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(57) Sang ché lién quan dén phuong phap gidi ma anh dugc thyuc hién bai thiét bi
giai ma bao gdm cac bude: dan xuit bang tham sé lugng tir hoa sic do dua trén
dit liéu tham sb luong tir hoa; dan xuét tham sd lugng tir hoa cho viée 1ap ma sic
do két hop dua trén bang tham $b luong tir hoa sic do; dan xuit cac mau du doan
ctia khéi sic do hién tai dua trén thong tin du doan; dan xudt cac hé sb bién ddi
cta khdi sic d6 hién tai dua trén thong tin phr:fm du; dan xuét cac mau phﬁn du
béng cach giai lugng tir hoa cac hé s6 bién ddi dya trén tham sd luong tir hoa; va
tao ra hinh anh duogc tai dung dya trén cac mau du doan va cac mau phén du. Sang
ché ciing boc 16 phuong phap ma hoa anh, phuong tién luu trit phi chuyén tiép

doc duoc bai may tinh va phuong phép truyén dit liéu cho anh.
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Linh vire ky thuat dwoc dé cap

Sang ché nay dé cap dén cong nghé 14p ma anh va, cu thé hon 13, dén phuong
phép gidi ma anh ciia thong tin anh 14p ma dua trén di liéu tham sb lugng tir héa sic
do duogc bao hiéu théng qua ct phap cip cao trong hé théng 1ap ma anh va thiét bi
cho thuc hién phuong phap nay.
Tinh trang ky thuit clia sang ché

Gan day, nhu cau vé cic 4nh d6 phén giai cao, chit lugng cao, ching han cac
anh do phan giai cao (High Definition, HD) va cac anh d¢ phan giai si€u cao (Ultra
High Definition, UHD), da va dang ngay cang tang trong cac linh vuc khéc nhau. Vi
dit lidu anh nay c6 do phan giai cao va chét lugng cao, nén luong thong tin hoic lugng
bit cAn dugc truyén ting so voi dit liéu anh ké thira. Do d6, khi dit liéu anh duoc
truyén bang cac phuong tién nhw dudng bang rong ding day/khong diy thong thuong,
hodc dir liéu anh duoc luu trix bﬁng phuong tién luu trit hién c6, thi chi phi truyén va
chi phi luu trt bi tang lén.

Theo d6, can c6 k¥ thuét nén anh hiéu qua cao dé truyén, Ivu trir, va tai tao mot
cach hidu qua thong tin cua cac anh c6 do phan giai cao va chat lugng cao.
Ban chit k§ thuit ciia sing ché

Muc dich k¥ thuat ciia sang ché 1a dé dé xuit phuong phap va thiét bi dé nang
cao hiéu qud 1ap ma anh.

Muc dich khéc cua sang ché nay 13 dé cung cip phuong phép va thiét bj dé nang
cao hiéu qua cta viéc 1ap mi dit liéu cho viéc dan xuét tham sb lugng tr hdéa cho
thanh phan sic do.

Theo mot phurong 4n ciia sang ché nay, sang ché dé xuét phuong phap giai ma
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hinh anh duoc thuc hién boi thiét bi giai ma. Phuwong phap bao gdm buée thu dugc
thong tin 4nh bao gdm thong tin dw doan va thong tin phan du cho khéi sic do hién
tai, va c& bidu difn liéu dir liéu tham s6 lwong tir héa cho viéc 1ap ma sdc do két hop
la ¢6 mat hay khong, dua trén loai sic do, bude thu dugce dit liéu tham sb luong tr
hoa cho viéc 1lap ma sic do Két hop dua trén co, budc dAn xuét bang tham sb luong
tr hoa sic do dua trén dit liéu tham sb lugng tir hoa, dan xuét tham sb luong tir hoa
cho viéc 14p ma sic do két hop dua trén bang tham sb lwong tir héa sic d9, din Xuét
cac mAu du doan cua khdi sic d6 hién tai dva trén thong tin du doan, din xuét cac hé
sd bién dbi cua khdi séc do hién tai dua trén thong tin phan du, budc dan xuit cac
mAu phin du bang cach giai lugng tir héa cac hé s bién d6i dua trén tham s6 lugng
tlr hoa, va budc tao ra hinh anh dugc tai dung dya trén cdc mau du doan va céc mau
phén du, trong d6 di liéu tham sb lugng tir hoa bao gdm phan tir ci phép biéu dién
chi s6 bt dau ciia bang tham sb lugng tir hoa sic do va phan tir ¢ phép biéu dién
liéu murc chénh 1éch gitra chi s bat dau va chi s6 cudi ciing.

Theo phuong 4n khac cta sang ché nay, thiét bi giai ma thuc hién viéc giai ma
anh dugc cung cp. Thiét bi giai ma bao gb6m b gii ma entropy duge tao cAu hinh
d8 thu duoc thong tin anh bao gdm thong tin dy doan va thong tin phan du cho khéi
sdc do hién tai va c biéu dién liéu dit liéu tham s lwong tir hoa cho viée 1ap ma sic
do két hop 1a c6 méat hay khong, dua trén loai sdc d0 va dé thu duoc dit liéu tham s6
luong tir hoéa cho viéc 1ap ma sdc do két hop dua trén co, bd du doan duogc tao cAu
hinh dé din xuét cac mau du doan ctia khéi sic do hién tai dua trén thong tin du doén,
bd xtr Iy phin du duoc tao ciu hinh dé din xuat bang tham sb lugng tit hoa sic do
dya trén dit liéu tham sb lugng tir hoa, dé dan xuit tham sb lugng tir héa cho viée 1ap
ma sic do két hop dua trén bang tham sb lugng tir hoa sic do, dé dan xudt cac hé sb
bién ddi cia khéi sic do hién tai dua trén thong tin ph?ln du, dé dan xuét cadc miu

phén du bang cach giai lugng tir hoa cac hé s bién dbi dwa trén tham s6 luwong tir
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héa, va bd cong dugc tao cAu hinh dé tao ra hinh anh dugc tai dung dua trén céc mau
du doan va cic miu phan du, trong d6 dit liéu tham s6 lugng tir hoa bao gdbm phan tir
ct phép bidu dién chi s6 bat dAu ctia bang tham s6 luong tir hoa sic d6 va phan tir ca
phap biéu dién mic chénh léch giita chi s6 bt dau va chi s6 cudi cing.

Van theo phwong 4n khéc ctia sang ché nay, c6 phuong phap mi hoa video duge
thyc hién béi thiét bi ma hoa dwoc cung cAp. Phuong phap bao gdm buéc din xuit
cac mau du doan cua khéi sic do hién tai dua trén lién du doan ho#c noi du doan,
bude dan xuét cac mau phﬁn du cua khéi sic d6 hién tai dua trén cdc mau du doan,
budc tao ra dit liéu tham sb lugng tr héa cho viée 1ap ma sdc do két hop cua cac mau
phan du dwa trén loai sic d6 cua khdi sac do hién tai, bude tao ra cd bicu dién liu dit
liéu tham s6 lwong ti hoa cho viéc 1ap ma sac do két hop 1a c6 mat hay khong, va
budc ma hoa thong tin 4nh bao gdbm thong tin du dodn va thong tin phén du cho khdi
sic do hién tai, dir liéu tham s6 lugng tir hoa va co, trong d6 dit liéu tham sb lugng
tir hoa bao gdbm phén tir ¢t phéap biéu dién chi sd bét diu ciia bang tham s6 luong tr
hoa cho viéc 1ap ma sdc d0 két hop va phan tir ¢t phap biéu dién mirc chénh léch gitta
chi sb bit ddu va chi sé cubi cing ctia bang tham s6 hugng tir hoa.

Van theo phuong 4n khac cia sang ché nay, c6 thiét bi ma hoa video duoc cung
c:?ip. Thiét bi ma hoa bao gém bo du doan duogc tao cAu hinh dé dan xuét cac mau du
doan ctia khéi sic do hién tai dua trén lién du doan hozc ndi du doan, bo trir dugc tao
cAu hinh dé din xuét cac miu phén du cta khéi sdc d6 hién tai dua trén cac mau du
doan, bd xir Iy phan du dugce tao cAu hinh dé tao ra dir liéu tham s6 lugng tir héa cho
viéc 1ap ma sdc do két hop clia cac miu phén du dya trén loai sdc do cua khdi sic do
hién tai va dé tao ra c bidu dién liéu dir liéu tham sé lwong tir hoa cho viéc 1ap ma
sac do két hop 1a c6 mat hay khong, va bd ma héa entropy dugc tao cAu hinh dé ma
hoa thong tin 4nh bao gdm thong tin du doan va thdng tin phan du cho khéi sic do

hién tai, dir liéu tham sb luong tir hoa va cd, trong d6 dit liéu tham sb luong tir hoa
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bao gbém phdn tir cti phap biéu dién chi sé bat dau ctia bang tham sé lwong tir héa cho
viéc 14p ma sic do két hop va phan tir ca phap biéu dién murc chénh 1éch giita chi s6
bét dau va chi sd cudi ciing ciia bang tham s6 luong tir hoa.

Céc hiéu qua c6 lgi ciia sang ché

Theo sang ché nay, bang tham s luong tir hoa cho viéc din xuit tham s lugng
tir héa c6 thé dugc xac dinh dya trén cd biéu dién lidu dir lidu tham s6 lwong tir héa
dé dan xuét tham sb luong ttr hoa cho thanh phin sic do da dugc truyén hay khong,
va hiéu qua 14p ma c6 thé duoc nang cao bang cach thuc hién viéc lap ma dua trén
tham sd lwong tir héa theo cac dic tinh cia anh.

Theo sang ché nay, bang tham sé luong tir héa cho thanh phan sic dd c6 thé
dugc xac dinh dua trén dit liéu lugng tir héa dugce bdo hi€u, va hiéu qua 1ap ma co thé
dwoc nang cao bang cach thyuc hién viéc 14p ma dya trén tham s6 lwong tir héa theo
cac dac tinh cda anh.

MG ta viin tit cdc hinh vé

Fig.1 13 hinh v& minh hoa vén tit vi du vé thiét bi 14p ma video/anh ma cac
phuong 4n cua sang ché ¢ thé ap dung véi.

Fig.2 1a gian dd so luge minh hoa cdu hinh cua thiét bi ma hoéa video/anh ma
phuong an (cdc phuong 4n) cua sang ché nay c6 thé duoc ap dung véi.

Fig.3 12 so d6 gian lwgc minh hoa cu hinh cia thiét bi giai ma video/anh ma
phuong 4n (c4c phuong an) cia sang ché c6 thé dugc ap dung vi.

Fig.4 1a hinh v& minh hoa vi du v& phuong phap ma hoa video/anh dua trén lién
du doan.

Fig.5 12 hinh v& minh hoa vi du v& phuong phéap giai ma video/anh dua trén lién
du doan.

Fig.6 14 hinh v& thé hién so lvoc thu tuc lién du doan.

Fig.7 thé hién theo cach gian lugc phuong phap ma hoa anh béi thiét bi ma hoa
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theo sang ché nay.

Fig.8 thé hién theo cach gian lugc thiét bi ma héa dé thuc hién phwong phap ma
ho6a anh theo sang ché nay.

Fig.9 thé hién theo cach gian lwgc phwong phap giai ma anh béi thiét bi giai ma
theo sang ché nay.

Fig.10 thé hién theo cach gian luoc thiét bi giai ma dé thuc hién phwong phép
gi4i ma anh theo sang ché nay.

Fig.11 1a hinh v& minh hoa so dd c4u tric ctia hé théng tao luéng ndi dung ma
sang ché duoc ap dung voi.

M5 ta chi tiét sang ché

Sang ché c6 thé dugc cai bién theo nhiéu dang khac nhau, va cac phuong 4n cu
thé cua séng ché s& duoc mé ta va dugc thé hién trén cac hinh vé. Tuy nhién, cac
phwong 4n thuc hién nay khong nham gidi han sang ché. Céc thuat ngit dwgc sir dung
trong phdn mo ta sau day 14 chi dugc ding dé mb ta cac phwong an cu thé, chi khong
nhim gi6i han sang ché. Biéu dién cua sb it cling bao gdbm biéu dién ctia sd nhiéu,
mién 14 né dwoc doc khac nhau mot cach rd rang. Cac tir ngit nhu “bao gom” va “c6”
12 nham thé hién cac d4u hiéu, cac sb luong, cac budc, cac hoat dong, cac phﬁn i,
cac thanh phan, hodc nhitng su két hop cua ching, ma duoc st dung trong phan md
ta sau day, la tdn tai, va do do, can dugc hiéu réng kha nang ton tai hodc b sung cua
mot hodc nhiéu d4u hiéu, sb lugng, buédce, hoat dong, ph??m tr, thanh phﬁn khac, hoac
nhitng su két hop cua ching, 1a khong bi loai trur.

Trong khi d6, cac phan tir trén cac hinh v& ma dugc mo ta theo sang ché 1a duoc
v€ doc lap dé thuan tién cho viéc md ta cac chitc nang cu thé khac nhau, va khong c6
nghia ring cac phén tir nay 1a dugc thue hién béi phan cing doc 14p hoic phdn mém
doc 1ap. Vi du, hai hoac nhiéu phﬁn tr trong sb cac phén tir 1 ¢6 thé duoc két hop dé

tao thanh mot phén tr, hodc mot phﬁn t ¢ thé dugc chia thanh nhiéu phﬁn tr. Cac
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phuong 4n ma trong d6 cic phan tir duoc két hop va/hodc duge chia 14 thude sang
ché chtr khéng nim ngoai pham vi ctia sang ché.

Duéi d4y, cac phuong an vé sang ché nay s& duge md ta chi tiét véi viéc tham
chiéu dén cac hinh v& kém theo. Ngoai ra, cic sb chi din giéng nhau dugc dung dé
chi c4c phan tir gibng nhau trong sudt cac hinh v&, va cic phan mé ta gidng nhau cta
céc phén tir gidng nhau s& duoc lugc bé.

Fig.1 12 hinh v& minh hoa vin tit vi du vé thiét bi l4p ma video/anh ma céc
phuong 4n cuia sang ché co6 thé ap dung véi.

Tham chiéu dén Fig.1, hé théng l4p ma video/anh c6 thé bao gom thiét bi thir
nhét (thiét bi ngudn) va thiét bi thir hai (thiét bi thu). Thiét bi ngudn c6 thé phan phdi
thong tin hodc dit liéu video/anh dwoc ma hoa & dang ctia tép hodc tao ludng tai thiét
bi thu théng qua phwong tién luu trit s6 hozic mang.

Thiét bi ngudn c6 thé gdm ngudn video, thiét bi ma héa, va bd truyén. Thiét b
thu ¢6 thé bao gém bo thu, thiét bi gidl ma, va bd két xuit. Thiét bi ma hoa c6 thé
dwoc goi 1a thiét bi ma hoa video/anh, va thiét bi giai ma c6 thé dugc goi 1a thiét bi
giai ma video/anh. B6 truyén c6 thé duoc bao gdm trong thiét bi ma héa. Bo thu ¢
thé duoc bao gém trong thiét bi gidi ma. B9 két xudt c6 thé chira bd phan hién thi, bd
phén hién thi c6 thé dugc tao ciu hinh nhu 12 thiét b tach rdi hodc thanh phan ngoai.

Ngudn video c¢6 thé thu dugc video/anh qua quy trinh chup, téng hop, hodc tao
ra video/anh. Nguén video c6 thé bao gém thiét bi chup video/anh va/hodc thiét bi
tao ra video/anh. Thiét bi chup video/anh c6 thé bao gém, vi du, mot hodc nhiéu
camera, phén luru trit video/anh chira cac video/anh da dugc chup trude do, va dang
tuong tu. Thiét bi tao ra video/anh c6 thé bao gém, vi du, méy tinh, may tinh bang,
va dién thoai thong minh, va co thé tao ra cac video/anh (theo cach dién tr). Vi du,
video/hinh anh 4o c6 thé duoc tao ra qua may tinh hoic tuong tu. Trong trudng hop

nay, quy trinh chup video/anh c6 thé dugc thay thé boi quy trinh tao ra dit lidu lién
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quan.

Thiét bi ma hoéa c6 thé ma hoa anh/anh diu vao. Thiét bi ma héa c6 thé thuc
hién chudi c4c thu tuc nhu dy doén, bién dbi, va lugng tir héa cho viéc nén va ma hoa
hiéu qua. Dir liéu dugc ma hoa (thong tin video/dnh dugc ma hoa) co thé dugc xuét
ra dudi dang ludng bit.

Bo truyén c6 thé truyén thong tin hodc dir li€éu anh/video dugc ma hoa dugce
xut ra & dang ludng bit dén bo thu cta thiét bi thu qua phuong tién luu trit s6 hodc
mang & dang cia tép hodc tao ludng. Phuong tién luwu trit s6 c6 thé bao gdm phuong
tién luu trit khac nhau nhu USB, SD, CD, DVD, Blu-ray, HDD, SSD, va tuong tu.
B0 truyén c6 thé bao gdbm phén tir dé tao ra tap tin phuong tién thong qua dinh dang
tap tin dinh trude va c6 thé bao gdm phén tir dé truyén qua mang quang bé/truyén
thong. Bo thu c6 thé nhan/trich xuét ludng bit va truyén ludng bit nhan dugc dén thiét
bi gidi ma.

Thiét bi giai ma c6 thé giai ma video/anh bang cach thuc hién chudi c4c thu tuc
nhu giai lwong tir hoa, bién dbi nguoc, va du doan twong tng v6i hoat dong van hanh
cta thiét bi ma hoa.

B két xut c6 thé két xuit video/anh dwoc giai ma. Video/anh dugc két xuat c6
thé duoc hién thi qua bd hién thi.

Sang ché nay lién quan téi viéc 1ap ma video/anh. Vi du, cac phuong phap/céc
phuong an dugc bdc 10 trong sang ché nay c6 thé dugc 4p dung cho phwong phip
dugc boc 16 trong chudn 14p ma video da ning (Versatile video coding, VVC), chuén
1ap ma video cdt yéu (Essential video coding, EVC), chuén audio video 1 (AOMedia
Video 1, AV1), chuin 1ap ma video thé hé thir hai (2nd generation of audio video
coding standard, AVS2), hoéac chuin 14p ma video/anh thé hé tiép theo (vi du, H.267
hoac H.268, v.v.)

Sang ché nay thé hién cac phuong an khac nhau cua viéc lap ma video/anh, va
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cac phuong an c6 thé duoc thuc hién két hop véi nhau trir khi duge dé cap theo cach
khéc.

Trong sang ché nay, video c6 thé dé cap dén chudi cac anh theo thoi gian. Hinh
anh n6i chung dé cap t6i don vi dang biéu dién mot anh trong ving thoi gian cu thé,
va hinh anh con/l4t/ng6i 1a don vi ciu thanh mot phan ctia hinh anh trong khi 1ap ma.
Hinh anh con/14t/6 xép ¢6 thé gdm mot hodc nhiéu don vi ciy lap ma (Coding tree
unit, CTU). M6t hinh anh ¢6 thé bao gdm mét hozic nhiéu hinh anh con/1at/6 xép. Mot
hinh anh c6 thé bao gém mdt hodc nhiéu nhém 6 xép. Mot nhém 6 xép c6 thé chira
mdt hodc nhiéu 6 xép. Gach c6 thé biéu dién viing hinh chit nh4t cla cac hang CTU
bén trong 6 xép trong hinh anh. O xép c6 thé duoc phan ving thanh nhidu gach, trong
s6 d6 mdi gach bao gdm mot hoic nhiéu hang CTU bén trong 6 xép. O xép ma khong
duoc phan ving thanh nhidu gach c6 thé ciing dugc dé cap dén nhu gach. Quét gach
1a 1ap thir tw cac CTU theo trinh tw cu thé dang phan viing hinh anh trong d6 cac CTU
duoc lap thu ty lién tiép theo quét manh CTU trong gach, cc gach bén trong 6 xép
duoc 1ap thu tu lién tiép theo quét manh cac gach cia 6 xép, va cac 6 xép trong hinh
anh duoc 1ap tht ty lién tiép theo quét manh cac 6 xép cua hinh anh. Ngoai ra, hinh
anh con c6 thé biéu dién ving hinh chit nhat gdm mét hodc nhiéu lat bén trong hinh
anh. Ttc 13, hinh 4nh con chira mot hodc nhiéu 14t ma nhin chung bao gém ca ving
hinh chit nhat cta hinh anh. O xép 13 ving hinh chit nhat ciia cac CTU nidm trong cot
6 xép cu thé va hang ngéi cu thé trong hinh anh. Cot 6 xép 1 ving hinh chit nhat ctia
cac CTU ¢6 chiéu cao bang vdi chiéu cao ctia hinh dnh va chiéu rong duoc dic ta
bang cac phan tir ¢t phap trong tap tham s6 hinh anh. Hang 6 xép 1a ving hinh chit
nhat cua cac CTU c6 chidu cao dwoc dic ta boi cac phan tir ¢t phap trong tap tham
s6 hinh 4nh va chiéu rong bang v6i chiu rong ctia hinh anh. Quét 6 xép 1a viéc lap
thit tu cac CTU theo trinh tur cu thé dang phan ving hinh anh trong d6 cac CTU duge

1ap thér tu lién tiép trong quét manh CTU trong 6 xép, trdi lai cac 6 xép trong hinh
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anh dwoc lap tha tu lién tiép trong quét manh céc 6 xép cua hinh anh. Lat bao gém
mot s& gach nguyén cua hinh anh ma c6 thé duoc chtra danh riéng theo don vi NAL
don 1&. Lat ¢6 thé bao gdm mat sé 6 xép hoan chinh hodc chi trinh tr lién tiép ciia cac
gach hoan chinh ciia mbi 6 xép. Cac nhom 6 xép va lat c6 thé duoc sir dung hoan doi
cho nhau trong sang ché nay. Vi du, trong sang ché nay, nhém 6 xép/tiéu dé nhom 6
xép c6 thé dwoc goi 1a l4t/tiéu dé lat.

Diém anh (pixel) hodc pel c6 thé nghia 12 don vi nhé nhét cAu thanh mdt hinh
anh (hodc anh). Ciing nhu vy, “mau” c6 thé dugc sir dung nhur thuat ngit twong Gng
v6i diém anh. MAu nhin chung c¢6 thé biéu dién diém anh hodc gi4 tri cia diém anh,
va ¢6 thé biéu dién chi diém anh/gi4 tri diém anh cta thanh phan d6 chéi hodc chi
diém anh/gia tri diém anh cia thanh phan sic do.

Pon vi ¢6 thé biéu dién don vi co sd cta viée xit Iy anh. Pon vi ¢6 thé bao gém
it nhit mot trong s6 ving cu thé cta hinh anh va thong tin lién quan téi ving. Mot
don vi c6 thé bao g@)m mot khéi do chéi va hai khéi sic do (vi du, cb, cr). Bon vi ¢6
thé duoc sir dung theo kiéu thay thé cho nhau theo nghia nhu 1a khdi hodc khu vuc
trong mot sb trudng hop. Trong trudng hop chung, khéi MxN ¢6 thé bao gdbm céc
mau (hoic cac mang mau) hoic tap (hodc mang) cic hé s6 bién d6i gdm M cot va N
hang.

Trong sang ché, “A hodc B” ¢6 thé nghia la “chi A”, “chi B” hodc “cA A va B”.
No6i cach khac, trong sdng ché nay, “A hodc B” co thé dugc dién dich nhu “A va/hoic
B”. Vi du, trong sang ché nay, “A, B hodc C” nghia la “chi A”, “chi B”, “chi C”, hoac
“su két hop bat ky ciia A, B va C”.

Déu gach chéo (/) hodc ddu phiy duoc st dung trong sang ché nay c6 thé nghia
1a “va/hodc”. Vi du, “A/B” ¢6 nghia 1a “A va/hoac B”. Theo d6, “A/B” c¢6 nghia la
“chi A”, “chi B”, hodc “ca AvaB”. Vidu, “A, B, C” ¢c6 thé co nghia l1a “A, B hodc
C”.
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Trong sang ché, “it nhat mot trong s A va B” ¢c6 thé chi “chi A, “chi B”, hoic
“c4 A va B”. Ngoai ra, theo sang ché nay, cach biéu dién “it nh4t mot trong sd A hoic
B” hodc “{t nhit mot trong s6 A va/hodc B” ¢6 thé dugce dién dich giéng nhu “it nhat
mdt trong s6 A va B”.

Ngoai ra, trong sang ché nay, “it nhét mét trong sd A, B va C” nghia 12 “chi A”,
“chi B, “chi C”, hodc “su két hop bat ky cia A, B va C”. Ciing nhu vay, “it nhat mot
trong s6 A, B hodc C” hodc “it nhit mot trong s6 A, B va/hoac C” ¢ thé co nghia l1a
“it nhat mot trong s6 A, BvaC”.

Ngoai ra, cac ddu ngozc don dugc st dung trong sang ché nay c6 thé nghia 1a
“vidu”. Cu thé 14, khi “viéc du doan (ndi du doan)” dugc chi bao, thi “ndi du doan”
c6 thé duogc dé xuét nhu vi du cta “du doan”. Néi cach khac, “du doan” trong séng
ché nay co thé khong dugc gidi han & “ndi du doan”, va “ndi du doan” co thé duoc
dé xuét nhu vi du cia “du doan”. Ciing nhu vay, tham chi khi “viéc du doén (ndi du
doén)” dugc thé hién, thi “noi du doan” c6 thé dugc dé xuat nhu vi du ciia “dyu doan”.

Trong sang ché nay, cac dic diém k§ thuat ma duoc mo ta riéng 1é trong pham
vi mot hinh v& c6 thé duoc thuc hién riéng 1& hodc co thé duoc thuc hién cung luc.

Céac hinh v& sau day duoc tao ra dé giai thich vi du cu thé cua sang ché. Bé6i vi
cac tén cia cac thiét bi cu thé duoc mé ta trong cac hinh vé& hoic céc tén cia céc tin
hiéu/thong di¢p/truong cu thé duoc biéu thi theo cach vi du, nén cac dic diém k¥
thuét cua sang ché nay khong dugc gidi han ¢ cac tén cu thé duoc str dung trong cac
hinh v& sau day.

Fig.2 1a gian dd so lugc minh hoa cdu hinh cta thiét bi ma héa video/anh ma
phuong an (cc phuong an) cia sang ché nay c6 thé duoc 4p dung véi. Dudi day, thiét
bi ma héa video c6 thé bao gdm thiét bi ma hoa anh.

Tham chiéu dén Fig.2, thiét bi ma héa 200 bao gdm bd phan viing anh 210, bd

du doén 220, bd x1r ly phén du 230, va bd ma hoa entropy 240, bo cong 250, bo loc
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260, va bo nhé 270. Bo du doén 220 c6 thé bao gom b lién dy doén 221 va bd ndi
du doan 222. Bo xir Iy phan du 230 c6 thé bao gdm b bién dbi 232, bd lwgng tir héa
233, bd giai lugng tir hoa 234, va bd bién ddi nguoce 235. B xit Iy phan du 230 ¢
thé con bao gé)m bd trir 231. Bo cong 250 co thé duoc goi la bd tai dung hoac bo tao
ra khéi duoc tai dung. BO phan ving anh 210, bd du doan 220, b xit 1y phan du 230,
bo ma héa entropy 240, bd cong 250, va bd loc 260 co thé duge tao cAu hinh béi it
nhat mot thanh phan phin cimg (vi du, bd chip bd ma héa hodc bd xir 1y) theo phwong
4n. Ngoai ra, bd nhd 270 c6 thé bao gdm bd dém hinh anh dugc giai ma (DPB) hodc
¢6 thé duoc tao cAu hinh bang phwong tién luu trir s6. Thanh phan phan cting c6 thé
con bao gdbm bd nhd 270 nhur thanh phan bén trong/bén ngoai.

B6 phan ving anh 210 ¢6 thé phan viing dnh dau vao (hoic hinh anh hoic khung)
dwoc nhép vao thiét bi ma hoa 200 vao trong mot hoic nhiéu bd xir 1y. Vi du, bo xtr
Iy c6 thé dugc goi 1a don vi 14p ma (Coding unit, CU). Trong trudng hop nay, don vi
1ap ma c6 thé dugc phan ving theo cach dé quy theo c4u tric cdy t phan nhi phan
tam phan (Quad-tree binary-tree ternary-tree, QITBTTT) tir don vi cdy 1ap ma (Coding
tree unit, CTU) hodc don vi 1ap ma 16n nhét (Largest coding unit, LCU). Vi dy, mot
don vi lap ma c6 thé dugc phan ving thanh nhiéu don vi 14p ma c6 d6 sau sau hon
dua trén cAu tric cdy tir phén, cAu triic cy nhi phan, va/hodc cu tric tam phan. Trong
truomg hop nay, vi du, ciu tric cdy tir phan c6 thé duge dp dung dAu tién va céu trac
cdy nhi phan va/hodc cAu tric tam phan c6 thé duogc 4p dung sau. Thay vao do, chu
tric cdy nhi phan c6 thé duoc ap dung trude. Thu tuc 1p ma theo sang ché c6 thé
duogc thue hién dva trén don vi lap ma cubi cing ma khong duoc phan ving tiép nira.
Trong truong hop nay, don vi lap ma Ién nhét c6 thé dugc ding lam don vi lap ma
cudi cung dua trén hi¢u qua 1ap ma theo cac ddc tinh cua dnh, hodc néu can thiét, don
vi lap ma co thé duoc chia theo cach dé quy thanh cac don vi 1ap ma c6 chiéu sau sau

hon, va don vi 1ap ma c6 kich thudce toi vu c6 the duge dung lam don vi 14p ma cudi
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cung. O day, thu tuc lap ma co thé bao gé)m thd tuc du doan, bién doi, va tai dung,
ma sé& dugc mo ta sau. Theo vi du khac, bd xtt Iy ¢6 thé con bao gdm don vi du doan
(Prediction unit, PU) hodc don vi bién d6i (Transform Unit, TU). Trong trudng hop
nay, don vi dg doan va don vi bién dbi c6 thé duoc chia hodc phén vung tir don vi lap
mi cubi cung duoc dé cap dén & trén. Pon vi du doan c6 thé 1a don vi cia viée du
do4n mAu, va don vi bién ddi c6 thé 1a don vi d din xuit hé s6 bién ddi va/hodc don
vi dé din xuét tin higu du tir hé s6 bién déi.

Pon vi c6 thé duge sir dung theo kiéu thay thé cho nhau theo nghia nhu 14 khéi
hodc khu vire trong mot sd trudng hop. Trong treong hop chung, khéi MxN c¢6 thé
bidu dién tap cac mau hodc cac hé sb bién d6i bao gdm M c6t va N hang. MAu néi
chung 12 ¢6 thé biéu din diém 4nh hodc gié tri ciia diém anh, c6 thé biéu dién chi
diém anh/gia tri diém anh cta thanh phan do chéi hodc biéu dién chi diém anh/gid tri
diém anh cta thanh phan sic d6. MAu c6 thé duoc sir dung nhu thut ngit twong ing
v6i mot hinh anh (hoac anh) cho diém anh hoac pel.

Trong thiét bi ma héa 200, tin hiéu du doan (khdi dugc du doan, mang mau dy
doan) dugc xuit ra tir bo lién du doan 221 hodc bd ndi du doan 222 duge trix tir tin
hiéu anh dau vao (khdi gbc, mang miu gbc) @ tao ra khdi du tin hiéu phén du, mang
mAu phan du), va tin hidu phan du dugc tao ra dugc truyén dén bo bién do6i 232. Trong
truong hop nay, nhu duge thé hién, don vi dé trir tin hidu dy doan (khdi duoce du dodn,
méang mAu dy doan) tir tin hiéu anh dau vao (khdi gbe, mang mau gbe) trong bo ma
hoéa 200 c6 thé duge goi 1 b trir 231. Bo du doan c6 thé thuc hién viée du dodn trén
khéi can duge xit Iy (& dudi dy, dugc d& cap dén nhu 1a khéi hién tai) va tao ra khbi
dugc du doan bao gf”)m cac mau du doan cho khdi hién tai. BO du doan c6 thé xac
dinh liéu viéc ndi du doan hay lién du doan dugc &p dung trén co s¢ khdi hién tai hay
CU. Nhu dugc mo ta sau trong phén md ta vé mdi ché d6 du doan, bd du doan ¢ thé

tao ra thong tin khac nhau li€én quan dén du doan, nhu thong tin ché d6 du doan, va
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truyén thong tin dugc tao ra dén bd ma hoa entropy 240. Thong tin vé viéc du doan
c6 thé dwgc ma héa trong bd ma hoa entropy 240 va duge xuét ra dudi dang ludng
bit.

Bo 1n6i du doan 222 c6 thé du doan khéi hién tai bang cach tham chiéu dén cac
mau trong hinh anh hién tai. Cac mau dugc tham chiéu c6 thé duoc dat trong vung
1an can cua khoi hién tai hodc c6 thé dat tach ra theo ché do du doan. Trong viéc ndi
du doan, cac ché do du doan c6 thé bao gdbm nhiéu ché d6 khong c6 hudng va nhiéu
ché do c6 hudng. Cac ché do khong hudng c6 thé bao gom, vi du, ché do DC va ché
do phéng. Ché do co hudéng c6 thé bao gém, vi du, 33 ché d6 du doan c6 huéng hoac
65 ché do du doan c6 hudng theo cip do chi tiét ciia huéng du doan. Tuy nhién, diéu
nay chi don thudn 12 vi du, nhiéu hodc it ché d6 du doan c6 hudéng hon cé thé duoc
sir dung phu thudc vao viée cai dat. Bo ndi du doan 222 c¢6 thé xac dinh ché do du
doén duogc ap dung cho khdi hién tai béng cach str dung ché d6 du doan dugc ap dung
cho khdi lan can.

Bo lién du doan 221 ¢6 thé dan xuét khéi duge du doan cho khdi hién tai dya
trén khdi tham chiéu (mang mAu tham chiéu) duoc dic ta bang vecto chuyén dong
trén hinh anh tham chiéu. O day, dé lam giam luong thong tin chuyén dong duoc
truyén trong ché do lién du doan, thong tin chuyén dong c6 thé duoc du doan trong
cac don vi la cac khdi, cac khéi con, hodc cac mau dua trén su tuong quan cta thong
tin chuyén dong giita khbi 14n c4n va khéi hién tai. Thong tin chuyén dong c6 thé bao
gbm vecto chuyén dong va chi sb hinh anh tham chiéu. Thong tin chuyén dong c6 thé
con bao gém thong tin hudng lién du doan (du doan L0, du doén L1, song du doan,
v.v.). Trong trudmg hop lién du doan, khéi 14n c4n c6 thé bao gdbm khdi 1an can khong
gian ¢6 mit trong hinh anh hién tai va khdi 1an c4n thoi gian c6 mat trong hinh anh
tham chiéu. Hinh 4nh tham chiéu chira khéi tham chiéu va hinh anh tham chiéu bao

gom khoi 14n cén theo thoi gian ¢6 thé 1a giong nhau hodc khac nhau. Khéi 1an cén
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thoi gian co thé duoc goi la khdi tham chiéu duoc sép xép vao mot chd, CU duoc dat
cung vi tri (Co-located CU, colCU), va twong tw, va hinh anh tham chiéu bao gbm
khéi 1an cén thoi gian c6 thé dugc goi 1a hinh 4nh dwgc sip xép vao mot chd
(Collocated picture, colPic). Vi du, bd lién du doan 221 ¢6 thé tao cAu hinh danh sach
ng vién thong tin chuyén dong dwa trén cac khéi 1an can va tao ra thong tin chi bdo
g vién nao dugc sir dung dé din xuit vecto chuyén dong va/hodc chi s6 hinh anh
tham chiéu ctia khdi hién tai. Viéc lién du doéan c6 thé dugc thuc hién dua trén cac
ché do du doan khéac nhau. Vi duy, trong truong hop ché do bé cocva ché d6 hop nhét,
b lién du doan 221 c6 thé sir dung thong tin chuyén dong ctia khdi 1an can nhu thong
tin chuyén dong ciia khéi hién tai. Trong ché do bo coc, khong gibng ché do hop nhat,
tin hiéu phan du c¢6 thé khong duge truyén. Trong trudng hop cua ché do du doan
vecto chuyén dong (Motion vector prediction, MVP), vecto chuyén dong ciia khdi
14n c4n ¢6 thé duge sir dung 1am bd du doan vecto chuyén dong va vecto chuyén dong
ctia khéi hién tai c¢6 thé duoc chi thi bing cach bao hiéu su chénh léch vecto chuyén
dong.

Bo6 du doan 220 c6 thé tao ra tin hiéu du doan dua trén cac phuong phap du
doéan khéc nhau dugc mé ta bén dudi. Vi du, bd du doan co thé khong chi &p dung
viéc ndi du doan hoic viée lién du doan dé du doan mét khbi ma con c6 thé dong thoi
ap dung ca viéc nodi du doan va viéc lién du doan. Piéu nay c6 thé duge goi 14 lién du
doan va ndi du doan két hop (Combined inter and intra prediction, CIIP). Ngoai ra,
b0 du dodn c6 thé duge dua trén ché d6 ndi du doan sao chép khoi (intra block copy,
IBC) hoic ché d6 bang mau dé dy doan khéi. Ché d6 dy doan IBC hoic ché d6 bang
mau (palette) co thé dugc str dung cho viéc 1dp ma anh/video ndi dung cia trd choi
hodc dang tuong tu, vi dy, 14p ma ndi dung man (Screen content coding, SCC). vé
co ban, IBC thuc hién viéc du doan trong hinh &nh hién tai nhung c6 thé duogc thuc

hién twong ty cho viée lién du doan trong d6 khéi tham chiéu duoc dan xuét trong
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hinh anh hién tai. Trc 13, IBC c6 thé st dung it nhat mot trong cac k¥ thuat lién du
doan duoc mb ta trong sang ché. Ché d6 bang mau c6 thé duge xem xét nhur 14 vi du
cua viéc ndi 1ap ma hodc viéc ndi du doan. Khi ché o bang mau duogc ap dung, gia
tri mAu ndm trong hinh 4nh c6 thé duoc bo hiéu dwa trén théng tin vé bang ciia bang
mau va chi s6 bang mau.

Tin hiéu du doan dugc tao ra boi bd du doan (bao gém b0 lién du doan 221
va/hodc bd noi du doan 222) cb thé duoc st dung dé tao ra tin hiéu dugc tai dung
hodc dé tao ra tin hiéu du. B6 bién ddi 232 c6 thé tao ra cac hé sb bién dbi béng cach
ap dung k¥ thuat bién dbi cho tin hidu du. Vi dy, k§ thuat bién ddi c6 thé bao gbm it
nhét mot k¥ thuat trong s6 bién doi cosin roi rac (discrete cosine transform, DCT),
bién ddi sin roi rac (discrete sine transform, DST), bién d6i Karhunen-Loéve
(Karhunen-Lo¢ve transform, KLT), bién dbi dua trén dd thi (graph-based transform,
GBT), hoidc bién dbi phi tuyén c6 diéu kién (Conditionally non-linear transform,
CNT). O day, GBT nghia 1a viéc bién dbi thu duogc tir 6 thi khi théng tin mdi quan
hé gitra cac diém anh duoc biéu didn bing db thi. CNT dé cap dén viéc bién d6i dugc
tao ra dua trén tin hiéu du doan duogc tao ra st dung tat ca cac diém anh dugc tai dung
tir trwée. Thém vao do, quy trinh bién dbi c6 thé dwoc dp dung cho cac khdi diém anh
hinh vuéng c6 cing kich thudce hodc c6 thé duoc ap dung cho cac khéi c6 kich thuéc
thay d6i ngoai hinh vudng.

B6 lugng ti hoa 233 c6 thé lugng tir hoa cac hé sb bién doi va truyén ching t&i
bo ma hoa entropy 240 va bd ma hoa entropy 240 c6 thé ma héa tin hidu da lugng ti
hoa (thong tin v& cac hé s6 bién dbi da dugc lugng tir hda) va xult ra ludng bit. Théng
tin vé cac hé sb bién ddi da dwoc lwong tir hoa c6 thé duoc dé cap dén nhu thong tin
phin du. B lugng tir hoa 233 ¢6 thé sip xép lai cac hé sb bién ddi da duge lugng tir
hoa dang khéi thanh dang vecto méf chiéu dya trén tht tu quét hé sb va tao ra thong

tin v€ cac hé sb bién d6i da duogc lugng tir hoa dua trén cac hé so bién doi da duoc
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lugng tir hoa & dang vecto mot chidu. Thong tin vé cac hé sb bién doi c6 thé duoc tao
ra. B6 mé hoa entropy 240 c6 thé thuc hién cac phurong phap mi hoa khac nhau nhu,
vi du Golomb ham sb mii, 14p ma chidu dai bién dbi thich ing ngit canh (Context-
Adaptive Variable Length Coding, CAVLC), lap ma s6 hoc nhi phan thich ting ngit
canh (Context-Adaptive Binary Arithmetic Coding, CABAC), va dang tuwong tu. B
ma hoa entropy 240 c6 thé ma hoa thong tin can thiét cho viéc tai dung video/anh
khac vé6i cac hé sb bién ddi da dugc lugng tir hoa (vi du, cac gi tri cua cac phan tir
cu phap, v.v.) cing nhau hodc tich biét. Thong tin dugc ma hod (vi du, thong tin
video/anh duge ma hoa) c6 thé dugc truyén hodc duge luu gitt trong cac don vi 1a 16p
triru trong mang (Network Abstraction Layer, NAL) & dang ludng bit. Thong tin
video/anh c6 thé con bao gdm thong tin vé cac tip tham sb khac nhau nhu tap tham
s6 thich Ung (Adaptation parameter set, APS), tdp tham s6 hinh anh (Picture
parameter set, PPS), tdp tham s6 trinh tu (Sequence parameter set, SPS), hodc tap
tham s6 video (Video parameter set, VPS). Ngoai ra, thong tin video/anh c6 thé con
bao gdm thong tin rang budc chung. Trong sang ché nay, thong tin va/hodc cac phan
tir ¢ phap duoc truyén/duge bao hiéu tir thiét bi ma hoa dén thiét bi giai ma c6 thé
duoc bao gdm trong thong tin video/hinh anh. Théng tin video/anh c6 thé dwgc ma
héa qua tha tuc ma hoa duge mo ta & trén va dugce bao gbm trong ludng bit. Ludng
bit ¢6 thé dugc truyén qua mang hodc ¢ thé duoc lwu trong phuong tién Iuu trit sd.
Mang c6 thé bao gdm mang quang ba va/hodc mang truyén thong, va phuong tién luu
trir s6 c6 thé bao gém cac phuong tién luu trit khac nhau nhu USB, SD, CD, DVD,
Blu-ray, HDD, SSD, va dang tuong tu. B truyén (khong duoc thé hién) truyén tin
hiéu xuét ra tir b6 ma hoa entropy 240 va/hodc don vi luu trit (khong dugc thé hién)
dang luru tin hiéu c6 thé duoc bao gdm nhur thanh phin bén trong/bén ngoai ctia thiét
bi ma hoa 200, va theo cach khac, bo truyén 6 thé duge bao gém trong bd ma hoa

entropy 240.
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Céac hé sb bién ddi da duogc lugng tr hoéa duogc xuét ra tir bd lugng tir héa 233
c6 thé duoc st dung dé tao ra tin hiéu dy doan. Vi dy, tin hiéu phan du (khdi phan du
hodic cdc mAu phan du) c6 thé duge tai dung bang cach ap dung viéc giai lwong tir
hoa va bién dbi nguoc cho cac hé sb bién ddi da duoc lwong tir hoa qua bd giai lugng
tir héa 234 va bod bién dbi nguoc 235. Bo cong 250 cong tin hiéu phan du dwgc téi
dung vao tin hiéu dy doan dugc xudt ra tir bo lién du doan 221 hoidc bo ndi du doan
222 d8 tao ra tin hiéu duoc tai dung (hinh anh duoc tai dung, khbi duge tai dung,
méang miu dugc tai dung). Néu khong c¢6 phan du cho khéi can duoc xi 1y, nhu
truomg hop ma trong d6 ché do bo céc dugc ap dung, thi khéi duoc du doan c6 thé
duogc sir dung lam khéi duge tai dung. Bo cong 250 c6 thé duoc goi 1 bo tai dung
hodc bo tao ra khdi duoc tai dung. Tin hiéu duogc tai dung dugec tao ra co thé duge sir
dung cho viéc ndi du doan khéi tiép theo can dugc xtt 1y trong hinh anh hién tai va
c6 thé duoc sir dung cho vi¢c lién du doan hinh anh tiép theo qua viéc loc nhu dugc
md ta bén dudi.

Trong khi d6, phép anh xa d chéi cung véi viéc dinh ty 1€ sic do (Luma
mapping with chroma scaling, LMCS) c6 thé dugc ap dung trong sudt qua trinh ma
héa va/hodc tai dung hinh anh.

B6 loc 260 c6 thé nang cao chat lugng anh chu quan/khich quan bang cach ap
dung viéc loc cho tin hiéu dugc tai dung. Vi du, b loc 260 co thé tao ra hinh anh
dwogc tai dung dugc diéu chinh bang cach ap dung cac phuong phap loc khdc nhau
dbi vé6i hinh anh dwoc tai dung va luu trit hinh 4nh duoc tai dung duoc diéu chinh
trong bd nhé 270, cu thé, DPB cia bd nhé 270. Cac phuong phap loc khac nhau c6
thé bao gé”)m, vi du, loc khir khdi, bu tuong thich mau, bo loc vong lip twong thich,
bd loc song phuong, va dang tuong tu. B loc 260 co thé tao ra thong tin khac nhau
lién quan t6i viée loc va truyén thong tin duoc tao ra dén bo ma hoa entropy 240 nhu

s& duoc mo ta sau trong phan mé ta vé mdi phwong phap loc. Thong tin lién quan dén
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viée loc ¢6 thé dugc ma hoa bsi bd ma hoa entropy 240 va dugc xuét ra trong dang
ludng bit.

Hinh &nh dugc tai dung duoc diéu chinh ma dugc truyén dén bo nhé 270 13 ¢
thé dugc sir dung 1dm anh tham chiéu & b¢ lién du doén 221. Khi viéc lién dy dodn
dugc ap dung qua thiét bj ma hoéa, thi viéc khong khdp du doan giita thiét bi ma hoa
200 va thiét bi giai ma 300 c6 thé tranh duoc va hidu qua ma hoa c¢6 thé duge nang
cao. |

DPB ciia b nhd DPB 270 ¢6 thé Iuu hinh anh duoc tai dung duoc bién dbi dé
st dung nhu 13 hinh anh tham chiéu trong b6 lién du doan 221. B6 nhé 270 c6 thé
Iwru tri thong tin chuyén dong ctia khbi ma thong tin chuyén dong trong anh hién tai
duoc dan xuét (hodc dugc ma hoa) tir d6 va’hodc thong tin chuyén dong cua cac khéi
trong hinh anh ma da duoc tai dung. Thong tin chuyén dong dugc luu trit ¢6 thé dugc
truyén dén b lién du doan 221 va duoc sir dung nhwr 13 thong tin chuyén dong cua
khéi 1an cin khong gian hodc théng tin chuyén dong cta khéi l1an cén thoi gian. Bo
nhé 270 ¢6 thé luu trit cac mau dugce tai dung cua cac khdi dugc tai dung trong hinh
anh hién tai va co thé chuyén cac mau duoc tai dung dén bo ndi du doan 222.

Fig.3 12 so dd gian lugc minh hoa cu hinh cua thiét bi giai ma video/anh ma
phuong 4n (cac phuong an) ciia sang ché c6 thé dugc ap dung voi.

Tham chiéu dén Fig.3, thiét bi giai ma 300 c6 thé chira bd giai ma entropy 310,
bo xur ly phﬁn du 320, b du doan 330, bo cong 340, bd loc 350, va bo nhg 360. BO
du doan 330 c6 thé bao gdbm bo lién du doan 331 va bd ndi du doan 332. Bo xtr ly
phan du 320 c6 thé bao gdm bd giai lugng tir hoa 321 va bo bién d6i nguoc 322. Bo
gidi ma entropy 310, bd xr ly phén du 320, bd du doan 330, bd cdng 340, va bd loc
350 ¢6 thé duge dat ciu hinh boi thanh phan phan ctng (vi du bo chip hodc bo xir 1y
bo gidi ma) theo mdt phuwong an thuce hién. Ngoai ra, bd nhé 360 co thé bao gém bd

dém hinh anh dugc gidi ma (DPB) hodc co thé duoc tao ciu hinh béng phuong tién
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Iuu trir s6. Thanh phan phan cing c6 thé con bao gdm bd nhd 360 nhur thanh phan
bén trong/bén ngoai.

Khi ludng bit bao gbm théng tin video/anh dugce nhap vao, thi thiét bi gii ma
300 c6 thé tai dung anh tuong Gmg véi quy trinh trong d6 thong tin video/anh duoc
xir 1y trong thiét bi ma hoa cta Fig.2. Vi du, thiét bi gidi ma 300 c6 thé dan xuét cac
don vi/cac khdi dua trén thong tin lién quan dén sy phan ving khéi thu dugc tir ludng
bit. Thiét bi giai ma 300 c6 thé thuc hién viéc giai ma st dung bo xir Iy duoc ap dung
trong thiét bi ma hoa. Do d6, bd xir Iy viéc giai ma c6 thé don vi 1ap ma chang han va
don vi 1ap ma c6 thé duoc phan viing theo ciu triic cdy tir phan, cdu triic cAy nhi phan
va/hoac cAu tric cay tam phén tir don vi cay 14p ma hodc don vi 1dp ma 16n nhét. Mot
hozic nhiéu don vi bién ddi ¢6 thé duoc dan xuét tir don vi 14p ma. Tin hiéu anh duge
tai dung duoc giai ma va xuét ra qua thiét bi giai ma 300 c6 thé duoc tai tao thong
qua thiét bj tai tao.

Thiét bi giai ma 300 c6 thé thu tin hiéu ma dwoc xudt ra tir thiét bi ma hoa trén
Fig.2 duéi dang ludng bit, va tin hiéu thu duge c6 thé duoc gidi ma thong qua bo giai
ma entropy 310. Vi du, bd giai ma entropy 310 c6 thé phan tich ct phap ludng bit dé
dan xudt théng tin (vi du, thong tin video/anh) can thiét cho viéc tai dung anh (hodc
t4i dyng hinh anh). Théng tin video/anh c¢6 thé con bao gdm thong tin vé cac tap tham
s6 khac nhau nhu tap tham s thich tmg (APS), tp tham s hinh anh (PPS), tap tham
s trinh ty (SPS), hodc tap tham s6 video (VPS). Ngoai ra, thong tin video/anh c6 thé
con bao gdm thong tin rang budc chung. Thiét bi giai ma c6 thé con giai ma hinh anh
dwa trén thong tin vé tip tham sb va/hoidc thong tin rang budc chung. Thong tin duoc
béo hiéu/thu dugc va/hodc cc phin tir ca phap duge mé ta & sau trong sang ché nay
c6 thé dugc giai ma c6 thé giai ma thu tuc giai ma va thu duoc tir ludng bit. Vi du, bd
gi4i ma entropy 310 giai ma thong tin trong ludng bit dua trén phwong phéap 1ap ma

nhu 1dp ma Golomb ham s6 mii, CAVLC hodac CABAC, va xuit ra cac phén tr cu
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phép dugce yéu cAu cho viéc tai dung anh va céc gia tri dugc lugng tir hoa cua cac hé
s6 bién dbi cho phan du. Cu thé hon, phwong phap giai ma entropy CABAC c6 thé
thu ngan (bin) trong tng véi mdi phan tir ¢t phap trong ludng bit, x4c dinh mé hinh
ngit canh st dung thong tin vé phén tir ci phap muc tidu giai ma, thong tin vé khéi
muc tiéu gidi ma hodc thong tin vé ky hidu/bin duge giai ma trong pha trude, va thuc
hién viéc giai ma s hoc trén bin nay bing cach du doan xac suit xuit hién bin theo
mo hinh ngit canh dugc xac dinh, va tao ra ky hiéu twong g v&i gia tri ctia mdi phén
t ¢t phép. Trong trudong hop nay, phuong phép gidi ma entropy CABAC co thé cap
nhat mé hinh ngit canh bang cach sir dung thong tin vé ky hiéu/bin duoc giai mi cho
mo hinh ngit canh ctia ky hiéu/bin tiép theo sau khi xac dinh mo hinh ngit cinh. Thong
tin lién quan dén viéc du doan trong sb théng tin duge giai ma béi bo giai mi entropy
310 c6 thé dugc cip dén bod du doan (bd lién du doan 332 va bd ndi du doan 331), va
gia tri du ma viéc gidi ma entropy dugc thuc hién trén do6 trong bd gidi ma entropy
310, tirc 13, cac hé s6 bién dbi duoc lugng tr hoa va thong tin tham s6 lién quan, cO
thé dugc cAp vao bd xtt 1y phan du 320. Bo xir Iy phin du 320 ¢6 thé dAn xuét tin hiéu
phan du (khdi phan du, cac miu phén du, mang miu phan du). Ngoai ra, thong tin vé
viée loc trong sb thong tin dwoc gidi ma boi bd giai ma entropy 310 ¢6 thé dugc cap
dén bd loc 350. Trong khi d6, bd thu (khong dwoc thé hién) dé thu tin hiéu duoc xuat
ra tir thiét bi ma hoa c6 thé con duge tao cu hinh nhu phan tir bén trong/bén ngoai
ctia thiét bi giai ma 300, hodc bd thu c6 thé 1a thanh phan ciia bo giai ma entropy 310.
Trong khi do, thiét bi giai ma theo sang ché nay c6 thé duge dé cap dén nhu 1a thiét
bi giai ma video/anh/hinh anh, va thiét bi giai ma c6 thé duge phan loai thanh bd gidi
ma thong tin (bd giai ma théng tin video/anh/hinh anh) va bd gidi ma miu (bd giai
ma mau video/an/hinh 4nh). B giai ma théng tin ¢6 thé bao gdbm bd giai ma entropy
310, va bo giai ma mau c6 thé bao gém it nhat mot trong bd gidi lugng tr hoa 321,

b6 bién ddi nguoc 322, bo cong 340, bd loc 350, bd nhé 360, bo lién du doan 332, va
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b0 ndi du doan 331.

B giai lugng tir hoa 321 c6 thé giai lwong tir hoa cac hé s6 bién ddi dugc luong
tir héa va xudt ra cac hé sb bién d6i. Bo giai luong tir hoa 321 c6 thé sap xép lai cac
hé s bién dbi dugc lwong tir hoa dudi dang ctia loai khéi hai chidu. Trong truong hop
nay, viéc sép xép lai c6 thé duoc thuc hién dua trén tha tu quét hé sb dugc thuc hién
trong thiét bi ma héa. Bo giai lugng tir héa 321 c6 thé thuc hién viée giai lugng tir
héa trén cac hé s bién dbi duge luong tir hoa bang cach sit dung tham sb hrong tir
hoéa (vi du, thong tin kich thudce bude luong tir hoa) va thu dugc cac hé sé bién doi.

B bién d6i nguoc 322 bién ddi nguoc cac hé sb bién doi dé thu duoc tin higu
phan du (khéi phin du, mang miu phan du).

B6 du doan c6 thé thuc hién viée du doan trén khéi hién tai va tao ra khdi dugc
du doan bao gff)m cac mau du doan cho khdi hién tai. Bo du doan c6 thé xéc dinh liéu
viéc ndi du doan hodc viéc lién du doan duoc 4p dung cho khdi hién tai dua trén
thong tin vé du doan duoc xudt ra tir bd gidi ma entropy 310 hay khong va c6 thé xac
dinh ché do noi/lién dy doan cu thé.

Bo6 du doan 320 c6 thé tao ra tin hiéu du doan dua trén cac phuong phap du
doan khac nhau dugc mo ta bén dudi. Vi du, bd du doan co thé khong chi &p dung
viéc ndi du doan hodc lién du doan dé du doan mot khéi ma con co thé 4p dung dong
thoi viée ndi du doan ndi va lién dy doan. Piéu nay c¢6 thé duge goi 14 lién du doén
va ndi du doan két hop (CIIP). Ngoai ra, b du doan c6 thé duoc dua trén ché d6 noi
du doan sao chép khdi (IBC) hoic ché d6 bang mau dé du doan khbi. Ché do du doan
IBC hoic ché d6 bang mau c6 thé duoc st dung cho viéc 1ap ma anh/video ndi dung
cua tro choi hodc dang twong ty, vi du, 1dp ma ndi dung man (SCC). Vé co ban, IBC
thuce hién viéc du doan trong hinh anh hién tai nhung c6 thé dugc thuc hién tuong tu
cho viéc lién du dodn trong d6 khéi tham chiéu dugc din xuét trong hinh anh hién tai.

Tt 13, IBC c6 thé st dung it nhét mot trong cac k¥ thuat lién du doan duge mo ta
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trong sang ché. Ché o bang mau co thé dugc xem xét nhu 13 vi du cua viée ndi lap
ma hodc viéc ndi du doan. Khi ché d6 bang mau dugc ap dung, gia tri mau ndm trong
hinh anh c¢6 thé duge bao hiéu dua trén thong tin vé& bang cta bang mau va chi sd
bang mau.

B0 ndi du doan 331 c6 thé du doan khéi hién tai bing cach tham chiéu dén cac
mau trong hinh anh hién tai. Céc mau dugc tham chiéu c6 thé duoc dat trong vung
1an cAn cua khdi hién tai hodc c6 thé dat tach ra theo ché d6 du doan. Trong viéc noi
du doan, cac ché do du doan c6 thé bao g&”)m nhiéu ché do khong c6 hudng va nhiéu
ché d6 c6 hudng. Bo ndi du doan 331 co thé x4c dinh ché do du doan dugc ap dung
cho khéi hién tai béng cach st dung ché d6 du doan duoc ap dung cho khdi 1an can.

Bo lién du dodn 332 c6 thé din xuét khéi duge du doan cho khdi hién tai dua
trén khdi tham chiéu (mang mAu tham chiéu) duoc dic ta bang vecto chuyén dong
trén hinh anh tham chiéu. Trong trudng hop nay, dé 1am giam luong thong tin chuyén
dong duogc truyén trong ché do lién dy doan, thong tin chuyén dong c6 thé duogc du
doan trong céc don vi la cac khdi, cac khéi con, hodc cac mau dua trén mbi tuong
quan ctia thong tin chuyén dong giita khéi 1an can va khéi hién tai. Théng tin chuyén
dong co6 thé bao gdm vecto chuyén dong va chi s hinh anh tham chiéu. Thong tin
chuyén dong c6 thé con bao gdm thong tin huéng lién du doan (du doan L0, du doan
L1, song du doan, v.v.). Trong truong hop lién du doén, khdi 1an can c6 thé bao gém
khdi 1an can khong gian c6 mat trong hinh anh hién tai va khéi 1an cén thoi gian c6
mit trong hinh anh tham chiéu. Vi du, b lién du doan 332 c6 thé tao cau hinh danh
sach tmg vién thong tin chuyén dong dua trén cac khéi 14n cén va din xuit vecto
chuyén dong cua khdi hién tai va/hodc chi sb hinh anh tham chiéu dua trén thong tin
chon Urng vién thu dugc. Viéc lién du doan co thé dugc thuc hién dya trén cac ché do
du doan khéac nhau, va thong tin vé viéc du doan c6 thé bao gém thong tin chi béao

ch¢ d6 lién du doan cho khoi hién tai.
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B0 cong 340 co thé tao ra tin hiéu duoc tai dung (hinh dnh dugc tai dung, khéi
duoc tai dung, mang mau duoc tai dung) béng cong tin hiéu ph?ln du thu duogc vao
tin hiéu du doan (khéi duoc du doan, mang mau dugce dy doan) dugc xuét ra tir bd
du doan (bao gém bd lién du doan 332 va/hoic bod ndi du doan 331). Néu khong c6
phan du nao cho khéi can duge xir 1y, nhu khi ché d6 bé coc duge ap dung, thi khbi
duge du doan c6 thé duoc st dung nhu khdi duoc tai dung.

Bd cong 340 c6 thé dugc goi 1a b tai dung hodc bo tao khdi duoc tai dung. Tin
hiéu duogc tai dung duge tao ra co thé dugc st dung cho viéc ndi du doan khdi tiép
theo can dugc xir ly trong hinh &nh hién tai, c6 thé duoc xuit ra qua budc loc dugce
mo ta & trén, hodc ¢ thé duge sir dung cho viéc lién du doan hinh anh tiép theo.

Trong khi d6, phép anh xa dd choi cung véi viée dinh ty 1€ sic do (LMCS) ¢6
thé dugc 4p dung trong quy trinh giai ma anh.

B6 loc 350 c6 thé nang cao chit lvong anh chi quan/khach quan bang cach ap
dung viéc loc cho tin hi€u duogc tai dung. Vi duy, bo loc 350 c6 thé tao ra hinh anh
duoc tai dung dugc diéu chinh bang cach ap dung cac phuong phap loc khic nhau
d6i voi hinh anh duogc tai dyng va luu trit hinh anh dwogc tai dung duoc didu chinh
trong bd nhé 360, cu thé, DPB cua bd nhé 360. Cac phuong phap loc khac nhau c6
thé bao gém, vi du, loc khir khéi, bu twong thich mau, bod loc vong lap twong thich,
bd loc song phuong, va dang tuong tu.

Hinh anh duoc tai dung (dwoc didu chinh) duge luu trit trong DPB ciia bd nhé
360 c6 thé dugc st dung nhu hinh &nh tham chiéu trong bd lién dy doan 332. BO nhé
360 c6 thé luu trit thong tin chuyén dong cua khéi ma thoéng tin chuyén dong trong
hinh &nh hién tai dugc dan xuét (hoac dugc giai ma) tir d6 va’hodc thong tin chuyén
dong ctia cac khdi trong hinh anh ma da dugc tai dung. Thong tin chuyén dong duoc
I trir ¢6 thé duoc truyén dén b lién du doan 260 dé duoc st dung nhu thong tin

chuyén dong ctia khdi 14n cin khong gian hodc thong tin chuyén dong cua khéi 1an
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can thoi gian. BO nhd 360 co thé luu trir cac mau dugc tai dung ctia cac khéi duoc tai
dung trong hinh anh hién tai va chuyén cac mau duge tai dung dén bd ndi du doan
331.

Trong sang ché nay, cac phuwong 4n duoc md ta trong bd loc 260, bd lién du
doan 221, va bd ndi du doan 222 ciia thiét bi ma hoa 200 c6 thé 1a giéng nhu hoic
dwoc 4p dung lan lugt dé twong Gmg véi bd loc 350, bd lién dy doan 332, va bd ndi
du doan 331 cia thiét bi giai ma 300. Nguyén tic twong tu ¢6 thé ciing ap dung véi
don vi 332 va bd ndi du doan 331.

Trong sang ché nay, it nhit mot trong viée luong tir hoa/lugng tir hoa nguogc
va/hodc bién ddi/bién d6i nguoc c6 thé duoc lwge bo. Khi viée luong tir hda/luwong tix
hoa nguoc duoc luge bo, thi cac hé s bién ddi duge lugng tir hoa co thé duoc goi 1a
céc hé s6 bién ddi. Khi viéc bién d6i/bién ddi nguoc duoc luge bo, thi cac hé sb bién
dbi c6 thé duoc goi la cac hé sb hoidic cac hé sb du, hodc c6 thé van duogc goi 1a céc
hé s6 bién dbi cho su déng nhét vé dién dat.

Trong sang ché nay, hé s6 bién ddi dugc luong tir héa va hé s bién doi co thé
dugc dé cap dén 1an luot nhu hé s6 bién ddi va hé sd dugc dinh ty 1&. Trong truong
hop nay, thong tin phan du c6 thé bao gdbm thong tin vé hé s6 (cac hé s6) bién ddi, va
thong tin vé& hé sd (cac hé s6) bién ddi co thé duoc bao hiéu qua ci phéap 14p ma phan
du. Céc hé sb bién ddi c6 thé duge dan xuit dua trén thong tin phan du (hoic théng
tin v& hé s (cac hé sb) bién ddi), va cac hé sd bién ddi duge dinh ty 18 co6 thé duge
dan xuét bang cach bién ddi nguoc (dinh ty 18) trén cac hé sé bién ddi. Cac mau phan
du c6 thé duge din xuét dua trén viéc bién doi nguoc (bién déi) trén céac hé sd bién
ddi duoc dinh ty 16. Piéu nay c6 thé ciing dugc dp dung/dugc thé hién trong cac phan
khac ctia sang ché nay.

Nhu duge mo ta ¢ trén, trong viée thuc hién viéc ma hoa video, viéc du doan

dugc thyce hién d€ nang cao hiéu suat nén. Thong qua viéc nay, khoi duge du doan
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bao gém cac mau dyua doan cho khdi hién tai nhu khdi can dugc 1ap ma (tuc la khoi
muc tiéu lap ma) co thé dugc tao ra. O day, khdi duoc du doan bao gém cac mau du
doan trong mién khong gian (hoic mién didm anh). Khéi dugc du doan dugc dan xuét
theo cich giéng nhu trong thiét bi ma hoa va thiét bi giai ma, va thiét bi ma hoa c6
thé bAo hiéu thong tin (thong tin phdn dw) v& phin du gitta khbi gde va khoi dugc du
doan chtr khong phai gia tri miu gbc cua khdi gbc dén thiét bi giai ma, nho do6 ting
hiéu qua 14p ma anh. Thiét b giai ma c6 thé din xuét khéi phan dw bao gdm cac mau
phﬁn du duva vao thong tin phf?m du, cOng khoi phén du va khéi duge du doan dé tao
ra cac khdi duoc tai dung bao gi")m cac miu duoc tai dung, va tao ra hinh anh duoc
tai dung bao gdm cac khéi duoc tai dung.

Thong tin phan du ¢6 thé duoc tao ra qua thi tuc bién ddi va luong tir héa. Vi
du, thiét bi ma hoa c6 thé din xuat khéi phan du gitra khdi gbe va khoi dugce du doan,
thwc hién thi tuc bién ddi trén cac mau phan du (mang mau phan du) dugc bao g6m
trong khéi ph??m du dé din xuét cac hé sb bién d6i, thuc hién thu tuc lwgng tir héa trén
cac hé sé bién ddi dé din xuét cac hé sb bién ddi dugc lugng tir hoa, va bao hicu
thong tin phin du lién quan dén thiét bi giai m3 (théng qua ludng bit). O day, thong
tin phan du ¢6 thé bao gdm thong tin gié tri cta cac hé s6 bién ddi duge lugng tir hoa,
thong tin vi tri, k§ thudt bién dbi, nhan bién dbi, tham s6 luong tir hoa, va dang tuong
tur. Thidt bi giai ma c6 thé thyc hién thi tuc giai lugng t héa/bién doi ngugc dua vao
théng tin phan du va din xuit cac mAu phan du (hodc cac khéi phan du). Thiét bi giai
ma c6 thé tao ra anh duoc tai dung dua trén khéi duoc du doan va khdi phﬁn du.
Ngoai ra, ddi vé6i su tham chiéu cho viéc lién du doan anh sau do, thi thiét bi ma hoa
cling c6 thé giai luong t/bién d6i ngugc cac hé sé bién dbi duoc luong tir hoa dé
trich xut khoi phﬁn du va tao ra anh duoc tai dung dua trén do.

Viéc noi du doén c6 thé dé cap dén viéc du doan ma tao ra céc mau du doan cho

khdi hién tai dua trén cac mau tham chi€u trong hinh anh ma khoi hién tai thugc vé
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(6 dudi day dugce dé cap dén nhu hinh anh hién tai). Khi viéc ndi du doan dugc ap
dung cho khoi hién tai, thi cac mAu tham chiéu 14n can can duoc str dung cho viéc ndi
du doan cua khoi hién tai c6 thé duoc dan xuét. Cc mau tham chiéu 1an can cta khéi
hién tai c6 thé bao gdm mAu gan k& v6i bién trai ciia khoi hién tai c6 kich thude 1a
nWxnH va téng ciia cAc mau 2xnH gén ké phia duéi cing-bén trai cia khéi hién tai,
mAu gin ké véi bién phia trén cung cia khéi hién tai va tong cdc mau 2xnW gan ké
v6i phia trén cung-bén phai, va mot mAau gan k& v6i phia trén cing-bén trai ciia khdi
hién tai. Thay vao do, cac mAu tham chiéu 14n cin cua khoi hién tai c6 thé bao gém
nhidu ot ciia che mAu 14n can phia trén cling va nhiéu hang ciia cac mau tham chiéu
bén trai. Ngoai ra, cac mau tham chiéu l4an can cua khéi hién tai c6 thé bao gdm tong
ctia cac mAu nH gan ké vé6i bién bén phéi cia khdi hién tai c6 kich thuée nWxnH,
tbng ctia cac mau nW gén ké véi bién phia dudi cing cia khéi hién tai, va mau gin
ké phia duéi cung-bén phai ctia khéi hién tai.

Tuy nhién, mot s6 mAu tham chiéu 14n cén trong cic mau tham chiéu 14n can
ctia khéi hién tai van chua dugc giai ma hodc c6 thé khong san c6. Trong trudng hop
nay, by giai ma co thé tai cAu tric cac mAu tham chiéu 14n can can dugc st dung cho
viéc du doan, bang cach thay thé cac mAu khong sin c6 bang cic mau san c6. Thay
vao d6, cac mAu tham chiéu l4an cn can dugc st dung cho viéc du doan c6 dugc tao
cAu hinh thong qua viéc ndi suy cac mAu san co.

Khi cac mAu tham chiéu 1an can duge dan xuét, thi (i) mau du doén c6 thé dugc
dAn xuét dua trén viéc tinh trung binh hodc ndi suy cac mAu tham chiéu 14n can cia
khéi hién tai, hodc (i) miu du dodn c6 thé duoc din xuét dya trén mau tham chiéu
tdn tai trong huéng (du doan) cu thé dbi v6i mAu du doan trong sé cac mau tham
chiéu 1an c4n cia khdi hién tai. Truong hop (i) c6 thé duge goi 1a ché do khong c6
hudéng hodc ché @6 khong c6 goc, va trudng hop (ii) co thé duoc goi 1a ché do co

hudng hodc ché do co goc.
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Ngoai ra, mau du doan co thé duoc tao ra thong qua viéc ndi suy mAu 1an cin
thtr nhat dugc dit theo huéng du doan cia ché d6 ndi du doan cia khdi hién tai, dua
trén mau du do4n cia khdi hién tai, vd mau 1an can tht hai dugc dat theo hudng
ngugc voi huéng dy doan, trong s6 cac mau tham chiéu l4n can. Truong hop duoc
mo ta néu trén co thé duoc dé cap dén nhu ndi du doan ndi suy tuyén tinh (linear
interpolation intra prediction, LIP). Ngoai ra, cac mau du dodn sdc do co thé duoc tao
ra dya trén cac mau do choi sit dung mé hinh tuyén tinh (linear model, LM). Truong
hop nay c6 thé duoc goi 1a ché d6 LM hodc ché 6 LM thanh phén sic do (chroma
component LM mode, CCLM).

Ngoai ra, mau dy doan thoi gian clia khdi hién tai duoc dan xuét dya trén céac
mau tham chiéu 1an can duoc loc, va mau du doan clia khdi hién tai co thé cling dugc
dan xuét bang cach cong theo trong s6 mau dy doan thoi gian va it nhit mot mau
tham chiéu duogc dan xuét theo ché d6 ndi du doan trong s6 cac mAu tham chiéu lan
can hién co, tic 1a, cac mau tham chiéu 1an cin chua dugc loc. Trudng hgp dugc mod
ta néu trén c6 thé duoc dé cap dén nhu viéc ndi du doan phu thudc vao vi tri (position
dependent intra prediction, PDPC).

Ngoai ra, duong mau tham chiéu c6 d6 chinh x4c du dodn cao nhit trong sd
nhiéu duong mau tham chiéu ctia khéi hién tai duge chon, va mau du doan duoc dan
xuét str dung mau tham chiéu dugc dit theo hudng du doan trong dudng dugc chon.
Trong trudng hop nay, viéc ma héa ndi du doan co thé dugc thuc hién bang cach chi
bao (bao hi¢u) duong mau tham chiéu duoc st dung dén thiét bi giai ma. Truong hop
dugc mo ta & trén co thé duoc dé cap dén nhu viée nodi du doan nhiéu duong tham
chiéu hodc ndi du doan dua trén MRL.

Ngoai ra, khdi hién tai duge chia thanh cac phin ving con thiang hodc ngang va
viéc ndi du doan dugc thuc hién dua trén ché do ndi du doan giéng nhau, nhung céc

mau tham chiéu 14n can c6 thé duge dan xuat va duge sir dung trong céac don vi la cac
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phan vung con. Ttrc 1a, trong trudong hop nay, ché do ndi du doéan cho khdi hién tai
dugc ap dung ngang bang cho cac phan ving con, nhung hiéu suit noi dy doan c6
thé duoc nang cao trong mot s6 trudong hop bang cach dan xuét va sir dung cac mau
tham chiéu 1an c4n trong cac don vi 1a cac phan vung con. Phwong phéap dy doén nay
6 thé duoc goi 1a ndi dy doan dya trén céc ndi phan vung con (intra sub-partition,
ISP).

Cac phuong phap noi du doan duge mo ta néu trén co thé dugc goi 1a céc loai
ndi dur dodn cin duge phan biét v6i ché do nodi du doan. Cac loai ni dy doan c6 thé
duoc dé cap dén béng céac thuat ngit khac nhau nhu k¥ thuét ndi du doan hodc cac ché
d0 noi du doan bd sung. Vi dy, cac loai ndi dy doan (hodc cac ché d6 ndi du doan bd
sung, v.v.) ¢ thé bao gém it nhat mot trong s6 LIP, PDPC, MRL, va ISP duoc dé cap
dén & trén. Phuong phép nodi du doan chung ngoai trir loai ndi dy doan cu thé nhu
LIP, PDPC, MRL, va ISP ¢6 thé dugc d& cap dén nhu loai ndi du doan thong thudng.
Loai ndi du doan thong thudng co thé duogc 4p dung chung khi loai ni du doan cu
thé & trén khong dugc ap dung, va viéc du doan co thé duoc thuc hién dua trén ché
dod noi du doan dugc md ta & trén. Trong khi do, néu can thiét, viéc loc sau xir Iy c6
thé dwoc thuc hién trén mAu dyu doan dugc din xuat.

Cu thé, quy trinh ndi du doan c6 thé bao gdm bude xac dinh ché do/loai ndi du
doén, budc dan xuét cac miu tham chiéu 1an can va bude din xuat miu dyu doan dua
trén ché do/loai ndi du dodn. Ngoai ra, néu can thiét, budce sau loc c¢6 thé duge thuc
hién trén miu du doan dwoc din xut.

Khi viéc ndi du doan dugc ap dung, ché d6 ndi du doan duoc ap dung cho khdi
hién tai co thé duoc x4c dinh st dung ché d6 nodi du doan cta khdi 1an can. Vi du,
thiét bi giai ma co6 thé chon mdt trong cac Gmg vién ché do c6 thé xay ra nhat (most
probable mode, MPM) trong danh sach MPM dugc din xut dya trén cac ché do ting

vién bo sung va ché do ndi du doan cua khoi 1an cén (vi dy, khoi 1an cén bén trai
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va/hodc phia trén cung) cua khdi hién tai, hodc chon mot trong cac ché d6 ndi du doan
con lai khong dugc bao gdbm trong céc Gng vién MPM (va ché d6 phing) dua trén
thong tin ché d6 nodi du doan con lai. Danh sach MPM c6 thé dugc tao cAu hinh dé
bao gom hoic khdng bao gdm ché d6 phang nhu tmg vién. Vi dy, khi danh sich MPM
bao gdm ché do phang nhu Gmg vién, thi danh ssch MPM c6 thé c6 6 tng vién, va khi
danh sach MPM khéng bao gém ché d6 phing nhu tmg vién, thi danh saich MPM c6
thé c6 5 ung vién. Khi danh sach MPM khéng bao gbm ché do phang nhu (g vién,
cd khong phang (vi du, intra_luma_not_planar_flag) biéu dién ché do noi du doan
ctia khéi hién tai khong 1a ché do phing c6 thé dugc béo hiéu. Vi du, cd MPM c6 thé
duoc bao hiéu trude, va chi s6 MPM va ¢ khong phing c6 thé duoc bao hiéu khi gia
tri ciia ¢ MPM 12 1. Ciing nhur vAy, chi s6 MPM ¢6 thé dugc béo higu khi gié tri cia
& khong phang 1a 1. O day, thuc té 1a danh séch MPM duoc tao cdu hinh dé khong
bao gdbm ché do phang nhu Gng vién 1a & chd ché do phing luén duge xem xét nhu
MPM chit khong phai 12 ché d6 phang khong 1a MPM, do do, co (khong phai co
phing) duoc bdo hiéu diu tién dé kiém tra liéu d6 1a ché do phing hay khong.

Vi du, liéu ché d6 noi du doan dugc ap dung khdi hién tai hay khong 1a trong
s6 cac ng vién MPM (va ché d6 phing) hodc cac ché do con lai c6 thé duge chi béo
dua trén ¢ MPM (vi dy, intra_luma_mpm_flag). Co6 MPM c¢6 gid trila 1 c6 thé chi
bao 14 ché dd noi du doan cho khéi hién tai 1a trong pham vi céc ing vién MPM (va
ché do phéng), va ¢ MPM c¢6 gid tri 1la 0 co thé chi bdo 1a ché d6 noi du doan cho
khéi hién tai khong 1 trong pham vi cac img vién MPM (va ché do phang). Co khong
phang (vi du, intra_luma_not_planar_flag) c6 gid tri 1a 0 c6 thé chi bao 1a ché do noi
du doan cho khéi hién tai 12 ché do phang, va c& khong phang c6 gia tri 1a 1 ¢6 thé
chi béo ché do ndi du doan cho khéi hién tai khong la ché do phing. Chi s6 MPM c6
thé dugc bao hidu dudi dang 14 phan tir ¢t phdp mpm_idx hoac intra_luma_mpm_idx,

va thong tin ché d6 noi dy doan con lai c6 thé dugc bao hiéu dudi dang 1a phan tir cl
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phap rem intra luma_pred_mode hoac intra_luma_mpm_remainder. Vi dy, thong tin
ché d6 noi du doan con lai c6 thé chi bao mot trong céc ché do ndi du doan con lai
khong dugc bao gbm trong cac tmg vién MPM (va ché d6 phang) trong s tht ca cac
ché do noi du doan bing cach danh chi sb theo tht tu 1a s6 ché do dy doan. Ché do
noi du dodn 6 thé 12 ché do noi dy doan cho thanh phan (mau) do choéi. O dudi day,
thong tin ché d6 ndi du doan co thé bao gém it nhit mot trong s6 co MPM (vi du,
intra luma mpm_flag), co khong phang (vi dy, intra_luma_not_planar_flag), chi s6
MPM (vi du mpm_idx hodc intra_luma mpm_idx), hodc thong tin ché do noi du doan
con lai (rem_intra luma luma mpm_mode hodc intra_luma mpminder. Trong sang
ché nay, danh sdch MPM c¢6 thé dugc dé cap dén bang cac thuat ngir khac nhau nhur
danh sach tmg vién MPM va candModeList. Khi MIP dugc ap dung cho khéi hién
tai, c@ MPM riéng biét (vi dy, intra_mip_mpm_flag) cho MIP, chi s6 MPM (vi du,
intra mip_mpm idx), va thong tin ché dd ndéi dy doan con lai (vi du,
intra_ mip_mpm_remainder) co thé duogc bao hiéu, va co khong phing c6 thé khong
duogc bao,

No6i cach khéac, nhin chung, khi viéc phan vung khdi cho anh duoc thyc hién, thi
khéi hién tai can duge 1ap ma va khoi 1an cén c6 cac dic tinh anh twong tu. Do d6, c6
x4c suit cao 1a khéi hién tai va khdi 1an can co ché do ndi du doan giéng hoac tuong
tr nhau. Theo d6, b m héa ¢6 thé sir dung ché do ndi du doan ciia khi lan can dé
ma hoa ché d6 ndi du doan cta khdi hién tai.

V1 du, thiét bi giai ma/thiét bi ma héa xdy dung danh séch cac ché do c6 thé xay
ra nhit (MPM) cho khéi hién tai. Danh sach MPM c6 thé dugc dé cap dén nhu danh
sach tmg vién MPM. O day, MPM c6 thé dé cap dén cac ché do dugc sir dung dé nang
cao hiéu qua 14p ma cé sy xem xé€t dén su tuong tu giita khéi hién tai va cac khéi 1an
can trong khi 1ap ma ché d6 ndi du doan. Nhu duge mé ta ¢ trén, danh sach MPM ¢6

thé duoc xay dung dé bao gdm ché do phang, hoic ¢6 thé dugc xay dung dé loai trir
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ché do phing. Vi dy, khi danh séch MPM bao gdm ché do phang, thi s6 lugng tng
vién trong danh sach MPM c¢6 thé 1a sau. Va, khi danh sich MPM khong bao gbm
ché do phang, thi s6 img vién trong danh sach MPM c¢6 thé 1a 5.

B6 ma hoa/bd giai ma co thé xay dung danh sach MPM bao gbém niam hoic sau
MPM.

pé dung danh saich MPM, ba loai ché 6, nhu cac nodi ché dd mic dinh, cac noi
ché d6 1an cén, va cic noi ché d6 dugc dan Xuét, co thé duoc xem xét.

D6i voi cac ndi ché @0 1an can, thi hai khdi 1an cén, tic 13, khdi 1an can bén trai
va khéi 1an can phia trén cung, c6 thé dugc xem xét.

Nhu duge md ta & trén, néu danh sich MPM dugc xdy dung d& khong bao gdm
ché do phing, thi ché do phing c6 thé dugc loai trir khéi danh sach, va s6 tmg vién
ciia danh sach MPM c6 thé duoc thiét dat 1a nam.

Thém nita, ché d6 khong huéng (hodc ché d6 khong goc) trong s6 cac ché do
ndi du doan co thé bao gé)m ché do DC dya trén muc trung binh cta cac mau tham
chiéu 14n can cta khdi hién tai hodc ché do phéng dua vao ndi suy.

Trong khi d6, khi viéc lién dy doan dugc 4p dung, thi bo du doan cua thiét bi
ma hoéa/thiét bi giai ma co thé dan xuit cac miu du doan béng cach thuc hién viéc
lién du doan trong céac don vi la cac khéi. Viéc lién du doan c6 thé duge ap dung khi
thue hién viéc du dodn trén khéi hién tai. Téc 13, bd dw doan (cu thé hon, b lién du
doan) cua thiét bi ma héa/giai ma co thé dan xuét cac miu du doan bang cach thyc
hién viéc lién du doan trong céc don vi 12 khéi. Viéc lién du dodn c6 thé biéu dién
viéc du doén duoc din xuit bang phuong phap phu thude vao cac phan tir dit lidu (vi
du, céc gia tri mau hogc thong tin chuyén dong) cia hinh &nh (cac hinh anh) ngoai
hinh anh hién tai. Khi viéc lién du doan duoc ap dung cho khéi hién tai, thi khoi dugc
du doan (mang miu du doan) cho khéi hién tai c6 thé duoc din xuat dya trén khéi

tham chiéu (mang mau tham chidu) dugc dic ta bang vecto chuyén dong trén hinh
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anh tham chiéu duoc chi bao bang chi s6 hinh anh tham chiéu. Trong trudng hop nay,
dé giam luong thong tin chuyén dong duoc truyén trong ché d6 lién du doén, thong
tin chuyén dong cua khéi hién tai c6 thé dugc du doan trong cac don vi 12 khéi, khdi
con, hodc mau dua trén su tuong quan cla thong tin chuyén dong giita khéi 1an can
va khéi hién tai. Thong tin chuyén dong c6 thé bao gom vecto chuyén dong va chi 56
hinh anh tham chiéu. Thong tin chuyén dong c6 thé con bao gdm thong tin loai lién
du doan (du doan L0, du doan L1, song du doén, v.v.). Trong truong hop ép dung
viée lién du doan, khéi 1an cén c6 thé bao gbém khéi 1an can khong gian ma c6 mat
trong hinh anh hién tai va khdi 14n can thoi gian ma c6 mat trong hinh anh tham chiéu.
Hinh anh tham chiéu bao gdm khéi tham chiéu va hinh anh tham chiéu bao gdm khéi
14n cén thoi gian co thé 1a gidng nhau hodc khéc v6i nhau. Khdi 14n cén thoi gian c6
thé dugc dé cap dén nhu tén 1a khéi tham chiéu dwoc dat cung vi tri, CU dugc dat
cung vi tri (collocated CU, colCU), v.v., va hinh anh tham chiéu bao gém khdi 1an
can thoi gian co thé duoc dé cap dén nhu hinh anh duoc dit cung vi tri (collocated
picture, colPic). Vi dy, danh sach {mg vién thong tin chuyén dong c6 thé duoc tao cdu
hinh dua trén cac khéi 1an can cia khdi hién tai va co hogc thong tin chi s6 chi bao
mg vién nao dugc chon (dugce st dung) co thé duoc béo hiéu dé din xuit vecto
chuyén dong va/hodc chi s6 hinh anh tham chiéu cua khéi hién tai. Viéc lién dg doan
6 thé duoc thuc hién dua trén cac ché do dy doan khéac nhau va vi dy, trong truong
hop ciia ché do bo céc va ché do hop nhét, thong tin chuyén dong ctia khoi hién tai
c6 thé 1a gidng nhu thong tin chuyén dong ctia khdi 1an can dugc chon. Trong truong
hop ctia ché do bé coc, tin hidu phin du c6 thé khong duge truyén gidng nhu ché do
hop nhat. Trong trudng hop cia ché @ du doan vecto chuyén dong (motion vector
prediction, MVP), vecto chuyén dong cua khéi 1an can dugc chon c6 thé dugc st
dung nhu b du doan vecto chuyén dong va muc chénh 1éch vecto chuyén dong c6

thé dugc bao hiéu. Trong trudng hop nay, vecto chuyén dong ctia khdi hién tai c6 thé
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dugc din xuét bang viéc st dung tbng sb clia bd du doan vecto chuyén dong va muc
chénh Iéch vecto chuyén dong.

Thong tin chuyén dong c6 thé con bao gdm thong tin chuyén dong L0 va/hodc
thong tin chuyén dong L1 theo loai lién dy doan (du doan LO, du dodn L1, song du
doan, v.v.). Vecto chuyén dong huéng L0 ¢o thé dugc dé cap dén nhu vecto chuyén
dong L0 hodc MVLO va vecto chuyén dong huéng L1 ¢ thé duoc dé cap dén nhu
vecto chuyén dong L1 hogc MVLI. Viéc du doan dua trén vecto chuyén dong LO c6
thé dugc dé cap dén nhu du doan L0, dy doan dya trén vecto chuyén dong L1 co thé
duoc dé cap dén nhu du doan L1, va du doéan dua trén ca vecto chuyén dong LO va
vecto chuyén dong L1 ¢6 thé duoc d& cap dén nhur song du doén. O day, vecto chuyén
dong L0 c6 thé chi bao vecto chuyén dong lién quan dén danh sach hinh 4nh tham
chidu L0 va vecto chuyén dong L1 ¢6 thé chi béo vecto chuyén dong lién quan dén
danh sach hinh anh tham chiéu L1. Danh séch hinh anh tham chiéu L0 ¢6 thé bao
gém cac hinh anh trudce hinh anh hién tai theo tht tu duoc xuét ra va danh sach hinh
anh tham chiéu L1 c6 thé bao gdm cac hinh anh ké tiép v6i hinh anh hién tai theo thi
tu duogc xudt ra, nhu cac hinh 4nh tham chiéu. Céc hinh anh trudc c6 thé duge dé cap
dén nhu hinh anh (tham chiéu) xuéi va céc hinh anh ké tiép c6 thé duoc dé cap dén
nhu hinh 4nh (tham chiéu) nguoc. Danh sach hinh anh tham chiéu L0 c6 thé con bao
gdm céc hinh anh ké tiép hinh anh hién tai theo thit fir dugc xuét ra nhu cac hinh dnh
tham chiéu. Trong truong hop nay, cac hinh anh trude co thé dwoc danh chi sé dau
tién trong danh sach hinh anh tham chidu L0 va sau d6 cac hinh anh ké tiép c6 thé
dugc 1ap chi s6. Danh sach hinh anh tham chidu L1 ¢6 thé con bao gdm cac hinh anh
trede hinh anh hién tai theo thtr tu dugc xuét ra nhu cac hinh anh tham chiéu. Trong
trudng hop nay, cac hinh anh ké tiép co thé dugc dénh chi s6 dau tién trong danh sach

hinh 4nh tham chiéu L1 va sau d6 céc hinh anh ké tiép trugc duge 1ap chi s6. O day,
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tht tw xuét ra c6 thé twong ung voi thit tu dém tht tu hinh anh (Picture order count,
POC).

Quy trinh ma héa video/anh dya trén viéc li€n du doan co thé bao gdm theo
cach gian luge, vi dy, nhu sau.

Fig.4 1a hinh v& minh hoa vi du vé phwong phap ma hoa video/anh dua trén
lién du doan.

Thiét bi ma hoa thue hién viéc lién du dodn cho khéi hién tai (S400). Thiét bi
mi héa c6 thé dan xuét ché do lién du doan va thong tin chuyén dong ctia khdi hién
tai va tao ra cic mAu du dodn ciia khéi hién tai. O dy, quy trinh xac dinh ché do lién
du doan, quy trinh dan xut thong tin chuyén dong, va quy trinh tao ra céc mau du
doan ¢6 thé duoc thuc hién ddng thoi va mot quy trinh bét ky c6 thé dugc thuc hién
sém hon quy trinh khéac. Vi dy, don vi lién du doan ctua thiét bi ma hoéa c6 thé bao
gém don vi xac dinh ché do du doan, don vi dan xuét thong tin chuyén dong, va don
vi din xuét mAu du doén, va don vi x4c dinh ché do dw doan c6 thé xdc dinh ché do
du doan cho khdi hién tai, don vi dan Xuét thong tin chuyén dong co thé dan xuét
thong tin chuyén dong ctia khdi hién tai, va don vi dan xuét mau du doan co thé dan
xuit cac miu du doan cta khdi hién tai. Vi dy, don vi lién du doan cia thiét bi ma
héa co6 thé tim kiém khéi twong tu véi khdi hién tai trong khu vue dinh truge (khu
vuc tim kiém) cac hinh anh tham chiéu thong qua viéc udc lugng chuyén dong va
dAn xuét khéi tham chiéu trong d6 su chénh 16ch so v6i khdi hién tai 12 nho nhat hodc
12 bing hodc nhé hon tiéu chi dinh trude. Chi s hinh anh tham chiéu chi béo hinh
anh tham chiéu ma khéi tham chiéu dugc dinh vi tai d6 c6 thé dugc dan xuét dya trén
do6 va vecto chuyén dong co thé duogc din xudt dua trén mirc chénh 1éch vé vi tri gitta
khéi tham chiéu va khdi hién tai. Thiét bi ma hoa c6 thé xac dinh ché do dugc ap

dung cho khdi hién tai trong s6 cac ché d6 du doan khac nhau. Thiét bi ma hoa c6 thé
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s0 sanh chi phi RD cho cac ché do du doan khac nhau va x4c dinh ché d6 du doén toi
uu cho khéi hién tai.

Vi du, khi ché d6 nhay céc hodc ché d hop nhét dugc ap dung cho khéi hién
tai, thi thiét bi ma héa c6 thé tao cAu hinh danh sach tmg vién hop nhat s& dwgc mo
ta du6i day va din xuAt khéi tham chiéu trong d6 su chénh léch so véi khéi hién tai
13 nhé nhét hoic bing hodc nhé hon tiéu chi dinh trude trong s céc khéi tham chiéu
duoc chi bdo boi cac ing vién hop nhét dugc bao gdm trong danh séch tng vién hop
nhét. Trong trudng hop nay, Gtng vién hop nhét lién quan dén khéi tham chiéu dugc
din xuét c6 thé duoc chon vi thong tin chi sb hop nhét chi béo tmg vién hop nhét
duogc chon co thé dugc tao ra va duoc bao hiéu dén thiét bi giai ma. Thong tin chuyén
dong cua khéi hién tai c6 thé dwoc dan xuét bang viéc sir dung thong tin chuyén dong
cua ing vién hgp nhit duge chon.

Nhu vi du khéc, khi ché do (A)MVP dugc dp dung cho khdi hién tai, thi thiét
bi ma hoa c6 thé tao cdu hinh danh séch tmg vién (A)MVP s& dugec mo ta sau va st
dung vecto chuyén dong ctia (ng vién mvp dugc chon trong sb cac tung vién cua bd
du doan vecto chuyén dong (mvp) duge bao gbm trong danh sach tmg vién (A)MVP
nhu mvp cua khéi hién tai. Trong trudng hop nay, vi du, vecto chuyén dong chi bao
khéi tham chiéu dugc din xuét bang viéc udc lugng chuyén dong c6 thé duoc st
dung nhu vecto chuyén dong cia khéi hién tai, va tmg vién mvp c6 vecto chuyén
dong v6i muc chénh 1éch nho nhét so véi vecto chuyén dong cua khdi hién tai trong
s cac img vién mvp c6 thé tro thanh ing vién mvp duge chon. Mic chénh 1éch vecto
chuyén dong (MVD) ma la muc chénh léch thu dugc bang céach lay vecto chuyén
dong cua khdi hién tai trir di mvp c6 thé duoc dan xuét. Trong trudng hop nay, thong
tin v& MVD c6 thé duoc bao hiéu dén thiét bi giai ma. Thém nita, khi ché d (A)MVP
duoc ap dung, thi gid tri cua chi s6 hinh anh tham chiéu c6 thé dugc tao cAu hinh nhu

thong tin chi s hinh anh tham chiéu va dugc béo hiéu riéng biét dén thiét bi giai ma.
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Thiét bi ma héa c6 thé din xudt cdc mAu phan du dva trén cdc miu duge du
doan (S410). Thiét bi ma hoa c6 thé dan xut cac mau phan du bang cach so sanh cac
miu gbc va cac miu du doan ctia khi hién tai.

Thiét bi ma hoa ma héa thong tin anh bao gbm thong tin dy doan va thong tin
phan du (S420). Thiét bi ma hoa c6 thé xuat ra thong tin anh dugc méa hoa dudi dang
ludng bit. Thong tin dw doan c6 thé bao gdm thong tin vé thong tin ché do du doan
(vi du, ¢ b coc, cd hop nhit hogc chi s6 ché do, v.v.) va thong tin vé thong tin
chuyén dong nhu thong tin lién quan dén thu tuc du doan. Thong tin vé thong tin
chuyén dong c6 thé bao gdm thong tin chon tmg vién (vi du, chi s6 hop nhét, co mvp
hodc chi s6 mvp ) ma 1a thong tin dé din xuét vecto chuyén dong. Thém nita, thong
tin vé thong tin chuyén dong c6 thé bao gdm thong tin v& MVD va/hoic thong tin chi
s6 hinh anh tham chiéu. Thém niva, théng tin vé thong tin chuyén dong co thé bao
gbm thong tin chi bao liéu dé ap dung viéc du doan L0, du doan L1, hay song du
doan. Thong tin phan du 14 thong tin v& cac mau phan du. Thong tin phan du c6 thé
gdm thong tin vé c4c hé s6 bién dbi dugc lugng tir hoa cho céac mAu phan du.

Ludng bit duoc xuit ra c6 thé dugc luu trit trong phuong tién luu trit (s6) va
duoc chuyén dén thiét bi giai ma hodc dugc chuyén dén thiét bi giai ma thong qua
mang.

Trong khi d6, nhu dwge md ta & trén, thiét bi ma héa 6 thé tao ra hinh anh
duoc tai dung (bao gdm cac miu dugc tai dung va cac khdi dugc tai dung) dua trén
céc mAu tham chiéu va cic mau phan du. Didu nay la d& dan xuat két qua du doan
gibng nhu két qua dw doan dugc thue hién béi thiét bi giai ma, va theo d6, hiéu qua
lap ma c6 thé dugc tang 1én. Theo do, thiét bi ma héa c6 thé luu trit hinh anh tai dung
(hodc cac mau tai dung hodc cac khéi tai dung) trong bd nhé va st dung hinh anh tai
dung nhu hinh 4nh tham chiéu. Quy trinh loc trong vong c6 thé con duoc ap dung

cho hinh anh tai dung nhu dugec mo ta ¢ trén.
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Quy trinh giai ma video/anh duya trén viéc lién du doan co thé bao gom theo
cach gian lugc, vi du, nhu sau.

Fig.5 1a hinh v& minh hoa vi du vé phuong phap gidi ma video/anh dua trén
lién du doan.

Tham chiéu dén Fig.5, thiét bi giai ma c6 thé thuc hién hoat dong van hanh
fuong tmg v6i hoat dong van hanh dwgc thuc hién boi thiét bi ma hoa. Thiét bi giai
ma c6 thé thuc hién viéc du doan cho khdi hién tai dva trén thong tin du dodn thu
duge va dan xudt cac miu du doan.

Cu thé, thiét bi giai ma c6 thé xdc dinh ché do du doan cho khoi hién tai dya
trén thong tin du doan thu dugc (S500). Thiét bi gidi ma c6 thé xac dinh ché do lién
du doan nao duoc ap dung cho khoi hién tai dua trén thong tin ché d6 du doén trong
thong tin du doan.

Vi du, c6 thé xdc dinh duoc liéu ché do hop nhat hay ché do (A)MVP duoc
ap dung cho khdi hién tai dwa trén c& hop nhét. Thay vao d6, mot trong sd cac tmg
vién ché d6 lién du doan co thé dugc chon dua trén chi s6 ché d0. Cac tng vién ché
d6 lién du doan c6 thé bao gdm ché do b6 coc, ché do hop nhét va/hodc ché do
(A)MVP hodc co thé bao gém céc ché dd lién du doan khac nhau ma dwgc md ta dudi
day.

Thiét bi giai ma din xuét thong tin chuyén dong cta khéi hién tai dya trén
ché d6 lién du doan duge xac dinh (S510). Vi du, khi ché d6 bo céc hodc ché do hop
nhét duoc ap dung cho khéi hién tai, thi thiét bi giai ma c6 thé tao cau hinh danh sach
ung vién hop nhét dugc mo ta dudi day va chon mot ung vién hop nhét trong sb cac
{ng vién hop nhét dugc bao gdm trong danh sach tmg vién hop nhét. O day, viéc lua
chon ¢6 thé duoc thuc hién dua trén thong tin lya chon (chi sb hop nhét). Thong tin
chuyén dong cta khéi hién tai c6 thé duoc din xuat bang viéc st dung thong tin

chuyén dong ctia tng vién hgp nhit dugc chon. Thong tin chuyén dong cia tmg vién
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hop nhét duge chon ¢ thé duge sit dung nhu théng tin chuyén dong ciia khoi hién
tai.

Nhu vi du khac, khi ché d6 (A)MVP dugc ap dung cho khéi hién tai, thi thiét
bi giai ma co thé tao c4u hinh danh sach ung vién (A)MVP s& duoc mo ta sau va st
dung vecto chuyén dong ctia ing vién mvp dugc chon trong sb cac ting vién ciia bd
du do4n vecto chuyén dong (mvp) dugc bao gbm trong danh sach ing vién (A)MVP
nhu mvp cua khéi hién tai. O day, viéc lwa chon c6 thé dugc thuc hién dua trén thong
tin lya chon (c& mvp hodc chi s6 mvp). Trong truong hop nay, MVD cla khéi hién
tai c6 thé duoc dan xuét dya trén thong tin vé MVD, va vecto chuyén dong ctua khoi
hién tai c6 thé duoc din xuét dua trén mvp cua khoi hién tai va MVD. Thém nita, chi
s6 hinh anh tham chiéu cua khéi hién tai c6 thé dugc dan xuit dua trén thong tin chi
s hinh anh tham chiéu. Hinh anh duoc chi bao bdi chi s hinh anh tham chiéu trong
danh sach hinh anh tham chiéu cho khéi hién tai c6 thé duoc dan xuat nhw hinh anh
tham chiéu dugc tham chiéu cho viéc lién dw doan khoi hién tai.

Trong khi d6, nhu duoc mé ta du6i ddy, théng tin chuyén dong cua khéi hién
tai c6 thé dugc din xut ma khong cAu hinh danh sach Gng vién va trong trudng hop
nay, thong tin chuyén dong cua khoi hién tai ¢6 thé duoc dan xuét theo thi tuc dugc
boc 16 trong ché do du doan. Trong trudng hop nay, cAu hinh danh sach tng vién c6
thé dugc luge bo.

Thiét bi giai ma c6 thé tao ra cac mau du doan cho khoi hién tai dua trén thong
tin chuyén dong ctia khéi hién tai (S520). Trong truong hop nay, hinh anh tham chiéu
6 thé duoc dan xuét dua trén chi s6 hinh anh tham chiéu cta khéi hién tai, va cic
mau du doan cua khdi hién tai c6 thé dugc dan Xuét sir dung céc mAu cia khéi tham
chiéu duoc chi bao bdi vecto chuyén dong ctia khdi hién tai trén hinh anh tham chiéu.
Trong truong hop nay, & mot s6 truong hop, thii tuc loc mau duge dy doan cho tat ca

hodc mot s6 mau du doan cuia khoi hién tai c6 the con dugc thuc hién.
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Vi du, don vi lién dy doan cua thiét b giai ma c6 thé bao gdm don vi xac dinh
ché d6 du doan, don vi dAn xuét thong tin chuyén dong, va don vi dAn xuit mau du
doén, va don vi xac dinh ché do du dodn c6 thé xac dinh ché do dy doan cho khoi
hién tai dua trén thong tin ché d6 du doan thu duge, don vi dan xuét thong tin chuyén
dong c6 thé dan xut théng tin chuyén dong (vecto chuyén dong va/hoic chi s6 hinh
anh tham chiéu) cua khoi hién tai dua trén thong tin vé thong tin chuyén dong thu
duoc, va don vi dan xuit mau dyu doan c6 thé din xuét cac mau duoc du doan cia
khdi hién tai.

Thiét bi giai ma tao ra cic mau phﬁn du cho khéi hién tai dua trén thong tin
phan du nhan duge (8530). Thiét b giai ma ¢6 thé tao ra cdc mau téi dung cho khoi
hién tai dua trén cac mau dyu doan va cac miu ph?ln du va tao ra hinh anh tai dung
dua trén cac mau tai dung dugc tao ra (S540). Sau do, thu tuc loc trong vong c6 thé
con duoc ap dung cho hinh anh duong lai nhu duge mo ta ¢ trén.

Fig.6 14 hinh v& thé hién so lugc thi tuc lién du doan.

Tham chiéu dén Fig.6, nhu dugc mé ta néu trén, quy trinh lién dw dodn c6 thé
bao gdm bude xac dinh ché do lién du doan, budc dan xuit thong tin chuyén dong
theo ché do du doan dugc x4c dinh, va budc xtr Iy du doén (tao ra mau dyu doan) dua
trén théng tin chuyén dong duoc dan xuét. Quy trinh lién du doan c6 thé dwoc thuc
hién boi thiét bi ma hoa va thiét bi gidi ma nhw duge md ta & trén. Trong sang ché
nay, thiét bi 1ap ma c6 thé bao gdm thiét bi ma héa va/hodc thiét bi giai ma.

Tham chiéu dén Fig. 6, thiét bi 14p ma xé4c dinh ché do lién du doén cho khdi
hién tai (S600). Cac ché d6 lién du doan khac nhau c6 thé duge st dung cho viée du
doén khéi hién tai trong hinh anh. Vi dy, cac ché do khac nhau, nhu ché do hop nhat,
ché do b6 coc, ché do du dodn vecto chuyén dong (MVP), ché d¢ afin, ché do hop
nhat khéi con, ché d6 hop nhat véi MVD (merge with MVD, MMVD), va ché do du

doan vecto chuyén dong theo lich sir (historical motion vector prediction, HMVP) ¢6
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thé dugc sit dung. Ché do tinh chinh vecto chuyén dong phia b giai ma (decoder side
motion vector refinement, DMVR), ché d6 phan giai vecto chuyén dong thich tmg
(adaptive motion vector resolution, AMVR), song du doéan véi trong s6 cap CU (bi-
prediction with CU-level weight, BCW), ludng quang song huéng (bi-directional
optical flow, BDOF), va tuong tu ¢6 thé con duge str dung nhu céc ché d6 bd sung.
Ché db afin c6 thé cling dugc dé cap dén nhu ché d6 du doan chuyén dong afin. Ché
do MVP co thé cling dugc dé cap dén nhu ché do du doan vecto chuyén dong cai tién
(advanced motion vector prediction, AMVP). Trong sang ché nay, mot s6 ché do
va/hodc tmg vién thong tin chuyén dong duoc din xuét bing mot sb ché do co thé
cling dugc bao gbm trong mot trong cac ung vién lién quan dén thong tin chuyén
dong trong cac ché d6 khac. Vi dy, ung vién HMVP c6 thé duoc thém vao vao tmng
vién hop nhit cia cac ché d6 hop nhit/bd coc, hodc cling duge thém vao Gmg vién
mvp cua ché do MVP. Néu tmg vién HMVP dugc st dung nhu Gmg vién thong tin
chuyén dong cua ché o hop nhét hodc ché d6 bo coc, thi tmg vien HMVP ¢6 thé
dugc dé cap dén nhu tmg vién hop nhit HMVP.

Théng tin ché do du doan chi béo ché do lién du doan ctia khdi hién tai ¢6 the
duoc bao hicu tir thiét bi ma hoa dén thiét bi giai ma. Trong truong hop nay, thong
tin ché do du doan c6 thé dugc bao gdbm trong ludng bit va duge thu béi thiét bi giai
ma. Thong tin ché do du doan c6 thé bao gdm thong tin chi sé chi bao mot trong nhiéu
ché do tng vién. Thay vao do, ché do lién du doan c6 thé dugc chi bao thong qua
viéc bao hiéu phén cép thong tin co. Trong truong hop nay, thong tin ché do du doan
¢6 thé bao gdm mét hodc nhiéu co. Vi du, liéu dé ap dung ché d6 bo coéc hay khong
c6 thé duge chi bao bﬁng cach bao hiéu co bo coc, liéu dé ap dung ché do hop nhét
hay khong c6 thé dugc chi bao bing cach bao hiéu cd hop nhat khi ché dd bo coc
khong dugc ap dung, va dugc chi bdo rang ché 46 MVP dugc ép dung hodc co dé

phan biét thém c6 thé con dugc bio hidu khi ché do hop nhat khong dugc ap dung.
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Ché db afin ¢6 thé dugc bao hiéu nhu ché do doc 1ap hodc duge bao hiéu nhu ché do
phu thudc vao ché do hop nhét hodc ché 46 MVP. Vi dy, ché do afin c6 thé bao gém
ché d6 hop nhét afin va ché 46 MVP afin.

Thiét bi 1ap ma din xuét thong tin chuyén dong cho khoi hién tai (S610). Viée
din xuét thong tin chuyén dong c6 thé dugc din xuét dua trén ché do lién dy doan.

Thiét bi 1ap ma c6 thé thyc hién viéc lién du doan st dung thong tin chuyén
dong cta khéi hién tai. Thiét bi ma hoa c6 thé din xuét théng tin chuyén dong tdi wu
cho khéi hién tai théng qua thui tuc udc lugng chuyén dong. Vi du, thiét bi ma hoa c6
thé tim kiém khéi tham chiéu tuong tu c6 su twong quan cao trong cac don vi la diém
anh phan doan trong pham vi tim kiém dinh trudc trong hinh anh tham chiéu bang
cach st dung khdi gdc trong hinh dnh gbc cho khdi hién tai va dan xuét thong tin
chuyén dong thong qua khdi tham chiéu dugc tim kiém. Su tuong ty cua khdi co thé
duoc dan xuit dua trén su chénh léch cta cac gia tri mau dua trén pha. Vi dy, su
tuong tu cua khdi co6 thé duoc tinh toan dua trén tdng clia cac mirc chénh léch tuyét
d6i (sum of absolute differences, SAD) giita khéi hién tai (hodc khuén miu cia khéi
hién tai) va khéi tham chiéu (hodc khuén miu cua khdi tham chiéu). Trong trudng
hop nay, thong tin chuyén dong c6 thé dugc dan xuét dua trén khéi tham chiéu c6
SAD nhé nhét trong khu virc tim kiém. Thong tin chuyén dong duoc dan xuét c6 thé
duoc bao hidu dén thiét bi giai ma theo cac phuong phap khac nhau dua trén ché do
lién du doan.

Thiét bi 1ap ma thyc hién viéc lién du doan dya trén thong tin chuyén dong
cho khéi hién tai (S620). Thiét bi 14p ma c6 thé din xuit mau (cac mau) du doan cho
khdi hién tai dua trén thong tin chuyén dong. Khéi hién tai bao gém cac mau du doan
6 thé dugc dé cap dén nhu khéi duoc du doan.

Trong khi d6, nhu dugc mé ta néu trén, bd lugng tir hoa cia thiét bi ma hoa

¢6 thé dan xuét cac hé so bién doi dugc luwong tir hda bang cach ap dung viéc luong
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ttr hoa cho cac hé sb bién dbi. Bo giai lugng tr hoa cua thiét bi ma héa hoic bd giai
lwong tir hoa ciia thiét bi giai ma c6 thé dAn xuAt cac hé sb bién d6i bang cach ap dung
viéc giai luong tir hoa cho cac hé s6 bién dbi duge lugng tir hoa.

Nhin chung, trong viéc 1ap ma video/anh, ty 1€ lugng tir hoa c6 thé duoc thay
ddi, va tbc d6 nén c6 thé dugc didu chinh st dung ty 16 lugng tir hoa duge thay doi
nay. Trong khia canh thyc hién, tham sb lwong tr hoa (quantization parameter, QP)
c6 thé duge st dung thay vi truc tiép st dung ty 1& lugng tt hoa khi xem xét do phirc
tap. Vi dy, c4c tham s6 luong tir hoa ¢ cac gia tri nguyén tir 0 dén 63 co thé duoc str
dung, va mdi gi4 tri tham s6 lugng tir héa co thé twong tng véi ty 1€ lugng tir hoa
thuc su. Thém nita, vi dy, tham sb luong tir héa QPy cho thanh phén d0 choéi va tham
sb luong tir héa QPc cho thanh ph?m sdc do ¢o thé duoc tao cdu hinh khac nhau.

Trong quy trinh lugng tr héa, hé s6 bién ddi C co thé 1a dau vao, ty 1¢ lugng
tir hoa (Qsiep) c6 thé duge chia, va hé sé bién dbi duge lugng tir héa C' ¢6 thé thu
duogc dya trén ty 1& luong tr hoa. Trong truong hop nay, ty 1€ lugng ti hoa c6 thé
dugc sinh ra dudi dang s6 nguyén bang cach nhan ty 1& lugng tir hoa v6i mot thang
bang viéc xem xét dd phirc tap tinh toan, va hoat dong van hanh luén phién c6 thé
dugc thuc hién biang gi tri twong Gng véi gia tri thang. Thang lugng tir héa c6 thé
dugc dan xuét dua trén tich s6 cua ty 1& lugng tr hoa va gia tri thang. Tuc 1a, thang
lugng tir hoda cod thé dugc dan xuit dua trén QP. Vi du, thang lugng tir hoa c6 thé dugc
ap dung cho hé s6 bién @bi C*, va hé sb bién ddi dugc luong tir hoa C” ¢6 thé duogc
dan xuét dua trén két qua 4p dung.

Quy trinh giai lugng tr héa la quy trinh nguoc cla quy trinh lwgng tr hoa.
Trong quy trinh nay, hé sé bién dbi dugc lugng tir héa C* c6 thé dugc nhan vdi ty 1¢
luong tir h6a (Qsiep), va hé s bién déi duoc tai dung C ¢6 thé thu dugc dua trén két
qua nhan. Trong trudng hop nay, thang cép d6 c6 thé duogc dan xuét dua trén tham s

lugng tir hoa, thang cép do co thé duogc ap dung cho hé s6 bién dbi duoc lugng tir hoa
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C, va hé sb bién dbi duoc tai dung C ¢6 thé dwoc din xuét. He sb bién ddi duge tai
dung C* ¢6 thé c6 mot sé chénh 1&ch so v6i hé s6 bién déi thir nhat C do sur suy hao
trong quy trinh bién dbi va/hoic lugng tir héa. Theo do, viée giai lugng tir hoa duge
thuc hién trong thiét bi ma hoéa nhu trong thiét bi giai ma.

Trong khi do, cong nghé luong tir hoa do tan sd thich tng dé didu chinh do
manh luong tr héa phu thude vao tan sb c6 thé duoc ap dung. Cong nghé lugng tir
héa do tan sb thich ung 1a phwong phép 4p dung do manh lugng tir hoa theo cach
khéc nhau cho mdi tan sb. Trong khi lugng tir héa do tan s6 thich ung, 6 manh lugng
tit h6a cho mdi tin sb c6 thé duoc 4p dung theo cach khéac nhau str dung ma tran dinh
ty 18 lugng tir hoa dinh trude. Thc 13, quy trinh lwong tir hoa/giai lugng tir hoa dugce
dé cap ¢ trén co thé dugc thuc hién dua trén ma tran dinh ty 1€ luong tir hoéa. Vi du,
dé tao ra kich thuéc cua khdi hién tai va/hodc tin hiéu phﬁn du ctia khdi hién tai, ma
trén dinh ty 1¢ lrong t& héa khac nhau c6 thé duoc sit dung phu thude vao liéu ché do
du doan duogc ap dung cho khdi hién tai 13 lién du doan hay ndi du doan. Ma tran dinh
ty 1€ lugng tr hoa co thé duoc goi 1a ma trin lugng tir hoa hoac ma tran dinh ty I€.
Ma trin dinh ty 1& lugng ti héa c6 thé dugc x4c dinh trude. Thém nita, dbi v6i viéc
dinh ty 1€ thich Gng tan sd, thong tin thang lugng tir hoa cho mdi tan s cho ma tran
dinh ty 1& lwong tir héa c6 thé duogc tai dung/duge ma hoa trong thiét bj ma hoa va
duoc bio hiéu dén thiét bi giai ma. Thong tin thang lugng tir héa cho mdi tn s6 c6
thé dugc goi 1a thong tin dinh ty 1€ lugng tir hoa. Thong tin thang lugng tir hoa cho
mdi tAn sb c6 thé bao gdm dit liéu danh sach dinh ty 1€ (scaling_list_data). Ma trén
dinh ty 1¢ luong ti héa (dwgc diéu chinh) c6 thé duoc dan xuat dya trén dit liéu danh
sach dinh ty 16. Thém nira, thong tin thang luong tir hoa cho mdi tAn s6 ¢o thé bao
gdm thong tin cd biéu dién lidu dit liéu danh sach dinh ty 1& 12 c6 mat hay khong.
Thay vao do, néu dit liéu danh sach dinh ty 1é duoc bdo hiéu trong cép cao hon (vi

du, SPS), thi thong tin biéu didn liéu dit liéu danh sach dinh ty 1¢ duge diéu chinh
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trong cap thip hon (vi du, PPS hodc tiéu dé nhém 6 xép, v.v.) cia cip cao hon, V.v.
c6 thé con dugc bao gdm.

Nhu trong cac ndi dung duoc dé cap dén & trén, viéc lugng tir hoa/giai lugng
tir hoa 6 thé duge dp dung cho thanh phin do chéi va thanh phan sic do dya trén
tham s6 luong tir héa.

Céc tham sb luong t héa cho don vi 1ap ma ¢6 thé duge xac dinh dya trén
thong tin dugc bao hiéu trong hinh dnh va/hodc cép lat. Vi du, cac tham s6 lugng tir
héa c6 thé dugc dan xuit nhu trong cic ndi dung dugc mo ta sau day.

Vi du, thong tin lién quan dén viéc dan xuét cac tham sb lugng tir hoa co thé

duoc bao hiéu nhu trong bang sau day thong qua tip tham s trinh tu (SPS).

Bang 1
scq_paramcter sct_rbsp() { Descriptor
sps_decoding_parameter_set_id u(4)
bit_depth_luma_minus8 uc(v)
bit_depth_chroma_minus8 ue(v)
rbsp_trailing_bits()
]

Céac ngit nghia cua cac phén tir ¢t phép trong Bang 1 ¢6 thé 1a gidng nhu bang
sau day.

Bang 2
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bit_depth_luma_minus8 spccifics the bit depth of the samples of the luma array BitDepthy,
and the value of the luma quantization parameter range offset QpBdOffsety as follows:
BitDepthy =& + bit_depth_luma_minus8

QpBdOffscty = 6 * bit_depth luma_minus8

bit_depth luma minus8 shall be in the range of 0 to 8, inclusive.

bit_depth_chroma_minus8 spccifics the bit depth of the samples of the chroma arrays
BitDepth,. and the valuc of the chroma quantization parametcr range offsct QpBdOffsct.. as
follows:

BitDepth, =38+
bit depth chroma minusg

QpBdOffset. = 6 * bit_depth_chroma_minus8

bit_depth_chroma_minus8 shall be in the range of 0 to 8, inclusive.

Vi du, phan i ct phép bit_depth luma_minus8 c6 thé bicu dién BitDepthy,
tire 13, chiéu siu bit cia cac mau cua mang do choi, va QpBdOffsety ma la do bu
ngudng tham s6 lugng ti héa do choi. Tuc 14, vi du, BitDepthy va QpBdOffsety ¢6
thé dugc din xuét dya trén phan tit cG phép bit depth_luma minus8. Vi du,
BitDepthy c6 thé dugc dan xuét nhu gié tri thu dugc béng cach cong 8 vao gia tri cua
phén tir ¢t phép bit_depth luma_minus8. QpBdOffsety c6 thé dugc din xuat nhu gia
tri thu dugc bang cach nhén gia tri caa phan tr ¢ phép bit depth_luma_minus8 vdi
6. Thém nitra, bit_depth luma minus8 c6 thé 1a trong pham vi tir 0 dén 8.

Thém nita, vi du, phan tir ca phap bit depth chroma_minus8 c6 thé biéu dién
BitDepthe, tirc 13, chiéu sau bit ciia cac mAu cia mang sic do, va QpBdOffset., tirc 13,
d6 bu pham vi tham s6 luong tir hoa sic do. Tac 13, vi du, BitDepth, va QpBdOffset.
c¢6 thé dwoc din xuét dua trén phin tir ct phdp bit depth _chroma minus8. Vi du,
BitDepthe c6 thé duge din xuét nhu gia tri thu dugc bang cach cong 8 vao gid tri cla

phan tir ¢t phép bit_depth _chroma_minus8. QpBdOffsetc ¢6 thé dwoc dan xuat nhu
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gia tri thu dugc bang cach nhan gia tri cia phan tir cti phdp bit_depth_chroma_minus8
v6i 6. Thém nira, bit_depth chroma minus8 c6 thé 14 trong pham vi tir 0 dén 8.
Thém nfra, thong tin lién quan dén viéc din xuét cac tham sd lugng tir hoa c6
thé dugc bao hiéu nhu trong bang sau day, vi dy, thong qua tap tham sd hinh anh
(PPS). Théng tin c6 thé bao gdm do bi sic d Cb, do bu sic do Cr, dd bu sic do hop
lai, va tham s6 lugng ttr hoa ban dau. Ttec 13, thong tin c6 thé bao gbm céc phan tir ci
phép cho do bu sic d6 Cb, do bu sic do Cr, d6 bu sac do hop lai, va tham ) lugng tir

hda ban dau.

Bang 3

pic_parameter set rbsp() { Descriptor
pps_pic_parameter_set_id ue(v)
init_qp_minus26 se(v)
transform_skip_enabled_flag u(l)
pps_cb_qp_ offset se(v)
pps _cr qp offset se(v)
pps_joint_cher_gp_offset sc(v)
pps_slice_chroma_gp_offsets_present flag u(l)
rbsp_trailing bits()

1

!

Céc ngit nghia cua cac phéan tir cti phap trong Bang 3 ¢6 thé 1a giéng nhu bang
sau day.

Béang 4
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init_qp_minus26 plus 26 spccifics the initial value of SliceQpy for cach slice referring to
the PPS. The initial valuc of SliceQpy is modificd at the slice layer when a non-zcero valuc of
slice gp _delta is decoded. The value of init qp minus26 shall be in the range of
—( 26 + QpBdOffscty ) to +37, inclusive.

pps_cb_qp_offset and pps_cr_qp_offset specify the offsets to the luma quantization
parameter Qp'y uscd for deriving Qp'c, and Qp'e. respectively. The values of
pps_cb_qgp_offsct and pps_cr qp_offsct shall be in the range of —12 to +12, inclusive. When
ChromaArrayType is equal to 0, pps_cb_qp_offset and pps_cr_gp_offset are not used in the
decoding process and decoders shall ignore their valuc.

pps_joint_cber_qp_offset specifies the offset to the luma quantization parameter Qp'y used
for deriving Qp’cyc,- The value of pps_joint_cber_qp offset shall be in the range of —12 to
+12, inclusive. When ChromaArrayType is equal to 0, pps_joint_cber_gp_offset is not used
in the decoding process and decoders shall ignore its value.

pps_slice_chroma_qp_offsets_present_flag equal to 1 indicates that the slice_cb_gp_offset
and slice_cr gp_offset syntax elements are present in the associated slice headers.
pps_slice_chroma qp offsets present_flag equal to 0 indicates that these syntax clements
are not present in the associated slice headers. When ChromaArrayType is equal to 0,
pps_slice_chroma _gp offsets present_flag shall be equal to 0.

Vi du, gia tri thu duogc bing cong 26 va phén tir ¢t phép init gp_minus26 c6
thé biéu didn gi4 tri ban dAu cia SliceQpy cho mdi 1at ma dé cap dén PPS. Néu gié tri
khac khong cua slice_qp_delta dugc giai ma, thi gia tri ban dAu cua SliceQpY c6 thé
duoc diéu chinh trong 16p l4t. init_gp_minus26 0 c6 thé 1a trong pham vi 1a —(26 +
QpBdOffsety) dén +37.

Thém nita, vi du, cac phan tir ct phép pps_cb_qp_offset va pps_cr_qp_offset
¢6 thé bidu didn céc do bu cho tham sé luong tir héa dd choi Qp'y duge sir dung lan
lwot dé dan xudt Qp'cy va Qp'cr. pps_cb_qp_offset va pps_cr_qp_offset co thé 1a trong
pham vi la -12 dén +12. Thém nita, khi ChromaArrayType 12 0, trong quy trinh giai
ma, pps_cb_qp_offset va pps_cr_gp_offset co thé khong dugc st dung, va thiét bi
giai ma c6 thé bo qua cac gia tri clia cac phan ti ¢t phap.

Thém nita, vi du, phan tir cti phap pps _joint_cber_gp_offset co thé biéu dién
d6 dich cho tham sb lugng tir héa do choi Qp'y duge sir dung dé dan xuat Qp'cycr.

pps_joint cber _qp_offset co thé 1a trong pham vi 1a -12 dén +12. Thém nita, khi
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ChromaArrayType 1a 0, trong quy trinh giai ma, pps_joint_cber_gp_offset co thé
khong dugce su dung, va thiét bi giai ma co6 thé bé qua gi tri cua phan tir ct phap.

Thém nita, vi du, phan tir cti phép pps_slice_chroma_gp_offsets_present_flag
¢6 thé biéu dién liéu cac phan tir ct phap slice cb_qp_offset va slice_cr_qp_offset la
c6 mat trong céc tiéu dé 14t lién quan dén cac phan tir ct phap slice cb_gp_offset va
slice cr _qgp_offset. Vi du, pps_slice_chroma_qgp_offsets_present flag c6 gia tri 1a 1
c6 thé biéu difn ring céc phan tir ct phap slice_cb_qp_offset va slice_cr_qp_offset
la c6 mét trong céc tiéu d& 14t lién quan dén cac phén tir ¢t phap slice ¢b_gp_offset
va slice_cr_qp_offset. Thém nira, vi du, pps_slice_chroma_qgp_offsets present_flag
c6 gid tri 1a 0 ¢o thé biéu dién ring cac phan tir ct phap slice_cb_qp_offset va
slice_cr_gp_offset 1a khong c6 mat trong cdc ti€u dé 14t lién quan dén cac phén tir ¢
phap slice_cb_qp offset va slice_cr_gp_offset. Thém nita, khi ChromaArrayType la
0, thi trong quy trinh giai ma, pps_slice chroma qp_offsets_present flag co thé 1a
gidng nhau nhu 0.

Nhu trong cac ndi dung duoc dé cap dén ¢ trén, cic phan tir ¢t phap duoc
phan tich ca phap trong PPS cb thé 1a  init gp_minus26,
pps_cb_qp_offset pps_cr_qp_offset, pps_joint cber qp_offset, va
pps_slice_chroma qp offsets present flag. Phén tir ¢t phép init_qp_minus26 c6 thé
biéu dién gia tri ban déu cua SliceQpy cho mdi 14t ma dé cap dén PPS. Thém nita, cac
phan tir ci phap pps_cb_qp_offset, pps_cr_qp_offset, va pps_joint cber_gp_offset
¢6 thé bidu dién céc d6 dich cho tham sé lugng tir hoa do choi Qp'y. Thém nita, phan
tr c phéap pps_slice chroma qp_offsets_present_flag co thé biéu dién lidu tham sd
d6 dich 1a c6 mit trong tiéu dé lat.

Thém nita, thong tin lién quan dén viec dan xuét cac tham sd lugng tit hoa co
thé duogc bao hiéu nhu trong bang sau diy thong qua tiéu dé 1at chang han.

Bang 5
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slice_header() { Descriptor
slice_pic_parameter_set_id ue(v)
slice_qp delta se(v)
if( pps_slice chroma gp_offsets_present flag) {
slice_cb_gp_offset se(v)
slice cr gp offset se(v)
slice_joint _cber gqp offset se(v)
}
byt alignment( )
}
Céac ngit nghia cua cac phén tir cti phap trong Bang 5 c6 thé 13 gidng nhu bang
sau day.

Béang 6
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slice_qp_delta specifies the initial value of Qpy to be used for the coding blocks in the slice
until modified by the value of CuQpDeltaVal in the coding unit layer. The initial value of the
Qpy quantization parameter for the slice, SliceQpy, is derived as follows:

SliceQpy = 26 + init_qp_minus26 + slice_qp_delta
The value of SliceQpy shall be in the range of —QpBdOffsety to +63, inclusive.

slice_cb_qp_offset specifies a difference to be added to the value of pps_cb_qp_offset when
determining the value of the Qp’c, quantization parameter. The value of slice_cb_qp_offset
shall be in the range of —12 to +12, inclusive. When slice_cb_gp_offset is not present, 1t is
inferred to be equal to 0. The value of pps_cb_qp_offset + slice_cb_qp_offset shall be in the
rangc of —12 to +12, inclusive.

slice_cr_qp_offset specifics a difference to be added to the valuc of pps_cr_gp_offsct when
determining the value of the Qp'(, quantization paramcter. The valuc of slicc_cr_qp_ofisct
shall be in the range of =12 to +12, inclusive. When slice_cr_gp_offsct is not present, it is
inferred to be equal to 0. The value of pps_cr_qp_offset + slice_cr_qp_offset shall be in the
range of —12 to +12, inclusive.

slice_joint_cber_qp_offset specifies a difference to be added to the value of
pps_joint_cber qp offset when determining the value of the Qp',. The value of
slice_joint_cber_gp_offset shall be in the range of —12 to +12, inclusive. When
slice_joint_cber_gp_offset is not present, it is inferred to be equal to 0. The value of
pps_joint_cber_qp_offset + slice_joint_cber_qp_offset shall be in the range of —12 to +12,
inclusive.

The derivation process for the luma and chroma quantization paramcters begin with the
inputs to the process being a luma location, variables specifying the width and height of the
current coding block and a variable specifving whether it is a single or a dual tree. The luma,

chroma and the joint chroma quantization parameters are dentoted as follows: Qp'y Qp'cy,

Qp'c,and Qp'epey
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cu_qp_delta_sign_flag specifies the sign of CuQpDeltaVal as follows:
- If cu_qp_dclta sign flag is cqual to 0, the corresponding CuQpDcltaVal has a positive
value.

- Otherwise (cu_gp_delta_sign_flag is equal to 1), the corresponding CuQpDeltaVal has
anegative value.
When cu_qp_delta_sign_flag is not present, it is inferred to be equal to 0.

When cu_gp_delta_abs is present, the variables IsCuQpDeltaCoded and CuQpDeltaVal are
derived as follows:

IsCuQpDeltaCoded = 1

CuQpDeltaVal = cu_gp_delta abs * ( 1 -2 * cu_qp_delta_sign flag )

The value of CuQpDeltaVal shall be in the range of —( 32 + QpBdOffsetY /2 ) to +( 31 +
QpBdOffsetY /2 ), inclusive.

Vi du, slice_gp_delta co thé biéu dién gia tri ban du cua Qpy can duoc st
dung trong khéi 14p ma trong 14t cho dén khi n6 duoc didu chinh bang gia tri cta
CuQpDeltaVal trong 16p don vi 14p ma. Vi du, gia tri ban dau cua Qpy cho lat,
SliceQpy, ¢6 thé dwoc din xuit nhu 26 + init_qp_minus26 + slice_qp_delta. Gia tri
ctia SliceQpy c6 thé 1 trong pham vi tir — QpBdOffsety dén +63.

Thém nita, vi du, slice cb_gp offset co thé bidu dién mutc chénh 1éch can
dugc cong vao gia tri ciia pps_cb_qp_oftset khi gia tri cua tham s6 lwong tirhéa Qp'ce
dugc xac dinh. Gia tri cua slice_cb_gp_offset co thé 1a trong pham vi tir -12 dén +12.
Thém nita, vi du, néu slice_cb_gp_offset 1a khong c6 mit, thi slice_cb_qp_offset c6
thé dugc suy luan nhu 0. Gié tri ciia pps_cb_qp_offset + slice_cb_qgp_offset c6 thé 1a
trong pham vi tir 12 dén +12.

Thém nita, vi du, slice_cr_qp_offset c6 thé bidu dién mirc chénh 1éch can
duoc cdng vao gia tri cua pps_cr_qp_offset khi gid tri cia tham s6 luong tir hoa Qp'cr
duoc xé4c dinh. Gia tri cia slice_cr qp_offset ¢6 thé 14 trong pham vi tir -12 dén +12.
Thém nita, vi du, néu slice cr gp_offset l1a khong c6 mat, thi slice_cr_qp_offset c6
thé dugc suy luan nhu 0. Gia tri ctia pps_cr_qp_offset + slice_cr_qp_offset c6 thé 1a

trong pham vi tir 12 dén +12.
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Thém nita, vi du, slice_cber _gp_offset co thé biéu dién mirc chénh 1éch can
dugc cdng vao gia tri cua pps_cber_qp_offset khi gid tri cta tham s6 luong tir hoa
Qp'cver duge xac dinh. Gia tri cla slice_cber_gp_offset ¢o thé 1a trong pham vi tir -
12 dn +12. Thém nita, vi du, néu slice cber qp offset 1a khong c6 mat, thi
slice_cber_qp_offset co thé duoc suy luan nhu 0. Gia tri ctia pps_cber_qp_offset +
slice_cber_qgp_offset ¢6 thé 1a trong pham vi tir 12 dén +12.

Quy trinh dan xuét cac tham sb lurong tr héa do choéi va sdc do co thé dugc
bat dau dua trén thuc té 1a dau vao cho quy trinh nay 1a vi trf d§ choéi, tham s6 dé chi
dinh chiéu rong va chiéu cao cia khbi 1ap ma hién tai, va tham s6 dé chi dinh cay don
hoi#c ciy kép. Trong khi d6, nhu trong cac ndi dung dugc @& cap dén & trén, tham sb
lurong tr héa do chdi, tham s6 lugng tr hoa sic d6 va tham s6 lugng tir hoa sic do
hop lai c6 thé dwoc biéu didn nhu Qp'y, Qp'ce, Qp'cr va Qp'cocr.

Trong khi d6, vi du, phan tir ¢t phap cu_gp_delta_sign_flag biéu dién ddu cta
CuQpDeltaVal c6 thé duoc phan tich ct phdp. Vi du, cu_qp_delta_sign_flag c6 thé
biéu dién d4u cia CuQpDeltaVal nhu sau.

Vi du, khi cu gp delta sign flag la 0, thi CuQpDeltaVal twong tng véi
cu_qp_delta sign flag co thé co6 gia tri dwong. Thay vao do, vi du, khi
cu_gp delta_sign flag 1a 1, thi CuQpDeltaVal tuong img v6i cu_gp_delta_sign flag
c6 thé ¢6 gia tri am. Thém nita, néu cu_qp delta sign flag 1a khong c6 mat, thi
cu qp_delta sign flag co thé duoc suy luan nhu 0.

Thém nita, vi du, néu cu_qp_delta_abs 12 c6 mit, tham s6 IsCuQpDeltaCoded
c6 thé dugce din xuat nhu 1. Tham sb CuQpDeltaVal co thé dugc dan xuit nhu
cu gp_delta_abs * (1 — 2 * cu_qp_delta_sign_flag). CuQpDeltaVal c6 thé 1a trong
pham vi 1a tir —(32 + QpBdOffsetY/2) dén +(31 + QpBdOffsetY/2).

Sau do, vi du, tham ) lugng t&r héa do chdi Qp'y co thé dugc dan xuét nhu

trong phuong trinh sau day.
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Phuong trinh 1

Qpy = ((qPy prep + CuQpDeltaVal + 64 +2 * QpBdOffsety )%( 64 + QpBdOffsety ) ) — QpBdOffsety

Thém nita, néu ChromaArrayType khong 1a 0 va, treeType 1 SINGLE_TREE
hay DUAL_TREE CHROMA, thi dugc 4p dung nhu sau.

- Khi treeType 12 bing DUAL TREE_CHROMA, thi tham s6 Qpy c6 thé
duoc thiét dit gibng véi tham sd lugng tir hoa do sang Qpy cua don vi 1ap ma do choi
bao gdm vi tri d chéi (xCb + cbWidth/2, yCb + cbHeight/2).

- Céc tham s6 qPcb, qPcr va qPever €6 thé duoc dan xuit nhu sau.

Phuong trinh 2

qPi, = Clip3( —QpBdOffsetc., 69, Qpy + pps_cb_gp_offset + slice_cb_gp_offset)
qPic, = Clip3( —QpBdOffset., 69, Qpy + pps_cr_qp_offset + slice_cr_gp_offset )
qPicype, = Clip3( —QpBdOffsctc, 69, Qpy + pps_joint_cber_qp_offsct + slice_jomt_cber_gp_offsct )

Vi duy, khi ChromaArrayType 1a 1, thi cdc tham s6 qPcy, qPcr va qPeber €O thé
duogc thiét dat gidng vai gid tri QpC dugc chi dinh trong Bang 7 dua trén cdc chi s6
qPi 14n luot giéng nhwr qPicy, qPicr va qPicoer.

Bang 7

gPi <30 |30]31|32(33|34]|35|36|37|38|39|40|41|42|43|>43

Qp. |=qPi [29]30|31|32|33(33(34|34(35]35|36/36]|37|37 =qPi-6

Thay vao do6, khi ChromaArrayType khong 1a 1, thi cac tham s& qPcb, gPcr,
va qPcver c6 thé duge thiét dit gidng v6i Min (qPi, 63) dya trén céc chi sb qPi lan
luot gibng nhu qPice, qPicr, va qPicoc.

- C4c tham s6 lugng tir hoa sdc do cho thanh phén Cb va thanh phén Cr, Qp'co
va Qp'cy, va tham sé luong tir héa sic d Qp'cvcr cho vie 1ap ma Cb-Cr hop lai c6 thé
duoc din xuét nhu sau.

Phuong trinh 3
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Qp'cy, = qPqy, + QpBdOffset.
Qp'c, = qPc, + QpBdOffset,
Qp'cuer = APene, + QpBAOffsete

Trong khi do, sang ché nay dé xuit cac so dd dé nang cao hiéu qua l1ap ma
trong quy trinh lwong tr hoa/giai luong tir hoa.

Trong mdt phuong an, sang ché nay dé xuat phurong phap dé xac dinh va str
dung bang anh xa lugng tr hoa sic d6 x4c dinh nguoi dung, khong phai phuong phap
8 thu dugc gid tri tham s luong tir hoa sic do tir gia tri tham sb luong ti hoa do
chéi thong qua bang anh xa luong tr hoa sic d6 duoc xac dinh trude trong VVC
Draft5 v.7 hién c6 khi ChromaArrayType khong 1a 0 (vi dy, khi ChromaArrayType
12 1). Trong phan dic ta VVC (vi du, VVC Draft5 v.7), khi qPi (gi4 tri tham s6 luong
tir hoa do chéi) duge cho, thi Qpe (gi tri tham s6 lugng ti hoa sic dd) duge dan xuét
théng qua bang luong tir hoa sic do dinh trude (vi du, Bang 7), nhung sang ché nay
dé xuét phuong phép dé dan xuit Qpc tir qPi dua trén bang dnh xa lugng tir hoa sdc
dd dugce xac dinh mai boi nguoi dung. Theo mot phuong an cua sang ché nay, co
phuong phép trong do6 gia tri Qpc co thé dugc dan xuét thong qua quan hé ham cua
gia tri qPi dugc cung cép, ham c6 thé dugc bdo hiéu nhu ct phéap, nhu APS, SPS hodc
PPS, thong qua phuwong phap chitc nang duoc xac dinh bang ngudi ding, ma bao g6m
c4c gid tri truyén quan hé ham cta céc phén tir ¢t phép dinh trudce, va nguoi dung xac
dinh su 4nh xa bang lugng tr héa sdc do dua trén cac gia tri dugc truyén. Vi du, bdi
vi gié tri Qpe c6 thé duge dan xuét théng qua quan hé ham c6 gia tri qPi, néu cac gia
tri phan tir ¢ phap biéu dién ham twong tmg, bang 4nh xa lugng tr hoa sdc do dugc
xac dinh béi nguoi dung co thé dugc dan xuit dudi dang, nhu trong Bang 7.

Trong mot phuong an, so dd dé bao hiéu thong tin vé cac phan tir ca phap
(Qpc_data) biéu dién ham lién quan dén viéc 4nh xa lwong tir hoa sic do nhu trong
bang sau ddy ma s& dugc md ta sau trong tap tham s thich tmg (APS).

Béang 8
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adaptation_parameter_set_rbsp() { Descriptor
adaptation_parameter_set_id u(5)
aps_params_type u(3)

if(aps_params type == ALF_APS)

alf data(adaptation parameter set _id )

else if (aps_params type == LMCS_APS)

Imcs_data( )

clse if (aps_params typc == Qpc APS)//2

Qpc_data()

aps_extension_flag u(1)

if{ aps_extension_flag)

while( more_rbsp_data() )

aps_extension_data_flag u(1)

rbsp_trailing_bits( )

Tham chiéu dén Bang 8, néu aps_params_type biéu dién Qpc_APS, vi du, khi

gia tri ciia aps_params_type 1a 2, thi Qpc_data() c6 thé duoc bao hiéu.

Céc ngit nghia cua cac phéan tir ¢t phap trong Bang 8 ¢6 thé 1a gidng nhu bang

sau day.

Bang 9

adaptation_parameter_set_id provides an identifier for the APS for reference by other
syntax elements.

NOTE — APSs can be shared across picturcs and can be different in different slices
within a picturc.

aps_extension_flag cqual to 0 spccifics that no aps_cxtension_data_flag syntax clements arc
present in the APS RBSP syntax structure. aps_cxtension_flag cqual to | specifics that there
are aps_extension data_flag svntax elements present in the APS RBSP syntax structure.

aps_extension_data_flag may have any valuc. Its presence and valuc do not affect decoder
conformance to profiles specificd in this version of this Specification. Decoders conforming
to this version of this Specification shall ignore all aps_extension_data_flag syntax elements.

aps_params_type specifies the type of APS parameters carried in the APS as specified in
the Table 2 shown below.

Vi du, phan tir ¢t phap adaptation_parameter_set_id c¢6 thé cung cép bd dinh

danh ctia APS duogc tham chiéu béi cac phan tir ci phap khéc.

Thém nira, vi du, phan tir c phép aps_extension_flag co thé biéu dién licu

céc phan tir ¢t phap aps_extension_data_flag la c6 mit trong c4u tric ca phap RBSP
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APS hay khong. Vi du, phan tir cti phap aps_extension_flag c6 gidtrila 1 co thé biéu
dién cac phan tir ¢t phip aps_extension_data_flag 1a c6 mit trong cAu tric cu phép
RBSP APS. Phan tir ¢t phap aps_extension_flag c6 gid tri 1a 0 c6 thé biéu dién cac
phan tir ca phip aps extension data flag 12 khong c6 mat trong cAu tric ca phap
RBSP APS.

Thém nita, vi dy, phan tir ca phap aps_extension_data_flag c6 thé c6 gia tri
bét ky. Su c6 mit (sw c6 mit va gia tri) cla aps_extension_data_flag c6 thé khong
anh hudng dén su thich tmg giai ma cho déi tuong (profile) duoc dac ta trong mot
phién ban cta chuin nay. Vi du, thiét bi giai ma ma theo mot phién ban cia chuan
nay c6 thé bo qua tAt ca cac phan tir cti phap aps_extension_data_flag.

Thém nita, vi du, phan tir ¢t phép aps_params_type c6 thé biéu dién loai cia

c4c tham sd APS duoc bao gdm trong APS nhu dugc minh hoa trong Bang 10.

Bang 10
Name of
aps_params_type Type of APS parameters
aps params_type

0 ALF_APS ALF parameters

| LMCS_APS LMCS parameters

2 Qpc_APS Qpc data parameters

3.7 Reserved Reserved

Vi dy, tham chiéu dn Bang 10, khi gid tri cla phin t& cG phap
aps_params_type la 0, thi phéan ti cti phap aps_params_type c6 thé biéu dién loai clia
céc tham s& APS 1a cac tham s& ALF. Khi gié tri ctia phan ti ¢t phap aps_params_type
12 1, thi phéan tir cti phap aps_params_type c6 thé biéu dién loai cua cac tham sb APS
14 c4c tham s& LMCS. Khi gia tri ctia phan tir cti phap aps_params_type 1a 2, thi phan
tur ¢t phép aps_params_type coO thé biéu dién loai cta cac tham sd APS 1a cac tham
sb dit lidu Qpe. Tham sb dit liéu Qpe c6 thé biéu dién tham s6 dit liéu luong tir hoa
sac do.

Thém nita, sang ché nay dé xuét phuong 4n khac trong d6 thong tin cho tham
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s6 lugng tir hoa duge béo hidu.

Vi du, phuong an nay dé xuét so d6 dé bao hiéu dir liéu Qpc duge xac dinh
bang ngudi ding trong tap tham s6 hinh 4nh (PPS). Nhu vi du dé thuc hién so o
dugc dé xuit trong phuong 4n ndy, co biéu dién liéu PPS bao gom dit liéu dugc xac
dinh béi ngudi dung trong SPS ¢6 thé dugc gidi thiéu. Tac 13, cd biéu dién liéu PPS
bao gf?)m dit liéu duoc xac dinh boi nguoi dung trong SPS, ¢ thé dugc bao hiéu.
Thém nita, theo phuong 4n nay, dit liéu duoc xac dinh bdi nguodi dung co thé dugc
bao hiéu trong PPS. Thay vao dd, dit liéu duoc xéc dinh bsi nguoi dung ¢ thé dugc
bao hiéu trong tidu dé 1at va/hoic tap tidu dé khéc.

Co bidu dién lidu PPS bao gdm dit lidu dugc x4c dinh boi ngudi ding c6 thé

dugc bao hi€u trong bang sau day.

Bang 11
seq parameter set rbsp() { Descriptor
sps_decoding_parameter_set_id u(4)
Qpc_data default flag u(l)

rbsp_trailing bits()
}

Vi du, phén ti ca phép Qpc data default flag c6 thé 1 phan ti ca phap cia
cd duge dé cap dén ¢ trén. Phan tir ci phap Qpe_data_default_flag co thé biéu dién
liu cac tham sd Qpc_data() 1a c6 mit trong ciu trac ca phap RBSP PPS. Vi dy,
Qpc_data default flagla 0 co thé biéu dién rang cac tham s6 Qpc_data() 1a khong c6
mit trong cau tric ca phap RBSP PPS va bang mac dinh dugc st dung dé ginp xéac
dinh viéc lwong tir hoa sic do. Trong truong hop ndy, bang mac dinh c6 thé 1a gidng
nhu Bang 7. Thém nita, vi du, Qpe_data_default flaglal co thé biéu dién 14 cac tham
s6 Qpe_data() c6 thé 12 c6 mit trong ciu tric ci phap RBSP PPS.

Thém nita, dit liéu dugce xac dinh boi nguoi dung duge bdo hi¢u trong PPS

theo phuong 4n nay co thé 1a gidng nhur bang sau day.
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Béng 12
pic_parameter set rbsp( ) { Descriptor
pps_pic_parameter_set id ue(v)

if(Qpc_data_default flag)
Qpc data( )

rbsp_trailing_bits( )

1
S

Trong khi do, vi du, Qpc_data() co thé bao gdbm thong tin can cho viéc dan
Xuét luqng tt hoa sic do khi ChromaArrayType 1a 1.

Thém nita, sang ché nay dé xuét phuong 4n khéc trong d6 thong tin cho tham
sb luong ti héa dugce bao hicu.

Vi du, phuong 4n nay dé xuit cu trac linh hoat cho viéc dan xuét tham sb
lwong tir hoa sic do (QP) va viéc dan xuét QP sic dd két hop. Phurong 4n nay dé xuét
so dd dé bao hidu c ban dau biéu dién liéu ché do duge xac dinh bsi nguoi ding
trong d6 cac tham sb bidu dién ham dugc st dung dé dén xuit tham s6 luong tir hoa
sic do (QP) trong SPS va/hogic PPS c6 thé dugc st dung 1a c6 mit.

Vi du, thong tin co dugc bao higu trong cu phap cap cao duge dé xuét trong

phuong an nay c6 thé 1a giong nhu bang ma s€ dugc mo ta sau.

Béang 13
high level syntax parameter set { Descriptor
Qpc_data_present_flag u(1)

H

Vi du, Qpc_data present flag co thé biu din liéu cac tham sb dé din xuat
tham s6 luong tir hoa sic do 1a c6 mit trong ciu triic ci phap RBSP cua ¢l phap cap

cao. Vidu, Qpc data present flagco giatrila0co thé biéu dién 1a cac tham sb lwong
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tr hoa sic do 1a khong c6 mit trong ciu triic cii phap RBSP cua chu trac ct phap cép
cao. Thém nita, vi du, Qpc_data present flag c6 gid 1a 1 co thé biéu dién ring cac
tham sb luong tir hoa sic d6 1a c6 mit trong c4u tric ¢t phap RBSP ciia cii phap clp
cao.

Thay vao do6, phan tir cti phap Qpc_data_present_flag c6 thé duoc sir dung dé
chi bao so d6 st dung viéc dAn xuit lugng tir hoa sac do trong 1u6ng bit. Vi du, phén
tir cu phap Qpc_data present flag co thé biéu dién cong cu duge st dung cho viéc
dAn xuit lvong tir hoa sdc do hodc str dung ché d6 dugc xac dinh boi ngudi dung nhu
sau.

Vi du, Qpc_data present flag co thé biéu dién lidu viéc lwong tir hoa sic dd
duogc sic do boi ngudi dung dugc st dung trong ludng bit hay khéng. Vi du,
Qpc_data present flag c6 gia tri1la 0 co thé bidu dién lidu viéc lugng tir hoa sic do
duoc xac dinh bdi nguoi dung 1a khdng duoc st dung trong ludng bit. Thém nita, vi
du, Qpc_data present flag co gid trila 1 céd thé biéu dién viéc luong tir sac do dugc
x4c dinh boéi ngudi dung duge st dung mdt minh hay cung véi co khac.

Thém nita, sang ché nay dé xuét phuong an khac trong d6 thong tin cho tham
sb luong tir héa dugce bao higu.

Vi du, phuong 4n nay dé xuat phuong 4n trong d6 cac tham s6 lugng it hoa
sdc do (QP), tic 13, Qp cb, Qp cr va Qpcver €6 thé dugc dan xuit sir dung thong tin
duoc xac dinh bdi ngudi dung duge bao hiéu trong mot ham nhu thé nao. Vi du, theo
phuong 4n nay, dit liéu biéu dién ham dé dAn xuét tham s6 luong tir héa sdc do (QP)
¢6 thé dugc bao hiéu, va cac tham sb lugng tr hoa sic do ¢co thé dugc dan xut dua
trén dir liéu luong tir hoa sic do. Dir liéu (hodc bang anh xa QP dugc xac dinh boi
ngudi ding) cho viéc dan xuét tham s lugng tir hoa sic do c6 thé duoc bao hiéu nhu
trong bang sau day.

Bang 14
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Qpc_data() { Descriptor
qPi_min_idx ue(v)
qPi_delta_max_idx ue(v)
for (i = qPi_min_idx; i <= qPiMaxldx; i++)

Qpc _gPi_val[i] ue(v)
QpOffset,. ue(v)
3
Cac ngit nghia cua cac phan i ¢ phdp trong Bang 14 ¢6 thé 1 giéng nhur
bang sau day.
Bang 15

qPi_min_idx specifies the minimum qPi index used in the chroma quantization.

qPi_delta_max_idx specifies the delta value between the Qpc_min_idx and the maximum
qPi index used for the chroma Qp derivation. The value of qPiMaxldx shall be greater than
or equal to qPi_min_idx. The maximum index qPiMaxIdx used in Qp. derivation 1s derived
as follows:

gPiMaxIdx = qP1_min_idx + gPi_dclta max 1dx
Qp_gPi_val[i] specifies the Qp,. value for the i index.
QpOffset,. specifies the offset value to be used the derivation of the Qp.
The variable Qpcldx| qPi | for qPi with gPi =0 ... qPiMaxldx, is derived as follows:
- For qPi < qPi_min_idx, Qp-ldx[gPi ]is sct cqual to gPi.
- For qPi = qPi min idx ... gPiMaxldx, the following applics:
Qpcldx[ qPi] = Qp._qgPi_val[ qP1]

- For qPi > qPiMaxldx, Qpcldx| qPi | = qPi - QpOffset,

The value of Qp is derived as Qpcldx[gPi].

Vi du, phan tir cti phap qPi_min_idx c6 thé biéu dién chi sé qPinhé nhat dugc
str dung trong viéc lugng tir hoa sac do.

Thém nita, vi du, phin tir ct phép qPi_delta_max_idx c6 thé biéu dién gi tri
den-ta gitta Qpi_min_idx va chi s6 gPi 16n nhét dugc sir dung trong khi dan xut Qpc
sdc d6. Gia tri ctia qPiMaxIdx c6 thé 12 16n hodc bang qPi_min_idx. Vi duy, chi s6 16m
nhat qPiMaxIdx dwgc st dung trong khi dan xuét Qpe c6 thé duogc dan xuét nhu trong
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phuong trinh sau day.

Phuong trinh 4

qPiMaxIdx = gPi_min_idx + qPi_delta_max_idx

Thém nita, vi du, phan tr cti phap Qpc_qPi val[i] c6 thé biéu dién gia tri Qpc
cho chi sb tht i (i-th).

Thém nita, vi du, phn ttr cu phap QpOffsetc c6 thé bicu dién gia tri bu dugc
st dung cho viéc dan xuét Qpc.

Thém nita, vi du, tham s& Qpcldx[qPi] cho qPi c6 thé dugc din xut nhu sau.
Trong truong hop nay, gP1 co thé 1a tir 0 dén qPiMaxIdx.

- Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé duoc thiét dat gidng v6i gPi.

- Khi qPi = qPi_min_idx...qPiMaxIdx, thi Qpcldx[qPi] ¢6 thé dugc thiét dat
gidng voi Qpc_gPi val[gPi].

- Khi qPi > qPiMaxldx, thi Qpcldx[qPi] c6 thé dugc thiét dit nhu qPi -
QpOffsetc.

Sau d6, gié tri ciia Qpc c6 thé duge dan xuat nhu Qpcldx[qPi].

Vi du, theo phuong an nay, néu quy trinh dé dan xuét tham s6 luong tir héa
dugce mo ta trong dinh dang chuén, thi quy trinh c6 thé duoc biéu dién nhu trong bang
sau day.

Béang 16
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Derivation process for quantization parameters
Inputs to this process arc:

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

—a variable cbWidth specifying the width of the current coding block in luma samplcs,
—a variable cbHeight specifving the height of the current coding block in luma samples,

—a variable treeType specifying whether a single tree (SINGLE_TREE) or a dual tree 1s used
to partition the CTUs and, when a dual trec is uscd, whether the luma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization paramecter Qp'y and the chroma quantization
parameters Qp', and Qp'c, are derived.

The luma location ( xQg. yQg ), specifics the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy prpp. Its width and height are equal to the width and height of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLeftX and CuQgTopLeftY.

When treeType is equal to SINGLE TREE or DUAL_TREE LUMA, the predicted luma
quantization parameter qPy gy, 18 derived by the following ordered steps:

1.The variable qPy ppry is derived as follows:

—  If one or more of the following conditions are true, qPy pgyy 1S set equal to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy prpy 1S set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) sct cqual to ( xCb, yCb ) and thc ncighbouring location
( xXNbY, vNbY ) sct cqual to ( xQg — 1, yQg ) as inputs, and thc output is assigned to
availablcA. The variable qPy , 1s derived as follows:

— If one or more of the following conditions are true, qPy 4 is set equal to qPy prey:
— availablcA is cqual to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block
covering the luma location ( xQg — 1. yQg ) is not cqual to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp = (xQg — 1) >> MinTbLog2SizeY

yTmp = yQg >> MinTbLog2SizcY

minTbAddrA = MinTbAddrZs[ xTmp |[ yTmp |

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog28SizcY ) )

— Otherwise, qPy , is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering (xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY. yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availablcB. The variable qPy , is derived as follows:

— If one or more of the following conditions are true, qPy p is set equal to qPy prgy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg, vQg — 1) is not equal to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp = xQg >> MinTbLog28SizeY

yTmp =(yQg — 1) >> MinTbLog2SizeY

minTbAddrB = MinTbAddrZs[ xTmp |[ yTmp |

ctbAddrB =

minTbAddrB >> (2 * ( CtbLog2SizeY — MinTbLog2SizeY ) ) (8-922)

— Otherwise, qPy g is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg, yQg — 1 ).

4. The predicted luma quantization parameter qPy prgp is derived as follows:

— If all the following conditions arc truc, then qPy prpp is sct cqual to the luma
quantization paramctcr Qpy of the coding unit containing the luma coding block
covering ( xQg, yQg — 1 ):

— availableB is equal to TRUE.

— the current quantization group is the first quantization group m a CTB row
within a brick

— Otherwisc, qPy pgep is derived as follows:
qPy prep =(qPy 4 tqPy g+ 1) >> 1
The variable Qpy, is derived as follows:
Qpy=

(( Py prpp + CuQpDeltaVal + 64 + 2 * QpBdOffscty )%( 64 + QpBdOffscty ) ) — Qp
BdOffset,
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The luma quantization parameter Qp's- is derived as follows:
q p Py

Qp'y = Qpy + QpBdOffsct,

When ChromaArrayType is not cqual to 0 and trecType is cqual to SINGLE_TREE or
DUAL TREE CHROMA, thc following applics:

— When trecType is cqual to DUAL TREE CHROMA, the variable Qpy is sct cqual to the
luma quantization paramctcr Qpy of the luma coding unit that covers the luma location
(xCb + cbWidth / 2, vCb + cbHeight / 2 ).

— The variables Py, qP, and qP ¢, arc derived as follows:

qPigy, = Clip3( —QpBdOffsetc, 69, Qpy + pps_cb_qp_offset + slice_cb_qp_offset )

qPie, = Clip3( —QpBdOffset., 69, Qpy + pps_cr_qp_offset + slice_cr_gp_offset )

qPicer = Clip3( —QpBdOffset.. 69, Qpy + pps_joint_cber_gp_offset + slice_joint_¢
ber_gp_offset )

- If ChromaArrayType is equal to 1, the variables qP . qP¢; and qPcy ¢, are
set equal to the value of Qp as specified in-Table 8-15 based on the index gPiequal to
qPicy, qPic, and qPiqyc,, respectively clause 7.x.x

—  Otherwise, the variables qP,, P, and qP ¢, are set equal to Min( gPi, 63 ), based on the
index qPi cqual to qPiy,, qP1¢, and qPigycy. respectively.

— The chroma quantization paramcters for the Cb and Cr components, Qp’c, and Qp'c,, and
joint Cb-Cr coding Qp' ¢, arc derived as follows:

Qp'cy, = qPe;, + QpBdOffset,

Qp'C‘r = qPCr + QdeOffsetC

Qp'cper = Py, + QpBAOfiset,

M&S%—Speﬂﬁm&meﬁ%emmmm%p%
gr|<3 |3 |3 |3 |3|34|3 (3|3 3131414414 |43

g8 gl+1213 S5le|Z |8 |20 |+ ]|2|3
Qp|l=¢ |2 [3|3[|3|33|3[3|3]|3]|3]3 3|3 |3 |=—gRi—6
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Tham chiéu dén Béang 16, quy trinh dan xuét cho tham s lugng tir hoa do
choi va sic do co6 thé duoc bit dau dua vao thuc té 12 d4u vao cho quy trinh 13 vi tri
6 chéi (xCb, yCb), tham sb cbWidth va cbHeight chi dinh chiéu rong va chiéu cao
ctia khdi 14p ma hiéu tai, va tham sb treeType chi dinh c4y don hodc cdy kép. Trong
khi d6, nhu trong cac ndi dung dugec mo ta & trén, tham s6 lugng tr hoa do choéi va
tham s lugng tir hoa sdc do c6 thé dugc biéu dién nhur Qp'y, Qp'cy va Qp'cr.

Thém nita, sang ché nay dé xuat phuong én khac trong do thong tin cho tham
s6 luong tir hdéa duge bao hiéu.

Vi du, phuong an nay d@& xuét vi du trong d6 cd bén trong nhu SPS ¢6 ché do
duoc x4c dinh béi ngudi ding hodc ché do mic dinh, thi cdc phan tir i phap vén c6
thé dugc sit dung dé diéu khién viéc dan xuét tham sd luong tir héa duge st dung. Vi
du v& phn tir ¢ phép vén ¢6 thé duge sir dung dé dan xuat tham s6 luong tir héa ¢
thé 1a gidng nhu trong cac bang sau day. Trong khi do, chu trc cua cac phan tir ci

phap khong dugc gié1 han ¢ cAu trac dugc minh hoa trong cac bang sau day, vi du.

Bang 17
pic_parameter set rbsp( ) { Descriptor
pps_pic_parameter_set id ue(v)
Qpc_data default flag u(l)
Bang 18
slice header( ) { Descriptor
slice_pic_parameter_set_id ue(v)

if(1Qpc_data_default_flag )
slice Qp¢_aps_id u(5)
byte alignment( )

1
J

Béang 19
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adaptation_parameter_set_rbsp( ) { Descriptor
adaptation_parameter_set_id u(s)
aps_params_type u(3)

if( aps_params type == ALF APS)
alf data(adaptation parameter set id )

else if (aps params type == LMCS APS)
Imcs_data( )

else if ( aps params_type == Qpc APS)//2
Qpg_data()

aps_extension_flag u(1)

if( aps_extension flag )

while( more_rbsp data( ) )
aps_extension_data_flag u(1)
tbsp_trailing_bits( )

;

Vi dy, phan tir ¢t phap Qpc data default flag c6 thé bidu dién liéu ché do
dugc xac dinh bsi ngudi dung duge sir dung cho viéc dAn xuét tham sd luong tir héa.
Vi du, Qpc_data_default_flag c6 gia tri 12 0 c6 thé biéu dién 1 ché do dwgc xac dinh
bdi ngudi dung duge sir dung cho viéc dAn xuét tham sb lugng tir hoa. Thém nira, vi
du, Qpc_data default flag co giatrila 1 ¢ thé biéu dién 13 bang mic dinh duge su
dung cho viéc dan xuét tham sb luong tir hoa sic do. Trong trudng hop nay, bang mac
dinh c6 thé 1a gidng nhu Bang 7. Thém nira, néu phin tr cG phép
Qpc _data_default flag 1a khong c6 mat, thi phén tir ci phap Qpc_data_default_flag
c¢6 thé duogc suy luan nhu 1. |

Trong khi do, néu ché do dugc xac dinh boi nguoi dung dugce s dung, thi
tidu dé 14t, nhom 6 xép/tiéu dé, hodc tiéu dé thich hop khac twong Gmg c6 thé dugc sir
dung dé bao hidu ID APS. Vi dy, nhu trong Bang 18, phan tir ct phéap biéu dién ID
APS thong qua tiéu d 14t ¢6 thé duge bdo hiéu.

Vi du, phan t@ ci phap slice Qpc aps id co6 thé biéu dién
adaptation_parameter_set id ctua APS Qp. dugc dé cap dén béi 14t. Temporalld cta

don vi NAL APS Qp. c6 adaptation_parameter_set_id, nhu slice_Qp._aps_id, c6 thé
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13 nhé hon hoic bing Temporalld cia don vi NAL 14t duge 1ap ma. Néu nhiéu Qpe
APS c¢6 adaptation_parameter set_id c6 cung gia tri dugc dé c4p dén béi hai hodc
nhiéu 14t ciia cing hinh anh, thi nhiéu Qpc. APS c6 adaptation_parameter_set_id c6
cung gia tri ¢6 thé c6 cuing ndi dung.

Thém nita, ciu tric APS ma chuyén dit liéu lugng tr hoa sic do, von duoc dé
xuét trong phwong 4n nay, c6 thé 1a gibng nhu Bang 19.

Vi du, phan tir ctt phép adaptation_parameter_set_id c6 thé cung cp bo dinh
danh ciia APS duogc d& cap dén boi cac phan tir ci phap khac.

Thém nita, vi du, phan tir ¢ phép aps_extension_flag co thé biéu dién lidu
cac phan tir cti phap aps_extension_data_flag la c6 mit trong cAu tric ¢ phap RBSP
APS hay khong. Vi du, phén tir ¢t phép aps_extension_flag co gid trila 1 c6 thé biéu
dién cac phan tir cti phap aps_extension_data_flag la c6 mit trong cAu tric ct phap
RBSP APS. Phan tir ¢t phap aps_extension flag c6 gid tri 1a 0 c6 thé biéu dién cac
phan tir ci phip aps extension_data flag 1a khong c6 mét trong cAu tric cu phap
RBSP APS.

Thém nita, vi dy, phan tir ¢ phap aps_extension_data_flag c6 thé c6 gid tri
b4t ky. Sw c6 mit (sw c6 mat va gia tri) cua aps_extension_data_flag co thé khong
anh huong dén su thich Gng gidi ma cho dbi tugng duoc dic ta trong mot phién ban
ctia chudn nay. Vi du, thiét bi giai ma ma theo mét phién ban ctia chudn nay c6 thé bo
qua tat ca cac phan tir ¢t phap aps_extension_data_flag.

Thém nita, vi du, phan tir ¢l phép aps_params_type c6 thé biéu dién loai clia
cac tham s6 APS duoc bao gdbm trong APS nhu dugc minh hoa trong Bang 10.

Qpc_data() dugc boc 10 trong Bang 19 ¢o thé dugc bao hiéu nhu bang sau
day.

Béang 20
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Qpc_data () { Descriptor
qPi_min_idx ue(v)
qPi_delta_max_idx ue(v)
Qpc prec_minusl ue(v)
Qp_init_val ue(v)
for (i=qgPi_min_idx + 1; i <= qPiMaxldx; i++)

Qpc qPi _delta_val[ i ] ue(v)
QpOffset - ue(v)
}

Vi du, phan tit cG phép qPi_min_idx c6 thé bidu dién chi sé qPi nh6 nhat dugc
str dung trong viéc lugng tir hda sdc do.

Thém nita, vi du, phan tir i phép qPi_delta max_idx c6 thé biéu dién gia tri
den-ta gitta Qpi_min_idx va chi s qPi 16n nhit dugc sir dung trong khi dan xuét Qp.
séc do. Gia tri ciia qPiMaxIdx c6 thé 1a 16n hodc bing qPi_min_idx. Vi du, chi s 16n
nhat qPiMaxIdx duogc sur dung trong khi dan xuét Qp. ¢6 thé dugc din xuét gidng
Phuong trinh 4.

Thém nita, vi du, gia tri thu dwoc bang cich cong 1 vao phén tr ¢t phép
Qpc_prec_minusl co thé biéu dién sb bit duoc st dung cho viéc biéu dién ct phap
Imcs_delta_abs cwli]. Gia tri cia Qpc_prec_minusl co thé 1a trong pham vi 12 0 dén
BitDepthy — 2.

Thém nita, vi du, phan tir ¢ phdp Qp._init val c6 thé biéu dién gia tri Qpc
tuong tmg véi qPi_min_idx.

Thém nita, vi du, phan tir ci phép Qpc_qPi_delta_val[i] ¢6 thé biéu dién den-
ta cua gia tri Qpc cho chi s6 thir i.

Thém ntra, vi du, phﬁn tir ¢ phap QpOffsetc co thé biéu dién gia tri bu dugce
st dung cho viéc din xuét Qpe. |

Vi du, tham sd Qpcldx[gPi] cho gPi ¢6 thé duoc din xuit nhu sau. Trong
trudng hop nay, gPi c6 thé 1a tir 0 dén qPiMaxIdx.

- Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé duoc thiét dat gidng véi gPi.
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- Khi gPi= gPi_min_idx...qPiMaxIdx, thi Qpcldx[qPi] co thé dugc thiét dat
nhu Qpe_gPi_delta val[gPi] + Qpcldx[gPi-1].

- Khi qPi > qPiMaxIdx, thi Qpcldx[qPi] c6 thé dugc thiét dat nhu qPi -
QpOfisetc.

Sau d6, gié tri ciia Qpc c6 thé duge dan xuat nhu Qpcldx[qPi].

Nhu trong phuong éan dugc dé cap 6 trén, tham sb lugng tir hoa séc do, tic 13,
Qp'Cb, Qp Cr va Qp CbCr ¢6 thé dugc dan xuét sir dung thong tin duge xac dinh béi
ngudi dung duge bao hiéu hodc bang méc dinh dugc minh hoa trong bang mac dinh,
nhu Bang 7.

Vi du, trong phuong an nay, néu quy trinh dé din xuit tham s6 lwong tir hoa
duogc viét trong dinh dang chuén, thi quy trinh ¢6 thé dugc biéu dién nhu trong bang
sau day.

Bang 21
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Derivation process for quantization parameters
Inputs to this process arc:

—aluma location ( xCb, yCb ) specifying the top-left luma sample of the current coding block
relative to the top-left luma sample of the current picture,

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

—a variable treeType specifying whether a single tree (SINGLE_TREE) or a dual tree is used
to partition thc CTUs and, when a dual trec is uscd, whether  the luma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp', and Qp'c, are derived.

The luma location ( xQg, vQg ). specifics the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY., respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy pgrp. Its width and height are equal to the width and height of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLefiX and CuQgTopLeftY.

When treeType is equal to SINGLE_TREE or DUAL_TREE _LUMA, the predicted luma
quantization parameter qPy pgyy 18 denived by the following ordered steps:

1.The variable qPy prpy is derived as follows:

—  Ifone or more of the following conditions are true, qPy pryy is set equal to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

- Otherwise, qPy pgpy 18 set
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2. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, vCurr ) sct cqual to ( xCb, yCb ) and the ncighbouring location
( xNbY. yNbY ) set equal to ( xQg — 1, yQg ) as inputs, and the output is assigned to
availablcA. The variable qPy , is derived as follows:

— If one or more of the following conditions are true, qPy , is set equal to gPy prpv:
— availableA is equal to FALSE.

— the CTB addrcss ctbAddrA of the CTB containing the luma coding block
covering the luma location ( xQg — 1, yQg ) is not equal to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp = (xQg — 1) >> MinTbLog2SizeY

yImp =yQg >> MinTbLog2SizcY

minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog2SizeY ))

— Otherwisc, qPy 4 1s sct cqual to the luma quantization paramcter Qpy of the
coding unit containing the luma coding block covering ( xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clause 6.4 X [Ed. (BB):
Neighbouring blocks availability checking process tbd| is invoked with the location
( xCurr, vCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xXNbY, yNbY ) set equal to ( xQg, vQg — 1) as inputs, and the output is assigned to
availableB. The variable qPy p is derived as follows:

— If one or more of the following conditions are true, qPy g is set equal to qPy pypy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg, yQg — 1) is not cqual to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp = xQg >> MinTbLog2SizeY

yITmp = (yQg — 1) >> MinTbLog2SizeY

minTbAddrB = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrB =

minTbAddrB >> (2 * ( CtbLog2SizeY — MinTbLog2SizcY ) ) (8-922)

— Otherwise, qPy g 1s set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering (xQg, yQg — 1).

4. The predicted luma quantization parameter gPy pgpp is derived as follows:

— If all the following conditions are true. then qPy pgyyp 1S set equal to the luma
quantization parameter Qpy of the coding unit containing the luma coding block

covering ( xQg, vQg — 1 ):
— availablcB is cqual to TRUE.

— the current quantization group is the first quantization group mn a CTB row
within a brick

— Otherwise, qPy prep 18 derived as follows:
qu_pRED = QPY— At qPY_B +1) >> 1
The variable Qpy is derived as follows:
Qpy=

((qPy pren t CuQpDeltaVal + 64 + 2 * QpBdOffsety )%( 64 + QpBdOffsety ) ) — Qp
BdOffsety
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The luma quantization parameter Qp'y is derived as follows:
Qp'y = Qpy + QpBdOfisety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL_TREE_CHROMA, the following applies:

— When treeType is equal to DUAL_TREE_CHROMA, the variable Qpy is set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location
(xCb + cbWidth / 2, vCb + cbHeight / 2 ).

— The variables qP,, qPc, and qPq,c, are derived as follows:

qPic, = Clip3( —QpBdOffset., 69, Qpy + pps_cb_gp_offset + slice_cb_qgp_offset)
qPi., = Clip3( —QpBdOffscte, 69. Qpy + pps_cr_qp_offsct + slice_cr_gp_offsct )

qPicye, = Clip3( —QpBdOffset, 69, Qpy + pps_joint_cber_qp_offset + slice _joint_c
ber_gp_offsct)

— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to FALSE,
the variables qPcy, qPc, and qP ¢, are set equal to the value of Qp as specified in
clause 7.x.x

— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to TRUE,
the variables qP¢y, qPc, and qPyc, are specified in Table 8-15 based on the index qPi
cqual to qPigy,, qPic, and qPigyc,, respectively
— Otherwise, the variables qP,, qPc, and qPq,c, are set equal to Min( qPi, 63 ). based on the
index qPi equal to qPicy, qPic, and qPigyc,. respectively.

— The chroma quantization parameters for the Cb and Cr components, Qp’c, and Qp'c,, and
joint Cb-Cr coding Qp'cyc, are derived as follows:

Qp'cp, = 9P, + QpBdOfiset,

Qp'c, = qPc, + QpBdOfiset,

QP'cher = GPeyer + QPBAOffset,

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1

@il<3 [3]3]3]3]34]3|3|3[3]3]4]a]a]a]|>4
of1]2]3 slel7]8]olof1]2]3

opl=q 233 [3]33[3(3(3]3(3]3|3]|3]|3]|=api-0

< |Pi [9]of1]2 3alals|s|elel7]7

Tham chiéu dén Bang 21, khi ChromaArrayType la 1 va
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Qp._data_default flag chi béo sai (false) (tirc 1a, vi du, khi Qp._data_default_flag la
0), thi cac tham s& qPcy, qPcr va qPcver €6 thé dugc din xuét dua trén thong tin duge
x4ac dinh boi nguoi dung duge bao hiéu nhu duge dé xuét trong phuong 4n nay. Khi
ChromaArrayType 1a 1 va Qp._data_default flag chi bdo ding (true) (tc 1a, vi du,
khi Qpc_data_default flagla 1), thi cac tham s6 qPcv, qPcr va qPcver €0 thé duoc din
xuét bang bang mic dinh dya trén céc chi s& qPi 1an luot gidng nhu gPicy, qPicr va
gPicocr.

Thém nita, sang ché nay dé xuat phuong 4n khac trong d6 thong tin cho tham
sb lugng tir hda duge bao hiéu.

Vi du, phuong an nay dé xuét cac phan tir cii phap ma c6 thé duoc str dung
dé diéu khién viéc dan xuét tham sb Iwong tir hoa b%lng cach chi bao ché do dugc xic
dinh béi ngudi ding hodc ché 46 mac dinh thong qua co ciia SPS. Cu thé, phuong 4n
nay dé xuét so d6 dé bao hidu cac phan tir ctt phap cua ciu tric ct phap sau day. Trong
khi d6, cdu trac cua cac phan tir ci phap 1a mot vi du, va khong dugc gi6i han dén

cAu trac duoc minh hoa trong bang sau day.

Béang 22

Qpc_data () { Descriptor
qPi_min_idx ue(v)
qPi_delta_max_idx ue(v)
for (i=qPi_min idx; i <= qPiMaxIdx;i++)

Qpc qPi_delta_val[ 1] ue(v)

QpOffset . ue(v)

}

Vi du, phan it ¢t phép qPi_min_idx c6 thé biéu din chi sé qPi nhé nhat dugc
str dung trong viéc luong tir hoa sdc do.

Thém nira, vi du, phan tir ¢t phap qPi_delta_max_idx c6 thé biéu dién gia tri
den-ta gitta Qpi_min_idx va chi s& qPi 16n nhét dugc st dung trong khi dan xuét Qp.
sdc do. Gia tri cia gPiMaxIdx ¢ thé 12 16n hodc bang qPi_min_idx. Vi dy, chi s6 16n

nhit qPiMaxldx dugc sit dung trong khi din xuét Qpe ¢6 thé dugc din xuit nhu
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Phuong trinh 4.

Thém nita, vi du, phan tir ¢t phap Qpc_qPi_delta_val[i] ¢6 thé biéu dién den-
ta cia gia tri Qpc cho chi s thir i.

Thém nita, vi du, phan tir cti phap QpOffsetc co thé biéu dién gia tri bu dugc
sit dung trong khi dan xuét Qpe, nhu cac ndi dung duge dé cap dén & trén.

Nhu trong phuong an dugce dé cap 6 trén, tham sb lugng t hoa sic do, tirc 1,
Qp'Cb, Qp'Cr va Qp CbCr co thé duoc din xuét sir dung thong tin duge xac dinh béi
nguoi dung duge bao hiéu hodc bang mic dinh, nhu Bang 7.

Vi du, trong phuong an nay, néu quy trinh dé din xuét tham sb lugng tir hoa
dugce viét trong dinh dang chuén, thi quy trinh c6 thé dugc biéu dién nhu trong bang
sau day.

Béang 23
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Derivation process for quantization parameters
Inputs to this process arc:

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

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

—a variable treeType specifying whether a single tree (SINGLE_TREE) or a dual tree is used
to partition thc CTUs and, when a dual trec is  used, whether  the luma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp', and Qp'c, are derived.

The luma location ( xQg, vQg ). specifics the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy pgep. Its width and height are equal to the width and height of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLeftX and CuQgTopLeftY.

When treeType is equal to SINGLE TREE or DUAL_TREE LUMA, the predicted luma
quantization parameter qPy pgyp 15 derived by the following ordered steps:

1.The variable Py pgry is derived as follows:

—  TIfone or more of the following conditions are true, qPy pgyy is set equal to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy pgpy 1S set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, vCurr ) sct cqual to ( xCb, yCb ) and thc ncighbouring location
( xXNbY, vNbY ) sct cqual to ( xQg — 1, vQg ) as inputs, and thc output is assigned to
availablcA. The variablc qPy 4 1s derived as follows:

— If one or more of the following conditions are true, qPy 4 is set equal to qPy pggy:
— availablcA is cqual to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block

covering the luma location ( xQg — 1, ¥Qg ) 1s not cqual to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp = (xQg — 1) >> MinTbLog2SizeY

yTmp = vQg >> MinTbLog2SizcY

minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp |

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog2SizcY ) )

— Otherwise, qPy 4 is set equal to the luma quantization parameter Qpy-of the
coding unit containing the luma coding block covering (xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY. yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availablcB. The variable gPy y s derived as follows:

— If one or more of the following conditions are true, qPy g is set equal to qPy prgy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block

covering the luma location ( xQg, yQg — 1) is not cqual to CtbAddrInBs,
wherc ctbAddrB is derived as follows:

xTmp =xQg >> MinTbLog2SizeY

yImp =(yQg —1) >> MinTbLog2SizcY
minTbAddrB = MinTbAddrZs| xTmp || yTmp |
ctbAddrB =

minTbAddrB >> (2 * ( CtbLog2SizcY — MinTbLog2SizcY ) ) (8-922)

— Otherwise, qPy g is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg, yQg — 1).

4. The predicted luma quantization parameter qPy prgp s derived as follows:

— If all the following conditions are true, then gPy prpp is set equal to the luma
quantization paramctcr Qpy of the coding unit containing the luma coding block
covering ( xQg, yQg — I ):

— availableB is equal to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwise, qPy prep 1 derived as follows:
qPy prep = (qPy A+ qPy g+ 1) >> 1
The variable Qpy 1s derived as follows:
Qpy =

((gPy prep + CuQpDeltaVal + 64 + 2 * QpBdOffsety )%( 64 + QpBdOffsety ) ) — Qp
BdOffscty
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The luma quantization parameter Qp'y is derived as follows:
Qp'y = Qpy + QpBdOffsety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL _TREE CHROMA, the following applies:

— When treeType is equal to DUAL_TREE_CHROMA, the variable Qpy is set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location
( xCb + cbWidth /2, yCb + cbHeight / 2).

— The variables qP¢y,. qPc, and Py, are derived as follows:
qPigy, = Clip3( —QpBdOffset., 69, Qpy + pps_cb_qp_offset + slice_cb_gp_offset )
qPic, = Clip3( —QpBdOffset,, 69, Qpy + pps_cr_qp_offset + slice_cr_qp_offset)
qPicpe, = Clip3(—QpBdOfifset,, 69, Qpy + pps_joint_cber_qp_offset + slice_joint_c
ber_gqp_offset)

— If ChromaArrayType is cqual to 1, and Qpe_data_dcfault flag is cqual to FALSE,

the variables qPqy,, qPe, and qPgc, are set equal to the value of Qp, as-speetfiedin
Table-8-15-based on the index gPiequal to qPicy,, qPic, and qPiyc,, respectively as
described below:

The variable Qpcldx| i ] is derived as follows:
-Fori< gPi_min_idx, Qpcldx[1]is sct cqual to qP1.
- Fori=qPi_min_idx ... qPiMaxIdx, the following applies:
Qpeldx[i1]= Qp._qPi_delta val[ 1]+ Qpcldx[i-1]
For i > gPiMaxldx, Qpcldx[ 1 ] = qPi - QpOffset.
The value of Qp is derived as Qpcldx[qPi]
— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to TRUE, the

variables gP,, QP and qP,c, are specified in Table 8-15 based on the index qPi
equal to qPi,, qPi and qPig,c,, respectively
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— Otherwise, the variables qP,. qP, and qP ¢, arc sct cqual to Min( gPi, 63 ), based on the
index qPi equal to qPiy,, qPi, and qPigyer. respectively.

— The chroma quantization parameters for the Cb and Cr components, Qp’, and Qp’¢,, and
joint Cb-Cr coding Qp' (-, are derived as follows:

Qp'cp, = qPe, + QpBdOffset:

Qp'c, = qP¢, + QpBdOfiset.
Qp'cper = APeper + QpBdOffset,

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1

qPi|<3 3|3 |3 |3 |34(3 |3 |33 |3 ]4(4]4]|4]>43
0111213 slel718|9]0|1]2]3

Qpl=q 23|33 |33[3|3|3|3]3|3[3|3|3]|=qpPi-6

o |Pi ool ]2 3lalals]|5]le6|6]|7]|7

Tham chiéu dén Bang 23, khi ChromaArrayType la 1 va
Qp._data_default flag chi béo sai (tc 13, vi du, khi Qp._data_default flag 1a 0), thi
cac tham sb qPcb, gPcr va qPcser €6 thé duoc din xut dua trén thong tin dugc xac
dinh boi nguoi dung duge bao hiéu nhu dugce dé xuét trong phwong 4n nay. Vi du,
khi ChromaArrayType 1a 1 va Qp._data default flag chi bao sai (tic la, vi dy, khi
Qp._data_default flagla 0), thi cac tham s6 qPcv, qPcr va gPcver €6 thé duoc dan xut
tuong tu véi gia tri cua Qpc dl_xa trén cac chi sé qPi 1an luot gidng nhu qPics, gPicr va
gPicvcr nhu sau.

Vi du, tham sb Qpcldx][i] c6 thé duoc dan xuit nhu sau.

- Khii<qPi min idx, Qpcldx[qPi] c6 thé duge thiét dat gidng véi gPi.

- Khii=qPi_min_idx...qPiMaxIdx, thi Qpcldx[i] c6 thé dugc thiét dt nhu
Qpc_gPi_delta val[i] + Qpcldx[i-1].

- Khi i > qPiMaxIdx, thi Qpcldx[i] c6 thé dugc thiét dat nhu qPi - QpOffsetc.

Sau d6, Qpc c6 thé duoc thiét dit nhu Qpcldx[i].

Thém nita, tham chiéu dén Bang 23, khi ChromaArrayType 1a 1 va

Qp._data_default flag chi bao dung (tirc 1a, vi du, khi Qpc_data_default flag la 1),
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thi cac tham sb gPcb, qPcr va gPeber €O thé duoc dan xuét béng bang mac dinh dua
trén céc chi s6 qPi 14n luot gidng nhu qPicy, qPicr va qPichcr.

Thém nita, sing ché nay d& xuét phuong 4n khéc trong d6 thong tin cho tham
sd lugng tir hda duge bao hiéu.

Vi dy, phuong 4n nay dé xuét cac phan tir cti phép cho tham s6 dan xuat lwong
tir hoa (Qpc) trong tap tham s6 thich timg (APS). Vi dy, ID APS c6 thé dugc bao hidu
trong tiéu dé lat. Thém nita, vi dy, co thé c¢6 co bén trong tap tham sd hinh anh (PPS)
ma biéu dién liéu bang mic dinh dugc sir dung hodc bang duoc dAn xudt tir thong tin
duoc bao hiéu trong APS duogc st dung dugc dé xuit. Thém nira, vi du, néu bang mac
dinh 13 khong duoc st dung, so dd didu khién bd sung d€ hd tro truy cép vao APS
bao gém dit liéu Qpc ¢6 thé dugc thém vao tiéu dé lat.

Trong khi d6, theo chuén video/anh hién c6, QP sic do co thé duoc dan xuét
tr QP d6 chdi, va co thé dugc cap nhat béng do bu QP dugc bao hi€u bd sung. Bang
tham s lugng ti hoa sac do Qpc hién ¢6 ¢6 thé 1a bang mic dinh, nhu Bang 7.

Phuong 4n nay dé xuét bd sung ham dé béo hiéu tham s6 lugng tir hoa sdc do
Qpc nhu ham cuda chi s6 qPi. APS c6 thé dugc sir dung dé hop nhit cac so dd bao
hiéu gdm cac gia tri Qpc.

Vi du, APS theo phuong 4n nay co thé 1a gidng nhu bang sau day.

Bang 24

82

82/151



48139 83/151

adaptation_parameter set_rbsp( ) { Descriptor
adaptation_parameter_set_id u(s)
aps_params_type u(3)

if( aps params type == ALF APS)
alf data(adaptation_parameter_set id )

else if ( aps_params_type == LMCS_APS)
Imcs_data( )

else if (aps params type == Qpo APS)//2
Qpc_data()

aps_extension_flag u(l)

if( aps_extension flag )
while( more_rbsp data( ) )

aps_extension_data_flag u(1)
tbsp_trailing_bits( )

i

Vi du, phén tir ¢t phép adaptation parameter_set_id c¢6 thé cung cip bo dinh
danh ctia APS duogc dé cap dén bdi cac phan tir ¢ phap khac.

Thém nita, vi du, phan tir ci phép aps_params_type co thé biéu dién loai ctia
c4c tham sd APS dugc bao gdbm trong APS nhu duwgc minh hoa trong Bang 10.

Thém nita, vi du, phin ti ci phdp aps_extension_flag c6 thé biéu dién liéu
cac phan tir cti phap aps_extension_data_flag la c6 mat trong ciu tric ¢ phap RBSP
APS. Vi dy, phan tir ¢ phap aps_extension_flag co gia trila 1 ¢6 thé biéu dién cac
phén tir ¢t phap aps_extension_data_flag 12 ¢6 mat trong cAu tric ci phap RBSP APS.
Phan tir ci phéap aps_extension_flag c6 gid tri 1a 0 c6 thé biéu din cac phan tir ct
phéap aps_extension_data_flag 1a khong c6 mat trong chu triic ci phap RBSP APS.

Thém nita, vi du, phan tir ¢ phéap aps_extension_data_flag c6 thé c6 gia tri
bét ky. Su c6 mit (suw c6 mdt va gia tri) cla aps_extension_data_flag c6 thé khong
anh huong dén sy thich Gmg giai ma cho d6i trong duoc dic ta trong mot phién ban
ctia chuén nay. Vi du, thiét bi giai ma ma theo mot phién ban cta chuén nay co thé bo
qua tat ca cac phéan tir cti phdp aps_extension_data_flag.

Qp._data() dugc boc 10 trong Bang 24 ¢o thé duoc bao hiéu trong bang sau
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day.
Béang 25
Qpc data () { Descriptor
qPi_min_idx ue(v)
qPi_delta_max_idx ue(v)
for (i = qPi min idx; i <= gPiMaxIdx; i++)

Qpc qPi_delta_val[ 1 ] ue(v)
QpOffset present_flag u(1)
if(QpOffset. present flag)

QpOffset . ue(v)
;

Vi du, phan ti ot phép qPi_min_idx c6 thé biéu dién chi sé qPi nhé nhat dugc
str dung trong viéc luong tir hoa sdc d0. Gia tri cia gPi_min_idx ¢ thé 1a trong pham
vi tir 0 dén 63.

Thém nita, vi du, phan ti cti phap qPi_delta max_idx c6 thé biéu dién gia tri
den-ta gitta Qpi_min_idx va chi s& qPi 16n nhét duge sir dung trong khi dan xuit Qpe
sdc do. Gia tri ctia qPiMaxIdx c6 thé 14 16n hoic béng qPi_min_idx. Thém nira, vi du,
gia tri ctia gPi_delta max idx c6 thé 1a trong pham vi 1a 0 dén 63. Vi du, chi s6 16n
nhét qPiMaxIdx dugc st dung trong khi dan xuét Qp. c¢6 thé dugc din xuét gidng
Phuong trinh 4.

Thém nita, vi du, phan tir cti phép Qpc_qPi_delta val[i] c6 thé biéu dién mirc
chénh 1éch gifta cac gia tri Qpc cho chi s6 thir i. Mirc chénh 1éch c6 thé ciing dugc
goi 1a den-ta.

Thém nita, vi du, phan tir ca phap QpcOffsetc_present flag co thé biéu dién
liéu QpOffsetc 1a c6 mat trong ludng bit hay khong. Vi du, QpcOffsetc_present_flag
cogiatrilal co thé biéu dién 1a QpOffsetc 1a c6 mit trong ludng bit. Thém nita, vi
du, QpcOffsetc_present flag c6 gid trila 0 co thé biéu dién 1a QpOffsetc 1a khong c6
mat trong ludng bit. Khi QpcOffsetc_present flag 1a khéng c6 mat, thi

QpcOffsetc_present flag co thé duoc suy luan nhu 0.
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Thém nita, vi du, phan tir ci phap QpOffsetc c6 thé biéu dién gi tri bu dugc
sir dung trong khi din xuét Qpe.

Vi du, tham s6 Qpcldx[qPi] cho qPi c6 thé dugc dan xuét nhu sau. Trong
trwomg hop nay, gPi c6 thé 13 0 dén 63.

- Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé dugc thiét dat gidng v6i qPi.

- Khi gPi = qPi_min_idx...qPiMaxIdx, thi Qpcldx[gPi] c6 thé dugc thiét dat
nhu Qpc_gPi_delta val[gPi] + Qpcldx[qPi-1].

- Néu qPi > gPiMaxIdx, QpcOffsetc_present flagla 1, thi Qpcldx[qPi] c6 thé
duge thiét dit nhu qPi - QpOffsetc. Néu QpcOffsetc_present_flag khong 1a 1, tirc 1,
néu QpcOffsetc present flag 1a 0, thi Qpcldx[qPi] c6 thé dugc thiét dat nhu qPi —
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Sau do, gia tri cua Qpc ¢o thé duoc dan xuit nhu Qpcldx[qPi].

Thém nita, phuong 4n nay dé xuét cd dugc bao hiéu nhu PPS nhu trong bang

sau day.
Béang 26
pic parameter set rbsp( ) { Descriptor
pps_pic_parameter_set_id ue(v)
Qpc_data_default_flag u(l)

Vi du, phan ti ct phap Qpe data_default_flag c6 thé biéu dién liéu ché do
dugc xac dinh boi ngudi dung duge sir dung cho vige dAn xuét tham sd lugng tir hoa.
Vidu, Qp. data_default flag c6 gia trila 0 co thé biéu dién 1a ché do duoc xac dinh
boi nguoi dung dugce st dung cho viéc dn xuét tham sb luong tr hoa. Thém nira, vi
du, Qp._data_default_flag c6 gié trj 12 1 c6 thé biéu dién la bang mic dinh duoc dé
cap dén & trén dugc st dung cho viée dAn xuét tham sd lugng tir hoa. Bang méc dinh
c6 thé 1a gibng nhu Béang 7. Néu Qp._data default flag 12 khong c6 mat, thi

Qpc_data default flag c6 thé duogc suy luan nhu 1.
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Thém nita, phuwong 4n nay dé xuét phan tit ¢t phap dugc bao hiéu nhu tiéu de

14t nhu trong bang sau day.

48139

Béang 27
slice_header( ) { Descriptor
slice_pic_parameter_set id ue(v)
if(!Qpc_data_default_flag )
slice Qpe aps id u(s)

byte alignment( )

}

Vi du, phian t¢ ci phap slice Qpc aps_id co6 thé biéu dién
adaptation_parameter_set _id cua APS Qp. dugc dé cap dén bai 1at. Temporalld ctia
don vi NAL APS Qp. c6 adaptation_parameter_set_id, nhu slice_Qpc_aps_id, co thé
12 nh6 hon hodc gidng nhu Temporalld cua don vi NAL lat dugc 14p ma. Néu nhiéu
Qpc APS c6 adaptation_parameter_set_id c6 cung gia tri dugc dé cap dén boi hai hoidc
nhiéu 14t ctia cing hinh anh, thi nhiéu Qp. APS c¢6 adaptation_parameter_set_id c6
cung gié tri co thé ¢6 cling ndi dung.

Vi duy, trong phuong 4n nay, néu quy trinh d din xuit tham s6 luong tir hoa

duge viét trong dinh dang chuén, thi quy trinh c6 thé duoc biéu dién nhu trong bang

sau day.

Béang 28
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8.7.1 Derivation process for quantization parameters
Inputs to this process arc:

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

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

—a variable treeType specifying whether a single troe (SINGLE_TREE) or a dual tree 1s used
to partition the CTUs and, when a dual tree is used, whether the luma
(DUAL_TREE LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp’c, and Qp'c, are derived.

The luma location ( xQg, vQg ). specifies the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that sharcs the same qPy ppp. Its width and height are cqual to the width and height of the
coding trcc nodc of which the top-lcft luma samplc position is assigned to the vanables
CuQgTopLeftX and CuQgTopLeftY.

When tree Type is equal to SINGLE TREE or DUAL_TREE LUMA, the predicted luma
quantization paramoter qPy prep is derived by the following ordered steps:

1. The variable qPy pgrry is derived as follows:

—  If onc or morc of the following conditions arc truc, qPy prey 1S sct cqual to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

- Otherwise, qPy pgpy 1S set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xXNbY, yNbY ) set equal to ( xQg — 1, yQg ) as inputs, and the output is assigned to
availablcA. The variable qPy , is derived as follows:

— If one or more of the following conditions are true, qPy , is set equal to qPy prgy!
— availableA is equal to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block
covering the luma location ( xQg — 1, yQg ) is not equal to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp = (xQg — 1) >> MinTbLog2SizcY

yTmp = yQg >> MinTbLog2SizeY

minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog2SizeY ) )

— Otherwise, qPy , is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covenng (xQg — 1, vQg ).

3. The availability derivation process for a block as specificd in clausc 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, vCurr ) sct cqual to ( xCb, yCb ) and thc ncighbouring location
( xXNbY, yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availableB. The variable qPy  is derived as follows:

— If one or more of the following conditions are true, qPy g is set equal to Py prry:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg, yQg — 1) is not equal to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp = xQg >> MinTbLog2SizeY

yTmp = (vQg — 1) >> MinTbLog2SizeY

minTbAddrB = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrB =

minTbAddiB >> (2 * ( CtbLog2SizeY — MinTbLog2Si1zeY ) ) (8-922)

— Otherwise, qPy p is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg, yQg — 1).

4. The predicted luma quantization parametcr GPy pgyy 18 derived as follows:

— If all the following conditions are true, then qPy pggp is set equal to the luma
quantization parameter Qpy of the coding unit containing the luma coding block

covering ( xQg, yQg — 1 ):
— availableB is equal to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwisc, qPy prep 18 dorived as follows:
qPy prep = (qPy s +qPy g+ 1) >> 1
The variable Qpy; 1s derived as follows:
Qpy =

((gPy priy + CuQpDeltaVal + 64 + 2 * QpBdOffscty )%o( 64 + QpBdOffscty ) ) — Qp
BdOffsety

89



48139 90/151

The luma quantization parameter Qp'y is derived as follows:
Qp'y = Qpy + QpBdOffsety

When ChromaArray Type is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL TREE CHROMA, the following applics:

— When treeType is equal to DUAL. TREE_CHROMA, the variable Qpy is sct cqual to the
luma quantization paramctcr Qpy of the luma coding unit that covers the luma location
(xCb + ¢cbWidth / 2, yCb + cbHeight / 2 ).

— The variables qPy,. P, and P, arc derived as follows:

qPiy, = Clip3( —QpBdOffsct. 69. Qpy + pps_cb_qp_offsct + slicc_¢b_qp offsct)
qPig, = Clip3( —QpBdOffsetc, 69, Qpy + pps_cr_gp_offset + slice_cr_qgp_offset )

qPicye, = Clip3( —QpBdOffsct,, 69. Qpy + pps_joint_cber_gp_offsct + slicc_joint ¢
ber_qp_offset )

— If ChromaArray Type 1s equal to 1, and Qpc_data_defauit_flag is equal to FALSE,
the variables qPcy, qP¢, and qP ¢, are set equal to the value of Qpc as-specified in
clause 7.x.x Fable-815-based on the index gPi equal to qPicy, qPic, and qPicyc,,
respectively

— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to TRUE,
the variables qPgy, qPc, and qPayc, are specified in Table 8-15 based on the index gPi
equal to qPiqy, qPig, and qPigyc,. respectively

_ Otherwisc, the variables qPy,. qP, and qPy ¢, arc sct cqual to Min( qPi, 63 ), bascd on the
index qPi equal to qPigy, qP1, and qPigyc,, respectively.

— The chroma quantization parameters for the Cb and Cr components, Qp'y, and Qp’c,. and
joint Cb-Cr coding Qp' (¢, are derived as follows:

Qp'cy = qPcy + QpBdOffsetc

Qp'c, = qP¢, + QpBdOffset,
Qp’cper = APever + QpBdOffset,

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1

pif<3 3333343 [3]3|3(3[a]a]4]|4]|>4
ofl1]2]3 slel7]s8]oo]1]2]3

op [=q (23 ]33 (33|33 ]3|3(3|3|3]|3|3]|=qpi-6

c |Pi {9]o]1]2 slalals|s|e]e|7]7
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Tham chiéu dén Bang 28, khi ChromaArrayType la 1 va
Qp._data_default flag chi béo sai (tirc 13, vi du, khi Qpe_data_default flag 1a 0), thi
cac tham sb qPcb, gPcr va qPcver €6 thé dugc dan xuit dyua trén thong tin dugc xéac
dinh béi nguoi dung dugc bao hiéu nhu duoc dé xuét trong phuong an nay. Thém
nita, vi du, khi ChromaArrayType 1a 1 va Qp._data_default_flag chi bao dung (tuc I,
vi du, khi Qp._data_default flag la 1), thi cac tham s6 qPcv, qPcr va qPeyer €0 thé
duge dan xuit bing bang mic dinh dya trén céc chi s6 gPi 1an luot gidng nhu qPice,
qPicr va gPicocr.

Thém nita, sing ché nay dé xuit phurong 4n khéc trong d6 thong tin cho tham
s6 lugng tir héa duge bao hiéu.

Vi du, trong phuong 4n nay dé xuét viéc dan xuit duge xac dinh boi nguoi
dung ddi véi viee lugng tr hoa sic dd dugc bao hiéu trong SPS nhu sau. Vi du,
phuong 4n nay dé xuét viéc lugng tir hoa sic dd duge xac dinh boi ngudi ding (Qpc).
Vi du, co SPS ¢6 thé biéu dién liéu bang mic dinh dugc st dung cho viéc dan xuit
lugng tr hoa sdc do hodc cac ndi dung cua bang cho viéc dan xuit lugng tir hoa séc
d6 dugce dan xuét trong thong tin dugc bao hiéu trong SPS.

Vi du, phuong &n nay dé xuét so d6 dé thyc hién viéc lugng t hoa nhu ham

ctia chi s6 qPi bang cach st dung cac phan tir cti phap dugc minh hoa trong bang sau

day.
Bang 29

Qpc_data( ) { Descriptor
qPi_min_idx ue(v)
qPi_delta max_idx ue(v)
for (i=qPi_min_idx; i <= qPiMaxIdx; i++ )

Qp. qPi_delta_val[i] ue(v)
!

Vi du, phan tit ¢t phap qPi_min_idx c6 thé bidu dién chi s qPi nhé nhét duoc

str dung trong viéc luong tir hda sdc d6. Gia tri cia qPi_min_idx c6 thé 14 trong pham
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vi tir 0 dén 63.

Thém nira, vi du, phan tir ¢ phap qPi_delta_max_idx c6 thé biéu dién gia tri
den-ta gifta Qpi_min_idx va chi s6 qPi 16n nhét dugc sir dung trong khi dan xuit Qpe.
sic do. Gia tri ciia qPiMaxIdx c6 thé 1a 16n hoic bang qPi_min_idx. Gié tri cia
qPi_delta_max_idx c6 thé 1a trong pham vi 12 0 dén 63. Vi du, chi s6 16n nht
gPiMaxIdx dugc st dung trong khi dan xuét Qpe c6 thé duge din xuit giéng Phuong
trinh 4.

Thém nita, vi du, phan tir G phap Qpc_qPi_delta val[i] c6 thé biéu dién den-
ta cuia gia tri Qpc cho chi s6 thu i.

Vi du, tham s6 Qpcldx[gPi] ¢6 thé dugc din xuit nhu sau.

_Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé duoc thiét dat gidng véi gPi.

- Khi qPi = qPi_min_idx...qPiMaxIdx, thi Qpcldx[qPi] c6 thé dugc thiét dat
nhu Qpc_gPi_delta val[qPi] + Qpcldx[qPi-1].

- Khi gqPi > gPiMaxIdx, Qpcldx[qPi] c6 thé dugc thiét dat nhu gPi -
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Theo d6, Qpc c6 thé duge thiét dat nhu Qpcldx[qPi].

Thém nita, cO cia SPS biéu dién liéu bang mic dinh dugc st dung cho viéc
dan ra luong tir hoa sic do hodc liéu thong tin dugc bao hiéu dugc st dung cho viéc
dan ra luong tir hoa sic dd, vbn duoc d& xuét trong phuong an nay, c6 thé 1a gibng
nhu bang sau day.

Béang 30

seq parameter set rbsp( ) { Descriptor
sps_decoding parameter_set id u(4)

Qpc_data_default flag u(1)
if(!Qp._data default flag)
Qpc_data()

Vi dy, phén tir ci phdp Qp. data_default flag co thé biéu dién liéu ché do
92

92/151



48139

duoc xac dinh béi nguoi dung dugce su dung dé din xuét tham sb lugng t hoa. Vi du,
Qpe_data_default_flag c6 gia tri 12 0 c6 thé biéu dién 1a ché do dugc xac dinh boi
ngudi dung dugce su dung cho viéc din xuét tham sb lugng tir hoa. Thém nita, vi du,
Qpc_data default flagco gidtrilal co thé biéu dién 12 bang mic dinh duge st dung
cho viéc din xuét tham sd luong tir héa. Bang mic dinh c6 thé 1a gibng nhu Bang 7.
Thém nita, néu Qp. data_default flag 12 khong c6 mat, thi Qp._data_default flag c6
thé duoc suy luan nhu 1.

Vi du, theo phuong &n nay, néu quy trinh dé dan xuét tham sb lugng tir hoa
dugc viét trong dinh dang chudn, thi quy trinh c¢6 thé dugc biéu dién nhu trong bang
sau day.

Bang 31
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8.7.1 Derivation process for quantization parameters
Inputs to this process arc:

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

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

_a variable trecType specifying whether a single trec (SINGLE_TREE) or a dual trec 1s uscd
to partition the CTUs and, when a dual tree Iis used, whether the Iuma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp'c, and Qp'c, are derived.

The luma location ( xQg, yQg ), specifies the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy gy Its width and height arc cqual to the width and hcight of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLeftX and CuQgTopLeftY.

When treeType is equal to SINGLE TREE or DUAL_TREE LUMA, the predicted luma
quantization parameter qPy pggp, 1s derived by the following ordered steps:

1.The variable gPy pyyy is derived as follows:

—  Ifone or more of the following conditions are true, qPy pggy 18 set equal to
SliceQpy:

— The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy prpy Is set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY, yNbY ) set equal to ( xQg — 1, yQg ) as inputs, and the output is assigned to
availablcA. The variable qPy  is derived as follows:

— If one or more of the following conditions are true, Py  is set equal to qPy prry:
— availableA is equal to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block
covering the luma location ( xQg — 1, yQg ) is not equal to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp =(xQg — 1) >> MinTbLog2SizcY

yTmp =yQg >> MinTbLog2SizeY

minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog2S81zeY ) )

— Otherwise, qPy 4 is set equal to the luma quantization parameter Qpy of the
coding unit containing thc luma coding block covering ( xQg — 1, yQg ).

3. The availability derivation process for a block as specificd in clausc 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, vCurr ) sct cqual to ( xCb, yCb ) and thc ncighbouring location
( xXNbY, yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availableB. The variable qPy g is derived as follows:

— If one or more of the following conditions are true, qPy  is set equal to qPy pgpy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg. yQg — 1) is not equal to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp = xQg >> MinTbLog2SizcY

yITmp = (vQg — 1) >> MinTbLog2SizeY
minTbAddrB = MinTbAddrZs| xTmp || yTmp |
ctbAddrB =

minTbAddrB >> (2 * ( CtbLog2SizeY — MinTbLog2SizeY ) ) (8-922)

— Otherwise, qPy p is set equal to the luma quantization parameter Qpyof'the
coding unit containing the luma coding block covering ( xQg, yQg — 1).

4. The predicted luma quantization parameter qPy pryp, is derived as follows:

— If all the following conditions arc truc, then qPy pgyy 18 sct cqual to the luma
quantization parameter Qpy of the coding unit containing the luma coding block
covering ( xQg. vQg — 1 ):

— availablcB is cqual to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwise, qPy prpp is derived as follows:
qPy prep = (qPy s +qPy gt 1) >> 1
The variable Qpy is derived as follows:
Qpy =

(( Py prpp + CuQpDeltaVal + 64 + 2 * QpBdOffsety )%( 64 + QpBdOffsety ) ) — Qp
BdOffsets,
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The luma quantization parameter Qp'y is derived as follows:
Qp'y = Qpy + QpBdOffsety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL _TREE _CHROMA, the following applies:

— When treeType is equal to DUAL TREE CHROMA, the variable Qpy is set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location
(xCb + cbWidth / 2, vCb + cbHeight / 2 ).

— The variables qP,, P, and qPyc, are derived as follows:

qPi, = Clip3( —QpBdOffsetc. 69. Qpy + pps_cb_qp_offset + slice_cb_gp_offset)
qPi, = Clip3( —QpBdOffset., 69, Qpy + pps_cr_gp_offset + slice_cr_gp_offset )

qPicpe, = Clip3( —QpBdOffset.. 69, Qpy + pps_joint_cber_qp_offset + slice_joint_c
ber_gp_offset )
— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to FALSE,
the variables qPc,, qP¢, and qP ¢, are set equal to the value of Qp. as-specified in
clause 7.x.x Fable-845-bascd on the index gPicqual to qPigy, qPi, and qPicyc,,
respectively.

— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to TRUE,
the variables qPy, qPc, and qP e, are specified in Table 8-15 based on the index qPi
equal to qPiqy,, qPic, and qPigyc,, respectively.

— Otherwise, the variables qPy,. qP, and qPy, arc sct cqual to Min( qPi, 63 ), bascd on the
index qPiequal to qPigy,. qPi, and qPigy,, respectively.

— The chroma quantization parameters for the Cb and Cr components, Qp'y, and Qp'c,. and
joint Cb-Cr coding Qp' ¢y, are derived as follows:

Qp'cy =qPg, + QpBdOffset

Qp'c, = qPc, + QpBdOffsetc
Qp’cper = APeper + QpBdOffset,

Table 8-15 — Specification of Qpc as a function of qPi for ChromaArrayType equal to 1

qPi|<3 |3 |3 |3 |3 343 |3 |3 |3 |3 |4]|4]|4]|4]|>43
01112]3 516 |7 |89 ]|0|1]2]3

Qp |=q |2 |3 |3 |3 [33|3 |3 3|3 (3|3 ]|3|3|3]~= qPi—6

c Pt [9]0|1]2 3141455667 |7
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Tham chiéu dén Bang 31, khi ChromaArraylype la 1 va
Qp._data_default flag chi bao sai (tuc 13, vi du, khi Qpe_data_default_flag 13 0), thi
cac tham sd qPcb, gPcr va qPcser €O thé dugc dan xuit dua trén thong tin dugc xac
dinh béi nguoi dung duge bdo hiéu nhu duoc dé xuét trong phuong 4n nay. Thém
nita, vi du, khi ChromaArrayType 12 1 va Qp._data_default_flag chi bdo ding (tirc 1a,
vi du, khi Qpe_data_default_flag 1a 1), thi cac tham s6 qPcb, qPcr va qPeber €6 the
duge dan xuit bang bang mic dinh dya trén céac chi s6 gPi 1an luot gidng nhu qPice,
qPicr va qPicocr.

Thém nita, sang ché nay dé xuit phuong 4n khéc trong d6 thong tin cho tham
sb lugng tir hoa duge bao hiéu.

Vi du, phuong &4n nay dé xuét viéc bd sung ham dé bao hiéu tham sb lwong tir
hoéa sic d6 Qpc nhu ham cta chi s& qPi. Vi du, c6 thé c6 so dd dé béao hiéu cac phan
tr ¢t phap cho bang dugc xac dinh bdi nguoi dung cho viée din xuét tham s6 lwong
tit hoa trong PPS duoc dé xuit. Theo do, sy linh hoat lién quan dén viéc thay d6i bang
duoc x4c dinh bsi nguoi dung va bang médc dinh trong mdi hinh anh ma tham chiéu
dén PPS ¢6 thé duoc cung cép.

Céc phan tir ¢t phép cho bang duge xac dinh béi ngudi dung duge bao hiéu

trong PPS duoc dé xuét trong phuong 4n nay c6 thé 1a gidng nhu bang sau day.

Bang 32
Qp_data() { Descriptor
qPi_min_idx ue(v)
qPi_delta max_idx ue(v)
for (i=qPi_min idx;i <= qPiMaxIdx; i++)
Qpc qPi_delta_val[ i ] ue(v)
I

Vi du, phan tir ¢t phap qPi_min_idx c6 thé biéu dién chi s qPi nho nhat dugc
stir dung trong viéc lugng tir hoa sic d6. Gia tri cua gPi_min_idx c6 thé 1a trong pham

vi tir 0 dén 63.
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Thém nita, vi du, phin t& ct phap qPi_delta_max_idx c6 thé biéu dién gié tri
den-ta gitra Qpi_min_idx va chi s6 gPi 16n nhét dwgc sir dung trong khi dan xuét Qp.
séc do. Gia tri cua qPiMaxIdx c6 thé 1a 16n hodc bing qPi min_idx. Gi4 tri cla
qPi_delta max idx ¢6 thé la trong pham vi la 0 dén 63. Vi dy, chi s 16n nhét
gPiMaxIdx dugc sir dung trong khi dan xuét Qp. c6 thé duge dan xuét gidng Phuong
trinh 4.

Thém nira, vi du, phan t&r ct phap Qpc_qPi_delta_val[i] c6 thé biéu dién den-
ta cta gia tri Qpc cho chi s thi i.

Vi du, tham sb Qpcldx[qPi] co thé dugc dan xuit nhu sau.

- Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé duge thiét dat giong véi qPi.

- Khi qPi = qPi_min_idx...qPiMaxIdx, thi Qpcldx[qPi] c6 thé dugc thiét dat
nhu Qpc_gPi_delta val[gPi] + Qpcldx[gPi-1].

- Khi gPi > qPiMaxldx, Qpcldx[qPi] ¢6 thé dugc thiét dat nhw gPi -
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Theo d6, Qpc ¢6 thé dugc thiét dat nhu Qpcldx[qPi].

Thém nita, cO cia SPS biéu dién liéu bang mic dinh duogc st dung cho viée
dan xuét lugng tir hoa sic do hoic lidu thong tin dugce bao hiéu dugce s dung cho
viéc din ra lugng tir hoa sic do, vbn dugc dé xuit trong phwong 4n ndy, ¢ thé 1a
gidng nhur bang sau day.

Bang 33

seq parameter set rbsp( ) { Descriptor
sps_decoding parameter_set id u(4)

Qpc_data_default _flag u(l)
if(!Qp data default flag)
Qpc_data( )

Vi du, phéan tir ci phép Qp. data_default flag co thé biéu dién liéu ché do

duoc x4c dinh boi nguoi dung duge st dung dé dAn xuét tham sd luong tir hoa. Vi duy,
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Qpe_data_default_flag c6 gid tri 12 0 ¢6 thé biéu dién 1a ché do dugc xac dinh boi
nguoi dung duge st dung cho vige dan xuét tham s luong t& hoa. Thc 1a, vi du,
Qp._data_default_flag c6 gia tri 1a 0 c6 thé biéu dién la dit liéu tham s6 lugng tir hoa
sic dd Qp._data() dugc st dung. Khi Qp._data_default_flag 1a 0, thi dit liéu tham sd
lugng t& hoa sic do Qpc_data() co thé dugc bao hiéu. Thém nita, vi du,
Qp._data_default flagco gidatrilal co thé biéu dién 12 bang mic dinh dugc s dung
cho viéc din xuét tham s6 lugng tir héa. Bang mac dinh c6 thé 1a gidng nhu Bang 7.
Thém nita, néu Qp._data_default flag 1a khong c6 mit, thi Qp._data_default_flag c6
thé duoc suy luén nhu 1.

Vi du, trong phuong 4n nay, néu quy trinh dé dAn xuit tham s6 lugng tir hoa
duoc viét trong dinh dang chudn, thi quy trinh c6 thé duoc biéu dién nhu trong bang
sau day.

Bang 34
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8.7.1 Derivation process for quantization parameters
Inputs to this proccss arc:

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

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

_a variable trecType specifying whether a single trec (SINGLE_TREE) or a dual trec is uscd
to partition the CTUs and, when a dual tree is used, whether the luma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp'c, and Qp'c, are derived.

The luma location ( xQg, yQg ), specifies the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that sharcs the same qPy pgup- Its width and height arc cqual to the width and height of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLeftX and CuQgTopLeftY.

When treeType is equal to SINGLE_TREE or DUAL_TREE_LUMA, the predicted luma
quantization parameter qPy pggp 1s derived by the following ordered steps:

1.The variable qPy pgyy is derived as follows:

—  If one or more of the following conditions are true, qPy prpy 18 set equal to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
- The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy prpy 1s set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) sct cqual to ( xCb, vCb ) and thc ncighbouring location
( xNbY, yNbY ) sct cqual to ( xQg — 1. yQg ) as inputs, and thc output 1s assigned to
availablcA. The variable qPy , is derived as follows:

— If one or more of the following conditions are true, qPy 4 is set equal to qPy prpy:

— availablcA is cqual to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block

covering the luma location ( xQg — 1, yQg ) is not cqual to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp =(xQg — 1) >> MinTbLog2SizeY

yTmp = yQg >> MinTbLog2SizcY

minTbAddrA = MinTbAddrZs[ xTmp |[ yTmp |

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizcY — MinTbLog28izcY ) )

— Otherwise, qPy , is set equal to the luma quantization parameter Qpy; of the
coding unit containing the luma coding block covering ( xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY, yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availablcB. The variablc qPy ; 1s derived as follows:

— If one or more of the following conditions are true, qPy g is set equal to qPy prey!
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— availableB is cqual to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg, yQg — 1) is not equal to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp = xQg >> MinTbLog2SizeY

yTmp = (yQg — 1) >> MinTbLog2SizeY

minTbAddrB = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrB =

minTbAddiB >> (2 * ( CtbLog2SizeY — MinTbLog2SizcY ) ) (8-922)

— Otherwise, qPy g 1s set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg, yQg — 1).

4. The predicted luma quantization parameter Py gy, is derived as follows:

— If all the following conditions are true, then qPy prpp is set equal to the luma
quantization paramctcr Qpy of the coding unit containing the luma coding block
covering ( xQg, yQg — 1):

— availablcB is cqual to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwise, qPy pgpp 1s derived as follows:
qPy prep = (QPy 4 +qPy y+1) >> 1
The variable Qpy is derived as follows:
Qpy =

((gPy prpp + CuQpDcltaVal + 64 + 2 * QpBdOffscty )%( 64 + QpBdOffsct, ) ) — Qp
BdOffscty

103



48139

104/151

The luma quantization parameter Qp'y is derived as follows:

Qp'y = Qpy + QpBdOffsety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or

DUAL_TREE_CHROMA, the following applies:

— When treeType is equal to DUAL_TREE_CHROMA, the variable Qpy is set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location

(xCb + cbWidth / 2, vCb + cbHeight / 2 ).

— The variables qPq,, qPc, and qP gy, are derived as follows:

qPiqy, = Clip3( —QpBdOfiset, 69, Qpy + pps_cb_qp_offset + slice_cb_gp_offset)
qPic, = Clip3( —QpBdOffsct,, 69. Qpy + pps_cr_gp_offsct +slicc_cr_qp_offsct)

qPicpe, = Clip3( —QpBdOffsets, 69, Qpy + pps_joint_cber qp_offset + slice_joint ¢

ber_gp offsct )

— If ChromaArrayType is equal to 1, and Qpc_data_default_flag is equal to FALSE,
the variables qPy. qP¢, and qP ., are set equal to the value of Qp. as-specified in
clause 7.x.x Fable-8-15-based on the index qPiequal to qPigy,. qPig, and qPicye,,

respectively.

_ If ChromaArrayType is cqual to 1, and Qpe data default flag is cqual to TRUE,
the variables qPy, qP, and qP ., are specified in Table 8-15 based on the index gPi

equal to qPiqy,, qPic, and qPigy,c,. respectively.

— Otherwisc, the variables qPy,, qP, and qP ey, arc sct cqual to Min( gPi, 63 ), bascd on the

index qPi equal to qP1,, qPig, and qP1yc,. respectively.

— The chroma quantization parameters for the Cb and Cr components, Qp’c, and Qp'c,, and

joint Cb-Cr coding Qp’ ¢y, are derived as follows:

Qp'c, = qPcy, + QpBdOffsetc

Qplcr = qPCr + QdeOffsetC

Qp’cper = APeper + QPBAOffset,

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1

qPi | <3 |3 |3 |3 |3 343 (3|3 |3 ([3[4]|4]4]|4]|>43
01112 |3 516171890 ]|1]2]3

Qpl=q |2 |33 |3 333|333 |3 |3 |33 |3 ]|=qPi—6

c Pi |90 |1 |2 344|556 |6]|7 |7
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Tham chiéu dén Bang 34, khi ChromaArrayType la 1 va
Qp._data_default flag chi béo sai (ttrc 13, vi du, khi Qpc_data_default flag 1a 0), thi
cac tham sd qPcb, qPcr va qPeber €6 thé duogc dan xuit dua trén thong tin dugc xéc
dinh boéi nguoi dung duge bao hiéu nhu duoc dé xuét trong phuong 4n nay. Thém
nita, vi du, ChromaArrayType 1a 1 va Qp._data default flag chi bdo ding (trc 1a, vi
dy, khi Qp._data_default flagla 1), thi cac tham 56 gPcv, qPcr va gPeber €6 thé duogc
dAn xuét bing bang mic dinh dva trén cac chi s6 qPi 1an luot gidng nhur gPice, qPicr
va gPicver.

Thém nita, sang ché nay dé xuit phuong an khéc trong d6 thong tin cho tham
s6 luong tir hoa dugce bao hiéu.

Vi du, phuong an nay dé xuét ché d6 chung trong d6 tham s6 luong tir hoa
sic o Qpc dugc dan xuét va duge bao hiéu.

Dit liéu tham s6 lwong tit hoa sic do Qp._data() cho tham s6 luong tir hoa sic

do duoc dé xuit trong phuong 4n nay c6 thé duoc bao hiéu nhu trong bang sau day.

Bang 35
Qpc_data() { Descriptor
qPi_min_idx ue(v)
qPi_delta_max_idx ue(v)
for (i=qPi_min_idx; i <= qPiMaxldx; i++)
Qpc qPi_delta_val[i ] ue(v)
}

Vi du, phn tir ¢t phap qPi_min_idx c6 thé biéu dién chi s qPi nho nhat dugc
str dung trong viéc lugng tir hoa sdc do. Gié tri cia gPi_min_idx ¢6 thé 1a trong pham
vi tir 0 dén 63.

Thém nira, vi du, phan tir ¢t phap qPi_delta_max_idx c6 thé biéu dién gid tri
den-ta gitra Qpi_min_idx va chi s6 gPi 16n nhét dugc sir dung trong khi dan xuat Qpe
sic do. Gia tri cua qPiMaxIdx c¢6 thé 1a 16n hoac bang qPi_min_idx. Gi4 tri cla

gPi_delta max idx co thé 1a trong pham vi 1a 0 dén 63. Vi du, chi sb 16n nhat
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gPiMaxIdx dugc str dung trong khi dan xuét Qpe c6 thé duge dan xuét giéng Phuong
trinh 4.

Thém nita, vi du, phan tir cti phap Qpc_qPi_delta_val[i] c6 thé biéu dién den-
ta cia gia tri Qpc cho chi s6 thi i.

Vi du, tham s6 Qpcldx[gPi] c6 thé duoc din xuét nhu sau.

- Khi qPi < qPi_min_idx, thi QpcIdx[qPi] c6 thé duge thiét dat giong véi qPi.

- Khi qPi = qPi_min_idx...qPiMaxldx, thi QpcIdx[qPi] c6 thé dugc thiét dat
nhu Qpc_qPi_delta val[gPi] + Qpcldx[gPi-1].

- Khi gPi > gPiMaxIdx, Qpcldx[qPi] ¢6 thé dugc thiét dat nhw gPi -
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Theo d6, Qpc ¢6 thé duge thiét dit nhu Qpcldx[qPi].

Thém nita, phuong 4n nay dé xuit so do dé bao hidu cd biéu dién liéu bang
mic dinh dugce st dung cho viéc dan xuit lugng tr hoa sic d6 hoac liéu thong tin
dugc bao hiéu duogc st dung cho viéce dan xuét luong tir hoa sdc do. Co c6 thé duge
bao hiéu thong qua cAu tric cép cao, nhu tap tham sb trinh tu (SPS), hodc tap tham

s6 hinh anh (PPS). C& dugc bao hiéu qua chu triic cAp cao c6 thé 1a giéng nhu béng

sau day.
Béang 36
high level parameter set( ) { Descriptor
Qpc_data_default flag u(l)
if(!Qpe_data default flag)
Qpc_data()

Vi du, phan tir ci phap Qp._data_default flag c6 thé biéu dién liéu ché do
duoc xac dinh bdi nguoi dung duge st dung dé din xuét tham sb luong tir hoa. Vi du,
Qp._data default flag c6 gid tri 1a 0 ¢ thé biéu dién 1a ché d6 dugc xac dinh boi

nguoi dung dugce st dung cho vigc dan xuat tham so lwong tr hoa. Tic 1a, vi du,
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Qp._data_default_flag c6 gid tri 12 0 ¢6 thé biéu dién dit liéu tham s6 Iugng tir hoa
sic 40 Qpe_data() duge sir dung. Khi Qp._data_default_flag 12 0, thi dit liéu tham s6
lrong tor hoa sic do Qpc_data() co thé dugc bao hiéu. Thém nita, vi du,
- Qpc_data_default flag cogiatrilal co thé biéu dién 12 bang mic dinh duge sir dung
cho viéc dAn xuét tham sd lwong tir héa. Bang mic dinh c6 thé 1a giébng nhu Bang 7.
Thém nita, néu Qp._data_default flag 1a khong c6 mit, thi Qp._data_default flag co
thé dugc suy luén nhu 1.

Vi du, trong phuong an nay, néu quy trinh dé dAn xuit tham sb lugng tir hoa
dwoc viét trong dinh dang chuén, thi quy trinh c6 thé duoc biéu dién nhu trong bang
sau day.

Bang 37
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8.7.1 Derivation process for quantization parameters
Inputs to this process arc:

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

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

—a variable treeType specifying whether a single tree (SINGLE_TREE) or a dual tree is used
to partition the CTUs and, when a dual trec is uscd, whether thc luma
(DUAL_TREE_LUMA) or chroma components (DUAL_TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp’, and Qp'c, are derived.

The luma location ( xQg. yQg ), specifics the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy prep. Its width and height are equal to the width and height of the
coding tree node of which the top-left luma sample position is assigned to the variables
CuQgTopLeftX and CuQgTopLeftY.

When treeType is equal to SINGLE TREE or DUAL_TREE LUMA, the predicted luma
quantization parameter qPy pgyp 15 derived by the following ordered steps:

1.The variable qPy pgrv is derived as follows:

—  Ifone or more of the following conditions are true, qPy pgyy is set equal to
SliceQpy:

- The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy prpy 1S set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY, yNbY ) set equal to ( xQg — 1, yQg ) as inputs, and the output is assigned to
availablcA. The variable qPy , is derived as follows:

— If one or more of the following conditions are true, gPy , is set equal to qPy prry:
— availableA is equal to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block

covering the luma location ( xQg — 1, yQg ) is not equal to CtbAddrInBs,
where ctbAddrA is derived as follows:

xTmp = (xQg — 1 ) >> MinTbLog2SizcY

yTmp =yQg >> MinTbLog28izeY

minTbAddrA = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizeY — MinTbLog2SizeY ) )

— Otherwise, qPy , is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clausc 6.4 X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) sct cqual to ( xCb, vCb ) and thc ncighbouring location
( xNbY, yNbY ) set equal to ( xQg, yQg — 1) as inputs, and the output is assigned to
availableB. The variable qPy g 1s derived as follows:

— If one or more of the following conditions are true, qPy g is set equal to qPy pgpy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block
covering the luma location ( xQg, yQg — 1) is not cqual to CtbAddrInBs.
where ctbAddrB is derived as follows:

xTmp =xQg >> MinTbLog2SizeY

yImp = (vQg — 1) >> MinTbLog2SizeY

minTbAddrB = MinTbAddrZs[ xTmp ][ yTmp ]

ctbAddrB =

minTbAddrB >> (2 * ( CtbLog2SizecY — MinTbLog2SizcY ) ) (8-922)

- Otherwise, qPy gis set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering (xQg, yQg — 1).

4. The predicted luma quantization parameter qPy pgpp is derived as follows:

— If all the following conditions are true, then Py pyyy 15 set equal to the luma
quantization parameter Qpy of the coding unit containing the luma coding block
covering ( xQg, yQg — 1 ):

— availablcB is cqual to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwise, qPy prpp 1s derived as follows:
qPy prep = (QPy 4 T qPypt+1) >> 1
The variable Qpy is derived as follows:
Qpy =

((gPy prep + CuQpDeltaVal + 64 + 2 * QpBdOffsety Y%( 64 + QpBdOffsety ) ) — Qp
BdOffsety
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The luma guantization parameter Qp's- is derived as follows:
q p Py

Qp'y = Qpy + QpBdOffsety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL_TREE_CHROMA, the following applies:

— When treeType is equal to DUAL_TREE_CHROMA, the variable Qpy is set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location
(xCb + cbWidth / 2, vCb + cbHeight / 2 ).

— The variables qP¢y, qP¢, and qPg,¢, are derived as follows:

qPiey, = Clip3( —QpBdOffset,, 69, Qpy + pps_cb_gp_offset + slice_cb_qp_offset )
qPi.., = Clip3( —QpBdOffsct,.. 69. Qpy + pps_cr_gp_offsct + slicc_cr_qp_offsct )

Picye, = Clip3( —QpBdOffset,, 69, Qpy + pps_joint_cber_qp_offset + slice_joint_¢
ber_qp_offsct )

— If ChromaArrayType is equal to 1, and Qpec_data_default_flag is equal to FALSE,
the variables qP,. qP, and qP ¢, are set equal to the value of Qp as-specified in
clause 7.x.x Fable-8-15-based on the index qPiequal to qPigy,, qPic, and qPiqyc,.
respectively.

— If ChromaArrayType is cqual to 1, and Qpe_data_dcfault flag is cqual to TRUE,
the variables qP¢y,. P, and qPcyc, are specified in Table 8-15 based on the index gPi
equal to qPiqy, qPic, and qPiqyc,, respectively.

— Otherwisc, the variables qP,, qPc, and qP ¢, arc sct cqual to Min( gPi, 63 ), bascd on the
indcx qPi cqual to qPicy,, qP1e, and qPiey. respectively.

— The chroma quantization paramcters for the Cb and Cr components, Qp'cy, and Qp’c,, and
joint Cb-Cr coding Qp' ¢, are derived as follows:

Qp'cy, = qP¢, + QpBdOffset,

Qp'c, = qPc, + QpBdOftset.
Qp’cper = APeper + QpBdOffset,.

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1

@il<3[3]3]3 334333 [3]3]4]a]a]4]|>43
ol1]2]3 s|e|7(8lo]of1]2]3
opl=q (23331333 (3[3(3]3[3][3[3[3]|=api-6

o |Pi Jofo]1]2 3|alals|s]el6]7]7
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Tham chiéu dén Bang 37, khi ChromaArrayType la 1 va
Qp._data_default flag chi béo sai (ttc 13, vi du, khi Qpe_data_default_flag 1a 0), thi
cac tham sb qPcv, qPcr va qPoncr €0 thé duogc dan xuit dya trén thong tin duge xac
dinh boi ngudi dung duge bao hi¢u nhu duoc dé xuét trong phuwong an nay. Thém
nita, vi du, khi ChromaArrayType la 1 va Qp._data default_flag chi bao ding (ttc la,
vi du, khi Qpc_data_default flag 1a 1), thi cdc tham s6 qPcb, qPcr va qPeber €O thé
duge din xuit bing bang mic dinh dya trén céc chi s6 qPi lan luot gidng nhu qPicw,
qPicr va gPicocr.

Thém nita, sang ché nay dé xuét phuong an khac trong do thong tin cho tham
s6 lwong tir hoa duge bao hiéu.

Vi du, phuong an nay dé xuét so dd dé dan xuit bang tham sd lugng tit héa
sic 40 Qpc ma khong c6 do bu. Phuong an nay c6 thé dugc dé xuét dé duoc st dung
cung voi APS hoac dé dugc sir dung doc lap. Vi du, cAu tric ci phap ctia APS dugc

tich hop vdi dit liéu lugng tir hoa sic do c6 thé 1a gidng nhu bang sau day.

Bang 38
Qpc_data () { Descriptor
qPi_min_idx ue(v)
qPi_delta max_idx ue(v)
for (i=qPi_min_idx; i <= qPiMaxldx; i++ )
Qp_qPi_delta_val[ i ] ue(v)
}

Vi dy, phan tit ¢t phap qPi_min_idx c6 thé bidu dién chi s6 qPi nhé nhat dugc
stir dung trong viéc luong tir hda sic do. Gia tri cia gPi_min_idx c6 thé 1a trong pham
vi tir 0 dén 63.

Thém nira, vi du, phan tir ¢t phap qPi_delta max_idx c6 thé biéu dién gid tri
den-ta gitta Qpi_min_idx va chi s6 qPi 16n nhét duoc sir dung trong khi dan xult Qpe
sic do. Gia tri cia qPiMaxIdx c6 thé 1a 16n hoac bang qPi_min_idx. Gia tri cla

qPi_delta max_idx ¢6 thé 1a trong pham vi 1a 0 dén 63. Vi dy, chi s6 lon nhét
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gPiMaxIdx dugc st dung trong khi dan xuét Qpe c6 thé dugc din xuét giéng Phurong
trinh 4. B

Thém hﬁa, vi du, phan tr ¢t phap Qpc_gPi_delta_val[i] c6 thé biéu dién murc
chénh léch giita cac gia tri Qpc cho chi sb thir i. Mirc chénh 1éch c6 thé cling duoc
goi 1a den-ta.

Vi dy, tham s6 Qpcldx[qPi] c6 thé duoc din xuit nhu sau. Trong trudong hop
nay, qPi c6 thé 1a 0 dén 63.

- Khi qPi < qPi_min_idx, thi QpcIdx[qPi] c6 thé dwgc thiét dt giong v6i qPi.

- gPi =Khi gPi_min_idx...qPiMaxldx, thi Qpcldx[qPi] c6 thé duoc thiét dat
nhu Qpc_qPi_delta val[qPi] + Qpcldx[gPi-1].

- Khi qPi > gPiMaxIdx, Qpcldx[qPi] ¢6 thé dugc thiét dat nhw gPi -
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Theo d6, Qpc ¢6 thé dugce thiét d3t nhu Qpcldx[qPi].

Thém nita, sang ché nay dé xuét phuong 4n khéc trong do thong tin cho tham
s6 lugng tir héa duge bao hiu.

Vi duy, phuong an dé xuit, nhu mot vi du, so dd trong d6 den-ta (hodc murc
chénh 1éch) gitta cac gia tri Qpc lién tuc duogc gidi han la 1.

Vi du, phuong 4n nay dé xuit so dd trong d6 viéc lugng tir hoa sic d6 duogc
x4c dinh boi ngudi dung (Qpc) dugce bao gdm thém trong chuén anh/video hién co.
Vi du, c& cua tap tham s6 trinh tu (SPS) dugc dé xut trong phuong 4n nay c6 thé
biéu dién liéu bang mic dinh hién c6 dugce sir dung cho viéc dan xuét tham sb luong
t& hoa sac do hay lidu cac ndi dung cua bang dugc dan xuét dua trén thong tin dugc
bao hiéu trong SPS. So dd thich hop cho anh duoc 1ap ma ¢ thé duoc chon bang
cach didu tiét viéc lugng tir hoa sac do theo phuong 4n nay, va hiéu qua 14p ma c6 thé
duoc nang cao.

Vi du, phuong 4n nay dé xuat viéc bo sung ham dé bao hi¢u viéc luong tir hoa
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sic dd Qpc nhu ham cta chi s& qPi bang cach sit dung cac phén ti ci phép nhu trong

bang sau day.
Béang 39

Qp¢_data() { Descriptor
qPi_min_idx ue(v)
qPi_delta max idx ue(v)
for (1= qPi_min_idx; i <= gPiMaxldx; i++ )

Qpc_qPi_flag[ 1] u(l)
\
S

Vi du, phn tir cti phép qPi_min_idx c6 thé biéu dién chi sé qPi nhé nhat dugc
str dung trong viéc lugng tir hoa sdc d0. Gia tri cia qPi_min_idx c6 thé 1a trong pham
vi tir 1 dén 63.

Thém nita, vi du, phan tr ¢t phap qPi_delta_max_idx c6 thé biéu dién gia tri
den-ta gitra Qpi_min_idx va chi s6 qPi 16n nhét dugc sir dung trong khi dan xuét Qp.
sc do. Gia tri cia qPiMaxldx c6 thé 1a 16n hodc bang qPi_min_idx. Gia tri cla
gPi_delta max idx c6 thé 1a trong pham vi 1a 1 dén 63. Vi du, chi s6 16n nhét
gPiMaxIdx dugc sir dung trong khi dan xuét Qp. c6 thé duge dan xuét gidng Phuong
trinh 4.

Thém nita, vi du, phin tir ca phap QpC_qPi_flag[i] c6 thé bicu dién liéu gia
tri Qpc duoc tang thém 1. Tuc 14, vi du, phan tir ca phap QpC_qPi_flag][i] c6 thé biéu
dién liéu gia tri Qpc thit i d4 ting thém 1 hay khong so véi gid tri Qpc thir (i-1). Vi
du, QpC_qPi flag[i] c6 gia trila 1 co thé biéu dién gia tri Qpc duoc ting thém 1.
QpC_gPi_flag[i] co6 gia tri la 0 c6 thé biéu dién rang gia tri Qpc khong duge ting
thém.

Vi du, tham sé Qpcldx[qPi] c6 thé duoc dan xuit nhu sau. Trong truong hop
nay, qPi c6 thé 14 0 dén 63.

- Khi qPi < qPi_min_idx, thi Qpcldx[qPi] c6 thé dwoc thiét dat gidng v6i gPi.

- Khi qPi = qPi_min_idx...qPiMaxIdx, thi QpcIdx[qPi] c6 thé dugc thiét dat
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nhu Qpc_gPi_flag[qPi] + Qpcldx[gPi-1].

- Khi gPi > gPiMaxldx, Qpcldx[qPi] c6 thé dugc thiét dat nhu qPi -
(gPiMaxIdx - Qpcldx[qPiMaxIdx]).

Theo d6, Qpc c6 thé dugc thiét dat nhu Qpcldx[qPi].

Thém nita, phuong an nay d& xuét so dd dé bao hiéu co biéu dién liéu bang
maic dinh dugc st dung cho viéc dan xuét lugng tr hoa sic d6 hodc liéu thong tin
dugc bao hiéu dugc st dung cho viée dAn xuét lugng tir hoa sic do. Co cb thé duogc
béo hiéu thong qua céu tric cap cao, nhu tip tham s6 trinh tir (SPS), hodc tip tham

sb hinh anh (PPS). Co dugc bao hiéu qua cAu tric cip cao c6 thé 1a gidng nhu bang

sau day.
Béang 40
seq parameter set rbsp( ) { Descriptor
sps_decoding_parameter_set_id u(4)
Qpc_data_default_flag u(l)

if(1Qp_data_default flag)
Qpc_data()

Vi dy, phan tir ¢ phép Qp. data_default flag c6 thé bidu dién liéu ché do
duoc xac dinh bdi nguoi dung dugce st dung dé dan xuét tham sb luong tir héa. Vi du,
Qpe_data_default_flag ¢6 gi4 tri 1a 0 ¢6 thé biéu dién 1a ché do dugc xac dinh boi
nguoi dung dugc st dung cho viéc din xuét tham sb luong tir hoa. Tuc 1a, vi du,
Qp._data_default flag c6 giatrila 0 co thé biu dién 12 dir liéu tham s lugng tir hoa
sic do Qp._data() duge st dung. Khi Qp._data_default_flag la 0, thi dit liéu tham sd
luong t hoa sic do Qpc_data() co thé duoc bao hiéu. Thém nita, vi du,
Qp._data_default_flag c6 gid tri 1a 1 c6 thé biéu dién 1a bang mac dinh dugc sir dung
cho viéc din xuét tham sb luong tir hoa. Bang mac dinh ¢6 thé 1a gidng nhw Bang 7.
Thém nita, néu Qp._data_default flag 12 khong c6 mat, thi Qp._data_default_flag c6

thé duoc suy lusn nhu 1.
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Vi du, trong phuong an nay, néu quy trinh dé din xuét tham s6 luong tir hoa
duge viét trong dinh dang chudn, thi quy trinh c6 thé duoc biéu dién nhu trong bang
sau day.

Bang 41

8.7.1 Derivation process for quantization parameters
Inputs to this proccss arc:

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

_a variable cbWidth specifying the width of the current coding block in luma samples,
_a variable cbHeight specifying the height of the current coding block in luma samples,

—a variablc trecType specifying whether a single troc (SINGLE_TREE) or a dual trec is used
to partiion the CTUs and, when a dual tree is used, whether the luma
(DUAL_TREE LUMA) or chroma components (DUAL TREE_CHROMA) are currently
processed.

In this process, the luma quantization parameter Qp'y and the chroma quantization
parameters Qp'c, and Qp'c, are derived.

The luma location ( xQg, vQg ). specifies the top-left luma sample of the current quantization
group relative to the top left luma sample of the current picture. The horizontal and vertical
positions xQg and yQg are set equal to CuQgTopLeftX and CuQgTopLeftY, respectively.

NOTE - : The current quantization group is a rectangluar region inside a coding tree block
that shares the same qPy pgyp. Its width and height arc cqual to the width and height of the
coding trcc node of which the top-left luma sample position is assigned to the variablcs
CuQgTopLeftX and CuQgTopLeftY.

When tree Type is equal to SINGLE_TREE or DUAL_TREE LUMA, the predicted luma
quantization parameter Py prep is derived by the following ordered steps:

1.The variable qPy prgy is derived as follows:

—  If onc or morc of the following conditions arc truc, qPy prey 18 sct cqual to
SliceQpy:

—  The current quantization group is the first quantization group in a slice.
—  The current quantization group is the first quantization group in a brick.

—  Otherwise, qPy pppy 1S set
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2. The availability derivation process for a block as specified in clause 6.4.X |Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, vCurr ) sct cqual to ( xCb, yCb ) and thc ncighbouring location
( xXNbY. yNbY ) sct cqual to { xQg — 1, yQg ) as inputs, and thc output is assigned to
availablcA. The variablc qPy , is derived as follows:

— If one or more of the following conditions are true, qPy 4 is set equal to qPy prey:
— availablcA is cqual to FALSE.

— the CTB address ctbAddrA of the CTB containing the luma coding block
covering the luma location ( xQg — 1, yQg ) 1s not cqual to CtbAddrInBs,
wherc ctbAddrA is derived as follows:

xTmp = (xQg — 1) >> MinTbLog2SizeY

yTmp = yQg >> MinTbLog2SizcY

minTbAddrA = MinTbAddrZs| xTmp ][ yTmp |

ctbAddrA = minTbAddrA >> (2 * ( CtbLog2SizcY — MinTbLog2SizcY ) )

— Otherwise, qPy 4 is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg — 1, yQg ).

3. The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location
( xNbY, yNbY ) set equal to ( xQg, vQg — 1) as inputs, and the output is assigned to
availableB. The variable qPy y, is derived as follows:

- If one or more of the following conditions are true, qPy g is set equal to qPy prgy:
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— availableB is equal to FALSE.

— the CTB address ctbAddrB of the CTB containing the luma coding block

covering the luma location ( xQg, yQg — 1) is not cqual to CtbAddrInBs,
where ctbAddrB is derived as follows:

xTmp =xQg >> MinTbLog2SizeY

yvTmp = (yQg — 1 ) >> MinTbLog2SizcY

minTbAddrB = MinTbAddrZs| xTmp || yTmp |

ctbAddrB =

minTbAddiB >> (2 * ( CtbLog2SizcY — MinTbLog2SizcY ) ) (8-922)

— Otherwise, qPy g is set equal to the luma quantization parameter Qpy of the
coding unit containing the luma coding block covering ( xQg, yQg — 1).

4. The predicted luma quantization parameter qPy prgp is derived as follows:

— If all the following conditions are true, then qPy prpp is set equal to the luma
quantization paramcter Qpy of the coding unit containing the luma coding block
covering ( xQg. yQg — 1 ):

— availableB is equal to TRUE.

— the current quantization group is the first quantization group in a CTB row
within a brick

— Otherwise, qPy prep 1s derived as follows:
qPy prep = (qPy At qPy g+ 1) >> 1
The variable Qpy is derived as follows:
Qpy =

((gPy prpp + CuQpDeltaVal + 64 +2 * QpBdOffsety )%( 64 + QpBdOffsety ) ) — Qp
BdOffscty
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The luma quantization parameter Qp'y is derived as follows:
Qp'y = Qpy + QpBdOffsety

When ChromaArrayType is not equal to 0 and treeType is equal to SINGLE_TREE or
DUAL_TREE_CHROMA, the following applies:

— When treeType is equal to DUAL_TREE_CHROMA, the variable Qpy 1s set equal to the
luma quantization parameter Qpy of the luma coding unit that covers the luma location
(xCb + cbWidth / 2, yCb + cbHeight / 2 ).

— The variables qPc, qP¢, and qP ¢, are derived as follows:

qPig, = Clip3( —QpBdOffsets, 69. Qpy + pps_cb_gp_otfset + slice_cb_qp_offset)
qPic, = Clip3( —~QpBdOffsetc, 69. Qpy + pps_cr_qp_offset + slice_cr_gp_offset )

qPicpe, = Clip3( —QpBdOfTsetc, 69, Qpy + pps_joint_cber_qp_offset + slice_joint_c
ber_qp_offset )

— If ChromaArrayType is equal to 1, and Qpec_data_default_flag is equal to FALSE,
the variables qPcy, qPc, and qPcyc, are set equal to the value of Qpc as-specified in
clause 7.x.x Fable-8-15-based on the index qPi equal to qPiey,, qPic, and qPicyc,,
respectively.

— If ChromaArrayType is cqual to 1, and Qpe_data_dcfault_flag is cqual to TRUE,
the variables qPgy,. qPc, and qPqyc, are specified in Table 8-15 based on the index qPi
equal to qPicy,, qPic, and gPiq,c,, respectively.

— Otherwise, the variables qPgy, qPg, and qP ¢, are sct cqual to Min( qPi, 63 ), bascd on the
index qPi cqual to gPicy,. qPie, and qPigycr. Tespectively.

— The chroma quantization parameters for the Cb and Cr components, Qp’cy, and Qp'c,, and
joint Cb-Cr coding Qp'cyc; are derived as follows:

Qp’Cb = qPCb + QdeOffsetC

Qp'cy = qPc, + QpBdOffset.
Qp’cper = AP e + QpBdOffset,

Table 8-15 — Specification of Qp as a function of qPi for ChromaArrayType equal to 1
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Thafn chifu dn Bang 41, khi ChromaArrayType 1a 1 va
Qp._data_default flag chi bao sai (tuc 14, vi du, khi Qp._data_default_flag la 0), thi
cac tham sb qPcv, qPcr va qPever €O thé dugce dan xuét dua trén thong tin dugc xac
dinh boi nguoi dung duge bdo hiéu nhu dugc dé xuét trong phuong an nay. Thém
nita, vi du, khi ChromaArrayType 12 1 va Qp._data_default_flag chi bdo ding (tuc la,
vi du, khi Qp._data_default flag la 1), thi cac tham s6 qPcv, gPcr va qPever €O thé
dugc dan xuit bing bang mic dinh dya trén céc chi s6 qPi lan luot gidng nhu gPic,
qPicr va gPicoer.

Fig.7 thé hién theo cach gian lugc phwong phap ma hoa énh boi thiét bi ma
hoéa theo sang ché nay. Phuong phap dugc boc 10 trong Fig.7 c6 thé dugc thuc hién
bing thiét bi ma héa dugc thuc hién bang thiét bi ma hoa duoc boc 19 trén Fig. 2. Cu
thé, vi du, S700 trén Fig.7 c6 thé dugc thuc hién bang bd dy doan cua thiét bi ma hoa.
S710 trén Fig.7 c6 thé dugc thyc hién bang bo trir cia thiét bi ma hoa. $720 trén Fig.
7 ¢6 thé duoc thuc hién bing bo xir Iy phan du cia thiét bi ma héa. S730 dén S740
¢6 thé dugc thuc hién béng bd ma hoa entropy cua thiét bi ma hoa. Thém nita, mac
du khong dugc minh hoa, quy trinh dé tao ra cac mau duoc tai dung va hinh anh duoc
tai dung dua trén cac mau phﬁn du va cac miu du doan c6 thé dugc thuc hién bang
bd cong cua thiét bi ma hoa.

Thiét bi ma hoa dan xut cac miu du doan cia khéi sic @6 hién tai dva trén
lién du doan hodc noi dw doan (S700). Thiét bi ma héa c6 thé dan xuét cic mau du
doan cia khéi sic do hién tai dua trén ché do du doan. Trong trudng hop nay, cic
phuong an du doan khac nhau duoc boc 10 trong sang ché nay, nhu viéc lién dy doan
hodc viéc ndi du doan, cé dugc sur dung.

Vi du, thiét bi ma héa c6 thé xac dinh liéu dé thuc hién viéc lién du doan hay
noi du dodn trong khéi sic do hién tai, va c6 thé x4c dinh ché db lién dy doan chi tiét

hodc ché dd ndi du doan chi tiét dua trén cac chi phi RD. Thiét bi ma hoa c6 thé dan
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xuat cac miu du doan cho khdi sic do hién tai dua trén ché do dugc xac dinh.

Thiét bi ma héa dan xuit cac mau phén du cua khoi sic do hién tai dua trén
cac mau du doan (S710). Vi du, thiét bi ma hoa co thé din xuét cac miu phﬁn du bé’lng
cach trir cac mau géc va cac miu du doan cho khdi sdc do hién tai.

Thiét bi ma hoa tao ra dit liéu tham s6 luong tir hoa cho viéc 14p ma sic do
két hop cac mau ph?m du dua trén loai sic do cua khdi sic d6 hién tai (S720). Thiét
bi ma hoa cé thé tao ra dir liéu tham s6 lwong tir hoa cho viéc lap méa sic do két hop
cic mau ph?m du dua trén loai sic do. Trong truong hop nay, loai sic do co thé nghia
1a ChromaArrayType duoc dé cap dén & trén. Vi du, néu gia tri cta loai sic do khong
12 0, thi thiét bi ma héa c6 thé tao ra dit liéu tham 36 luong t hoa cho viéce 14p ma sic
d6 két hop. Vi du, khi gid tri cia loai séc do 1a 1, thi thiét bi giai ma c6 thé tao ra dit
liéu tham s6 luong tir hoa cho viéc 1ap ma sic do két hop. Trong trudng hop nay, khi
gi4 tri ctia loai séc do 12 0, thi loai séc do c6 thé 1a dinh dang don sédc. Khi gid tr ctia
loai séc db 1a 1, thi loai sic d6 c6 thé 1a dinh dang 4:2:0. Khi gia tri ctia loai séc do 1a
2. thi loai sic d6 c6 thé 1a dinh dang 4:2:2. Khi gié tri clia loai séc d9 1a 3, thi loai sdc
do co thé 1a dinh dang 4:4:4. Thém nfta, viéc 14p ma sdc do két hop co thé cling dugc
g0i 14 1ap mé hop lai cia thanh phin sic do. Thanh phan séc d c6 thé bao gom thanh
phin Cb va/hoic thanh phan Cr.

Thém nita, vi du, thiét bi ma héa c6 thé xac dinh lidu dé thuc hién viéc 1ap ma
séc d6 két hop trén cac mau phan du cho thanh phén sic do dua trén loai sdc do (vi
du, khi gié tri cta loai séc do khong 1a 0). Néu viéc 1ap ma sic do két hop duoc thuc
hién trén cac mau ph?m du, thi dit liéu tham s6 lugng tit hoa cho viéc 14p ma sic do
két hop céc mau phén du ¢c6 thé dugc tao ra. Vi duy, dit liéu tham s6 lugng tr hoa co
thé duoc bao hicu qua cAu trac cép cao. Vi duy, dit liéu tham s6 lwong tr hoa co thé
dugc bao hiéu thong qua tdp tham s6 trinh tu (SPS), tip tham s6 hinh anh (PPS), tiéu
dé 1at, hoic tap tham sé thich Gng (APS).
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Vi du, dit liéu tham sb lwong tir hoa c6 thé bao gdbm phan tir cti phéap biéu dién
chi s& bit du cia bang tham s6 lwong tir hoa sic do cho viéc lap ma sic do két hop
va/hodc phan tir ct phép bidu dién mc chénh 1éch giira chi s bat dau va chi s6 cudi
cung cua bang tham s6 luong tir héa sic do. Phan tir ¢t phap biéu dién chi s6 bat dau
c6 thé 14 qPi_min_idx dwoc d& cap dén & trén. Thém nita, phan t ci phép biéu dién
murc chénh 1&ch gitta chi s6 bat dau va chi s6 cudi cung c6 thé 1a gPi_delta max_idx.
Thém nita, bang tham sd lugng tir héa sic do co thé ciing goi 1a bang 4nh xa tham sd
luong tir héa sic do hodc bang 4nh xa tham s6 luogng tir héa duogc xac dinh béi nguoi
dung. Thém nita, chi s6 bat diu c6 thé cling dugc goi 1a chi s6 nho nhit. Thém nita,
vi du, phdn tir ct phép biéu din chi s6 bit dau va/hodc phan tir ci phap bicu dién
muc chénh 1éch gitra chi s& bt d4u va chi sé cudi cling c6 thé dugc bao hiéu thong
~ qua céu trac cAp cao. Vi du, phén tir ci phép biu dién chi s6 bét dAu va/hoic phan tir
¢t phép biéu dién mirc chénh 1éch giita chi s& bit dAu va chi s6 cubi ciing c6 thé dugce
béo hiéu théng qua tap tham sé trinh tu (SPS), tap tham s6 hinh anh (PPS), tiéu dé
14t, hodc tap tham s thich tmg (APS).

Thém nita, vi du, dir liéu tham s6 lugng tir hoa co thé bao gém cac phﬁn tr cu
phap cho céc gia tri tham sb lugng tir hoa cia céac chi sd cua bang tham sd huong tix
hoa sic do. Tac 13, vi du, dit liéu tham sb lugng tr hoa co thé bao gém phﬁn tr cu
phap cho gia tri tham s& luong tir héa cia mdi chi s6 trong céc chi s6 clia bang tham
s6 lugng tir hoa sic do. Phan tir ¢t phép cho gia tri tham s6 lugng tir héa cia chi 5O
c¢6 thé 1a Qpc_qPi_val[i] duoc dé cap dén & trén. Thém nita, vi duy, phan tir cti phap
cho gi4 tri tham sb lwong tir hoa cua chi s6 ¢6 thé duoc bao hiéu qua cAu triic cip cao.
Vi du, phén tir ¢t phéap cho gia tri tham s6 luong tr hoa cta chi sb ¢6 thé dugc bao
hidu qua tap tham sé trinh tw (SPS), tap tham 6 hinh anh (PPS), tiéu dé lat, hogc tap
tham s thich ung (APS).

Thém nita, vi du, dir liéu tham s6 lugng tir héa c6 thé bao gbém phan tir ct
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phap biéu dién do bu cho viéc suy ra tham sb lrong tir héa cho viéc 1ap ma sic do két
hop. Phan tir ¢t phap biéu difn d bu co thé 1a QpOffsetc dugc d& cap dén & trén.
Thém nita, vi du, phén tr ca phap biéu dién do bu ¢ thé dugc bao hidu qua cAu trac
cép cao. Vi du, phan tir ¢t phdp biéu dién do bu c6 thé duoc bio hiéu qua tp tham
s6 trinh tu (SPS), tap tham s hinh anh (PPS), tiéu dé lat, hogc tap tham sd thich tmg
(APS).

Trong khi d6, vi du, thiét bi ma hoéa c6 thé din xuit tham sb lrong tir hda cho
viéc 1ap ma sic do két hop dua trén dit liu tham sb luong tir hoéa. Tham ) lugng tr
héa cho viée 1ap ma séc do két hop c6 thé biéu dién QP cucr duge dé cap dén & trén.

Vi du, nhu trong cac ndi dung dugc dé cap 6 trén, bang tham s6 lugng tir hoa
sdc do co thé duoc dan xuét dua trén phﬁn tir ¢ phép biéu dién chi sb bit dau cua
bang tham s6 lugng tir hoa sdc do, phan tir cti phép biéu dién muc chénh Iéch gitra
chi s bét dau va chi sb cubi cling clia bang tham s6 lugng tir hoa sic do va/hodc cac
phan tir ¢t phap cho céc gid tri tham s6 luong tir hoa clia céc chi s6 ctia bang tham sd
luong tr hoa sic d0. Tuc 13, vi du, bang tham sb lugng tr hoa sdc d6 cho viéc 1ap ma
sdc do két hop co thé dugc dan xudt dya trén dit liéu tham sb luong tir hda. Sau do,
chi s6 cho viéc lap ma sic d6 két hop co thé duoc dan xuét dua trén tham s6 luong tir
héa cho thanh phan d¢ chéi. Tham s8 lwong tir hoa cho viée 1ap ma sic do két hop co
thé duogc dan xuit dya trén tham s6 luong ti hoa cho chi s6 cua bang tham sb luong
ttr hoa sic do. Ttc 13, vi dy, tham $6 luong tir hda cho viéc 14p ma sic do két hop c6
thé dugc din xuit dya trén tham s6 lugng tit héa cho chi s6 gibng nhu tham s6 luong
tt hoa cta thanh phan do chéi trong bang tham s6 lugng tir hoa sic do.

Vi du, tham sb luwong ti hoa (vi du, QP cver) cho viée 14p ma sdc do Kkét hop
¢6 thé duge dan Xudt b%mg cach cong do bu vao tham sb lugng tir hoa (vi du, QPcover)
cho chi sb cua bang tham sb lugng tr hoa sic do. Do bu co thé duoc dan xudt dua

trén phan tir ci phap biéu dién do bu cho viéc dan xuat tham so lugng tir hoa cho viée
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1ap ma sic do két hop.

Thiét bi ma hoa tao ra cd biéu din liéu dir liéu tham sé lugng tt hoa cho viée
1ap ma sic do két hop 1a ¢6 mat hay khong (S730). Vi du, thiét bi ma hoa ¢6 thé tao
ra cO biéu dién liéu dit lidu tham s6 luong tir hoa cho viée 14p ma sic do két hop 1a
c6 mat hay khong dua trén loai sdc do. Vi du, khi gia tri cua loai sic do khong 1a 0,
thi thit bi ma hoa c6 thé tao ra co biéu dién liéu dit liéu tham sd luong tir hoa cho
viéc 1ap ma sdc do két hop 1a ¢6 mit hay khong. Vi du, khi gia tri cta loai sic do 1a
1, thi thiét bi ma héa c6 thé tao ra co biéu dién liéu dit liéu tham s6 luong ti hoa cho
viée 14p ma sic dd két hop 1a c6 mat hay khong. Vi du, phan tir ci phép cho cd c6 thé
la Qpc_data present flag dugc d& cap dén & trén.

Vi du, khi gi4 tri ctia cd 12 0, thi ¢ c6 thé biéu dién 1a dit liéu tham s0 luong
tr hoa cho viéc 1ap ma sdc do két hop 1a khong c6 mat. Khi gid tri cua co la 1, thi co
6 thé bidu diln 1a dit liéu tham sb lugng tir hoa cho viée 1ap ma sic do két hop 1a co
mat.

Thém nita, vi du, cd co thé duogc bao hiéu qua cAu tric cép cao. Viduy, co co
thé duoc béo hiéu qua tap tham sé trinh tw (SPS), tap tham s6 hinh anh (PPS), tiéu dé
1at, hodc tap tham s6 thich ting (APS).

Thiét bi ma h6a ma hoa thong tin anh bao gbm thong tin du doan va thong tin
phin du cho khéi séc do hién tai, di ligu tham s6 luong tir héa va cdr (S740). Thiét bi
ma hoa c6 thé ma hoa thong tin anh. Thong tin anh cd thé bao gdm thong tin du doén
va thong tin phﬁn du cho khéi sic do hién tai, dit liéu tham sb lugng tir hoa va co.

Vi du, thiét bi ma héa c6 thé tao ra va ma hoa thong tin du doan cho khéi hién
tai. Thong tin du dodn ¢6 thé bao gdm thong tin ché do du doan biéu dién ché do du
doan cta khoi hién tai. Thong tin anh ¢6 thé bao gém thong tin du doan.

Thém nira, vi du, thiét bi ma hoa c6 thé ma hoa thong tin phén du cho céc

mAu phan du. Vi dy, thiet bi ma hoéa c6 thé dan xuat cac hé so bién doi dya trén cac
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mau ph?m du, va co thé tao ra thong tin phén du dua trén cac hé s6 bién dbi. Thong
tin hinh anh c6 thé gdbm thong tin phén du. Vi dy, thong tin phan du c6 thé bao gdm
cac phén tir ¢ phap cho céc hé s6 bién ddi ctia khdi sic d6 hién tai. Vi du, cac phén
tir ¢t phép co thé bao gdm cac phan tir cti phdp, nhu coded_sub_block flag,
sig_coeff flag, coeff sign flag, abs level gtl flag, par_level flag,
abs_level gtX flag, abs remainder, va/hodc coeff sign flag.

Thém nita, vi du, thiét bi ma héa c6 thé ma hoa thong tin anh bao gdm dit liéu
tham sb lugng tir hoa va co. Thém nita, vi du, thiét bi ma hoa co thé xuit ra thong tin
anh duéi dang ludng bit bang cach ma héa thong tin anh.

Trong khi d6, ludng bit bao gdm thong tin anh c6 thé dwgc truyén dén thiét bi
giai ma trén mang hodc phuong tién luu trix (s6). Trong trwong hop nay, mang co thé
chira mang truyén quang ba va/hodc mang truyén théng. Phuong tién luu trix s6 ¢o
thé bao gém phuong tién luu trit khac nhau, nhu USB, SD, CD, DVD, Blu-ray, HDD,
va SSD.

Fig. 8 thé hién theo cach gian lugc thiét bi ma hoa dé thuc hién phuong phap
ma héa anh theo sang ché nay. Phuong phép duge boc 10 trong Fig.7 ¢6 thé duoc thuc
hién bang thit bi ma héa dugc thuc hién bang thiét bi ma hoa dugc boe 16 trén Fig.
8. Cu thé, vi du, bd du doan cta thiét bi ma hoa trén Fig.8 c6 thé thuc hién S700. Bo
trir ctia thiét bi ma hoa ¢6 thé thuc hién $710. B xir Iy phan du cta thiét bi ma hoa
¢6 thé thue hién $720. Bd méa hoa entropy cuia thiét bi ma hoa c6 thé thuc hién S730
dén S740. Thém nira, mic du khong duge minh hoa, quy trinh dé tao ra cac mau duoc
tai dung va hinh anh duoc tai dung dua trén cac mAu phan du va cdc mau dy doan c6
thé duge thuc hién bang bd cong ctia thiét bi ma hoéa.

Fig.9 thé hién theo cach gian lwgc phuong phép giai ma anh boi thiét bi giai
ma theo sang ché nay. Phuong phap dugc boc 19 trong Fig.9 c6 thé duoc thuc hién

boi thiét bi giai ma dugc boc 16 & Fig.3. Cu thé, vi du, $900 dén 8910 ¢ Fig.9 c6 thé
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dugoe thue hién bing b giai m entropy ciia thiét bi giai ma. $920 va S940 dén S960
trén Fig.9 c6 thé dugc thuc hién bing b xi 1y phan du cua thiét bi giai ma. 930 trén
Fig.9 c6 thé dugc thyc hién boi b du doan cua thiét b giai ma. S970 trén Fig.9 c6
thé duoc thuc hién bang bd cong ciia thiét bi giai ma.

Thiét bi giai ma thu duoc thong tin anh, bao gdm c& biéu dién liéu dir liéu
tham s luong tir hoa cho viée 18p mi sic d6 két hop 12 c6 mat hay khong, va thong
tin du doan va théng tin phin du cho khéi sic do hién tai, dua trén loai sac do (S900).
Thiét bi giai ma c6 thé thu dugc thong tin anh thong qua ludng bit. Vi dy, thong tin
anh c6 thé bao gdm thong tin cho tham s lugng tir héa sdc do. Vi du, thong tin anh
¢6 thé bao gém ¢ biéu dién liéu dit liéu tham $6 luong tir hoa cho viéc 14p ma sic do
két hop 12 ¢6 mat hay khong. Vi du, thiét bi giai ma c6 thé thu dugc cd bicu dién ligu
dir liéu tham s6 lugng tir hoa cho viée 1ap ma sic do két hop 13 c6 mat hay khong dua
trén loai sic d6. Trong truong hop nay, loai sic do c6 thé nghia 1a ChromaArray Type
dwoc d& cap dén & trén. Vi dy, khi gia tri cia loai sic do khong 1a 0, thi thict bi giai
ma c6 thé thu dugc co biéu dién liéu dit liéu tham sb lugng tr hoa cho viéc 14p ma
sic do két hop 12 c6 mat hay khong. Vi du, khi gié tri clia loai sdc d0 1a 1, thi thiét bi
gidi ma c6 thé thu duge co biéu dién liéu di liéu tham s6 lwgng tir héa cho viée lap
ma sic do Kkét hop 1a c6 mit. Trong truong hop nay, khi gia tri cua loai sdc d61a 0, thi
loai séc do ¢6 thé 1a dinh dang don sdc. Khi gia tri cua loai sic do 1a 1, thi loai sdc do
¢6 thé 1 dinh dang 4:2:0. Khi gia tri ctia loai séc d6 1a 2, thi loai séc d c6 thé 14 dinh
dang 4:2:2. Khi gié tri ctia loai séc do 1a 3, thi loai sdc d0 c6 thé la dinh dang 4:4:4.
Thém nita, viéc 1ap ma sdc do két hop c6 thé cling duge goi 1a 14p ma hop lai cla
thanh phan séc d. Thanh phan séc do c6 thé bao gdm thanh phan Cb va/hodc thanh
phan Cr. Vi duy, phéan tir ¢t phép cho c&r c6 thé 1a Qpc_data_present flag dugc dé cap
dén & trén.

Vi du, khi gi4 tri ctia c& 12 0, thi co c6 thé bidu dién 1 dit liéu tham s6 luong
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tir hoa cho viée 14p ma sic do két hop 12 khong c6 mat. Khi gid tri ctia co 1a 1, thi co
¢6 thé bidu didn 12 dit liéu tham s6 luong ti héa cho viéc 1ap ma sic d6 két hop 1a c6
mat.

Thém nira, vi du, cd co thé duoc bao hiéu qua cAu trac cép cao. Vi du, co co
thé dugc bao hidu qua tap tham sb trinh tw (SPS), tap tham s hinh anh (PPS), tiéu dé
1at, hodc tap tham so thich tmg (APS).

Thém nfta, vi du, thong tin anh co thé bao gém thong tin du doan va/hodc
thong tin phan du cho khdi sdc do hién tai. Vi du, thong tin anh c6 thé bao gdm thong
fin lién quan dén du doan cho khéi hién tai. Thong tin lién quan dén dy doan c6 thé
bao gdm thong tin ché do dw doan. Thong tin ché do dw doén c6 thé biéu dién ligu
lién du doan hay ndi du doan dugc p dung cho khdi hién tai. Thém nita, vi du, thong
tin phan du c6 thé bao gdm céc phan tir cti phap cho cac hé s6 bién dbi cuia khéi sic
d6 hién tai. Vi du, céac phﬁn tir cu phap co thé bao gém cac phﬁn tir ci phap, nhu
coded sub block flag, sig coeff flag, coeff sign flag, abs level gtl_flag,
par level flag, abs level gtX flag, abs_remainder va/hodc coeff_sign_flag.

Thiét bi giai ma thu duoc di liéu tham s6 lugng ti héa cho viéc lap ma séc
d6 két hop dua trén cdr (S910). Thiét bi giai ma ¢6 thé thu duoc dit ligu tham s0 luong
tit hoa cho viéc 1ap ma séc do két hop dua trén cd. Vi du, thiét bi gidi ma c6 thé thu
dugc dir liéu tham sb lrong tir hda cho viéc 1ap ma sdc do két hop dua trén co biéu
din 1a dit liéu tham sb luong tir hoa cho viée 14p ma sic do két hop 1a c6 mit. Tirc
13, vi du, khi gia tri cia co la 1, thi thiét bi giai ma co thé thu dugc dit liéu tham s6
luong tir hoa cho viéc 1ap ma sdc do két hop. Thém nita, vi du, dit liéu tham sb luong
ttr hoa c6 thé duge bao hiéu qua cAu tric cép cao. Vi du, dit liéu tham s6 lugng tir hoa
¢6 thé duoc bao hidu théng qua tap tham sb trinh tu (SPS), tap tham s6 hinh anh (PPS),
tidu dé 14t, hodc tap tham sd thich ing (APS).

Vi du, dit liéu tham s6 lwong tir héa c6 thé bao gdbm phan tir cti phép biéu dién
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chi sb bét dau cua bang tham sb lugng ti héa sic do cho viéc 14p ma sic do két hop
va/hodc phén tir ci phap biéu dién mirc chénh 1éch gifra chi sb bt dAu va chi s6 cudi
cung cua bang tham s6 luong tir hoa sic do. Phan t&r ¢ phap biéu dién chi s6 bat dau
¢6 thé 1 qPi_min_idx dugc d& cap dén & trén. Thém nira, phan ti ci phép biéu dién
muc chénh léch gitta chi s& bt dAu va chi sb cudi cing c¢6 thé 1a gPi_delta max_idx.
Thém nita, bang tham s lugng tir hoa séc do c6 thé ciing goi 12 bang 4nh xa tham 5O
lwong tir héa sic do hodc bang 4nh xa tham sd luong tir hoa dugce xac dinh béi nguoi
dung. Thém nita, chi s6 bat du co thé cling duoc goi 1a chi s6 nho nhét. Thém nira,
vi du, phdn tir ¢ phép biéu dién chi s6 bit diu va/hodc phan tir cu phap bidu dién
murc chénh 1éch gifta chi s6 bét dau va chi s cudi ciing co thé dugc bao hiéu thong
qua cau triic chp cao. Vi du, phan tir ¢t phép bidu dién chi s6 bit ddu va/hodc phan tir
cu phap bidu dién mirc chénh léch gitra chi s6 bat dau va chi s6 cubi cling c6 thé duge
béo hiéu théng qua tap tham s trinh tw (SPS), tap tham s6 hinh anh (PPS), tiéu dé
lat, hodc tap tham s6 thich tmg (APS).

Thém nira, vi du, dit li¢u tham s6 luong tir hoa co thé bao gém cac phén tr cu
phép cho céac gia tri tham s6 luong tir héa cla cac chi sb cua bang tham sb luong tir
hoa sic do. Tuc 13, vi du, dit liéu tham ) lvong & hoa co thé bao g6m phén tr cu
phap cho gia tri tham s6 luong tir hoa ciia mdi chi s6 trong céc chi sb ciia bang tham
s& lugng tir hoa sic do. Phén tir ¢t phap cho gia tri tham sé lugng ti hoa cia chi 5O
¢6 thé 1a Qpc_qPi_val[i] duge dé cap dén & trén. Thém nira, vi du, phan tir cti phap
cho gié tri tham s6 luong tir héa ctia chi s ¢6 thé duoc bao hidu qua ciu triic cAp cao.
Vi du, phén ti ¢t phap cho gia tri tham s6 luong tir héa cla chi s6 ¢o thé duoc bao
hiéu qua tap tham sé trinh tu (SPS), tap tham s6 hinh anh (PPS), tiéu dé 14t, hoac tap
tham s6 thich tng (APS).

Thém nftra, vi du, dit liéu tham s6 lugng tir hoa ¢o thé bao gém phén tr cu

phéap biéu dién d6 bu cho viéc suy ra tham sb luong tir hoéa cho viée 14p ma sic do két
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hop. Phin tir ot phap bidu dién do bu c6 thé 1a QpOffsetc duge dé cap dén & trén.
Thém nita, vi du, phén tr cu phap biéu dién d6 bu co6 thé dugc bao hiéu qua cAu tric
cép cao. Vi du, ph?ln t& ¢t phap biéu dién do bu co thé dugc bao hidu qua tap tham
s6 trinh tu (SPS), tap tham s hinh anh (PPS), tiéu dé lat, hogc tap tham sé thich timg
(APS).

Thiét bi giai ma dAn xuét bang tham s6 lugng tir héa sic do dva trén dit ligu
tham s6 luong tir héa (S920). Thiét bi giai ma c6 thé suy ra bang tham s6 lugng tir
hoa sic do cho viéc 1ap ma sic do Kkét hop dua trén dit liéu tham sb luong tir hoa.
Bang tham s6 luong tir hoa sdc do c6 thé dugc goi 1a bang 4nh xa tham s6 lugng i
hoéa sic do hodc bang anh xa tham s lugng t héa duge xac dinh boi ngudi dung.

Vi dy, nhu trong cac ndi dung duoc dé cap & trén, bang tham s6 luong tir hoa
sic do co thé dwoc din xuét dua trén phén tr ct phap biéu dién chi sb bit dau ctia
bang tham sb luong tir héa séc d9, phan t&r ct phap biéu dién mirc chénh léch gitta
chi sé bat dau va chi sb cubi cling ciia bang tham s6 luong tir hoa sdc do va/hodc cac
phéan tir ¢t phép cho céac gié tri tham s6 lwong tit héa cua céc chi s& ctia bang tham s6
lugng tr hoa sdc do. Ttc 1, vi du, bang tham s6 luong tir hoa séc do cho viéc 1ap ma
sdc do Kkét hop c6 thé dugc dan xuét dua trén dit liéu tham sb lugng tir hoa.

Thiét bi giai ma din xuAt tham s8 lugng tir hoa cho viée 1ap ma sic do két
hop dua trén bang tham s6 lugng tr hoa sic do (S930). Tham s6 lugng t& hoa cho
viéc 1ap ma sic d6 két hop co thé bidu dién QP cver duoce dé cap dén & trén.

Vi du, chi sb cho viéc 1ap ma sdc do két hop c6 thé duogc dan xuét dyua trén
tham sb lugng tir hoa cho thanh phan do chéi. Tham s6 lugng tir hoa cho viéc 1ap ma
sic do két hop co thé dugc dan xuét dua trén tham s6 luong tir héa cho chi sb cua
bang tham ) lugng tr hoa sic d0. Ttc 13, vi du, tham s6 lurong i héa cho viée 1ap
ma sic do két hop c6 thé dugc din xuit dua trén tham s6 luong tir hoéa cho chi s6

gidng nhu tham s6 lwong ti héa clia thanh phan do chéi trong bang tham s6 luong tir

129



48139 130/151

hoéa sic do.

Thém nira, vi du, tham s6 lugng tir héa (vi du, QP cover) cho viée 1ap ma sic
d6 két hop co thé duoc dan xuét bang cach cong do bu vao tham s6 luong tir hoa (vi
du, QPcuvcr) cho chi sb cua bang tham ) lugng tir hoa sic do. Do bu ¢o thé duogc dan
xut dua trén phan tir ca phap bidu dién do bu cho viéc dan xuit tham s6 luong tur
hoa cho viéc 14p mi sic do két hop.

Thiét bi giai ma dan xuét cac mau du doan cua khéi sic do hién tai dua trén
thong tin du doan (S940). Thiét bi giai mi c6 thé x4c dinh liéu lién dw doan hay noi
du doan duogc ap dung cho khéi sic d0 hién tai dua trén thong tin du doan, va co thé
thuc hién viéc du doan dua trén cac mau du dodn.

Vi du, thiét bi giai ma co thé dan xuit ché do du doan duogc ap dung cho khéi
sic do hién tai dua trén thong tin du doan, va c6 thé dan xuét cac mau du doan cia
khéi sic d6 hién tai dua trén ché do du doan. Vi du, néu lién dy doan dugc ap dung
cho khéi hién tai, thi thiét bi giai ma c6 thé din xuét théng tin chuyén dong cta khoi
sic d6 hién tai dua trén thong tin lién quan dén du doan dugc bao gdm trong thong
tin anh, va c6 thé dan xuit cac mau du doan cia khéi sic do hién tai dua trén thong
tin chuyén doéng. Thém nita, vi du, néu nodi du doan dugce 4p dung cho khéi sic do
hién tai, thi thiét bi giai ma c6 thé din xuét cic mau tham chiéu dua trén cc mau lan
can cua khdi sic do hién tai, va co thé dan xuit cac mau du doan cua khdi séc d6 hién
tai dua trén cac mau tham chiéu va ché d6 ndi du doan cia khdi sic do hién tai. Cac
mau tham chiéu c¢6 thé bao gdbm cac mau tham chiéu phia trén cling va cdc mau tham
chiéu bén trai ciia khéi sdc do hién tai. Vi du, khi kich thudc cia khéi séc do hién tai
la NxN, thi thanh phén X cua vi trf mau phia trén cung-bén trai cua khoi sdc do hién
tai 12 0 va thanh phan y ciia n6 1a 0, cac mAu tham chiéu bén trai c6 thé 1a p[-1][0]
dén p[-1][2N-1], va cac mAu tham chiéu phia trén cung ¢6 thé p[0][-1] dén p[2N-1][-
1].
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Thiét bi giai ma dAn xuét cac hé sb bién dbi cua khdi sic d6 hién tai dua trén
thong tin phan du (S950). Thiét bi giai ma c6 thé dAn xuét cac hé s bién ddi ciia khoi
sic do hién tai dua trén thong tin phan du. Théng tin phan du c6 thé bao gdm thong
tin cap hé sb va thong tin c& mang dAu cho cac hé sb bién doi.

Vi du, cép tuyét ddi cua cac hé s6 bién ddi c6 thé duge dan xuét nhu gia tri
duoc chi bao bai thong tin cép hé sb dugc bao gbm trong thong tin phan du. Déu cia
hé sb bién d6i c6 thé duge dan xuit nhu diu dugce chi bao boi thong tin c& mang dau.

Thiét bi giai ma din xuét cic miu phén du bing cach giai lugng ti hoa cac
hé s6 bién déi dua trén tham sb lugng tik hoa (S960). Thiét bi gidi ma c6 thé dan xuat
cac mau phén du dua trén tham sb luong tr héa. Vi du, thiét bi gidi ma ¢o thé dan
xuAt cac mAu phan du bang cach giai lugng tir hoa cac hé s& bién d6i dua trén tham
s6 luong i hoa. Thay vao do, vi du, thiét b giai ma c6 thé dan xuét céc hé sb bién
dbi duoc bién ddi nguoc bing cach bién dbi nguoc cac hé s6 bién ddi, va c6 thé dan
xuét cac miu phan du bang cach giai lugng t hoa cac hé s6 bién dbi duoc bién dbi
nguoc dua trén tham s6 lugng tir hoa.

Thiét bi giai ma tao ra hinh anh dugc tai dung dua trén céac mau du doan va
cac mAu phan du (S970). Vi du, thiét bi gii ma c6 thé tao ra hinh anh duoc téi dung
dwa trén cac mau du doan va cdc mau phéan du.

Trong khi do, vi du, thiét bi giai ma co thé tao ra cac mau duoc tai dung va
hinh anh dugc tai dung thong qua vi€c cong cac mau du doan va cac mau phan du.

Sau do, néu can thiét, dé nang cao chat lwgng hinh anh chu quan/khach quan,
thu tuc loc trong vong, nhu loc khir khdi, SAO va/hoic thu tuc ALF, ¢6 thé dugc ap
dung cho cac mau dugc tai dung nhu dugc mo ta ¢ trén.

Fig. 10 1a hinh v& minh hoa gian lugc thiét bi giai ma thuc hién phwong phép
giai ma anh theo sang ché nay. Phuong phép duge boc 1§ trong Fig.9 ¢6 thé dugc thue

hién béi thiét bi giai ma dugc boc 16 & Fig.10. Cu thé, vi du, bd giai ma entropy clia
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thiét bi giai ma cia Fig.10 c6 thé thuc hién $900 dén S910 trén Fig.9. B§ xir Iy phén
du cia thiét bi giai ma cta Fig.10 c6 thé thuc hién $920 va $940 dén S960 ciia Fig.
9. B du doan cia thiét bi giai ma cia Fig.10 c6 thé thyc hién $930 trén Fig.9. BO
cong cua thiét bi gidi ma cua Fig.10 c6 thé thuc hién S970 trén Fig.9.

Theo sang ché nay, bang tham s6 luong tir hoa sic do cho viée dan xuét tham
s6 Tugng tir héa c6 thé duge xdc dinh dua trén ¢ biéu didn liéu dé truyén dit ligu
tham s6 luong tir hoa cho viéc dan xuét tham sb luong tir hoa cho thanh phén sic do.
Hiéu qua 1ap ma co thé duoc nang cao béng cach thyuc hién viéc 1ap ma dya trén tham
s6 luong tir hoa theo dic tinh cua anh.

Thém nita, theo sang ché nay, bang tham s6 lugng tir hoa sdc do cho thanh
ph?m sic do co thé dugc xac dinh dua trén dit liéu lugng tir hoa duge bao higu. Hi¢u
qua 18p ma co thé duoc nang cao bﬁng cach thuc hién viéc 1ap ma dya trén tham sb
lrgng tir hoa theo dac tinh cua anh.

O phuong an duge mo ta & trén, cac phuong phap duge mo ta dya trén so )
tién trinh ¢6 chudi cac budce hodc cac khéi. Sang ché khong dugc gidi han & thir tu
cua cac budc hoac cac khdi & trén. Mot sb budc hoic khdi c6 thé xuit hién déng thoi
hoic theo trét tw khac vdi cac budce hodc cac khéi khac duge mé ta & trén. Thém nita,
nguoi co hiéu biét trung binh trong linh vuc k¥ thuat nay s& hiéu ring cac budc dugc
thé hién trong so do tién trinh & trén khong phai 1a riéng biét va cac budc thém nira
cling thé duoc bao gém, hodac mot hoac nhiéu bude trong cac so dd tién trinh 1am vi
du c6 thé duoc x6a ma khong anh hudng t6i pham vi bao ho clia sang ché nay.

Céc phuong an dugc md ta trong ban mo ta nay co thé duoc thuc hién trén bo
xtt 1y, bo vi xir 1y, bd diéu khién hodc chip. Vi du, cac don vi chire nang dwgc thé hign
& mai hinh v& ¢6 thé duoc thuc hién bang cach duge trién khai trén mdy tinh, bd xir
ly, bd vi xtr ly, bd diéu khién hoic chip. Trong truong hop nay, thong tin cho viéc

trién khai (vi du, thong tin vé cac Iénh) hoac thuat toan co thé duoc luu trit trong
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phuong tién luu trit 5.

Ngoai ra, thiét bi giai ma va thiét bi ma hoa ma sang ché duge 4p dung véi co
thé duoc bao gdm trong thiét bi truyén/thu quing béa da phuong tién, thiét bi diu cudi
truyén thong di dong, thiét b video chiéu phim gia dinh, thiét bi video chiéu phim so,
camera giam sat, thiét bi trd chuyén vidéo, thiét bi truyén thong thoi gian thyc nhu
truyén thong video, thiét bi tao ludng (streaming) di dong, phuong tién luu trit, may
ghi hinh cim tay, thiét bi cung cép dich vu video theo yéu cau (Video on Demand,
VoD), thiét bi cung cAp dich vu ndi dung trén nén mang vién thong (Over The Top,
OTT), thiét bi cung cAp dich vu tao ludng Internet, thiét b video ba chiéu (Three
Dimensional, 3D), thiét bi video dung cho céac cudc hop td churc qua dién thoai, thiét
bi ngudi dung cho van tai (vi du, thiét bi ngudi dung cho xe ¢d, thiét bi nguoi dung
cho may bay, thiét bi nguoi dung cho tau, v.v.) va thiét bi video y té va c6 thé dugc
ding dé xi Iy cac tin hiéu video hodc cAc tin hiéu di lidu. Vi du, thiét bi video clia
dich vu cung cp ndi dung trén nén mang vién thong (OTT) c6 thé bao gdm bang didu
khién choi tro choi, may doc dia Blu-ray, ti vi truy cap Internet, hé théng rap hét gia
dinh, dién thoai thong minh, mdy tinh bang, déau ghi video k¥ thuat s6 (Digital Video
Recorder, DVR), va tuong tu.

Ngoai ra, phuong phép xtr ly ma sang ché dugc ap dung véi co thé duoc tao
ra dud6i dang chuong trinh ma dé dugc thuc thi béi may tinh, va cb thé dugc luu trit
trén phuong tién ghi co thé doc dugc bang may tinh. Dt liéu da phuong tién ma c6
cAu tric dit liéu theo sang ché thi ciing c6 thé duoc luu giit trén phuong tién ghi doc
dugc bang mdy tinh. Phuong tién ghi doc dwge bdi may tinh bao gOm tat ca cac loai
thiét bi luu trit ma dir liéu doc dugc bai may tinh dugc luu trong do. Phuong tién ghi
doc dugc bing mdy tinh nay c6 thé bao gébm BD, thiét bi buyt ndi tiép van ning
(Universal Serial Bus, USB), ROM, PROM, EPROM, EEPROM, RAM, CD-ROM,

bang tu, dia mém, va thiét bi luu trit dit liéu quang hoc chéng han. Hon nita, phuong
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tién ghi doc dugc béi mdy tinh chira phuong tién duge thuc hién ¢ dang cia cac séng
bd mang (vi du, truyén qua Internet). Hon nira, 1u6ng bit duoc tao ra béng phuong
phép ma hoéa co thé duoc luu trong phuong tién ghi doc dugc béi mdy tinh hodc co
thé duoc truyén qua cic mang truyén thong c6 day hodc khong day.

Ngoai ra, cac phuong 4n theo sang ché c6 thé dugc thuc hién v6i san phdm
chuong trinh may tinh bing cac ma chuwrong trinh, va cac ma chuong trinh nay c6 thé
duoc thuc hién trén may tinh boi cadc phuong an theo sang ché. Cac ma chuong trinh
6 thé duge lvu trén vat mang doc dugc boi may tinh.

Fig.11 1a hinh v& minh hoa so dd cAu tric cia hé thdng tao ludng ndi dung ma
sang ché duoc 4p dung voi.

Hé thdng tao ludng nodi dung ma phuong an thuc hién (cac phuong an thyc
hién) cua sang ché nay dugc ap dung véi, c6 thé phan 16n bao gdm mday chi ma hoa,
may chu tao ludng, may chi web, bd phén luu trit phwong tién, thiét bi nguoi dung,
va thiét bi nhap vao da phuong tién.

M4y chu mi hoa nén ndi dung dugc nhdp vao tur cac thiét bi déu vao da
phuong tién nhu 12 dién thoai thong minh, mdy anh, may quay video, V.v. thanh dir
lidu k§ thuat s6 dé tao ra ludng bit va truyén ludng bit dén may chu phat ludng. Theo
mdt vi du khac, khi thiét bi ddu vao da phuong tién nhu dién thoai thong minh, may
anh, may quay video, v.v. truc tiép tao ra ludng bit, thi may chu ma héa co thé dugc
luoc bo.

Ludng bit c6 thé duge tao ra béi phuong phap ma héa hodc phuong phép tao
ra ludng bit ma phwong én (cac phuong 4n) cia sang ché nay duoc ap dung véi, va
may chu tao ludng c6 thé lwu trit tam thoi ludng bit trong quy trinh truyén hoic thu
ludng bit.

May chu tao ludng truyén dit liéu da phuong tién toi thiét bi ngudi dung dua

trén yéu cu ctia nguoi dung qua may chu web, va may chu web c6 tac dung nhu la

134



48139 135/151

phuong tién dé thong bao cho ngudi dung vé dich vu. Khi nguoi dung yéu cau dich
vu mong mudn tir may chit web, thi may chu web phan phat dich vu nay dén may chi
tao ludng, va may chu tao ludng truyén dit liéu da phuong tién dén ngudi dung. Trong
treong hop nay, hé théng tao ludng cac ndi dung co thé bao gdm may chu diéu khién
riéng biét. Trong truong hop nay, may chu didu khién c6 chuc nang dé diéu khién
ménh 1énh/phan hdi gitta cac thiét bi trong hé théng tao ludng cic nodi dung.

May chu tao ludng c6 thé thu cac ndi dung tir bd luu trit phwong tién va/hodc
may chi ma hoa. Vi duy, khi ndi dung duge nhén tir may chi ma hoéa, thi ndi dung co6
thé duoc nhan theo thoi gian thuc. Trong truong hop nay, dé cung cap dich vu tao
ludng sudn sé, thi may chu tao ludng c6 thé luu trit ludng bit trong khoang thoi gian
dinh truéec.

Cac vi du cia thiét bi nguoi ding c6 thé bao gdm dién thoai di dong, dién
thoai thong minh, may tinh xéch tay, thiét bi ddu cudi quang ba sb, thiét bi trg gitp
s6 c4 nhan (Personal digital assistant, PDA), thiét bi choi da phuong tién di dong
(Portable multimedia player, PMP), thiét bi dinh vi, PC dang phién, cac PC dang bang,
cac may tinh siéu di dong, cac thiét bi deo duoc (vi du, cac déng hd thong minh, céac
kinh thong minh, cac thiét bi hién thi gén trén dﬁu), cac TV dang sb, cac may tinh dé
ban, bang ky hiéu dang s6, va tuong tw. Mdi may chu trong hé théng tao ludng cac
n6i dung c6 thé dugc van hanh nhu 12 may cha phan tén, ma trong truong hop do dir
liéu dugc thu tir tng may chu co thé dugc phan tan.

Céc yéu cau bao ho duge md ta trong sang ché nay c6 thé dugc két hop theo
céc cach khac nhau. Vi du, cac dac diém k¥ thudt cua cac yéu cAu bao ho phuong
phép cta sang ché c6 thé dugce két hop dé duoc thyc hién nhu thiét bi, va céc dac
diém k¥ thuat cta cac yéu ciu bao ho thiét bi ctia sang ché c¢6 thé dugc két hop dé
duoc thuc hién nhu phuong phép. Ngoai ra, cac dac diém k¥ thuat cia yéu cau bao

ho phuong phép cua sang ché va cac dac diém k¥ thuat cia yéu cau bao ho thiét bi c6
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thé duoc két hop dé dugc thyc hién nhu thiét bi, va cdc dac diém k¥ thujt cta yéu
cAu bao hd phuong phap cua sang ché va cac dic diém k¥ thuat cia yéu ciu bao hd

thiét bi c6 thé duge két hop dé dugc thuc hién nhu phuong phap.
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YEU CAU BAO HQ

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

thu dugc thong tin anh bao gbm thong tin du doan va thong tin phan du cho
khéi sic do hién tai, va co bidu dién liéu dit liéu tham s6 lugng tir héa cho viée 1ap
ma sic do két hop 1a ¢6 mit hay khong, dya trén loai sic do;

thu dugc dit liéu tham s6 luong tir hoa cho viée 14p méa sic do két hop dua trén
coO;

thu duoc dit liéu tham sé luong ti hoa cho thanh phan sic do cb va dit liéu
tham sd lugng tir hoa cho thanh phén sic do cr;

dAn xuit bang anh xa tham s6 lurgong tr hoa sic do cho viéc 1ap ma sic do két
hop dua trén dit li€u tham sb luong tir hoa cho viéc 1ap ma sic do két hop;

dAn xuét bang anh xa tham s6 lugng tir hoa sdc d6 cho thanh phén sic do cb
va bang anh xa tham ) lugng tir hoa sic d6 cho thanh phﬁn sic d6 cr dua trén dir lidu
tham sb luong tir héa cho thanh phén sic do cb va dit liéu tham s6 lugng tir hoéa cho
thanh phén sic do cr;

dAn xuét tham s6 lugng tir hoa cho viéc 1ap ma sic d6 két hop dua trén bang
4nh xa tham sb luong tir héa sdc d6 cho viéc 1ap ma sic do két hop;

dAn xuét tham sd lugng tit héa cho thanh phan sic do cb va tham sd luong tir
hoa cho thanh phﬁn sic do cr dua trén bang 4nh xa tham sb lugng tr hoa sic do cho

thanh phan sac do cb va bang 4nh xa tham s6 luong tir hoa sac do cho thanh phén sic

do cr;
dAn xuét cac mau du doan clia khdi séc d6 hién tai dua trén thong tin du doan;
dan xudt cac hé s6 bién ddi ctia khdi sic d6 hién tai dua trén thong tin ph?m
du;

dAn xuét cac mau phan du bang cach giai luong tir cac hé so bién doi dua trén
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tham s luong tir hoa lién quan dén khéi séc do hién tai trong s6 tham s6 luong tir
hoa cho viéc 1ap ma sic do Kkét hop, tham sb luong tir hoa cho thanh phén sic do cb
va tham s6 lugng tir hoa cho thanh phan sic do cr; va

tao ra hinh anh dugc tai dung dua trén cac mau dy doan va cac mau phén du,

trong d6 dit liéu tham s6 luong tir hoa cho viée 1ap ma sic do két hop bao gém
phéan tir cti phap cho tham s6 lugng tir hoa bt dau cia bang 4nh xa tham s6 luong tir
hoéa séc d6 cho viéc 1ap ma sic do két hop va phan tir ¢t phap cho s6 tham sd lwong
tir hoa trong bang dnh xa tham sb lugng tr hoa sic do cho viéc 12p ma sic do két hop,

trong d6 tham sb luong tir héa cho viéc 1ap ma sic d6 két hop dugc din xuét
dua trén tham sb lugng ti héa twong tng v6i tham s6 luong tir héa cua thanh phén
do choi trong bang anh xa tham sb lugng tr hoa sic do cho viéc lap ma sic do két
hop.
2. Phuong phap ma héa anh, duoc thuc hién boi thiét bi ma hoa, trong d6 phuong
phép nay bao gdm céc buéc:

din xuét cac mau du doan cla khdi sdc do hién tai dua trén lién du doan hodc
noi du doan;

dAn xuét cac mau ph?m du cua khoi sic do hién tai dua trén cac mau du doén;

tao ra dir liéu tham sb luong tr hoa cho viée 14p ma sic do két hop cua céac
mau phﬁn du dua trén loai sic do cua khoi sic do hién tai;

tao ra coO biéu dién liéu dir liéu tham s6 lugng i hoa cho viée 14p ma sic do
két hop 1 c6 mit hay khong;

tao ra dir liéu tham ) luong tir hoa cho thanh phén séc do cb va dir liéu tham
s6 lugng tir héa cho thanh phéan sic do cr; va

mai hoéa thong tin &nh bao gbm thong tin du doén va thong tin phan du cho
khéi sic do hién tai, dit liéu tham sb luong tir hoa cho viéc 1ap ma sic d0 két hop, dit

liéu tham sb luong tir hoa cho thanh phﬁn sic d6 cb, dit liéu tham sb lugng tir hoa cho
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thanh phﬁn sic do cr va co,

trong d6 dir liéu tham sb luong tir hda cho viéc lap ma sic do két hop bao gém
phan it cti phap cho tham s6 lugng tir hoa bt dau cua bang anh xa tham s6 luong tir
hoéa sic do cho viéc 1ap ma sic do két hop va phan tir ¢t phéap cho s6 tham sb Iuong
tir hoa trong bang anh xa tham sb lugng tir hoa sic do cho viée 1ap ma sic do két hop,

trong d6 tham sb lugng tir hoa cho viéc 14p ma sic do két hop duoc dan Xuat
dua trén tham s6 luong tir héa twong tng véi tham s6 luong tir hoa cua thanh phan
do choi trong bang 4nh xa tham sb lugng tr hoa sdc do cho viéc 1ap ma sdc do két
hop.
3. Phuong tién lru trit phi chuyén tiép doc dugc béi may tinh luu trit ludng bit dugc
tao ra bang phwong phép, trong d6 phwong phap nay bao gdm céc bude:

dAn xuét cac miu du doan cia khdi sic do hién tai dua trén lién du doan hodc
ndi du doén;

dan xuét cac mau phén dur ctia khdi sac do hién tai dua trén cdc mau du dodn;

tao ra dit liéu tham sb luong tir hoa cho viéc 1ap ma sic do két hop cua cac
mau ph.:?m du dua trén loai sdc do cua khdi séc do hién tai;

tao ra co biéu dién liéu dir liéu tham s6 luong tir hoa cho viée 1ap ma sic do
két hop 1a c6 mit hay khong;

tao ra dir liéu tham ) luong tir hoa cho thanh phén sic do cb va dir liéu tham
sb luong tir hoa cho thanh phén séc do cr;

ma hoéa thong tin dnh bao gbm thong tin du doan va thong tin phan du cho
khéi sic do hién tai, dit liéu tham sb luong tir hoa cho viée 1ap ma sic do két hop, dir
liéu tham sb luong tir hoa cho thanh ph?m sic do cb, dit liéu tham s6 lugng tr hoa cho
thanh phr?m séc do cr va co; va

tao ra ludng bit bao gbm thong tin &nh,

trong d6 dit liéu tham sb luong tr hoa cho viéc 1ap ma sic do két hop bao gém
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phan tir ¢t phap cho tham s6 luong tir hoa bat dau cua bang anh xa tham sd luong tir
hoéa sic dd cho viée 14p ma sic do két hop va phan tir ca phép cho s6 tham s iuong
tir hoa trong bang anh xa tham sb lugng tir hoa sic do cho viéc 1ap ma sic do két hop,

trong d6 tham s6 lugng tir hoa cho viéc 1ap ma sic d6 két hop dugc din xudt
dua trén tham sd lugng tir hoa tuong Gmg voi tham s6 luong tir héa cua thanh phén
do choi trong bang anh xa tham sb luong tir hoa sic d6 cho viéc lap ma sic do Kkét

hop.
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FIG. 4

Thuc hién viéc du doan (xac dinh ché do lién du
dodn, dan xuat thong tin chuyén dong, tao ra cic F—~— S400
mau du doan)

!

Dan xuat cdc mau phan du dya trén cac mau du
dodn 5410

|

M3 héa thong tin dnh bao gdm thong tin du
doan va thong tin phan du —~—S5420
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FIG. 5

Xéc dinh ché d6 du doan cho khéi hién tai
dua trén thong tin du doan thu dugc —~—S500

Y

DAn xuit thong tin chuyén dong

——S510
!
Thuc hién Vi§c du doan
(tao ra cac mau dy dodn) —~—S520
!
Din xuét cdc mau ph?m du
dua trén thong tin phan du —~— 5530

]

Téi dung hinh nh dya trén
cac mau du doan va cdc mau phan du —~—S5540
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FIG. 6

Xéc dinh ché d6 lién du doan

——5600

|

DAan xuét thong tin chuyén dong

——5610

Y

Thuyc hién viéc du doan dua trén thong tin
chuyén ddng (tao ra cac mau du doén)

——5620
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FIG. 7

Dan xuat cac mau du doan cua khoi sac do hién tai
dua trén lién du dodn hodic ndi du doan —~—S700

!

Dan xuat cac mau phan du ctia khoi sac do hién tai
dua trén cac mau du doan —~—S710

Y

Tao ra dit liéu tham sb lugng tir hda cho viéc 1ap mi sdc

A 1.4 , . X A A . L A 2 T ~—
dd ket hop cua cac mau phan du dya trén loai sac do cua 5720
khoi sac do hién tai

Y

Taora co biéu dién liéu dir liéu tham sb luong tir hda
cho viéc 1ap mi sac do ket hop la c6 mat hay khong ——=S730

Y

M3 héa thong tin anh bao gdm thong tin du doan va thong tin y
phin du cho khéi sic d6 hién tai, dit liéu tham sb luong tir héa 5740
va co
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FIG. 9

Thu duoc thong tin dnh bao gdm c& biéu dién lidu dit liéu

tham sb lwong tir hoa cho viée lap mi sic do két hop 14 c6

mit hay khong, va thong tin du doan va thong tin phan du
cho khdi sic do hién tai dwa trén loai séc do

—~—35900

Y

Thu duge dit lidu tham s lugng tir héa cho
viéc 1ap ma sac do két hop dua trén co

——5910

Y

DAan xuét bang tham s6 Iugng tir hoa sic do dua trén
dir liéu tham so lugng tir hoa

—~—15920

\

DAn xuét tham s luong tir héa cho viéc 1ap ma sic do két
hop dua trén bang tham so lugng tir hda sdc do

—~—25930

|

Dan xuat cac mau du doan cua khoi sac dd hién tai dua trén
thong tin du doéan

~—25940

Y

Dan xuat cac hé sb bién ddi cua khodi sac do hién tai dua trén
thong tin phan du

—~—S5950

Y

Dan xuat cac mau phan du bang cach giai luong tir hoa
cac hé so bién doi dua trén tham so lugng tir hda

—~—35960

Y

Tao ra hinh anh duoc tai dung dua trén cac miu du doan va
c4ac mau phan du

——S5970
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