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(57) Sang ché dé cap dén phuong phap va thiét bi 1ap ma video. Theo mdt phuong phap
cta sang ché, khéi co sé bao gdm mot thanh phan luma va mot hosic nhiéu thanh phan
chroma theo theo dinh dang chroma 420 hodc 422 dwgc nhan tai bd mé hoa hodc dit ligu
nén chtta khdi co s& duoc nhan tai bd gidi ma. Loai co ché muc tiéu duoc xac dinh cho
toan bd cc khdi con thudce trong khdi co s& khi mdt hodc nhiéu diéu kién thoa man.
Nhitng diéu kién vira néu bao gdm chiéu réng khéi con bang 2 hoic khéi con nhé hon 16
d6i v6i cac thanh phin méau (chroma). Néu co ché ndi anh (intra) khong dwoc chon cho
vung hinh 4nh bao quanh khéi co s0, loai co ché muc tiéu 13 co ché ndi anh hoic 1ién anh
(inter) va néu khong thi, loai co ché muc tiéu 14 co ché noi anh. Cac khdi con trong khéi

co sO dugce ma hoa hoac duge gidi ma mot cach phu hop.
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Linh vie ki thuat dwec dé cap

Sang che de cap dén viéc chon co ché du doan cho cac khdi nho khi 1ap ma video.

Cu thé hon 13, sang ché dé cap dén phirong phap va thiét bi 1ap ma video.
Tinh trang k§ thuit ciia sing ché

Chuén 13p m3 video hiéu sudt cao HEVC (High-Efficiency Video Coding -
HEVC) duoc phat trién boi dur 4n nghién ciru video chung giira cac t6 chirc tiéu chudn
gbm nhém chuyén gia 14p mé video VCEG (Video coding Experts Group - VCEG) dén
tir Nhoém nghién ciru thudéc ITU-T va nhom chuyén gia hinh d&nh dong MPEG ISO/IEC
(Moving Picture Experts Group - MPEG), va c quan hé véi nhau duoc goi 1a nhém hop
tac chung vé& 1ap mi video JCT-VC (Joint Collaborative Team on Video Coding -
JCT-VC). 6 HEVC, mot slice dugc phan ving thanh nhidu don vi cdy lap ma CTU
(Coding Tree Unit - CTU). O kién trtc chinh, céc kich ¢ 16n nhét va nhé nhét ctia CTU
duge xac dinh bang céc thanh phin cd phap theo bd tham sb chudi SPS (Sequence
Parameter Set - SPS). Kich ¢& CTU cho phép c6 thé 13 8x8, 16x16, 32x32, hodc 64x64.

Déi voi mi slice, cac CTU nam trong slice duoc xir 1y theo 1énh quét mang.

CTU con duge phan ving thanh nhiéu don vi 1ap ma CU (Coding Unit - CU) dé
thich trng véi nhiéu dic tinh cuc bd khac nhau. Cay tr phan, dugc goi 1a cay lap ma,
duge st dung dé phan ving CTU thanh nhidu CU. Lay kich ¢& CTU 1a MxM, trong d6
M 12 mét trong sb céc tri s 64, 32, hodc 16. CTU c6 thé 1a CU don nhét (tirc 13, khong c6
su phén chia) hodc c6 thé duoc phan chia thanh bén don vi nhé hon c6 cac kich ¢& bang
nhau (tirc 14, mbi ching c6 kich c& M/2xM/2), ma tuong {mg 13 cAc nit ciia cdy lap ma.
Néu cac don vi 14 cac nut 14 cua ciy lap ma, cac don vi d6 trd thanh cac CU. Néu khong
thi, qué trinh phan chia ciy tir phan c6 thé duoc 1ap lai cho dén khi kich c& niit dat kich
¢ CU cho phép nhé nhit nhu dugc dinh 15 trong SPS (bd tham s6 chudi SPS). Nhiing
két quéa phén chia vira néu theo cAu tric dé quy dugc dinh 1o boi cay 1ap ma (con duoc
goi 12 cAu tric ciy phan ving) 120 trén Fig. 1. Phan ving CTU 110 dwgc thé hién trén
Fig. 1, trong d6 cac dudng nét lién biéu thi cdc dudng bién gidi CU. Quyét dinh licu c6
1ap m3 vung hinh anh bang cach st dung dy doan lién anh Inter (theo thoi gian) hodc du
doéan ndi anh Intra (theo khong gian) dugc thye hién tai CU. Vi kich ¢ CU nho nhét c6

thé 13 8x8, nén do chia nhit dung dé chuyén cic dang dy doan co ban khac nhau 13 8x8.
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Ngoai ra, theo HEVC, mbi CU c6 thé dugc phén ving thanh mot hodc nhiéu don vi
dw doan (PU). Puoc lién két véi CU, PU déng vai trd 13 khbi dai dién co ban dé chia sé
thong tin du do4n. Bén trong mdi PU, qua trinh dy doan giéng nhau dugce 4p dung va
thong tin lién quan duoc truyén dén bo giai ma dya trén PU. CU co thé duoc phan chia
thanh mot, hai hodc bén PU theo dang phan chia PU. HEVC dinh nghia t4m hinh dang
ding dé phan chia CU thanh PU nhw dwoc thé hién trén Fig. 2, bao gdm cac dang phan
vung M x M, M x M/2, M/2 x M, M/2 x M/2, M x M/4 (U), M x M/4 (D), M/4 x M (L)
va M/4 x M (R). Khéng gibng CU, PU c6 thé chi duoc phén chia duy nhét theo HEVC.
Nhitng phin ving dugc thé hién ¢ hang thit hai 13 nhitng phan viing khong d6i ximg,

trong d6 hai phan dwoc phan ving c6 kich c& khéc.

Sau khi thu dugc khdi du thira nho qua trinh dy dodn dya vao dang phén chia PU,
céc khéi du thira vira néu cua CU c6 thé duge phan ving thanh céc don vi bién ddi (TU)
theo cu tric cdy ti phan khac ma twong ty nhu cdy lap mi ding cho CU nhu dwoc thé
hién trén Fig. 1. Cac dudng nét 1ién bidu thi cac duong bién giéi CU va cac dwong chim
gach bidu thi cac duong bién giéi TU. TU 1a khéi dai dién co ban ¢6 cc hé s6 du hozc hé
s6 bién dbi d& ap dung phép bién ddi va lrong tir héa sb6 nguyén. Péi v6i mdi TU, mot
bién ddi sb nguyén c6 cing kich ¢& véi TU duogce ap dung dé nhan duoc cac hé sb du.

Nhirng hé sb vira néu duoc truyén dén bd giai ma sau khi lwong tir hoa dwa vao TU.

Céc thuét ngit khéi cay 14p ma CTB (Coding Tree Block - CTB), khéi 1ap ma CB
(Coding Block - CB), khéi du doan PB (Prediction Block - PB), va khéi bién d6i TB
(Transform Block - TB) dugc dinh nghia d& dinh 13 mang mau hai chiéu c6 mét thanh
phan mau lién quan dén CTU, CU, PU, va TU, mdt cach tuong tmg. Do d6, CTU bao
gdm mdt CTB luma, hai CTB chroma, va céc thanh phan ct phép lién quan. Méi quan
hé twong ty ciing ¢6 d6i v6i CU, PU, va TU. Phan ving cy thuong duoc dp dung dong
thoi cho ca luma va chroma, tuy nhién nhitng phan khac dugce ap dung khi cac kich c&

nhé nhit nhat dinh dat dugc dbi véi.

Ngoai ra, cAu trac phan ving ciy nhi phan duoc d& xuét. Trong qua trinh phan
ving duoc boc 16, khdi ¢ thé duge phan chia dé quy thanh 2 khdi nho hon. Fig. 3 thé
hién nhidu dang phén chia khac nhau. Phan chia ngang va dtmg ddi xtimg 12 nhiing dang
phan chia don gian va hiéu quéa nhit (trc 13, M/2xM va MxM/2), dwgc thé hién & hai
dang phan chia phia trén cung trén Fig. 3. Do vay, theo mdt phwong 4n, ching t6i chi st

dung hai dang phéan chia vira néu.
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Péi véi khdi cho trude c6 kich & MxN, c& dwge bao hidu d€ biéu thi liéu né dugce
phén chia thanh hai khéi nhé hon. Néu cd vira néu biéu thi dang phan chia, thi thanh
phén ¢t phap khac duoc bao hiéu dé cho biét dang phén chia nao duge st dung. Néu
phéan chia dimg dugc st dung thi n6 dugc phéan chia thanh hai khéi ¢6 kich ¢& MxN/2;
néu khong thi né duoc phan chia thanh hai khéi c6 kich ¢& M/2xN. Qu4 trinh phan chia
cay nhi phan c6 thé duoc lap lai cho dén khi kich c& (chidu rong hodc chiéu cao) cia
khdi dat kich ¢ khéi (chiéu rong hodc chiéu cao) cho phép nhod nhat dirge dinh theo ch
phap cép cao chang han SPS. Vi ciy nhi phan c6 hai dang phan chia (tirc 13, ngang va
dimg), nén ca chidu rong va chidu cao khéi cho phép nhé nhit cAn dugc dinh rd. Phin
chia dmg bi cAm hoan toan khi cAc két qua phén chia theo chiéu cao khdi nho hon chiéu

cao nho nhét di dinh nghia. Tuong t, ph chia ngang bi cAm hoan toan khi cac két qua

P PPN

phan chia theo chi <hoi

FA vAng LhA
CU TR RIIUL 1

Fig. 4 minh hoa vi du v& phan ving khdi 410 va cAy nhi phin trong tmg ctia n6
420. O mbi nut phan chia (tirc 13, nut khong 14) ciia cAy nhi phan, mot c¢& dwgc sir dung
dé cho biét dang phan chia nao (phan chia ngang hay phan chia dtmg) duoc sir dung,
trong d6 0 c6 thé biéu thi phan chia dimg va 1 c6 thé biéu thi phan chia ngang.

CAu tric cay nhi phan c6 thé dugc sir dung dé phan chia ving hinh anh thanh nhidu
khéi nhé hon ching han phan chia slice thinh cac CTU, CTU thanh cac CU, CU thanh
céc PU, hodc CU thanh cac TU, va .v.v. Cdy nhi phan c6 thé duoc sir dung dé phan chia
CTU thanh c4c CU, trong d6 nut gdc ctia cdy nhi phan 1a CTU va nut 14 ciia cAy nhi phan
14 CU. Céc nut 14 c6 thé duge xit 1y tiép bang phép 1ap ma dy doan va bién ddi. Nham
don gian hoa, nén s€ khong c6 sy phan vung tir CU thanh PU hodc tir CU thanh TU.
Pidu d6 c6 nghia 1a CU bang PU va PU bang TU. Vi vay, noi cach khéc, niit 14 ciia cAu

trac QTBT 14 don vi co ban dé du doan va bién dbi.
Chu trac QTBT

CAu triic cdy nhi phan linh hoat hon cau triic cAy i phan vi nhiéu dang phan ving
hon c6 thé duoc hd trg, va cling 1a cAu tric giup tang hiéu qua 1ap ma. Tuy nhién, mirc d¢
phirc tap mé hoa cling sé tang 1én dé lwa chon dang phan ving t6t nhat. P& can bang giita
d6 phirc tap va hiéu qua lap ma, mot phuwong phap két hop céu tric cAy nhi phan va ciy
tir phan, con dugc goi 14 cAu triic ciy tir phan cong cay nhi phan (QTBT), di duoc dé
xuit. Theo cu tric QTBT, CTU (hozc CTB cho I slice) 1a nit gbc cia cay tir phan va
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CTU trudce tién dugce phan ving bédi cay tir phan, trong d6 su phan chia cay tir phan cta
mdt nit c6 thé dwoc p lai cho dén khi nut d6 dat kich ¢& nit 14 ciy tir phan cho phép
nhé nhét (tirc 13, MinQTSize). Néu kich ¢ nut 14 cay tir phan khong 16m hon kich ¢& niit
gdc cay nhi phan cho phép 16n nhét (tirc 13, MaxBTSize), n6 c6 thé con dugc phan ving
bdi cay nhi phan. Phan chia cdy nhi phan cia mdt nit c6 thé duoc 13p lai cho dén khi nat
d6 dat kich ¢& niit 14 cAy nhi phan cho phép nhé nhét (tirc 13, MinBTSize) hoic chiéu cao
cAy nhi phan cho phép 16n nhét (tirc 13, MaxBTDepth). Nt 14 ciy nhi phan, cu thé 1a CU
(hodc CB cho I slice), s& duoc str dung dé dy doan (vi du dir doan ndi anh Intra hosdc du
doén lién anh Inter) va bién ddi ma khéng c6 bat ky phan ving nio nita. C6 hai dang
phén chia trong phan chia ciy nhi phan: phan chia ngang d6i ximg va phén chia dimg d6i
xtmg. Theo ciu trac QTBT, kich ¢& niit 13 cAy tir phan cho phép nho nhat, kich ¢& nit
gdc ciy nhi phan cho phép nhé nhat, chidu rong va chidu cao nit 14 ciy nhi phan cho
phép nhé nhit, va chiéu cao ciy nhi phan cho phép 16n nhét c6 thé duoc biéu thi theo ¢
phap cip cao chang han trong SPS. Fig. 5 minh hoa vi du phan ving khéi 510 va cAu triic
QTBT 520 twong tng cta né. Cac dudng nét lién biéu thi phan chia ciy tir phan va cic
dudng chdm gach biéu thi phan chia cdy nhi phan. G mdi nit phan chia (tirc 13, nit
khong 14) ctia cAy nhi phan, mot cd biéu thi dang phan chia ndo (ngang hay dimg) dugc

sir dung, 0 ¢6 thé biéu thi phan chia ngang va 1 ¢6 thé biéu thi phan chia phan chia dtng.

CAu trac QTBT néu trén c6 thé dwoc st dung dé phan chia ving hinh anh (vi du
slice, CTU hodc CU) thanh nhiéu khéi nhé hon chang han phan chia slice thanh cic
CTU, CTU thanh cdc CU, CU thanh cic PU, hoac CU thanh cac TU, va .v.v. Vi du,
QTBT c¢6 thé duge st dung dé phan ving CTU thanh cic CU, trong d6 nut gdc clia
QTBT 12 CTU duoc phan ving thanh nhiéu CU bang ciu tric QTBT va cac CU dugc xtr
1y tiép bang phép lap ma du doan va bién ddi. Nham don gian hoa, nén khong c6 sy phan
ving tir CU thanh PU hodc tir CU thanh TU. Piéu d6 c¢6 nghia 14 CU bang PU va PU
bang TU. Vi vy, néi cach khac, nat 14 cia cAu trac QTBT 14 don vi co ban dé du doan
v bién dbi.

Vi du v& cu tric QTBT dwoc thé hién sau day. Pbi véi CTU co kich ¢& 128x128,
kich ¢& niit 14 cAy t&r phan cho phép nhé nhit dwoc thiét 1ap bang 16x16, kich ¢& niit gbe
cay nhi phan cho phép nho nhét dugc thiét 1ap bing 64x64, chiéu rong va chidu cao nut
14 cAy nhi phan cho phép nhoé nhét déu dwoc thiét 1ap bang 4, va chiéu cao cAy nhi phan
cho phép 16n nhit diroc thiét 14p bang 4. Trudc tién, CTU dugc phan ving bang ciu tric

4/48
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cy tir phan va don vi cay tr phan 14 c6 thé c6 kich ¢& tir 16x16 (tirc 13, kich c& nit 14 cay
tir phan cho phép nhé nhat) dén 128x128 (bang kich c& CTU, tirc 13, khong phan chia).
Néu don vi ciy tir phan 13 12 128x128, né khong thé dwoc phan chia tiép bang cdy nhi
phén vi kich ¢& d6 vuot qué kich c& nitt gbc ciy nhi phan cho phép nhé nhit 64x64. Néu
khong thi, don vi cdy tir phan 14 c¢6 thé dugc phan chia tiép bang cAy nhi phan. Pon vi
cly tir phan 14, ma cling 1a don vi cay nhi phan gdc, ¢6 chidu cao cAy nhi phan 13 0. Khi
chiéu cao cy nhi phin bang 4 (tic 13, cAy nhi phan cho phép 16n nhit nhu dugc biéu
thi), khéng c6 sy phan chia dugce thuc hién hoan toan. Khi khéi cta nat cay nhi phan
twong tng c6 chidu rong bang 4, phan chia khong nim ngang duoc thuc hién hoan toan.
Khi khdi ctia niit cAy nhi phan trong mg c6 chiéu cao bing 4, phan chia khéng thang
ding duoc thuc hién hoan toan. Céc nit 14 cia QTBT duge xtr 1y tiép boi du doan (ndi

91 ndeam Lo 12A.. A - ) v A ~ A A
anh Intra hodc lién anh Inter) va lap ma bién d6i.

Déi v6i 1 slice, cAu trac cAdy QTBT thudng duoc ap dung véi 1ap ma riéng biét
luma/chroma. Vi du, ciu trac cdy QTBT dugc 4p dung riéng d6i v6i cac thanh phén
luma va chroma cho I slice, va duoc 4p dung cho ca luma va chroma (trir khi cac kich c¢&
nho nhAt nhét dinh dat dugc dbi véi chroma) d6i véi cac P slice va B slice. N6i cach
khéc, & I slice, CTB luma c6 phan ving khdi theo cau tric QTBT ctia né va hai CTB
chroma c6 phan ving khdi theo céu tric QTBT khac. O vi du khac, hai CTB chroma ¢

thé con c6 cac phan ving khdi theo cAu tric QTBT riéng ctia chiing.
Ban chét k§ thuét ciia sdng ché

Phuong phap va thiét bi m3 hoa va giai ma video duogc boc 16. Theo mdt phuong
phap ctia sang ché, khdi co sé bao gbm mot thanh phan luma va mot hozic nhiéu thanh
phﬁn chroma theo dinh dang chroma 420 hoac 422 dugc nhén tai b ma hoéa hoac dir ligu
nén chira khéi co sé tai bo giai ma, trong 4o khdi co s& bao gém mdt hodc nhiéu khbi
con dugc tao ra tir qua trinh phéan chia viung l4p ma bang cach sir dung cdy phan ving
don. Loai co ché muc tiéu duoc xac dinh cho toan bd mot hodc nhiéu khéi con thudc
trong khéi co s¢ khi mot hodc nhidu didu kién théa mén, trong d6 mot hoic nhiéu diéu
kién vira néu bao gém chiéu rong thir nhét ciua mot khéi con béng 2 d6i véi mot hoac
nhiéu thanh phin chroma, va trong d6 néu co ché Intra khong dugc chon cho ving hinh
anh bao quanh khéi co s&, thi loai co ché muc tiéu hodc 14 co ché Intra hodc 14 co ché
Inter va néu khong thi, loai co ché muc tiéu 14 co ché Intra. Mt hodc nhiéu khéi con vira

néu trong khoi co s¢ duge ma hoa tai b6 ma hda hodc duge giai ma tai bd gidi ma theo

5
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loai co ché muc tiéu.

Theo mdt phuong an, chiéu rong thir nhét ciia mot khdi con dbi vi mot hodc nhiéu
thanh phin chroma bing 2 twong tmg véi mot didu kién ma chidu rong thir hai ctia khéi
co s& cho mot thanh phan luma vira néu bang 8 va cAy phan viing don cho khéi co sé bao
gdm phan ving ding nhi phan. Theo phurong 4n khac, chiéu rong thir nhat ciia mot khoi
con dbi v&i mot hodc nhiéu thanh phan chroma bing 2 tirong g véi mot diéu kién ma
chiu rong thir hai ctia khéi co sé cho mét thanh phin luma vira néu bang 16 va ciy phan

viing don cho khéi co s& bao gdm phan ving dimg tam phan.

Theo mot phwong an, khi khdi co s6 ¢ dinh dang chroma 420, chiéu rong thir nhat
clia mot khdi con dbi v6i mot hodc nhidu thanh phﬁn chroma béng 2 trong ing v6i mot
didu kién ma chiéu rong thir hai va chiéu cao cua khéi co s& cho mot thanh phﬁn luma
vira néu bang 8 va 16 mét cach twrong mg va ciy phan ving don cho khéi co s6 bao gdm
phéan ving dung nhi phan, chidu rong thir hai va chidu cao ctia khéi co s& cho mot thanh
phin luma vira néu bang 16 va cdy phan ving don cho khéi co sé bao gdbm phén ving
dtmg tam phan, chiéu réng thir hai va chidu cao cia khéi co s& cho mot thanh phan luma
vira néu bing 4 va 32 mdt cach twong mg va ciy phan ving don cho khdi co s¢ bao gbém
phan viung ngang nhi phan hodc tam phan, hoac chidu rong thir hai va chiéu cao ctia khéi
co s& cho mot thanh phan luma vira néu bang 4 va 64 mot cach twong tmg va cdy phan

ving don cho khéi co s& bao gdbm phan chia ngang tam phan.

Theo mot phuong 4n, khi khdi co s& c6 dinh dang chroma 422, chiéu rong thir nhit
ctia mot khdi con ddi véi mot hodc nhiéu thanh phﬁn chroma béng 2 trong (mg véi mot
didu kién ma chidu rong thtr hai va chidu cao ciia khdi co sé cho mét thanh phan luma
vira néu bang 8 va ciy phan ving don cho khi co s bao gbm phéan viing dng nhi phan,
chiu rong thir hai va chiéu cao ctia khbi co s& cho mot thanh phin luma vira néu bang
16 va 8 mot cach twong (mg va cdy phan ving don cho khéi co s& bao gdm phan ving
ding tam phén, chiéu rong thir hai va chiéu cao cua khdi co s& cho mét thanh phﬁn luma
vira néu bang 4 va 16 mot cach tuong tmg va cAy phan viing don cho khéi co s& bao gdm
phén vung ngang nhi phan hoéc tam phan, hoac chiéu réng thir hai va chiéu cao cia khéi
co s& cho mot thanh phin luma vira néu bang 4 va 32 mot cach trong ting va ciy phan

ving don cho khdi co s& bao gdm phén chia ngang tam phan.

Theo mdt phuong 4n, néu co ché Intra khong duoc chon cho ving hinh anh bao
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quanh khdi co s6, ch phép thir nhét dugc bao hiéu tai bd ma hoa hodc duoc phéan tich tai

b6 giai ma dé bao hiéu hodc co ché Intra hodc co ché Inter duge chon cho khoi co sé.

Ving lap mi c6 thé 1a don vi ciy lap m3. Ving hinh anh c6 thé 13 slice. Trong
tredmg hop nay, ct phéap thir hai & tiéu dé slice durge béo hiéu tai bo ma héa hodc dugce

phan tich tai bo giai ma dé biéu thi dang 14p ma cua slice.

Phuong phép va thiét bi khac ding dé rang budc loai co ché d6i vé6i cac khdi nhod
bang cay phan viing don ciing dwoc bdc 16. Theo phuong phép nay, loai co ché muc tiéu
cho tit ca cac khdi con thude trong khéi co s& duoce xac dinh khi mdt hodc nhiéu diéu
kién théa méin. Nhitng diéu kién ndy bao goém kich c& khéi thtr nhit ciia mot khéi con
nhé hon 16 d6i v6i cac thanh phan chroma. Néu co ché Intra khéng dugc chon cho viing
hinh anh bao quanh khéi co s&, thi loai co ché muc tiéu hodc 13 co ché Intra hoic 14 co

ché Inter va néu khong thi, loai co ché muc ti€u 14 co ché Intra.

Theo mot phuong an, kich c& khéi thit nhét ctia mot khdi con dbi véi mét hodc
nhiéu thanh phin chroma bang 4. Vi du, diéu kién nay c6 thé tuong tmg v6i khéi co sé
theo dinh dang chroma 420 c6 kich ¢& khéi bang 64 va ciy phén ving don cho khéi co
s¢ bao gdbm phan viing cdy tir phan, phin ving dtng tam phan, phin ving ngang tam
phan, phan ving diung nhi phan, hoédc phan vung dung nhi phéan.

Theo phuong 4n khac, kich ¢& khdi thir nhat cia mot khdi con d6i véi mot hodc
nhiéu thanh phin chroma bang 8.

Mo ta vin tit cic hinh vé

Fig. 1 minh hoa vi du phan ving khdi bang cach sir dung cAu tric cAy tir phan dé
phéin vung don vi ciy 1ap ma (CTU) thanh cac don vi 1ap ma (cac CU);

Fig. 2 minh hoa phan ving chuyén dong khong d6i ximg AMP (Asymmetric
Motion Partition - AMP) theo chuén 14p ma video hiéu suit cao HEVC (High Efficiency
Video Coding - HEVC), trong d6 AMP dinh nghia tdm hinh dang dung dé phan chia CU
thanh PU;

Fig. 3 minh hoa vi dy vé nhiéu dang phén chia nhi phan khac nhau dugc sir dung
boi cAu triic phan ving cAy nhi phén, trong d6 khdi c6 thé dugc phan chia d& quy thanh
hai khéi nhé hon bing cach str dung cac dang phén chia;

Fig. 4 minh hoa vi du vé& phan ving khéi va ciy nhi phan twong mg ctia no, trong
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d6 & mdi nat phan chia (tic 13, nit khong 18) cia ciy nhi phin, mdt cti phap duoc sir
dung d& cho biét dang phan chia ndo (phan chia ngang hay phan chia dimg) duge st
dung, trong d6 0 c6 thé biéu thi phan chia dimg va 1 c6 thé biéu thi phan chia ngang;

Fig. 5 minh hoa vi dy vé phan ving khéi va QTBT tuong tmg cia nd, trong d6 cac
dudng nét lién bidu thi phan chia cdy tit phan va céc dudng chdm gach biéu thi phan chia
cay nhi phéan;

Fig. 6 minh hoa vi du vé cac vi tri ctia khéi luma tham chiéu, ma c6 thé 1a khéi
luma thir nhét trong khéi co s&, khdi luma cubdi ciing trong khéi co s, khéi luma bao ldy

vi trf trung t4m (duoc biéu thi 1d BR-C) ciia khéi co sé;

Fig. 7 minh hoa lru dd cta hé thdng lap ma duoc 14y 1am vi du c6 phép chon co ché

\
rar

o

1g budc cho khoi nho theo phirong an cia sang ché; va

Fig. 8 minh hoa liu db khac ctia hé théng l4p ma dugc 14y 1am vi dy ¢6 phép chon
co ché rang budc cho khdi nhoé theo phwong 4n ciia sang ché.
MO ta chi tiét sang ché

Phéin mé ta du6i day 13 phin mb ta cach thirc tot nhat thuc hién sang ché. Phin mé
ta ndy dwoc dwa ra nham muyc dich minh hoa cic nguyén 1y chung cia sing ché chir
khong nhim giéi han sang ché. Pham vi clia sang ché duogc xac dinh dung nhit bang

cach tham chiéu cac di€m yéu cau bao hd dinh kem.

Khi dy doan Intra, cdc mAu tai tao lién ké duoc st dung lam cic mAu tham chiéu
cho khéi hién thoi. Néu kich ¢ khéi qua nhé (vi du, CU chroma 2x2), thi cong suat xir
1y bi gi6i han vi bd xt 1y chi ¢6 thé dw doan nhiéu nhét tai cac mau ciia khdi hién thoi va
ding lai. Néu c6 nhiéu khéi nho, thi cong suét xi Iy khong thé dugc cai thién. Theo do,
theo mdt phwong 4n cua sang ché, di dé xuét viéc chia sé chung cdc miu tham chiéu

gibng nhau trong mot ving dé cai thién xir I song song.

O phuong phéap duoc dé xuat dudi day, khéi co s6/CU co s& chia sé chung duoc
dinh nghia. Vi tri trén cling-bén trai ciia khdi co so 14 sharedRootPos, chiéu rong 1a
sharedRootWidth, va chiéu cao 14 sharedRootHeight. Phép suy dién khéi co s6 14 nhur

sau.

Theo mot phwong 4n, trong qué trinh phan ving, néu khéi hién thai ¢ thé théa

man mot hodc nhiéu diéu kién dinh trirde, va khoi co sé chua dwgc thiét 12p, thi vi tri cua

8/48
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khoi co s dugc thiét 1ap 1a vi tri trén cung-bén trai ciia khoi hién thoi, va chiéu rong va
chiéu cao ctia khoi co s¢ bang chiéu rong va chiéu cao ctia khoi hién thoi, néu khong thi,

khéi co s¢ khéng duoc thiét 1ap.

Theo mot phuong 4n, trong qué trinh phin ving, néu mét trong sd cac khdi con ¢
thé théa man mot hodc nhidu didu kién dinh truée, va khdi co s& chua dugc thiét 1ap, thi
vi trf trén cling-bén trai cua khéi co s& duge thiét 1ap 12 vi trf trén ciing-bén trai ctia khéi
hién thoi, va chiéu rong va chiéu cao cua khéi co s& bﬁng chiéu rong va chiéu cao cta
khdi hién thoi; néu khong thi, khdi co s& khong dwoc thiét 1ap.

Diéu kién dinh trwdc d4 néu & trén c6 thé lién quan dén kich c& (hoic dién tich) cia
khéi hién thoi. Theo mot phiong 4n, diéu kién dinh trude 13 kich ¢& nhé hon hodc bang
(ho#c nho hon) gia tri ngudng dinh trude TH. Gid tri ngudng ¢ thé 14 4, 8, 16, 32, 64,
128, 256, 512, 1024, 2048, va 4096.

Néu khdi co s6 tdn tai va co ché Intra duoc sir dung thudc trong khdi co s6, thi cac
mAu tham chiéu duoc chia sé theo co ché du doan Intra, cac mAu tham chiéu cho co ché
Intra, co ché LM, va/hoic co ché CIIP théng thudng duoc suy dan theo khéi hién thoi va
khéi co s6; néu khong thi, cac mAu tham chiéu dugc suy din theo cach thitc nguyén
thuy.

Theo mot phuong an, khdi co s& khong dwoc vuot qua bién gisi khung hinh.

Theo mot phwong 4n, vi tri ctia khéi co s& chung cling s& dwgc sir dung dé suy din
MPM.

Theo mo6t phuong an, khéi co s chung ton tai cho ca thanh phén luma va chroma.
Theo mot phuong 4n, khdi co sé chung chi ton tai cho thanh phén luma.
Theo mot phuong an, khdi co s& chung tdn tai cho thanh phén chroma.

Theo mdt phuong an, db1 v61 mot chudi tile/slice/picture/tile group/video, cé mot
c& dé bao hiéu lidu chudi tile/slice/picture/tile group/video hién thdi d6 cé can dé xac
dinh khéi co s& khong. Theo mot phwong an, & nhitng chudi c6 d6 phan gidi nhé hon
1080P, c& cAp cao nay duoc thiét 14p 12 false.

Khi co ché sao chép khdi n6i anh IBC (Intra Block Copy - IBC) duoc sir dung:

a. Theo mot phuong an, ¢ ca cay chung va cay riéng, khoi tham chiéu dugc
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suy dan tir vécto khéi BV (Block Vector - BV) cia khéi IBC khong thé

chong 1én khoi co s¢;

b. Theo phuong an khéc, chi & cy chung, khéi tham chiéu dwoc suy din tir
vécto khdi BV (Block Vector - BV) cta khdi IBC khong thé chong 1én
khéi co s6; va

c. Theo phuong 4n khéc, chi & cy riéng, khdi tham chiéu duge suy dan tir
vécto khdi BV (Block Vector - BV) ctia khéi IBC khong thé chong 1én
khéi co s6.

Néu BV chroma (hoic ca BV luma va chroma) dwgc suy dan 1am cho khdi chroma
(hodc cé khéi luma va chroma) tham chiéu chdng lén khéi co sé chroma (hodc ca khéi

co' s¢ luma va chroma) tuong tng:

Theo mot phwong an, & cdy ludng, khoi chroma (hodc ca khoi luma va chroma)

khong thé sir dung co ché IBC.

Theo phuong an khac, & cdy Iudng hoac cdy chung hodc cé ciy ludng va cay
chung, BV chroma (hoic ca BV luma va chroma) dwgc suy din s& duge mé rong theo
phuong ngang/ding hodc cd phuong ngang va phuong dung dé 1am cho khéi chroma
tham chiéu khong chong 1én khéi co so chroma (hodc ca khéi co s& luma va chroma)
twong Ung.

Theo mét phuwong an, phuong mé réng phu thudc vao chiéu réng va chiéu cao cia
ving chdng 14n, néu chiéu réng 16n hon hoic bang chiéu cao, thi BV s& dugc mé rong
theo phuong dimg; néu khong thi, BV s& dugc md rong theo phuong ngang.

Theo phuong an khac, & cdy ludng hoac cdy chung hodc cd cdy ludng va cay
chung, cdc miu ctia khéi chroma (hoic c4 khbi luma va chroma) tham chiéu ma chong
16n khéi co s& chroma (hodc ca khéi co so luma va chroma) twong tng s& duoc thay thé
bang cac miu dém.

Theo phuong an khac, ing vién tron IBC c6 thé chi dwoc st dung néu vi tri nim
ngoai khdi co sé.

Theo phuong 4n khac, phép suy dan img vién tron IBC s& st dung bién giéi cua
khéi co sé khi xac dinh vi tri céc khéi lién k.

Néu phan ving ciy riéng (con duogc goi 14 cAy ludng) duoc 4p dung & I-slice, cic

10
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thanh phin luma va chroma c6 thé str dung cac phén viing cay khac nhau. Pdi véi phan
viing cdy chroma, kich ¢& CU nhé nhét c6 thé 12 2x2, kich ¢& d6 qua nhé va s& 1am gidm

cong suat xir 1y.

Theo mot phwong an, kich c& CU chroma nhé nhét bi rang budc badi kich c¢d/dién
tich, chiéu r(f)ng/chiéu cao, hodc chiéu sau. Vi dy, kich ¢& CU chroma nhé nhét c6 thé
duogc thiét 1ap bing 16 (theo d6 phan giai mAu chroma). Theo vi du khac, chiéu rong
hodc chiéu cao CU chroma nho nhét ¢6 thé duoc thiét 1ap béng 4,

Didu kién rang budc kich ¢ c6 thé 12 phép bién dbi ma hoa hodc phép bién dbi

chuén.

Theo phuong 4n khéc, khai niém CU gbe ¢ thé dugc 4p dung chi cho ciy luma,
chi cho ciy chroma, hoic ca ciy luma va ciy chroma. Vi dy, CU géc duoc 4p dung chi
cho ciy chroma. Gi4 tri ngudng cua kich ¢& CU chroma gbc 14 64, 32, hodc 16. Déi véi
CU chroma géc nay, su phéan chia CU tiép duoc thuc hién. Tuy nhién, dbi voi cac CU

con thudéc CU géc nay, cac mau tham chiéu duoc chia sé cho du doan Intra va/hodc LM.

Néu cay phan ving duoc chia sé chung (vi du, phan viing cy chung & I-slice hoic
I-slice c6 phan ving cdy chung), cic phuong phap khac nhau dugce dé& xuat nham tranh
céc khdi Intra chroma nhé hodc nhim giam sy phu thudc dir liéu giita cac khéi Intra
chroma lién tiép.

Phuong phép 1: Céc diéu kién rang budc co ché thude trong khdi co s

Theo phuong an khac, khdi co s& duoc x4c dinh, va toan b céc khéi thude trong
khéi co s& nay phai ¢6 co ché di doan gidng nhau.

Theo mot phuong 4n, co ché giéng nhau c6 nghia 14 toan bd cac khéi thude trong
khdi co s& phai la co ché dy doan Intra/IBC, hodc co ché dy doén Inter.

Thanh phin luma c6 thé dirgc phan ving tiép thanh cac khbi nho hon, va viéc phan
ving cac thanh phin chroma s& theo sau cac khdi luma. P6i v6i cac khéi du doan Intra
thudc trong khdi co sé, cac khdi chroma sé& sir dung cic bién gidi bén trai va trén cling
ctia khéi co s¢ dé tao ra bién du doan Intra, diéu ma gay ra su giam do phu thudc dit licu
gifta cac khéi chroma lién tiép. Theo mot phwong 4n, di véi CU chroma nay, toan bd

cac CU con c¢6 thé sir dung mot TU.

Khi co ché sao chép khéi ndi anh IBC (Intra Block Copy - IBC) duge sir dung:

11
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e Néu BV chroma duoc suy dan 1am cho khdi chroma tham chién chdng 1én

khoi co s& chroma twong Ung:

i. Theo mot phwong 4n, & ciy ludng, khdi chroma khéng thé sir dung
co ché IBC.

ii. Theo phuong an khic, & cdy ludng, cdy chung hodc cé cdy ludng
va cdy chung, BV chroma dugc suy din s& dugc mé rong theo
phuong ngang/dimg hodc ci phuong ngang va phuong ding dé
lam cho khéi chroma tham chiéu khéng chdng 1én khéi co s

chroma twong trng.

iii. Theo phuwong an khac, & cay ludng, cdy chung hoac cé cay ludng
va cAy chung, ciAc mAu ciia khoi chroma tham chiéu ma chong 1én

khéi co sé chroma trong g s& duge thay thé bing cdc miu dém.

Pébi véi CU gbe chira cac CU con phai ¢ co ché dy doan gidng nhau, cac co ché
du doan cia mdi CU dugc rang budc giéng nhau theo mot phuong an. Vi dy, cac cu
phap co ché dy doan ciia mdi CU ciing dwgc bao hidu. Tuy nhién, ching s& gibng nhau.
Theo mot phuong 4n, su twong hop dong bit ma cac co ché dw doan thude trong CU gbe
s& gibng nhau. Theo phuong an khéc, co ché dy doan ctia CU thir nhét trong khéi co s&
duoc bao hidu. Bbi véi cac CU con lai trong khdi co 6, co ché du doan khong duoc bao
hiéu. Theo mdt vi du, chi cac CU co ché Inter cin bao hiéu cd skip va cac ci phap lién
quan. Néu CU di duoc suy dién lam CU Intra, thi c& skip duoc suy dién 14 false.

Phuong phap 2: Huy bé phan chia chroma trong khéi co s6

Trong trudng hop ma khdi co sé dugc x4c dinh, thanh phan luma cta khéi co s&
nay c6 thé duge phan ving tiép thanh cac khéi nho hon, nhung céc thanh phan chroma
cta khdi co sé nay khong thé dwoc phén ving tiép, didu nay gitip bién nhidu khéi luma
trong ximg v6i mot khdi chroma. Céc khéi thudc trong khéi co s& nay khong phai c6 co
ché du doan gidng nhau.

Theo mdt phuong 4n, co ché du doan ciia CU chroma khong phan chia c6 thé dugc
bao hiéu.

Theo phuong 4n khac, co ché dy doan ctia CU chroma khong phan chia c6 thé

duoc suy dién.

12
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Néu co ché du doéan cia cac khédi chroma thudc CU co sé duoc suy dién, thi khéi
luma tham chiéu dwoc x4c dinh. Khéi luma tham chiéu c6 thé 13 khdi luma thir nhit
trong khéi co sé, khdi luma cudi cing trong khéi co s6, khdi luma bao 14y vi trf trung
tam (vi du dudi cung-bén phdi-chinh giita, vi du khdi BR-C trén Fig. 6) ctia khéi co s6,
khéi luma c6 dién tich 16n nhat trong khdi co s6, khdi luma bao léy mot phén tu goc clia
khéi co so, khdi luma duoc 1ap ma Intra d4u tién trong khéi co so, khdi luma duoc lap
ma Inter d4u tién trong khéi co so. Néu IBC duoc sit dung, khdi tham chiéu c6 thé 1a
khéi luma dwoc 1ap ma IBC déu tién, khéi luma duoc 12p ma IBC cudi cung, hodc khoi

luma ¢6 vi tri dinh tree (vi du vi tri trung tdm) trong khéi co so.

Theo mdt phwong an, néu khdi luma tham chiéu 13 dy doan Intra, co ché du doan

Intra ctia khoi chroma s€ dugc suy dan theo khoi luma tham chiéu.

Theo phuong &n khéc, néu khéi luma tham chiéu 14 di doén Intra, co ché du doan

Intra ctia khéi chroma sé la co ché dinh trude, vi du DC hoac planar.

Theo mdt phuong an, néu khdi luma tham chiéu 13 du doan Intra, thi khédi chroma
duge xem 14 co ché phi du do4n phan ving phu ndi anh non-ISP (Intra Sub-partition
Prediction - ISP).

Theo phuong an khac, @61 véi khoi chroma, co ché du doan ctia né c6 thé duge bao
hiéu an va c6 the khac véi khoi luma.
Theo mdt phuong an, néu khoi luma tham chicu 1a du doan Inter, MV cua khoi

chroma duoc suy din tir MV ctia khdi luma.

Theo mot phuong 4n, CU chroma khéng phén chia duge suy dién 1am co ché du

doan Inter khong thé 13 co ché tron merge.

Theo mot phuong an, CU chroma khong phan chia dugc suy didn 1am co ché du

doan Inter khong thé 13 co ché bién d6i khéi phu SBT (Sub-Block Transform - SBT).

Theo mdt phuong 4n, CU chroma khong phan chia dugc suy dién lam co ché du
doan Inter khong thé 4p dung phép loc vécto chuyén dong tai bo giai md DMVR
(Decoder-side Motion Vector Refinement DMVR), va MV tham chiéu 1a MV truée/sau
phép loc.

Theo mot phwong 4n, CU chroma khong phan chia dwgc suy dién 1am co ché du

doan Inter khong thé 13 co ché tam giac.

13
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Theo vi du khac, MV luma duoc lay trung binh trong s6 ctia cdc CU luma twong
g c6 thé duoc sir dung cho CU chroma nay. Trong s6 vira néu c6 thé gidng nhau cho
toan bo cac CU hoac phu thudc vao dién tich CU. Theo mdt vi dy, néu CU luma tuong
tmg str dung co ché khbi phu (vi du co ché ATMVP hoic co ché affin hoic co ché MV
planar), CU chroma cling st dung co ché giéng nhau nhung véi kich ¢& CU 1én hon.

Theo vi du khac, MV chroma duge bo hiéu 4n.

Khi cac khoi luma thude trong khoi co sé ¢6 co ché du doan Intra va Iner, mot s

diéu kién rang budc c6 thé dugce ap dung dé suy dan co ché du doan Intra chroma.

Theo mot phwong 4n, thanh phan chroma c6 thé co ché dy doan Intra Inter két hop
CIP (Combined Intra Inter Prediction - CIIP).

Theo mot phurong 4n, khdi tham chiéu c6 thé chi 1a co ché Inter. Thong tin co ché
du doéan Inter c6 thé duoc léy tir khdi Inter luma dAu tién, khdi luma Inter cudi cung,

hodc khéi Inter luma c6 dién tich 1én nhat.

Theo mét phuong an, néu khoi luma tham chiéu 12 co ché du doéan Intra, co ché m6

hinh tuyén tinh LM (Linear Model - LM) khong dugc hity bé.

Theo phuong 4n khéc, co ché dy doan ding cho CU chroma khéng phan chia c6
thé suy dién mot cach co didu kién. Néu khdi luma tham chiéu 13 co ché du doan Inter,
CU chroma dugc suy dién 1am co ché dy doan Inter, va thong tin chuyén dong duoc 1iy
tir khéi luma tham chiéu. Néu khdi luma tham chiéu khong 13 co ché Inter, thi co ché dy

doan cua CU chroma khong phén chia s€ dugc bao hiéu.

Khi co ché sao chép khéi ndi anh IBC (Intra Block Copy - IBC) duoc sir dung, chi
khdi IBC c¢6 BV ma khong 1am cho khéi chroma tham chiéu chdng 1én khdi co s
chroma tuong tng c6 thé duge chon. Theo phuong an khac, chi khéi IBC ¢6 BV ma
khong 1am cho khéi luma va chroma tham chiéu chdng 1én khéi co s¢ luma va chroma

fwong g c6 thé dwoc chon.

Theo phuong 4n khéc, néu khdi luma tham chiéu dugc chon 1a co ché IBC, thi khéi

tham chiéu luma duoc suy dan khong thé chdng 1én khdi co sd.

Theo phuong an khac, néu khoi luma tham chiéu dugc chon 1a co ché IBC, va néu

khoi tham chiéu luma dugc suy dan chong 1én khoi co sé, BV luma s€ duge mé rong.

Theo phuong an khéc, néu khdi luma tham chiéu duoc chon 1a co ché IBC, va néu
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khéi tham chiéu luma duoc suy din chong 1én khéi co s¢, chi BV chroma dwrge suy dan

s€ dugc mo rong.

Phuong phép 3: Cac didu kién rang budc co ché va hity bo mét cach co diéu kién

phép phén chia chroma thudc trong khdi co sé

Theo phuong an khéc, khdi co s¢ duge x4c dinh; thanh phan luma ciia khéi co sé
ndy c6 thé duoc phan ving tiép thanh céc khéi nhé hon; va liéu cac thanh phin chroma
ctia khdi co s& c6 thd duge phan chia tiép hay khong duoc quyét dinh béi co ché dy doan

cta cac khoi luma thudc cung khodi co sé va cac kich c¢& khoi chroma tuong Ung.

Theo mdt phwong 4n, néu toan bd cac khdi thude khbi co s¢ hién thoi 1 co ché dur
doan Inter, thi viéc phan ving cc thanh phin chroma theo sau cac khéi luma. Néu toan
b6 cac khéi thude khdi co so hién thoi 13 co ché Intra/IBC, thi cac thanh phan chroma
ctia khéi co s¢ nay khong thé dwoc phan chia tiép, diéu nay gitp bién nhiéu khdi luma
tirong xing véi mot khdi chroma. Twong ty, vi co ché Inter khong duoc hd trg theo phan
ving luma 4x4, khi nit phan viing ¢6 mot hosc nhiéu nit con trong d6 kich c& khéi luma
bang 4x4, thi ndt vira néu duoc suy dién lam co ché non-Inter (co ché Intra hodc co ché

IBC).

Theo mot phuwong 4n, cd mode _constraint_flag dugce bao hi¢u dé biéu thi co ché du
doén cua khéi co s¢. Toan bd cac khéi thudc trong khdi co sé s& hodc 13 co ché du doan
Inter hodc co ché dy doan Intra/IBC. Vi dy, khi mode constraint flag beﬁng 1, toan bo
cac khéi thude trong khéi co s6 1a cac khdi duogc 1ap ma Inter, néu khong thi, toan bd cac

khdi thude trong khdi co s6 1a cac khdi duge 1ap ma Intra/IBC.

Liéu c6 giai m3a mode constraint flag hay khong phu thudc vao bién

modeTypeCondition. Bién modeTypeCondition dugc suy ddn nhu sau:

— Néu mot trong sb nhitng diéu kién sau dung, modeTypeCondition dugc thiét 1ap

bang 0
—slice_type ==1va qtbtt_dual tree_intra_flag bang 1
— modeTypeCurr khéng bang MODE_TYPE_ALL

— Néu khong thi, néu mot trong sé nhirng diéu kién sau ding, modeTypeCondition

duoc thiét 1ap bang 1
— cbWidth * cbHeight bang THRES va split_qt_flag bang 1
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— cbWidth * cbHeight bang THRES va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT TT HOR hoidc SPLIT TT VER

— cbWidth * cbHeight bang (THRES>>1) va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT BT VER

— Néu khong thi, néu mét trong sb nhiing diéu kién sau ding, modeTypeCondition

dwoc thiét 1ap bing 1 + (slice_type =171 : 0)

— cbWidth * cbHeight bang THRES va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT BT HOR hoic SPLIT BT VER

— cbWidth * cbHeight bang (THRES<<1) va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT HOR hoic
SPLIT TT_VER
— Néu khong thi, modeTypeCondition dugc thiét 1ap bang 0.

O cac phép suy dan néu trén, MttSplitMode[ x0 ][ y0 ][ mttDepth ] biéu dién céac
phép phan chia nhi phan va tam phan ngang va dimg don vi lap ma thudc ciy da phan
MTT (Multi-Type Tree - MTT). Bién THRES dugc suy din nhu sau:

Néu dinh dang mau 14 4:4:4, THRES duoc thiét lap bang 16,

Néu khong thi, néu dinh dang mau 13 4:2:2, THRES duoc thiét 1ap bﬁng 32,

Néu khong thi, néu dinh dang mau 14 4:2:0, THRES dugc thiét 1ap bang 64.
Theo phuong an khac, bién THRES dwogc suy din nhu sau:

Néu dinh dang mau 13 4:4:4, THRES duoc thiét 1ap bang 8/16/32/64,

Néu khéng thi, néu dinh dang mau 13 4:2:2, THRES duoc thiét lap bing
16/32/64/128,

Néu khong thi, néu dinh dang mau 1a 4:2:0, THRES duoc thiét 1ap bang
32/64/128/256.

Theo phuong an khac, dinh dang chroma duogc sir dung lam mdt trong sb nhiing
didu kién dung dé x4c dinh modeTypeCondition. Phép suy din modeTypeCondition cho
dinh dang chroma 422 va dinh dang chroma 420 1a khac nhau. ModeTypeCondition
luoén duogc thiét lap 14 0 khi dinh dang chroma béng dinh dang chroma 444,
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ModeTypeCondition duge suy din nhir sau:

— Néuchroma_format_idc bang 1 (khi dinh dang chroma 4:2:0 dwoc sir dung), bién

modeTypeCondition dwoc suy din nhu sau:

— Néu Néu mét trong sb nhitng diu kién sau ding, modeTypeCondition dugc

thiét 1ap bang 0
— slice_type ==1va qtbtt_dual tree_intra_flag bang 1
— modeTypeCurr khong bang MODE_TYPE_ALL
— Néu khong thi, néu mét trong sb nhiing diéu kién sau dting,
modeTypeCondition duoc thiét 1ap bang 1
— cbWidth * cbHeight bang 64 va split_qt_flag bang 1

— cbWidth * cbHeight bang 64 va MittSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT TT HOR hoidc SPLIT TT_VER

— ¢cbWidth * cbHeight bang 32 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bing SPLIT BT HOR hoic SPLIT BT _VER (theo phwong 4n khéc,

didu kién nay c6 thé duoc lwoc bo)

— Néu khong thi, néu mot trong so nhitng di€u kién sau dung,

modeTypeCondition duoc thiét 1ap bang 1 + (slice_type =121 : 0)

— cbWidth * cbHeight bang 64 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT BT HOR hodc SPLIT BT VER

— cbWidth * cbHeight bang 128 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT_TT_HOR hoic SPLIT TT_VER.

Theo phuong 4n khéc, 2 diéu kién dudi day dugc thém vao:

— cbWidth bang 8 va MttSplitMode[ x0 ][ y0 ][ mttDepth ] béang
SPLIT BT VER

— cbWidth bang 16 va split_gt_flag bang 0 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT_VER.

Theo phuong an khéc, 4 diéu kién duéi day duge thém vao:

— cbWidth bang 8 va cbHeight bang 16 va
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MttSplitMode[ x0 ][ y0 ][ mttDepth ] bing SPLIT BT VER

— cbWidth bing 16 va cbHeight bang 16 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT_VER

— cbWidth bang 4 va cbHeight bang 32 va
MttSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

— cbWidth bang 4 va cbHeight bing 64 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT _HOR

— Néu khong thi, modeTypeCondition dwgc thiét 1ap bang 0

— Néu khong thi, néu chroma_format_idc bang 2 (khi dinh dang chroma 4:2:2 duoc

sir dung), bién modeTypeCondition dugc suy din nhur sau:

—  Néu mot trong ) nhitng diéu kién sau dang, modeTypeCondition dugc thiét

1ap bang 0
— slice_type ==1vaqtbtt_dual tree_intra_flag bang 1
— modeTypeCurr khéng bing MODE_TYPE_ALL

— Neéu khong thi, néu mot trong s0 nhitng diéu ki¢én sau ding,

modeTypeCondition dugc thiét 1ap bang 1
— cbWidth * cbHeight bang 64 va split_qt_flag bang 1

— cbWidth * cbHeight bang 64 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT_TT_HOR hodc SPLIT TT VER

— cbWidth * cbHeight bang 32 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT BT HOR hodc SPLIT BT VER.

Theo mdt phuong an, thiét 1ap modeTypeCondition dugc thé hién nhu sau:

— néu khong thi, néu mot trong so nhitng dicu kién sau ding,

modeTypeCondition duoc thiét 1ap bang 1 + (slice_type =121 : 0)

—  cbWidth bang 8 va MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT VER

— cbWidth bang 16 va split_qt_flag bang 0 va
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MittSplitMode[ x0 ][ y0 ][ mttDepth ] bing SPLIT TT VER.
Theo phuong 4n khac, thiét 1ap modeTypeCondition durge thé hién nhu sau:

— néu khong thi, néu mot trong sb nhitng diéu kién sau ding,
modeTypeCondition dugc thiét 1ap bang 1 + (slice_type =172 1 : 0)
— cbWidth bang 8 va cbHeight bang 8 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT VER

— cbWidth bang 16 va cbHeight bang 8 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] baing SPLIT _TT_VER

— ¢cbWidth bang 4 va cbHeight bang 16 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

— cbWidth bing 4 va cbHeight bang 32 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT_HOR

— Néu khéng thi, modeTypeCondition dugc thiét 1ap bang 0

— Néukhong thi, néu chroma_format_idc bang 3 (khi dinh dang chroma 4:4:4 dugc
sir dung), bién modeTypeCondition dugc thiét 1ap bang 0.

— Néu khong thi, (chroma_format_idc bang 0, khi monochrome duogc sir dung),

bién modeTypeCondition duogc thiét 1ap bang 0.

Theo phurong an khac, dinh dang chroma dugc st dung lam mdt trong sb nhitng
diéu kién dung dé x4c dinh modeTypeCondition. Phép suy din modeTypeCondition cho
dinh dang chroma 422 va dinh dang chroma 420 14 khac nhau. ModeTypeCondition
ludn dugc thiét 1ap 13 0 khi dinh dang chroma bang dinh dang chroma 444,

ModeTypeCondition duoc suy din nhu sau:

— Néu mot trong s6 nhing diéu kién sau diing, modeTypeCondition dugc thiét 1ap

bang 0
— slice_type ==1va qgtbtt_dual tree_intra_flag bing 1
— modeTypeCurr khong bang MODE_TYPE_ALL

— chroma format_idc bang 0 hodc 3
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— Néu khong thi, néu mét trong s nhitng diéu kién sau dting, mode TypeCondition

duoc thiét 1ap bang 1

cbWidth * cbHeight bang 64 va split_qt_flag bang 1

cbWidth * cbHeight bang 64 va MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT TT HOR hoac SPLIT TT VER

cbWidth * cbHeight bang 32 va MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT HOR hoéac SPLIT BT VER

— Néu khong thi, m6t trong sb nhitng diéu kién sau ding, modeTypeCondition

dugc thiét 1ap bang 1 + (slice_type =17 1:0)

néu chroma_format_idc bang 1 va cbWidth * cbHeight bang 64 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bing SPLIT BT HOR hoac
SPLIT BT _VER

néu chroma_format_idc bang 1 va cbWidth * cbHeight bang 128 va
MittSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT TT HOR hoic
SPLIT TT VER.

Theo mdt phuong 4n, 2 didu kién duéi day dugc thém vao:

cbWidth bing 8 va MitSplitMode] x0 ][ yO ][ mttDepth ] bang
SPLIT BT VER

cbWidth bang 16 va split_qt_flag béang 0 va
MittSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT TT VER.

Theo phuong 4n khéc, 8 didu kién dudi day duoc thém vao:

néu chroma_format _idc bang 1 va cbWidth bang 8 va cbHeight bang 16 va
MittSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT BT VER

néu chroma_format_idc bang 1 va cbWidth bang 16 va cbHeight bang 16 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT VER

néu chroma_format_idc bing 1 va cbWidth bang 4 va cbHeight bing 32 va
MttSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

néu chroma_format_idc bang 1 va cbWidth bang 4 va cbHeight bang 64 va
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MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT HOR

— néu chroma_format_idc bang 2 va cbWidth bing 8 va cbHeight bang 8 va
MittSplitMode[ x0 ][ yO0 ][ mttDepth ] bing SPLIT BT VER

— néu chroma format idc bang 2 va cbWidth bang 16 va cbHeight bang 8 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT VER

— néu chroma format_idc bang 2 va cbWidth béng 4 va cbHeight bang 16 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

— néu chroma_format_idc bang 2 va cbWidth bang 4 va cbHeight bang 32 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT HOR

— Néu khong thi, modeTypeCondition duroc thiét lap bang 0.

O phuong 4n nay, modeTypeCondition c6 thé dugc thiét 1ap bang 2 chi khi dinh
dang chroma 4:2:0 dugc s dung. Do vay, mode constraint flag chi dugc béo
hiéu/dugc phén tich khi dinh dang chroma 4:2:0 dugc st dung. Khi dinh dang chroma
khéng 1a 4:2:0, mode constraint flag khéng duwgc bao hiéu. Tuong tu,
modeTypeCondition c6 thé duge thiét 1ap bang 1 chi khi dinh dang chroma 4:2:0 hozic
4:2:2 duogc su dung. Do vay, dang khdi co sé duge suy dién 1am MODE _ TYPE INTRA
khi dinh dang chroma 4:2:0 hoac 4:2:2 dugc st dung. Dbi v6i dinh dang chroma 4:2:2,
modeTypeCondition ¢6 thé chi bang 0 hoic 1. Dbi voi dinh dang chroma 4:4:4,
modeTypeCondition ¢6 thé chi bang 0. Dbi v6i dinh dang chroma 4:2:0,
modeTypeCondition c6 thé chi bang 0 hodc 1 hodc 2.

Theo phuong 4n khac, didu kién rang budc khong dugce xac dinh bang kich ¢5 CB
(vi du cbWidth * cbHeight). Thay vao do, n6é dugc xac dinh bang cach tinh cbWidth,
cbHeight, SubWidthC, SubHeightC, trong d6 SubWidthC, SubHeightC dugc x4c dinh
bing dinh dang chroma. ModeTypeCondition c6 thé dugc suy din nhw sau. Liéu c6 giai
ma mode_constraint_flag hay khong phu thudc vao bién modeTypeCondition. Bién

modeTypeCondition dwgc suy dan nhu sau:

— Néu moét trong sb nhirng didu kién sau dang, modeTypeCondition duogc thiét lap

bang 0

—slice_type ==1va qtbtt_dual tree_intra_flag bang 1
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— modeTypeCurr khéng bang MODE_TYPE ALL

— Néu khong thi, néu mot trong s nhitng diéu kién sau ding, modeTypeCondition
duoc thiét 13p bang 1
—  cbWidth * cbHeight bang 64 va split_qt_flag bang 1
—  cbWidth * cbHeight bang 64 va MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT TT HOR hoac SPLIT TT VER
—  cbWidth * cbHeight bang 32 va MitSplitMode[ x0 ][ y0 ][ mttDepth ] bing
SPLIT BT HOR hodc SPLIT BT VER
— Néu khong thi, néu mét trong s6 nhirng diéu kién sau dung, modeTypeCondition
dugc thiét 14p bang 1 + (slice_type =17 1: 0)
—  (cbWidth/SubWidthC) * (cbHeight/SubHeightC) bing 16 va

MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT BT VER

—  (cbWidth/SubWidthC) * (cbHeight/SubHeightC) bang 32 va
MttSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT TT HOR hoic
SPLIT TT VER.

Theo trén, modeTypeCurr biéu dién modeType cia khéi hién thdi. Bién
modeType x4c dinh liéu co ché 1ap ma Intra (tirc 13, MODE_INTRA), IBC (tirc 13,
MODE _IBC), palette (trc 13, MODE_PLT), va Inter c6 thé dwoc st dung (tic 13,
MODE_TYPE_ALL), hay li¢u chi co ché 1ap ma Intra, IBC, va palette c6 thé duoc st
dung (tirc 1a, MODE_TYPE_INTRA), hay liéu chi co ché Inter c6 thé duoc st dung (tirc
la, MODE _TYPE_INTER) cho céc don vi 1dp ma nim trong nit cay lap ma.

Theo mdt phwong an, 2 diéu kién dudi day dugce thém vao:

—  (cbWidth/SubWidthC) bing 4 va MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT VER

—  (cbWidth/SubWidthC) bang 8 va split_qt_flag bang 0 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT VER.

Theo phuong &n khéc, 4 diéu kién dudi day duoc thém vao:

—  (cbWidth/SubWidthC) bang 4 va (cbHeight/SubHeightC) bang 8 va
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MttSplitMode[ x0 ][ yO ][ mttDepth ] bing SPLIT BT VER

(cbWidth/SubWidthC) bing 8 va (cbHeight/SubHeightC) bing 8 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bing SPLIT TT VER

(cbWidth/SubWidthC) bing 2 va (cbHeight/SubHeightC) bang 16 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

(cbWidth/SubWidthC) bing 2 va (cbHeight/SubHeightC) bang 32 va
MittSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT_TT _HOR

— Néu khong thi, modeTypeCondition dugc thiét 1ap bang 0.

Theo phuong 4n khéc, didu kién rang budc khong duge xac dinh bang kich ¢& cb
(vi du cbWidth * cbHeight). N6 duoc xac dinh bang cach tinh dinh dang chroma,
cbWidth, cbHeight, SubWidthC, SubHeightC, trong d6 SubWidthC, SubHeightC dugc

x4c dinh bang dinh dang chroma. ModeTypeCondition c6 thé dugc suy dan nhu sau.

Bién modeTypeCondition dwoc suy din nhu sau:

Néu mot trong sb nhimg didu kién sau ding, modeTypeCondition dugc thiét

18p bang 0

— slice type ==1va qtbtt_dual tree intra flag béng 1
— modeTypeCurr khong bang MODE_TYPE_ALL

— chroma format idc ==0

— chroma format idc ==

Néu khong thi, néu mot trong sé nhing diéu kién sau ding,

modeTypeCondition dugc thiét 14p bang 1

—  (cbWidth / SubWidthC) * (cbHeight / SubHeightC) bang 16 va
split_qt_flag bang 1

— (cbWidth / SubWidthC) * (cbHeight / SubHeightC) bang 16 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT _TT HOR hoic
SPLIT TT VER

—  (cbWidth / SubWidthC) * (cbHeight / SubHeightC) bang 8 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
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SPLIT BT _VER

— Néu khong thi, néu mot trong s6 nhiing diéu kién sau ding,

modeTypeCondition dugc thiét 1ap bang 1 + (slice_type =121 :0)

(cbWidth / SubWidthC) * (cbHeight / SubHeightC) bang 16 v
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hozc
SPLIT BT VER

(cbWidth / SubWidthC) * (cbHeight / SubHeightC) bang 32 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT HOR hoic
SPLIT TT VER.

Theo mot phwong 4n, 2 diéu kién duéi ddy duogc thém vao:

(cbWidth/SubWidthC) bang 4 va MttSplitMode[ x0 ][ y0 ][ mttDepth ]
bang SPLIT BT VER

(cbWidth/SubWidthC) bing 8 va split_qt_flag bang 0 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT_VER.

Theo phuong &n khéc, 4 diéu kién dudi day duoc thém vao:

(cbWidth/SubWidthC) bang 4 va (cbHeight/SubHeightC) bang 8 va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT VER

(cbWidth/SubWidthC) bing 8 va (cbHeight/SubHeightC) bing 8 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT VER

(cbWidth/SubWidthC) bang 2 va (cbHeight/SubHeightC) bang 16 va
MttSplitMode[ x0 ][ yO0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

(cbWidth/SubWidthC) bing 2 va (cbHeight/SubHeightC) bang 32 va
MttSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT TT HOR

— Néu khong thi, modeTypeCondition duoc thiét 14p bang 0.

24/48

Theo phuong 4n khac, diéu kién rang budc khoéng duge xac dinh bang kich ¢& cb
(vi du cbWidth * cbHeight). Thay vao d6, né dugc xac dinh bﬁng cach tinh
chroma_format idc, cbWidth, cbHeight, SubWidthC, SubHeightC, trong do
SubWidthC, SubHeightC duoc xac dinh béng dinh dang chroma. ModeTypeCondition
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¢6 thé duoc suy dan nhu sau. Bién modeTypeCondition duge suy din nhu sau:

— Néu mot trong sb nhitng didu kién sau diing, modeTypeCondition dwgc thiét 13p

bang 0

— slice_type ==1va qtbtt_dual tree intra flag bang 1
— modeTypeCurr khong bang MODE_TYPE_ALL

— chroma format idc ==

— chroma format idc ==

— Néu khong thi, néu mot trong sé nhitng diéu kién sau ding, modeTypeCondition

duogc thi€t 1ap bang 1 dugc suy dan nhu sau:
Bién minLuma dugc thiét 1ap bang:

— (cbWidth*cbHeight) >> 2 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bing
SPLIT TT _HOR hoac SPLIT_TT_VER hodc split_qt_flag bang 1

—  (cbWidth*cbHeight) >> 1 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bing
SPLIT BT HOR hoic SPLIT BT VER

— cbWidth * cbHeight, néu khong thi.

Bién minChroma dugc thiét 1ap bang minLuma / (SubWidthC * SubHeightC).

Theo mdt phwong an,
— modeTypeCondition duoc thiét 1ap bang 0 néu minChroma 1én hon 8.

— Néu khong thi, modeTypeCondition durgc thiét 1ap bang 1 + (slice_type ==1||
minLuma == 167) 0 :1

Theo phuong an khéc, bién minLumaWidth duoc thiét 14p bang:

—  cbWidth >> 2 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT TT VER

—  cbWidth >> 1 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bing
SPLIT BT VER hoic split_qgt_flag bang 1

— ¢cbWidth, néu khong thi.

Bién minChromaWidth dwoc thiét 1ap bang minLumaWidth / SubWidthC.
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Bién minLumaHeight dwoc thiét 1ap bing:

— cbHeight >> 2 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT TT HOR

—  cbHeight >> 1 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT HOR hodc split_qt_flag bang 1

— cbHeight, néu khéng thi.
Bién minChromaHeight dugc thiét 14p bang minLumaHeight / SubHeightC.

— modeTypeCondition duoc thiét 14p bang 0 néu minChroma 1én hon 8 va

minChromaWidth 16n hon 2 va minChromaHeight 16n hon 8.

— Néukhong thi, modeTypeCondition dugc thiét 1ap bang 1 + (slice_type==1I||

minLuma == 167) 0 :1.
Theo phuong an khéc, bién minLumaWidth dugc thiét 1ap bang:

—  cbWidth >> 2 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT TT VER va split_qt_flag bing 0

—  ¢cbWidth >> 1 néu MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT VER hoic split_qt_flag bang 1

- cbWidth, néu khéng thi.
Bién minChromaWidth duogc thiét 1ap bang minLumaWidth / SubWidthC.

—  modeTypeCondition dugc thiét 1ap bang 0 néu minChroma 1én hon 8 va

minChromaWidth 16n hon 2.
— Néu khong thi, modeTypeCondition duogc thiét 1ap bang 1 + (slice_type==1I||
minLuma == 167) 0 :1.

Theo phwong 4n khac, diéu kién rang budc khong duge xac dinh bang kich ¢& cb
(vi du cbWidth * cbHeight). N6 duoc xac dinh bang cach tinh cbWidth, cbHeight,
SubWidthC, SubHeightC, trong d6 SubWidthC, SubHeightC dugc x4c dinh bang dinh
dang chroma. ModeTypeCondition c6 thé dugc suy din nhu sau. Bién

modeTypeCondition duoc suy din nhir sau:

— Néumot trong s6 nhiing diéu kién sau ding, modeTypeCondition duoc thiét 1ap
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bang 0
—slice_type ==1va qtbtt_dual tree_intra_flag bang 1
—modeTypeCurr khong bing MODE_TYPE_ALL
— Néu khong thi, néu mét trong s nhitng diéu kién sau diing, mode TypeCondition
duoc thiét 1ap bang 1
— cbWidth * cbHeight bang 64, cbWidth * cbHeight nhé hon 64 * SubWidthC
* SubHeightC, va split_qt_flag bang 1

— cbWidth * cbHeight bang 64, cbWidth * cbHeight nhé hon 64 * SubWidthC
* SubHeightC, va MttSplitMode[ x0 ][ yO0 ][ mttDepth ] béng
SPLIT TT HOR hodc SPLIT TT VER

—  cbWidth * cbHeight bang 32, cbWidth * cbHeight nhé hon 32 * SubWidthC
* SubHeightC, va MttSplitMode[ x0 ][ yO0 ][ mttDepth ] biang
SPLIT BT HOR hodc SPLIT BT VER

— Néu khong thi, néu m6t trong sd nhiing diéu kién sau dung, modeTypeCondition

dugc thiét 1ap bang 1 + (slice_type =12 1:0)

— cbWidth * cbHeight nho hon 32 * SubWidthC * SubHeightC va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT BT VER

— ¢cbWidth * cbHeight nho hon 64 * SubWidthC * SubHeightC va
MttSplitMode[ x0 ][ yO ][ mttDepth ] bang SPLIT TT HOR hodc
SPLIT TT VER.

Theo mdt phuong an, 2 didu kién dudi day duoc thém vao:

—  cbWidth bing 4 * SubWidthC va MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang
SPLIT BT VER

—  cbWidth bang 8 * SubWidthC va split_qt_flag bang 0 va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT VER.

Theo phuong an khéc, 4 diéu kién dudi day duge thém vao:

— cbWidth bang 4* SubWidthC va cbHeight bang 8 * SubHeightC va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bing SPLIT BT VER

27



53922 28/48

— cbWidth bang 8* SubWidthC va cbHeight bang 8 * SubHeightC va
MttSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT TT_VER

— cbWidth bing 2* SubWidthC va cbHeight bang 16 * SubHeightC va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT BT HOR hoic
SPLIT TT HOR

— cbWidth bang 2* SubWidthC va cbHeight bang 32 * SubHeightC va
MittSplitMode[ x0 ][ y0 ][ mttDepth ] bang SPLIT_TT_HOR

— Néu khong thi, modeTypeCondition dugc thiét lap bang 0.
Theo phuong 4n khac, khi monochrome duoc sir dung, modeTypeCondition luén
dwoc thiét 1ap bang 0.

Khi modeTypeCondition bang 2, mode constraint flag s& dugc gidi mi, va
modeType duoc thiét 1ap theo mode_constraint_flag. Khi modeTypeCondition bang 1,
modeType dugc suy dién 1dam MODE_TYPE_INTRA, toan bd cic khdi thude trong céac
khéi co s& duoc dy doan intra/IBC. Khi modeTypeCondition bang 0, modeType khong
dugc thay d6i. Bang ci phap 13 nhir sau:

Bang 1. Bang ct phép vi du

coding_tree( x0, y0, cbWidth, cbHeight, qgOn, cbSubdiv, cqtDepth, mttDepth, Bién md
depthOffset, partldx, ta
treeTypeCurr , modeTypeCurr ) {

if( ( allowSplitBtVer | | allowSplitBtHor | | allowSplitTtVer | |
allowSplitTtHor | | allowSplitQT )
&&( x0 + cbWidth <= pic_width_in_luma samples )
&& (y0 + cbHeight <= pic_chiéu cao_in_luma_samples ) )

split_cu_flag ae(v)

if( cu_qgp_delta_enabled flag && qgOn && cbSubdiv <=
cu_gp_delta subdiv ) {

IsCuQpDeltaCoded = 0
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CuQpDeltaVal =0
CuQgTopLeftX =x0
CuQgTopLeftY =y0
}
if( split_cu flag) {
if( ( allowSplitBtVer | | allowSplitBtHor | | allowSplitTtVer | |
allowSplitTtHor ) &&
allowSplitQT )
split_qt_flag ae(Vv)
if( Isplit_qt _flag) {
if( ( allowSplitBtHor | | allowSplitTtHor ) &&
( allowSplitBtVer | | allowSplitTtVer ) )
mtt_split_cu_vertical flag ae(v)
if( (allowSplitBtVer && allowSplitTtVer &&
mtt_split_cu_vertical flag) ||
( allowSplitBtHor && allowSplitTtHor
&& !'mtt_split_cu vertical flag) )
mtt_split_cu_binary flag ae(v)
}
if( modeTypeCondition ==2) {
mode constraint_flag ae(Vv)
modeType =
mode_constraint_flag ? MODE_TYPE INTRA : MODE TYPE INTER
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else

modeType = ( modeTypeCondition ==
1)? MODE _TYPE INTRA : modeTypeCurr

treeType = ( modeType ==
MODE TYPE INTRA ) ? DUAL TREE LUMA : treeTypeCurr

if( split_qt flag) {

if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT _VER) {

depthOffset += ( x0 + cbWidth > pic_width_in_luma samples ) ? 1 : 0

x1 =x0+ (cbWidth/2)

coding_tree( x0, y0, coWidth / 2, cbHeight, qgOn, cbSubdiv + 1,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType ,
modeType )

if( x1 <pic_width_in_luma samples )

coding_tree( x1, y0, cbWidth / 2, cbHeightY, qgOn, cbSubdiv + 1,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType ,
modeType )

} else if( MttSplitMode[ x0 ][ yO ][ mttDepth ] == SPLIT BT _HOR) {

.......

Theo mot phuong an, khong phu thude dinh dang mau, néu kich ¢& CB chroma

cuamot trong s6 cac khoi con nhé hon 16 mau chroma, va khoi co s¢ chua duge thiét

14p, thi vi tri trén ciing-bén trai cia khoi co s¢ duoc thict 1ap 1a vi tri trén cung-bén trai

cua khoi hién thoi, va chiéu rong va chi€u cao cia khoi co s& bang chiéu rong va chiéu

cao cua khéi hién thoi, néu khong thi, khéi co s& khong duoc thiét lap. Gié tri ngudng c6
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thé 13 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, vi 4096.

Khi khéi co s¢ duge xac dinh 14 co ché Inter, phan ving khéi luma 4x4 bi hily bo.
Do viy, phan ving khéi ma 1am cho mét hodc nhidu khéi phu con co kich ¢& khdi luma
bing 4x4 bi hity bd. Ct phép cta c& phan vung khdi d6 dwoc bd qua va duge coi 13

khong bi phan chia béi cac dang phan ving khbi.

Theo mdt phwrong 4n, khi modeTypeCurr bang MODE_TYPE_INTER, phan chia
BT bi hay bo khi dién tich CU/CB bang 32, va phan chia TT bj hity bé khi dién tich
CU/CB bang 64. Trong d6, modeTypeCurr dugc quyét dinh bai niit phan ving cha va
duogc chuyén thanh nat hién thoi. Do vay, phu thudc vao bién (modeTypeCurr) dugce
chuyén tir nt cha, phan chia BT hodc TT bi hity bo khi CU/CB bang 32 hoic 64, mét
cach trong rng. Viéc hity bo phéan viing nghia 1a ¢t phap phan chia khéng dugce bao hi¢u
va dugc suy didn bang 0. Vi du, allowBtSplit hoic allowTtSplit dwroc thiét 14p bang
0/False khi modeTypeCurr bing MODE_TYPE_INTER va cbWidth * cbHeight bang
32 hoac 64, mot cach tuong ting.

Phuong phép 4: Cac phép bién dbi giai khdi khi hity bd phén chia phan ving
chroma

O Inter slice (hodc ciy chung), néu khdi co s& chira thanh phan luma va thanh phan
chroma c6 phén ving khéac nhau, qué trinh giai khéi cho luma va chroma s& dugc tach
riéng. Thc 13, cac thiét 1ap do 16n bién giéi BS (Boundary Strength - BS) clia cic
khdi/cac CU luma khong thé duogc tai st dung boi cac khdi /cac CU chroma. Thiét 1ap do
16n bién gi6i (BS) cua cac khéi/cac CU chroma s& duoc thiét 1ap mot cach riéng 1€, va

sau d6 ap dung phép loc cho cac thanh phan chroma.

Theo mdt phuong an, néu CU hién thdi 1a CU chroma, va CU lién k& 12 CU luma,
thi tri 6 d6 16m bién gidi (BS) cho thanh phin chroma s& duwoc thiét 14p bang 2.

Theo mot phuong 4an, néu CU hién thoi 1a CU chroma, va CU lién ké 1a CU luma,

thi tri s6 d¢ 16m bién gidi (BS) cho thanh phin chroma s& droc thiét 14p bang 1.

Phuong phap 5: Cac phép bién dbi thir cép suy giam RST (Reduced Secondary
Transform - RST) khi hity bo phén chia phan ving chroma

O Inter slice (hodc ciy chung), néu khéi co s¢ chira thanh phin luma va thanh phin

chroma c6 phan ving khac nhau, thi quyét dinh ciia RST dbi v6i cac khdi luma va khéi
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chroma & mién co s& 1a khac nhau.

Theo mot phuong an, RST khong duge ap dung cho va dugc bao hiéu & khéi
chroma trong khéi co sé.

Theo phuong an khac, RST chi dugce ap dung va dugce bao hiéu cho khéi chroma
trong khdi co s& néu chiéu rong khéi va chiéu cao khdi déu 16n hon 2 méau chroma.

Thiét 14p mirc hé sb khac khong trong khéi co s6 12 gidng nhur cac thiét 13p & cay
ludng.

Vi du, d6i véi cac khbi luma trong khéi co s, gia tri ngudng dugc chuyén thanh
LFNST_SIG LUMA, va déi véi khéi chroma trong khéi co sé, gia tri ngudng duoc
chuyén thanh LFNST SIG CHROMA, trong &5 LFNST SIG LUMA va

o

LFNST SIG CHROMA 1a gia tri ngudng cho cac thanh phan luma va chroma, mdt

cach tuong Ung.

Phép suy din céc bién thudc tinh trong khdi co s ciing gidng nhu céc thiét 1ap

trong cay ludng.

Vi dy, néu & cay don, chi s6 mts nho hon 2, va khoi hién thoi 13 trong khdi co s,
thi bién thudc tinh s& duoc ting thém 1; ndu khong thi (& ciy don, chi s6 mts nho hon 2,

nhung khong thudc trong khdi co so), cac bién thudc tinh s& khong duoc ting thém 1.

Phuong phap 6: Cac phép bién dbi du doén khéi phu Intra ISP (Intra Subpartition
Prediction - ISP) khi hily bo phan chia phén ving chroma

D01 v6i cac khoi luma trong khoi co sd, s€ khong c6 phan vung phu chroma.

Phuong phap 7: Céc phép bién ddi Delta QP (DQP) khi hity bé phan chia phan

vung chroma
O cay don, cu level delta QP s& khong duoc bao hidu & khéi chroma trong khéi co
s0.
Phuong phép 8: Bao hiéu co ché du doan khi huy bo phan chia phan ving chroma
B4o hiéu co ché du doan trong khéi co s& c6 thé duge suy dién.
- Khi IBC khong dugc sir dung:

Doi véi céac khoi luma trong khoi co sé:
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— Theo mot phuong an, néu vi tri trén cing-bén tri cua khoi luma khong giong
nhu vi tri trén cing-bén trai cua khoi co so, va khoi co s 1a co ché du doan
Intra/IBC, co ché dy dodn dugc suy dién 1am co ché dy doan Intra, khong ¢

ct phap can dugc bao hiéu dé bicu thi co che dy doan.

— Theo mét phurong an, néu vi tri trén cung-bén trai ciia khoi luma khong giong
nhu vi tri trén cung-bén trai cua khoi co s@, va khoi co s& 1a co ché du doan
Inter, co ché du doan duoc suy dién lam co ché du doan Inter, khong c6 ci

phap can dugc bao hiéu.
b6i véi khoi chroma:

— Theo mot phuong an, co ché du doan duoc suy dién 1am co ché du doén Intra.

- Khi IBC dugc str dung:
Doi véi cac khoi luma trong khoi co s6:

— Theo mot phuong an, néu vi tri trén cung-bén trai cua khoi luma khong giong
nhu vi tri trén ciing-bén trai cua khoi co sé, va khoi co sé 1a co ché du doan
Inter, thi khoi luma duoc suy dién 1am co ché du doan Inter, khong c6 cli

phap can duoc bao higu.

— Theo mdt phuwong &n, néu vi tri trén cung-bén trai ciia khoi luma khong giong
nhu vi tri trén cing-bén trai ctia khoi co sd, va khoi co sé 1a co ché du doan
Intra/IBC, va IBC khéng dugc hity bo ¢ khoi hién thoi, co ché du doan duogc

suy dién 1am co ché du dodn Intra, khong c6 ¢t phap can dugc béo hiéu.

Theo mdt phwong an, néu vi tri trén cung-bén trai cia khoi luma khéng giong nhu
vi tri trén cung-bén trai ctia khoi co s&, néu khoi co sé 1a co ché du doan Intra/IBC, va
néu IBC dugc st dung & khoi hién thoi, thi chi ¢ du doan IBC can dugc béo hidu. Néu

cO du doan IBC 1a true, thi co ché du doan 14 co ché IBC.

Theo mdt phwong 4n, néu vi tri trén cling-bén trai cia khéi luma khong giéng nhur
vi tri trén cung-bén trai cua khdi co s¢, néu khbi co s& 1a co ché du doan Intra/IBC, va
néu IBC duoc sir dung & khdi hién thoi, thi chi c& dy doan IBC can dwgc bao hidu. Néu
& du doan IBC 14 true, thi co ché du doan 13 co ché Intra.

7
A

Débi v6i khdi chroma, theo mot phuong an, néu IBC khong dugc huy bd & khoi

7 7

hién thoi va co ché duy doan duge suy dién 1am co ché dy doan Intra, thi khdng c6 ci
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phap cin duoc bio hiéu. Theo mot phurong én, néu IBC duoc str dung & khdi hién thoi,
thi chi c& dw doan IBC cin duge bao hiéu. Néu c& dy doan IBC 14 true, thi co ché dy
doén 13 co ché IBC. Theo mot phwong 4n, néu IBC bi hity bo & khéi hién thoi, thi chi co
du doan IBC cén duoc bao hiéu. Néu c& dy doan IBC 14 true, thi co ché dy doén 1 co

ché Intra.
Phuong phap 9: Bao hiéu c& Skip khi hiy bé phén chia phan ving chroma
B4o hiéu co ché dy doén trong khdi co s& ¢6 thé duoc suy dién nhw sau.
- Khi IBC khdng dugec sir dung:
Dbi v6i cac khéi luma trong khéi co s6:
— Theo mot phwong an, néu vi tri trén ciing-bén trii clia khéi luma khong gidng

nhu vi tri trén ciing-bén trai ctia khoi co s&, va khoi co s& 1a co ché 1a co ché

Intra/IBC, co¢ skip khong cAn duoc bao hiéu, va duoc suy dién 14 false.

D01 v6i khoi chroma, co ché skip khéng thé dugc st dung, do dé khong yéu cau

cu phap cho co skip.
- Khi IBC dugc st dung:
Déi véi cac khéi luma trong khdi co sé:

— Theo mét phuong an, néu vi tri trén cung-bén trai cua khoi luma khong giong
nhu vi tri trén cing-bén trai cua khoi co s, néu khoi co s& 1a co ché Intra/IBC
va IBC khéng dugc hity bé ¢ khoi hién thoi, cd skip khong can dugce bao hiéu,

va dugc suy dién 12 false.

Theo phuong an khac, néu co skip 12 true, va vi trf trén ciing-bén trai cia khéi luma
khong gidng nhu vi tri trén ctng-bén trai ctia khdi co sd, khéi co s6 13 co ché Intra/IBC,
thi co ché du doan cua khdi hién thoi duoc suy di&n 1am co ché IBC, khong can béo hiéu
¢ IBC. Néu khong thi (néu co skip 14 true, va vi tri trén cing-bén trai cua khéi luma
khong gidng nhu vi tri trén cling-bén trai clia khéi co s6, khdi co sd 14 co ché Inter), co

ché du doan cua khoi hién thoi dugce suy dién 1am co ché Inter.

D061 v6i khoi chroma, co ché skip khong theé duge st dung, do d6 khong yéu cau ct

phép cho co skip.

Slice d& néu & trén c6 thé 1a mot slice, mét tile, mot tile group, hodc mdt picture.
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Theo VTM-6, ciy ludng cuc b duge sir dung dé ngan CU Intra chroma nhé dé
ning cao cong suit xir 1. Vi dy, néu CU 128 miu luma duge phan ving bing phan chia
ciy tam phan TT (Ternary-Tree - TT), va SCIPU dugc 1ap ma theo co ché Intra, thi
SCIPU 14 cay ludng cuc bd. G SCIPU nay, khéi chroma khong thé dwoc phan chia v tao
thanh CU 8x4 (ttic 13, 32 miu chroma).

Theo khai niém ctia cy ludng cuc bd hodc SCIPU, n6 cb gang khong 1am cho CU
chroma nhé hon 16 mAu chroma. Tuy nhién, CU 32 mau chroma c6 thé duoc phéan chia
tiép thanh hai CU mAu 16 chroma ma khong vi pham diéu kién rang bude (tirc 13, khéng
c6 CU chroma ¢6 mAu chroma nhé hon 16 mau). Nhim nang cao hiéu SuAt lap ma, dang
CU chroma vira néu c6 thé duoc phan chia tiép thanh hai CU chroma bang phan chia cy
tam phan BT (Binary-Tree - BT). Vi duy, co6 thé duoc phéan chia thanh hai CU chroma
4x4 hoac hai CU chroma 8x2. Tuong tu, néu kich ¢& SCIPU/cay ludng cuc bd 12 8x16
theo kich c& mAu luma, trong tmg 14 4x8 theo kich ¢& miu chroma, né c6 thé dugc phan
chia tiép thanh hai CU chroma 4x4 hoac hai CU chroma. Dbé dat duge didu d6, theo mot
phwong 4n, diéu kién rang budc phan chia BT dugc sira dbi. Khi dang cdy ctia nat/CU
hién thoi bing DUAL TREE CHROMA va SCIPU modeType bang
MODE_TYPE_INTRA, va ( cbWidth / SubWidthC ) * ( cbHeight / SubHeightC ) bang
32, hodc 16n hon hodc bing 32, BT s& khong phai bi hay bé (tic 14, BT ¢6 thé duoc sir
dung). Tuy nhién, khi dang cy ctia nat/CU hién thoi bang DUAL. TREE_CHROMA va
SCIPU modeType bang MODE_TYPE_INTRA, va ( cbWidth / SubWidthC ) * (
cbHeight / SubHeightC )/ 2 nhé hon 16 miu, BT bj hity bé. Theo vi du khéc, khi dang
cdy cua nat/CU hién thoi bing DUAL _TREE_CHROMA va SCIPU modeType bang
MODE_TYPE_INTRA, va ( cbWidth / SubWidthC ) * ( cbHeight / SubHeightC ) nhé
hon hodc bang 16, BT bi huy bo.

Theo mot phwong an, mét phin ciia ¢t phap nguyén thity duoc thé hién dudi day.

Bién allowBtSplit duoc suy dan nhu sau:

Néu mét hodc nhiéu trong ) nhitng diéu kién sau 14 true, allowBtSplit dugc thiét lap
la FALSE:

—  cbSize nh6 hon hozc bang MinBtSizeY
— cbWidth 16n hon maxBtSize

— cbHeight 16n hon maxBtSize
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— mttDepth 16n hon hoic bang maxMttDepth

— treeType bang DUAL_TREE_CHROMA va ( cbWidth / SubWidthC ) *
( cbHeight / SubHeightC ) nhé hon hoic bang 16

— treeType bang DUAL TREE_CHROMA va modeType bang
MODE TYPE INTRA.

Cu phap c6 thé dugc sira ddi nhu duéi day. Bién allowBtSplit duge suy dan nhu

sau.

Néu mot hodc nhiéu trong ) nhitng diéu kién sau 14 true, allowBtSplit duoc thiét lap

la FALSE:
—  cbSize nho hon hoic bang MinBtSizeY
—  cbWidth 16m hon maxBtSize
—  cbHeight 16n hon maxBtSize
—  mittDepth 16n hon hoic bang maxMttDepth

— treeType bang DUAL_TREE_CHROMA va ( cbWidth / SubWidthC ) *
( cbHeight / SubHeightC ) nhé hon hoic bang 16

—  treeType bang DUAL_TREE_CHROMA vi modeType bang
MODE_TYPE_INTRA va the ( cbWidth / SubWidthC ) * ( cbHeight /
SubHeightC ) nhé hon hodc bang 16.

Theo phuong an khéc, hai diéu kién sau dugc thém vao:
—  DbtSplit bdng SPLIT BT _VER va treeType bang DUAL_TREE _CHROMA
va cbWidth / SubWidthC nho hon hodc bang 4

— btSplit bang SPLIT BT _VER va treeType bang DUAL_TREE_CHROMA
va modeType bang MODE_TYPE INTRA va cbWidth / SubWidthC nhé
hon hoic bang 4.

Theo phuong an khéc, hai diéu kién sau dugc thém vao:

— btSplit bang SPLIT BT VER va treeType bang DUAL_TREE_CHROMA
va cbWidth / SubWidthC nhé hon hodc bang 4 va cbHeight / SubHeightC nhé

hon hodc bang 8
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— btSplit bing SPLIT BT VER va treeType bing DUAL_TREE _CHROMA
va modeType bing MODE_TYPE INTRA va cbWidth / SubWidthC nhé
hon hodc bang 4 va cbHeight / SubHeightC nhé hon hodc bang 8.

Ngoai ra, ¢t phép c6 thé duge sira ddi nhw duéi day. Bién allowBtSplit duge suy

dan nhu sau:

Néu mot hodic nhiéu trong s6 nhirng diéu kién sau 14 true, allowBtSplit dugc thiét 1ap

la FALSE:

—  cbSize nhé hon hoic bing MinBtSizeY

— cbWidth 16n hon maxBtSize

— cbHeight 16n hon maxBtSize

— mittDepth 16n hon hodc bang maxMttDepth

— treeType bang DUAL TREE_CHROMA va ( cbWidth / SubWidthC ) *
( cbHeight / SubHeightC ) nhé hon hoic bang 16

— /I treeType bing DUAL_TREE_CHROMA va modeType bang
MODE _TYPE INTRA //, trong d6 ky tu chit gitta cap gach chéo ngugc “//”
biéu thi phép x6a.
Theo phuong an khéac, mot diéu kién sau duoc thém vao:
— btSplit bing SPLIT BT VER va treeType bang DUAL_TREE_CHROMA
va cbWidth / SubWidthC nhé hon hodc bing 4.
Theo phuong 4n khac, mot diéu kién sau dugc thém vao:

—  btSplit bing SPLIT BT _VER va treeType bing DUAL_TREE_CHROMA
va cbWidth / SubWidthC nho hon hoic bang 4 va cbHeight / SubHeightC nho

hon hozc bing 8.

Theo d6, d3 d& xuét cho phép CU chroma dugc phan chia tiép (vi du phan chia BT)
theo SCIPU dang Intra hodc theo cdy ludng cuc bd khi kich ¢& CU chroma 13 32 mau

chroma nhu dugc mo ta & trén.

Bét ky phuong phép nao trong sé cac phwong phap da dé xuét & trén co thé duoc
thue hién trong céc bo ma hoa va/hodc cac b giai ma. Vi du, bat ky phirong phap nao

trong s céc phwong phap d3 dé xuét c6 thé duoc thuc hién theo dw doan hodic phan ving
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khdi Intra ctia bd ma hoa vi/hodic bd gidi mi. Ngoai ra, bat ky phuong phap nao trong sd
céc phwong phap d3 dé xuét c6 thé duoc thuc hién dudi dang vi mach dugc tich hop vao
phép dw doan hodc phan ving khdi Intra ctia bd ma hoa va/hosc b gidi ma, dé cép thong

tin cAn cho dy don hoic phan ving khéi Intra.

Fig. 7 minh hoa Iuvu db cia hé théng mi hoa va gidi ma dugc lay 1am vi du phép
chon co ché rang budc cho cac khéi nho theo phirong 4n ciia sang ché. Céc burde dwoc
thé hién trén luu @b, cling nhu cac lvu d6 khac trong ban mé ta nay, c6 thé duoc thuc
hién dudi dang cdc ma chuong trinh c6 thé xur ly béng mot hodc nhiéu bd xtr 1y (vi du,
mdt hodc nhidu CPU) tai b mé hoa va/hodc bd giai mi. Cac bude duge thé hién trén hwu
dd c6 thé con dugc thue hién dua vao phﬁn cing chfmg han mot hoic nhiéu thiét bi dién
tir hoac bo xir Iy duoc bd tri dé thue hién cic budc trén luu dd. Theo phuong phap nay,
khdi co s& duoc nhan tai bd ma hoa hodc dit liéu nén chira khdi co sé duge nhan tai bd
giai ma & budce 710, trong do khéi co s& bao gbm mot hodc nhidu khdi con duoc tao ra tir
qué trinh phén chia viing 1ap mé bang cach sir dung cAy phan ving don va khéi co sé bao
gff)m mot thanh phﬁn luma va mét hodc nhiéu thanh ph'?ln chroma theo dinh dang chroma
420 hodc 422. Loai co ché muc tiéu cho toan bd mot hoic nhiéu khdi con thudc trong
khdi co s& & bude 720 khi mot hodc nhidu diéu kién thoa mén, trong d6 mot hodc nhiéu
diéu kién vira néu bao gém chiéu rong thir nhét cia mot khéi con bang 2 ddi véi mot
hodc nhiéu thanh ph?m chroma, va trong d6 néu co ché Intra khong dugce chon cho ving
hinh 4nh bao quanh khdi co s, thi loai co ché muc tiéu hoic 13 co ché Intra hodc 1 co
ché Inter va néu khong thi, loai co ché muc tiéu 12 co ché Intra. M6t hodc nhiéu khéi con
vira néu trong khdi co s& duge ma hoa theo loai co ché muyc tiéu tai bd ma hoa hoic mot
hodc nhiéu khéi con vira néu trong khdi co s& duoc giai ma theo loai co ché muc tiéu tai
bd gidi ma & budc 730.

Fig. 8 minh hoa lru db khac ctia hé théng l4p mi duoc 14y 1am vi du c6 phép chon
co ché rang budc cho cac khbi nho theo phuong 4n cia sang ché. Theo phuong phap
nay, khdi co s& dugc nhan tai bd ma hoa hodc di liéu nén chira khdi co sé duoc nhan tai
bd gidi ma ¢ budce 810, trong do khdi co s6 bao gém mot hodc nhiéu khéi con dugc tao
ra tir qua trinh phén chia ving 14p m3 bang cach st dung cAy phan ving don va khdi co
sG bao gé)m mot thanh phén luma va mdt hodc nhiéu thanh phén chroma theo dinh dang
chroma 420 hodc 422. Loai co ché muc tiéu cho toan bd mot hodc nhiéu khdi con thude

trong khoi co s& ¢ budc 820 khi mdt hodc nhiéu dieéu kién thoa man, trong dé mdt hodc
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nhiéu didu kién vira néu bao gdm kich c& khéi con thir nhat nhé hon 16 d6i véi mot hozic
nhiéu thanh phan chroma, va trong d6 néu co ché Intra khong duoc chon cho ving hinh
anh bao quanh khéi co s6, thi loai co ché muc tiéu hodc 14 co ché Intra hodc 13 co ché
Inter va néu khong thi, loai co ché muc tiéu 13 co ché Intra. Mot hodc nhiéu khéi con vira
néu trong khdi co sé duge ma héa theo loai co ché muc tiéu tai bd ma hoa hoic mot hodc
nhiéu khéi con vira néu trong khdi co sé duoc giai ma theo loai co ché muc tiéu tai bd
giai ma ¢ budce 830.

Céc luu dd duoc thé hién 13 nham minh hoa vi du vé 1ap ma video theo sang ché.
Ngudi c¢6 chuyén mén trong linh vire k¥ thuét nay c6 thé sira ddi timg buéc, sip xép lai
cac budc, phan chia budce, hoac két hop céc bude dé thuc hién séng ché ma khong tréch
khéi ndi dung k§ thuat ctia sang ché. O ban mb ta nay, cti phap va céc ngit nghia cu thé
duoc sir dung dé minh hoa céac vi du thuc hién cac phuong an cua sang ché. Ngudi cod
chuyén mon c6 thé thic hién sang ché bang cach thay thé ¢t phap va cc ngit nghia vira
néu bang ¢t phap va cic ngit nghia trong duwong ma khong tréch khéi ndi dung k§ thuat

cua sang che.

Phin md ta vira néu dugc dua ra nhdm cho phép nguoi ¢6 kién thic trung binh
trong cung linh vy k§ thuat nay thuc hién sang ché nhu duge trinh bay trong phan dién
ta tmg dung cu thé va yéu cau ciia n6. Nhidu sira d6i khac nhau cho c4c phuong 4n da
duge mo ta s& 13 didu hién nhién dbi voi nhimg chuyén gia trong ciing linh vire k§ thuét
nay, va cac nguyén ly chung dugc dinh nghia ¢ ban mo ta nay co thé duoc ap dung cho
cac phwong an khac. Vi vay, sang ché khong co ¥ dinh bi gi6i han & cac phuong 4n cu
thé da dwoc thé hién va dugc mo ta, ma dugc ¥ dinh 14 tudn theo pham vi rong nhit phi
hop v6i nhitng nguyén 1y va ddu hiéu méi dwoc boc 16 & ban mé ta nay. O phan mo ta chi
tiét sang ché & trén, nhidu phin chi tiét cu thé khac nhau duwoc minh hoa nham gitp hiéu
toan bd sang ché. Tuy nhién, s& duoc hiéu béi nhitng chuyén gia trong ctng linh virc k¥

thuat ndy rang sang ché c6 thé duge thyc hién.

Phuong an cta sang ché nhu duoc md ta & trén c¢6 thé duge thuc hién theo nhidu
1ap trinh phin ctmg, phin mém khéc nhau hozc két hop ca phan ciing va phin mém. Vi
du, phuong 4n cia sang ché c6 thé 1a mot hozc nhidu vi mach duge tich hop vao chip nén
video hodc mé chuong trinh dugc tich hop vao phdn mém nén video dé thyc hién qua
trinh xtr 1y d3 duwoc mo ta & ban mo ta nay. Phuong 4n ctia sang ché c6 thé con 12 ma

chwong trinh duge xt 1y trén b x 1y tin hiéu sé DSP (Digital Signal Processor - DSP)
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dé thue hién qué trinh x Iy d3 dwoc mo ta & ban md ta ndy. Sang ché c6 thé con lién
quan dén sb luong chirc ndng dwoc thye hién boi bd xt Iy méy tinh, bd xir Iy tin hiéu $0,
b6 vi xir 1y, hodc vi mach tich hop FPGA (Field Programmable Gate Array-FPGA).
Nhiing b6 xtr Iy nay c6 thé dugc cAu hinh dé thyc hién nhitng nhiém vy cu thé theo sang
ché, bang cach xir Iy ma phin mém hodic mi vi chuong trinh c6 thé doc duoc bang may
ma dinh ra cic phuong phép thuc hién cia sang ché. Ma phan mém hozc mi vi chwong
trinh c6 thé duoc phat trién theo cac ngdbn ngit 1ap trinh khac va cic dinh dang ho#ic cach
thitc khac. M3 phin mém c6 thé con dwoc trong thich véi nhidu nén tang khac nhau.
Tuy nhién, cac dinh dang, cach thirc va ngon ngitr ma khéc nhau cia cdc ma chuong trinh
va cac phuong thirc cAu hinh m3 khac dé thyc hién nhimg nhiém vy theo sdng ché s&

khong tréch khoi ndi dung va pham vi cua sang che.

Sang ché c6 thé dugc thue hién theo cac dang cu thé khac ma khéng tréch khéi ndi
dung va cac dac tinh co ban. Cac vi du d3 md ta dugc xem xét theo toan bd cac khia canh
chi 12 nh3m minh hoa chtt khong nhdm gi6i han. Vi vay, pham vi ctia sang ché duoc thé
hién theo cac diém yéu ciu bao hd chtr khong phai phan mo ti di néu & trén. Moi thay
d6i ma nim trong ndi dung ¥ nghia va pham vi nghia tirong dwong clia cac diém yéu cau

bao ho déu dugc xem 14 thudc pham vi ciia sang ché.

Sang ché nay huong quyén wu tién cua don xin cap bang sang ché Hoa Ky s
62/890,723 ndp ngdy 23/08/2019 va don xin cAp bang sing ché Hoa Ky sé 62/906,435
ndp ngay 26/09/2019. Noi dung cua ching dugc tham khéo két hop & day.
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YEU CAU BAO HQ
1. Phuong phap 14p ma video, phwong phap niy bao gdm:
nhan khéi co s tai bd ma hoa hodic nhan dif liéu nén chira khdi co sé tai bd giai mé,
trong d6 khéi co s& bao gdm mét hoic nhiéu khdi con duge tao ra tir qué trinh phan chia
viing lap mé bang cach str dung co ché phan ving va khéi co so bao gdm mdt thanh phan
ch6i (luma) va mot hodc nhiéu thanh phan mau (chroma) theo dinh dang chroma 420
hoac 422;

xé4c dinh loai co ché muc tiéu cho toan bé mot hoic nhiéu khoi con thude trong khéi
co s& khi mot hodc nhiéu diéu kién dugc théa mén, trong d6 mot hoic nhiéu diéu kién
vira néu bao g6m chiéu rong thir nhét ctia mét khdi con bﬁng 2 d6i v6i mot hodc nhidu
thanh phﬁn chroma, va trong d6 néu co ché noi anh (Intra) dugc suy luAn khong durgc
chon cho vung hinh anh bao quanh khéi co s6, thi loai co ché muc tiéu hoic 13 co ché
Intra hodc 12 co ché lién anh (Inter) va néu khong thi, loai co ché myc tiéu 1 co ché Intra

duoc suy luan; va

ma héa mot hodc nhiéu khoi con vira néu trong khoi co sé theo loai co ché muyc tiéu
tai bd ma hoda hodc ap dung phép giai ma doi véi dit liéu nén theo loai co ché muc tiéu dé

tai tao mot hodc nhiéu khoi con vira néu trong khoi co sé tai bd giai ma.

2. Phuong phép theo diém 1, trong d6 chidu rong thir nhat ctia mot khéi con dbi véi mot
hodc nhiéu thanh phin chroma bang 2 tuong tmg véi mot didu kién ma chiéu rong thir
hai ctia khdi co sé cho mot thanh phin luma vira néu bang 8 va co ché phan ving cho

khéi co & bao gdbm phan viing dtng nhi phan.

3. Phuong phap theo diém 1, trong d6 chidu rong thir nhit ctiia mot khéi con d6i véi mot
hodc nhiéu thanh phan chroma bang 2 tirong tmg véi mot didu kién ma chiéu rong thi
hai ctia khéi co s¢ cho mdt thanh phan luma vira néu bang 16 va co ché phan ving cho

khéi co s& bao gdbm phan ving dimg tam phan.

4. Phwong phép theo diém 1, trong d6 khi khéi co s6 c6 dinh dang chroma 420, chidu
rong thir nhit ciia mot khdi con dbi véi mot hozc nhiéu thanh phéan chroma bang 2 tuwong
tng v6i mot didu kién ma chidu rong thir hai va chidu cao ctia khdi co sé cho mdt thanh
phan luma vira néu bang 8 va 16 mot cach twong g va co ché phéan ving cho khéi co

s& bao gom phén ving dlirmg nhi phéan, chiéu rong thir hai va chi€u cao cuia khoi co s&
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cho mot thanh phén luma vira néu bang 16 va co ché phan viing cho khéi co s bao gébm
phan viing dimg tam phén, chidu rong thir hai va chiéu cao cia khdi co s& cho mét thanh
phin luma vira néu bang 4 va 32 mot cach twong img va co ché phan ving cho khéi co
s& bao gdm phéan viing ngang nhi phan hoic tam phan, hogc chiéu réng thi hai va chiéu
cao cta khdi co s¢ cho mot thanh phén luma vira néu bang 4 va 64 mét cach twong g

va co ché phan viing cho khdi co s bao gdm phan chia ngang tam phan.

5. Phuong phap theo diém 1, trong d6 khi khdi co s6 c6 dinh dang chroma 422, chiéu
rong thir nhét ciia mét khédi con dbi véi mot hodc nhiéu thanh phén chroma bﬁ?mg 2 trong
g v&i mot didu kién ma chidu rong thir hai va chiu cao cna khéi co sé cho mot thanh
phin luma vira néu bang 8 va co ché phan viing cho khéi co s& bao gdm phén viing dimg
nhi phan, chiéu rong thi hai va chidu cao ctia khéi co sé cho mét thanh phan luma vira
néu bang 16 va 8 mot cach tuong tmg va co ché phan ving cho khéi co s& bao gdm phan
viing déng tam phén, chidu rong thir hai va chidu cao ctia khbi co sé cho mot thanh phan
luma vira néu bing 4 va 16 mot cach tuong tng va co ché phan viing cho khéi co so bao
gbm phan ving ngang nhi phan hoic tam phan, hosc chiéu rong thir hai va chidu cao ctia
khdi co s¢ cho mot thanh phén luma vira néu bang 4 va 32 mot cach trong (g va co ché

phan ving cho khéi co s& bao gdbm phan chia ngang tam phén.
6. Phuong phap theo diém 1, trong d6 néu co ché Intra duge suy luan khong duoc chon
cho vung hinh anh bao quanh khdi co s, ct phép thir nhét duoc béo hidu tai bd ma hoa
hoac dugc phan tich tai b gidi ma dé bao hiéu hoic co ché Intra hodc co ché Inter duge
chon cho khdi co sé.
7. Phuong phap theo diém 1, trong d6 viing 1ap ma twong tng 13 don vi cdy 1ap ma.
8. Phuong phap theo diém 1 trong d6 ving hinh anh tirong g 12 slice.
9. Phuong phéap theo diém 8, trong d6 ct phap thir hai dugc bdo hi¢u tai by ma hoa hodc
duoc phén tich tai bo giai ma & tiéu dé slice dé biéu thi dang 1ap ma cia slice.
10. Thiét bi 1ap m3 video, thiét bi ndy bao gdm mdt hodc nhiéu mach dién t&r hodc b xtr
1y duogce bé tri dé:

nhén khdi co sé tai bd ma héa hodc nhan dit liéu nén chira khdi co s tai bd giai ma,
trong d6 khdi co so bao gdm mdt hodc nhidu khéi con dwogc tao ra tir qua trinh phan chia

viing l4p mé bang cach st dung co ché phan ving va khéi co s bao gbm mot thanh phin
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luma va mét hoic nhiéu thanh phﬁn chroma theo dinh dang chroma 420 hodc 422;

xé4c dinh loai co ché muc tiéu cho toan bd mdt hodc nhifu khdi con thudc trong khdi
co s& khi mot hodc nhidu didu kién théa méan, trong d6 mot hodc nhiu diéu kién vira néu
bao gém chiéu rong thir nhét ctia médt khoi con béng 2 dbi v6i mot hodc nhiéu thanh
phé‘ln chroma, va trong do6 néu co ché Intra dugc suy luan khéng duge chon cho ving
hinh &nh bao quanh khéi co s6, thi loai co ché myc tiéu hodc 13 co ché Intra hodc 14 co

ché Inter va néu khong thi, loai co ché muc tiéu 1a co ché Intra dugc suy ludn; va

ma héa mot hoac nhiéu khoi con vira néu trong khdi co sé theo loai co ché muc tiéu
tai bd ma hoa hoac ap dung phép giai ma doi vai dit liéu nén theo loai co ché muc tiéu dé

tai tao mot hodc nhiéu khoi con vira néu trong khoi co s tai b gidi ma.
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Fig. 7

Bit dau

v

Nhén khdi co so tai bd ma hoa hodc nhén dir liéu nén chira
khéi co s6 tai bod gidi mi, trong d6 khéi co so bao gém mot
hodc nhiéu khdi con dugc tao ra tir qua trinh phan chia ving
1ap mi bang cach st dung co ché phén ving va khéi co s& bao
gém mot thanh phﬁn luma va mot hoac nhiéu thanh phﬁn
chroma theo dinh dang chroma 420 hodc 422

f‘?‘lO

A J

Xéac dinh loai co ché muc tiéu cho toan bd mot hodc nhiéu
khdi con thudc trong khdi co sé khi mot hodc nhidu didu kién
duogc thoa mén, trong d6 mét hodc nhiéu diéu kién vira néu
bao gdm chiéu rong thir nhét ctia mot khdi con bang 2 dbi véi
mdt hodic nhidu thanh phan chroma, va trong d6 néu co ché
Intra khong dwgce chon cho ving hinh dnh bao quanh khéi co
s0, thi loai co ché muc tiéu hoic 1a co ché Intra hoic 14 co ché

Inter va néu khong thi, loai co ché myc tiéu la co ché Intra

IS 720

Y

M3 hoa mot hodc nhiéu khoi con trong khoi co s6 theo loai co
ché muc tiéu tai bd ma hoa hodc 4p dung phép gidi ma dir liéu

nén theo loai co ché muc tiéu dé tai tao mot hodc nhiéu khoi

con trong khoi co s¢ tai b gidi ma
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Fig. 8

Bit du

v

Nhan khdi co s& tai bd ma hoa hodc nhan dit li¢u nén chira khéi
co s& tai bd giai ma, trong do6 khdi co s¢ bao gdm mdt hodc
nhiéu khéi con dugc tao ra tlr qua trinh phan chia ving lap ma
bang cach sir dung co ché phan ving va khi co s& bao gdm mot
thanh phén luma va mot hodc nhiéu thanh ph?m chroma theo
dinh dang chroma 420 hodc 422

v

X4c dinh loai co ché muc tidu cho toan bd mot hoge nhiéu khoi
con thudc trong khdi co s& khi mot hodc nhiéu diéu kién dugc
théa min, trong d6 maot hodc nhiéu diéu kién vira néu bao gém
chiéu rong thir nhét ctia mot khéi con nhé hon 16 dbi véi mot
hoiic nhidu thanh phan chroma, va trong d6 néu co ché Intra
khong dugc chon cho ving hinh dnh bao quanh khdi co s, thi
loai co ché muc tiéu hoic 1a co ché Intra hodc 13 co ché Inter va

néu khong thi, loai co ché muc tiéu la co ché Intra

L 820

v

M3 héa mot hodc nhiéu khoi con trong khoi co so theo loai co
ché muc tiéu tai bd ma hoa hodc 4p dung phép gidi ma dir liéu
nén theo loai co ché muc tidu dé tai tao mot hodc nhieu khoi con

trong khdi co sé tai bd gidi ma
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