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doi gifra video va dong bit cua video.
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Linh vire k§ thuit dwec dé cip

Sang cheé lién quan téi viée tao ma va gidi ma hinh anh va video.

Tinh trang k§ thuit ciia sing ché

Video k¥ thuét s§ sir dung bang théng 16n nhét trén internet va cic mang
truyén théng k§ thuit sb khac. Do sb luong cac thiét bi ngudi ding dirge két ndi
¢6 kha nang nhén va hién thi video téng 1én, du kién rang yéu cau vé bing théng

danh cho viéc st dung video k¥ thudt sb s& tiép tuc tdng trudng.

Ban chit k§ thut ciia sang ché

Phin mé ta nay boc 10 céac k¥ thudt ma co thé dugc sur dung bdi cde by mi
héa va cac bd giai ma video dé xir ly su biéu dién duge tao mi cia video bing
cach st dung thong tin diéu khién hiru ich dé giai ma su biéu dién dugc tao ma.

Theo mdt khia canh vi dy, phuong phép xr ly video duge boc 1. Phuong
phép nay bao g(“)m bude thuc hién su bién dbi gitta video bao gom mét hodc
nhidu anh video va dong bit cta video, trong d6 mdi anh video bao gém nidt
hodc nhiu 6 anh ma bao gém mot hodc nhidu cot 6 anh, trong d6 dong bit turong

”

thich v6i quy tic dinh dang, va trong d6 quy tic dinh dang chi ra ring chi sb ¢4t
6 anh duge rat ra d6i véi mdi cot don vi cdy tao ma (CTU-coding tree unit) ctia
6 anh cua anh video.

Theo khia canh vi du khéc, phuong phép xir Iy video duge boc 10. Phuong
phip niy bao gém budc thuc hién su bién dbi gitta video bao gdbm mdt hodc
nhidu 4nh video va dong bit cia video, trong d6 mdi anh video bao gdm mdt
hodc nhidu 6 anh ma bao gdm mot hodc nhiéu hang & anh, trong d6 dong bit
twong thich véi quy tic dinh dang, va trong d6 quy tic dinh dang chi ra ring chi
s6 hang 6 anh dugc rit ra d6i véi mdi hang don vi cdy tao ma (CTU) clia 6 anh

cda anh video.
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Theo khia canh vi du khac, phuong phap xir ly video dugc boc 19. Phuong
phéap nay bao gbm budc thuc hién su bién dbi gifta video bao gbm it nhit mot
anh video va dong bit ctia video theo quy tic, trong d6 it nhat mét anh video bao
gém mot hodic nhidu 14t va mot hodc nhiéu anh con, va trong d6 quy tic chira
réng thir tur cia cac chi s6 14t ciia mot hodc nhiéu lat trong it nhit mot anh video
duoc chi bao dap lai phén ti ct phap lién két véi it nhit mdt anh chi bo vé vide
liéu mot 14t co dﬁqc bao gdm theo timg anh con cua it nh4t mot anh video.

Theo khia canh vi du khac, phuong phap xur ly video dugc boc 10. Phuong
phap nay bao gdbm budc thyc hién su bién dbi gitra don vi video ctia ving video
cta video va dong bit cta video, trong d6 dong bit twong thich véi quy tic dinh
dang, trong d6 quy tic dinh dang chi ra rang théng tin didu khién thir nhét & bac
thir nhit ving video trong dong bit diéu khién viéc liéu thong tin diéu khién thu
hai ¢6 dugc bao gém & bac thtr hai cia don vi video trong dong bit, trong d6 bac
thtr hai 13 nhé hon béc thit nht, trong d6 thong tin didu khién thr nhét va théng
tin diéu khién thir hai bao gdm thong tin vé viéc liéu hodc céch thitc cong cu 4nh
xa d0 sang va chon thang sic do (LMCS- luma mapping and chroma scaling) ¢6
duogc 4p dung cho don vi video, va trong d6 cong cu LMCS bao gdm viéc sir
dung qua trinh chon thang du sic d0 (CRS - chroma residual scaling), hodc qua
trinh tai tao dang do sang (RP — luma reshaping) dé bién doi.

Theo khia canh vi du khac, phuong phap xu ly video dugc boc 1. Phuong
phép nay bao gbm budc thuc hién sy bién dbi giita video va dong bit cua video
theo quy tic, trong d6 quy téc chi ra ring cong cu dnh xa d) sang va chon thang
sic do (LMCS) 1a duoc phép khi phén tr ¢t phap thir nhét trong tap thong sb day
duoc tham chiéu chi bo ring cong cu LMCS la dugc phép, trong d6 quy tic chi
ra rang cong cu LMCS khong dugc st dung khi phén tir ca phép‘ thﬁf nhét chi bo
rang cong cu LMCS la khong dugc phép, trong d6 quy téc chi ra ring cong cu
LMCS la dugc phép dbi véi tt ca cae lat lién két v6i tiéu dé anh cta anh video
khi phan tir cti phap thit hai trong dong bit chi bao rang cong cu LMCS la dugc
phép & béc tiéu @ anh cua video, trong d6 quy tic chi ra ring cong cu LMCS
khong duoc st dung ddi véi tht ca cac 14t lién két v&i tidu dé anh khi phéﬁ tr ch

phép thir hai chi bdo rang cong cu LMCS 1a khong duge phép & béc tiéu dé anh
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clia video, trong d6 quy tic chi ra ring cong cu LMCS dugc st dung d6i voi lat
hién tai lién két véi tiéu d& 14t cua 4nh video khi phan tir ct phép tht ba dugc
bao gdm theo cich c¢6 lua chon trong dong bit chi bao rang cong cu LMCS 1a
dugce phép & béc tieu d& 14t cia video, va trong d6 quy tic chi ra rang cbng cu
LMCS khéng duge st dung dbi véi 14t hién tai khi phan tir ct phap tht ba chi
béé rﬁng cong cu LMCS 1a khong duge phép & bac ticu dé 14t ctia video.

- Theo khia canh vi dy khac, phuong phap x{ ly video duge boc 16. Phuong
phap nay bao gbm buéce thyc hién su bién dbi gitta video bao gdm mdt hodc
nhiéu anh video va dong bit ciia video theo quy tic, trong d6 quy tic chira rang
liéu do phan giai hiéu vecto chuyén déng thich tmg (AMVR- adaptive motion
vector difference resolution) c6 dugce st dung trong tao ma vecto chuyén dong
ctia ché dd ngoai anh afin dua trén phén tir ¢t phap duge bao gbm theo cach c6
luya chon trong tip thong s6 day dugc tham chiéu (SPS) ma chi béo liéu AMVR
¢6 dugc phép hay khong, trong d6 quy tc chi ra ring AMVR khong duoc st
dung trong tao ma vecto chuyén dong cia ché d6 ngoai anh afin khi phan tir cu
phap chi bao ring AMVR 14 khong dugc phép, va trong d6 quy tdc chi ra riang
AMVR duogc suy ra laf khong duge st dung trong tao mé vecto chuyén dong cia
ché d6 ngoai anh afin khi phan tir ct phép khi phén tir ¢t phép khong duge bao
gbm trong SPS.

Theo khia canh vi du khéac, phuong phap xir ly video dugce boc 15. Phuong
phép nay bao gdm buéc thyuc hién sy bién dbi gitra video bao gdm anh video va
dong bit cia video theo quy tic, trong d6 anh video bao gbm anh con, 6 anh, va
1at, va trong d6 quy téc chi ra ring, do &nh con bao gbm l4t ma duge phan ving
tir 6 4nh, sy bién dbi dugc thuc hién bang cach khong dém chiéu cao ctia anh con
bang cach sir di_mg s6 luong ciia cac 6 anh ctia anh video.

Theo khia canh vi du khac, phuong phap xtr ly video dugc boc 16. Phuong
phap ndy bao gdm buéc thuc hién su bién dbi giira video bao gdm anh video va
dong bit cia video, trong d6 dong bit chi bdo chiéu cao ciia anh con ctia anh
video ma dugc dém dua trén ) lugng cia cac don vi cdy tao ma (cac CTU) cua

anh video.
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Theo khia canh vi du khéc, phuong phap xtt ly video dugc boc 16. Phuong
phép bao gdm buéc tién hanh xé4c dinh, theo quy tic, vé viéc liéu chiéu cao ciia
anh con cia 4nh video ctia video c6 nhé hon chidu cao clia hang 6 &nh cia nh
video; va thuc hién, bing cach st dung sy xac dinh, su bién dbi gitra video va
dong bit cta video.

Theo khié caﬁh vi du khéc, phuong phéap xir Iy video duoc boc 1. Phuong
phép nay bao gdm buédc thuc hién su bién dbi gitra video bao gdm mdt hozc
nhiéu anh video, trong dé mdi anh video bao gém mot hoac nhiéu 6 anh va su
bidu dién dugc tao ma cia video, trong d6 su bidu dién duoc tao mi tuong thich
v6i quy tic dinh dang; trong 46 quy tic dinh dang chi ra thong tin thir nhit ma
dugc bao tin hiu trong su biéu dién dugc tao ma va thong tin thir hai ma dugc
rat ra tir sy biu dién dugc tao ma, trong 4o it nhét thong tin thir nhét hoic thong
tin thir hai lién quan té1 cac chi sb hang hodc céc chi sb cot ctia mot hodc nhiéu
0 anh.

Theo khia canh vi du khac, phuong phép xt ly video dugc boc 19. Phuong
phép nay bao gdm budc thyuc hién sy bién d6i gitra don vi video cia ving video
ctia video va su biéu dién duoc tao ma cia video, trong do su biéu dién dugc tao
ma tuong thich véi quy tic dinh dang; trong d6 quy téc dinh dang chi ra ring
thong tin didu khién tht nhét & ving video diéu khién viéc liéu thong tin diéu
khién thi hai c¢6 duoc bao gém & bac don vi video; trong d6 thong tin diéu khién
thir nht va/hodc thong tin diéu khién thtr hai bao gbm thong tin vé anh xa dd
sang va chon thang sic do (LMCS) hoic chon thang du sic @6 (CRS) hoic qua
trinh t4i tao dang (RP) duoc sir dung dé bién doi.

Theo khia canh vi du khéc nita, thiét bi ma hoa video dugc boc 10. BY ma
héa video bao gdm bd xir Iy dugc tao cAu hinh dé thuc hién céc phuong phap
néu trén.

Theo khia canh vi du khéac nira, thiét bi giai ma video dugc b@c 15. B9 giai
ma video bao gbm bo xit ly dugc tao cAu hinh dé thuc hién cac phuong phap néu

trén.
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Theo khia canh vi du khéc nita, moi trurdng may tinh doc duge c6 mé duogc
lru trong d6 duge bdc 16. Ma nay thue hién mot trong sb cac phuong phép dugc
md ta & diy dudi dang ma b xtr ly thue thi duge.

Céac du hiéu nay, va khac nita dugc mo ta trong phan md ta nay.

MO ta vén tit cic hinh vé

FIG. 1 thé hién vi du vé viéc phan ving 14t quét manh clia dnh, trong 46 anh
dugc chia thanh 12 6 &nh va 3 lat quét manh.

FIG. 2 thé hién vi du v& viéc phan ving 14t hinh chir nhét ctia énh, trong d6
anh duogc chia thanh 24 6 4nh (6 cdt 6 &nh va 4 hang 6 anh) va 9 14t hinh chir
nhat.

FIG. 3 thé hién vi du v& anh dugc phéan ving thanh cic 6 dnh va céc lat hinh
chix nhat, trong d6 anh dugc chia thanh 4 6 anh (2 c6t 6 anh va 2 hang 6 anh) va
4 14t hinh chit nhat.

FIG. 4 thé hién anh ma duoc phan ving thanh 15 6 dnh, 24 14t va 24 anh con.

FIG. 5 1 so dd khéi ctia hé thdng xir Iy video vi du.

FIG. 6 12 so dd khdi cua thiét bi xtt 1y video.

FIG. 7 1a luu dd cia phuong phap xt 1y video vi du.

FIG. 8 14 so d khéi ma minh hoa hé théng tao m video theo mot s6 phuong
4n clia sang ché.

FIG. 9 13 so d6 khdi ma minh hoa bd ma hoa theo mot sé phuong 4n cia
sang ché.

FIG. 10 14 so dd khéi ma minh hoa bd gidi ma theo mot s6 phuong 4n ciia
séng ché.

Céc hinh v& tir FIG. 11 t6i FIG. 19 1a cac luu db ctia cac phuong phap xtr 1y

video vi du.

MO ta chi tiet sang ché
Céac dAu d@ cua cic phan dugce st dung trong ban mo ta dé lam cho dé hiéu
va khong gidi han kha ning ung dung cia cic k¥ thuét va cac phuong an dugc

md t& trong mdi phén chi trong phén d6. Hon nita, cac thuét ngit H.266 dugc st
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dung trong mot sb phan m6 ta chi @ 1am cho d& hidu va khong nhiam giéi han
pham vi ciia céc k¥ thudt duge mé ta. Nhu vdy, cac k¥ thuét duge md ta & day
ciing c6 thé duge 4p dung cho cic giao thirc tao ma-giai ma video va céc thiét ké
khac. Trong ban mo ta, cac thay dbi bién tp dugc thé hién trong van ban bang
cac ngoic kép mé va dong (vi du, [[]]) ma chi bdo doan vin ban bi loai bo trong
gitta cic ngodc kép, va doan van ban in nghiéng ddm ma chi bdo doan van ban
dugc thém vao, so vdi ban soan thao hién tai ctia dic ta VVC.
Téng quan

Phin mé ta ndy lién quan t6i cac cong nghé tao ma video. Cu thé 13, vé su
hd trg cua cac anh con, LMCS, va AMVR. Céc khia canh dbi vé6i cac anh con
bao gbdm viéc rit ra s6 luong cia cac hang 6 anh va céc cdt 6 anh dugc bao gb6m
trong mdt anh con cfing nhu viéc rut ra danh sach ciia cac dia chi CTU quét manh
db6i véi cac CTU dugc bao gdm trong 14t khi mdi anh con chi chira mot 1at. Cac
khia canh dbi v6i LMCS 12 v& su bao tin higu ctia viéc cho phép LMCS trén céc
bac khéc nhau. Cac khia canh ddi véi AMVR la vé cac ngit nghia cia
sps_affine_amvr enabled flag. Cic y trdng nay cé thé dugc 4p dung mot cach
riéng r& hodc theo cach két hop khéc nhau, d6i v6i chuin tao ma video bit ky

hodc bd tao ma-giai ma video phi chuin ma hd tro tao ma video mdt 16p va/hodc

nhidu 16p, vi du, chudn tao ma video da ning (VVC-Versa_tiletVideo-Coding) |

dang duoc phat trién.
Céc chir viét tit
ALF (Adaptive Loop Filter) Bg loc vong thich tmg
AMVR (Adaptive Motion Vector difference Ressolution) D phén giai

hiéu vecto chuyén déng thich tng

APS (Adaptation Parameter Set) Tap thong s thich tmg

AU (Access Unit) Pon vi truy nhép

AUD (Access Unit Delimiter) D4u cach don vi truy nhap

AVC (Advanced Video Coding) Tao mé video nang cao

CLVS (Coded Layer Video Sequence) Day video 16p dugc tao ma
CPB (Coded Picture Buffer) B dém anh duoc tao ma

CRA (Clean Random Access) Truy nhap ngdu nhién sach
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CTU (Coding Tree Unit) Don vi cdy tao ma

CVsS (Coded Video Sequence) Day video dugc tao ma

DPB (Decoded Picture Buffer) Bo dém anh duoc giai ma

DPS (Decoding Parameter Set) Tép thong sb giai ma

EOB (End Of Bitstream) Cubi dong bit

EOS (End Of Sequence) Cudi day

GDR (Gradual Decoding Refresh) Lam méi gidi ma ting bude

HEVC (High EfficiencyVideo Coding) Tao mi video hi€u qua cao

HRD (Hypothetical Reference Decoder) B gidi ma tham chiéu gia
dinh

IDR (Instantaneous Decoding Refresh) Lam maéi gidi ma tirc thoi

JEM (Joint Exploration Model) M6 hinh khéo sat chung

LMCS (Luma Mapping with Chroma Scaling) Anh xa d6 sang vé6i chon
thang séc d6

MCTS (Motion-Constrained Tile Sets) Céc tip 6 anh han ché chuyén

dong

NAL (Network Abstraction Layer) Lép triru tugng mang

OLS (Output Layer Set) Tap 16p dAu ra

PH (Picture Header) Ti€u dé anh

PPS (Picture Parameter Set) Tap thong sé anh

PTL (Profile, Tier and Level) Tiéu st, Cép va Bac

PU (Picture Unit) Pon vi 4nh

RBSP (Raw Byte Sequence Payload) Tai day byte tho

SEI (Supplemental Enhancement Information) Théng tin tang
cudng bd sung

SPS (Sequence Parameter Set) Tép théng sb day

SVC (Scalable Video Coding) Tao mi video kha m& rong

VCL (Video Coding Layer) Lép tao ma video

VPS (Video Parameter Set) Tap thong s6 video

VIM (VVC Test Model) M6 hinh thir VVC
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VUI (Video Usability Information) Thong tin tinh kh4 dung cua
video

\AY®: (Versatile Video Coding) Tao ma video da nang

Mé dau

Céc chuln tao ma video da tién hoa chu yéu thong qua su phat trién ciia cac
chudn ITU-T va ISO/IEC da biét. ITU-T da d& xudt H.261 va H.263, ISO/IEC
d3 @& xudt MPEG-1 va MPEG-4 Visual, va hai t chtrc ndy cing dé xut cac
chuin H.262/MPEG-2 Video va H.264/MPEG-4 Advanced Video Coding (AVC)
va H.265/HEVC. K& tir chudn H.262, cic chudn tao ma video dua trén ciu tric
tao ma video lai trong d6 viéc du bao theo thoi gian cdng tao ma chuyén d6i
dugc str dung. Pé tim kiém cac cong nghé tao ma video twong lai sau HEVC,
Joint Video Exploration Team (JVET) da duogc ddng thanh 1ap béi VCEG va
MPEG vao nidm 2015. K8 tir d6, nhidu phuong phap méi da duoc chip nhan bai
JVET va dugc dua vao phin mém tham chiéu tén 12 Joint Exploration Model
(JEM). Hoi nghi JVET duoc ddng thoi t5 chirc mdi 1an mét quy, va chudn tao
m3 mé6i nham giam 50% tdc d6 bit so véi HEVC. Chudn tao ma video mdi duoc
d3t tén chinh thtc 1a chudn tao ma video da nang (VVC) trong hoi nghi ctia JVET
vao thang tu ndm 2018, va phién ban thu nhét ctia md hinh thir VVC (VIM) da
duge phat hanh vao luc d6. Do ¢6 céc nd luc lién tuc dong gop vao viée chuén
héa VVC, cac k¥ thuat tao ma méi duge chép nhan cho chudn VVC trong mdi
hoi nghi JVET. Dy thao lam viéc VVC va mo hinh thir VIM duoc cép nhét sau
mdi hdi nghi. Hién tai dg 4n VVC nham hoan thién k¥ thuat (FDIS) tai hdi nghi
thdng bady nam 2020.

Cic so' d6 phan ving anh trong HEVC

HEVC bao gém bén so d6 phan ving dnh khac nhau, ma chinh 1a céc 14t
binh thuong, cac lat phu thudc, cac 6 anh, va xtr ly song song dau séng (WPP -
Wavefront Parallel Processing), ma c¢6 thé duoc ap dung d6i véi viée so khép
kich thugc don vi truyén cuc dai (MTU - Maximum Transfer Unit), xit ly song
song, va do tré cudi dén cudi giam thap.

Céc 14t binh thuong 1 trong tu nhu trong H.264/AVC. Mbdi l4t binh thuong

dugc dong bao trong don vi NAL cuda chinh n6, va du béo trong anh (du bao mau
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trong, du bao thong tin chuyén dong, du bao ché do tao m3) va su phu thudc tao
m3 entropi ngang qua céc bién 14t 1a khong dugc phép. Nhu vay lat binh thuong
c6 thé duoc tai 1ap mot cach doc 14p tir cac 14t binh thudng khéac bén trong clng
mét anh (mic dit van c6 thé ¢6 cac su phu thudc 14n nhau do céc hoat dong loc
vong).

Lat binh thuong 13 cong cu duy nhéat ma c6 thé duoc sir dung dé song song
héa ma ciing kha dung, dudi dang dong nhét theo cach o, trong H.264/AVC. Sy
song song hoa dya trén cac 14t binh thuong khong yéu cdu nhiéu su truyén thong
lién bd xir Iy hodc lién 181 (ngoai trir chia sé dir liéu lién bo xir Iy hodc lién 161 dé
bt chuyén dong khi gidi ma dnh dugc tao ma dy bdo, ma thudng 1a ning hon
nhiéu viéc chia sé dir lidu lién bd xir Iy hodc lién 18i do du béo trong anh). Tuy
nhién, vi ciing ly do nay, viéc st dung cac lat binh thudng ¢ thé phai chiu tbng
phi tao ma dang ké do chi phi bit ctia tiéu d& 14t va do thiéu du bao ngang qua
cac bién 14t. Hon nifa, céac 14t binh thuong (tréi ngugce véi cac cong cu khic duge
d2 cap dudi ddy) cling dimg 1am co ché chinh dé phan ving dong bit nhdm dap
ung cic yéu cAu kich thuée MTU, do su doc 14p trong anh cia cac 14t binh thudng
va ring mdi 14t binh thuong duge dong bao trong don vi NAL cia chinh no.
Trong nhiéu trudong hop, muc dich cia song song héa va muc dich ctia so khdp
kich thusc MTU dit ra cac doi hoi trai nguge déi voi so dd b6 tri 14t trong anh.
Viéc hién thuc héa tinh hubng nay da din dén sy phat trién ciia cac cong cu song
song héa dugc dé cap dudi day.

Cac lat phy thude c6 céc tiéu @& 14t ngdn va cho phép phén viing ciia dong
bit & cac bién khdi cdy ma khong phd v& du bdo trong anh bét ky. V& co ban, cac
14t phu thudc tao ra sy phan doan cac lat binh thuong thanh nhiéu don vi NAL,
d8 tao ra d6 tré cubi dén cudi giam thip biang cach cho phép mot phén cua lat
binh thudng dugc giri ra trude khi viée ma hoa toan b 14t binh thudng dugce két
thic.

Trong WPP, anh dugc phan vung thanh cic hang don cua cac khdi cay tao
mi (CTB — coding tree block). Giai ma entropi va du bao dugc cho phép dé st
dung dit liéu tir cac CTB trong cac phén vung khac. Viéc xtr 1y song song 1a kha

thi thong qua giai ma song song cac hang CTB, khi ma sy bét diu giai ma cla
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hang CTB duoc lam tré di hai CTB, dé dam bao rang dit liéu lién quan t6i CTB
bén trén va bén phai cia CTB ddi tugng 13 kha dung truéc khi CTB dbi tuong
dugc giai ma. Bang cach sir dung su bét du so le ndy (ma tréng gidng nhu dau
song khi duoc biéu dién theo cach dd hoa), viéc song song hoa 1a kha thi v6i bao
nhiéu b xr 1y/151 thi 4nh chira biy nhiéu hing CTB. Do du béo trong anh gitta
cac hang khdi cdy 14n cén bén trong anh dugc cho phép, su truyén thong lién bd
xir Iy/lién 15i theo yéu cau cho phép du bao trong anh c6 thé 1a dang ké. Viéc
phén viing WPP khong dan dén viéc tao ra cac don vi NAL bd sung so véi khi
khong dugce ap dung, nhu vdy WPP khong phéi cong cu dé so khép kich thuée
MTU. Tuy nhién, néu viéc so khép kich thuée MTU 14 can thiét, thi cac 14t binh
thuong c6 thé duge st dung v6i WPP, véi tdng phi tao ma da biét.

Céc 6 4nh x4c dinh céc bién ngang va doc ma phan ving anh thanh céc ct
0 4nh va cac hang 6 anh. Cot 6 anh chay tir dinh ciia anh t6i ddy cua anh. Tuong
tu, hang 0 anh chay tir bén tri ciia anh t&i bén phai cua anh. Sé lugng cua cac 6
anh trong 4anh c6 thé duoc rit ra mot cach don gian 1a sb luong ciia cac cot 6 anh
nhén véi sb lugng ciia cac hang 6 anh.

Thi tu quét ciia cac CTB dugc thay d6i dé 1a n6i ving bén trong 6 anh (theo
thir tu quét manh CTB cua 6 anh), trudce khi giai ma CTB dinh-trai cda 6 anh tiép
theo theo thir tir cia quét manh 6 anh cla anh. Tuong tu v6i cic 14t binh thudng,
c4c 6 anh pha v& cac phu thudc dyu béo trong anh cling nhu cic phu thudc giai
ma entropi. Tuy nhién, chung khong can phai dugc bao gbm vao trong cac don
vi NAL riéng 1¢ (vé mit nay thi gidng nhu WPP); cho nén céc 6 anh khong thé
duogc st dung dé so khép kich thuéec MTU. Mdi 6 anh ¢6 thé duogc xir ly boi mot
b6 xr 1y/161, va viée truyén thong lién bd xir 1y/lién 16i ma can thiét dé du bao
trong 4nh gitta cac don vi xtr Iy ma giai ma cac 6 anh lan can dugc giéi han &
viéc chuyén tiéu d& l4t duge chia sé trong cac trudng hop 14t trai rong hon mot 6
anh, va viéc chia sé lién quan dén loc vong ctia cac mau dugc tai 1ap va siéu dit
liéu. Khi nhiéu hon mot 6 anh hoic doan WPP dugc bao gbm trong l4t, thi dich
vi byte diém nhap dbi v&i mdi 6 anh hodc doan WPP ma khéc véi 6 anh hoic

doan thu nhét trong lat dugc béo tin hiéu trong ti€u dé 1at.

10

10/116



51941

Dé don gian hoa, cac han ché vé viéc 4p dung bén so d6 phan ving anh khac
nhau dd dugc chi ra trong HEVC. Day video dugc tao ma cho trude khong thé
bao gbm ca céc 6 anh 14n céc dAu séng dbi v6i phan 16m trong s6 cac tidu st dugc
chi ra trong HEVC. Dbi véi mdi 14t va 6 anh, mot trong hai hodc ca hai didu kién
sau ddy phai dugc théa mén: 1) tAt ca cac khéi cdy dugc tao ma trong lat thudc
vé ciing mot 6 anh; 2) tét ca cac khéi cay duoc tao ma trong 6 anh thude vé cling
mot 1at. Cudi cung, doan dau séng chira chinh xac mot hang CTB, va khi WPP
duoge st dung, néu lat bit d4u bén trong hang CTB, no phai két thic trong cling
hang CTB d6. |

Stra dbi gin day dbi véi HEVC duge chi ra trong tai liéu phat hanh cia JCT-
VC JCTVC-AC1005, J. Boyce, A. Ramasubramonian, R. Skupin, G. J. Sullivan,
A. Tourapis, Y.-K. Wang (editors), "HEVC Additional Supplemental
Enhancement Information (Draft 4)," Oct. 24, 2017, sin c6 cdng khai & déy:
http://phenix.int-evry.fr/jct/doc_end_user/documents/29_Macau/wgl11/JCTVC-
AC1005-v2.zip. Vi stra dbi nay dugc dua vao, HEVC chi ra ba thong diép SEI
lién quan v6i MCTS, ma chinh 1 thong diép SEI MCTS thoi gian, thong diép
SEI tap thong tin trich MCTS, va thong diép SEI 16ng thong tin trich MCTS.

Thong diép SEI MCTS thoi gian chi bdo su tdn tai ctia cac MCTS trong dong
bit va bao tin hiéu cac MCTS. Ddi véi mdi MCTS, céc vecto chuyén dong dugc
han ché dé tré t6i céc vi tri mau toan phén nim trong MCTS va téi cac vi tri mau
phan s6 ma chi yéu cau cac vi tri mu toan phan nim trong MCTS dé noi suy, va
viéc str dung céc tmg vién vecto chuyén dong dé du bao vecto chuyén dong theo
thoi gian duge ratra tir cac khbi ndm ngoai MCTS 1a khdng duge cho phép. Theo
cach nay, mdi MCTS c6 thé duoc giai ma mot cach ddc 14p ma khong can su tén
tai cia cac 0 anh khong dugce bao gbm trong MCTS. 7

Thong diép SEI céc tap thong tin trich MCTS cung cép thong tin bb sung ma
¢6 thé duoc str dung trong viéc trich dong bit con MCTS (dugc chi ra nhu mot
phén ciia cac ngit nghia clia thong diép SEI) d2 tao ra dong bit phu hop db6i véi
tdp MCTS. Thong tin nay bao gbm s6 luong cac tap thong tin trich, mdi tAp xé4c
dinh ) lugng cac tdp MCTS va chira cac byte RBSP cua cac VPS, cac SPS, va
cac PPS thay thé can dugc st dung trong sudt qua trinh trich dong bit con MCTS.

11
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Khi trich dong bit con theo qua trinh trich dong bit con MCTS, céc tip thong s6
(cac VPS, cac SPS, va cac PPS) cin phai dugc viét lai hodc duoc thay thé, cac
tiéu d& 14t can phai dugc cép nhat mot chit do mot hodc tAt ca cac phén tr cu
phéap lién quan dén dia chi 14t (bao gdm first slice segment in pic_flag va
slice_segment_address) thudong phai c6 céac gia tri khac nhau.

Phin viung cac dnh trong VVC

Trong VVC, anh dugc chia thanh mot hodc nhiéu hang 6 anh va mot hodc
nhidu cot 6 anh. O anh 13 ddy ctia cac CTU ma bao pht ving hinh chit nhét cua
anh. Cac CTU trong 6 anh dugc quét theo thir tu quét manh bén trong 6 anh do.

Lat chira sb nguyén cac 6 anh hoan chinh hodc s6 nguyén cac hang CTU
hoan chinh lién tiép bén trong 6 4nh ctia anh.

Hai ché d6 cua cac lat dugc hd trg, ma chinh 13 ché do lat quét manh va ché
d6 14t hinh chit nhat. Trong ché d6 14t quét manh, 14t chira ddy cua cac 6 anh
hoan chinh trong quét manh 6 dnh ctia anh. Trong ché d6 14t hinh chit nhat, lat
chtra hodc sb luong cac 6 anh hoan chinh ma cling nhau tao thanh vung hinh chi
nhét cta anh hoic sb luong cic hang CTU hoan chinh lién tiép ctia mot 6 anh
ma clng nhau tao thanh ving hinh chit nhét cta anh. Cac 6 anh bén trong lat
hinh chit nhat dugc quét theo tht ty quét manh 6 anh bén trong vung hinh chix
nhéat trong ing véi lat do.

Anh con chtta mot hodc nhiéu 14t ma cling nhau bao phu ving hinh chit nhat
cua anh.

FIG. 1 thé hién vi du vé viéc phan ving l4t quét manh cua anh, trong d6 anh
dugc chia thanh 12 6 anh va 3 14t quét manh.

FIG. 2 thé hién vi du vé viéc phan ving 1at hinh chit nhét cia anh, trong d6
anh dugc chia thanh 24 6 4nh (6 cdt 6 anh va 4 hang 6 4nh) va 9 lat hinh chit
nhét.

FIG. 3 thé hién vi du ctia anh dugce phan viing thanh cac 6 anh va cac lat hinh
chit nhat, trong d6 anh dugc chia thanh 4 6 anh (2 c6t 6 4nh va 2 hang 6 anh) va
4 14t hinh chit nhét.

FIG. 4 thé hién vi du v& phan viing 4nh con cta anh, trong d6 anh dugc phan
ving thanh 18 6 anh, 12 & bén tay trai m&i 6 bao pht mot 4t gdm 4 nhan 4 CTU

12
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va 6 6 anh & bén tay phai mdi 6 bao phii 2 l4t dugc xép chdng theo chiéu doc
gdm 2 nhan 2 CTU, tht ca tao ra 24 14t va 24 4nh con c6 cac kich thuée khac
nhau (mdi 14t 12 mot anh con).

Sw bo tin hiéu ciia SPS/PPS/Tiéu dé anh/Tiéu d¢ lat trong VVC (nhw
JVET-Q2001-vC)

7.3.2.3 Cii phap RBSP tap thong sé day

seq parameter set rbsp() { Mo ta
sps_seq parameter_set_id u(4)
sps_video_parameter_set_id u(4)
sps_max_sublayers minusl u3)
sps_reserved zero_4bits u(4)
sps_ptl dpb_hrd params_present flag u(1)

if(sps_ptl dpb hrd params present flag)

profile tier level(l, sps_max_sublayers minusl)

gdr _enabled flag u(l)
chroma format idc u(2)
if(chroma format ide == 3)

separate _colour plane flag u(l)
res_change in_clvs_allowed_flag u(l)
pic width max_in_luma_samples ue(v)
pic_height max in luma_samples ue(v)
sps_conformance window_flag u(l)
if(sps_conformance window_flag) {

sps_conf win_left offset ue(v)
sps_conf win right offset ue(v)
sps_conf win_top_ offset ue(v)
sps_conf win_bottom_offset ue(v)
}

sps_log2 ctu_size minus5 _ u(2)
subpic_info present flag u(1)
if(subpic info present flag) {

sps_num_subpics_minusl ue(v)
sps_independent_subpics_flag u(1)

for(i = 0; sps_num_subpics minusl >0 && i <= sps_num_subpics minusl; i++) {

if(i>0 && pic width max_in luma_samples > CtbSizeY)

subpic_ctu_top_left x[i] u(v)
if(i>0 && pic height max in luma samples > CtbSizeY) {
subpic ctu_top left y[i] u(v)

if(i <sps_num_subpics_minusl &&
pic_width max in_luma samples > CtbSizeY)

subpic width minus1[i] u(v)

if(i <sps_num_subpics_minusl &&
pic_height max in luma_samples > CtbSizeY)

subpic_height minus1[i] u(v)
if(!sps_independent_subpics_flag) {

subpic_treated_as_pic_flag]i] u(l)
loop filter across_subpic_enabled_flag][i] u(1)
!
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}

sps_subpic_id_len_minusl ue(v)
subpic_id mapping_explicitly_signalled flag u(l)
if(subpic_id mapping_explicitly signalled flag) {

subpic_id mapping_in_sps_flag u(1)
if(subpic_id mapping in_sps_flag)

for(i=0;i <= sps num_subpics_minusl; it++)

sps_subpic_id[i] w(v)
}

}

bit depth minus8 ue(v)
sps_entropy_coding_sync_enabled_flag u(1)
if(sps_entropy coding_sync_enabled flag)

sps_wpp_entry_point_offsets present flag u(1)
sps_weighted_pred_flag u(1)
sps_weighted bipred_flag u(l)
log2 max_pic_order_cnt_lsb_minus4 u(4)
sps_poc_msb_flag u(l)
if(sps_poc msb flag)

poc_msb len minusl ue(v)
num _extra ph bits_bytes u(2)
extra ph bits_struct(num_extra_ph_bits_bytes)

num_extra sh bits bytes u(2)
extra sh bits struct(num extra sh bits_bytes)

if(sps_max_sublayers_minus] > 0)

sps_sublayer dpb_params_flag u(l)
if(sps_ptl dpb hrd params_present flag)

dpb_parameters(sps_max_sublayers_minusl, sps sublayer dpb_params flag)

long term_ref pics_flag u(1)
inter layer ref pics present_flag u(1)
sps_idr_rpl present flag u(1)
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(1)
log2 min luma_coding_block size minus2 ue(v)
partition_constraints_override_enabled flag u(1)
sps_log2 diff min_qt min_cb_intra_slice luma 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_qt_intra_slice luma ue(v)
sps_log2 diff max_tt_min_qt_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)
if(sps_max_mtt hierarchy depth_inter slice != 0) {

sps_log2 diff max_bt min gt inter_slice ue(v)
sps_log2_diff max tt min_qt inter_slice ue(v)

}

14



51941

15/116
if(qtbtt_dual tree_intra_flag) {
sps_log2 diff min_qt_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_qt _intra_slice chroma ue(v)
}
}
sps max_luma_transform_size 64 flag u(1)
if(ChromaArrayType != 0) {
sps_joint_cbcr_enabled_flag u(1)
same _qp_table for chroma u(1)
numQpTables = same gp table for chroma ? 1 :(sps_joint cber enabled flag?3 :2)
for(i = 0; i <numQpTables; i++) {
qp_table start_minus26[i] se(v)
num_points in_qp_table minusl1[i] ue(v)
for(j = 0; j <= num_points_in_qp_table_minus1[i]; j++) {
delta gp_in_val minusl[i][j] ue(v)
delta qp diff val[i][j] ue(v)
}
}
}
sps_sao_enabled flag u(1)
sps_alf enabled_flag u(1)
if(sps_alf enabled flag && ChromaArrayType != 0)
sps_ccalf enabled flag u(1)
sps_transform_skip_enabled flag u(1)
if(sps_transform_skip enabled flag) {
log2_transform_skip max_size_minus2 ue(v)
sps_bdpcm_enabled_flag u(1)
}
sps_ref wraparound_enabled_flag u(l)
sps_temporal mvp_enabled_flag u(1)
if(sps_temporal mvp_enabled flag)
sps_sbtmvp_enabled_flag u(1)
sps_amvr_enabled_flag u(1)
sps_bdof enabled flag u(1)
if(sps_bdof enabled flag)
sps_bdof pic_present flag u(1)
sps_smvd_enabled flag u(l)
sps_dmvr_enabled_flag u(l)
if(sps_dmvr enabled flag)
sps_dmvr_pic_present flag u(1l)
sps_mmvd_enabled_flag u(1)
sps_isp_enabled_flag u(l)
sps_mrl _enabled_flag u(1)
sps_mip_enabled flag u(1)
if(ChromaArrayType != 0)
sps_cclm_enabled_flag u(1)
if(chroma format idc == 1) {
sps_chroma_horizontal collocated_{flag u(1)
sps_chroma_vertical collocated flag u(l)
}
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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(1)
}
six minus max num_merge cand ue(v)
sps_sbt enabled_flag u(l)
sps_affine_enabled_flag u(1)
if(sps_affine enabled flag) {
five minus_max_num_subblock merge cand ue(v)
sps_affine_type flag u(1)
if(sps_amvr_enabled flag)
sps_affine_amvr_enabled flag u(1)
sps_affine prof enabled_flag u(1)
if(sps_affine prof enabled_flag)
sps_prof pic_present_flag u(1)
}
sps_palette _enabled flag u(l)
if(ChromaArrayType == 3 && 'sps max luma transform size 64 flag)
sps_act_enabled flag u(1)
if(sps_transform skip enabled flag || sps palette enabled flag)
min gp prime_ts_minus4 ue(v)
sps_bcw_enabled_flag u(l)
sps_ibc_enabled_flag u(1)
if(sps_ibc_enabled flag)
six minus max num_ibc_merge cand ue(v)
sps_ciip_enabled flag u(l)
if(sps_ mmvd_enabled flag)
sps_fpel mmvd_enabled_flag u(l)
if(MaxNumMergeCand >= 2) {
sps_gpm_enabled_flag u(l)
if(sps_gpm _enabled flag && MaxNumMergeCand >= 3)
max num merge cand minus_max_num_gpm _cand ue(v)
}
sps Imcs _enabled flag u(1)
sps_Ifnst_enabled flag u(1)
sps_ladf enabled_flag u(1)
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 qp_offset[i] se(v)
sps_ladf delta_threshold_minus1[i] ue(v)
}
}
| log2_parallel merge level minus2 ue(v)
sps_scaling list enabled_flag u(1)
sps_dep _quant_enabled_flag u(1)
if(!sps_dep quant enabled flag)
sps_sign_data_hiding_enabled_flag u(1)
sps_virtual boundaries_enabled flag u(1)
if(sps_virtual boundaries_enabled flag) {
sps_virtual boundaries_present flag u(l)
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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(1)
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
ols hrd parameters(firstSubLayer, sps max_sublayers minusl)
}
}
field seq flag u(1)
vui parameters_present_flag u(1)
if(vui parameters present flag)
vui_parameters() /* Pugc chi ra trong ITU-T H.SEI | ISO/IEC 23002-7 */
sps_extension_flag u(l)
if(sps_extension_flag)
while(more rbsp_data())
sps_extension_data_flag u(l)
rbsp trailing bits()
}

7.3.2.4 Cii phap RBSP tap thong sb anh
pic_parameter_set_rbsp() { Mo ta
pps_pic_parameter_set_id ue(v)
pps_seq_parameter_set_id u(4)
mixed nalu types in_pic_flag u(1)
pic_ width_in_luma samples ue(v)
pic_height in_luma_samples ue(v)
pps_conformance window_{flag u(1)
if(pps_conformance_window_flag) {
pps_conf win_left offset ue(v)
pps_conf win_right offset ue(v)
pps_conf win_top_offset ue(v)
pps_conf win_bottom_offset ue(v)
}
scaling window_explicit_signalling flag u(1)
if(scaling window_explicit_signalling flag) {
scaling win_left_offset ue(v)
scaling win_right_offset ue(v)
scaling win_top_offset ue(v)
scaling win_bottom_offset ue(v)
}
output flag present_flag u(1)
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subpic_id mapping in_pps_flag u(l)
if(subpic_id mapping_in pps flag) {
pps_num_subpics_minusl ue(v)
pps_subpic_id len_minusl ue(v)
for(i=0;i <= pps_num_subpic_minusl; i++)
pps_subpic_id[i] u(v)
}
no_pic_partition_flag . u(l)
if(!no_pic partition flag) {
pps_log2 ctu_size minusS u(2)
num_exp tile columns minusl ue(v)
num exp _tile rows minusl ue(v)
for(i=0;i <= num exp tile columns minusl; it++)
tile coluinn_width minus1[i] ue(v)
for(i=0;i <= num_exp tile rows minusl; i++)
tile row_height minusl1[i] ue(v)
if(NumTilesInPic > 1)
rect slice flag u(l)
if(rect slice flag)
single slice per_subpic_flag u(l)
if(rect slice flag && !single slice per subpic flag) {
num slices in pic_minusl ue(v)
if(num_slices in_pic_minus] > 0)
tile idx delta_present flag u(l)
for(i=0;i<num slices in_pic_minusl; i++) {
if(NumTileColumns > 1)
slice width in_tiles minus1[i] ue(v)
if(NumTileRows > 1 &&

(tile idx delta present flag || tileldx % NumTileColumns == 0))
slice_height in_tiles minus1[i] ue(v)
if(slice_width_in_tiles minusl[i] == 0 &&

slice_height in_tiles minusl[i] == 0 &&

RowHeight[SliceTopLefiTileldx[i] / NumTileColumns] > 1) {
num_exp slices in_tile[i] ue(v)
numExpSlicesInTiles = num_exp_slices_in_tile[i]
for(j = 0; j < numExpSlicesInTiles; j++)
exp_slice_height_in_ctus_minus1[j] ue(v)
i += NumSlicesInTiles[i]

}

if(tile idx delta present flag && i<num slices in pic minus])

tile idx_delta]i] se(v)
}

}

loop filter_across_tiles_enabled_flag u(l)
loop_filter across_slices_enabled flag u(l)
}

cabac _init present flag u(l)
for(i=0;1<2;i++)

num ref idx default active minusl[i] ue(v)
rpll_idx present flag u(1)
init qp_minus26 se(v)
cu_qp_delta enabled flag T u(1)
pps_chroma_tool offsets_present flag u(1)

18



51941

19/116
if(pps_chroma tool offsets present flag) {
pps_cb _qp_offset se(v)
pps_cr_qp_offset se(v)
pps_joint cber_gqp offset present_flag u(l)
if(pps_joint_cber_gp_offset_present flag)
pps_joint cber_qp_offset value se(V)
pps_slice chroma qp_offsets_present flag u(l)
pps_cu _chroma_qp_offset_list enabled_flag u(1)
}
if(pps_cu chroma gp offset list_enabled flag) {
chroma gp offset list len minusl ue(v)
for(i=0;i <= chroma gp offset list len minusl;i++) {
cb gqp offset list[i] se(v)
cr_qp_offset list[i] se(v)
if(pps_joint_cber_qp offset present flag)
joint cber qp offset list[i] se(v)
}
}
pps_weighted pred flag u(l)
pps_weighted bipred_flag u(l)
deblocking filter control present flag u(l)
if(deblocking_filter control present flag) {
deblocking filter override enabled_flag u(l)
pps_deblocking_filter_disabled_flag u(1)
if(!pps_deblocking filter disabled flag) {
pps_beta offset_div2 se(V)
pps_tc offset_div2 se(v)
pps_cb_beta offset_div2 se(v)
pps_cb_tc_offset div2 se(v)
pps_cr_beta_offset_div2 se(v)
pps_cr_tc_offset_div2 se(v)
}
}
rpl_info_in_ph_flag u(1)
if(deblocking filter override enabled flag)
dbf info_in_ph flag u(1)
sao_info_in_ph_flag u(1)
alf info_in_ph flag u(1)
if((pps_weighted pred flag || pps_weighted_bipred flag) &&
rpl_present _in ph flag)
wp _info_in_ph flag u(l)
qp_delta info in_ph flag u(1)
pps_ref wraparound_enabled_flag u(l)
if(pps_ref wraparound enabled flag)
pps_ref wraparound offset ue(v)
picture header_extension_present_flag u(l)
slice_header_extension_present_flag u(1)
pps_extension flag u(l)
if(pps_extension flag)
while(more rbsp data())
pps_extension data flag u(1)
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rbsp _trailing bits()
}

7.3.2.7 Cii phap céu tric tiéu dé anh
picture header_structure() { Mo ta
gdr _or_irap pic_flag u(1)
if(gdr or irap pic flag)
gdr_pic_flag u(D)
ph_inter_slice allowed_flag u(l)
if(ph _inter slice allowed flag)
ph_intra_slice_allowed flag u(1)
non_reference picture flag u(l)
ph_pic_parameter set id ue(v)
ph pic_order_cnt Isb u(v)
if(gdr or irap pic flag)
no_output of prior pics flag u(l)
if(gdr pic flag)
recovery poc_cnt ue(v)
for(i = 0; i < NumExtraPhBits; i++)
ph_extra_bit[i] u(1)
if(sps_poc msb _flag) {
ph_poc_msb_present _flag u(1)
if(ph_poc msb present flag)
poc_msb _val u(v)
}
if(sps_alf enabled flag && alf info_in ph flag) {
ph_alf enabled flag u(l)
if(ph_alf enabled flag) {
ph num_alf aps ids luma u(3)
for(i=0;i<ph num alf aps ids luma; i++)
ph_alf aps id luma[i] u(3)
if(ChromaArrayType != 0)
ph_alf chroma_idc u(2)
if(ph_alf chroma idc > 0)
ph_alf aps id chroma u(3)
if(sps_ccalf enabled flag) {
ph_cc_alf cb_enabled flag u(l)
if(ph cc alf cb_enabled flag)
ph_cc_alf cb _aps id u(3)
ph_cc_alf cr_enabled_flag u(1)
if(ph_cc_alf cr _enabled flag)
ph_cc alf cr aps id u(3)
}
}
}
if(sps_Imcs enabled flag) {
ph_lmecs_enabled flag u(l)
if(ph_Imcs enabled flag) {
ph_Imecs_aps_id u(2)
if(ChromaArrayType != 0)
ph_chroma_residual scale flag u(l)
}
!
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if(sps_scaling_list_enabled flag) {

ph_scaling_list present_flag

u(l)

if(ph_scaling list present flag)

ph_scaling list aps_id

u(3)

}

if(sps_virtual boundaries_enabled flag && !sps_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;i<ph num hor virtual boundaries; i++)

ph_virtual boundaries_pos_y[i]

u(13)

}

}

if(output_flag present_flag)

pic_output_flag

u(l)

if(rpl_info_in ph flag)

ref pic lists()

if(partition_constraints_override enabled flag)

partition_constraints_override_{flag

u(1)

if(ph _intra_slice allowed flag) {

if(partition_constraints_override_flag) {

ph log2 diff min_qt min_cb_intra_slice luma

ue(v)

ph _max mtt_hierarchy_depth_intra slice luma

ue(v)

if(ph_max mtt hierarchy depth_intra_slice luma != @) {

ph log2 diff max bt min_qt_intra_slice_luma

ue(v)

ph _log2 diff max _tt_ min_qt intra_slice luma

ue(v)

!

if(qtbtt_dual tree_intra_flag) {

ph log2 diff min_qt min_cb_intra_slice chroma

ue(v)

ph_max mtt hierarchy depth_intra slice chroma

ue(v)

if(ph_max mitt hierarchy depth_intra_slice_chroma != 0) {

ph log2 diff max_bt_min_qt_intra slice chroma

ue(v)

ph_log2 diff max_tt min qt intra_slice chroma

ue(v)

}

}

}

if(cu_gp delta_enabled flag)

ph_cu_qp_delta_subdiv_intra_slice

ue(v)

if(pps cu chroma gp offset list enabled flag)

ph_cu chroma_qp_offset_subdiv_intra_slice

ue(v)

}

if(ph_inter slice allowed flag) {

if(partition _constraints_override flag) {

ph_log2 diff min_qt_min_cb_inter slice

ue(v)

ph max mtt hierarchy depth_inter_slice

ue(v)

if(ph_max mtt hierarchy depth inter slice != 0) {

ph log2 diff max bt min_qt_inter_slice

ue(v)

ph log2 diff max tt min_qt inter slice

ue(v)

}

!
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if(cu gp delta enabled flag)
ph cu _gp delta_subdiv_inter_slice ue(v)
if(pps_cu chroma gp_offset_list_enabled flag)
ph _cu chroma_qp_offset subdiv_inter_ slice ue(v)
if(sps temporal mvp enabled flag) {
ph temporal mvp_enabled_flag u(l)
if(ph temporal mvp enabled flag && rpl info in ph flag) {
| ph_collocated _from_l0_flag u(l)

if((ph_collocated_from 10_flag &&

num_ref entries[0][RplsIdx[0]] > 1) ||

('ph_collocated from 10 _flag &&

num ref entries[1][Rplsldx[1]] > 1))
ph_collocated ref idx ue(v)
}
}
mvd 11 _zero_flag u(1)
if(sps_fpel mmvd_enabled flag)
ph fpel mmvd_enabled_flag u(1)
if(sps bdof pic present flag)
ph_disable bdof flag u(1)
if(sps_dmvr_pic_present_flag)
ph_disable dmvr_flag u(1)
if(sps_prof pic_present flag)
ph_disable prof flag u(1)
if((pps_weighted pred flag || pps_weighted bipred flag) && wp_info_in ph flag)
pred weight table()
}
if(qp_delta_info_in_ph_flag)
ph gp delta se(V)
if(sps_joint cber_enabled flag)
ph_joint_cber_sign_flag u(1)
if(sps_sao_enabled flag && sao_info_in ph_flag) {
ph_sao luma_enabled_flag u(l)
if(ChromaArrayType != 0)
ph_sao_chroma_enabled flag u(l)
}
if(sps_dep _quant_enabled flag)
ph_dep quant_enabled_flag u(l)
if(sps_sign data_hiding_enabled flag && !ph dep quant enabled flag)
pic sign data_hiding_enabled_{flag u(l)
if(deblocking filter override enabled flag && dbf info in ph flag) {
ph_deblocking_filter_override flag u(l)
if(ph_deblocking filter override flag) {
ph_deblocking_filter_disabled_flag u(1)
if(!ph_deblocking filter disabled flag) {
ph_beta offset_div2 se(v)
ph _tc offset div2 se(v)
ph_cb_beta offset div2 se(v)
ph_cb_tc_offset_div2 se(v)
ph_cr beta offset div2 se(v)
ph_cr_tc_offset_div2 se(v)
}
}
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}

if(picture header extension present flag) {

ph_extension_length

ue(v)

for(i= 0; i <ph extension length; i++)

ph_extension_data_byte][i]

u(8)

}

}

7.3.7.1 Ct phap tiéu dé lat chung

slice _header() {

Mo ta

picture header in_slice header flag

u(l)

if(picture_header in slice header flag)

picture header structure()

if(subpic_info present flag)

slice subpic_id

u(v)

if((rect_slice flag && NumSlicesInSubpic[CurrSubpicldx]>1) ||
(Irect slice flag && NumTilesInPic > 1))

slice address

u(v)

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

sh_extra bit[i]

u(l)

if(rect slice flag && NumTilesInPic > 1)

num tiles in slice minusl

ue(v)

if(ph_inter slice allowed flag)

slice_type

ue(v)

if(sps_alf enabled flag && lalf info in ph 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]

u3)

if(ChromaArrayType != 0)

slice alf chroma idc

u2)

if(slice alf chroma idc)

slice alf aps id chroma

u(3)

if(sps_ccalf enabled_flag) {

slice cc_alf cb enabled flag

u(l)

if(slice_cc_alf cb _enabled flag)

slice_cc_alf cb_aps_id

u(3)

slice_cc_alf cr _enabled flag

u(1)

if(slice_cc alf cr enabled flag)

slice_ec_alf cr_aps id

u@3)

!

}

}

if(separate _colour plane flag == 1)

colour plane id

if('rpl_info_in ph flag && ((nal unit type != IDR_W_RADL && nal_unit type

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

ref pic lists()
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if((rpl_info_in_ph_flag || ((nal_unit type != IDR_W_RADL && nal_unit_type !=

IDR N LP) || sps_idr_rpl present flag)) &&

(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;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(ph temporal mvp enabled flag && !rpl info in_ph flag) {
if(slice type == B)
slice_collocated from 10 flag u(l)
if((slice_collocated from_10_flag && NumRefldxActive[0] > 1) ||

(! slice collocated from 10 flag && NumRefldxActive[l] > 1))
slice_collocated ref idx ue(v)
}
if(lwp_info_in_ph flag && ((pps_weighted pred_flag && slice_type == P) ||
(pps_weighted bipred flag && slice_type == B)))

pred weight table()
}
if(!gp delta_info_in ph flag)
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(pps_cu chroma gp offset list_enabled flag)
cu chroma_qp_offset_enabled flag u(1)
if(sps_sao_enabled flag && !sao_info_in ph flag) {
slice_sao_luma_flag u(1)
if(ChromaArrayType != 0)
slice sao_chroma_flag u(1)
}
if(deblocking filter override enabled flag && !dbf info in ph flag)
slice deblocking_filter override flag u(l)
if(slice_deblocking filter override flag) {
slice_deblocking_filter disabled_flag u(l)
if(!slice_deblocking filter disabled flag) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
slice_cb_beta offset div2 se(v)
slice_cb_tc_offset_div2 se(v)
slice cr beta offset_div2 se(V)
slice_cr_tc_offset_div2 se(v)
}
}
slice_ts residual coding_disabled_flag u(1)
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if(ph_Imcs_enabled flag)
slice lmcs_enabled flag u(l)
if(pic_scaling list enabled flag)
slice scaling list present flag u(1)
if(NumEntryPoints > 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)
for(i=0; i <slice header extension length; i++)
slice header extension_data_ byte[i] u(8)
}
byte alignment()
}

Cac dic ta trong JVET-Q2001-vC d6i véi cdc 6 anh, cac lat va cac anh con

3 Cac dinh nghia

chi s6 14t bic anh: chi s cta l4t t6i danh sach cua cac 14t trong anh theo thir

tu nhu ching duoc bao tin hiéu trong PPS khi rect_slice_flag 1a bang 1.

chi so 14t bic anh con: chi sO clia 14t 161 danh sach cuia céc 1at trong &nh con

theo thtr tr nhu chung dugce bao tin hiéu trong PPS khi rect_slice_flag la bang 1.

6.5.1 Cic qua trinh quét manh CTB, quét 6 dnh, va quét anh con

Bién s6 NumTileColumns, ma chi ra sd lwgng cta céc cdt 6 anh, va danh

sach colWidth[i] d6i v6i i ndm trong khoang tir 0 t6i NumTileColumn — 1, bao

gbm céc gia tri bién, chi ra chiéu rgng cta cdt 6 anh thir i trong cac don vi cua

cdc CTB, dugc rat ra nhu sau:

remainingWidthInCtbsY = PicWidthInCtbsY
for(i=0;i<num exp tile columns minusl; i++) {
colWidth[i] = tile_column_width minus1[i] + 1
remainingWidthInCtbsY —= colWidth([i]

}
uniformTileColWidth =

tile column width minusl[num_exp_tile columns minusl] +1 (23)

while(remainingWidthInCtbsY >= uniformTileColWidth) {
colWidth[i++] = uniformTileColWidth
remainingWidthInCtbsY —= uniformTileColWidth
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if(remainingWidthInCtbsY > 0)
colWidth[i++] = remaining WidthInCtbsY
NumTileColumns = i

Bién s NumTileRows, chi ra s§ lugng cia céc hang 6 anh, va danh sach
RowHeight[j] d6i v6i j nim trong khoang tlr 0 t6i NumTileRows — 1, bao gb6m
céc gid tri bién, chi ra chidu cao ctia hang 6 anh tht j trong cac don vi clia cac
CTB, dugc rut ra nhu sau:

remainingHeightInCtbsY = PicHeightInCtbsY
for(j=0; j <num_exp tile rows minusl; j++) {

RowHeight[j] =tile row_height minus1[j] + 1
remainingHeightInCtbsY — RowHeight[j]
3
uniformTileRowHeight =
tile row_height minusl[num_exp_ tile rows_minusl] + 1 (24)
while(remainingHeightInCtbsY >= uniformTileRowHeight) {
RowHeight[j++] = uniformTileRowHeight
remainingHeightInCtbsY —= uniformTileRowHeight
}
if(remainingHeightInCtbsY > 0)
RowHeight[j++] = remainingHeightInCtbsY
NumTileRows = j

Bién s6 NumTilesInPic dugc thiét 1ap bang
NumTileColumns * NumTileRows.

Danh séch tileColBd[i] di v6i i ndm trong khoang tir 0 t6i NumTileColumns,
bao gdm céc gia tri bién, chi ra vi tri ciia dudong bién cdt 6 anh thir i trong cac
don vi cua cac CTB, dugc rit ra nhu sau:

for(tileColBd[0] = 0, i = 0; i < NumTileColumns; i++)

tileColBd[i + 1] = tileColBd[i] + colWidth([i] (25)

LUUY 1 — kich thuéc ctia mang tileColBd[] 12 16n hon s8 lugng thuc té cia

cac cot O anh trong khi suy ra CtbToTileColBd[].
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Danh séach tileRowBd[j] d6i v6i j nim trong khoang tir 0 t6i NumTileRows,
bao gdm céc gia tri bién, chi ra vi tri ctia duong bién hang 6 dnh thir j trong céc
don vi cua cac CTB, duoc rut ra nhu sau:

for(tileRowBd[0] = 0, j = 0; j < NumTileRows; j++)

tileRowBd[j + 1] = tileRowBd[j] + RowHeight[j]  (26)

LUU Y 2 — kich thudc ciia mang tileRowBd[] trong khi suy ra nhu trén 12
16n hon s6 luong thire té cia cac hang 6 anh trong khi suy ra CtbToTileRowBd[].

Danh séch CtbToTileColBd[ctbAddrX] déi véi ctbAddrX nim trong khoang
tir 0 t&i PicWidthInCtbsY, bao gdm cac gia tri bién, chi ra su bién dbi tir dia chi
CTB ngang thanh dudng bién cft 6 anh tréi trong cac don vi ctia cac CTB, duge

rut ra nhu sau:

tileX =0
for(ctbAddrX = 0; ctbAddrX <= PicWidthInCtbsY; ctbAddrX++) {
if(ctbAddrX == tileColBd[tileX + 1]) 27)
tileX++ '

CtbToTileColBd[ctbAddrX] = tileColBd[tileX]

LUU Y 3 — kich thuéc ctia mang CtbToTileColBd[] trong khi suy ra nhu
trén 12 16n hon sb lugng thuc té ca chiéu réng anh trong cac CTB trong sy rit
ra béo tin hiéu slice data().

Danh sich CtbToTileRowBd[ctbAddrY] dbi véi ctbAddrY nim trong
khoang tir 0 t&i PicHeightInCtbsY, bao g0m cac gi4 tri bién, chi ra sy bién dbi
tr dia chi CTB doc sang duong bién cdt 6 anh dinh trong cac don vi ctia cac CTB,
dugc rit ra nhu sau:

tileY =0
for(ctbAddrY = 0; ctbAddrY <= PicHeightInCtbsY; ctbAddrY++) {

if(ctbAddrY == tileRowBd[tileY + 1]) (28)
tileY++

CtbToTileRowBd[ctbAddrY] = tileRowBd]tile Y]
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LUU Y 4 — kich thudc ctia mang CtbToTileRowBd[] trong khi suy ra nhu
trén 14 16n hon s6 luong thuc té ciia chidu cao anh trong cic CTB trong sy béo
tin hi€u slice_data().

D&i v6i cac 1at hinh chit nhat, danh sach NumCtusInSlice[i] d6i v6i i nim
trong khoang tir 0 t6i num_slices_in_pic_minusl, bao gbm cac gia tri bién, chi
ra s6 luong ciia CTU trong 14t thit i, danh sach SliceTopLeftTileldx[i] d6i voi i
nim trong khoang tir 0 t&éi num_slices_in_pic_minusl, bao g0m céc gid tri bién,
chi ra chi sé clia 6 anh dinh-tr4i cta l4t, va ma trdn CtbAddrInSlice[i][j] d6i véi
i nam trong khoang tir 0 t&i num_slices_in_pic_minus1, bao gdm cac gié tri bién,
v j nam trong khoang tir 0 t&i NumCtusInSliée[i] — 1, bao gdm céc gié tri bién,
chi ra dia chi quét manh anh ctia CTB thi j bén trong lat thir i, duge rut ra nhu
sau:

if(single slice_per subpic_flag) {

for(=0;i <= sps_num_subpics_minusl; i++)
NumCtusInSlice[i] = 0
for(i=0; i < PicSizeInCtbsY; i ++) {
sliceldx = subpic_info_present flag ? CtbToSubpicldx[i] : 0
CtbAddrInSlice[sliceldx][NumCtusInSlice[sliceldx]] =1
NumCtusInSlice[sliceldx]++
} [Ed. (YK): Eqn. 31, ma chi ra danh sach ctbToSubpicldx, phai
duoc di chuyén trude phuong trinh ndy.]
} else {
tileldx =0
for(i=0;i <= num_slices in pic_minusl; i++)
NumCtusInSlice[i] = 0
for(i=0;i <= num_slices_in pic_minusl;it++) {
SliceTopLeftTileldx[i] = tileldx
tileX = tileldx % NumTileColumns
tileY = tileIdx / NumTileColumns
ifi == num_slices_in_pic minusl) {

slice width_in_tiles minusl[i] =
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NumTileColumns — 1 —tileX
slice_height in_tiles minusl[i] = NumTileRows — 1 —tileY

NumSlicesinTiles[i] = 1

¥
if(slice_width_in_tiles minusl[i] == 0 &&
slice_height in_tiles minusl[i] == 0) { (29)

ctbY = tileRowBd][tileY]
for(j = 0; j < NumSlicesInTiles[i] — 1; j++) {
AddCtbsToSlice(i, tileColBd[tileX],
tileColBd[tileX + 1],
ctb¥, ctbY + SliceHeightInCtusMinus1[i] + 1)
ctbY += SliceHeightInCtusMinus1[i] + 1
i+
3
AddCtbsToSlice(i, tileColBd[tileX], tileColBd[tileX + 1],
ctbY, tileRowBd[tileY + 1])
} else
for(j =0;j <= slice_height in tiles_minusI[i]; j++)
for(k = 0; k <= slice width_in_tiles minusl1[i]; k++)
AddCtbsToSlice(i, tileColBd[tileX + k],
tileColBd[tileX + k + 1],
tileRowBd[tileY + j], tileRowBd[tileY +j + 1])
if(tile_idx delta present flag)
tileldx += tile idx_delta[i]
else {
tileldx += slice width in_tiles minusI[i] +1
if(tileldx % NumTileColumns == 0)
tileldx +=
slice_height in_tiles_minus1[i] * NumTileColumns

}
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Trong d6 ham AddCtbsToSlice(sliceldx, startX, stopX, startY, stopY) dugc
chi ra nhu sau: [Ed. (YK): Cén nhéc x4c dinh ham nay theo cach théng nhét véi
cac ham khéac duoc x4c dinh trong dic ta.]

for(ctbY = startY; ctbY <stopY; ctbY++)

for(ctbX = startX; ctbX < stopX; ctbX++) {
CtbAddrInSlice[sliceldx][NumCtusInSlice[sliceldx]] =
ctbY * PicWidthInCtbsY + ctbX (30)
NumCtusInSlice[sliceldx]++
)

Su tuong thich dong bit yéu cAu rang céac gia tri cia NumCtusInSlice[i] d6i
v6i i ndm trong khoang tir 0 t6i num_slices_in_pic_minusl, bao gbm cac gia tri
bién, phai 16n hon 0. Ngoai ra, su tuong thich dong bit yéu ciu ring ma trén
CtbAddrInSlice[i][jl d6i véi i nim trong khoang tr 0 t6i
num_slices_in pic_minusl, bao g0m céc gid trj bién, va j nim trong khoang tir
0 t6i NumCtusInSlice[i] — 1, bao gdm cac gié trj bién, phai bao gOm tat ca cac
dia chi CTB trong khoang 0 t&i PicSizeInCtbsY — 1 mot 14n va chi mét lan.

Danh sich CtbToSubpicldx[ctbAddrRs] dbi véi ctbAddrRs ndm trong
khoang tir 0 t6i PicSizeInCtbsY — 1, bao gﬁ‘)m cac gia tri bién, chira sy bién dbi
tir dia chi CTB trong quét manh anh sang chi sb anh con, duge rat ra nhu sau:
[Ed. (YK): C4n nhic xé4c dinh CtbToSubpicldx[] 1a bién sé ndi ving vi n6 chi
dugc sir dung trong tiéu muc nay.]

for(ctbAddrRs = 0; ctbAddrRs < PicSizeInCtbsY; ctbAddrRs++) {

posX = ctbAddrRs % PicWidthInCtbsY
posY = ctbAddrRs / PicWidthInCtbsY
CtbToSubpicldx[ctbAddrRs] = —1
for(i = 0; CtbToSubpicldx[ctbAddrRs] <0 && 1 <=
sps_num_subpics_minusl; i++) { 31
if((posX >= subpic_ctu top left x[i]) &&
(posX <
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subpic_ctu_top left x[i] + subpic_width minusl[i] + 1) &&
(posY >= subpic ctu top left y[i]) &&
(posY <
subpic_ctu_top left y[i] + subpic_height minusl[i] + 1))
CtbToSubpicldx[ctbAddrRs] =1

Danh sach NumSlicesInSubpicl[i], chi ra s6 lugng céc 14t hinh chit nhat trong
anh con thir 1, dugc rit ra nhu sau:
for(j =0;j <= sps num_subpics_minusl; j++)
NumSlicesInSubpic[j] = 0
for(i=0;1 <= num_slices_in_pic_minusl; i++) {
posX = CtbAddrInSlice[i][0] % PicWidthInCtbsY
posY = CtbAddrInSlice[i][0] / PicWidthInCtbsY
for(j =0;j <= sps_num_subpics minusl; j++) {
if((posX >= subpic_ctu top left x[j]) && (32)
(posX <
subpic ctu_top left x[j]+ subpic width minusl[j]+1) &&
(posY >= subpic _ctu top left y[j]) &&
(posY <
subpic_ctu_top left y[j] + subpic_height minusl[j]+ 1)) {
NumSlicesInSubpic[j]++

7.3.4.3 Cac ngit nghia RBSP tap thong s6 anh
subpic_id_mapping_in_pps_flag bang 1 chi ra ring 4nh xa ID 4nh con
duoc bdo tin hiéu trong PPS. subpic_id mapping_in pps_flag bang O chira ring

4nh xa ID anh con khong dugc bdo tin hiéu trong PPS. Néu
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subpic_id mapping_explicitly signalled_flag bang 0 hoic
subpic_id mapping_in sps_{flag 1a bang 1, gia tri cua
subpic_id mapping in pps_flag phai bang 0. Nguoc lai
(subpic_id mapping_explicitly_signalled_flag la bang 1 va
subpic_id mapping in sps_{flag 1a bang 0), gia tri cua
subpic_id mapping in pps_flag phai bing 1.

pps_num_subpics_minus1 phai bing sps_num_subpics_minusl.

pps_subpic_id_len_minusl phai bang sps_subpic id len_minusl.

pps_subpic_id[i] chi ra ID anh con ctia anh con thir i. Chiu dai ctia phan
tir ca phép pps_subpic_id[i] bing pps_subpic_id len minusl + 1 bit.

Bién sb SubpicldVal[i], d6i v6i mdi gia tri cta i nam trong khoang tir 0 t6i
sps_num_subpics_minus1, bao gbm céc gia tri bién, dugc rat ra nhu sau:

for(i=0;1 <= sps_num_subpics_minus]; i++)

if(subpic_id_mapping_explicitly signalled flag)
SubpicldVal[i] = subpic id mapping_in_pps_flag ?
pps_subpic_id[i] : sps_subpic_id[i] (80)
else
SubpicldVal[i] =1

Su tuong thich dong bit yéu cAu ring ca hai diéu kién rang budc sau day
duogc 4p dung: -

D&i v6i hai gia tri khac nhau b4t ky ctia i va j trong khoang tir 0 toi
sps_num_subpics_minusl, bao gbm céc gid tri bién, SubpicldVal[i] phai khong
bang SubpicIdVal[j].

Khi anh hién tai khong phai 1a 4nh thtr nhét ciia CLVS, di véi mdi gié tri
ca i ndm trong khoang tir 0 t6i sps_num_subpics_minusl, bao gdm cac gia tri
bién, néu gié tri cia SubpicIdVal[i] khong bang gid tri cua SubpicldVal[i] cua
anh trude theo thir ty giadi ma trong cung 16p, nal unit_type d6i voi tat ca cac
don vi NAL lat dugc tao ma cua anh con trong anh hién tai véi chi sb anh con i
phai bang gia trj cu thé trong khoang tir IDR._ W_RADL t6i CRA_NUT, bao gbm

cac gia tri bién.
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no_pic_partition_flag bang 1 chira rang khong c6 phan ving anh dugc ap
dung cho mdi 4nh ma tham chiéu t6i PPS. no_pic_partition_flag bing 0 chi ra
mdi anh tham chiéu t6i PPS c6 thé dugc phan viing thanh nhiéu hon mot 6 anh
hoic lat.

Su trong thich dong bit yéu cdu rang gia tri clia no_pic_partition_flag phai
la giéng nhau dbi véi tit ca cac PPS ma dugc tham chiéu t&i bsi cac anh duge
tao ma bén trong CLVS.

Su tuong thich dong bit yéu cAu ring gia tri ciia no_pic_partition_flag phai
khong bang 1 khi gié tri clia sps_num_subpics_minus1 + 1 12 16n hon 1.

pps_log2_ctu_size_minusS5 plus 5 chi ra kich thuoe khéi cdy tac ma do sang
ctiamdi CTU. pps_log2 ctu size minus5 phai bing sps_log2 ctu_size minus5.

num_exp_tile columns minusl plus 1 chira s& lugng cac chiéu rong cot
6 anh dugc tao ra mot cach rd rang. Gia tri cua num_exp_tile_columns_minusl
phai ndm trong khoang tir 0 t6i PicWidthInCtbsY — 1, bao gbm cac gié tri bién.
Khino pic_partition flag la bang 1, gia tri cia num_exp_tile_columns_minusl
dugc suy ra la béng 0.

num_exp_tile_rows_minusl plus 1 chi ra sb lugng céc chidu cao hang &
anh dugc tao ra mdt cach rd rang. Gid tri cia num_exp_tile_rows_minusl phai
nam trong khoang tir 0 t6i PicHeightInCtbsY — 1, bao gbm cAc gi4 tri bién. Khi
no pic partition flag la bang 1, gia tri ctia num_tile rows_minusl dugc suy ra
12 bang 0.

tile_column_width_minus1[i] plus 1 chi ra chiéu réng cua cot 6 anh thi i
trong cac don vi cia cic CIB déi v6i i ndm trong khoidng tir 0 t&i
num_exp_tile columns_minusl —1,  bao gbm cac gid tri  bién.
tile_column width minus1[num_exp_tile_columns_minus1] dugc st dung dé
rat ra chiéu rong cha cac cOt 0 anh voi chi s6 16n hon hoic béng
num_exp_tile_columns minus] nhu dugc chi ra trong muc 6.5.1. Gia tri cta
tile column_ width minus1[i] phai nim trong khodng tr 0 t6i
PicWidthInCtbsY — 1, bao gém céc gia tri bién. Khi khong hién dién, gia tri cia
tile_column_width_minus1[0] duoc suy ra la bang PicWidthInCtbsY — 1.
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tile_ row_height_minus1[i] plus 1 chi ra chiéu cao ctia hang 6 anh thit i
trong cac don vi cia cic CIB d6i voi i nim trong khodng tr 0 t6i
num_exp tile rows minusl —1,  bao gdbm cic gia tri  bién.
tile row_height minusl[num_exp_tile rows_minusl] dugc st dung dé rut ra
chiu cao cua cac hang & é&nh v6i chi sé 16n hon hoic bing
num_exp_tile rows_minusl nhu dugc chi ra trong muc 6.5.1. Gia tri cua
tile row_height minus1[i] phai nam trong khoing tr 0  tdi
PicHeightInCtbsY — 1, bao gém céac gia tri bién. Khi khong hién dién, gia tri clia
tile_ row_height minus1[0] dugc suy ra la bang PicHeightInCtbsY — 1.

rect_slice_flag bing 0 chi ra ring cac 6 anh bén trong mdi 14t 1 theo thir tu
quét manh va thong tin 14t khong duge bao tin hi¢u trong PPS. rect_slice_flag
bing 1 chi ra rang cac 6 anh bén trong mdi 14t bao phit ving hinh chit nhét cta
anh va thong tin 14t dugc bdo tin hiu trong PPS. Khi khong hién dién,
rect_slice flag dugc suy ra la bang 1. Khi subpic_info present_flag 1a bang 1,
gia tri cia rect_slice flag phai bang 1. ‘

single_slice_per_subpic_flag bing 1 chi ra ring mdi anh con chira mdt va
chi mot 14t hinh chit nhét. single slice per_subpic_flag bing 0 chi ra ring mdi
anh con c6 thé chta mot hoic nhiéu 14t hinh chit nhat. Khi
single slice per subpic flagla bang 1, num_slices_in_pic_minusl dugc suy ra
bang sps_num subpics minusl. Khi khong hién dién, gid tri cua
single slice per subpic flag dugc suy ra la bang 0. [Ed. (GIS): Can nhic doi
tén c& nay hodc lam rd theo cach khac d8 tranh viéc dién giai ring cd nay chi
thich hop khi c6 nhiéu hon mot dnh con trong mdi 4nh.]

num_slices_in_pic_minusl plus 1 chi ra sb lugng cac 14t hinh chit nhat
trong mdi 4nh tham chiéu t6i PPS. Gia tri ctia num_slices_in_pic_minus] phai
nam trong khoang tir 0 t6i MaxSlicesPerPicture — 1, bao gbm céc gia tri bién,
trong d6 MaxSlicesPerPicture dugc chi ra trong Phu luc A. Khi
no_pic_partition flagla bang 1, gid tri clanum_slices_in_pic_minusl dugc suy
ra 14 bing 0.

tile idx_delta_present_flag bang 0 chi ra rﬁngv cac gia tri tile_idx delta 1a
khong hién dién trong PPS va tAt ca cac lat hinh chit nhat trong cic anh tham
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chiéu t6i PPS dugc chi ra theo thir ty manh theo qué trinh dugc xac dinh trong
muc 6.5.1. [Ed. (RS): B6 sung tham chifu vao phuong trinh.]
tile idx delta present flag bing 1 chi ra ring c4c gia tri tile_idx_delta co thé
hién dién trong PPS va tit ca cac 14t hinh chit nhét trong cac dnh tham chiéu toi
PPS duogc chi ra theo thir tu duge chi bdo bai cac gia tri cla tile_idx delta. Khi
khéng hién dién, gid tri caa tile_idx_delta_present flag dugc suy ra la bing 0.

slice width_in_tiles_minus1[i] plus 1 chi ra chidu rong cua 14t hinh chit
nhat tht i trong cic don Vi cﬁa’ cic cOt 06 anh. Gia tri cua
slice width in tiles minusl[i] phai ndm trong khoang tr 0 t6i
NumTileColumns — 1, bao gdm céc gia tri bién.

Khi slice width_in_tiles minus1[i] khong hién dién, didu sau day duoc ap
dung:

Néu NumTileColumns 12 bing 1, gi tri cla slice_width_in_tiles_minus1[i]
dugc suy ra 13 bang 0.

Nguoc lai, gia tri cia slice_width_in_tiles_minus1[i] duge suy ra nhu dugc
chi ra trong muc 6.5.1. [Ed. (YK): B4 sung tham chiéu vao phuong trinh.]

slice_height_in_tiles_minus1[i] plus 1 chira chiéu cao ctia 14t hinh chit nhat
the i trong cic don vi cia cac hang O 4nh. Gia tri cua
slice_height in tiles minus1[i] phai nim trong Kkhoang tr 0 t6i
NumTileRows — 1, bao gém cac gia tri bién.

Khi slice_height in_tiles minusl1[i] khong hién dién, diéu sau day duoc ap
dung:

Néu NumTileRows 1a bang 1, hodc tile_idx_delta _present_ﬂag 1a bang 0 va
tileldx % NumTileColumns l1a 16n hon 0), gia tri cua
slice_height in_tiles_ minus1[i] duoc suy ra la bang 0.

Nguogc lai (NumTileRows khong bing 1, va tile idx delta present flag la
bing 1 hoic tileldx % NumTileColumns 1  bang 0), khi
tile idx_delta present flag la bang 1 hoic tileldx % NumTileColumns 1a bing
0, gia tri cua slice height in_tiles minusl[i] dugc suy ra la bang

slice ‘height in_tiles minusl1[i— 1].
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num_exp_slices_in_tile[i] chira s6 lugng cac chiéu cao 14t duge tao ra mot
c4ch rd rang trong 6 anh hién tai ma chira nhiéu hon mot 14t hinh chir nhat. Gia
tri cda num exp slices in tile[i] phai ndm trong khoang tx 0 t6i
RowHeight[tileY] — 1, bao gdm cac gi4 tri bién, trong 4o tileY la chi sd hang 6
anh chira 14t thir i. Khi khong hién dién, gia tri ciia num_exp_slices_in_tile[i]
dugce suy ra 1 bang 0. Khi num_exp_slices_in_tile[i] la bing 0, gi4 tri cua bién
s6 NumSlicesInTiles[i] dugc rit ra 1a bang 1.

exp_slice_height_in_ctus_minus1[j] plus 1 chi ra chidu cao cta lat hinh
chit nhét thi j trong 6 anh hién tai trong cdc don vi clia cdc hang CTU. Gia tri
cia exp slice height in ctus_minus1[j] phai ndm trong khoang tr 0 toi
RowHeight[tileY] — 1, bao gdm céc gié tri bién, trong d¢ tileY 1a chi s6 hang 6
anh cta 0 anh hién tai.

Khi num_exp_slices in_tile[i] 1a 16n hon 0, bién s& NumSlicesInTiles[i] va
SliceHeightInCtusMinus1[i + k] d6i v6i k nim trong khodng tir O tdi
NumSlicesInTiles[i] — 1 dugc rit ra nhu sau:

remainingHeightInCtbsY =
RowHeight[SliceTopLeftTileIdx[i] / NumTileColumns}
numExpSlicelnTile = num_exp_slices_in_tile[i]
for(j = 0; j < numExpSliceInTile — 1; j++) {

SliceHeightInCtusMinus1[i++] = exp_slice_height in_ctu_minusl1{j]
remainingHeightInCtbsY —= SliceHeightInCtusMinus1[j]
} |
uniformSliceHeightMinus1 = SliceHeightInCtusMinus1[i — 1] ~ (81)
while(remainingHeightInCtbsY >= (uniformSliceHeightMinus1 + 1)) {
SliceHeightInCtusMinus1[i++] = uniformSliceHeightMinus1
remainingHeightInCtbsY —= (uniformSliceHeightMinusl + 1)
j++ |
}
if(remainingHeightInCtbsY > 0) {
SliceHeightInCtusMinus1[i++] = remainingHeightInCtbs Y

i+
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3
NumSlicesInTiles[i] =]

tile_idx_delta[i] chi ra hi€u s giira chi s6 6 anh ctia 6 &nh thi nhét trong 14t
hinh chit nhat tht i va chi sé 6 anh ciia 6 anh thit nhét trong 14t hinh chi nhét thir
i + 1). Gia tri cuoa tile idx delta[i] phai ndm trong khodng tir
~NumTilesInPic + 1 t6i NumTilesInPic — 1, bao gdm cac gia tri bién. Khi khong
hién dién, gia tri cta tile idx delta[i] dugc suy ra la béng 0. Khi hién dién, gia

tri cua tile_idx_delta[i] phai khong bang 0.

7.4.2.4.5 Thir tw cia cac don vi NAL VCL va sy lién két ciia chiing véi
cdc dnh dwgc tao ma

Tht tu cta cac don vi NAL VCL bén trong anh dugc tao ma dugc rang bude
nhu sau:

Déi vai hai don vi NAL 14t duoc tao ma b4t ky A va B ciia anh dugc tao ma,
gia str subpicldxA va subpicldxB 1a c4c gia tri chi s6 bac anh con clia ching, va
sliceAddrA va sliceddrB 1a c4c gia tri slice_address cta ching.

Khi mot trong hai diéu kién sau day 1a ding, don vi NAL lat dugc tao ma
A phai ding trude don vi NAL 14t dugc tao ma B:

subpicldxA 1a nhé hon subpicldxB.

subpicldxA 14 bang subpicldxB va sliceAddrA 1a nhé hon sliceAddrB.

7.4.8.1 Céc ngit nghia tiéu dé lat chung

Bién sé CuQpDeltaVal, chi ra hiéu s gitra thong sd lugng tir héa 4o sang
dbi v6i don vi tao ma chira cu_gp_delta abs va dy béo ctia no, duge thiét 1ap
bang 0. T4t ca cac bién s CuQpOffsetcy, CuQpOffsetcr, va CuQpOfisetcycr, ma
chi ra céc gia tri can duge st dung khi xac dinh cic gia tri tuong Gng cua cac
thong s luong tir héa Qp’Cb, Qp'Cr, va Qp'CbCr d6i v6i don vi tao ma chira
cu_chrorha_qp_offset_ﬂag, déu duoc thiét 1ap bang 0.

picture_header_in_slice_header_flag bing 1 chira rang ciu tric ¢ phap
PH hién dién trong tiéu dé 1at. picture header_in_slice_header flag bang 0 chi

ra rang céu tric ¢t phap PH khong hién dién trong ti€u deé 1at.
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Su twong thich dong bit yéu cdu ring g4 tri cula
picture header in slice header flag phaila gidng nhau trong tit ca cac lat duoc
tao ma trong CLVS.

Khi picture header in_slice header flag la bing 1 dbi véi lat duge tao ma,
su tuong thich dong bit yéu cau rang khéng don vi NAL VCL nao ¢6
nal unit_type bing PH_NUT 14 hién dién trong CLVS.

Khi picture header in slice header flag la bang 0, tit ca cac 14t dugc tao
m4 trong anh hién tai phai c6 picture _header in_slice_header flagla bang 0, va
PU hién tai phai c6 don vi NAL PH.

slice_subpic_id chi ra ID anh con cia anh con ma chia lat. Néu
slice_subpic_id hién dién, gia tri cta bién s6 CurrSubpicldx duge rit ra phai sao
cho SubpicldVal[CurrSubpicldx] la bing slice subpic id. Ngugc lai
(slice_subpic_id khong hién dién), CurrSubpicldx dugc rut ra la bang 0. Chiéu
dai cua slice_subpic_id bang sps_subpic_id len minus1 + 1 bit.

slice_address chi ra dia chi 14t cia 1at. Khi khong hién dién, gia tri cia
slice_address dugc suy ra la bing 0. Khi rect slice flag 1a bing 1 va
NumSlicesInSubpic[CurrSubpicldx] 1a bang 1, gia tri ctia slice_address dugc suy
ra 1a bang 0.

Néu rect_slice flag 1a bing 0, diéu sau day dugc ap dung:

Dia chi 14t 12 chi s6 6 anh quét manh.

Chiéu dai cia slice_address bang Ceil(Log2 (NumTilesInPic)) bit.

Gié trj cta slice_address phai ndm trong khoang tir 0 t6i
NumTilesInPic — 1, bao gdm céc gi4 tri bién.

Nguogc lai (rect_slice flagla bing 1), diéu sau ddy duoc ap dung:

Dia chi lat 12 chi s8 14t bac anh con cua lat.

Chiéu dai ciia slice_address bang
Ceil(Log2(NumSlicesInSubpic[CurrSubpicldx])) bit.

Gié trj cua slice_address phai nim trong khoang tir 0 t6i
NumSlicesInSubpic[CurrSubpicldx] — 1, bao gbm céc gi4 tri bién.

Su trong thich dong bit yéu cdu ring cac diéu kién rang budc sau day duge

ap dung:
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Néu rect_slice_flag 1a bang 0 hoic subpic_info_present_flag 1a bang 0, gi4
tri cta slice_address phai khong bang gi4 tri ctia slice_address cta don vi NAL
14t dugc tao ma bét ky khéac cua cung anh dugc tao ma.

Nguoc lai, cip gia tri slice_subpic_id va slice_address phai khong bing cip
gia tri slice_subpic_id va slice_address ctia don vi NAL lat dugc tao ma bt ky
khéc cta cung dnh dugce tao ma.

Céc hinh dang cta cac 14t cua anh phai sao cho mdi CTU, khi duogc giai ma,
phai c6 toan bd dudng bién trai va toan bd duong bién dinh ciia né chira duong
bién anh hoic chira céc bién cta (cac) CTU duoc giai ma trude do.

sh_extra_bit[i] co thé bang 1 hogc 0. Cac bd giai ma twong thich v6i phién
ban nay cia Dic tA nay phai bd qua gia tri clia sh_extra_bit[i]. Gia tri cia nd
khong anh hudng t6i sy trong thich cliia bd gidi ma voi cac tiéu st duge chi ra
trong phién ban nay cua dic ta.

num_tiles_in_slice_minus1 plus 1, khi hién dién, chi ra s6 luong cia céc 6
anh trong 14t. Gi4 tri ciia num_tiles_in_slice_minus1 phai nam trong khoang tir
0 t6i NumTilesInPic — 1, bao gém cac gia tri bién.

Bién s NumCtusInCurrSlice, ma chi ra sb lugng cia cac CTU trong l4t hién
tai, va danh sach CtbAddrInCurrSlice[i], d&i v6i i ndm trong khoang tir 0 t6i
NumCtusInCurrSlice — 1, bao gdm cic gid tri bién, chi ra dia chi quét manh anh
cta CTB thir i bén trong lat, dugc rat ra nhu sau:

if(rect _slice flag) {

picLevelSliceldx = slice_address
for(j = 0; j < CurrSubpicldx; j++)
picLevelSliceldx += NumSlicesInSubpicl[j]
NumCtusInCurrSlice = NumCtusInSlice[picLevelSliceldx]
for(i = 0; i < NumCtusInCurrSlice; i++)
CtbAddrInCurrSlice[i] = CtbAddrInSlice[picLevelSliceldx][i]
(117)
} else {
NumCtusInCurrSlice = 0

for(tileldx = slice_address; tileldx <=
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slice_address + num _tiles in_slice_minusl; tileldx++) {

tileX = tileIldx % NumTileColumns

tileY = tileldx / NumTileColumns

for(ctbY = tileRowBd[tileY]; ctbY < tileRowBd[tileY + 1];
cthY++) {

for(ctbX = tileColBd[tileX]; ctbX < tileColBd[tileX + 1];
ctbX++) {
CtbAddrInCurrSlice[NumCtusInCurrSlice] =

ctbY * PicWidthInCtb + ctbX

NumCtusInCurrSlice++

Cac bién s&  SubpicLefiBoundaryPos,  SubpicTopBoundaryPos,
SubpicRightBoundaryPos, va SubpicBotBoundaryPos dugc rit ra nhu sau:
if(subpic_treated as_pic_flag[CurrSubpicldx]) {
SubpicLeftBoundaryPos =
subpic_ctu_top left x[CurrSubpicldx] * CtbSizeY
SubpicRightBoundaryPos =
Min(pic_width max_in luma samples — 1,
(subpic_ctu_top left x[CurrSubpicldx] +
subpic_width minus1[CurrSubpicldx] + 1) * CtbSizeY — 1)
SubpicTopBoundaryPos =
subpic_ctu_top left y[CurrSubpicldx] *CtbSizeY (118)
SubpicBotBoundaryPos =
Min(pic_height max_in luma_samples — 1,
(subpic_ctu_top left y[CurrSubpicldx] +
subpic_height minus1[CurrSubpicldx] + 1) * CtbSizeY — 1)
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Anh xa d9 sang v6i chon thang sic d6 (LMCS)

LMCS bao gém hai khia canh: 4anh xa d6 sang (qua trinh tai tao dang, dugc
ky hiéu 1a RP) va chon thang dur sic do phu thudc do séng (CRS). Déi véi tin
hiéu d6 sang, ché do LMCS hoat dong dua trén hai mién c6 lién quan trong d6
bao gdm mién thir nhit 14 mién gbc va mién thir hai 12 mién duoc ti tao dang
ma anh xa cac mau do sang téi cac gia tri cu thé theo c4c mé hinh tai tao dang.
Ngoai ra, d6i v6i tin hiéu sic do, viéc chon thang du c6 thé dugc ap dung trong
d6 cac hé sb gdp duge rit ra tir cac mau do sng.

Céc phén tir ¢ phép va cac ngit nghia ¢ lién quan trong SPS, tiéu dé anh
(PH) va tiéu d& lat (SH) dugc md ta nhu sau:

Céc bang ct phap

7.3.2.3Cii phap RBSP tip thong sb diy

41/116

seq parameter set rbsp() { Mo ta

sps_seq 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_affine enabled flag u(1)
if(sps_affine enabled flag) {

five minus max num_subblock merge cand ue(v)
sps_affine type flag u(1)
if(sps_amvr_enabled flag)

sps_affine_ amvr_enabled flag u(l)
sps_affine_prof enabled flag u(l)
if(sps_affine prof enabled flag)

sps_prof pic present flag u(l)
}

sps_lmcs_enabled flag u(1)
sps_Ifnst enabled flag u(1)
}

7.3.2.7C1 phap céu tric tiéu dé dnh

picture_header_structure() { Mo ta
gdr or irap pic flag u(l)
if(gdr or irap pic flag)

gdr_pic_flag u(l)

if(sps_lmcs_enabled flag) {

ph_lmcs_enabled flag u(l)

if(ph_lmcs_enabled flag) {
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ph_Imes aps_id

u(2)

if(ChromaArrayType != 0)

ph_chroma_residual scale flag

u(1)

}

}

if(sps_scaling list enabled flag) {

ph_scaling list present flag

u(l)

if(ph_scaling list present flag)

ph_scaling list aps_id

u(3)

}

if(sps_virtual boundaries enabled flag && !sps 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;i<ph num hor virtual boundaries; i++)

ph_virtual boundaries pos y/[i]

u(13)

}

}

}

7.3.7 Cii phap tiéu dé lat
7.3.7.1Cxa phap tiéu dé 14t chung

slice_header() {

MO ta

picture_header_in_slice_header flag

u(1)

slice ts residual coding disabled flag

u(l)

if(ph lmcs enabled flag)

slice Imcs enabled flag

u(l)

if(pic_scaling list enabled flag)

slice_scaling list present flag

u(1)

if(NumEntryPoints > 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)

for(i=0; i <slice header extension length; i++)

slice_header extension data byte]i]

u(3)

!

byte alignment()

}

Céc ngir nghia
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sps_Ilmcs_enabled_flag bang 1 chi ra rang 4nh xa d sing vé6i chon thang
sic d6 duge sir dung trong CLVS. sps_Imcs_enabled_flag bing 0 chi ra ring 4nh
xa do sang voi chon thang sic do khong dugce sir dung trong CLVS.

ph_Imcs_enabled_flag bing 1 chi ra ring 4nh xa do sang v6i chon thang
sic do dugc phép dbi véi tht ca céc lat lién két voi PH. ph_Imcs_enabled flag
béng 0 chi ra ring 4nh xa do sdng v6i chon thang sic d6 c6 thé khong dugc phép
d6i véi mot, hoic nhiéu, hodc tat ca cac 14t lién két véi PH. Khi khong hién dién,
gia tri ciia ph_lmes_enabled flag dugc suy ra la bang 0.

ph_Imes_aps_id chi ra adaptation_parameter_set id cia LMCS APS ma
chc 14t lién két véi PH tham chibu t6i. Temporalld ctia don vi NAL APS ¢6
aps_params_type. bing LMCS APS va adaptation_parameter_set_id bang
ph_lmcs_aps id phai nho hon hodc bang Temporalld cia anh lién két voi PH.

ph_chroma_residual_scale_flag bang 1 chira rang viéc chon thang du sdc
d 1a dugc phép dbi voi tht ca cac lat lien két véi PH.
ph _chroma residual scale flag bing 0 chi ra ring viéc chon thang du sic 46 c6
thé khong dugc phép dbi voi mot, hodc nhiéu, hodc tAt ca cac 14t lién két v6i PH.
Khi ph_chroma residual scale flag khong hién dién, né dugc suy ra la bang 0.

slice Imcs_enabled_flag bing 1 chi ra rang 4nh xa do sang véi chon thang
sic do 1a dugc phép dbi vai lat hién tai. slice Imcs_enabled_flag bang 0 chi ra
ring 4nh xa d9 sang vé&i chon thang sic do khong duoc phép dbi véi l4t hién tai.
Khi slice Imcs_enabled flag khong hién dién, né dugc suy ra la bang 0.

D¢ phan gidi hiéu vecto chuyén déng thich img (AMVR) dbi véi cac
khéi dwoc tao ma afin

AMVR afin 14 c¢ong cu tao ma ma cho phép khéi duogc tao mi ngoai afin
truyén cac hiéu s MV trong cac do phan giai khic nhau, nhu véi d9 chinh xac
t6i 1/4 miu do sang (mic dinh, voi amvr_flag duoc thiét 1ap bang 0), 1/16 méu
d6 sang, 1 mau do sang.

Céc phén tir ¢t phap va céc ngit nghia c6 lién quan trong SPS dugc mo ta
nhu sau:

Cac bang ct phép

7.3.2.3Ct phap RBSP tap thong s day
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seq parameter set rbsp() { Mo ta
sps_seq 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_affine_enabled_flag u(l)
if(sps_affine enabled flag) {
five minus max num_subblock merge cand ue(v)
sps_affine_type_flag u(l)
if(sps_amvr_enabled flag)
sps_affine_amvr_enabled flag u(l)
sps_affine_prof enabled_ flag u(D)
if(sps_affine prof enabled flag)
sps_prof _pic_present flag u(l)
}
sps lmcs_enabled flag u(1)
sps_ifnst_enabled flag u(1)
i

Céc ngit nghia

sps_affine_amvr_enabled_flag bing 1 chi ra ring d6 phan giai hiéu vecto
chuyén dong thich tng dugc st dung trong tao ma vecto chuyén dong cta ché
d0 ngoai anh afin. sps_affine amvr_enabled flag béng 0 chi ra ring d6 phan giai
hiéu vecto chuyén dong thich ung khong dugc st dung trong tao ma vecto
chuyén dong cia ché d6 ngoai anh afin. Khi khong hién dién, gid tri cla
sps_affine_amvr enabled_flag dugc suy ra la bang 0.

D.7 Thong diép SEI thong tin bic dnh con

D.7.1 Ci phap thong diép SEI théng tin bic anh con
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subpic_level info(payloadSize) { Mo ta

num_ref levels minusl u3)
sli_cbr_constraint_flag u(l)
explicit_fraction present flag u(1)
if(explicit_fraction present flag)

sli num_subpics minusl ue(v)
while(!byte aligned())

sli_alignment zero_bit f(1)
for(i=0;1 <= num_ref levels minusl; i++) {

ref level idc[i] u(8)
if(explicit_fraction present flag)

for(j =0;j <= sli num_subpics_minusl; j++)

ref level fraction minusl[i][j] u(8)
}

}

D.7.2 Céc ngit nghia thong diép SEI thong tin bic dnh con

Thong diép SEI théng tin bac anh con chira thong tin v& bic ma cac ddy anh
con trong dong bit tuong thich véi khi kiém tra su tuong thich ctia cac dong bit
duoc trich ra ma chira cac diy anh con theo Phu luc A.

Khi thong diép SEI thong tin bac anh con hién dién d6i v6i anh bat ky cia
CLVS, théng diép SEI thong tin bac anh con phai hién dién dbi v6i anh thtr nhét
ciia CLVS. Théong diép SEI thong tin bac anh con tiép tuc ddi véi 16p hién tai
theo thit tr gidi ma tir 4nh hién tai cho dén cubi cia CLVS. T4t ca c4c thong diép
SEI thong tin bac dnh con ma dp dung cho cing CLVS phai c6 cung néi dung.
Day anh con chira tit c céc anh con bén trong CLVS ma c6 cling gié tri cta chi
sb 4nh con. _ _

Su twong thich dong bit yéu cAu rang, khi thong diép SEI thong tin bic anh
con hién dién dbi v4i CLVS, gi4 tri ctia subpic_treated _as_pic_flag[i] phai bang
1 d6i v6i mbi gid tri ciia i ndm trong khoang tir 0 t6i sps_num_subpics_minus],
bao gbm céc gié tri bién.

num_ref levels_minusl plus 1 chira s6 Iugng cac bac tham chiéu duoc bao
tin hiéu d6i véi mbi anh con trong sd cac anh con sps_num_subpics_minus] +
1.

sli_cbr_constraint_flag bing 0 chi ra ring dé giai ma cac dong bit con thu

dugce tir su trich ra anh con bat ky ctia dong bit theo muc C.7 bang cach sir dung
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HRD ma sir dung dic ta CPB bat ky trong dong bit con dugc trich ra, thi by 14p
lich biéu dong gia dinh (HSS- hypothetical stream scheduler) hoat dong trong
ché 46 tc d6 bit gian doan. sli_cbr_constraint_flag bang 1 chi ra ring HSS hoat
dong trong ché do tdc do bit ¢b dinh (CBR — constant bit rate).

explicit_fraction_present_flag bang 1 chi ra rang céc phan tir ci phap
ref level fraction minus1[i] 12 hién dién. explicit_fraction _present_flag bang 0
chi ra rdng c4c phan tir cti phép ref level fraction_minusl [i] 12 khong hién dién.

sli num_subpics_minusl plus 1 chira s6 luong clia cac anh con trong céc
anh cia CLVS. Khi hién dién, gi4 tri cdasli_num_subpics_minus] phai bing gia
tri ciia sps_num_subpics_minus] trong SPS ma dugc tham chiéu téi béi cac anh
trong CLVS.

sli_alignment_zero_bit phai bang 0.

ref level idc[i] chi bdo bac ma mdi anh con tuong thich v4i nhu duge chi
ra trong Phu luc A. C4c dong bit phai khong chira cac gia tri cua ref level idc
khac v6i céc gia tri duoc chi ra trong Phu luc A. Cic gid tri khac cia
ref level idc[i] dugc béo luu dé dung trong twong lai boi ITU-T | ISO/IEC. Sy
tuong thich dong bit yéu cdu rang gid tri cta ref level_idc[i] phai nho hon hodc
bing ref level idc[k] déi véi gia tri bat ky cta k 16n hon i.

ref level fraction_minus1[i][j] plus I chira phan ctia cic gi6i han bac lién
két v6i ref level idc[i] ma &nh con thir j trong thich v6i nhu dugce chi ra trong
muc A.4.1. ‘

Bién sd SubpicSizeY[j] dugce thiét 1ap bing
(subpic_width minus1[j] + 1) * CtbSizeY * (subpic_height minusl[j] + H*C
tbSizeY .

Khi khong hién dién, gia tri cta ref level fraction_minus1[i][j] duoc suy ra
bing |
Ceil(256 * SubpicSizeY[j] + PicSizeInSamplesY * MaxLumaPs(general level
_idc) + MaxLumaPs(ref level idc[i]) — 1. [Ed. (HD): ¢ day PicSizeInSamplesY
khong 12 PicSizeMaxInSamplesY nhu dugc chi ra trong muyc A.4.27]

Bién 5O RefLevelFraction[i][j] duogc thiét 1ap bang

ref level fraction minusl1[i][j] + 1.
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Céc bién sb SubpicNumTileCols[j] va SubpicNumTileRows[j] duoc rit ra
nhu sau:
for(i=0;i <= sps_num_subpics_minusl; i++) {
SubpicNumTileCols[i] =1
SubpicNumTileRows[i] = 1
for(ctbAddrRs = subpic_ctu top_left x[i] + 1; ctbAddrRs <=
subpic_ctu_top_left x[i] + subpic_width_minus1[i];
ctbAddrRs++)
if(CtbToTileColBd[ctbAddrRs] =
CtbToTileColBd[ctbAddrRs — 1]) _
SubpicNumTileCols[i]++ (D.5)
for(ctbAddrRs = (subpic_ctu top _left y[i] + 1) * PicWidthInCtbsY;
ctbAddrRs <= (subpic_ctu top left y[i] +
subpic_height minus1[i]) * PicWidthInCtbsY;
ctbAddrRs += PicWidthInCtbsY)
if(CtbToTileRowBd[ctbAddrRs] !=
CtbToTileRowBd[ctbAddrRs — PicWidthInCtbsY])
SubpicNumTileRows[1]++

Céc bién sb SubpicCpbSizeVcl[i][j] va SubpicCpbSizeNal[i][j] duoc rit ra
nhu sau: |
SubpicCpbSizeVcll[i][j] =
Floor(CpbVclIFactor * MaxCPB * RefLevelFraction[i][j] +256) (D.6)
SubpicCpbSizeNal[i][j] =
Floor(CpbNalFactor * MaxCPB * RefLevelFraction[i][j] +256) (D.7)
Véi MaxCPB duge rut ra tir ref level idc[i] nhu dugce chi ra trong muc
A42.
Céc bién sb SubpicBitRateVel[i][j] va SubpicBitRateNal[i][j] dugc rut ra
nhu sau:
SubpicBitRateVcl[i][j] =
Floor(CpbVclFactor * MaxBR * RefLevelFraction[i][j] +256) (D.8)

47



51941

SubpicBitRateNal[i][j] =
" Floor(CpbNalFactor * MaxBR * RefLevelFraction[i][j] = 256) (D.9)

Véi MaxBR dugce rit ra tir ref level idc[i] nhu dugc chira trong muc A.4.2.

LUU Y 1 — Khi anh con dugc trich ra, dong bit thu dugc c6 CpbSize (hodc
dugc chi bao trong SPS hodc dugc suy ra) lén hon hodc bang
SubpicCpbSizeVel[i][j] va SubpicCpbSizeNal[i][j] va BitRate (hodc dugc chi
bao trong SPS hodc dugc suy ra) 16n hon hodc bing SubpicBitRateVcl[i][j] va
SubpicBitRateNal[1][j].

Su trong thich dong bit yéu ciu ring cac dong bit thu dugce tir viée trich ra
anh con thi j d8i v6i j ndm trong khoang tir 0 t6i sps_num_subpics_minus1, bao
gbm cac gié tri bién, va tuong thich véi tiéu str v6i general tier flag béng 0va

bac bang ref level idc[i] dbi vo6i i nim trong khoang tr 0 t6i
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num _ref level minus1, bao gdm céc gid tri bién, phai tudn theo céc diéu kién '

rang budc sau day d6i v&i mbi phép thir sy trong thich dong bit nhu dugc chi ra
trong Phu luc C:

Ceil(256 * SubpicSizeY[j] + RefLevelFraction[i][j]) phdi nhé hon hodc
bing MaxLumaPs, trong d6 MaxLumaPs duoc chi ra trong Bang A.1 d6i véi bac
ref level idcli].

Gia tri cua
Ceil(256 * (subpic_width minus1[j] + 1) * CtbSizeY - ReflevelFraction[i][j])
phai nho hon hodc bang Sqrt(MaxLumaPs * 8).

Gia tri cua
Ceil(256 * (subpic_height minus1[j] + 1) * CtbSizeY + RefLevelFraction[i][j])
phai nhé hon hodc bang Sqrt(MaxLumaPs * 8).

Gié tri cia SubpicNumTileCols[j] phai nhé hon hodc bang MaxTileCols va
cua SubpicNumTileRows[j] phdi nhé hon hodc bing MaxTileRows, trong d6
MaxTileCols va MaxTileRows dugc chi ra trong Béng A.1 d6i voi bac
ref level idcf[i].

Gi4 tri ctia SubpicNumTileCols[j] * SubpicNumTileRows[j] phdi nhé hon
hodc bing MaxTileCols * MaxTileRows * RefLevelFraction[i][j], trong do6
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MaxTileCols va MaxTileRows dugc chi ra trong Bang A.l dbi véi bac
ref level idc[i].

Tdng cua céc bién sé NumBytesInNalUnit dbi v6i AU 0 tuong tng v6i anh

con thir ] phai nho hon hodc bing
FormatCapabilityFactor * (Max(SubpicSizeY[j], fR * MaxLumaSr * Refl.evel
Fraction[i][j] + 256)
+ MaxLumaSr * (AuCpbRemoval Time[0] — AuNominalRemovalTime[0]) * R
efLevelFraction[i][j]) = (256 * MinCr) dbi v6i gia tri cla
SubpicSizeInSamplesY bing AU 0, trong d6 MaxLumaSr va
FormatCapabilityFactor 1a cac gié tri l4n luot dugce chi ra trong Bang A.2 va
Bang A.3, ma 4p dung cho AU 0, & béc ref level idc[i], va MinCr duge rut ra
nhu duoc chi bdo trong A.4.2. [Ed. (RS): fR 1a bién sb tiéu st cu thé duogc xéc
dinh trong A.4.2.]

Téng cta cac bién s6 NumBytesInNalUnit dbi véi AU n (véi n 16n hon 0)
trrong tng véi anh con thir j phai nhé hon hoac bang FormatCapabilityFactor *
MaxLumaSr * (AuCpbRemovalTime[n] -
AuCpbRemovalTime[n — 1]) * RefLevelFraction[i][j] = (256 * MinCr), trong
d6 MaxLumaSr va FormatCapabilityFactor 1a cac gia tri lan lugt dugc chi ra
trong Bang A.2 va Bang A.3, ma 4p dung cho AU n, & béc ref_level idc[i], va
MinCr duoc rat ra nhu dugce chi béo trong A.4.2.

Dbi v6i tap anh con bit ky ma chira mot hodc nhiéu anh con va bao gébm
danh sach cia c4c chi s6 anh con SubpicSetIndices va sb luong cuia cic anh con
trong tap 4nh con NumSubpicsInSet, thong tin bac ctia tip anh con dugc rut ra.

Bién s6 SubpicSetAccLevelFraction[i] d6i v6i phin bac téng so v6i bac
tham chiéu ref level idc[i], va cac bién sb& SubpicSetCpbSizeVcl[i],
SubpicSetCpbSizeNal[i], SubpicSetBitRateVcl[i], va SubpicSetBitRateNalli]
cua tip anh con, dugc rit ra nhu sau:

for i=0;1 <= num_ref level minusl;i-++) {

SubpicSetAccLevelFraction[i] = 0
SubpicSetCpbSizeVcl[i] =0
SubpicSetCpbSizeNal[i] =0
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SubpicSetNumTiles[i] = 0
for (j = 0; j < NumSubpicsInSet; j ++) {
CurrSubpicldx = SubpicSetIndices[j]
SubpicSetAccLevelFraction[i] +=
RefLevelFraction[i][CurrSubpicldx] (D.10)
SubpicSetCpbSizeVcl[i] +=
SubpicSetCpbSizeVcl[i][ CurrSubpicldx]
SubpicSetCpbSizeNal[i] +=
SubpicSetCpbSizeNal[i][ CurrSubpicldx]
SubpicSetBitRateVcl[i] +=
SubpicSetBitRateVel[i][ CurrSubpicldx]
SubpicSetBitRateNal[i] +=
SubpicSetBitRateNal[i][CurrSubpicldx]
SubpicSetNumTiles[i] +=
SubpicNumTileCols[CurrSubpicldx] *
SubpicNumTileRow[CurrSubpicldx]

Gia tri ciia bo chi bdo bac diy tip anh con, SubpicSetLevelldc, dugc rit ra
nhu sau:

SubpicSetLevelldc = general _level idc
for (i=num_ref level minusl;i >= 0;i——)

if(SubpicSetNumTiles[i] <= (MaxTileCols * MaxTileRows) &&
(D.11)
SubpicSetAccLevelFraction[i] <= 256)
SubpicSetLevelldec = ref level idcli]

trong d6 MaxTileCols va MaxTileRows dugc chi ra trong Bang A.1 d6i véi
ref level idc[i].

Dong bit tdp anh con turong thich véi tidu st v6i general tier flag bang 0 va
bac bing SubpicSetLevelldc phai tusn theo cic didu kién rang budc sau day dbi

v&i mdi phép thir su twong thich dong bit nhu dugc chi ra trong Phy lyc C:
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Déi voi cac thong sé HRD VCL, SubpicSetCpbSizeVel[i] phai nhé hon hoic
bang CpbVclFactor ¥ MaxCPB, trong d6 CpbVclFactor duge chi ra trong
Bang A.3 va MaxCPB dugc chi ra trong Bang A.1 trong cic don vi bang
CpbVclFactor bit.

Déi vé6i cac thong s6 HRD NAL, SubpicSetCpbSizeNal[i] phai nhé hon hodc
bing CpbNalFactor * MaxCPB, trong d6 CpbNalFactor dugc chi ra trong
Bang A.3, va MaxCPB dugc chi ra trong Bang A.1 trong cdc don vi bang
CpbNalFactor bit.

Péi vai cac thong sé HRD VCL, SubpicSetBitRateVel[i] phai nhé hon hodc
bang CpbVclFactor * MaxBR, trong d6 CpbVclFactor dugc chi ra trong
Bang A.3 va MaxBR dugc chi ra trong Béang A.1 trong cdc don vi bang
CpbVclFactor bit.

Déi véi cac thong s6 HRD NAL, SubpicSetBitRateNal[i] phai nhé hon hoic
bang CpbNalFactor * MaxCR, trong d6 CpbNalFactor dugc chi ra trong
Bang A.3, va MaxBR dugc chi ra trong Bang A.1 trong cdc don vi bang
CpbNalFactor bit.

LUU Y 2 - Khi tip anh con dugc trich ra, dong bit thu dugce c6 CpbSize
(hodc dugc chi bio trong SPS hodc dugc suy ra) 12 16n hon hodc bang
SubpicSetCpbSizeVcl[i][j] va SubpicSetCpbSizeNal[i][j] va BitRate (hodc dugc
chi bao trong SPS hoic dugc suy ra) la I6n hon hodc bang

SubpicSetBitRateVcl[i][j] va SubpicSetBitRateNal[i][j].

Cic vin @2 k§ thuat dwge gidi quyét béi cac giai phap ky thudt dwgc mé ta
Céc thiét k& hién c6 dbi véi cac anh con va LMCS trong VVC c6 céc van dé
sau day:
Viéc rit ra danh sach SubpicNumTileRows[] (chi ra sb luong cua cac hang
6 anh dwgc bao gdm trong anh con) 1a Phuong trinh D.5 1a khong dung, do gia
tri chi s6 idx trong CtbToTileRowBd[idx] trong phuong trinh ¢ thé 16n hon gia
tri cho phép 16n nhat. Hon nita, d6 sai 1é&ch cia ca SubpicNumTileRows[] 1an

SubpicNumTileCols[] (chi ra s§ lwong ciia cic cot 6 anh dugc bao gbm trong
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anh con) stt dung hoat dong dua trén CTU, ma phirc tap mét cach khong can
thiét.

Viéc rat ra cia mang CtbAddrInSlice trong Phuong trinh 29 khi
single slice per subpic_flagla bang 1 12 khong ding, do céc gia tri cia cac dia
chi CTB quét manh trong mang dbi v6i mdi 14t cin phai theo giai ma thir tu cla
cac CTU thay vi theo thir tu quét manh cua cac CTU.

Su bdo tin hiéu LMCS 1a khong hiéu qua. Khi ph_Imcs_enabled_flag bing
1, trong phan 16n cac trudng hgp LMCS s& 1a dugc phép d6i voi tit ca cac 14t
cia anh. Tuy nhién, trong thiét ké VVC hién tai, dbi véi truong hop khi LMCS
1a dugc phép dbi véi tht ca cac 14t cla anh, thi khong chi ph_lmcs_enabled flag
12 biing 1, slice_lmes_enabled flag véi gid tri 1 cin phai duge bao tin hiéu ddi
v6i mbi 14t.

Céc ngit nghia ctia ph_lmes_enabled_flag 14 xung dot véi viée thiic day béo
tin hiéu c& LMCS béc 14t khi ph_Imecs_enabled_flag 1a ding. Trong VVC hi¢n
tai, khi ph_lmcs_enabled_flag la dung, thi tAt ca céc 14t phai cho phép LMCS.
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Do d6, khong cén phai béo tin hiéu thém céc co cho phép LMCS trong tiéu dé

lat.

Ngoai ra, khi tiéu dé anh bao rang LMCS 1a dugc phép, thuong 1a, dbi véi
tAt ca cac lat, thi tAt ca LMCS 1a dugc phép. Viée diéu khién LCMS trong tiéu
dé 14t chi yéu dé xtr 1y cac trudong hop goc. Do do, néu co LMCS PH 14 diing va
¢ LMCS SH 1uén ludn dugc béo tin hidu, diéu ndy c6 thé gy ra cac bit khong
can thiét dugc bao tin hiéu cho céc trudng hgp nguoi ding phd thong.

Céc ngit nghia ctia c@ AMVR afin SPS la khong ding do d6i v6i mdi CU
dugc tao ma ngoai afin, AMVR afin ¢6 thé 14 dugc phép hodc khong dugc phép.
Céc vi du vé cac ky thuit va cic phwong 4n

Dé giai quyét cac vén d néu trén, va mot s6 van d& khac ma khong duge
nhéic dén, cac phuong phap nhu duge tdng két dudi day dugc dé xuét. Cac muc
ndy can dugc xem nhu céac vi dy dé giai thich cac y tuéng chung va khong dugc
dién giai theo cach hep. Hon nita, cic muc nay c6 thé dugc ap dung mot cach
riéng r& hodc dugc két hop theo cach bét ky.

Lién quan t&i cdc anh con dé gidi quyét cac van dé thit nhat va thi hai
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Modt hodc nhiéu trong sb cach tiép cin sau day dugc mo ta:

Chi s6 cot 6 anh ctia mdi cot CTU cua anh dugce rit ra.

Viéc rut ra s6 lugng cua cac cft 6 anh dugce bao gém trong anh con 1a dua
trén céc chi sb cot 6 anh ciia cac CTU xa nhit bén trai va/hodc xa nhét bén phai
duge bao gdm trong anh con.

Chi s6 hang 6 anh ctia mdi hang CTU cua anh dugc rit ra.

Viéc rit ra sb lugng cia cic hang 6 anh dugc bao gbm trong anh con 12 dya
trén cac chi s6 hang 6 anh ctia cac CTU dinh va/hodc dy dugc bao gbm trong
anh con.

Thuat ngit chi sb 14t bac anh duge x4c dinh nhu sau: chi sb, dugc xac dinh
khi rect_slice flag 1a bang 1, ciia 14t t6i danh séch ctia cac l4t trong anh theo thir
tu nhu céac 14t dugce bdo tin hiéu trong PPS khi single_slice_per_subpic_flag 1a
bang 0, hoic theo thir tu ting cac chi sb anh con cua anh con tuong g vGi cac
lat khi single slice_per subpic_flagla bang 1.

Trong mdt vi du, chiéu cao ciia anh con khong thé dugc tinh theo cic & anh
khi anh con chira 14t ma dugc phéan ving tir 6 anh.

Trong mot vi du, chidu cao ctia 4nh con c6 thé dugc tinh theo cidc CTU thay
vi céc 0 anh.

Viéc lidu chidu cao clia dnh con c6 nhd hon mdt hang 6 anh hay khong dugc
rut ra.

Trong mot vi dy, viéce lidu chiéu cao cta anh con c¢6 nhé hon mdt hang 6 anh
hay khong dugc rut ra 1a ding khi anh con chi bao gdm cac CTU tir mot hang 6
&anh va khi hoic cac CTU dinh trong anh con khong 14 cac CTU dinh ctia hang 6
&4nh hodc cac CTU day trong anh con khong 1a cac CTU ddy ctia hang 6 anh.

Khi dugc chi bdo ring mdi anh con chi chira mot 14t va chiéu cao ciia anh
con 12 nho hon m6t hang 6 anh, d6i véi mai 14t vé6i chi sb 14t bic anh i cia anh,
gia tri cua CtbAddrInSlice[i][j] d6i v6i j nam trong khoang tir 0 t&i s6 luong cua
cac CTU trong lat trir 1, bao gbm céc gid tri bién, dugc rat ra bang dia chi CTU

quét manh anh cua CTU thi j trong quét manh CTU cua anh con.
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Trong mot vi dy, viéc liéu chiéu cao cia anh con ¢6 nhé hon mdt hang 6 anh
hay khong dugce rit ra 12 ding khi khoang cach gitta cac CTU dinh trong anh con
va cac CTU day trong anh con 1a nhé hon chiéu cao ciia 6 anh tinh theo cac CTU.

Khi dugc chi bdo ring mdi anh con chi chira mot 14t va chiéu cao cia anh
con la 16n hon hodc béng mot hang 6 anh, d6i v6i mbi 14t véi chi s 14t bac anh
i cita anh, gié tri ctia CtbAddrInSlice[i][j] dbi v6i j ndm trong khoang tir 0 t6i sb
lugng cua cac CTU trong lat trir 1, bao gbm cac gia tri bién, dugc rut ra bang dia
chi CTU quét manh anh ctia CTU thir j theo thir tr sau déy cua cac CTU:

Céc CTU trong cAc & anh khac nhau trong dnh con duoc xép thit tur sao cho
CTU thit nhit trong 6 anh thir nhit v6i gid tri cta chi s6 6 anh nhé hon di trude
CTU tht hai trong 6 anh thir hai v6i gia tri cia chi s6 6 anh Iém hon.

Céac CTU bén trong mdt 6 anh trong anh con dugc xép thr tur trong ‘quét
manh CTU ctia 6 anh.

Lién guan t6i LMCS dé oiai quvét van dé thiz ba (bao odm céc vén dé con)

Sy didu khién hai bac ciia LMCS (ma bao gém hai khia canh: 4nh xa 40 sang
(qua trinh tai tao dang, dugc ky hiéu 1a RP) va chon thang du sic do phu thuoc
do6 sang (CRS)) duoc dé xuét, trong 46 su diéu khién bac cao hon (vi du, bac anh)
va bac thip hon (vi du, bac 1at) dugc sir dung va viée lidu théng tin diéu khién
béc thip hon c6 hién dién hay khong phu thudc vao thong tin didu khién bac cao.
Ngoai ra, diéu sau day dugc ap dung: _

Trong vi du thir nhat, mot hoic nhidu trong sb cic gach dau dong con duéi
day dugc 4p dung:

B chi bao thir nhit (vi du, ph_lmes_enabled_type) c6 thé dugc bao tin hiéu
& béc cao hon (vi dy, trong tidu d& anh (PH)) dé chi ra cach thire LMCS dugc
phép & bac thap hon ma 12 gi4 tri khong nhi phén.

Trong mot vi dy, khi bd chi béo thir nhét 12 bang X (vi du, X = 2), n6 chi ra
ring LMCS duoc phép dbi vai tht ca cac 14t lién két véi PH; khi bg chi béo thi
nhét 12 bang Y (Y != X) (vi du, Y=1), n6 chira rang LMCS dugc phép dbi vai
moOt, hodc nhiéu, nhung khong phai tAt ca cac lat lién két voi PH; khi bd chi bao
thir nhét 12 bing Z (Z!=X va Z!=Y) (vi du, Z=0), n6 chi ra ring LMCS 1a khong

duge phép dbi vai tht ca cac 14t lién két v6i PH.
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Theo cach khac, hon nira, khi bd chi bao thir nhét khong hién dién, gié tri
cua bd chi bao dugce suy ra la béng gia tri mdc dinh, chéng han Z.

Trong mot vi dy, khi bd chi bao thi nhit 1a bang X (vi du, X =2), n6 chira
ring LMCS 1 khong dugc phép dbi véi tat ca cac 14t lién két v6i PH; khi b chi
bAo thir nhét 12 bing Y (Y !=X) (vi du, Y=1), n6 chi ra ring LMCS 1a khong
duogc phép ddi v6i mot, hodc nhiéu, nhung khong phai tat ca céc l4t lién két voi
PH; khi bd chi bdo thir nhét 13 bang Z (Z!=X va Z!=Y) (vi dy, Z=0), n6 chi ra
ring LMCS duoc phép dbi vdi tt ca cac 14t lién két voi PH.

Theo cach khac, hon nira, khi bd chi bao thir nhét khong hién dién, gid tri
cua bd chi bao dugce suy ra la bang gia tri mic dinh, ching han X.

Theo cach khac, hon nita, bd chi bao thir nhét c6 thé duge bao tin hidu mot
cach c6 didu kién theo gia tri cia c& cho phép LMCS trong bic day (vi du,
sps_Imes_enabled_flag).

Theo cach khéc, hon nira, bd chi bao thir nhét ¢6 thé duge tao ma véi u(v),
hodc u(2) hodc ue(v).

Theo cach khic, hon nita, bo chi bao thir nhét ¢6 thé dugce tao mi véi ma
don phén bi chit.

Theo cach khac, hon nita, thong tin APS LMCS (vi du, ph_lmes_aps_id)
dugc st dung bdéi cac 14t va/hodc o chd phép CS (vi duy,
ph_chroma_residual_scale_flag) co thé dugc bao tin hiéu theo kiém tra didu
kién cla céc gia tri cua bd chi bao thir nhét.

B chi bao thir hai cua viéc cho phép/khong cho phép LMCS d6i véi bac
thip hon (vi duy, slice_lmes_enabled_flag) c6 thé duoc bao tin hidu & bac thap
hon (vi dy, trong tiéu dé 14t) va né co thé duogc bao tin hidu mot cach co didu
kién béng cach kiém tra gia tri ciia bo chi bao tht nhét.

Trong mot vi du, bd chi béo thir hai cé thé dugc béo tin hiéu theo kiém tra
didu kién 12 ‘bd chi bao thir nhét 12 bing Y.

Theo cach khac, bd chi bao thir hai co thé duoc bio tin hiéu theo kiém tra
diéu kién 1a ¢ gia tri cia b chi béo thur nhét >> 1° hodc ‘gid tri ctia bd chi bdo thi

nhit/2’ hoic ‘gia tri cia bd chi bao thir nhat & 0x01°.
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Theo cach khac, hon nita, n6 c6 thé dugc suy ra la dugc phép khi b chi bao
thr nhét 12 bing X; hoic duge suy ra 1a khong dugc phép khi bd chi bao thir nhét
13 bing Z. o

Trong vi du th hai, mdt hodc nhidu trong s cac gach dau dong con dudi
day dugc ap dung:

Nhiéu hon mét b chi bao c6 thé duge béo tin hidu c6 thé dugc bao tin hiéu
& bac cao hon (vi dy, trong tiéu dé anh (PH)) dé chi ra cach thitc LMCS dugc
phép & bac thap hon ma 14 gié tri khong nhi phan.

Trong mdt vi dy, hai b chi bdo cé thé dugc béo tin hiéu trong PH.

Trong mot vi du, b chi bao thir nhét chi ra lidu c6 it nhat mot 1at lién két véi
PH ma cho phép LMCS hay khéng. Va bd chi bao thir hai chi ra li€u tat ca cac
14t lién két v6i PH c6 cho phép LMCS hay khéng.

Theo céach khéc, hon nita, bo chi bao thir hai cé thé duoc bao tin hiéu mot
cach c6 diéu kién theo gia tri cia by chi bao thir nhat, vi du, khi bd chi béo thir
nhét chi ra rang c6 it nhat mdt 14t ma cho phép LMCS.

Theo céach khac, hon nira, khi bd chi bdo thir hai khong hién dién, thi dugce
suy ra rang tat ca cac lat cho phép LMCS.

Theo cach khac, hon nira, bo chi bao tha ba co thé dugc béo tin hiéu mot
cach c6 diéu kién trong SH theo gia tri ciia bd chi bao thir hai, vi dy, khi by chi
béo thit hai chi ra rang khéng phai tit ca cac 1at cho phép LMCS.

Theo cach khéc, hon nira, khi bd chi bao thir ba khong hién dién, né c6 thé
dugc suy ra theo gia tri cda bd chi bo thir nhét va/hodc thit hai (vi dy, duoc suy
ra 12 bing gi4 tri ctia bo chi béo thir nhét).

Theo céch khdc, bd chi bio thir nhat chi ra ligu ¢6 it nhét mot lat lién két vi
PH ma khong cho phép LMCS hay khong. Va bd chi bdo thir hai chi ra liéu tat
ca cac 14t lién két véi PH c6 khong cho phép LMCS hay khong.

Theo cach khéc, hon nira, bd chi béo thi hai co thé dugc béo tin hiéu mot
cach c6 didu kién theo gia tri ctia b chi bao thtr nhat, vi dy, khi b chi bao thi
nhét chi ra ring c6 it nhat mot 1at ma khong cho phép LMCS.

Theo céach khéc, hon nita, khi b6 chi bao thir hai khong hién dién, thi dugc
suy ra rang tit ca cac lat lién két v6i PH khong cho phép LMCS.
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Theo cach khéac, hon nira, bd chi bao thi ba ¢ thé duoc bao tin hiéu mot
cach c6 diu kién trong SH theo gia tri ciia bd chi bdo thi hai, vi du, khi b0 chi
béo thit hai chi ra ring khong phai tAt ca cac 1at khong cho phép LMCS.

Theo cach khéc, hon nita, khi bd chi bao thir ba khong hién dién, n6 c6 thé
dugc suy ra theo gia tri ctia bo chi bao tht nhéit va/hoic tht hai (vi du, dugc suy
ra 12 bang gia tri ctia bd chi béao thir nhét).

Theo céach khac, hon nita, bd chi bao thu nhét c6 thé dugc bao tin hiéu mot
cach c6 diéu kién theo gia tri cua c& cho phép LMCS trong béc day (vi du,
sps_lmcs_enabled_flag).

B chi béo thit ba ctia viéc cho phép/khdng cho phép LMCS dbi v6i bac thap
hon (vi dy, slice_Imcs_enabled_flag) co thé dugc bao tin hiéu & bac thip hon
(vi du, trong tiéu d8 14t) va no co thé duogc bao tin hiéu mot cach ¢ diéu kién
béng cach kiém tra gia tri cia bd chi bao thir nhét va/hoic bd chi bao thi hai.

Trong mdt vi dy, bd chi bdo thir ba co thé dugc béo tin hiéu theo kiém tra
didu kién 1a ‘khong phai tit ca céc 14t cho phép LMCS’ hodc ‘khong phai tht ca
céc 14t khéng cho phép LMCS’.

Trong vi du khéc nita, by chi béo thir nhét va/hoic bo chi bdo thir hai va/hodc
~ bd chi béo thir ba duge néu trong vi du thir nhét/tht hai c6 thé duoc sir dung dé

diéu khién viéc stt dung RP hogc CRS thay vi LMCS.

Céc ngfr nghia ctia ba ¢ LMCS trong SPS/PH/SH dugc cép nhét nhu sau:

sps_lmes_enabled_flag bang 1 chi ra rang 4nh xa do sing v6i chon thang
sic 46 [[dugc st dung]] cd thé dwgc s dung trong CLVS.
sps_Imcs_enabled_flag bang 0 chi ra rang 4nh xa do sang vdi chon thang sic d6
khong dugc sir dung trong CLVS.

ph_lmcs_enabled_flag bang 1 chi ra rang 4nh xa do sang v6i chon thang
séc do [[duoc phép]] cd thé dwoc sit dung dbi v6i tt ca cac lat lién két v6i PH.
ph_Imcs enabled flag bing 0 chi ra rang anh xa d0 sang voi chon thang sdc do
[[c6 thé khong duge phép dbi voi mot, hodc nhiéu, hoacl] la khéng dwge sic
dung dbi vai tht ca cac 1at lién két vai PH. Khi khong hién dién, gia tri cha

ph_Imcs_enabled_flag dugc suy ra la bang 0.
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slice Imcs_enabled_flag bing 1 chi ra rang 4nh xa d6 séng v6i chon thang
sic do 1a [[dugc phép]] dwge s dung dbi v6i lat hién tai.
slice Imcs_enabled flag bing 0 chi ra ring 4nh xa do sdng v6i chon thang sdc
do 1a khong [[dugc phép]] dwoc s dung d6i v&i lat hién tai. Khi
slice_Imcs_enabled flag khong hién dién, né dugc suy ra la bang 0.

Su béo tir hiéu LMCS PH va/hodc SH duogc thay dbi sao cho khi LMCS
duoc st dung dbi v6i tht ca cac 14t cia anh, thi sy béo tin hiéu LMCS khong hién
dién trong SH.

Theo céach khéc, hon nira, cach thitc LMCS duogc suy ra phu thudc vao su
bao tin hiéu LMCS PH.

Trong mot vi dy, né dugc suy ra la duge phép khi LMCS dugc sir dung dbi
Vi tit ca céc 14t cia anh; va né duge suy ra khong duge phép khi LMCS khéng

duoc st dung do6i véi tat ca cac 14t cia anh.

Lién gquan té6i AMVR afin

Céc ngir nghia cia c& AMVR afin trong SPS dugc cip nhét nhu sau:

sps_affine_amvr_enabled_flag bing 1 chi ra rdng dd phan giai hiéu vecto
chuyén dong thich tng [[1a]] ¢d thé duge st dung trong tao mi vecto chuyén
dong cta ché dd ngoai anh afin. sps_affine amvr_enabled_flag bang 0 chi ra
rang d6 phan giai hiéu vecto chuyén dong thich tng khong dugc st dung trong
tao ma vecto chuyén dong ctia ché d6 ngoai anh afin. Khi khong hién dién, gia

tri ctia sps_affine_amvr enabled flag dugc suy ra la bang 0.

Cac phwong an

Phwong 4n 1: hd trg cic 4nh con

Phurong én 13 danh cho muc 1 va céc tiéu muc cua né.

3 Cac dinh nghia

chi s ldt bic dnh: chi s6, dwgc xdc dinh khi rect_slice_flag la bang 1, ciia
ldt t6i danh sdch ciia cdc ldt trong dnh theo thir tir nhw cdc lat dwogc bdo tin

hiéu trong PPS khi single_slice_per _subpic_flag la bang 0, hodic theo thir tw
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tdng cdc chi sé dnh con cia dnh con twong img vdi cdc lit khi
single_slice_per_subpic_flag la bang 1.

[[chi s6 14t bac anh: chi sb cia 14t t6i danh sach cta cac 14t trong anh theo
thir tu nhu chiing dugc bao tin hiéu trong PPS khi rect_slice_flag la bang 1.]]

6.5.1 Cic qua trinh quét manh CTB, quét 6 4nh, va quét 4nh con

Cdc danh sdch CtbToTileColBd[ctbAddrX] va
ctbToTileColldx[ctbAddrX] dbi v&i ctbAddrX nim trong khoang tir 0 toi
PicWidthInCtbsY, bao gém cac gia tri bién, chi ra su bién dbi tir dia chi CTB
ngang 1an luot sang dudng bién cot 6 anh trai trong cac don vi clia cac CTB va
tdi chi so cft 6 dnh, duoc rit ra nhu sau:

tileX =0
for(ctbAddrX = 0; ctbAddrX <= PicWidthInCtbsY; ctbAddrX++) {

if(ctbAddrX == tileColBd][tileX + 1])
@27
tileX++
CtbToTileColBd[ctbAddrX] = tileColBd[tileX]
ctbToTileColldx[ctbAddrX] = tileX
}

LUU Y3- kich thuéc cia cde mang CtbToTileColBd[] va
ctbToTileColldx/[] trong khi suy ra nhu trén /a 16n hon chidu rong anh thuc té
trong cac CTB.

Cdc danh sdch CtbToTileRowBd[ctbAddrY]  va
ctbToTileRowldx[ctbAddrY] d6i v6i ctbAddrY nim trong khoang tir 0 t&i
PicHeightInCtbsY, bao gém cac gia tri bién, chi ra sy bién dbi tir dia chi CTB
doc 1an luot sang dudng bién cot 6 anh dinh trong cac don vi cua cac CTB va tdi
chi sé hang 6 danh, dugc rit ra nhu sau:

tileY =0
for(ctbAddrY = 0; ctbAddrY <= PicHeightInCtbsY; ctbAddrY++) {

if(ctbAddrY == tileRowBd[tileY + 1])
(28)
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tileY++
CtbToTileRowBd[ctbAddrY] = tileRowBd[tileY]
ctbToTileRowldx[ctbAddrY] = tileY

LUU Y 4- cic kich thudc cua cdc mang CtbToTileRowBd[] va
ctbToTileRowlIdx[] trong khi suy ra nhu trén /a 16n hon chiéu cao anh thuc té
trong cac CTB.

Cdc danh sdch SubpicWidthInTiles[i] va SubPicHeightInTiles[i], doi voi
i ndm trong khodng tir 0 téi sps_num_subpics_minusl, bao gom cdc gid tri
bién, lan lwot chi ra chiéu rong va chiéu cao ciia dnh con thir i trong cdc cjt
6 @nh va cdc hang 6 anh, va danh sdch subPicHeightLessThanOneTileFlag[i],
doi vdi i nam trong khodng tir 0 téi sps_num_subpics_minusl, bao gom cdc
gid tri bién, chi ra viéc liéu chiéu cao ciia Gnh con thir i c6 nhé hon mét hang
0 dnh hay khong, dwgc rut ra nhw sau:

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

leftX = subpic_ctu_top left x[i]
rightX = leftX + subpic_width_minusl[i]
SubpicWidthInTiles[i] =
ctbToTileColldx[rightX] + I — ctbToTileColldx(leftX] (29)
topY = subpic_ctu_top_left y[i]
bottomY = topY + subpic_height_minusl[i]
SubPicHeightInTiles[i] =
ctbToTileRowldx[bottomY] + 1 — ctbToTileRowldx[topY]
if(SubPicHeightInTiles[i] == 1 && bottomY + 1 —topY <
RowHeight[ctbToTileRowldx([topY]])
subPicHeightLessThanOneTileFlag[i] = 1

Theo cdch khdc, trong phwong trinh néu trén, diéu kién sau ddy:
if(SubPicHeightInTiles[i] == 1 && (bottomY +1—topY <
RowHeight[ctbToTileRowldx[topY]])

C6 thé dwoc thay doi nhu sau:
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if(SubPicHeightInTiles[i] == 1 && (topY != CtbToTileRowBd[topY]

|

bottomY + 1 != CtbToTileRowBd[bottomY + 1])
LUU Y 5 — Khi 6 anh dwgc phén ving thanh nhiéu ldt hinh chit nht va chi
tdp con ciia cdc ldt hinh chit nhdt cia 0 dnh la dwgc bao gom trong dnh con
thit i, thi 6 dnh dwoc tinh la mdt 6 dnh trong gid tri cia
SubPicHeightInTiles[i].

Khi rect slice flag la bang 1, danh séch NumCtusInSlice[i] d6i voi i nim
trong khodng tr 0 t¢i num_slices_in_pic_minusl, bao gdm cac gia tri bién, chi
ra s6 lugng ciia cic CTU trong 14t tht i, danh sach SliceTopLefiTileldx[i] dbi
v6i i ndm trong khoang tir 0 t6i num_slices_in_pic_minusl, bao gbm cac gia tri
bién, chi ra chi sd 6 anh cta 6 anh chta CTU thtr nhét trong lat, va ma tran
CtbAddrInSlice[i][jl @i v6i i ndm trong khoang tr 0 t6i
num_slices_in_pic_minusl, bao gdm céc gid tri bién, va ] nam trong khoang tir
0 t6i NumCtusInSlice[i] — 1, bao gdm céc gié tri bién, chi ra dia chi quét manh
anh ctia CTB tht j bén trong 14t th i, va bién s6 NumSlicesInTiles[i], chi ra s
lwong cta cac 14t trong 6 anh chira lat thir i, duge rit ra nhu sau:

if(single_slice per subpic_flag) {

for(i=0; i <= sps_num_subpics_minusl; i++) {
NumCtusInSlicefi] = 0
if(subPicHeightLessThanOneTileFlagl[i]) /* Ldt chira s6 lwong cdc
hang CTU trong 6 dnh. */
AddCtbsToSlice(i, subpic_ctu_top_left x[if,
subpic_ctu_top_left x[i] + subpic_width_minusl[i] + I,
subpic_ctu_top_left y[i],
subpic_ctu_top_left y[i] + subpic_height minusI[i] + 1)
else { /* Ldt chira s6 lieong cdc 6 dnh hoan chinh bao phii viing
hinh chit nhat. */
tileX = CtbToTileColBd[subpic_ctu_top_left x[if]
tileY = CtbToTileRowBd[subpic_ctu_top left y[if]
for(j = 0; j < SubPicHeightInTiles[if; j++)
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for(k = 0; k < SubpicWidthInTiles[i]; k++)
AddCtbsToSlice(i, tileColBd[tileX + k],

tileColBd[tileX + k + 1],
tileRowBd[tileY + j], tileRowBd[tileY + j + 1])

/
1l for(i=0;i <= sps num_subpics_minusl; i++)
NumCtusInSlice[i] =0
for(i = 0; i < PicSizeInCtbsY; i ++) {
sliceldx = subpic _info present flag ? CtbToSubpicldx[i] : 0
CtbAddrInSlice[sliceldx][NumCtusInSlice[sliceldx]] = 1
NumCtusInSlice[sliceldx]++
311
} else {
tileldx = 0
for(i=0;1 <= num_slices_in pic_minusl; i++)
NumCtusInSlice[i] =0
for(i=0;1 <= num_slices_in_pic_minusl; i++) {
SliceTopLeftTileldx[i] = tileldx
tileX = tileldx % NumTileColumns
tileY = tileldx / NumTileColumns
if(i <num_slices_in_pic_minusl) {
sliceWidthInTiles[i] = slice_width_in_tiles minusl[i] + 1
SliceHeightInTiles[i] = slice_height in_tiles minus1[i] + 1
} else {
sliceWidthInTiles[i] = NumTileColumns — tileX
SliceHeightInTiles[i] = NumTileRows — tileY
NumSlicesInTiles[i] = 1

¥
if(slicWidthInTiles[i] == 1 && SliceHeightInTiles[i] == 1) {

(30)
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if(num_exp slices_in_tile[i] ==0) {
NumsSlicesInTiles[i] = 1
SliceHeightInCtus[i] =
RowHeight[SliceTopLeftTileldx[i] / NumTileColumns]
} else {
remainingHeightInCtbsY =
RowHeight[SliceTopLeftTileIdx[i] / NumTileColumns]
for(j =0; j <num_exp_slices in_tile[i] — 1;j++) {
SliceHeightInCtus[i + j] =
exp_slice height in ctus minusl[i]j] + 1
remainingHeightInCtbsY —= SliceHeightInCtus[i + j]
¥

uniformSliceHeight = exp_slice_height in_ctus_minus1[i][j] +

while(remainingHeightInCtbsY >= uniformSliceHeight) { |
SliceHeightInCtus[i + j] = uniformSliceHeight
remainingHeightInCtbsY —= uniformSliceHeight
j+t
3
if(remainingHeightInCtbsY > 0) {
SliceHeightInCtus[i + j] = remainingHeightInCtbs Y
jH+
)
NumSlicesInTiles[i] = j
}
ctbY = tileRowBd[tileY]
for(j = 0; j < NumSlicesInTiles[i]; j++) {
AddCtbsToSlice(i, tileColBd[tileX], tileColBd[tileX + 1],
ctb, ctbY + SliceHeightInCtus[i])
ctbY += SliceHeightInCtus]i]
if(j < NumSlicesInTiles[i] — 1)
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i++
¥
} else
for(j = 0; j < SliceHeightInTiles[i]; j++)
for(k = 0; k < sliceWidthInTiles[i]; k++)
AddCtbsToSlice(i, tileColBd[tileX + k],
tileColBd[tileX + k + 1],
tileRowBd[tileY + j], tileRowBd[tileY +j + 1])
if(i <num_slices_in_pic_minusl) {
if(tile_idx delta present flag)
tileldx += tile idx_delta[i]
else {
tileldx += sliceWidthInTiles][i]
if(tileldx % NumTileColumns == 0)
tileldx += (SliceHeightInTiles[i] — 1) * NumTileColumns

D.7.2 Cac ngir nghia thong diép SEI thong tin bic dnh con

ref level fraction_minus1[i][j] plus 1 chira phén ctia cac gi6i han bac lién
két voi ref level idc[i] ma 4nh con thtt j twong thich véi nhu dugc chi ra trong
muc A.4.1.

Bién sd SubpicSizeY[j] dugce thiét 1ap bing
(subpic_width minus1[j] + 1) * CtbSizeY * (subpic_height minusI[jj+1)* C
tbSizeY .

Khi khong hién dién, gia tri cia ref level fraction minus1[i][j] duoc suy ra

bing
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Ceil(256 * SubpicSizeY[j] + PicSizeInSamplesY * MaxLumaPs(general level
_idc) ~ MaxLumaPs(ref level idc[i]) — 1.
Bién sb RefLevelFraction[i][j] dugc thiét 1ap bang
ref level fraction minus1[i][j] + 1.
[[Céac bién sé SubpicNumTileCols[j] va SubpicNumTileRows[j] dugc rut ra
nhu sau:
for(i=0;i <= sps_num_subpics minusl; i++) {
SubpicNumTileCols[i] = 1
SubpicNumTileRows[i] =1
for(ctbAddrRs = subpic_ctu top left x[i] + 1; ctbAddrRs <=
subpic_ctu top left x[i] + subpic_width minusI[i];
ctbAddrRs++)
if(CtbToTileColBd[ctbAddrRs] !=
CtbToTileColBd[ctbAddrRs — 1])
SubpicNumTileCols{i]++ (D.5)
for(ctbAddrRs = (subpic_ctu_top left y[i] + 1) * PicWidthInCtbsY;
ctbAddrRs <= (subpic_ctu top left y[i] +
subpic_height minus1[i]) * PicWidthInCtbsY;
ctbAddrRs += PicWidthInCtbsY)
if(CtbToTileRowBd[ctbAddrRs] !=
CtbToTileRowBd[ctbAddrRs — PicWidthInCtbsY])
SubpicNumTileRows[i]++

HI

Gia tri cua SubpicWidthInTiles[j] phai nhé hon hodc bing MaxTileCols va
cua SubPicHeightInTiles[j] phai nhé hon hodc bang MaxTileRows, trong d6
MaxTileCols va MaxTileRows dugc chi ra trong Bang A.1 dbi véi bac
ref level idc[i.

Gia tri cua SubpicWidthInTiles[j] * SubPicHeightInTiles[j] phai nh6 hon
hodc bing MaxTileCols * MaxTileRows * ReflLevelFraction[i][j], trong do6
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MaxTileCols va MaxTileRows dugc chi ra trong Bang A.l dbi voi bac

ref level idc[i].

Bién sb SubpicSetAccLevelFraction[i] d6i voi phin béc tdng so véi bac
tham chiéu ref level idc[i], va cac bién sb SubpicSetCpbSizeVell[i],
SubpicSetCpbSizeNal[i], SubpicSetBitRateVcl[i], va SubpicSetBitRateNalli]
cia tip anh con, dugc rat ra nhu sau:

for i=0;1 <= num_ref level minusl;i++) {

SubpicSetAccLevelFraction[i] = 0
SubpicSetCpbSizeVcl[i] =0
SubpicSetCpbSizeNal[i] =0
SubpicSetNumTiles[i] = 0
for (j = 0; j < NumSubpicsInSet; j ++) {
CurrSubpicldx = SubpicSetIndices][j]
SubpicSetAccLevelFraction[i] +=
RefLevelFraction[i][CurrSubpicldx] (D.10)
SubpicSetCpbSizeVcl[i] +=
SubpicSetCpbSizeVcl[i][CurrSubpicldx]
SubpicSetCpbSizeNal[i] +=
SubpicSetCpbSizeNal[i][CurrSubpicldx]
SubpicSetBitRateVcl[i] +=
SubpicSetBitRateVcl[i][ CurrSubpicldx]
SubpicSetBitRateNal[i] +=
SubpicSetBitRateNal[i][ CurrSubpicldx]
SubpicSetNumTiles[i] +=
SubpicWidthInTiles[ CurrSubpicldx] *
SubPicHeightInTiles[ CurrSubpicldx]
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Phwong 4an 2: hd trg LMCS
Theo phirong 4n nay, ci phap va cac ngit nghia cia cac phén tir ¢t phap
lién quan LMCS trong tiéu d& anh dugc cai bién, sao cho khi LMCS duoc str

dung dbi véi tht ca céc 14t cua anh, sy bao tin hiéu LMCS khoéng hién dién

trong SH.
7.3.2.7Ci phép céu triic tiéu dé anh

picture header structure() { Mo ta

gdr or irap pic_flag u(l)

if(gdr_or irap pic flag)

gdr pic flag u(1)

ph_inter_slice_allowed_flag u(1)

if(ph_inter slice allowed flag)

ph_intra slice allowed flag u(l)

non_reference picture flag u(1)

ph_pic_parameter_set_id ue(v)

ph_pic_order cnt Isb u(v)

if(gdr or irap pic flag)

no_output _of prior_ pics_flag u(l)

if(gdr pic flag)

recovery poc_cnt ue(v)

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

ph_extra bit[i] u(l)

if(sps poc msb flag) {

ph_poc_msb present flag u(1)

if(ph poc msb present flag)

poc_msb val u(v)

}

if(sps_alf enabled flag && alf info_in_ph flag) {

}

if(sps_Imcs_enabled flag) {

[[ph_lmcs_enabled_flag]] ph_Imcs_enabled type (D11
u(2)

if([[ph Imcs enabled flag]] ph_Imcs_enabled_type) {

ph_Imcs_aps_id u(2)

if(ChromaArrayType != 0)

ph_chroma_residual scale flag u(1)

}

}

if(picture_header extension present flag) {

ph_extension_length ue(v)

for(i=0; i <ph extension length; i++)

ph extension_data_byte][i] u(8)

}

I
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7.3.7.1C1 phap tiéu dé lit chung

slice header() { Mo ta
picture_header_in_slice_header flag u(l)
slice ts residual coding disabled flag ’ u(1)
if([[ph_Imcs enabled flag]] ph_Imcs_enabled type ==

slice Imcs_enabled_flag u(1)
if(pic_scaling list enabled flag)

slice_scaling_list_present flag u(1)
}

ph_Imes_enabled_fype[[cd]] bing M (vi du, M = I)[[1]] chi ra ring 4nh xa
d6 séng v&i chon thang sic dd duge phép dbi véi tht ca céc lat lién két véi PH.
ph_Imcs_enabled_flag bing N (vi du, N=2) chi ra rang dnh xa dp sding véi
chon thang sdc dp la dwgc phép déi véi it nhit mét ldt va khong dwgc phép doi
v&i it nhét mot ldt lién két véi PH. ph_lmcs_enabled_flag bang 0 chi ra ring 4nh
xa d0 sdng véi chon thang sic do [[c6 thé khong dugc phép dbi voi mot, hoac
nhidu, hoic]] 12 khong duoc phép dbi véi tht ca cac 1t lién két véi PH. Khi khong
hién dién, gia tri cia ph_Imcs_enabled flag dugc suy ra la bang 0.

slice Imes_enabled_flag bang 1 chira rang anh xa do sing véi chon thang
sic dd dugc phép d6i véi 14t hién tai. slice Imces_enabled_flag bing 0 chi ra ring
anh xa d sang vai chon thang sic do khong duge phép dbi véi 14t hién tai. Khi
slice_Imcs_enabled flag khong hién dién, né dugc suy ra la bang [[0]]
(ph_Imcs_enabled type ? 1 : 0).

Trong cac vi du néu trén, cac gia tri cuia M va N ¢6 thé 14n lugt duoc thiét
lap bing 1 va 2. Theo c4ch khéc, céc gia tri chaa M va N ¢6 thé 1an luot dugc thiét
1ap bang 2 va 1.

FIG. 5 1a so dd khéi thé hién hé théng xi Iy video vi du 1900 ma trong d6
cac k¥ thuat khac nhau dugc mo ta & day co thé duoc thuc hién. Cac phuong 4n
thuc hién khac nhau c6 thé bao gbm mot sb hodc tit ca cac thanh phén cua hé
théng 1900. He théng 1900 c6 thé bao gdm dau vao 1902 dé nhan ndi dung video.
No6i dung video ¢ thé duoc nhin trong dinh dang tho hoéc khong nén, vi du, cac
gia tri diém anh da thanh ph?m 8 hodc 10 bit, hodc co thé trong dinh dang dugc
nén hoic dugc ma hoda. Dau vao 1902 c6 thé 1a giao dién mang, giao dién buyt

ngoai vi, hodc giao dién bd luu trir. Cac vi du vé giao dién mang bao gdm cac
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giao dién dy dan nhu mang Ethernet, mang cap quang thy dong (PON- passive
optical network), v.v. va céc giao dién khong day nhu Wi-Fi hodc cac giao dién
dang 0.

Hé théng 1900 c6 thé bao gdm thanh phén tao ma 1904 ma c6 thé thuc hién
c4c phuong phap tao mi hodc ma hoa khac nhau ma duge moé ta trong ban moé ta
nay. Thanh phin tao ma 1904 c6 thé 1am giam t6c do bit trung binh cia video tir
dau vao 1902 t&i dAu ra cia thanh ph?m tao ma 1904 dé tao ra su biéu dién dugc
tao mé cua video. Do d6, cac k¥ thudt tao ma nay do6i khi duge goi 1a cac k¥ thuat
nén video hoac chuyén ma video. Dau ra cia thanh ph?m tao ma 1904 co thé hoic
duogc huu, hodc duge truyén qua dudng truyén thong duogc két ndi, nhu duge biéu
didn boi thanh phin 1906. Su bidu dién dong bit duge lwu hogc duge truyén
thong (hodc duge tao mi) cia video dugc nhin & dau vao 1902 c6 thé duge six
dung bdi thanh phan 1908 @8 tao ra cac gi tri diém anh hoic video c6 thé hién
thi ma dugc gt téi giao dién hién thi 1910. Qua trinh tao ra video nguoi dung
xem dugc tir sy biéu dién dong bit doi khi dugc goi 1a giai nén video. Hon nia,
trong khi nhitng hoat dong xir ly video da biét dugc goi 1a cac hoat dong hodc
cac cdng cu “tao ma”, thi can hiéu rﬁng cac céng‘cu hodc cac hoat dong tao ma
duoc str dung & bd ma hoa va cac cdng cu hodc céc hoat dong gidi mé tuong Ung
ma ddo ngugc cac Kkét qua ctia su tao ma s& dugce thuc hién bdi b gidi ma.

Céc vi du vé giao dién buyt ngoai vi hodc giao dién hién thi c6 thé bao gdbm
buyt ndi tiép van nang (USB - universal serial bus) hodc giao dién da phuong
tién dd phan giai cao (HDMI - high definition multimedia interface) hodc
Displayport, va v.v.. Cic vi du v& cac giao dién bd luu trit bao gbm giao dién
SATA (serial advanced technology attachment), PCI, IDE, va tuong tu. Céc ky
thuét duoc mo ta trong ban md ta c6 thé dugc thuc hién trong cac thiét b1 dién tir
khac nhau nhu cac dién thoai di ddng, cac may tinh xach tay, cac dién thoai thong
minh hodc cac thiét bi khac ma c6 kha ning thyc hién xur ly dit liéu k¥ thuét s6
va/hodc hién thi video.

FIG. 6 12 so dd khéi ciia thidt bi xit Iy video 3600. Thiét bi 3600 ¢6 thé duge
sit ‘dung dé thuc hién mot hodc nhiéu trong sé cac phuong phap duge mo ta &

day. Thiét bi 3600 c6 thé dugc thuc hién trong dién thoai thong minh, mdy tinh
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bang, may tinh, bd thu internet van vat (IoT - Internet of Things), va v.v.. Thiét
bi 3600 c6 thé bao gdm mot hodc nhidu bd xir Iy 3602, mdt hoic nhiu bd nhé
3604 va phan ctmg xt Iy video 3606. (C4c) bd xir ly 3602 ¢6 thé duge tao ciu
hinh dé thyc hién mot hodc nhidu phuong phép dugc md ta trong ban md ta nay.
B nhé (cac bd nhé) 3604 c¢6 thé duoc st dung d luru trit di liéu va ma dugc st
dung d& thuc hién cac phuong phap va cac k¥ thut duge md ta & déy. Phén cimg
xu ly video 3606 co thé duoc st dung dé thuc hién, trong hé mach phﬁn cung,
mot s6 k§ thuat duge mo ta trong ban md ta.

FIG. 8 1 so db khéi ma minh hoa hé théng tao ma video 100 vi du ma c6 thé
stir dung cac k¥ thuét theo sang ché.

Nhu dugc thé hién trén FIG. 8, hé théng tao ma video 100 cb thé bao gdbm
thiét bi ngudn 110 va thiét bi dich 120. Thiét bj ngudn 110 tao ra dit liéu video
duoc ma hdéa ma cod thé dugc goi la thiét bi ma héa video. Thiét bi dich 120 c6
thé giai ma dit liéu video dugc ma héa dugc tao ra boi thiét bi ngudn 110 ma c6
thé duge goi 1a thiét bi giai ma video.

Thiét bi nguén 110 c6 thé bao gém nguén video 112, bd ma hoa video 114,
va giao dién dau vao/dau ra (I/0) 116.

Ngudn video 112 ¢6 thé bao gdm ngudn nhu thiét bi quay video, giao dién
dé nhan dir liéu video tlr nha cung cip ndi dung video, va/hogc hé théng dd hoa
may tinh dé tao ra dit liéu video, hodc su két hop cua cac ngudn nay. Dir lidu
video c6 thé bao gdm mot hodc nhiéu 4nh. B4 mi hda video 114 ma héa dit liéu
video tir ngudn video 112 & tao ra dong bit. Dong bit ¢6 thé bao gbém diy cia
céc bit ma tao thanh su biéu dién dugc tao mi cia dit liéu video. Dong bit ¢6 thé
bao gbm céc anh dugc tao ma va dit lidu lién két. Anh duoc tao ma 13 su biéu
dién duge tao ma cta anh. Dt liéu lién két ¢6 thé bao gdm céc tép théng sb diy,
céc tap thong s anh, va céc cAu trc ct phap khéc. Giao dién I/O 116 ¢6 thé bao
gém bd didu bién/giai didu bién (mbédem) va/hodc bd truyén. Dix liéu video dugc
ma hoa c6 thé duge truyén truc tiép t6i thiét bi dich 120 qua giao dién /O 116
thong qua mang 130a. Dit liéu video dugc ma hoa cling c6 thé dugc luu trong

vat luu trit/méy chi 130b dé truy nhap béi thiét bi dich 120.
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Thiét bi dich 120 c6 thé bao gdm giao dién I/O 126, bd giai ma video 124,
v thiét bi hién thi 122.

Giao dién /O 126 c6 thé bao gém bd thu va/hodc mbédem. Giao dién I/O 126
c6 thé thu thap dir liéu video dugc ma héa tir thiét bi ngudn 110 hoic vat luu
trit/may chi 130b. B giai ma video 124 co thé giai ma dir liéu video dugc ma
héa. Thiét bi hién thi 122 ¢6 thé hién thi dir lidu video dugc giai ma cho ngudi
dung. Thiét bi hién thi 122 ¢6 thé dugc tich hop véi thiét bi dich 120, hodc cé
thé 1a ngoai vi dbi véi thiét bi dich 120 ma dugc tao cu hinh dé giao dién véi
thiét bi hién thi ngoai vi.

Bd ma hoa video 114 va b giai ma video 124 cd thé hoat dong theo chudn
nén video, nhu chuin tao mi video hiéu qua cao (HEVC), chuén tao m3 video
da nang(VVM) va céc chudn hién tai va/hoic tiép theo khac.

FIG. 9 1a so' dd khéi minh hoa vi du clia bd ma héa video 200, ma c6 thé la
bd mi hoa video 114 trong hé théng 100 dugc minh hoa trén FIG. 8.

B6 ma hoa video 200 ¢6 thé dugc tao cau hinh dé thuc hién k§y thuat bat ky
hoac tAt ca cac k¥ thuét theo séng ché. Trong vi du trén FIG. 9, by ma hoéa video
200 bao gbém nhiéu thanh phan chtic ning. Cac k¥ thuat dugc md tél trong ban
md ta ndy c6 thd dugc chia sé giita cic thanh phan khac nhau clia b ma héa
video 200. Trong mot sb vi du, bd xir Iy cé thé dugc tao cAu hinh dé thyc hién
k¥ thuat bat ky hoic tt ca cac k¥ thut duge mod ta trong ban mo ta nay.

Céc thanh phdn chiic ning ctia bd ma hoéa video 200 ¢6 thé bao gém khdi
phan vung 201, khéi x4c nhan 202 ma c6 thé bao gbm khéi chon ché do 203,
khéi uée tinh chuyén dong 204, khéi bu chuyén dong 205 va khéi du béo trong
206, khéi tao du 207, khbi chuyén dbi 208, khbi lwong tir héa 209, khdi lwong tir
héa nguge 210, khdi chuyén @i nguge 211, khdi tai tao 212, bd dém 213, va
khéi ma hoa entropi 214.

Trong cac vi du khéic, by mad hoa video 200 ¢6 thé bao gém nhiéu hb’n, it hon,
hodc cac thanh phén chirc nang khac nhau. Trong mdt vi du, khdi x4c nhan 202
c6 thé bao gdbm khdi sao chép khéi trong (IBC). Khéi IBC ¢6 thé thuc hién viéc
x4c nhén trong ché d6 IBC ma trong d6 it nhit mot anh tham chiéu 12 anh ma

khéi video hién tai nam trong do.
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Hon nita, mot sé thanh phan, nhu khdi u6ce tinh chuyén dong 204 va khéi bu
chuyén dong 205 c6 thé dugce tich hop & mirc d§ cao, nhung dugc biéu dién trong
vi du trén FIG. 9 mot cach riéng biét cho muc dich giai thich.

Khdi phan viing 201 ¢6 thé phan ving anh thanh mdt hoic nhiéu khéi video.
B6 ma hoa video 200 va bd giai ma video 300 co thé hd tro céc kich thude khdi
video khac nhau.

Khéi chon ché d6 203 c6 thé chon mot ché do trong sb cac ché do tao ma,
trong ho#c ngoai, vi du, dua trén céc Kkét qua 161, va cé.p khdi duge tao ma trong
hozic ngoai thu dugc t6i khéi tao dur 207 dé tao ra khéi dix liéu du va t6i khoi tai
tao 212 dé tai tao khdi dugc ma hoa dé st dung duéi dang anh tham chiéu. Trong
mot sb vi dy, khdi chon ché d6 203 c6 thé chén su két hop ciia ché d6 x4c nhan
trong va ngoai (CIIP — combination of intra and inter predication) ma trong do
viéc x4c nhén 1a dua trén tin hiéu x4ac nhén ngoai va tin hi€u xac nhén trong.
Khéi chon ché d6 203 ciing c6 thé chon d6 phan gidi dbi voi vecto chuyén dong
(vi du, @ chinh x4c diém anh con hoic diém anh nguyén) déi véi khéi trong
trrong hop xéc nhén ngoai.

Pé thyuc hién du bao ngoai trén khdi video hién tai, khdi ude tinh chuyén
dong 204 c6 thé tao ra thong tin chuyén dong ddi voi khdi video hién tai bang
cach so sénh mot hodc nhiu khung tham chiéu tir bo dém 213 téi khéi video
hién tai. Khéi bl chuyén dong 205 c6 thé x4c dinh khdi video dugc du béo dbi
vé6i khéi video hién tai dua trén thong tin chuyén dong va cac miu dugc giai ma
cua céc anh tir bd dém 213 ma khéc véi anh lién két v6i khdi video hién tai.

Khéi wéc tinh chuyén dong 204 va khdi bu chuyén dong 205 c6 thé thuc hién
cac hoat dong khéc nhau dbi véi khéi video hién tai, vi du, phu thudc vao viéc
liéu khéi video hién tai dang & trong 14t I, 14t P, hodc 14t B.

Trong mot s6 vi du, khéi u6e tinh chuyén dong 204 cé thé thuc hién du bao
don huéng dbi v6i khdi video hién tai, va khdi u6c tinh chuyén dong 204 co thé
tim kiém c4c anh tham chiéu ciia danh séch 0 hogc danh séch 1 d6i véi khoi
video tham chiéu déi v6i khéi video hién tai. Khi d6 khbi u6c tinh chuyén dong
204 c6 thé tao ra chi s tham chiéu ma chi bdo anh tham chiéu trong danh sach

0 hogc danh sach 1 ma chira khoi video tham chiéu va vecto chuyén dong ma chi
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béo su dich chuyén khong gian gifta khéi video hién tai va khéi video tham chiéu.
Khédi u6c tinh chuyén dong 204 c6 thé xuét ra chi s§ tham chiéu, bo chi bao
hudéng du bdo, va vecto chuyén dong 1am thong tin chuyén déng ctia khéi video
hién tai. Khéi bii chuyén dong 205 ¢6 thé tao ra khdi video duge du bao ciia khoi
hién tai dya trén khéi video tham chiéu dugc chi bao béi thong tin chuyén dong
ctia khéi video hién tai.

Trong cac vi du khéc, khéi wéc tinh chuyén dong 204 c6 thé thuc hién du
béo hai huéng dbi véi khéi video hién tai, khbi uéc tinh chuyén dong 204 c6 the
tim kiém céc anh tham chiéu trong danh sach 0 déi véi khdi video tham chiéu
dbi véi khdi video hién tai va ciing c6 thé tim kiém cac anh tham chiéu trong
danh sach 1 déi v6i khéi video tham chiéu khac déi v6i khdi video hién tai. Khi
d6 khéi uée tinh chuyén dong 204 c6 thé tao ra cac chi sé tham chiéu ma chi bao
c4c anh tham chiéu trong danh sich 0 va danh sach 1 chira cac khéi video tham
chiéu va céc vecto chuyén dong ma chi béo su dich chuyén khong gians giita cic
khéi video tham chiéu va khéi video hién tai. Khéi wdc tinh chuyén dong 204 c6
thé xut ra cac chi sb tham chiéu va céc vecto chuyén dong cia khdi video hién
tai 1am thong tin chuyén dong ciia khdi video hién tai. Khéi b chuyén dong 205
6 thé tao ra khdi video duge du béo cia khdi video hién tai dua trén cic khéi
video tham chiéu dugc chi bao béi théng tin chuyén dong cia khéi video hién
tai.

Trong mét s vi du, khéi u6ce tinh chuyén dong 204 c6 thé xuét ra tap day
dt cta thong tin chuyén dong dé xtr Iy giai ma clia bd giai ma.

Trong mét s6 vi du, khéi uée tinh chuyén dong 204 c6 thé khong xuét ra tap
day da cta thong tin chuyén dong déi véi video hién tai. Thay vao d6, khdi udc
tinh chuyén dong 204 c6 thé bao tin hiéu thong tin chuyén dong ciia khéi video
hién tai nho tham chiéu t6i thong tin chuyén dong ctia khdi video khéc. Vi du,
khéi udc tinh chuyén dong 204 c6 thé x4c dinh rang thong tin chuyén dong ctia
khéi video hién tai 12 da gidng véi thong tin chuyén dong ctia khéi video lan can.

Trong mot vi dy, khéi uéc tinh chuyén dong 204 c6 thé chi béo, trong cau

tric ct phap lién két v6i khoi video hién tai, gia tri ma chi bao t6i b) giai ma
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video 300 ring khéi video hién tai c6 théng tin chuyén dong giéng nhu khéi
video khéc.

Trong mot vi du khéc, khdi uGe tinh chuyén dong 204 co thé nhéan dang,
trong cAu trac ch phép lién két v6i khéi video hién tai, khdi video khac va hiéu
s6 vecto chuyén dong (MVD — motion vector difference). Hiéu sd vecto chuyén
dong chi bao hiéu sb gitta vecto chuyén dong cta khéi video hién tai va vecto
chuyén dong cta khéi video duge chi bdo. Bo gidi ma video 300 c6 thé sir dung
vecto chuyén dong ciia khdi video duge chi bao va hiéu sb vecto chuyén dong
déxac dinh vecto chuyén dong cia khdi video hién tai.

Nhu da dé cap trén day, bo ma héa video 200 co thé b4o tin hiéu theo cach
du bao vecto chuyén dong. Hai vi du vé céac k¥ thuét béo tin hi¢u theo cich du
bdo ma c6 thé duge thuce hién boi bé ma héa video 200 bao gbm xéc nhan vecto
chuyén dong cao cip (AMVP — advanced motion vector predication) va béo tin
hiéu ché d6 két hop .

Khéi du bao trong 206 ¢6 thé thire hién du bdo trong trén khéi video hién tai.
Khi khéi du béo trong 206 thuc hién dyr bdo trong trén khéi video hién tai, khdi
du béo trong 206 co thé tao ra dit liéu du bao dbi véi khdi video hién tai dua trén
cac mau duogc giai mi cla céac khéi video khéc trong cing mdt anh. Dit liéu du
bao dbi véi khdi video hién tai co thé bao gﬁ‘)m khéi video duge du bao va cac
phan tir ¢ phap khac nhau.

Khéi tao du 207 c6 thé tao ra dit liéu du dbi voi khéi video hién tai bing
céch trir di (vi du, duge chi bdo bdi ddu trir) (cac) khéi video duge dy béo clia
khéi video hién tai tir khdi video hién tai. Dit lidu du cla khdi video hién tai c6
thé bao gdm céc khéi video du ma twong tmg véi cac thanh phén mau khac nhau
clia cdc mAu trong khdi video hién tai.

Trong céc vi du khéc, c6 thé khong c6 di liéu du dbi v6i khéi video hién tai
dbi v6i khdi video hién tai, vi du trong ché do bd qua, va khéi tao du 207 c6 thé
khong thyc hién hoat dong trur.

Khéi xtr Iy chuyén dbi 208 c6 thé tao ra mot hodc nhidu khéi video hé sb
chuyén d6i dbi vé6i khdi video hién tai bang cach ap dung mot hodc nhidu phép

chuyén d6i vao khéi video du lién két v6i khoi video hién tai.
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Sau khi khéi xtr 1y chuyén dbi 208 tao ra khéi video hé sé chuyén ddi lién
két v6i khdi video hién tai, khéi lugng tir hoa 209 c6 thé luong tir héa khdi video
hé sb chuyén dbi lién két v6i khdi video hién tai da trén mot hodc nhiéu gia tri
thong sb lugng tir héa (QP) lién két véi khéi video hién tai.

Khéi lurgng tir hoa nguoc 210 va khéi chuyén dbi nguoc 211 c6 thé 1an luot
ap dung lugng tir héa nguoc va cac chuyén d6i nguoc vao khbi video hé sd
chuyén ddi, dé tai tao khéi video du tir khéi video hé s6 chuyén déi. Khdi tai tao
212 c6 thé bd sung khdi video dur duge tai 14p vao cac mau trong tng tir mot
hodc nhiéu khéi video dugc du bao dugce tao ra béi khéi x4c nhan 202 dé tao ra
khéi video duoc tai 1ap lién két v6i khéi hién tai dé luu trit trong by dém 213.

Sau khi khdi tai tao 212 tai tao khéi video, hoat dong loc vong c6 thé duoc
thyuc hién d& giam cac thanh phin la tao khéi video trong khéi video.

Khdi ma hoa entropi 214 ¢6 thé nhan dit liéu tir cac thanh phén chirc ning
khac ctia bo ma héa video 200. Khi khéi ma hoa entropi 214 nhan dit ligu, khéi
ma hoéa entropi 214 ¢o thé thuc hién mot hoic nhiéu hoat dong ma héa entropi
dé tao ra dir liéu dugc ma hoa entropi va xuét ra dong bit ma bao gbm dit lidu
dugc mé hoa entropi.

Mot sb phuong an cua cong nghé dugc mo ta bao gi“)m viéc ra quyét dinh
hoédc xac dinh dé cho phép cong cu hodc ché do xu ly video. Trong mot vi du,
khi cong cu hodc ché do xtr Iy video dugc phép, bd ma héa s& str dung hodc thyc
hién cong cu hodc ché d6 trong viéc xur ly cua khdi cua video, nhung ¢ thé
khong nhét thiét phai cai bién dong bit thu duoc dua trén viéc st dung cdng cu
hozic ché dd nay. Nghia 13, su bién d6i tir khéi cua video thanh dong bit (hoic su
biéu din dong bit) ctia video s& sir dung cong cu hodc ché o xtr Iy video khi n6
dugc phép dira trén quyét dinh hozc sy x4c dinh nay. Trong mét vi du khéc, khi
cong cu hodic ché do xir ly video dugc phép, bo giai ma s& xir Iy dong bit khi biét
ring dong bit di dugc cai bién dua trén cong cu hoic ché d6 xr Iy video. Nghia
13, su bién dbi tir dong bit ctia video thanh khdi cia video s& dugc thuc hién béng
cach sir dung cong cu hodc ché d6 xir ly video ma da duge phép dya trén quyét

dinh hodc su xé4c dinh nay.

75

75/116



51941

FIG. 10 12 so dd khéi minh hoa vi du ctia bd giai ma video 300 ma c6 thé 1a
b6 giai ma video 114 trong hé¢ théng 100 dugc minh hoa trén FIG. 8.

" BO giai ma video 300 ¢6 thé dugc tao cAu hinh dé thyc hién ky thuat bat ky
hogc tit ca cac k¥ thuit theo sang ché. Trong vi du trén FIG. 10, b giai ma video
300 bao gdm nhiéu thanh phan chiic ning. Céc k¥ thuat duge md ta trong ban
md ta nay c6 thé dugc chia sé gitta cac thanh phén khac nhau cta bo giai ma
video 300. Trong mot sb vi du, bd xir Iy ¢ thé dugc tao cAu hinh d thuc hién
k§ thuat bét ki hodic tit ca cac k¥ thuat dugc md ta trong ban mo ta ndy.

Trong vi du trén FIG. 10, bd gidi ma video 300 bao gbm khéi gidi ma entropi
301, khéi bu chuyén dong 302, khéi du bao trong 303, khéi lugng 6 héa nguge
304, khéi chuyén dbi ngugc 305 , va khéi téi tac 306 va bd dém 307. Bo giai ma
video 300 c6 thé, trong mot s6 vi du, thuc hién chuyén tac gidi mi thuong 12
nghich d&o v6i chuyén tac ma héa duge md ta ddi véi bd ma hoa video 200 (FIG.
9).

Khéi giai ma entropi 301 ¢6 thé truy xult dong bit dugc ma héa. Dong bit
duge ma héa c6 thé bao gdm dir lidu video dugc tao ma entropi (vi du, cac khéi
duge mi hoa cia dit liéu video). Khéi giai ma entropi 301 ¢6 thé gidi ma dir liéu
video dugc tao ma entropi, va tir dit liéu video duoc giai ma entropi, khéi bu
chuyén dong 302 c6 thé xdc dinh thong tin chuyén dong bao gdm céc vecto
chuyén dong, d chinh x4c vecto chuyén dong, cic chi s6 danh sach anh tham
chiéu, va thong tin chuyén dong khéc. Khéi bu chuyén dong 302 c6 thé, vi du,
x4c dinh thong tin nay bang cach thuc hién AMVP va ché d6 két hop.

Khéi bu chuyén dong 302 ¢6 thé tao ra cac khéi bu chuyén dong, c6 thé bing
céch thuc hién noi suy dua trén cic bd loc ndi suy. Cac b nhan dang dbi véi cac
b6 loc ndi suy ma duge st dung v6i do chinh xéac diém &nh con c6 thé diroc bao
gbm trong cac phén tir ¢t phap.

Khéi bu chuyén dong 302 c6 thé st dung cac bd loc ndi suy nhu dugc sir
dung bdi bd ma hoa video 200 trong khi ma hoa khdi video dé tinh todn cac gia
tri noi suy ddi véi cac diém anh con sé nguyén cia khéi tham chiéu. Khéi bu

chuyén dong 302 c6 thé x4c dinh cac bd loc ndi suy duge sit dung bdi by ma héa
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video 200 theo thong tin ¢t phap nhan dugc va sir dung céc bd loc nfi suy dé tao
ra cac khdi du béo.

Khdi bu chuyén dong 302 ¢6 thé st dung mot sb thong tin ¢ phéap dé xéc
dinh céc kich thudc cua cac khdi duoc sir dung dé ma hoa (cac) khung va/hodc
(c4c) 14t cia diy video duge ma héa, phén ving thong tin ma mé ta cach thire
mdi khdi macro ctia anh ctia ddy video dugc mé héa duge phin ving, cac ché @
ma chi b4o cach thirc mdi phan ving dugc ma héa, mot hodc nhiéu khung tham
chiéu (vi cac danh sach khung tham chiéu) d&i v6i mdi khéi duge ma hoa ngoai,
va thong tin khéac dé giai mi ddy video dugc ma héa.

Khdi du bio trong 303 c6 thé st dung cac ché d8 du béo trong vi du dugc
nhan trong dong bit dé tao thanh khéi du bao tir cac khbi lidn k& trong khong
gian. Khi lugng tir héa nguge 303 lugng tir hda nguorc, tic 13, gidi luong tir hoa,
cac hé sb khéi video duoc lugng tir héa duge tao ra trong dong bit va duge giai
ma bdi khbi giai ma entropi 301. Khéi chuyén ddi nguoc 303 4p dung chuyén
d6i nguac.

Khéi tai tao 306 c6 thé cong céc khdi du véi cac khéi dy béo tuong tmg
dugc tao ra bi khdi b chuyén dong 202 hoic khdi du bio trong 303 dé tao
thanh c4c khdi dugc giai ma. Néu mong mudn, bo loc giai khéi cling ¢6 thé duoc
ap dung dé loc cic khdi duge giai ma nhim loai bd cAc thanh phan la tao khéi.
Sau d6 cac khdi Video dugc giai ma dugc luu trong bd dém 307, ma cép cac khéi
tham chiéu dé bu chuyén dong/xéc nhan trong tiép sau va con tao ra video dugc
giai ma dé trinh dién trén thiét bi hién thi.

Viée liét ké céc giai phap dugc uvu tién bdi mot sb phuong an dugc dé cap
sau day.

Céc giai phéap sau day thé hién cac phuong 4n vi du cta cac k¥ thuat duge
dé cép trong phﬁn trude (vi du, muc 1).

1. Phwong phap xir ly video (vi dy, phuong phap 900 duge md ta trén FIG.
7), bao gdm cac bude: thyc hién (902) sy bién ddi giira video bao gdm mot hodic
nhiéu anh video, trong dé mdi anh video bao gém mat hodc nhiéu 6 4nh va sy
biéu dién duoc tao mi cua video, trong d6 su biéu difn dugc tao ma twong thich

v6i quy téc dinh dang; trong d6 quy tic dinh dang chi ra thong tin thir nhét ma
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dugc bao tin hi€u trong su biéu dién duoc tao ma va thong tin thit hai ma duge
rut ra tir su biu dién dugc tao ma, trong d6 it nhat thong tin thi nhét hodc thong
tin thi hai lién quan t6i céc chi s& hang hodc céc chi sd cot ctia mot hodc nhi_éu
0 anh.

2. Phuong phap theo giai phap 1, trong d6 quy tic dinh dang chi ra ring chi
sb cot 6 anh cua mdi cot don vi cdy tao mi cua mdi anh video dugc rut ra.

3. Phuong phép theo giai phép 1, trong d6 quy téc dinh dang chi ra ring chi
s6 hang 6 anh ctia mdi hang don vi cdy tao ma cia mdi anh video dugc rit ra.

Céc giai phap sau day thé hién cac phuong 4n vi dy cua céc k¥ thuat dugc
dé cap trong phan trude (vi dy, muc 2). Trong céc giai phap ndy, ving video cd
thé 12 anh video va don vi video c6 thé 1a khéi video hoic don vi cdy tao mi hoic
14t video.

4. Phuong phéap xtr ly video, bao gdm cac bude: thuc hién sy bién dbi giita
don vi video cta ving video cta video va su biéu dién dugc tao ma cua video,
trong d6 sy biéu dién dugc tao ma tuong thich véi quy tic dinh dang; trong d6
quy tic dinh dang chi ra rang thong tin diéu khién thi nhit & ving video diéu
khién viéc liéu thong tin diéu khién tht hai c¢6 dugc bao gém 0 bac don vi video;
trong d6 thong tin diéu khién thir nhit va/hoic thong tin diéu khién thtr hai bao
gbm théng tin vé 4nh xa do sang va chon thang sdc d6 (LMCS) hoic chon thang
dur sic d6 (CRS) hoidc qua trinh tai tao dang (RP) duoc str dung dé bién dbi.

5. Phuong phép theo giai phép 4, trong d6 thong tin diéu khién thir nhét bao
gdm bd chi bao ma chi béo viéc liéu thong tin didu khién tht hai c6 dugc bao
gdm trong su biéu dién dugc tao ma.

6. Phuong phép theo céac giai phap 4 va 5, trong d6 gié tri cu thé clia thong
tin didu khién thtr nhét chi bao ring LMCS 1a khong dugc phép dbi véi tét ca cac
don vi video trong viing video.

7. Phuong phép theo giai phap bét ky trong s cac giai phap tir 4 t6i 6, trong
d6 thong tin didu khién thir hai diéu khién viéc cho phép LMCS & don vi video.

8. Phuong phap theo giai phap 4, trong d6 thong tin diéu khién thir nhét bao

gom nhiéu bd chi bao.
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9. Phuong phap theo giai phéap bét k¥ trong s cac giai phap tir 1 t6i 8, trong
d6 budc bién dbi bao gdm ma hoa video thanh sy biéu dién dugc tao ma.

10. Phuong phép theo giai phap bét ky trong s cac giai phép tir 1 t6i 8, trong
d6 bude bién dbi bao gdm gidi ma sy biéu difn duge tao ma dé tao ra cc gia tri
diém anh cta video.

11. Thiét bi giai ma video bao gdm b6 xtr Iy dugc tao cAu hinh dé thyc hién
phuong phap duge néu trong mot hodc nhiéu giai phép trong sd cac giai phap tir
1 t6i 10.

12. Thiét bi ma hoa video bao gbm bd x1t Iy dugc tao cAu hinh dé thyc hién
phuong phap dugc néu trong mdt hodc nhiéu giai phap trong sb cac giai phap tir
1 t6i 10.

13. San phdm chuong trinh méy tinh ¢6 ma mdy tinh dugc luu trong d6, ma
nay, khi dugc thuc thi boi bo xir ly, khién bd xtr Iy thuc hién phuong phap dugc
néu trong giai phap bét ky trong sb cac giai phép tir 1 t6i 10.

14. Phuong phép, thiét bi hodc hé théng duge md ta trong ban md ta.

Trong céac giai phap dugc md ta & day, bd ma hoa co thé tuong thich véi quy
tic dinh dang bang cach tao ra su biéu dién duoc tao ma theo quy tc dinh dang.
Trong céc giai phap dugc mo ta ¢ day, bd gidi ma co thé str dung quy tic dinh
dang dé phan tich céc phén tir ¢t phap trong su bidu dién duoc tao mi khi biét
v& su c6 miat va Véng mat cua cac phén tir ct phép theo quy tac dinh dang dé tao
ra video dugc giai ma.

FIG. 11 1a Iwu d6 cua phuong phap vi du 1100 cta qué trinh xir Iy video.
Hoat dong 1102 viéc bao gbm thuc hién sy bién dbi giira video bao gdm mot
hodc nhiu anh video va dong bit clia video, trong d6 mdi 4nh video bao gbm
mot hodc nhiéu 6 4nh ma bao gdbm mot hodc nhiéu cot 6 anh, trong d6 dong bit
tuong thich voi quy tic dinh dang, va trong d6 quy téc dinh dang chi ra ring chi
sb ¢t 6 anh duoc rit ra dbi véi mdi cot don vi cdy tao ma (CTU) cua 6 anh ctia
anh video. |

Theo mdt sé phuong 4n ctia phuong phap 1100, chi 56 ¢t 6 anh d6i véi cot
6 4nh thir ctbAddrX , duogc ky hiéu 1a ctbToTileColldxfctbAddrX], duge rit ra

nhu sau:
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tileX =0
for(ctbAddrX = 0; ctbAddrX <= PicWidthInCibsY; ctbAddrX++) {
if(ctbAddrX == tileColBd[tileX + 1])
tileX++
ctbToTileColldx[ctbAddrX] = tileX
3
trong d6 PicWidthInCtbsY biéu dién chiéu réng ctia anh video trong cac don vi
ciia céc khéi cdy dugce tao ma (céc CTB), va trong d6 tileColBd[i] biéu dién vi
tri ciia dudng bién ¢t 6 anh thir i trong cdc don vi ctia cac CTB.

Theo mdt sd phuong 4n ctia phuong phép 1100, mdi 4nh video con bao gdm
mot hodc nhiéu anh con, mdi anh con bao gém mdot hodc nhiéu 14t ma ciing nhau
tao thanh tdp con hinh chi¥ nhat cta 4nh video, va quy tic dinh dang con chi ra
rang chiéu rong ciia dnh con trong cac don vi clia cac ¢t 6 anh duge bao gbm
duoc rit ra dua trén cac chi sb cot 6 anh ciua CTU xa nhét bén trai va/hoic CTU
xa nhit bén phai dugc bao gdm trong anh con.

Theo mdt s6 phuong 4n ctia phuong phap 1100, chidu rong cta anh con thir
i trong céc don vi clia céc cdt 6 anh, dugce ky higu la SubpicWidthInTiles[i], duge
rut ra nhu sau:

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

leftX = sps_subpic ctu_top_left x[i]

rightX = leftX + sps_subpic_width_minus1[i]

SubpicWidthInTiles[i] =

ctbToTileColldx[rightX] + 1 — ctbToTileColldx[leftX]
3

trong d6 sps_num_subpics_minusl biéu difn s Iugng clia cac anh con trong dnh
video, trong d6 sps_subpic_ctu_top_left x][i] biéu dién vi tri ngang ctia CTU
~ dinh-trai cia anh con thit i, trong do6 sps_subpic_width minusl1[i] plus 1 chi ra
chidu rong cta anh con th&t i, va trong d6 ctbToTileColldx[rightX] va
ctbToTileColldx[leftX] 14n lugt biéu din céc chi sé cdt 6 anh ciia CTU xa nhét

bén trai va CTU xa nhat bén phai, dugc bao gém trong dnh con.
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Theo mét s phuong 4n ciia phuong phap 1100, dép lai viéc 6 anh dugc phan
vung thanh nhiéu 14t hinh chit nhat va chi tdp con cla céc lat hinh chit nhét cia
0 anh duogc bao gém trong anh con, 0 &nh nay dugc dém nhu mét 6 anh trong gia
tri cia chiéu réng cia anh con.

FIG. 12 12 Ivu d6 cna phuong phap vi du 1200 cta qua trinh xir ly video.
Hoat dong 1202 bao gdm viéc thuc hién su bién dbi gifta video bao gdbm mét
hodc nhidu anh video va dong bit ciia video, trong d6 mdi anh video bao g0m
mdt hodc nhidu 6 anh ma bao gdm mot hodc nhiéu hang & 4nh, trong d6 dong bit
tuong thich véi quy tic dinh dang, va trong d6 quy tic dinh dang chi ra ring chi
s6 hang 6 anh dugc rit ra d6i v6i mdi hang don vi cay tac ma (CTU) cla 6 anh
cua anh video.

Theo mot s phuong 4n cia phwong phap 1200, chi s6 hang 6 anh ddi véi
hang 6 4nh thir ctbAddrY, dugce ky hi¢u la ctbToTileRowldx[ctbAddrY], dugc
rut ra nhu sau:

tileY =0

for(ctbAddrY = 0; ctbAddrY <= PicHeightInCtbsY; ctbAddrY++) {
if(ctbAddrY == tileRowBd[tileY + 1])
tileY++
ctbToTileRowlIdx[ctbAddrY] = tileY
}s
trong d6 PicHeightInCtbsY biéu dién chiéu cao cia anh video trong cc don vi
ctia cac khdi cdy dugc tao mi (cac CTB), va trong do tileRowBd][i] biéu dién vi
tri ctia duong bién hang 6 anh tht i trong céc don vi cua cac CTB.

Theo mdt s6 phwong 4n clia phuong phap 1200, mdi anh video con bao gdm
mot hoac nhiéu 4nh con, mdi anh con bao gﬁ”)m mot hodc nhidu 14t ma cung nhau
tao thanh tp con hinh chit nhét cia &nh video, va quy tac dinh dang con chi ra
rang chiéu cao ciia anh con trong céc don vi clia cac hang 6 anh duge rut ra dua
trén céc chi s6 hang 6 anh cia CTU dinh va/hodc CTU déy duoc bao gbm trong

anh con.
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Theo mdt sb phuong 4n ciia phuong phap 1200, chiéu cao ciia anh con thit i
trong cac don vi cia cac hang 6 anh, dugc ky hiéu 1a SubPicHeightInTiles[i],
dugc rat ra nhu sau:

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

topY = sps_subpic_ctu top_left y[i]

bottomY = topY + sps_subpic_height minusl1{i]

SubPicHeightInTiles[i] =

ctbToTileRowldx[botY] + 1 — ctbToTileRowldx[topY]
3

trong d6 sps_num_subpics_minusl bidu dién sb lugng ctia cac anh con trong dnh
video, trong d6 sps_subpic_ctu_top_left y[i] biéu dién vi tri doc ctia cic CTU
dinh-trai ctia anh con thir i, trong d6 sps_subpic_height minusl1[i] plus 1 chi ra
chidu cao cua anh con tha i, va trong d6 ctbToTileRowldx[botY] va
ctbToTileRowldx[topY] 1an lugt biéu dién c4c chi sb hang 6 anh ctia CTU day
va CTU dinh, dugc bao gdm trong anh con.

Theo mét sé phuong 4n ctia phuong phéap 1200, dép lai 6 anh dugc phan
vung thanh nhiéu 14t hinh chi nhat va chi tdp con cla cdc 14t hinh chir nhat cta
6 anh dugc bao gdm trong anh con, 6 anh ndy dugc dém nhu mét 6 4nh trong gia
tri ctia chidu cao ciia anh con.

FIG. 13 1a lvu dd cta phuong phap vi du 1300 cta qua trinh xir Iy video.
Hoat ddng 1302 bao gdm thuc hién su bién dbi gitra video bao gbm it nhét mot
anh video va dong bit cia video theo quy téc, trong do it nhat mot anh video bao
gbm mét hodc nhiéu 14t va mot hodc nhiéu &nh con, va trong d6 quy tic chi ra
rang th tur cia cic chi s6 14t ctia mot hodc nhidu 14t trong it nhét mdt anh video
dugc chi bao dap lai phan tir ¢t phép lién két véi it nhAt mot anh chi bdo v& viée
liéu mot 14t c6 dugce bao gém trén anh con ca it nhit mot anh video.

Theo mdt s6 phuong 4n ciia phuong phap 1300, quy téc con chi ra ring cac
chi sb 14t dugc chi bao dap lai mdi 14t trong it nhat mot anh video 12 14t hinh chit
nhat. Theo mdt sb phuong an ctia phuong phap 1300, quy tic chi ra rang trong
trudng hop ma phén tir ci phép chi bo rang mdi anh con trong s6 mot hogic

nhiéu 4nh con bao gdm mdt 14t hinh chit nhat, thi th tu twong tmg véi cac gid
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tri ting 1én cda cédc chi sb anh con ciia mot hoic nhiéu 4nh con trong anh video,
va cac chi sb anh con ctia mot hodc nhiéu anh con duge chi bao trong tap thong
sb day (SPS) dugc tham chiéu t&i boi it nhat mot anh video. Theo mét s6 phuong
an cua phuong phép 1300, quy tic chi ra rang trong trudong hop ma phén tir cu
phép chi bédo r?mg mdi anh con bao gém mot hodc nhiéu 14t hinh chir nhat, thi
thir tu néy tuong tng véi thir ty ma trong d6 mot hodc nhiéu 14t duoc bao gbm
trong tAp thong s6 anh (PPS) dugc tham chiéu t6i béi it nhat mot anh video. Theo
mét sd phuong 4n clia phuong phap 1300, phan tir ¢t phap dugc bao gdm trong
tap thong sd anh (PPS) dugc tham chibu t&i boi it nht mot anh video.

FIG. 14 1a luu dd cta phuong phép vi du 1400 cta qué trinh xt ly video.
Hoat dong 1402 bao gbm thyc hién su bién dbi gitra don vi video ciia ving video
ciia video va dong bit cia video, trong d6 dong bit trong thich véi quy téc dinh
dang, trong d6 quy tic dinh dang chi ra ring thong tin didu khién tht nhét & bac
thtr nhit ving video trong dong bit didu khién viéc liéu thong tin didu khién thir
hai ¢6 dugc bao gdm & bac thit hai ctia don vi video trong dong bit, trong d6 bac
thit hai 12 nhé hon bac thit nhat, trong d6 thong tin didu khién thir nhat va thong
tin didu khién tha hai bao gdm thong tin vé viéc liéu hodc cach thire cong cu anh
xa d0 sang va chon thang sic do (LMCS) c¢6 dugc p dung cho don vi video, va
trong d6 cong cu LMCS bao gbm viéc sir dung chon thang du sic d6 (CRS),
hodc qua trinh tai tao dang d9 sang (RP) dé bién ddi.

Theo mot s& phuong 4n ctia phuong phép 1400, thong tin diéu khién thtr nhit
bao gém theo cach ¢6 lya chon bd chi bdo thi nhit ma chi béo viée lidu cdng cu
LMCS c6 14 duge phép déi v6i mot hodc nhidu 14t & bac thir nhat ciia ving video
dé chi ra litu cdng cu LMCS ¢6 1a duge phép 6 bac thir hai cia don vi video, va
bd chi bao thir nhét 12 gia tri khong nhi phan. Theo mot s6 phuong 4n ciia phuwong
phép 1400, béc thr nhit cua ving video bao gém tidu @ anh. Theo mét sb
phuong an cia phuong phép 1400, bac thir nhét ciia ving video bac gom tidu dé
anh, thong tin didu khién thir nhét bao gdm b chi bo thi nhét, cong cu LMCS
12 dugc phép déi v6i tht ca cac lat ciia tiéu d& anh khi bd chi bao thir nhat Ia bing
gia tri thor nhét, cong cu LMCS 14 dugc phép dbi voi it hon tit ca cac 14t cia tiéu

dé anh khi bd chi bao thir nhét 12 bang gia tri thit hai, cong cu LMCS 1a khong
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duge phép dbi voi tt ca cac 14t ciia tiéu d& anh khi bg chi bdo thir nht 13 bing
gia tri thit ba, va gia tri thir nhét, gia tri thi hai, va gié tri thir ba 1a khac nhau.
Theo mét sb phuong 4n ctia phuong phép 1400, gia tri cda bd chi bao thi nhét
dugc suy ra 12 bing gia tri mc dinh khi thong tin diéu khién thir nhat loai trir bo
chi bao thir nhat.

Theo mdt sé phwong 4n ciia phuong phéap 1400, bac thir nhét ctia ving video
bao gdm tidu d2 anh, thong tin didu khién thir nhét bao gdm b chi béo thir nhit,
cong cu LMCS 1a khong dugc phép dbi véi tit ca céc 14t cia tiéu d€ anh khi bo
chi béo thir nhat 12 bing gi4 tri thtr nhét, cong cu LMCS la khdng duge phép ddi
v6i {t hon t4t ca cac 1at ctia tidu d& anh khi bd chi bo thir nhat 13 bing gis tri thir
hai, cong cu LMCS 1a dugc phép ddi véi tht ca cac 14t cla tiéu dé anh khi b chi
bAo thir nhét 13 bing gié tri thir ba, va gi4 tri thir nhét, gié tri tht hai, va gi4 tri
thir ba 1 khac nhau. Theo mot s phuong 4n ctia phuong phap 1400, viée ligu
b chi béo tht nhit c6 dugc bao gdm theo céch 6 lua chon trong thong tin didu
khién thir nhét dya trén gia tri ciia phan tir ¢t phép trong dong bit ma chi bdo
viée liéu cong cu LMCS ¢6 12 duge phép & bac ddy. Theo mot s6 phuong 4n cla
phuong phéap 1400, b chi bdo thir nhéit duoc tao mi véi u(v) hodc u(2) hodc
ue(v). Theo mot s6 phuong én ctia phuong phap 1400, bo chi bo thu nhit dugc
tao ma vGi ma don phéan bi chit.

Theo mdt sé phuong 4n clia phuong phép 1400, thong tin tap thong sb thich
tmg (APS) cta cong cu LMCS duge sir dung béi mot hodce nhiéu 14t va/hoidc
phan tir ¢t phap chon thang sic do dugc bao gbdm trong dong bit dya trén gia tri
ctia bo chi bao thir nhit ma chi bao viéc liéu cdng cu LMCS c6 1a duge phép d6i
v&i mot hodc nhiéu lat & bac thi nhét ctia ving video. Theo mot ) phuong an
cua phuong phap 1400, thong tin didu khién thr hai bao gdm theo cach c6 lya
chon bd chi bdo tht hai ma chi bao viéc liéu cong cu LMCS la dugc phép hodc
khong dugce phép dbi v6i mot hodc nhiéu 14t & bac thit hai cua don vi video, va
bd chi bao thit hai dugc bao gdm trong dong bit dya trén gid tri cia bo chi bao
thir nhét duoc bao gom trong thong tin didu khién thtr nhit, va bo chi bdo thir
nhét chi bao viée lidu cong cu LMCS 1a duogc phép hozc khong duge phép dbi

v6i méot hodc nhiéu 14t & bac thit hai cua don vi video. Theo mét s6 phuong an
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ctia phuong phép 1400, thong tin didu khién thir hai bao gom tiéu dé 1at. Theo
mdt s6 phuong 4n ctia phuong phép 1400, bd chi bao thir hai dugc bao gdm trong
théng tin didu khién thir hai dap lai bd chi bao thir nhat bang gid tri thir nhét.
Theo mét sé phuong 4n ctia phuong phép 1400, bo chi bao thir hai duge bao gbm
trong thong tin didu khién thi hai dép lai viéc thyc hién kiém tra diéu kién 1a: bd
chi bao thir nhét >> 1, hodic b chi bao thir nhat/2, hogc b chi bao thir nht &
0x01, trong d6 >> mo ta hoat dong dich phai, va trong d6 & mo ta 16gic va hoat
dong thao téc bit.

Theo mét s6 phuong 4n cia phuong phap 1400, bd chi bao thi hai duge suy
ra dé chi bao réng céng cu LMCS 1a dugc phép ddi v6i mot hodc nhiéu 14t & bac
thir hai ciia don vi video dap lai viéc bd chi bao thir nhat bing gia tri thir nhét,
hodc bd chi bao tht hai dugc suy ra dé chi bao ring cong cu LMCS 12 khong
duge phép dbi v6i mot hogic nhidu 14t & bac thit hai cia don vi video dép lai vige
b6 chi bao thir nhét bang gié tri thi ba, va gid tri thir nhat, gié tri thir hai clia bd
chi bao thir nhét, va gia tri thir ba 13 khac nhau. Theo mdt sd phuong 4n cia
phuong phép 1400, thong tin didu khién thir nhat bao gdm nhiéu b chi bdo ma
chi béo viée lidu cong cu LMCS 1a dugc phép déi véi mot hode nhiu 4t & bac
tht nhét cia ving video dé chi ra viéc lidu cong cu LMCS ¢6 12 duge phép & bac
thi hai ctia don vi video, va nhidu bd chi bdo c6 cac gia tri khong phai nhi phan.
Theo mét sb phuong 4n ctia phuong phép 1400, nhiéu b chi bdo bao gdm it nhit
hai b6 chi bao dugc bao gém trong ticu @2 anh. Theo mot s& phuong 4n cta
phuong phép 1400, it nhét hai bo chi bdo nay bao gdm bd chi bao thu nhit ma
chi ra liéu cong cu LMCS c6 1a dugc phép dbi v6i it nhat mot 14t lién két véi tidu
d2 anh, va it nhét hai bd chi béo bao gdm theo cach c6 lra chon b chi béo thir
hai ma chi ra liéu cong cu LMCS c6 1a dugc phép dbi voi tht ca cac 14t lién két
vé6i tidu dé anh. Theo mot s& phuong 4n clia phuong phap 1400, bd chi bao thir
hai 13 hién dién theo cach co lya chon trong nhiéu b chi bao dya trén gia tri cta
bo chi bdo thir nhdt.

Theo mét sb phuong 4n ctia phuong phép 1400, gid tri cia b chi bao thir
nhét chi bdo ring cong cu LMCS 1a dugc phép dbi véi it nhat mot 14t. Theo mot
s6 phuong 4n clia phuong phéap 1400, cong cu LMCS duge suy ra 1a dugc phép
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d6i voi tht ca cac 14t lién két véi tiéu dé anh dap lai viéc bo chi bdo thtr hai la
khong c6 mat tir dong bit. Theo mot sd phuong 4n ctia phwong phép 1400, it nhét
hai by chi bao bao gém bd chi bao thr ba ma dugc bao gém theo cach c6 lura
chon trong tiéu dé 14t dua trén gid tri thit hai cﬁé b chi bo thtr hai. Theo mét sb
phuong 4n cia phuong phép 1400, gia tri thir hai cia bd chi bao thir hai chi bao
rang c6ng cu LMCS la khong duge phép dbi voi tht ca cac 1at. Theo mot sd
phuong an cua phuong phap 1400, gid tri dbi v6i bo chi bao thit ba duge suy ra
dua trén gid tri thir nhét ctia bd chi béo tht nhit va/hoic gia tri thir hai ctia bd chi
b4o thir hai dap lai viéc bd chi bao thir ba la khong cé mat tir dong bit. Theo mot
s6 phuong 4n ctia phuong phép 1400, it nhét hai b chi bao bao gdm b chi bao
thtr nhat ma chi ra viéc lidu cong cu LMCS c6 1a khong duge phép d6i vai it nhat
mbt 14t lién két v6i tiéu d anh, va it nhit hai bd chi bio bao gdm theo cich co
lua chon bd chi bao thir hai ma chi ra viée liéu cong cu LMCS ¢6 1a khong duoc
phép dbi vai tat ca cac 14t lién két véi tiu @ anh. Theo mot s6 phuong 4n clia
phuong phap 1400, bd chi bao thir hai 1a hién dién trong nhiéu bd chi bao dua
trén gié tri ctia bd chi bao thr nhét. Theo mét sb phuong 4n ctia phwong phap
1400, gia tri ciia bd chi bao thir nhat chi ra ring cong cu LMCS 1a khong duoc
phép dbi véi it nhat mot 1at. Theo mot s6 phuong 4n ctia phuong phap 1400,
céng cu LMCS dugc suy ra 1a khong dugce phép dbi véi tt ca cac lat lién két voi
tiéu dé anh dap lai viéc bo chi bao thir hai 1a khong c¢6 mat tir dong bit. Theo mot
s6 phuong 4n ciia phuong phap 1400, it nhat hai bd chi bdo bao gdm theo cach
¢6 Iira chon bo chi bao thir ba trong tiéu d@ 14t dwa trén gi tri thi¥ hai ctia bo chi
bao thir hai.

Theo mot s6 phuong 4n ctia phuong phap 1400, gia tri thir hai cta bg chi bao
ther hai chi ra ring cong cu LMCS 14 dugc phép dbi v6i tat ca cac 1at. Theo mot
sd phuong 4n ctia phuong phéap 1400, gid tri dbi voi bo chi bao thir ba dugc suy
ra dua trén gia tri th nhét cia bd chi bao tha nhét va/hodc gia tri thir hai cia bd
chi béo thir hai dap lai viéc bd chi bao thir ba 1a khong c6 mit tir dong bit. Theo
mdt sb phuong 4n ciia phuong phap 1400, nhidu bd chi bao bao gdm theo cich
¢6 lira chon bo chi bao tha nhét dva trén gia tri cia phﬁn ti ¢ phép ma chi béo

viéc liéu céng cu LMCS c6 1a dugce phép & bac day. Theo mot s6 phuong 4n cla
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phuong phép 1400, nhidu bd chi bao bao gdm theo cach c6 lya chon bd chi bdo
thit ba ma chi bao viéc liéu cong cu LMCS ¢6 1a dugce phép hodc khong duge
phép & bac thit hai cta don vi video, va by chi bao thir ba 13 hién dién theo cach
¢6 lua chon dua trén gié tri thu nhét cta b chi bao thir nhét va/hodc gia tri thit
hai ctia bd chi bao thir hai. Theo mét s phuong 4n ciia phuong phap 1400, bo
chi bo thir ba 13 hién dién theo cach c6 lya chon dya trén bg chi béo thir hai ma
chi béo rang céng cu LMCS 1a khong dugce phép dbi véi tht ca céc 1at hodc ring
cong cu LMCS khéng phai 1a khong dugc phép d6i voi tht ca cac 1at. Theo mot
s6 phuong 4n ctia phuong phap 1400, bd chi bao thir nhét, bd chi bao thi hai,
va/hodc bd chi bao thir ba didu khién viéc stt dung CRS hodc do sang RP.

FIG. 15 14 luu dd cta phuong phép vi du 1500 cia qua trinh xit 1y video.
Hoat dong 1502 bao gém thuc hién sy bién d6i gitra video va dong bit cua video
theo quy tac, trong d6 quy téc chi ra ring cong cu dnh xa do séng va chon thang
sic d6 (LMCS) 1a dugc phép khi phan tir ¢t phap thit nhét trong tap théng sd diy
dwoc tham chiéu chi bdo ring cong cu LMCS 1a duge phép, trong d6 quy tic chi

ra rang céng cu LMCS khong duge st dung khi phén tir ¢t phép thi nhét chi bao

ring cong cu LMCS 1a khong dugc phép, trong do quy téc chi ra ring cong cu
LMCS la duoc phép dbi vai tat ca cac 14t lién két voi tiéu dé anh cia anh video
khi phan tir ¢t phép thit hai trong dong bit chi bao rang cong cu LMCS la duge
phép & béc tiéu @ anh cia video, trong d6 quy tic chi ra rang cong cu LMCS
khong dugc st dung dbi voi tht ca cac 14t lién két véi tidu d& anh khi phan tir ¢
phép thit hai chi bao rang cong cu LMCS 1a khdng dugce phép & béc tiéu dé anh
ctia video, trong d6 quy tic chi ra rang cong cu LMCS dugce st dung dbi voi lat
hién tai lién két v6i tiéu dé 1at cua anh video khi phén tir ct phép thir ba dugc
bao gdm theo céach c6 lya chon trong dong bit chi bdo rang cong cu LMCS 1a
duoc phép & bic tidu d 14t ctia video, va trong d6 quy tdc chi ra ring cong cu
LMCS khéng duge st dung di v6i 14t hién tai khi phan t& ¢ php thir ba chi
béo rang cong cu LMCS 1a khong dugce phép ¢ béc tiéu dé 1at cia video.

Theo mot sé phuong 4n ciia phuong phap 1500, quy tdc chi ra rang phan tir
¢t phép thit ba khong dugc bao gbm tiéu dé 14t trong dong bit khi cong cu LMCS

duoc st dung doi voi tat ca cac 1at cua anh video. Theo mot s6 phuong 4n cia
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phuong phap 1500, viéc liéu cdng cu LMCS 1a dugc phép hodc khong duge phép
1a dya trén phén tir cti phdp tht hai. Theo mot s6 phuong 4n cGa phuong phép
1500, cong cu LMCS 1a dugc phép khi cong cu LMCS duge sit dung ddi véi tit
ca cac lat cha anh video, va cong cu LMCS 1a khong duge phép khi cong cu
LMCS khéng dugc str dung d6i vai tht ca cac 14t ciia anh video.

FIG. 16 14 lvu db cua phuong phap vi du 1600 cua qué trinh xr ly video.
Hoat dong 1602 bao gém thuc hién sy bién d6i gita video bao gdm mdt hoic
nhiéu anh video va dong bit ctia video theo quy téc, trong d6 quy tic chi ra ring
viéc liéu d6 phan giai hiéu vecto chuyén dong thich ng (AMVR) ¢6 duge sir
dung trong tao ma vecto chuyén dong cua ché d6 ngoai anh afin dya trén phén
tir c phép duoc bao gbm theo cach c6 Iya chon trong tip thong s6 day (SPS)
duge tham chiéu ma chi bao viée liéu AMVR c¢6 dugce phép, trong d6 quy tic chi
ra rang AMVR khong dugce st dung trong tao mé vecto chuyén ddng ctia ché do
ngoai anh afin khi phén tir ci phap chi bdo rang AMVR 14 khong duge phép, va
trong d6 quy tic chi ra ring AMVR duoc suy ra 1a khong dugc sir dung trong
tao m3 vecto chuyén dong ciia ché do ngoai anh afin khi phan tir ca phap khi
phén tir cti phap khong dugc bao gbm trong SPS.

FIG. 17 1a luu dd cua phuong phéap vi du 1700 cua qué trinh xir 1y video.
Hoat dong 1702 bao gdm thuc hién sy bién d6i gifta video bao gdm anh video
va dong bit cia video theo quy tic, trong d6 anh video bao gbm anh con, 6 anh,
va l4t, va trong d6 quy tic chi ra ring, do anh con bao gbm lat ma dugc phan
vung ti 6 anh, su bién d@di dugc thuc hién bang cach khong dém chiéu cao cta
anh con bing cach st dung s6 luong cac 6 anh ctia anh video.

Theo mdt sd phuong 4n ctia phuong phap 1700, chiéu cao ctia anh con dugc
dém dya trén s luong cia cac don vi cdy tao ma (cac CTU). Theo mot sd phuong
an cta phuong phap 1700, chiéu cao cta anh con 12 nhd hon mdt hang 6 anh.

FIG. 18 14 lru dd cua phuong phéap vi du 1800 cua qué trinh xir Iy video.
Hoat dong 1802 bao gém thuc hién sy bién dbi gitta video bao gém anh video

va dong bit ctia video, trong d6 dong bit chi béo chiéu cao cta anh con ctia anh

video ma dugc dém dua trén so lugng cia cée don vi cdy tao ma (cac CTU) cua:

anh video.
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Theo mot sé phwong 4n ctia phuong phap 1800, chiéu cao cta anh con khdng
dugc dua trén sd luong clia cac 6 anh cta anh video. Theo mdt s6 phirong 4n clia
phuong phép 1800, chiéu cao clia anh con 13 nhé hon mdt hang 6 anh.

FIG. 19 12 Iuu dd ctia phuong phép vi du 1900 ctia qua trinh xt ly video.
Hoat dong 1902 bao gE")m tién hanh xac dinh, theo quy tac, vé viée lidu chiéu cao
ciia anh con ciia 4nh video ctia video ¢ 12 nhé hon chiéu cao ciia hang 6 anh cta
anh video. Hoat ddng 1904 bao gém thuc hién, bé‘mg cach st dung su xac dinh,
bién dbi gitta video va dong bit ctia video.

Theo mét sé phuong 4n cia phuong phéap 1900, quy thc chi ra ring chiéu
¢ao cta anh con 1a nhd hon mdt hang 6 anh khi: dnh con chi bao obm c4c don vi

¢y tao mi (cac CTU) tir mt hang 6 anh, va hodc nhom thir nhit cta cic CTU
ndm trén dinh cta anh con 12 khong giéng nhu nhém thit hai ctia céc CTU nim
trén dinh cia mot hang 6 anh, hodc nhém thir ba ctia cac CTU ndm trén dédy cia
anh con 14 khong gidng nhu nhém thi tu cia cac CTU nim trén ddy chia mot
hang 6 anh. Theo mot s6 phuong 4n cia phuong phéap 1900, khi mdi anh con clia
anh video chi bao gém mét 14t va chidu cao ctia anh con 12 nhé hon mot hang 6

“anh, dbi véi mdi 14t véi chi sb lat bac anh i ctia anh video, gid tri cla
CtbAddrInSlice[i][j] dugc rat ra tir dia chi CTU quét manh &nh cua CTU thi j
trong quét manh CTU cua 4nh con, va j nam trong khoang tir 0 tGi sb luong ctia
cac CTU trong lat trr 1, bao gdm céc gi4 tri bién.

Theo mot sé phuong an cua phuong phéap 1900, quy tic chi ra rang chiéu
cao ctia anh con 1a nho hon mot hang 6 anh khi: khoang céch gifta nhom thir nhét
cta cic CTU nim trén dinh ctia 4nh con va nhém thir hai cia cac CTU nim trén
d4y cta anh con 1a nho6 hon chidu cao thir hai ctia 6 anh cua anh video, trong d6
chidu cao thir hai ctia 6 anh 12 dua trén s lugng cta cac CTU ctia anh con. Theo
mot s6 phuong 4n cua phuong phap 1900, khi mdi anh con cua anh video chi
bao gém mot 1at va chiéu cao cta anh con 12 16n hon hodc béng mét hang 6 anh,
d6i véi mdi 14t véi chi sb 14t bic anh i cua anh video, gid tri cla
CtbAddrInSlice[i][j] dugc rit ra tir dia chi CTU quét manh anh ctia CTU thi j
theo thi tu ctia cac CTU trong anh con, va nam trong khoang tir 0 téi sd luong

cia cic CTU trong lat trir 1, bao gbm cac gi4 tri bién.
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Theo mot s6 phuong 4n ciia phuong phap 1900, thir ty ciia cac CTU trong
anh con 14 sao cho CTU thi nhat trong & anh thtr nhit v6i chi s6 6 anh thir nhat
duogc dit trude CTU thir hai trong 6 anh thir hai véi chi sb 6 anh thit hai, va gia
tri ctia chi s6 6 anh tha nhét 12 nho hon gi tri ciia chi b 6 anh thi hai. Theo mot
s6 phuong 4n ciia phuong phép 1900, thir t ctia cac CTU trong énh con 12 sao
cho cic CTU bén trong mdt 6 anh trong anh con duge xép thi tir trong quét manh
cta cac CTU trong mot 6 anh.

Theo mdt s6 phuong 4n ciia (cac) phuong phap tir 1100 t6i 1900, budce thuc
hién su bién dbi bao gdm ma héa video thanh dong bit. Theo mdt s6 phuong an
ctia (cac) phuong phép tir 1100 t61 1900, bude thyre hién su bién dbi bao gdm ma
héa video thanh dong bit, va phuong phép con bao gdm bude lwu trit dong bit
trong vat ghi may tinh doc dugc bét bién. Theo mét sé phuong 4n cla (cic)
phuong phép tir 1100 téi 1900, bude thyuc hién sy bién dbi bao gdm gidi ma video
tir dong bit.

Theo mot sb phuong 4n, thiét bi giai ma video bao gém bd x ly dugce tao
cAu hinh dé thyc hién cac hoat dong duge md ta dbi v&i mot hodc nhiéu phuong
phép bét ky trong s6 cac phuong phap tir 1100 t&i 1900. Theo mot sb phuong an,
thiét bi ma héa video bao gdm bd xtr Iy dugc tao cAu hinh dé thuc hién cac hoat
dong dugc mé ta dbi véi mot hodc nhiéu phuong phép bét ky trong sb cac phuong
phap tir 1100 téi 1900. Theo mot s6 phuong 4n, san pham chuong trinh may tinh
¢ céc 1énh may tinh dugc luu trong do, cac 1énh nay, khi duge thyc thi boi bo
xu 1y, khién bo xit Iy thuc hién cac hoat dong duge mo ta d6i v6i mot hodc nhidu
phuong phép bét ky trong sb cac phuong phap tir 1100 t&i 1900. Theo mot s&
phuong an, vét luu trit may tinh doc dugc bét bién ma luu trit dong bit dugc tao
ra theo céc hoat dong duoc mo ta dbi véi mot hodc nhidu phuong phép bét ky
trong sb cac phuong phép tir 1100 t&i 1900. Theo mot sb phuong 4n, vat luu trit
may tinh doc duoc bét bién luru trér cac 1énh ma khién bd xir Iy thuc hién cac hoat
dong duge mo ta ddi véi mot hodc nhiéu phuong phép bét ky trong s6 cac phuong
phép tir 1100 téi 1900. Theo mot sd phuong 4n, phuong phap tao ra dong bit,
bao gdm céc budc: tao ra dong bit cua video theo céc hoat dong duge md ta d6i

v6i mot hodc nhidu phuong phap bét ky trong s6 cac phuong phap tir 1100 t6i
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1900, va luu trir dong bit trong moi trudng chuong trinh mdy tinh doc dugc.
Theo mét sb phuong 4n, phuong phép, thiét bi, dong bit dugc tao ra theo phuong
phéap dugc mo ta hodc hé thdng duwgc mo ta trong ban md ta nay.

Trong ban md ta, thudt nglr “xur ly video” co thé ding dé chi viéc ma hoa
video, gidi ma video, nén video hodc giai nén video. Vi dy, cac thudt toan nén
video c6 thé dugc 4p dung trong khi bién déi tir sy biéu din diém &nh cla video
thanh su biéu dién dong bit twong (mg hodc nguoc lai. Su biéu dién dong bit ctia
khéi video hién tai c6 thé, vi du, twong ng véi cac bit ma hodc 1a cliing nam &
ho#c trai dai trong cac vi tri khac nhau bén trong dong bit, nhu duge xac dinh
bdi ¢t phép. Vi du, khéi macro ¢6 thé duge ma hoa theo cac gid tri du 16i dugc
chuyén dbi va dugc tao ma va cling bang cach st dung cac bit trong cac tiéu deé
va cac truong khac trong dong bit. Hon nita, trong khi bién dbi, bo gidi ma c6
thé phan tich dong bit khi biét ring mot sb truong c6 thé hién dién, hodic khong
hién dién, dua trén x4c dinh, nhu duge mo ta trong céc gidi phép trén day. Tuong
tir, b0 ma hoa c6 thé xac dinh rang c4c trudng ch phap da biét 14 dugc hoic khong
 duoc bao gém vataora su biéu dién dugc tao ma mot cach trong Gng béng cach
bao gdm hoic loai trir cac trudng ct phéap nay khéi su biéu dién duoc tao ma.

Céc giai phép, c4c vi du, cac phuong an, cic mddun duge mo ta va khac nira
va céc hoat dong chirc nang dugc md ta trong ban mo ta nay co thé dugc thuc
hién trong hé mach dién tr k¥ thuat sb, hoic trong phéin mém, phﬁn sun, hoac
phén cimg may tinh, bao gdm céc cdu tric dugc md ta trong ban mo ta ndy va
cac phuong an tuong duong vé& mit clu tric cia ching, hodc trong céc sy két
hop ciia mot hodc nhidu trong s6 chiing. C4c phuong 4n dugc mo ta va khac nira
6 thé duge thuc hién dudi dang mot hodc nhiéu san phém chuong trinh may
tinh, tirc 1a, mot hodc nhiéu mddun cia cc 1énh chuong trinh may tinh dugc ma
hoa trong mdi truong mdy tinh doc dugc @8 thuc thi boi, hodc dé diéu khién hoat
dong cla, thiét bi x Iy dit lidu. Moi truong mdy tinh doc dugc c6 thé 1a thiét bi
luu trit méy doc duge, nén luu trit may doc duge, thiét bi nhé, san phém thuc
hién tin hiéu dugc lan truyén may doc dugc, hodc sy két hop ciia mot hodic nhiéu
dbi tuong trong s6 chiing. Thuét ngfr “thiét bi xr ly dir liéu” bao ham tAt ca cac

thiét bi, cac bd phan, va cac may dé xtr ly dit lidu, bao gbm vi du bd xir Iy 14p
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trinh duoc, méy tinh, hode nhidu bd xtt I hodc mdy tinh. Thiét bi c6 thé bao gbm,
ngoai phén cimg, ma ma tao nén mdi trudng thyc thi dbi véi chuong trinh may
tinh dang dugc xem xét, vi du, md ma chu thanh phan sun bo xt ly, ngan xép
giao thure, hé théng quén ly co s dit liéu, hé diéu hanh, hoic su Két hop ciia mot
hoic nhidu ddi tuong trong s6 ching. Tin hiéu dugc lan truyén 14 tin hiéu duge
tao ra mot cdch nhén tao, vi du, tin hi¢u dién, quang hoc, hodc dién tir dugc tao
ra bing may, ma dugc tao ra @8 ma hoa thong tin dé truyén t&i thiét bi thu thich
hop.

Chuong trinh may tinh (con duoc biét nhur chuwong trinh, phin mém, tmg
dung phf?m mém, tap 1énh, hodc ma) co thé duoc viét duéi dang bét ky ctia ngdn
ngtt 14p trinh, bao gbm céc ngdn ngit bién dich hodc dién dich, va c6 thé dugc
trién khai du6i dang bét ky, bao gbm duéi dang chuong trinh doc 1ap hodc dudi
dang modun, thanh phan, thi tuc con, hogc don vi khac thich hop dé str dung
trong médi trudng mdy tinh. Chuong trinh mdy tinh khong nhét thiét phai tuong
g v&i tdp tin trong he théng tap tin. Chuong trinh c6 thé dugc luu trong phan
cta tip tin ma gilt chuong trinh khac hodc dir liéu (vi du, mot hodc nhiéu tap
1énh duge luu trong tai liéu ngdn ngit danh déu), trong mot tap tin danh riéng
cho chuong trinh dang dugc xem xé€t, hodc trong nhiéu tap tin dugc két hop (vi
du, cac tap tin ma luu trit mot hodc nhiéu mddun, cac chuong trinh con, hodc céc
phan ctia ma). Chuong trinh may tinh ¢6 thé dugc trién khai dé dugc thyc thi
trén mot may tinh hodc trén nhiéu méy tinh ma nim & mot dia diém hodc duge
phén b6 trén nhidu dia diém va dugc lién két boi mang truyén thong.

Céac qua trinh va céac ludng 16gic duge md ta trong ban mo ta nay c6 thé
duoc thyc hién bdi mot hodc nhiéu bd xir Iy 1ap trinh dugc ma thyc thi mot hodc
" nhidu chuong trinh méy tinh dé thuc hién cac chirc nang bing cach diéu hanh dit
lidu ddu vao va tao ra d4u ra. Céc qua trinh va cac ludng ldgic ciing c6 thé duoc
thuc hién boi, va thiét bi cling c6 thé duoc thuc hién dudi dang, h¢ mach logic
chuyén dung, vi dy, méang cdng truong 14p trinh dugc FPGA (field programmable
gate array) hodc mach tich hop chuyén dung ASIC (application specific

integrated circuit).

92

92/116



51941

Céac bd x1t ly thich hop dé thuc thi chuong trinh may tinh bao gbm, vi du,
cd bd vi xir ly da nang 12n chuyén dung, va mot hodc nhidu bo xir Iy bat ky ctia
loai may tinh k¥ thuit shc‘v)‘ bét ky. Thong thudng, bo xir Iy s& nhan cac 1énh va dit
liéu tir chi b nhd chi doc hodc bd nhé truy cap ngau nhién hogc ¢4 hai. Céc phan
tir co ban ciia may tinh 1a bd xir ly dé thuc hién céac 1énh va mot hodc nhiéu thiét
bi nhé dé luu trit cac 1énh va dit liéu. Thong thuong, mdy tinh s€ con bao gém,
hotic duogc két ndi theo cach hoat dong dugc dé nhan dir lidu tir hodc chuyén dir
liéu t61, hodc ca hai, mdt hoac nhiéu thiét bi luu trit dung lugng 16m @8 luu tri dir
liéu, vi du, cic dia tlr, quang tir, hodc cac dia quang hoc. Tuy nhién, méy tinh
khong can phai c¢6 cic thiét bi nay. Mdi trudng mdy tinh doc dugc thich hop aé
luu trit cac 1énh chuong trinh may tinh va dit liéu bao gdm tht ca cic dang cua
bd nhé bit bidn, moi truong va cac thiét bi nhd, bao gdm vi du céc thiét bi nhé
ban dan, vi du, EPROM, EEPROM, va cic thiét bi nhé nhanh; céc dia tur, vi du,
cac b cimg trong hodc 6 ctng luu dong; cac dia quang tir; va cic dia CD ROM
va DVD-ROM. B xir ly va bd nhé co thé duoc bo sung bang, hodc dugce tich
hop trdng, hé mach 16gic chuyén dung.

Trong khi ban mo ta nay chira nhiéu déu hiéu cu thé, chung khéng duogc
coi 12 mang tinh gi6i han ddi v6i pham vi ciia ddi tugng bat ky hodc cua nhiing
gi ma co thé duoc yéu cu bao hd, ma chi 13 sy md ta cac dAu hiéu ma co thé 1a
cu thé ddi voi cac phuong an cu thé cta cac k¥ thuit cu thé. Cac du hiéu nhét
dinh ma duoc mo ta trong ban mo ta nay trong ngit canh cia cac phuong an riéng
biét cing c¢6 thé dugc thyc hién trong su két hop trong mot phuong an. Nugc lai,
cac du hidu khac nhau ma dugc md ta trong nglt canh clia mdt phuong an ciing
¢6 thé dugc thyuc hién trong nhiéu phuong 4n mot céch riéng biét hodc trong su
két hop nhd thich hop bét ky. Hon nita, mic du cac d4u hiéu c6 thé dugc md ta
trén day la hoat dong trong cac su két hop da biét va tham chi ban dau duoc yéu
cau béo hd nhu vy, mot hodc nhidu d4u hiéu tir su két hop duge yéu cAu bao hd
c6 thé trong mot s6 trudng hop duge loai bd khéi su két hop nay, va su két hop
dugc yéu cAu bao ho c6 thé hudng t6i su két hop nho hodc bién thé cua su két

hop nhd.
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Tuong tu, trong khi cac hoat dong dugc mo ta trén cac hinh vé theo thir
tu cu thé, didu nay khong dugc hidu 13 yéu cdu rang cac hoat dong nay duge thuc
hién theo thir tu cu thé dugc thé hién hoic theo thit tu lién tiép, hodc réng tht ca
cac hoat d6ng dugc minh hoa dugc thuc hién, dé dat duoc cac két qua mong
mudn. Hon nita, sy tach biét cic thanh phin hé théng khic nhau trong cac
phuong an dugc mé ta trong ban mo ta nay khong dugc hiéu 13 yéu cu ring sy
tach biét ndy co trong tit ca cac phuong 4n.

Chi m6t vai phuong an thyc hién va cc vi du 1a duge mo ta va cac phuong
4n thyc hién khéc nita, cic ning cip va cic bién thé co thé dugc thyuc hién dua

trén nhitng gi dugc mo ta va duge minh hoa trong ban md ta nay.
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YEU CAU BAO HO

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

xac dinh, theo quy tac, vé viéc litu chiéu cao cta anh con cta anh video cua
video nhé hon chiéu cao cua hang 6 cta dnh video; va

thuc hién, sir dung bude x4c dinh nay, bién dbi gitta video va dong bit cua
video,

trong d6 quy tic xac dinh rang chiéu cao ctia anh phu nhd hon mét hang 6
khi khoang céach gitta nhém thir nhét cia cac don vi cdy tao ma (coding tree unit,
CTU) duogc dit trén cling cla anh phu va nhém thir hai ctia cac CTU duoc dit o
dudi cung cta anh phu nhé hon chidu cao thi hai ctia & clia anh video, va

trong d6 chidu cao thit hai ciia 6 dya trén s6 lugng ctia CTU cua .
2. Phuong phép theo diém 1, trong d6 quy téc x4c dinh rang chiéu cao ciia dnh
phu nhé hon mdt hang 6 khi:

anh phu chi bao gdm cac CTU tir mot hang 0, va

nhém thir nhét cta cac CTU duge dit trén cing cua anh phu khong gidng
nhu nhém th hai cia cdc CTU duge dit trén ciing cia mot hang 6, hodc nhém
thir ba cia cac CTU dugc dit & dudi cung ciia anh phu khong gidng nhu nhém
tht tu cta cac CTU dugc dit & duédi cung ciia mdt hang 6.
3. Phuong phép theo diém 1, trong d6 khi mdi anh phu ciia anh video bao gbm
chi mot 14t va chidu cao ctia anh phu nhé hon mot hang 6, d6i v6i mbi 14t ¢6 chi
sb 14t mirc 4nh i cta anh video, gi4 tri cia CtbAddrInSlice[i][j] x4c dinh dia chi
khéi cay tao mi (coding tree block, CTB) quét manh anh ctia CTB tht j trong lat
duoc din xuét tir dia chi CTB quét manh &nh cua CTB thir j khi quét manh CTB
cda anh phy, va trong do i nam trong khoang tir 0 dén sb luong 1t trong anh
video trir di 1, bao gbm hai gi tri dAu mut va j nam trong khoang tir 0 dén sb
lugng cua cac CTU trong 14t trir di 1, bao gbm hai gia tri dAu mut.
4. Phuong phap theo diém 1, trong d6 khi mdi anh phu cta anh video bao gbm
chi mot lat va chiéu cao ctia anh phu 1én hon hodc béng mot hang 0, dbi v6i mdi
14t ¢6 chi s 14t muc anh i cta anh video, gia tri cua CtbAddrInSlice[i][j] xéc
dinh dia chi CTB quét manh anh cua CTB thir j trong lat duge dan xuét tir dia
chi CTB quét manh &nh cua CTB thit j theo thir tir ctia cadc CTB trong anh phu,
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va trong d6 i nam trong khoang tir 0 dén sb luong 14t trong 4nh video trir di 1,

bao gom hai gi4 tri ddu mat va j nam trong khoang tir 0 dén s6 lugng cia cac

CTU trong lat trix di 1, bao g6m hai gia tri d4u mut.
5. Phuong phép theo diém 4, trong d6 thit tu cia cac CTB trong anh phu 14 sao
cho CTB thir nhét trong 6 tht nhat vdi chi s 6 thir nhét dugc dit truée CTB thir
hai trong 6 th hai ¢6 chi s6 6 thir hai, va trong d6 gia tri cda chi sb 6 thir nhit
nhé hon gia tri cta chi s6 6 thit hai.
6. Phuong phép theo diém 4, trong d6 thir tu ctia cdc CTB trong mot 6 trong dnh
phu c¢6 thit ty khi quét manh cdc CTB trong mot o.
7. Phuong phép theo diém 1, trong d6 thyc hién bién d6i bao gdm budc mi héa
video thanh dong bit.
8. Phuong phap theo diém 1, trong d6 thuc hién bién d6i bao gdm budc gidi ma
video tir dong bit.
9. Thiét bi xt 1y dit liéu video bao gdm bd xir Iy va bd nhé bt bién c6 cac 1énh
trén d6, trong dé céc 1énh khi thyre thi bing bd xt 1y, khién bo xt 1y:

Xéc dinh, theo quy tic, vé viée litu chiéu cao cua anh con cta anh video ctia
video nho hon chiéu cao cta hang 6 cta anh video; va

thuc hién, sir dung budc xéc dinh nay, bién dbi gitra video va dong bit cla
video,

trong d6 quy tic xac dinh rang chiéu cao ciia 4&nh phu nhd hon mot hang 6
khi khoang cach gitta nhém thir nhét ctia cac CTU dugc dit trén cing cia anh
phu va nhém thir hai cia cac CTU duge dit 6 dudi cling clia anh phu nho6 hon
chiéu cao thit hai cia 6 cta anh video, va

trong d6 chiéu cao thir hai ctia 6 dya trén s6 luong ciia CTU cta 6.
10. Thiét bi theo diém 9, trong d6 khi mdi anh phu cua anh video bao gdm chi
mot 14t va chidu cao ctia anh phu nhé hon mét hang 6, dbi voi mdi 14t 6 chi sd
14t mtc anh i cua anh video, gid tri cia CtbAddrInSlicel[i][j] x4c dinh dia chi
CTB quét manh anh ctia CTB thr j trong lat duge dan xuét tir dia chi CTB quét
manh anh cta CTB thi j khi quét manh CTB ctia anh phu, va trong do i nim

trong khoang tir 0 dén sb lugng 14t trong anh video trir di 1, bao gbm hai gié tri
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dAu mit va j ndm trong khoang tir 0 dén s6 lugng cua cac CTU trong lat trir di 1,
bao gdm hai gi4 tri diu mut.
11. Thiét bi theo diém 9,

trong d6 khi mdi anh phy ctia anh video bao gdm chi mot 14t va chidu cao
ctia anh phuy 16n hon hoic bang mot hang 6, d6i véi mbi 14t ¢6 chi sb 14t mire anh
1cta dnh video, gid tri cua CtbAddrInSlice[i][j] xac dinh dja chi CTB quét manh
dnh ciia CTB thwr j trong lat dwogc din xuét tir dja chi CTB quét manh anh cua
CTB thur j theo tht ty cia cdc CTB trong anh phu,

trong d6 i nim trong khoang tir 0 dén sb luong 14t trong anh video trir di 1,
bao gbém hai gid tri du mut va j ndm trong khoang tir 0 dén sb luong cua cac
CTU trong lét trir di 1, bao gdm hai gié tri dau mut,

trong d6 thir tu cta cac CTB trong dnh phu sao cho CTB thir nhat trong 6
thir nhit v6i chi sé 6 thir nhit duoc dit trude CTB thit hai trong 6 thir hai ¢6 chi
s0 6 thi hai,

trong d6 gid trj cta chi s 6 thi nhit nh6 hon gié tri ctia chi s6 6 tht hai, va

trong d6 thr ty cua cdc CTB trong mét 6 trong anh phu c6 thi ty khi quét
manh cua cac CTB trong mot 6.
12. Vit ghi my tinh doc duoc bat bién luu trit c4c 1énh ma khién bo xr 1y:

xac dinh, theo quy tic, vé viéc liéu chidu cao cua anh con ciia anh video cua
video nhé hon chiéu cao cta hang 6 cua anh video; va

thyc hién, sir dung budc xac dinh nay, bién ddi gitta video va dong bit cua
video,

trong d6 quy tic xac dinh rang chidu cao cua anh phu nhé hon mét hang 6
khi khoang céch gita nhom thtr nhét cua cac CTU duoc dat trén cung clia anh
phu va nhém thtr hai ctia cac CTU duoc dit ¢ duéi cung cua anh phu nhé hon
chidu cao tht hai cua 6 cia anh video, va

trong dé chiéu cao tht hai ctia 6 dua trén sb lugng ciia CTU cua 6.
13. Vat ghi may tinh doc dugc bat bién theo diém 12,

trong d6 khi mdi dnh phu cila anh video bao gom chi mét 1at va chidu cao
ctia anh phu nhé hon mot hiang 6, ddi véi mdi 14t c6 chi sé 14t mirc anh i ctia anh

video, gid tri cia CtbAddrInSlice[i][j] x4c dinh dia chi CTB quét manh anh cta
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CTB thi j trong lat dugc dan xuét tir dia chi CTB quét manh anh ctia CTB thir
khi quét manh CTB ctia anh phy, va

trong d6 i nim trong khoang tir 0 dén sb luong 14t tfong anh video trur di 1,
bao gdm hai gia tri d4u mut va j ndm trong khoang tir 0 dén s lugng clia cac
CTU trong 14t trir di 1, bao gdm hai gi4 tri dAu mut.
14. Vat ghi may tinh doc dugc bat bién theo diém 12,

trong d6 khi mdi anh phu cta anh video bao gdm chi mot 14t va chiéu cao
cua anh phu 16n hon hodc bing mdt hang 6, ddi véi mdi 14t c6 chi s 14t murc anh
i cia anh video, gid tri cia CtbAddrInSlice[i][j] x4c dinh dia chi CTB quét manh
anh ctia CTB thit j trong lat duge dan xuét tir dia chi CTB quét manh &nh cua
CTB thir j theo thit ty ctia cac CTB trong dnh phuy,

trong d6 i ndm trong khoang tir 0 dén sb luong 14t trong anh video trix di 1,
~ bao gdm hai gia tri d4u mut va j ndm trong khoang tr 0 dén s lugng clia cac
CTU trong lat trr di 1, bao gOm hai gi4 tri d4u mut,

trong d6 thir tw cta cac CTB trong anh phu sao cho CTB thir nhét trong 6
thir nhét v6i chi sb 6 thit nhit dugc dit truée CTB thit hai trong & tha hai ¢6 chi
s 6 thi hai,

trong do gia tri cua chi s6 6 thtr nhat nho hon gid tri cta chi s6 6 th hai, va

trong d6 thr tur ctia cac CTB trong mét 6 trong anh phu c6 thir ty khi quét
manh cua cac CTB trong mot 6.
15. Vat ghi mdy tinh doc dugc luu trit dong bit ctia video dugc tao bdi phuong
phéap dugc thuc hién béi thiét bi xtt Iy video, trong d6 phuong phap bao gdm céc
budc:

xac dinh, theo quy tac, vé viéc lidu chiéu cao ctia anh con cia anh video cua
video nhé hon chiéu cao ctia hang 6 cia anh video; va

tao, st dung budc xac dinh nay, dong bit cta video,

trong d6 quy tic xac dinh rang chiéu cao ctia dnh phu nhd hon mét hang 6
khi khoang cach giira nhom thu nhét ctia cac CTU dugc dit trén cung cla anh
phu va nhém tht hai cta cac CTU duge dat & dudi cing cia anh phu nho hon
chiéu cao thir hai cia 6 cta anh video, va

trong d6 chiéu cao thr hai cuia 6 dua trén so lugng cua CTU cua 6.
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16. V4t ghi may tinh doc dugc bét bién theo diém 15,

trong d6 khi mdi anh phu ctia anh video bao gdm chi mot 1at va chiéu cao
ctia anh phu nhé hon mot hang 6, dbi v6i mdi lat ¢6 chi s6 14t mtre anh i clia nh
video, gia tri ctia CtbAddrInSlice[i][j] x4c dinh dia chi CTB quét manh anh cta
CTB tht j trong lat dugc dan xuét tir dia chi CTB quét manh anh cia CTB tht j
khi quét manh CTB cua anh phuy, va

trong d6 i nam trong khoang tir 0 dén sb luong 14t trong anh video trir di 1,
bao gdm hai gi4 tri ddu mut va j nim trong khoang tir 0 dén s luong ctia cac
CTU trong l4t trir di 1, bao gdm hai gi4 tri de‘iu mut.
17. V4t ghi mdy tinh doc dugc bét bién theo diém 15,

trong d6 khi mdi anh phu cta anh video bao gdm chi mot 14t va chidu cao
ctia anh phu 16n hon hodc bing mot hang 6, dbi véi mi 14t ¢6 chi sb 14t mirc anh
i chia anh video, gia tri ctia CtbAddrInSlice[i][j] x4c dinh dia chi CTB quét manh
4nh ctia CTB thir j trong lat dugc din xuét tir dia chi CTB quét manh &nh cla
CTB tht j theo thir tu ctia cac CTB trong anh phuy,

trong d6 i nam trong khoang tir 0 dén sb luong 14t trong anh video trir di 1,
bao gdm hai gi4 tri ddu mut va j nim trong khoang tir 0 dén sb luong cia cac
CTU trong lat trir di 1, bao gbm hai gia tri dau mut,

trong d6 thir tu ctia cac CTB trong anh phu sao cho CTB thi nhit trong 6
thir nhat v6i chi s6 6 thi nhat duge dit trude CTB thit hai trong 6 thi hai ¢6 chi
s 6 tht hai,

trong d6 gid tri cia chi s6 & thir nhét nhé hon gia tri cia chi s6 & thi hai, va

trong d6 thit tu cua cdc CTB trong mdt 6 trong anh phu c6 thir tu khi quét

manh cta cdc CTB trong mot 6.
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