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(57) Sang ché dé xuat phuong phap giai ma anh, phuong phéap ma hod édnh, phuong
tién luu trix k§ thuét sé phi nhét thoi dQé dugc bang may tinh, va phwong phap truyén
dit liéu d6i voi hinh anh. Theo sang ché, khi kiéu lién du doan cta khéi hién tai chi thi
viéc ludng du doan, thi thong tin chi sé trong sé danh cho tng vién trong danh sach ung
vién hop nhét hodc danh sach ung vién hop nhét khdi con c6 thé dugc trich xudt, va

hiéu qua 14p ma c6 thé dugc nang 1én.
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Linh vwe k§ thuit dwoc dé cap
Sang ché d& cap dén phuong phap va thiét bi giai ma anh dé trich xuét thong tin

chi sd trong so trén viéc ludng dy doén.

Tinh trang ky thuit ciia sang ché

Gan day, nhu ciu vé anh/video do phan giai cao, chit luong cao, ching han
anh/video c6 do phan gidi si€u cao (Ultra High Definition - UHD) 4K, 8K hodc hon nita,
dang ngay cang ting trong cac linh vurc khac nhau. Khi d6 phan giai hodc chét luong
anh/video tré nén cao hon, thi lugng théng tin hodc bit duoc truyén nhiéu hon twong
d6i so vé6i dit liéu anh/video théng thudng. Do dé, néu dit liéu anh/video duoc truyén
qua phuong tién chang han duong bang rong c6 day/khong diy hién c6 hoic dugc luu
giit trong phuong tién Iuu trit ké thira, thi chi phi dé truyén va luu giit dé bi ting lén.

Ngoai ra, sw quan tAm va nhu ciu ddi véi cac ndi dung thuce té o (Virtual Reality
- VR) va thuc té nhén tao (Artificial Reality - AR), va mdi trudng hoa minh, ching han
anh noi, 13 dang ting 1én; va viéc phat quang ba cac hinh anh/video ¢ cac dic diém
hinh anh/video khac véi cua hinh anh/video thuc té, chang han cac hinh anh/video ctia
tro choi, cling dang tang lén.

Do d6, cin phai c6 k¥ thuat nén anh/video hiéu qua cao dé nén va truyén, luu
giit, hodc phat mot cach hiéu quéa cac hinh anh/video c6 dd phan giai cao, chét lwong

cao ma c6 cac ddc diem khéc nhau nhu da mo ta trén day.

Ban chit k§ thuit ciia sang ché

Sang ché dé xuit phwong phap va thiét bi dé tang hiéu qua 1ap ma anh.
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Séng ché ciing d& xut phuong phap va thiét bi dé trich xut thong tin chi s6
trong s6 trén viéc ludng dy doan trong qu4 trinh lién du doan.

Sang ché ciing dé xudt phuong phap va thiét bi dé trich xuét thong tin chi sb
trong sb trén g vién trong danh sach g vién hop nhit afin trong qu4 trinh ludng du
doan.

Theo mot phwong an, sang ché d& xuét phuong phéap giai ma anh dugc thuc hién
boi thiét bi giai ma. Phuong phap nay bao gdm cac bude nhan thong tin hinh anh bao
gdm thong tin vé ché do lién dw doan va théng tin vé kiéu lién du doan théng qua ludng
bit; tao ra danh sach Gng vién hop nhét cia khdi hién tai dua trén thong tin vé ché do
lién du dodn; chon mot tmg vién tir trong s6 cac g vién dugc bao gdm trong danh
sach ting vién hop nhét nay; trich xuét kiéu lién dy doan cta khéi hién tai 1a ludong du
dodn dua trén thong tin vé kiéu lién dy doan; trich xuét thong tin chuyén dong trén khoi
hién tai dua trén (mg vién dugc chon; tao ra LO miu du doan va L1 miu du doan cia
khéi hién tai dya trén thong tin chuyén dong ndy; va tao ra cac mau dy doan ctia khi
hién tai dya trén L0 mau du doan, L.1 mau du doan nay, va thong tin trong 36, trong do
thong tin trong sd nay duoc trich xuét dua trén thong tin chi sb trong s trén ng vién
dugc chon, trong d6 céc ting vién bao gdm {mg vién hop nhét afin, va Gmg vién hop
nhét afin nay bao gdm cac vecto chuyén dong cua diém kidm soat (Control Point Motion
Vector - CPMYV), khi tmg vién hgp nhét afin bao gdbm CPMV danh cho diém kiém soat
0 (CP0) dugc dit tai dinh trai ctia khdi hién tai, thi thong tin chi sé trong sb trén tGng
vién hop nhét afin 13 dugc trich xuét dua trén thong tin chi sb trong s trén khéi cu thé
trong s& céc khéi 1an c4n ctia CPO, va khi tmg vién hop nhét afin khong bao gdbm CPMV
danh cho CPO dugc dit tai dinh trai cia khéi hién tai, thi thong tin chi 36 trong sb trén
ttng vién hop nhat afin 1a dugc trich xuat dua trén thong tin chi sb trong sd trén khéi cu
thé trong s6 cac khéi 1an can ctia diém kiém soat 1 (CP1) dugc dit tai dinh phai cua
khéi hién tai.

Theo phuong 4n khéc, sang ché dé xuat phuong phap ma hod anh dugc thuc



52208 3/119

hién boi thiét bi ma hoa. Phuwong phap niy bao gdm céc bude xac dinh ché do lién du
do4n ciia khéi hién tai va tao ra thong tin vé ché do lién du doan chi thi ché do lién du
doan nay; tao ra danh sach (mg vién hop nhét ctia khéi hién tai dua trén thong tin vé ché
do lién du doan; tao ra thong tin chon chi thi mdt trong sb céc ung vién dugc bao gém
trong danh sach tng vién hop nhit ndy; tao ra thong tin vé kiéu lién dy doan ma chi thi
kiéu lién du doan ctia khéi hién tai 1a ludng du doan; va ma hoa thong tin hinh anh bao
gém thong tin vé ché do lién du doén, thong tin chon, va thong tin vé kiéu lién du doan
nay, trong d6 cac tng vién bao gdm tng vién hop nhét afin, va tng vién hop nhét afin
nay bao gom céc vecto chuyén dong cua diém kiém soat (Control Point Motion Vector
- CPMV), khi trng vién hop nhét afin bao gdm CPMV danh cho diém kiém soat 0 (CPO)
duoc dit tai dinh trai cua khoi hién tai, thi thong tin chi s6 trong sb trén ung vién hop
nhét afin 12 dugc chi thi dua trén thong tin chi sb trong sb trén khoi cu thé trong sb cac
khéi 1an can ciia CPO, va khi ing vién hop nhét afin khéng bao gdbm CPMV danh cho
CPO duoc dit tai dinh trai cta khoi hién tai, thi thong tin chi sb trong sb trén ung vién
hop nhét afin 12 dwoc chi thi da trén thong tin chi sé trong sb trén khéi cu thé trong sb
cac khéi 1an cén cia diém kiém soat 1 (CP1) duoc dat tai dinh phai ctia khéi hién tai.
Theo phuong an khéc nita, sang ché dé xuét phuong tién luu trit doc duoc bang
may tinh c6 luu giit thong tin dwoc ma hoa dé khién thiét bi giai ma anh thuc hién
phuong phap giai ma anh. Phuong phap giai ma anh nay bao gdm cac budc nhan thong
tin hinh anh bao gém thong tin vé ché do lién du doan va thong tin vé kiéu lién du doan
thong qua luéng bit; tao ra danh sach tmg vién hop nhét cta khi hién tai dua trén thong
tin vé ché do6 lién du doan; chon mot ung vién tur trong sb cac ung vién dugc bao gém
trong danh sach ting vién hop nhét nay; trich xuét kiéu lién du doan ctia khéi hién tai 1a
luong du doan dua trén thong tin vé kiéu lién du doan; trich xuét thong tin chuyén dong
trén khéi hién tai dva trén tmg vién duoc chon; tao ra L0 mau du doan va L1 mau dy
doan ctia khéi hién tai dua trén thong tin chuyén dong nay; va tao ra cic mau du doan

ctia khoi hién tai dua trén LO mau dy doan, L1 mAu du do4n nay, va thong tin trong so,
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trong d6 thong tin trong sé nay duoc trich xuét dya trén thong tin chi sé trong sé trén
g vién duoc chon, trong d6 cac Gmg vién bao gdm tmg vién hop nhét afin, va Gng
vién hop nhét afin ndy bao gdm cac vecto chuyén dong ctia diém kiém soat (Control
Point Motion Vector - CPMV), khi ting vién hop nhit afin bao gdm CPMV danh cho
diém kiém soat 0 (CP0) duogc dat tai dinh trai ctia khdi hién tai, thi thong tin chi s6 trong
s trén ting vién hop nhét afin 14 dwoc trich xuit dya trén thong tin chi s trong s trén
khéi cu thé trong s cac khéi 1an can ctia CPO, va khi Gng vién hop nhét afin khéng bao
gdbm CPMV danh cho CP0 duogc dit tai dinh trai cta khéi hién tai, thi thong tin chi sd
trong sd trén ing vién hop nhit afin 14 dugc trich xuét dua trén thong tin chi sb trong
s6 trén khéi cu thé trong s6 cac khéi 14n can cia diém kiém soat 1 (CP1) dugec dit tai
dinh phai ctia khdi hién tai.

Theo sang ché, c6 thé ting hiéu qua nén anh/video tdng thé.

Theo sang ché, c6 thé xay dung mot cach hiéu qua cac tng vién vecto chuyén
dong trong qué trinh lién du doan.

Theo sang ché, c6 thé thuc hién mot cach hiéu qud viéc ludng du doan dua trén

trong so.

MO ta viin tit cac hinh vé

Fig.1 1a hinh vé& thé hién so dd theo mot vi du cda hé théng 1ap ma video/anh
ma cac phuong 4n cua sang ché c6 thé duge ap dung vao do.

Fig.2 13 hinh v& thé hién so d6 cdu hinh ciia thiét bi ma hoa video/anh ma cac
phuong 4n ctia sang ché c6 thé duge ap dung vao do.

Fig.3 1a hinh vé& thé hién so d6 cAu hinh cta thiét bi giai ma video/anh ma cac
phuong an cia sang ché ¢6 thé duge ap dung vao do.

Fig.4 1 hinh vé& thé hién so d0 md ta ché d6 hop nhit trong qué trinh lién du
doan.

Fig.5A va Fig.5B 1a cac hinh v& thé hién so dd vi du CPMV danh cho viéc du
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doan chuyén dong afin.

Fig.6 12 hinh v& thé hién so d6 vi du trudng hop ma trong d6 MVF afin dugc
x4c dinh theo don vi 1 cdc khéi con.

Fig.7 1a hinh v& thé hién so dd mé ta ché do hop nhét afin trong qud trinh lién
du doan.

Fig.8 1a hinh v& thé hién so dd md ta céc vi tri clia cac tmg vién trong ché do
hop nhét afin.

Fig.9 13 hinh v& thé hién so dd mé ta SbTMVP trong qué trinh lién dy doan.

Fig.10 va Fig.11 1a céc hinh v& thé hién so dd vi du cua phuong phéap gidi ma
video/anh va cac thanh phan lién quan theo (c4c) phuong 4n thyc hién cua sang ché.

Fig.12 va Fig.13 1a c4c hinh v& thé hién so d6 vi du clia phuong phap ma hod
anh/video va cac thanh phan lién quan theo (c4c) phuong an thyc hién cia sang ché.

Fig.14 14 hinh v& thé hién so dd vi du cta hé théng tao ludng ndi dung ma cac

phuong an dugc boc 16 trong ban mo ta nay co thé duoc ap dung vao do.

Mo ta cac phwong an vi du

Sang ché c6 thé dugc cai bién theo nhiing cach khac nhau va c6 mot s6 phuong
an vi du. Do d6, cac phuong an vi du cu thé cia sang ché s& dugc thé hién trén cac hinh
vé kém theo va dwoc mo ta chi tiét. Tuy nhién, diéu nay khong nhim gi6i han sang ché
& cac phuong 4an cu thé. Céc thuat ngit duoc sir dung trong ban mod ta nay la duoc ding
chi dé mé ta cac phuong an vi du cu thé thay vi gi6i han sang ché. Céc dang s6 it ciing
duge dy dinh 12 bao gdm dang sb nhiéu, trir khi ngi canh chi rd khac di. Can hiéu rang
cac tir ngit nhu “bao gdm”, “c6”, v.v., ma duoc st dung trong ban moé ta nay, l1a quy
dinh su c6 mat cia cac d4u hiéu, cac chit sb, cac bude, cac hoat dong, cac thanh phén,
cac bd phén, hodc o hop cuia chung ma dugc néu trong ban md ta nay, chir khong loai
trir su ¢6 mat hodc su bd sung cua mdt hoac nhiéu diu hiéu, chit sb, budc, hoat dong,

thanh phan, bd phan khac, hoic t6 hop ciia ching.
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Trong khi d6, mdi thanh phén trén cac hinh v& dugc mo ta trong ban md ta nay
1a dugc thé hién mot cach doc 1ap dé thuan tién cho viéc mb ta vé cac chiic ning dic
trung khac nhau, va khong c6 nghia 1a mdi thanh phan dugc thuc hién duéi dang phén
ctng riéng biét hodc phdn mém riéng biét. Vi du, hai hodc nhiéu thanh phan trong s6
mdi thanh phdn 13 c6 thé dugc két hop dé tao thanh mot thanh phan, hosic mot thanh
phén c6 thé dugc chia thanh nhiéu thanh phan. Cac phuong 4n ma trong d6 mdi thanh
phén 1a dugc hop nhit va/hodc dugc tach biét 1a ciing duge bao gdm trong pham vi ctia
sang ché.

Trong ban md ta nay, thi “A hodc B” c6 thé c6 nghia 1 “chi A”, “chi B” hodc
“cad A va B”. Noi céach khéc, “A hodc B” trong ban mo ta nay co thé duoc dién dich 1a
“A va/hoac B”. Vi duy, trong ban md ta nay, thi “A, B, hodc C” c6 nghia la “chi A”, “chi
B”, “chi C”, hodc “bat ky trong s va sy két hop bat ky cia A, B, va C”.

Déu gach chéo (/) hoic ddu phdy (comma) dugc sir dung trong ban mo ta nay
6 thé c6 nghia la “va/hodc”. Vi du, “A/B” c6 thé co nghia 1a “A va/hodc B”. Theo do,
“A/B” c6 thé c6 nghia 1a “chi A”, “chi B”, hoic “ca A va B”. Vi dy, “A, B, C” c6 thé
c6 nghia la “A, B, hoac C”.

Trong ban md ta nay, thi “it nht mot trong sé A va B” ¢ thé c6 nghia 13 “chi
A”, “chi B”, hoac “ca A va B”. Ngoai ra, trong bdn mo ta nay, thi cau thé hién “it nhat
mot trong s6 A hodc B” hodc “it nhat mét trong s6 A va/hodc B” ¢6 thé duge dién dich
gidng nhu “it nhat mot trong s6 A va B”.

Ngoai ra, trong ban mo ta nay, thi “it nhat mot trong sd A, B va C” ¢6 thé ¢6
nghia la “chi A”, “chi B”, “chi C”, hoac “su Kkét hop bét ky cia A, B va C”. Ngoai ra,
“ft nhat mot trong sb A, B hoic C” hodc “it nhéat mot trong s6 A, B va/hodc C” c6 thé
c6 nghia 12 “it nhat mot trong s6 A, B va C”.

Ngoai ra, diu ngodc don dugc sir dung trong ban mo ta ndy c6 thé c6 nghia la
“yi du”. Cu thé 13, trong trudng hop thé hién “du doan (ndi du doan)”, thi c6 thé biéu

thi rang viéc “n6i du doan” dugc dé xuat lam mot vi du cua viée “du doan”. No6i cach
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khéc, thuat ngit “du doan” trong ban mo ta nay la khong chi gidi han & viéc “ndi du
doan”, va no6 co thé biéu thi réng viéc “ndi du doan” 1a dugc dé xuét 1am mét vi du cua
viéc “du doan”. Ngoai ra, ngay ca trong truong hop thé hién “du doan (tirc 13, ndi du
doan)”, thi n6 ¢6 thé bidu thi ring viéc “ndi du doan” 1a dugc dé xudt 1am mot vi du cla
viéc “du doan”.

Trong ban mo ta nay, cac ddu hiéu k¥ thuat dugc gii thich riéng 1€ trén mot
hinh v& ¢6 thé dugc thuc hién riéng 18, hodc c6 thé dugc thuc hién déng thoi.

Sau day, cac phuong 4n cua sang ché s& dugc mo ta chi tiét dua vao cac hinh vé
kém theo. Ngoai ra, cac sb chi dn gidng nhau duoc ding dé chi cac phan tir gidng nhau
trén khép cac hinh v&, va nhitng phin mé ta gidng nhau cta cic phin tir gidng nhau c6
thé duoc luge bo.

Fig.1 1a hinh v& thé hién mot vi du ciia hé théng 1ap ma video/anh ma cac phuong
4n ctia sang ché co thé dugc 4p dung vao do.

Nhu dugc thé hién trén Fig.1, hé théng 1ap ma video/anh c6 thé bao gff)m thiét
bi thir nhét (thiét bi ngudn) va thiét bi thit hai (thiét bi nhan). Thiét bi ngudn c6 thé
truyén thong tin hodc dir liéu video/anh dugc ma hoa dén thiét bi nhan qua phwong tién
luu trix s6 hodc mang dudi dang tép tin hodc viéc tao luéng.

Thiét bi ngudn c6 thé bao gdm ngudn video, thiét bj ma hod, va bd phat. Thiét
bi nhan c6 thé bao gdm b thu, thiét bi giai ma, va bd dung hinh. Thiét bi ma hoa nay
c6 thé duoc goi la thiét bi ma hod video/anh, va thiét b giai ma nay c6 thé dugc goi 1a
thiét bi giai ma video/anh. Bo phat c6 thé dugc bao gdm trong thiét bi ma hod. Bo thu
¢6 thé dugc bao gdm trong thiét bi giai ma. Bo dung hinh c6 thé bao gdm thiét bi hién
thi, va thiét bi hién thi nay c6 thé duoc tao cAu hinh duéi dang thiét bi riéng biét hodc
thanh phan bén ngoai.

Ngudn video c6 thé thu dwgc video/anh qua tién trinh ghi, tdng hop, hoic tao ra
video/anh. Ngudn video c6 thé bao gbm thiét bi ghi video/anh va/hoac thiét bi tao

video/anh. Thiét bi ghi video/anh c6 thé bao gdom, vi du, mot hodc nhi€u camera, cac
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thw vién luu trit video/anh bao gdm video/anh dugc ghi trude do, v.v.. Thiét bj tao
video/anh c6 thé bao gdm, vi du, may tinh, may tinh bang va dién thoai théng minh, va
¢6 thé tao ra video/anh (Vé mat dién tr). Vi du, video/anh 4o co thé duoc tao ra béng
mdy tinh, v.v.. Trong trudng hop nay, thi tién trinh ghi video/anh c6 thé dugc thay bang
tién trinh tao ra dir lidu lién quan.

Thiét bi ma hoa c6 thé ma hod video/anh dau vao. Thiét bi ma hoa c6 thé thuc
hién mét loat thu tuc nhu du doan, bién doi, va lugng tir hoa dé thu dwgc hidu qua nén
va 1ap ma. Dit liéu dugc ma hod (thong tin video/anh dugc ma hod) co thé dugc xuit ra
dudi dang ludng bit.

B6 phat c6 thé truyén thong tin video/anh dwgc ma hoa hoic dir liéu duge xuét
ra ndy dudi dang ludng bit dén bo thu cia thiét bi nhan qua phwong tién luu trir s6 hodc
mang dudi dang tép tin hodc viéc tao ludng. Phuong tién luu trit s6 nay cé thé bao gom
cac phuong tién luu trit khac nhau nhu USB (Universal Serial Bus - buyt néi tiép van
ning), thé SD (Secure Digital - thé k§ thuat sé bao mat), dia CD (Compact Disc - dia
compic), dia DVD (Digital Video Disc - dia video k§ thuat s6), dia Blu-ray, HDD (Hard
Disk Drive - 6 dia cimg), SSD (Solid State Drive - 6 dia thé ran), v.v.. Bo phat c6 thé
bao gdbm phén tir dé tao ra tép tin phuong tién qua dinh dang tép tin dugc dinh trude va
¢6 thé bao gdbm phdn tir dé truyén qua mang quang ba/mang truyén thong. Bo thu c6 thé
nhan/trich xuét ludng bit nay va truyén ludng bit nhan duoc dén thiét bi giai ma.

Thiét bi giai ma c6 thé giai ma video/anh nay bang cach thuc hién mot loat thi
tuc nhu giai lwong tir, bién d6i nguoc, va du doan, tuong tmg véi hoat dong cia thiét b
ma hoa.

B6 dung hinh ¢6 thé dung hinh video/anh duoc giai mi nay. Video/anh duoc
dung hinh ¢6 thé dwoc hién thi qua thiét bi hién thi.

Sang ché lién quan dén viéc 1ap ma video/anh. Vi du, phwong phap/phwong an
duoc boc 16 trong ban md ta nay c6 thé duoc ap dung cho cac phuong phép duoc boc

16 theo tiéu chuén 14p ma video van ning (Versatile Video Coding - VVC), tiéu chuin
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1ap ma video thiét yéu (Essential Video Coding - EVC), tiéu chuin AOMedia Video 1
(AV1), thé hé thu hai cia tiéu chuén 1ap md audio video (2nd generation of Audio Video
coding Standard - AVS2), hodc tiéu chuin l1ap ma video/anh thé hé tiép theo (vi du,
H.267 hoac H.268, v.v.).

Séng ché dé xuit cac phuwong 4n khac nhau dé 1ap ma video/anh, va céc phuong
4n néu trén ciing c6 thé duogc thyc hién két hop véi nhau trir khi dugc quy dinh khéc di.

Theo sang ché, thi video c¢6 thé 1 loat 4nh theo thoi gian. Anh n6i chung 1a don
vi biéu thi mot hinh anh tai khung thoi gian cu thé, va 14t ¢&t/6 1a don vi cAu thanh mot
phan ctia 4nh xét v& mit 1ap ma. Lat cat/d c6 thé bao gdm mét hodc nhiéu don vi cay
13p ma (Coding Tree Unit - CTU). Mét anh c6 thé bao gdm mdot hodc nhiéu 1at cit/o.

O 1a viing hinh chir nhat gdm cac CTU trong cot & cu thé va hang 6 cu thé trong
anh. Cot 6 1a ving hinh chit nhat ctia cac CTU ¢6 chiéu cao bang chiéu cao cia anh va
chiu rong duoc quy dinh béi cac phén tir ca phap trong tap hop thong s6 anh. Hang 6
12 viing hinh chit nhat gdm cac CTU va c6 chiéu cao dugc quy dinh béi cac phan tir cu
phap trong tap hop thong s6 anh va chiéu rong bang chiéu rong ctia anh. Viée quét 6 1a
viéc xép thir tu tudn tu cu thé ddi voi cac CTU phan vung anh ma trong d6 cac CTU
duoc xép thu ty lién tiép trong qua trinh quét manh CTU trong 6, con cac 6 trong anh
thi dugc xép thi tu lién tiép trong qu4 trinh quét manh cia cac 6 cua anh. Lt cét ¢6 thé
bao gdm mdt sé lugng 6 hoan chinh hodc mot s6 lwong hang CTU lién tiép trong mot 6
cia anh ma c6 thé duoc chia trong mot don vi NAL. Trong bdn mo ta nay, thi nhoém 6
va lat cat ¢6 thé duogc sir dung thay thé cho nhau. Vi du, trong ban mo ta nay, thi nhom
8/mao dau nhom 6 c6 thé duoc goi la lat cit/mao dau 14t ct.

Trong khi d6, mdt anh c¢6 thé dugce chia thanh hai hodc nhiéu dnh con. Anh con
c6 thé 1a ving hinh chi nhat cia mot hodc nhiéu 14t cit trong anh.

Diém anh (pixel hay pel) ¢6 thé c6 nghia 12 don vi nhé nhat ciu thanh mot anh
(hodc hinh dnh). Ngoai ra, ‘mau’ ¢6 thé duoc st dung lam thuét ngf tuong tng véi diém

anh. Mau c6 the ndi chung 1a bieu thi di€ém anh hoac gia tri cua diém anh, va c6 thé chi
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bidu thi didm anh/gia tri diém anh cua thanh phin d6 choi hodc chi biéu thi diém anh/gia
tri diém anh cua thanh phan sic do.

M6t don vi c6 thé biéu thi don vi co s& ctia qua trinh xit Iy anh. Pon vi ndy c6
thé bao gbm it nhat mét trong s ving cu thé cua anh va thong tin lién quan dén ving
d6. Mot don vi c6 thé bao gdm mot khéi do choi va hai khéi sic d6 (vi du, cb, cr). Pon
vi ¢6 thé dugc st dung thay thé vé6i cac thuat ngit nhur khdi hodc ving trong mot s6
treong hop. Trong trudng hop téng quat, thi khéi MxN ¢6 thé bao gdm cac mau (hodc
c4c mang mau) hodc tap hop (hoic mang) clia cac hé s6 bién dbi ctia M cot va N hang.
Theo cach khéac, miu c6 thé c6 nghia 13 gia tri diém anh trong mién khong gian, va khi
gi tri diém 4nh d6 dugc bién dbi sang mién tan sd, thi n6 c6 thé c6 nghia 1a hé sé bién
d6i trong mién tan sd.

Fig.2 12 hinh v& thé hién so db cAu hinh ciia thiét bi ma hod video/anh ma séng
ché ¢6 thé duoc 4p dung vao d6. Sau day, cai duge goi 1a thiét bi ma hod video 1a c6 thé
bao gdm thiét bj ma hoa anh.

Nhu duge thé hién trén Fig.2, thiét bi ma hoa 200 ¢ thé bao gébm va duoc tao
cAu hinh véi bo phén vung anh 210, bd du doan 220, b xur ly phén du 230, bd ma hoa
entropy 240, bd cong 250, bd loc 260, va bd nhé 270. Bo du doan 220 c6 thé bao gdm
bo lién dw doan 221 va bd nodi du doan 222. Bo xir Iy phin du 230 c6 thé bao gdm bd
bién ddi 232, bd luong tir hod 233, bd giai lugng tir 234, va bo bién dbi ngugce 235. Bo
xir Iy phan du 230 c6 thé con bao gdm bo trir 231. B cong 250 c6 thé dugce goi 1a bd
tai tao hodc bod tao khdi duoc tai tao. BO phén vung anh 210, bd du doan 220, bd xt ly
phﬁn du 230, bd ma hoa entropy 240, b cong 250, va bd loc 260, ma da dugc mo ta
trén day, co thé duoc tao cAu hinh boi mot hodc nhiéu thanh ph??m phén cing (vi dy, cac
con chip hodc cac bd xtr Iy ma hod) theo mot phuong an. Ngoai ra, b nhd 270 co thé
bao gdm bd dém anh dugc giai mi (Decoded Picture Buffer - DPB), va ciing ¢6 thé
duogc tao cAu hinh boi phwong tién luu trit sd. Thanh phan phan ctng nay c6 thé con

bao gdbm bd nhd 270 dudi dang thanh phén bén trong/bén ngoai.
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B0 phéan ving anh 210 ¢6 thé chia hinh anh (hodc anh, khung) dau vao, ma dugc
nhap vao thiét bi ma hoa 200, thanh mét hodc nhidu don vi xir Iy. Theo mdt vi dy, don
vi xit Iy nay c6 thé duge goi 1a don vi 1ap ma (Coding Unit - CU). Trong trudong hop
nay, don vi 1ap ma c6 thé duge chia theo cich dé& quy theo cAu triic cdy tir phan cay nhi
phén cay tam phan (Quad-Tree Binary-Tree Ternary-Tree - QIBTTT) tir don vi cay 14p
mai (Coding Tree Unit - CTU) hodc don vi lap ma 16n nhét (Largest Coding Unit - LCU).
Vi du, mot don vi 14p ma c6 thé dugc chia thanh nhidu don vi 1ap ma co chiéu siu siu
hon dya trén ciu tric cdy ti phan, cdu tric cAy nhi phan, va/hodc cAu truc cdy tam phén.
Trong truong hop nay thi, vi du, cAu trac cay tr phan dugce ap dung trude, va cAu trac
cdy nhi phan va/hodc cu tric ciy tam phan c6 thé dugc 4p dung sau. Theo cach khac,
cAu trac cdy nhi phén ciing c6 thé duoc ap dung trude. Thi tuc 1ap ma theo séng ché ¢o
thé duoc thuc hién dua trén don vi lap ma cudi cung ma khong dugc chia tiép nita.
Trong treong hop nay, dua trén hi¢u qua 1ap ma theo céac dac diém hinh anh, v.v., thi
don vi 1ap ma 16n nhét c6 thé duoc st dung truc tiép lam don vi 1ap ma cudi cung, hodc
néu can, thi don vi 13p ma nay co thé dugc chia theo cach dé quy thanh céac don vi lap
ma ¢6 chiéu sau sau hon, dé don vi 1ap ma c6 kich thuédce tdi wu co thé dugce st dung
lam don vi 1ap ma cudi cung. o) day, thu tuc lap ma co thé bao gém tha tuc nhu du doén,
bién dbi, va tai tao, ma s& dugc md ta sau. Theo vi du khéc, don vi xir 1y ¢6 thé con bao
gbm bd du doan (PU) hoic don vi bién dbi (Transform Unit - TU). Trong trudng hop
ndy, mdi trong s6 bo dy doan va don vi bién dbi co6 thé dugc chia hodc dugc phén ving
tr don vi 1ap ma cudi cung néu trén. Bo du doéan c6 thé 1a don vi du doan mau, va don
vi bién dbi c6 thé 1a don vi dé sinh ra hé s6 bién déi va/hodc don vi dé sinh ra tin hiéu
dur tir hé sb bién doi.

Don vi nay c6 thé dugc str dung hoan d6i v6i thuat ngit chang han nhu khéi
hodc ving trong mot sé truong hop. No6i chung, khdi MxN c¢6 thé biéu thi cac miu bao
gdm M cot va N hang hodc nhém hé s bién dbi. MAu c6 thé néi chung 14 biéu thi diém

anh hodc gi4 tri cia di€ém anh, va ciling c6 thé chi biéu thi diém anh/gia tri di€ém anh cua
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thanh phan d choi, va ciing c6 thé chi biéu thi diém anh/gi4 tri diém anh cta thanh
phin sic d6. Méu c6 thé dugc sir dung 1am thuét ngit tuong tmg voi diém anh hoic pel
ma tao cAu hinh mét anh (hoic hinh anh).

Thiét bi ma hoé 200 c6 thé trir di tin hidu dy doan (khdi duge du doén, mang
mau du doan), ma duoc xudt ra tir b6 lién du doan 221 ho#ic bd ndi du doan 222, tir tin
hiéu hinh 4nh dau vao (khéi gbc, mang mu gdc) dé tao ra tin hiéu du (khéi dw, mang
mau du), va tin hiéu du dugc tao ra nay dugc truyén dén bo bién d6i 232. Trong trudng
hop ndy, nhu duoc thé hién, don vi d& trir di tin higu du doan (khdi dy doan, méng mau
du doan) tr tin hi¢u hinh anh du vao (khéi gbe, mang mau gbc) & bd mi hoa 200 c6
thé duoc goi 1a bo trir 231. BO dy dodn ¢6 thé thuc hién viéc dw doan trén khéi muc tiéu
Xt 1y (sau ddy duoc goi 1a khéi hién tai) va tao ra khdi duge dy doan bao gdm céc mau
du doén danh cho khéi hién tai. B du doan ¢6 thé x4c dinh xem viéc ndi dy doén hay
viéc lién du doan duoc ap dung ¢ cac don vi cua khdi hién tai hoac CU. Bo du doan c6
thé tao ra céac thong tin khac nhau trén viéc du doén, chéng han thong tin vé ché d6 du
doan, va truyén thong tin dugc tao ra do dén bd ma hoa entropy 240, nhu duge mo ta
dudi day trong phan mo ta vé mdi ché do du doan. Thong tin vé viéc du doan nay c6
thé duoc ma hoa béi bo ma hod entropy 240 va duge xudt ra du6i dang ludng bit.

B0 ndi du doan 222 c6 thé du doan khdi hién tai dua vao cdc mau trong anh
hién tai. Cac mau dugc tham chiéu c6 thé duoc dit ¢ 1an can khdi hién tai, hodc cling
¢6 thé duoc dat cach khoi khdi hién tai theo ché do du doan. Cac ché d6 du doan trong
viéc n6i du doan c6 thé bao gdm céc ché do khong c6 huéng va cac ché d6 c6 hudng.
Ché do khong c6 hudng c6 thé bao gdm, vi dy, ché d6 DC (Direct Current - dong dién
mot chiéu) hoic ché d6 phang. Ché do c6 huéng c6 thé bao gbém, vi du, 33 ché do du
doan c6 hudéng hodc 65 ché d6 du doan co hudng theo dd min cua chiéu du doan. Tuy
nhién, day chi 1a minh hoa, va cac ché d6 dy doan c6 huéng véi s6 luong nhiéu hoic it
hon so v6i s6 lugng néu trén cling ¢o thé dugc st dung theo su thiét dat. Bo ndi du doan

222 ciing ¢6 thé xac dinh ché d6 du doan duoc dp dung cho khéi hién tai nho st dung
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ché d6 dy doan dugc ap dung cho khéi 14n can.

B0 lién dy dodn 221 c6 thé sinh ra khdi dwoc dw dodn ciia khéi hién tai dwa trén
khéi tham chiéu (mang mAu tham chiéu) dugc quy dinh boi vecto chuyén dong trén anh
tham chiéu. Luc nay, dé giam luong thong tin chuyén dong duoc truyén trong ché do
lién du doén, thi thong tin chuyén dong nay c6 thé dwoc du doan theo cac don vi 1a khéi,
khéi con, hoic mau dya trén sy twong quan cua thong tin chuyén dong gitta khdi lan
can va khéi hién tai. Thong tin chuyén dong nay c6 thé bao gdm vecto chuyén dong va
chi s6 anh tham chiéu. Théng tin chuyén dong nay c6 thé con bao gém théng tin vé
chiéu lién du doan (dw doan L0, du doan L1, du doan Bi, v.v.). Trong truong hop lién
du doan, thi khéi 14n cn c6 thé bao gdbm khéi 14n can vé khong gian ton tai trong anh
hién tai va khdi 1an cin vé thoi gian tdn tai trong anh tham chiéu. Anh tham chiéu ma
bao gém khdi tham chiéu va anh tham chiéu ma bao gdm khéi 1an c4n vé thoi gian nay
cling c6 thé 12 giéng nhau, va ciing c6 thé 1a khac nhau. Khéi 14n can vé thoi gian c6 thé
duogc goi véi tén goi chéng han nhu khdi tham chiéu dugc dat cung vi tri, CU duogc dat
cung vi tri (collocated CU - colCU), v.v., va anh tham chiéu bao gdm khdi 14n can vé
thoi gian cling ¢ thé dugc got1 la anh dugc didt cung vi tri (collocated Picture - colPic).
Vi dy, bd lién du doan 221 c¢6 thé tao cAu hinh danh sach ung vién thong tin chuyén
dong dua trén cac khéi 1an cén, va tao ra thong tin chi thi xem tmg vién nao dugc dung
dé trich xuét vecto chuyén dong va/hodc chi sb anh tham chiéu cua khéi hién tai. Viéc
lién du doan c6 thé duoc thuc hién dua trén cac ché dd du doan khac nhau, va, vi du,
trong truong hop ché do bo coc va ché do hop nhat, thi bo lién du doan 221 ¢6 thé sir
dung thong tin chuyén dong ctia khéi 1an can 1am thong tin chuyén dong cta khdi hién
tai. Trong trudong hop ché d0 bo coc, thi tin hiéu du co6 thé khong dugc truyén, khong
gidng nhu ché do hop nhit. Ché do du doan vecto chuyén dong (Motion Vector
Prediction - MVP) ¢6 thé chi thi vecto chuyén dong ciia khbi hién tai bang cach sir dung
vecto chuyén dong cua khdi 14n cén lam bo du doan vecto chuyén dong, va bao hi¢u

hiéu vecto chuyén dong.
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B6 du doan 220 c6 thé tao ra tin hiéu du doan duva trén cac phwong phap du
doan khac nhau, s& dugc m6 ta dudi day. Vi du, bd du doan co thé ap dung viéc noi du
doan hoic viéc lién du doan cho viée du doan mot khdi va c6 thé dong thoi 4p dung
viéc noi du doan va viéc lién du doan. Viéc nay co thé dugc goi la lién dy doan va ndi
du doan két hgp (Combined Inter and Intra Prediction - CIIP). Ngoai ra, bd du doan c6
thé dya trén ché d6 dy doan sao chép noi khéi (Intra Block Copy - IBC) hodc dua trén
ché do bang mau déi v6i viec du doan khdi. Ché do du doan IBC hodc ché do bang mau
c¢6 thé duge st dung dé 14p ma anh/video cua ndi dung, chéng han céc tro choi, vi du,
14p ma ndi dung trén man hinh (Screen Content Coding - SCC). IBC vé co ban thuc
hién viéc du doan trong anh hién tai, nhung c6 thé dugc thuc hién twong tw nhu viéc
lien du doén & chd khdi tham chiéu 1a dwoc trich xuét trong anh hién tai. Ttrc 13, IBC
c6 thé sir dung it nhit mot trong s6 cac k¥ thuat lién du doan dugc mo ta trong ban mo
ta nay. Ché o bang mau co thé duoc xem nhu 1a mdt vi du cta viéc ndi 1ap ma hodc
n6i du doan. Khi ché d6 bang mau duoc 4p dung, thi gia tri mau trong anh c6 thé duoc
béo hiéu dua trén thong tin vé bang bang mau va chi s6 bang mau.

Tin hiéu du dodn ma duoc tao ra bai b du doan (bao gém b0 lién du doan 221
va/hodc bd ndi du doan 222) c6 thé duoc dung dé tao ra tin hiéu duoc tai tao hoic co
thé dugc ding dé tao ra tin hiéu du. Bo bién d6i 232 c6 thé tao ra cac hé s bién dbi
bing cach ap dung k¥ thuat bién ddi cho tin hidu du nay. Vi dy, k¥ thuat bién ddi c6 thé
bao gdm it nhat mot trong s6 k§ thuét bién doi cosin roi rac (Discrete Cosine Transform
-DCT), bién dbi sin rdi rac (Discrete Sine Transform - DST), bién d6i Karhunen—Loéve
(Karhunen—Loeve Transform - KL T), bién ddi dua trén db thi (Graph-Based Transform
- GBT), hoic bién dbi phi tuyén c6 diéu kién (Conditionally Non-linear Transform -
CNT). O day, GBT la phép bién dbi thu dugc tir dd thi khi biéu dién thong tin quan hé
gitta cac diém anh trén db thi. CNT 1a phép bién d6i thu duge dya trén tin hiéu du doan
duogc tao ra nho st dung tat ca cac didm anh dugc tai tao trude d6. Ngoai ra, tién trinh

bién ddi nay c6 thé duge ap dung cho khéi diém anh c6 cung kich thude nhu hinh vudng
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hodc ¢6 thé duge ap dung cho khéi c6 kich thuée bién thién ma khong phai 14 hinh
vuong.

B lugng tr hoa 233 lugng tir hoa cac hé s6 bién dbi va truyén chiing dén bo
ma hod entropy 240, va bd ma hoa entropy 240 mé hod tin hiéu dugc lugng tir hoa
(thong tin vé cac hé s6 bién d6i duogc lugng tir hod) va xudt tin hiéu duoc mi hoa nay
ra dudi dang ludng bit. Thong tin v& céc hé sé bién dbi dugc lugng tir hod ¢6 thé duge
goi 1a thong tin du. B luong tir hod 233 ¢o thé sap xép lai cac hé s6 bién d6i duogc
luong tir hoa & dang khéi thanh dang vecto mot chiu dya trén thir tu quét hé s6 va c6
thé tao ra thong tin vé céc hé s6 bién dbi dya trén cac hé s6 bién d6i duogc lugng tir hoa
& dang vecto mot chidu nay. Bo ma hod entropy 240 c6 thé thuc hién cac phuong phap
m3 ho khac nhau, vi du nhu Golomb ham sb mii, 1ap ma chiéu dai bién thién thich Gng
ngit canh (Context-Adaptive Variable Length Coding - CAVLC), va lap ma s6 hoc nhi
phan thich tng ngit canh (Context-Adaptive Binary Arithmetic Coding - CABAC). B
ma hod entropy 240 c6 thé ma hod céc thong tin cén thiét cho viéc tai tao video/anh (vi
du, cac gia tri cua cac phén tir cu phap, v.v.), ngoai cac hé s6 bién d6i duoc lvong tr
ho4, ciing nhau hodc mot cach riéng biét. Thong tin dugc ma hoa (vi du, thong tin
video/anh dugc ma hod) c¢6 thé duge truyén hodc duge luu gitt theo don vi 1a don vi 16p
triru twgng mang (Network Abstraction Layer - NAL) duéi dang ludng bit. Thong tin
video/anh c6 thé con bao gdm thong tin vé céc tip hop thong s6 khac nhau, chang han
tap hop thong sb thich tmg (Adaptation Parameter Set - APS), tip hop thong s6 anh
(Picture Parameter Set - PPS), tap hop thong s6 chudi (Sequence Parameter Set - SPS),
hodc tap hop thong s6 video (Video Parameter Set - VPS). Ngoai ra, thong tin video/anh
¢6 thé con bao gdm théng tin rang budc chung. Trong ban md ta nay, thi thong tin
va/hodc cac phén tir cu phap ma dugce truyén/ duoc bao hiéu tir thiét bi ma hoa dén thiét
bi gidi ma 12 c6 thé dugc bao gdm trong thong tin video/anh. Thong tin video/anh nay
¢6 thé duge ma hod thong qua thi tuc ma hoa duge mo ta trén diy va dugc bao gbm

trong ludng bit. Ludng bit nay c6 thé dugc truyén qua mang hodc ¢ thé duoc luu gitr
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trong phuong tién luu trit s6. O day, mang c6 thé bao gdm mang quang ba va/hodc mang
truyén thong, va phuong tién luu trir k§ thuat s6 nay c6 thé bao gdm cac phwong tién
luu trit khac nhau nhu USB, thé SD, dia CD, dia DVD, dia Blu-ray, S HDD, va 6 SSD.
Pon vi truyén (khong dugc thé hién trén hinh v&) va/hodc don vi luu trit (khong duge
thé hién trén hinh v&), dé truyén hodc luu gift tin hiéu dugc xuét ra tir bd ma hoa entropy
240, 14 ¢6 thé duoc tao ciu hinh duéi dang cac phan tir bén trong/bén ngoai cua thiét bi
ma hoa 200, hoac don vi truyén 6 thé dugc bao gé)m trong bo ma hod entropy 240.

Cac hé s6 bién dbi duogc lugng tr hod, ma dugc xudt ra tir bd luong tr hoa 233,
6 thé duoc diung dé tao ra tin hiéu du doéan. Vi dy, tin hiéu du (khéi du hodc cac mau
du) c6 thé dugce tai tao bang cach ap dung phép giai lugng tir va phép bién ddi nguoc
cho cac hé s bién ddi duoc lugng tir hoa thong qua bd giai luong tir 234 va don vi bién
dbi nguoc 235. B cong 250 ¢o thé cong tin hiéu du duogc tai tao vao tin hiéu dy doan
duoc xult ra tir bo lién dy doan 221 hodc bd ndi dy doan 222 dé tao ra tin hiéu duoc tai
tao (anh duoc tai tao, khdi dugce tai tao, mang mau duoc tai tao). Khi khong c6 phén du
nao cho khéi muc tiéu xir 1y, chang han khi ché d6 bo coéc duoc ap dung, thi khéi dugc
du doan co thé duoc st dung 1am khéi dugc tai tao. Bo cong 250 ¢6 thé duoc goi la don
vi khoi phuc hodc bd tao khéi khoi phuc. Tin hiéu dugc tai tao dugc tao ra co thé duogc
st dung cho viéc ndi du doan khdi muc tidu xtt ly tiép theo trong anh hién tai, hodc co6
thé dugc st dung cho viéc lién dy doan anh tiép theo sau khi dugc loc, nhu dugc mo ta
dudi day.

Trong khi d6, viéc 4nh xa do chéi c6 thay doi ty 1€ séc do (Luma Mapping with
Chroma Scaling - LMCS) ¢6 thé dugc ap dung trong tién trinh ma hoa va/hodc tai tao
anh.

B loc 260 ¢6 thé cai thién chit lugng hinh anh chi quan/khach quan bing cach
4p dung viéc loc cho tin hiéu dugc tai tao. Vi du, bo loc 260 ¢6 thé tao ra anh duoc tai
tao dugc cai bién bang cach ap dung cac phuong phap loc khic nhau cho anh dugc tai

tao, va luu gitt anh duogc tai tao dugc cai bién nay trong bd nhd 270, cu thé 13, trong
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DPB ctia bd nhé 270. Cac phuong phap loc khac nhau nay c6 thé bao gom, vi du, loc
khir khéi, dich thich tmg mAu, loc vong thich Gng, loc hai chiéu, v.v.. Bo loc 260 ¢6 thé
tao ra cac loai thong tin khac nhau lién quan dén viéc loc, va truyén thong tin dugc tao
ra dén bo ma hoa entropy 240, nhu dugc md ta sau trong phin mo ta vé mdi phuong
phap loc. Thong tin lién quan dén viéc loc nay co thé dugc ma hoa bdi bd ma hod
entropy 240 va dugc xuét ra dudi dang ludng bit.

Anh duoc tai tao duoc cai bién ma dugc truyén dén b6 nhd 270 1a ¢ thé dugc
str dung lam &nh tham chiéu & bo lién du doan 221. Khi viéc lién du doan dugc ap dung
thong qua thiét bi ma hoa, thi ¢6 thé tranh duoc sy khong khop dy doén giita thiét bi ma
hoa 200 va thiét bi giai ma, va hidu qua ma ho c6 thé dugc cai thién.

DPB cua bo nhd 270 co thé luu gift anh duoc tai tao dugc cai bién dé sir dung
lam anh tham chiéu & b6 lién du doan 221. B nhé 270 ¢6 thé luu gitt thong tin chuyén
dong ctia khbi ma thong tin chuyén dong trong anh hién tai dugc trich xuét (hodc duge
ma hod) tir d6 va/hodc thong tin chuyén dong cua céac khéi trong anh, ma da dugc tai
tao. Thong tin chuyén dong duoc luu gilt nay c6 thé duoc truyén dén bo lién dy doan
221 dé st dung lam thong tin chuyén dong ctia khéi 1an can vé khong gian hodc thong
tin chuyén dong ctia khéi 1an cn vé thoi gian. BO nhé 270 ¢6 thé luu gift cdc mau dugc
tai tao cua cac khdi duoc tai tao trong anh hién tai, va c6 thé truyén cac mau duoc tai
tao nay dén b6 ndi du doan 222.

Trong khi d6, theo sang ché, thi it nhat mot trong sb viéc lugng tir hod/giai lugng
tr va/hoac phép bién ddi/bién ddi nguoc 1a cb thé dugc luge bo. Khi viéc lugng tir
hod/giai lugng tir duoc luge bé, thi hé s6 bién dbi duge lwong tir hod c6 thé duge goi 1
hé sé bién ddi. Khi phép bién ddi/bién dbdi ngugc dugc luge bo, thi hé sé bién ddi c6 thé
duoc goi la hé s6 hoic hé s du hoic c6 thé van dugc goi 1a hé s6 bién ddi dé nhat quan
trong viéc biéu dién.

Ngoai ra, trong ban mo ta nay, thi h¢ s6 bién d6i dugc luong tir hoa va hé sb

bin dbi c6 thé duoc goi IAn lwot 12 hé sb bién ddi va hé s6 bién ddi duge thay doi ty 16.
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Trong truong hop nay, théng tin du ¢ thé bao gdm thong tin vé (cac) hé sé bién ddi,
va thong tin vé (cac) hé s bién d6i nay c6 thé dugc bao hiéu thong qua ct phap 1ap ma
phan du. Cac hé s6 bién ddi c6 thé duoc trich xuit dya trén thong tin du (hoic thong tin
vé (cac) hé sb bién ddi), va cac hé sb bién ddi duoc thay ddi ty 18 c6 thé dugce trich xuét
thong qua viéc (thay dbi ty 1) bién ddi nguoc trén cac hé sb bién dbi nay. Cac miu du
¢6 thé duoc trich xuét dua trén viée bién d6i nguoc (bién dbi) ddi véi cac hé sb bién dbi
duoc thay dbi ty 16. Didu nay ciing c6 thé duge ap dung/duoc biéu dién & cac phan khéac
trong ban mo ta nay.

Fig.3 12 hinh v& thé hién so d6 mé ta cAu hinh cta thiét bj giai ma video/anh ma
sang ché c¢6 thé dugc 4p dung vao do.

Nhu duogc thé hién trén Fig.3, thiét bi gidi ma 300 c6 thé bao gdm va duoc tao
cau hinh véi bd giai ma entropy 310, bd xir 1y phin du 320, bd du doan 330, bd cong
340, bd loc 350, va bo nhé 360. B du doan 330 c¢6 thé bao gdm bd ndi du doan 331 va
bo lién du doan 332. BO xir Iy phan du 320 c6 thé bao gdm bo giai lugng tir 321 va bd
bién ddi nguwoc 322. B giai mé entropy 310, bd xir Iy phan du 320, bo du doan 330, bd
cong 340, va b loc 350, ma da dugc mo ta trén day, co thé duoc tao cAu hinh béi mot
hodc nhiéu thanh phan phan ctmg (vi du, cac con chip hodc cac bd xir Iy gidi ma) theo
mot phuong an. Ngoai ra, bd nhd 360 c6 thé bao gdm bd dém anh dugc giai ma
(Decoded Picture Buffer - DPB), va ¢6 thé dugc tao cdu hinh bai phuong tién luu trit
s6. Thanh phan phan ctng nay c6 thé con bao gdm bd nhé 360 dudi dang thanh phén
bén trong/bén ngoai.

Khi ludng bit bao gdm théng tin video/anh nay duoc nhép vao, thi thiét bi giai
ma 300 c6 thé tai tao hinh anh dap lai tién trinh ma trong d6 thong tin video/anh nay
dwgc xir Iy ¢ thiét bi ma hoa dwgc thé hién trén Fig.2. Vi dy, thiét bi giai ma 300 ¢6 thé
trich xuét cac don vi/cac khdi dua trén thong tin lién quan dén viéc chia khéi thu thap
dugc tir ludng bit nay. Thiét bi giai ma 300 c6 thé thuc hién viéc giai ma nho sir dung

don vi xit ly dugc 4p dung cho thiét bi ma hoa. Do d6, don vi xtr ly danh cho viéc giai
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ma nay co thé 13, vi du, don vi 14p m4, va don vi 14p ma nay co6 thé dugc chia theo cAu
triic cay tir phan, cAu tric cay nhi phan, va/hodc cAu tric cAy tam phan tir don vi cdy 14p
mi hodc don vi 1ap ma 16n nhat. Mot hodc nhiéu don vi bién déi c6 thé dugc trich xuét
tir don vi 14p ma nay. Ngoai ra, tin hiéu anh duoc tai tao ma dugc giai ma va dugc xuét
ra qua thiét bj giai ma 300 12 c6 thé dugc tai tao qua thiét bi téi tao.

Thiét bi giai ma 300 c6 thé nhan tin hidu dugc xuat ra tir thiét bi ma hod trén
Fig.2 dudi dang ludng bit, va tin hiéu nhan dugc nay c6 thé duoc giai ma qua bd giai
ma entropy 310. Vi dy, bd gidi ma entropy 310 c6 thé phan tich ludng bit nay dé trich
xuét thong tin (vi dy, thong tin video/anh) can thiét cho viéc téi tao hinh anh (hoac tai
tao anh). Thong tin video/anh cé thé con bao gdm thong tin vé cac tap hop thong s6
khac nhau, ching han tip hop thong s6 thich ing (Adaptation Parameter Set - APS), tap
hop thong sb6 anh (Picture Parameter Set - PPS), tdp hop thong s6 chudi (Sequence
Parameter Set - SPS), hoac tap hop thong s6 video (Video Parameter Set - VPS). Ngoai
ra, thong tin video/anh c6 thé con bao gdm thong tin rang budc chung. Thiét bi giai ma
nay c6 thé con gidi ma anh dua trén thong tin vé tap hop thong s6 va/hoic thong tin
rang budc chung. Thong tin va/hodc cac ph??m tir cu phap dugc bao hiéu/nhan dugc, ma
dugc mo ta sau trong ban mo ta nay, la cé thé dugc giai ma bai tha tuc giai ma va duoc
thu thap tir ludng bit. Vi du, b giai ma entropy 310 giai ma thong tin trong ludng bit
nay dua trén phuong phap lap ma ching han nhu 14p ma Golomb ham s6 mil, 1ap ma
chidu dai bién thién thich Gng ngit canh (Context-Adaptive Variable Length Coding -
CAVLC), hoidc 1ap ma s6 hoc thich tng ngit canh (Context-Adaptive Arithmetic Coding
- CABAC), va xuét ra cac phan tir ¢t phap can thiét cho viéc tai tao anh va cac gid tri
dugc luong tr hod cta cac hé s6 bién dbi cho phan du. Cu thé hon, phuong phép giai
ma entropy CABAC ¢6 thé nhan cum diém anh (bin) trong tng véi mdi phan tr ca
phap trong ludng bit, xac dinh md hinh ngfr canh nho st dung thong tin vé phan tir ctt
phap muc tiéu gidi ma, thong tin giai ma cua khéi muc tiéu giai ma hodc thong tin cua

ky hiéu/cum diém anh dugc giai ma trong giai doan trudc do, va thuc hién viée giai ma

19



52208 20/119

s6 hoc trén cum diém anh nay béng cach du doan xac suét xudt hién ctia cum diém anh
theo mé hinh ngit canh xac dinh dugc, va tao ra ky hiéu twong Umg v6i gid tri cia mdi
phan tir ca phap. Trong truong hop nay, phuong phap gidi ma entropy CABAC ¢6 thé
cap nhat mo hinh ngit canh nho sir dung thong tin ctia ky hiéu/cum diém anh duoc giai
ma cho md hinh ngit canh ctia ky hiéu/cum diém anh tiép theo sau khi xac dinh m6 hinh
ngit canh nay. Thong tin lién quan dén viéc du doan, trong sd cac thong tin dugc gidi
ma bdi bd giai ma entropy 310, 1a ¢6 thé duoc cung cip cho bo du doan (bd lién du
doan 332 va bo ndi du doan 331), va céac gia tri du, ma viéc gidi ma entropy da dugc
thuc hién trén d6 & bo giai ma entropy 310, tic 1a cac hé s6 bién dbi duge lwong ti hoa
va thong tin thong sb lién quan, 1a c6 thé dugc nhap vao bd xir Iy phéan du 320.

Bo giai lwgng tr 321 ¢6 thé giai lugng tir cac hé s6 bién doi duoc luong tir hoa
dé xuét ra cac hé sb bién d6i. Bo giai lugng tir 321 ¢6 thé sép xép lai cac hé s6 bién dbi
dugc lugng tir hoa thanh dang khéi hai chiéu. Trong truong hop ndy, viéc sap xép lai
¢6 thé duoc thuc hién dya trén tht tu quét hé sé duge thuc hién bai thiét bi ma hod. Bo
giai luong tr 321 ¢6 thé thuc hién viéc giai lugng tir d6i vé6i cac hé sé bién doi dugce
luong tir hoa nho str dung thong s6 luong tir hod (vi du, thong tin kich thuée bude luong
tir), va thu thap cac hé sd bién dbi.

B6 bién déi nguoc 322 bién ddi nguge cac hé s6 bién ddi nay dé thu duge tin
hiéu du (khéi du, mang mau du).

B6 du doan 330 ¢6 thé thyc hién viéc du doan dbi vi khdi hién tai, va tao ra
khéi duoc du doan bao gdm cac miu du dodn cla khéi hién tai. BO du doan c6 thé xac
dinh xem viéc ndi du doan dugc dp dung hay viéc lién du doan dugc 4p dung cho khéi
hién tai dua trén thong tin vé viée du doan dugc xuét ra tir bd giai ma entropy 310, va
xéc dinh ché do noi du doan/lién du doan cu thé.

B0 du doéan 330 co thé tao ra tin hiéu du doan dua trén cdc phuong phap du
doan khac nhau, s& dugc md ta sau. Vi du, b du doan co thé ap dung viéc ndi du doan

hodc viéc lién du doan cho viéc du doan mot khoi, va ¢ thé dong thoi ap dung viée ndi
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du doan va viéc lién du doan. Viéc nay co thé duoc goi 12 lién du doan va ndi du doan
két hop (Combined Inter and Intra Prediction - CIIP). Ngoai ra, b dy doan co6 thé dua
trén ché d6 du doan sao chép noi khéi (Intra Block Copy - IBC) hodc dua trén ché do
bang mau dbi véi viéc du doan khdi. Ché do du doan IBC hogc ché do bang mau c6 thé
duoc st dung dé 14p ma anh/video ctia ndi dung, chéng han céc tro choi, vi du, 14p ma
ndi dung trén man hinh (Screen Content Coding - SCC). IBC ¢6 thé vé co ban thuc hién
viéc du doan trong anh hién tai, nhung c6 thé duoc thuc hién tuong tu nhu viée lién du
doan & chd khéi tham chiéu 13 duogc trich xuét trong anh hién tai. Tirc 13, IBC c6 thé sir
dung it nhit mét trong sb cac k¥ thuat lién dy doan duge mo ta trong ban md ta nay.
Ché d6 bang mau c6 thé dugc coi nhur 1a mot vi du cua viée ndi 14p ma hodc ndi dy
doan. Khi ché do bang mau dugc ap dung, thi thong tin vé bang bang mau va chi sd
bang mau c6 thé dugce bao gbm trong thong tin video/anh va dugc bao higu.

B6 noi du dodn 3321 c6 thé dy dodn khdi hién tai bang cach tham chiéu dén céc
mAu trong anh hién tai. Cac mAu dugc tham chiéu co thé dugc dit & gan khoi hién tai,
hodic ¢ thé dugc dat cach khoi khéi hién tai theo ché do dw doan. Trong viéc ndi du
doan, thi cac ché do du doén c6 thé bao g@)m cac ché do khong c6 hudng va cac ché do
c6 huéng. Bo ndi du doan 331 ¢6 thé xéc dinh ché do du doan dé ap dung cho khdi hign
tai nho st dung ché d6 du doan duoc ap dung cho khdi 1an can.

B¢ lién du doan 332 c6 thé trich xuét khéi dugc du dodn cho khoi hién tai dya
trén khéi tham chiéu (mang miu tham chiéu) dugc quy dinh béi vecto chuyén dong trén
4anh tham chiéu. Trong trudng hop nay, dé giam luong thong tin chuyén dong duoc
truyén trong ché do lién du doan, thi thong tin chuyén dong c6 thé dugc du doan theo
don vi la cac khéi, cac khdi con, hodc cac mau dua trén su twong quan cta thong tin
chuyén dong giita khéi 1an can va khéi hién tai. Thong tin chuyén dong nay c6 thé bao
gdm vecto chuyén dong va chi s6 anh tham chiéu. Thong tin chuyén dong nay c6 thé
con bao g6m thong tin vé chiéu lién du doan (du doan L0, du doan L1, du doan Bi,

v.v.). Trong truong hop lién dy doéan, thi khoi 14n can c¢6 theé bao gom khoi lan can veé
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khong gian dang tdn tai trong anh hién tai va khéi 14n c4n vé thoi gian dang ton tai trong
anh tham chiéu. Vi du, bd lién du doan 332 c6 thé xay dung danh sach tng vién thong
tin chuyén dong dua trén cac khoi 1an can, va trich xuit vecto chuyén dong cua khdi
hién tai va/hodc chi s6 anh tham chiéu dua trén thong tin chon tng vién nhén dugc.
Viéc lién dy doan c6 thé dugc thuc hién dua trén cac ché do dy doan khac nhau, va
thong tin vé viée du doan co thé bao gém thong tin chi thi ché d6 lién du doan dbi voi
khéi hién tai.

Bo cong 340 co thé tao ra tin hiéu duoc tai tao (anh dugc tai tao, khdi dugc tai
tao, hodc mang mau duogc tai tao) béng cach cong tin hiéu du thu dugc vao tin hi¢u du
doan (khéi dugc du doan hodc mang mau duoc du doan) ma duge xuét ra tir bd du doan
(bao gbm bd lién du doan 332 va/hodc bd ndi du doan 331). Néu khong c6 phan du nao
cho khdi muc tiéu xtr 1y, chéng han trudng hgp ma ché d6 bo coc duge ap dung, thi khdi
duogc du doan co thé duoc st dung 1am khdi duogc tai tao.

B6 cong 340 c6 thé duge goi 12 bo tai tao hogc bo tao khdi dugc téi tao. Tin higu
duoc tai tao dugc tao ra co thé dugc st dung cho viée ndi du doan khdi tiép theo can
duoc xit ly trong anh hién tai, va nhu dugce mo ta sau, cling co thé duoc Xuét ra qua viéc
loc hoéc ciling c6 thé duoc st dung cho viée lién du doan d6i voi anh tiép theo.

Trong khi do6, viéc anh xa do chdi c6 thay d6i ty 18 sic do (Luma Mapping with
Chroma Scaling - LMCS) cling c6 thé dugc ap dung trong tién trinh gidi ma anh.

B6 loc 350 c6 thé cai thién chit lugng hinh anh chi quan/khach quan bing cach
4p dung viéc loc cho tin hiéu duoc tai tao. Vi du, bd loc 350 ¢6 thé tao ra anh duoc tai
tao dugc cai bién bang cach ap dung cac phuong phap loc khac nhau cho anh dugc tai
tao, va luu gitt anh dugc tai tao dugc cai bién nay trong bd nhd 360, cu thé 1a, trong
DPB ctia bd nhé 360. Cac phuong phép loc khac nhau nay cé thé bao gém, vi du, loc
khit khéi, dich thich tng mAu, loc vong thich tmg, loc hai chiéu, v.v..

Anh duoc tai tao (duge cai bién) duoc luu giit trong DPB cta b nhd 360 co thé

duge st dung 1am anh tham chiéu & bo lién dw doan 332. B nhé 360 c6 thé lru giir
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thong tin chuyén dong cuia khéi ma thoéng tin chuyén dong trong anh hién tai dugc trich
xuét (hodc duge giai ma) tir d6 va/hodc thong tin chuyén dong ctia céc khéi trong anh
ma d4 duogce tai tao. Thong tin chuyén dong duge luu gilt nay co thé dugc truyén dén bo
lién du doan 332 dé st dung 1am thong tin chuyén dong ctia khéi 1an can vé khong gian
hodc théng tin chuyén dong clia khéi 14n c4n vé thoi gian. Bd nhé 360 co thé luu gir
cac miu duoc tai tao clia cac khéi duge tai tao trong anh hién tai, va truyén cac miu
duge tai tao ndy dén bo nodi dw doan 331.

Theo sang ché, thi cac phuong 4n méa duge mo ta & bo loc 260, bo lién du doan
221, va bd nodi dy dodn 222 cia thiét bi ma hoa 200 1a c6 thé dugc dp dung tuong dwong
hoac dé twong tmg véi bo loc 350, b lién du doan 332, va bo ndi du doan 331.

Trong khi d6, nhu dd md ta trén day, khi thuc hién viéc 18p ma video, thi viéc
du doan duoc thuc hién dé cai thién hiéu qua nén. Théng qua hoat dong nay, thi khdi
duogc du doan ma bao gém cac mau du doan cho khdi hién tai dudi dang khdi can duoc
1ap ma (tac la, khdi muc tiéu 12p ma) 1a co thé duoc tao ra. O day, khéi duoge du doan
nay bao gdm cac mau du doén trong mién khong gian (hodc mién diém anh). Khdi duoc
du dodn nay dugc trich xuit theo cach gibng nhau & thiét bi ma hod va thiét bi giai ma,
va thibt bi ma hoa c6 thé bao hidu thong tin (thong tin du) vé phan du gitta khdi goe va
khéi duoc du doan, thay vi gié tri miu gbe cua khdi gde, cho thiét bi giai ma, nho do
tang hiéu qua lap ma anh. Thiét bi giai mi co thé trich xuét khdi du bao gdm cac mau
du dua trén thong tin du nay, cOng khéi du va khoi ‘duqc du doan nay dé tao ra cac khdi
duoc tai tao bao gf”)m c4ac mau duoc tai tao, va tao ra anh dugc tai tao bao g@)m cac khoi
duogc tai tao nay.

Thong tin du nay co thé dugc tao ra qua thu tuc bién d6i va luong tir hoa. Vi du,
thiét bi ma hod 6 thé trich xuét khéi du gitra khéi gbe va khdi duoc du doan, thyc hién
thu tuc bién ddi trén cac miu du (mang mau du) dugc bao gbm trong khbi du nay dé
trich xuét cac hé sé bién dbi, thuc hién thu tuc luong tir hod trén cac hé sd bién doi nay

dé trich xuét cac hé so bién doi dugce lugng tir hod, va bao hi¢u thong tin du li€n quan
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cho thiét bi giai ma (qua ludng bit). G day, thong tin dw nay c6 thé bao gdm thong tin
v& gié tri ctia céc hé sé bién ddi duoc lugng tir hoa, théng tin vi tri, k§ thudt bién doi,
nhan bién dbi, thong sb luong tir hod, v.v.. Thiét bi giai ma c6 thé thuc hién thu tyc giai
lwong tir/bién ddi nguoc dua trén thong tin du va trich xuét cac mau du (hodc cac khbi
du). Thiét bi giai ma c6 thé tao ra anh dugc tai tao dya trén khdi duge du dodn va khoi
du. Ngoai ra, déi v6i sy tham chiéu cho viéc lién du doan anh sau d6, thi thiét bj ma
ho# ciing 6 thé giai luong tir/bién ddi ngugc cac hé s6 bién déi duge luong tir hoa dé
trich xuit khdi du va tao ra anh duoc tai tao dua trén do.

Fig.4 1a hinh vé& thé hién so dd mo ta ché do hop nhét trong qud trinh lién dy
doan.

Khi ché d6 hop nhat duoc 4p dung, thi thong tin chuyén dong trén khoi dw doén
hién tai 1a khéng dugc truyén truc tiép, ma thong tin chuyén dong trén khéi du dodn
hién tai la duoc trich xuét nho st dung thong tin chuyén dong trén khdi dy doan 14n cén.
Theo d6, thong tin chuyén dong trén khdi du doan hién tai c6 thé dugc chi thi bang cach
truyén thong tin co chi thi réng ché do hop nhét dugce st dung va chi sb hop nhét chi thi
khéi du dodn nao & gin duoc sit dung. Ché do hop nhét nay ¢6 thé duoc goi 1a ché do
hop nhét binh thuong. Vi du, ché d6 hop nhit nay c6 thé dugc ap dung khi gia tri clia
phan tir ¢t phap regular merge flag 1a 1.

Pé thuc hién ché do hop nhét, thi thiét bi ma hoé cin phai tim kiém khdi tmg
vién hop nhit ma duoc ding dé trich xuét thong tin chuyén dong trén khéi dy doan hién
tai. Vi du, 1én t6i ndm khéi tmg vién hop nhét c6 thé dugc stir dung, nhung (cac) phuong
an cua sang ché khong chi giéi han & d6. Ngoai ra, s6 luong tbi da cac khéi ung vién
hop nhét c6 thé duoc truyén trong mao dau lat cit hodc mao déu nhém 6, nhung (c4c)
phuong én cua sang ché khong chi giéi han & d6. Sau khi tim duge cac khéi tmg vién
hop nht, thi thiét bi ma hoa c6 thé tao ra danh s4ch tmg vién hop nht, va c6 thé chon
khéi tng vién hop nhat c6 chi phi nhé nhat trong s6 cac khbi tmg vién hop nhit nay lam

khoi trng vién hop nhat cudi cung.
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Sang ché c6 thé cung cip cac phurong an khic nhau vé cac khdi tmg vién hop
nhét ma cu thanh danh sach @mg vién hop nhét.

Vi dy, danh sach tmg vién hop nhat c6 thé sir dung nam khdi tmg vién hop nhét.
Vi du, bén tmg vién hop nhét khong gian va mot ing vién hop nht thoi gian c6 thé
dugc stir dung. Theo mot vi du cu thé, trong truong hop ting vién hop nhét khong gian,
thi cac khdi duge thé hién trén Fig.4 c6 thé dugc st dung 1am céc tng vién hop nhét
khong gian. Sau ddy, ung vién hop nhét khong gian hodc tmg vién MVP khong gian,
ma s& dugc mo ta sau, co thé duoc goi 1a SMVP, va tmg vién hop nhét thoi gian hodc
g vién MVP thoi gian, ma s€ duwgc md ta sau, ¢ thé duoc goi la TMVP.

Danh séch tmg vién hop nhat déi v6i khéi hién tai c6 thé dugc xay dung, vi du,
dua trén thu tuc sau day.

Thiét bj ma ho/thiét bi giai ma c6 thé tim kiém céac khdi 1an can vé khong gian
ciia khdi hién tai va chén cac tmg vién hop nhit khong gian trich xuét dugc vao danh
sach img vién hop nhét. Vi duy, cac khéi 14n c4n vé khong gian c6 thé bao gdm cac khdi
lan can & goc day trai, cac khéi 1an cin bén trai, cac khéi 1an can & goc dinh phai, cic
khéi 1an can & goc dinh trai, va cac khdi lan cén & goc dinh trai cia khoi hién tai. Tuy
nhién, day 1a mot vi du, va ngoai cac khdi 1an can vé khong gian dugc mo ta trén day,
thi cac khéi 1an can bd sung, chéng han khéi 1an cén bén phai, khdi 1an can dudi day,
va khéi 1an can day phai c6 thé con duoc str dung lam céc khéi 1an can vé khong gian.
Thiét bi 1ap ma c6 thé dd cac khdi kha dung bing céch tim kiém cac khéi lan can vé
khong gian dua trén do wu tién, va ¢ thé trich xuét thong tin chuyén dong trén céc khéi
dd duge 1am céc tmg vién hop nhat khong gian. Vi du, thiét bi ma hoa hogc thiét bi giai
ma c6 thé duoe tao cAu hinh @ tuan tw tim kiém nam khéi dugc thé hién trén Fig.4 theo
tht tu chéing han A1 — B1 —> Bo— Ao — B2, vacod thé tuén tu danh chi sb cac ung vién
kha dung dé cAu thanh danh sach ting vién hop nht.

Thiét bi 1ap ma ¢6 thé tim kiém khdi 14n can vé thoi gian ciia khéi hién tai va

chén (g vién hop nhét thoi gian trich xuét duge vao danh sich tmg vién hop nhat. Khoi
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lan can vé& thoi gian c6 thé dwoc dat tai anh tham chiéu ma 13 anh khac v6i anh hién tai
ma khoi hién tai duge dit trong do. Anh tham chiéu ma cac khdi lan can vé thoi gian
duoc dat trong do6 co thé duoc goi 12 anh dugc dat cung vi tri hodc anh cung vi tri. Céc
khéi 1an can vé thdi gian c6 thé duoc tim kiém theo thir ty 1a khoi lan can & goc day
phai va khéi trung tim & day phai cua khéi duoc dit cing vi tri so voi khéi hién tai trén
anh cung vi tri. Trong khi d6, khi viéc nén dit liéu chuyén dong dwgc 4p dung, thi thong
tin chuyén dong cu thé c6 thé dugc luu giit dudi dang thong tin chuyén dong dai dién
trén mdi don vi luu trit duwoc dinh trude & anh cung vi tri. Trong trudng 'hqp nay, thi
khong can phai luu gitt thong tin chuyén dong trén tAt ca cac khdi trong don vi luu trit
dugc dinh trude, va thong qua viée nay, thi co thé thu duoc tac dung nén dit liéu chuyén
dong. Trong truong hop nay, thi don vi luu trit duoc dinh trude co thé dugc xac dinh
trudce dudi daﬁg, vi du, cac don vi 1a 16x16 miu hodc cac don vi la 8x8 mau, hozc thong
tin kich thudc trén don vi luu trit duge dinh trude c6 thé duge béo hiu tir thiét bi ma
hoé dén thiét bi giai ma. Khi viéc nén dit liéu chuyén dong duoc p dung, thi thong tin
chuyén dong trén céc khéi 1an cén vé thoi gian co thé dugc thay thé bang thong tin
chuyén dong dai dién trén don vi luu trir dugc dinh trude ma cac khdi 1an can vé thoi
gian dugc dit trong d6. Tuc 13, trong trudng hop nay, tir goc do thyc hién, thay vi khéi
dugc du doan ma duoc dat tai cac toa do cua cac khdi 1an can vé thoi gian, thi ing vién
hop nhét thoi gian c6 thé dwoc trich xuit dua trén thong tin chuyén dong trén khéi du
doan ma bao phu vi tri dugc dich trai sb hoc sau khi dich phai s6 hoc mot gia tri nhét
dinh dua trén cac toa dg (vi tri mau dinh trai) cia khdi 14n can vé thoi gian. Vi duy, khi
don vi luu trit duoc dinh trude 1a cadc don vi 2nx2n mau, néu cac toa do cua cic khdi
1an cén vé thoi gian 1a (xTnb, yTnb), thi thong tin chuyén dong trén khdi du doan duogc
dat tai vi tri dugc hiéu chinh ((xTnb>>n)<<n), (yTnb>>n)<<n)) c6 thé dugc sir dung
cho tmg vién hop nhét thoi gian. Cu thé 1, khi don vi luu trit dwoc dinh trude 1a céc
don vi 16x16 mau, néu cac toa do clia cac khdi 14n can vé thoi gian la (xTnb, yTnb), thi

thong tin chuyén dong trén khdi du doan dwge dat tai vi tri dwoc hiéu chinh

26



52208 27/119

((xTnb>>4)<<4), (yTnb>>4)<<4)) ¢6 thé dugc st dung cho (mg vién hop nhit thoi gian.
Theo cach khac, khi don vi luu trit dugc dinh trude 13 cac don vi 8x8 mau, néu cac toa
do ctia cac khéi 1an can vé thoi gian 1a (xTnb, yTnb), thi thong tin chuyén dong trén
khéi du doan duoc dit tai vi tri duge hiéu chinh ((xTnb>>3)<<3), (yTnb>>3)<<3)) ¢6
thé duoc st dung cho Gng vién hop nhit thoi gian.

Thiét bi 14p ma c6 thé kiém tra xem s6 lwong ting vién hop nhéit hién tai c6 nho
hon s6 luong tng vién hop nhit tdi da hay khong. S6 lwong ting vién hop nhét tdi da co
thé dugc dinh truée hodc duge bao hiéu tir thiét bi ma hoa dén thiét bi giai ma. Vi du,
thiét bi ma hod c6 thé tao ra va ma ho4 thong tin vé sb lwong g vién hop nhét t6i da,
va truyén thong tin nay dén bd giai ma dudi dang ludng bit. Khi sb lugng tng vién hop
nhét tdi da da dugc dat dén, thi tién trinh bd sung tmg vién sau d6 c6 thé khong tién
hanh.

Theo két qué cua viéc kiém tra, khi sb lugng ung vién hop nhét hién tai 1a nho
hon s6 lugng tmg vién hop nhét t&i da, thi thiét bi 1ap ma c6 thé chén Gng vién hop nhat
bd sung vao danh sach tng vién hop nhit. Vi du, cic ting vién hop nhit bd sung c6 thé
bao gdm it nhit mot trong sb (cac) tmg vién hop nhét dua trén lich str, (cic) Gmg vién
hop nhét trung binh theo cip, ATMVP, tmg vién hop nhét ludng du doan két hop (khi
loai 14t cat/nhém 6 cia lat cit/nhém 6 hién tai 14 loai B) va/hodc tig vién hop nhét
vecto khong, ma s& dugc mo ta sau.

Theo két quéa cta viéc kiém tra, khi s6 lwong tmg vién hop nhét hién tai khong
nho hon sb luong tmg vién hop nhét t6i da, thi thiét bi 1ap ma c6 thé cham dut viéc xay
dung danh sach tng vién hop nhét. Trong trudng hop nay, thiét bi ma hoa c6 thé chon
g vién hop nhét t6i wu tir trong s cac ing vién hop nhit ma ciu thanh danh sach ting
vién hop nhit dua trén chi phi vé téc d9-dd méo (Rate-Distortion - RD), va bao hiéu
thong tin chon ma chi thi tmg vién hop nhét dwoc chon (vi du, chi s6 hop nhét) cho thiét
bi giai ma. Thiét bi giai ma c6 thé chon tng vién hop nhit t6i wu dua trén danh sach

mg vién hop nhét va thong tin chon nay.
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Nhu d4 m6 ta trén day, thong tin chuyén dong trén (mg vién hop nhit dugc chon
c6 thé dugc sit dung 1am thong tin chuyén dong trén khdi hién tai, va cac mau du doan
ctia khdi hién tai co thé duoc trich xuét dua trén thong tin chuyén dong trén khéi hién
tai. Thiét bi ma hod co6 thé trich xuét cac mau du cua khdi hién tai dua trén cac mau du
doan, va c6 thé bao hiéu thong tin du trén cac mAu du cho thiét bi giai ma. Nhu dd mo
ta trén day, thiét bi giai mi co thé tao ra cac mau duoc tai tao dya trén cc mau du duoc
trich xuét dya trén thong tin du va cac mau du doan, va co thé tao ra anh duoc tai tao
dua trén do.

Khi ché d6 bé coc duge ap dung, thi thong tin chuyén dong trén khoi hién tai co
thé dugc trich xuét theo cach gidng nhu khi ché d6 hop nhét duoc 4p dung. Tuy nhién,
khi ché d6 b6 coc duge ap dung, thi tin hidu du danh cho khéi twong tng 1a dwoc lwgc
bo, va do d6, cac mau du doan co thé duoc st dung truc tiép lam cac mau dugc tai tao.
Ché dd bo coc c6 thé dugc dp dung, vi du, khi gia tri clia phan tir cti phap cu_skip_flag
la 1.

Trong khi d6, ting vién hop nhét trung binh theo cip c6 thé duoc goi 1a g vién
trung binh theo cdp hodc tng vién theo cap. (Cac) tmg vién trung binh theo cap co6 thé
duoc tao ra biang cich 14y trung binh cé4c cip Gng vién dugc dinh trude trong danh sach
ung vién hop nhét hién c6. Ngoai ra, cac cdp duge dinh trude cd thé dugc xac dinh 1a
((0, 1), (0, 2), (1, 2), (0, 3), (1, 3), (2, 3)}. O day, cac con s6 nay c6 thé chi thi cac chi
s6 hop nhat danh cho danh sach tmg vién hop nhit. Vecto chuyén dong dugc 14y trung
binh c6 thé dwgc tinh toan riéng biét d6i voi mdi danh sach tham chiéu. Vi du, khi hai
vecto chuyén dong kha dung trong mot danh sach, thi hai vecto chuyén dong d6 c6 thé
duge 14y trung binh ngay ca khi chung tro dén cac anh tham chiéu khac nhau. Vi dy,
khi chi mdt vecto chuyén dong kha dung, thi mot vecto chuyén dong co thé duoc st
dung truc tiép. Vi dy, khi khong c6 vecto chuyén dong nao kha dung, thi danh sach dé
¢6 thé 12 khong hop 1€.

Vi du, khi danh sach ting vién hop nhét khong ddy ngay ca sau khi cac ung vién
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hop nhét trung binh theo cip duge bd sung, tuc 13, khi s6 lugng tng vién hop nhét hién
tai trong danh sach ung vién hop nhét 12 nho hon s luong tmg vién hop nhét téi da, thi
vecto khong (MVP khong) co thé duoc chén cubi cling cho dén khi dat t6i sd lugng tmg
vién hop nhét téi da. Ttec 13, vecto khong c6 thé dugc chén vao cho dén khi sd luong
rng vién hop nhét hién tai trong danh séch ang vién hop nhét tré thanh sé luong tng
vién hop nhét t6i da.

Trong khi do, theo cach thong thuong, thi chi mot vecto chuyén dong co thé
duoc ding dé biéu thi sw chuyén dong ciia khéi 1ap ma. Tirc 13, md hinh chuyén dong
tinh tién c6 thé duoc st dung. Tuy nhién, mic du phuong phap nay c6 thé biéu dién su
chuyén dong ti uu theo cdc don vi 1a cac khdi, nhung né khong thuc su 1a su chuyén
dong tdi wu ciia mdi mAu, va hiéu qua 18p ma co thé duoc ting 1én néu vecto chuyén
dong tdi wu c6 thé dugc xac dinh theo cic don vi 1a cac mau. V& mit nay, thi md hinh
chuyén dong afin c6 thé dugce st dung. Phuong phép du doan chuyén dong afin dé 1ap

ma nho st dung mo hinh chuyén dong afin co thé 1a nhu sau.

Phuong phéap di doan chuyén dong afin nay c6 thé bidu thi vecto chuyén dong
theo cac don vi ciia mdi mau cia khdi nho st dung hai, ba, hodc bdn vecto chuyén dong.
Vi du, md hinh chuyén dong afin nay c¢6 thé biéu dién bén kiéu chuyén dong. M6 hinh
chuyén dong afin ma biéu dién ba kiéu chuyén dong (tinh tién, thay dbi ty 18, va quay)
trong sb céac kiéu chuyén dong ma mo hinh chuyén dong afin co thé biéu dién thi ¢6 thé
dwoc goi 1a mé hinh chuyén dong afin twong tu (hodc gian luge). Tuy nhién, mé hinh
chuyén dong afin khong chi giéi han & mo hinh chuyén dong dugc mo ta trén day.

Fig.5A va Fig.5B 1a c4c hinh vé& thé hién so d6 vi du CPMV danh cho viéc du
doan chuyén dong afin.

Viée du doan chuyén dong afin c6 thé xac dinh vecto chuyén dong ctia vi tri
mau dugc bao gdm trong khdi nho sir dung hai hodc nhiéu vecto chuyén dong ctia diém
kiém soat (Control Point Motion Vector - CPMV). Trong truong hop nay, thi tdp hop

vecto chuyén dong c6 thé dugc goi 1a trudng vecto chuyén dong (Motion Vector Field
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- MVF) afin.

Vi du, Fig.5A c6 thé thé hién trudng hop ma trong d6 hai CPMV dugc st dung,
ma c6 thé dugc goi 1a md hinh afin 4 thong sb. Trong truomg hop nay, thi vecto chuyén
dong tai vi tri mau (X, y) c6 thé dugc xac dinh dudi dang, vi du, Phuong trinh (1).

Phuong trinh 1

MV =MV MU,y =MVgy

muv, = " x + ” Y + Mgy
__ MV y—NMVgy MU =TV
mv), = > x + " Yy + mvgy

Vi du, Fig.5B c6 thé thé hién truong hop ma trong d6 ba CPMV duge st dung,
ma c6 thé duge goi 1a md hinh afin 6 thong sb. Trong truong hop nay, thi vecto chuyén

dong tai vi tri mau (x, y) c6 thé dugc xac dinh dudi dang, vi du, Phuong trinh (2).

Phuong trinh 2
MV —MV MUy, —MV
mv, = ”W 25— m 2y + Mgy
, __ Mgy ~Mgy M5y, =1MVgy
mv, = > 7 Y + Mmvgy

O cac phuong trinh 1 va 2, thi {vx, vy} ¢0 thé biéu thi vecto chuyén dong tai vi
trf (%, y). Ngoai ra, {vOy, vOy} ¢6 thé biéu thi CPMV ctia diém kiém soét (Control Point
- CP) tai vi tri goc dinh trdi cta khéi 1ap ma, va {vly, v1y} ¢6 thé biéu thi CPMV cta
CP tai vi tri goc dinh phai, {v2x, v2y} c6 thé biéu thi CPMV cua CP tai vi tri géc ddy
trai. Ngodi ra, W c6 thé bidu thi chidu rong cua khdi hién tai, va H ¢6 thé biéu thi chiéu
cao cta khéi hién tai.

Fig.6 12 hinh v& thé hién so dd vi du trudng hgp ma trong d6 MVF afin dugc
xac dinh theo don vi 1a céac khéi con.

Trong tién trinh ma hoé/giai ma, thi MVF afin ¢ thé duogc xac dinh theo céc
don vi 1a cac mAu hodc theo cac don vi 1a cac khéi con duge xac dinh trude do. Vi du,
khi x4c dinh theo cac don vi 1a cic mau, thi vecto chuyén dong c6 thé duoc thu thap
dua trén moi gid tri mau. Theo cach khac, vi du, khi x4c dinh theo cac don vi 1a cac khdi

con, thi vecto chuyén dong cua khdi twong tng 6 thé duoc thu thap dua trén gia tri
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mAu ciia tAm ctia khdi con (tirc 13, day phai clia tAm, tirc 13, miu & day phai trong s6 bdn
mau & tam). Tirc 13, trong qué trinh du doan chuyén dong afin, thi vecto chuyén dong
ctia khéi hién tai ¢6 thé dugc trich xuét theo cac don vi 1a cac mau hodc céc khéi con.

Trong truong hgp trén Fig.6, thi MVF afin 1a duoc xé4c dinh theo don vi 4x4
khéi con, nhung kich thudc ctia cac khéi con c6 thé duge cai bién theo nhitng cach khéc
nhau.

Ture 13, khi viée du doan afin 1a kha dung, thi ba m6 hinh chuyén dong ap dung
duoc cho khéi hién tai 14 c6 thé bao gdm mo hinh chuyén dong tinh tién, mo hinh chuyén
dong afin 4 thong s6, va md hinh chuyén dong afin 6 thong sd. O day, mé hinh chuyén
dong tinh tién c6 thé bidu thi md hinh ma trong d6 vecto chuyén dong cia don vi khéi
hién ¢6 duoc sit dung, md hinh chuyén dong afin 4 thong sb c6 thé biéu thi m6 hinh ma
trong do6 hai CPMV duoc st dung, va mo hinh chuyén dong afin 6 thong 56 ¢6 thé biéu
thi m6 hinh ma trong d6 ba CPMV duoc st dung.

Trong khi do, viéc du doan chuyén dong afin c6 thé bao gbm ché do MVP afin
(hoic afin lién) hodc ché do hop nhét afin.

Fig.7 1a hinh v& thé hién so db mo ta ché do hop nhét afin trong qua trinh lién
du doan.

Vi du, trong ché d6 hop nhét afin, thi CPMV c6 thé dugc xéc dinh theo m6 hinh
chuyén dong afin cla khéi 1an cén duoc 1ap ma boi viée du doan chuyén dong afin. Vi
du, cac khdi 1an can ma duogc 14p ma duédi dang dy doan chuyén dong afin theo thir tu
tim kiém 1a ¢6 thé duge sit dung cho ché @6 hop nhét afin. Ttc 13, khi it nhat mét trong
s6 céc khdi 1an can duoc 14p ma trong qua trinh dy doan chuyén dong afin, thi khdi hién
tai c6 thé dwoc 14p ma trong ché dd hop nhit afin. O day, ché d6 hop nhat afin c6 thé
dugc goi la AF. MERGE.

Khi ché d6 hop nhét afin dugc 4p dung, thi cic CPMV cuia khdi hién tai c6 thé
duogc trich xudt nho st dung cdc CPMV cua céc khdi 1an can. Trong truong hop nay,

cac CPMV cua khoi 14n cén c6 thé dugc st dung nguyén lam cac CPMV cua khoi hién
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tai, va cac CPMV ciia khdi lan cin c¢6 thé dugc cai bién dua trén kich thuéc ciia khoi
lan cén va kich thudc caa khdi hién tai va dugc st dung lam cac CPMV cua khéi hién
tai.

Mit khéc, trong truomg hop ché do hop nhat afin ma trong d6 vecto chuyén
dong (Motion Vector - MV) dugc trich xudt theo cac don vi 1 cac khdi con, thi né c6
thé dwoc goi 1a ché do hop nhét khdi con, ma c6 thé duge chi thi dya trén cd hop nhat
khéi con (hodc phén tir ¢t phap merge subblock flag). Theo cach khac, khi gia tri ciia
phan tir ¢t phap merge subblock flag 1a 1, thi n6 c6 thé chi thi ring ché dd hop nhét
khéi con duoc ap dung. Trong trudng hop nay, danh sach tng vién hop nhit afin, ma
s& dugc md ta sau, c6 thé dugc goi 1a danh sach ng vién hop nhit khéi con. Trong
trrong hop nay, danh sach ung vién hop nhat khéi con c6 thé con bao gdm tng vién
duoc trich xuit bgi SOTMVP, ma s& duoc mo ta sau. Trong trudng hop nay, tmg vién
duoc trich xuat boi SOTMVP ¢6 thé duoc st dung 1am mg vién cua chi s6 0 ctia danh
sach ung vién hop nhét khéi con. Noi cach khac, ing vién ma duoc trich Xuét tir
SbTMVP 1a c6 thé dugc dit trude tng vién afin dugc ké thira hoic ung vién afin dugc
xay dung, ma s& dugc mo ta sau, trong danh sach ung vién hop nhét khéi con.

Khi ché d hop nhét afin dugc ap dung, thi danh sach ting vién hop nhat afin ¢6
thé duoc xay dung d8 trich xudt cac CPMV cho khdi hién tai. Vi du, danh sach (g vién
hop nhét afin c6 thé bao gbm it nhit mot trong sd cac ting vién sau day. 1) Ung vién
hop nhét afin duge ké thira. 2) Ung vién hop nhat afin dugce xdy dung. 3) Ung vién
vecto chuyén dong khong (hoic vecto khong). § day, Gmg vién hop nhét afin duge ké
thira 1a Gng vién duogc trich xudt dya trén cac CPMV cua khdi 1an can khi khdi 1an can
duogc 1ap ma trong ché db afin, ung vién hop nhét afin dugc xay dung 1a tng vién duoc
trich xuét bang cach xay dung cdc CPMV dua trén cac MV cua cic khéi 1an can ctia CP
tuong ng theo cac don vi ctia mdi CPMV, va ung vién vecto chuyén dong khong c6
thé chi thi tmg vién bao gdbm cac CPMV ma c6 gid tri 14 0.

Vi dy, danh sach ing vién hop nhat afin c6 thé dugc xay dung nhu sau.
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C6 thé c6 t6i hai ung vién afin dugce ké thira, va cac ung vién afin dugc ké thira
nay c6 thé duoc trich xuét tir cac mo hinh chuyén dong afin ctia cac khéi 1an can. Cac
khéi 14n can 6 thé chira mot khdi 1an can bén trai va khdi 1an cin phia trén. Céc khéi
timg vién ¢6 thé duge dit nhu dugc thé hién trén Fig.4. Thir tw quét déi véi bd du doan
bén trai c6 thé 1a A1 — Ao, va thir tur quét dbi voi b dw doén phia trén co thé 1a B1 —
Bo — By. Chi mét Gmg vién dugc ké thira tir mdi trong sd bén trai va trén dinh 13 c6 thé
dugc chon. Viéc kiém tra lugc b6t ¢ thé khong dugc thuc hién gitta hai img vién dugc
ké thira.

Khi khdi afin 1an can dugc kiém tra, thi cac vecto chuyén dong cua diém kiém
soat cta khéi dugc kidm tra ¢6 thé duge dung dé trich xuét tng vién CPMVP trong
danh sach hop nhét afin cta khéi hién tai. O ddy, khéi afin lan can c6 thé chi thi khéi
duogc 1ap ma trong ché do du doan afin trong sb céac khéi 1an cin cta khéi hién tai. Vi
du, nhu duoc thé hién trén Fig.7, khi khéi 1an cn A & d4y trai dugce 1ap ma theo ché do
du doan afin, thi cac vecto chuyén dong v2, v3, va v4 cua goc dinh trai (top-left), goc
dinh phai, va géc ddy trai ctia khdi 1an cin A ny c6 thé dugc thu thap. Khi khoi 1an can
A nay duoc 1ap ma véi mé hinh chuyén dong afin 4 théng sd, thi hai CPMV cua khoi
hién tai c6 thé duoc tinh toan theo v2 va v3. Khi khdi 1an cin A nay duoc 1ap ma véi
mo hinh chuyén dong afin 6 thong s6, thi hai CPMV ctia khdi hién tai ¢6 thé dugc tinh
toan theo v2, v3, va v4.

Fig.8 1a hinh v& thé hién so @6 mé ta cac vi tri clia cac ung vién trong ché do
hop nhét afin.

Ung vién afin duoc xay dung c6 thé c6 nghia 1a tmg vién duoc xay dung bang
cach két hop thong tin chuyén dong tinh tién xung quanh méi diém kiém soat. Thong
tin chuyén dong trén cac diém kiém soat c6 thé duoc trich xudt tir cac dudng bao khong
gian va thoi gian duge quy dinh. CPMVk (k=0, 1, 2, 3) c6 thé biéu thi diém kiém sodt
tha k.

Nhu duge thé hién trén Fig.8, cac khdi c6 thé dugc kiém tra theo thir tw 1a
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Br—>Bi—>A, d6i v6i CPMVO, va vecto chuyén dong ciia khéi kha dung thit nhit ¢6 thé
duge str dung. Déi v6i CPMV 1 thi cac khdi ¢6 thé dugce kiém tra theo thi tw 1a Bi—Bo,
va d6i v6i CPMV2 thi cac khdi ¢6 thé dwoc kiém tra theo thir tw 1a Ai—Ao. B du doan
vecto chuyén dong theo thoi gian (Temporal Motion Vector Predictor - TVMP) ¢6 thé
duoc st dung véi CPMV3 néu kha dung.

Sau khi thu duge cac vecto chuyén dong clia bbn diém kiém soat, thi cac tng
vién hop nhét afin ¢6 thé duoc tao ra dua trén thong tin chuyén doéng thu thap duoc. Sy
két hop clia cic vecto chuyén dong cia diém kiém soat c¢6 thé twong Gng voi bat ky
trong s6 {CPMV0, CPMV1, CPMV2}, {CPMV0, CPMV1, CPMV3}, {CPMVO,
CPMV2, CPMV3}, {CPMV1, CPMV2, CPMV3}, {CPMV0, CPMV1}, va {CPMVO,
CPMV?2}.

Sur két hop ctia ba CPMV ¢6 thé cAu thanh tmg vién hop nhét afin 6 thong s,
va su két hop ciia hai CPMV c6 thé chu thanh tUng vién hop nhét afin 4 thong s6. bé
tranh tién trinh thay ddi ty 18 chuyén dong, khi c4c chi s6 tham chiéu cta cac diém kiém
so4t 1a khac nhau, thi nhitng sy két hop lién quan cta cac vecto chuyén dong cta diém
kiém sodt c6 thé duoc loai bo.

Fig.9 12 hinh v& thé hién so dd mo ta S TMVP trong qué trinh lién dy doan.

Trong khi d6, phuong phép du doan vecto chuyén dong theo thoi gian dua trén
khéi con (Subblock-based Temporal Motion Vector Prediction - SbTMVP) ciing c6 thé
dugc st dung. Vi du, SBTMVP ¢o thé dugc goi 1a dy doén vecto chuyén dong theo thoi
gian nang cao (Advanced Temporal Motion Vector Prediction - ATMVP). SOTMVP ¢6
thé str dung truong chuyén dong trong anh dugc dat cung vi tri dé cai thién viéc du doan
vecto chuyén dong va ché do hop nhit déi véi cac CU trong anh hién tai. O ddy, anh
duoc dat cung vi tri co thé dugc goi 12 anh cung vi tri.

Vi du, SbTMVP c6 thé du doan su chuyén dong & muc do khdi con (hoic CU
con). Ngoai ra, SbTMVP c6 thé ap dung phép dich chuyén dong trudc khi tim nap thong

tin chuyén dong theo thoi gian tir anh cing vi tri. O day, luong dich chuyén dong nay
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c6 thé dugc thu thap tir vecto chuyén dong ciia mot trong s6 cac khdi 1an can vé khong
gian ctia khoi hién tai.

SbTMVP c6 thé du doan vecto chuyén dong cia khéi con (hoic CU con) trong
khéi (hodc CU) hién tai theo hai bude.

- & budc tht nhét, thi cac khdi 14n can vé khong gian c6 thé duoc kiém tra theo
thir tu 13 Aj, B, Bo va Ao trén Fig.4. Khéi 1an can vé khong gian thir nhit ma c6 vecto
chuyén dong st dung anh cung vi tri lam anh tham chiéu ctia n6 c6 thé dugc kiém tra,
va vecto chuyén dong niy c6 thé dugc chon 1am luong dich chuyén dong dé ap dung.
Khi su chuyén dong d6 khong duge kiém tra tir cac khéi 1an can vé khong gian, thi
luong dich chuyén dong nay c6 thé duge thiét dat bang (0, 0).

3 bude th hai, thi phép dich chuyén dong ma dugc kiém tra & budce thi nhat
¢6 thé dugc 4p dung dé thu dugc thong tin chuyén dong & mtc do khéi con (vecto
chuyén dong va céc chi s6 tham chiéu) tir anh cung vi tri. Vi du, luong dich chuyén
dc}ng nay c6 thé duoc cdng vao cac toa do cua khdi hién tai. Vi du, sy dich chuyén dong
nay co6 thé duoc thit dat bang su chuyén dong ctia A trén Fig.4. Trong truong hop nay,
d6i v6i mdi khéi con, thi thong tin chuyén dong trén khéi twong tmg trong anh cung vi
tri c6 thé dwoc dung dé trich xudt théng tin chuyén dong trén khéi con. Viéc thay ddi ty
16 chuyén dong theo thoi gian c6 thé dugc ap dung dé ddng chinh c4c anh tham chiéu
clia cac vecto chuyén dong vé thoi gian voi cdc anh tham chiéu cua khdi hién tai.

Danh sach hop nhét dua trén khéi con duoc két hgp ma bao gdm ca cac ung
vién SbTVMP va cac g vién hop nhét afin c6 thé dugc dung dé bao hidu ché @6 hop
nhét afin. O ddy, ché d6 hop nhét afin c6 thé dugc goi 1a ché do hop nhit dua trén khoi
con. Ché d6 SbTVMP c6 thé kha dung hodc khong kha dung theo c& dugc bao gém
trong tap hop thong s6 chudi (Sequence Parameter Set - SPS). Khi ché do SbTMVP 1a
kha dung, thi bd du doan SbTMVP ¢6 thé dugc bd sung dudi dang muc nhap dau tién
ctia danh sach Gng vién hop nhét dua trén khdi con, va cac tmg vién hop nhét afin ¢6

thé theo sau. Kich thuéc tbi da cho phép cia danh séch ing vién hop nhét afin c6 thé 1a
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nam. |

Kich thuéc ctia CU con (hodc khdi con) dugc sir dung trong SbTMVP ¢6 thé
duoc cb dinh bing 8x8, va nhu trong ché do hop nhét afin, ché @ SHTMVP c6 thé duogc
ap dung chi cho céc khéi 6 ca chiéu rong va chidu cao 16n hon hogc bang 8. Logic ma
hoa cua ung vién hop nhit STMVP bd sung c6 thé gidng nhu ciia cac ung vién hop
nhat khac. Tt 13, d6i v6i mdi CU trong 14t cit P hodc lat cit B, thi viéc kiém tra RD
nho sir dung chi phi vé tbc do-dd méo (Rate-Distortion - RD) bd sung c6 thé duoc thure
hién dé x4c dinh xem c6 st dung (g vién SbTMVP hay khong.

Trong khi d6, khéi dugc du dodn dbi v6i khdi hién tai c6 thé dugc trich xuét
dua trén thong tin chuyén dong duoc trich xut theo ché d du doan. Khéi dugc du doan
c6 thé bao gdm cac miu du dodn (méng mAu dy doan) cua khéi hién tai. Khi vecto
chuyén dong cua khoi hién tai chi thi don vi phéan doan mau, thi thd tuc ndi suy c6 thé
dugc thue hién. Théng qua viée nay, thi cac mau du doan clia khéi hién tai c6 thé dugc
trich xuit dua trén cac mau tham chiéu ciia don vi phan doan mau trong anh tham chiéu.
Khi viéc lién du doén afin (ché do du doan afin) dwgc dp dung cho khdi hién tai, thi cc
mau du doan c6 thé duoc tao ra dua trén mau/don vi khdi con MV. Khi viéc ludng du
doan dugc ap dung, thi cac mau du doén c6 thé dugce sir dung 1am cac mau du doan cla
khéi hién tai duge trich xut thong qua téng dugce 1dy trong s6 hodc trung binh dugc ldy
trong sb (theo pha) cua céac mau du doan duoc trich xuét dua trén viéc du doan LO (tirc
1a, viéc du doan st dung anh tham chiéu va MVLO trong danh sach anh tham chiéu L0)
va cac mau du doan dugc trich xudt dya trén viéc du doan L1 (ttc 13, viéc du doan st
dung 4nh tham chiéu vd MVLI trong danh s4ch anh tham chiéu L1). O day, vecto
chuyén dong theo chidu LO c6 thé duge goi 1a vecto chuyén dong L0 hoic MVLO, va
vecto chuyén dong theo chidu L1 c6 thé duge goi 1a vecto chuyén dong L1 hosc MVLI1.
Trong trudng hop viée ludng dy doan duge ap dung, khi anh tham chiéu ma duoc sir
dung cho viéc du doan LO va anh tham chiéu ma dugc st dung cho viéc du doan L1 12

dwoc dit theo cac chilu thoi gian khac nhau dbi v6i anh hién tai (ttc 1, trudng hop
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twong tng véi viéc su dodn hai chiéu hodc ludng du doan), thi trudng hop do co thé
dugc goi 1a ludng du doan that.

Ngoai ra, nhu dd mo ta trén day, cac mau dugc tai tao va cac anh dugc tai tao
c6 thé duoc tao ra dua trén cac mau du doan trich xuét duoc, va sau do, cac thu tuc
chéng han nhu loc trong vong lap co thé dugc thuc hién.

Trong khi d6, khi viéc ludng dy dodn dugc ap dung cho khéi hién tai, thi céc
mau du doén c6 thé duoc trich xuét dua trén trung binh duoc 14y trong s6. Vi du, viéc
ludng du doan str dung trung binh dugc 14y trong s6 6 thé dugc goi 1a ludng du doan
v6i trong sb mirc @0 CU (Bi-prediction with CU-level Weight - BCW), ludng du doan
véi trung binh duoc 14y trong s6 (Bi-prediction With weighted Average - BWA), hodc
ludng du doan 14y trung binh c6 trong sd.

Theo cach théng thuong, thi tin hiéu ludng du dodn (tirc la cac mau ludng du
doan) c6 thé dugc trich xuét théng qua trung binh don gian cta L0 tin hiéu du doan (LO
mau du doan) va L1 tin hiéu du doan. Tuc 1a, cac mau ludng du doan 1a dugc trich Xuat
dudi dang trung binh cua LO mau du doan dua trén LO anh tham chiéu va MVLO va L1
mau du doan dua tr>én L1 anh tham chiéu va MVL1. Tuy nhién, khi viéc ludng du doan
duoc 4p dung, thi tin hiéu ludng du doén (cac mau ludng du doan) co thé dugce trich
xuét théng qua trung binh dugc 14y trong s cua L0 tin hiéu du doan va L1 tin hi¢u du
doan nhu sau. Vi du, céc tin hiéu ludng du doén (céc mau ludng du doan) co thé dugc
trich xuét nhu trong Phuong trinh 3.

Phuong trinh 3

Pbi-predz((8‘“W)*P0+W*P1+4) » 3

Trong Phuong trinh 3, thi Pbi-pred c6 thé biéu thi gié tri cta tin hi¢u ludng du
doan, tac 1a, gia tri mau du doan dugc trich xuét béng cach ap dung viéc ludng du doan,
va w ¢6 thé biéu thi trong 36. Ngoai ra, PO co thé biéu thi gia tri ciia LO tin hiéu dy doan,

tie la, gia tri mau du doén trich xuit duge bé‘lng cach ap dung viéc du doadn L0, va P1
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6 thé biéu thi gia tri caa L1 tin hiéu du dodn, tirc 13, gia tri mau du doan trich xuét duge
bé‘mg cach ap dung viéc du doan L1.

Vi du, 5 trong s6 c6 thé dugc phép trong qua trinh ludng du doan trung binh
duge 14y trong sb. Vi dy, ndm trong s6 w nay c6 thé bao gbém -2, 3, 4, 5, hodc 10. Tirc
1a, trong s& w co thé dugc x4c dinh duéi dang mot trong sb cac ung vién trong sb bao
gém -2,3,4,5,hodc 10. Déi vi mdi CU ma viée ludng du doan duge ap dung vao do,
thi trong sé w c6 thé duoc x4c dinh bdi mot trong hai phuong phap. Theo phuong phap
thtr nhat, thi chi sb trong s6 c6 thé duoc bao hidu sau hiéu vecto chuyén dong danh cho
CU khong dugc hop nhét. Theo phuong phap thi hai, thi chi s trong s6 danh cho CU
duoc hop nhit ¢6 thé dwoc suy ra tir cac khdi 1an can dua trén chi sb tmg vién hop nhit.

Vi du, viéc ludng du doan trung binh dugc 14y trong sb c6 thé dugc ap dung cho
CU ¢6 nhidu hon hoic bing 256 mAu dd chéi. Tic 13, khi tich cla chiéu rong va chidu
cao ciia CU 12 16n hon hodc bang 256, thi viéc ludng du doan trung binh dugc 14y trong
$6 ¢6 thé duoc ap dung. Trong trudong hop anh do tr& thap (low-delay), thi nam trong s6
6 thé duoc sir dung, va trong trudng hop khong phai anh d tré théap, thi ba trong s6 ¢6
thé dugc st dung. Vi du, ba trong sb nay co thé bao gém 3, 4 hoac 5.

Viduy, & thiét bi ma ho4 nay, thi thuét toan tim kiém nhanh c6 thé duoc ap dung
dé tim chi sb trong s6 ma khong 1am tang dang ké do phirc tap cua thiét bi ma hoa.
Thuét toan nay c6 thé dugc néu vén tét nhu sau. Vi du, khi anh hién tai 12 anh do tré
thp khi dugc két hop véi do phan giai vecto chuyén dong thich ing (Adaptive Motion
Vector Resolution - AMVR) (khi AMVR dugc st dung lam ché do lién du doén), thi
céc trong sd khong bang nhau c6 thé dugc kidm tra c6 didu kién ddi véi do chinh xéac
vecto chuyén dong 1 diém anh va 4 diém anh. Vi du, khi duoc két hop v6i afin (khi ché
do du doan afin dugc su dung lam ché d6 lién du doan), trong trudng hop ma ché d6
du doan afin duoc chon hién tai lam ché do tdt nhét, thi viéc u6c lugng chuyén dong
(Motion Estimation - ME) afin c6 thé dugc thuc hién trén cac trong s6 khong bang nhau.

Vi dy, khi hai anh tham chiéu ludng dy doan 1a gidng nhau, thi c4c trong s6 khong bang
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nhau ¢6 thé duoc kiém tra c6 didu kién. Vi dy, khi didu kién cu thé duoc thoa man tuy
theo khoang cach POC giita anh hién tai va anh tham chiéu, thi thong s6 lugng tir hod
(Quantization Parameter - QP) 1ap mé, va cac trong sb cép thoi gian va khong bang
nhau c6 thé khong duoc tim kiém.

Vi du, chi ) trong s6 BCW c6 thé duoc 14p ma nh¢ st dung mot cum diém anh
duoc 14p ma ngft canh theo sau bdi cum diém anh dugc 14p ma di vong. Cum diém anh
dugc 14p ma ngit canh thu nhét c6 thé chi thi xem trong s6 gidng nhau c6 duge st dung
hay khong. Khi cac trong sb khong béng nhau dugc sir dung dua trén cum diém anh
duoc 1ap ma ngit canh thir nhat, thi cic cum diém anh bd sung c6 thé dugc béo hiéu nho
stir dung viéc 13p ma di vong dé chi thi cac trong s6 khong béng nhau can dugc st dung.

Trong khi d6, khi viéc ludng dy doan dugc dp dung, thi thong tin trong s6 ma
duogc dung dé tao ra cac mau du doan 1a ¢ thé dugc trich xudt dua trén thong tin chi sb
trong sb trén g vién dugc chon tir trong sb cac ung vién dugc bao gbm trong danh
sach g vién hop nhét.

Theo mot phuong 4n cua sang ché, khi x4y dung (mg vién vecto chuyén dong
cho ché d6 hop nhét, thi thong tin chi $6 trong s6 trén ung vién vecto chuyén dong theo
thoi gian c6 thé dugc trich xuét nhu sau. Vi dy, khi (mg vién vecto chuyén dong theo
thoi gian sir dung viéc ludng du doén, thi thong tin chi s6 trong s trén trung binh dugc
14y trong s6 ¢6 thé dugc trich xut. Ttc 13, khi kiéu lién dy doan 1a ludng dy dodn, thi
thong tin chi s6 trong s6 (hodc tng vién vecto chuyén dong theo thoi gian) trén tng
vién hop nhét thoi gian trong danh sach tng vién hop nhét 12 c6 thé duoc trich xuét.

Vi du, thong tin chi sb trong sb trén trung binh dugc 14y trong sb d6i voi tng
vién vecto chuyén dong theo thoi gian co thé 1uon ludn duge trich xudt 12 0. O day,
thong tin chi s trong s6 trén 0 ¢6 thé c6 nghia 1a viéc cac trong s6 cia mdi chidu tham
chiéu (tuc 1a chidu du do4n LO va chiéu du doan L1 trong qua trinh ludng du doan) 1a
gidng nhau. Vi dy, thu tuc dé trich xuét vecto chuyén dong ctia thanh phan do chéi cho

ché @6 hop nhét c6 thé dugc thé hién & Bang 1 dudi ddy.
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Béang 1

§.4.2.2 Derivation process for luma motion vectors for merge mode

This process is only invoked when merge flag] xCb ]{ yPb ]is equal fo L. where ( xCb, yCb ) specify the top-
feft sample of the current luma coding block relative to the top-left luma sample of the current picture.

Inputs to this process are:

—  aluma location ( xCb, ¥Cb } of the top-left sample of the current luma coding block relative to the top-
left luma sample of the current picture,

—  avariable cbWidth specifying the width of the current coding block in luma samples,

— avariable cbHeight specifying the height of the current coding block in luma samples.
Outpuis of this process are:

—  the luma motion vectors in 1/16 fractional-sample accuracy mvLO[ 0 ][0 Jand mvL1[ Q][ O],
—  the reference indices refldxL.0 and refldxL1,

—  the prediction list utilization flags predFlagL.0[ 0 ][ 0 ] and predFlagL1[ 0 ol

—  1he bi-prediction weight index gbildx.

The bi-prediction weight index gbildx is set equal to 0.

The motion vectors mvLO[ 0 ][ 0 ] and mvL1[ 0 J[ 0 ], the reference indices refldxL.0 and refldxL1 and the
prediction utilization flags predFlagh0f 0 ][ 0 ] and predF lagL1[ 0 ]{ 0 ] are derived by the following ordered
steps:

1. The derivation process for merging candidates from neighbouring coding uaits as specified in
clause 8.4.2.3 is invoked with the luma coding block location (xCb, yCb ), the luma coding block
width cbWidth, and the luma coding block height cbHeight as imputs, and the output being the
availability flags availableFlagA,, availableFlagA;, availableFlagBy, availableFlagB; and
availableFlapB,, the reference indices refldxL XAy, refldxLXA,, refldxL.XBe, refldxL.XB; and
tefldxLXB,, the prediction list utilization flags predFlaglXAo, predFlagLXA,, predFlagL.XB,,
predFlagLXB; and predFlagl.XB;, and the motion vectors mvLXAy, mvLXA, mvLXBg, mvLXB,
and mvLXB,, with X being 0 or 1, and the bi-prediction weight indices gbildxA,, gbildxA,, gbildxByg,
gbildxB), gbildxB;.

2. The reference indices, refldxL.XCol, with X being 0 or 1, and the bi-prediction weight index ghildxCol
for the temporal merging candidate Col are set equal to 0.

3. The derivation process for temporal luma motion vector prediction as specified in in clause 8.4.2.11
is invoked with the uma location ( xCb, yCb ), the luma coding block width cbWidth, the luma coding
block height cbHeight and the variable refldxE.0Col as inputs, and the output being the availability
flag availableFlagT.0Col and the temporal motion vector mvLOCol. The variables availableFlagCol,
predFlagl.0Col and predFiagL.1Col are derived as follows:

availableFlagCol = availableFlagl.0Col (8-283)
predFlagl.0Col = availableFagl.0Col (8-284)
predFlagl.1Col =0 (8-285)
gbildxCol=0

(8-xxx)

4. Whentile group typeis equal to B, the derivation process for temporal luma motion vector prediction
as specified in clause §.4.2.11 is invoked with the luma location { xCb, yCb ), the luma coding block
width cbWidth, the luma coding block height cbHeight and the variable refldxL.1Col as mpuis, and
the output being the availability flag availableFlagl.1Col and the temporal motion vector mvEL1Col.
The variables availableFlagCol and predFlagl. 1Col are derived as follows:

avaifableFlagCol = availableFlagl.0Col |] availableFlagL1Col (8-286)
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predFlagl.1Col = availableFlagL1Col (8-287)
The merging candidate list, mergeCandList, is constructed as follows:

=0
i availableFlagA; )
mergeCandList] 4+ ] = 4,
if{ availableFlagB: )
mergeCandList] i++ ] =B;
if( availableFlagBg )
metgeCandList] i++ ] =By (8-288)
if{ availableFlagAg)
mergeCandList] 1+ ] =4
if{ availableFlagBz )
mergeCandList] i++ ] =B;
if{ availableFlagCol }
mergeCandList] i++ ] = Col

The varidble numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the mergeCandList.

When numCurrMergeCand is less than (MaxNumMergeCand — 1) and NomHmypCand is greater
than 0, the following applies:

— The derivation process of history-based merging candidates as specified in 8.4.2.6 is invoked with
mergeCandList, and numCurrMergeCand as inputs, and modified mergeCandList and
numCurrMergeCand as outputs.

— numOrigMergeCand is set equal to numCurrMergeCand.

The derivation process for pairwise average merging candidates specified in clause 8.4.2.4 is invoked
with mergeCandList, the reference indices refldxL.ON and refldzLIN, the prediction list utilization
flags predFlagl.ON and predFlagL1N, the motion vectors mvLON and mvLIN of every candidate N
in mergeCandList, numCurfMergeCand and numOrigMergeCand as inputs, and the output is assigned
to mergeCandList, numCurrMergeCand, the reference indices refldxL.0avgCand, and
refldxL.1avgCand, the prediction list utilization flags predFlagl.0avgCand; and predFlagL lavgCandy
and the motion vectors mvLOavgCand; and mvL1avgCandy of every new candidate avgCandy being
added into mergeCandList. The bi-prediction weight index gbildx of every new candidate avgCand;
being added into mergeCandList is set equal to 0. The number of candidates being added,
mmAvgMergeCand, is set equal to (numCurrMergeCand — memOrigMergeCand ). When
numAvgMergeCand is greater than 0, k ranges from 0 to numAvgMergeCand — 1, inclusive.

The derivation process for zero motion vector merging candidafes specified i clause 8.4.2.5 is
invoked with the mergeCandList, the reference indices refldxLON and refldsL.IN, the pradiction list
utilization flags predFlagLON and predFlagL1N, the motion vectors mvLON and mvLIN of every
candidate N in mergeCandList and numCustMergeCand as inputs, and the output is assigned to
mergeCandList, numCurrMergeCand, the reference indices  refldxELOzeroCand,, and
refidxL1zeroCand,, the prediction list utilization flags predFlaglOzeroCand, and
predFlagl.1zeroCand,, and the motion vectfors mvLOzeroCand,, and mvL tzeroCandy,, of every new
candidate zeroCand,, being added into mergeCandList. The bi-prediction weight index gbildx of every
new candidate zeroCand,, being added into mergeCandList is set equal to 0. The number of candidates
being added, numZeroMergeCand, 8 set equal to
( numCurfMergeCand — numOrigMergeCand — numAvgMergeCand ). When numZeroMergeCand is
greater than 0, m ranges from 0 to numZeroMergeCand — 1, inclusive.

The variable mergeldxOffset is set equal to 0.

When mmvd_flag] xCb J[ yCb] is equal to 1, the variable mmvdCnt is set equal to 0 and tThe
following applies until mmvdCnt is greater than ( merge idx[ xCb J[yCb ]+ mergeldxOffset ) or
mmvdCnt is equal to MaxNumMergeCand:

— When candidate mergeCandList] mmvdCnt ] uses the current decoded picture as ifs reference
picture, mergeldxOffset is incremented by 1.

— The variable mmvdCnf is incremented bv 1.
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12. The following assignmenis are made with N Dbeing the candidate at position
merge_idx[ xCb ][ yCb ] + mergeldxOffset  in the merging candidate list mergeCandList
(N = mergeCandList[ merge_idx[ xCb ][ yCb ]+ mergeldxOffset ] ) and X being replaced by 0 or 1:

refldxLX = refldxI XN (8-289)
predFlagLX[ 0 ][ 0 ] = predFlagL XN (8-290)
mvLX[0][0][0]=mvLXN[ 0] (8-291)
mvLX[0][0][1]=mvEXN[ 1] (8-292)
gbildx = gbildxN (8-293)

13. When mmvd_flag] xCb }{ yCb ] is equal to 1, the following applies:

—  The derivation process for merge motion vector difference as specified in 8.4.2.7 is invoked with the
luma location ( xCb, yCb ), the luma motion vectors mvLO[0][ 0], mvLi[0][ O], the reference
indices refldxI0, refldxL1 and the prediction list utilization flags predFlaglO[0][0] and
predFlagL1{ 0 [ 0] as inputs, and the motion vector differences mMvdL0 and mMvdL1 as outputs.

—  The motion vector difference mMvdLX is added to the merge motion vectors mvLX for X being 0 and
1 as follows:

mvEX[0][0][ 0] += mMvdLX[0] (8-294)

mvEX[ 0[O0} t ] +=mMvdLX[ 1] (8-295)

Nhu duoc thé hién trén Bang 1, gbildx ¢6 thé biéu thi chi sb trong s6 ludng dy
doén, va gbildxCol c6 thé biu thi chi sb trong s6 ludng du doan cho tng vién hop nhét
thoi gian (vi dy, ung vién vecto chuyén dong theo thoi gian trong danh sach Gmg vién
hop nhat). Trong thi tuc @8 trich xuét vecto chuyén dong ctia thanh phan do chéi cho
ché do hop nhét (muc luc 3 cua 8.4.2.2), thi gbildxCol ¢6 thé dugc trich xuat 1a 0. Tirc
13, chi sb trong sb ctia g vién vecto chuyén dong theo thoi gian c6 thé dwoc trich xuat
1a 0.

Theo cach khac, chi sb trong s6 danh cho trung binh dugc 14y trong sd cua cac
ung vién vecto chuyén dong theo thoi gian ¢ thé dugc trich xuét dua trén thong tin chi
s6 trong s6 trén khéi duoc dat cung vi tri. O day, khéi dugc dat cung vi tri co thé duogc
goi la khoi cung vi tri, khdi nam cung vi tri, hoac khéi tham chiéu dugc dit cung vi tri,
va khéi ciing vi tri c6 thé chi thi khéi tai ciing vi tri v6i khéi hién tai trén anh tham chiéu.
Vi du, thit tuc dé trich xuét vecto chuyén dong ctia thanh phén d6 chéi cho ché @6 hop
nhét c6 thé nhu dugc thé hién & Bang 2 dudi day.

Bang 2
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8.4.2.2 Derivation process for luma motion vectors for merge mode

This process is only invoked when merge flag{ xCb ][ yPb ] is equal to 1, where { Cb, yCb } specify the top-
left sample of the current luma coding block relative to the top-left luma sample of the current picture.

Inputs to this process are:

—  aluma location { %Cb, yCb } of the top-left sample of the current luma coding block relative to the top-
left luma sample of the current picture,

—  avariable cbWidth specifying the width of the current coding block in luma samples,

—  avariable cbHeight specifying the height of the current coding block in luma samples.
Outputs of this process are:

—  the luma motion vectors in 1/16 fractional-sample accuracy mvLO[ 0 ][ 0 Jand mvL1[0][ 0},
—  the reference indices refldxT.0 and refldxL1,

—  the prediction list utilization flags predFlagLO[ 0 ][ 0 ] and predFlagl.i[0][ 0],

—  the bi-prediction weight index gbildx_

The bi-prediction weight index sbildx 1s set equal to 0.

The motion vectors mvLO[ 0 ][ 0] and mvL1[ 0][ 0 ], the reference indices refldxL.G and refldxL1 and the
prediction utilization flags predFlagl.0] 0 J{ 0 ] and predFlagL1[ 0 ][ 0 ] are derived by the following ordered
steps:

1. The derivation process for merging candidates from neighbouring coding units as specified in
clauge 8.4.2.3 is invoked with the luma coding block location { xCb, yCb ), the luma coding block
width chWidth, and the luma coding block height cbHeight as inpufs, and the output being the
availability flags availableFlagAg, availableFlagA,, availableFlagBy, availableFlagB; and
availableFlagB,, the reference indices refldxLXAy, refldXLXA;, refldxLXBy, refldxLXB; and
refldxL.XB,, the prediction list utilization flags predFlaglL.XAq, predFlagl.XA,, predFlagLXBy,
predFlagLXB; and predFlagl. XB,, and the motion vecters mvLXAy, mvLXA), mvLXBg, mvLXB;
and mvLXB,, with X being 0 or 1, and the bi-prediction weight indices gbildxAg, gbildxA;, gbildxBg,
gbildei, gbﬂdeg-

2. The reference indices, refldxL. XCol, with X being 0 or 1, and the bi-prediction weight index gbildxCol
for the femporal merging candidate Col are set equal to 0.

3. The derivation process for temporal luma motion vector prediction as specified in in clause 8.4.2.11
is invoked with the luma location { xCb, yCb ), the luma coding block width cbWidth, the luma coding
block height cbHeight and the variable refldxL0Col as inputs, and the output being the availability
flag availableFlagL.0Col and the temporal motion vector mvLOCoL The variables availableFlagCol,
predFlagl.0Col and predFlagL1Col are derived as follows:

availableFlagCol = availableFlagl.0Col (8-283)
predFlagl.0Col = availableFlagL0Col (8-284)
predFlagL1Col = 0 (8-285)

gbildxCol = 0
(8xxx)

4. Whentile_group_type is equal to B, the derivation process for ternporal luma motion vector prediction
as specified in clause 8.4.2.11 is invoked with the luma location ( xCb, yCb ), the luma coding block
width ebWidth, the luma coding block height cbEHeight and the variable refldxL.1Col as inputs, and
the output being the availability flag availableFlagl.1Col and the temporal motion vector mvL1Col.
The variables availableFlagCol and predFlagl.1Col are derived as follows:

availableFlagCol = availableFlagL.0Col || availableFlagL.1Col (8-286)
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predFlagl.1Col = availableFlagl.1Col (8-287)

gbildxCol = gbildxCol (x-xxx)

The merging candidate list, mergeCandList, is constructed as follows:

i=0
if{ availableFlagA; )
mergaCandList] i++ ] = Ay
if{ availableFlagB; )
mergeCandList] i++ ] =B
if{ availableFlagBy )
merpsCandList] i++ ] =By (8-288)
if{ availableFlagAy )
mergeCandList] i++ ] = Ag
if{ avatlableFlagBs )
mergeCandList] i++ ] =Bz
if( availableFlagCol )
mergeCandList] 1++ ] = Col

The variable numCunrMergeCand and numOrighergeCand are set equal to the nomber of merging
candidates in the mergeCandList.

When numCurfMergeCand is less than (MaxNumMergeCand — 1) and NumHmvpCand is greater
than 0, the following applies:

— Phe derivation process of history-based merging candidates as specified in 8.4.2.6 1s invoked with
mergeCandList, and numCurrbMergeCand as inputs, and modified mergeCandList and
numCurrMergeCand as oulputs.

- numOrigMergeCand is set equal fo numCurrlviergeCand.

The derivation process for pairwise average merging candidates specified in clause 8.4.2 4 is invoked
with mergeCandList, the reference indices refldxLON and refldxIL1N, the prediction list utilization
flags predFlagLON and predFlagL1N, the motion vectors mvLON and mvL1N of every candidate N
in mergeCandList, namCurtMergeCand and numOrigMergeCand as inputs, and the output is assigned
to mergeCandList, numCurrMergeCand, the reference indices refldxL0avgCand, and
refldxL1aveCandy, the prediction Hst utilization flags predFlagl.0avgCand, and predFlagL lavgCandy
and the motion vectors mvL0avgCand, and mvL1avgCandy of every new candidate avgCand being
added into mergeCandList. The bi-prediction weight index gbildx of every new candidate avgCandx
being added into mergeCandList is set equal to 0. The number of candidates being added,
numAvgMergeCand, is set egual to (numCurrMergeCand —numOrigMergeCand ). When
numAvgMergeCand is greater than 0, k ranges from 0 to namAvgMergeCand — 1. inclusive.

The derivation process for zero motion vector merging candidates specified in clause 8.4.2.5 is
invoked with the mergeCandList, the reference indices refldxL.ON and refldxL1%, the prediction list
utilization flags predFlagLON and predFlagLIN, the motion vectors mvLON and mvLIN of every
candidate N in metgeCandList and numCurrMergeCand as inputs, and the output is assigned to
mergeCandList, numCurMergeCand, the reference indices refldxLOzeroCand. and
tefldxL1zeroCand,, the prediction list utilization flags predFlaglOzeroCand, and
predFlagL1zeroCand,, and the motion vectors mvLOzeroCand,, and mvL lzeroCand,, of every new
candidate zeroCand,, being added into mergeCandList. The bi-prediction weight index gbildx of every
new candidate zeroCand,, being added into mergeCandList is set equal to 0. The number of candidates
being added, mimZeroMergeCand, is set equal to
{ numCurrMergeCand — mumOrigMergeCand — numAvgMergeCand ). When aumZeroMergeCand is
greater than 0, m ranges from 0 to numZeroMergeCand — 1, inclasive.

The variable mergeldxOffset is set equal to 0.

When mmvd_flag] xCb ][ yCb ] is squal to 1, the variable mmvdCat is set equal to 0 and tThe
following applies until mmvdCnt is greater than ( merge idx[ xCb ][ yCb ] + mergeldzOffset } or
mmvdCnt is equal to MaxNamMergeCand:
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— When candidate mergeCandList] mmvdCnt ] uses the current decoded picture as ifs reference
picture, mergeldxOffset is incremented by 1.

— The variable mmvdCnt is incremented by 1.

12. The following assipnments are made with N being the candidate af position
merge_idx[ xCb ][ ¥Cb ]+ mergeldxOffset in the merging candidate list mergeCandList
(N = mergeCandList] merpe idx{ xCb 1 yCb ] + mergeldxOffset | ) and X being replaced by Cor1:

refldxTX = refldxLXN (8-289)
predFlagLX[ 0 ][ 0 | = predFlagLXN (8-290)
mvLX{0][03[0]=mvLXN[0] (8-291)
mvLX{0][0][ 1 ]=mvLXN[ 1] (8-292)
gbildx = ghildx™N (8-293)

13. When mmvd_flag[ xCb J[ yCb ] iz equal to 1, the following applies:

—  The derivation process for merge motion vecior difference as specified in 8.4.2.7 is invoked with
the luma location (xCb, yCb), the luma motion vectors mvLO[0 [ 0], mvLi[ 0 j[0], the
reference indices refldxLO, refidsL1 and the prediction Yst utilization flags predFlagL.o[ 0 ][ 0]
and predFlagl.1[ 0 ][ 0 ] as inputs, and the motion vector differences mMvdL0 and mMvdL1 as
outputs.

—  The motion vector difference mMvdLX is added to the merge motion vectors mvLX for X being
0 and 1 as follows:

mvLX[D ][0 ][ 0]+= mMvdLX[ 0] (8-294)

mvLX[ 0O 1 ]+=mMvdLX[ 1} (8-295)

Nhu duoc thé hién trén Bang 2, gbildx c6 thé biéu thi chi sb trong s6 ludng dy
doan, va gbildxCol c6 thé biu thi chi s6 trong s6 ludng du doan cho tng vién hop nhét
thoi gian (vi dy, ing vién vecto chuyén dong theo thoi gian trong danh sach tng vién
hop nhét). Trong thd tuc trich xuét vecto chuyén dong ctia thanh phan d6 choi cho ché
do hop nhét, khi loai lat cit hodc loai nhém 6 1a B (muc luc 4 cia 8.4.2.2), thi gbildxCol
6 thé dugce trich xuét 1 gbildxCol. Tirc 14, chi s6 trong s6 cuia ng vién vecto chuyén
dong theo thoi gian co thé duoc trich xuét 1a chi sb trong sb cla khéi cung vi tri.

Trong khi do, theo phuong an khac cua sang ché, khi xay dung mg vién vecto
chuyén dong cho ché do hop nhét theo cac don vi la cac khéi con, thi chi s6 trong sb
danh cho trung binh duoc iy trong sb cua cac ung vién vecto chuyén dong theo thoi
gian cO thé duoc trich xuét. O day, ché do hop nhét theo cac don vi 1a cac khdi con ¢6
thé dugc goi 1a ché d6 hop nhét afin (theo cdc don vi 1a céc khéi con). Ung vién vecto
chuyén dong theo thoi gian c6 thé chi thi tmg vién vecto chuyén dong theo thoi gian

dwa trén khi con, va c6 thé dugc goi 1a tmg vién SPTMVP (hodc ATMVP). Tt 13, khi
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kiéu lién du doén 1 ludng du doan, thi thong tin chi s6 trong s6 trén tmg vién SbTMVP
(hodc ting vién vecto chuyén dong theo thoi gian dya trén khéi con) trong danh séch
ung vién hop nhét afin hodc danh sach tmg vién hop nhat khéi con 1 ¢6 thé dugc trich
Xuét.

Vi du, thong tin chi s trong sb trén trung binh dugc 14y trong sb ciia cac g
vién vecto chuyén dong theo thoi gian dua trén khéi con c6 thé ludn ludn dugce trich
xuét 12 0. O déy, thong tin chi 36 trong s6 12 0 ¢6 thé c6 nghia 1a viéc céc trong s6 cla

mbi chidu tham chiéu (tirc 1a chidu dy doan LO va chiéu du doan L1 trong qué trinh

r
A

ludng du doan) 1a gidng nhau. Vi dy, tht tuc dé trich xuét vecto chuyén dong va chi so
tham chiéu trong ché dd hop nhét khéi con va thii tuc dé trich xuét Gng vién hop nhét
thoi gian dua trén khéi con c6 thé nhu dugc thé hién & Bang 3 va Bang 4 dudi day

Bang 3

8.4.4.2 Derivation process for motion vectors and reference indices fn subblock merge mode
Inputs to this process are:

—  aluma location ( XCh, yCb ) of the top-left sample of the current luma coding block relafive to the top-
left tuma sample of the current pictare,

—  two variables cbWidth and cbHeight specifying the width and the height of the luma coding block.
Outputs of this process are:

—  the number of luma coding subblocks in horizental direction aumSbX and in vertical direction numSbY,
—  the reference indices refldxL.0 and refldxLLt,

— the  prediction list  utilization flag  arays  predFlagLO[ xSbldx [{ ySbldx]  and
predFlagL1[ xSbldx ]{ ySbldx ],

—  the luma subblock motion vecfor arrays in 1/16 fractionat-sample accuracy mvLOf xSbldx ][ ySbldx Jand
mvL1{ x8bldx ][ ySbldx ] with xSbldx = 0. numSbX — 1, ySbIdx = 0_nemSbY — 1,

—  the chroma subblock motion vector arrays in 1/32 fractional-sample accuracy mvCLO[ xSbldz Jf ySbldx |
and mvCL1[ xSbIdx I[ ySbidx ] with xSbldx = 0.numSbX — 1, ySbldx = 0.mumSb¥ — 1,

—  the bi-prediction weight index gbildx.

The variables rumSbX, numSbY and the subblock merging candidate list, subblockMergeCandList are derived
by the following ordered steps:

1. Whensps sbtmvp enabled flag is equal to 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding units as specified in
clamse 8.4.2.3 is invoked with the luma coding bleck location ( xCb, yCb ), the luma coding
block width cbWidth, the luma coding block height cbHeight and the luma coding block width
as inputs, and the omtput being the availability flags availableFlagA,, availableFlagAy,
availableFlagBy, availableFlagB; and availableFlagBo, the reference indices refldx.XAq,
refldxLXA;, refldxLXBy, refldxLXB; and refldxLXB,, the prediction list wtilization flags
predFlagLXAg, predFlaglXA;, predFlagL.XBo, predFlaglXB, and predFlagLXBy, and the
motion vectors mvLXAg, mvLXA;, mvLXBe, mvLXB; and mvLXB,, with X being O or 1.
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— The derivation process for subblock-based temporal merging candidates as specified in
clause §4.4.3 is invoked with the luma location (xCb, yCb), the luma coding block width
cbWidth, the luma coding block height cbHeight , the availability flags availableFiagAs,
availableFlagA,, availableFlagB,, availableFlagB;, the reference indices refldxL.X Ay,
refldxLXA,, refléxLXBo, refldxLXB,, the prediction list utilization flage predFlagl.XA,,
predFlagLXA;, predFlaglXBs, predFlaglXB; and the motion vectors mvLXA,, mvLXA,
mvLXBg, mvLXB; as inputs and the output being the availability flag availableFlagSbCol, the
bi-prediction weight index gbildxSbCol, the number of luma coding subblocks m horizontal
direction numSEX and in vertical direction numSbhY, the reference indices refldxL.XSbCol, the
luma motion vectors mvLXShCol[ xSbidx ][ ySbidx | and the prediction list utilization flags
predFlagLX8bColf xSbidx J[ ySbldx } with xSbIdx = 0. numSbX — 1,
v8bIdx =0 _ nmumSbY — 1 and X being O or 1.

When sps_affine enabled flag is equal to 1, the sample locations (XNbAg, YNbAg),
(xNbA;, ¥NBA[), (XNbA;, yNbAy), {xbBg yNbBg), (xNbBi, yNbB;), (XNbBz, yNLB:),
( XNbBs, yINGB3 ), and the variables numSbX and numSbY are derived as follows:

(%Ag, vAy ) = (xCb — 1, yCb + chHeight } (8-536)
(%A1, ¥A1) =(xCb— 1, yCb + chHeight— 1) (8-537)
(xAy, vA3)=(xCb—1,yCb} (8-538)
(B, ¥Bo) = (%Cb + cbWidth , yCb - 1) (8-539)
(%By, ¥B1) = (%Cb + cbWidth— 1,5Cb - 1) (8-540)
(%Bz, yB2)=(xCb—1,yCb—1) (8-541)
(xBs, yBs ) =(uCb, yCb— 1) (8-542)
numSbX = cbWidth >> 2 (8-543)
numSbY = cbHeight >> 2 (8-544)

When sps_affine_enabled_flag is equal to 1, the variable availableFlagA is set equal to FALSE and
the following applies for ( XNbAy, YNbA; ) from ( XINbAy, yINbAg ) to (3NbA;, yNbA; )

—  The availability derivation process for a block as specified in clause 64X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
( xCurr, yCusr ) set equat to (xCb, yCb ) and the neighbouring luma location { xNbAy, yNbA; )
as inputs, and the output is assigned to the block availability flag availableAs.

—  When availableA; is equal to TRUE and MotionModelldc] xNbAg ][ yNbA; ] is greater than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagh is set equal to TRUE, motionModelldcA is set equal to
MotionModellde] xNbAg 1] yNbAy ], (xNb, yNb ) is set equal to
{ CbPosX[ xMNbAy ][ yNbAL ], CbPosY[ xNbA; [[yNbAL]), nbW is set equal to
CbWidth] xNbA; I[ yNbA, ], nbH is set equal to CbHeight] xXNbAy ][ yNbA: ], numCpMy
is set equal to MotionModellde[ xNbAy ][ yNbAL]+1, and gbildxA s set equal to
Gbildx[ xNbAy 1] YNbAK ]

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlagLX] xNbA; ][ yNbA; ] is equal to 1, the derivation process for luma affine
contro} point motion vectors from a neighbouring block as specified in clause 8.4.4.5 is
invoked with the fuma coding block location { xCb, yCb ), the luma coding block width
and height (cbWidth, cbHeight), the neighbouring luma coding block location
{ xb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMv as input, the control point motion
vector predictor candidates cpMvLXA[cpldx] with cpldx=0 . numCpMv—1 as
output.

— The following assignments are made:
predFlagL XA = PredFlagl. X[ xNbA; ][ yNbAy } (8-545)
refldxL XA = RefldxLX] xNbAk } yNbAk ] (8-546)
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When sps_affine_enabled_flag is equal to 1, the variable availableFlagB is set equal to FALSE and
the following applies for { XNbBy, yNbBy ) from ( xNbBo, YNbBy ) to ( xNbB;, yNbB; ¥

— The availability derivation process for a block as specified in clause 6.4 X [Ed (BBX
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
{ xCurr, yCurr } set equal to { xCb, yCb ) and the neighbouring luma location { xNbBg, vNbBy )
as inputs, and the output is assigned to the block availability flag availableBy.

—  When availableBy is equal to TRUE and MotionModellde] xNbBx 1 yINbBy ] is greater than 0
and availableFlagB is equal to FALSE, the following applies:

— The variable availableFlagB is set equal to TRUE, motionModelldcB is set equal to
MotionModelTde[ xINbBy J[ yNbB: 1, { xNb, yNb ) is set equal to
( CbPosX[ xNbAB ][ yNbB; ], CbPosY] xNLB, [ yNbB:]), nbW 15 set equal to
CbWidth] xNbBy J[ yNbB, ], nbH is set equal to CbHeight[ xNbBx ][ yNbBy ], numCpMv
is set equal to MotionModellde] xNbBy ][ yNbB: 1+ 1, and gbildxB is set equal to
Ghildx[ xNbBy ][ yNbB: 1

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlapL.X[ xNbB, [ yNbB: ] is equal to TRUE, the derivation process for fuma
affine confrol point motion vectors from a neighbouring block as specified in clause
8445 is invoked with the luma coding block location (xCb, yCb ), the luma coding
block width and height (cbWidth, cbHeight), the neighbouring luma coding block location
{ xNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
nummber of control point motion vectors numCpMv as input, the control point motion
veetor predictor candidates cpMvLXB] epldx ] with epldx =0 .. aumCpMyv — 1 as oufput.

— The following assignments are made:

predFlagl XB = PredFlagL.X[ xNbBy If yNbB ] (8-547)
refldxL.XB = RefldxLX{ xINbBy J[ yNbE: | (8-548)

When sps_affine_enabled_flag is equal to 1, the derivation process for constructed affine control poiat
motion vector merging candidates as specified in clause §.4.4.6 is invoked with the luma coding block
location ( xCh, yCb ), the luma coding block width and hefght (cbWidth, cbHeight), the avatlability
flags availableAq, availableA;, availabled,, availableBy, availableB;, availableB;, availableBs as
inputs, and the availability flags availableFlagConstK, the reference indices refldxL.XConstK,
predietion list utilization flags predFlagl.XConstK, motion model indices motionModelIdeConstK
and cpMvpLXConstK[ cpldx] with X being 0 or 1, K=1.6, cpldx=0.2 as owipufs and
ghildxConstK is set equal to O with K =1..6..

The initial subblock merging candidate list, subblockMergeCandList, is constructed as follows:

i=0

if{ availableFlagSbCol }
subblockMergeCandList[ #+ ] = SbCol

if( availableFlagA && i< MaxNumSubblockMergeCand )
subblockMergeCandLigtf i++]=A

iff availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ #+]=B

iff availableFlagConstl && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ ++ ] = Constl {8-54D)

if{ availableFlagConst? && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const2

if{ availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList] i++ ] = Const3

if availableFlagConstd && i < MaxNumSubblockMergeCand )
subblockMergeCandListf i++ ] = Constd

iff availableFlagConst5 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ 1++ ] = Const5

iff availableFlagConst6 && i< MaxNumSubblockMergeCand )
subblockMergeCandList] +++ ] = Const6
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7. The variable numCurrMergeCand and numOrighergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

8. When numCurrbMergeCand is fess than MaxNumSubblockMergeCand, the following is repeated until
numCurMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZero[1] both
being equal to 0:

—  The reference indices, the prediction list vtilization flags and the motion vectors of zeroCand,, with
m equal to { numCurrMergeCand — numOrigMergeCand ) are derived as follows:

refidxL0ZeroCand, = 0 {(8-550)
predFlagl.0ZeroCand, = 1 (8-551)
cpMvLOZeroCand,f 0 ] =mvZero {8-352)
cpMvEOZeroCand.f 1 ] =mvZero {8-553)
cpMvLOZeroCandyf 2 ] =mvZero {8-554)
refldxL.1ZeroCand,, = ( tile_group type == B)}?0:-1 (8-553)
predFlagl.1ZeroCand,, = { tile_group fype == B)?21:0 {8-556)
cpMvL1ZeroCand,f 0 ] =mvZero {8-557)
cpMvL1ZeroCand.f 1 }=mvZero {8-358)
cpMvL1ZeroCand,f 2 } =mvZero {8-559)
motiomviodelldeZeroCand,, = 1 {8-560)
gbildxZeroCand,, = 0 {8-561)

—  The candidate zeroCandy, with m equal to { numCurrMergeCand — sumOrigMergeCand ) is added at
the end of subblockMergeCandList and numCunrMergeCand is incremented by 1 as follows:

subblockMergeCandList] numCurrMergeCand++ ] = zeroCand, (8-562)
The variables refldxLG, refldxL.1, predFlagLO[ xSbldx J[ ySbldx], predFlagL 1] xSbldx J{ ySbldx ],
mvLOf xSbIdx J[ ySbldx ], mvL1[ xSbIdx ][ ySbidx ], mvCLO[ xSbIdx ]f ¥8bldx ], and

mvCL1[ xSbIdx ][ ySbidx ] with xSbldx = 0_numSbX — 1, ySbldx = 0..numSbY — 1 are derived as follows:

—  If subblockMergeCandList] merge subblock idx{ xCb}[yCb11 is equal to SbCol, the bi-prediction
weight index gbildx is set equal to 0 and the following appties with X being 0 or 1:

rafldxL.X = refldxL.XSbCol (8-563)

—  Forx8bldx = 0_num8bX — 1, ySbldx = 0. numSbY — 1, the following applies:

predFlagl. X[ x8bldx ][ ySbldx | = predFlagL.XSbCol{ xSbldx ]{ ySbldx ] (8-564)
mvLX[ x8bIdx ][ y8bIdx }[ 0 ] = mvLXSbCol[ xSbldx ][ ySbidz J[ 0 ] (8-565}
mvL.X[ xSbldx ][ ¥Sbldx I 1 ] =mvLXSbColl xSbldx If ySbldx ][ 1] (8-566}

—  When predFlagLX[ xSbIdx J[ ySbldx ], is equal to 1, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX[ xSbldx ][ ySbldx ] and refldxL. X as inputs, and
the output being mvCLX[ xSbIdx ]J{ ySbldx }.

— The following  assignment 15 made for x=xCb _xCb+cbWidth—1 and
v =yCb..yCb + cbHeight — 1:

MotionModelldefx [y ] =0 (8-567)

—  Otherwise (subblockMergeCandList] merge subblock idx[ xCb [ yCb 1] is not equal to SbCol), the
following applies with X being 0 or 1:
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— The following assionments are made with N being the candidate at position
merge_subblock idx[ xCb ][ ¥Cb ] in the subblock merging candidate Iist subblockMergeCandList
( ™ = subblockMergeCandList{ merge subblock idx[ xCb[vCb11 )

refldxT.X = refldzLXN (8-568)
predFlagL. X[ O] 0 ] = predFlaglL. XN (8-569)
cpMVEX] 0] = cpMvLXN[ 0] (8-570)
epMVEXI 1] = cpMVLXN[ 1] (8-571)
cpMVLEX[ 2 1= cpMvLXN[ 2 ] (8-572)
aumCpMv = motionModelldxN + 1 (8-573)
gbildx = gbildxN (8-574)

—  For xSbldx = 0._numSbX — 1, ySbldx = 0.numSbY - 1, the following applies:
predFtagl. X[ xSbldx ][ y8bldx ] = predFlagLX[ 0 }{ 0 ] (8-575)

~  When predFlagLX[ 0 J{ 0 ] is equal to 1, the derivation process for motion vector arrays from affine
control point motion vectors as specified in subclause 8.4.4.9 is invoked with the luma coding block
location ( xCb, yCb ), the luma coding block width cbWidth, the luma prediction block height
cbHeight, the number of control point motion vestors numCpMv, the eontrol point motion vectors
epMVLX[ epldx ] with epldx being 0.2, and the number of luma coding subblocks in horizontat
direction numSbX and in vertical direction numSbY as inputs, the luma subblock motion vector array
mvLX[ xSbldx ] ySbIdx ] and the chroma subblock motion vector array mvCLX] xSbldx J[ ySbldx 1
with x8bIdx = ¢_numSbX — 1, ySbldx = 0 ._ numSb¥ — 1 as ouipuis.

— The following assipnment is mads for x=xCb .xCb+cbWidth—1 and
¥ =vCh..yCh + cbHeight — 1:

fotionModellde] x [ v 1 = numCpMyv — 1 (8-576)

Bang 4

8.4.4.3 Derivation process for subblock-based temporal merging candidates
Inputs to this process are:

—  a luma lecation ( XCb, ¥Cb ) of the top-left sample of the current luma coding block relative to the top-left
litnia samiple of the current picture,

—  avariable cbWidth specifying the width of the current coding block in luma samples,
—  avariable cbHeight specifying the height of the current coding block in luma samples.

—  the availability flags availableFlagA,, availableFlagA;, availableFlagBo, and availableFlagB; of the
neighbouring coding vnits,

—  the reference indices refldxL. X Ao, refldxT.X Ay, refldxI XBy, and refldxLXB; of the neighbouring coding unis,

—  the prediction list utilization flags predFlagl XAq, predFlagl XA, predFlagl XBy, and predFlagl. XB; of the
neighbouring coding uaifs,

—  the motion vectors in 1/16 fractional-sample accuracy mvLXAg, mvLXA;, mvLXBy, and mvLXB, of the
neighbouring coding units.

Qutputs of this process are:

—  the availability flag availableFlagSbCol,

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
—  the reference indices refldxE.0SbCol and refldx1.15bCol,

—  the luma motion vectors in 1/16 fractional-sample accuracy mvLOSbColl xSbldx ][ ySbldx] and
mvL1SbCol[ xSbIdx J[ ySbidx ] with xSbidx = 0.numSbX — I, ySbldx =0 .. numSbY — 1,

— the prediction list utilization flags predFlagL0SbColf xSbldx ][ ySbldx ] and
predFlagl.15bColf xSbldx ] ySbldx ] with xSbIdx = 0.numSbX — I, ySbIdx =0 .. oumSby — 1,

—  the bi-prediction weight index gbildxSbCol.
The gbildxSbCol is set equal to O.
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Nhu duge thé hién & Bang 3 v Bang 4 trén day, gbildx c6 thé biéu thi chi s6
trong s6 luong du doan, gbildxSbCol c6 thé biéu thi chi sb trong s6 luong du doan danh
cho g vién hop nhét thoi gian dua trén khéi con (vi du, img vién vecto chuyén dong
theo thoi gian trong danh sach tmg vién hop nhét dua trén khdi con), va trong thu tuc
(8.4.4.3) dé trich xuit Gtng vién hop nhét thoi gian dua trén khéi con, thi gbildxSbCol
¢6 thé dugc trich xuit 12 0. Tic 13, chi s trong s6 cua (g vién vecto chuyén dong theo
thoi gian dua trén khdi con c6 thé dugc trich xuit 12 0.

Theo cach khac, thong tin chi s6 trong sb trén trung binh duoc 14y trong sb ctia
cac ing vién vecto chuyén dong theo thoi gian dua trén khdi con c6 thé duoc trich xuét
dua trén thong tin chi s6 trong s6 trén khéi trung tdm theo thoi gian. Vi du, khéi trung
tdm theo thoi gian co thé chi thi khdi con hodc miu dugc dit tai tAm cia khéi cing vi
tri hodc khdi cling vi tri, va cu thé 13, c6 thé chi thi khdi con dugc dit tai ddy phai cua
bdn khéi con hodc méiu trung tAm cla khdi cung vi tri hodc mau. Vi du, trong trudng
hop nay, thi thu tuc dé trich xuit vecto chuyén dong va chi sb tham chiéu trong ché do
hop nhét khéi con, thu tuc dé trich xuét ing vién hop nhat thoi gian dya trén khéi con,
va thu tuc dé trich xuit thong tin chuyén dong co s& cho viéc hop nhét thoi gian dua
trén khéi con, 12 ¢6 thé dugc thé hién & Bang 5, Bang 6, va Bang 7.

Bang 5
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8.4.4.2 Derivation process for motion vectors and reference indices in subblock merge mode
Inputs fo this process are:

—  aluma location { xCb, yCb } of the fop-lefi sample of the current luma coding block relative to the top-
left luma sample of the current picture,

—  two variables cbWidth and cbHeight specifying the width and the height of the luma ceding block.
Cutputs of this process are:

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
—  the reference indices refldxL0 and refldxT1,

—~ the  prediction  list  utilization flag  amays  predFlagLO[ xSbidx JfySbidx]  and
predFlagl 1] xSbldx ]J{ ySbldx ],

—  the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvLOf xSbIdx [ ySbldx ] and
mvL1{ xSbldx Jf ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0.nem8bY¥ — 1,

—  the chroma subblock motion vector arrays in 1/32 fractional-sample acouracy mvCLO{ xSbldx J{ ySblIdx ]
and mvCL1{ xSbidx ][ ySbidx ] with xSbldx = 0.num8bX — 1, ySbldx = 0_numSbY — 1,

—  the bi-prediction weight index gbildx.

The variables numSbX, numSbY and the subblock merging candidate list, subblockMergeCandList are derived
by the following ordered steps:

1. 'When sps_sbtmvp enabled flag is equalto 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding units as specified i
clause 8423 is invoked with the luma coding block location { xCb, yCb ), the luma coding
block width cbWidfh, the luma coding block height cbHeight and the luma coding block width
as inputs, and the output being the availability flags availableFlagAe, availableFlagh,,
availableFlagBo, availableFlagB, and availableFlagB», the reference indices refldxT.XAp,
refldxLXA;, refldxLXBg, refldxLXB; and refldxL.XBs, the prediction list wtilization flags
predFlagl. XAy, predFlaglXA,;, predFlagLXBy, predFlagl.XB, and predFlagLXB., and the
motion vectors myvLXAg, mvLXA;, mvLXBy, mvLXB; and mvLXB;, with X bemng 0 or 1.

— The derivation process for subblock-based temporal merging candidates as spectfied m
clause 8.4.4.3 is invoked with the fuma location { xCb, yCb ), the luma coding block width
cbWidth, the luma coding block height cbHeight , the availability flags availableFlagAy,
availableFlagA;, availableFlagBp, availableFlagB,, the reference indices refldxL.X Ay,
refldxLXA;, refidxLXBg, refldxLXB;, the prediction list ntilization flags predFlagl.XAs,
predFlagL.XA;, predFlagl. XBg, predFlagl.XB; and the motion vectors mvLXAq, mvLXAj,
mvLXBy, mvLXB as inputs and the output being the availability flag availableFlagSbCol, the
bi-prediction weight index gbildxSbCol, the number of luma coding subblocks in horizonfal
direction nemSbX and in vertical direction numSbY, the reference indices refldxI.XSbCol, the
luma motion vectors mvLXSbCol[ xSbldx ][ ySbldx ] and the prediction list utilization flags
predFlagl. XSbCol[ xSbldx ]{ ySbldx ] with x8bldx =0 numShX — 1,
ySbldx =0 . numSbY — 1 and X being 0 or L.

2. When sps affine enabled flag is equal to 1, the sample locations (xINbAg, yNbAg),
(xNbA;, yNbA; ), (xNbA;, yNbAy), (xNbBo, yNbBy), (xNbBi, yNbB;), (xINbBj yNbB;),
( xINbB3, yNbB3 ), and the variables numSbX and numSbY are derived as follows:

( XAgq, YA ) ={xChb — 1, yCb + cbHeight } (8-536)
{xA), vA; ) =(xCb—1, yCb + cbHeight — 1) (8-537)
(%A, vA2 )={xCb—1,yCb) {8-538)
{%Bo. yBo ) = (XCb + cbWidth , yCb—1) (8-539)
{xBy, yB1 }=(xCb + cbWidth— I, yCb— 1) (8-540)
(xB3,¥B2)=(xCb—-1,yCb—1) (8-541)
(xBs, vBs ) =(xCh, yCb— 1) (8-542)
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numSbX = cbWidth >> 2 (8-543)
numShY = cbHeight >> 2 (8-544)

3. When sps_affine enabled flag is equal to 1, the variable availableFlagA is set equal to FALSE and
the following applies for { xINbAy, YNbA; } from ( =NbAg, YNDAg ) to { xNbA1, yNbA; )

— The availability derivation process for a block as specified in clavse 64X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
{ xCurr, yCurr ) set equal to { xCb, yCb ) and the neighbouring luma location { ENbAg, NbAL)
as inputs, and the output is assigned to the block availability flag availableAs.

—  When availableA;, is equal to TRUE and MotionMoadelIde] xNbAy ][ yYNbAy ] is greater than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagA is set equal to TRUE, motionModelldcA is set equal to
MotionModellde] xNbAy [ yNbAL . ( xNb, yNb } i set equal to
( CbPosX[ xNbA, ][ yNbAx ], CbPosY[ xNbA; [ yNbAx]), nbW 15 set equal fo
CbWidthf xNbAy J[ ¥NbAy ], nbH is set equal to CbHeight] xNbA, ][ yNbA; |, mumCpMv
is set equal to MotionModellde[ xNbAy J[ yNbAL]1+ 1, and gbildxA 1s sef equal to
Gbifdx[ xNbAy 1] vNbAy L

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlagL.X[ xNbA; ][ yNbAy ] is equal to 1, the derivation process for luma affine
control point motion vectors from a neighbouring block as specified in clause 8.4.4.5 1s
invoked with the luma coding block location ( xCb, yCb ), the luma coding block width
and height {cbWidth, cbHeight), the neighbouring luma coding block location
( =Nb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMv as inpuf, the control point metion
vector predicter candidates cpMvLXA[ cpldx] with cpldx=0 . numCpMv—1 as
output.

— The following assignments are made:
predFlagL. XA = PredFlagL.X[ xNba; ][ yNbAx] {8-545)
refldxL.XA = RefldxLX[ xNbAk ][ yNbAk } (8-546)

4. When sps_affine_enabled_flag is equal to 1, the variable availableFlagB is set equal to FALSE and
the following applies for ( xNbB;y, yiNbBy ) from ( xNbBo, ¥NbBy ) to { xNbB,, yNbB; %

— The availability derivation process for a block as specified in clause 64.X [Ed. (BB):
Neighbouring blocks availability checking process thd] is invoked with the current luma location
(%Curr, yCurr ) set equal to { xCb, yCb ) and the neighbouring lama location ( xNbBy, yNbBy )
as inputs, and the output is assigned to the block availability flag availableB.

—  When availableBy is equal to TRUE and MotionModefTde] xNbB;, J[ yNbBy ] is greater than 0
and availableFlagP is equal to FALSE, the following applies:

—  The variable availableFlagB is set equal to TRUE, motionMedelldcB is set equal to
MetionModellde] xXNbBy ] yNbBz ], { xNb, yNb) is set equal to
( CbPosX[ xNbAB ][ yNbBy ], CbPosY[ xNbB; J[ yNbB: 1), nbW is set equal to
CbWidth[ xXNbBy. ][ yNbB: ], nbH is set equal to CbHeight] xNbBy ][ yNbBy ], numCpMv
is set equal to MotionModelldc] xNbBy ][ yNbBx ] +1, and gbildxB is set equal to
Gbildx[ xNbBy Jf yNbBy |.

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlagLX{ xNbB: ][ yNbBy ] is equal to TRUE, the derivation process for luma
affine control point metion vectors from a neighbouring block as specified in clause
8.4.45 is invoked with the luma coding block location { xCb, yCb), the luma ceding
block width and height (cbWidth, cbHeight), the neighbouring luma coding block location
{ xb, yNb ), the neighbouring fuma coding block width and height (nbW, nbH), and the
number of contrel point mofion vectors numCpMy as input, the control point motion
vector predictor candidates cpMvLXB] cpldx | with cpldx = 0 .. numCpMy — 1 as output.

— The following assignments are made:
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predFlagl. XB = PredFlagL.X{ xNbBy. }] yNbB: ] (8-547)
1efIdxL.XB = RefldxL.X[ xNbB; }] YNbLB; ] {8-548)

When sps_affine_enabled flag is equal to 1, the derivation process for constructed affine control point
motion vector merging candidates as specified in clause 8.4.4.6 is invoked with the luma coding bloek
location { xCb, yCb ), the luma coding block width and height (cbWidth, cbHeight), the availability
flags availableAq, availableAy, availableAs, availableBy, avatlableB), availableBs, availableB; as
inputs, and the availability flags availableFlagConstK, the reference indices refldxLXConstK,
prediction list utilization flags predFlagLXConstK, motion model indices motionModelldcConstK
and cpMvpLXConstK[ cpldx ] with X being 0 or I, K=1.6, cpldx=0.2 as oufputs and
obildxConstK is set equal ic O with K = 1..6..

The initial subblock merging candidate list, subblockMergeCandList, is constructed as follows:

i=0

if( availableFlagSbCol )
subblockMergeCandList] #+ ] = SbCol

if( availableFlagA && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ ++ ] = A

if{ availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList +++ ] =B

if{ availableFlagConstl && i < MaxNumSebblockMergeCand )
subblockMergeCandList[ 1++ ] = Constl {8-549)

if{ availableFlagConst2 && i < MaxNumSubblockMergeCand )
subblockMergeCandList] +++ ] = Const2

if( availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ +++ ] = Const3

if( availableFlagConst4 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const4

if( availableFlagConsts && i < MaxNumSubblockMergeCand )}
subblockMergeCandList] i++ ] = Consts

if{ availableFlapConst6 && i < MaxNumSubblockMergeCand )
subblockMergeCandList] #+ ] = Consté

The variable numCuriMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

When numCurrMergeCand is less than MaxNumSubblockMergeCand, the following is repeated until
numCurrMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZerof1] both
being equal to 02

The reference indices, the prediction list utilization flags and the motion vectors of zeroCand., with
m equal fo ( numCurrMergeCand — numOrigMergeCand } are derived as follows:

refldx1.0ZeroCand,, = 0 (8-550)
predFlagl.0ZeroCand, = 1 {8-551)
cpMvL0ZeroCand.| 0 = mvZero {8-552})
cpMvL0ZeroCand,[ 1 }=mvZero {8-553)
epMvLO0ZeroCandy| 2 } = mvZero {8-354)
refldx.1ZeroCand,, = (tile group type == B)?70:-1 {8-555)
predFlagl.1ZeroCand,, = (tile_group_type == B)?1:0 (8-556)
cpMvL1ZeroCandg] 0 } = mvZero {8-557)
cpMvL1ZeroCand,[ 1 } = mvZero {8-558)
cpMvL1ZeroCandy[ 2 1= mvZero {8-559)
motionModelldecZeroCandy, = 1 {8-360)
ghildxZeroCand, =0 {8-561)
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—  The candidate zeroCand,, with m equal to ( aumCurrMergeCand — numOrighdergeCand ) is added at
the end of subblockMergeCandList and numCurtMergeCand is incremented by 1 as follows:

subblockMergeCandList] numCurtMergeCand++]= zeroCand, {8-562)
The variables teffdxL0, refldxLi, predFlagl0] xSbidx ][ ySbldx], predFlagL1] xSbidx ][ y8bldx ],
mvLOf xSbldx J[ ¥Sbidx ], mvL1[ xSbldx ]{ ySbldx ], mvCLO[ xSbldx ])f ySbldx ], amd

mvCL1{ xSbldx ][ ySbIdx ] with xSbldx = 0..numSbX — 1, ySbldx = 0_mumSbY — 1 are derived as follows:

—  If subblockMergeCandList] merge subblock idx[ xCb J{ yCb]] is equal to SbCol, the bi-prediction
weight index gbildx is set equal to G and the following applies with X being 0 or 1:

refldxL.X = refldxL.XSbCol {8-563)

~  For x8bldx = 0_namSbX — 1, y8bldx = 0_numSb¥ — 1, the following applies:

predFlagL. X} xSbidx J[ ySbldz ] = predFlagLXSbCol[ xSbldx ][ ¥Sbldx | (8-564)
mvLX[ xSbIdx ][ ySbldx ][ 0 ] = mvLXSbCol] xSbldx Jf y8bIdx ][ 0 ] {8-565)
mvLX[ xSbldx I[ ySbldx ][ 1 ] = mvLXSbCol[ xSbldx Jf y8bidx J{ 1 ] {8-566)

—  When predFlagE.X] xSbldx ][ ySbidx ], is equal to 1, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX] xSbIdx ][ vSbldx ] and refldxI.X as inputs, and
the output being mvCLX[ xSbldx ][ vSbldx L

— The following  assignment is  made for  x=xCb.xCb+cbWidth—1 and
¥ =yCb.yCb + cbHeight — 1:
MotionModellde]f x [y ]=0 (8-567}

—  Otherwise (subblockMergeCandList] merge subblock _idx{ xCb J[ yCb]] is not equal fo SbCol), the
following applies with X being 0 or 1-

— The following assipnments are made with N being the candidate at position
merge_subblock_idx[ xCb 1{ yCb ] in the subblock merging candidate list subblockMergeCandEist
{ N = subblockMergeCandList] merpe subblock idx[xCb { yCb11):

refldxL.X = refldxLXN {8-568)
predFlagLX] O] 0 1= predFlagEXN (8-569)
cpMvLX] ¢ ] = cpMvLXN[ 0] (8-570)
cpMvLX] 1 ]= cpMvLXN[ 1] (8-571)
cpMVLX] 2 ] = cpMvLXN[ 2] (8-572)
aumCpMv = motionModeHdxN + 1 (8-573)
gbildx = gbildxN {(8-574)
—  For x8bldx = 0_numSbX — 1, ySbIdx = 0_numSb¥ — 1, the following applies:
predFlagLX] xSbldx ][ ySbldx ] = predFlagLX[ 0 }{ 0 ] {8-575)

—  When predFlagLX[ 0 ][ 0 ] is equal to 1, the derivation process for motion vector arrays from affine
control point motion vectors as specified in subclause 8.4.4.9 is invoked with the fuma coding block
location ( xCb, yCb), the luma coding block width cbWidth, the luma prediction block height
cbHeight, the number of control point motion vectors numCpMev, the control point motion vectors
epMvLX] cpldx ] with cpldx being 0.2, and the number of luma ceding subblocks in horizontal
direction numSbX and in vertical direction numSb¥ as inputs, the luma subblock motion vector array
mvLX][ xSbldx ][ ySbldx ] and the chroma subbloek motion vector array mvCLX] xSbldx H vSbldx ]
with xSbldx = 0. numSbX — 1, ySbldx = 0 .. numSb¥ — 1 as outpuis.

- The following assignment is made for x=%Ch .xCb + cbWidth— 1 and
¥ = vCb.yCb + cbHeight — 1:

MotionModelldef x [[ v ] = numCpMy — 1 (8-576)

Bang 6
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8.4.4.3 Derivation process for subblock-based temporal merging candidates

Inputs to this process are:

a luma location ( XCb, ¥Cb ) of the top-left sample of the current luma coding block relative to the top-left
Iuma sample of the current picture,

a variable cbWidth specifying the width of the current coding block in luma samples,
a variable cbHeight specifying the height of the current coding block in uma samples.

the availability flags availableFlaghy, availableFlagA;, availableFlagBo, and availableFlagB of the
neighbouring coding units,

the reference indices refIdxT. XAq, refIdxL XA, refldx] XBo, and refldx] XB; of the neighbouring coding units,

the prediction list utilization flags predFlagl XA, predFlagLXAj, predFlagl XBo, and predFlaglXB, of the
neighbouring ceding units,

the motion vectors in 1/16 fractional-sample accuracy mvIXAg, mvLXA;, mvLXBo, and mvIXB; of the
neighbouring ceding unifs.

Qutputs of this process are:

the availability flag availableFlagSbCol,
fhe number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
the reference indices refldxT.0SbCol and refldx1.18bCol,

the luma motion vectors in 1/16 fractional-sample accuracy mvL0SbCol[ xSbldx ][ ySbidx] and
mvL1SbColf xSbldx ][ ySbldx ] with xSbIdx = 0..mumSbX — 1, ySbldx = 0 .. numSbY — 1,

the prediction list utilization flags predFlagl.0SbColf xSbldx ][ ySbldx | and
predFlagL1SbCol[ xSbIdx ][ ySbldx | with xSbldx = 0..numSbhX — 1, ySbIdx =0 .. numSbY — 1,

the bi-prediction weight index gbildxSbCol.

The availability flag availableFlagSbCol is derived as follows.

If one or more of the following conditions is true, availableFlag8bCol is set equal to 0.
~  tile group temporal mvp enable flap is equalto 0.

sps_sbtmvp flag is equalto 0.

—  cbhWidth is less than 8.

—  cbHeight is less than §.

Otherwise, the following ordered steps apply:

1. The location { xCth, yCtb ) of the fop-left sample of the Juma coding tree block that contains the
current coding block and the location { xCtr, yCtr ) of the below-right center sample of the current
tuma coding block are derived as follows:

xCtb = (xCb >> CtuLog28ize) << CtuLog2Size (8-577)
yCtb =(yCb >> CiuLog2Size ) << Ctulog2Size (8-578)
xCir =xCb + (cbWidth/ 2) (8-579)
yCir = yCb + ( cbHeight /2 ) (8-580)

2. The luma location { xColCtrCh, yColCirCh ) is set equal to the top-left sample of the collocated luma
coding block covering the location given by ( xCtr, yCir ) inside ColPic relative to the top-left luma
sample of the collocated picture specified bv ColPic.
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3. The derivation process for subblock-based temporal merging base motion data as specified in
clause 8.4.4 4 is invoked with the location ( xCtb, yCib ), the location (xColCtrCh, yColCtrCh ),
the availability flags availableFlagA,, availableFlagA,, availableFlagBo and availableFlagB,, and
the prediction list utilization flags predFlagLXA;, predFlagLXA;, predFlaglXB; and
predFlagLXB,, and the reference indices reffdxt XA, refldxI. XA, refldx1.XBg and refldxI.XB,
and the motion vectors mvLXAq mvLXA;, mvLXB, and mvLXB), with X being 0 and 1 as nputs
and the motion vectors ct:MvELX, the prediction list utilization flags ctrPredFlagl.X and the reference
indices ctrRefldxLX of the collocated block, with X being 0 and 1, the bi-prediction weight index
obildxSbCol, and the temporal motion vector tempMV as cutputs.

4. The variable availableFlagSbCol is derived as follows:
— Ifboth ctrPredFlagL.0 and ctrPredFlagL1 are equal to 0, availableFlagSbCol is set equal to 0.
— Otherwise, availableFlagSbCol is set equal to 1.
‘When availableFlagSbCol is equal to 1, the following applies:
—  The variables numShX, numSbY, sbWidth, sbHeight and refldxL.XSbCol are derived as follows:

numShX = cbWidth >3 {8-581)
num8SbY = cbHeight >>3 {8-582)
sbWidth = cbWidth / numSbX {8-583)
sbHeight = cbHeight/ numSbY {8-584)
refldxT.XSbCol = 0 {8-58%)

—  For x8bldz = 0. numSbX — 1 and ySbldx =0 .. numSbY — 1, the motion vectors
mvELX8bCol[ xSbidx J[ ySbldx ] and prediction list utilization flags
predFlagl. X8bCol[ xSbldx [{ ySbldx ] are derived as follows:
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—  The tuma location ( xSb, ySb ) specifying the top-left sample of the current coding subblock relative to
the top-left fuma sample of the cuirent picture is derived as follows:

x8b = =Cb + x8bIdx * sbWidth (8-586)

¥Sb

I

yCb + ySbldx * sbHeight (8-587)

—  The location ( xCol®b, yColSb ) of the collocated subblock inside ColPic is derived as follows.

xColSb = Clip3( xCtb,
Min( CurPicWidthInSamplesY — 1, xCth + (1 << CtbLog2Size¥ )+3), (8-588)
xSb + ( tempBIv{0] >> 4))

yColSb = Clip3{ yCtb,
Min( CurPicHeightinSamplesY — 1, yCib+ (1 << CtbLog28SizeY ) —1), (8-589)
¥5b + ( temapMv{l] >> 4))

—  The variable currCb specifies the luma coding block covering the current coding subblock inside the
current picture.

— The variable colCb specifies the luma coding block covering the modified location given by
({ xCol8b >> 3 ) == 3, (yCol8b >> 3 ) << 3 ) inside the ColPic.

—  The luma location { xColCb, yColCb ) is set equat to the top-left sample of the collocated luma coding
block specified by colCb relative to the top-teft luma sample of the collocated picture specified by
ColPic.

—  The desivation proeess for collocated motion vectors as specified in clause 8.4.2.12 is invoked with
currCh, colCb, ( xColCb, yColCb }, refIdxL0 set equal to 0 and sbFlag set equal to 1 as inputs and the
output being assigned to the motion vector of the subblock mvLOSbCol[ xSbldx J{ ySbidx ] and
availableFlaglL0SbCol.

—  The derfvation process for collocated motion vectors as specified in clause 8.4.2.12 is invoked with
currCh, colCh, ( xColCb, yColCh }, refldxL1 set equal to 0 and sbFlag set equal to 1 as inputs and the
output being assigned to the motion vector of the subblock mvL1SbCol[ xSbldx ][ ySbidx] and

availableFlagl 1SbCol.
—  When availableFlagL.0SbCol and availableFlagL.1SbCol are both equal to 0, the following applies for X
being 0 and 1:
mvLXSbCol[ xSbldx ][ ySbidx ] = ctrMvLX (8-590)
predFlagl. X3bCol[ x8bIdx ][ ySbldx ] = ctrPredFlagl. X (8-591)
Bang 7
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8.4.4.4 Derivation process for subblockbased temporal merging base motion data
Tnputs to this process are:

—  the location ( xCth, yCth ) of the top-left sample of the luma coding tree block that contains the current coding
block.

—  the location { xColCtrCh, yColCtrCh ) of the top-left sample of the collocated luma coding black that covers
the below-right center sample.

— the availability flags availableFlagAy, availableFlagh,; availableFlagB,. and availableFlagB, of the
neighbouring coding units,

—  the reference indices refldxL XAy, refldxL. XA, refldxLXBq, and refldx.XB; of the neighbouring coding uaits,

—  the prediction list utilization flags predFlagl. XAy, predFlagLXA,, predFlagl.XBo, and predblaglXB; of the
naeighbourning coding units,

—  the motion vectors in 1/16 fractional-sample accuracy mvLXA,; mvLXA; mvLXB, and mvLXB; of the
neighbouring coding units.

Outputs of this process are:

—  the motion vectors cttMvi0 and ctrMvL1,

—  the prediction list utilization flags etrPredFlagl0 and ctrPredFlagl.1,
—  the reference indices ctrRefTdxL( and ctrRefldxL1,

—  the temporal motion vector tempMV,

—  the bi-prediction weight index gbildxSbCol

The variable tempMy is set as follows:

tempM] 0] =0 (8-592)

tempMv 1]1=10 (8-593)
The variable currPic specifies the current picture.
The variable availableFlaglN is set equal to FALSE, and the following apphes:
—  When availableFlag, is equal to 1, the following applies:
—  availableFlaglN is set equal to TRUE,

—  refldxLX0V is set equal to refldxL XA, and mvLXN is set equal to mvEXA,, for X being replaced by 0 and
1

—  When availableFlag! is equal to FALSE and availableFlagLB; is equal to 1, the following applies:
—  availableFlagl¥ is set equal to TRUE,
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—  refldxLXN is set aqual to refldxl.XB; and mvL XN is set equal to mvL.XBg, for X being replaced by
Oand 1.

—  When availableFlag is equal to FALSE and availableFlagBy s equal to 1, the following applies:
—  availableFlagH is set egual to TRUE.

—  refldxLXN is set equal to refIdxL.XB; and mvL XN is set equal to mvLXB;, for X being replaced by
Oand 1.

—  When availableFlag¥ is equal to FALSE and availableFlagAqis equal fo 1, the following applies:
—  availableFlagN is set equal to TRUE.

—  refldxL.XN is set equal to refIdxL.XA; and mvLXN is set equal to mvLXA,, for X being replaced by
Oand 1.

When availableFlagN is equal to TRUE, the following applies:

—  If all of the following condifions are true, tempMYV is set equal fo mvL1N:
—  predFlagLiN is equalto I,
—  DiffPicOrderCnt(ColPic, RefPicList1frefldxT 1N} is equal fo 0,

—  DiffPicOrderCnt(aPie, currPic) is less than or equal to 0 for every picture aPic in every reference
picture list of the current tile group,

— tile proup_type is equal to B,
—  collocated from 10_flag is equal to 0.
—  Otherwise if all of the following conditions are true, tempMV is set equal to mvLON:
—  predFlagLON is equal to 1,
—  DiffPicOrdesCnt(ColPic, RefPicListOfrefIdxL.ON]) is equal fo 0.

The location ( xColCb, yCoICb ) of the collocated block inside ColPic is derived as follows.

xColCb = Clip3({ xCib,

Min{ CurPicWidthinSamplesY — 1, xCtb + { 1 << CtbLog28izeY ) + 3 },(8-59
4)

XColCirCh + ( tempMv[0] >> 4))

yColCb = Clip3( yCtb,

Min{ CurPicHeightInSamplesY — 1, yCtb + (1 << CtbLog28izeY )—1), (8-5
95)

yColCtrCh + ( tempMv[1] >> 4))

The array colPredMode is set equal to the prediction mode array CuPredMode of the collocated picture
specified by ColPic.

The motion vectors ctfMVL0 and ctrdvL1, the prediction list utilization flags cfrPredFlagl0 and
ctrPredFlagl 1, and the reference indices ctrRefldxL.0 and ctrRefldxL1 are derived as follows:

—  If colPredMode[xColCb]{yColCb] is equal to MODE INTER, the following applies:

The variable currCh specifies the luma coding block covering ( xCtrCb yCirCb ) inside the current
picture.

I

—  The variable colCb specifies the luma coding block covering the modified location given by
({ xColCh >> 3 )<< 3, { yColCb >> 3 ) =< 3 } inside the ColPie.

—  The luma location { xColCb, yColCb } is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left luma sample of the collocated picture
specified by ColPic.

—  The gbildxSbCol is set equal to gbifdxcolChb.

60

60/119



52208 61/119

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currCh, eolCh, {xColCb, yColCh), centerRefldxL0, and sbFlag set equal to 1 as inputs and the
output being assigned to ctrMvLO and ctrPredFlagl.0.

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currChb, colCh, (xColCh, yColCbh), centerRefldxL1, and sbFlag set squal to 1 as mputs and the
output being assigned to ctrMvL1 and ctrPredFlagl.1.

—  Otherwise, the following applies:
ctrPredFlagl0 =0 (8-596)

ctrPredFlagll =0 (8-397)

Nhu duoc thé hién trén Bang 5, Bang 6, va Bang 7, gbildx c6 thé biéu thi chi
s6 trong s6 ludng du doan, va gbildxSbCol c6 thé biéu thi chi s6 trong s6 ludng du doan
danh cho tmg vién hop nhéit thoi gian dya trén khdi con (vi du, ing vién vecto chuyén
dong theo thoi gian trong danh sach ng vién hop nhét dya trén khéi con).<0} Trong
thi tuc (8.4.4.4) dé trich xut thong tin chuyén dong co s& trén viéc hop nhét thoi gian
dua trén khdi con, thi gbildxSbCol c6 thé duoc trich xuét dudi dang gbildxcolCb. Ttrc
1, chi sd trong s cua ting vién vecto chuyén dong theo thoi gian dua trén khéi con c6
thé duoc trich xuét dudi dang chi sb trong s6 cua khdi trung tAm theo thoi gian. Vi duy,
khdi trung tadm theo thoi gian co thé chi thi khdi con hodc mau duoc dit tai tAm ciia Kkhoi
cung vi tri hodc khdi cung vi tri, va cu thé 13, ¢6 thé chi thi khdi con duge dat tai day
phai ctia bn khéi con hodc mAu trung tAm ciia khéi ciing vi trf hodc mau.

Theo cach khac, thong tin chi s6 trong s6 trén trung binh duoc 14y trong sb cia
céc (mg vién vecto chuyén dong theo thoi gian dua trén khdi con c6 thé duoc trich xuat
dua trén thong tin chi s6 trong sb theo cac don vi la mdi khdi con, va co thé dugc trich
xudt dua trén thong tin chi sb trong sd trén khéi trung tAm theo thoi gian khi khéi con
khong kha dung. Vi du, khéi trung tAm theo thoi gian c6 thé chi thi khéi con hodc mau
duoc dit tai tim cia khéi ciing vi tri hodc khéi cing vi tri, va cu thé 13, ¢6 thé chi thi
khdi con dugc dat tai ddy phai cla bdn khdi con hosc mau trung tim cia khéi cling vi
tri hodc mau. Vi du, trong truong hop nay, thi thi tuc @8 trich xuét vecto chuyén dong
va chi s6 tham chiéu trong ché do hop nhit khéi con, thu tuc dé trich xuét tng vién hop

nhét thoi gian dua trén khdi con, va thi tuc dé trich xuét thong tin chuyén dong co s&
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cho viée hop nhat thoi gian dya trén khéi con, 12 ¢6 thé dugc thé hién & Bang 8, Bang
9, va Bang 10.
Bang 8

8.4.4.2 Derivation process for motion vectors and reference indices in subblock merge mode
Inputs to this process are:

—  aluma location { xCh, yCh ) of the top-left sample of the current luma coding block relative to the top-
left tuma sample of the current pictore,

—  two variables cbWidth and cbHeight specifying the width and the height of the luma coding block.
Outputs of this process are:

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
—  the reference indices refldxL.0 and refIdxL1,

— the  prediction list  utilization  flag  arrays  predFlagLO[xSbldx }[ ySbldx]  and
predFlagL1] xSbldx ] ySbldx ],

—  the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvLO[ xSbldx J[ ySbldx |} and
ravL1[ xSbidx Jf ySbldx ] with xSblds = 0..oumSbX — 1, ySbldx = 0_numSb¥ — 1,

~  the chroma subbiock motion vector arrays in 1/32 fractional-sample accuracy mvCLO[ xSbldx ]f ySbidx ]
and mvCL1[ xSbldx }[ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0_nemSb¥Y — 1,

—  the bi-prediction weight index gbildx.

Thevariables tumSbX, numSbY and the subblock merging candidate list, subblockMergeCandList are derived
by the following ordered steps:

1. When sps_sbimvp_enabled flag is equal to 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding uaits as specified in
clause 8.4.23 is invoked with the luma coding block location (xCb, yCb ), the luma coding
block width cbWidth, the luma coding block height cbHeight and the luma coding block width
as inputs, and the output being the availability flags availableFlaghs, availableFlagA;,
availableFlagBj, availableFlagB; and availableFlagB), the reference indices refldxL. XAy,
refldxL.XA,;, refldxL.XBy, refldxL.XB; and refldxL.XB,, the prediction list uhilization flags
predFlagLXA,, predFlagLXA;, predFlagLXBo, predFlagl.XB, and predFlagLXB», and the
motion vectors mvLX Ay, mvLXA;, mvLXB, mvLXB; and mvLXRB,, with X being 0 or 1.

— The derivation process for subblock-based temporal merging candidates as specified in
clause 8.4.4.3 is invoked with the luma location (xCh, yCb), the luma coding block width
cbWidth, the luma eoding block height cbHeight , the availability flags availableFlagA,,
availableFlagA;, availableFlagBo, availableFlagB;, the reference indices refldxLXAy,
refldXLXA,, refldxLXB,, refldx].XB;, the prediction list utilization flaps predFlagl.XAq,
predFlagLXA;, predFlagl. XBo, predFlagLXB; and the motion vectors mvLXA,, mvLXA;,
mvLXB,, mvLXB, as inputs and the output being the availability flag availableFlagSbCol, the
number of luma coding subblocks in horizontal direction numSbX and in vertical direction
mumSbY, the reference indices refldxLXSbCol, the bi-prediction weight index
gbildxSbColf xSbIdx ][ ySbldx ], the lsma motion vectors mvLXSbCol[ xSbidx I ySbldx ] and
the prediction list utilization flags predFlaglL.XSbColf x8bidx ][ ySbldx] with
%x8bldx = 0. aumSbX — 1, ySbldx = 0 .. numSbY — 1 and X being 0 or 1.

2. When sps affine enabled flag is equal to 1, the sample locations (xNbAy, yNbDAg),

( XNbA;, yNbA;), (xXNbAj, yNbA;), (xNbBg yNbBe), ( xXNbB;, yNbB; ), (xNbB:, yNbBz),
( xXNbB3, YNDB3 ), and the variables numSbX and numSbY are derived as follows:

( XAp, yAg ) = (XCb — 1, yCb + cbHeight ) (8-536)
(%A1, yA1) = (XCb — 1, yCb + cbHeight — 1) (8-537)
( XAy, yAz)=(x%Cb—-1,yCb) (8-538)
(xBe, ¥Bo ) = (xCb + cbWidth , yCb — 1) (8-539)
(xB1, yB1) = (XCb + cbWidth — 1, yCb — 1) (8-540)
(xB;, yB2)=(xCb-1,yCb—-1) (8-541)
(xBs, yB3 )= (xCb, yCb—1) (8-542)
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numSbX = cbWidth >> 2 (8-543)
numSbY = cbHeight => 2 (8-544%

When sps_affine_enabled_flag is equal to 1, the variable availableFlagA is set equal to FALSE and
fhe following applies for ( xNbAy, ¥NbA; ) from { xNbAy, yNbAy ) to (xNbA;, YNbA; ):

— The availability derivation process for a block as specified in clause 64X [Ed. (BB
Neighbouring blocks availability checking process tbd] is invoked with the cuirent luma location
{ xCusr, yCusr ) set equal fo (XCb, yCb } and the neighbouring tuma location { xNbAx, yNbAL )
as inputs, and the output is assigned to the block availability flag availableAy.

—  When availableAy is equal to TRUE and MotionMedellde[ xNbAy ][ yNbAy ] is greafer than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagA is set equal to TRUE, motionModelldcA is set equal to
MotionModellde[ xNbAg 1f yNbAL T, {xNb, yNb} 13 set equal to
( CbPosX[ xNbA, |[ YNbAL ], CbPosY[xNbA. ]l yINbAL]), nbW is set equal to
CbWidth] xNbA, I[ yNbAy ], nbH is set equal to CbHeight] xNbAy J[ yNbA |, numCpMy
is set equal to MotionModelIde[ xNbAy J[ yNbA, 1+ 1, and gbildxA is set equal to
Gbildx[ xINbAy ][ vNbA: |-

—  Por X being replaced by either 0 or 1, the foowing applies:

— When PredFlagL X[ xNbA; ][ yNbAy ] is equat to 1, the derivation process for luma affine
control point motion vectors from a neighbouring block as specified in clause 8.4.4.5 s
invoked with the luma coding block location ( xCb, yCb ), the luma coding block width
and height (cbWidth, cbHeight), the neighbouring luma coding block location
{ XNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMy as input, the control point motion
vector predictor candidates cpMvLXA[ cpldx] with cpldx =0 . aumCpMv -1 as

output.
— The following assignments are made:
predFlagl XA = PredFlagL.X[ xNbAg ]J{ yNbA: ] (8-545)
refldxLXA = Refld<L.X[ xNbAk I[ yNbAk ] (8-546)

When sps_affine_enabled_flag is equal to 1, the variable availableFlagB is set equal to FALSE and
the following applies for { XNbBy, yNbBy } from ( xNbBg, YNbBg ) to ( xNbB,, YNbB: )

— The availability derivation process for a block as specified in clause 6.4.X fBEd. (BB):
Neighbouring blocks availability checking process tbd} is invoked with the current luma location
{ xCurr, yCurr ) set equal to { xCb, yCb ) and the neighbouring fuma location { XNbBy, yNbBy )
as inpute, and the output is assigned to the block availability flag availableBy.

—  “When availableBy is equal to TRUE and MotionModelldo[ xNbBy ][ yNbB: ] is greater than 0
and availableFlagR is equal to FALSE, the following applies:

—  The variable availableFlagB is set equal to TRUE, motionModelldcB is set equal to
MotionModelldc] xNbB: I[ yNbB: ], {xNb, yNb ) is sat equal to
{ CbPosX[ xNbAB J[ yNbB: ], CbPosY]xNbBy J[¥NbBr]), nbW is set equal to
CbWidth] xINbBy J[ yNbBy. ], nbH is set equal to CbHeight] xNbBy ][ yNDBx |, numCpMv
is set equal to MotionModeildef xNbBy J[ yNbBx ]+ 1, and gbildzB is set aqual to
Ghildz[ xNbBy ][ yNbBy 1

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlagL. X[ xNbB;, J[ yNbB: ] is equal to TRUE, the derivation process for luma
affine control point motion vectors from a neighbouring block as specified in clause
8445 is invoked with the luma coding block location { xCh, yCb ), the luma coding
block width and height (cbWidth, cbHeight), the neighbouring luma coding block location
( xNb, yNb ), the neighbouring luma coding block width and height (nbW. nbH), and the
number of control point motion vectors aumCpMv as input, the control point motion
vector predictor candidates cpMvLXB[ cpldx ] with cpldx =0 __ pumCpMv — 1 as output.

— The following assignments are made:
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predFlagl. XB = PredFlagLX[ xNbBy. || yNbBy ] {8-547)
refIdxLXB = RefldxLX{ xINbBy ][ yNbBL ] (8-548)

When sps_affine_enabled_flag is equal to 1, the derivation process for constructed affine control point
motion vector merging candidates as specified in clause 8.4.4.6 is invoked with the luma coding block
location ( XCb, yCb ), the luma coding block width and height (cbWidth, cbHeight), the availability
flags availableAg, availableA;, availableA;, availableB,, availableB;, availableB;, availableB; as
inputs, and the availability flags availableFlagConstK, the reference indices refldxL.XConstK,
prediction list utilization flags predFlagLXConstK, motion model indices motionModelldeConstK
and cpMvpLXConstK[ cpldx ] with X being 0 or 1, K=1.6, cpldx=0.2 as oufputs and
gbildxConstK is set equal to O with K =1.6..

The initiaf subblock merging candidate list, subblockMergeCandList, is constructed as follows:

1=0

iff avatlableFlagSbCol )
subblockMergeCandList] i++ ] = SbCol

if{ availableFlagA && 1 < MaxNumSubblockMergeCand )
subblockMergeCandEastf i++] = A

if{ availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ +++ ] =B

if{ availableFlagConstl && i < MaxNumSubblockMergeCand )
subblockMergeCandList] #+ ] = Constl {8-549)

if{ availableFlagConst2 && i < MaxNumSubblockMergeCand )
subblockMergeCandLastf +++ ] = Const2

if{ availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ +++ ] = Const3

iff availableFlagConstd && i < MaxNumSubblockMergeCand )
subblockMergeCandList] +++ ] = Const4

if( availableFlagConstS && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i+ ] = Const5

iff availableFlagConst6 && i < MaxNumSubblockMergeCand }
subblockMergeCandLast] +++ ] = Const6

The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

When numCurrMergeCand is less than MaxNumSubblockMergeCand, the following is repeated until
numCurrMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZerof1} both
being equal to 0:

The reference indices, the prediction list utilization flags and the motion vectors of zeroCandy, with
m equal to ( numCurrMergeCand — numOrigMergeCand ) are derived as follows:

refldx1L.GZeroCand, =0 (8-550)
predFlagl.0ZeroCandy, =1 {8-551)
cpMvLZeroCand,[ 0 ] =mvZero (8-552)
cpMvLOZeroCand,f 1 ] =mvZero {8-553)
cpMvLGZeroCandyf 2 ] = mvZero (8-554)
refldxL.1ZeroCand,, =  tile_group type == B)?0:-1 (8-553)
predFiagl.1ZeroCand,, = { tile_group type == B}?1:0 (8-556y
cpMvL1ZeroCandnf 0 ] = mvZero (8-557)
cpMvL1ZeroCandyf 1 ] = mvZero {8-558)
cpMvL1ZeroCand,f 2 ] = mvZero {8-559)
motienModelldeZeroCand, = 1 (8-560)
gbildxZeroCand,, =0 (8-561})
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—  The candidate zeroCand,, with m equal to { numCurrMergeCand — namOrighfergeCand } is added at
the end of subblockMergeCandList and numCurrMergeCand is incremented by 1 as follows:

subblockMergeCandList] numCurtMergeCand++ ] = zeroCandn (8-562)

The variables refléxL0. refidkl1, predFlagLO[ =Sbldx J[ ySbldx], predFlagL1f xSbldx ] ySbldx],
mvLOf xSbldx ] ySbldx ], mvI 1] xSbldx ][ ySbldx ], mvCLO[ xSbIdx ][ ySbldx ], and
mvCL1{ x8bIdx { ySbldx ] with xSbldx = 0. numSbX — 1, ySbldx = 0. numSbY — 1 are derived ag follows:

—  If subblockMergeCandList] merge subblock idx{ xCb[yCb]] is equal to SbCol, the bi-prediction
weight index gbildx is set equal to 0 and the following applies with X being 0 or 1:

refldxL.X = refldxL.XSbCol (8-563}

—  For xSbIdx = 0. numSbX — 1, ySbldx = 0..numSbY — 1, the following applies:

predFlagL X[ xSbldx ]{ y$bldx ] = predFlagLXSbColf xSbldx Jf ySbldx ] (8-564)
mvLX[ xSbldx ][ ySbldx ][ ¢ ] = mvLXSbColl xSbidx ][ ySbldx }[ ¢ ] (8-565)
svLX[ xSbldx ][ ySbIdx J[ 1 ] = mvLXSbCol[ xSbldx [ ySbldx I[ 1] (8-566)

—  When predFlagL.X[ xSbldx ][ ySbldx ], is equal to 1, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX[ x8bldx ][ vSbldx ] and refldxL. X as inputs, and
the output being mvCLX[ xSbidx ][ y8bldx }.

— The following  assignment is made for x=xCb xCb+cbWidth—1  and
¥ = yCb..yCb + cbHeight — 1:
MotionModelldefx [y 1=0 (8-567)

—  Otherwise (subblockMergeCandList] merge subblock idx[xCb [ yCb 1] is not equal to SbCol), the
following applies with X being 0 or 1:

— The following assignments are made with N being the candidate at position
merge_subblock idx[ xCb ][ yCb} in the subblock merging candidate list subblockMergeCandList
( N = subblockMergeCandList] merge_subblock_idx[ xCb J{ yCb]1):

refldxLX = refldxLXN (8-568)
predFlagL.X] 0][ 0 ] = predFlagL. XN (8-569)
cpMVLX[ 0] = cpMvyEXN[ 0] (8-570)
cpMVLX[1]=cpMvLXN[ 1] (8-571)
epMVLX[ 2 ] = epMvyLXN[ 2 ] (8-572)
mmCpMy = motionModelIdxN + 1 (8-573)
gbildx = gbildxN (8-574)
—  For xSbldx = ¢_numSbX — 1, ySbldx = 0._numSb¥ — 1, the following applies:
predFlagl X{ xSbIdx [ ySbldx | = predFlagLX[ 0 J ¢ ] (8-575)

—  When predFlagLX[ 0] 0 ] is equal to 1, the derivation process for metion vector arrays from affine
control point motion vectors as specified in subclause 8.4.4.9 is invoked with the inma coding block
location ( xCb, yCb ), the fuma coding block width cbWidth, the loma prediction block height cbHeight,
the aumber of control point motion vectors mumCpMy, the control point motion vectors cpMvLX[ cpldx ]
with epldx being 0..2, and the number of luma coding subblocks in horizontal direction numSbX and in
vertical direction numSbY as inputs, the luma subblock motion vector array mvLX[ xSbldx ] ySbldx ]
and the chroma subblock motion vector array mvCLX] xSbldx }f ySbldx ] with xSbldx = 0..oumSbX - 1,
vSbidx =0 .. numSbY — 1 as outpuls.

- The following assignment is made for x = ¥Cb . XCb + cbWidth — 1 and y = yCb..yCb -+ cbHeight — 1:

MotionModellde[ x I ¥ ] = numCpMv — 1 (8-576)

Béang 9
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8.4.4.3 Derivation process for subblock-based temporal merging candidates
Inputs to this process are:

a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left
fumza sample of the current picture,

a variable cbWidth specifying the width of the current coding block in luma samples,
a variable cbHeight specifying the height of the current coding block in hima samples.

the availability flags availableFlagAs, availableFlagAi, availableFlagBo, and availableFlagB; of the
neighbouring coding units,

the reference indices refIdxl X Aq, refldx] XA, refldxL.XBg, and refldxI XB; of the neighbouring coding units,

the prediction list utilization flags predFlagl XAy, predFlagl XAy, predFlagl XBo, and predFlagl XB; of the
neighbouring coding units,

the mofion vectors in 1/16 fractional-sample accuracy mvLXAp, mvLXA;, mvLXBg, and mvLXB; of the
neighbouring coding units.

Outputs of this process are:

the availability flag availableFlagSbCol,
the nunber of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
the reference indices refldx1. 0SbCol and refld<I1SbCol,

the luma motion vectors in 1/16 fiactional-sample accuracy mvLOSbColf xSbldx ][ ySbldx] and
mvL1SbCol] xSbldxz ][ ySbldx ] with xSbldx = 0.numSbX — 1, ySbldx =0 .. mumSbY — 1,

the bi-prediction weight index gbildxSbColf xSbldx J[ ySbldx ], the prediction list utilization flags
predFlagl 0SbColf xSbldx ][ ySbldx ] and predFlagl.1SbColf xSbldx } vSbldx | with
xSbidx = 0.numSbX — 1, ySbldx =0 .. mumSbY — L.

The availability flag availableFlagSbCol is derived as follows.

If one or more of the following conditions is true, availableFlagSbCol is set equal fo G
— tile group temporal mvp enable flag is equal to 0.

— sps_sbtmvp flag is equalio 0.

—  cbWidth is less than 8.

—  cbHeight is less than 8.

Otherwise, the following ordered steps apply:

1. The location ( XCth, yCtb } of the top-left sample of the luma coding tree block that contains the
cutrent coding block and the location { xCtr, yCtr ) of the below-right center sample of the current
{ama coding block are derived as follows:

XCtb = (xCb >> Ctulog28ize ) << CtuLog2Size (8-577)
yCib =(yChb >> CiuLog28ize ) << CtuLog28ize (8-578)
XCtr =xCh+ ( cbWidth/2) (8-579)
¥Cir = yCb + ( cbHeight /2 } {8-580)

2. The luma Iocation { xColCtrCh, yColCtrCb ) is set aqual o the top-left sample of the collocated luma
coding block covering the location given by { xCtr, yCir ) inside ColPic relative to the top-left luma
sample of the collocated picture specified by ColPic.
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3. The derivation process for subblock-based temporal merging base motien data as specified in
clause 8.4.4.4 is invoked with the location ( xCtb, yCtb ), the location { xColCtrCb, yColCrCh ),
the availability flags availableFlagA,, availableFlagA,, availableFlagBq and availableFlagB,, and
the prediction list wutilization flags predFlagLXA,, predFlagLXA;, predFlagLXB, and
predFlaglXB,, and the reference indices refldxL.XAq, refldxL.XA;, refldxL.XBy and refldxL.XB:,
and the motion vectors mvLXAg, mvLXA;, mvLXBy and mvLXBy, with X being 0 and 1 as inputs
and the motion vectors ctrMvLX, the prediction list utilization flags ctrPredFlagl X and the reference
indices ctrRefIdxLX of the collocated block, with X being 0 and 1, the bi-prediction weight index
ctrebildx, and the temporal motion vector tempMV as cutputs.

4. The variable availableFlagSbCol is derived as follows:
— If both cirPredFlagL0 and ctrPredFlagL1 are equal to 0, availableFlagSbCol is set equal fo 0.

— Otherwise, availableFlagSbCol is set equal to 1.

When availableFlagSbCot is equal fo 1, the following applies:

The variables numSbX, numSbY, sbWidth, sbHeight and refldxL.XSbCol are derived as follows:

mumSbX = cbWidth >> 3 (8-581)
aumSbY = cbHeight >> 3 (8-582)
sbWidth = cbWidth/ momSbhX (8-583)
sbHeight = cbHeight / numSby¥ (8-584)
refldxTL.XSbCol = 0 (8-585}

For  xSbidx=0.mumSbX -1 and  ySbldx=0. numSbY—1, the motion  vectors
mvEXSbColf xSbldx ][ ySbldx ] and prediction List utilization flags
predFlagl. XSbCol[ xSbldx ]{ ySbldx ] are derived as follows:

—  The luma location { xSb, ySb ) specifying the top-left sample of the current coding subblock relative
to the top-left luma sample of the current picture is derived as follows:

x8b = xCb + xSbldx * sbWidth (8-586)
ySb = yCb + ySbldx * sbHeight {B-587})
—  The location ( xColSb, yColSb ) of the collocated subblock inside CelPic is derived as follows.

xCol8b = Clip3( xCtb,

Min( CurPicWidthInSamplesY — 1, xCtb + (1 << CtbLog2SizeY )+ 3),(8-58
8)

xSb + (tempMv[0] >> 4))

yColSb = Clip3({ yCtb,

Min( CurPicHeightInSamplesY — 1, yCib + (1 << CtbLog28izeY } - 1), (8-5
89)

y8b + ( tempMvfi] >> 4))

—  The varisble carrCb specifies the tuma coding block covering the current coding subblock inside the
current picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
{ (xColSb >>3 ) << 3, ( yColSb >> 3 } << 3 ) inside the ColPic.

—  The luma location { xColCb, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left fuma sample of the collocated picture
specified by ColPic.

~  The gbildxSbCol[ xSbldx ][ ySbIdx 1 is sef equal to gbildxcolCh.
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—  The derivation process for collocated motion vectors as specified in clause §.4.2.12 is invoked with
currCh, colCh, { xColCh, yColCb ), refldxL0 set equal to 0 and sbFlag set equal to 1 as inputs and the
output being assigned to the motion vector of the subblock mvLOSbColl xSbldx J[ ySbldx | and
availableFlagl.0SbCol.

—  The derivation process for collocated motion vectors as specified in clause 8.42.12 is invoked with
currCh, colChb, { xColCh, yColCb ), refldxL1 set equal to 0 and sbFlag set equal to 1 as iputs and the
output being assigned to the motion vector of the subblock mvL1 SbCol[ xSbldx J[ ySbldx ] and

availableFlagl 1SbCol.
—  VWhen availableFlagL.0SbCol and availableFlagl.15bCol are both equal to 0, the following applies for X
being 0 and 1:
mvLXShCol] x8bldx [ ySbIdx ] = ctrMvLX (8-590)
predFlagL X8bCol[ xSbldx ][ ySbldx ] = ctrPredFlagLX (8-591)
¢bildxSbCol { xSbidx ][ ySbidx ] = cirgbildx (x-xxx)
Bang 10

8.4.4.4 Derivation process for subblock-based temporal merging base motion data

Tnputs to this process are:

the location ( xCib, yCtb ) of the top-left sample of the luma coding iree block that contains the current coding
block,

the location { xCofCtrCb, yCoICtCh ) of the top-left sample of the collocated luma coding block that covers
the below-right center sample.

the availability flags availableFlagAg, availableFlagA,, availableFlagBq, and availableFlagB, of the
neighbouring coding umnits,
the reference indices refldxT. XAy, refldxL.XA,, refldxEL.XBo, and refldxLXB; of the neighbouring coding units,

the prediction list utilization flags predFlagLXAq, predFlagL XA, predFlaghXBo, and predFlagL.XB, of the
neighbouring coding units,

the motion vectors in 1/16 fractional-sample accuracy mvLXAp, mvLXA;, mvLXB, and mvLXE; of the
neighbouring coding units.

Outputs of this process are:

the motion vectors ¢t'MvLO0 and ctedivE],

the prediction list utilization flags ctrPredFlagl0 and ctrPredFlagL i,
the reference indices ctrRefldxL0 and ctrRefldxL1,

the temporal motion vector tempMV,

the bi-prediction weight index ctrgbildx.

The variable tempMv is set as follows:

tetnpMv[ 0} =0 (8-592)

tempMv[13=0 (8-593)

The variable currPic specifies the current picture.

The variable availableFlapN is set equal to FALSE, and the following applies:

When availableFlagA; is equal to 1, the foHowing applies:
—  availableFlap is set equal {o TRUE,
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—  refldxI.XN is set equal to refldxL. XAy and mvLXN is set equal to mvLXAy, for X being replaced by
Oand 1.

—  When availableFlagN i1s equal to FALSE and availableFlapgLB, is equal to 1, the following applies:
—  availableFlagN is set equal to TRUE,

—  refldxT.XN is set equal to refldxL.XBg and mvLXN is set equal to mvLXB,, for X being replaced by
Oand 1.

—  When availableFlagh¥ is equal to FALSE and availableFlagBy is equal to 1, the following applies:
—  availableFlagN is set equal to TRUE.

—  refldxL.XN is set equal to refldxT.XB; and mvLXN is get equal to mvLXB;, for X being replaced by
Oand 1.

— When availableFlagN iz equal to FALSE and availableFlagAis equal to 1, the following applies:
—  availableFlagN is set equal to TRUE.

—  refldxT.XN is set equal to refldxL.XA; and mvLXN is set equal to mvLXA,, for X being replaced by
Oand 1.

When availableFlagN 1s equal to TRUE, the following applies:

— Ifall of the following conditions are true, tempMV is set equal o mvLIN:
—  predFlagL IN is equalto 1,
—  DiffPicOrderCnt(ColPic, RefPicList1[refldxL 1N]) is equal to 0,

—  DiffPicOrderCnt(aPic, currPic) is less than or equal to O for every picture aPic in every reference
picture list of the current tile group,

— tile group typeisequalfo B,
—  collocated from 10_flag is equal to 0.

—  Otherwise if all of the following conditions are true, tempMYV is set equal to mvLON:
—  predFlagl.ON is equalto 1,
—  DiffPicOrderCnt(ColPic, RefPicList0[refldxL.ON}) is equal to 0.
The location ( xColCb, ¥ColCb ) of the collocated block inside ColPic is derived as follows.
xColCb = Clip3( xCtb,
Min( CurPicWidthinSamplesY — 1, xCtb + {1 << CibLog28izeY )+ 3 ),(8-59

4
XColCteCb + { tempMv[0] >> 4))

yColCb = Clip3( ¥Citb,

Min{ CurPicHeightInSamplesY — 1, yCib + {1 << CtbLog2SizeY )—1), (8-5
95)

yCoICteChb + ( tempMv[1] >> 43}

The array colPredMode is set equal to the prediction mode array CuPredMode of the collocated picture
specified by ColPie.

The motion vectors ctrMvLC and ctrMvLl, the prediction list wtihization flags ctrPredFlagl.0 and
ctrPredFlagL.1, and the reference indices ctrRefldx L0 and ctrRefldxL1 are derived as follows:

—  If colPredMode[xColCb][yColCb] is equal to MODE_INTER, the following applies:

—  The variable currCb specifies the luma coding block covering ( xCtrCb ,yCtrCh ) inside the current
picture.

— The variable colCb specifies the luma coding block covering the modified location given by
({xColCb >>3 )<< 3, ( yColCb >> 3 ) << 3 ) ingide the ColPic.
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—  The luma location ( xColCh, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative fo the top-left luma sample of the collocated picture
specified by ColPic.

—  The gbildx8bCol is set equal to cirgbildx.

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currCh, colCb, (XColCb, yColCb), centerRefldx1.0, and sbFlag set equal to 1 as inputs and the
output being assigned to ctrMvL0 and ctrPredFlagl.0.

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 15 invoked with
currCh, colCb, (xColCb, yColCh), cenferRefldxL.1, and sbFlag set equal to 1 as inputs and the
oufput being assigned to crMvL 1 and ctrPredFlagli.

—  Otherwise, the following appHes:
cirPredFlagl.0 =0 (8-596)

cirPredFlagll = G (8-397}

Nhu duoc thé hién trén Bang 8, Bang 9, va Bang 10, gbildx co thé biéu thi chi
s6 trong s ludng du doan, va gbildxSbCol c6 thé biéu thi chi s6 trong s ludng du doan
danh cho g vién hop nhét thoi gian dua trén khéi con (vi du, ing vién vecto chuyén
dong theo thoi gian trong danh sach mg vién hop nhét dya trén khéi con). Trong thu
tuc (8.4.4.3) dé trich xuét thong tin chuyén dong co so trén viéc hop nhat thoi gian dua
trén khéi con, thi gbildxSbCol ¢6 thé dugc trich xut dudi dang gbildxcolCb. Theo cach
khac, trong thu tuc (8.4.4.3) dé trich xuét thong tin chuyén dong co sé trén viéc hop
nhét thoi gian dua trén khéi con theo diéu kién (vi du, khi ca availableFlagL.0SbCol va
availableFlagl.1SbCol déu 1a 0), thi gbildxSbCol ¢6 thé dugc trich xuat dudi dang
ctrgbildx, va trong thii tuc (8.4.4.4) dé trich xuét thong tin chuyén dong co s trén viéc
hop nhét thoi gian dua trén khéi con, thi ctrgbildx c6 thé duoc trich xudt dudi dang
gbildxSbCol. Tirc 13, chi s trong s clia img vién vecto chuyén dong theo thoi gian dua
trén khéi con c6 thé duge trich xuét dudi dang chi sb trong s theo cac don vi 1 mdi
khéi con, hoic khi khdi con khong kha dung, thi c6 thé duogc trich xuit duéi dang chi
sd trong sb cua khéi trung tAm theo thoi gian. Vi du, khéi trung tAm theo thoi gian c6
thé chi thi khdi con hodc mau dugc dit tai tim ciia khdi cing vi tri hogc khéi cing vi
tri, va cu thé 13, c6 thé chi thi khdi con duge dit tai day phai ctua bdn khéi con hodc miu
trung tAm ctia khéi ciing vi tri hodc mau.

Trong khi d6, theo phuong 4n khac ciia sang ché, khi xay dung tmg vién vecto
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chuyén dong danh cho ché d6 hop nhét, thi thong tin chi s trong sd trén tng vién theo
cap co thé dugc trich xuét. Vi du, ung vién theo cap co thé dugc bao gém trong danh
sach Gmg vién hop nhéat, va thong tin chi s6 trong s trén trung binh dugc 14y trong sb
cua ing vién theo cdp co thé dugc trich xuit. Ung vién theo cip c6 thé duoc trich xuét
dua trén cac (mg vién hop nhét khac trong danh sach tmg vién hop nhét, va khi g vién
theo cap st dung viéc ludng du dodn, thi chi sb trong 6 danh cho trung binh dugc léy
trong s6 c6 thé duge trich xuét. Tirc 13, khi kiéu lién du do4n 1a ludng du doan, thi thong
tin chi sb trong sb trén cac ing vién theo cip trong danh sach tng vién hop nhét co thé
duoc trich xuét.

Ung vién theo cip c6 thé dugc trich xuit dua trén hai Gtng vién hop nhét khac
(vi du, cand0 va candl) trong s6 cac g vién dugc bao gbm trong danh sach tmg vién
hop nht.

Vi du, thong tin chi s trong s6 trén tmg vién theo cdp co thé duoc trich xuét
dua trén thong tin chi s6 trong s6 trén bat ky trong s6 hai tng vién hop nhat d6 (vi du,
g vién hop nhit cand0 hoic tmg vién hop nhit cand1). Vi duy, théng tin chi sb trong
sb trén g vién theo cip co thé duoc trich xuét dua trén thong tin chi sb trong s trén
g vién st dung viéc ludng dy dodn trong s4 hai tng vién hop nhit do.

Theo céch khéc, khi thong tin chi s6 trong s6 trén mdi trong s6 hai g vién hop
nhét khac d6 1a gidng nhu thong tin chi s6 trong s thur nhat, thi théng tin chi sb trong
s§ trén ng vién theo cap c6 thé dugc trich xuét dua trén thong tin chi s trong sb thir
nhét. Trong khi d6, khi thong tin chi s6 trong s trén mdi trong s6 hai ung vién hop nhat
khac d6 1a khong gidng nhau, thi thong tin chi s6 trong so trén ting vién theo cip c6 thé
duogc trich xudt dya trén thong tin chi s6 trong s6 mac dinh. Thong tin chi s6 trong sb
mic dinh c6 thé twong Gng véi thong tin chi s6 trong sb trén viéc gan trong sd gidng
nhau cho mdi trong $6 L0 mau du doan va L1 mau du doan.

Theo cach khéc, khi théng tin chi s6 trong s6 trén mdi trong s6 hai tmg vién hop

nhit khac d6 1a gidng nhu thong tin chi s6 trong s thur nhat, thi thong tin chi sd trong
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sb trén g vién theo cip c6 thé dugc trich xuét dwa trén thong tin chi s6 trong sd thi
nhét. Trong khi d6, khi thong tin chi s6 trong s6 trén mdi trong sd hai img vién hop nhat
khéc d6 khéng gidng nhau, thi thong tin chi s6 trong s trén ting vién theo cdp 1a bao
gbm thong tin chi s6 trong s6 mic dinh trong s6 thong tin chi sd trong s6 trén mdi trong
s6 hai ing vién khac d6. Thong tin chi s6 trong s6 mic dinh c6 thé twong mg véi thong
tin chi sb trong sd trén viéc gan trong s6 gidng nhau cho mdi trong s6 L0 méu du doan
va L1 mau du doan.

Trong khi do6, theo phuong dn khac cua sang ché, khi x4y dung ting vién vecto
chuyén dong cho ché do hop nhét theo céc don vi la cac khéi con, thi théng tin chi s6
trong sb trén trung binh duoc 14y trong sb clia cc tmg vién vecto chuyén dong theo thoi
gian c6 thé duoc trich xuét. O day, ché do hop nhit theo cac don vi 1 cdc khéi con ¢6
thé duoc goi 1a ché do hop nhét afin (theo cic don vi 1a cac khéi con). Ung vién vecto
chuyén ddng theo thoi gian ¢6 thé chi thi tmg vién vecto chuyén dong theo thoi gian
dua trén khéi con, va c6 thé dugc goi 1a ing vién SbTMVP (hoic ATMVP). Thong tin
chi s trong s6 trén ting vién SbTMVP c6 thé duoc trich xuét dwa trén thong tin chi s6
trong s6 trén khéi 1an can bén trai cua khdi hién tai. Ttc 13, khi tmg vién dugce trich XuAt
bdi SbBTMVP str dung viéc ludng dy doan, thi chi s6 trong sd cua khdi 1an can bén tréai
cta khdi hién tai c6 thé duoc trich xut 1am chi sé trong s danh cho ché do hop nhét
dua trén khdi con.

Vi duy, vi tng vién SbTMVP ¢o thé trich xuit khdi cung vi tri dua trén khoi ké
bén trai trong khong gian (hodc khéi 1an can bén trai) cua khdi hién tai, nén chi s6 trong
sb ctia khéi 1an can bén trai c6 thé duoc coi 1a tin cdy. Theo dd, chi s6 trong s6 danh
cho tmg vién SbTMVP ¢6 thé dugc trich xuét 1am chi s6 trong s6 ctia khéi 1an can bén
tréi.

Trong khi do, theo phuwong &n khac cua sang ché, khi xay dung tmg vién vecto
chuyén dong danh cho ché d6 hop nhét afin, trong truong hop ma Gng vién hop nhét

afin str dung viéc ludng du dodn, thi thong tin chi s6 trong sb trén trung binh dugc léy
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trong sb 12 c6 thé duge trich xuét. Tic 13, khi kiéu lién du doan 13 ludng du doan, thi
thong tin chi s6 trong s trén tmg vién trong danh sach tGng vién hop nhét afin hoic
danh sach tng vién hop nhat khbi con c¢6 thé dugc trich Xuét.

Vi du, trong sb cac tmg vién hgp nhét afin, thi Gng vién hop nhét afin dugc xay
dung c6 thé trich xut cac tmg vién CP0, CP1, CP2, hodc CP3 dua trén khdi lién ké vé
khong gian cua khéi hién tai hodc khdi lién k& vé thoi gian dé chi thi tng vién dé trich
xuAt MVF 1am mé hinh afin. Vi du, CPO c6 thé chi thi diém kiém soét duoc dat tai vi
tri mAu phia trén bén trai cua khbi hién tai, CP1 c6 thé chi thi diém kiém soat dugc dat
tai vi tri mAu phia trén bén phai cua khéi hién tai, va CP2 c¢6 thé chi thi vi tri mau day
trai ctia khéi hién tai. Ngoai ra, CP3 ¢6 thé chi thi diém kiém so4t dugc dat tai vi tri mu
day phai cua khdi hién tai.

Vi du, trong s cac ung vién hop nhét afin, thi cac g vién hop nhit afin duoc
xay dung co thé duoc tao ra dua trén su két hop cua mdi diém kiém soat nhu {CPO,
CP1, CP2}, {CPO, CP1, CP3}, {CP0O, CP2, CP3}, {CP1, CP2, CP3}, {CPO, CP1}, va
{CP0, CP2} c6 thé duoc tao ra dua trén su két hop ctia mdi diém kiém sodt ciia khdi
hién tai. Vi du, céc (g vién hop nhit afin c6 thé bao gbm it nhit mot trong s6 {CPMVO,
CPMV1, CPMV2}, {CPMV0, CPMV1, CPMV3}, {CPMV0, CPMV2, CPMV3},
{CPMV1, CPMV2, CPMV3}, {CPMV0, CPMV1}, va {CPMV0, CPMV2 }. CPMVO,
CPMV1, CPMV2, va CPMV3 ¢6 thé 1an lugt twong tmg véi cac vecto chuyén dong
danh cho CPO, CP1, CP2, va CP3.

Theo mét phuong an, khi tng vién hop nhét afin bao gdm CPMV danh cho diém
kiém soét 0 (CP0) duoc dat tai dinh trai ciia khdi hién tai, thi thong tin chi sé trong s6
trén tng vién hop nhét afin c6 thé dugc trich xuét dua trén thong tin chi s6 trong s6 trén
khdi cu thé trong sb cac khoi 1an can caa CPO. Tuc 13, khi tng vién hop nhét afin bao
gdm CPMV danh cho diém kiém soét 0 (CP0) dugc dat tai dinh trai ciia khoi hién tai,
thi thong tin chi 36 trong sb trén ung vién hop nhét afin ¢6 thé duoc trich xuét dua trén

thong tin chi s6 trong s6 thit 0 trén CPO. Trong trudng hop nay, thi khéi cu thé trong s6
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c4c khéi 1an can ctiia CPO 13 twong tmg véi khbi duge sir dung dé trich xuat CPMV cho
CPO0, va céc khéi 1an can ctia CPO c6 thé bao gdm khéi 14n can & goc dinh tréi ctia khéi
hién tai, khdi 1an can bén tréi k& v6i day cta khéi 1an can & goc dinh trai, va khéi lan
can phia trén k& v6i bén phai ctia khdi 1an can & goc dinh trai.

Nguoc lai, khi ing vién hop nhét afin khong bao gdbm CPMV danh cho CPO
duoc dat tai dinh trai cua khdi hién tai, thi thong tin chi s6 trong s6 trén ung vién hop
nhét afin c6 thé duoc trich xuat dua trén thong tin chi sd trong so trén khéi cu thé trong
sb cac khéi 1an can cia diém kiém soat 1 (CP1) dwoc dat tai vi tri dinh phai cua khéi
hién tai. Ttc 13, khi tmg vién hop nhét afin khong bao gdm CPMV danh cho CP0 dugc
d3t tai dinh trai cta khéi hién tai, thi thong tin chi s trong s6 trén tmg vién hop nhét
afin c6 thé dugc trich xuit dua trén thong tin chi sb trong s6 thir nhét danh cho diém
kiém so4t 1 (CP1) duogc dit tai dinh phai cia khéi hién tai. Trong sb cac khéi lan can
ctia CP1, thi khéi cu thé 1a twong ting v6i khéi duge st dung dé trich xudt CPMV danh
cho CP1, va cac khdi 1an can CP1 c6 thé bao gém khdi 1an cén & gbc dinh phai cua khoi
hién tai va khéi 1an can trén dinh k& véi bén trai cta khéi lan can & goc dinh phai.

Theo phuong phap néu trén, thi thong tin chi s trong sb trén Gmg vién hop nhat
afin c6 thé duoc trich xuét dua trén thong tin chi sd trong sb cua khéi dugc dung dé
trich xuit 1an lugt {CPMV0, CPMV1, CPMV2}, {CPMV01, CPMV1, CPMV3},
{CPMV0, CPMV2, CPMV3}, {CPMV1, CPMV2, CPMV3}, {CPMV0, CPMV1} va
{CPMV0, CPMV2}.

Theo phwong an khéc dé trich xudt thong tin chi sd trong s6 trén mg vién hop
nhét afin, khi thong tin chi s6 trong s danh cho CP0 duoc dit tai dinh tri cla khoi hién
tai va thong tin chi s trong s trén CP1 dugc dit tai dinh phai ciia khdi hién tai la giong
nhau, thi thong tin chi sb trong sb trén ung vién hop nhét afin c6 thé dugce trich xuét dua
trén thong tin chi s6 trong s trén khdi cu thé trong s6 cac khéi 1an cén ciia CP0. Trong
khi d6, khi thong tin chi sb trong s6 trén CP0 dugc dit tai dinh trai ctia khdi hién tai va

thong tin chi sé trong sb trén CP1 dugc dat tai dinh phai clia khoi hién tai 1a khong
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gidng nhau, thi thong tin chi sb trong s6 trén ting vién hop nhét afin c6 thé dugce trich
xuét dua trén thong tin chi sb trong s6 mac dinh. Thong tin chi s6 trong s6 mic dinh c6
thé tuong tng vé6i thong tin chi s6 trong sd trén viée cho trong s6 gidng nhau cho mdi
trong s6 L0 mau du doan va L1 mau du doan.

Theo phuong &n khac dé trich xut thong tin chi sd trong s6 trén tmg vién hop
nhét afin, thi thong tin chi sd trong s trén ung vién hop nhét afin c6 thé dwoc trich xuat
lam chi sb trong s6 ciia tng vién c6 tAn sudt xuét hién cao trong s céc chi s6 trong s6
ctia mdi tmg vién. Vi du, chi sb trong s6 ctia khoi ung vién ma dugce x4c dinh dudi dang
vecto chuyén dong & CPO trong s6 cac khédi ing vién CPO, chi 36 trong sb ctia khéi tmg
vién ma duoc x4c dinh du6i dang vecto chuyén dong & CP1 trong s6 cac khéi tmg vién
CP1, chi sb trong s6 cta khoi urng vién ma dugc xac dinh duéi dang vecto chuyén dong
& CP2 trong sb cac khdi ing vién CP2, va/hogc chi s trong s6 chdng nhat trong sd cac
chi sd trong sb ciia cac khéi tmg vién ma duoc xac dinh dudi dang vecto chuyén dong
& CP3 trong s cac khdi ung vién CP3, 1a ¢6 thé duoc trich xuét 1am chi sb trong sb ctia
g vién hop nhét afin.

Vi du, CP0 va CP1 ¢6 thé duoc st dung 1am diém kiém soat, CP0, CP1, va CP2
¢6 thé duoc st dung, va CP3 c6 thé khong dugce st dung. Tuy nhién, vi dy, khi can st
dung Ung vién CP3 cua khéi afin (khdi duge 1ap ma trong ché do du doan afin), thi
phwong phép dé trich xuét chi sd trong s & khdi tmg vién thoi gian duge mo ta & cac
phuong an néu trén co6 thé duoc sir dung.

Fig.10 va Fig.11 1a céc hinh v€ thé hién so d6 vi du ctia phwong phap giai ma
video/anh va c4c thanh phan lién quan theo (c4c) phuong én thuc hién cia sang ché.

Phuong phap dugce boc 10 trén Fig.10 co6 thé duoc thuc hién boi thiét bi ma hoa
duge boc 16 trén Fig.2 hodc Fig.11. Cu thé 1a, vi du, cic bude S1000 dén S1030 trén
Fig.10 ¢6 thé duoc thuc hién bai bd du doan 220 cta thiét bi ma hod 200 trén Fig.11,
va bude $1040 trén Fig.10 6 thé duge thyc hién bsi bd ma hoa entropy 240 cua thiét

bi ma ho4 200 trén Fig.11. Ngoai ra, tuy khong dugc thé hién trén Fig.10, nhung trén
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Fig.11, thi cac mau du doan hoic thong tin lién quan dén viéc du doan c6 thé dugc trich
xuit bai bd dy doan 220 cta thiét bi ma hoa 200, thong tin du ¢6 thé duoc trich XuAt tir
c4c mau géc hoidc cac mau du doan béi bd xt 1y phén du 230 cua thiét bi ma hoa 200,
va ludng bit c6 thé dugc tao ra tir théng tin dw hodc thong tin lién quan dén viéc du doan
bdi bd ma hoa entropy 240 cua thiét bi ma hoa 200. Phuong phip duge boc 10 trén
Fig.10 c6 thé bao gdbm cac phwong 4n dugc md ta trén day trong ban mo ta nay.

Nhu duoc thé hién trén Fig.10, thiét bi ma hoé c6 thé xac dinh ché do lién du
doan ctia khéi hién tai va tao ra thong tin vé ché do lién du doén chi thi ché do lién du
do4n (S1000). Vi dy, thiét bi ma hod c6 thé x4c dinh ché d6 hop nhat, ché dd (hop nhat)
afin, hoic ché do hop nhét khéi con 1am ché db lién du doan cin dugc 4p dung cho khdi
hién tai, va c6 thé tao ra thong tin vé ché do lién du do4n chi thi ché do hop nhat, ché
d6 (hop nhét) afin, hodc ché d hop nhét khéi con xac dinh dugc.

Thiét bi ma hod c6 thé tao ra danh sach Gmg vién hop nhét ctia khéi hién tai dya
trén ché do lién dy doan (S1010). Vi du, thiét bi ma hoa c6 thé tao ra danh sach Ung
vién hop nhat theo ché do lién dy doan xé4c dinh duge. O day, khi ché do lién du doan
xéc dinh duge 12 ché d6 hop nhat afin hoic ché do hop nhét khdi con, thi danh sach ting
vién hop nhét c6 thé dugc goi 14 danh sdch ung vién hop nhét afin hodc danh sach tmg
vién hop nhét khéi con, nhung ciing c¢6 thé duoc goi don gién 1a danh sach tmg vién
hop nht.

Vi du, c4c tng vién c6 thé duge chén vao danh sach ung vién hop nhét cho dén
khi sé lugng Gmg vién trong danh sach tng vién hop nhét tré thanh sb lugng Gng vién
t4i da. O day, tmg vién c6 thé chi thi img vién hodc khéi img vién dé trich xuét thong
tin chuyén dong (hodc vecto chuyén dong) ctia khdi hién tai. Vi du, khoi Gmg vién c6
thé duoc trich Xuét thong qua viéc tim kiém cac khdi 1an can cua khéi hién tai. Vi du,
khéi 1an can ¢6 thé bao gdm khéi 1an can vé khong gian va/hodc khéi 1an can vé thoi
gian cua khdi hién tai, khéi 1an can vé& khong gian c6 thé duge wu tién tim kiém dé trich

xudt g vién (hop nhat khong gian), va sau d6 khoi 1an can ve thoi gian ¢6 theé dugc
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tim kiém dé trich xuat ing vién (hop nhét thoi gian), va cac timg vién trich xuat duge c6
thé duoc chén vao danh sach (mg vién hop nhét. Vi du, khi s6 luong ting vién trong
danh sach tng vién hop nhét 12 nhé hon s6 Iuong tng vién t6i da trong danh sach (g
vién hop nhat ngay ca sau khi cdc tng vién da dugc chén vao, thi cdc ing vién b6 sung
c¢6 thé dugce chén vao. Vi du, cac ing vién bd sung bao gbm it nhit mot trong sb (cac)
{mg vién hop nhét dya trén lich sir, (c4c) img vién hop nhét trung binh theo cap, ATMVP,
vi cAc tmg vién hop nhét luong du doan két hop (khi loai 14t cat/loai nhom 6 cua lat
cat/nhom 6 hién tai 14 loai B) va/hodc tmg vién hop nhét vecto khong.

Theo cach khac, vi du, cac ing vién co thé dugc chén vao danh sich tng vién
hop nhét afin cho dén khi s luong tng vién trong danh sach tng vién hop nhét afin tré
thanh sé luong tmg vién tdi da. O day, tng vién co thé bao gdbm vecto chuyén dong cua
diém kiém soat (Control Point Motion Vector - CPMV) ctia khéi hién tai. Theo cach
khac, ing vién co thé chi thi (mg vién hodc khéi tng vién dé trich xuit CPMV. CPMV
¢6 thé chi thi vecto chuyén dong tai diém kiém so4t (Control Point - CP) cta khdi hién
tai. Vi du, s6 lwong CP c6 thé 1a 2, 3, hodc 4, CP c6 thé dugc dt tai it nhat mot phan
ctia dinh trai (hodc goc dinh trai), dinh phai (hodc goc dinh phai), ddy trai (hodc gbc day
tr4i), hoic d4y phai (hodc goc déy phai) ctia khéi hién tai, va chi mot CP c6 thé ton tai
tai moi vi tri.

Vi duy, Gmg vién ¢6 thé dugc trich xuét thong qua viéc tim kiém khéi 14n cén
(hodc khéi 1an can cua CP ctia khdi hién tai) ctia khéi hién tai. Vi du, danh sach tmg
vién hop nhét afin c6 thé bao gdm it nhit mot trong s4 tmg vién hop nhét afin duge Kké
thira, Gng vién hop nhat afin duge xay dung, va img vién vecto chuyén dong khong. Vi
du, trong danh sach ting vién hop nhét afin, thi tng vién hgp nhét afin dugc ké thira ¢6
thé dugc chén vao trudc, va sau d6 ung vién hop nhét afin duoc xay dung c6 thé dugc
chén vao. Ngoai ra, cho du cac tng vién hop nhét afin duoc x4y dung trong danh séch
trng vién hop nhét afin dugc chén vao, khi s6 luong tng vién trong danh sach Gmg vién

hop nhét afin nhé hon sb lwgng tmg vién i da, thi phan con lai ¢6 thé dwoc dién vao
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bang cac ng vién vecto chuyén dong khong. O day, mg vién vecto chuyén dong khong
c6 thé duge goi 1a vecto khong. Vi dy, danh sach tng vién hop nhét afin c6 thé 1a danh
sach theo ché d6 hop nhét afin ma trong d6 vecto chuyén dong dugc trich xuit theo cac
don vi 1a cac mau, hodc c6 thé 1a danh sach theo ché do hop nhét afin ma trong dé vecto
chuyén dong dwgc trich xut theo cac don vi 1a cc khdi con. Trong trudng hop nay,
danh sach tng vién hop nhét afin c6 thé duoc goi 12 danh sch ing vién hop nhét khéi
con, va danh sach trng vién hop nhat khdi con ciing ¢6 thé bao gdm cac tmg vién (hodc
cac ung vién SbTMVP) duge trich xuét tr SbTMVP. Vi dy, khi tmg vién SbTMVP
dugc bao gdm trong danh sach tmg vién hgp nhat khéi con, thi n6 c¢6 thé duoc dit trude
mg vién hop nhét afin dugc ké thira va ting vién hop nhét afin duoc xdy dung trong
danh sach Gng vién hop nhét khéi con.

Thiét bi ma hoa c6 thé tao ra thong tin chon chi thi mdt trong s6 cc ing vién
dugc bao gom trong danh sich (g vién hop nhét (S1020). Vi dy, danh sach Gmg vién
hop nhét c6 thé bao gdm it nhat mot s6 trong s6 Gmg vién hop nhét khong gian, tmg vién
hop nhat thoi gian, Gmg vién theo cap, hodac Gmg vién vecto khong, va mot trong sb cac
ung vién nay co thé dugc chon cho viéc lién du doan khdi hién tai. Theo cach khac, vi
du, danh sach tng vién hop nhit khdi con c6 thé bao gdm it nhat mot s6 trong s6 ng
vién hop nhét afin duoc ké thira, img vién hop nhét afin duge xay dyng, Gng vién
SbTMVP, hodc uing vién vecto khong, va mot tmg vién trong sd céc ung vién nay, dé
lién du doan khéi hién tai, c6 thé duge chon.

Vi du, thong tin chon ¢6 thé bao gdm thong tin chi s6 chi thi img vién duoc chon
trong danh sach tmg vién hop nhét. Vi du, thong tin chon c6 thé dugc goi 1a thong tin
chi s6 hop nhét hodc thong tin chi s& hop nhét khdi con.

Thiét bi ma hoé c6 thé tao ra thong tin v& kiéu lién du doan chi thi kiéu lién du
doan ctia khéi hién tai 1a luong du doan (S1030). Vi du, kiéu lién dy doan ctia khdi hién
tai c6 thé duoc xac dinh 1a ludng du doan trong s6 du doan L0, du doan L1, hodc ludng

du doan, va thong tin vé kiéu lién du doan chi thi viéc nay c6 thé dugc tao ra. O day,
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viéc du doan LO co thé chi thi viéc du doan dua trén danh sach anh tham chiéu 0, viéc
du doan L1 ¢6 thé chi thi viéc dy dodn dya trén danh sach anh tham chiéu 1, va viéc
ludng du doan co thé chi thi viéc du doan dua trén danh sach anh tham chiéu 0 va danh
sach anh tham chiéu 1. Vi du, thiét bi ma hod c6 thé tao ra thong tin vé kiéu lién du
doan dua trén kiéu lién du doan. Vi du, thong tin vé kidu lién du doén c6 thé bao gbm
phén tir ¢t phap inter pred_idc.

Thiét bi ma hoé ¢6 thé ma hod thong tin hinh anh bao gdm théng tin vé ché do
lién du doan, thong tin chon, va thong tin vé kiéu lién du doan (S1040). Vi dy, thong
tin hinh anh ¢6 thé duoc goi 1a thong tin video. Thong tin hinh anh c6 thé bao gdm céc
thong tin khac nhau theo (c4c) phuong 4n néu trén cua sang ché. Vi du, thong tin hinh
anh c6 thé bao gbm it nhét mot phan cta thong tin lién quan dén viéc du doan hoic
thong tin lién quan dén phan du. Vi du, thong tin lién quan dén viéc du doan c6 thé bao
gbm it nhat mot phén cia thong tin vé ché do lién dy doan, thong tin chon, va thong tin
v& kidu lién du doan. Vi dy, thiét bi ma hoa c6 thé tao ra ludng bit hodc thong tin dugc
m3 hoa bang cach ma ho4 thong tin hinh anh bao gdm tit ca hodc mot phan ctia cac
thong tin (hodc cac phan tit ¢t phap) duge md ta trén dy. Theo cach khéc, n6 c6 thé
duoc xuét ra dudi dang ludng bit. Ngoai ra, ludng bit hodc thong tin dugc ma hoa nay
c6 thé duoc truyén dén thiét bi giai ma qua mang hodc phuong tién luu trit.

Tuy khong duoc thé hién trén Fig.10, nhung, vi du, thiét bi ma hoa co thé tao ra
cac mAu du doan cua khéi hién tai. Theo c4ch khéc, vi du, thiét bi ma hoda c6 thé tao ra
cac mAu du doan cua khéi hién tai dua trén ing vién dugc chon. Theo cach khac, vi du,
thiét bi ma hoa c6 thé trich xuat théng tin chuyén dong dwva trén (mg vién dugc chon, va
¢6 thé tao ra cac mau du doan cia khdi hién tai dua trén thong tin chuyén dong. Vi du,
thiét bi ma hoa c6 thé tao ra L0 mau du doan va L1 mau du doan theo viéc ludng du
doan, va c6 thé tao ré c4dc mau du doan cua khdi hién tai dwa trén LO mau du doan va
L1 mau du dodn nay. Trong truong hgp nay, cac mau du doan cua khéi hién tai c6 thé

duoc tao ra tir LO mau dy doan va L1 mau du doan nho st dung thong tin chi s6 trong
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s6 (hogc thong tin trong s6) danh cho viée ludng du doan. O day, thong tin trong sb c6
thé duoc hién thi dua trén thong tin chi s trong sb.

Noi cach khac, vi du, thiét bi ma hoa c6 thé tao ra LO miu du doan va L1 mau
du doan cua khdi hién tai dua trén tng vién dugce chon. Vi du, khi kiéu lién du doan cua
khdi hién tai duoc xac dinh 13 ludng du doan, thi danh sach anh tham chiéu 0 va danh
sach anh tham chiéu 1 ¢6 thé duge st dung cho viée du doan khdi hién tai. Vi dy, LO
miu du doan c6 thé bidu thi cac mAu dy doan ciia khéi hién tai ma dugc trich xut dua
trén danh sach anh tham chiéu 0, va L1 mAu dy doan c6 thé biéu thi cac mau du doan
ctia khdi hién tai ma dugc trich xuét dua trén danh sach dnh tham chiéu 1.

Vi du, cac tng vién c6 thé bao gbm tng vién hop nhit khong gian. Vi du, khi
ung vién dugc chon 1a tng vién hop nhét khong gian, thi thong tin chuyén dong L0 va
thong tin chuyén dong L1 c6 thé duoc trich xuét dua trén tmg vién hop nhét khong gian
nay, va L0 mau dy doan va L1 mau dy doan duoc tao ra dya trén do.

Vi du, cac tmg vién c6 thé bao gbm tng vién hop nhét thoi gian. Vi du, khi tmg
vién duoc chon 1a ng vién hgp nhét thoi gian, thi thong tin chuyén dong L0 va thong
tin chuyén dong L1 c6 thé dugc trich xudt dua trén Gng vién hop nhét thoi gian nay, va
L0 mAu dy doan va L1 mau du doan duoc tao ra dya trén do.

Vi du, céc (g vién c6 thé bao gdm cic ting vién theo cap. Vi dy, khi tng vién
dugc chon 1a ing vién theo cép, thi thong tin chuyén dong L0 va thong tin chuyén dong
L1 ¢6 thé duoc trich xuit dua trén ung vién theo cdp nay, va L0 mau du doan va L1
mau du doan c6 thé dugc tao ra dua trén d6. Vi du, ing vién theo cap c6 thé duoc trich
xuat dua trén hai ing vién khic trong s6 cac tng vién dugc bao gbm trong danh sach
trng vién hop nhét.

Theo cach khac, vi du, danh sach tmg vién hop nhat ¢6 thé 1a danh sach tng
vién hop nhit khdi con, va tmg vién hop nhét afin, tng vién hop nhét khéi con, hodc
ung vién SbTMVP, ¢o6 thé dugc chon. O ddy, tng vién hop nhét afin theo cac don vi 1a

cac khoi con c6 thé duoc goi la ing vién hop nhat khoi con.
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Vi du, cac tmg vién c6 thé bao gbm mg vién hop nhét khéi con. Vi du, khi tmg
vién duogc chon 1a ng vién hop nhit khdi con, thi théng tin chuyén dong L0 va thong
tin chuyén dong L1 c6 thé duoc trich xuit dua trén (mg vién hop nhét khdi con nay, va
L0 mAu dyu doan va L1 mau du doan dugc tao ra dua trén d6. Vi du, (g vién hop nhét
khdi con c¢6 thé bao gdm cic vecto chuyén dong ciia diém kiém soat (Control Point
Motion Vector - CPMV), va L0 miu du doan va L1 mau du doan c6 thé dugc tao ra
b:?mg cach thuc hién viéc du doan theo cac don vi la khdi con dua trén cac CPMV nay.

O day, CPMV c6 thé duoc chi thi dwa trén mot khéi trong s cac khéi 1an can
ctia didm kiém soat (Control Point - CP) ctia khéi hién tai. Vi dy, s6 lugng CP c6 thé la
2, 3, hoic 4, CP ¢6 thé duge dit tai it nhit mot phan cua dinh trai (hodc gbc dinh trai),
dinh phai (hoic géc dinh phai), day trai (hodc gbc ddy tréi), hodc day phai (hodc goc
d4y phai) cua khéi hién tai, va chi mot CP c6 thé ton tai tai moi vi tri.

Vi du, CP ¢6 thé 12 CPO duoc dat tai dinh trai cta khéi hién tai. Trong trudong
hop nay, cac khdi 1an cén c6 thé bao g@)m khdi 1an can & goc dinh tréi cua khdi hién tai,
khéi 14n can ddy trdi k& véi day cta khéi lan can & goc dinh trai, va khéi 1an can trén
dinh k& v6i bén phai ctia khéi 14n can & goc dinh trai. Theo cach khac, cac khéi 1an can
c6 thé bao gdm khdi As, khéi Ba, hodc khéi Bs trén Fig.8.

Theo céch khéc, vi du, CP c6 thé 1a CP1 dwoc dit tai dinh phai cia khoi hién
tai. Trong truong hgp nay, cac khdi 1an cn c6 thé bao gdbm khéi lan can & goc dinh phai
cua khéi hién tai va khéi 1an can trén dinh k& v6i bén trdi cia khoi lan can & goc dinh
phai. Theo cach khac, cac khdi 1an cén c6 thé bao gém khdi Bo hodc khdi By trén Fig.8.

Theo cach khac, vi du, CP c6 thé 1a CP2 dwoc dit tai day trai ctia khoi hién tai.
Trong truong hop nay, cac khéi 1an can c6 thé bao gdm khdi 1an cén & gbc ddy trai cua
khéi hién tai va khéi 1an can bén trai ké voi dinh ctia khoi 1an can & goc day trai. Theo
cach khac, céc khdi 1an cln ¢ thé bao gém khdi Ag hodc khdi A trén Fig.8.

Theo céch khéc, vi du, CP ¢6 thé 1a CP3 duoc dit tai day phai cia khdi hién tai.

O day, CP3 ciing c6 thé dugc goi 1a RB. Trong trudng hop nay, cic khéi 14n can c6 thé
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bao gdm khéi cling vi tri cla khéi hién tai hodc khdi 14n cin & goc day phai cia khéi
duoc dat cung vi tri. O day, khéi dugc dit cung vi tri c6 thé bao gém khdi tai cung vi
tri voi khdi hién tai trong anh tham chiéu khac v6i anh hién tai ma khéi hién tai dugc
dat trong d6. Theo céach khéc, khdi 1an can c6 thé bao gdm khéi T trén Fig.8.

Theo cach khéc, vi du, cac tmg vién c6 thé bao gbm cac tmg vién SbTMVP. Vi
duy, khi tng vién dugc chon 1a tng vién SbTMVP, thi thong tin chuyén dong LO va
thong tin chuyén dong L1 ¢6 thé duoc trich xuét dua trén khoi 14n can bén trai cla khéi
hién tai, va dua trén do, LO mau dy doan va L1 mau du doan c6 thé dugc tao ra. Vi du,
L0 mAu du doan va L1 miu du doéan c6 thé duoc tao ra bé‘mg cach thuc hién viéc du
doan theo cac don vi 1a cac khdi con.

Vi du, thong tin chuyén déng L0 c6 thé bao gbm chi s6 anh tham chiéu L0,
vecto chuyén dong L0, v.v., va thong tin chuyén dong L1 c6 thé bao gdm chi sb anh
tham chiéu L1, vecto chuyén dong L1, v.v.. Chi s6 anh tham chiéu L0 c6 thé bao gdm
thong tin chi thi anh tham chiéu trong danh sach anh tham chiéu 0, va chi s6 4nh tham
chiéu L1 ¢6 thé bao gdm thong tin chi thi anh tham chiéu trong danh sach &anh tham
chiéu 1.

Vi du, thiét bi ma hod ¢ thé tao ra cac mau du doan cla khdi hién tai dua trén
L0 mau du doan, L1 mau du doan, va thong tin trong sb. Vi du, thong tin trong sb ¢6
thé duoc hién thi dua trén thong tin chi sb trong s6. Thong tin chi sd trong s6 ¢6 thé chi
thi thong tin chi s6 trong sb trén viéc ludng dy doan. Vi du, thong tin trong 36 c6 thé
bao gdm thong tin vé trung binh dugc ldy trong sd cia LO miu dy dodn hodc L1 miu
du doan. Tuc 13, thong tin chi sb trong s6 c6 thé chi thi thong tin chi s6 trén trong sd
duogce st dung cho trung binh duoc 14y trong sd, va c6 thé tao ra théng tin chi s6 trong
36 trong thu tuc tao ra cac mau dy doan dua trén trung binh dwgc 14y trong s6 nay. Vi
du, thong tin chi sb trong s6 ¢6 thé bao gdm thong tin chi thi bat ky trong sd ba hozc
nam trong sb. Vi du, trung binh dugc 14y trong sb co thé biéu thi trung binh dugc liy

trong s trong viéc ludng du doan voi trong s6 muc d6 CU (Bi-prediction with CU-
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level Weight - BCW) hodc viéc ludng du doan véi trung binh dugc 14y trong s (Bi-
prediction with Weighted Average - BWA).

Vi du, cdc tng vién c6 thé bao gbm tng vién hop nhét thoi gian, va thong tin
chi sb trong sb trén tmg vién hop nhét thoi gian c6 thé dugc biéu dién boi 0. Tuc 1a,
thong tin chi sb trong sé trén (mg vién hop nhit thoi gian ¢6 thé duge biéu dién bsi 0.
O day, thong tin chi s6 trong s6 12 0 ¢6 thé co nghia 1a viéc c4c trong s6 ctia mdi chiéu
tham chiéu (ttrc 12 chidu du doan L0 va chiéu du doan L1 trong qua trinh ludng dy doan)
1a gibng nhau. Theo cach khac, vi du, cac ang vién co thé bao gém ung vién hop nhéat
thoi gian, va thong tin chi 36 trong sb c6 thé dugce chi thi dva trén thong tin chi sb trong |
s6 trén khéi cung vi tri. Ttc 13, thong tin chi s6 trong sb trén tng vién hop nhét thoi
gian c6 thé dugce chi thi dya trén thong tin chi sd trong s6 trén khéi cing vi tri. O day,
khéi dugc dat cung vi tri co thé bao gém khdi tai cung vi tri voi khdi hién tai trong anh
tham chiéu khac v6i anh hién tai ma khéi hién tai dugc dit trong do.

Vi du, c4c tmg vién c6 thé bao gbm tng vién theo cip, va thong tin chi s6 trong
s& ¢6 thé duoc chi thi dva trén thong tin chi sd trong s§ trén mot trong s6 hai img vién
khac do trong danh sach tng vién hop nhit ma duoc ding dé trich xuét (mg vién theo
cap. Tuc 13, thong tin chi s6 trong sb trén ung vién theo cdp co thé duoc chi thi dua trén
thong tin chi s6 trong sd trén mot trong s6 hai Gng vién khic d6 trong danh sach tng
vién hop nhit ma duge dung dé trich xuét ing vién theo cap.

Vi dy, c4c tng vién c6 thé bao gbm g vién theo cip, va tng vién theo cdp co
thé dwoc chi thi dua trén hai tng vién khac trong s cac timg vién. Khi thong tin chi 56
trong s6 trén mdi trong s6 hai mg vién khac d6 1a gidng nhu thong tin chi s trong sb
thtr nhét, thi thong tin chi sb trong sb trén ung vién theo cap co thé duoc chi thi dua trén
thong tin chi s trong sb thit nhét, khi thong tin chi s trong s6 trén mdi trong s6 hai tmg
vién khac d6 1a khong gidng nhau, thi thong tin chi s6 trong so trén tng vién theo cip
c¢6 thé dugc chi thi dya trén thong tin chi s6 trong s6 mic dinh, va trong truong hop nay,

thong tin chi sb trong s mic dinh c6 thé tuong tng véi thong tin chi s6 trong sb trén
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viée cho trong s6 gidng nhau cho mdi trong s6 L0 mAu dv doan va L1 mau dy doan.

Vi du, cac tmg vién c6 thé bao gbm tmg vién theo cip, va tmg vién theo cdp co
thé duoc chi thi dua trén hai Gmg vién khéc trong sb céc tng vién. Khi thong tin chi sb
trong s6 trén mdi trong s6 hai tng vién khic do 1a gidng nhu thong tin chi s trong sb
tht nhét, thi thong tin chi sb trong sb trén ung vién theo cdp co thé duoc chi thi dua trén
thong tin chi sd trong s6 thir nhét. Khi thong tin chi sb trong sd trén moi trong s hai
ung vién khac dé khong gidng nhau, thi thong tin chi s trong s c6 thé duoc chi thi
dwa trén thong tin chi s trong sb thay vi thong tin chi s trong sé mic dinh trong s6 cac
thong tin chi sb trong s6 ciia mdi trong s6 hai (mg vién khac d6. Thong tin chi s6 trong
s6 mic dinh c6 thé twong ting véi thong tin chi s trong s trén viéc cho trong sb gidng
nhau cho mdi trong s6 L0 mAu du doan va L1 mau dy doan.

Vi dy, danh sach tmg vién hop nhét co thé 1a danh sach tng vién hop nhat khbi
con, va tng vién hop nhét afin, tng vién hop nhét khdi con, hodc tmg vién SOTMVP,
1a ¢6 thé duge chon. O day, ing vién hogp nhét afin theo cac don vi 1a cac khdi con ¢6
thé dugc goi 1a Gmg vién hop nhét khéi con.

Vi dy, cc ing vién bao gdm tmg vién hop nhét afin, va Gng vién hop nhat afin
c6 thé bao gdm cic vecto chuyén dong cua diém kiém soat (Control Point Motion
Vector - CPMV).

Vi du, khi tmg vién hop nhét afin bao gdbm CPMV danh cho diém kiém soat 0
(CP0) dugc dat ¢ dinh tréi cua khéi hién tai, thi thong tin chi s trong s6 trén Gmg vién
hop nhét afin c6 thé dugc chi thi dua trén thong tin chi s6 trong sb trén khéi cu thé trong
s6 cac khdi lan can cua CPO. Khi tmg vién hop nhét afin khong bao gdbm CPMV danh
cho CP0O duoc dit tai dinh trai cia khdi hién tai, thi thong tin chi sb trong 36 trén ung
vién hop nhét afin ¢6 thé dugc chi thi dua trén thong tin chi sb trong s6 trén khdi cu thé
trong sb cac khdi 14n cén ctia diém kiém sodt 1 (CP1) duoc dat 6 vi tri dinh phai clia
khéi hién tai.

Khoi cu thé trong so cac khoi 1an can cia CPO 1a twong tmg v6i khoi duge st
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dung dé trich xuét CPMV cho CPO, va céc khdi 1an can ciia CPO c6 thé bao gdm khoi
1an can & gbc dinh trai ciia khéi hién tai, khéi 14n can bén trai ké voi ddy cta khoi lan
can & goc dinh tréi, va khdi 1an can trén dinh k& voi bén phai ctia khoi 1an cén & goc
dinh trai.

Trong s6 cac khdi 1an can cua CP1, thi khdi cu thé 13 twong tmg véi khdi dugc
sir dung d& trich xuét CPMV danh cho CP1, va cac khdi lan can CP1 c6 thé bao gdm
kh&i 14n can & goc dinh phai cta khéi hién tai va khéi 1an can trén dinh ké v6i bén trai
ctia khéi 14n can & goc dinh phai.

Theo cach khéc, vi du, cac Gmg vién co thé bao gém ung vién SbTMVP, va
thong tin chi s6 trong s6 trén tmg vién SbTMVP ¢6 thé duoc chi thi dua trén thong tin
chi sb trong s6 trén khéi 14n can bén trai cua khéi hién tai. Tuc 13, thong tin chi sd trong
sb trén tmg vién SbTMVP c6 thé duoc chi thi dua trén thong tin chi s6 trong s trén
khéi 1an can bén tréi.

Theo cach khéc, vi du, cac ung vién co thé bao gém ung vién SbTMVP, va
thong tin chi $6 trong sb trén ung vién SbTMVP cé thé duoc biéu dién boi 0. Tuc 14,
thong tin chi s6 trong sb trén g vién SETMVP c6 thé dugc biéu dién bsi 0. O day,
thong tin chi s6 trong s6 12 0 ¢6 thé c¢6 nghia 1a viéc cac trong s6 ciia mdi chiéu tham
chiéu (ttrc 1a chidu du doan L0 va chiéu du doan L1 trong qué trinh ludng dy doan) la
gidng nhau.

Theo cach khac, vi du, cac ung vién coO thé bao gdm tng vién SbTMVP, va
thong tin chi sb trong s6 ¢ thé dugce chi thi dua trén thong tin chi s trong sb trén khoi
trung tdm & khéi cuing vi tri. Ttrc 13, thong tin chi s6 trong s trén tmg vién SbTMVP
¢6 thé dugc chi thi da trén thong tin chi s trong sb trén khoi trung tAm & khéi ciing vi
tri. O day, khdi duoc dat cung vi tri co thé bao gém khdi tai cung vi tri vé6i khdi hién tai
trong anh tham chiéu khéc véi anh hién tai ma khéi hién tai dugc dat trong do, va khéi
trung tAm c6 thé bao gbm khdi con & ddy phai trong s6 bdn khéi con duoc dit & tAm

cua khoi duoc dat cung vi tri.
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Theo cach khac, vi du, cac ting vién cO thé bao gém ung vién SbTMVP, va
thong tin chi sb trong s6 ¢6 thé duoc chi thi dua trén thong tin chi s6 trong sb trén mdi
trong sd cac khéi con & khéi cing vi tri. Tirc 13, théng tin chi s6 trong sb trén Gmg vién
SbTMVP ¢6 thé dugc chi thi dua trén thong tin chi s§ trong s6 trén mdi trong s6 cac
khéi con cta khéi cing vi tri.

Theo cach khac, mac du khong dugce thé hién trén Fig.10, nhung, vi du, thiét bi
ma hoé nay co thé trich xuét cidc mau du dua trén cic mau du doén va cac mau géc.
Trong truong hop nay, thong tin lién quan dén phan du c6 thé dugc trich xuét dua trén
céc miu du. Cac miu du c6 thé duge trich xuit dua trén thong tin lién quan dén phan
du. Cac mAu duge tai tao c6 thé duge tao ra dua trén cic mau du va cac mau dyu doan.
Khbi duoc tai tao va anh dugce tai tao c6 thé duoc trich xuét dua trén cic mau duogc tai
tao. Theo cach khac, vi du, thiét bi ma ho4 nay c6 thé méa hoa thong tin hinh anh bao
gbm thong tin lién quan dén phan du hodc thong tin lién quan dén viéc du doan.

Vi du, thiét bj ma ho4 c6 thé tao ra ludng bit hodc thong tin dugc ma hoa bing
cach ma hoa thong tin hinh anh bao gbm tat ca hodc mot phan cla cac thong tin (hodc
cac phéan tir ¢t phap) duge md ta trén ddy. Theo cach khac, n6 co thé dwoc xuit ra dudi
dang ludng bit. Ngoai ra, ludng bit hodc thong tin dugc mé hod nay co thé dugc truyén
dén thiét bi giai ma qua mang hodc phuong tién luu trit. Theo cach khac, ludng bit hodc
théng tin dugc ma hod nay co thé duoc luu giit trén phuong tién luu trit doc duge bang
may tinh, va ludng bit hogc thong tin dugc méa hod nay c6 thé duoc tao ra bai phuong
phéap ma hoa anh dugc mo ta trén day.

Fig.12 va Fig.13 Ia c4c hinh v& thé hién so d0 vi du ciia phuong phép gidi ma
video/anh va cac thanh phan lién quan theo (cac) phuong 4n thue hi¢n cla sang ché.

Phuong phap dugc boc 10 trén Fig.12 ¢6 thé dugc thuc hién bai thiét bi giai ma
duge boc 16 trén Fig.3 hodc Fig.13. Cu thé 13, vi du, bude S$1200 trén Fig.12 ¢6 thé dugce
thuc hién béi bd giai ma entropy 310 cua thiét bi giai ma 300 trén Fig.13, va budc S1210

dén S1260 trén Fig.12 1a duoc thyc hién boi bd du doan 330 cua thiét bi giai ma 300
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trén Fig.13. Ngoai ra, médc du khong dugc thé hién trén Fig.12, nhung trén Fig.13, thi
thong tin lién quan dén viéc du doan hodc thong tin dur 13 ¢6 thé duoc trich xuét tir ludng
bit b&i b giai ma entropy 310 ctia thiét b giai ma 300, cac miu du c6 thé duoc trich
xuét tir théng tin du bai bo xt 1y phan du 320 ciia thiét bi giai ma 300, cac mu dy doan
6 thé duge trich xuét tir thong tin lién quan dén viéc du doan boi bd du dodn 330 cia
thiét bi giai ma 300, va khdi dugc tai tao hodc anh dugc téi tao 1 c6 thé dugc trich xuat
tir cac mau du hodc cac mau du doan béi bo cong 340 cua thiét bi giai ma 300. Phuong
phéap dugc boc 10 trén Fig.12 ¢6 thé bao gdm cac phuong an duge md ta trén day trong
ban mo ta nay.

Nhur dugc thé hién trén Fig.12, thiét bi giai ma nay c6 thé nhan thong tin hinh
anh bao gdm thong tin vé ché do lién du doan va thong tin vé kiéu lién dw doan thong
qua ludng bit (S1200). Vi du, thong tin hinh anh c6 thé dugc goi 1a thong tin video.
Thong tin hinh &nh c6 thé bao gdbm céc thong tin khéc nhau theo (cac) phuong an néu
trén cta sang ché. Vi dy, thong tin hinh anh c6 thé bao gdm it nhat mot phan ctia thong
tin lién quan dén viéc dy doén hogc thong tin lién quan dén phan du.

Vi dy, thong tin lién quan dén viéc du dodn c6 thé bao gdm thong tin vé ché do
lién du doan hodc thong tin vé kidu lién du dodn. Vi dy, théng tin vé& ché do lién du
doan c6 thé bao gém thong tin chi thi it nhét mot sb trong sb cac ché do lién du doan
khac nhau. Vi du, céc ché d khac nhau ching han nhu ché d6 hop nhat, ché d6 bo coc,
ché do du doan vecto chuyén dong (Motion Vector Prediction - MVP), ché db afin, ché
do hop nhat khéi con, hodc ché d6 hop nhit véi MVD (Merge with MVD - MMVD), 1a
¢6 thé duoc st dung. Ngoai ra, ché do tinh chinh vecto chuyén dong phia bd gidi ma
(Decoder side Motion Vector Refinement - DMVR), ché d6 phan giai vecto chuyén
dong thich timg (Adaptive Motion Vector Resolution - AMVR), ludng dy doan v6i trong
s mie d6 CU, hodc ludng quang hoc hai chiéu (Bi-Directional Optical Flow - BDOF),
v.v.,laco thé duoc str dung bd sung hodc thay thé duéi dang cac ché do phu trg. Vi duy,

thong tin vé kiéu lién du doén c6 thé bao gdm phan ti ¢t phap inter_pred_idc. Theo
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céch khéc, thong tin vé kiéu lién dy doan c6 thé bao gdm thong tin chi thi bat ky trong
s6 viéc du doan LO, viéc du doan L1, va viéc ludng du doan.

Thiét bi giai ma nay c6 thé tao ra danh sach émg vién hop nhét ctia khoi hién tai
dura trén thong tin vé ché do lién dw doan (S1210). Vi du, thiét bi gidi ma nay c6 thé xéc
dinh ché do lién du doan cta khéi hién tai 1a ché do hop nhat, ché do (hop nhét) afin,
hoic ché do hop nhét khdi con dua trén thong tin vé ché d¢ lién du doan, va tao ra danh
sach @mg vién hop nhét theo ché do lién dy doan xac dinh dugc. O day, khi ché do lién
dur dodn 14 ché dd hop nhét afin hodc ché do hop nhét khéi con, thi danh sich tng vién
hop nhét c6 thé dugc goi 1a danh sich tng vién hgp nhét afin hodc danh séch tng vién
hop nhét khéi con, nhung ciing c6 thé dugc goi don gin 1a danh sach Gng vién hop
nhét.

Vi du, cac tng vién c6 thé duge chén vao danh sach ing vién hop nhit cho dén
khi sb luong Gmg vién trong danh sach tmg vién hop nhét tré thanh sb lugng ting vién
tdi da. O day, ang vién c6 thé chi thi tmg vién hodc khéi tmg vién dé trich xuét thong
tin chuyén dong (hodc vecto chuyén dong) cua khdi hién tai. Vi du, khéi ung vién co
thé duoc trich Xuét thong qua viéc tim kiém céc khoi 1an can cua khéi hién tai. Vi du,
khéi 1an can c6 thé bao gdm khéi 1an can vé khong gian va/hodc khdi lan can vé thoi
gian ctia khdi hién tai, khdi 1an cAn vé khong gian c6 thé duge wu tién tim kiém dé trich
xuét tng vién (hop nhét khong gian), va sau d6 khéi 1an can vé thoi gian c6 thé dugce
tim kiém dé trich xudt Gng vién (hop nhit thoi gian), va cac Gng vién trich xuit dugc c6
thé dwoc chén vao danh sach ung vién hop nhat. Vi du, khi sé lwong ting vién trong
danh sach tmg vién hop nhét 12 nho hon sd lugng tng vién tbi da trong danh séch (mg
vién hop nhat ngay ca sau khi cac (ng vién da dugc chén vao, thi céc ung vién bd sung
¢6 thé duoc chén vao. Vi du, céc tmg vién bd sung bao gbm it nhat mot trong s (céac)
g vién hop nhét dwa trén lich su, (c4c) Gmg vién hop nhét trung binh theo cip, ATMVP,
vi cac tmg vién hop nhat ludng du doan két hop (khi loai 14t cdt/loai nhom 6 cua lat

cét/nhém 6 hién tai 1a loai B) va/hodc tmg vién hop nhat vecto khong.
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Theo cach khéc, vi du, cac tng vién c6 thé dugc chén vao danh sach ing vién
hop nhét afin cho dén khi s6 luong tng vién trong danh sach Gng vién hop nhét afin tré
thanh s lwong tmg vién ti da. O day, ing vién c6 thé bao gdm vecto chuyén dong cta
diém kiém soat (Control Point Motion Vector - CPMV) ctia khéi hién tai. Theo cach
khéc, (g vién ¢6 thé chi thi tmg vién hodc khéi tmg vién dé trich xuat CPMV. CPMV
¢6 thé chi thi vecto chuyén dong tai diém kiém soat (Control Point - CP) ciia khdi hién
tai. Vi du, s6 luong CP ¢6 thé 1a 2, 3, hodc 4, CP ¢6 thé dugc dat tai it nhat mot phan
ctia dinh trai (hodc goc dinh trai), dinh phai (hodc goc dinh phai), ddy trai (hodc goc day
tréi), hodc ddy phai (hodc goc day phai) cia khdi hién tai, va chi mot CP c6 thé ton tai
tai mdi vi tri.

Vi du, khéi Gmg vién c6 thé duoc trich xuét thong qua viéc tim kiém khéi 1an
can (hodc khéi 1an can ciia CP ctia khéi hién tai) cia khoi hién tai. Vi du, danh sach tng
vién hop nhét afin c6 thé bao gbm it nhit mot trong sb tng vién hop nhét afin duoc ké
thtra, ing vién hop nhét afin dugc xdy dung, va tmg vién vecto chuyén dong khong. Vi
du, trong danh sach ung vién hop nhét afin, thi ing vién hop nhét afin dugc ké thira co
thé dugc chén vao truéce, va sau do ing vién hgp nhit afin duoc xay dung c6 thé dugce
chén vao. Ngoai ra, cho du cac tmg vién hop nhét afin duoc xdy dung trong danh sach
g vién hop nhét afin dugc chén vao, khi s6 luong ng vién trong danh sach Gng vién
hop nhét afin nhé hon s6 lwong tng vién tbi da, thi phan con lai c6 thé duoc dién vao
bang cé4c tmg vién vecto chuyén dong khong. O day, ing vién vecto chuyén dong khong
¢6 thé duge goi 1 vecto khong. Vi du, danh sach tmg vién hop nhat afin c6 thé 1a danh
sach theo ché dd hop nhét afin ma trong d6 vecto chuyén dong dugc trich xudt theo cac
don vi 1a cac mAu, hodc ¢6 thé 1a danh sach theo ché d6 hop nhét afin ma trong d6 vecto
chuyén dong dugce trich xuét theo cac don vi 1a cac khéi con. Trong trudng hop nay,
danh sach ng vién hop nhét afin c6 thé duoc goi 1a danh sdch tng vién hop nhat khéi
con, va danh sach tng vién hop nhit khéi con ciing c6 thé bao gdm céc (mg vién (hoac

cac tmg vién SbTMVP) dugc trich xuat tir SbBTMVP. Vi du, khi ung vién SbTMVP
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dugc bao gdm trong danh sich tmg vién hop nhét khéi con, thi né c¢6 thé duoc dat trude
ung vién hop nhit afin duoc ké thira va tng vién hop nhét afin dugc xay dung trong
danh sach tng vién hop nhat khéi con.

Thiét bi giai ma nay c6 thé tao ra thong tin chon chi thi mot trong sd cac ing
Vién dugc bao gdm trong danh sach tmg vién hop nhét (S1220). Vi du, danh sach g
vién hop nhét c6 thé bao gbm it nhat mot s trong sb tmg vién hop nhit khong gian,
ung vién hop nhét thoi gian, tmg vién theo cdp, hodc ung vién vecto khong, va mot
trong sb cac ung vién nay co thé duoc chon cho viée lién du doan khdi hién tai. Theo
cach khac, vi du, danh sach tng vién hop nhat khdi con c6 thé bao gdm it nhit mot sb
trong s6 ing vién hop nhét afin dugc ké thira, ing vién hop nhét afin duge xay dung,
tmg vién SbTMVP, hodc ung vién vecto khong, va mot mg vién trong s6 cac img vién
nay, dé lién du doan khdi hién tai, c6 thé dugc chon. Vi du, img vién dugc chon c6 thé
dugce chon tir danh sach ing vién hop nhét dua trén thong tin chon. Vi du, thong tin
chon ¢6 thé bao gdm thong tin chi sb chi thi tmg vién dugc chon trong danh sach Gmg
vién hop nhét. Vi du, thong tin chon ¢6 thé dugc goi 1 thong tin chi s6 hop nhét hodc
thong tin chi s& hop nhat khéi con. Vi du, thong tin chon ¢6 thé duoc bao gdbm trong
thong tin hinh anh. Theo cach khac, thong tin chon ¢ thé dugc bao gém trong thong
tin vé ché d¢ lién du doan.

Thiét bi gii ma nay c6 thé trich xudt kidu lién du doan ctia khoi hién tai 1a ludng
du doan dwa trén thong tin vé kiéu lién du doan (S1230). Vi dy, kiéu lién dy doan cia
khéi hién tai c6 thé duoc trich xuét 1a ludng du doan trong sb6 du doan L0, du doan L1,
hoc ludng du doan dya trén thong tin vé kiéu lién dw doan. O day, viée dw doan L0 c6
thé chi thi viée du doén dya trén danh sach anh tham chiéu 0, viéc du doan L1 ¢6 thé
chi thi viéc du doan dua trén danh sach anh tham chiéu 1, va viéc luong du doan c6 thé
chi thi viéc du dodn dua trén danh sach anh tham chiéu 0 va danh sach anh tham chiéu
1. Vi du, thong tin vé kiéu lién du doan c6 thé bao gdm phan tir cti phap inter pred_idc.

Thiét bi giai ma nay c6 thé trich xuit thong tin chuyén dong trén khdi hién tai
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dua trén Gmg vién dugc chon (S1240). Vi dy, thiét bi giai ma nay co thé trich xuét thong
tin chuyén dong L0 va thong tin chuyén dong L1 dua trén ting vién dugc chon khi kiéu
lién du doan duogc trich xuét 1a ludng dy doan. Vi dy, thong tin chuyén dong LO c6 thé
bao gdm chi s6 anh tham chiéu L0, vecto chuyén dong L0, v.v., va thong tin chuyén
dong L1 co thé bao gém chi s anh tham chiéu L1, vecto chuyén dong L1, v.v.. Chi sb
anh tham chiéu L0 c6 thé bao gdm thong tin chi thi &nh tham chiéu trong danh sach anh
tham chiéu 0, va chi s anh tham chiéu L1 c6 thé bao gdm thong tin chi thi &nh tham
chiéu trong danh séch anh tham chiéu 1.

Thiét bi gidl ma nay co thé tao ra L0 mau dy doan va L1 mAu du doan cta khoi
hién tai dua trén thong tin chuyén dong nay (S1250). Vi du, khi kiéu lién du doan cua
khéi hién tai dugc trich xuét 14 ludng du dodn, thi danh sach anh tham chiéu 0 va danh
sach anh tham chiéu 1 c6 thé dugc st dung cho viée du doan khdi hién tai. Vi dy, LO
mAu du doén c6 thé biéu thi cic mau du doan cia khéi hién tai ma dugc trich xuét dua
trén danh séch anh tham chiéu 0, va L1 m3u du doan c6 thé biéu thi cic mau dy doan
ctia khéi hién tai ma duoc trich xuét dya trén danh sach anh tham chiéu 1.

Vi du, cic Gng vién c6 thé bao gdm ung vién hop nhét khéng gian. Vi du, khi
ung vién dugc chon 1a img vién hop nhét khong gian, thi thong tin chuyén dong L0 va
thong tin chuyén dong L1 ¢6 thé duoc trich xuit dva trén tng vién hop nhit khong gian
nay, va L0 mau du doan va L1 mau dy doan dugc tao ra dua trén do.

Vi du, cac tmg vién c6 thé bao gbm tmg vién hop nhét thoi gian. Vi du, khi tmg
vién duoc chon la tmg vién hop nhét thoi gian, thi thong tin chuyén dong L0 va thong
tin chuyén dong L1 c6 thé dugc trich xudt dya trén tng vién hop nhat thoi gian nay, va
L0 mau du doan va L1 miu du doan dugc tao ra dya trén do.

Vi du, cac Gmg vién c6 thé bao gdm cic ting vién theo cdp. Vi dy, khi g vién
duoc chon 1a tmg vién theo cap, thi thong tin chuyén dong L0 va thong tin chuyén dong
L1 ¢6 thé duoc trich xuét dva trén Gng vién theo cdp nay, va LO mau du doan va L1

mau du doan cé thé duogc tao ra dua trén d6. Vi dy, tmg vién theo cip c6 the dugc trich

91



52208 92/119

xudt dua trén hai ing vién khéc trong sb cac tng vién duge bao gbm trong danh sach
Gng vién hop nhét.

Theo cach khac, vi du, danh sach (g vién hop nhit c6 thé 13 danh sach tng
vién hop nhét khdi con, va ting vién hop nhét afin, ing vién hop nhét khéi con, hodc
g vién SbTMVP, c6 thé duoc chon. O day, ing vién hop nhét afin theo cac don vi 1a
cac khéi con c6 thé duge goi 14 img vién hop nhét khéi con.

Vi du, c4c tmg vién c6 thé bao gbm g vién hop nhét afin. Vi duy, khi tng vién
duogc chon 1a Gtng vién hop nhét afin, thi thong tin chuyén dong L0 va thong tin chuyén
dong L1 ¢6 thé dugce trich xuét dya trén ing vién hop nhat afin nay, va L0 mau du doan
va L1 mau du doan dugc tao ra dua trén d6. Vi duy, tmg vién hop nhét afin nay co thé
bao gdm céac vecto chuyén déng ctia diém kiém soat (Control Point Motion Vector -
CPMV), valL0 mau du dodn va L1 mau du doan co thé duoc tao ra béng cach thuc hién
viéc du doan theo cac don vi la khdi con dua trén cac CPMV nay.

J day, CPMV c6 thé dugc trich xut dua trén mot khéi trong sé cac khéi 1an
can cta diém kiém soét (Control Point - CP) cua khéi hién tai. Vi du, s6 lugng CP ¢c6
thé 12 2, 3, hodc 4, CP c6 thé dugc dat tai it nhit mot phan cua dinh trai (hodc goc dinh
trai), dinh phai (hodc goc dinh phai), ddy trai (hodc goc day trai), hodc day phai (hodc
g6¢ day phai) ctia khdi hién tai, va chi mot CP ¢6 thé ton tai tai moi vi tri.

Vi du, CP ¢6 thé 1a CP0 duoc dat tai dinh trai cua khdi hién tai. Trong truong
hop niy, cac khéi lan can c6 thé bao gdm khéi lan can & goe dinh trai ctia khoi hién tai,
khéi 14n can ddy trai k& v6i ddy cia khdi 1an cin ¢ goc dinh trai, va khoi lan can trén
dinh k& voi bén phai ctia khéi 1an c4n & gbe dinh trai. Theo cach khéc, céc khdi 1an can
c6 thé bao gdm khéi A2, khdi B2, hodc khdi B3 trén Fig.8.

Theo cach khéc, vi du, CP ¢6 thé 1a CP1 duoc dit tai dinh phai ciia khdi hién
tai. Trong truong hop nay, cac khéi 1an can c6 thé bao gdbm khdi 1an can & goc dinh phai
cia khéi hién tai va khéi 1an can trén dinh k& v6i bén trai cia khéi 1an cén & goc dinh

phai. Theo céch khéc, cac khédi lan can c6 thé bao gdm khéi BO hoic khéi B1 trén Fig.8.
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Theo cach khac, vi du, CP co6 thé 1a CP2 dugc dat tai ddy trai cla khdi hién tai.
Trong truong hgp nay, cac khéi 1an can c6 thé bao gdm khéi 14n can & goc day trai cia
khéi hién tai va khéi 1an can bén trai k& v6i dinh cta khdi 1an can & goc day trai. Theo
céch khéc, cac khdi lan can c6 thé bao gdbm khdi A0 hodc khdi A1 trén Fig.8.

Theo cach khac, vi du, CP ¢6 thé 1a CP3 duoc dit tai day phai cla khéi hién tai.
O day, CP3 ciing c6 thé dugc goi 1a RB. Trong truong hop nay, cac khéi 14n cin c6 thé
bao gdm khdi cling vi tri ciia khéi hién tai hodc khdi 14n can & géc ddy phai ciia khoi
duoc dat cung vi tri. O aday, khéi duge dat cung vi tri ¢6 thé bao gdm khéi tai cung vi
trf voi khéi hién tai trong anh tham chiéu khac voi anh hién tai ma khoi hién tai dugc
dit trong d6. Theo cach khéc, khdi 14n cén ¢ thé bao gém khdi T trén Fig.8.

Theo cach khac, vi du, cac tmg vién c6 thé bao gdm cac ting vién SbTMVP. Vi
du, khi tmg vién dugc chon 1a tng vién SbTMVP, thi thong tin chuyén dong LO va
thong tin chuyén dong L1 co thé duoc trich xuét dua trén khéi 1an cin bén trai cia khéi
hién tai, va dua trén do, L.O mau du doan va L1 miu du doan c6 thé duoc tao ra. Vi dy,
L0 miu du doan va L1 mau du doan c6 thé duoc tao ra béng cach thuc hién viéc du
doan theo cac don vi la cac khéi con.

Vi du, thiét bi giai ma nay co thé tao ra cdc mau du doan cla khdi hién tai dua
trén LO mAu du doéan, L1 mAu du doén, va thong tin trong sb (S1260). Vi dy, thong tin
trong sb ¢6 thé duge trich xuit dua trén thong tin chi s6 trong sb trén Gng vién dugc
chon tir trong sb cac ing vién dugc bao gbm trong danh sach ng vién hop nhét. Vi du,
thong tin trong s6 ¢6 thé bao gdbm thong tin vé trung binh dugc 14y trong s6 ciia LO mau
du doan hoic L1 miu du dodn. Tuc 13, thong tin chi sb trong s6 c6 thé chi thi thong tin
chi sb trén cac trong sé duogc sir dung cho trung binh duoc 14y trong sd, va trung binh
duoc léy trong sb nay co thé duoc thuc hién dua trén thong tin chi sb trong sb. Vi du,
thong tin chi sd trong s6 ¢6 thé bao gdm thong tin chi thi bat ky trong s6 ba hodc nam
trong sd. Vi dy, trung binh dugc 14y trong sb c6 thé bidu thi trung binh dugc lay trong

s6 trong viéc ludng dy doan véi trong s6 mic d6 CU (Bi-prediction with CU-level
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Weight - BCW) hoc viéc ludng du doan véi trung binh duge 14y trong s6 (Bi-prediction
with Weighted Average - BWA).

Vi dy, cac tng vién c6 thé bao gbm tng vién hop nhét thoi gian, va thong tin
chi sb trong s6 trén tmg vién hop nhét thoi gian ¢6 thé duge trich xuét 14 0. Tirc 13, thong
tin chi sb trong sb trén tmg vién hop nhét thoi gian c6 thé dugc trich xuét 12 0. O day,
thong tin chi s trong s6 12 0 c6 thé c6 nghia 1a viéc cac trong s6 ctia mdi chiéu tham
chiu (twrc 1a chidu du doan LO va chiéu dyu doan L1 trong qua trinh ludng du doan) 12
gidng nhau.

Vi du, cac tng vién c6 thé bao gbm tng vién hop nhét thoi gian, va thong tin
chi sb trong sd trén tmg vién hop nhét thoi gian c6 thé dugc trich xuit dua trén thong
tin chi sb trong sb trén khéi cling vi tri. Tuc 13, thong tin chi s6 trong sb trén Gmg vién
hop nhét thoi gian ¢ thé duge trich xuit dua trén thong tin chi s6 trong sb trén khoi
cing vi tri. O day, khéi duoc dat cung vi tri ¢6 thé bao gbm khdi tai ciing vi tri vé6i khéi
hién tai trong anh tham chiéu khac véi anh hién tai ma khdi hién tai duoc dit trong do.

Vi du, cac ung vién co thé bao gdm tmg vién theo cip, va thong tin chi sb trong
56 ¢6 thé dugc trich xuét 1a thong tin chi s6 trong s6 trén mot trong s hai ing vién khac
do trong danh sach tng vién hop nhit ma dugc dung dé trich xudt tng vién theo cip.
Tac 14, thong tin chi s trong s6 trén Gmg vién theo cdp cé thé dwoc trich xuat 1a thong
tin chi sb trong s trén mot trong s6 hai img vién khéc do trong danh sach Gng vién hop
nh4t ma duoc ding dé trich xuét iing vién theo cap.

Vi duy, cac Gmg vién c6 thé bao gbm g vién theo cip, va ing vién theo cdp co
thé duoc trich xuét dua trén hai Gtng vién khac trong s6 cac tng vién. Khi thong tin chi
s6 trong s6 cia mdi trén hai tng vién khac do 1a gidng nhur thong tin chi s6 trong s6 thir
nhét, thi thong tin chi $6 trong s6 danh cho ung vién theo cdp c6 thé duoc trich xudt dua
trén thong tin chi sb trong s6 tht nhét. Khi thong tin chi sb trong s6 trén mdi trong s6
hai tmg vién khac do 1a khong gidng nhau, thi thong tin chi s6 trong sd trén Gmg vién

theo cap co thé dugc trich xuét dua trén thong tin chi s6 trong s6 mic dinh, va trong
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trurong hgp nay, thong tin chi sd trong s6 miac dinh c6 thé tuwong tng véi thong tin chi
s6 trong s6 trén viéc cho trong s6 gibng nhau cho mdi trong s6 L0 mau du doan va L1
mau du doan.

Vi du, cac ang vién c6 thé bao gdm mg vién theo cip, va tmg vién theo cap co
thé dugc trich xuét dya trén hai tng vién khac trong s6 cac tng vién. Khi thong tin chi
s trong s cia mdi trén hai tmg vién khéc d6 1a gidng nhu thong tin chi s trong s6 thir
nhét, thi théng tin chi s trong s6 danh cho ting vién theo cdp co thé duoc trich xuét dua
trén thong tin chi sb trong sd thi nhat. Khi thong tin chi s trong s6 trén mdi trong s6
hai ing vién khac dé khong gidng nhau, thi thong tin chi s trong sb ¢6 thé dugc trich
xut dya trén thong tin chi sb trong s6 thay vi thong tin chi s6 trong s6 mic dinh trong
s6 cac thong tin chi s trong s6 cia mdi trong sb hai g vién khéac d6. Thong tin chi 56
trong s6 mic dinh c6 thé twong ing véi thong tin chi s6 trong sb trén viéc cho trong s6
gidng nhau cho mdi trong s6 1.0 mau dy doan va L1 mau du doan.

Vi du, danh sach émg vién hop nhét c6 thé Ia danh sach Gmg vién hgp nhat khoi
con, va tng vién hop nhét afin, ing vién hop nhét khdi con, hodc tmg vién SPTMVP,
1a ¢6 thé duogc chon. O day, tmg vién hop nhét afin theo cac don vi 1a cac khdi con ¢
thé dugc goi 1a ing vién hop nhét khdi con.

Vi du, céc tng vién bao gdm mg vién hop nhét afin, va ung vién hop nhét afin
c6 thé bao gdbm cac vecto chuyén dong cla diém kiém soat (Control Point Motion
Vector - CPMV).

Vi du, khi Gmg vién hop nhét afin bao gdm CPMV danh cho diém kiém soét 0
(CP0) dugc dat & dinh tréi ciia khéi hién tai, thi thong tin chi sd trong so trén ing vién
hop nhét afin c6 thé duoc trich xuit dva trén thong tin chi 36 trong sd trén khéi cu thé
trong sb cac khdi 1an cén ctia CPO. Khi tmg vién hop nhét afin khong bao gom CPMV
danh cho CPO dugc dit tai dinh trai cia khéi hién tai, thi thong tin chi sb trong s6 trén
ung vién hop nhét afin c6 thé duoc trich xuit dya trén thong tin chi s6 trong s6 trén khoi

cu thé trong s6 cac khéi 1an can ciia diém kiém soat 1 (CP1) dugc dit 6 vi tri dinh phai
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cua khoi hién tai.

Khéi cu thé trong s6 cac khdi 1an can cia CPO 12 twong tmg voi khéi dugce sir
dung dé trich xudt CPMV cho CPO0, va cic khdi 1an can ciua CPO c6 thé bao gém khéi
[4n can & goc dinh trai cha khéi hién tai, khéi 1an can bén trai ké véi ddy cua khoi lan
can & goc dinh trai, va khdi 1an c4n trén dinh k& véi bén phai cia khéi 1an can ¢ goc
dinh tréi.

Trong sb cac khdi 1an can cua CP1, thi khdi cu thé 1a twong ting véi khdi duoc
sir dung dé trich xudt CPMV danh cho CP1, va cac khéi lan can CP1 ¢6 thé bao gdm
khéi 1an can & goc dinh phai ctia khdi hién tai va khéi 1an can trén dinh k& v6i bén trai
ctia khéi 14n can & goc dinh phai.

Theo cach khac, vi du, cac Gmg vién co thé bao gdm tng vién SbTMVP, va
thong tin chi ) trong sb trén ung vién SbTMVP co thé duoc trich xuét dua trén thong
tin chi sb trong s6 trén khéi 14n can bén trai ciia khdi hién tai. Tirc 13, thong tin chi sb
trong s trén g vién SbTMVP ¢6 thé dugc trich xuit dua trén thong tin chi s6 trong
sd trén khdi 1an cén bén tréi.

Theo cach khac, vi du, cac tng vién co thé bao gém ung vién SbTMVP, va
thong tin chi s trong sé trén tmg vién SbTMVP ¢6 thé duoc trich xuat 1a 0. Tuc 1a,
thong tin chi s trong s6 trén tng vién SbTMVP ¢6 thé duoc trich xuét 14 0. O day,
thong tin chi sd trong 36 12 0 ¢o6 thé c6 nghia 1a viéc céc trong s6 cia m6i chiéu tham
chiéu (trc 12 chiéu du doan LO va chiéu du doan L1 trong qua trinh ludng du doan) 1a
gidng nhau.

Theo cach khac, vi du, cac ing vién co thé bao gém ung vién SbTMVP, va
thong tin chi sd trong s6 c6 thé duoc trich xuat dua trén thong tin chi 36 trong sb trén
khéi trung tAm & khoi cing vi tri. Tic 13, thong tin chi s6 trong sb trén tmg vién
SbTMVP ¢6 thé duogce trich xuat dua trén thong tin chi s trong sb trén khéi trung tAm
& khéi cung vi tri. O day, khéi duge dit cing vi tri ¢6 thé bao gbm khéi tai ciing vi tri

v6i khéi hién tai trong anh tham chicu khac v6i anh hién tai ma khoi hién tai duoc dat
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trong do, va khéi trung tAm c6 thé bao gdm khéi con & dy phai trong s6 bdn khdi con
duoc dat & tam cua khdi duge dit cing vi tri.

Theo cach khéac, vi dy, cac ung vién co thé bao gdbm ung vién SbTMVP, va
thong tin chi sb trong s6 ¢6 thé dugc trich xuét dua trén thong tin chi sd trong sb trén
mdi trong s cac khéi con & khdi cing vi tri. Ttrc 13, thong tin chi s6 trong sb trén tng
vién SbTMVP ¢6 thé duogc trich xuit dua trén thong tin chi s6 trong s6 trén mdi trong
s6 céac khéi con cia khdi cling vi tri.

Mic du khong duogc thé hién trén Fig.12, nhung, vi du, thiét bi giai ma nay co
thé trich xudt cac miu du dua trén thong tin lién quan dén phan du dugc bao gbm trong
thong tin hinh anh. Ngoai ra, thiét bi giai ma nay co thé tao ra cac mau duoc tdi tao dua
trén cac mau du doan va cac mau du. Khbi duoc tai tao va anh duoc tai tao co thé dugc
trich xut dya trén cac mau duoc tai tao.

Vi du, thibt bi gidi ma nay c6 thé thu thap thong tin hinh anh bao gom tat ca
hodc cac bg phan cua cac phan thong tin (hodc cac phan t¥ ¢t phép) néu trén bang cach
giai ma ludng bit hodc thong tin dugc ma hoa. Ngoai ra, ludng bit hozc thong tin dugc
ma hod nay c6 thé dugc luu gitt & phuong tién luu trit doc duge bang mdy tinh, va c6
thé khién phuong phép giai ma néu trén dwgc thuc hién.

Tuy céc phuong phap da duge mo ta trén co s& luu dd ma trong d6 cac buéde
hodc cac khdi duoc liét ké theo trinh ty & cac phuong an néu trén, nhung cdc budce cua
sang ché 1a khong chi gi6i han & thir ty nhét dinh, va bude nhét dinh c6 thé dugc thuc
hién & budce khac hodc theo thr tw khac hodc ddng thoi véi cac bude da mo ta trén day.
Ngoai ra, ngudi c6 hiéu biét trung binh trong linh vuc s& hiéu ring cac budce clia cac luu
dd 12 khong c6 tinh loai trir, va bude khac co thé duoc bao gdm vao trong d6, hodc mot
hodic nhidu bude & luu dd d6 c6 thé dugc xoa ma khong anh hudong dén pham vi clia
sang ché.

Phuong phap néu trén theo sang ché 12 c6 thé c6 dang phan mém, va thiét bi ma

ho4 va/hodc thiét bi giai ma theo séng ché ¢6 thé duoc bao gdbm trong thiét bi dé thuc
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hién viéc xir 1y anh, vi du, ti vi (TV), may tinh, dién thoai thong minh, hdp thu tin hiéu
truyén hinh, thiét bi hién thi, v.v..

Khi cac phuong 4n cua sang ché duoc thuc hién bang phan mém, thi phuong
phéap néu trén co thé duoc thuc hién béi mddun (tién trinh hodc ham) ma thuc hién chirc
ning néu trén. Modun nay co thé duoc luu giit trong bd nhé va duge thuc thi béi bo xi
1y. BY nhé nay cé thé duogc lip dat bén trong hodc bén ngoai bd xir Iy va c6 thé duoc
ndi dén bd xr Iy thong qua cac phuong tién khac nhau da duoc biét r5. BO xir Iy c6 thé
bao gdm mach tich hop chuyén dung (Application-Specific Integrated Circuit - ASIC),
céc con chip khac, mach logic, va/hodc thiét bi xir Iy dit liéu. Bo nhé nay c6 thé bao
gb6m bo nhé chi doc (Read-Only Memory - ROM), bo nhé truy cp ngau nhién (Random
Access Memory - RAM), bo nh¢ flash (b0 nhé chép nhoang), thé nhé, phuong tién luu
trit, va/hodc thiét bi luu trit khac. Néi cach khac, cac phuong 4n theo sang ché c6 thé
duoc thuc hién va duge thuc thi trén bd xi 1y, bd vi xir Iy, bd diéu khién, hogc chip. Vi
du, cac don vi chirc nang dugc thé hién trén cac hinh vé& twong tng c6 thé duoc thuc
hién va duoc thue thi trén méy tinh, bd xir Iy, bd vi xit 1y, bo didu khién, hodc chip.
Trong truong hop nay, thi thong tin vé viée thyuc hién (vi du, thong tin vé cac chi dan)
hodc cac thuat toan 1a co thé dugc luu gilt & phuong tién luu trit k¥ thuat $b.

Ngoai ra, thiét bi giai ma va thiét bi ma hoa ma (c4c) phuong an cia sang ché
dugc ap dung vao do 1a co thé duoc bao gdm trong bo thu phat quang ba da phuong
tién, thiét bi dAu cudi truyén thong di dong, thiét bi video rap chiéu phim gia dinh, thiét
bi video rap chiéu phim kg thudt s, camera giam sat, thiét bi chat video, va thiét bi
truyén thong thoi gian thuc ching han nhu truyén thong video, thiét bi tao luong di d@ng;
phuong tién luu trt, may ghi hinh cAm tay, nha cung cép dich vu video theo yéu cau
(Video on Demand - VoD), thiét bi video OTT (Over The Top - dich vu cung cép nodi
dung trén nén mang vién thong), nha cung cAp dich vu tao ludng Internet, thiét bi video
3D (3 Dimensional - 3 chidu), thiét bi thuc té 4o (Virtual Reality - VR), thiét bi thuyc té

ting cudng (Augment Reality - AR), thiét bi video dién thoai hinh anh, thiét bj dau cubi
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trén xe (vi du, thiét bi ddu cudi trén xe (bao gdm xe tw hanh), thiét bi ddu cudi trén may
bay, hoic thiét bi d4u cubi trén tau thuy), va thiét bi video y t&; va c6 thé duge st dung
@8 xtr 1y tin hiéu anh hozc dit liéu anh. Vi du, thiét bi video OTT c6 thé bao gdbm may
choi game chuyén dung, may phat dia Bluray, TV ¢6 két ndi Internet, hé thdng rap hat
gia dinh, dién thoai théng minh, may tinh bang, va du ghi video k¥ thuat s6 (Digital
Video Recorder - DVR).

Ngoai ra, phuong phap xir Iy ma (cac) phwong 4n cua sang ché duoc ap dung
vao d6 c6 thé duoc tao ra dudi dang chuong trinh duge thuc thi boi may tinh va c6 thé
duoc luu gift & phwong tién ghi doc dwoc bang may tinh. Dit liéu da phwong tién c6 cAu
tric dit liéu theo (cac) phuong an cla sang ché ciing c¢6 thé duoc lwu giit & phuong tién
ghi doc dugc bing may tinh. Phuong tién ghi doc dugc bang may tinh nay bao gom tat
ca cac loai thiét bi luu trit va cac thiét bi luu trir phan tan ma dit liéu doc duge bang may
tinh dwgc luu gitt trong d6. Phuong tién ghi doc duoc bang may tinh nay c¢6 thé bao
gbm, vi dy, dia Bluray (Bluray Disc - BD), thiét bj buyt ndi tiép van nang (Universal
Serial Bus - USB), ROM (Read Only Memory - by nhé chi doc), PROM (Programmable
ROM - ROM l4p trinh dugc), EPROM (Erasable Programmable ROM - ROM lép trinh
duoc va xoa dugc), EEPROM (Electrically Erasable Programmable ROM - ROM lép
trinh dugc va xo4 dugc bang dién), RAM (Random Access Memory - bd nhé truy cép
ngiu nhién), dia CD-ROM, bang tir, dia mém, va thiét bi luu trit dit liéu quang hoc.
Phuong tién ghi doc duoc bing may tinh nay ciing bao gdm cac phwong tién duoc thuc
hién duéi dang séng mang (vi du, truyén qua mang Internet). Ngoai ra, ludng bit ma
duoc tao ra bai phuong phap ma hoa nay 13 c¢6 thé dwoc luu giit trén phuong tién ghi
doc duoc bang may tinh hodc duge truyén qua mang truyén thong diing day hoic khong
day.

Ngoai ra, (cac) phuong an cia sang ché 1a c6 thé duoc thuc hién duéi dang san
phdm chuong trinh may tinh dua trén ma chuong trinh, va ma chwong trinh nay c6 thé

duoc thue thi trén may tinh theo (cac) phuong 4n cua sang ché. M chuong trinh nay
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6 thé duoc luu giit trén bd mang doc dugc béng may tinh.

Fig.14 1a hinh v& thé hién mot vi du ctia hé théng tao ludng nodi dung ma phuong
an nay cua sang ché c6 thé dugc ap dung vao do.

Nhu duge thé hién trén Fig.14, hé théng tao ludng nodi dung ma cac phuong an
clia sang ché dugc ap dung vao d6 nay co thé noi chung 1a bao gdm may chit ma hod,
may chu tao ludng, may chi web, bo luu trit phuong tién, thiét bi nguoi dung, va thiét
bi diu vao da phuong tién.

M4y chti ma hoa c6 chirc ning nén cac ndi dung duge nhép vao tir cac thiét bi
dﬁﬁ vao da phuong tién, chéng han dién thoai thong minh, camera, mdy ghi hinh cAm
tay, v.v., thanh dit liéu k¥ thuét sb dé tao ra ludng bit, va truyén n6 dén may chu tao
ludng. Theo vi du khéc, trong truong hop ma thiét bi dau vao da phuong tién, chéing
han dién thoai thong minh, camera, may ghi hinh cAm tay, v.v., truc tiép tao ra luéng
bit, thi may chd ma hoa co thé dugc luge bo.

Ludng bit nay c6 thé dugc tao ra bang phwong phdp ma hoa hoac phuong phép
tao ludng bit ma cac phuong 4n cia sang ché dugc ap dung vao d6. Va may chu tao
ludng c6 thé tam thoi luu gitr ludng bit ndy trong tién trinh truyén hodc nhan ludng bit
nay.

My chu tao ludng truyén dit liéu da phwong tién dén thiét bi nguoi dung trén
co 6 yéu cau ciia ngudi dung thong qua may chi web, ma c6 chirc nang nhu trang thiét
bi dé bao cho nguoi dung biét c6 dich vu gi. Khi nguoi dung yéu cau dich vu ma ngudi
dung can, thi may chi web truyén yéu cau d6 dén may chu tao ludng, va may chu tao
ludng truyén dit liéu da phuong tién dén ngudi ding. V& mit nay, thi hé thong tao ludng
n6i dung c6 thé bao gém mdy chii didu khién riéng biét, va trong trudong hop nay, thi
may chi didu khién nay c6 chtc ning diéu khién cac 1énh/cac dap ung gifta trang thiét
bi tuong tng trong hé théng tao ludng ndi dung nay.

May chu tao ludng c6 thé nhan cac ndi dung tir bd luu trit phuong tién va/hodc

mAay cht ma hoa. Vi dy, trong truong hop cac ndi dung nay duge nhén tir may chu ma
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ho4, thi cac ndi dung nay co thé nhan duoc trong thoi gian thuc. Trong truong hgp nay,
may chu tao ludng c6 thé huu gitt ludng bit nay trong mot khoang thoi gian dinh trude
dé cung cép dich vu tao ludng mdt cach mugt ma.

Vi du, thiét bi ngudi dung c¢6 thé bao gdm dién thoai di dong, dién thoai thong
minh, laptop (mdy tinh xach tay), thiét bi d4u cudi phat soéng s6, may tro 1y c4 nhan k¥
thuat s6 (Personal Digital Assistant - PDA), mdy choi da phuong tién co dong (Portable
Multimedia Player - PMP), thiét bi din duong, mdy tinh bang lai laptop, may tinh bang,
may tinh x4ch tay siéu méng nhe, thiét bi deo (vi du, thiét bj dau cudi kiéu dong ho
(ddng hd thong minh), thiét bi dau cudi kiéu kinh mét (kinh théng minh), thiét bi hién
thi gén trén dAu (Head Mounted Display - HMD)), ti vi ky thuat s6, méy tinh dé ban,
bién chi dan k¥ thuat s6, v.v..

MBJi trong s6 cac may chi trong hé théng tao ludng ndi dung nay c6 thé duogc
van hanh du6i dang may chu phan tan, va trong trudng hop nay, thi dir liéu ma mdi may
chi nhan duoc 1a ¢6 thé duge xir 1y theo cach phén tan.

Céac diém yéu ciu bao hd trong ban md ta nay c6 thé duoc két hop theo nhiing
cach khac nhau. Vi du, cac diu hiéu k¥ thuat & cac diém yéu cu bao ho vé phuong
phép ciia ban md ta ndy ¢6 thé duoc két hop dé duge thyc hién & thiét bi, va cac dau
hiéu k§ thuat & cc diém yéu cAu bao hd vé thiét bi c6 thé dugc két hqp dé duoc thuc
hién & phuong phap. Ngoai ra, cac ddu higu ky thuat & (céc) diém yéu cu bao hd ve
phuong phap va (céc) diém yéu cau bao ho vé thiét bi c6 thé duoc két hop dé dugce thuc
hién & thibt bi. Ngoai ra, cac ddu hiéu k§ thuat & (cac) diém yéu cau bao ho vé phuong
phéap va (cac) diém yéu ciu bao hd vé thiét bi c6 thé dugc két hop dé dugc thuc hién &

phuong phap.
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YEU CAU BAO HO

1. Phuong phap giai ma anh dugc thuc hién boi thiét bi giai ma, trong d6 phuong phap
giai ma anh nay bao gbm céc budc:

nhan thong tin hinh anh bao gbm thong tin vé ché do lién du doéan thong qua
ludng bit;

tao ra danh sach g vién hop nhét cuia khoi hién tai dya trén thong tin vé ché do
lién du doéan;

chon mot Gng vién tur trong s6 cac ung vién duogc bao gbm trong danh sach Gng
vién hop nhét nay;

trich xuét thong tin chuyén dong trén khdi hién tai dva trén ing vién duoc chon;

tao ra LO mau du doan va L1 mau du doan cua khdi hién tai dua trén thong tin
chuyén dong nay; va

tao ra cac mau du doén cia khdi hién tai dua trén LO mau du doan, L1 mau du
doan nay, va thong tin trong sb, trong d6 thong tin trong s6 1a thong tin trong s6 danh
cho viéc ludng du doan va duogc trich xut dua trén chi s6 trong s6 danh cho g vién
dugc chon,

trong d6 cac ng vién bao gdm tmg vién hop nhét afin duogc x4y dung, va ung
vién hop nhét afin duge xay dung nay bao gdm céc vecto chuyén dong cta diém kiém
soat (Control Point Motion Vector - CPMV),

trong d6 dua trén truong hop ma ng vién hop nhét afin dugc xay dung la dugc
tao ra dya trén {CPO, CP1, CP3}, thi chi sb trong s6 danh cho g vién hop nhét afin
dugc xay dung la duoc thiét dat bé'mg chi s6 trong sb danh cho CPO, trong d6 CPO lién
quan dén géc dinh tréi ciia khéi hién tai, CP1 lién quan dén goc dinh phai cia khéi hién

tai va CP3 lién quan dén goc day phai cia khéi hién tai.
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2. Phuong phap ma hoa anh dugc thuc hién boi thiét bi ma hoa, trong d6 phuong phéap
ma hod anh nay bao gdbm céc buéc:

xac dinh ché @6 lién du dodn cta khéi hién tai va tao ra thong tin vé ché do lién
du doan chi thi ché d6 lién du doén nay;

tao ra danh sach g vién hop nhat ciia khdi hién tai dwa trén thdng tin vé ché do
lién du doan;

tao ra théng tin chon chi thi mot trong s6 cac ung vién dugc bao gbm trong danh
sach tng vién hop nhét nay; va

mi hod thong tin hinh anh bao gdm thong tin vé ché d6 lién dw doan va thong tin
chon,

trong do6 thong tin chuyén dong ctia tmg vién dugc chi thi boi thong tin chon la
d8 trich xuit L0 mau du doan va L1 mau du doan cia khdi hién tai,

trong d6 thong tin trong s6 1a dé tao ra cac mau du doan cla khdi hién tai dua
trén LO mAu du doan va L1 miu du doén, trong d6 thong tin trong sb 1a danh cho viéc
ludng du doan va dugce trich xuit dya trén chi s6 trong s6 danh cho tng vién dugc chi
thi boi thong tin chon,

trong d6 cac ing vién bao gbm ung vién hop nhét afin duge xay dung, va ing
vién hop nhét afin dugc xay dung nay bao gdm cac vecto chuyén dong cla diém kiém
soat (Control Point Motion Vector - CPMV),

trong d6, dua trén trudng hop ma ting vién hop nhét afin duoc xay dung la dugc
tao ra dua trén {CP0O, CP1, CP3}, thi chi s6 trong s6 danh cho ung vién hop nhét afin
dugc xay dung la duoc thiét dat béng chi sb trong s6 danh cho CPO, va

trong d6 CPO lién quan dén goc dinh trai cla khdi hién tai, CP1 lién quan dén

goc dinh phai ciia khéi hién tai va CP3 lién quan dén géc ddy phai clia khoi hién tai.
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3. Phuong tién luu trit k§ thut s6 phi nhét thoi doc duge bang may tinh c6 luu giit
ludng bit dwgc tao ra boi phuong phap ma hoa anh, trong dé phuong phap nay bao gbm
cac budc:

xéc dinh ché do lién du doan ctia khéi hién tai va tao ra thong tin vé ché do lién
du doan chi thi ché d6 lién du do4n nay;

tao ra danh sach ing vién hop nhét ctia khdi hién tai dua trén thong tin vé ché d6
lién du doan;

tao ra thong tin chon chi thi mot trong sb cac ting vién dugc bao gdm trong danh
sach g vién hop nhét nay; va

m3 hod thong tin hinh anh d tao ra ludng bit, trong d6 thong tin hinh dnh nay
bao gdm thong tin vé ché d6 lién du doan va thong tin chon,

trong d6 thong tin chuyén dong cia tng vién dugc chi thi bdi thong tin chon 1a
d8 trich xuit L0 mAu du doan va L1 mau du doén cia khdi hién tai,

trong do6 thong tin trong s6 1a dé tao ra cac mau du doan cia khdi hién tai dua
trén LO mAu du doan va L1 mau du doén, trong d6 thong tin trong s6 1a danh cho viéc
ludng du doan va dugc trich xuét dua trén chi s trong s danh cho ung vién dugc chi
thi bai thong tin chon,

trong d6 cac Gng vién bao gbm tmg vién hop nhét afin dugc xay dung, va ung
vién hop nhét afin dugc xay dung nay bao gdm céc vecto chuyén dong cia diém kiém
soat (Control Point Motion Vector - CPMV),

trong d6, dua trén truong hop ma tmg vién hop nhét afin duoc xdy dung 1a duoc
tao ra dua trén {CP0, CP1, CP3}, thi chi s§ trong sd danh cho tng vién hop nhét afin
duogc xay dung la duge thiét dat bang chi s trong s6 danh cho CPO, va

trong d6 CPO lién quan dén goc dinh tréi cta khéi hién tai, CP1 lién quan dén

goc dinh phai ciia khéi hién tai va CP3 lién quan dén goc dy phai ciia khoi hién tai.
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Fig.4
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Fig.7
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Fig.10
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Fig.12
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