand = (!pic_inter bipred slice present flag) 7 0:

MaxNumGeoMergeCand.
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Phuong phép chi bao sé 1uo’ng tng vién hop nhét cho cac ché do chit nhat va
phi chit nhat duqc‘ boc 10. Sé lugng g vién hop nhét cho cac ché do chir nhat
va phi chit nhat 13 tuong thudc, va c6 thé khong can chi bdo sd hrgng tmg vién
hop nhét cho cac ché do phi chir nhat trong trudong hop khi duge chi béo ring sb
lwong tng vién hop nhit cho cic ché do chir nhét thip hon ngudng. '

Cu thé 1a di véi cac ché @6 hop nhit TPM hoic hinh hoc, can c6 it nhat hai
g vién cho ché d6 hop nhét, do khéi dugc du bao nho sir dung bat ky ché do
nao trong cic ché d6 hop nhét phi chir nhét nay doi héi hai by du bao ngoai c6
cac MV khac nhau dugc x4c dinh cho ching. Theo phuong 4n thuc hién, khi s6

lwong Gmg vién ché d6 hop nhét dugce chi bao trong SPS, ¢l phap sau ¢6 thé dugc
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st dung:
7.3.2.3 Cu phap RBSP tap hop tham s6 chudi
seq_parameter_set rbsp() { ' Mo ta
sps_decoding parameter set id u(4)
sps_video parameter_set id u(4)
sps_max_sublayers minusl u(3)
sps_reserved zero_ 4bits u(4)
sps_ptl dpb_hrd params present flag u(l)
if(sps ptl dpb hrd params present flag)
profile tier level(l, sps_max sublayers minus])
gdr_enabled flag u(1)
sps_seq parameter set id u(4)
chroma format_idc u(2)
if(chroma format idc == 3) :
separate_colour_plane flag u(1)
ref pic resampling enabled flag u(1)
pic width max in luma samples ue(v)
pic_height max in luma samples ue(v)
sps_log2 ctu_size minusS u(2)
subpics_present flag u(1)
if(subpics present flag) {
sps_num_subpics_minusl u(8)
for(i=0;i <= sps num subpics minusl; i++) {
subpic ctu top left x[i] u(v
subpic_ctu_top_left v[i] u(v)
subpic_width minus1[i] ' u(v)
subpic_height minus1[i] w(v)
subpic_treated as pic_flag[i] u(l)
loop filter across_subpic_enabled flag[i] u(1)
}
}
sps_subpic_id present flag : u(1)
if(sps_subpic id present flag) {
sps_subpic_id_signalling present flag u(l)




53349

128/183

if(sps_subpic_id signalling present flag) {

sps_subpic _id len minusl ue(v)
for(i=0;i <= sps num subpics minusl; i++)
sps_subpic_id[i] u(v)
}
}
bit_depth _minus8 ue(v)
min_qp_prime ts minus4 ue(v)
sps_weighted pred flag u(1)
sps_weighted_bipred_flag u(1)
log2 max pic order cnt Isb minus4 u(4)
sps_poc_msb_flag u(l)
if(sps poc msb flag)
poc_msb len minusl ue(v)
if(sps_max_sublayers_minusl > 0)
sps_sublayer dpb params flag u(l)
if(sps_ptl dpb hrd params present flag)
dpb parameters(0, sps max_sublayers minusl, sps sublayer dpb params flag)
long term ref pics flag u(l)
inter layer ref pics present flag u(l)
sps_idr_rpl present flag u(l)
rpll same as rpl0 flag u(l)
for(i=0;i<!rpll same as rpl0 flag?2:1;i++) {
num_ref pic lists in_sps[i] ue(v)
for(j =0; j <num_ref pic lists in_sps[i]; j++)
ref pic list struct(i, j)
}
if(ChromaArrayType !=0)
qtbtt_dual tree_ intra flag u(l)
log2 min luma coding block size minus2 ue(v)
partition_constraints_override_enabled flag u(l)
sps_log2 diff min qt min cb_intra slice luma ue(v)
sps_log2 diff min _qt min _cb_inter slice ue(v)
sps. max_mtt hierarchy depth_inter slice ue(v)
sps_max_mtt hierarchy depth intra slice luma ue(v)
if(sps max mtt hierarchy depth intra slice luma != 0){
sps_log2 diff max bt min gt intra slice Juma ue(v)
sps_log2_diff max tt min_qt_intra_slice_luma ue(v)
)
11
if(sps max mtt hierarchy depth inter slice != 0){
sps_log2 diff max bt min_qt _inter_slice ue(v)
sps_log2 diff max tt min qt inter slice ue(v)
}
if(qthtt dual tree intra flag) {
sps_log2 diff min_gqt min _cb_intra slice chroma ue(v)
sps_max_mtt _hierarchy depth _intra slice chroma ue(v)
if(sps max mtt hierarchy depth intra slice chroma != 0){
sps_log2 diff max bt min gt intra slice chroma ue(v)
sps_log2 diff max tt min gt _intra slice chroma ue(v)
}
}
sps_max_luma_transform_size 64 flag u(1)
sps_joint_cbcr_enabled_flag u(l)
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if(ChromaArrayType 1= 0) {

same gp table for chroma u(1)
numQpTables = same _qp_table for chroma ? 1 : (sps_joint_cber_enabled flag ?
3:2)
for(i = 0; i <numQpTables; i++) {
gp _table start minus26[i] se(v)
num_points_in_gp table minusl[i] ue(v)
for(j = 0; ] <= num points in gp table minusl[i]; j++) {
delta gp_in_val minus1[i][j] ue(v)
delta_gp diff val[i][j] ue(v)
}
}
}
sps_sao_enabled_flag u(l)
sps_alf enabled flag u(1)
sps_transform_skip enabled flag u(1)
if(sps_transform skip enabled flag)
sps_bdpcm_enabled flag u(1)
if(sps bdpcm enabled flag && chroma format idc == 3)
sps_bdpem chroma enabled flag u(l)
sps_ref wraparound_enabled flag u(l)
if(sps_ref wraparound enabled flag)
sps_ref wraparound offset minusl ue(v)
sps_temporal_mvp_enabled_flag u(l)
if(sps_temporal mvp enabled flag)
sps_sbtmvp enabled flag u(1)
sps_amvr_enabled flag u(l)
sps_bdof enabled flag u(l)
if(sps bdof enabled flag)
sps_bdof pic present flag u(l)
sps_smvd enabled flag u(1)
sps_dmvr _enabled flag u(l)
if(sps_dmvr_enabled flag)
sps_dmvr_pic_present_flag u(1)
sps_mmvd_enabled flag u(1)
sps_isp _enabled flag u(1)
sps_mrl enabled flag u(1)
sps_mip_enabled_flag u(l)
if(ChromaArrayType 1= 0)
sps_cclm_enabled flag u(l)
if(chroma format ide == 1) {
sps_chroma horizontal collocated flag u(l)
sps_chroma_vertical collocated flag u(1)
!
sps_mts enabled flag u(l)
if(sps mts_enabled flag) {
sps_explicit_mts_intra_enabled flag u(1)
sps_explicit mts inter enabled flag u(l)
i
sps_six_minus_max num_merge cand ve(v)
sps_sbt enabled flag u(1)

sps_affine enabled flag

u(l)

if(sps_affine enabled flag) {

129
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sps_five minus max num_subblock merge cand ue(v)
sps_affine type flag u(l)
sps_affine amvr enabled flag u(1)
sps_affine prof enabled flag u(l)
if(sps_affine prof enabled flag)
sps_prof pic present flag u(l)
t
if(chroma format idc == 3){
sps_act enabled flag u(1)
sps_palette_enabled flag u(l)
}

. sps_bcw_enabled flag u(1)
sps_ibc_enabled flag lu(D)
if (sps_ibc _enabled flag) |

sps_six_minus_max_num_ibc_merge cand ue(v)
sns_ciip_enabled flag u(l)
if(sps_mmvd enabled flag)
sps_fpel mmvd enabled flag u(1)
sps_geo enabled flag u(l)
if (sps_geo enabled flag && MaxNumMergeCand >= 3)
sps_max num_merge cand minus max num geo cand ue(v)
sps_lmes_enabled flag u(1)
sps_lfnst_enabled flag u(1)
sps_ladf enabled flag u(l)
if(sps_ladf enabled flag) {
sps_num_ladf intervals minus2 u(2)
sps_ladf lowest interval qp offset se(v)
for(i =0; i <sps num ladf intervals minus2 + 1; i++) {
sps_ladf gp offset[i] se(V)
sps_ladf delta threshold minusl1[i] ue(v)
+
}
sps_scaling list enabled flag u(1)
sps_virtual boundaries present flag u(l)
if(sps virtual boundaries present flag) {
sps_num_ver virtual boundaries u(2)
for(i=0; i <sps num ver virtual boundaries; i++)
sps_virtual boundaries pos_x[i] u(13)
sps_num _hor virtual boundaries u(2)
for(i=0;i<sps num hor virtual boundaries; i++)
sps_virtual boundaries_pos y[i] u(13)
}
if(sps_ptl dpb hrd params present flag) {
sps_general hrd params present flag _ “u(l)
if(sps_general hrd params present flag) {
general hrd parameters()
if(sps max_sublayers minusl > 0)
sps_sublayer cpb_params present flag u(1)
firstSubLayer = sps_sublayer _cpb_params_present flag ? 0 :
sps_max_sublayers minusl
ois_hrd parameters(firstSubLayer, sps_max_sublayers minusi)
}
}
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field seq flag u(l)

vui_parameters present flag u(1)

if(vui parameters present flag)

vui_parameters() /* Specified in ITU-T H.SEI | ISO/IEC 230G2-7 */

sps_extension_{flag u(l)

if(sps_extension flag)

while(more _rbsp_data())

sps_extension_data fla, u(1)
£

rbsp_trailing bits()

Theo phuong 4n thuc hién sdng ché, cac budc sau dugce thuc hién dé chi bao
sé lugng tmg vién ché do hop nhét trong SPS:

—  Chi béo sb lugng tmg vién ché do hop nhét cho cac ché d6 thong thudng
(MaxNumMergeCand);

—  Chibéo liéu c4c ché dd phi chit nhat dugc kich hoat béi c& kich hoat hop
nhét phi chit nhét (sps_geo_enabled flag); va |

—  Néu gia tri ciia c&r kich hoat hop nhét phi chit nhat khac 0 va khi sb lugng
tng vién ché d6 hop nhat dbi véi cac ché d6 hop nhét théng thudng 16n hon
ngudng tha nhit, chi bio sb lugng ché do phi chit nhat
(sps_max num_merge cand minus max num geo_cand).

trong do6 chi bdo co kich hoat hop nhit phi chit nhat duge thyuc hién khi sb
luong tmg vién ché d6 hop nhit dbi véi cac ché d6 thong thudng 16n hon gié tri
ngudng thir hai, ching han, 1. |

Theo phuong an thuc hién 1, chudi budc nay duge thé hién dudi dang ph?m

sau cua cu phap SPS trong md ta VVC:

if MaxNumMergeCand > 1)

sps_geo_enabled flag u(1)
if (sps_geo enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge cand minus_max num_geo_cand ue(v)

Theo phuong én thyc hién, thyc hién hai bude kiém tra tudn tu, va bude kiém
tra thir hai phu thudc vao gia tri cia c& dugce bdo hiéu hodc khong theo két qua
kiém tra thir nhat. 7

Phuong an thuc hién 2 thuc hién buée kiém tra tht hai khéc khi so sanh véi

qua trinh dugc mo ta cho Phuong 4n thye hién 1. Cu thé 1a, phuong én thuc hién
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1 str dung didu kién “I6n hon” thay cho “Ién hon hodc bang”. Chudi budc nay

dugc thé hién dudi dang phan sau ctia ¢t phap SPS trong mé ta VVC:

if (MaxNumMergeCand > 1)

sps_geo enabled flag u(1)
if (sps_geo enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge cand minus max num_geo_cand ue(v)

Phwong 4n thue hién 3 khac v6i Phuong 4n thue hién 1 ring budc kiém tra
tht hai khdng dugc thue hién khi phép kiém tra th&r nhét thu duoc gia tri false,
gi4 trj c& kich hoat hop nhét phi chit nhat (sps_geo_enabled_flag) duge xéc dinh
sau khi qué trinh dan xudt gid tri MaxNumMergeCand tir phén tir ca phap
sps_six_minus_max_num_merge cand dugc hoan thanh chinh 13 wu diém ky
thuat, do gia tri ciia sps_geo_enabled flag khong dugc vién din dbi véi mot sb
gia tri cia MaxNumMergeCand va do vy c6 thé duoc béd qua khi xir Iy trong
qua trinh phén tach. Chudi budce nay duge thuce hién theo Phuong 4n thuc hién 3

dugc thé hién dudi dang phén sau ctia ¢t phap SPS cia dic ta VVC:

if (MaxNumMergeCand > 1) {

sps_geo_enabled flag u(l)
if (sps geo enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge_cand minus_max_num_geo_cand ue(v)

Phuong én thyc hién 4 ia két hop theo céc khia canh ctia phuong 4n thyc hién
2 va phuong 4n thue hién 3. Chudi cac bude dugc thuc hién theo phuong an thue

hién 4 duoc thé hién du6i dang phan sau cta ci phap SPS cia dic ta VVC:

if (MaxNumMergeCand > 1) {

sps_geo_enabled flag u(1)
if (sps_geo enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge cand minus max num_geo cand ue(v)
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Céc phuong an thuc hién tir 5 dén 8 boc 16 cac dang khac nhau ciia céc bude
kidm tra th nhét va thi hai. Cac phuong 4n thyuc hién nay c6 thé duge giai thich

nhu sau:

Phuong 4n thuc hién 5

if (MaxNumMergeCand >= 2)

sps_geo_enabled_flag u(1)
if (sps_geo enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge cand minus max num_geo cand ue(v)

Phuong an thuc hién 6

if MaxNumMergeCand >= 2)

sps_geo_enabled flag u(1)
if (sps_geo enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge _cand minus max num_geo_cand ue(v)

Phuong &n thyc hién 7

if MaxNumMergeCand >= 2) {

sps_geo _enabled flag u(l)
if (sps_geo enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge cand minus_max num _geo_cand ue(v)

Phuong 4n thuc hién 8

if (MaxNumMergeCand >= 2){

sps_geo_enabled flag u(l)
if (sps_geo enabled flag && MaxNumMergeCand > 2)
sps_max_num_merge cand minus max num_geo_cand ue(v)

Theo phuong 4n thyc hién nhu dugc thé hién trén Fig. 15, phuong phép thu
thap sb lwong 16n nhét ciia cic tng vién ché dd hop nhit phan ving hinh hoc dé
giai ma video duogc boc 16, phiong phép bao gém bude:

$1501: thu thap dong bit cho chudi video.

Dong bit ¢6 thé thu dugc theo mang khong diy hoic mang hitu tuyén. Dong
bit ¢6 thé dugc truyén tir website, may chi, hodc ngudn tir xa khac nhd st dung

cap ddng truc, cap soi quang, cidp xoin, dudng thué bao sO (digital subscriber
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line, DSL), hodc cong nghé khong day, chéng han, héng ngoai, v tuyén, vi séng,
WiFi, Bluetooth, LTE hoac 5G.

Theo phuong 4n thuc hién, dong bit 14 chudi bit, & dang dong don vi 16p triru
tegng mang (network abstraction layer, NAL) hodc dong byte, tao thanh biéu
di&n cia chudi khéi truy nhép (access unit, AU) tao m6t hoic nhigu chudi video
duogc tao ma (coded video sequence, CVS).

Theo mot s6 phuong 4n thyc hién, di véi qué trinh gidi ma, phia bd gidi ma
doc dong bit va din xudt c4c anh dugc giai ma tir dong bit; dbi v6i qua trinh ma
hoa, phia b ma héa tao dong bit.

Thong thudng, dong bit s& bao gém céc phén tir ¢t phdp duge tao bdi clu
triic cti phap. Phén tir ¢t phap: Phén tir cta dit lidu dugc biéu dién trong dong
bit.

chu trac ca phap: 0 hodc nhidu phin tir ¢t phép dong thdi xudt hién trong
dong bit theo thir tu cu thé.

Trong vi du cu thé, cac dinh dang dong bit x4c dinh mbi quan hé gifra dong
don vi NAL va dong byte, trong s chiing dugc goi 1a dong bit.

Dong bit ¢6 thé & mot trong hai dinh dang: dinh dang dong don vi NAL hoéc
dinh dang dong byte. Dinh dang dong don vi NAL vé& mit khai niém 12 loai trén
“co ban”. Pinh dang dong don vi NAL bao gém chudi ciu tric ct phép dugce goi
1a c4c don vi NAL. Chudi nay dugc sip thtr tr theo thir tw gidi ma. C6 cac rang
budc dugce ap 1én thir tu giai ma (va cac ndi dung) cua cac don vi NAL trong
dong don vi NAL.

Dinh dang dong byte c6 thé duoc tao tir dinh dang dong don vi NAL bing
cach sép thir tw cac don vi NAL theo thir tu gidi ma va tao tidn t6 mdi don Vi
NAL véi tién t6 ma bit ddu va 0 hodc nhidu byte c6 gia tri 0 dé tao dong byte.
Dinh dang dong don vi NAL c6 thé dugc trich xuét tir dinh dang dong byte bang
cach tim kiém vi trf cia mAu hinh tién t& ma bit dau duy nhét trong dong byte
nay.

Meénh d8 nay xé4c dinh méi quan hé giita cac anh ngudn va duge gidi ma dugce

tao qua dong bit.
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Ngudn video nay duoc biéu dién bing dong bit la chudi anh theo thir tu giai
ma.

Céc anh ngudn va duge giai ma ma mdi 4nh bao gdm mot hodc nhiéu mang
mau:

—  Chi d6 séng (Y) (don sic).

— D0 sang va hai sic d (YCbCr hosc YCgCo).

—  Luc, lam, va d6 (GBR, ciing dugc biét @én 12 RGB).

— Céac mang biéu dién cdc mAu mau ba mau hoic don sic khong xé4c dinh
khac (chéng han, YZX, ciing duoc biét 1a XYZ).

Céc bién va cdc sb hang duoc lién két v6i cdc mang nay duge goi 1a dd sang
(hodc L hodc Y) va sic do, trong d6 hai mang sic do duoc goi 1a Cb va Cr; bat
ké phuong phép bidu didn mau thuc dang dugc sir dung. Phuong phép biéu dién
mau thue dang duge str dung c6 thé duge chi bao trong ¢t phép duge xac dinh
trong cac tham sé VUI nhu duoc x4c dinh trong ITU-T H.SEI | ISO/IEC 23002-
7.

S1502: thu thap gia tri cia bd chi bao thir nhat theo dong bit.

B6 chi bdo thir nhit bidu dién s lwong 16n nhét ciia cac tmg vién du bio
vecto chuyén dong hop nhét (merging motion vector prediction, MVP).

Trong vi dy, bd chi béo thit nhit dugc biéu dién theo bién
MaxNumMergeCand.

Trong vi du, sb luong 16n nhit cia cic Gng vién MVP hop nhat,
MaxNumMergeCand, dugce din xuat nhu sau:

MaxNumMergeCand = 6 — sps_six_minus_max_num_merge cand.

Trong d6 sps_six_minus_max_num_merge_cand xac dinh sb lwgng 16n nhét
clia céc tmg vién MVP duge hd trg trong SPS dugce trir di khoi 6. Gid tri cua
~ sps_six_minus max_num merge cand s& nim trong khoang tir 0 dén 5, bao
gdm hai gid tri dAu mit.

Trong vi du, sps_six_minus_max _num merge cand dugc phén tach tir ciu
tric ¢t phap RBSP tap hop tham s6 chudi trong dong bit.

S1503: thu thép gia tri cia bd chi bdo thir hai theo dong bit.
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B chi bao thir hai biéu dién liéu bu chuyén dong dira trén phan viing hinh
hoc duge kich hoat cho chudi video. »

Trong vi dy, bd chi béo thtr hai duge biéu dién theo sps_geo enabled flag
(sps_gpm_enabled flag).sps_geo enabled flag bing 1 x4c dinh ring bl chuyén
dong dga trén phin vung hinh hoc cd duge kich hoat cho CLVS wva
merge _gpm_partition_idx, merge gpm_idx0, v merge gpm idx1 c6 thé xuft
hién trong ¢t phap CU ctia CLVS. sps_geo_enabled flag bang 0 x4c dinh ring
bt chuyén déng dira trén phan ving hinh hoc bi v6 hiéu héa cho CLVS va
merge_gpm_partition_idx, merge gpm_idx0, va merge gpm idx1 khong xuét
hién trong ci phap CU cua CLVS. Khi khong xuét hién, giqd tri cda
sps_geo_enabled flag duge suy ra bang 0.

Theo mdt cach thuc hién, budce thu thap gia tri ctia bd chi bao thi hai dugc
thure hién sau bude thu thap gia tri ctia bo chi bao thi nhét.

Theo mot cach thyc hién, gia tri cda b chi bao thir hai thu dugce tir SPS cua
dong bit.

Theo mot cach thyc hién, gid tri cia bd chi bao tht hai duge phén tach tor
SPS cua dong bit, khi gia trj ciia bd chi bao thi nhit 16n hon hozic bang ngudng.
Ngudng 1a gia tri nguyén, trong vi du, ngudng bing 2.

Chéng han, gia tri ctia bd chi bdo thi hai sps_gpm_enabled flag thu duge
theo,

Ct phap RBSP SPS

if(MaxNumMergeCand >= 2) {

sps_gpm_enabled flag u(1)

S1504: phén tach gia tri ctia bd chi bdo thir ba tir dong bit.

Theo mot cach thuc hién, phén tach gia tri cia b chi bao thir ba tir dong bit,
khi gié tri cda bd chi bao thi nhét 16n hon ngudng va khi gi tri ctia bd chi bo
thir hai bang gi4 tri dinh trude, trong d6 bd chi bao thir ba 12 sb hrong 16n nhit
clia cc ing vién ché do hop nhét phan viing hinh hoc duge trir di khoi gié tri cia
b9 chi bdo thi nhét,

Ngudng 12 gid tri nguyén, gia tri dinh trede 1a gid tri nguyén. Trong vi dy,

ngudng bang 2.

ek
(O]
[@))
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Trong vi du, gi4 tri dinh truée bing 1.

Trong vi du, gié tri ciia bg chi bdo thir ba thu dugc tir SPS cta dong bit

Trong vi du, bd chi bao thid ba dugc biéu dién theo
sps_max num_merge cand minus max num_geo_cand
(sps_max_num_merge cand minus max num_gpm cand).

Ching han, gid ti cia b0 chi biao thd ba
sps_max_num_merge cand minus max num_gpm_cand thu dugc theo,

Cu phap RBSP SPS

if(MaxNumMergeCand >= 2){

sps_gpm_enabled flag u(l)
if(sps_gpm enabled flag && MaxNumMergeCand >= 3)
sps_max_num_merge cand minus max num _gpm_cand ue(v)

}

Theo mdt cach thuc hién, trong d6 phuong phap con bao gdm budc: gan gia
tri cta sb lwgng 16n nhit cia cac tmg vién ché do hop nhét phan ving hinh hoc
bing 2, khi gia tri ctia bd chi bao thir nhit bing ngudng va khi gi tri ciia bd chi
béo thir hai bing gié tri dinh trude.

Theo mot cach thuc hién, trong d6 phuong phap con bao gdm bude: gan gia
tri cta sb luong 16n nhét cla cac tmg vién ché d6 hop nhat phan viing hinh hoc
bang 0, khi gid tri ctia bo chi bao thir nhat nhé hon ngudng hodc khi gia tri clia
b chi bao thir hai khdng bang gié tri dinh trude.

Trong vi dy, sps_max_num merge cand minus max num_gpm cand x4c
dinh sb lugng 16n nhét cia céc tmg vién ché @6 hop nhat phan ving hinh hoc
dugc hd trg trong SPS dugce trir di khéi MaxNumMergeCand. Gia tri ciia
sps_max_num_merge cand minus_max _num_gpm_cand s& nim trong khoang
tir 0 dén MaxNumMergeCand — 2 bao gém hai gia tri ddu mut.

S6 lugng 16m nhit cia cic Gmg vién ché dd hop nhét phan ving hinh hoc,
MaxNumGpmMergeCand (MaxNumGeoMergeCand), dugc din xuit nhu sau:

if(sps_gpm enabled flag && MaxNumMergeCand >= 3)

MaxNumGpmMergeCand = MaxNumMergeCand —

sps_max_num merge cand minus max num_gpm cand
else if(sps_gpm _enabled flag && MaxNumMergeCand == 2)
MaxNumGpmMergeCand = 2

137
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else |
MaxNumGpmMergeCand = 0.

Phwong 4n thuc hién nhu duge thé hién trén Fig.16 dé cap dén thiét bi giai
ma video 1600, thiét bi giéi ma video bao gém: mddun nhan 1601, duoc tao ciu
" hinh d& thu duoc dong bit cho chudi video; mddun thu thip 1602, dugc tao cAu
hinh dé thu dugc gi4 tri ctia bo chi bao thir nhat theo dong bit, trong d6 bd chi
b4o thtr nhit bidu din sb luong 16n nhét clia cac tng vién MVP; modun thu thap
1602 duoc tao ciu hinh dé thu duoc gia tri cia bd chi bao thir hai theo dong bit,
trong d6 bd chi bao thir hai biéu dién liéu b chuyén déng dua trén phan ving
hinh hoc dugce kich hoat cho chudi video; médun phan tach 1603, duge tao cdu
hinh dé phén tach gia tri cia bd chi bao thit ba tir dong bit, khi gia tri ciia bd chi
béo thir nhit 16n hon ngudng va khi gid tri ciia bd chi bao tha hai bing gia tri
dinh trude, trong d6 bd chi bo thir ba 12 sé lugng 16n nhit cia céc tng vién ché
d6 hop nhét phan ving hinh hoc duge trir di khéi gia tri ciia bd chi béo thir nhat.

Theo phuong &n thyce hién, médun thu thap 1602 dugc tao cAu hinh d& gan
gi tri cua sb lugng 16n nhét clia cic Gng vién ché d6 hop nhét phan ving hinh
hoc bing 2, khi gi4 tri ctia bd chi bao thir nht bing ngudng and khi gia trj ciia
b chi bao thir hai bing gi4 tri dinh trudec.

Theo phuong an thyc hién, moédun thu thip 1602 duoc tao cu hinh dé gan
gid tri cia s luong 16n nhit cta cdc tmg vién ché do hop nhét phan ving hinh
hoc bing 0, khi gié tri ctia bd chi bao thir nhat nhé hon ngudng hozc khi gia tri
ctia b chi bao thi hai khong bang gié tri dinh trudc.

Theo phuong 4n thuc hién, ngudng bang 2.

Theo phuong 4n thuc hién, gia tri dinh trudc bang 1.

Theo phuong an thyc hién, budc thu thap gia tri cda bd chi bao thtr hai duge
thuc hién sau buéc thu thap gia tri ctia bd chi bdo thi nhét.

Theo phuong an thuc hién, gia tri ctia by chi béo thir hai dugce phén tach tir
SPS cua dong bit, khi gi4 tri ctia bo chi bao thir nhit 16n hon hoic bang ngudng.

Theo phuong an thuc hién, gia tri ctia bd chi bao thir hai thu dugc tir SPS cta
dong bit.
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Theo phuong an thuce hién, gid tri ciia b chi bo tha ba thu duge tir SPS cua
dong bit.

Céc chi tiét khac dbi v6i modun nhan 1601, modun thu thip 1602 va mddun
phan tach 1603 cé thé dé cap dén céc vi du va céc céach thuc hién phuong phép
néu trén. |

Vi du 1.Phuong phép tao ma video bao gdm bao hiéu sb lugng tmg vién ché
d6 hop nhét, phuong phéap bao gdm:

—  Chi béo sb luong tng vién ché do hop nhét ddi véi cac ché do thong
thuong (MaxNumMergeCand);

—  Chi béo lidu cac ché d6 phi chit nhét dugc kich hoat bai cd kich hoat hop
nhét phi chir nhat (sps_geo_enabled_flag); va

~  Néu gia tri c& kich hoat hop nhét phi chit nhat khac 0 va khi sb lugng
tmg vién ché d6 hop nhét dbi v6i cac ché dd hop nhét thong thudng 16n hon
ngudng thd nhdt, chi biao s& luong ché dd phi chit nhat
(sps_max_num_merge cand minus max num geo cand),

trong d6 chi bao co kich hoat hop nhét phi chit nhat duge thuc hién khi sb
luong tmg vién ché d6 hop nhét d6i véi cac ché do thong thirdng 16m hon gid tri
ngudng thir hai (1).

Vi du 2. Phuong phép theo vi du 1, trong d6 gié tri ¢ kich hoat hgp nhét phi
chir nhat dugc x4c dinh sau khi qua trinh dan xuét gia tri MaxNumMergeCand
tir phan tir cti phdp sps_six_minus_max num_merge cand hoan thanh.

Vi du 3. Phuong phép theo vi du bat ky trong cac vi du trude d6 trong dé viée
kiém tra ngudng 12 phép so sanh liéu sé lrong tng vién ché d6 hop nhét d6i véi
cac ché d6 hop nhét théng thuong 16n hon 2.

Vidu 4. Phuong phap theo vi du 1 hodc vi du 2, trong d6 viéc kiém tra ngudng
thr nhét 13 phép so sanh lidu sé luvgng g vién ché do hop nhit déi véi cac ché
d6 hop nhét thong thuong 16n hon hoic bing 3.

Trong vi dy, phuong phép du bao ngoai duge boc 19, bao gém: xac dinh liéu
ché d6 du bao ngoai phi chit nhat dugc phép cho nhém khdi; thu thap mdt hoadc
nhiéu tham s6 ché d6 du bao ngoai va cac tham s6 du bdo ¢ trong s6 cho nhom

khoi; va thu thép gia tri du bdo cda khoi hién tai dua trén m4t hodc nhi€u tham
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s6 ché do dyu bao ngoai va cac tham s du bio c6 trong sb, trong d6 mét trong sd
tham s ché d6 du bdo ngoai chi bao thong tin anh tham chiéu cho khéi hién tai,
va trong d6 nhém khéi bao gdm khdi hién tai.

Trong vi dy, théng tin anh tham chiéu bao gdm liéu du bao c6 trong sb ¢6
duoc kich hoat cho chi s anh tham chiéu, va trong dé ché db du bao ngoai phi
chir nhét bi vo hiéu héa néu du béo c6 trong s6 dugc kich hoat.

Theo céch thyuc hién kha thi, ché d6 du bao ngoai phi chit nhat dugc kich hoat
néu du bdo cé trong s6 bi v6 hiéu hoa.

Trong vi du, x4c dinh ché do du bao ngoai phi chit nhat duge phép, bao gbm:
chi bdo sb lugng 16n nhdt cia cic Ung vién hop nhdt tam gidc
(MaxNumTriangleMergeCand) lén hon 1.

Trong vi dy, nhém khéi bao gbm anh, va trong d6 cac tham sé du bao c6
trong s6 va chi bao thong tin dé x4c dinh ché d6 du bao ngeai phi chit nhat duge
- phép nim trong tiéu dé anh ctia anh.

Trorlg vi du, nhém khéi bao gdm lat, va trong d6 cac tham s6 du bao cb trong
s6 va chi bao thong tin d& xac dinh ché d6 du bao ngoai phi chit nhat dugc phép
nim trong tiéu d& l4t cua lat.

Trong vi du, ché d6 dur bdo ngoai phi chit nhat 14 ché d6 phan viing tam gidc.

Trong vi du, ché d6 du bio ngoai phi chit nhat 1a ché d6 phan ving hinh hoc
(GEO).

Trong vi dy, cac tham sb dir béo ¢6 trong s6 dugc str dung cho bu do séng
mrc 14t.

Trong vi du, cdc tham sd du bdo ¢ trong sé duoc str dung cho bu d6 sang
mttc khdi.

Trong vi du, cic tham sb du bao c6 trong sd bac gdm: céc cd chi bao licu dir
béo ¢6 trong sb duoc 4p dung cho cac thanh phan d6 sing va/hodc sic do cla
khéi du béo; va cac tham s6 md hinh my'én tinh x4c dinh bién d6i tuyén tinh cta
gia tri ctia khéi dur béo.

Trong vi du, thiét bi du bdo ngoai duge bdc 18, bao gém: bd nhé bat bién co6

cac [énh ma b x1t Iy ¢é thé thyc thi duge luu trir trén d6; va bo Xir ly, dugc ghép
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nbi véi bd nhé, duge tao ciu hinh dé thue thi cac 1énh bo x1t 1y thuc thi dugc ¢é
dé& thyc hién vi du bat ky trong cdc vi du phuong phép. |

Trong vi du, dong bit dy bao ngoai dugc bdc 16, bao gdm: thong tin chi béo
x4c dinh lidu ché do du béo ngoai phi chit nhat dugc phép cho nhém khdi; va
mot hodc nhidu tham sb ché db du bao ngoai va céc tham s6 du béo c6 trong sb
cho nhém khéi, trong dé gia tri du bao cua khdi hién tai thu dugc dua trén mot
hozic nhidu tham sé ché @ dir bao ngoai va cac tham s& du béo c6 trong sd, trong
d6 mot trong s6 tham s ché d6 du bdo ngoai chi bao thong tin dnh tham chiéu
cho khéi hién tai, va trong d6 nhom khéi bao gém khéi hién tai.

Trong vi du, thong tin dnh tham chiéu bao gém liéu du bo c6 trong sd ¢co
dugc kich hoat cho chi s anh tham phiéu, va trong 4o ché d¢ du bao ngoai phi
chit nhat bi v hi€u hoa ﬁéu du bdo c6 trong sb dugce kich hoat.

Trong vi du, ché do dy bao ngoai phi chit nhat duoc kich hoat néu dy bao c6
trong 36 bi v6 hiéu hoa.

Trong vi dy, thong tin chi bio bao gdm sb lugng 16n nhét clia céc (g vién
hop nihét tam gidc (MaxNumTriangleMergeCand) 16n hon 1.

Trong vi dy, nhém khdi bao gdm 4nh, va trong d6 céc tham s& du bao c6
trong sb va thong tin chi bdo nim trong tiéu dé anh ctia anh.

Trong vi du, nhém khéi bao gdm 14t, va trong d6 cac tham s du bao ¢6 trong
s& va thong tin chi bio ndm trong tidu dé 1at cia l4t.

Trong vi du, ché d6 du bdo ngoai phi chif nhat 1 ché @6 phan viing tam giac.

Trong vi du, ché d du bio ngoai phi chir nhat 14 ché d phan viing hinh hoc
(GEO). |

Trong vi du, céc tham s& du bao c6 trong sé dugc str dung cho bl do sang
mirc 14t.

Trong vi duy, c4c tham s6 du bdo ¢6 trong s6 dugc st dung cho bu dd séng
mtrc khdi.

Trong vi du, cac tham sb du bao c6 trong s6 bao g@)m: cac ¢ chi bao liéu du
béo c6 trong s6 duge 4p dung cho céc thanh phin d6 sang va/hodc sic do cua
khdi dy bao; va cc tham sb mé hinh tuyén tinh x4c dinh bién dbi tuyén tinh cia

gid tri cda khdi du béo.
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Trong vi du, thiét bi du bdo ngoai dugc boc 19, bao gém: modun xac dinh,
dugc tao cdu hinh dé x4c dinh 1iéu ché db du bao ngoai phi chir nhat dugc phép
cho nhém khédi; médun thu thap, duge tao céu hinh dé thu dugc mét hoic nhiéu
tham sb ché do du bao ngoai va céc tham s6 du bio ¢6 trong s6 cho nhém khéi;
va mddun du bio, duge tao ciu hinh dé thu duoc gia tri du bao ciia khéi hién tai
dua trén mot hodc nhidu tham sd ché d6 dir bao ngoai va cac tham sd du bdo ¢b
trong 56, trong d6 mdt trong sb tham s ché d6 du bao ngoai chi bao thong tin
anh tham chiéu cho khéi hién tai, va trong d6 nhém khéi bao gdm khdi hién tai.

Trong vi du, théng tin 4nh tham chiéu bao gdm liéu dy bao cb trong sé ¢
duge kich hoat cho chi s anh tham chiéu, va trong d6 ché d6 du bao ngoai phi
chit nhat bi vo hiéu héa néu du béo cb trong s6 dugc kich hoat.

Trong vi du, ché d6 du bao ngoai phi chit nhat duqc kich hoat néu du béo c6
trong s6 bi vo hiéu hoa.

Trong vi du, mddun x4c dinh dugce tao cAu hinh cu thé dé: chi bdo sb lugng
16n nhét ciia cac tng vién hop nhét tam giac (MaxNumTriangleMergeCand) 16n
hon 1.

Trong vi du, nhém khdi bao gém anh, va trong 36 cac tham s6 du bao cb
trong s4 va chi bao thong tin dé x4c dinh ché d6 du bao ngoai phi chir nhat duge
phép nim trong tidu dé anh ctia anh.

Trong vi du, nhém khdi bao gém lat, va trong d6 céc tham s6 du bdo ¢ trong
s6 va chi bao théng tin dé xé4c dinh ché do du béo ngoai phi chit nhat duoc phép
nam trong tidu dé l4t cia lat.

Trong vi du, ché d6 du béo ngoai phi chit nhat 14 ché d9 phan ving tam giac.

Trong vi du, ché d6 du bao ngoai phi chit nhat 1a ché d6 phan viing hinh hoc
(GEO).

Trong vi duy, cdc tham sb du bao c6 trong sb duoc st dung cho bu d9 séng
muc 14t.

Trong vi duy, céc tham sb du bao ¢6 trong s6 dugc st dung cho bu d9 sang
mirc khéi.

Trong vi du, céc tham s6 du béo c6 trong sb bao gbdm: cac cd chi bao liu du

bao ¢b trong s6 duge ap dung cho cac thanh phan d¢ sang va/hodc sdc 4o cua
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khéi du bao; va cac tham sé mé hinh tuyén tinh x4c dinh bién déi tuyén tinh cta
gié tri cia khéi du bao.

Céc phuong an thuce hién dé cép dén phuong phap mi héa va/hoic giai ma
hi€u qua nho st dung thong tin lién quan tin hi€u trong céc ti€u dé 14t chi d6i véi
céc 14t cho phép hoic kich hoat dur b4o ngoai hai chiéu, ching han, trong céc lat
du bao hai chidu (B), ciing dugc goi 14 cac 14t B.

Dudi day la giai thich viéc ap dung phuong phdp ma hoéa cling nhu phuong
phép giai ma nhu duoc thé hién theo cac phuwong 4n thuc hién néu trén, va hé
théng str dung chiing.

Fig.10 12 so @ khéi thé hién hé théng cung cip ndi dung 3100 d thurc hién
dich vu phén tan ndi dung. H¢ théng cung cip ndi dung 3100 bao gdm thiét bi
chup 3102, thiét bi ddu cubi 3106, va mét cach tuy chon bao gém bd phén hién
thi 3126. Thiét bi chup 3102 truyén thong véi thiét bi dau cudi 3106 trén lién két
truyén thong 3104. Lién két truyén théng c6 thé bao gdbm kénh truyén thong 13
néu trén. Lién két truyén thong 3104 bao gém nhung khéng bi gi(’ﬁ han & WiFi,
Ethernet, cap, khong diy (3G/4G/5G), USB, hoic loai t& hop bat ky ctia n6, hoic
tuong tu.

Thiét b1 chup 3102 tao dir liéu, va c6 thé ma héa dit ligu bang phuong phap
m3 héa nhu duoc thé hién theo céc phuong 4n thuc hién néu trén. Theo cich
khac, thiét bi chup 3102 c6 thé phén tan dit liéu dén méy chu streaming (khong
duge thé hién trén cac hinh v&), va méay chi ma hoa dit lidu Vé truyén dir lidu

dwoc ma héa dén thiét bi dAu cudi 3106. Thiét bi chup 3102 bao gdm nhung
khong bi gidi han & camera, dién thoai thong minh hodc Pad, mdy tinh hodc mdy
tinh xach tay, hé théng héi nghi video, PDA, thiét bi lép trong xe, hodc Kkét hop
cua ching, hodc tuong tu. Chéng han, thiét bi chup 3102 ¢o thé bao gf‘)m bd phan
nguén 12 nhu néu trén. Khi dir liéu bao gf‘)m video, bd ma hoa video 20 duoc
bao g?)m trong thiét bi chup 3102 c6 thé thuc su thuc hién qué trinh ma héa video.
Khi dir liéu bao gf”)m audio (tic 13, giong noi), bd ma hoa audio dugce bao gém
trong thiét bi chup 3102 ¢6 thé thuc su thire hién qua trinh ma héa audio. Déi vé6i
mot sd kich ban thue té, thiét bi chup 3102 phén tan dir liéu audio va video dugc

ma héa bang cach ghép kénh chung véi nhau. Poi véi cde kich ban thuc t€ khéc,
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chéng han trong hé théng héi nghi video, dir liéu audio dugc ma hda va di lidu
video dugc ma héa khong dugc ghép kénh. Thiét bi chup 3102 phén tan riéng ré
dir liéu audio dugc ma hoa va dir liéu video duge ma hoa dén thiét bi dau cubi
3106.

Trong hé théng cung cép ndi dung 3100, thiét bi ddu cudi 310 nhan va tai tao
dir liéu dugc ma héa. Thibt bi ddu cudi 3106 co thé 1a thiét bi c6 kha ning nhén
va khéi phuc dir liéu, ching han dién thoai thong minh hoic Pad 3108, mdy tinh
hodc méy tinh xéach tay 3110, bd | ghi video mang (network video recorder,
NVR)/bd ghi video s6 (digital video recorder, DVR) 3112, TV 3114, hop tin hiéu
truyén hinh cép (set top box, STB) 3116, hé théng hdi nghi video 3118, hé théng
giam sat video 3120, thiét bi hd trg s6 ca nhan (personal digital assistant, PDA)
3122, thiét bi lép trong xe 3124, hodc két hgp ctia ching, hodc tuong tr cé thé
gi4i ma dit liéu duoc ma héa néu trén. Ching han, thiét bi dau cudi 3106 c6 thé
bao gdm bd phén dich 14 nhu néu trén. Khi dir lidu dugc ma héa bao gdm video,
b gidi ma video 30 dugc bao gdm trong thiét bi dau cubi duge wu tién dé thue
hién giai ma video. Khi dir li¢u dugc ma hoa bao gém audio, b gidi ma audio
dwoc bao gdm trong thiét bi dau cudi duoc wu tién dé thuc hién qua trinh giai ma
audio.

Déi v6i thiét bi dau cudi ¢6 bd phan hién thi, ching han, dién thoai thong
minh hodc Pad 3108, may tinh hodc may tinh xdch tay 3110, NVR/DVR 3112,
TV 3114, PDA 3122, hojc thiét bi lip trong xe 3124, thiét bi ddu cudi c6 thé cip
dit liéu dwoc giai ma cho bd phéan hién thi. B4i v6i thiét bi diu cudi khong c6 bd
phan hién thi, ching han, STB 3116, hé théng hoi nghi video 3118, hoic hé théng
gidm sat video 3120, b phan hién thi bén ngoai 3126 dugc tiép xuc trong d6 dé
nhan va thé hién dit liéu dugc giai ma.

Khi mbi thiét bi trong hé théng nay thuc hién ma héa hojc giai ma, thiét bi
ma hoa anh hoic thiét bi giai ma anh, nhu dugc thé hién theo céc phuong an thuc
hién néu trén, c6 thé duoc sir dung.

Fig.11 12 so @b thé hién cAu tric eta vi du cta thiét bi dau cudi 3106. Sau khi
thiét bi dau cudi 3106 nhan stream tir thiét bi chup 3102, khéi xir ly giao thirc

3202 phan tich giac thirc truyén cda stream. Giao thirc bao gém nhung khong bi
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gi6i han & giao thirc streaming thoi gian thuc (Real Time Streaming Protocol,
RTSP), giao thic truyén siéu van ban (Hyper Text Transfer Protocol, HTTP),
giao thirc truyén video tryc tuyén HTTP (HTTP Live streaming protocol, HLS),
MPEG-DASH, giao thitc vén tai thoi gian thuc (Real-time Transport protocol,
RTP), giao thirc nhén tin thoi gian thue (Real Time Messaging Protocol, RTMP),
hodc loai t5 hop bat ky ctia né, hodc twong t.

Sau khi khéi xir ly giao thirc 3202 x1t Iy stream, tép stream dugec tao. Tép tin
dugc xuét ra khbi phan kénh 3204. Khéi phan kénh 3204 c6 thé tach riéng dir
liéu dugce ghép kénh thanh dit liéu audio dugc ma héa va dir liéu video dugc ma
héa. Nhu néu trén, ddi vai mot sb kich ban thire té, chéng han trong hé théng hoi
nghi video, dit liéu audio dugc ma hda va dit li€u video dugec ma hoa khong duge
~ ghép kénh. Trong tinh huéng thuce, dir liéu dugc ma héa dugce truyén dén bd giai
ma video 3206 va bo giai ma audio 3208 ma khong qua khdi phan kénh 3204,

Qua qua trinh phan kénh, dong co ban video (elementary stream, ES), audio
ES, va mdt cach tuy chon phu dé duoc tao. B giai ma video 3206, bao gbm bd
giai mi video 30 nhu dugc gidi thich theo cac phuong &n thuc hién néu trén, giai
ma ES video bang phuong phép giai ma nhu dugc thé hién theo cac phuong 4n
thyre hién néu trén dé tao khung video, va cip dir liéu nay cho khdi dong bd 3212.
Bo giai ma audio 3208, giai ma ES audio dé tao khung audio, va cap dit liéu nay
cho khéi ddng bo 3212. Theo cach khéc, khung video ¢6 thé luu trit trong bo
dém (khong duogc thé hién trén Fig.11) trude khi cip n6 cho khéi déng bd 3212.
Twong tu, khung audio c6 thé luu trir trong bd dém (khéng duge thé hién trén
Fig.11) truéc khi cdp né cho khdi ddng bo 3212.

Khédi ddng bo 3212 ddng bod khung video va khung audio, va cip video/audio
cho bd phan hién thi video/audio 3214. Chéng han, khéi déng bd 3212 déng bo
hién thi théng tin video va audio. Thong tin ¢6 thé mi héa trong cti phép nho st
dung cdc nhan thoi gian lién quan dén viéc hién thi dir liéu audio va hinh anh
dugc tao ma va cdc nhan thoi gian lién quan dén viéc truyén chinh dit 1iéu stream.

Néu phu d& dugc bao gdm trong stream, bo giai ma phu dé 3210 giai ma phu
d8, va ddng bd no vdi khung video va khung audio, va cap video/asdio/phu dé

cho b hién thi video/audio/phu d& 3216.
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Sang ché khong bi gidi han & hé théng néu trén, va thiét bi ma héa anh hoic
thiét bi giai ma anh theo cac phuong an thuc hién néu trén ¢ thé dugc dua vao

hé théng khéc, ching han, hé thdng 6t6.

Cac toan tir todn hoc

Céc toan tir toan hoc dugc st dung theo sang ché giéng nhu céc todn tir duoc
str dung trong ngdn ngit 14p trinh C. Tuy nhién, cac két qua ciia cac phép chia sb
nguyén va dich s hoc dugce dinh nghia chinh x4c hon, va céc phép b sung duge
dinh nghia, ching han liiy thira va phép chia s6 thuc. Cac quy uéc danh s6 va
dém thuong bit ddu tir 0, chang han, “the first” tvong duong véi thir 0, “the

second” trong duong véi thir nhit, v.v..

Céc phép toan sb hoc
Céc phép toan sb hoc dugc dinh nghia nhu sau:
+ Cong
Trir (nhu 14 toan tir hai dbi s8) hodc 4m (nhu 12 toan tir tién t6
don nguyén) |
* Nhén, bao gém nhan ma tran
Liy thtra. Xac dinh x nang lén lily thira y. Trong céc ngir canh
x’  khéc, ky phap nay duoc st dung cho chi s trén khéng nhim hiéu
nhu 13 [y thira.
Phép chia sb nguyén c6 rit gon két qua vé 0. Chang han, 7/4
/ va —7/—4 dugc rit gon béng 1 va—7/4 va 7/—4 duge rat gon béng
-1.
Dugec st dung dé ky hiéu phép chia trong céc phuong trinh
toan hoc trong d6 khéng nham rit gon hoic 1am tron.
X Dugc st dung dé ky hiéu phép chia trong cic phuong trinh
toén hoc trong d6 khéng nhim rut gon hodc 1am tron.
zy: 0 Téng cta f(i) v6i i chiém tit ca cac gia tri b nguyén tir x dén
i

va bao gdm y.
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Modulus. Phin du x chia cho y, dugc dinh nghia chi cho céc
X

sO nguyén xvay véix>=0vay>0.
%y

Céc toén tir logic
Céc toan tir 16gic sau dugce dinh nghia nhu sau:
x && y Ldgic Boolean “and” ciax vay
x ||y Lbgic Boolean “or” cuax vay
! Logic Boolean “not”
x?y:z néu x DPUNG hogc khong bing 0, tinh gid tri y;

ngugc lai, tinh gié tri z.

Céc toan tir quan hé
Céc toan tir quan hé sau dugc dinh nghia nhu sau:
>Lén hon
>=Lén hon hoic bing
<Nho hon
<=Nho hon hoic bing
== Béng
I= Khong bing
Khi toan t&r quan hé dugc 4p dung cho phén tir cti phap hodc bién duge gén
gia tri “na” (khong ap dung dugc), gia tri “na” dugce xir ly nhu 1a gia tri riéng cho
phén tr ¢ phéap hoic bién. Gia tri “na” dugc xem 1a khong bang bat ky gi4 tri
khac.

Céc phép toén theo bit
Céc phép toan theo bit sau dugce dinh nghia nhu sau:
& “and” theo bit. Khi hoat dong trén céc dbi sé nguyén, hoat
dong trén bidu dién bu 2 ca gié tri s6 nguyén. Khi hoat dong trén
db6i sb nhi phén chira it bit hon d6i s6 khac, dbi sb ngin hon duge

mé rong bang cach bd sung thém cac bit quan trong bang 0.
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| “or” theo bit. Khi hoat dong trén cic ddi s nguyén, hoat
dong trén bidu dién bi 2 cla gia tri s6 nguyén. Khi hoat dong trén
d6i s6 nhi phan chira it bit hon dbi s6 khac, ddi sb ngén hon duoc
m& rong bang cach bd sung thém cac bit quan trong bang 0.

A “exclusive or” theo bit. Khi hoat dong trén cic dbi sb
nguyén, hoat dong trén bidu dién b 2 cia gia tri sd nguyén. Khi
hoat dong trén déi s6 nhi phan chua it bit hon déi sb khac, déi s6
ngén hon dugc mé rong bang cach bb sung thém cic bit quan trong
bang 0.

x >>y Phép dich phai sb hoc ctia biéu dién sé nguy2n bu 2 ctia
c4c sb nhi phén x sang y. Him nay chi dugc dinh nghia cho c4c gid
tri s6 nguyén khéng am cuia y. Cac bit dugc dich thanh céc bit ¢6
trong s 16n nhét (most significant bit, MSB) nhur 13 két qua coa
phép dich phai c6 gia tri bing MSB ciia x truéce phép dich.

x <<y Phép dich trai s6 hoc ciia biéu dién sb nguyén bu 2 clia
c4c sb nhi phén x sang y. Ham nay chi duge dinh nghia cho cic gid
tri s6 nguyén khong 4m ciia y. Cac bit duge dich thanh cac bit ¢6
trong s6 nho nhit (least significant bit, LSB) nhu 1a két qua cua
phép dich trai c6 gia tri bang 0.

Céc toan tur gan
Céc toan tir sb hoc sau duge dinh nghia nhu sau:

=Toén tir gén

++  Tang, tic la, x+ + trong duong véi x =x + 1; Khi duge
sir dung trong chi s méang, chuyén sang gia tri ctia bién trudce phép
tang.

——  Giam, tic la, x— — twong duong véix =x — 1; Khi dugce
sir dung trong chi sé mang, chuyén sang gid tri clia bién trude phép
gidm.

- +=Tang 1én luong cu thé, tc 13, x += 3 twong duong véi x =X

+ 3, vax += (-3) tuong duong véi x = x + (—3).
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—=Giam di lugng cu thé, tirc 13, x —= 3 twong duong véi x = x

— 3, vax —= (—3) twong duong véi x =x — (—3).

Ky phép khoang
Ky phép sau duge st dung dé xc dinh khoang gid tri:
x =7y..zx chiém céc gi4 tri s6 nguyén bt dau tir y dén z, c6 hai

gia tri ddu mat, véi X, y, va z 1a cdc sO nguyén va z 1én hon y.

Cac ham toan hoc
Céc ham toan hoc sau dugc dinh nghia:

x ; x>0
-x ; x<0

Abs(x) = {

Asin(x) ham lugng gidc sin ngugc, hoat dong trén d6i sd x ndm
trong khoang tir —1,0 d&én 1,0, bao gom hai gia tri dau mut, c6 gia
tri ddu ra nim trong khoang tir —n+2 dén n+2, bao gbm hai gia tri
dau mit, theo cac don vi radian

Atan(x) ham lugng gidc tang nguoc, hoat dong trén d6i s6 x,
c6 gi tri diu ra ndm trong khoang tir —m+2 dén 12, bao gdm hai

gia tri dau mut, theo c4c don vi radian

( Atan(i). ; x>0
Atan(§)+n . x<0 && Yy >=0
Atan2(y, x) = ¢ Atan(z)—rt ; x<0 && y <0
+3 ;D x==08&&y >=0
I ; ngugc lai
\ 2

Ceil(x) sé nguyén nhé nhét 16n hon hoic bing x.
Cliply(x) = Clip3(0, (1 << BitDepthy) — 1, x)

Cliple(x) = Clip3(0, (I << BitDepthc) — 1, x)
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X z<X
Clip3(x, v, zZ) = y 5 z>y
z ; nguoclai

Cos(x) ham luong giac cdsin hoat dong trén doi so x theo céc
don vi radian.

Floor(x)sb nguyén 16n nhit nhé hon hoic bing x.

c+d ; b—a>=d/2
GetCurrMsb(a, b, ¢, d)={c—d ; a—b > d/2
c ; nguoc lai

Ln(x) logarit tir nhién cta x (16garit co s e, trong d6 e 1a hing

7
A

s6 co s l16garit ty nhién  2,718281828..).

Log2(x)16garit co s6 2 cla X.
Logl10(x) logarit co sd 10 cla X.
. _ (X 5 X<Fy
Min(x, y) { y . x>y
(X X>=y
Max(x )= {y | x<y
Round(x) = Sign(x) * Floor(Abs(x) + 0.5)

1 ; x>0
Sign(x)=10 ; x==0
-1 ; x<0

Sin(x) ham luong gidc sin hoat déng trén déi sb x theo cac don
vi radian

Sqrt(x) = Vx

Swap(x, y) = (¥, X)

Tan(x) ham lugng gidc tang hoat dong trén ddi sb x theo céc

don vi radian

150



53349

Thi tir vu tién phép todn

151/183

Khi thir tir wu tién trong biéu thudc khéng duoe chi bdo tudng minh nhe sir

dung cac dau ngodc, cic quy tdc sau ap dung:

c¢6 d6 u tién thap hon.

Céc phép toan c6 do wu tién cao hon dugc tiinh trude cée phép todn

Céc phép toan c6 cung d¢ uu tién dugce tinh 14n luot tir trai sang phai.

Bang duéi day x4c dinh d6 uu tién cua cic phép todn tir cao nhit dén thép

nhét; vi tri cao hon trong bang chi bio do uu tién cao hon.

Déi véi cac toan tir ciing duoc st dung trong ngdn ngft 1ap trinh C, tht tu uu

tién dwoc st dung trong sang ché giéng nhu dugc str dung trong ngén ngit lap

trinh C.

Bang: Do wu tién phép toan tir cao nhét (& dau bang) dén thip nhét (cubi

bang)

Phép todn (co cic todn hang x, y, va z)

13 99 ¢ 99
X+, “x——

“1xX”, “—x” (nhu 1a toan tif tién t0 don nguyén)

xY

(13 9% ¢¢ 99 €6 - 99 CGX99 (19 o 99
X *y”, “xly”, “x +y”, S X%y

; , r Y .
“x +y”, “x — y” (nhu 12 phép toan hai d6i s0), « Zf(l) »

=X

“X << y"J’ CCX >> y>9

5

99 <. % “X>y”’ “X >= y
99 <¢

“X<Y>X<=y,
‘X:zy, X!=y7>

3
“X & y79

“X ' y99

“X && y37

“X ll y99

“x?y:z”

“X. .y}’

C‘X=y9,, “X +___ ij’ CX —— y

Phén mb ta bang vin ban cac phép todn 1ogic

Trong phan vin ban, ménh dé cia cac phép toan 16gic nhu s€ dugec mo ta vé

mat toan hoc ¢ dang sau:

if(diéu kién 0)
ménh d& 0
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else if(didu kién 1)
ménh dé 1

else /* nhan xét mang thong tin vé didu kién con lai */
ménh d& n
" ¢6 thé duge md ta theo cach nhau:
... thu sau/... ménh d sau 4p dung:
— Ifdiukién 0, ménh d& 0
— Nguge lai, if didu kién 1, ménh d2 1

— Ngugce lai (nhén x€t mang thong tin v& didu kién con lai),
ménh dé n 7 |
M3ai “néu ... Nguoc lai, néu ... Nguogc lai, ...” ménh dé b?mg vin ban co “...
nhu sau” hodc ... ménh d& sau 4p dung” theo ngay sau bai “Néu ... . Diéu kién
cudi cung cua “Néu ... Ngugc lai, néu ... Nguoge lai, ...”" luon 13 “Nguoc lai, ...”.
Céac ménh d& dan xen “Néu..N guoc lai, néu ... Ngufc;c lai, ...” ¢d thé dugc nhan
dién bing cach so khép ... nhu sau” hodc ... ménh dé sau ap dung” véi két thic
“Nguoc lai, ...”. '

Theo van ban, ménh dé cua céc phép toan logic nhu s& duge mod ta vé& mit

toén hoc & dang sau:

if(didukién 0a && didu kién Ob)
ménh dé 0
else if(diéukién 1a || diéukién 1b)

ménh dé 1

else
ménh dé n
¢6 thé duge mo ta theo cach sau:
.. nhu saw/... ménh dé sau 4p dung:
—  néu tht ca cac dibu kién seu 12 ding, ménh 48 0:

—diéu kién Oa
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—diéu kién Ob
— Ngugec lai, néu mdt hoidc nhiéu trong s6 cac didu kién sau 1a
dtng, ménh dé 1:
—diéu kién 1a

—diéu kién 1b

— Nguoc lai, ménh dén
Theo vin ban, ménh d& cua cc phép toan 16gic nhu s& duge mb ta vé mit
toan hoc & dang sau:
if(diéu kién 0)
ménh dé 0
- if(didu kién 1)
ménh dé 1
¢6 thé duge md ta theo cach sau:
Khi diéu kién 0, ménh & 0
Khi diéu kién 1, ménh & 1
Theo cac phuong &n thuc hién, chéng han, b6 ma hoa 20 va bd giai ma 30,
va cac chirc nang duge md ta & day, ching han, dua vao bd ma héa 20 va bo giai
ma 30, ¢6 thé duoc trién khai trong phan ctig, phan mém, firmware, hoic két
hop bét ky ciia ching. Néu dugc trién khai bing phdn mém, céc chirc ning c6
thé dugc luu trir trén vat may tinh doc dugc hodc duoc truyén trén phuong tién
truyén thong dudi dang mot hodc nhiéu 1énh hodc ma va dugc thuc thi bfmg khdi
xir Iy dura trén phan ctmg. Phuong tién mdy tinh doc duge c6 thé bao gdm phuong
tién Iuvu trit may tinh doc dugc, tuong Gng véi phuong tién hitu hinh, chang han
phuong tién luu trir dit liéu, hodc phuong tién truyén thong bao _gém phuong tién
bét ky d& truyén chuong trinh méy tinh tir mot diém sang diém khéc, ching han,
theo giao thirc truyén théng. Theo cach nay, phuong tién mdy tinh doc duge
thudng c6 thé twong tmg véi (1) phuong tién luu trit may tinh doc duge hitu hinh
vbn bat bién hodc (2) phuong tién truyén thong, ching han, tin hiéu hogc séng
mang. Phuong tién luu trit dit iéu cd thé 1a phuong tién kha dung bt ky c6 thé

dugc truy nhap b%lng mot hodic nhiéu may tinh hodc mét hoic nhiéu bd xtr ly dé
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truy xuét [énh, ma va/hosc cAu trac di litu dé thuc hién céc k¥ thut duge md ta
theo sang ché. San phim chuong trinh may tinh c6 thé bao gdm phurong tién may
tinh doc dugc.

Théng qua vi du, va khong gidi han, phuong tién luu trit méy tinh doc duge
c6 thé bao gém RAM, ROM, EEPROM, CD-ROM hoic luu trit dia quang khéc,
lvu trir dia tir, hodc cac thiét bi lwru trix tir tinh khac, bd nhd nhanh, hodc phuong
tién khac bat ky c6 th duge st dung dé luu trit ma chuong trinh mong mudn &
dang 1énh hoic céu tric dit liéu va c6 thd dugc truy nhap bing mdy tinh. Batky
két ndi nao ciing duoc goi dung 1a phuong tién may tinh doc dugc. Ching han,
néu cac 1énh duoc truyén tir website, may chu, hodc nguf‘)n tr xa khac nho st
dung cap ddng truc, cép sgi quang, cdp xodn, dudng thué bao sé (digital
subscriber line, DSL), hodc céng nghé khong day, chéng han, héng ngoai, v
tuyén, va vi séng, sau d6 1a cap ddng truc, cap s¢i quang, cip xo#n, DSL, hoic
cbng ngh¢ khong day, ching han, hdng ngoai, vO tuyén, va vi séng duge bao
gdm trong dinh nghia v& phuong tién. Tuy nhién, cin hiéu ring phuong tién lvu
trit may tinh doc dugc va phirong tién luu trir dit liéu khong bao gém cac két ndi,
séng mang, tin hiéu, hodc phuong tién kha bién khac, nhung thay vao d6 huéng
dén phuong tién luu trit hitu hinh bét bién. Disk va disc, nhu dugc st dung &
day, bao gbém dia nén (compact disc, CD), dia laze, dia quang, dia da dung s6
(digital versatile disc, DVD), dia mém va dia Blu-ray, trong d6 céc disk thudng
tai tao dit liéu dang tir tinh, trong khi céc disc tai tao dif liéu quang hoc bang tia
laze. Céc két hop ctia ching cling nén dugc bao gbm trong pham vi ctia phuong
tién may tinh doc dugc.

Céc 1énh ¢6 thé duge thuc thi bing mot hogc nhiéu b xt 1y, ching han mot
hodc nhiéu DSP, b vi xir Iy da nang, mach tich hop ung dung cu thé (application
specific integrated circuit, ASIC), mang cbng dang truong 18p trinh duge (field
programmable logic array, FPGA), hodc mach 16gic tich hgp hodc roi rac tuong
duong khéc. Theo dd, cym tir “bd xur ly,” nhu dugc s dung & day co thé dé cap
dén cAu triic b4t ky néu trén hodc cAu tric khac bat ky thich hop dé thyc hién cac
k¥ thuat dugce néu ¢ ddy. Ngoai ra, theo mot sb khia canh, chirc ning dugec mod

ta & day c6 thé duge bb tri trong phan ctmg va/hoic cdc modun phén mém danh
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riéng dugc tao cAu hinh d& ma héa va giai mi, hodc dugc dua vao codec Kkét hop.
Céac k¥ thuét cling co thé dugc trién khai dy du trong mét hodc nhiéu mach hoic
céc phan tir 16gic. |

Céac k¥ thuit cua sang ché c6 thé dugc trién khai trong céc thiét bi hoic bd
phén, bao gbm tay cam khong day, mach tich hop (integrated circuit, IC) hodc
nhém IC (ching han, chip set). C4c thanh phan khéc nhau, cdc mddun, hodc cic
khdi duge mo ta theo sang ché dé nhin manh céc khia canh chirc nang cua thiét
bi dugc tao ciu hinh dé thuc hién cac k¥ thuat duge boc 19, nhung khong nhét
thiét doi hoi thuc hién bang cac khdi phan ctmg khac nhau. Thay vao d6, nhu
néu trén, cac khdi khac nhau c6 thé duge két hop trong khéi phan cting codec
hodc duoc tao bdi nhém céac khéi phén cting lién t4c, bao gém mot hodc nhiéu
bd x1t ly nhir néu trén, cing voi phin mém va/hogc firmware thich hop.

Céc phuong an thuc hién khac sang ché duoc néu dudi day. Can hru ¥ ring
viéc danh sb dugc st dung trong phén sau khong nhét thiét tuan theo viéc danh
s6 dugc str dung trong cc phéan trude.

Phuong 4n thyc hién 1: Phuong phép dy bdo ngoai khéi anh, trong d6 viée
bdo hiéu cac tham s6 du bao c6 trong s6 va kich hoat du bao ngoai phi chir nhét
duoc thue hién cho nhom khdi dugce du bo, phuong phéap bao gdm budc: thu
thap cac tham 56 ché @ du bao ngoai cho khéi, trong d6 viéc thu thép bao gdm
kidm tra liéu ché do du bdo ngoai phi chit nhat c6 dugc kich hoat cho nhém khbi
bao gém khdi dugc du bao; va thu thap cac tham s6 du bao o trong sb dugc lien
k&t véi khéi va céc tham sb ché do du béo ngoai dbi véi khéi theo anh tham chiéu
duoc chi bao cho khéi va cac tham sb du bao cb trong s6 duge xac dinh cho
nhém khoi.

Phuong an thuc hién 2: Phuong phap phuong 4n thuc hién 1, trong d6 viée
kich hoat du béo ngoai phi chit nhat dugc thue hién bing cach chi béo s lugng
16n nhAt ctia cac tmg vién hop nhat tam gidc (MaxNumTriangleMergeCand) 16n
hon 1.

Phurong 4n thire hién 3: Phuong phap phuong én thuc hién 1 hodc 2, trong do6

155/183

du bao ngoai phi chit nhit dugc suy ra 1a bi v6 hiéu hoa khi cac tham s6 du bdo
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co trong s6 x4c dinh du bdo cé trong sb dugc kich hoat cho it nhét mot chi sb
tham chiéu.

Phuong 4n thyc hién 4: Phuong phép theo phuong an bét ky trong cac phuong
4n thuc hién tir 1 dén 3, trong d6 nhém khéi 12 anh va ca hai tham sb dur béo ¢6
trong sb va viéc kich hoat c4c tham s6 ché d6 du bio ngoai phi chit nhat drgc
chi bao trong tiéu dé anh.

Phuong an thuc hién 5: Phuong phép theo phuong 4n bét ky trong cac phuong
4n thuc hién tir 1 dén 4, trong d6 nhém khéi 12 14t va ca hai tham sb du bdo ¢o
trong s va viéc kich hoat céc tham s6 ché dd du bao ngoai phi chit nhat duge
chi béo & tiéu dé lat.

Phuong an thuc hién 6: Phuong phép theo phuong an batky trong cac phurong
an thuc hién tir 1 dén 5, trong d6 cac tham s6 ché do du bao ngoéxi bao gém chi
s6 tham chiéu duoc sir dung dé x4c dinh anh tham chiéu va théng tin vecto
chuyén dong duoc sir dung dé x4c dinh vi tri clia khéi tham chiéu trong anh tham
chiéu.

Phuong an thuc hién 7: Phuong phép theo phuong 4n bét ky trong céc phuong
4n thuc hién tir 1 dén 6, trong d6 ché d6 hop nhét phi chir nhat 1a ché @6 phan
vung tam giac.

Phuong an thuc hién 8: Phuong phép theo phuong én bét ky trong cac phuong
4n thire hién tr 1 dén 7, trong d6 ché do hop nhét phi chit nhat 1a ché d6 GEO.

Phwong 4n thuc hién 9: Phuong phép theo phuong an bét ky trong cac phuong
&n thuc hién tir 1 dén 8, trong d6 du béo c6 trong s6 1a co ché by do sang mirc
lat (chéng han, du bao c6 trong sb toan cuc).

Phuong 4n thyc hién 10: Phuong phép theo phuong 4n bat ky trong cac
phuong an thyc hién tir 1 dén 9, trong d6 dir bao ¢ trong 56 12 co ché bu d6 sang
mie khéi, chéng han bu d6 sang cuc bd (local illumination compensation, LIC).

Phurong 4n thuc hién 11: Phuong phép theo phuong én bét ky trong céc
phuong an thue hién tr 1 dén 10, trong d6 cic tham s6 dur bdo ¢6 trong sb bao
gém: tap hop co chi bao liéu dir bao cé trong 36 ¢6 duge ap dung cho céc thanh
phén do séng va sic d6 ca khéi dugce du bao; Cac tham s6 mé hinh tuyén tinh

\alpha va \betta x4c dinh bién dbi tuyén tinh cia céc gis tri cia khoi duge du bao.
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Khia canh thir nhét cia sang ché, nhu dugc thé hién trén Fig.12, dé cap dén
phuong phap du bdo ngoai 1200, bao gdm: $1201: x4c dinh liéu ché d6 du bao
‘ngoai phi chit nhat dugc phép cho nhém khdi; $1202: thu thap mét hoge nhiéu
‘tham sb ché d6 du bao ngoai va cac tham s6 du béo c6 trong sb cho nhém khdi;

va S1203: thu thép gia tri du bdo cua khdi hién tai dya trén mot hodc nhiéu tham
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s6 ché d6 du bao ngoai va cac tham sd dy bao c6 trong so, trong d6 mdt trong s6 -

tham sb ché do du bao ngoai chi bao thong tin anh tham chiéu cho khéi hién tai,
va trong d6 nhém khéi bao gbm khéi hién tai.

Theo céch thuc hién kha thi, thong tin anh tham chiéu bao gém liéu du bao
co trong sb ¢6 duge kich hoat cho chi s6 anh tham chiéu, va trong d6 ché d6 du
b4o ngoai phi chit nhat bi v6 hiéu hoa néu du bao co trong sb dugc kich hoat.

Theo cach thuc hién kha thi, ché @5 du bao ngoai phi chit nhat dugc kich hoat
néu du bdo co trong s6 bi vo hiéu héa.

Theo cach thuc hién kha thi, viéc xac dinh ché d6 du bao ngoai phi chit nhat
dugc phép, bao gdm: chi béo s6 luong 16m nhat clia céc ung vién hop nhét tam
gidc (MaxNumTriangleMergeCand) 1én hon 1.

Theo céch thuc hién kha thi, nhém khéi bao gbm anh, va trong d6 cac tham
s& du bao c6 trong s va chi bao thong tin @8 x4c dinh ché d6 du bdo ngoai phi
chit nhét dugc phép nim trong tiéu dé anh ctia anh.

Theo céach thuc hién kha thi, nhom khdi bao gém 14t, va trong d6 céc tham )
du béo c6 trong sb va chi bdo thong tin dé xac dinh ché d6 du bao ngoai phi chit
nhat duge phép nim trong tiéu dé 14t cia lat.

Theo c4ch thuc hién kha thi, ché 46 du bao ngoai phi chit nhét 12 ché do phan
- vung tam giéc.

Theo c4ch thuc hién kha thi, ché @6 du bao ngoai phi chif nhét 1a ché do phéan
vung hinh hoc (GEO).

Theo c4ch thuc hién kha thi, cdc tham s6 du béo cb trong sb duoc str dung
cho b1 4§ sang muc 14t.

Theo céach thuc hién kha thi, cac tham sb du bao ¢ trong sb d‘uc_fc su dung

cho bu dd sang murc khoi.
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Theo céch thuc hién kha thi, cac tham sb du bao ¢6 trong s6 bao gém: cac co
chi béo liéu du bio c6 trong sb duoge ap dung cho cac thanh phén d6 sang va/hoic
sic do cua khdi du bao; va cac thafn s6 mé6 hinh tuyén tinh x4c dinh bién dbi
tuyén tinh cla gié tri cia khéi du bao.

Theo khia canh thtt hai cia séng ché, thiét bi 1300 dé du bao ngoai, nhu dugc
thé hién trén Fig.13, bao gdm: bd nhé bat bién 1301 ¢6 céc 1énh ma bd xir Iy c6
thé thuc thi duge luu trir trén d6; va bod xir Iy 1302, dugc ghép ndi véi bo nhé
1301 duoc tao cAu hinh d thuc thi cac 1énh b xir Iy thuce thi duge dé d& thyuce
hién mdt trong cac phuong an thure hién kha thi theo khia canh thir nhét cia sang
ché.

Theo khia canh thir ba cua sdng ché, dong bit dé du bao ngoai, bao gbm:
thong tin chi bao d& x4c dinh liéu ché 4o du bdo ngoai phi chir nhat dugc phép
cho nhém khdi; va mot hodc nhiéu tham sé ché dd du bao ngoai va céc tham )
du bdo c6 trong s6 cho nhom khdi, trong d6 gia tri du béo cua khéi hién tai thu
duoc dyua trén mot hodc nhidu tham sb ché d6 du bao ngodi va cac tham sb du
bao co trong 36, trong d6 mot trong s6 tham sb ché @6 du bao ngoai chi béo thong
tin anh tham chiéu cho khéi hién tai, va trong d6 nhém khéi bao gém khéi hién
tai.

Theo cach thuc hién kha thi, thong tin 4nh tham chiéu bao gém liéu du béo
co trong s6 ¢6 duge kich hoat cho chi s6 &nh tham chiéu, va trong dé ché a6 du
bdo ngoai phi chit nhét bi vo hi€u hoa néu du bao cé trong s6 duoc kich hoat.

Theo cach thyc hién kha thi, ché d6 du bao ngoai phi chit nhét dugc kich hoat
néu du bao cb trong s6 bi vo hiéu hoa.

Theo cach thuc hién kha thi, thong tin chi bao bao gdm sb lugng 16n nhét ctia
céc (g vién hop nhit tam giac (MaxNumTriangleMergeCand) 16n hon 1.

Theo céach thuc hién kha thi, nhom khdi bao gf”)rn anh, va trong d6 cac tham
sd du béo c6 trong sb va thong tin chi bao nim trong tiéu dé anh ctia anh.

Theo céch thuc hién kha thi, nhom khdi bao gém lat, va trong d6 cac tham sb
du béo c6 trong sb va thong tin chi bo nim trong tiéu dé 14t cva lat.

Theo cach thuc hién kha thi, ché do du bdo ngoai phi chit nhat 1a ché d6 phan

ving tam giac.
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Theo cach thuc hién kha thi, ché d6 du bao ngoai phi chir nhat 13 ché d phan
vung GEO.

Theo cach thuc hién kha thi, cic tham s6 du béo cb trong s6 dugc st dung
cho bu d¢ sang mitc 14t.

Theo cach thuc hién kha thi, cac tham sb du bdo c6 trong sb dugce sir dung
cho bu db sang mirc khéi.

Theo cach thuc hién kha thi, cdc tham s6 du bao ¢ troﬁg s6 bao gi‘)m: cac cO
chi bao liéu du bao co6 trong sb duoc ap dung cho ééc thanh phﬁn dd sang va’/hoidc
sfc dd cua khéi du bao; va cac tham s6 md hinh tuyén tinh x4c dinh bién d6i
tuyén tinh ctia gia tri cia khéi du béo.

Khia canh thir twr ctia sang ché dé cap dén, nhu dugc thé hién trén Fig.14,
thiét bi du bdo ngoai 1400, bao gém: moddun xac dinh 1401, dugc tao c4u hinh
@8 xac dinh lidu ché do du bao ngoai phi chit nhat dugc phép cho nhém khéi;
mo6dun thu thap 1402, dugc tao cAu hinh dé thu duge mot hodc nhidu tham sb
ché @6 du bao ngoai va cac tham s6 du bao co trong s6 cho nhém khéi; va mddun
du bao 1403, dugce tao cdu hinh dé thu dugc gia tri du bao cla khéi hién tai dira
trén mdt hoac nhiéu tham sb ché d6 du bao ngoai va cac tham s6 du béo ¢ trong
s, trong d6 mot trong s6 tham s6 ché do du bao ngoai chi béo thong tin anh
tham chiéu cho khéi hién tai, va trong d6 nhém khdi bao gém khdi hién tai.

Theo céch thuc hién kha thi, thoéng tin 4nh tham chiéu bao gdm liéu di bao
co trong s6 ¢6 duge kich hoat cho chi s6 &anh tham chiéu, va trong d6 ché d6 du
bao ngoai phi chit nhat bi v hi€u hoéa néu du béo co6 trong sb dugc kich hoat.

Theo céch thuc hién kha thi, ché d6 du bio ngoai phi chit nhat dugc kich hoat
néu du béo co trong sb bi vo hiéu héa.

Theo cach thuc hién kha thi, m6édun xac dinh 1401 duoc tao cAu hinh cu thé
d8: chi bdo sb lwong 16n nhdt cia cic Ung vién hop nhit tam gidc
(MaxNumTriangleMergeCand) 16n hon 1.

Theo céch thyuc hién kha thi, nhém khéi bao gém &nh, va trong d6 céc tham
s6 du bao ¢6 trong s6 va chi bao thong tin dé x4c dinh ché d6 du bao ngoai phi

chit nhat dugc phép nam trong tidu dé anh cta anh.
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Theo céch thure hién kha thi, nhém khéi bao gbm l4t, va trong d6 cac tham sb
du bao c6 trong sb va chi bao thong tin dé x4c dinh ché dd du bao ngoai phi chit
nhat dugc phép nim trong tiéu dé 14t cia 14t.

Theo cch thuc hién kha thi, ché d6 du bao ngoai phi chir nhat 13 ché d6 phan
ving tam giac.

Theo céch thuc hién kha thi, ché d6 du bao ngoai phi chit nhat 1a ché d6 phan
viung GEO.

Theo cach thuc hién kha thi, cac tham s6 du bao ¢b trong sb dugc sir dung
cho bu d6 séng muc 14t.

Theo c4ch thuc hién kha thi, cac tham s6 du bao cb trong s6 dugc str dung
cho bu 46 sang mirc khéi.

Theo céach thuc hién khé thi, cac tham s du béo ¢c6 trong s6 bao gém: cac c&
chi bdo liéu du bédo c6 trong sb duoc ap dung cho céc thanh phén d6 sang va/hoiac
sic do cta khéi du bdo; va cac tham s6 mo hinh tuyén tinh x4c dinh bién ddi
tuyén tinh cia gia tri ciia khéi du béo.

Céc phuong phép theo giai phép k¥ thuét da biét ¢4 thé duge tom tit trong
danh séach cac khia canh sau: '

Khia canh 1. Phuong phéap du bdo ngoai bao gbm cac bude:

xé4c dinh liéu ché d6 du bao ngoai phi chit nhat dugc phép cho nhém khéi;

thu thap mdt hodc nhiéu tham s6 ché d6 du bao ngoai va cic tham s6 du bao
¢6 trong s6 cho nhom khéi; va

thu thép gié tri du bdo cua khéi hién tai dua trén mot hodc nhiéu tham sb ché
d0 du bao ngoai va cac tham s6 dy béo c6 trong s, trong d6 mét trong 36 tham
s6 ché d6 du bao ngoai chi bao thdng tin anh tham chiéu cho khdi hién tai, va
trong d6 nhém khdi bao gbm khéi hién tai.

Khia canh 2. Phuong phép theo khia canh 1, trong d6 thong tin anh tham
chiéu bao gdm liéu du bio c6 trong sé c6 dugc kich hoat cho chi s6 anh tham
chiéu, va trong d6 ché d6 du bao ngoai phi chit nhat bi v6 hiéu héa néu du bao
cé trong s6 dugce kich hoat.

Khia canh 3. Phuong phép theo khia canh 1 hodc 2, trong dé ché @b du bao

ngoai phi chit nhét dugc kich hoat néu du bao c6 trong sd bi v6 higu hoa.
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Khia canh 4. Phuong phép theo khia canh bat ky trong cac khia canh tir 1 d&én
3, trong d6 x4c dinh ché d6 du bao ngoai phi chit nhét dugc phép, bao gbm:

Chi bio sb lwgng lén nhit cia cac tng vién hop nhit tam giac
(MaxNumTriangleMergeCand) 16n hon 1.

Khia canh 5. Phuong phap theo khia canh bét ky trong cac khia canh tir 1 dén
4, trong d6 nhém khdi bao gdm anh, va trong d6 cac tham s6 du bao c6 trong sb
va chi bao thong tin d& xdc dinh ché do du bao ngoai phi chit nhat dugc phép
nim trong tiéu d& anh cua anh.

Khia canh 6. Phuong phap theo khia canh bét ky trong céc khia canh tir 1 dén
4, trong d6 nhém khdi bao gom lat, vé trong d6 céc tham s6 du bao 6 trong sb
va chi bdo thong tin dé xac dinh ché @6 du bdo ngoai phi chir nhit duge phép
nim trong tiéu dé l4t cua l4t. |

Khia canh 7. Phuong phap theo khia canh bét ky trong cac khia canh tir 1 dén
6, trong d6 ché do dur bao ngoai phi chir nhat 1a ché d6 phan viing tam giéc.

Khia canh 8. Phuong phép theo khia canh bat ky trong céc khia canh tir 1 dén
6, trong d6 ché do dy bao ngoai phi chi nhat 12 ché do phan ving GEO.

Khia canh 8a. Phuong phép theo khia canh bét ky trong cac khia canh tir 1
dén 8, trong d6 cac phan tir ¢t phap lién quan dén sb lwong tmg vién cho ché do
hop nhét (thong tin chi bio dé x4c dinh du bdo ngoai phi chir nhat) duoc bao
hiéu trong SPS

Khia canh 8b. Phuong phép theo khia canh bét ky trong cac khia canh tir 1
dén 8a, trong do tiéu @& anh dugc bao hiéu trong tiéu d& 14t khi 4nh bao gbm chi
mot lat.

Khia canh 8c. Phuong phap theo khia canh bét ky trong céc khia canh tir 1 to
8b, trong d6 tiéu d& anh duoc béo hidu trong tidu dé 14t khi dnh bao gom chi mét
1at.

Khia canh 8d. Phuong phap theo khia canh bét ky trong cac khia canh tir 1
dén 8c, trong d6 tap hop tham sd nh (picture parameter set, PPS) bao gdm cd,
gia tri cua co dinh nghia liéu cac tham s6 du béo co trong sb ¢6 xuét hiéu trong

tidu dé anh hodc trong tidu dé 1at.
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Khia canh 8e. Phuong phép theo khia canh bét ky trong céc khia canh tir 1
dén 8d, trong d6 c& trong tiéu d& anh chi bao lidu 14t thudc loai khong ndi ving
c6 xuét hién hay khong va liéu cac tham s6 ché d6 du bao ngoai c6 dugc béo
hiéu cho 14t nay hay khong.

Khia canh 9. Phuong phéap theo khia canh bét ky trong cac khia canh tir 1 dén
8, trong d6 cac tham sé du bao c6 trong s6 dugc str dung cho bu d6 séng mire 14t.

Khia canh 10. Phuong phap theo khia canh bét ky trong cic khia canh tir 1
dén 8, trong d6 cic tham s6 du béo c6 trong sb dugc sir dung cho bu do sang
mirc khéi.

Khia canh 11. Phuong phép theo khia canh bét ky trong cic khia canh tir 1
dén 10, trong d6 cac tham sé du bao c6 trong s6 bao gdm:

cac ¢ chi bao li€u du béo c6 trong sb dugc ap dung cho céé thanh phén do
sang va/hodc sic do cua khdi dyu bao; va

céc tham s6 mod hinh tuyén tinh xac dinh bién ddi tuyén tinh cta gia tri cla
khéi du béo.

Khia canh 12. Thiét bi @ dy bdo ngoai, bao gﬁ‘)m:

b nhé bt bién ¢6 cac 1énh ma bd xir Iy ¢ thé thuc thi duge luu tri trén do;
va

b6 xir 1y, dﬁ’qc chép néi voi bd nhé, duge tao cau hinh dé thyc thi cac 1énh
bd xit 1y thyc thi duge d& d& thuc hién theo khia canh bat ky trong céc khia canh
tir 1 dén 11.

Khia canh 13. Dong bit ¢ du béo ngoai, bao gbm:

théng tin chi bao dé xé4c dinh liéu ché do du bao ngoai phi chit nhat dugc
phép cho nhém khdi; va

mot hodc nhiéu tham sb ché d6 du bao ngoai va cac tham s6 du bao ¢6 trong
sb cho nhém khéi, trong d6 gia tri du béo cla khéi hién tai thu dugc dua trén
mot hoc nhidu tham sb ché @6 du bao ngoai va cac tham s6 du béo c6 trong sd,
trong d6 mdt trong s6 tham sb ché d6 du bao ngoai chi bdo thong tin dnh tham
chiéu cho khi hién tai, va trong d6 nhom khdi bao gom khdi hién tai.

Khia canh 14. Dong bit theo khia canh 13, trong d6 thong tin anh tham chiéu

bao gom liéu du bdo cb trong s6 c6 duoc kich hoat cho chi s6 dnh tham chiéu,
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va trong do ché d6 du bao ngoai phi chit nhat bi vo hiéu hoa néu dy bao co trong
sb dugc kich hoat. »

Khia canh 15. Dong bit theo khia canh 13 hodc 14, trong do ché d6 du bao
ngoai phi chit nhat dugc kich hoat néu du bao co trong s6 bi vo hiéu hoéa.

Khia canh 16. Dong bit theo khia canh bét ky trong cac khia canh tir 13 dén
15, trong d6 thong tin chi bdo bao gbm sb lugng 16n nhét cia cac tmg vién hop
nhét tam giac (MaxNumTriangleMergeCand) 16n hon 1.

Khia canh 17. Dong bit theo khia canh bét ky trong cac khia canh tir 13 dén
16, trong d6 nhém khdi bao gém anh, va trong d6 céc tham sb du bio cb trong
sd va thong tin chi bao nim trong tiéu d& anh cta anh.

Khia canh 18. Dong bit theo khia canh bt ky trong cac khia canh tir 13 dén
17, trong d6 nhém khéi bao gbm lat, va trong d6 cac tham s& du bao c6 trong sb
va thong tin chi b4o nim trong tiéu dé 14t cia 14t

Khia canh 19. Dong bit theo khia canh bét ky trong cac khia canh tr 13 dén
18, trong d6 ché d6 du bao ngoai phi chit nhét 1a ché do phan ving tam giac.

Khia canh 20. Dong bit theo khia canh bét ky trong cac khia canh tir 13 dén
19, trong d6 ché do du bdo ngoai phi chir nhét la ché @6 phan ving hinh hoc
(GEO).

Khia canh 21. Dong bit theo khia canh bét ky trong cac khia canh tir 13 dén
20, trong d6 cac tham sb du bao cbd trong s6 duge st dung cho bu df sdng muirc
lat.

Khia canh 22. Dong bit theo khia canh bét ky trong cac khia canh tr 13 dén
20, trong d6 céc tham sé du bao c6 trong sb duoc sir dung cho bu do sang muc
khéi.

Khia canh 23. Dong bit theo khia canh bét ky trong céc khia canh tir 13 dén
22, trong d6 c4c tham s6 du béo c6 trong s6 bao gdm:

cac cd chi bao liéu du bdo co trong sb duoc 4p dung cho cac thanh phé‘m do
séng va/hodc sic d6 cua khi du bao; va

céc tham sb m6 hinh tuyén tinh x4c dinh bién dbi tuyén tinh clia gia tri clia

khédi du bao.
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YEU CAUBAO HO

1. Phuong phap ma héa s lugng 16n nhét cta cac tmg vién ché d6 hop nihét phan
viung hinh hoc, trong d6 phuong phéap bao gbm céc bude:

thu dugc gia tri cda b chi béo thir nhAt 12 s6 lugng 16m nhét clia cAc tmg vién
du bao vecto chuyén dong (motion vector prediction, MVP) hop nhit;

thu duge gié tri cia bd chi bao thir hai dai dién lidu c6 thé bl chuyén dong
dua trén phén ving hinh hoc cho chudi video; va

m3 héa gia tri ctia bd chi bao thir ba thanh dong bit khi gi4 tri ciia b6 chi bao
thiz nhit 16n hon ngudng va khi gia tri ctia bd chi bao thi hai bing gia tri dinh
trude, trong d6 bd chi bao thir ba 1a s6 luong 16n nhét cia cac tmg vién ché do
hop nhét phan ving hinh hoc duoc trir di khoéi gié tri cia bd chi bdo thir nhat;
trong d6 gia tri ctia bd chi bao thlr ba dugc ma héa thanh tip hop tham s6 chudi
(sequence parameter set, SPS) cta dong bit; trong do s6 lugng 16n nhit cia cac
ung vién ché @b hop nhét phén ving hinh hoc thu dugc dya trén gia tri cia b
chi béo thir nhét va gia tri ciia bd chi bao thi ba.
2. Phuong phép theo diém 1, trong d6 ngudng bing 2.
3.Phuong phép theo diém 1, trong d6 phwong phap con bao gbm bude:

gén gid tri cia s6 lugng 16n nhét cta céc Gng vién ché d6 hop nhét phan ving
hinh hoc bing 2 khi gia tri ciia bd chi bdo thir nhit bing ngudng va khi gia tri
ctia bd chi béo thir hai bang gia tri dinh trude.
4. Phuong phap theo diém 1, trong d6 phuong phap con bao gbm burée:

gan gid tri cia s6 lugng 16n nhét ctia cac Gng vién ché do hop nhét phan ving
hinh hoc bing 0 khi gia tri ctia bd chi béo thir nhat nhé hon ngudng hoic khi gia
tri ctia bd chi bao thtr hai khong bang gia tri dinh trude.
5. Phuong phép theo diém 1, trohg d6 gi4 tri dinh truée bing 1.
6. Phuong phap theo diém 1, trong d6 budc thu duge gia tri ctia bd chi bdo thir
hai duge thue hién sau bude thu dugc gia tri cia b chi bao tha nhét.
7. Phuong phép theo diém 6, trong d6 gia tri cha bd chi béo thir hai dugc phin
tich tir tap hop tham s chudi (sequence parameter set, SPS) ctia dong bit khi gia

tri ctia b chi bédo thir nhat I6n hon hodc bing ngudng.
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3. Phuong phép theo diém bét ky trong s6 cac diém tir 1 d@én 7, trong d6 gia tri
cta bd-chi bao thit hai thu dugc tir SPS cia dong bit.
9. Thiét bi ma héa video, trong d6 thiét bj bao gm:
mddun nhén, dugc tao ciu hinh dé thu duoc gid tri ctia bd chi béo thir nht 13
s6 lugng 16m nhét clia cac tmg vién MVP;
modun nhéan con duogc tao cAu hinh d thu dugc gia tri cia b chi béo thir hai
dai dién lidu c6 thé bu chuyén dong dua trén phan ving hinh hoc cho chudi video
hay khong; va
modun mi hoa, dugc tao cAu hinh dé ma hoa gia tri ciia bd chi bdo thtr ba
thanh dong bit khi gia tri ciia bg chi bdo thir nhét 16n hon ngudng va khi gia tri
ciia bd chi béo thr hai bing gia tri dinh trudc, trong d6 bo chi bao thi ba 13 sb
'luqng 16n nhét ctia cac g vién ché do hop nhit phan viing hinh hoc duge trir
di khoi gia tri cia b chi bdo thir nhét; trong d6 gid tri ctia bd chi bao thit ba duge
ma héa thanh SPS cua dong bit; trong do s6 luong 16n nhét clia cac tmg vién ché
do6 hop nhét phén vung hinh hoc thu dugc dya trén gié tri ciia bd chi bao thir nhét
va gia tri cda bd chi bao thir ba.
.10, Thiét bi theo diém 9, trong d6 modun nhén con dugc tao cAu hinh dé:

" gén gi4 tri cia s6 luong 16n nhét cia cc tmg vién ché d hop nhét phan ving
‘hinh hoc bang 2 khi gié tri cia bd chi bao tht nhit bang ngudng va khi gia tri
ctia bd chi béo thir hai bang gié tri dinh trudc.

11. Thiét bi theo diém 9, trong d6 mddun nhéan con dugc tao cAu hinh dé:

gén gi tri cia s6 lugng 16n nhét cta c4c tng vién ché d6 hop nhét phan viing
hinh hoc bing 0 khi gi4 tri ctia bd chi bao thir nhit nhd hon ngudng hodc khi gia
tri ctia bd chi béo thir hai khong bang gia tri dinh truéc.
12. Thiét bi theo diém 9, trong d6 ngudng bang 2.
13. Thiét bi theo diém 9, trong do6 gia tri dinh trude béng 1.
14. Thiét bi theo diém 9, trong do6 thu dugc gia tri cda bg chi bdo thir hai boi
moédun nhan duge thuc hién sau khi thu duge gia tri cia bd chi bdo thi nhét boi
mddun nhén.
15. Thiét bi theo diém 14, trong d6 gi tri ciia bd chi bao thit hai dugc phéan ths

tir SPS ctia dong bit khi gia tri ciia b chi bao thir nhét 16n hon hodc bang ngudng.
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16. Thiét bi theo diém bt ky trong s6 cac didm tir 9 dén 15, trong &6 gid tri cua
b0 chi bao thir hai thu dugc tir SPS cta dong bit.
17. B4 ma héa bao gdm:

mot hodc nhiéu bd xir ly; va

vét ghi may tinh doc dugc bét bién dugc ghép ndi véi cac bd xit Iy va luu trix
chuong trinh @8 thuec thi béi cac b xtt 1y, trong d6 chwong trinh, khi dugce thuc
thi boi cac bd xit 1y, tao cAu hinh bd giai ma thyuc hién phuong phép theo diém
bét ky trong sb cac diém tir 1 dén 8.
18. Vit ghi may tinh doc dugc bét bién mang ma chuong trinh ma, khi dugc thuc
thi béi may tinh, khién may tinh thyc hién phwong phép theo diém bat ky trong

so cdc diém tur 1 dén 8.
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thu thap dong bit cho chudi video

B

S1501

thu thap gi4 tri cia b chi bao thi nhét theo
dong bit

N

S1502

bit

thu thap gi4 tri cia bd chi bao thi hai theo dong

51503

phén tach gié tri cia bo chi bao thit ba tir
dong bit

S1504

Fig.15
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Thiét bi gidi ma video 1600

Moédun nhin Modun thu thap
1601 1602
Modun phén tach
1603

Fig.16





