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(57) Sang ché dé cap dén phuong phap va thiét bj xir Iy dit liéu video trong hé
thdng giai ma video. Cac phuong phap va cac thiét bi xir ly dir liéu video bao gobm
nhan dit liéu vao lién quan dén nit phan chia hién thoi dugc phan vang tir ndt cha
boi dang phan chia, xac dinh chiéu cao ndt phan chia hién thoi theo dang phan
chia, va so sanh chiéu cao nit phan chia hién thoi vai chiéu cao bao hiéu delta QP
I6n nhat. Hé théng giai ma video suy dan delta QP tir mot hoac nhiéu thanh phan
ct phap duoc bao hiéu trong TU lién quan dén ndt phan chia hién thoi theo két
qua so sanh, khdi phuc lai QP cudi ciing cho nut phan chia hién thoi dya vao QP
tham chiéu va delta QP, va giai md mot hoac nhiéu TU lién quan dén nit phan
chia hién thoi bang cach sir dung QP cudi cling. Chiéu cao duoc tinh theo cach
thire trong do xét cac dinh dang phan chia va cac vung phan chia khac nhau. Ngoai
ra, sang ché con dé cap dén phuong tién c6 thé doc duoc bang may tinh khong
tam thoi dé luu 1énh chuong trinh giup cho mach xir Iy cua thiét bj thuc hién
phuong phap xu 1y video.
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Linh vue k§ thuit dwoc dé cap

Séng ché d& cap dén cac phuong phap va cac thiét bi xtt Iy dit lidu video ding dé
ma hoa video hodc gidi ma video. Cu thé hon 13, sang ché @& cap dén tham sd luong ti

hoa béo hiéu cho dit liéu video dwgc phan ving thanh cac khdi vudng va khong vuong.
Tinh trang k§ thuit cia sing ché

Chudn mi héa video hidu sudt cao HEVC (High-Efficiency Video Coding -
HEVC) 13 mét chudn m3 héa video méi nhét duogc phét trién boi nhoém hop tac chung
vé mé héa video JCT-VC (Joint Collaborative Team on Video Coding - JCT-VC) gém
nhitng chuyén gia mi héa video dén tir Nhém nghién ctru thudc ITU-T. Chuin HEVC
dya trén kién tric ma hoa trén nén khéi mach trong d6 phan chia mdi mang (slice)
thanh nhiéu don vi cdy md héa CTU (Coding Tree Unit — CTU), vé mit thuat ngi
dugc goi 1a don vi ma hoa CU (Pon vi ma hoa - CU), 14 khéi didm anh vudng ¢ kich
thudc 2Nx2N, va mdi CU c6 thé duoc chia dé quy thanh bén CU nhé hon cho dén khi
kich ¢& nho nhét dinh trude dat duoc. M3i CU bao gdm mot hodc nhidu don vi du
doén PU (Don vi du doan - PU). Mdi PU tuong duong véi mot khdi cac diém anh
trong CU.Chuan HEVC. Trong kién triic chinh HEVC, c4c kich ¢& 16n nhét va nho
nhat cia CTU duge dinh bang cac thanh phan ca phap duoc bao hiéu trong bd tham sd
chudi SPS (Sequence Parameter Set - SPS) trong sb céc kich c& 8x8, 16x16, 32x32, va
64x64. Cac CTU trong mét mang (slice) duge xir 1y theo 1énh quét mang. Mdi CTU
con dugc phan chia dé quy thanh mot hodc nhidu don vi ma hoa (nhidu CU) theo
phuong phép phan viing cdy t& phan QT (Quadtree — QT) dé tuong thich véi nhidu dic
tinh cuc b6 khac nhau. Kich ¢& cua CTU c6 thé 1a 64x64, 32x32, hodc 16x16, va mdi
CTU c6 thé 1a mot CU don nhét hodc dugc chia thanh bén don vi nho hon c6 cac kich
c& bang nhau la M/2xM/2, 1a c4c niit chia ciia cdy ma hoa. Néu cac don vi 12 céc nut 14
cua cdy ma hoa, thi cdc don vi d6 trd thanh céc CU, néu khong thi, qua trinh phéan chia
cay tr phan s€ phan ving timg don vi mot cach lap di lap lai cho dén khi kich ¢& cia

nut dat kich ¢& CU cho phép nho nhit duoc dinh trong SPS. Vi du vé céu truc phan
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ving khdi cdy tir phan cho CTU dugc minh hoa trén Fig. 1, trong d6 cac duong nét
lién biéu thi cac duong bién gidi CU trong CTU 100.

Quyét dinh dy doan dugc thuc hién tai cép CU, trong d6 mdi CU hodc duge lap
ma bang du doan lién anh (theo thoi gian) hodc dy doan ndi anh (theo khong gian). Vi
kich ¢& CU cho phép nhé nhét 13 8x8, nén do chia nhat dung dé chuyén cac dang du
doén co ban khac nhau 1 8x8. Mdi khi qua trinh chia ciy phan cdp CU dugc thuc hién
xong, mdi CU con dugc chia tiép thanh mét hoic nhidu don vi du doan (nhiéu PU)
theo dang phan ving PU dung dé du doan trong HEVC. Fig. 2 thé hién tdm dang phan
ving PU dugc dinh nghia trong chudn HEVC. M3i CU duoc chia thanh mét, hai, hodc
bén PU theo mot trong s6 tam dang phén ving PU duoc thé hién trén Fig. 2. PU déng
vai tro 1a khoi dai dién co ban dé chia sé thong tin dy doan khi qué trinh du doén giéng
nhau dugc &p dung cho toan b cac diém anh trong PU va thong tin li€n quan qua trinh
dy doan dang truyén dén bd gidi mi trén nén tang PU. Sau khi c6 duogc tin hiéu du
thira dwgc tao ra béi qua trinh dy doan dya vao dang phan chia PU, dit liéu cta tin hiéu
du thira thudc CU dugc phan chia tiép thanh mét hodc nhiéu don vi chuyén dbi (nhiéu
TU) theo céu tric phan ving khéi QT khac dé chuyén dit liéu thira thanh céc hé sé
chuyén d6i dé nén dit lidu. Cac duong nét ditt trén Fig. 1 bidu thi cac dudng bién gii
TU. TU la khéi dai dién co ban dang dé thyc hién phép bién dbi va luong tir hoa sb
nguyén dé thuc hién phép bién dbi sb nguyén va lugng tir hoa dir liéu thira. Dbi voi
mdi TU, mot ma tran bién ddi co cung kich c& nhu TU duoc ap dung cho dit liéu thira
dé tao ra cac hé s6 chuyén dbi, va cac hé sb chuyén dbi nay dugc lwong tir hda va duge

chuyén den bd giai ma trén nén tang TU.

Céc thuat ngir nhu khdi cady ma hoa CBT (Coding Tree Block - CTB), khéi ma
héa CB (Coding block - CB), khéi dy dodn PB (Prediction Block- PB), va khéi bién
d6i TB (Transform Block - TB) dugc dinh nghia ¢ dinh rd diy mAu hai chiéu ctia mot
thanh phan mau lién quan dén CTU, CU, PU, va TU m¢t cach twong mg. Vi dy, CTU
bao gdm mot CTB luma (m6t luma), hai CTB chroma (hai chroma), va cic thanh phan
ct phap lién quan cua né. Trong hé théng HEVC, cau tric phan ving khdi cay t& phan
gibng nhau thuong dwugc dp dung cho ca thanh phin luma va thanh phin chroma trir

khi kich ¢& nho nhét d6i véi khdi mau (khdi chroma) dat duoc.

Phén ving cdy nhi phan ngoai phan ving cdy t& phan, mét phuong phap phéan
ving thay thé khac dugc goi 1a phan ving khdi cdy nhi phan BT (Binary Tree - BT),
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trong d6 khbi dwoc chia 13p di lai thanh hai khbi nhé hon. Phuong phap phan ving ciy
nhi phan don gian nhit chi cho phép phan chia ngang dbi xting va phén chia dimg dbi
xing. D6i voi khbi da cho c6 kich ¢& MxN, c& duoc bao hiéu dé bidu thi lidu khdi da
cho dugc chia thanh hai khéi nho hon hay khéng, néu c& c¢6 biéu thi sy phan chia vira
néu, thi thanh phin ct phap khac dwoc bao hiéu dé biéu thi dang phan chia ndo dugc
st dung. Trong trudng hop cta phan chia ngang, khdi dd cho duoc chia thanh hai khéi
c6 kich c¢& MxN/2; va trong truong hop cla phan chia ding, khéi di cho duoc chia
thanh hai khdi c6 kich ¢& M/2xN. Phuong phép phén ving BT c6 thé dugc st dung d8
phan vung slice thanh CTU, CTU thanh cac CU, CU thanh cac PU, hodc CU thanh cac
TU. Vi du vé phwong phap phan ving BT ma phan chia CTU thanh cdc CU, va nhim
don gian, s& khong c6 phan ving tiép nita tir CU thanh PU hodc tir CU thanh TU, d6 1a

nut 14 cia cdy nhi phan 13 don vi co ban dé lap trinh du doan va chuyén ddi.

Phén ving QTBT mic du phuong phép phin ving cdy nhi phan hd trg nhiéu
dang phin ving hon va do d6 linh hoat hon phuong phap phén ving ciy ti phén, song
téng thé mac do phirc tap va bao hiéu 1ap trinh cao hon dé lwya chon dang phan ving
t6t nhét trong sb tit ca cac dang phan ving kha thi. Mot phwong phap phan ving két
hop dugc goi 1 cdu tric cdy nhi phan-cdy tt phan QTBT (Quad-Tree-Binary-Tree -
QTBT) s& két hop phuong phap phan ving cdy t&r phan véi phuong phap phan vung
cdly nhi phan, diéu d6 gifip can bing hiéu qua lap trinh va do phic tap lap trinh cta hai
phuong phép phin ving d4 néu. Cau trac QTBT dugc 14y lam vi du dwoc thé hién trén
Fig. 3A, trong d6 khéi 16n ching han CTU trude tién dugc phan ving bdi phuong
phap phan ving cay tir phan rdi dén phuong phép phén vung cdy nhi phan. Phan chia
QT duoc thuc hién 1ap di 13p lai cho dén khi kich ¢& cua khéi phéan chia dat kich ¢& nut
14 t¢ phan cho phép nhé nhét, va néu khdi ciy tir phan 14 khong 16n hon kich c& nat
gdc cdy nhi phéan cho phép 16n nhét, thi khéi cay tu phan 14 c6 thé dugc phan ving tiép
nira boi phan chia BT. Phan chia BT dugc thyc hién 1ap di ldp lai cho dén khi kich ¢&,
chiéu rong, hodc chiéu cao cua khéi phan chia dat kich ¢, chiéu rong, hodc chiéu cao
nit 14 cdy nhi phan cho phép nhé nhét, hodc chidu cao ciy nhi phan dat chiéu cao cy
nhi phén cho phép 16n nhat. Fig. 3A minh hoa vi dy vé cu tric phan ving khéi theo
phuong phap phan ving QTBT va Fig. 3B minh hoa so d6 cdy m3 hoa cho céu triic
phan ving kh6i QTBT duogc thé hién trén Fig. 3A. Cac duong nét lién trén Fig 3A va
Fig 3B biéu thi qu4 trinh phén chia cdy t phan trong khi cic duong nét dat biéu thi

3

3/81



43335

phan chia cdy nhi phan. G mdi nit phan chia (tic 13, nit khéng 13) cta cdu tric cay
tam phén, mdt c& biéu thi dang phén chia ndo (phén chia ngang di ximg hodc phan
chia dtg d6i xtmg) duoc sit dung, 0 biéu thi phén chia ngang va 1 biéu thi phan chia
dtmg. C6 thé don gian héa qua trinh phan ving bing céch bé phan chia tir CU thanh
PU va tir CU thanh TU, khi cac nat 14 cta cdu triic phan ving khéi cdy nhi phan 13
khéi dai dién co ban cho ca lap trinh dy doan va chuydn déi. Vi du, cdu tric QTBT
dugc thé hién trén Fig. 3A phan chia khdi 16n thanh nhiéu khdi nhé hon, va céc khéi
nhé hon ndy dugc xit 1y boi 1ap trinh du doan va chuyén d6i ma khong c6 thém su

phan chia tiép.

Mot vi du cu thé cta cAu tric QTBT dugc st dung dé phan chia CTU c6 kich ¢&
128x128 thanh nhiéu CU, trong d6 kich c¢& nat 14 cdy tir phan cho phép nhé nhét bing
16x16, kich ¢& nut gdc ciy nhi phan cho phép 16n nhit bing 64x64, chidu rong va
chidu cao nut 14 cdy nhj phén cho phép nhé nhét bang 4, va chidu cao cay nhi phan cho
phép 16n nhit bang 4. CTU trude tién duoc phan chia boi cdu triic phan ving cay ti
phan va don vi cdy tit phan 14 co kich c¢& nam trong khoang tir 16x16 dém 128x128, va
néu don vi ciy tir phan 14 13 128x128, n6 khéng duge phan chia tiép boi qua trinh phan
chia cdy nhi phén boi vi kich ¢& d6 vuot qua kich ¢& nut gbc cdy nhi phin cho phép
16n nhat 64x64, néu khong thi don vi cdy tir phan 14 ¢6 thé duoc phan ving tiép nita
boi phén chia cdy nhi phan. Pon vi ciy t& phan 14 ciing c6 thé 1a don vi cdy nhi phan
gdc, co chiéu cao cdy nhi phan bang 0. Khi chiéu cao cdy nhi phan bang 4, vén 1a
chiéu cao cay nhi phan cho phép 16n nhit, khong c6 phéan chia nao duoc thuc hién, khi
nat cdy nhi phan c6 chidu réng bang 4, khong co phén chia ngang nao dugc thyc hién,
va khi nit cdy nhi phan cé chiéu cao bang 4, khéng co phan chia ngang nao dugc thuc
hién. Céc nut 14 cta cdu traic QTBT duogc xtt 1y tiép boi 14p trinh du doén va chuyén
doi.

Céu triic QTBT duoc duge ap dung riéng cho cac thanh phin luma va chroma &
céc slice Intra (I), va dwoc ap dung ddng thdi cho ca thanh phan luma va chroma & ca
hai slice Predictive (P) va Bi-predictive (B), ngoai trir khi céc kich c& nho nhét nhét
dinh dat duoc d6i v6i cac thanh phén chroma. O céc slice I, mdi CTB luma c6 su phéan
ving khdi theo chu trac QTBT trong khi hai CTB chroma tuwong tng c6 phan ving
khéi theo cdu tric QTBT khéc theo mot phuong an. Theo phuong an khac, hai CTB
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chroma twong tmg vira néu c6 thé ciing c6 phan vung khéi theo ciu tric QTBT riéng

cua ching.

Phin ving cay tam phan: phwong phap phan ving khéc linh hoat hon nita duoc
goi 1a phuong phép phin ving cdy tam phén (Ternary Tree - TT) dugc st dung dé
chup nhitng d6i twong ma ndm & tdm khdi trong khi phuong phap phan ving ciy ti
phén va phuong phép phin ving ciy nhi phan ludn luén phéan chia doc theo tdm khbi.
Fig. 4 minh hoa phéin ving ciy tam phin dimng 42 va phin ving cdy tam phan ngang
44. Phuong phap phan ving cdy tam phan c6 thé gitp kha ning xac dinh vi tri cac dbi
tuong nho6 doc theo cac dudng bién gidi nhanh hon, bang cach cho phép phan vung
mdt phan tw theo phwong thang dimg hodc ngang.

Phéin ving MTT: phan ving khéi cdy da phan MTT (Multi-Type-Tree - MTT)
mé rong ¥ twdong cua ciu tric cdy hai cép trong QTBT bang cach cho phép ca hai
phwong phap phén ving ciy nhi phan va ciy tam phan & cp thir hai cia MTT. Hai clp
cua cac cdy trong MTT duoc goi la Cay ving RT (Region Tree - RT) va Cay du doan
PT (Prediction Tree - PT) mot cach tuong tmg. Vi du vé MTT 1a Cay tt phan QT cdng
Cay da phan MT (QTMT), khi c4p thir nhat RT ludn 13 phan ving QT, va cép tht hai
PT c6 thé hoic 13 phan vung BT hodc 1a phan vung TT. Vi dy, CTU truéc tién dugc
phan ving boi RT, 13 phan ving QT, va mdi nat 14 RT c6 thé duge chia tiép boi PT,
vén hoic 13 phan vung BT hodc 1a phan viing TT. Khéi dugc phan ving boi PT ¢6 thé
dugc chia tiép v6i PT cho dén khi chidu cao PT 16n nhat dat duoc, vi dy, khdi cb thé
trude tién dugc phén ving boi phan ving BT ding dé tao ra khéi phy trai va khéi phu
phdi, va khdi phu trai duge chia tiép boi phan ving TT ngang trong khi khdi phu phai
duoc chia tiép béi phan vung BT ngang. Nut 14 PT 1a don vi mé hda co ban (CU) cho

qua trinh du dodn va bicn ddi va s& khong dugc chia tiép.

Fig. 5 minh hoa vi du vé bao hiéu dang cay dung cho phan viing khdi theo phan
ving khéi MTT. B4o hiéu RT c6 thé twong ty nhu bdo hi€u cay tir phan trong phin
ving khéi QTBT. Dé bao hiéu nut PT, mét ving tréng phu dugc béo higu dé bidu thi
lifu d6 la phén ving cdy nhi phan hay phan ving cdy tam phan. Di v6i phan chia
khoéi bing RT, ving trong thir nhét dugc béo hiéu dé bidu thi lidu co phan chia RT
khac hay khong, néu khéi vira néu khéng dugce chia tiép bai RT (tic 1a ving tréng thu
nhat bang 0), viing tréng thir hai duoc béo hiéu dé bidu thi liéu d6 1a phan chia PT hay

khong. Néu khéi vira néu cling khong dwgc chia tiép boi PT (ttc 1a ving tréng thu hai
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bing 0), thi khdi nay 12 nat 14. Néu khéi vira néu sau d6 duge phan chia bdi PT (tirc 1
ving tréng thir hai bang 1), ving tréng thir ba duogc giri dé biéu thi phan ving ngang

hay dung va sau d6 13 viing tréng thir tw duoc giri dé phan biét phén vung BT hay TT.

Sau khi phan chia dit liéu video thanh nhiing phan ving khi MTT, c4c nat 14
MTT 1a cac CU duge st dung dé 1ap trinh du doan va chuyén d6i. Twong tw QTBT,
cu triic cdy MTT duoc 13p ma riéng cho cAc thanh phan luma va chroma & céc slice
va chu trac cdy MTT duge ap dung déng thoi cho ca thanh phan luma va chroma trong
céc slice P va B cho nhitng trrdng hop khi cac kich ¢& nhé nhét nhit dinh dat duoc déi
v6i thanh phan chroma. Néi cach khac, CTB luma c6 phan ving khéi theo cAu triic
MTT cua né trong khi hai CTB chroma twong g c6 phan ving khéi theo cdu tric
MTT khac. QTBT c6 thé dugc goi 13 phan chia QT cOng phan chia BT hoac phén chia
QT cong phén chia BT va phan chia TT theo nhitng phan mé ta dudi day.

Béo hiéu delta QP trong HEVC: trong HEVC, tham s luong tir héa (QP) duoc
xac dinh boi QP tham chiéu va delta QP khi t8i wu QP thich Gng hodc t§i wu da QP
duoc kich hoat. Delta QP dugc truyén thay vi QP d8 giam luong bit can cho thong tin
QP. Khéi ma héa CB (Coding block - CB) 16n hon hodc bing kich ¢& nhé nhét cho
béo hiéu delta QP c6 delta QP cua riéng nd, trong khi CB nho hon kich ¢& nhé nhat
chia s¢ delta QP v6i mét hodc nhiéu CB khéc. CB don nhit c6 delta QP cua riéng né
hodc s6 lwong cac CB chia sé cung delta QP dugc goi 1a Nhom lwong tir héa QG
(Quantization Group - QG) hoic bo lugng tir hda.

Béo hiéu Delta QP dung cho cac thanh phin luma dugc diéu khién béi hai cd, co
kich hoat cu_qp_delta_enabled flag va c& chiéu cao diff cu gp delta depth. Co kich
hoat, cu_qp_delta_enabled flag, dugc sir dung dé biéu thi bao hiéu delta QP duoc kich
hoat hodc khong duoc kich hoat, va c& chiéu cao, diff cu qgp delta depth, dugc st
dung dé thiét 1ap kich c& nho nhét cho béo hiéu delta QP. Co kich hoat c6 thé duoc
béo hiéu & cip chudi anh, cip khung anh, cap slice, cép tile, cap hang CTU. C& chidu
cao diff cu_qp_delta depth duoc thé hién trong ¢t phap cép cao, vi du trong PPS, va
cu_qp_delta_abs c6 thé nam trong ca phap don vi chuyén ddi khi c& kich hoat
cu_gp_delta_enabled flag bang 1. C& kich hoat cu_gp_delta_enabled flag bang 0
dinh 18 cd chidu cao diff_ cu_qp_delta_depth khong nim trong trong PPS va
cu_qp_delta_abs khdéng nim trong ci phap don vi chuyén dbi. C& chidu cao

diff cu qp_delta_depth dinh 3 sai biét vé& chiéu cao gitta kich ¢c& CTB luma va kich
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¢¥ CB luma nhé nhit cta cic don vi mi héa ma chira cu qp delta abs va
cu_qgp_delta_sign flag. Gia tri cta co chidu cao diff cu qp delta depth nim trong
khoang tir 0 dén log2_diff max min luma_coding block_size, gdm ca,gié tri cua cd
chidfu cao dugc suy bing 0 khi c& chifu cao nay khong c6 mit.
log2_diff max min luma coding_block size dinh rd sai biét gilra kich ¢ CB luma
16n nhit va kich ¢& CB luma nhoé nhét. Bién, Log2MinCuQpDeltaSize, dugc suy dan

tir c& chiéu cao nhu sau:

Log2MinCuQpDeltaSize = CtbLog2SizeY — diff cu qp_delta depth
Ct phép ctia bao hiéu delta QP & cdp TU 13 nhwr sau:

if (cu_qp_delta_enabled flag && !IsCuQpDeltaCoded ) {
cu_qp_delta_abs
if (cu_qgp_delta abs)

cu_qp_delta_sign flag
}

trong d6 IsCuQpDeltaCoded duogc thiét 1ap bang 0 khi mi héa hodc gidi ma CU

nhu sau.

if( cu_qgp_delta_enabled_flag && log2CbSize >= Log2MinCuQpDeltaSize ) {
IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

}
trong d6 log2CbSize 1a log 2 ctia kich ¢& nut phan chia.

Khi delta QP duoc str dung, QP cubi cing cho khdi ma héa duoc suy dan dya
vao delta QP va QP tham chiéu dugc béo hiéu. QP tham chiéu ctia nhom luong tir hoa
hién thoi dugc suy din tir cic QP gdm cac nhom lwong tir hoa dugc 1ap mi lidn ké &
phia trén va bén trai (qQP_A va qP_L), trong d6 QP tham chiéu 13 trung binh cta hai
QP, (qP_L + gP_A + 1)>>1. Néu bit ky mot trong s6 nhom lwong tir hoa duoc 1ap ma
lién k& & phia trén va bén trai khong kha dung, thi QP khong kha dung dé dugc thay
thé bang QP truée d6 ctia nhém luong tir hoa duoc lap ma trude d6 trong 1énh giai ma.

QP mac dinh chfmg han QP slice duge sir dung 1am QP tru6c néu nhom lwgng tir hoa

7
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dugc 18p ma trude khong kha dung.

Trong HEVC, bao hiéu sai 1éch QP chroma dugc didu khién boi hai ¢, ¢ kich
hoat  chroma cu_chroma gp offset enabled flag va co kich ¢o
Log2MinCuChromaQpOffsetSize. C¢ kich hoat chroma biéu thi liéu béo hiéu sai 1éch
QP chroma duogc kich hoat hay khong dugc kich hoat, c& kich ¢& dugc st dung dé
thiét 1ap kich c& nho nhét cua cac don vi trong bao hiéu sai 1éch QP chroma. Néu co
kich hoat chroma cu chroma qp offset enabled flag bang 1, thi c¢o
cu_chroma_qp_offset flag xut hién dé xac dinh lidu sai 1éch QP chroma duoc st
dung cho khdi hay khéng. Cor kich ¢ Log2MinCuChromaQpOffsetSize dugc tinh nhu

sau.

Log2MinCuChromaQpOffsetSize = CtbLog2SizeY -
diff cu_chroma qp_ offset depth

trong d6 diff cu_chroma qp offset depth dinh r3 sai biét giita kich ¢& CTB
chroma va kich ¢& CB chroma nhdé nhit cia cidc don vi mad héa ma chira c&
cu_chroma qp_offset_flag. Ct phap ctia bao hiéu sai 1éch QP chroma & cip TU 13 nhu

sau:

if (cu_chroma_qp_offset enabled flag && cbfChroma
&& !cu_transquant_bypass && !IsCuChromaQpOffsetCoded ) {

cu_chroma qp offset flag
if (cu_chroma qp_ offset flag)
cu_chroma qp_offset idx

}

trong d6 IsCuChromaQpOffsetCoded duoc thiét 14p bang 0 khi ma hoa hodc

gidi ma CU theo cOng thirc sau.

If (cu_chroma gp offset enabled flag
&& 1og2CbSize >= Log2MinCuChromaQpOffsetSize ) {

IsCuChromaQpOffsetCoded = 0

}
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Hinh dang ctia cac CB trong HEVC luén 13 hinh vuéng, do d6 kich c& khéi co
thé duoc thé hién truc tiép bang mot tri s6 mot chidu, ching han mot trong s chiéu
rong khéi va chiéu cao khdi. Céc kich thudc duoc suy din chinh x4c boi cac chidu cao
cua qua trinh phén chia cdy ti phan trong HEVC. Tuy nhién, cling ¢6 nhitng CB
khong vudng dugc suy tir ciu trac phan chia QTBT hodc MTT, béo hiéu sai léch delta
QP va QP chroma va suy din QP tham chiéu cho nhitng CB khong vudng c6 thé 13
mét van dé. Ngoai ra, cac thanh phén luma va chroma c6 thé duoc 1ap ma riéng biét &
céc cAu tric phan chia CU khéc nhau dé c6 hai cdu trac phan chia CU QTBT riéng cho
cac thanh phan luma va chroma. B4o hiéu sai 1&ch delta QP va QP chroma khi céc cu
trac phan chia CU riéng dugc sit dung cho cac thanh phan luma va chroma c6 thé 13

van dé khac.
Bén chit k¥ thuét ciia sang ché

Céc phuong phap va cac thiét bi xtr 1y dit lidu video trong hé théng giai ma video
nhan dit lidu vao lién quan dén nut phan chia hién thoi duoc phén vung tir nit cha bdi
dang phan chia, x4c dinh chidu cao nit phan chia hién thoi theo dang phén chia, xac
dinh gia tri ctia bién bang cach so séanh chiéu cao nut phan chia hién thoi véi chiéu cao
bao hi¢u delta QP 16n nhét. Cac phuong phap va céc thiét bi suy dan tiép delta QP tir
mot hodc nhiéu thanh phﬁn cu phap dugc bao hi¢u hodc dugc phéan tich trong TU lién
quan dén nat phan chia hién thoi theo gi4 tri ctia bién, khéi phuc lai QP cudi cing cho
mot hodc nhiéu TU lién quan dén nut phan chia hién thoi dya vao QP tham chiéu va
delta QP néu c4c thanh phén ca phap dugc bao hi¢u cho nat phin chia hién thoi, va
gidi md mot hodc nhiéu TU lién quan dén nut phan chia hién thoi bang cach sir dung
QP cudi cung. Céc phuong phéap va céc thiét bi xtr Iy dit liéu video tuong g trong hé
théng ma héa video nhan dit liéu vao lién quan dén niit phan chia hién thoi duge phan
ving tir nut cha boi dang phan chia, xac dinh chidu cao nat phan chia hién thoi theo
dang phan chia, va xac dinh QP cho nit phan chia hién thoi theo két qua so sanh giita
chiéu cao niit phan chia hién thoi va chidu cao bao hiéu delta QP 16n nhit. Dua vao két
qua so sanh, phuwong phap va céc thiét bi con suy dan delta QP tir QP cho nut phéan
chia hién thoi va QP tham chiéu va bao hiéu mot hodc nhiéu thanh phin ct phap cta
delta QP trong TU lién quan dén nut phén chia hién thoi. QP dugc st dung khi ma hoa
mot hodic nhidu TU trong nit phan chia hién thoi. Theo mdt s phuong an cia cac

phuong phép ma hoa, budc suy din va bao hidu delta QP dugc thuc hién néu két qua

9/81



43335 10/81

so sdnh biéu thi chidu cao nit phan chia hién thdi nho hon hodc bing chidu cao bao
hiéu delta QP 16n nhit va c6 it nhdt mot hé sb khac khong hoic it nhit mot bang mau

dich chuyén trong nfit phan chia hién thoi.

Dit liéu video dugc phan ving thanh cac CU 14 vudng va khong vudng theo céu
trac phan ving CU chang han QTBT hodc MTT. Mot b phuong 4n bao hi¢u delta QP
x4c dinh chidu cao nit phén chia hién thoi, va chidu cao bao hiéu delta QP 16n nht
dugc suy din béi dién tich CU bao hiéu delta QP nho nhit. Chiu cao bao hidu delta
QP 16n nhét duoc dinh trudce, duoc suy dan, hodc duoc bao hiu & mot trong s6 hoic
két hop & mdt trong sb cép slice, cép khung anh, cép tile, cép chudi anh. Theo mét vi
du, nut phan chia hién thoi 1a CU 14, va delta QP duoc suy din tir cic thanh phén ca
phép tai bd gidi ma hoic budc suy din va bao hiéu delta QP duoc thuc hién bdi bd ma
hoéa khi dién tich ctia nat phan chia hién thoi 16n hon hoic béng dién tich CU béo hiéu
delta QP nho nhét va c6 it nhat mdt hé sb khac khong hodc it nhit mot bang mau dich
chuyén trong nit phan chia hién thoi. Theo vi du khéc, nit phan chia hién thoi khong
14 CU 14 va dugc phan ving tiép thanh nhidu CU 14, delta QP duoc suy din tir cac
thanh phin ct phap tai bd giai md hodic budc suy din va bao hiéu delta QP dugc thuc
hién bdi bd ma hoa néu nat phan chia hién thoi c6 dién tich 16n hon hoidc béng dién
tich CU béo hiéu delta QP nhd nhat, dién tich cta it nhdt mot nit con duge phan ving
tir nut phan chia hién thdi nho hon dién tich CU béo hiéu delta QP nhé nhét, va it nhat
mdt trong s6 cac CU 14 trong nut phan chia hién thai ¢6 it nhit mot hé sé khac khong
hozc it nhat mot bang mau dich chuyén. Delta QP & vi du nay dugc st dung bdi mot

hodc nhiéu trong so cac CU 14 van thubc nat phan chia hién thoi.

Theo mot phuong 4n khi nut phin chia hién thoi 1a CU 14, delta QP dugc suy din
tir cac thanh phan ct phéap tai bd giai ma hoic budc suy din va bao hiéu delta QP duoc
thuc hién boi bd mi hoa néu chiéu cao nut phén chia hién thoi nhd hon hodc béng
chiéu cao bao hi¢u delta QP 16n nhét va nut phan chia hién thoi c6 it nhét mdt hé sb
khac khong hodc it nhat mot bang mau dich chuyén. Theo phuong 4n khic khi nut
phén chia hién thoi khong 12 CU 14 va dwgc phan ving tiép thanh nhidu CU 14, delta
QP dugc suy dan tir mot hodc nhiéu thanh phan ct phép tai bd giai ma hodc budc suy
din va bao hiéu delta QP dugc thuc hién boi bd mé hoa néu chidu cao nit phan chia
hién thoi nhé hon hodic bang chidu cao béo hiéu delta QP 16n nhat, chidu cao cua it

nhit mét nit con dwoc phén vung tr ntt phan chia hién thdi 16n hon chiéu cao bao
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higu delta QP 16n nhét, va it nhit mot trong sb cac CU 14 trong nut phan chia hién thoi
c6 it nhat mot hé sb khac khong hodc it nhit mot bang mau dich chuyén. Delta QP
duoc stt dung béi mot hoic nhiéu trong sé cac CU 14 van thudc nit phan chia hién thoi
¢ vi du nay. Vi du vé chiéu cao nut phan chia hién thoi duoc suy dan tir chiéu cao cay
tlr phan va chiéu cao cdy da phan (MTT). Vi duy, chidu cao nat phan chia hién thoi
duoc tinh bang cach nhin chifu cao cay tir phan vé&i L cong chidu cao MTT, trong d6
L 12 s6 nguyén dinh trude. Theo vi du khéc, chidu cao nat phén chia hién thoi dugc
tinh bang chiéu cao cdy da phan (MTDepth), trong d6 MTDepth thé hién dién tich cia
nit phan chia hién thoi bang cach xét cac dinh dang phan chia khac nhau va cac nut
chia khac nhau. Theo mdt phwong 4n, chiéu cao nut phan chia hién thoi 14 chidu cao
clia nit cha cdng 2 khi nut cha duwgc phan ving béi phan chia QT, va chiéu cao nut
phéan chia hién thoi 13 chidu cao ciia nat cha cong 1 khi nut cha duogc phéan viung bai
phéan chia BT. Néu nut cha dugc phin ving béi phan chia TT, chiéu cao cia nut thi
nhét hodc thi ba 13 chiéu cao ctia niit cha cong 2 va chiéu cao cua nut thi hai 13 chiéu
cao cua nit cha cong 1. Theo mot phwong 4n, chiéu cao bao hiéu delta QP 16n nhit
dugc bao hiéu riéng biét cho cac thanh phan luma va chroma khi cac cu trac phan
ving CU riéng dugc st dung dé phan ving dit lidu video ctia cac thanh phin luma va
chroma. Theo phuwong 4n khéac trong d6 nit phan chia hién thdi dwge phan ving thanh
nhidu nit con, chidu cao cta nat con 1a chidu cao ctia nit phéan chia hién thoi cong 2
néu nit con 13 nat phan chia thtr nhat hoic thtr ba cta phan chia TT, chidu cao ctia nat
con 13 chiéu cao ciia nut phén chia hién thoi cong 1 néu nit con 1 nat phan chia thi:
hai cua phéan chia TT, chidu cao cua nut con 14 chidu cao nat phan chia hién thoi cdng
1 néu nut con dugc phén ving tir nfit phan chia hién thoi bdi phan chia BT, va chiéu
cao clia nt con 13 chidu cao cua nut phan chia hién thoi cong 2 néu nat con dwoc phan
vung tir nut phan chia hién thoi boi phin chia cay tir phan.

Theo mdt phuong an ctia bao hiéu QP phu thudc vao chiéu cao, khi nit phan chia
hién thoi 1a nat phan chia thir nhat hodc thir ba duoc phan vung tir nt cha bai phan
chia TT va chiéu cao nit phan chia hién thai nhé hon chidu cao béo hitu delta QP 16n
nhét, va chiu cao cua nut phan chia thir hai dugc phan ving tir cing nit cha bang
chiéu cao bao hi€u delta QP 16n nhét, QP cudi cung dugc suy dan tir delta QP duoc
chia sé boi mot hodc nhiéu hon mét trong sb ba nut phén chia dugc phan ving tir nit

cha.
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Theo mét s6 phwong 4n, ngoai chiu cao nut phén chia hién thoi, viéc c6 bao
higu c4c thanh phan ct phép cia delta QP cho nat phén chia hién thoi duoc xac dinh ti
thong tin phy, vi dy, c& biéu thi néu nit phan chia hién thoi 14 nat phan chia thir nhit
hodc thir ba trong phan chia TT, c& biéu thi néu nut phan chia hién thoi 13 nat phan
chia thir hai trong phan chia TT, hoéc kich ¢c& CU cha clia nut phan chia hién thoi. Mot
hodic nhiéu théng tin lién quan delta QP ¢ thé dwoc truyén tir nfit cha dén nut phan
chia hién thoi ¢ xac dinh liéu c6 bao hiéu cac thanh phan cu phép cua delta QP cho
nut phén chia hién thoi hay khong. Vi du, ntit cha xac dinh c& thiét 14p lai cho nat phan
chia hién thoi béng cach xét dién tich, kich c¢& hoic chiéu cao cta nut phan chia hién
thoi hodc dang phan chia dé phan ving nit cha, va cd thiét 1ap lai ndy dugc truyén dén
nut phan chia hién thoi dé xac dinh gi4 tri ctia bién cho nat phan chia hién thoi.

Theo mét phwong 4n cla truong hop dic biét, nhidu nhit mot delta QP dwoc suy
dan hoic duoc béo hidu cho mdt hodc nhidu niit con dugc phan vung tr nlit phin chia
hién thoi bdi phin chia TT néu chiéu cao nat phan chia hién thoi nhd hon chiéu cao
b4o hiéu delta QP 16n nhét va chidu cao cua it nhét mot nit con dugc phan ving tir nat
phén chia hién théi 1én hon chiéu cao bo hiéu delta QP 16n nhét. Delta QP dugc suy
dn tir hodc duge bio higu boi mot hodc nhiéu thanh phin ¢t phap duogc chia sé béi
mdt hodc nhidu hon mot trong sd cac nat con dugc phén vung tir nut phan chia hién
thoi theo phuong 4n ndy. Chiéu cao nit phan chia hién thoi va chidu cao nit con dugc

phan ving tir mit phan chia hién thoi co thé duoc suy dan tir cac dién tich.

Theo mot sb phuong an cua bdo hiéu QP phu thudc vao chiéu cao, QP tham
chiéu luén 1 QP slice khi cAu tric phan ving CU 14 cdu trac phan ving QTBT hodc
MTT.

Céc khia canh ctia sang ché con dé xuét thiét bi dung cho hé thong giai m3 video
dé giai ma dit lidu video cta nut phan chia hién thoi theo QP cubi cung dugc suy dan
tir delta QP, va delta QP duoc suy din tir mot hodc nhiéu thanh phén cu phéap duoc bao
hiéu hoac dugc phan tich trong TU lién quan dén nit phan chia hién thoi c6 chidu cao
nho hon hogc bang chiéu cao bao higu delta QP 16n nhét. Sang ché con d& xudt thiét bi
cho h¢ thong mi héa video ma hoéa nit phan chia hién thoi bang cach st dung QP
dugc xac dinh theo két qua so sanh gitta chiéu cao nat phén chia hién thoi va chidu cao

tin hiéu delta QP 16n nhat, va suy dan delta QP tir QP va QP tham chiéu sau d6 béo
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hiéu mot hogc nhiéu thanh phan ¢ phap cua delta QP trong TU lién quan dén nit phan
chia hién thoi.

Céc khia canh ciia sang ché con d& xuit phuong tién c6 thé doc duoc bing may
tinh khong tam thoi dé Iuu cac 1énh chwong trinh gitp cho mach xi 1y cia thiét bi thuc
hién qué trinh gidi ma video dé tinh delta QP cho nut phén chia hién thoi tir cac thanh
phén ¢t phap dugc bo hiéu trong U theo chiéu cao nit phan chia hién thoi. Sang ché
con d& xudt phuong tién c6 thé doc dwoc bang may tinh khong tam thoi dé luu cac
1énh chwong trinh gitip cho mach xir Iy ciia thiét bi thuc hién qué trinh m3 hoa video
dé bao hiéu delta QP cho nut phan chia hién thoi theo chidu cao niit phan chia hién
thoi. Cac khia canh va du hiéu khac cta sing ché s& trd nén rd rang dbi véi nhitng
ngudi c6 kién thirc trung binh trong linh vuc k¥ thudt nay khi xem phin mé ta cac

phwong an chi tiét duéi day.
M0 ta van tit cAc hinh vé

Nhi€u phuong 4n khac nhau cta sang ché dugc dé xuat dudi dang nhiing vi du s&
dugc mo ta chi tiét dya theo cac hinh vé& dudi day, trong d6 cac s6 chi dan gidng nhau

biéu thi cac thanh phén gidng nhau, va cu thé:

Fig. 1 minh hoa cdy mi héa dwoc 1iy lam vi du d& phéan chia don vi cdy ma hoa
(CTU) thanh cac don vi ma hda (cac CU) va phan chia mbi CU thanh mét hodc nhiéu
don vi chuyén déi (nhiéu TU) theo chudn HEVC;

Fig. 2 minh hoa tdm dang phan ving don vi dy doan (PU) khic nhau trong d6
phan chia CU thanh mét hoic nhiéu PU theo chudn HEVC;

Fig. 3A minh hoa céu trac phan ving khéi dugc liy 1am vi du coa phuong phap
phén ving cdy nhi phan-cdy tr phdn QTBT (Quad-Tree-Binary-Tree - QTBT);

Fig. 3B minh hoa ciu trac cdy ma héa twong tng véi cdu trac phan ving khéi
trén Fig. 3A;

Fig. 4 minh hoa phan chia cdy tam phan dimg va phan chia cy tam phin ngang;
Fig. 5 minh hoa vi du vé bao hiéu dang cdy dung cho phan ving MTT;

Fig. 6 minh hoa hai vi dy phan ving khéi ¢6 dién tich bing hai 1in gi4 tri ngudng
cho bao hi¢u QP bai phan chia TT;
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Fig. 7 1a luu dd xt 1y di liéu video bing cach bao hiéu delta QP cho nit chia phu

thudc vao dién tich cuia nut chia theo cac phuong an ctia sang ché;

Fig. 8 14 luu @6 xr Iy dit liéu video bang cach tai str dung QP luma cua khéi luma

da sap xep cho khoi chroma theo cac phuong 4n cla sang che;

Fig. 9 minh hoa so d6 khéi hé thdng duoc ldy 1am vi du dung cho hé théng ma

hoa video tich hgp phuong phap xir 1y dit liéu theo cic phuong 4n ciia sang ché; va

Fig. 10 minh hoa so db khdi hé thong duoc 14y 1am vi du ding cho hé théng giai
ma video tich hop phuong phap xir 1y dit liéu theo cic phuong 4n cila sang ché.
MG ta chi tiét sang ché

S& dé dang duogc hiéu rang nhitng thanh phan cla sang ché, nhu dwoc md ta va
duoc minh hoa tong quat trén cac hinh v& & ban md ta nay, c6 thé dugc sip xép va
duogc thiét ké theo rat nhidu dang cAu hinh khéc nhau. Do do, phé‘m mo ta chi tiét hon
vé cac phuong 4n cua cic hé thdng va céac phuong phip cia sang ché, nhu dugc thé
hién trén céc hinh v&, khong nhim giéi han pham vi cua sang ché, nhu dugc yéu ciu

bao h), ma chi 1a dai dién cho cac phuong an duoc chon ctia sang che.

Tham chiéu toan bd ban mé ta ndy theo “mot phwong an”, “mot sb phuong 4n”,
hoidc cach dién dat twong tw c6 nghia 1a mot dau hiéu, ciu tric, hodc dic tinh cu thé
nao d6 dugc mo ta theo cac phwong 4n ¢ thé thude it nhit mot phuong an cua sang
ché. Do d6, sw xuét hién cua cac cum tir “theo mot phuong 4n” hodc “theo mét sb
phuong 4n” & nhitng phin khac nhau trong toan bd ban md ta nay khéng cd nghia 1a
nhét thiét phai dé cap dén phuong 4n giéng nhau, ma cac phuong 4n ndy c6 thé dugc
thyc hién riéng biét hodc két hop vi mot hodc nhiéu phuong an khac. Ngoai ra, cac
diu hiéu, cic chu tric, hodc cac dic tinh da duoc md ta cb thé duoc két hop theo bét
ky cach thicc phu hop nao theo mét hodc nhiéu phuong an. Tuy nhién, ngudi cd
chuyén mén trong linh vuc k¥ thudt ndy s& biét ring sang ché c6 thé dugc thyc hién
ma khong c6 mot hodc nhidu hon mot trong s6 céac phuong 4n chi tiét cu thé, hodc
duogc thyc hi¢n voi cac phuong phép khic, cic thanh phan khac, v.v. Néi cach khac,
cac cAu trac, ho#ic cac phan tir d3 biét rd khong duoc thé hién hodc khong dugc mo ta

chi tiét nham tranh lam roi ram céc khia canh noi dung cua sang che.
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Céc phuong 4n cia sang ché minh hoa cic phwong phap x4c dinh va bao hiéu QP
khéc nhau khi c4u triic phan ving QTBT hoic MTT (vi du QTMT) duge st dung cho
phan ving khéi.

Béo hiéu delta QP phu thudc vio Dién tich phan ving QTBT hodc MTT: Ciu
trac phan ving QTBT hodc MTT tao ra cic khdi ma hoa CB hinh vudng (cic CB)
cling nhu c4c CB hinh chit nhit, vi vdy bao hiéu delta QP khong thé chi dwoc dit didu
kién boi kich ¢& khdi dugc do theo mot chidu nhw trong HEVC. Mdt s phuong 4n cua
séng ché theo d6 xac dinh lidu c6 bdo hidu delta QP phu thudc vao dién tich hai chidu
clia nit chia hoic phu thudc vao chidu cao thé hién dién tich cta nut chia. Dién tich
CU b4o hi¢u delta QP nhé nhit hodc chiéu cao bao hiéu delta QP 16n nhit dé didu
khién bao hiéu delta QP duoc dinh trude, duge suy dan, hodc duoc bao hiéu & cép
slice, cap khung anh, cAp tile, va/hodc cap chudi anh, sao cho bd gidi mé c6 thé xéac
dinh, suy din, hodic phén tich dién tich CU b4o hiéu delta QP nho nhét hodc chiéu cao
bo hidu delta QP 16n nhat vira néu & cip slice, cap khung anh, cép tile, va/hoic cp
chudi anh, Néu viéc su dung cac delta QP duoc kich hoat, delta QP duoc bao hiéu cho
CU 14 c6 dién tich 16n hon hodc bang dién tich CU béo hiéu delta QP nho nhét khi ¢6
it nhat mot hé sb khac khong hodc it nht mot bang mau dich chuyén & CU 14 nay, sao
cho bd giai mi c6 thé phan tich va giai mi delta QP vira néu. QP chi duoc tinh dé thyc
hi¢n lugng tir hda nguoc dbi véi céac hé s6 khac khong hodc cac bang mau dich chuyén,
do d6 qua trinh khdi phuc lai QP khéng cin néu tt ca céc hé sb bang khéng hoic
khong c6 bang mau dich chuyén. Di v6i nut phén chia hién thei ma khong phai la CU
14 ¢6 kich c& bang dién tich CU béo hidu delta QP nho nhét, nhiéu nhét mdt delta QP
duoc bdo higu va duoc chia sé boi toan b cac CU 14 trong nit phan chia hién thoi, va
delta QP vira néu dugc st dung boi mot hoic nhiéu hon mot trong sb cac CU 14 trong
nit phan chia hién thoi. Néu mot trong sb cac CU 14 trong nit phan chia hién thoi c6 it
nhét mot hé sb khac khong hodc it nhét mot bang mau dich chuyén, delta QP dugc bao
hiéu cho toan bo cac CU 14, néu khong thi, delta QP khong duoc bdo hiéu cho nut
phén chia hién thoi. Delta QP dugc béo hiéu sau d6 duge chia sé boi toan bd cac CU 14
van thudc nit phan chia hién thoi va QP cubi cung dugce suy dan tir delta QP duoc st
dung béi mot hodc nhiéu CU 14 van thudc nat phén chia hién thoi. Vi dy, nat phan chia
hién thoi duge phan ving thanh bdn CU 14 A, B, C, va D, trong d6 1énh 14p trinh 13 CU
A, CUB, CU C, va sau d6 CU D, va chi CU C c6 cac hé sb khac khong. Tuy nhién,
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delta QP dugc bdo hiéu va dugc chia sé cho toan bd cac CU 14 trong nat phan chia
hién thoi, QP cudi cing duogc suy dén tir delta QP va QP tham chiéu chi dwoc 4p dung
cho cac CU C va D & vi du nay. QP tham chiéu dugc st dung cho cac CU A va B.
Delta QP c6 thé duoc bao hiéu sau khi c& khéi duoc lap ma thir nhét (cbf) béng tri sb
thtr nhit hodc sau khi c& bang mau dich chuyén thi nhit bing tri s th hai. Tri s6 thu
nhat dinh 13 CU 14 c6 it nhit mot hé sé khac khong, va tri sb thit hai dinh 16 CU 14 co
it nhat mot bang mau dich chuyén. Delta QP dugc bao hiéu bang cach truyén hodc ldy
mot hodc nhidu thanh phin ct phép trong dong bit video tai bd mi héa video, va delta
QP duge bao hiéu duge suy dan bﬁng cach phan tich mot hodc nhiéu thanh phén cu

phép tir dong bit video.

Bién IsCuQpDeltaCoded dugc st dung dé biéu thi liéu delta QP da dwoc 14p ma
xong hodc duoc cin dé dugc béo hiéu hay khong. Bién thé hién dién tich CU béo hitu
delta QP nho nhét, MinCuQpDeltaArea, dugc s dung dé xéc dinh tri s cua bién,
IsCuQpDeltaCoded, nhu sau:

if( cu_qgp_delta_enabled_flag && CbWidth * CbHeight >= MinCuQpDeltaArea )

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

}

trong d6 CbWidth va CbHeight thé hién chiéu rong khdi va chiéu cao khéi cua
nut chia, mt cach twong ing. Nhu dugc md ta trude day, IsCuQpDeltaCoded bidu thi
liu delta QP dd dugc 1ap mad xong cho nut chia nay hay chua, trong do
IsCuQpDeltaCoded = 0 xuit ra delta QP s& dwoc bao hiéu cho nit chia nay khi n van
chua dugc 18p ma. Bién IsCuQpDeltaCoded = 1 xuit ra delta QP da dugc lap ma xong
dé delta QP méi khong dugc bao hiéu cho nat chia nay. QP cubi cung cho mot hoac
nhiéu TU lién quan dén nit chia duoc suy din boi delta QP va QP tham chiéu néu
delta QP dugc bao hiéu va QP cudi cung duogc suy dan tir QP duoc 1ap ma trude do6
néu delta QP khong duoc bao hiéu. Theo phuong an khéc, bién MinCuQpDeltaArea &
trén dugc thay thé bﬁng tri s& log 2 clia dién tich CU bdo hiéu delta QP nho nhit,
Log2MinCuQpDeltaArea, va bién, IsCuQpDeltaCoded, duoc thiét 1ap bang 0 néu tong
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log 2 céc tri sO0 cia chiéu réng khoi va chiéu cao khdi lén hon hodc bang

Log2MinCuQpDeltaArea. Pidu nay c6 thé dwgc mo ta béi cac ma gia dudi day.

if( cu_qp_delta_enabled flag && (Log2CbWidth + Log2CbHeight) >=
Log2MinCuQpDeltaArea) {

IsCuQpDeltaCoded = 0
CuQpDeltaVal =0

}
trong d6 Log2CbWidth va Log2CbHeight 13 log 2 céc tri s6 ciia chidu rong khdi

va chidu cao khéi ctia nit chia trong QTBT, mdt cach twong tng. Phuong an tinh bién

Log2MinCuQpDeltaArea dwgc thé hién trong cong thirc sau:

Log2MinCuQpDeltaArea = 2*( CtbLog2SizeY — diff cu qp_delta_depth ). Theo
mdt s6 phuong 4n khéc, bién Log2MinCuQpDeltaArea con dugc sir dung dé xac dinh
liéu bién IsCuQpDeltaCoded duoc thiét 1ap bang 0, nhung thay vi so sanh véi gia tri
téng ctia log 2 cac tri sb cua chidu rong khdi va chiéu cao khéi, gi4 tri nho nhit, 16n
nhét hodc trung binh log 2 céc tri s6 cua chiéu rong khdi va chidu cao khdi duge so
sanh véi bién Log2MinCuQpDeltaArea. Cac phuong an xic dinh giad tri cua

IsCuQpDeltaCoded c6 thé dugc mibu ta bdi cac ma gia dudi day.

if (cu_gp_delta_enabled flag
&& min( Log2CbWidth, Log2CbHeight ) >= Log2MinCuQpDeltaSize ) {

IsCuQpDeltaCoded = 0
CuQpDeltaVal =0
}; hodc

if( cu_qgp_delta_enabled flag
&& max( Log2CbWidth, Log2CbHeight) >= Log2MinCuQpDeltaSize ) {

IsCuQpDeltaCoded = 0
CuQpDeltaVal =0
}; hoac

if( cu_qp_delta_enabled flag
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&& avg( Log2CbWidth, Log2CbHeight) >= Log2MinCuQpDeltaSize ) {
IsCuQpDeltaCoded = 0
CuQpDeltaVal =0

}

Vi du vé xac dinh bao hiéu delta QP dya vao dién tich khdi cia niit chia duoc thé

hién béi bang cu phap trén Bang 1.
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Coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType) {

Tw khoa

H(((x0+(1<< 10g2CbSlze) <= pic_width_in_luma samples )
? 1 0) +
((y0+ (1 <<log2CbSize ) <= pic_height in luma samples ) ? 1 :
0) +
(((1<<log2CbSize) <= MaxBtSizeY) ? 1 : 0) ) >= 2 &&
log2CbSize > MinQtLog2SizeY )

qt_split_cu_flag[ x0 ][ yO0 ]

ae(v

néu (cu_gp_delta_enabled flag && (1 << (log2CbSize*2)) > =
MinCuQpDeltaArea) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

1

if( qt_split cu flag[ x0 ][ y0]) {

x1 =x0+ (1 <<(1og2CbSize—1))

y1=y0 + (1 <<(log2CbSize—1))

coding_quadtree( x0, y0, log2CbSize —
1, cqtDepth + 1, treeType)

if( x1 <pic width in luma samples )

coding_quadtree( x1, y0, log2CbSize —
1, cqtDepth + 1, treeType)

if( yl <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize —
1, cqtDepth + 1, treeType )

if( xI < pic_width_in luma samples && 7yl <
ic_height in luma samples )

coding_quadtree( x1, y1, log2CbSize —
1, cqtDepth + 1, treeType )

} else

multi_type tree( x0, y0, 1 << log2CbSize, 1 <<
log2CbSize, 0, 0, 0, treeType)

}

multi_type_tree( x0, y0, cbWidth, cbHeight, mttDepth, depthOffset,
artldx, treeType ) {

Tw khoa

if( ( allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||

allowSplitTtHor ) &&

( x0 + cbWidth <= pic width in luma samples ) &&
(0 + cbHeight <= pic_height in luma samples ) )

mtt_split cu flag

ae(Vv)

néu (cu_qp_delta_enabled ﬂag && cbWidth*cbHeight > =
MinCuQpDeltaArea ) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

}

Béang 1
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Cu phap cua béo hiéu delta QP & cip TU cb thé twong tw nhu cu phap duogc st
dung trong HEVC va duoc thé hién dudi déy, trong d6 bién tuyét dbi cu_qp_delta_abs
va co du cu_qp_delta_sign_flag dugc bao hiéu khi delta QP dwoc kich hoat va bién
IsCuQpDeltaCoded duoc thiét 1ap bing 0.

if (cu_qgp_delta_enabled_flag && !1sCuQpDeltaCoded ) {

cu_qgp_delta_abs
if( cu_gp_delta_abs)
cu_qp_delta_sign flag

}

Bién CuQpDeltaVal thé hién gia tri cta delta QP, dugc suy dan dwa vao bién
tuyét dbi cu_qp_delta_abs va co diu cu_qp_delta_sign_flag. QP cubi cung duoc khdi
phuc lai theo QP tham chiéu va delta QP CuQpDeltaVal. Co& dau
cu_gp_delta_sign_flag dwoc suy bang 0 néu n6 khong c6 mat. Khi cu_qgp_delta abs c6
mit, bién IsCuQpDeltaCoded dwoc thiét 1ap bing 1 va gid tri cua delta QP
CuQpDeltaVal dugc suy dan nhu sau:

IsCuQpDeltaCoded = 1
CuQpDeltaVal = cu_qp_delta_abs * (1 -2 * cu_qp_delta_sign flag)

Cac ham bao hi¢u va tinh toan delta QP cho TU dugc goi ra khi TU c¢6 it nhét
mot hé sb khac khoéng. Vi du vé bao hiéu delta QP khi c6 it nhat mot hé sb khac khong
trong TB luma hodc chroma duwgc miéu ta bédi cac bang ci phap dugc thé hién trén
Béang 2.

transform_unit( x0, y0, tbWidth, tbHeight, treeType ) { Tw
khoa
if( treeType == SINGLE TREE || treeType ==
DUAL TREE LUMA )
tu_cbf luma[ x0 ][ y0 ] ae(v)
if(  treeType == SINGLE TREE || treeType ==
DUAL TREE CHROMA ) {
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tu_cbf cb[ x0 ][ y0 ] ae(v)
tu_cbf er[ x0 [ yO ] ae(v)

}
if(tu_cbf luma[ x0 ][ y0 ] | tu_cbf cb[ x0 ][ yO0 ] I
tu cbf cr[ x0 ][ yO ])

delta qp()

delta qp() {
if( cu gp_delta_enabled flag && !IsCuQpDeltaCoded ) {

cu gp delta abs ae(v)
if( cu gp delta abs)
cu_gp_delta sign flag ae(v)

}
}

Bang 2

Biéu thi dién tich bang chiéu cao: Co chiéu cao diff cu _qgp delta_depth dugc st
dung trong HEVC dé dinh kich ¢& nhé nhit cho bao hidu delta QP chi xét kich c& mot
chiéu cta nat chia duéi dang chiéu rong khéi va chiéu cao khdi cua bt ky nuat chia nao
trong HEVC luén gidng nhau. Cac phwong 4n ctia séng ché con st dung mot hoac
nhiéu tri s6 chidu cao (depth) dé dinh nghia dién tich nhé nhét cho bao hi¢u delta QP,
song tri s§ (cac tri s8) duoc dé xudt do phan 4nh céc kich ¢& hai chiéu cta cic nut chia
bang cach xét dang phan chia. Mot s6 phwong 4n bao hiéu delta QP duoc dit diéu kién
boi dién tich cua nit chia dwgc thé hién bing chiéu cao cdy tir phan va chiéu cao MTT
cua nit chia. O cac phuong an ndy, dién tich CU bao hiéu delta QP nho nhit duoc tinh
bang chidu cao bao hiéu delta QP 16n nhit, diff cu_gp_delta_depth, trong d6
diff cu_qgp_delta_depth, dugc dinh trude, duge suy dan, hoic dugc béo hiéu & cap
slice, cdp khung &nh, cép tile, va/hodc cap chudi anh. Theo mot phuong an, chidu cao
béo hiéu delta QP 16n nhét phai la sb chin. Theo mot vi dy, chiéu cao béo hiéu delta
QP 16n nhit dugc tinh bang: diff cu_qp_delta_depth = diff cu_qp_delta_depth_div2
<<l, trong d6 diff cu_qp_delta_depth_div2 dugc bao hi¢u & cép slice, cép khung anh,
cap tile, cip hang CTU va/hoic cap chudi anh. Néu delta QP dugc kich hoat, cho CU
14 ¢6 chiéu cao nho hon hoic bing chidu cao bao hiéu delta QP 16n nhit va CU 14 6 it
nhat mdt h¢ s khéc khong hodc it nht mot bang mau dich chuyén, delta QP duoc béo
hiéu cho CU 14 nay. Péi v6i nut chia khong phai CU 14 c6 chiéu cao nhd hon hoic

bang chiéu cao bao hiéu delta QP 16n nhat va chiéu cao cua it nhat mot nat con duogc
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phan ving t ntt chia 16n hon chidu cao bao hiéu delta QP 16n nhit, nhidu nhit mot
delta QP duoc bao hiéu & nut chia ndy. Nt chia dugc phan ving tiép thanh nhiéu CU
14, va delta QP dugc bao higu néu mét trong s6 cac CU 14 & nuat chia nay c6 it nhat mot
hé s khac khong hoic it nhit mot bang mau dich chuyén. Delta QP duogc béo hiéu
dugc chia sé boi toan bd cac CU 14 thudc nit chia va QP cubdi cung dugc tinh bdi delta
QP duogc st dung béi mot hodc nhiéu trong sé cac CU 14 & nit chia. Delta QP c6 thé
dugc bao hiéu sau khi cbf thit nhat bang tri s6 thir nhit hogc sau khi c& bang mau dich
chuyén thtr nhat bang trj sb thit hai, trong d6 tri s& thit nhit dinh 15 CU ¢6 it nhit mot
hé sb khac khong, va tri 6 thit hai dinh 16 CU c6 it nhét mot bang mau dich chuyén.

Twong tu cdc phuong én so sanh trude d6 vé su két hop chiéu rong khbi va chiéu
cao khéi véi dién tich CU béo hiéu delta QP nhé nhat, theo mot sé phuong 4n, bién
IsCuQpDeltaCoded dugc thiét 13p bang 0 bang cach so sanh sy két hop ciia chidu cao
cly tt phan va chiéu cao MTT véi chidu cao béo higu delta QP 1én nhit. Theo mét
phwong 4n, sy két hop cua chiu cao cdy tir phan va chidu cao MTT duoc tinh bang
cach nhan chiéu cao cdy tr phan v6i 2 cbng chidu cao MTT, va bién
IsCuQpDeltaCoded dugc thiét 1ap bang 0 trong khi ma hoa hodc giai ma CU theo cac
ma gia dudi day:

if( cu_qp_delta_enabled flag &&

((2*quadTreeDepth + MTTDepth) <= diff cu _qp_delta_depth) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

}

Su két hop dwoc 14y 1am vi du & trén gita chiéu cao cay tir phan va chidu cao
MTT c6 thé dugc tdng quét héa khi nhan chiéu cao cy t phén vé6i L cdng chiéu cao
MTT, trong d6 L 1 s nguyén dinh truée, vi du, L=2 hodc L=1. Theo mét s& phuong
&n khéc, su két hop cua chiéu cao cdy tit phan va chiu cao MTT la quadTreeDepth +
(MTTDepth>>1) hodc quadTreeDepth + (MTTDepth+K)>>N, trong d6 K va N 1a cac
$6 nguyén dinh truéc. Vi dy, K=2 va N=1, K=0 va N=0, hoic K=1 va N=1. Theo mot
s0 phuong 4n, bién duoc goi 13 AreaDepth dugc suy dan tir chidu cao cay tir phan
va/hodc chiéu cao MTTDepth. Bién AreaDepth dugc suy din nhur sau AreaDepth =
J*quadTreeDepth + ((MTTDepth+K)>>N) hodc AreaDepth = (L*quadTreeDepth +
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MTTDepth), trong @6 J, K, N, va L c6 thé 14 bit ky s6 nguyén nao. Bién AreaDepth c6
thé thay cho tich sd gifra chiéu rong khdi va chidu cao khdi (cbWidth*cbHeight) trong
céc phwong 4n duge md ta trude d6, va bién nay thé hién dién tich CU bao hiéu delta
QP nhé nhit MinCuQpDeltaArea c6 thé dugc thay thé bing tri sb chidu cao (depth)
twong ing MinCuQpDeltaAreaDepth. MinCuQpDeltaAreaDepth dwoc bao hiéu & cp
slice, cép khung anh, cﬁp chudi anh, cAp hang CTU, hoic cép tile, ma thé hién dién
tich, ty 1¢ dién tich, chidu cao, hoic log 2 dién tich ctia MinCuQpDeltaArea hoic tri s6
ctia dién tich, ty 1& dién tich, chiéu cao, hodc log 2 Dién tich ciia MinCuQpDeltaArea
tinh theo chiéu rong, chiéu cao, dién tich CTU, log 2 Dién tich, hoic MaxDepth. Dé
tinh todn, cbWidth*cbHeight/4 c6 thé dugc thay thé bing AreaDepth+2. Theo mét
phuong én, log 2 tri sb cla MinCuQpDeltaArea dugc bao hi¢u dugc rang budc 1a $6
chin. Theo phuong an khac, tri sb lién quan dén MinCuQpDeltaArea dugc bao hiéu, vi
du, MinCuQpDeltaArea dugc tinh biang ciach nhin tri sb dwoc bao hicu
(signaled_value) v6i 2, ching han 2*signaled value dugc st dung dé suy din
MinCuQpDeltaArea, hodc log 2 MinCuQpDeltaArea. Vi du, MinCuQpDeltaArea =
1<<(signaled value*2) hodc MinCuQpDeltaArea = CTU Dién  tich

>>(signaled_value*2).

Céc thanh phan ca phédp lién quan dén delta QP, ching han bién tuyét ddi
cu_qgp_delta abs va co diu cu_qp_delta_sign_flag, duge bao higu ¢ cdp TU khi co da
kich hoat biéu thi delta QP duoc kich hoat va bién IsCuQpDeltaCoded bidu thi delta
QP van chua dugc lap ma. Gia tri ciia delta QP CuQpDeltaVal dugc suy dan dya vao
hai thinh phén ¢t phap nay, cu_qp_delta_abs va cu_qp_delta_sign_flag. QP cubi cing
dugc khdi phuc lai theo QP tham chiéu va delta QP CuQpDeltaVal.

Chiéu cao béo hiéu delta QP 16n nhét diff cu_qp_delta_depth ¢6 thé duoc béo
higu riéng biét cho cac thanh phan luma va chroma khi cac cdu tric phan chia CU
riéng duoc st dung cho cac thanh phin luma va chroma. Theo phuong 4n khac, chiéu
cao bio hiéu delta QP 16n nhét diff cu_qp_delta_depth c6 thé giéng nhau déi voi cac
thanh phin luma va chroma. Theo phuong 4n khéc nita, chiéu cao bao hidu delta QP
16n nhét cho cac thanh phin chroma duoc thiét 1ap lam tri s6 phu thudc vao chiéu cao
bao higu delta QP 16n nhat cho cac thinh phin luma khi céc cAu tric phan chia CU
riéng duoc st dung cho cic thanh phin luma va chroma.  Chidu cao cdy da phan

(MTDepth) dugc dinh nghia dé biéu dién dién tich cta nat chia chinh xac hon béng
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cach st dung y twdng ding céc tri s6 chiéu cao (depth) khac nhau cho céc nut chia
khac nhau ma thudc cung nut cha va/hoic ding cac tri sb chidu cao khac nhau cho cac
phuong phép phén chia khic nhau bao gdm phéan chia QT, BT, va TT. Theo mét
phuong 4n tinh toan MTDepth, chiéu cao cta cic nat phan chia thir nhit va thi ba 1a
chidu cao cua nat chia cha cong 2 trong khi chiéu cao ctia nut phan chia thé hai 1a
chiéu cao cua nit chia cha cong 1 khi phan chia TT duogc 4p dung; va cac chibu cao
ctia hai nut duogc phén chia 13 chiéu cao ctia nit chia cha cong 1 khi phan chia BT duoc
ap dung. Theo phuong 4n khéc, khi tinh chiéu cao dugc tao ra boi phan chia TT, mdi
chidu cao cua ba nit phan chia 1 chiéu cao cia nut chia cha cong 1; va khi tinh cac
chiéu cao duoc tao ra bai phan chia BT, cic chiéu cao ctia hai nut duoc phan chia la
chiéu cao ctia nit chia cha cong 1. Theo phuong 4n khac nita, khi tinh cac chiéu cao
duoc tao ra bdi phan chia TT, cac chiéu cao cua tit ca ba nut phén chia la chiéu cao
clia nit chia cha cong 2; va khi tinh cac chiéu cao dugc tao ra boi phan chia BT, cac
chiéu cao cta hai nat dugc phan chia 13 chiéu cao ctia nut chia cha cong 1. Theo mot
phuong an, chiéu cao cua khdi hién thoi dugc ting thém 2 khi khéi hién thoi duoc

phan vung tir phan chia QT.

Béo hiéu delta QP phy thudc vao chiéu cao hodc dién tich QT: Vi cip tha hai cua
MTT dugc bt ddu tir céc nat 14 cua phan chia QT, nén phuong 4n can thiét 1ap mot
rang budc dé bao hiéu céc delta QP tai cac nut QT. Mot delta QP dugc 14p ma va duge
chia sé cho toan b cac CU 14 trong nut QT. Kich ¢& nhd nhat cia cac don vi trong béo
hiéu delta QP c6 thé dugc bao hiéu giébng nhu trong HEVC. Theo phuong an khac, vi
cap thtr hai caa MTT dwoc bat du tir cac nat 14 cua phéan chia QT, nén béo hiéu delta
QP HEVC cho nhitng phin ving QT. Vi dy, d6i voi nat 14 QT, néu kich cd, dién tich,
chiéu rong, hodc chiéu cao nut 14 QT 16n hon hosic bang gia tri ngudng, hodc néu chiéu
cao QT cua nut 14 QT nho6 hon hodc bang gid tri ngudng, nhidu nhit mot delta QP c6
thé dugc bao higu. Cac CU 14 thue nut 14 QT nay chia sé delta QP dwoc béo hidu. Néu
nut QT khong 1 CU 14 va kich ¢&, dién tich, chiéu rong, hodc chidu cao bang gia tri
ngudng, nhiéu nhat mot delta QP ¢ thé dwgce bao hidu. Cac CU 14 thude nat QT chia
s¢ delta QP dugc bao hiu. Béo hiéu Delta QP cho nhiing phan vung QT thi tuwong tu
hodc giéng nhu béo hiéu delta QP HEVC. Céc CU 1a dugc phan ving ti phan chia BT
hodc TT thudc nat QT chia sé delta QP giéng nhau. Gi4 trj ngudng co thé duoc dinh
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trudce, duge suy din, hoic duogc bdo hiéu ¢ mot trong s6 hodc két hgp & mot trong sO

cap slice, cap khung anh, cap tile, va cap chudi anh.

Bao hiu Delta QP cho truong hop dic biét: Truong hop dic biét xay ra khi bao
hiéu delta QP duoc dit diéu kién béi dién tich cua khdi va phén chia cdy tam phéin
dugc st dung dé phén chia nut cha thanh ba ndt phan chia, trong d6 dién tich cua nat
chia thit nhit hodc thit ba nhé hon gia tri ngudng bao hiéu delta QP (vi du dién tich
CU béo hiéu delta QP nho nhat ), va dién tich ciia niit chia thi hai bing gié tri ngudng
bao hi¢u delta QP. Vi dy, dién tich ctia nit cha bang hai Ian gi4 tri ngudng bao hitu
delta QP, sau khi phin ving nut cha bdi phan chia TT, dién tich cta mdi mdt trong s6
nat chia th nhit va nat chia thi ba bang mot nira gid tri ngudng trong khi dién tich
cta nit phén chia thit hai bang gi tri ngudng. Fig. 6 minh hoa hai vi du cta trudng
hop déc biét ma phan ving khoi chanhé phan chia TT. Khéi 62 minh hoa kich ¢& dién
tich CU béo hi¢u delta QP nho nht, 13 gia tri ngudng cho béo hiéu delta QP, do d6 bit
ky niit chia nao ¢4 dién tich 16n hon hogc bang khdi 62 c6 thé co delta QP ciia ridng no
dugc bao hi¢u trong TU lién quan. Mdi mét trong s6 khdi cha 64 va khbi cha 66 c6
dién tich bang hai 14n dién tich CU bao hiéu delta QP nho nhit. Khdi cha 64 duoc
phan ving boi phan chia TT dung va khéi cha 66 duoc phan vung bdi phan chia TT
ngang. Dién tich ciia nit chia thir nhit 642 hodc nut chia thir ba 646 nhé hon di¢n tich
CU béo hiéu delta QP nho nhit trong khi dién tich cia nit phén chia thir hai 644 bang
dién tich CU bao hiéu delta QP nhé nhét. Tuong tu, dién tich ctia nit chia tht nhat 662
hodc nut chia thir ba 666 nhé hon dién tich CU bao hiéu delta QP nho nhit trong khi
dién tich clia nit phan chia tht hai 664 bang dién tich CU béo hiéu delta QP nho nhit.
Vi dy, dién tich CU bao hiéu delta QP nho nhét 14 32x32, khéi cha 64 c6 kich ¢&
64x32, va khoi cha 66 ¢6 kich c& 32x64.

Mbt s6 phuong 4n cua sang ché thiét 1ap quy tic cia bao hiéu delta QP cho
truong hop dic biét dd néu trén. Theo mot phuong 4n, chi mot delta QP c6 thé duoc
bao higu cho tit ca ba niit phan chia khi dién tich ciia ntt chia thir nhat hodic thir ba nhé
hon dién tich CU bdo hiéu delta QP nho nhit va di¢n tich ctia nit chia thit hai bing
dién tich CU bdo hiéu delta QP nho nhit. Dé téng quat hoa quy tic cho trudng hop dac
biét, delta QP dugc bao hiéu cho tét ca cac nut chia cta nit cha dé chia sé néu it nhat
mot trong sd céc nat chia c6 dién tich nho hon dién tich CU bio hi¢u delta QP nho

nhat va c6 it nhit mot hé s6 khac khong hoic bang mau dich chuyén.
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Mt hogc nhiéu thanh phan ct phap clia bao hiéu delta QP & cAp TU c6 thé twong
twr nhu trong HEVC, vi du, bién tuyét dbi cu_gp_delta_abs va co diu
cu_qp_delta_sign_flag dwgc bao hiéu néu co kich hoat cu_qgp_delta_enabled flag biéu
thi delta QP dugc kich hoat va bién IsCuQpDeltaCoded duoc thiét lap béng 0. Gia tri
cua delta QP CuQpDeltaVal duoc suy din dya vio hai thinh phén cu phap nay
cu_qgp_delta_abs va cu_gp_delta_sign_flag, v QP cubi cing dwoc khoi phuc lai theo
QP tham chiéu va delta QP CuQpDeltaVal. C& diu cu_gp_delta_sign flag dugc suy
bang 0 néu c& diu sign ndy khéng c6 mit. Cac phuong phap khac cia bao hiéu delta

QP & cip TU cling c6 thé duogc ap dung.

Theo phuong én khic clia bao hiéu delta QP cho trudong hop dic biét, chi mot
delta QP dugc bdo hiéu cho nut chia thir hai va khong c6 delta QP méi dugc 14p ma
cho cac nit phan chia thir nhit va thi ba. QP duoc sir dung & nut chia th nhat 1a QP
cubi cung, QP duoc st dung & nit chia thi hai dugc suy dan tir delta QP duoc bao
hiu, va QP nay ciing dugc st dung trong nit chia thir ba. Mot hodc nhiéu thanh phan
ct phap cho béo hiéu delta QP & cAp TU c6 thé twong tu nhu béo hi€u delta QP trong
HEVC, vi dy, delta QP duoc suy din dua vao bién tuyét dbi va co dau. QP cubi cung
dugc khoi phyc lai bang QP tham chiéu va delta QP.

Theo phwong 4n khac nira cua bo hiéu delta QP cho treong hop dic biét, mdi
mdt trong s6 ba nut phan chia c6 delta QP cua riéng no, do d6 nhidu nhit ba delta QP
dugc bao higu cho ba nut phén chia TT. Theo phwong an nay, d6i v6i nit hién thoi cé
dién tich bang hai I4n dién tich CU béo higu delta QP nhé nhét va duoc phan ving boi
phén chia QT, mdi nat phan chia cdy t phan c6 thé c6 delta QP cua riéng né hodc hai
nut phin chia cay t& phan dau tién dwoc nhém lai [am Nhom lwong t hoa (QG) thu
nhét trong khi hai nat phén chia ciy t& phan cudi cing dugc nhém lai 1am QG tht hai.
Bién IsCUQpDeltaCoded duoc thiét lap bing 0 cho QG thir nhit va QG thir hai. Bbi
V01 nat hién thoi co kich ¢& 16n hon hodc béng dién tich CU béo hiéu delta QP nhé
nhét, hodc ddi véi nat hién thoi c6 kich ¢& nho hon dién tich CU bao hi€u delta QP
nhé nht nhung kich ¢& cha ciia n6 16n hon dién tich CU béo hiéu delta QP nhé nhit,
mét delta QP c6 thé duoc bao hiéu cho nat hién thoi. Bién IsCuQpDeltaCoded duoc
thiét 13p bing 0 cho nit hién thoi,

Kich ¢& hodc dién tich cta nut chia hodic nat cha ¢o thé duoc suy dan tir chiéu

cao, va dign tich CU bao hiéu delta QP nhé nhét cling c6 thé duoc suy dan tir chiéu cao
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b4o hidu delta QP 16n nhat. Theo mdt sb phuong 4n cua sang ché, chidu cao ciy da
phan (MTDepth) dugc dinh nghia dé tinh chiéu cao, va ¥ twong cia MTDepth 1a st
dung céc tri s chiéu cao (depth) khac nhau cho céc nit chia khac nhau thude cung nut
cha va/hoic sir dung céc tri s& chiéu cao (depth) khac nhau cho cac phuong phap phan
chia khac nhau bao gbm phén chia QT, BT, va TT. Vi dy, chiéu cao ctia nat phan chia
thtr nhit hodc thir ba dwoc phan ving tit ntt cha béi phan chia TT bang chiéu cao cua
nut cha cdng 2, va chiéu cao cua nit phan chia thit hai duoc phan ving tir nat cha bang
chiéu cao ctia it cha cong 1. Chiéu cao cua nat chia dwoc phén vung tir nut cha boi
phan chia BT bang chiéu cao cta nit cha cong 1. Chiéu cao clia niit phan chia cay ti

phan bang MTDepth cua nit cha cua né cong 2.

Co biéu thi liéu nit phin chia hién thoi 1a nat phan chia thir nhit hoiic thit ba
trong phan chia cdy tam phén dugc st dung cho bao hiéu delta QP theo mét s& phuong
an. Vi dy, trong trudng hop cua ba nit phan chia cdy tam phan c6 thé c6 cac delta QP
riéng cla no, néu dién tich cta nit phan chia hién thdi 16n hon hodc béng dién tich CU
b4o higu delta QP nhé nhit, hoic néu dién tich bfmg mot nira cia dién tich CU béo
hiéu delta QP nho nhat nhung niit phan chia hién thoi 1a nit phan chia thir nhét hoic
thr ba trong phén chia cdy tam phan, mot delta QP c6 thé dugc bao hiéu cho nut phan
chia hién thoi. Bién IsCuQpDeltaCoded dugc thiét 1ap bidng 0 cho nit hién thdi dé
biéu thi delta QP ¢6 thé dugc béo hiéu. Theo mdt sé phuong an khic, ¢ bidu thi lidu
nut phén chia hi¢n thoi 13 nit phan chia thi hai trong phan chia cdy tam phan dugc s
dung cho béao hi¢u delta QP hay khong. Vi dy, trong truong hop ma chi mét delta QP
¢6 thé dugc bao hiéu cho ca ba nit phan chia ciy tam phan, néu dién tich cta nat phan
chia hign thdi 16n hon dién tich CU bao hiéu delta QP nhé nhit, hodc néu dién tich
béng dién tich CU bao hiéu delta QP nho nhit va nit phén chia hién thoi khong 13 nit
phén chia thw hai trong phén chia ciy tam phan, mot delta QP c¢6 thé dwgc bao hiéu
cho nut phan chia hién thoi bing cach thiét 1ap bién IsCuQpDeltaCoded bang 0 cho
nut phéan chia hién thoi.

Theo mét s6 phuong 4n khac, niit phan chia hién thi quyét dinh ligu detla QP c6
thé dwuoc bao hidu bang cach xét kich ¢& CU cha (parentCuArea) ctia niit phan chia
hién thoi. Tac 13, nat con quyét dinh li¢u delta QP dugc bao hiéu khong chi theo dién
tich clia nit con ma con theo thong tin ctia khdi cha ctia nd. Vi du, trong truong hop

cua ba nat phan chia cdy tam phén c6 thé c6 cac delta QP riéng ctia no, néu dién tich
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ctia nut phan chia hién thoi bang hai 1an dién tich CU béo hiéu delta QP nhé nhit, mdi
nut chia dugc phan ving tir nt phin chia hién thoi c6 thé co delta QP cua riéng né.
Néu dién tich cta nut cha cta nut phén chia hién thoi 16n hon dién tich CU béo hiéu
delta QP nho nhét, bién IsCuQpDeltaCoded dugc thiét 1ap bang 0 cho nat phan chia
hién thoi, biéu thi mét delta QP ¢6 thé duge bao hidu cho nit phan chia hién thoi. Cac
bang cu phip dugc thé hién trén Bang 3 minh hoa vi du vé x4c dinh béo hiéu QP dua

vao kich c¢& CU cha khi ba niit phan chia c6 cac delta QP riéng ctia nd.
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coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType, T
parentCuArea ) { khoa
i (((x0+ (1 <<1log2CbSize ) <= pic_width_in_luma_samples )

? 1 : 0) +
((y0+(1<<log2CbSize ) <= pic_height in luma samples ) ? 1 :

0) +
(((1<<log2CbSize ) <= MaxBtSizeY) ? 1 : 0) ) >= 2 &&
log2CbSize > MinQtLog2SizeY )

qt_split_cu_flag[ x0 ][ yO0 ] ae(v)

néu ( ( (1<< (2*1og2CbSize)) >= MinCuQpDeltaArea ) ||
( (I << (2*log2CbSize)) < MinCuQpDeltaArea
&& parentCuArea > MinCuQpDeltaArea) ) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

1

if( gt split cu flag[ x0 ][ y0]) {

x1 =x0+ (1 <<(log2CbSize—1))

yl=y0+ (1 <<(log2CbSize—1))

coding_quadtree( x0, y0, log2CbSize — 1, cqtDepth + 1, treeType, 1 <<
(log2CbSize*2))

if( x1 <pic width in luma samples )

coding_quadtree( x1, y0, log2CbSize — 1, cqtDepth + 1, treeType, 1 <<
(log2CbSize*2))

if( yl <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize — 1, cqtDepth + 1, treeType, 1 <<
(log2CbSize*2))

ift. xI < pic_width in luma samples && yl <
pic_height in luma samples )

coding_quadtree( x1, y1, log2CbSize — 1, cqtDepth + 1, treeType, 1 <<
(log2CbSize*2))

} else
multi_type_tree( x0, y0, 1 << log2CbSize, 1 <<
log2CbSize, 0, 0, 0, treeType, parentCuArea )
}
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multi_type_tree( x0, y0, coWidth, cbHeight, mttDepth, depthOffset, partl | Tir
dx, treeType, parentCuArea ) { khoa
if(  ( allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||
allowSplitTtHor ) &&
( x0 + cbWidth <= pic width in luma samples ) &&
(y0 + cbHeight <= pic_height in luma samples ))
mtt_split cu flag ae(v)
néu ( (cbWidth*cbHeight >= MinCuQpDeltaArea) I
(cbWidth*cbHeight <  MinCuQpDeltaArea &&  parentCuArea >
MinCuQpDeltaArea) ) {
IsCuQpDeltaCoded = 0
CuQpDeltaVal =0
}
if( mtt split cu 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( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT VER ) {

depthOffset += (x0 + cbWidth >
ic width in luma samples)?1:0

x1 =x0+ (cbWidth/2)

multi_type_tree( x0, y0, cbWidth / 2, cbHeight, mttDepth + 1, depthOffset,
0, treeType, cbWidth* cbHeight)

if( x1 <pic width in luma samples )

multi_type_tree( x1, y0, cbWidth / 2, cbHeightY, mttDepth + 1, depthOffset
, 1, treeType, cbWidth* cbHeight)

} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT HOR)
{

depthOffset += (y0 + cbHeight >
ic height in luma samples)?1:0

y1 =y0 + (cbHeight/4)

multi_type_tree( x0, y0, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset,
0, treeType, cbWidth* cbHeight )

if( yl <pic_height in luma samples )

multi_type_tree( x0, y1, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset
1, treeType, cbWidth* cbHeight )

]
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} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT TT VER)

x1 = x0 + ( cbWidth /4 )

x2=x0+(3*cbWidth/4)

multi_type_tree( x0, y0, coWidth / 4, cbHeight, mttDepth + 1, depthOffset,
0, treeType, cbWidth* cbHeight )

multi_type_tree( x1, y0, coWidth / 2, cbHeight, mttDepth + 1, depthOffset,
1, treeType, cbWidth* cbHeight )

multi_type_tree( x2, y0, coWidth / 4, cbHeight, mttDepth + 1, depthOffset,
2, treeType, cbWidth* cbHeight )

} else {/* SPLIT TT HOR */

yl =y0 + ( cbHeight/ 4)

y2=y0+ (3 * cbHeight/4)

multi_type_tree( x0, y0, coWidth, cbHeight / 4, mttDepth + 1, depthOffset,
0, treeType, cbWidth* cbHeight )

multi_type_tree( x0, y1, coWidth, cbHeight / 2, mttDepth + 1, depthOffset,
1, treeType, cbWidth* cbHeight )

multi_type_tree( x0, y2, cbWidth, cbHeight / 4, mttDepth + 1, depthOffset,
2, treeType, cbWidth* cbHeight)

}

} else

coding unit( x0, y0, cbWidth, cbHeight, treeType )

}

Bang 3

Theo cac phuong 4n trudce, quyét dinh bao hiéu delta QP duogc thyc hién tai nat

con. Mot sb phuong an cla sing ché xac dinh liéu delta QP c6 thé duogc bao hiéu cho

nit chia & nut cha cta nut chia hay khong. O mdi nat cha, lidu delta QP c6 thé duoc

bao hiéu doc 1ap trong mdi nut chia duoc phan vung tr nit cha duoc xac dinh. Mot

hogic nhiéu thong tin lién quan delta QP, chang han d6 kha dung cta bao hiéu delta QP

hodc d9 kha dung cha biént IsCuQpDeltaCoded, c6 thé dugc truyén tir nut cha dén céc

nat chia néu cin. Quyét dinh bao hiéu delta QP sau d6 duoc suy dan theo nut chia dya

vao théng tin ctia dién tich CU béo hiéu delta QP nho nhit MinCuQpDeltaArea, chiéu

rong, chi€u cao, kich ¢&, dién tich, hoic chiéu siu cta nat hién thoi, dang phén ving,

kich ¢& anh, vi tri nt hién thoi, thong tin lién quan delta QP duoc truyén tir nit cha,

hodic két hop gitta cac thong tin vira néu. Vi du, bién thiét lap lai resetQpDeltaCoded
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dugc truyén tir nat cha dén nat phan chia hién thoi, va néu bién thiét 4p lai 1a ding va
hiam bao higu delta QP dugc kich hoat, thi bién IsCuQpDeltaCoded dugc thibt 1ap
bang 0. Néu nat phan chia hién thoi dwgc chia thianh cic niGt con, bién
resetQpDeltaCodedForChildren duoc xac dinh va duoc truyén dén cac nat con. Dbi
v6i CTU, bién IsCuQpDeltaCoded c6 thé duoc thiét 1ap bing 0 va bién thiét 1ap lai
resetQpDeltaCoded for CTU dugc thiét 1ap bing 1.

Theo mot phuong 4n, nit cha c6 kich ¢ 16n hon dién tich CU béo hiéu delta QP
nho6 nhit xac dinh c& thiét lap lai cho nut chia dwgc phan ving tir nat cha bfmg cach
xét dién tich, kich c&, hodic chiéu cao ctia nit chia hodc dang phan chia dé phan vung
nit cha. Co thiét 13p lai dwoc truyén dén nut chia dé diéu khién liéu delta QP c6 thé
duoc bao hiéu cho mit chia ndy hay khong. Vi du, delta QP duoc bao hiéu cho tit ca
cac niit phan chia TT cua nat cha khi nit chia thr nhit duoc phan vung tir nit cha nhé
hon gi4 tri ngudng cho bio hiéu delta QP, tit ca cac nut phén chia TT chia sé delta QP
nay khi khong c6 thém delta QP dugc bao hiéu cho céc nit chia ngay ca khi dién tich

clia nut chia thir hai bang gi4 tri ngudng cho bdo hi¢u delta QP.

Theo mot phuong an, khi dién tich ctia mét trong sb cac niit chia dwoc phén ving
tr nit cha nho hon MinCuQpDeltaArea va dién tich cta nat cha 1én hon
MinCuQpDeltaArea, toan bd cdc nut chia chia sé nhiéu nhit mét delta QP. Theo mot
vi du, néu dién tich cua mot nut chia dugc phan vung tir nit hién thdi nhé hon
MinCuQpDeltaArea va dién tich ctia niit hién thoi 1én hon MinCuQpDeltaArea, khong
mdt niit chia ndo trong sb cac nut chia duoc phan ving tr ntt hién thoi c6 thé thiét 1ap
bién IsCuQpDeltaCoded bang 0. Vi du nay dugc minh hoa trén cac bang ¢t phap duge
thé hién trén Béng 4.
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dual_tree_implicit_qt_split( x0, y0, log2CbSize, cqtDepth,
qtResetQpDeltaCoded ) {

T
khoa

if (cu gp delta enabled flag && qtResetQpDeltaCoded) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

i

if( log2CbSize > 6 ) {

x1 =x0+ (1 << (log2CbSize — 1))

yl=y0+ (1 <<(log2CbSize —1))

qtResetQpDeltaCoded = (cbWidth*cbHeight/4 >=
MinCuQpDeltaArea &&
qtResetQpDeltaCoded) ? 1: 0

dual_tree_implicit_qt split( x0, y0, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded )

if( x1 <pic width in luma samples )

dual tree_implicit_qt_split(  x1, y0, log2CbSize — 1,
cqtDepth + 1,
tResetQpDeltaCoded )

if( yl <pic height in luma samples )

dual_tree_implicit_qt_split( ~ x0,  yl, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded )

if(t  x1 < pic_width in luma samples && yl <
ic_height in luma samples )

dual_tree_implicit_qt_split(  x1,  yl, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded )

} else {

coding_quadtree( x0, y0, log2CbSize, cqtDepth,
DUAL TREE LUMA,
tResetQpDeltaCoded )

coding_quadtree( x0, y0, log2CbSize, cqtDepth,
DUAL_TREE CHROMA,
tResetQpDeltaCoded )

t

}
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coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType, T
qtResetQpDeltaCoded) { khoa
if( ( ((x0+ (1 <<1og2CbSize ) <= pic_width_in_luma_samples )

? 1 : 0) +
((y0+(1<<1log2CbSize ) <= pic_height in_luma samples ) ? 1 :

0) +
(((1<<log2CbSize) <= MaxBtSizeY) ? 1 : 0) ) >= 2 &&
log2CbSize > MinQtLog2SizeY )

qt_split_cu_flag[ x0 ][ y0 ] ae(v)

néu (cu gp delta enabled flag && qtResetQpDeltaCoded) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

}

if( gt split cu flag[ x0 ][ y0]) {

x1=x0+(1<<(log2CbSize—1))

yl=y0+(1<<(log2CbSize —1))

qtResetQpDeltaCoded = (cbWidth*cbHeight/4 >=
MinCuQpDeltaArea &&
qtResetQpDeltaCoded) ? 1: 0

coding_quadtree( x0, y0, 10g2CbSize — 1, cqtDepth + 1, treeType,
tResetQpDeltaCoded)

if( x1 <pic_width in luma samples )

coding_quadtree( x1, y0, log2CbSize — 1, cqtDepth + 1, treeType,
tResetQpDeltaCoded)

if( yl <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize — 1, cqtDepth + 1, treeType,
tResetQpDeltaCoded )

if(t  x1 < pic_width_in luma samples && yl <
pic_height in luma samples )

coding_quadtree( x1, y1, 1og2CbSize — 1, cqtDepth + I, treeType,
tResetQpDeltaCoded )

} else {

mttResetQpDeltaCoded = ((cbWidth*cbHeight >=
MinCuQpDeltaArea) &&
qtResetQpDeltaCoded) ? 1 : 0

multi_type_tree( x0, y0, 1 << log2CbSize, 1 <<
log2CbSize, 0, 0, 0, treeType,
mttResetQpDeltaCoded)

}

}
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multi_type_tree( x0, y0, cbWidth, cbHeight, mttDepth, depthOffset, T
artldx, treeType, mttResetQpDeltaCoded ) { khéa
if( ( allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||
allowSplitTtHor ) &&
( x0 + cbWidth <= pic width in luma samples ) &&
(y0 + cbHeight <= pic_height in luma samples ))
mtt_split cu flag ae(v)
néu (cu_gp delta enabled flag && mttResetQpDeltaCoded ) {
IsCuQpDeltaCoded = 0
CuQpDeltaVal = 0
}
if( mtt split cu flag) {
if( ( allowSplitBtHor [ allowSplitTtHor ) &&
(allowSplitBtVer | | allowSplitTtVer ) )
mtt_split cu_vertical flag ae(v)
if( ( allowSplitBtVer && allowSplitTtVer &&
mitt_split cu vertical flag ) [
( allowSplitBtHor && allowSplitTtHor
&& !mtt_split cu vertical flag))
mtt_split cu_binary flag ae(v)

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

depthOffset += (x0 + cbWidth >
ic width in luma samples)?1:0

x1 =x0+ (cbWidth/2)

mttResetQpDeltaCoded ((cbWidth*cbHeight/2 >=
MinCuQpDeltaArea) &&
mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cbWidth / 2, cbHeight, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

if( x1 <pic_width in luma samples )

multi_type_tree( x1, y0, cbWidth / 2, cbHeightY, mttDepth + 1, depthOffset
, 1, treeType,
mttResetQpDeltaCoded)

} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT HOR)
{

depthOffset += (y0 + cbHeight >
ic_height in luma samples)?1:0

y1 =y0 + (cbHeight/2)

mttResetQpDeltaCoded = ((cbWidth*cbHeight/2 >=
MinCuQpDeltaArea) &&

mttResetQpDeltaCoded ) ? 1: 0
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multi_type_tree( x0, y0, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

if( yl <pic_height in luma samples )

multi_type_tree( x0, y1, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset,

1, treeType,
mttResetQpDeltaCoded )
} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT TT VER)
{
x1 =x0+ (cbWidth/4)
x2=x0+ (3 *cbWidth/4)
mttResetQpDeltaCoded = ((cbWidth*cbHeight/4 >=
MinCuQpDeltaArea) &&

mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cbWidth / 4, cbHeight, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x1, y0, cbWidth / 2, cbHeight, mttDepth + 1, depthOffset,
1, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x2, y0, cbWidth / 4, cbHeight, mttDepth + 1, depthOffset,
2, treeType,
mttResetQpDeltaCoded )

} else {/* SPLIT TT HOR */

y1 =y0+ (cbHeight/ 4)

y2=y0+ (3 * cbHeight/4)

mttResetQpDeltaCoded = ((cbWidth*cbHeight/4 >=
MinCuQpDeltaArea) &&
mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cbWidth, cbHeight / 4, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x0, y1, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset,
1, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x0, y2, cbWidth, cbHeight / 4, mttDepth + 1, depthOffset,
2, treeType,
mttResetQpDeltaCoded)

}

} else
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coding unit( x0, y0, cbWidth, cbHeight, treeType )

}

Bang 4

Chiéu cao cdy da phén (MTDepth) dwoc dinh nghia dé tinh chiéu cao cua nut
chia va biéu dién dién tich cta nit chia. Theo mdt phuong 4n, khi tinh chidu cao bing
phan chia TT, cc chidu cao cua cac nut phan chia thir nhat va thi ba 13 chidu cao cta
niit chia cha cong 2, va chidu cao ctia niit phan chia thi hai 13 chidu cao ciia niit chia
cha cong 1. Khi tinh chiéu cao bing phan chia BT, cac chiéu cao cua hai nut dugc
phan chia 13 chidu cao ctia niit chia cha cong 1. Vi dy ndy dugc minh hoa trén cic bang
ct phap dugc thé hién trén Béng 5. Theo phuong 4n khac, khi tinh chidu cao bing
phan chia TT, cc chidu cao cta tit ca ba nat phan chia 13 chidu cao cua niit chia cha
cong 1, va khi tinh chiéu cao bing phan chia BT, cac chidu cao cia hai nit duoc phan
chia 13 chidu cao ctia nut chia cha cong 1. Theo phwong 4n khac nira, khi tinh chiéu
cao bang phan chia TT, céc chidu cao clia tit ca ba nat phan chia 1a chiéu cao cua nat
chia cha cdng 2, va khi tinh chiéu cao bang phéan chia BT, c4c chidu cao ciia hai nat
duoc phan chia 13 chiéu cao ctia nit chia cha cong 1. Theo mdt phuong 4n, chiéu cao
dugc tdng thém 2 khi nat chia dwoc phan ving bang cach st dung qua trinh phén chia

cay t phan.
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coding_tree unit() { Tw
khéa
xCtb = ( CtbAddrInRs % PicChiéu rongInCtbsY ) <<
CtbLog28SizeY
yCtb = ( CtbAddrInRs / PicChiéu rongInCtbsY ) << CtbLog2SizeY
if( slice_sao_luma flag||slice sao chroma flag)
sao( xCtb >> CtbLog2SizeY, yCtb >> CtbLog2SizeY )
if( slice alf enabled flag){
ae(v)
alf ctb_flag[ 0 J[ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ]
if(alf chroma idc==1]]alf chroma idc==3)
ae(v)
alf ctb_flag[ 1 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize |
if( alf chroma idc ==2 || alf chroma idc==3)
ae(v)

alf ctb_flag[ 2 ][ xCtb >> Log2CtbSize ][ yCtb >> Log2CtbSize ]

}

if(slice_type ==1 && qtbtt dual tree intra flag)

dual tree implicit gt split (xCtb, yCtb, CtbLog2SizeY, 0, 1)

else

coding_quadtree( xCtb, yCtb, CtbLog2SizeY, 0,
SINGLE TREE, 1)

}
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dual_tree_implicit_qt_split( x0, y0, log2CbSize, cqtDepth,

Tw
khoa

resetQpDeltaCoded ) {
néu (cu gp delta enabled flag && resetQpDeltaCoded ) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

CuQgTopLeftX = x0

CuQgTopLeftY =y0

1

if( log2CbSize >6) {

x1 =x0+ (1 << (log2CbSize—1))

y1=y0+ (1<<(log2CbSize —1))

resetQpDeltaCodedForChildren = ( 2*(cqtDepth+1) <=
diff cu gp delta depth)?1:0

dual_tree_implicit qt split( x0, yO0, log2CbSize — 1,
cqtDepth + 1,
resetQpDeltaCodedForChildren )

if( x1 <pic width in luma samples )

dual_tree_implicit_qt_split(  x1, y0, log2CbSize — 1,
cqtDepth + 1,
resetQpDeltaCodedForChildren )

if( yl1 <pic_height in luma samples )

dual_tree_implicit_qt split( ~ x0, yl,  log2CbSize — 1,
cqtDepth + 1,
resetQpDeltaCodedForChildren )

ifl  x1 < pic_width in_luma samples && yl <
ic_height in luma samples )

dual_tree_implicit_qt_split( ~ x1, yl, log2CbSize — 1,
cqtDepth + 1,
resetQpDeltaCodedForChildren)

} else {

coding_quadtree( x0, y0, log2CbSize, cqtDepth,
DUAL_TREE LUMA,
resetQpDeltaCoded )

coding_quadtree( x0, y0, log2CbSize, cqtDepth,
DUAL TREE CHROMA,
resetQpDeltaCoded )

}

}
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coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType, Tw
resetQpDeltaCoded ) { khoa
minQtSize = ( treeType == DUAL TREE CHROMA ) ?

MinQtSizeC : MinQtSizeY

maxBtSize = ( treeType == DUAL TREE CHROMA ) ?
MaxBtSizeC ;: MaxBtSizeY
if( (((x0+ (1 <<1og2CbSize ) <= pic_width_in_luma_ samples ) ? 1 :

0) +
((y0+ (1 <<log2CbSize ) <= pic_height in luma samples )?1:0)+
(((1<<log2CbSize) <= maxBtSize) ? 1 : 0) ) >= 2 &&

(1 <<10g2CbSize ) > minQtSize )
qt_split_cu_flag[ x0 ][ y0 ] ae(v)

if( cu_gp delta_enabled flag && resetQpDeltaCoded ) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

CuQgTopLeftX = x0

CuQgTopLeftY =vy0

}

if( qt_split cu flag[ x0][y0]) {

x1 =x0+ (1 <<(log2CbSize—1))

yl =y0+ (1 <<(log2CbSize —1))

resetQpDeltaCodedForChildren =  ( 2*(cqtDepth+1) <=
diff cu gp delta depth)?1: 0

coding_quadtree( x0, y0, log2CbSize — 1, cqtDepth + 1, treeType,
resetQpDeltaCodedForChildren )

if( x1 <pic_width in luma samples )

coding_quadtree( x1, y0, log2CbSize — 1, cqtDepth + 1, treeType,
resetQpDeltaCodedForChildren )

if( y1 <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize — 1, cqtDepth + 1, treeType,
resetQpDeltaCodedForChildren )

if( x1 <  pic_width in luma samples && yl <
pic_height in luma samples )

coding_quadtree( x1, y1, log2CbSize — 1, cqtDepth + 1, treeType,
resetQpDeltaCodedForChildren )

} else

multi_type_tree( x0, y0, 1 << log2CbSize, 1 <<
log2CbSize, cqtDepth, 0, 0, 0, treeType,

cqtDepth<<1, resetQpDeltaCoded )
}
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multi_type_tree( x0, y0, cbWidth, cbHeight, cqtDepth, mttDepth, depthO
ffset, partldx, treeType, cqgDepth, resetQpDeltaCoded ) {

Tw
khoa

if(  ( allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||

allowSplitTtHor ) &&

( x0 + «cbWidth <= pic width in luma samples ) &&
(y0 + cbHeight <= pic_height in luma samples))

mtt_split cu flag

ae(v)

if( cu gp delta_enabled flag && resetQpDeltaCoded ) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal =0

CuQgTopLeftX = x0

CuQgTopLeftY =y0

}

if( mtt_split cu 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( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT VER ) {

depthOffset += ( x0 + cbWidth >
pic_width in luma samples)?1:0

x1 =x0+ (cbWidth /2)

resetQpDeltaCodedForChildren = ( (cqgDepth +1) <=
diff cu gp delta depth)?1:0

multi_type_tree( x0, y0, cbWidth / 2, cbHeight,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )

if( x1 <pic width in luma samples )

multi_type_tree( x1, y0, cbWidth / 2, cbHeightY,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )
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3 else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT HOR )
{

depthOffset += (y0 + cbHeight >
ic_height in luma samples)?1:0

yl =y0 + (cbHeight/2)

resetQpDeltaCodedForChildren = ( (cqgDepth +1) <=
diff cu qp delta depth)?1:0

multi_type_tree( x0, y0, coWidth, cbHeight / 2,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )

if( y1 <pic_height in luma samples )

multi_type_tree( x0, y1, cbWidth, cbHeight / 2,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )

} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT TT VER)

x]1 =x0+ (cbWidth/4)

x2=x0+ (3 *cbWidth/4)

resetQpDeltaCodedForChildren = ( (cqgDepth +2) <=
diff cu qp delta depth)?1:0

multi_type_tree( x0, y0, cbWidth / 4, cbHeight,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType,
cqgDepth + 2, resetQpDeltaCodedForChildren )

multi_type_tree( x1, y0, coWidth / 2, cbHeight,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )

multi_type_tree( x2, y0, coWidth / 4, cbHeight,
cqtDepth, mttDepth + 1, depthOffset, 2, treeType,
cqgDepth + 2, resetQpDeltaCodedForChildren )

} else { /* SPLIT TT HOR */

yl =y0 + (cbHeight/4)

y2 =y0+ (3 * cbHeight/4)

resetQpDeltaCodedForChildren = ( (cqgDepth +2) <=
diff cu gp delta depth)?1: 0

multi_type_tree( x0, y0, cbWidth, cbHeight / 4,
cqtDepth, mttDepth + 1, depthOffset, 0, treeType,
cqgDepth + 2, resetQpDeltaCodedForChildren )

multi_type_tree( x0, y1, coWidth, cbHeight / 2,
cqtDepth, mttDepth + 1, depthOffset, 1, treeType,
cqgDepth + 1, resetQpDeltaCodedForChildren )

multi_type_tree( x0, y2, cbWidth, cbHeight / 4,
cqtDepth, mttDepth + 1, depthOffset, 2 , treeType,
cqgDepth + 2, resetQpDeltaCodedForChildren)

}

} else

coding unit( x0, y0, cbWidth, cbHeight, treeType )

1
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Bang 5

Mot bién dugc goi 1a AreaDepth c6 thé duogc suy dan tir chidu cao cay tir phan va
MTTDepth hoic MTDepth. Vi du, AreaDepth dugc suy din nhu sau: AreaDepth =
J*quadTreeDepth + ((MTTDepth+K)>>N) hodc AreaDepth = (L*quadTreeDepth +
MTTDepth), trong d6 J, K, N, va L ct 1 bat ky sb nguyén nao. O cac bang ct phap
néu trén, cbWidth*cbHeight c6 thé dugc thay thé bing bién AreaDepth cua khdi hién
thoi. Dién tich CU béo hi€u delta QP nho nhit MinCuQpDeltaArea c¢6 thé dugc thay
thé bing tri s§ chidu cao (depth) MinCuQpDeltaAreaDepth, trong do
MinCuQpDeltaAreaDepth dugc bio hidu & cip slice, cip khung anh, cap chudi anh,
cap hang CTU, hoic cép tile. Cti phap bao hiéu & cap slice, cAp khung anh, cip chudi
anh, cép hang CTU, hoic cép tile c6 thé 1a dién tich, ty 1& dién tich, chiéu cao, hoic
log2Area cuia MinCuQpDeltaArea hodc tri sb cta di¢n tich, ty 1€ dién tich, chiéu cao,
hodc log2Area ciia MinCuQpDeltaArea tinh theo chiéu rong CTU, chiéu cao CTU,
dién tich CTU, log2Area CTU, hodc MaxDepth CTU. Tich s cua chidu rong khdi va
chiu cao khéi dugc chia cho 4 (cbWidth*cbHeight/4) c6 thé dugc thay thé bing
AreaDepth cdng 2. Theo mdt phuong 4n, log2 tri s6 ctia MinCuQpDeltaArea dugc bao
hiéu phai 13 s6 chin. Theo phuong 4n khac, tri s6 lién quan dén MinCuQpDeltaArea
dugc bio hidu, va tri s6 duoc bao hiéu vira néu dugc nhan véi 2 dé tinh ra
MinCuQpDeltaArea hodc log2 MinCuQpDeltaArea. Vi dy, MinCuQpDeltaArea =
1<<(signaled value*2) hodc  MinCuQpDeltaArea = CTU Dién  tich

>>(signaled_value*2).

Mbt thanh phéan ca phap, cu_gp_delta_enabled flag dugc bdo hiéu hodc duge
suy dan dé xac dinh liéu ham bao hi¢u delta QP duoc kich hoat hay khong. Thanh
phén ¢t phép nay c6 thé dugc bao hiéu & cap chudi anh, cap khung anh, cép slice, cap
tile, hodc cip hang CTU. Néu thanh phan ¢t phap nay bang 0, delta QP khéng duoc
bao hi¢u lam delta QP khoéng dugc kich hoat. Theo mot phuong an,
cu_qp_delta_enabled_flag duoc st dung khi suy d&n bién IsCuQpDeltaCoded.

Theo mot phwong 4n phan ving nit phin chia hién thdi thanh nhiu nat con, khi
dién tich ctia mdt niit con nho hon hogc bang dién tich CU béo hiéu delta QP nho nht
va di€n tich ctia nit phin chia hién thoi 16n hon dién tich CU béo hiéu delta QP nho
nhét, hoic khi toan b6 dién tich ctia cic nat con 16n hon hoic béng dién tich CU béo

hiéu delta QP nhé nhét,mdi nit con c6 thé bao hiéu delta QP ctia riéng né. Bién
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resetQpDeltaCodedForChildren duoc thiét 1ap bang 1 cho toan bd cac nut con, va bién
IsCuQpDeltaCoded c6 thé duogc thiét 1ap bang 0 cho toan bd cac nhit con trong treong
hop ndy. Khi dién tich cta nat chia hién thoi bé‘mg hodc nhé hon dién tich CU bdo hiéu
delta QP nho nhat, nhiéu nhit mot delta QP ¢6 thé dugc bao hidu cho toan bd céc nat
con van thudc nat phén chia hién thoi. Bién resetQpDeltaCodedForChildren dugc thiét
13p bang 0 cho toan bd cac nit con trong truong hop nay. Theo vi du twong tu khic,
khi dién tich nut con 16n hon hodc bing dién tich CU béo hiéu delta QP nho nhat, mdi
mot trong s§ cic nat con c6 thé bao hiéu delta QP cua riéng n6. Bién
resetQpDeltaCodedForChildren dugc thiét 1ap bang 1 cho cic nut con. Theo phuong
4n ndy, doi véi CU 14 c6 kich c& bing hodc 16n hon dién tich CU béo hiéu delta QP
nho nhét, nhiéu nhit mét delta QP ¢6 thé dwoc bao hidu, va dbi véi CU 14 c6 kich c&
nho hon dién tich CU bdo hiéu delta QP nhé nhét nhung nat cha ctia né co kich ¢& 16n
hon di¢n tich CU bao hiéu delta QP nho nhét, nhiéu nhit mot delta QP c6 thé dwoc bao
hiéu. Béi véi nat hién thoi CU khong 134, néu dién tich cia mdt nat con nhd hon dién
tich CU béo hiéu delta QP nhé nhat va dién tich ciia nat hién thoi bing dién tich CU
bao higu delta QP nho nhat, nit hi¢n thoi nay chia sé gia tri delta QP giéng nhau cho
tAt ca cac nit con cta no. Nhiu nhit mot delta QP co thé dugc bao hiéu hodc dugc
phan tich cho ndt hién thoi ndy va QP cudi cing duoc suy dan tir delta QP duoc sit
dung bdi mot hoiic nhiéu nit con. Pbi véi nat hién thoi CU khéng 14 ¢6 kich ¢& nhod
hon dién tich CU béo hiéu delta QP nho nhat nhung ntt cha cua n6 ¢6 kich ¢& 16n hon
dién tich CU béo hiéu delta QP nhé nhét, nit hién thoi nay chia sé gia tri delta QP
gibng nhau cho toan b cac nit con dugc phan ving tr nit cha. Nhidu nhit mot delta
QP ¢6 thé dugc bao hiéu cho nat hién thoi nay va QP cudi cung duge suy dan tir delta
QP dugc sir dung boi mot hoic nhiéu nat duge phén ving tir niit cha. Pbi véi CU 14,
néu bién thiét 1ap lai resetQpDeltaCoded béng 1 hoic néu bién IsCuQpDeltaCoded
bang 0, nhiéu nhét mét delta QP c6 thé duoc béo hiéu. Vi du, dbi véi nit phan chia
hién thoi chang han CU hodc TU, néu bién IsCuQpDeltaCoded bang 0 va cbf luma
hodc cbf chroma bang 1, va dang cy khong phai 1a DUAL_TREE_CHROMA khi lap
trinh ciy song song dugc kich hoat, mot delta QP duoc béo hi¢u. Vi tri bén trai trén
cung cla nut phan chia hién thoi dugc lwu khi thiét lap lai bién IsCuQpDeltaCoded,
khi vi tri duoc Iuu cé thé duoc sir dung dé suy dan QP tham chiéu. Delta QP va QP

tham chiéu duoc sir dung dé khéi phuc lai QP cubi cing cho nat phan chia hién thoi.
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Theo phwong an dugc iy 1am vi dy, khi dién tich ctia mot trong sd cic nit con
nho hon MinCuQpDeltaArea, khong c6 nit con nao trong sb cic nat con c6 thé thiét
1ap bién IsCuQpDeltaCoded béng 0, va khi cac dién tich cta toan bd cac nut con 16n
hon hogc bang MinCuQpDeltaArea,mdi nit con cé thé co delta QP cua riéng n6. Theo
mét vi du, bién resetQpDeltaCodedForChildren duoc thiét 1ap bang 1 khi céc dién tich
ctia toan bd cac nit con 1én hon hogc bang MinCuQpDeltaArea, néu khong thi, khi
dién tich ctia mét miit con nhé hon MinCuQpDeltaArea, khéng cé niit con nao trong sb
cic nit con c6 thé thiét lap bién IsCuQpDeltaCoded bang 0, va bién
resetQpDeltaCodedForChildren dugc thiét lap béng 0. Pbi véi nut phéan chia hién thoi,
dé xac dinh gia tri cua bién resetQpDeltaCodedForChildren, dién tich nit hién thoi
duoc chia cho 4 dugc s dung khi nut phén chia hién thoi dwoc phan vung bdi phan
chia QT hodc phén chia TT, ho#c dién tich nut hién thoi duogc chia cho 2 dugc sir dung

khi mit phén chia hién thoi dwgc phan ving béi phan chia BT.

Néu kich ¢& CU 16n hon dién tich CU bao hiéu delta QP nhd nhit
MinCuQpDeltaArea va CU dugc phén chia thanh mét vai TU, va kich ¢& TU bang
hodc 1én hon MinCuQpDeltaArea, mot delta QP c6 thé duoc bao hiéu cho CU c6 kich
c& bang hodc 16n hon MinCuQpDeltaArea. Cac kich ¢& cua CU va cac TU, ciing nhu
dién tich CU bdo higu delta QP nho nhat c6 thé dugc suy din hodic dugc thé hi¢n bing

cac chiéu cao chang han cac MTDepth va chiéu cao bao hiéu delta QP 16n nhét.

Luwu dd dai dién cho b4o hi¢u delta QP phu thugc vao di¢n tich Fig. 7 13 luu
dd minh hoa phuong 4n ctia hé théng giai mi video xu ly dit li¢u video phan vung
thanh cac CU 14 theo cu triic phan vung CU, trong d6 delta QP dugc bao hidu phu
thudc vao chiéu cao thé hién thé hiéndién tich khéi hai chiéu. Hé théng gidi ma video
nhin dir liéu vao lién quan dén nit phan chia hién thoi ¢ bude $702. Nt phén chia
hién thoi hodc 14 CU 14 hodc 1a CU khéng 14 dugc phan vung tr nit cha béi dang phan
chia, va n6 1a kh6i vudng hogc khéi hinh chit nhat. Chidu cao nat phan chia hién thoi
dugc xac dinh theo dang phan chia & bude S704, vi du, chiéu cao duoc xac dinh twr
dién tich ctia nit phin chia hién thoi. Gia tri ctia bién IsCuQpDeltaCoded dugc xac
dinh béng cach so sanh chiéu cao nut phan chia hién thoi véi chiéu cao tin hidu delta
QP 16n nhét & bude $706. Chiéu cao tin hiéu delta QP 16n nhét c6 thé dugc dinh trude,
duoc suy dan, hodc dugc bao hiéu & cép slice, cép khung anh, cép tile, hoac cép chudi

anh. Gia tri cta bién IsCuQpDeltaCoded dugc kiém tra & bude S708, va néu nd béng 1,
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QP cudi cing cho nit phan chia hién thei dugc suy din tir QP duoc lap m3 trude d6 &
bude S714. Néu IsCuQpDeltaCoded = 0, delta QP duoc suy din tir mot hoic nhidu
thanh phin ct phép duge bao hicu hoic dugc phan tich trong TU lién quan dén nut
phén chia hién thoi & bude S710, va QP cubi cung dugc khoi phuc lai cho mot hodc
nhiéu TU lién quan- dén nut phan chia hién thoi theo QP tham chiéu va delta QP &
budc S712. Hé théng gidi ma video giai ma mot hodc nhiéu TU lién quan dén nit phan
chia hign thoi theo QP cudi cling & budc S716. Theo mot sd phuong én, vi QP chi
duoc can khi c6 hé sb khac khong hodc bang mau dich chuyén, bugc S714 hoac budc
S710 va budc S712 chi duogc tién hanh cho nut phan chia hién thoi khi c6 it nhit mot

hé s6 khac khong hodic bang mau dich chuyén trong nut phén chia hién thoi.

Theo vi du vé truong hop dic biét, nit phéan chia hién thoi 14 nlt phan chia thir
nhét hoic thir ba duogc phan ving tir nat cha béi phan chia TT, va chiéu cao nit phan
chia hién thoi 16n hon chidu cao b4o hiéu delta QP 16n nhét nhung chiéu cao cua nut
phén chia thtr hai dugc phén ving tir cing nit cha bang chiu cao bo hidu delta QP
16n nhét, delta QP dwoge suy din tir c4c thanh phin cu phap dugc chia sé bdi tit ca ba
mit phin chia dugc phan ving tir nat cha. Theo vi du khac cua truong hop dac biét,
nhidu nhit mot delta QP duoc suy dan cho toan bd cac nit con duge phén ving tir nit
phéan chia hién thoi béi phan chia TT néu chiéu cao nut phan chia hién thdi nhé hon
chidu cao béo hiéu delta QP 16n nhit va chidu cao cua it nhit mot nat con dugc phin
ving tr ndt phan chia hién thoi 16n hon chiéu cao bdo hiéu delta QP 16n nhit. Delta
QP dugc chia sé boi tat ca cac mit con duoc phén ving cho nit phan chia hién thoi &

vi du nay.

Mic du cac phwong én va cic vi du da néu 1a cac phwong phép giai ma duoc thuc
hién trong cac hé thong giai ma video, nhung cac phuong 4n clia sang ché ciing c6 thé
dugc 4p dung cho cac hé théng m3 héa video. Phuong phép ma héa bao gdm nhén dit
lidu video dau vao va phan ving dit liéu video thanh CU 14 theo cau tric phan vung
CU ching han QTBT hodc MTT. Mot s6 budc trong phuong phap ma héa twong
duong véi mot s6 bude trong phuong phép giai ma, vi dy, phuong phdp ma héa con
bao gom xéc dinh chiéu cao cia nit phan chia hi¢n thdi theo dang phan chia va so
sanh chiéu cao vira néu véi chidu cao béo hiéu delta QP 16n nhat. Theo két qua so sanh,
QP dugc x4c dinh cho nut phan chia hién thoi. Vi du, néu nut phan chia hién thoi 1a

CU la, QP duogc 13p ma trude d6 duge sir dung néu chiéu cao nut phan chia hién thoi
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1én hon chiéu cao bao hiéu delta QP 16n nhit; QP méi khac duoc xac dinh 1am QP cho
nut phén chia hién thoi. Delta QP dwoc suy dan tir QP va QP tham chiéu néu QP méi
duoc xac dinh cho nut phan chia hién thoi, va sau ¢6 mét hodic nhidu thanh phdn ca
phép lién quan dén delta QP nay dwoc bao hiéu ¢ TU lién quan dén nat phan chia hién
thoi, sao cho bo giai mi co thé phan tich mot hodc nhidu thanh phan ¢t phap dé suy
dan delta QP. Phwong phap ma héa ndy bao gdm ma hoéa nut phan chia hién thoi bang

cach str dung QP trong qua trinh lwgng tir hoa.

B4o hi¢u QP cho cac ciu triic phian viung CU luma va chroma riéng Lip trinh
ciy song song dugc theucj hién @& cho phép cac chu trac phan ving CU riéng phan
chia dit liéu video ciia cic thanh phin luma va chroma. Céc phuong phap bao hiéu
hoic suy ddn QP néu trén cho céc thanh phén luma c6 thé dugc mé rong cho bao hiéu
hodc suy din QP cho céc thanh phin chroma. Theo mot phuong 4n, mot phan trong sd
todn bd cac thong sb lién quan dén bao hidu delta QP bao gdm mdt hoic nhidu gi4 tri
ngudng, Kkét qua quyét dinh, c& diéu khién tir cac nut cha, cac diéu kién, va dién tich
CU b4o hidu delta QP nho nhét hodc chiéu cao chang han MinCuQpDeltaArea duoc
nhan d6i cho cac thanh phin luma va chroma. Mot bd dugce st dung cho céc thanh
phén luma trong khi bd khéc duogc st dung cho cac thanh phin chroma. Nhitng gia tri
ngudng va nhing didu kién c6 thé giéng nhau trong hai by vira néu hoic c6 thé khac

nhau theo cac thanh phin mau khac nhau.

Theo mot sé phuong 4n sir dung 1ap trinh cdy song song cho cac thanh phan luma
va chroma, bao hiéu delta QP dugc bé qua cho cic thanh phin chroma. Vi dy, bao
hiéu delta QP chroma dugc thay thé b%mg bao hiéu sai I¢ch QP chroma. Twong tu
phuong phap bao higu delta QP dwgc md ta trudc d6 cho cac thanh phan luma, céc sai
léch QP chroma c6 thé duoc bao hiéu khi chiéu cao cua khéi chroma nhé hon hodc
bang gia tri ngudng cho bao hiéu QP. Theo mot phuong an, chiéu cao duoc tinh bang
dién tich, va gia tri ngudng cho béo hiéu QP ciing dugc tinh béng chiéu cao, vi du
chiéu cao bao hidu QP 16n nhét cho cic thanh phan chroma. Mot sb phuong an cia
sang ché tai sir dung QP luma tuwong Uing cho cic thanh phin chroma khi b4o hiéu
delta QP dugc bod qua cho cac thanh phén chroma. Ttrc 14, chi mét delta QP duoc bao
hiéu hodc dugc phén tich cho cac thanh phan luma va QP cho cac thanh phan luma
duoc xac dinh theo delta QP. Delta QP chroma dugc suy dan tir delta QP cua khéi

luma d3 sap xép theo mot phuong 4n, va QP chroma dugc suy dan tir QP cta khdi
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luma d3 sap xép theo phuong 4n khac. Phuong 4n tai st dung delta QP luma hodc céac
QP luma cho céc thanh phan chroma cho phép hodc khong cho phép qué trinh tai st
dung & cdp chudi anh, cip khung anh, cép tile, hoic cip slice va cac delta QP riéng
dugc bao hi¢u hodc dugc phéan tich cho cac thanh phéin luma va chroma néu viéc tai st

dung khong duoc kich hoat.

Theo mot s6 phwong 4n tai sit dung QP luma tuong tmg cho céc thanh phin
chroma, céc sai 1éch QP chroma dugc bao hiéu thay cho cac delta QP chroma, trong d6
bao hi€u sai Iéch QP chroma cho céc thanh phé‘m chroma c6 thé twong ty nhu bao hiéu
Delta QP cho cic thanh phan luma. Sai 16ch QP chroma 14 sai biét gitta QP chroma cua
khéi chroma hién thoi va QP luma tham chiéu. Vi hai cdu tric phén vung CU riéng
dugc st dung dé phan chia dit liéu video cua cac thanh phén luma v& chroma khi 1ap
trinh cdy song song dugc kich hoat, cac phwong phap phan chia khac c6 thé duoc st
dung dé phan chia cdc CTB luma va chroma thudc cung CTU. Vi du, CTB luma trudc
tién dugc phin ving boi phan chia QT, va sau d6 hai phan vang QT trén cing duoc
chia tiép boi phan chia BT dimng; tuy nhién, cdc CTB chroma twong ing duoc phin
ving chi béi phan chia BT dtmg. O vi du vé 1ap trinh cy song song, mdi CB 14
chroma twong mg vo6i ba CB 14 luma thay vi mot CB 14 luma, va vi mdi mot trong sb
ba CB 14 luma c6 thé c6 QP riéng cta nd, nén mot trong s6 cac QP duge chon lam QP
luma tham chiéu dé suy dn QP chroma. Cac phuong 4n cua sang ché xac dinh QP
luma tham chiéu cho khéi chroma hién thoi bang cach sap xép khdi luma da sip xép
khi 18p trinh cy song song duoc sir dung dé phan chia cac thanh phin luma va chroma.
QP luma tham chiéu 1a QP luma cua khdi luma d3 sip xép, ching han CU, PU, hoic
TU d3 sép xép, hoic QP luma cua bd delta QP di sép xép. Mot s6 vi du ctia khéi luma
da sap xép bao gdm khdi, CU, PU, hoic TU ma bao lay mAu di sap xép clia mot miu
dinh trudc cua khoi chroma hién thoi. Céc vi du vé& mAu dinh truée c6 thé 1a miu bén
tréi trén cing, mau bén phai trén cting, mAu bén tri dudi cung, miu bén phai dudi
cuing, hodc mau & chinh gifta ctia khéi chroma hién thoi. QP chroma cudi cing dugc
khoi phuc lai béng sai léch QP chroma dugc bao hiéu va QP luma tham chiéu thu duoc
tir khdi luma dé sip xép.

Theo mét sb phuong an khac, hai delta QP riéng duoc bao hiéu cho céc thanh
phén luma va chroma mét cach twong ng. Thanh phan ca phéap dé dinh gia tri ngudng

cho bao hiéu delta QP, chéng han dién tich CU bdo hiéu delta QP nhé nhét
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MinCuQpDeltaArea, hoic Log 2 tri s6 cta dién tich nhé nhit hoic kich ¢& nhé nhit,

Log2MinCuQpDeltaArea hodc Log2MinCuQpDeltaSize, c6 thé ciing dugc 1ap mi

riéng biét & cap chudi anh, cAp khung anh, cap tile, hodc cip slice cho cac thanh phin

luma va chroma. Theo mé6t phuong 4n, delta QP chroma hodic QP chroma cua khdi

chroma dugc du doan tir delta QP luma hoic QP luma cta khdi luma da sép xép. Cac

bang ct phap duoc thé hién trén Bang 6 minh hoa vi du vé b4o hiéu delta QP riéng cho

cac thanh phan luma va chroma khi 14p trinh cdy song song dugc sir dung.

coding_tree unit( ) { T
khoa
xCtb = ( CtbAddrInRs % PicChiéu rongInCtbsY ) <<
CtbLog2SizeY

yCtb = ( CtbAddrInRs / PicChiéu réngInCtbsY ) << CtbLog2SizeY

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

dual tree implicit qt_split ( xCtb, yCtb, CtbLog2SizeY, 0,1, 1)

else

coding_quadtree( xCtb,  yCtb, CtbLog2SizeY, 0,
SINGLE TREE, 1)

}

49



43335

50/81

dual_tree_implicit_qt_split( x0, y0, log2CbSize, cqtDepth,
qtResetQpDeltaCoded,
qtResetQpDeltaCodedChroma ) {

Tw
khoa

néu (cu qp delta enabled flag && qtResetQpDeltaCoded) {

IsCuQpDeltaCoded = 0

CuQpDeltaVal = 0

1

néu (cu_gp_delta_enabled flag &&
qtResetQpDeltaCodedChroma ) {

IsCuQpDeltaCodedChroma = 0

CuQpDeltaValChroma = 0

1

if( 10g2CbSize > 6) {

x1 =x0+ (1 <<(log2CbSize—1))

y1=y0+ (1<<(1log2CbSize —1))

qtResetQpDeltaCoded = (cbWidth*cbHeight/4 >=
MinCuQpDeltaArea &&
qtResetQpDeltaCoded) ? 1: 0
qtResetQpDeltaCodedChroma =  (cbWidth*cbHeight/4 >=
MinCuQpDeltaAreaChroma

&& qtResetQpDeltaCodedChroma ) ? 1: 0

dual_tree_implicit qt split( x0, y0, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded, qtResetQpDeltaCodedChroma )

if( x1 <pic_width in luma samples )

dual_tree_implicit_qt_split( ~ x1, y0, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded, gtResetQpDeltaCodedChroma )

if( y1 <pic_height in luma samples )

dual tree_implicit_qt split(  x0,  yl, log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded, qtResetQpDeltaCodedChroma )

if(t  x1 < pic_width in_luma samples && yl <
ic_height in luma samples )

dual_tree implicit_qt_split( ~ x1, yl,  log2CbSize — 1,
cqtDepth + 1,
qtResetQpDeltaCoded, gtResetQpDeltaCodedChroma )

} else {

coding_quadtree( x0, yO0, log2CbSize, cqtDepth,
DUAL_TREE LUMA,
qtResetQpDeltaCoded )

coding_quadtree( x0, y0, log2CbSize, cqtDepth,
DUAL_TREE _CHROMA,
qtResetQpDeltaCodedChroma )

}

}
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coding_quadtree( x0, y0, log2CbSize, cqtDepth, treeType, T
tResetQpDeltaCoded) { khoa
if( ( ((x0+ (1 <<log2CbSize ) <= pic_width in luma_samples )

? 1 : 0) +
((y0+ (1 <<log2CbSize ) <= pic_height_in luma samples ) ? 1 :

0) +
(((1<<log2CbSize) <= MaxBtSizeY) ? 1 : 0) ) >= 2 &&
log2CbSize > MinQtLog2SizeY )

qt_split cu_ flag[ x0 ][ y0 ] ae(v)

néu (cu_qp delta enabled flag && qtResetQpDeltaCoded) {

IsCuQpDeltaCoded = (treeType != DUAL TREE CHROMA)? 0 :
IsCuQpDeltaCoded

CuQpDeltaVal = (treeType != DUAL TREE CHROMA)? 0 :
CuQpDeltaVal

IsCuQpDeltaCodedChroma = (treeType = =
DUAL_TREE CHROMA)? 0 :
IsCuQpDeltaCodedChroma
CuQpDeltaValChroma = (treeType = =
DUAL_TREE CHROMA)? 0
CuQpDeltaValChroma
}

if( gt _split cu flag[ x0][y0]) {

x1 =x0+(1<<(log2CbSize—1))

yl =y0+ (1 <<(log2CbSize—1))

qtResetQpDeltaCoded = (cbWidth*cbHeight/4 >=
((treeType !'= DUAL_TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) ? qtResetQpDeltaCoded) ? 1: 0

coding_quadtree( x0, y0, log2CbSize — 1, cqtDepth + 1, treeType,
qtResetQpDeltaCoded)

if( x1 <pic_width in luma samples )

coding_quadtree( x1, y0, log2CbSize — 1, cqtDepth + 1, tree Type,
qtResetQpDeltaCoded)

if( yl <pic_height in luma samples )

coding_quadtree( x0, y1, log2CbSize — 1, cqtDepth + 1, treeType,
qtResetQpDeltaCoded )

if(  x1 < pic_width in luma samples && yl <
pic_height in luma samples )

coding_quadtree( x1, y1, log2CbSize — 1, cqtDepth + 1, treeType,
qtResetQpDeltaCoded )

} else {
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mttResetQpDeltaCoded = ((cbWidth*cbHeight >= ((treeType !=

DUAL TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) &&
qtResetQpDeltaCoded) 7 1: 0

multi_type_tree( x0, yO0, 1 << log2CbSize, 1 <<

log2CbSize, 0, 0, 0, treeType,
mttResetQpDeltaCoded)

}

}
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multi_type_tree( x0, y0, coWidth, cbHeight, mttDepth, depthOffset, Tw
partldx, treeType, mttResetQpDeltaCoded ) { khéa
if( ( allowSplitBtVer || allowSplitBtHor || allowSplitTtVer ||
allowSplitTtHor )
( x0 + cbWidth <= pic width in luma samples ) &&
(y0 + cbHeight <= pic_height in luma samples )) »
mtt_split cu flag ae(v)
néu (cu qp delta enabled flag && mttResetQpDeltaCoded ) {
IsCuQpDeltaCoded = (treeType != DUAL TREE CHROMA)? 0 :
IsCuQpDeltaCoded
CuQpDeltaVal = (treeType != DUAL TREE CHROMA)? 0
CuQpDeltaVal
IsCuQpDeltaCodedChroma = (treeType = =
DUAL_TREE CHROMA)? 0 :
IsCuQpDeltaCodedChroma
CuQpDeltaValChroma = (treeType = = DUAL_TREE_CHROMA)? 0 :
CuQpDeltaValChroma
}
if( mtt split cu flag) {
if( (  allowSplitBtHor [ allowSplitTtHor ) &&
(allowSplitBtVer | | allowSplitTtVer ) )
mtt_split cu vertical flag ae(v)
if( ( allowSplitBtVer && allowSplitTtVer &&
mit_split_cu vertical flag ) [
( allowSplitBtHor && allowSplitTtHor
&& !'mtt split cu vertical flag))
mtt_split_cu_binary flag ae(v)

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

depthOffset += (x0 + cbWidth >
ic_width in luma samples)?1:0

x1 =x0 + (cbWidth /2 )

mttResetQpDeltaCoded = ((cbWidth*cbHeight/2 >= ((treeType !=
DUAL_TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) && mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cobWidth / 2, cbHeight, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

if( x1 <pic_width in luma samples )

multi_type_tree( x1, y0, cbWidth /2, cbHeightY, mttDepth + 1, depthOffset
, 1, treeType,
mttResetQpDeltaCoded)

} else if( MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT BT HOR)
{

depthOffset += (y0 + cbHeight >
ic_height in luma samples)?1:0
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y1 =y0 + ( cbHeight/2)

mttResetQpDeltaCoded = ((cbWidth*cbHeight/2 >= ((treeType !=
DUAL_TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) && mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, coWidth, cbHeight / 2, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

if( yl <pic _height in luma samples )

multi_type_tree( x0, y1, coWidth, cbHeight / 2, mttDepth + 1, depthOffset,
1, treeType,
mttResetQpDeltaCoded )

} else if MttSplitMode[ x0 ][ y0 ][ mttDepth ] == SPLIT TT VER)
{

xl =x0+ (cbWidth/4)

x2=x0+ (3 * cbWidth/ 4)

mttResetQpDeltaCoded = ((cbWidth*cbHeight/4 >= ((treeType !=
DUAL TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) && mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cbWidth / 4, cbHeight, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x1, y0, cbWidth / 2, cbHeight, mttDepth + 1, depthOffset,
1, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x2, y0, cbWidth / 4, cbHeight, mttDepth + 1, depthOffset,
2, treeType,
mttResetQpDeltaCoded )

} else { /* SPLIT TT HOR */

=y0 + (cbHeight/ 4)

y2 =y0+ (3 * cbHeight/4)

mttResetQpDeltaCoded = ((cbWidth*cbHeight/4 >= ((treeType !=
DUAL_TREE CHROMA)? MinCuQpDeltaArea :
MinCuQpDeltaAreaChroma)) && mttResetQpDeltaCoded ) ? 1: 0

multi_type_tree( x0, y0, cbWidth, cbHeight / 4, mttDepth + 1, depthOffset,
0, treeType,
mttResetQpDeltaCoded )

multi_type_tree( x0, y1, cbWidth, cbHeight / 2, mttDepth + 1, depthOffset,
1, treeType,
mitResetQpDeltaCoded )
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multi_type tree( x0, y2, cbWidth, cbHeight / 4, mttDepth + 1, depthOffset,
2, treeType,
mttResetQpDeltaCoded)

1

} else

coding unit( x0, y0, cbWidth, cbHeight, treeType )

i

Bang 6

Céc thanh phén ci phap cia bao hiéu delta QP chroma & cip TU c6 thé twong tur

nhu cac thanh phin ct phap ciia HEVC dwoc st dung cho bao hiéu delta QP luma, va

duoc thé hién theo cong thirc sau:
if (cu_qp_delta_enabled flag && !IsCuQpDeltaCoded ) {
cu_gp_delta_abs
if( cu_qp_delta_abs)
cu_qp_delta_sign flag
}

Tri s6 delta QP chroma CuQpDeltaVal dugc suy din duya vao bién tuyét dbi

cu_qp_delta_abs va c& dau cu_qp_delta sign_flag. QP chroma cubi cung dwoc khoi

phuc lai theo QP chroma tham chiéu va CuQpDeltaVal. C& déu cu_gp_delta_sign flag

duoc suy bang 0 néu n6 khéng c6 mit. Khi bién tuyét dbi cu_qp_delta abs c6 mét, cac

bién IsCuQpDeltaCoded dugc thiét 1ap bang 1 va tri sb delta QP chroma

CuQpDeltaVal duoc suy din nhu sau :
IsCuQpDeltaCoded = 1

CuQpDeltaVal = cu_qp_delta_abs * (1 —2 * cu_qgp_delta_sign flag)

Ham tinh delta QP chroma dugc goi ra khi dang cay 1a cdy song song va cé it

nhit mot hé s§ khac khong trong TU chroma. Cac bang ct phap duoc ldy 1am vi du

dwoc thé hién trén Bang 7.

transform_unit( x0, y0, tbWidth, tbHeight, treeType ) { Tw
khoa
if(  treeType == SINGLE TREE || treeType ==
DUAL TREE LUMA )
tu_cbf luma[ x0 ][ yO0 ] ae(v)
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if(  treeType SINGLE TREE || treeType

DUAL TREE CHROMA )
0

ae(v)

tu cbf cb[x0 ]y
[y0

{
]
tu_cbf cr[ x0 ] ]

ae(v)

}

if( (treeType == SINGLE TREE && (tu_cbf luma[ x0 ][ y0] ||

tu_cbf cb[ x0 ][ yO0 ] I

tu_cbf cr[x0][y0]) ) || (treeType == DUAL TREE LUMA &&
tu cbf luma[ x0][y0]))

delta qp()

if(  (treeType @ == DUAL TREE CHROMA && (
tu_cbf cb[ x0 ][ y0 ] I
tu cbf cr[x0][y0]))

chroma delta gp()

delta gp() {

if( cu_gp_delta_enabled flag && !IsCuQpDeltaCoded ) {

cu_gp delta abs

ae(v)

if( cu qp delta abs)

cu_qgp _delta sign flag

ae(v)

chroma delta gp() {

if( cu_gp_delta enabled flag && !IsCuQpDeltaCodedChroma ) {

cu_chroma qp delta abs

ae(v)

if( cu_chroma gp delta abs)

cu_chroma qp delta sign flag

ae(v)

}

1

Bang 7

Céc phuong phép bio hiéu delta QP chroma khéc ¢ cip TU c6 thé cling dugc st

dung thay cho phuong phép bao hiéu HEVC hién c6. Bao hiéu delta QP chroma dugc

mod td & trén c6 thé duogc thay thé bang bao hiu sai léch QP chroma va co,

IsCuQpDeltaCodedChroma dugc thay thé béng IsCuChromaQpOffsetCoded, va vi du

vé bao hiéu sai léch QP chroma & cép TU duoc thé hién trén cac bang cu phap cia

Bang 8.
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transform_unit( x0, y0, tbWidth, tbHeight, treeType ) { Tw
khoa
if( treeType == SINGLE TREE || treeType ==
DUAL TREE LUMA )
tu_cbf luma[ x0 ][ y0 ] ae(v)
if( treeType == SINGLE TREE || treeType ==
DUAL TREE CHROMA ) {
tu_cbf cb[ x0 ][ yO ] ae(v)
tu_cbf er[ x0 ][ y0 ] ae(v)
}
if( (treeType == SINGLE_TREE && (tu_cbf luma[ x0][y0] ||
tu_cbf cb[ x0 ][ y0 ] I
tu_cbf cr[x0][y0]) ) || (treeType == DUAL TREE LUMA &&
tu cbf luma[x0][y0]))
delta qp()
if(  (treeType ==  DUAL TREE CHROMA && (
tu_cbf cb[ x0 ][ yO0 ] |
tu cbf cr[x0][y0]))
chroma qp offset ()
chroma qp offset() {
if( cu_chroma_qp_offset_enabled flag
&& IsCuChromaQpOffsetCoded ) {
cu_chroma qp_offset flag ae(v)
1f( cu_chroma qp offset flag &&
chroma gp offset list len minusl >0 )
cu_chroma qp offset idx ae(v)
}
}
Béing 8

Theo phuong 4n nay, sai 1éch QP chroma ctia khéi chroma hién thdi duoc suy

din tr mot hofic nhiéu thanh phan ct phép duoc bao hidu & TU lidn quan dén khéi
chroma hién thei khi TU c6 it nhat mot hé sb khac khéng cho cac thanh ph?m chroma.

Vi du dugc thé hién trén Bang 7 kiém tra néu bét ky mot trong s cac thanh phan Cb

chroma va Cr chroma c6 it nhat mot hé sb khac khéng, va sai 1éch QP chroma dugc

béo higu khi ¢6 it nhat mot hé s6 khac khong cho cac thanh phan chroma.

Theo moét phuong 4an, bao hiéu QP chroma va cic toan ti va ham

IsCuChromaQpOffsetCoded va MinCuQpDeltaAreaChroma, duge st dung dé bao

hiéu cac sai léch QP chroma néu lap trinh cdy chia s¢ dwoc sit dung. Bao hiéu QP

chroma dugc st dung cho bao hiéu delta QP chroma néu 1ap trinh ciy riéng duogc s
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dung. Theo phuong 4n khéc, cho du cac cdu trac phin ving CU cho cic thanh phin
luma va chroma 1a lap trinh cdy song song hay cay chia s¢, bao hiéu QP chroma néu
trén dugc st dung dé bao hiéu cac delta QP chroma. Tuc 13, cac delta QP riéng cho cac
thanh phan luma va chroma khong chi dwoc 4p dung choldp trinh cdy song song ma
con dugc 4p dung cho lap trinh cay chia sé trong d6 cAu triic phan ving CU dugc chia

sé gitta cac thanh phan luma va chroma.

Theo phwong 4n khac nita, cho dii cac cdu tric phan viing CU cho céc thanh phin
luma va chroma 1a 1dp trinh cdy song song hay 14p trinh cdy chia sé, bao hiéu QP
chroma néu trén dugc st dung dé bao hiéu cac sai léch QP chroma. Trong nhiing
trudong hop khi phép chuyén ddi va luong tr héa dugc bd qua, tic 1a khi co
cu_transquant_bypass_flag 14 ding, delta QP va/hoac bao hiéu sai 1éch QP chroma c6

thé duoc bo qua.

Theo mot sb phuong 4n cia bao hiéu delta QP chroma, co,
diff cu_gp_delta depth_c, duoc bo higu dé xac dinh sai biét gitta kich c& khéi cay
m3 hoa chroma va kich ¢& khdi m3 hoa chroma nhé nhét cia cic don vi ma hoa cho
bao hiéu delta QP chroma. Tuong tw bao higu delta QP luma, delta QP chroma c6 thé
dugc suy dan tir cdc thanh phan c phap cu_qp_delta_abs va cu_qp_delta sign flag
cho cac thanh phéan chroma. Gia trj cua c& diff cu_qp_delta depth c bi gidi han trong
pham vi tir 0 dén log2 diff max min luma coding block size. Khi c¢¢ nay khong c6
mat, gia tri dugc suy béng 0, diéu d6 c6 nghia 13 kich ¢& nho nhét cho bao hiéu delta

QP chroma bang kich ¢& khéi cAy ma héa chroma.

Theo mot phurong 4n, ¢ dugc bao hiéu dé biéu thi lidu kich ¢& nhé nhét cho bao
hiéu delta QP chroma, dugc thé hién béang MinCuQpDeltaAreaC hodc
Log2MinCuQpDeltaAreaC, c6 cung ty 1€ védi ty 16 miu phu chroma. Vi du, theo dinh
dang mau 4:2:0, c& nay biéu thi lidu MinCuQpDeltaAreaC cho cc thanh phan chroma
bing mdt phin tu MinCuQpDeltaArea cho céc thanh phin luma, hay liéu
Log2MinCuQpDeltaAreaC bing Lo g2MinCuQpDeltaArea-2.

Theo phuong an khac, ba delta QP riéng dugc bao hiéu cho mdi mdt trong s6 ba
thanh phén mau, luma Y, chroma Cb, va chroma Cr néu kha thi. Vi dy, ba delta QP
dugc bao hidu cho ba thanh phdn mau khi ChromaArrayType 16n hon 0.
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Luwu d6 tai sit dung QP Luma cho Chroma Fig. 8 13 lvu d6 minh hoa phuong
4n cta xir Iy dit liéu video trong hé théng ma héa hoic giai mi video tai sit dung QP
luma cho khdi chroma hién thoi. Khdi chroma hién thoi ¢6 thé 13 CB chroma trong CU
14 hodc CU khong 1a. HE théng ma hoa hodc giai ma video nhan dir liéu video vao cua
khdi chroma hién thdi & bude S802. Dit liéu video dau vio dugc phan ving theo hai
cau tric phan ving CU riéng cho cdc thanh phin luma va chroma khi 18p trinh cay
song song dugc kich hoat. QP luma ctia khdi luma d3 sdp xép duoc xac dinh & budce
S804 bang cach dinh vi khéi di sép xép ma bao ldy mau da sip xép ctia mdt mAu dinh
trude ctia khbi chroma hién thoi. Mot s6 vi du cia khéi luma da sap xép bao gdbm CU,
PU, TU da sép xép, hodic bo delta QP cta khdi chroma hién thdi. Mot s6 vi du vé& miu
dinh trudc ctia khdi chroma hién thoi bao gdm mAu bén trai trén cing, miu bén phai
trén cing, mAu bén trai duéi cung, miu bén phai dudi cing, hoic miu & chinh giita
ctia khdi chroma hién thoi. O bude S806, QP luma ctia khdi luma d3 sip xép dugc tai
su dung dé suy ddn QP chroma cho khdi chroma hién thoi. Vi dy, QP chroma duoc
suy dan boi QP luma va sai 1éch QP chroma duoc xac dinh tr mot hodc nhiéu thanh
phan ¢t phap dugc bao hiu trong TU lién quan dén khdi chroma hién thoi. Sai 1éch
QP chroma c6 thé dugc bao hiéu bang cich su dung phuong phap twong tu nhu
phuong phap bao hiéu delta QP duge md ta trude d6 cho cac thanh phan luma, vi dy,
sai léch QP chroma dugc suy din cho khdi chroma hién thoi khi chiéu cao cua khdi
chroma hién th&i nhé hon hoic bang gia tri ngudng cho bao hiéu QP. Céc sai léch QP
chroma va céc delta QP luma dugc bao hiéu riéng khi 1dp trinh cdy song song duoc
kich hoat 1am c4dc QG chroma dé chia sé céc sai 1éch QP chroma c6 thé khac véi QG
luma @ chia sé delta QP. Dién tich ctia khéi chroma hién thoi va gié tri ngudng cho
bao higu QP cé thé duoc tinh bang cac chidu cao. Mot hodc nhidu TU lién quan dén
khdi chroma hién thoi dwgc mé héa hodc duogc giai ma bang cach sir dung QP chroma
& budc S808.

Suy din QP tham chiéu Kho x4c dinh Nhom lwgng tir hoa (QG) clia khbi ma
hoa hién thoi va nhom lugng tir hoa trudce trong 1énh gidi ma khi suy din QP tham
chiéu cho khdi mi héa theo phan vung cdy da phan. Theo mét phuong an, QP slice
ludn duge st dung 1lam QP tham chiéu cho cac khéi duge phan ving béi cdu trac phan
vung QTBT hodc MTT. Theo phuong an khac, QP slice dugc st dung 1am QP tham
chiéu cho sy phan vung hodc QT, nhung trong truong hop cua phan ving QT, phuong
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phap trong HEVC duoc sir dung dé suy din QP tham chiéu. Theo phuong an khéc nita,
QP cta nhom lugng tir hoa trude trong 1énh gidi ma khong duge st dung lam tham
chiéu, QP cua nhom lugng tir hoa 14p trinh lién ké duoc s dung hodc QP slice dugc
str dung néu nhém Iugng tir héa lap trinh lién k& khong kha dung. Theo phuong an
khac nira, QP ctia nhém lugng tir hoa trudc trong 1énh giai ma khéng dugc st dung
1am tham chiéu, nhung QP dugc 1ap mi cubi cing trong CTU cudi cing duoc sit dung
néu nhom lwong tir hoéa 14p trinh lién k& khong kha dung. Trong trudng hop khi QP
duoc 1ap mi cubdi cling trong CTU cubi cung ciing khong kha dung, QP slice dugc st

dung.

Theo mot s phuong 4n khac, QP tham chiéu dwoc suy din theo d6 kha dung cua
QP bén trai va QP phia trén. Vi dy, gia tri trung binh ctia QP bén trai va QP phia trén
duoc sir dung 1am QP tham chiéu néu cac QP bén trai va phia trén cting kha dung, néu
khong thi QP bén trai dugc s dung 1am QP tham chiéu néu QP bén trai kha dung hoic
QP phia trén dugc s dung lam QP tham chiéu néu QP phia trén kha dung. Néu khong
mdt QP ndo trong sb cac QP bén trai va phia trén kha dung, QP slice dwoc st dung lam
QP tham chiéu. Theo vi du khac, QP bén trai duoc kiém tra trude tién va duge st dung
1am QP tham chiéu néu né kha dyng, néu khéng thi QP d3 néu duoc st dung lam QP
tham chiéu néu né kha dung, va QP slice dugc st dung lam QP tham chiéu néu ca QP
bén trai va phia trén khong kha dung. Theo vi du khac nita, QP dd néu duoc kiém tra
trudc tién va duge st dung 1am QP tham chiéu néu n6 kha dung, néu khong thi QP bén
trai dwoc st dung lam QP tham chiéu néu n6 kha dung, va QP slice dugc st dung lam

QP tham chiéu néu ca QP bén trai va phia trén khong kha dung.

Theo mdt phuwong an, 6 kha dung ctia QP 14p trinh lién ké phu thudc vao dia chi
CTU. QP lp trinh lién k& kha dung néu QP l4p trinh lién k& va QP 14p trinh hién thoi
& cung CTU; néu khong thi QP 1ap trinh lién k& khong kha dung. Theo phuong an
khac, @6 kha dung ctia QP 14p trinh lién ké phu thudc vao dia chi hang CTU. Vi dy, QP
lap trinh lién ké kha dung néu QP l4p trinh lién k& va QP 1ap trinh hién thdi & cung
hang CTU; néu khong thi, QP 1ap trinh lién ké khong kha dyng. Theo mét phuong 4n,
QP tham chiéu duoc suy dan cho QG. Nhiéu nhit mot delta QP c6 thé dugc bao hiéu
trong QG. Kich ¢ hodc hinh dang ctia QG c6 thé 1 khong vudng. QG c6 thé chua
mét hodc nhiéu CU. Thit tu m3 hoa hodc giai ma cac CU trong QG la lién tuc. Khi hé
thdng giai ma video dang giai ma cac CU trong QG, néu khéng co s6 du khac khong
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cling nhw khong c6 bang mau dich chuyén & CU va delta QP khong dwoc bao hidu
trong QG nay, thi QP cia CU d6 duoc thiét 14p 1am QP tham chiéu. Néu CU c6 it nhét
mdt s6 du khac khong hodc it nhat mo6t bang mau dich chuyén, va delta QP van chua
duoc bao hiéu trong QG vira néu, thi delta QP duoc bao hiéu. QP duoc suy dan tir QP
tham chiéu va delta QP. QP dugc khoi phuc lai dwoc sit dung cho CU vira néu va tat ca
cac CU con lai trong QG vira néu. Néu CU c6 it nhat mot sb du khac khéng hodc it
nhét mot bang mau dich chuyén, va delta QP da dugc bao hiéu trong QG vira néu, thi

delta QP khong dugc bao hiéu.
Phén viing h

odc xac dinh Nhém hrong tir héa Co ba so d6, so dd A, so dd B, va so dd C, duoc
giai thich dudi déy cho phan vung hoac xac dinh Nhém lugng tir hoa (QG). Gia tri
ngudng cho bao hiéu QP MinCuQpDeltaArea dugc dinh 18 dé xac dinh QG. QG thé
hién CU viing, nat, hodc 14 c6 bién IsCuQpDeltaCoded béng 0.

So @6 A Theo vi du vé& so dd A, dbi véi nut phan chia hién thoi c6 kich ¢& 16n
hon hoic bang gia tri ngudng MinCuQpDeltaArea, bién IsCuQpDeltaCoded duoc thiét
lap bang 0 cho nit phan chia hién thdi, va dbi véi nut phan chia hi¢n thoi co6 kich c&
nho6 hon MinCuQpDeltaArea va kich ¢& cua nat cha 16n hon MinCuQpDeltaArea, bién
IsCuQpDeltaCoded dugc thiét 1ap bing 0 cho nit phan chia hién thoi. Néu kich ¢& ctia
nut phén chia hién thoi nhé hon MinCuQpDeltaArea va kch ¢& ciia nut cha bang hoic
nhé hon MinCuQpDeltaArea, IsCuQpDeltaCoded khong dugc thiét 1ap bang 0. Theo
vi du khic, néu kich c¢& ciia nat phén chia hién thdi bing hoic nhd hon
MinCuQpDeltaArea va kich ¢& clia nt cha ctia né 1én hon MinCuQpDeltaArea, bién
IsCuQpDeltaCoded dugc thiét 14p bang 0 cho nit phan chia hién thoi. Theo vi du khac
nita, di vé6i nat phén chia hi¢n thoi dugc phan vung tir nat cha ¢6 kich ¢& 16n hon

MinCuQpDeltaArea, bién CuQpDeltaCoded dugc thiét lap bang 0 cho nut hién thoi.

Theo vi du khac cua so dd A, néu kich ¢& cta nit phan chia hién thoi 16n hon
MinCuQpDeltaArea va kich c& cia mdt trong s cac nut con lén hon hodc bang
MinCuQpDeltaArea, bién IsCuDeltaCoded dwoc thiét lap bang 0 cho toan bd cac nut
con; néu khong thi, bién IsCuDeltaCoded khong duoc thiét lap béng 0 cho toan b0 cac
nit con néu niit phan chia hién thdi nhé hon hoic bang MinCuQpDeltaArea hodc cac

kich c& ctia tit ca cac niit con nhd hon MinCuQpDeltaArea. Theo vi du khac, néu kich

61



43335 62/81

c¢& ctia nit phan chia hién thoi 16n hon MinCuQpDeltaArea, bién IsCuQpDeltaCoded
duoc thiét 1ap bang 0 cho toan b cac nut con; néu khéng thi, bién IsCuQpDeltaCoded
khong duoc thiét 14p bang 0 cho tit ca cic nit con néu nit phan chia hién thoi nhé hon

hoic bing MinCuQpDeltaArea.

Cac vi du vé so dd A néu trén c6 thé dugc md ta bang ¥ tudng xac dinh QG.
Theo mét vi du, d8i véi CU 14 c6 kich ¢& 16n hon hoic bang MinCuQpDeltaArea, CU
1413 QG. Béi véi CU 14 ¢6 kich ¢& nhé hon MinCuQpDeltaArea va kich ¢& ctia CU
cha ciia n6 16n hon MinCuQpDeltaArea, CU 14 1a QG. Déi v6i CU khong 14 hodc nit
hién thoi, néu kich ¢& caa CU khéng 14 hodc nit hién thdi bing MinCuQpDeltaArea,
CU khdng 14 hodc nit hién thoi vira néu 13 QG. Pbi véi CU khong 14 hodc nit hién
thoi, néu kich ¢& ctia n6 nhé hon MinCuQpDeltaArea va kich ¢& ciia CU cha cua né
hodc nut cha Ién hon MinCUQpDeltaArea, CU khong 14 hodc nit hién thoi vira néu 1a
QG. Néu khéng thi, CU 14 hoiic CU khéng 14 vira néu hodc nit hién thoi khong 1a QG.

Theo vi du khic, d6i véi CU 14 c¢6 kich c& 16n hon hodc béng
MinCuQpDeltaArea, CU 14 1a QG, hoic néu kich ¢& nhé hon MinCuQpDeltaArea va
kich ¢& cua CU cha ctia né 1én hon MinCuQpDeltaArea, CU 14 13 QG; néu khong thi,
CU 14 vira néu khong 13 QG. P&i véi CU khong 14, néu kich ¢& cua n6é bing
MinCuQpDeltaArea, hodc néu kich ¢& ctia né nho hon MinCuQpDeltaArea va kich c&
ciia CU cha ctia n6 16n hon MinCuQpDeltaArea, CU khong 14 vira néu 1a QG; néu
khéng thi, CU khong 14 vira néu khong 1a QG.

Theo vi du khac ctia so 6 A, ddi véi niit hién thoi c6 kich ¢& bing hode nhd hon
MinCuQpDeltaArea, va nit cha ctia no khong 1a QG, nut hién thoi 1a QG. Pbi véi CU
14, néu kich ¢& cia n6 16n hon hodc bang MinCuQpDeltaArea, CU 14 13 QG. Theo vi
du khac, d6i v6i nat hién thoi c6 kich c& bang hoic nho hon MinCuQpDeltaArea, va
nut cha ctia né khong 13 QG, nit hién thoi 1a QG. Pbi voi CU 14, néu nit cha cta né

khéng 13 QG, CU 14 13 QG.

Déi véi QG, bién IsCuQpDeltaCoded duoc thiét 1ap bing 0. QP tham chiéu hoic
con dugc goi 1a QP dy doan duge suy din cho QG. Vi du, bién IsCuQpDeltaCoded
dugc thiét 1ap bang 0 cho QG va vi tri clia QG nay duoc luu, vi du v& mdt vi tri 13 vi
tri bén tréai trén cung ctia QG. Vi tri dugc luu ¢ thé duoc st dung dé suy din QP tham

chiéu. Theo vi du khac, d6i v6i QG, bién IsCuQpDeltaCoded duoc thiét 1p bing 0 va
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QP tham chiéu duoc suy din. Theo vi du khac, bién IsCUQpDeltaCoded duogc thiét 1ap
bang 0 tai CU 14 du tién trong QG, va QP tham chiéu dugc suy dan tai CU 14 dAu tién
trong QG.

0 so dd A, néu kich ¢& cia CU hodc nat hién thdi bang 2* MinCuQpDeltaArea
va phan chia QT hodc phan chia TT dugc ap dung dé phan chia CU hodc nit hién
thoi,moi nat con 14 QG. Bién IsCuQpDeltaCoded dugc thiét lap béng 0 cho toan bo
cac mit con. Néu kich ¢& ctia CU hoidc nut hién thoi bang MinCuQpDeltaArea, CU
hodc nuat hién thoi 1a QG. Bién IsCuQpDeltaCoded dugc thiét 14p bang 0 cho CU hodc
nat hién thoi. Néu kich ¢& ctia CU 14 hién thoi 16n hon MinCuQpDeltaArea, CU la
hién thoi 13 QG. Bién IsCuQpDeltaCoded duoc thiét 1ap bing 0 cho CU 14 hién thoi.
Néu kich ¢& caa CU hoac nut hién thoi 16n hon hoac béng MinCuQpDeltaArea, bién
IsCuQpDeltaCoded duogc thiét 1ap bang 0 cho CU hoic nit hién thoi.

So @6 B O so d6 B xac dinh QG, mot sd phwong 4n x4c dinh liéu cac nat chia
clia niit cha 14 cac QG & niit cha. Vi dy vé so dd B thiét 1ap bién IsCuQpDeltaCoded
b{?mg 0 cho toan b cac nat con cua nut hién thdi néu kich ¢& clia nit con nhd nhat 16n
hon hodc bing gia tri ngudng cho bao hiéu QP MinCuQpDeltaArea. Theo vi du khac,
bién IsCuQpDeltaCoded dugc thiét lap béng 0 cho toan bd cac nat con ctia nat hién
thoi néu cac kich ¢& cua tit ca cac nit con 16n hon hodc bang MinCuQpDeltaArea.
Theo vi du khac, bién duoc thiét lap b'fmg 0 cho toan bd cac nut con cua nat hién thoi
néu céc kich c¢& cla tit ca cac nat con 16n hon hodc bang MinCuQpDeltaArea; néu
khong thi néu kich ¢& cia mdt mit con nhé hon MinCuQpDeltaArea, bién
IsCuQpDeltaCoded khong dugc thiét 1ap bang 0 cho toan bd cac nit con. Khoéng mét

nit chia ndo trong s6 cac nut chia c6 thé thiét 1ap bién IsCuQpDeltaCoded to 0.

QG thé hién CU ving, nut, hoic 14 c6 bién IsCuQpDeltaCoded duoc thiét 1ap
bang 0. Theo mét vi dy, CU 14 1a QG néu kich ¢& ciia n6 16n hon gié tri ngudng
MinCuQpDeltaArea. Theo vi du khéac, niat phan chia hién thoi 1d QG néu kich ¢& cua
n6 16n hon MinCuQpDeltaArea va Kich ¢& clia mdt niit con ctia nit phin chia hién
thoi nhé hon MinCuQpDeltaArea. Theo vi du khac, nit phan chia hién thoi 1 QG néu
nut phan chia hién thoi c6 kich ¢& 16n hon MinCuQpDeltaArea va kich ¢& ctia mot nit
con cua nut phan chia hién thoéi nhd hon MinCuQpDeltaArea. P61 v6i nat hién thoi,
néu cac kich c& cua tit ca cac nat con 16n hon hoic bang MinCuQpDeltaArea, niit

phén chia hién thoi khong 1& QG. Theo vi du khic, CU khéng 14 1a QG néu nat cha cua
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n6 khong 1a QG va Kich ¢& ciia mét nut con nho hon MinCuQpDeltaArea. CU 14 1a
QG néu kich ¢& ctia n6 16n hon hoic bing MinCuQpDeltaArea va nit cha ciia n6

khéng 13 QG.

Theo vi du khac cia So d6 B, nut phan chia hién thoi 1a QG néu nit cha cua nb
khéng 12 QG va kich c¢& cua mdt nit con cta nut phan chia hién thdi nhé hon gié tri
ngudng cho bio hiéu QP MinCuQpDeltaArea. Déi véi CU 14, néu kich ¢& ctia n6 16n
hon MinCuQPDeltaArea, CU 14 1a QG. Theo vi du khac, nit phan chia hién thoi 1a QG
néu nit cha cia né khéng 13 QG va kich ¢& clia moét nut con nhé hon
MinCuQpDeltaArea. Dbi v6i CU 14, néu kich ¢& cua nd 1én hon hodc bang
MinCuQpDeltaArea, va nut cha ctiia né khong 13 QG, CU 14 1a QG. Theo vi du khac
nita, nut phan chia hién thoi 1a QG néu nit cha cua né khong 1a QG va Kich ¢& cua
mdt niit con nhoé hon MinCuQpDeltaArea. P6i voi CU 14, néu ntt cha ctia né khéng 1a
QG, CU 1a1a QG.

Péi voi QG, bién IsCuQpDeltaCoded dugc thiét 1ap bang 0. QP tham chiéu hoic
QP du doan duoc suy din cho QG. Vi dy, bién IsCuQpDeltaCoded duoc thiét 14p bing
0 va vi tri chéng han vi tri bén tréi trén cung ctia QG duoc luwu. Vi tri dugce luu co thé
duoc st dung dé suy dan QP tham chiéu. Theo vi dy khac, bién IsCuQpDeltaCoded
duogc thiét 1ap bang 0 va QP tham chiéu duoc suy din dbi véi QG. Theo vi du khac,
bién IsCuQpDeltaCoded dwoc thiét 1ap bing 0 tai CU 14 thir nhét trong QG, va QP
tham chiéu dwoc suy dan tai CU 14 th nhét trong QG.

O so dd B, nat phan chia hién thoi 1d QG néu kich ¢& nat phan chia hién thoi
bang hai 1in gi4 tri ngudng MinCuQpDeltaArea va phén chia QT hoac TT duogc ap
dung d@é phan ving nat phin chia hién thoi. Bién IsCuQpDeltaCoded duogc thiét lap
bang 0 cho nat phin chia hién thoi. Néu kich ¢ CU 14 hién thdi 16n hon
MinCuQpDeltaArea, CU 14 hién thoi 1a QG, va bién IsCuQpDeltaCoded dugc thiét lap
bang 0 cho CU 14 hién thoi.

So d6 C So d C twong ty nhu so dd B, ngoai trir khi kich ¢& nit phan chia hién
thoi bang hai 14n gia tri nguong MinCuQpDeltaArea va phan chia QT dugc ap dung,
hai phan ving QT dau tién s& dugc nhom lam QG trong khi hai phan ving QT cudi
cung s& dugc nhom 1am QG khac. Déi voi QG, bién IsCuQpDEltaCoded duge thiét
lap bang 0 va QP tham chiéu hoic QP dy doan dwoc suy din cho QG. Vi du, d6i véi
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QG, bién IsCuQpDeltaCoded dugc thiét 1ap bang 0 va vi tri, ching han vi tri bén trai
trén cung, cua QG vira néu dugc luu. Vi tri duge luu co thé duoc str dung dé suy din
QP tham chiéu. Theo vi du khéc, ddi véi QG, bién IsCuQpDeltaCoded duogc thiét lap
béng 0 va QP tham chiéu dugc suy dan. Theo vi du khéc, bién IsCuQpDeltaCode duogc
thiét 13p bang 0 tai CU 14 thir nhit trong QG, va QP tham chiéu duoc suy dan tai CU 14
thir nhét trong QG.

Y tuwdng cta cac phwong phap phan ving QG ciing c6 thé duoc 4p dung dé chia
s¢ danh muc trdn, viing udc luwgng tron MER (Merge Estimation Region - MER), hoac
du doan bién gioi chung ndi anh.

Céac phuong an cta sang ché co thé dwoc thuc hién trong cic bd mi hoa video
va/hodc cac bd giai ma video. Vi dy, cac phuong phap da néu co thé duoc thuc hién
trong modun giai mi entropy, modun lap trinh hé s§, mbédun lugng tir héa, hoic
mddun didu khién phan ving cia bd mi hoa video, va/hoic modun phan tich entropy,
mddun giai ma hé s6, médun phi lwong tir hoa, hoic modun didu khién phan ving clia
bo gidi ma video. Ngoai ra, bat ky mét trong sb cac phuong phap di néu cé thé dwoc
thuc hién duéi dang mach tich hop v&i mddun mi héa entropy, mddun 14p trinh hé sb,
mddun lugng tir hoa, hoic mddun diéu khién phan ving ctia by ma hoa video va/hodc
mddun phan tich entropy, mddun giai ma hé s§, modun phi lugng tir hda, hodc mddun
diéu khién phan ving cta bd giai ma video, dé cAp tthong tin can bdi mddun phén tich
entropy hoiac modun diéu khién phan ving. Cac bd ma héa video phai ¢6 cdu tric ¢
phap di néu dé tao ra dong bit ding, va cac bd giai ma video c6 thé gidi ma dong bit
mdt cach chinh x4c chi khi néu qué trinh phan tich dwoc tuan theo cu trac ct phép da
néu. Khi bat ky thanh phan ca phép nio dugc bé qua trong dong bit, cc bd mi hoa
video va céac bd gidi ma thiét 1ap gi4 tri cia thanh phin ct phap lam gié tri suy luan dé
dam bao cac két qua ma héa va giai mi duoc khép nhau.

Fig. 9 minh hoa so d6 khdi hé théng dugc 14y 13m vi dyu cho bd ma hoa video 900
thyc hién nhiéu phwong an khac nhau cta sang ché. Modun du doan ndi anh 910 dé
xut cac bién du bao ndi anh dya vao dit liéu video dugc khoi phuc lai ctia khung hinh
hi€n thoi. M6dun du doan lién anh 912 thuc hién wdc lugng chuyén dong ME (Motion
Estimation - ME) va bu chuyén déng MC (Motion Compensation - MC) dé tao ra cac
bién dy béo lién anh dya vao dit lidu video tham chiéu tir hinh hoic céc khung hinh

khac. Hodc mddun du doan néi anh 910 hodc mddun dy doan lién anh 912 cép bién du
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bao dwoc chon ciia khéi hién thoi dén bd cong 916 dé tao ra cac sb du bang cach trir
bién dy bao d3 chon tir dit lidu video gbc ciia khéi hién thoi. Cac s du cta khdi hién
thoi dwoc xir Iy tiép boi Mbdun chuyén dbi (T) 918 va sau d6 boi Mddun hugng tir hoa
(Q) 920. Tin hiéu du thira dugc bién d6i va duge luong tir hoa sau do dugc ma hoa boi
Bo ma hoa Entropy 934 dé tao thanh dong bit video. G modun lugng tir héa 920, cac
s6 du luma dwoc chuyén dbi cia mdi nhom lwong tir hoa duoc lwong tir hoa boi QP
luma, va QP luma duoc xac dinh tir delta QP. Delta QP duoc bao hiéu dua vao chitu
cao ciia nut chia theo mdt s6 phwong 4n cia sang ché. Chiéu cao cua nat chia phu
thuc vao dang phan chia. Theo mot sd phwong 4n khac, QP luma cua khbi luma da
sap xép dugc tai str dung dé suy din QP chroma cho khéi mau, trong d6 khéi luma da
sap xép 13 khoi bao 14y mau d3 sép xép cua mdt miu dinh trude cia khdi chroma.
Dong bit video sau d6 dugc chén théng tin phu bao gdm delta QP cho mdi nhém lwong
tir hoa. Tin hidu du thira dwoc bién ddi va dwoc lwong tir hoa cta khéi hién thoi duoc
xu 1y béi médun lwgng tir hoa nguoc (IQ) 922 va mddun chuyén dbi nguge (IT) 924
dé khdi phuc cic s6 du dy doan. Nhu dugc thé hién trén Fig. 9, cac sb du duge khéi
phuc bang cach thém hau t vio bién dy bdo di chon tai mddun khoi phuc lai (REC)
926 dé tao ra dir liéu video dugc khoi phuc lai. Dt liéu video dugc khoi phuc lai ¢6 thé
duogc luu trong By dém khung hinh tham chiéu (Ref. Pict. Buffer) 932 va dugc st
dung dé du doan cac khung hinh khac. Két qua 13, dit 1liéu video dugc khoi phuc lai tir
REC 926 c6 thé dung cho qua trinh mi héa, Bo loc xtt Iy vong (ILPF) 928 duoc ap
dung cho dit liéu video dugc khéi phuc lai trudc khi Iuu trong B6 dém khung hinh
tham chiéu 932 dé nang cao hon nita chét lwong hinh anh. Céc thanh phan ct phéap

duoc cip dén BO ma hoa Entropy 934 dé tich hop vao dong bit video.

B§ gidi ma video twong tmg 1000 cho B ma hoa video 900 trén Fig. 9 duoc thé
hién trén Fig. 10. Dong bit video dugc ma hoa béi bo ma hoa video 13 ddu vao cho bd
gidi ma video 1000 va dugc gidi ma boi bd gidi ma Entropy 1010 dé phén tich va khoi
phuc tin hiéu du thira dugc bién ddi va dugc lugng tr hoa va thong tin hé théng khac.
B giai md Entropy 1010 phan tich mot hodc nhiéu thanh phan ct phép cua delta QP
cho mdi nhém lwgng tir hoa, trong d6 bao hidu delta QP phu thudc vao cc chidu cao
clia cac nt chia. Chiéu cao cia nit chia dugc phan vung boi dang phéan chia dugc suy
dan theo dang phéan chia. Qua trinh giai ma cta bd gidi ma 1000 twong ty nhw vong 1dp
khéi phuc lai tai b ma hoa 900, ngoai trir bd gidi ma 1000 chi yéu cau du doan bu
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chuyén dong trong médun dy doan lién 4nh 1014. M&i khéi duoc giai mi hodc boi
mo6dun du dodn ndi anh 1012 hodc Mddun du doan 1ién anh 1014. Bo chuyén dbi 1016
chon bién du bao ni anh tir modun dy doan ndi anh 1012 hogc bién du bao lién anh tir
mddun dy doan lién anh 1014 theo thong tin co ché giai mi. Tin hidu du thira dugc
bién dbi va duoc lwong tir héa duge khoi phuc bdi modun lugng tir héa nguge (1Q)
1020 va modun chuyén d6i nguoc (IT) 1022. Mddun IQ 1020 con dwgc goi [a mddun
phi lwgng tir hoa. Bing cach so sanh chiéu cao cla niit chia va gia tri ngudng cho béo
hiéu QP, modun lwong tir hda nguge 1020 xac dinh QP luma cho ntt chia tir delta QP
dugc phan tich bai by gidi ma Entropy 1010 va QP tham chiéu hodc xé4c dinh QP luma
tir QP dwoc lap mi trude d6. Theo mdt sé phuong an khac, QP chroma cho khéi
chroma duogc xac dinh tir QP luma ctia khéi luma di sip xép, va khéi luma da sap xép
13 khbi ma bao léy mau di sép xép ctia mdt mau dinh trudce cla khdi chroma hién thoi.
Tin hidu du thira tai sinh dwoc khoi phyc lai bang cach thém hau t§ cho bién dw bao &
modun khoi phuyc lai 1018 dé tao ra video dugc khoi phuc lai. Video dugc khoi phuc
lai dwoc xur 1y tiép boi Bo loc xtr Iy vong (ILPF) 1024 dé tao ra video dugc gidi ma
cudi cing. Néu khung hinh dang dwoc giai ma 14 khung hinh tham chiéu, video duoc
khéi phuc lai cia khung hinh dang dugc giai ma ciing duoc luu trong by dém khung

hinh tham chiéu (Ref. Pict. Buffer) 1028 cho cc khung hinh sau trong 1énh giai ma.

Nhiéu bo phan khac nhau ciia bé mé hoa video 900 va bd giai ma video 1000 trén
Fig. 9 va Fig. 10 c6 thé duoc thuc thi bang phin cting, mdt hodc nhiéu bd xir 1y duge
cdu hinh dé xt Iy cac 1énh chwong trinh dugc luu trong bd nhé, hoic két hop giita
phin cimg va bd xtt 1y. Vi dy, bd xir Iy xt Iy cac 1énh chwong trinh dé diéu khién viéc
nhén dit lidu video diu vao. B xir Iy duoc trang bi c6 mot hodc nhiéu 161 xt ly. Theo
mdt s§ vi du, bo xt 1y xir 1y cac 1énh chuong trinh dé thwe hién cac phép toan trong
mdt s bd phéan trén bd ma héa 900 va b giai ma 1000, va bd nh¢ duoc két ndi dién
v6i bo xir Iy duoc st dung dé luu céc 1énh chuong trinh, thong tin twong Gng véi cac
hinh anh dugc khoi phyc lai cia cac khdi, va/hodc dit liéu trung gian trong qua trinh
ma hoa hodc gidi ma. Theo mét s6 vi du, bd ma hoa video 900 ¢6 thé bao hi¢u thong
tin chira mot hodic nhiéu thanh phan ct phap trong dong bit video, va bd gidi ma video
twong tmg 1000 suy dan théng tin vira néu bang cach phén tich va giai ma mot hodc
nhiéu thanh phan ct phap. B nhd theo mot sb phwong 4n bao gdm phuong tién c6 thé

doc dugc béng may tinh khong tam thoi, chéng han bo nhé ban dan hoic bd nhé trang
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thi rin, b nhé truy cap nglu nhién (RAM), bd nhé chi doc (ROM),  dia cting, 6 dia
quang, hoac phuong tién Iuu trit phu hop khic. B nhé co thé con két hop hai hoic
nhiéu hon hai phwong tién c6 thé doc duoc bang may tinh khong tam thoi dwoc ligt ké
& trén. Nhu duoc thé hién trén Fig. 9 va Fig. 10, b ma hoa 900 va bo gidi ma 1000 co
thé duoc thuc hién trén cing thiét bi dién tir, do d6 cac thanh phan chiic ning khic
nhau cua bo ma hoa 900 va b giai ma 1000 co thé duogc chia sé hodc duogc tai st dung
néu duge thuc hién trén cung thiét bi dién tir. Vi du, mot hodc nhiéu hon mét trong sd
modun khdi phuc lai 926, M6dun chuyén dbi nguoc 924, mddun lugng tir hda ngugc
922, bd loc xit Iy vong 928, va bd dém khung hinh tham chiéu 932 trén Fig. 9 c6 thé
cling duge st dung dé lam chirc ning nhu médun khoi phyc lai 1018, médun chuyén
d6i nguoc 1022, modun luwong tir hoa nguge 1020, bd loc xir Iy vong 1024, va bo dém
khung hinh tham chiéu 1028 trén Fig. 10, mot cach twong tng. Céc phuong 4n cla
phuong phéap xtt 1y dit liéu c¢6 bao hiéu QP phu thudc vao cac chidu cao lién quan dén
dang phan chia cho hé thdng lap trinh video hodc tai st dung cac QP luma cho céc
thanh phén chroma c6 thé duoc thyc hién trén mach dwoge tich hop vao chip nén video
hodc ma chwong trinh dugc tich hop vao phin mém nén video dé thyc hién qué trinh
xt Iy dugc mo ta & trén. Bbi v6i cac vi dy, viée x4c dinh dién tich coa nat phan chia
hién thoi hodc viée xac dinh QP luma cua khdi luma d3 sap xép c6 thé dugc thuc hién
trong ma chwong trinh s& dwgc xit 1y & bd xir Iy may tinh, bd xi 1y tin hidu s6 (DSP),
bd vi xtt 1y, hoac vi mach tich hgp FPGA (Field Programmable Gate Array - FPGA).
Nhitng bo xtr Iy nay cé thé dwoc cdu hinh dé thyc hién nhitng nhiém vu cy thé theo
sang ché, béng cach xur Iy doan ma phén mém hoidc doan ma vi chuong trinh c6 thé
doc duogc béng may ma dinh ra cac phuong phap cu thé dugc thuc hién béi sang ché.
Sang ché c6 thé duogc thuc hién theo céc dang cu thé khac ma khong khéac véi cac ndi
dung hodc céc dac tinh co ban cua sang ché. Céc vi du da néu duogc chi nhidm muc dich
minh hoa chtr khéng nhdm muyc dich giéi hén sang ché. Vi vy, pham vi ctia sang ché
dwgc midu ta theo cac diém yéu cau bao hd dinh kém chir khéng phai phdn mo ta da
néu & trén. Moi stra d6i ma van thudc ndi dung y nghia va pham vi twong duong cia

cac diém yéu cau bao h§ déu thudc pham vi clia sang che.
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YEU CAUBAO HO
1. Phwong phap xtt Iy dit lidu video trong hé thong giai mi video, trong d6 dit liéu
video dugc phan ving thanh cac don vi mi héa 14 (cac CU) theo cau triic phan ving

CU, bao gom:

nhan dit liéu vao lién quan dén nut phan chia hién thoi, trong d6 nit phan chia

hién thoi dugc phan viung tir ntit cha boi dang phén chia;
xac dinh chiéu cao niit phan chia hién thoi theo dang phan chia;

xac dinh gia tri cia bién bang cach so sanh chi€u cao nut phan chia hién thoi voi

chidu cao b4o hiéu delta tham tham s luwong tir hoa (delta QP) 16n nhét;

suy dan delta QP tir m6t hozc nhidu thanh phan ci phap duoc bao hidu hodc duoc
phan tich & don vi chuyén dbi (TU) lién quan dén nut phan chia hién thoi theo gia tri
cla bién;

khoi phuc lai QP cudi ciing cho mdt hodc nhidu TU lién quan dén nut phan chia
hién thoi dya vao QP tham chiéu va delta QP néu mét hodc nhiéu thanh phén cu phap

dugc bao hiéu hoac dwgc phan tich cho nat phan chia hién thoi; va

gidi ma mot hodc nhiéu TU lién quan deén nit phan chia hi¢n thoi bang cach st

dung QP cubi cung.

2. Phuong phép theo diém 1, trong d6 chiéu cao bao hiéu delta QP 16n nhit dugc
dinh trudc, duge suy dan, dugc phan tich hoic dugc bao hiéu & mdt trong s6 hodc két

hop & mdt trong sO cap slice, cap khung anh, cép tile, va cap chudi anh.

3. Phuong phép theo diém 1, trong d6 chidu cao nut phan chia hién thoi dwgc xéac
dinh boi dién tich cta nit phan chia hién thoi va chiéu cao bao hiéu delta QP 16n nhit

dugc suy dan boi dién tich CU bao hiéu delta QP nhé nhat.

4.  Phuong phap theo diém 3, trong d6 dién tich ctia niit phan chia hién thoi duge
x4c dinh tir chiéu rong khdi va chiéu cao khdi ciia nut phan chia hién thoi, va dién tich
CU béo hiéu delta QP nho nhét duge dinh trude, dugce suy dan, duogc phan tich hodc
dugc bao hi€u & mot trong $6 hodc két hop & mot trong $6 cép slice, cép khung anh,

cap tile, va cap chudi anh.
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5. Phwong phap theo diém 3, trong d6 nit phan chia hién thoi 12 CU 14, va delta QP
dwoc suy din tir mot hodc nhiéu thanh phan ct phép khi dién tich ctia nit phan chia
hién thoi 16n hon hodc bing dién tich CU bao hiéu delta QP nhé nhét va c6 it nhit mot

hé s6 khac khong hodc it nhit mot bang mau dich chuyén trong nit phan chia hién thoi.

6.  Phuong phap theo diém 3, trong d6 nat phan chia hién thoi khong 1a CU 14 va
duoc phan ving tiép thanh nhidu CU 14, delta QP dugc suy din tr mdt hodc nhiéu
thanh phén ca phép néu nut phan chia hién thoi ¢6 kich c& 16n hon hogc bang dién tich
CU bao hiéu delta QP nho nhét, dién tich cua it nhit mot mit con duge phan ving tir
nit phan chia hién thoi nhé hon dién tich CU bao hiéu delta QP nho nhét, va it nhat
mot trong sd cic CU 14 trong nut phéan chia hién thoi 6 it nhit mét hé s6 khac khong
hoc it nhit mot bang mau dich chuyén, trong d6 delta QP dugc st dung bai mot hodc

nhidu trong s6 cac CU 14 van thudc nit phan chia hién thoi.

7. Phuong phép theo diém 1, trong d6 nat phan chia hién thdi 1a CU 14, delta QP
duoc suy din tir mot hodc nhiéu thanh phﬁn cu phép néu chiéu cao nut phén chia hién
thoi nho hon hoac béng chiéu cao bao hiéu delta QP 16n nhét va nat phéan chia hién

thoi ¢6 it nhat mot hé s6 khac khéng hoac it nhat mot bang mau dich chuyén.

8.  Phwong phap theo diém 1, trong d6 khi nit phan chia hién thoi khong 1a CU 14 va
dwoc phan ving tiép thanh nhiéu CU 14, delta QP dugc suy din tir mot hoic nhiéu
thanh phén ¢t phép néu chiéu cao niit phan chia hién thoi nhé hon hodc bang chiéu
cao bao hi¢u delta QP 16n nhét, chiéu cao cuia it nhét mdt nat con duoc phan ving tir
nit phan chia hién thoi 16n hon chiéu cao bao hiéu delta QP 16n nhét, va it nhit mot
trong s& cac CU 14 trong nit phan chia hién thdi ¢6 it nhat mot hé sd khac khong hoic
it nhit mot bang mau dich chuyén, trong d6 delta QP duoc str dung bdi mdt hodc nhidu

trong s cac CU 14 van thudc nat phan chia hién thoi.

9.  Phwong phép theo diém 1, trong d6 chidu cao bao hiéu delta QP 16n nhit dugc
b4o hiéu hoic dugc phan tich riéng cho cac thanh phan luma va chroma khi cac ciu
trac phan ving CU riéng duoc sit dung dé phan ving dit liéu video cta céc thanh phin

luma va chroma.

10. Phuong phép theo diém 1, trong d6 chiéu cao nut phéan chia hién thoi 13 chiéu cao
ctia nut cha cdng 2 néu nut phan chia hién thoi 13 nat phan chia thir nhit hoic thi ba

clia phan chia cdy tam phan (TT), chiéu cao nit phan chia hién thoi 13 chiéu cao cia
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nut cha cong 1 néu nat phan chia hién thoi 13 nit phan chia thir hai cta phan chia TT,
chidu cao nut phan chia hién thoi 14 chiéu cao ciia nt cha cong 1 néu nat phan chia
hién thoi duoc phin ving tir ntt cha bdi phan chia cdy nhi phan (BT), va chiéu cao niit
phan chia hién thoi 13 chiéu cao ciia niit cha cong 2 néu nut phan chia hién thoi duoc
phan ving tir nat cha bodi phan chia cay tir phén.

11. Phuong phép theo diém 1, trong d6 niit phan chia hién thoi dugc phan ving tiép
nita thanh nhidu nut con, trong d6 chidu cao cua nit con 1a chiéu cao clia nit phan chia
hién thoi cong 2 néu nat con 13 nut phén chia thir nhit hodc thit ba ctia phan chia cay
tam phan (TT), chiéu cao ciia nit con 13 chidu cao ctia nfit phan chia hién thdi cong 1
néu nat con 14 nat phan chia thtr hai cia phan chia TT, chiéu cao cta nit con 14 chiéu
cao cta nit phan chia hién thdi cong 1 néu nit con duge phan ving tir niit phén chia
hién thoi boi phan chia cdy nhi phan (BT), va chidu cao ctia nut con 14 chidu cao cia
nat phan chia hién thoi cong 2 néu nat con dwge phan ving tlr nit phén chia hién thoi
bdi phan chia cay tir phan.

12. Phuong phép theo diém 1, trong d6 khi niit phan chia hién thoi 1a nut phan chia
thir nhit hodc thir ba dwoc phan ving tir nit cha béi phan chia ciy tam phan TT
(Ternary Tree - TT), chiéu cao niat phan chia hién thoi 1én hon chiéu cao bao higu
delta QP 16n nhét, chiéu cao cia nut phan chia thir hai dwgc phan ving tr ntt cha bing
chiéu cao béo hiéu delta QP lon nhét, va delta QP dugc suy din tir mdt hodc nhiéu
thanh phén ct phap dugc st dung boi mot hoic nhiéu hon mdt trong s6 ba nut phan

chia dugc phan vung tir nit cha.

13. Phuong phéap theo diém 1, trong d6 c& biéu thi liéu nit phan chia hién thoi 13 nit
phan chia thi nhit hoc thir ba trong phén chia cy tam phan (TT), co biéu thi lidu nut
phén chia hién thoi 1a nat phan chia thir hai trong phéan chia TT, kich ¢& CU cha, hodc
két hop gitra chung ciing dwoc st dung dé xac dinh gié tri ciia bién cho nut phan chia
hi¢n thoi.

14. Phuong phéap theo diém 1, trong d6 mot hoic nhidu thong tin lién quan delta QP
duoc truyén tir nat cha dén nut phan chia hién thoi dé x4c dinh gia tri ctia bién cho nit
phan chia hién thoi.

15. Phuong phép theo diém 14, trong d6 mdt hodc nhiéu thong tin lién quan delta QP

bao gdm co thiét 1ap lai cho niit phan chia hién thoi, va ¢ thiét 14p lai ndy duoc xac
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dinh bang cach xét dién tich, kich c&, hoac chiéu cao cua nit phan chia hién thoi hodc

dang phén chia dé phan viing nut cha.

16. Phuong phap theo diém 1, trong d6 mot hodc nhiéu thong tin lién quan delta QP
dugc truyén tir nt phan chia hién thoi dén mdt hodc nhiéu nat con dugc phan ving tlr

nut phan chia hién thoi dé xac dinh gia tri cuia bien cho mdt hodc nhi¢u nut con.

17. Phwong phap theo diém 16, trong d6 mot hodc nhiéu thong tin lién quan delta
QP bao gbm co thiét 1ap lai cho mot hoic nhidu ntt con, va cd thiét 14p lai nay duoc
xéc dinh bing cach xét dién tich, kich ¢, hodc chiéu cao ctia mdt hodc nhidu céc nit

con va dang phén chia dé phan ving nit phin chia hién thoi.

18. Phuong phép theo diém 17, trong d6 co thiét 1ap lai dugc xéac dinh béng cach so
sanh chidu cao cta nit hién thoi cong bién thtr hai véi chidu cao bao hiéu delta QP lon
nht, trong d6 bién thir hai bing 2 néu nt phan chia hién thoi dwoc phén ving béi
phan chia cAy tam phan (TT) hodc béi phan chia cay t phan, bién thir hai bing 1 néu
nat phan chia hién thoi duge phén ving boi cdy nhi phan (BT).

19. Phuong phap theo diém 1, trong d6 nhiéu nhit mot delta QP dugc suy dan cho
toan bd cac nut con dugc phan ving tir nat phan chia hi¢én thoi boi phan chia cdy tam
phan TT (Ternary Tree - TT) néu chidu cao nut phan chia hién thoi nh6 hon hoac bang
chiéu cao béo hiéu delta QP 16n nhét va chidu cao cua it nhat mot nat con dwoc phan
vung tir ntt phan chia hién thoi 16n hon chiéu cao bao hiéu delta QP 16n nhét, va delta
QP duogc suy dan tir mot hodc nhiéu thanh phan ¢t phap dwoc st dung bi mot hodc

nhiéu hon mot trong s6 cac nit con duge phan ving tir niit phén chia hién thoi.

20. Phuong phap theo diém 1, trong 6 QP tham chidu 12 QP slice khi c4u trac phan

ving CU 14 céu trac phan ving cdy nhi phan-cay tir phan QTBT (Quad-Tree-Binary-

Tree - QTBT) hoic céu triic phan ving cdy da phan (MTT).

21. Thiét bi xi 1y dir liéu video trong hé thdng giai ma video, trong d6 dit liéu video

duoc phan ving thanh cic don vi ma héa 14 (cac CU) theo mot hodc nhiéu céu triic

phan ving CU, thiét bi nay bao gém mot hodc nhiéu mach dién tir duoc cAu hinh dé:
nhan dit liéu vao lién quan dén nat phan chia hién thoi, trong d6 nut phan chia

hién thoi duge phan ving tir nut cha boi dang phén chia;

xé4c dinh chiéu cao nit phan chia hién thdi theo dang phén chia;
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xé4c dinh gia tri cia bién bang cach so sanh chiéu cao nut phan chia hién thoi voi

chiu cao bao hiéu delta tham tham s luwong tir hoa (delta QP) 16n nhit;

suy dan delta QP tir mot hodc nhiéu thanh phén ct phap duogc bao hig¢u hodc dugc
phén tich & don vi chuyén d6i (TU) lién quan dén mit phan chia hién thoi theo gia tri
ctia bién;

khéi phuc lai QP cubi cing cho mot hodc nhidu TU lién quan dén niit phan chia
hién thoi dua vao QP tham chiéu va delta QP néu mdt hodc nhiéu thanh phan ct phép
dugc bao hiéu hodc dugc phan tich cho nut phan chia hién thoi; va

giai ma mot hodc nhiéu TU lién quan dén nut phan chia hién thoi bing cach sir
dung QP cubi cing.
22. Phuong tién c6 thé doc duoc bing may tinh khong tam thoi dé luu 1énh chwong
trinh gitp cho mach xir Iy cua thiét bi thuc hién phwong phap xtt Iy video, va phwong
phép nay bao gdm:

nhan dit liéu vao lién quan dén nat phan chia hién thoi, trong d6 nat phan chia
hién thoi dugce phin ving tir nut cha bodi dang phén chia;

xac dinh chiéu cao nit phén chia hién thoi theo dang phén chia;

xac dinh gi4 tri ciia bién bang cach so sanh chiéu cao nut phan chia hién thoi véi
chiéu cao béo hiéu delta tham tham s6 lugng tir hoa (delta QP) 16n nhét;

suy din delta QP tir mot hodc nhiéu thanh phan ct phap duoc bao hidu hoic duoc
phén tich & don vi chuyén ddi (TU) lién quan dén nat phan chia hién thoi theo gid tri
ctia bién;

khoi phuyc lai QP cubi ciing cho mdt hodc nhiéu TU lién quan dén nat phan chia
hién th&i dua vao QP tham chiéu va delta QP néu mot hodc nhiéu thanh phin ¢ phap
duogc bao hiéu hodc dugce phan tich cho nat phan chia hién thoi; va

giai ma mot hodc nhidu TU lién quan dén nut phan chia hién thoi bang cach st

dung QP cubi cing.
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Fig. 3A
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Fig. 6
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Nhan dit liéu vao ctia nit phan chia hién thoi
duoc phin ving tir nlit cha boi dang phén chia

[— S$702

¥

—— S704

Xac dinh chiéu cao nit phén chia hién thoi theo
dang phan chia

!

Xac dinh gia tri cua bién IsCuQpDeltaCoded
béng céch so sanh chiéu cao nut phan chia hién
thot v6i chiéu cao bao hiéu delta QP 16n nhat

— 5706

|

IsCuQpDeltaCoded =0 ?
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Khéng

Co
Suy din delta QP titr cdc  |— s710 /— S714
thanh phén ct phap duoc ,
bao hiéu hoic duoc phan Suy dan QP cudi
tich ¢ TU lién quan dén nit cung cho nut phan
phén chia hién thot chia hién thoi tir QP
T duogc 1ap ma trude
- do
Khoi phuc QP cudi cung [ §712
cho mdt hodc nhidu TU lién
quan dén nat phan chia hién
thoi theo QP tham chiéu va
delta QP
-
l—— S716

M3 hoa hodc giai m3 mdt hodc nhiéu TU lién
quan dén nat phin chia hién thoi theo QP cudi
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Nhan dit liéu video vao ctia khéi chroma hién
thoi, dit liéu video vao nay dugce phan vung
theo hai cdu triic phan viing CU riéng cho cac
thanh phin luma va chroma khi 18p trinh cay
song song dugc kich hoat

79/81

5802

X4c dinh QP luma ctia khéi luma da sap xép
bang cach dinh dinh vi khdi d sap XEp ma
bao 14y méu da sap xép ctia mot mau dinh

trude cia khoi chroma hién thoi

- S804

Téi st dung QP luma cua khéi luma d3 sip
xép dé suy din QP chroma cho khdi chroma
hién thoi

—— S806

3

M4 hoa hodc giai ma mdt hodc nhiéu TU lién
quan dén khdi chroma hién thei bang cach st
dung QP chroma

— S808
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