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(57) Sang ché dé cap dén phuong phép gidi ma va ma hoéa hinh anh, phuong tién lyu
trix k§ thuat s6 doc dwoc béi may tinh khong chuyén tiép va phuong phap truyén dir lidu
cho théng tin hinh anh. Theo sang ché, cic théng sb loc vong thich tmg (Adaptive Loop
Filtering, ALF) va/hodc cac thong sb6 anh xa do chéi véi viée dinh ¢& sdc do (Luma
Mapping with Chroma Scaling, LMCS) c6 thé duoc phat tin hiéu mot cach phan cip,
vén cho phép su giam luong dit lidu cin dwoc phat tin hiéu dbi voi viée tao ma

video/hinh 4nh va sy tang hiéu qua tao ma.
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Linh vuwe k¥ thuat dugc dé cap

Sang ché lién quan dén viéc tao ma video hodc hinh anh dua trén viéc phat tin hiéu

tap hop thong s6 thich mg (Adaptation Parameter Set, APS).
Tinh trang ky thuat cua sang ché

Hién tai, nhu cAu vé hinh anh/video dd phan giai cao, chét lwong cao nhu 1a hinh
4nh/video 4K hodc 8K ho#c d6 phan giai cuc cao (Ultra High Definition, UHD) khac
dang gia ting trong c4c linh vuc khéc nhau. Vi dit liéu hinh anh/video c6 d6 phéan giai
cao va chit lugng cao, nén Iugng thong tin hodc cac bit can dugc truyén gia ting twong
dbi véi dit liéu hinh anh/video sdn c6, va vi thé, viéc truyén dit liéu hinh anh nho st
dung phuong tién nhu 1a duong bang rong c6 day/khdng day san c6 hodc phuong tién
I trit sdn c6 hodc luu trir dit liéu hinh 4nh/video nho sir dung phuong tién luu trir san

¢6 lam ting chi phi truyén va chi phi luu trit.

Bén canh d6, su quan tdm va nhu cau cho phuong tién nhép vai nhu 1a ndi dung
thuc té 4o (Virtual Reality, VR) va thuc té nhan tao (Artificial Reality, AR) hodc dnh ba
chiéu gin day da ting 1én va viéc phat rong cho hinh anh/video dang c6 céc déc tinh
khéac v6i cac hinh 4nh 4o nhu 1a cac hinh anh tr6 choi da gia tang.

Theo d6, can c6 cong nghé nén hinh anh/video hiéu qua cao dé nén, truyén, luu -
trit, va tai san xudt mot cach hiéu qua thong tin cua hinh anh/video do phan gidi cao,

chat luong cao c6 céac dac tinh khac nhau nhu dugc mo ta ¢ trén.
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Bén canh d6, c6 cudc thao ludn vé cac k¥ thuat nhu 1a viéc anh xa do choéi véi viée
dinh ¢& sic d6 (Luma Mapping with Chroma Scaling, LMCS) va loc vong thich tng
(Adaptive Loop Filtering, ALF) dé cai thién hidu qua nén va ting chét lugng nhin chii
quan/khach quan. Dé 4p dung mét cach hiéu qua cac k¥ thuat nay, thi can phai c6 phuong

phép phat tin hi€u mdt cach hiéu qua thong tin lién quan.
Ban chit ky thuit cia sang ché

Theo mot phuong 4n, sang ché d& xuit phuong phép va thiét bi dé ting hidu qua

tao ma hinh anh.

Theo mét phuong an, sang ché dé xuét phwong phap va thiét bi dé phat tin hidu

mdt cach phan cip thong tin lién quan dén ALF va/hoic thong tin lién quan dén LMCS.

Theo phuong 4n cla sang ché, dit liéu APS va/hodc dit liéu LMCS c6 thé dugc
phat tin hiéu ty theo didu kién théng qua thong tin phan diu (phan dau anh hodc phan

dau lat).

Theo phuong 4n cia sang ché, dir liéu APS va/hodc dit liu LMCS c6 thé dugc
phat tin hiéu thong qua APS, va thong tin ID APS chi ra ID cua APS dugc tham chiéu
c6 thé duoc phat tin hiéu théng qua thong tin phan dau (phan dau anh hodc phan dau

14t).

Theo phuong &n cua sang ché, thong tin ID APS dugc tham chiéu cho dit liéu APS
va thong tin ID APS dugc tham chiéu cho dit liéu LMCS ¢6 thé dugc phét tin hi€u mot
cach riéng biét.

Theo mot phuong an, sang ché dé xuat phuong phap giai ma video/hinh &nh duge

thuc hién boi thiét bi giai ma.
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Theo mot phuong an, sang ché d& xuét thiét bi gidl ma dé thuc hién viéc giai ma

video/hinh dnh.

Theo mot phuong 4n, sang ché dé xuit phwong phap ma hoa video/hinh anh duoc
thyc hién béi thiét bi ma hoa.

Theo mot phuong an, sang ché dé xuét thiét bi ma hoéa dé thuc hién viéc ma hoa

video/hinh anh.

Theo mdt phuong 4n, sang ché dé xuét phuong tién luu trit k§ thuat s6 doc duoc
b&i may tinh ma, thong tin video/hinh anh dwgc mé hoa, duoc tao ra theo phuwong phap
ma hoa video/hinh anh dugc bdc 10 trong it nhat mot phuong an trong s6 céc phuong an

ctia sang ché, s& dugc luu trit trong do.

Theo mdt phuong én, sang ché dé xuét phuong tién luu trit k§ thuét sb6 doc dugc
béi may tinh ma thong tin duoc ma hoa hodc thong tin video/hinh anh dugc ma hoa, gy
ra viéc thuc hién phuong phap giai ma video/hinh éanh dugce boc 10 trong it nhat mot
phuong an trong sb cac phuong 4n cla sang ché boi thiét bi giai ma, s& dugc luu trit

trong do.
Cac hiu qua cua sang ché

Theo mot phuong &n cua sang ché, hiéu qua nén hinh anh/video tdng thé c6 thé
dugc cai thién.

Theo mot phuong an cua sang ché, chét lugng nhin cht quan/khach quan c6 thé
duoc cai thién thong qua viée loc hi€u qua.

Theo mot phuong 4n cia sang ché, ALF va/hoic LMCS c6 thé duoc ap dung mot

cach thich tmg trong cdc don vi cia cac anh, céc lat, va/hodc cac khoi tao ma.
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Theo mét phuong an cia sang ché, thong tin lién quan dén ALF c6 thé dugc phat

tin hiéu mot cach hiéu qua.

Theo mot phuong an cia sang ché, thong tin lién quan dén LMCS c6 thé dugc phat

tin hiéu mot cach hiéu qua.
M6 ta van tat cac hinh vé

Fig.1 minh hoa vi du vé hé thdng tao ma video/hinh anh ma cac phuong én cua

sang ché co thé dugc ap dung vao do.

oM

T e A1 . A e A P . A b 2 *A . ~ 4 i3 N
Fig.2 1a so ¢6 minh hoa mdt cach so luge cau hinh cta thiét bi mi hoa video/hinh

anh ma cac phuong an clia sing ché co6 thé dugc dp dung vao do.

Fig.3 13 so dd minh hoa mdt cach so luge cAu hinh cua thiét bi giai ma video/hinh

anh ma cac phuong an ctia sang ché co6 thé dwgc dp dung vao do.

Fig.4 thé hién theo cach lam vi du chu trac phan cép cho hinh anh/video dugc tao

Fig.5 1a Iuu d6 minh hoa mot cach so luge vi du vé quy trinh ALF.
Fig.6A va Fig.6B thé hién cac vi du vé cac hinh dang cta céac bd loc ALF.
Fig.7 thé hién vi du vé chu triic phan cép cta dit liéu APS.

Fig.8 thé hién mot vi du khac vé cdu triic phan cap cua di liéu APS.

Fig.9 minh hoa theo c4ch lam vi du chu tric phén cdp ciia CVS theo phuong én

ctia sang ché.
Fig.10 minh hoa chu tric LMCS lam vi du theo phuong 4n cua sang ché.
Fig.11 minh hoa chu trac LMCS theo mdt phuong an khac ctia sang ché.
Fig.12 thé hién db thi biéu dién viéc anh xa chuyén tiép lam vi du.

4
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Fig.13 va Fig.14 thé hién mot cach so luge vi du vé phuong phap ma hoa
video/hinh anh va céc thanh phan lién quan theo phwong an (cic phuong an) cia sang

7
A

ché.

Fig.15 va Fig.16 thé hién mot cach so luge vi du vé phuong phap giai ma hinh

anh/video va cc thanh phéan lién quan theo phuong 4n ctia sing ché.

Fig.17 minh hoa vi du vé hé thdng phat ludng ndi dung ma cac phwong an ctia sing

ché c6 thé duogc ap dung vao do.
Mo ta chi tiét sang ché

Sang ché ¢6 thé dugc stra dbi theo cac dang khac nhau, va cac phwong an cu thé
clia sang ché s& dugc mo ta va duge thé hién trén c4c hinh v&. Tuy nhién, cic phuong
an nay khong nham dé gi6i han sdng ché. Cac thuat ngit dugc st dung trong phan mo ta
sau day duoc st dung chi don thuan dé mé ta cac phuong 4n cu thé, chir khong nham
giéi han sang ché. Sy trinh bay dang s6 it s& gbm su trinh bay dang s6 nhiéu, mién 1a nd
duoc doc khac nhau mot cach rd rang. Céc tir ngit nhu “gdm” va “co” dugc nhiam dé chi
ra réng cac dau hiéu, cac 36 lugng, cac budc, cac hoat dong, cac phr?m tlr, cac thanh phﬁn,
hodc céc td hop cta chung, ma dugc sir dung trong phén mo ta sau day, la tdn tai, va vi
thé, nén duoc hiéu réng kha nang tOn tai hodc ) sung cia mot hodc nhiéu d4u hiéu, sb
luong, budc, hoat dong, phan tir, thanh phan khéic, hodc nhimg td hop cla chung, 1a

khong bi loai trur.

Trong luc d6, mdi cAu hinh trén cac hinh v& dugc mo ta trong sang ché duoc thé
hién mot cach doc lap dé thuén tién cho viéc mo ta lién quan dén céc chirc ning dic tinh
khac nhau, va khong c6 nghia 1a mbi cAu hinh dugc trién khai duéi dang phén cting
riéng biét hodc phin mém riéng biét. Vi duy, hai hogdc nhidu thanh phan trong s6 mdi
thanh ph?ln 6 thé dugce to hop dé tao thanh mot thanh phﬁn, hodc mot thanh phén c6 thé

5
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duoc phan chia thanh nhidu thanh phan. Cac phuong 4n ma trong dé mdi thanh phan

dugc tich hgp va/hodc dugce tach roi cling dugc gbm trong pham vi bdc 19 clia sdng ché.

G duéi day, cac vi du vé cac phuong an ndy s&€ dugc mo ta chi tiét v6i su tham
khao dén céac hinh v& kém theo. Bén canh d0, cac so chi dan giong nhau dugc dung dé
chi cac thanh phan giéng nhau trong su6t cic hinh Ve, va cac phan méd ta giong nhau cua

céc thanh phan gidng nhau nay sé& dugc lugc bo.

Fig.1 minh hoa vi du vé hé thdng tao ma video/hinh anh ma cac phuong an cua

sang ché c6 thé dugc ap dung vao do.

Tham khéo dén Fig.1, hé théng tao ma video/hinh anh c6 thé gdm thiét bi thir nhét
(thiét bi ngudn) va thiét bi thir hai (thiét bi nhan). Thiét bi ngudn c6 thé truyén thong tin
video/hinh 4nh di duoc tao ma hodc dit liéu dén thiét bi nhan thong qua phwong tién luu

trit k¥ thuat sb hodc mang trong dang tép hodc phat luéng.

Thiét bi ngudn c6 thé gdm ngudn video, thiét bi ma héa, va b truyén. Thiet bi
nhan c6 thé gdm bd nhan, thiét bi giai ma, va bd két xuét. Thiét bi ma hoa c6 the duge
g0i 12 thiét bi ma héa video/hinh anh, va thiét b giai ma c6 thé duge goi 1a thiét bi giai
ma video/hinh anh. Bo truyén c6 thé duge gdm trong thiét bi ma héa. Bo nhén c6 thé
dugc gdm trong thiét bi giai ma. Bo két xuét c6 thé gdbm bo phan hién thi, b phéan hién

thi ¢6 thé dugc tao cAu hinh 1a thiét bi riéng biét hodc thanh phan ngoai.

Ngudn video c6 thé gianh duoc video/hinh anh thong qua quy trinh chup, tong hop,
hoic tao ra video/hinh anh. Nguén video c6 thé gém thiét bi chup video/hinh anh va/hoac
thiét bi tao ra video/hinh anh. Thiét bi chup video/hinh anh c6 thé gdm, vi du, mot hoge
nhiéu caméra, kho luu trit video/hinh anh gém cac video/hinh anh da dugc chup trude
do, va tuong tu. Thiét bi tao ra video/hinh anh c6 thé gém, vi duy, mdy tinh, may tinh
bang, va dién thoai thong minh, va co thé tao ra cac video/hinh anh (theo cach dién). Vi

6
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du, video/hinh dnh &0 ¢c6 thé duoc tao ra thong qua may tinh hodc tuwong tu. Trong truong
hop nay, quy trinh chup video/hinh anh ¢ thé dugc thay thé béi quy trinh tao ra dit liéu

lién quan.

Thiét bi mé héa c6 thé mi hoa video/hinh anh dAu vao. Thiét bi ma héa co thé thuc
hién mot loat cac thi tuc nhw 1a du doan, bién ddi, va luogng tir hoa cho hiéu qua nén va
tao ma. Dt liéu dugc ma hoa (thong tin video/hinh anh dugc ma hoa) co thé dugc xuit

ra trong dang ludng bit.

B6 truyén c6 thé truyén hinh anh/thong tin hinh anh dwgc ma hoa hodc dir li¢u
duoc xuét ra trong dang ludng bit dén bo nhan cta thiét bi nhan thong qua phuong ti¢n
luu trit k¥ thuat sb hodc mang trong dang tép hoac phat ludbng. Phuong tién luu trit k§
thuat s c6 thé gdm cac phuong tién lru trit khéc nhau nhu 12 USB, SD, CD, DVD, Blu-
ray, HDD, SSD, va tuwong tu. Bo truyén c6 thé gdm phan tir dé tao ra tép phuong tién
thong qua dinh dang tép duoc xac dinh trudc va co thé gdbm phan tir dé truyén thong qua
mang phat rcf)ng/truyén thong. BO nhén cé thé nhan/trich xut ludng bit va truyén ludng

bit nhan duoc dén thiét bi giai ma.

Thiét bi giai ma c6 thé giai ma video/hinh anh bang cach thye hién mot loat cac
thd tuc nhu 1a khir lwgng tr tir hoa, bién ddi nguoc, va du doan twong ung v6i hoat dong
ctia thiét bi ma hoa.

B két xuét c6 thé két xuit video/hinh anh duoc giai ma. Video/hinh anh duoc két

xuét ¢6 thé dugc hién thi qua bo phan hién thi.

Sang ché lién quan dén viéc tao mé video/hinh anh. Vi dy, phuwong phap/phuong
an duoc boc 16 trong sang ché c6 thé dugc ap dung cho phuong phap dugc boc 16 trong
tiéu chuén tao ma video van ning (Versatile Video Coding, VVC), tiéu chuén tao ma

video thiét yéu (Essential Video Coding, EVC), tiéu chudn AOMedia video 1 (AOMedia

7
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Video 1, AV1), thé hé thit 2 cta tiéu chuén tao mi audio video (2nd Generation of Audio
Video Coding Standard, AVS2), hodc tiéu chuin tao mi video/hinh anh thé hé ti€p theo

(vi du, H.267, H.268, hodc tuong tu).

Sang ché dé xuat cac phuong 4n khac nhau cia viéc tao ma video/hinh anh, va cac
phuong 4n & trén c6 thé duoc thuc hién trong su t0 hgp v6i nhau trir khi dwoc chi rd

theo cach khéc.

Trong sang ché, video co thé dé cap dén mot loat cac hinh 4nh theo thoi gian. Anh
dé cap chung dén don vi biéu dién mot hinh anh tai mét khung thoi gian cu thé, va
lét/phién dé cap dén don vi cu thanh mot phén cuia anh vé viéc tao ma. Lét/phién c6 thé
gém mot hoac nhiéu don vi cAy tao ma (Coding Tree Unit, CTU). Mot anh c6 thé g@)m
¢6 mét hodc nhidu 14t/phién. Mot anh c6 thé gdm c6 mot hoge nhiéu nhom phién. Mot
nhom phién c6 thé gdm mot hodc nhiéu phién. Mot vién gach c6 thé biéu dién viing hinh
chir nhat cta cac hang CTU ndm trong phién trong anh. Phién c6 thé dugc phan ving
thanh nhiéu vién gach, ma mdi vién trong sb d6 dugc cAu thanh tir mot hoic nhiéu hang
CTU ndm trong mot phién. Phién khong duogc phan ving thanh nhiéu vién gach ciing c6
thé duogc goi 1a vién gach. Viéc quét vién gach co thé biéu dién viéc sép tht tu theo trinh
tu cu thé cua cac CTU phan vang anh, trong d6 cac CTU duogc sap thir tu lién tiép trong
viéc quét manh CTU trong vién gach, cdc vién gach ndm trong phién dwgc sap thtr tu
lién tiép trong viéc quét manh cua cac vién gach cia phién, va céc phién trong anh duogc
sap thi tur lién tiép trong viéc quét manh cia cac phién ctia anh. Phién 13 ving hinh chit
nhat cua cac CTU nam trong cOt phién cu thé va hang phién cu thé trong anh. Cot phién
1a vung hinh chit nhét ctia cac CTU co chidu cao bang v6i chiéu cao cua anh va chiéu
rong dugc chi rd boi cac phan tir ¢t phép trong tap hop thong s6 anh. Hang phién 1a

vung hinh chit nhat cua cac CTU cé chidu cao dwoc chi 15 boi cac phan tir ¢ phap trong
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tap hop thong s6 anh va chiéu rong bang véi chiéu rong ctia anh. Viéc quét phién 12 viéc
sap thir tu theo trinh tu cu thé ctia cac CTU phan ving anh ma trong d6 cac CTU dugc
sdp thtr tur lién tiép trong viéc quét manh CTU trong phién, trong khi cac phién trong
anh duoc sip thi tw lién tiép trong viéc quét manh cla cac phién ctia anh. Lat gbm sb
nguyén cac vién gach cta anh co thé dugc gdm theo cch danh riéng trong don vi NAL
don 1&. Lat c6 thé gdbm c6 hoac 1a s6 cac phién hoan chinh hodc chi la chudi lién tiép cua
cac vién gach hoan chinh cua mot phién. Trong sang ché, nhom phién va 14t c6 thé duoc
str dung thay thé cho nhau. Vi dy, trong sang ché, phan diu nhom phién/nhom 14t c6 thé

duoc goi 1a 1at/phan dau lat.

Trong lic d6, mdt anh 6 thé dugc phén chia thanh hai hogc nhiéu anh con Anh

con c6 thé 13 ving hinh chit nhat ciia mt hodc nhiéu l4t trong anh.

Piém anh (pixel) hodc pel c6 thé c6 nghia 12 don vi nhé nhét cAu thanh mot anh
(hodc hinh anh). Ngoai ra, ‘mau’ c6 thé duoc st dung nhu 13 thult ngit twong g véi
didm anh. Miu c6 thé bidu dién chung cho diém anh hodc gid tri cia diém anh, va c6
thé chi biéu dién didm anh/gia tri didém anh ctia thanh phan d6 choi hodc chi diém anh/gia
tri diém anh cta thanh phan sic do.

Pon vi ¢6 thé bidu di&n don vi co ban ciia viée xir Iy hinh anh. Pon vi ¢6 thé gom
it nhat mot thanh phan trong s6 ving cu thé ctia anh va thong tin lién quan dén ving.
Mot don vi ¢6 thé gdm mot khdi do choi va hai khéi sac do (vi du cb, cr). Don vi c6 thé
dugc st dung theo kiéu thay thé cho nhau theo nghia nhu la khéi hodc khu vuc trong
mot sb trudng hop. Trong trudng hop chung, cac khéi MxN ¢6 thé gdm cac mau (hodc
c4c mang mau) hodc tdp hop (hodc cac ming) cua cac hé s6 bién ddi cia M cot va N

hang. Theo cach thay thé, mAu c6 thé co nghia 1a gié tri diém anh trong mién khong gian,
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hoic khi gi tri diém anh nay dwgc chuyén doi thanh mién tan s0, thi n6 c6 thé c6 nghia

12 hé so bién doi trong mién tan so.

Trong sang ché, thuat ngit “A hodc B” ¢6 thé c6 nghia 1a “chi A”, “chi B”, hodc
“ci A va B”. N6i cach khéc, “A hodc B” trong sang ché c6 thé dugc dién dich 1a “A
va/hodc B”. Vi du, trong sang ché, thuat ngit “A, B hodc C” c6 nghia la “chi A”, “chi

B”, “chi C”, hodc “td hop bit ky ciia A, B va C”.

DA4u gach chéo (/) hodc ddu phay duoc st dung trong sing ché c6 nghia 1a
“va/hodc”. Vi du, “A/B” ¢ nghia 1 “A va/hodc B”. Theo do, “A/B” co nghia 1a “chi

A”, “chi B”, hodc “ca A vaB”. Vidy, “A, B, C” ¢co thé c6 nghia 1a “A, B hodc C”.

Trong sang ché, “it nhit mot thanh phén trong s A va B” ¢6 thé chi “chi A”, “chi
B”, hodc “ca A va B”. Ngoai ra, trong sang ché, su trinh bay “it nhit mot thanh ph?m
trong sd A hodc B” hodc “it nhét mot thanh phﬁn trong sb A va/hoic B” ¢co thé duogc

dién giai giéng nhw “it nhét mot thanh phan trong s6 A va B”.

Ngoai ra, trong sang ché, “it nhit mot thanh phén trong s A, B va C” ¢6 thé c6
nghia 1a “chi A, “chi B”, “chi C”, hodc “t hop bat ky ctia A, B va C”. Ngoai ra, “it
nhAt mot thanh phan trong s6 A, B hodc C hodc “it nhit mot thanh phan trong s6 A, B

va/hodc C” ¢6 thé co nghia la “it nhAt mot thanh phan trong s6 A,BvaC”.

Ngoai ra, dau ngodc don dugc sir dung trong sang ché c6 thé c6 nghia 1a “vi du”.
Cu thé 1a, khi “viéc du dodn (viéc du doan trong anh)” duoc chi ra, thi “viéc du doan
trong anh” co thé duogc dé xuit1a vidu vé “viéc du doan”. N6i cach khac, “viéc du doan”
trong sang ché khong bi gi¢i han ¢ “viéc du doan trong anh”, va “viéc du doan trong
anh” c6 thé duoc d& xuét 1a vi du cta “viéc du doan”. Ngoai ra, ngay ca khi “viéc du
doan (tirc 13, viéc du doan trong anh)” dugc chi ra, thi “viéc du doan trong anh” co thé
dugc dé xut 1a vi du vé “viéc du doan”.
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Cac dAu hiéu k§ thuat ma duge md t mot cach riéng 1€ trén mot hinh ve trong sang

ché c6 thé dugc trién khai mot cach riéng 1é hodc dong thoi.

Fig.2 1 so @ minh hoa mot céch so luge cau hinh cia thiét bi ma héa video/hinh
anh ma cac phurong an cua sang ché c6 thé dugc ap dung vao do. § dudi day, phan duoc

goi 1a thiét bj ma héa video 6 thé gdm thiét bi ma hoa hinh anh.

Tham khao dén Fig.2, thiét bi ma hoa 200 gdm bd phan vung hinh anh 210, bd dy
doan 220, b xur ly ph?m du 230, va bd ma hoa entropi 240, bd cong 250, b loc 260, va
b6 nhé 270. Bo du doan 220 c6 thé gdm b du doén lién anh 221 va bd dy doan trong
anh 222. BO xir Iy phan du 230 ¢6 thé gdm b bién doi 232, b luong ti hoa 233, bo
khir lrong tir 234, va bd bién dbi ngwoc 235. B xir Iy phan du 230 ¢6 thé con gbm bd
trir 231. BO c¢ong 250 co thé dugc goi 12 bo tai tao hodc bd tao khéi duoc tai tao. BO
phan vung hinh anh 210, b du doan 220, bo xr ly phﬁn du 230, b0 ma hoa entrdpi 240,
bo cong 250, va bd loc 260 c6 thé duge tao ciu hinh bi it nhat mot thanh phén phan
ctng (vi du bd chip bd ma hoa hodc bo xtr 1y) theo mot phuong an. Bén canh do, bd nhé
270 c6 thé gdm bd dém anh duge giai ma (Decoded Picture Buffer, DPB) hoic ¢6 thé
dugc tao cdu hinh boi phwong tién luu trit k§ thuét s6. Thanh phan phan ctmg c6 thé con

gbém bd nhé 270 nhu 13 thanh phén trong/ngoai.

B6 phén ving hinh anh 210 ¢6 thé phan ving hinh anh dau vao (hogc hinh dnh
hodc khung) dugc nhép vao thiét bi ma hoa 200 vao trong mot hodc nhiéu bd xir ly. Vi
du, bd xtt 1y c6 thé duge goi la don vi tao ma (Coding Unit, CU). Trong treong hop nay,
don vi tao ma c6 thé c6 thé duge phan ving theo cach dé quy theo cAu tric cdy tir phan
cay nhi phén cdy tam phan (Quad-Tree Binary-Tree Ternary-Tree, QTBTTT) tir don vi
cdy tao ma (Coding Tree Unit, CTU) hodc don vi tao ma lon nhét (Largest Coding Unit,

LCU). Vi dy, mot don vi tao mé ¢6 thé duoc phéan vung thanh nhiéu don vi tao ma c6
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d6 sau sau hon dua trén cdu tric cdy t phén, céu trac cdy nhi phén, va/hodc chu tric
tam phan. Trong truong hop nay, vi du, cAu tric cy tit phan c6 thé dugc ap dung trudce
tién va cAu tric cay nhi phan va/hodc céu tric tam phén co thé dugc ap dung sau. Theo
cach thay thé, cAu trac cay nhi phan c6 thé duoc ap dung trudce tién. Thu tuc tao ma theo
sang ché c6 thé dugc thuc hién dua trén don vi tao ma cudi cung ma khdng duoc phin
ving tiép nita. Trong truong hop nay, don vi tao mé 16n nhét c6 thé duogc ding lam don
vi tao ma cudi cung dua trén hiéu qua tao ma theo cac dic tinh cta anh, hoac néu can
thiét, don vi tao ma c6 thé duoc phan ving theo cach dé quy thanh cac don vi tao ma co
chidu sau sau hon néu can, va don vi tao mé c6 kich c& t8i wu ¢6 thé duge st dung lam
don vi tao ma cudi cung. 0 day, thd tuc tao mé co thé gém thu tuc du doan, bién dbi, va
tai tao, vOn s& dugc mo ta sau. Theo mot vi du khac, bo xtt 1y ¢o thé con gém don vi du
do4n (Prediction Unit, PU) hodc don vi bién d6i (Transform Unit, TU). Trong truong
hop nay, don vi du doan va don vi bién ddi c6 thé dugc chia tich va duge phin ving tir
don vi tao ma cudi cung dugc dé cap ¢ trén. Don vi dy doan c6 thé 1a don vi cia mau
dur doén, va don vi bién ddi c6 thé 1a don vi dé din xuat h¢ s6 bién d6i va/hoge don vi
dé dan xuét tin hiéu du tir hé s6 bién dbi.

Pon vi ¢6 thé duge sit dung theo kiéu thay thé cho nhau theo nghia nhu 1a khoi
hodc khu vuc trong mot s6 truong hop. Trong truong hop chung, khdi MxN ¢6 thé biéu
dién tap hop cua céac mau hodc céac hé s bién do6i dugc tao thanh tir M cft va N hang.
M3u c6 thé biéu didn chung cho didm anh hodc gié tri ciia diém anh, c6 thé biéu dién
chi didm anh/gi4 tri diém anh ctia thanh phin d6 chéi hogc chi biéu dién diém anh/gia
tri diém &nh cta thanh phan sic do. MAu c6 thé dugce st dung theo nghia twong tmg véi

mot anh (hodc hinh anh) hodc diém anh hoic pel.
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Trong thiét bi ma hoa 200, tin hiéu du doan (khéi dugc dy doan, mang miu dy
doan) dugc xuét ra tir bd du doan lién anh 221 hodc bd du doan trong anh 222 duoc trir
khoi tin hidu hinh anh dAu vao (khéi gbe, mang mAu gbc) dé tao ra khdi du tin hiéu du,
mang méu du), va tin hiéu du dugc tao ra duge truyén dén bo bién dbi 232. Trong trrdng
hop ndy, nhu dugc thé hién, don vi dé trir tin hiéu dy doén (khéi duge du doan, mang
mau du doan) khoi tin hiéu hinh anh du vao (khdi gbc, mang mau gbc) trong bd ma
héa 200 cb thé duge goi 1a bd trir 231. B du doan cd thé thuc hién viée du doan trén
khéi cAn duoc xit 1§ (& dudi day duoc goi 12 khi hién tai) va tao ra khoi duge du doan
gdm cac mAu dy doan cho khéi hién tai. BO dw doén c6 thé xéc dinh lidu viée du doén
trong anh hay viéc du doan lién anh dugc ap dung trén co s¢ khdi hién tai hay trén CU.
Nhu dugc md ta ¢ dudi trong ph?m md ta ctia mdi ché do du doan, bo du doan co thé
tao ra thong tin khac nhau li€n quan dén viéc du doan, nhu thong tin ché d6 du doan, va
truyén thong tin dugc tao ra dén bd ma hoa entrdpi 240. Thong tin ve viée du doan co

thé duoc ma hoa trong bd ma hoa entrépi 240 va duge xuét ra trong dang ludng bit.

B du doén trong anh 222 c6 thé du doén khéi hién tai bang cach tham chiéu dén
c4c mau trong anh hién tai. Cac mau dugce tham chiéu c6 thé dugc dat trong vung 1an
can cua khéi hién tai hodc c6 thé duogc dat tach ra theo ché d6 du doan. Trong viéc du
doan trong anh, cac ché @6 du doan c6 thé gdbm nhiéu ché do khong c6 hudng va nhiéu
ché @ c6 huéng. Ché do khong c6 hudng co thé gdm, vi du, ché do DC va ché d6 phéng.
Ché dd c6 hudng co thé g@)m, vi du, 33 ché dd du doan c6 huéng hodc 65 ché do du
doan c6 hudng theo mirc do chi tiét ctia huéng du doan. Tuy nhién, day chi don thuan
1a vi du, nhidu hodc it ché do dy doén dinh huéng hon c6 thé duge st dung phu thude
vao viéc thiét 1ap. Bo du doan trong anh 222 c6 thé x4c dinh ché do du doan dugc ap
dung cho khoi hién tai bé‘mg cach stir dung ché do du doan duoc ap dung cho khéi 1an
can.
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B du dodn lién anh 221 c6 thé dAn xut khéi duge dy doan cho khoi hién tai dua
trén khdi tham chiéu (mang mau tham chiéu) duoc chi rd boi vécto chuyén dong trén
anh tham chiéu. O day, dé lam gidm lugng thong tin chuyén dong dugc truyén trong ché
do du doan lién anh, thi thong tin chuyén dong co thé dugc du doan trong cac don vi
ctia cac khdi, cac khdi con, hodc cac miu dua trén su twong lién cua thong tin chuyén
dong gitta khéi 1an can va khéi hién tai. Thong tin chuyén dong c6 thé gdbm vécto chuyén
dong va chi s6 anh tham chiéu. Thong tin chuyén dong c6 thé con gém thong tin hudng
dy doan lién anh (du doan LO, du doan L1, duy doan Bi, v.v.). Trong truong hop cua viéc
du doan lién anh, khéi 14n can c6 thé gém khdi 14n can vé& mit khong gian c6 mit trong
anh hién tai va khéi 1an can vé& mit thoi gian c6 mat trong anh tham chiéu. Anh tham
chiéu gdbm khdi tham chiéu va anh tham chiéu gdm khéi 14n can theo thoi gian c6 thé 1a
gibng nhau hodc khac nhau. Khoi 1an cén theo thoi gian c6 thé duoc goi 12 khdi tham
chiéu duoc dit cing mot chd, CU duge dat cung mot chd (Co-located CU, colCU), va
twong tu, va anh tham chiéu gém khdi 1an can theo thoi gian ¢6 thé duoc goi 1a anh dugc
dat cung mot chd (Collocated Picture, colPic). Vi du, bd du doén lién anh 221 c6 thé tao
cu hinh danh sach (g vién thong tin chuyén dong dua trén cac khéi 1an can va tao ra
thong tin dang chi ra tng vién nao duge st dung dé din xudt vécto chuyén dong va/hoac
chi sb anh tham chiéu cta khoi hién tai. Viéc du doan lién anh c6 thé dugc thuc hién
dwa trén cac ché do du doan khéac nhau. Vi dy, trong truong hop cua ché d6 bo qua va
ché do hop nhét, b du doan lién anh 221 ¢6 thé st dung thong tin chuyén dong cta khéi
14n can 1am thong tin chuyén dong ciia khéi hién tai. Trong ché d bo qua, khong gidng
nhu ché do hop nht, tin hiéu du c6 thé khong duoc truyén. Trong truong hop cla ché
d6 du doan vécto chuyén dong (Motiori Vector Prediction, MVP), vécto chuyén dong

ctia khéi 1an can c6 thé duoc sit dung 1am bd du doan vécto chuyén dong va vécto
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chuyén dong cua khdi hién tai c6 thé duoc chira béng cach phat tin hig¢u su chénh léch

vécto chuyén dong.

Bo du doan 220 c6 thé tao ra tin hiéu du doan dua trén cac phwong phap du doan
khac nhau dugc mod ta dudi day. Vi du, by dy doan co6 thé khong chi 4p dung viéc du
doan trong anh hodc viéc du doan lién anh dé du doan mot khdi ma ciing c6 thé ap dung
mot cach d@)ng thoi ca viée du doan trong anh va viéc dy doan lién anh. Viéc nay co thé
duoc goi 1a viéc du doan trong anh va lién anh duoc két hop (Combined Inter and Intra
Prediction, CIIP). Bén canh d6, bd du doan co thé dua trén ché d6 du doan sao chép
khéi trong anh (Intra Block Copy, IBC) hoac ché do bang mau (palette) cho viéc du
do4n ctia khéi. Ché do du doan IBC hodc ché do bang mau c6 thé duoc st dung cho viée
m3 hoa hinh anh/video ndi dung cta tro choi hodc twong tu, vi dy, tao ma ndi dung man
(Screen Content Coding, SCC). IBC vé co ban thuc hién viéc du doan trong 4nh hién
tai ma 6 thé dugc thuc hién tuong ty nhu viée du doan lién anh ma trong d6 khoi tham
chiéu duoc dan xuét trong anh hién tai. Nghia 13, IBC c6 thé st dung it nhat mét ky thuat
trong s6 cac k¥ thuat du doan lién dnh dugc mo ta trong sang ché. Ché d6 bang mau c6
thé duoc coi nhu 13, vi dy, viéc tao ma trong anh hoac viéc du doan trong anh. Khi ché
dd bang mau dugc ap dung, thi gia tri mAu nam trong anh c6 thé duoc phat tin hiéu dua

trén thong tin vé bang cla bang mau va chi s6 bang mau.

Tin hiéu du doan dugc tao ra béi bo du doan (gém b6 du doéan lién anh 221 va/hodc
bo du doan trong anh 222) ¢ thé duoc st dung dé tao ra tin hiéu duogc tai tao hodc dé
tao ra tin hiéu du. Bo bién ddi 232 c6 thé tao ra cac hé s6 bién dbi bang cach 4p dung k¥
thuat bién dbi cho tin hiéu du. Vi du, ky thuat bién d6i c6 thé gdm it nhat mot ky thuat
trong s6 bién ddi cosin roi rac (Discrete Cosine Transform, DCT), bién dbi sin roi rac

(Discrete Sine Transform, DST), bién dbi karhunen-loéve (Karhunen-Loéve Transform,
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KLT), bién ddi dua trén dd thi (Graph-Based Transform, GBT), hogc bien d6i phi tuyén
tuy theo diéu kién (Conditionally Non-Linear Transform, CNT). O day, GBT nghia 1a
viée bién @i thu nhan duoc tir db thi khi théng tin quan hé giita cac diém anh duge biéu
didn b&i d6 thi. CNT dé cap dén viée bién ddi dugc tao ra dua trén tin hiéu dy doan duoc
tao ra nho st dung tit ca cac diém anh duoc tai tao trude d6. Bén canh do, quy trinh
bién dbi c6 thé duge 4p dung cho cac khdi diém anh hinh vudng c6 cung kich c& hodc

c6 thé dugc ap dung cho céc khdi c6 kich ¢& khac hinh vudng.

B lugng tir hoa 233 c6 thé lugng tir hoa céc hé s bién dbi va truyen ching dén
bd ma hoa entropi 240 va bd ma hoa entropi 240 co thé ma hoa tin hiéu duoc luong tir
hoa (thong tin v& cac hé s bién déi duoc luong tir hoa) va xuét ra ludng bit. Théng tin
vé cac hé s6 bién ddi duge lwong tir hoa co thé duoc goi 1a thong tin phan du. Bo luong
tir hoa 233 c6 thé sp xép lai céc hé sb bién dbi dugc lugng tir héa loai khéi thanh dang
vécto mot chiéu dua trén thir tw quét hé s6 va tao ra thong tin vé cac hé s6 bién dbi duoc
lugng tr hoa dua trén céc hé sb bién dbi duoc lugng tir hda trong dang vécto mot chiéu.
Thong tin vé cac hé s6 bién ddi co thé duoc tao ra. BO ma hoa entropi 240 c6 thé thuc
hién cac phwong phap ma hoa khac nhau, vi du, nhu Golomb ham sb mi, tap ma chiéu
dai bién dbi thich ung ngir canh (Context-Adaptive Variable Length Coding, CAVLO),
tao ma sb6 hoc nhi phan thich ung ngit canh (Context-Adaptive Binary Arithmetic
Coding, CABAC), va twong tu. Bd ma hoa entrdpi 240 c6 thé ma hoa thong tin can thiét
cho viéc téi tao video/hinh anh khéc véi cac hé s bién doi dugc luong tir héa (vi du,
cac gia tri clla cac phén tir ¢t phép, v.v.) cing nhau hodc mot cach riéng biét. Thong tin
duogc ma hoa (vi du, thong tin video/hinh anh dwgc mé hoa) co thé duoc truyén hodc
duogc Iuu trir trong cac don vi 16p triru tuong mang (Network Abstraction Layer, NAL)
trong dang ludng bit. Thong tin video/hinh anh c6 thé con gém thong tin vé cac tap hop
théng sb khac nhau nhu tip hop thong sb thich tmg (Adaptation Parameter Set, APS),
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tap hop thong s6 anh (Picture Parameter Set, PPS), tdp hop thong s6 trinh trr (Sequence
Parameter Set, SPS), hoac tap hop thong s6 video (Video Parameter Set, VPS). Bén canh
d6, thong tin video/hinh dnh c6 thé con gém thong tin rang budc chung. Trong sang ché,
thong tin va/hodc cac phan tir ¢t phap duoc truyén/durgc phat tin hiéu tir thiét bi ma hoa
dén thiét bi giai ma c6 thé dugc gdm trong thong tin video/anh. Thong tin video/hinh
anh c6 thé dugc ma hoa thong qua thi tuc mé héa duge mo ta & trén va dugc gbm trong
ludng bit. Ludng bit c6 thé dugc truyén qua mang hodc c6 thé duoc luu trit trong phuong
tién luu trr k¥ thuét sd. Mang c6 thé gdm mang phat rong va/hodc mang truyén thong,
va phuong tién luu trit ky thuat s6 ¢6 thé gdm cac phuong tién luu trit khac nhau nhu
USB, SD, CD, DVD, Blu-ray, HDD, SSD, va tuong tw. B9 truyén (khong duoc thé hién)
truyén tin hiéu dugc xuét ra tir bd ma hoa entrdpi 240 va/hodc don vi luu trit (khong
dugc thé hién) huu trit tin hiéu co thé duoc gdbm dudi dang thanh phén trong/ngoai cua
thiét bi ma hoa 200, va theo cach thay thé, bo truyén 6 thé duoc gém trong bd ma hoa

entropi 240.

Céac hé sb bién ddi duoc lugng tir hda ma duoc xuét ra tir bd luong tir hoa 233 ¢
thé duoc st dung dé tao ra tin hiéu du doan. Vi du, tin hi¢u du (khéi du hodc cic mau
dw) c6 thé dugce téi tao bang cach ap dung viéc khir lugng tir hoa va bién d6i nguoc cho
cac hé s bién ddi duge lugng tir hoa qua bd khir lwong tir 234 va bo bién d6i nguoc 235.
B6 cong 250 cong tin hiéu du duoc tai tao vao tin hiéu du doan dugc xuét ra tir bd du
doén lién anh 221 ho#c bd du doan trong anh 222 dé tao ra tin hiéu duoc tai tao (anh
duoc tai tao, khoi duoc tai tao, mang mau dugc tai tao). Néu khong c6 phﬁn du cho khéi
can dugc xit 1y, nhu treong hop ma trong dé ché do bo qua duogc ap dung, thi khéi duoc
du doan cé thé duogc str dung lam khéi duge tai tao. BO cong 250 cb thé duoc goi 1a bd
tai tao hodc bd taora khdi duoc tai tao. Tin hiéu duoc tai tao ma duoc tao ra c6 thé duoc
str dung cho viéc du doan trong anh cua khéi tiép theo can dugc xtt ly trong anh hién tai
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va c6 thé dugc sit dung cho viée dy doén lién anh cua anh ti€p theo qua viéc loc nhu

duoc mo ta dudi day.

Trong khi d6, viéc 4nh xa do chéi véi viée dinh cd shc 0 (LMCS) c6 the duge ap

dung trong sudt qua trinh m4 hoa va/hodc tai tao anh.

B6 loc 260 c6 thé cai thién chét luong hinh anh chi quan/khach quan bang cach
4p dung viéc loc cho tin hi¢u dugc tai tao. Vi du, bd loc 260 co thé tao ra anh duoc tai
tao ma duoc sira doi bang cach dp dung cac phuong phép loc khac nhau cho anh duoc
tai tao va luu trit &nh dugc tai tao ma sira duoc dbi trong bd nhé 270, cu thé 13, DPB cua
b6 nhé 270. Céc phuong phép loc khac nhau ¢6 thé gdm, vi du, loc khir khéi, dich
chuyén twong thich mau, b loc vong 1ap twong thich, bd loc song phuong, va tuwong tu.
B0 loc 260 c6 thé tao ra thong tin khac nhau lién quan t6i viéc loc va truyén thong tin
duge tao ra dén bo mi hoa entropi 240 nhu s& duge mo ta sau trong phan mo ta ciia mdi
phuong phap loc. Thong tin lién quan dén viéc loc c6 thé dugc ma hoa boi bo ma hoa

entropi 240 va duoc xuét ra trong dang ludng bit.

Anh duogc tai tao ma stra dugc ddi s& duoc truyén dén bod nhg 270 c6 thé duoc str
dung lam anh tham chiéu trong bd du doan lién anh 221. Khi viéc du doan lién anh dugc
ap dung thong qua thiét bi ma hoa, thi su khong khop cia viéc du doan gitra thiét bi ma
héa 200 va thiét bi giai ma 300 c6 thé dugce tranh duge va hiéu qua md hoa c6 thé dugc
cai thién.

DPB cita bd nhé 270 DPB c6 thé luu trit anh dugc tii tao ma sira dugc dbi dé sir
dung lam anh tham chiéu trong bd duir doén lién anh 221. Bo nh¢ 270 ¢6 thé luu trit thong
tin chuyén dong cia khdi ma thong tin chuyén dong trong anh hién tai duoc dan xuat
(hodc duwgc ma hoa) tir @6 va/hodc thong tin chuyén dong cla cac khdi trong anh hién

vira dugc tai tao. Thong tin chuyén dong duge luu trit co thé duoc truyén dén bo du
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doan lién anh 221 va dugc st dung nhu 1a thong tin chuyén dong cua khéi 1an cén vé
mit khong gian hodc thong tin chuyén dong cua khdi 14n can v& mit thoi gian. BO nhé
270 ¢6 thé Ivu trir cac mau duoc tai tao clia cac khéi dugc tai tao trong anh hién tai va

c6 thé truyén cac mau duoc tai tao dén bd du doan trong anh 222.

Fig.3 13 so 4 minh hoa mot cach so luge cdu hinh cia thiét bi gidi ma video/hinh

anh ma phuong 4n (cac phuong 4n) cua sang ché nay c6 thé duge 4p dung vao do.

Tham khao dén Fig.3, thiét b giai ma 300 c6 thé gdm bd giai ma entropi 310, bo
xu ly phén du 320, bd du doan 330, bd cong 340, bd loc 350, va b nhd 360. BO du doan
330 c6 thé gdm bd dy doén lién anh 331 va bd du doan trong anh 332. By xtr Iy phén du
320 ¢6 thé gdm bd khir luong ti hoa 321 va bo bién ddi ngwoc 321. BY giai ma entropi
310, b6 xir I phin du 320, bd du doan 330, bd cong 340, va bd loc 350 ¢6 thé duoc tao
chu hinh béi thanh phan phdn cting (vi du bd chip hodc b xir Iy bd giai ma) theo mot
phuong 4n. Bén canh d6, bo nhé 360 ¢6 thé gdm b dém anh dugc gidi ma (DPB) hodc
¢6 thé duogc tao ciu hinh béi phuong tién luu trit ky thuat s6. Thanh phan phan cting c6

thé con gdm bd nhé 360 nhu 14 thanh phan trong/ngoai.

Khi ludng bit gdm thong tin video/hinh anh dugc nhap vao, thi thiét bi giai ma 300
¢6 thé ti tao hinh anh twong Gng v6i quy trinh ma trong d6 thong tin video/hinh 4nh
duge xit Iy trong thiét bi ma hoa trén Fig.2. Vi dy, thiét bi giai ma 300 c6 thé dan xuét
céac don vi/cac khéi dua trén thong tin lién quan dén viéc phan ving khdi thu nhan dugc
i ludng bit. Thiét bi giai ma 300 c6 thé thyc hién vige giai ma nho st dung bo xur Iy
duoc ép dung trong thiét bi ma héa. Vi thé, b xir Iy dé giai ma 6 thé 12 don vi tao ma,
vi duy, va don vi tao mé ¢co thé duoc phan ving theo ciu tric cay ti phan, cAu tric cay
nhi phan va/hodc cAu tric cAy tam phan tr don vi cdy tao ma hoac don vi tao ma 16n

nhét. Mt hodc nhiéu don vi bién ddi c6 thé duge dan xuat tir don vi tao ma. Tin hi¢u
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hinh anh duoc tii tao ma dugc gidi ma va dugc xuét ra thong qua thiét bi giai ma 300

c6 thé duoc tai tao thong qua thiét bi ti tao.

Thiét bi giai ma 300 c6 thé nhan tin hiéu dugc xuat ra tir thiét bi ma hoa trén Fig.2
trong dang ludng bit, va tin hiéu nhan dugc c6 thé dugc giai ma thong qua bd gidi ma
entropi 310. Vi dy, bo gidi ma entropi 310 co thé phan tich ct phap ludng bit dé din
xudit théng tin (vi du, thong tin video/hinh anh) can thiét cho viéc tai tao hinh anh (hodc
tai tao anh). Thong tin video/hinh anh c6 thé con gdm thong tin vé cac tap hop thong s6
khac nhau nhu tap hop thong sb thich tmg (APS), tap hop thong sb anh (PPS), tap hop
thong s6 trinh tw (SPS), hodc tip hop thong s video (VPS). Bén canh do, thong tin
video/hinh anh ¢6 thé con gdm thong tin rang budc chung. Thiét bi giai ma con ¢6 thé
gidi ma anh dua trén thong tin vé tap hop thong s va/hoic thong tin rang budc chung.
Théng tin duge phat tin hiéu/nhan dugc va/hodc cac phan tir ¢t phép duge md ta sau
trong sang ché c6 thé dugc gidi ma co thé giai ma thu tuc giai ma va thu nhan dugc tir
ludng bit. Vi du, bd giai m entropi 310 giai ma thong tin trong ludng bit dya trén phuong
phap tao ma nhu la tao ma Golomb ham mii, CAVLC, hoac CABAC, va Xudt ra ra cac
phan tir ¢ phap can thiét cho viéc tai tao hinh anh va céc gia tri duge lugng tir hoa cua
cac hé sb bién ddi cho phin du. Cu thé hon 1a, phuong phép giai ma entropi CABAC c6
thé nhan ngin twong Gng voi tmg phan tit ¢ phép trong ludng bit, xac dinh mo hinh
ngit canh nho su dung thong tin phan tir ci phap muc tiéu giai ma, thong tin giai ma cua
khdi muc tiéu giai ma hodc thong tin vé ky hiéu/ngan duoc giai ma trong giai doan trudce
do, va thuc hién viée gidi ma s6 hoc trén ngin béng cach du doan kha nang xudt hién
clia ngan theo md hinh ngir canh dugc xac dinh, va tao ra ky hiéu twong ng véi gia tri
ctia mbi phan tir ¢ phap. Trong truong hop nay, phuong phap giai mé entropi CABAC
¢6 thé cip nhat md hinh ngir canh bang cach str dung thong tin ctia ky hi€u/ngan dugc
giai ma cho md hinh ngit canh cta ky hiéu/ngan tiép theo sau khi x4c dinh mo hinh ngt
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canh. Théng tin lién quan dén viéc du doan trong s6 thong tin dugc gidi ma bdi bo giai
ma entropi 310 ¢o thé duoc cung cép cho bd du doan (b du doan 1ién anh 332 va bd du
doéan trong anh 331), va gia tri du ma viéc giai ma entropi dugc thuc hién trén d6 trong
b giai ma entrdpi 310, nghia 13, céc hé sb bién dbi dugc lugng tir héa va thong tin thong
s6 lién quan, c6 thé dugc nhap vao trong b xir ly phan du 320. Bo xir ly phan du 320
c6 thé din xuét tin hiéu du (khéi du, cac mau du, mang mau du). Bén canh d6, thong tin
vé viéc loc trong s6 théng tin dugc giai ma boi bd gidi ma entropi 310 ¢6 thé duogc cung
chp cho b loc 350. Trong lic d6, bd nhan (khong dwoc thé hién) dé nhan tin hiéu duoc
xuét ra tir thiét bi ma héa c6 thé con dugc tao cAu hinh 1am phén tlr trong/ngoai clia thiét
bi giai ma 300, hodc bd nhén ¢6 thé 1a thanh phan ciia b giai ma entrdopi 310. Trong luc
d6, thiét bi giai ma theo sang ché 6 thé dugc goi 1a thiét bi giai ma video/hinh anh/anh,
va thiét bi gidi mi c6 thé duoc phan loai thanh bd giai ma thong tin (b§ giai ma thong
tin video/hinh anh/anh) va bo giai ma mau (bd giai ma mau video/hinh 4nh/anh). B9 giai
mé thong tin c6 thé gbm bo gidi ma entropi 310, va by gidi ma mAu c6 thé gdm it nhat
mot thanh phan trong sé bo khir Iwgng tir hoa 321, b bién doi nguge 322, b cong 340,

bo loc 350, bo nhé 360, bd du doan lién dnh 332, va bd du doén trong anh 331.

B0 khtr lugng tr hoa 321 ¢co thé khtr luong tit hoa cac hé s6 bién ddi duoc lugng
ttr hoa va xuét ra cac hé sb bién dbi. BO khr lwong ttr hoa 321 ¢6 thé sép xép lai cac hé
s6 bién ddi dugc luong tir hoa trong dang khdi hai chiéu. Trong truong hop nay, viéc
srftp xép lai ¢6 thé duoc thuc hién dua trén tha ty quét hé sb6 dugc thuc hién trong thiét
bi ma héa. Bo khir lvong tir hoa 321 ¢6 thé thuc hién viéc khir luvgng tir hoa trén cac hé
s6 bién dbi duoc lwong tir hoa bang cach sir dung thong s6 luong tir héa (vi du, thong

tin kich ¢& budc lwong tir héa) va thu nhan duge cac hé so bien doi.
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B6 bién d6i nguoc 322 bién doi nguge cac hé s6 bién doi dé thu nhén tin hiéu du

(khbi du, mang mau duw).

B0 du doan co thé thuc hién viéc du doan trén khoi hién tai va taora khéi duoc du
doan gém cac mau du doan cho khdi hién tai. Bo du doan c6 thé xac dinh liéu viéc du
doan trong anh hay viéc du doan lién anh dugc ap dung cho khdi hién tai dua trén thong
tin vé viéc du doan dugc xuét ra tir bo giai ma entropi 310 va co thé x4c dinh ché d6 du

dodan trong anh/lién anh cu thé.

B0 du doan 320 co thé tao ra tin hiéu du doan dya trén cac phuong phap du doan
khac nhau duoc mod ta dudi day. Vi dy, bd du doéan co thé khong chi ap dung viéc du
doan trong anh hogc dy doan lién anh dé dw doan mdt khoi ma con co thé 4p dung mot
cach ddng thoi viée du doan trong anh va dy doan lién anh. Viée nay co thé dugc goi la
viéc du doan trong anh va lién anh dugce két hop (CIIP). Bén canh d6, b dy doan c6 thé
dua trén ché d6 du doan sao chép khdi trong anh (IBC) hoac ché do bang mau cho vi€c
du doan cua khdi. Ché d6 du doan IBC hodc ché do bang mau co thé duoc st dung cho
viéc ma héa hinh dnh/video ndi dung ctia troé choi hodc tuong tu, vi du, ma héa ndi dung
man (SCC). IBC vé co ban thuc hién viéc du doan trong anh hién tai ma co thé duoc
thuc hién twong tu nhu viéc du doan lién anh ma trong d6 khéi tham chiéu du’(jé din
xuét trong anh hién tai. Nghia 1a, IBC c6 thé st dung it nhat mot k¥ thuat trong sb cac
k§ thuét du doan lién anh dugc mé ta trong sang ché. Ché do bang mau c6 thé dugc coi
nhu 13, vi du, viéc tao ma trong anh hodc viéc du doan trong anh. Khi ché do bang mau
duoc ap dung, thi gid tri mAu nim trong anh c6 thé dugc phat tin hiéu dya trén thong tin

vé bang ctia bang mau va chi so bang mau.

B0 du doan trong anh 331 c6 thé dy doan khéi hién tai bang cach tham chiéu dén

cac mau trong anh hién tai. Cac mau dugc tham chiéu c6 thé dugc dat trong vang lan

22



53980 23143

can cia khéi hién tai hodc c6 thé dugc dt tach ra theo ché do du doan. Trong viée du
doén trong anh, céc ché do dir dodn 6 thé gdm nhiéu ché do khong 6 hudng va nhiéu
ché do c6 huéng. Bo du doan trong anh 331 ¢6 thé x4c dinh ché d6 du doan duoc ap
dung cho khdi hién tai br?mg cach st dung ché dd du doan duoc ap dung cho khéi 1an

can.

B0 du doan lién anh 332 c6 thé dan xuit khéi duoc du doan cho khdi hién tai dua
trén khdi tham chiéu (mang mAu tham chiéu) dugc chi 15 béi vécto chuyén dong trén
anh tham chiéu. Trong trudng hop nay, dé 1am giam luwong thong tin chuyén dong dugc
truyén trong ché do dy doén lién anh, thi thong tin chuyén dong c6 thé dugc du doan
trong cac don vi cua cac khdi, cac khdi con, hoic cac mau dua trén su tuong lién cia
thong tin chuyén dong gitta khoi 1an can va khéi hién tai. Thong tin chuyén dong co thé
gbm vécto chuyén dong va chi s6 anh tham chiéu. Thong tin chuyén dong c6 thé con
gdm thong tin hudéng dy doan lién anh (dy doan LO, du doan L1, du doan Bi, v.v.).
Trong trudng hop cua viéc du doan lién anh, khéi 1an can c6 thé gdbm khéi 1an can vé
mit khong gian ¢6 mit trong anh hién tai va khdi 1an can vé mit thoi gian ¢6 mat trong
anh tham chiéu. Vi du, b du doan lién anh 332 c6 thé tao cau hinh danh sach Gng vién
thong tin chuyén dong dua trén cic khéi 1an can va din xuét vécto chuyén dong cua khoi
hién tai va/hodc chi s6 anh tham chiéu dua trén thong tin chon tmg vién nhén dugce. Viéc
du doan lién anh ¢6 thé dugc thuc hién dya trén cc ché do du doan khac nhau, va thong
tin vé viéc du doan co thé gdm thong tin chi ra ché d6 du doan lién anh cho khéi hién

tal.

Bo cong 340 co thé tao ra tin hiéu dugc tai tao (anh duoc tai tao, khéi duoc tai tao,
mang mau duoc tai tao) béng cach cong tin hiéu du thu nhan dugc vao tin hiéu du doan

(khéi dugc du doan, mang mau duoc du doan) dugc xuét ra tir bo du doan (g@)m bo du
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doén lién anh 332 va/hodc bd du doan trong anh 331). Néu khong ¢6 phan dw cho khoi
cAn duoc xir 1, nhu khi ché d bo qua dugc ap dung, thi khoi dwge du doan cd thé duoc

str dung lam khdi duoc tai tao.

Bo cong 340 co thé dugc goi 1a bo tai tao hodc bo tao ra khéi duoc tai tao. Tin hiéu
dugc tai tao ma duoc tao ra co thé dugc st dung cho viéc du doan trong anh cua khéi
tiép theo can dugc xir Iy trong hinh anh hién tai, co thé duoc xuét ra qua viéc loc nhu
duge mo ta dudi day, hodc cod thé duoc sir dung cho viéc du doan lién anh cia anh tiép

theo.

Trong khi d6, viéc anh xa do chéi v6i viée dinh cd séc do (LMCS) c6 thé duoc ap

dung trong quy trinh gidi ma anh.

B loc 350 co thé cai thién chit luong hinh anh chii quan/khéch quan bang cach
4p dung viéc loc cho tin hi€u dugc tai tao. Vi du, bd loc 350 ¢o thé tao ra anh dugc tai
tao ma duoc stra ddi bang cach 4p dung cac phuong phép loc khac nhau cho anh dugc
tai tao va luu trit anh dugc tai tao ma stra dugc d6i trong bo nhé 360, cu thé 13, DPB cua
b6 nhé 360. Cac phuong phép loc khac nhau c6 thé gdm, vi dy, loc khir khéi, dich

chuyén twong thich mau, bd loc vong liap twong thich, bd loc song phuong, va tuong tu.

Anh duoc tai tao (dwoc sira d6i) ma dugce luu trit trong DPB ctia bo nh6 360 ¢6 thé
duge sit dung 1am anh tham chiéu trong bd du doén lién anh 332. Bo nh¢ 360 co thé luu
trir thong tin chuyén dong cua khéi ma thong tin chuyén dong trong anh hién tai duoc
dAn xuét (hoic dugc giai ma) tir d6 va/hodc thong tin chuyén dong cua cac khéi trong
anh hién di duoc tai tao. Thong tin chuyén dong duoc luu trir co thé duogc truyén dénbod
du doan lién anh 260 dé duoc tan dung lam théng tin chuyén dong cua khéi 1an cén vé

mit khong gian hoac thong tin chuyén dong cua khéi 1an can vé mat thoi gian. BO nhé
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360 c6 thé luu trit cac mau duoc tai tao cia cac khoi duge tai tao trong anh hién tai va

truyén cac mau duoc tai tao dén b6 du doan trong anh 331.

Trong sang ché, cdc phuong an dwgc md ta trén bo loc 260, bd du doan lién dnh
221, va bd du doan trong anh 222 cua thiét bi ma hoa 200 c6 thé duoc 4p dung mot cach
ddng d&u hodc mdt cach tuong ting véi bd loc 350, bo dw doan lién anh 332, va bo du
doan trong anh 331 cua thiét bi giai ma 300. Piéu tuong tu ciing c6 thé duoc ap dung

cho don vi 332 va bd du doan trong anh 331.

Nhu dugc md ta & trén, khi tao ma video, thi vi¢c du doan dugc thuc hién dé tang
hiéu qua nén. Thong qua do, c6 thé tao ra khdi dugce du dodn gdm cac miu dy doan cho
khéi hién tai, vén 1a khdi cAn duoc tao ma. O ddy, khdi duge dy doan gom cac mau dy
doan trong mién khong gian (hodc mién diém anh). Khdi duoc dy doan s& duge dan xuét
mot cich ddng ddu tir thiét bi ma hoa va thiét bi giai ma, va thiét bi ma hoa giai ma thong
tin (thong tin phan du) vé phdn du gitra khéi gde va khéi duge dw doan, ma khong phai
1a gid tri mAu gbc cua chinh khéi gbe. Bang cach pht tin hiéu dén thiét bi, thi hiéu qua
tao mé hinh anh c6 thé duoc tang 1én. Thiét bi giai ma c6 thé din xudt khéi du gdm cac
mau du dua trén thong tin phﬁn du, vataora khoi duoc tai tao gém cac mau duoc tai tao
bang cach tong hop khéi du va khéi du doan, va tao ra anh dugc tai tao gém cac khbi

duogc tai tao.

Thong tin phan du c6 thé duoc tao ra thong qua cc quy trinh bién ddi va lugng tir
héa. Vi du, thiét bi ma héa c6 thé din xuit khéi du gitta khéi gbe va khoi duge du dodn,
va thuc hién thu tuc bién ddi trén cac miu du (mang mau du) duogc gém trong khoi du
dé din xuét cac hé s bién ddi, va sau do, bang cach thuc hién thu tuc luong tir hoa trén
céc hé s bién d6i, dan xuét c4c hé sb bién d6i duoc lugng tir hoa dé phat tin hiéu thong

tin lién quan dén phan du dén thiét bi giai ma (qua ludng bit). O day, thong tin phan du
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c6 thé gdm thong tin vi tri, k§ thuat bién ddi, nhan bién doi, va thong s6 luong tir hoa,
thong tin gia tri cia cic hé s6 bién d6i dugc luong tir hoa, v.v. Thiét bi gidi mi c6 thé
thue hién quy trinh khir lugng tir héa/bién ddi nguoce dua trén thong tin phan du va dan
xuét cdc mAu du (hodc cac khdi du). Thiét bi giai ma c6 thé tao ra anh duoc téi tao dya
trén khéi dugc du dodn va khdi du. Thiét bi ma héa ciing c6 thé lugng tir hoa/bién d6i
nguoc cac hé sb bién do6i duoc luong tir hoa d8 tham chiéu cho viéc du dodn lién anh
ctia 4nh sau dé dan xuat khdi du, va tao ra anh dugc tai tao dua trén d6. Trong sang ché,
it nhat mot hoat dong trong sb viéc luong tir hoa/viée khir lugng tr hoa va/hoac viéc
bién dbi/viée bién ddi nguoc c6 thé duge luge bo. Khi viée lwgng tir hoa/viée khir lugng
&t hoa duoc luge b, thi hé s6 bién dbi duoc lugng tir hoa ¢6 thé dugc goi 12 hé s bién
ddi. Khi viéc bién dbi/bién ddi nguge duge luge bo, thi cac hé sé bién ddi ¢6 thé duoc
g0i 1a cac hé sé hodc cac hé s6 du, hodc c6 thé van dugc goi 1a cc he sd bién dbi dé
trinh bay ddng nhat. Trong sang ché, hé sb bién ddi dwoc luong tir héa va hé 56 bién ddi
¢6 thé duoc goi 1a hé sb bién ddi va hé sé bién ddi dugc dinh ¢, mot cach twong tng.
Trong truong hop nay, thong tin phan du c6 thé gdbm thong tin vé hé s bién d6i (cac hé
56 bién ddi), va thong tin vé hé sb bién dbi (cac he s bién i) co thé duoc phét tin hiéu
thdng qua cu phap tao ma phan du. Céac hé s bién dbi c6 thé duoc din xudt dya trén
thong tin phan dw (hodc thong tin vé hé sb bién dbi (céc hé s6 bién ddi)), va cac hé sb
bién dbi dugc dinh c& ¢6 thé dugce dan xuét thong qua viéc bién ddi nguoc (dinh ¢d) trén
c4c hé sb bién d6i. Cac miu du c6 thé duoc dan xuit dua trén viéc bién ddi nguge (bién
déi) ctia céc hé sb bién dbdi dugc dinh 8. biéu nay ciing co thé duoc 4p dung/duoc trinh

bay trong cac phan khac cua sdng che.

Viéc du doan trong anh c6 thé dé cap den viée du dodn ma tao ra cac mau du doan
cho khoi hién tai dua trén cac mAu tham chiéu trong 4nh ma khdi hién tai thudc vé (¢
dué6i day duge goi 1a anh hién tai). Khi viéc du doan trong anh dugc ap dung cho khoi
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hién tai, thi céc mAu tham chiéu 14n can cin dé dugc st dung cho viéc du doan trong
anh ctia khéi hién tai c6 thé duge dan xuit. Cac mau tham chiéu 1an can cua khéi hién
tai ¢6 thé gdm céc mAu lidn k& vai ranh gi6i trai ciia khoi hién tai ¢6 kich c& 1a nWxnH
va tdng cong 1a 2xnH mAu 1an c4n phan duéi cung bén trai, cac mAu lién ké véi ranh
gigi trén cung cua khéi hién tai va tong cong 12 2xnW mAu 14n c4n phan trén ciing bén
phai, va mot mau lan cin phﬁn trén cung bén trai cia khéi hién tai. Theo cach thay thé,
cac mAu tham chiéu 14n cén cla khoi hién tai c6 thé gém nhiéu mau 14n can trén va nhiéu
mau 1an can bén trai. Bén canh do, cac mAu tham chiéu 1an c4n cta khéi hién tai co thé
gdm tdng cong 1a nH miu lién k& voi ranh gi6i phai cia khoi hién tai c6 kich co Ia
nWxnH, téng cong la nW mAu lién ké voi ranh giGi dudi cung cia khdi hién tai, va mot
miu lan can (du6i cing bén phai) phan Ian cén dudi cliing bén phai ctia khoi hién tai.
Tuy nhién, mot s6 miu tham chiéu lan cén trong s6 cac mAu tham chiéu 14n can
ctia khéi hién tai c6 thé chwa dugc giai ma hodc khong kha dung. Trong truong hop nay,
bd gidi ma co thé tao c4u hinh cdc mau tham chiéu 1an c4n dé st dung cho viéc du doan
bing céach thay thé cac miu khong kha dung bang cac mau kha dung. Theo cach thay
thé, cac mau tham chiéu 1an can can dugc st dung dé du doan co thé dugc tao cAu hinh

thong qua phép ndi suy cua cac mau kha dung.

Khi cac miu tham chiéu 14n can dugc dan xuét, thi (i) mau du doén c6 thé duoc
dAn xuét dya trén trung binh hodc phép noi suy cta cac méu tham chiéu 14n c4n cia khi
hién tai, va (i1) mau du doan c6 thé duogc dan xudt dua trén mau tham chiéu c6 mit theo
huéng (du doan) cu thé cho mau du doén trong sd cac mau tham chiéu ngoai vi ctia khéi
hién tai. Truong hop (i) c6 thé dugc goi 1a ché do khong c6 huéng hogc ché do khong

c6 gbc va truong hop (i1) ¢o thé duoc goi 1a ché do c6 hudéng hodc ché @6 c6 goc.
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Hon thé nita, mau du doan ciing c6 thé duoc tao ra thong qua phép ndi suy gifta
mau 14an cén thir hai va mau 14n cén thu nhit duoc dit theo huéng nguoc lai v6i huéng
du doan cua ché d6 du doan trong anh cia khoi hién tai dua trén mau du doan cua khoi
hién tai trong s6 cac mAu tham chiéu 1an can. Trudng hop 6 trén c6 thé dugc goi la viéc
du doan trong anh noi suy tuyén tinh (Linear Interpolation Intra Prediction, LIP). Bén
canh d6, cac mau du doan sdc do ciing c6 thé duoc tao ra dua trén cac mau d6 choi nho

sir dung md hinh tuyén tinh. Truong hop nay c6 thé dugc goi 1a ché do LM.

Bén canh d6, mau du doan tam thoi ciia khéi hién tai c6 thé duge dan xuét dua trén
cac mAu tham chiéu 14n cén duoc loc, va it nhit mot mau tham chiéu duogc dan xuit theo
ché d6 du doan trong anh trong s6 cac mAu tham chiéu lan can sn ¢6, nghia la, cac mau
tham chiéu 1an can chua duoc loc, va mau du doan tam thoi ¢ thé duoc léy téng, dat
trong sd dé dan xuAt miu du doan cua khéi hién tai. Truong hop 6 trén c6 thé duogc goi
1a viéc dy doan trong dnh phu thudc su dinh vi (Position Dependent Intra Prediction,

PDPC).

Bén canh d6, duong mau tham chiéu c6 d6 chinh x4c dy doan cao nhét trong s6
cac duong mAu nhiéu tham chiéu 1an c4n cia khéi hién tai c6 thé duoc lua chon dé dan
xuit miu du doan béng cach st dung mau tham chiéu duoc dit theo huéng dy doan trén
dudng tuong ung, va sau do duong mAu tham chiéu dugc st dung tai day co thé dugc
chi ra (dugc phat tin hiéu) cho thiét bi giai ma, nhd d6 thuc hién viéc ma hoa dy doan
trong anh. Truong hop ¢ trén ¢ thé duogc goi 1a viéc du doan trong dnh duong nhiéu

tham chiéu (Multi-Reference Line, MRL) hodc vi¢c du doén trong anh dua trén MRL.

Bén canh d6, viéc du doan trong anh cé thé duoc thuc hién dya trén cung mot ché
do du doan trong anh bang cach phan chia khdi hién tai thanh cdc phan ving con doc

ho#ic ngang, va cdc mau tham chi€u lan cén co6 thé duoc dan xuat va dugc su dung trong
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don vi phan ving con. Nghia 1a, trong truedng hop nay, ché d6 du doan trong anh cho
khdi hién tai duge 4p dung mot cach df”)ng déu cho cac phan vung con, va hiéu suét du
doan trong anh co thé dugc cai thién trong mot s6 trudng hop bang cach dan Xuét va sir
dung cac mau tham chiéu 1an cén trong don vi phan ving con. Phuong phép du doan
nhu vay c6 thé duge goi 1a cac phan ving con trong anh (Intra Sub-Partition, ISP) hodc

viéc du doan trong anh dya trén ISP.

Cac phuong phap du doan trong dnh dugc md ta & trén c6 thé dugc goi 1a loai du
do4n trong 4nh riéng biét v6i ché do du doan trong anh. Loai du doan trong anh ¢4 thé
duoc goi theo cac thudt nglt khac nhau nhu 13 k¥ thuat du doan trong anh hoac ché do
du doan trong anh bd sung. Vi duy, loai dy doan trong anh (hodc ché do du doan trong
anh bd sung) ¢6 thé gbm it nh4t mot thanh phan trong s6 LIP, PDPC, MRL, va ISP dugc
md ta & trén. Phuong phap du doan trong anh chung ngoai trir loai du doan trong anh cu
th& nhu 14 LIP, PDPC, MRL, hoic ISP c6 thé dugc goi 1a loai dw doan trong anh théng
thudong. Loai du doan trong anh théng thuong néi chung ¢6 thé dugc 4p dung khi loai
du doan trong anh cu thé khong dugce ap dung, va viéc du doan c thé duoc thuc hién
dua trén ché @6 du doan trong anh dugc mo ta & trén. Trong luc @6, viéc loc trude cd

thé dugc thuc hién trén mau dugc du doan sé& dugc dan xuat khi can thiét.

Cu thé 13, thi tuc du doan trong anh c6 thé gbm bude xéc dinh ché do/loai du don
trong anh, budc din xuét mau tham chiéu lan can, va budc dan xuét mau du doan dua
trén ché do/loai du doan trong anh. Bén canh d6, bude loc trude c6 the duge thyc hién

trén mau dugc du doan dugce dan xuat khi can thiét.

Khi viéc du doan trong anh dugc ap dung, thi ché do du doan trong anh dang dugc
4p dung cho khi hién tai c6 thé dugc xac dinh nhé sir dung ché do du doan trong anh

ctia khéi 1an can. Vi du, thiét bi giai ma c6 thé lya chon mdt img vién trong s6 cac ung
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vién ché do kha thi nhét (Most Probable Mode, mpm) ciia danh sach mpm dugc dan
xudt dua trén ché do du doan trong anh cua khoi 1an can (vi du, cac khéi 1an cén bén trai
va/hodc trén cung) cua khdi hién tai dya trén chi s6 mpm nhan dugc va lya chon mot
ché do du doéan trong s cac ché dd du doan trong anh con lai khong dugc gbm trong
cac tmg vién mpm (va ché do phing) dua trén thong tin ché do du doan trong anh con
lai. Danh sach mpm c6 thé duoc tao cAu hinh dé gdm hoic khong gbm ché d6 phang
lam tng vién. Vi du, néu danh sach mpm gom ché d6 phang lam (mg vién, thi danh sach
mpm cé thé c6 sau tng vién. Néu danh sach mpm khong gbdm ché d6 phing lam tng
vién, thi danh sach mpm c6 thé c6 ba ing vién. Néu danh sach mpm khong gbm ché do
phing 1am mg vién, thi c& khong phai 1a phang (vi dy, intra_luma_not_planar_flag) chi
ra viée lidu ché do du doan trong anh ciia khéi hién tai khong phai la ché do phang hay
khong c6 thé dugc phat tin hiéu. Vi dy, c¢ mpm c6 thé dugc phat tin hiéu trudc tién, va
chi s6 mpm va c& khong phai la phang c6 thé dugc phat tin hiéu khi gia tri ciia c mpm
13 1. Bén canh dé, chi s6 mpm co thé dugc phat tin hiéu khi gié tri cia co khong phai la
phang 1a 1. O day, danh sach mpm dugc tao c4u hinh dé khong gdm ché do phing lam
{mg vién khong cn phat tin hiéu ctr khong phai la phang trudc tién dé kiém tra liéu n6
c6 phai 1a ché do phang thir nhét hay khong béi vi ché d6 phang ludn dugce coi 1a mpm.

Vidu, viéc ché d6 du doan trong anh dugc ap dung cho khdi hién tai 12 & trong cac
ung vién mpm (ché d6 phang) hay & trong ché do con lai c6 thé dugce chi ra dua trén co
mpm (vi du, intra_luma_mpm_flag). Gia tri 1 ciia c& mpm co thé chi ra rang ché do du
doan trong anh cho khdi hién tai nim trong cac (g vién mpm (va ché d6 phang), va gia
tri 0 ctia ¢ mpm c6 thé chi ra rang ché do du doan trong anh cho khéi hién tai khong
nam trong cac (g vién mpm (va ché do phing). Gia tri 0 cua co khong phai la phéng
(vi du, Intra_luma not_planar_flag) co thé chi ra ring ché do du dodn trong anh cho
khéi hién tai 12 ché do phing, va gid tri 1 clia co khong phai 1a phang gid tri ¢6 thé chi
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ra rAng ché do du doan trong anh cho khéi hién tai khong phai la che do phing. Chi sb
mpm cO thé duoc phat tin hiéu trong dang cac phan tir ct phap mpm_idx hodc
intra_luma mpm_idx, va thong tin ché do du doan trong anh con lai c6 thé dugc phat
tin hiéu trong dang cac phian tr ci phdp rem intra luma _pred mode hoac
intra_luma_mpm_remainder. Vi du, thong tin ché d6 du doan trong anh con lai ¢ thé
dinh chi s6 cac ché do du doan trong anh con lai khong duogc gém trong cac Gng vién
mpm (va ché do phang) trong s6 tht ca cac ché do du doan trong anh theo thir tu cla sb
ché do du doan dé chi ra mot trong sb ching. Ché d6 du doan trong anh co thé 1a ché do
du doan trong anh cho (mAu) thanh phan do chéi. O dudi day, thong tin ché do du doan
trong anh c6 thé gbm it nhat mot co trong s6 c& mpm (vi dy, Intra_luma mpm_flag), co
khong phai la phang (vi dy, Intra_luma_not_planar_flag), chi s6 mpm (vi dy, mpm_idx
hodc intra luma mpm_idx), va thong tin ché dd du doan trong anh con lai
(rem_intra_luma pred_mode hodc intra_luma_mpm_remainder). Trong sang ché, danh
sach MPM c6 thé dugc goi theo cac thuat ngit khac nhau nhu 13 danh sach tng vién
MPM va candModeList. Khi MIP dugc ap dung cho khdi hién tai, thi cd mpm riéng biét
(vi dy, intra_ mip_mpm_{flag), chi s6 mpm (vi dy, intra_mip_mpm_idx), va thong tin ché
dd du doan trong anh con lai (vi du, intra_ mip_mpm_remainder) cho MIP ¢co6 thé dugc

phat tin hiéu va co khong phai 1a phang khong dugc phat tin hiu.

N6i cach khac, noi chung, khi viéc chia tach khéi dugc thuc hién trén hinh anh, thi
khoi hién tai va khdi 1an c4n cin dugc tao ma s& c6 cac ddc tinh hinh anh twong tu. Do
d6, khéi hién tai va khdi 1an can c6 kha ning cao la c6 cung céc ché d6 du doan trong
anh hoac cac ché d6 du doan trong anh tuong tu. Vi thé, bd ma hoa cé thé st dung ché
do du doan trong anh cua khéi 1an cin dé ma hoa ché do du doan trong anh cta khéi

hién tai.
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Vi du, bd ma h6a/bd giai ma c6 thé tao cAu hinh danh séch ctia céc ché do kha thi
nhét (MPM) cho khéi hién tai. Danh sich MPM ciing c6 thé dugc goi 1a danh séch ing
vién MPM. Tai day, MPM c6 thé d& cap dén ché do dugc sir dung dé cai thién hiéu qua
tao ma khi xem xét dén tinh twong tu gitta khdi hién tai va khéi 1an can trong ché d6 du
doén trong anh tao ma. Nhu dugc mo ta ¢ trén, danh sach MPM c6 thé dugc tao céu
hinh d& gdm ché do phing hodc c6 thé dugc tao cdu hinh dé loai tri ché do phang. Vi
du, khi danh sach MPM gdm ché @6 phang, thi sb lugng céac (g vién trong danh sich
MPM c6 thé 12 6. V4, néu danh saéch MPM khong gbdm ché do phang, thi s6 luong cac
tmg vién trong danh sach MPM co thé 1a 5.

B6 ma hoa/bd giai ma c6 thé tao cAu hinh danh sich MPM gom 5 hodc 6 MPM.

Dé tao c4u hinh danh sich MPM, thi ba loai ché d c6 thé duoc xem xét: cac ché
d6 trong anh mic dinh, cac ché do trong anh 1an cén, va cac ché d6 trong anh dugc dan
xuat.

D&i voi cac ché @6 trong anh 1an cén, thi hai khoi 14n can, tic 1a, khoi 1an can bén
trai va khoi 1an can trén, c6 thé dugce xem xét.

Nhu duge mé ta & trén, néu danh sach MPM dugce tao cau hinh dé khong gom ché
do phang, thi ché dd phing dugc loai trir ra khoi danh sach, va so lugng cac Gng vién

danh sach MPM c¢6 thé dugc thiét 1ap 1a 5.

Bén canh d6, ché do khong c6 hudng (hodc ché do khong co6 goc) trong s6 cac ché
d6 du doan trong anh co thé gom ché d6 DC dya trén trung binh cta céc mAu tham chiéu
1an can cua khéi hién tai hodc ché d6 phing dua trén phép ndi suy.

Khi viée du doan trong anh dugc ap dung, thi bo du doan cua thiét bi ma hoa/thiét

bi giai ma cé thé dan xuét mau du doan bing cach thyc hién viéc du doén trong anh
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trong cac don vi cua cac khéi. Viéc du doan trong anh c6 thé 1a viéc du doan dugc dan
xuat theo cach thirc 1a bi phu thudc vao céc phén tir dit liéu (vi du, cac gia tri mau hoic
thong tin chuyén dong) ctia anh (cac anh) khac véi anh hién tai. Khi viéc du doén lién
anh dugc 4p dung cho khdi hién tai, thi khéi dwoe du doan (mang mau dy doan) cho
khéi hién tai c6 thé duoc dan xuét dya trén khéi tham chiéu (mang mau tham chiéu)
dugc chi 16 boi vécto chuyén dong trén anh tham chiéu dugc chi ra béi chi s6 anh tham
chiéu. O day, dé lam giam luong thong tin chuyén dong duoc truyén trong ché do du
doan lién anh, thi thong tin chuyén dong c6 thé duogc du doan trong cac don vi clia cac
khdi, cac khdi con, hodc cic mau duya trén su trong lién cla thong tin Chu'yén dong gitia
khéi 1an can va khdi hién tai. Thong tin chuyén dong c6 thé gdm vécto chuyén dong va
chi s anh tham chiéu. Thong tin chuyén dong c¢6 thé con gdm thong tin loai dy doan
lién anh (dw doan LO, du doan L1, dw doan Bi, v.v.). Trong truong hop cua viec du doan
lién anh, khdi 14n cén c6 thé gém khdi 1an can vé mit khong gian c6 mit trong anh hién
tai va khoi 1an can v& mit thoi gian c6 mat trong anh tham chiéu. Anh tham chiéu gdm
kh&i tham chiéu va anh tham chiéu gdm khdi 1an can theo thoi gian c6 thé 1a gidng nhau
hodc khac nhau. Khéi 14n can theo thoi gian c6 thé duogc goi 1a khdi tham chiéu duoc
dat cing mot chd, CU dugc dat cing mot chd (colCU), va tuong tw, va anh tham chiéu
gbm khdi 14n can theo thoi gian c6 thé duoc goi 1a anh duge dat cing mot chd (colPic).
Vi du, danh sach g vién thong tin chuyén dong co thé dugc tao cAu hinh dua trén cac
khdi 14n cén cua khéi hién tai, va thong tin co hodc chi sb chi ra ung vién nao co thé
duoc lua chon (dugc st dung) co thé dugc phit tin hiéu dé din xuét vécto chuyén dong
va/hoic chi sé anh tham chiéu ctia khéi hién tai. Viéc dw doan lién anh ¢6 thé duoc thuc
hién dya trén cac ché do du doan khac nhau. Vi dy, trong treong hop cia ché do bé qua
va ché d6 hop nhét, thong tin chuyén dong ciia khéi hién tai c6 thé gidng voi thong tin
chuyén dong ctia khéi 1an can. Trong ché do bo qua, khong gidng nhu ché d6 hop nhit,
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tin hiéu du c6 thé khong dugc truyén. Trong trudng hop cla ché @6 du doan vécto
chuyén dong (MVP), vécto chuyén dong cua khéi 1an can duogc lua chon ¢6 thé duoc st
dung lam bo du doan vécto chuyén dong va vécto chuyén dong cua khdi hién tai c6 thé
duoc phét tin hiéu. Trong truong hop nay, vecto chuyén dong cua khdi hién tai c6 thé
duoc dan xuat nho st dung tbng cua bd du doan vécto chuyén dong va su chénh Iéch

vécto chuyén dong.

Thong tin chuyén dong c6 thé gdm thong tin chuyén dong LO va/hodc thong tin
chuyén dong L1 theo loai du doan lién anh (viéc du doan L0, viéc du doan L1, viéc du
doan Bi, v.v.). Vécto chuyén dong theo hudng LO ¢6 thé dugc goi 1a vécto chuyén dong
L0 hoic MVLO, va vécto chuyén dong theo huéng L1 co thé duoc goi 1a vécto chuyén
dong L1 hodc MVL1. Viéc du doan dya trén vécto chuyén dong LO co thé duoc goi la
viée du doan L0, viéc du doan dya trén vécto chuyén dong L1 ¢6 thé duge goi 1a viée
du doan L1, va viéc du doan dua trén ca vécto chuyén dong LO va vécto chuyén dong
L1 ¢6 thé duoc goi 1a viéc du doan doi. 0 day, vécto chuyén dong L.O co thé chi ra vécto
chuyén dong duge két hop voi danh sach anh tham chiéu LO (L0), va vécto chuyén dong
L1 ¢6 thé chi ra vécto chuyén dong duge két hop v6i danh sach anh tham chiéuL1 (L1).
Danh séch anh tham chiéu L0 ¢6 thé gdm cac anh ma c6 thi tu xuét ra sém hon so véi
anh hién tai 1am cac anh tham chiéu, va danh séch anh tham chiéu L1 c6 thé gom cac
anh ma c6 tht ty xuét ra mudn hon so v6i anh hién tai. Cac anh trude d6 c6 thé duoc
goi 1a cac anh (tham chiéu) chuyén tiép, va céc anh tiép sau d6 co thé duoc goi 1a céac
anh (tham chiéu) dao ngugc. Danh sach anh tham chiéu L0 ¢6 thé con gém céc &nh ma
cO thir tu xuAt ra mudn hon so véi anh hién tai 1am cac anh tham chiéu. Trong trudng
hop nay, cac anh trude do co thé dwoc dinh chi sb trudce tién trong danh sach anh tham
chiéu L0 va cac anh tiép sau d6 co thé duoc dinh chi sé sau. Danh sach anh tham chiéu
L1 ¢6 thé con gém cac anh trudc do theo thi tu xuAt ra so vGi anh hién tai lam cac anh
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tham chiéu. Trong truong hop nay, cac anh tiép sau do6 co thé duoc dinh chi sb trwdce
tién trong danh sach dnh tham chiéu L1 va cac anh truéc do c6 thé duge dinh chi sb sau.
O day, thir tu xuét ra c6 thé twong tmg véi thi tu s6 dém th( tu anh (Picture Order Count,

POC).

Fig.4 thé hién theo cach lam vi du cAu trac phan cép cho hinh anh/video dugc tao

Tham khéo dén Fig.4, hinh anh/video dugc tao ma dugc phan chia thanh 16p tao
ma video (Video Coding Layer, VCL) ma thao tic qua trinh giai ma cua hinh anh/video
va chinh né, hé théng con ma truyén va luu trit thong tin duoc tao ma, va 16p triru tuong

mang (NAL) phu trach chirc ndng va c6 mat gitta VCL va hé théng con.

Trong VCL, dit liéu VCL g@)m dit 1iéu hinh anh (dit liéu 14t) dugc nén ma dugc tao
ra; hoac tap hop thong s6 gdbm tap hop thong sb anh (PSP), tap hop thong s6 chudi (SPS),
va tdp hop thong s6 video (VPS) hodc thong diép thong tin ting cuong bd sung
(Supplemental Enhancement Information, SEI) dugc yéu cAu theo cach bd sung cho quy

trinh giai ma hinh anh, co6 thé duoc tao ra.

Trong NAL, don vi NAL c6 thé duoc tao ra bang cach b6 sung thong tin phén dau
(phan dau don vi NAL) vao phu tai chudi byte tho (Raw Byte Sequence Payload, RBSP)
dugc tao ra trong VCL. Trong truong hop nay, RBSP dé cap dén dir ligu lat, tap hop
thong sb, thong diép SEL, v.v., dugc tao ra trong VCL. Phan diu don vi NAL c6 thé gdom
thong tin loai don vi NAL dugc chi rd theo dir liéu RBSP duge gom trong don vi NAL
twong ung.

Nhu duge thé hién trén hinh vé&, don vi NAL c6 thé duoc phén loai thanh don vi
NAL VCL va don vi NAL khéng VCL theo RBSP duoc tao ra trong VCL. Don vi NAL
VCL c6 thé ¢6 nghia 13 don vi NAL ma gdm thong tin don vi NAL VCL trén hinh anh
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(dit lidu 14t) trén hinh anh, va don vi NAL khong VCL c6 thé co nghia 1a don vi NAL
ma gbm thong tin (tap hop théng s6 hodc thong diép SEI) dugc yéu cAu dé giai ma hinh
anh.

Pon vi NAL VCL va don vi NAL khéng VCL dugc md ta & trén co6 thé duoc
truyén thong qua mang bang cach gin thong tin phan dau theo tiéu chuén dit liéu ctia hé
théng con. Vi du, don vi NAL c6 thé duge bién doi thanh dinh dang dit liéu theo tiéu
chuén duoc xéc dinh trude nhu 1a dinh dang tép H.266/VVC, giao thitc vén chuyén theo
thoi gian thue (Real-time Transport Protocol, RTP), hoac ludng van chuyén (Transport

Stream, TS) va duoc truyén thong qua cac mang khéc nhau.

Nhu duge m6 ta & trén, don vi NAL ¢o thé duogc chi rd véi loai don vi NAL theo
c4u tric dit liéu RBSP duoc gom trong don vi NAL tuwong ting, va thong tin vé loai don
vi NAL c6 thé dugc huu trit va dwoc phét tin hiéu trong phan dau don vi NAL.

Vi du, don vi NAL c6 thé duoc phan loai thanh loai don vi NAL VCL va loai don
vi NAL khong VCL tiy theo viéce lidu don vi NAL c6 gbm thong tin (di liéu lat) vé
hinh 4nh hay khong. Loai don vi NAL VCL ¢6 thé dugc phén loai theo céac dac diém va
loai ctia cac anh dugc gdm trong don vi NAL VCL, va loai don vi NAL khong VCL co
thé dugc phan loai theo loai cua céc tap hop thong $6.

Phén sau day 1a vi du vé loai don vi NAL duoc chi rd theo loai tap hgp thong sb
dugce gdm trong loai don vi NAL khong VCL.

— Don vi NAL tap hop thong s6 thich ng (Adaptation Parameter Set, APS):

Loai dbi v6i don vi NAL gdm APS
— Don vi NAL tép hop thong sb giai ma (Decoding Parameter Set, DPS): Loai

dbi véi don vi NAL gdém DPS
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— Don vi NAL tép hop thong sb video (Video Parameter Set, VPS): Loai ddi voi

don vi NAL gém VPS

— Don vi NAL tép hep thong s6 chudi (Sequence Parameter Set, SPS): Loai d6i

vé6i don vi NAL gom SPS

— Pon vi NAL anh (Picture Parameter Set, PPS): Loai ddi vé6i don vi NAL g@)m

PPS

_ Don vi NAL phdn ddu anh (Picture Header, PH): Loai ddi voi don vi NAL

gdbm PH

Céc loai don vi NAL duogc dé cap & trén c6 thé co6 thong tin ¢t phép cho loai don
vi NAL, va thong tin ¢t phap c6 thé duoc lIuu trit va dugc phat tin hiéu trong phén dau
don vi NAL. Vi du, thong tin ¢t phap co thé 1a nal unit_type, va céc loai don vi NAL

6 thé dugc chi rd béi gia tri nal unit type.

Trong lac d6, nhu dugc md ta 6 trén, mot anh co thé gé)m nhiéu lat, va mot lat c6
thé gdm phan dau 14t va dit liéu 14at. Trong treong hop nay, mot phan dAu anh c6 thé con
duoc bd sung vao nhiéu lat (phan dau 14t va tap hop dit liéu 14t) trong m6t anh. Phan dau
anh (ct phap phan dAu anh) c6 thé gdm thong tin/céc thong s6 c6 thé ap dung dugc
chung cho anh. Trong sang ché, 14t c6 thé duogc tron 1an hodc dugc thay thé bang nhom
phién. Ngoai ra, trong sang ché, phén dau 14t co6 thé dugc tron 1an hodc dugc thay thé
bing phin diu nhém phién.

Phén diu 14t (ct phap phan dau 14t) c6 thé gdm thong tin/cac thong s6 ¢6 thé duge
ap dung chung cho lat. APS (cu phap APS) hoac PPS (cu phéap PPS) cé thé gdbm thong
tin/cac thong sb co thé dugc ap dung chung cho mot hodc nhiéu 14t hodc anh. SPS (cu

phap SPS) ¢6 thé gdm thong tin/cac thong sb ¢o thé duoc ap dung chung cho mot hodc
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nhidu chudi. VPS (cti phap VPS) ¢6 thé gdm thong tin/céc thong s6 c6 the duge ap dung
chung cho nhiéu 16p. DPS (ct phap DPS) ¢6 thé gdm thong tin/cac thong s6 ¢6 thé duge
4p dung cho cho toan by video. DPS ¢o6 thé gdm thong tin/céc thong s6 lién quan dén su
mée ndi ctia chudi video duge tao ma (Coded Video Sequence, CVS). Ca phap murc cao
(High Level Syntax, HLS) trong sang ché c6 thé gom it nhit mét ca phap trong s6 cu
phéap APS, ct phap PPS, cu phép SPS, ca phap VPS, ci phap DPS, va cti phap phén dau

lat.

Trong sang ché, hinh anh/thong tin hinh anh dugc ma hoa tur thiét bi ma hoa va
dwoc phat tin hiéu dén thiét bi giai ma trong dang ludng bit gom khong chi phan ving
thong tin lién quan trong anh, thong tin du doan trong anh/lién &nh, thong tin phan du,
théng tin loc trong vong, v.v., ma con la thong tin dugc gbm trong phan dau l4t, thong
tin dugc gdm trong APS, thong tin dugc gdm trong PPS, thong tin dugc gbm trong SPS,

va/hodc thong tin duge gdm trong VPS.

Trong luc do, dé bu cho su chénh léch gitra hinh anh gbc va hinh dnh duoc tai tao
do 18i x4y ra trong quy trinh tao ma nén nhu la viéc lugng tir hoa, quy trinh loc trong
vong cO thé duogc thuc hién trén céc mau dugc tai tao hodc dugc tai tao cac anh nhu
duoc md ta ¢ trén. Nhu duge md ta ¢ trén, viée loc trong vong ¢6 thé dugc thuc hién boi
bo loc cua thiét bi ma hoéa va bd loc ctia thiét bi giai ma, va b loc khir khéi, SAO,
va/hodc bd loc vong thich tmg (Adaptive Loop Filter, ALF) c6 thé duoc 4p dung. Vi du,
quy trinh ALF ¢6 thé duoc thuc hién sau khi quy trinh loc khir khéi va/hodc quy trinh
SAO duoc hoan thanh. Tuy nhién, ngay cé trong truong hop nay, thi quy trinh loc khtr

khdi va/hodc quy trinh SAO ciing ¢6 thé dugc luge bo.
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Fig.5 13 lwu 6 minh hoa mot cach so luge vi dy vé quy trinh ALF. Quy trinh ALF
duoc boc 16 trén Fig.5 ¢6 thé duge thuc hién trong thiét bi ma héa va thiét bi giai ma.

Trong sang ché, thiét bi tao mé c6 thé gdm thiét bi ma hoa va/hogc thiét bi giai ma.

Tham khao dén Fig.5, thiét bi tao ma d&n xuét bd loc cho ALF (S500). B6 loc ¢6
thé gém cac hé sb loc. Thiét bi tao ma c6 thé x4c dinh liéu c6 4p dung ALF hay khong,
va khi xac dinh c6 ap dung ALF, thi ¢ thé dan xuét bo loc gém cac hé sb loc cho ALF.
Théng tin dé din xuét (céc hé s6) bd loc cho ALF hoac (cac hé s6) bo loc cho ALF ¢6
thé duoc goi 1a thong s6 ALF. Thong tin vé viéc liéu ALF c6 dugc ap dung hay khong
(tirc 13, ¢& duge cho phép ALF) va dit liéu APS dé dan xuét b loc co thé duoc phat tin
hiéu tir thiét bi ma hoa dén thiét bi giai ma. Di liéu APS c6 thé gdm thong tin d€ dan
xuét bo loc cho ALF. Ngoai ra, vi dy, déi v6i viéc diéu khién phan cdp cia ALF, thi co
duoc cho phép ALF c6 thé dugc phét tin hiéu tai SPS, phan dau anh, phan dau l4t,

va/hodc mirc CTB, mot cach twong Ung.

Pé din xuét bd loc cho ALF, thi tinh hoat dong va/hoc tinh dinh huéng ciia khoi
hién tai (hoac khdi muc tiéu ALF) duge dAn xuét, va bo loc ¢b thé duogc dan xut dua
trén tinh hoat ddng va/hoic tinh dinh huéng. Vi du, quy trinh ALF ¢6 thé dugc ap dung
trong céc don vi ctia céc khdi 4x4 (dva trén cac thanh phan do choi). Khéi hién tai hoic
khéi muc tiéu ALF ¢6 thé 1, vi dy, CU, hodc c6 thé 12 khéi 4x4 trong CU. Cu thé 1a, vi
du, céc bd loc cho ALF ¢6 thé duge din xut dua trén cac b loc thir nhét dugc dan xut
tir thong tin dugc gém trong dit liéu APS va cac bo loc thir hai dugce dinh 16 trudce, va
thiét bi tao ma c6 thé Iva chon mdt bd loc trong s cac bo loc dua trén tinh hoat dong
va/hodc tinh dinh hudng. Thiét bi tao mi ¢6 thé st dung céc hé s6 loc dugc g@)m trong

bd loc dugce lua chon cho ALF.
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Thiét bi tao ma thuc hién viéc loc dua trén b loc (S510). Cac mau dugc tai tao ma
duoc stra ddi c6 thé dugc dan xudt dua trén viéc loc. Vi du, cac hé sb loc trong bd loc
6 thé duge sép xép hodc duoc phan phéi theo hinh dang bd loc, va viéc loc ¢o thé dugc
thuc hién trén cac mau duoc tai tao trong khéi hién tai. 0 day, cac mau dugc tai tao
trong khdi hién tai c6 thé 1a cac mau dugc tai tao sau khi quy trinh loc khu khdi va quy
trinh SAO duoc hoan thanh. Vi du, mdt hinh dang b0 loc ¢6 thé dugc st dung, hoic mot
hinh dang bd loc ¢ thé dugc lua chon va duge st dung tlr trong s6 nhiéu hinh dang bd
loc dugc xac dinh truge. Vi duy, hinh dang bo loc dugc ap dung cho thanh phﬁn do choi
va hinh dang bo loc dugc ap dung cho thanh phén sic dd co thé khac nhau. Vi dy, hinh
dang b6 loc kim cuong 7x7 ¢6 thé duge sit dung cho thanh phan d6 chéi, va hinh dang

b loc kim cuong 5x5 c6 thé duge sir dung cho thanh phan sic do.
Fig.6A va Fig.6B thé hién cac vi du vé hinh dang ctia bo loc ALF.

Fig.6A thé hién hinh dang ctia bo loc kim cuong 7x7, va Fig.6B thé hién hinh dang
ctia bo loc kim cuong 5x5. Trén Fig.6A va Fig.6B, Cn trong hinh dang b loc biéu dién
hé s loc. Khi n trong Cn 12 gidng nhau, thi diéu d6 chi ra rang cliing cac hé sé loc c6 thé
duoc chi dinh. Trong sang ché, su dinh vi va/hodc don vi ma cac hé sb loc duoc chi dinh
dén do theo hinh dang bd loc ciia ALF ¢6 thé dugc goi la cit loc (filter tab). Trong trudong
hop nay, mot he sb loc ¢6 thé dugc chi dinh cho mbdi cit loc, va cach sép Xép cua cac cir
loc ¢c6 thé twong tmg v6i hinh dang b loc. Cit loc duge dit tai trung tm cua hinh dang
bo loc co thé duoc goi 1a cit loc trung tdm. Cung céc hé 36 loc o thé duge chi dinh cho
hai cit loc cua cung n gid tri ton tai tai cac sy dinh vi twong img v6i nhau dbi véi cit loc.
Vi du, trong truong hgp cta hinh dang bo loc kim cuong 7x7, thi 25 cir loc s€ dugce gém,
va vi cac hé sb loc CO dén C11 duogc chi dinh trong dang d6i xtmg tAm, nén cac hé sb

loc ¢6 thé dugc chi dinh cho 25 cit loc nhd st dung chi 13 hé s6 loc. Ngoai ra, vi du,
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trong truong hop cua hinh dang b loc kim cwong 5x5, thi 13 ¢t loc s& dugc gdm, va vi
cac hé sb loc CO dén C5 duoc chi dinh trong dang dbi xtmg tAm, nén cac hé sd loc ¢co
thé duoc chi dinh cho 13 cit loc nhé st dung chi 7 hé s6 loc. Vi du, dé lam giam luong
dit liéu cua thong tin vé cac hé s6 loc dugc phat tin hiéu, thi 12 hé sb loc trong sb 13 hé
sb loc ddi vé6i hinh dang bd loc kim cuwong 7x7 ¢6 thé dugc phat tin hiéu (mot cach rd
rang), va mot hé sb loc ¢6 thé duoc dan xuét (mot cach ngém dinh). Ngoai ra, vi du, 6
hé sb loc trong s6 7 hé s6 loc ddi voi hinh dang bd loc kim cuong 5x5 ¢6 thé dugc phét

tin hiéu (mot cach rd rang) va mot hé s6 loc c6 thé duoc dan Xuat (mot cach ngﬁm dinh).

Theo mdt phuwong 4n, sang ché d& xuét thong s6 ALF dugc sit dung cho quy trinh
ALF ¢6 thé dugc phat tin hiéu thong qua tap hop thong sb thich ung (APS). Thong s6

ALF ¢6 thé dugc dan xuét tir thong tin bo loc cho ALF hodc dit liu APS.

ALF 1a loai k¥ thuat loc trong vong ma co thé duoc 4p dung trong viéc tao ma
video/hinh anh nhu dugc mo ta & trén. ALF ¢o thé duoc thuc hién nho st dung b loc
thich tmg dya trén Wiener. Didu nay c6 thé 1a dé giam thiéu 16i binh phuong trung binh
(Mean Square Error, MSE) gifta cac mau gbc va cac miu duge giai ma (hodc céc mau

duoc tai tao). Thiét ké murc cao cho cong cu ALF c6 thé hop nhét cac phan tir ¢t phéap

¢6 thé truy cap duge tir SPS va/hodic phan dau lat (hodc phan diu nhém phién).
Fig.7 thé hién vi du vé cAu truc phan cép cta dit liéu APS.

Tham khéo dén Fig.7, chudi video dugc tao mi (CVS) cé thé gdm SPS, mot hoac
nhiéu PPS, va mot hodc nhiéu anh duoc tao ma theo sau. MJdi anh dugce tao ma co thé
duoc phan chia thanh cac ving hinh chit nhat. Cac ving hinh chit nhat c6 thé dugc goi
la cac phién. Mot hoac nhiéu phién 6 thé duoc téng hop dé tao thanh nhém phién hoic
lat. Trong truong hop nay, phan d4u nhom phién c6 thé dugc lién két véi PPS, va PPS

¢6 thé dugc lién két v6i SPS. Theo phwong phap sin c6, dit lidu APS (thong s6 ALF)
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dugc gdm trong phan dAu nhom phién. Xem ring mot video gbm co nhiéu anh va mot
anh gdm nhidu phién, thi viéc phét tin hiéu dit liéu APS (thong s6 ALF) thudng xuyén

trong cac don vi cia cdc nhom phién s& lam giam hiéu qua tao ma.

Theo phuong an dugc d& xuét trong sang ché, thong s6 ALF ¢6 thé dwoc gdm trong

APS va duoc phat tin hiéu nhu sau.
Fig.8 thé hién mét vi du khac vé cu triic phan cap cua di liéu APS.

Tham khao dén Fig.8, APS duoc dinh 15, va APS ¢6 thé mang dit liéu APS (cdc
thong sb ALF) can thiét. Bén canh d6, APS c6 thé c6 cac thong sb tu nhan dang va dit
lidu APS. Thong s6 tw nhan dang ciia APS c6 thé gdm ID APS. Nghia 1a, APS c6 thé
gdm thong tin chi ra ID APS bén canh trudng dit liéu APS. Phin dau nhém phién hoidc
phin dAu 1at c6 thé d& cap dén APS nho sir dung thong tin chi s6 APS. Néi céch khac,
phin d4u nhom phién hodc phan dau 14t c6 thé gdm thong tin chi s6 APS, va quy trinh
ALF cho khéi muc tiéu c6 thé duoc thuc hién dua trén dir liéu APS (thong sb ALF) dugc
gdm trong APS ¢6 ID APS dugc chi ra béi théng tin chi so APS. O day, thong tin chi s6

APS ¢6 thé dugc goi 1a thong tin ID APS.

Bén canh do, SPS c6 thé gém cd cho phép viéc st dung ctia ALF. Vi dy, khi CVS
bt dau, thi SPS ¢co6 thé duogc kiém tra, va co ¢ thé dugc kiém tra trong SPS. Vi du, SPS

¢6 thé gbém cu phap ctia bang 1 dudi day. Ch phép cia bang 1 ¢6 thé 1a mot phéan cua

SPS.
[Bang 1]
seq parameter set rbsp( ) { Descriptor
.sps_alf__enabled_ﬂag u(1)
}
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Céc ngir nghia cua cac phan tir ¢t phép duoc gbm trong cti phap cua bang 1 ¢6 thé

duoc trinh bay, vi du, nhu dugce thé hién trong bang sau day.

[Bang 2]

sps_alf_enabled_flag equal to O specifies that the adaptive loop filter is disabled.
sps_alf_enabled_flag equal to 1 specifies that the adaptive loop filter is enabled.

Nghia 13, phan tit ca phap sps_alf enabled flag c6 thé chi ra viéc liéu ALF c6 dugc
cho phép hay khong dua trén vigc gid tri la O hay la 1. Phan t& cG phap
sps_alf enabled flag c6 thé duoc goi 1a co dugce cho phép ALF (vén c6 thé dugc goi 1a
cd dugce cho phép ALF thi nhét) va c6 thé dugc gdm trong SPS. Nghia 13, c& dwgc cho
phép ALF ¢6 thé dugc phat tin hiéu trong SPS (hodc mirc SPS). Khi gia tri cia co dugc
cho phép ALF dugc phat tin hiéu boi SPS 1a 1, ¢6 thé xac dinh dwoc rang ALF vé co
ban 13 duoc cho phép cho cac anh trong CVS tham chiéu dén SPS. Trong lic d6, nhu
dugc mo ta o trén, ALF ¢o thé duoc beftt/tét mot cach riéng 1€ béng cach phat tin hiéu co

duogc cho phép bo sung tai mirc thap hon thSPS.

Vi du, néu cong cu ALF dugc cho phép cho CVS, thi co duoc cho phép ) sung
(vbn co thé duge goi 1a co dugce cho phép ALF thir hai) ¢6 thé duoc phat tin hiéu trong
phan diu nhém phién hogc phan dau l4t. C& duge cho phép ALF thi hai c6 thé dugc
phan tich ct phap/dugc phét tin hiéu, vi du, khi ALF duoc cho phép tai mirc SPS. Néu
gi4 tri ctia c& duge cho phép ALF thir hai la 1, thi dir licu APS c6 thé duge phan tich ct
phép thong qua phan dAu nhom phién hozc phén dau 14t. Vi du, co duge cho phép ALF
thit hai c6 thé chi ro didu kién cho phép ALF cho cac thanh phan do chéi va sac do. Dir

lidu APS c6 thé dugc truy cép thong qua thong tin ID APS.
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[Bang 3]
tile group header () { Descriptor
tile_group_pic_parameter_set_id ue(v)
if( sps_alf enabled flag ) {
tile_group_alf_enabled_flag u(l)
if( tile_group alf enabled_flag )
tile_group_aps_id u(s)
}
[Bang 4]
slice_header () { Descriptor
slice_pic_parameter_sef_id ue(v)
if( sps_alf enabled flag) {
slice_alf_enabled_flag u(l)
if( tile_group alf enabled flag)
slice_aps_id u(s)
}

Céac ngit nghia cua cac phan it ¢t phép dugc gbm trong ct phéap cua bang 3 hodc

bang 4 ¢co thé duoc trinh bay, vi du, nhu dugc thé hién trong cic bang sau day.

[Bang 5]

tile_group_alf_enabled_flag equal to 1 specifies that adaptive loop filter is enabled and may be
applied to Y, Cb, or Cr color component in a tile group. tile_group alf enabled_flag equal to 0
specifies that adaptive loop filter is disabled for all color components in a tile group.

tile_group_aps_id specifies the adaptation_parameter_set_id of the APS that the tile group
refers to. The Temporalld of the APS NAL unit having adaptation _parameter_set_id equal to
tile_group_aps_id shall be less than or equal to the Temporalld of the coded tile group NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more tile groups of the same picture, the multiple APSs with the same value of
adaptation parameter_set_id shall have the same content.
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[Bang 6]

slice_alf_enabled_flag equal to 1 specifies that adaptive loop filter is enabled and may be
applied to Y, Cb, or Cr colour component in a slice. slice alf enabled flag equal to O specifies
that adaptive loop filter is disabled for all colour components in a slice. When not present, the
value of slice alf enabled flag is inferred to be equal to ph_alf enabled flag.

slice_aps_id specifies the adaptation_parameter_set_id of the APS that the slice refers to. The
Temporalld of the APS NAL unit having adaptation parameter_set_id equal to
tile group aps_id shall be less than or equal to the Temporalld of the coded slice NAL unit.

When multiple APSs with the same value of adaptation _parameter_set_id are referred to by two
or more slices of the same picture, the multiple APSs with the same value of
adaptation_parameter_set_id shall have the same content.

Co dugc cho phép ALF thir hai ¢o th8 gbm phin t& ci phép
tile_group alf enabled_flag hodc phan tir ct phap slice_alf_enabled_flag.

APS duoc tham chiéu béi nhom phién twong ung hogc lat twong tmg 6 thé dugc
nhin dang dwa trén thong tin ID APS (tuc la, phan i ¢t phap tile_group_aps_id hodc
phan tir ¢t phép slice_aps_id). APS c6 thé gdm di liéu APS.

Trong luc do, chu trac cia APS gém dir liéu APS co thé dugc mo ta dua trén ca

phap va cc ngit nghia sau day, vi du. Cl phap cua bang 7 co thé 1a mot phan ctia APS.

[Bang 7]
adaptation_parameter_set_rbsp( ) { Descriptor
adaptation_parameter_set_id u(5)
alf data()
aps_extension_flag u(1)

if( aps_extension_flag )
while( more_rbsp_data( ) )
aps_extension_data_flag u(l)

rbsp_trailing_bits( )
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[Bang 8]

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

NOTE — APSs can be shared across pictures and can be different in different tile groups
within a picture.

aps_extension_flag equal to O specifies that no aps extension data flag syntax elements are
present in the APS RBSP syntax structure. aps_extension_flag equal to 1 specifies that there are
aps_extension_data_flag syntax elements present in the APS RBSP syntax structure.

aps_extension_data_flag may have any value. Its presence and value do not affect decoder
conformance to profiles specified in this version of this Specification. Decoders conforming to

this version of this Specification shall ignore all aps_extension data_flag syntax elements.

Nhu dwoc md ta & trén, phan tir ¢t phap adaptation_parameter_set_id co thé chi ra
bo nhan dang ctia APS twong Gng. Nghia la, APS co thé duoc nhan dang dua trén phén
tlr cii phap adaptation_parameter_set_id. Phén tir ci phap adaptation_parameter_set_id
¢6 thé duge goi 1a thong tin ID APS. Ngoai ra, APS c6 thé gom trudng dir liéu APS.
Truong dit lidu APS c6 thé dugc phan tich ¢ phap/duge phét tin higu sau phan tir ¢l

phap adaptation_parameter_set_id.

Ngoai ra, vi dy, co mod rong APS (tuc 1a, phan tir ¢t phép aps_extension_flag) c6
thé duge phan tich ¢t phap/dugc phat tin higu trong APS. Co mo rong APS ¢6 thé chi
ra viéc lidu cac phan tir ci phap co dir liéu mé rong APS (aps_extension_data_flag) c6
mit hay khong. Co mé rong APS ¢ thé duoc st dung, vi du, dé cung cép cac diém m&

rong cho phién ban sau cta tiéu chuan VVC.

Viéc xtr ly/thao tac 16i clia thong tin ALF ¢o6 thé duoc thuc hién trong phan dau l4t
hodc phan dau nhém phién. Truong dit liéu APS duge mo ta & trén c6 thé gdbm thong tin
vé viéc xur Iy cua bd loc ALF. Vi dy, thong tin ma c6 thé duoc trich xuat tir truong dit
liéu APS gém thong tin vé sb luong cic bod loc duge st dung, thong tin chi ra viéc li€u

ALF c6 dugc chi ap dung cho thanh phén do chéi hay khong, thong tin v& thanh phan
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mau séc, thong tin vé cac thong sb Golomb ham mii (EG) va/hodc céc gia tri delta cla

cac hé so loc, v.v.

Trong lac do, truong dit liéu APS ¢6 thé gém, vi du, ¢ phap dit liéu APS nhu sau.

[Bang 9]
alf data{ } { Descriptor
alf chrema idc vy
alf Tuma num_ filfers_sigaalled minusl th{x}
iR alf huma num_filters_signalled minus1 >0} {
for( filtldx = 0; flildx < NumaAlFilters; filtldx++)
alf luma_coeff delta idx] filildx ] th{v)
H
alf luma coeff delta_flag u(l)
i 1alf luma cosff’ dslta flag && alf Iuma mum filters signalled mious1 =0}
alf huma_coeff delta_prediction flag u{l}
alf luma min_eg ovder minusl ue(v}
forf{ i =0, 1 <3 1++)
alf luma eg order increase flagfi] w1}
if{ alf luma coeff delia flagy {
for{ sigFiltlds = 0; sigFiftlds <= 2lf luma_num _filters signalled minusl;
sigFiltlde++ )
alf Fuma_coeff fag| sigFiltldx ] w1}
¥
for{ sigFiltldx = 0; sigFiltldx <= alf luma num_filters_signalled mmusi;
sigFiltld=++ ) {
if{ alf lums, coeff flag] sigFulildx ] ) {
for (j=0;3 <12;5H+ 3 1{
alf hema coeff deita_abs] sigFiltidx J{ ] ] uek({®)
i 2If luma coeff delts absf sigFiltidx J[11)
alf tuma coeff delta siga[ sigFiltTdx If ; ] a1}
}
}
i
if { alf chroma ide>0) {
alf chroma_min_eg order_minusl ue{v)
for(i=001<2; 1)
alf chroma eg order increase flag[i] u(l}
for(j=0.§ <631+ {
alf chrema_coeff abs{;] nekiv)
ifi alf chroma_coeff_abs[;]1>0)
alf chroma_coeff signfj] uf1}
}
j
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Cac ngit nghia cua cac phan ti ca phéap duge gbm trong cti phép cua bang 9 c6 thé

dugec trinh bay, vi du, nhu dugc thé hién trong bang sau day.

[Bang 10]

alf_chroma_idc equal to O specifies that the adaptive loop filter is not applied to Cb and Cr
colour components. alf chroma_idc equal to 1 indicates that the adaptive loop filter is applied to
the Cb colour component. alf chroma idc equal to 2 indicates that the adaptive loop filter is
applied to the Cr colour component. alf_chroma_idc equal to 3 indicates that the adaptive loop
filter is applied to Cb and Cr colour components.

The maximum value maxVal of the truncated unary binarization tu(v) is set equal to 3.

The variable NumAlfFilters specifying the number of different adaptive loop filters is set equal
to 25.

alf luma_num_filters_signalled_minus1 plus 1 specifies the number of adpative loop filter
classes for which luma coefficients can be signalled. The value of

alf luma num filters signalled minusl shall be in the range of 0 to NumAlfFilters — 1,
inclusive.

The maximum value maxVal of the truncated binary binarization tb(v) is set equal to
NumAlfFilters — 1.

alf luma_coeff delta_idx[ filtldx ] specifies the indices of the signalled adaptive loop filter
luma coefficient deltas for the filter class indicated by filtldx ranging from 0 to

NumAlfFilters — 1. When alf luma_coeff delta_idx[ filtldx ] is not present, it is inferred to be
equal to 0.

The maximum value maxVal of the truncated binary binarization tb(v) is set equal to
alf luma num _filters_signalled_minusl.

alf luma_coeff_delta_flag equal to 1 indicates that alf_luma_coeff_delta _prediction_flag is not
signalled. alf luma_coeff delta_flag equal to 0 indicates that
alf luma_coeff delta_prediction_flag may be signalled.

alf luma_coeff_delta_prediction_flag equal to 1 specifies that the signalled luma filter
coefficient deltas are predicted from the deltas of the previous luma coefficients.

alf luma_coeff delta_prediction_flag equal to 0 specifies that the signalled luma filter
coefficient deltas are not predicted from the deltas of the previous luma coefficients. When not
present, alf luma_coeff delta_prediction_flag is inferred to be equal to 0.

alf luma_min_eg_order_minus]1 plus 1 specifies the minimum order of the exp-Golomb code
for luma filter coefficient signalling. The value of alf_luma_min_eg_order_minusl shall be in
the range of 0 to 6, inclusive.
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[Bang 11]

alf Juma_eg_order_increase_flag[ i ] equal to 1 specifies that the minimum order of the exp-
Golomb code for luma filter coefficient signalling is incremented by 1.

alf luma eg order increase_flag[ i] equal to O specifies that the minimum order of the exp-
Golomb code for luma filter coefficient signalling is not incremented by 1.

The order expGoOrderY[ i ] of the exp-Golomb code used to decode the values of
alf luma coeff delta_abs| sigFiltldx ][ j ] is derived as follows:

expGoOrderY[i] = alf luma min_eg order minusl + 1+ alf luma_eg order_increase_flag[ i ]
(7-51)

alf luma_coeff_flag[ sigFiltldx ] equal 1 specifies that the coefficients of the luma filter
indicated by sigFiltldx are signalled. alf luma coeff flag[ sigFiltldx ] equal to 0 specifies that
all filter coefficients of the luma filter indicated by sigFiltldx arc set equal to 0. When not present,

alf luma_coeff flag[ sigFiltldx ] is set equal to 1.

alf luma_coeff_delta_abs[ sigFiltIdx ][ j ] specifies the absolute value of the j-th coefficient
delta of the signalled luma filter indicated by sigFiltldx. When
alf luma coeff delta_abs] sigFiltldx ][ j ] is not present, it is inferred to be equal 0.

The order k of the exp-Golomb binarization uek(v) is derived as follows:
golombOrderldxY[]=1{0,0, 1,0, 0,1,2,1,0,0,1,2} (7-52)

k = expGoOrderY[ golombOrderldxY[j]]  (7-53)
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[Bang 12]

alf Tuma_coeff_delta_sign[ sigFiltldx ][ j ] specifies the sign of the j-th luma coefficient of the
filter indicated by sigFiltldx as follows:

— Ifalf luma coeff delta sign[ sigFiltldx ][ j ] is equal to 0, the corresponding luma filter
coefficient has a positive value.

— Otherwise (alf luma_coeff delta_sign[ sigFiltldx ][ j ] is equal to 1), the corresponding lumal
filter coefficient has a negative value.

When alf luma_coeff delta sign[ sigFiltldx ][ j ] is not present, it is inferred to be equal to 0.

The variable filterCoefficients[ sigFiltldx ][ j ] with
sigFiltIdx = 0..alf luma_num_filters_signalled_minusl, j = 0..11 is initialized as follows:

filterCoefficients[ sigFiltldx ][ j ] = alf luma_coeff delta_abs[ sigFiltldx ]J[j] *
(1—2*alf luma coeff delta_sign[ sigFiltidx ][ j ] ) (7-54)

When alf luma_coeff delta_prediction_flag is equal 1, filterCoefficients| sigFiltldx ][ j ] with
sigFiltldx = 1..alf luma num_filters_signalled_minusl and j =0..11 are modified as follows:

filterCoefficients[ sigFiltldx ][ j ] += filterCoefficients[ sigFiltldx — 1 ][j1  (7-55)

The luma filter coefficients AlfCoeffr with elements AlfCoeffi[ filtldx ][ j ], with
filtldx = 0..NumAlfFilters — 1 and j = 0..11 are derived as follows

AlfCoeffy [ filtldx ][ j ] = filterCoefficients[ alf luma_coeff delta idx[ filtldx ] ][] ] (7-56)

The last filter coefficients AlfCoeffi [ filtldx ][ 12 ] for filtldx = 0. NumAlfFilters — 1 are derived
as follows:

AlfCoeffy[ filtldx ][ 12 ] = 128 — Zx ( AlfCoeffi[ filtldx ][k ] << 1), with k=0..11

It is a requirement of bitstream conformance that the values of AlfCoeffi[ filtldx ][ j ] with
filtldx = 0. NumAlfFilters — 1, j = 0..11 shall be in the range of —27 to 27 — 1, inclusive and that
the values of AlfCoeffi[ filtldx ][ 12 ] shall be in the range of 0 to 28 — 1, inclusive.

alf chroma_min_eg_order_minusl1 plus 1 specifies the minimum order of the exp-Golomb
code for chroma filter coefficient signalling. The value of alf chroma min_eg order_minusl
shall be in the range of 0 to 6, inclusive.
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[Bang 13]

alf_chroma_eg_order_increase_flag[ i | equal to 1 specifies that the minimum order of the
exp-Golomb code for chroma filter coefficient signalling is incremented by 1.

alf chroma_eg order_increase_flag[ i ] equal to O specifies that the minimum order of the exp-
Golomb code for chroma filter coefficient signalling is not incremented by 1

The order expGoOrderC][ i ] of the exp-Golomb code used to decode the values of
alf chroma coeff abs[j ] is derived as follows:

expGoOrderC[ i ] = alf_chroma min_eg order minusl + I+ alf chroma eg order increase fla
gli]

alf chroma_coeff_abs[ j ] specifies the absolute value of the j-th chroma filter coefficient.
When alf chroma_coeff abs[ j ] is not present, it is inferred to be equal 0. It is a requirement of
bitstream conformance that the values of alf chroma_coeff abs[ j ] shall be in the range of 0 to
27 — 1, inclusive.

The order k of the exp-Golomb binarization uek(v) is derived as follows:
golombOrderIldxC[ ]={0,0,1,0,0, 1} (7-59)

k = expGoOrderC[ golombOrderIdxC[ j ] ] (7-60)

alf_chroma_coeff_sign[ j ] specifies the sign of the j-th chroma filter coefficient as follows:

— If alf chroma coeff sign[j] is equal to 0, the corresponding chroma filter coefficient has a
positive value.

_ Otherwise (alf chroma coeff sign[j] is equal to 1), the corresponding chroma filter
coefficient has a negative value.

When alf chroma_coeff sign[ j ] is not present, it is inferred to be equal to 0.

The chroma filter coefficients AlfCoeffc with elements cc[ j ], with j = 0..5 are derived as
follows:

AlfCoeffc[ j ] = alf chroma coeff abs[j]*(1—-2%* alf chroma coeff sign[j]) (7-61)
The last filter coefficient for j = 6 is derived as follows:
AlfCoeffc[ 6 1= 128 — 2 ( AlfCoeffc[ k] << 1), withk=10.5 (7-62)

It is a requirement of bitstream conformance that the values of AlfCoeffc[ ] ] with j = 0..5 shall
be in the range of =27 — 1 to 27 — 1, inclusive and that the values of AlfCoeffc[ 6 ] shall be in the
range of 0 to 28 — 1, inclusive.

Vi du, viéc phén tich ct phap ciia dit liéu APS thong qua phin diu nhém phién

hodc phan dau 14t c6 thé bit diu bing cach phan tich ct phap/phét tin higu trudce tién
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phéan tir ¢t phép alf chroma_idc. Phéan tir ¢ phép alf chroma_idc ¢ thé co cac gia tri
c6 pham vi tir 0 dén 3. Cac gia tri c6 thé chi ra viéc liéu quy trinh loc dua trén ALF c6
duoc chi ap dung cho thanh phan dd chéi hay 1a cho t6 hop ctia cac thanh phan d6 choi
va shc do. Lic do kha dung (c4c thong sé cho phép) cho mdi thanh phan duoc xé4c dinh,
thi thong tin vé sb lwong céc bd loc (thanh phén) d6 choi c6 thé dugc phan tich ci phap.
Vi du, s luong tdi da cua cac bo loc ma co thé dugc st dung sé ¢6 thé duogc thiét lap 1a
25. Néu s6 luong cac bo loc do choi dugce phat tin higu it nhét 12 mot, dbi voi mdi bo loc
trong pham vi tr 0 dén sb luogng tdi da cia cac bo loc (tirc 13, 25, vdn ¢6 thé theo cach
thay thé duge biét dén dudi dang 16p (class)), thong tin chi sb cho b6 loc c6 thé duoc
phén tich ci phap/dwoc phét tin hidu. Diéu nay c6 thé ngu ¥ ring moi 16p (tic 1a, tir 0
dén sb lugng tdi da cta cac bd loc) duge két hop véi chi s6 bd loc. Khi bd loc can dugc
st dung cho mdi 16p duoc gén nhan dva trén chi sb bd loc, thi co (tc 13,
alf luma coeff delta_flag) co thé duoc phan tich ci phap/dugc phat tin higu. Co ¢6 thé
dugc st dung dé dién giai viéc liéu thong tin co  (toc 1a,
alf luma_coeff delta_prediction_{flag) lién quan dén viéc du doan cua gia tri delta hé

s6 loc d6 choi ALF c6 ton tai trong phan dau 14t hodc phan ddu nhém phién hay khong.

Néu s lugng cic bd loc do chéi duge phat tin higu béi phan tir ca phap
alf luma num filters_signalled_minusl 16n hon 0 va gid tri cla phan tir ci phap
alf luma_coeff delta_flag 1la 0, thi c6 mnghia Ia phdn t& cu phdp
alf luma coeff delta prediction_flag c6 mat trong phan dau l4t hoic phéan dau nhom
phién va tinh trang cia n6 dugc danh gia. Néu trang thai cta phan t&r ci phap
alf luma coeff delta prediction_flag chira 1, thi didu nay c6 thé c6 nghia 1a céc hé s6
loc 30 chéi dugce du doan tir cac hé sb (b0 loc) do choi trude do. Néu tinh trang ctia phﬁn

ttr ¢t phap alf luma coeff delta_prediction_flag chi ra 0, thi didu nay c6 thé c6 nghia
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1a cac hé sb loc @6 choéi khong duoc du doan tir cac delta cia cac hé sd (loc) do choi

trude do.

Khi cac hé sb loc delta (tc 13, alf luma coeff delta_abs) dugc tao ma dua trén
m3 Golomb ham mii, thi thir tur k (order-k) cia ma Golomb ham mil (EG) c6 thé can
duge x4c dinh @& giai ma cac hé s6 loc delta @0 choi (tuc 14, alf luma_coeff delta_abs).
Thong tin nay co thé cAn thiét dé giai ma cac hé s6 loc. Thir tu ctia ma3 Golomb ham mii
¢6 thé duoc trinh bay duéi dang EG(k). D& x4c dinh EG(K), thi phan tir ci phap
alf luma min_eg order minusl co thé duoc phan tich ¢ phap/dugc phat tin higu. Phan
tir ci phap alf luma min_eg order_minusl c6 thé 14 phan tir ci phap dugc tao ma
entrdpi. Phan tir ct phap alf luma_min_eg order minusl c6 thé chi ra thir ty nho nhét
ctia EG dugc sir dung dé giai ma céc hé s6 loc delta do chéi. Vi du, gid tri cta phan tir
cti phép alf luma min_eg_order_minusl c6 thé nim trong pham vi tir 0 dén 6. Sau khi
phén tir ¢ phap alf luma min_eg_order_minusl duoc phan tich ct phap/duoc phat tin
hiéu, thi phan tir c phap alf luma_eg_order_increase flag co thé duoc phan tich ct
phap/dugc  phat tin  hiéu. Néu gia tri cula phan t¢ ca phap
alf luma eg order increase_flag 1a 1, thi diéu nay chi ra rang thir tu cia EG duge chi
ra boi phan tir ¢t phép alf luma_min_eg_order minus] tang 1én 1. Néu gia tri cla phén
ttr ¢t phap alf luma_eg_order_increase_flag la 0, thi diéu nay chi ra rang thir tu cia EG
duogc chi ra boi phan tir cti phap alf luma min_eg_order_minusl khong tang. Tha tu
ctia EG ¢6 thé duge bidu dién boi chi sb cia EG. Thir tw EG (hodc chi s6 EG) (lién quan
dén thanh phan do chéi) dua trén phén tr ¢t phép alf luma min_eg_order_minusl va

phén tir cti phép alf luma_eg_order_increase flag c6 thé dugc x4c dinh, vi dy, nhu sau.
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[Bang 14]

1. The maximum golomb index is pre-defined according to the filter type. That is for a 5x5
filter the maximum golomb index is 2, and for a 7x7 the maximum golomb index is 3.
2. An initial constant, Kmin is set to be alf luma_min_eg_order_minusl + 1
3. For each index, i in the range of {0 to maximum golomb index}, an intermediate array,
i.e., KminTab[i] is computed, consisting of the sum of
KminTab[i] = Kmin + alf luma_eg_order_increase_flag]i]
4. Kmin is refreshed at the end of each iteration to be
Kmin = KminTab[i]

Dua trén quy trinh xac dinh, thi expGoOrderY co thé duogc dan xuat 1a
expGoOrderY=KminTab. Thong qua d6, mang gdm cac thtr tu EG ¢6 thé duoc dan xuat,
vén ¢6 thé duoc st dung béi thiét bi giai ma. expGoOrderY c6 thé chi ra thur tu EG

(hoic chi s6 EG).

C6 thé ¢6 chi s6 thit tw Golomb duogc dinh 1 trude (tac 1a, GolombOrderldxY).
Thit tw Golomb duoc dinh 16 trude ¢6 thé duge sir dung dé xac dinh thr ty Golomb cudi

cung d€ tao ma cac he so.

Vi du, tht ty Golomb dugc dinh 10 trudce ¢ thé duoc tao cAu hinh 13, vi dy, phuong

trinh sau day.
[Phuong trinh 1]
golombOrderldxY[]=1{0,0,1,0, 1,2, 1, 0,0,1,2}
(3 day, thir tu k = expGoOrderY[GolombOrderldxY[j]], va j c6 thé biéu dién h¢ s6

loc dugc phat tin hidu th j. Vi du, néu j=2, nghia 13, hé sb loc thir ba,

GolomborderldxY[2] = 1, va vi thé k = expGoOrderY[1].

Trong truong hop nay, vi du, néu gid tri cla phan t&r ci phéap
alf luma coeff delta flag biéu didn ding, nghia 13, 1, thi phdn ti c phap

alf luma_coeff flag co thé dugc phat tin hiéu cho moi bd loc ma duge phat tin hitu.
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Phéan tir ca phép alf luma coeff flag chi ra viéc liéu hé s6 loc @0 choi c6 dugce phat tin

hiéu (mot cach rd rang) hay khong.

Khi thir tw EG va tcac trang thai ciia cac cd ¢ lién quan dugc dé cap o trén (tuc 1a,
alf luma_coeff delta_flag, alf luma_coeff flag, v.v.) dugc xac dinh, thi thong tin
chénh 1&ch va théng tin ddu ctia cac hé s6 loc dd choi c6 thé duge phan tich cu phap/dugc
phét tin hiéu (tuc 1a, alf luma coeff flag 1a ding), néu duge chi ra). Gia tri thong tin
tuyét ddi delta (phan tir cti phap alf luma_coeff delata_abs) cho mdi hé sb loc trong s6
12 hé 6 loc ¢6 thé duoc phan tich ¢t phap/dugc phat tin higu. Bén canh d6, néu phan
t ¢ phap alf luma_coeff delta abs c6 gia tri, thi thong tin déu (phan tir c phap
alf luma coeff delta_sign) co thé dugc phan tich ¢t phap/dugc phét tin hiéu. Thong tin
gdm thong tin chénh 1&ch va thong tin dAu cua cac hé sb loc do choi co thé duoc goi 1a

thong tin vé cac hé so loc do choi.

Cac delta ctia cac hé s6 loc c6 thé duge xac dinh cing véi dau va duge luu trix.
Trong truong hop nay, cac delta cua cac hé so loc ¢6 dau c6 the duoc luu trit trong dang
mang, von c6 thé duge trinh bay 1a filterCoefficients. Cac delta cua cac hé so loc co6 thé
dugc goi 1a cac hé so do choi delta, va céc delta ctia cac hé so loc ¢6 dau c6 thé dugce
goi 1a cac hé so do choi delta co dau.

Dé x4c dinh cac hé s loc cudi cung tir cac hé s6 d6 chdi delta c6 dau, thi cac hé
s0 loc (d0 chdi) co thé duge cap nhat nhu sau.

[Phuong trinh 2]

filterCoefficients[sigFiltldx][j] += filterCoefficients[sigFiltldx](j]

o) day, j co thé chi ra chi s6 hé sb loc, va sigFiltldx co thé chi ra chi s bd loc dugc

phat tin hiéu. j={0,...,11} va sigFiltldx = {0,..., alf luma filters_signaled minusl}.
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Cac hé s c6 thé duoc sao chép vao trong AlfCoeffL[filtIdx][j] cudi cing. Trong

treomg hop nay, filtidxk =0, ..., 24 vaj=0, ..., 11

Céac hé sb dd chéi delta co dAu cho chi sb bo loc da cho co thé duogc sir dung dé
xéc dinh 12 hé s6 loc thir nhét. Vi du, hé s6 loc thir mudi ba ciia bo loc 7x7 ¢6 thé dugc
x4c dinh dua trén phuong trinh sau day. Hé s6 loc thtr mudi ba co thé chi ra hé sb loc cit

trung tAm dugc mo ta & trén.
[Phuong trinh 3]

AlfCoeffy [filtldx][12] = 128 - ¥ Alf Coef f,[filtldx][k] « 1

O day, chi sb hé s6 loc 12 ¢o thé chi ra hé sb loc thtr muoi ba. Pé tham khao, vi

chi 6 hé sb loc bit dau tir 0, nén gia tri 12 c6 thé chi ra hé so loc thir muoi ba.

Vi du, dé dam bao su tuong hop luéng bit, thi pham vi cta céac gia tri ciia cac hé
s6 loc cubi cing AlfCoeffL[filtldx][k] 12 0, ..., 11 c6 thé c6 pham vi tir -27 dén 27-1, va

¢6 thé c6 pham vi tir 0 dén 28-1 khi k 1a 12. O day, k c6 thé dugc thay thé bang j.

Khi viéc xir 1y trén thanh ph?m do choéi duoc thuc hién, thi viée xit ly trén thanh
phén s&c d6 c6 thé duoc thuc hién dva trén phén tur ¢ phap alf chroma_idc. Néu gia tri
ctia phin tir ci phép alf chroma_idc 16n hon 0, thi théng tin thir tw EG t6i thiéu cho
thanh phan sdc do (tic 1a, phén tir ¢ phép alf chroma_min_eg_order minusl) c6 thé
duoc phén tich ¢t phap/dugc phat tin hiéu. Theo phuong 4n duge mé ta ¢ trén cua sang
ché, hinh dang bd loc kim cuong 5x5 ¢6 thé dugc st dung cho thanh phéan sdc do. Trong
truong hop nay, chi s6 Golomb tdi da c6 thé 1a 2. Trong truong hop nay, thtr tuw EG (hodc

chi s EG) cho thanh phén sic d¢ ¢6 thé dugc xac dinh, vi dy, nhu sau.
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[Bang 15]

1. An initial constant, Kmin is set to be alf_chroma_min_eg_order_minusl + 1
2. For each index, i in the range of {0 to maximum golomb index}, an intermediate array,
i.e., KminTab[i] is computed, consisting of the sum of
KminTabl[i] = Kmin + alf_chroma_eg_order_increase_flag[i]
3. Kmin is refreshed at the end of each iteration to be
Kmin = KminTab[i]

Dua trén quy trinh xac dinh, thi expGoOrderC c6 thé dwoc din xuat 1a
expGoOrderC=KminTab. Thong qua d6, mang gém cacthr tu EG c6 thé dugc dan Xut,
von ¢c6 thé duge str dung béi thiét bi giai ma. expGoOrderC c6 thé chi ra thr tw EG (hoic
chi s6 EG) cho thanh phan sic d9.

C6 thé ¢c6 chi sb thir tu Golomb dugc dinh 18 trude (GolombOrderldxC). Thir tu
Golomb dugc dinh 16 trudc Golomb co thé duoc sir dung dé x4c dinh thtr tw Golomb
cudi cung dé tao ma cac hé $6.

Vi du, thit tu Golomb dugc dinh r0 trudce co thé duoc tao cAu hinh 13, vi du, phuong

trinh sau day.
[Phuong trinh 4]
golombOrderldxC[ ]={0,0,1,0,0, 1 }

(3 day, thtt tu k = expGoOrderC[GolombOrderIdxCIj]], va j c6 thé bicu dién hé s6
loc duge phat tin hiéu thir j. Vi du, néu j=2, thi n6 chi ra h¢ s6 loc thir ba,
GolomborderldxY[2] = 1, va vi thé k = expGoOrderC[1].

Dua trén diéu nay, gia tri thong tin tuyét d6i va thong tin déu clia céc hé s6 loc sdc
d6 c6 thé duoc phan tich ct phap/duoc phat tin hi¢u. Thong tin gbm gi4 tri thong tin
tuyét d6i va thong tin déu ctia cac hé sb loc sic do c6 thé duoc goi 1a thong tin vé cac hé

sb loc séc d6. Vi dy, hinh dang b loc kim cuong 5x5 c6 thé duoc ap dung cho thanh
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phan sic d6, va trong truong hgp nay, thong tin delta tuyét dbi (phan tir ca phép
alf chroma coeff abs) cho mdi hé s6 loc trong s6 sau hé s6 loc (thanh phan sic d0) c6
thé dugc phén tich ct phap/dugc phét tin higu. Bén canh do, néu gia tri cua phén tor ca
phap alf chroma coeff abs 16n hon 0, thi théng tin d4u (phan t& ci phép
alf chroma coeff sign) co thé dugc phan tich ¢ phap/dugc phét tin hi¢u. Vi dy, sdu hé
s6 loc sic dd co thé dugc dan xuét dua trén thong tin vé cac hé sb loc sic do. Trong
truomng hop nay, hé sé loc sic do thir bay c6 thé duge xac dinh dya trén phuong trinh sau

day, vi du. He s6 loc thir bay c6 thé biéu dién hé s6 loc cit trung tam dwoc mo ta & trén.
[Phuong trinh 5]
AlfCoeffc [6] = 128 - ¥, Alf Coef fo[filtldx][k] « 1

(3 day, chi s6 hé sé loc 6 c6 thé chi ra hé s6 loc thir bay. Dé tham khao, vi chi 6

hé s loc bit dau tir 0, nén gid tri 12 6 c6 thé chi ra hé s6 loc thir bay.

Vi du, dé dam bao su twong hop luéng bit, thi pham vi cta céc gia tri cua cac hé
s6 loc cubi cling AlfCoeffC[filtldx][k] c6 thé tir -27 dén 27-1 khi k 14 0, ..., 5, va pham
Vi cia céc gid tri ciia cac hé s loc cubi cing AlfCoeffC[filtldx][k] c6 thé tir -28 dén 28-

1 khi k 12 6. O day, k ¢6 thé dugc thay thé bang j.

Khi cac hé s6 loc (d6 chéi/sic dd) dugc dan xudt, thi viée loc dua trén ALF c6 thé
duoc thue hién dyua trén cac hé s6 loc hoidc bd loc gém cac hé s6 loc. Thong qua do, cac
mau dugc tai tao ma duoc stra ddi c6 thé dugce dan xuat, nhu dugc mo ta & trén. Bén
canh do, nhiéu b6 loc ¢ thé duoc dan xudt, va cac hé sb loc cia mot bo loc trong sb
nhiéu bd loc ¢6 thé duoc stir dung cho quy trinh ALF. Vi dy, mot b loc trong sb nhiéu
b loc ¢6 thé duoc chi ra dua trén thong tin lva chon b loc duge phat tin hiéu. Hodac, vi

du, mot bd loc trong s6 nhiéu bé loc co thé duoc lya chon dua trén tinh hoat dong va/hodc
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tinh dinh huéng cta khoi hién tai hoac khoi muc tiéu ALF, va cac hé so loc cta bo loc

duoc lwa chon c6 thé duge sir dung cho quy trinh ALF.

Trong lac do, dé tang hidu qua tao ma, thi viéc anh xa do chdi véi viée dinh c& séc
d6 (LMCS) c6 thé duoc 4p dung nhur duge mé ta & trén. LMCS c6 thé dugc goi 1a bd
tao lai hinh dang vong (tao lai hinh dang). Pé tang hiéu qua tao ma, thi viéc diéu khién
va/hodc phat tin hiéu LMCS ciia thong tin lién quan dén LMCS c6 thé dugc thuc hién

mdt cach phan cép.

Fig.9 minh hoa theo cach lam vi du cAu trac phan cdp cia CVS theo phuong an
cta sang ché. Chudi video dugc tao ma (CVS) c6 thé gbm tap hop thong s6 chudi (SPS),
tap hop thong s6 anh (PPS), phin dau nhom phién, dit liéu phién, va/hoic CTU (cac
CTU). § day, phan ddu nhém phién va dit liéu phién co thé duge goi 1 phin dau lat va

dir liéu 1at, mot cach twong Uing.

SPS ¢6 thé gdm cac cd nguyén ban dé cho phép céc cong cu can duogc st dung
trong CVS. Bén canh do, SPS co thé dugc dé cap dén bai PPS gdm thong tin vé cac
thong s& ma thay dbi d6i véi mdi anh. Mdi anh trong s6 cac anh dwoc tao mé ¢6 the gom
mot hoac nhiéu phién mién hinh chit nhat dugc tao ma. Cac phién c6 thé dugc nhom lai
thanh céc viéc quét manh tao thanh cdc nhoém phién. M&i nhém phién dwgc dong goi
v6i thong tin phan dau s& dugc goi 1a phén diu nhom phién. Mbi phién gom c6 CTU
bao gbém dit liu duge tao ma. 0 day dit lidu c6 thé gdm cac gid tri mau gbc, mau du
doan cac gia tri, va cac thanh phén do choi va séc do cta no (céc gia tri mau du doan do

chéi va cac gia tri mau du doan sac do).

Fig.10 minh hoa cu tric LMCS lam vi du theo phuong an cua sang ché. Ciu tric
LMCS 1000 trén Fig.10 gdm phén 4nh xa trong vong 1010 ctia c4c thanh phan do choi

dua trén cac mo hinh tuyén tinh timg doan (Piecewise Linear, PWL) thich tmg va phéan

59



53980 60/143

dinh ¢& phin du séc d6 phu thudc vao do choi 1020 cho cac thanh phén séc d. Cac khoi
khtr lvong tir hoa va bién dbi nguoc 1011, tai tao 1012, va du doan trong anh 1013 cua
phén anh xa trong vong 1010 biéu dién cac quy trinh dugc 4p dung trong mién duoc anh
xa (duoc tao lai hinh dang). Cac khdi cac bo loc vong 1015, bu chuyén dong hodc du
do4n lién anh 1017 cta phan 4nh xa trong vong 1010, va cac khbi tai tao 1022, du doan
trong anh 1023, bu chuyén dong hozc du doan lién anh 1024, cac bd loc vong 1025 cua
phan dinh c& phan du sdc dd 1020 biéu dién cac quy trinh duge ap dung trong mién gdc

(khong dugc anh xa, khdng dugc tao lai hinh dang).

Nhu dugc minh hoa trén Fig.10, khi LMCS dugc cho phép, thi it nhét mot quy
trinh trong s& quy trinh 4nh xa (tao lai hinh dang) nguoc 1014, quy trinh anh xa (tao lai
hinh dang) chuyén tiép 1018, va quy trinh dinh ¢& sic do 1021 ¢6 thé dugc ap dung. Vi
du, quy trinh 4nh xa ngugc co thé duoc ap dung cho mau do choéi (duoc tai tao) (hoac
cdc mAu do chéi hodc mang mau do choi) trong anh dugc tai tao. Quy trinh anh xa ngugc
¢6 thé duge thuc hién dua trén chi sb (nguoc) ham timg doan cua mau do chéi. Chi sb
(ngugc) ham tung doan co thé nhan dang doan ma mau d6 choéi thude vé. Diu ra cia
quy trinh anh xa nguoc la mau d6 choi (dugc tai tao) dugce sira ddi (hodc cac miu dd
chéi dugc sira ddi hodc mang mau dé choi dugc stra d6i). LMCS ¢6 thé dugce cho phép

hoic bi vo hiéu héa tai mirc cia nhém phién (hodc 1at), anh hodc cao hon.

Quy trinh anh xa chuyén tiép va/hodc quy trinh dinh ¢ sdc d6 c6 thé duoc ap dung
dé tao ra anh duoc tai tao. Anh c6 thé bao g@)m cac mau d6 chdi va cac mAu sic d6. Anh
duoc tai tao vai cac mau dd choi co thé duoc goi 1a anh d6 choi dugce tai tao, va anh
duoc tai tao voi cadc mau sdc d6 co thé duoc goi la dnh sdc do duge tai tao. TH hop cia
anh d6 chéi duoc tai tao va anh sic do dugc tai tao c6 thé duoc goi 1a anh duoc tai tao.

Anh d6 chéi duoc tai tao ¢ thé dugc tao ra dua trén quy trinh 4nh xa chuyén tiép. Vi
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du, néu viéc du doan lién anh duoc p dung cho khéi hién tai, thi viéc 4nh xa chuyén
tiép duoc ap dung cho mau du doan do choi duoc dAn xuit dua trén mau do choi (duge
tai tao) trong anh tham chiéu. B&i vi mau do chéi (duoc tai tao) trong anh tham chiéu
duoc tao ra dua trén quy trinh anh xa nguoc, nén viéc anh xa chuyén tiép c6 thé duoc
ap dung cho mau du doan do choi, vi thé mau du doan do choi dugce anh xa (duge tao
lai hinh dang) c6 thé duogc dan xuét. Quy trinh 4nh xa chuyén tiép c6 thé dugc thuc hién
dwa trén chi s6 ham ting doan cua mau dyu doan do choi. Chi s6 ham timg doan c6 thé
duoc dan xuét dua trén gia tri cla mau du doan do chdi hodc gia tri cua mau do chéi
trong anh tham chiéu dugc st dung cho viéc dy doan lién anh. N éu viéc du doén trong
anh (hodc sao chép khéi trong anh (IBC)) dugc ap dung cho khéi hién tai, thi viéc 4nh
xa chuyén tiép 12 khong cAn thiét béi vi quy trinh 4nh xa nguoc chua dugc ap dung cho
cac mau duoc tai tao trong anh hién tai. Mau do choéi (dugc tai tao) trong anh do choi
duoc tai tao dugc tao ra dua trén mau du doan do chdi duge anh xa va mau du do chdi

twong Gng.

Anh sic do dugc tai tao c6 thé dugc tao ra dua trén quy trinh dinh c& sdc do. Vi
du, mau sic do (dugc tai tao) trong anh sic d6 duoc tai tao c6 thé duoc dan xuat dua
trén mau sic d6 du doan va mau du sic d6 (cres) trong khéi hién tai. Mau phﬁn du séc
d0 (cres) duoc din xuét dua trén mau du sic do (duoc dinh ¢&) (Cresscale) va he sb dinh c&
phﬁn du séc dd (cScalelnv c6 thé dugc goi la varScale) cho khoi hién tai. Hé sb dinh c&
phén du séc do co thé dugce tinh todn dya trén cac gia tri mau du doan do choéi dugce tao
lai hinh dang cho khéi hién tai. Vi du, hé s6 dinh c& ¢6 thé dugc tinh todn dya trén gid
tri d0 choi trung binh ave(Y'pred) clia cdc gid tri mau du doan do chéi dugc tao lai hinh
dang Y'pred. Dé tham khao, trén Fig.10, mau du sic do (duoc dinh ¢&) dugc din xuét dua

trén viéc bién d6i ngugc/viée khir lugng tir hoa c6 the dugce goi la Cresscale, va mau du sac
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do duoc din xuét b%mg cach thuc hién quy trinh dinh c& (nguoc) cho mau du sic do

(dugc dinh ¢0) co thé dugc 201 12 Cres.

Fig.11 minh hoa chu tric LMCS theo mdt phuong an khac cia sang ché. Fig.11
duoc mo ta véi sy tham khao dén Fig.10. o) day, su chénh léch giita cAu trac LMCS trén
Fig.11 v cAu triic LMCS 1000 trén Fig.10 dugc mo ta chii yéu. Phn anh xa trong vong
va phan dinh c& phin du sic do phu thudc vao do chéi trén Fig.11 cb thé hoat dong
gidng véi (theo cach twong tu v6i) phan 4nh xa trong vong 1010 va phan dinh c& phan

du sic d6 phu thudc vao do chéi 1020 trén Fig.10.

Tham khéo dén Fig.11, hé s6 dinh c& phan du sfc d6 ¢6 thé dugc dan xuat dua trén
cac mau do chéi duoc tai tao. Trong trudng hop nay, gia tri do choi trung binh (avgYT)
¢6 thé duge thu nhan (duoc dan xuét) dua trén cac mau duoc tai tao do choi 1an cén &
phia ngoai khéi duoc tai tao, khong phai 12 cac mau duoc tai tao dd chéi bén trong cua
khéi duoc thi tao, va hé sé dinh c& phan du sic dd duge dan xuat dva trén gia tri do choi
trung binh (avgYr). O day, cac mau dugc tai tao do choi lan can c6 thé 1 cac mau duoc
tai tao d0 choi lan cén cua khdi hién tai, hodc ¢6 thé 13 cac mau duoc tai tao dd chdi lan
can ctia céc don vi dit lidu dudmg éng 4o (Virtual Pipeline Data Unit, VPDU) gom khéi
hién tai. Vi du, khi viéc du doan trong anh dugc ap dung cho khébi muc tiéu, thi cac mau
duoc tai tao co thé duoc dan xudt dua trén cidc mau du doan vén dugc dan xuét dya trén
viéc du doan trong anh. Trong vi du khéc, khi vi¢c duy doan lién anh duoc ap dung cho
khdi muc tiéu, thi viéc 4nh xa chuyén tiép duoc ap dung cho cac mau du doan von dugc
dAn xuét dua trén viéc du doan lién anh, va céac mau duoc tai tao s& dugc tao ra (duoc
dan xuét) dua trén cac mau du doan do choéi dugc tao lai hinh dang (hodc duoc anh xa

chuyén tiép).
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Thong tin video/hinh anh dugc phat tin hi¢u thong qua ludng bit co thé gébm cac
thong s& LMCS (théng tin vé LMCS). Céc thong s6 LMCS c6 thé dugc tao cau hinh la
ct phap muc cao (HLS, gbm ci phép phén dau 14t) hodc tuong tu. Phan mb ta chi tiét
va cAu hinh cta cac théng s6 LMCS sé& duge mo ta sau. Nhu duge mo ta & trén, cac bang
¢t phap duoc mo ta trong sang ché (va cac phuong 4n sau déy) co thé duoc tao ciu
hinh/dwgc ma hoa tai diu bd ma hoa va dugc phét tin hidu dén dau b giai ma thong qua
ludng bit. B giai ma c6 thé phén tich cu phap/giai ma thong tin vé LMCS (trong dang
cac phan tir cti phap) trong cac bang ci phap. Mot hodc nhiéu phuong 4n can duge mo

ta dudi day co thé dugc t6 hop. B ma hoa ¢ the ma hoa anh hién tai dya trén thong tin

>/

vé LMCS va bo giai ma c6 thé giai ma anh hién tai dya trén thong tin vé LMCS.

Viéc 4nh xa trong vong ciia cac thanh phan d6 chéi ¢6 thé diéu chinh pham vi linh
dong ciia tin hidu dau ra bang cach phan phéi lai c4c tir ma doc theo pham vi linh dong
dé cai thién hiéu qua nén. D61 véi viée anh xa do choéi, thi ham 4nh xa chuyén tiép (tao
lai hinh dang) (FwdMap) va ham 4nh xa (tao lai hinh dang) ngugc (InvMap) tuong tng
v6i ham anh xa chuyén tiép (FwdMap) c6 thé duoc sir dung. Ham FwdMap c6 thé duoc
phat tin hiéu nho st dung cdc mo6 hinh tuyén tinh tirng doan, vi du, mé hinh tuyén tinh
ting doan co thé c6 16 doan hodc ngan. Cac doan c6 thé ¢6 chiéu dai bang nhau. Trong
mot vi du, ham InvMap khong can dugc phat tin hiéu va thay vao do thi dugc dAn xuit
tir hAm FwdMap. Nghia la, anh xa nguoc ¢ thé 1a ham ciia 4nh xa chuyén tiép. Vi du,
ham anh xa ngugc co thé duoc xay dung vé mit toan hoc 1a ham dbi xung cda anh xa

chuyén tiép nhu dwgc phan xa boi dudng y=x.

Viéc tao lai hinh dang (d6 chdi) trong vong c6 thé duogc sir dung dé anh xa (cac
mau) cac gia tri do choi dau vao thanh cac gia tri duoc sta lai trong mién duoc tao lai

hinh dang. Cac gia tri dugc tao lai hinh dang co thé dugc tao ma va sau d6 dugce anh xa
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tré lai vao mién géc (chua dugc anh xa, chua dugc tao lai hinh dang) sau khi tai tao. bé
bu cho su twong tic gitra tin hiéu do choi va tin hi¢u sic do, thi viéc dinh c& phén du sic
d6 c6 thé duoc 4p dung. Viéc tao lai hinh dang trong vong dugc hoan t4t bang cach chi
£ ¢t phap mirc cao cho mé hinh b tao lai hinh dang. Ct phdp m6 hinh bd tao lai hinh
dang c6 thé phat tin hiéu mo hinh tuyén tinh ting doan (md hinh PWL). Vi du, ct phap
md hinh b tao lai hinh dang c6 thé phét tin hiéu md hinh PWL v6i 16 ngan hodc doan
¢6 chidu dai bang nhau. Bang do tim chuyén tiép (FwdLUT) va/hozc bang do tim nguoc

(InvLUT) c6 thé dugc din xuat dya trén md hinh tuyén tinh timg doan. Vi du, m6 hinh

2
1

PWL tinh toan truée cac bang do tim (Look Up Table, L

UT) chuyén tiép (Fw
nguoc (InvLUT) 1024-muc nhap. Vi du, khi bang do tim chuyén tiép FwdLUT duoc
dn xudt, thi bang do tim nguoc InvLUT c6 thé duge din xuét dya trén bang do tim
chuyén tiép FwdLUT. Bang do tim chuyén tiép FwdLUT c6 thé 4nh xa cac gia tri do
chéi dau vao Yi dén cac gia tri duge sua lai Yr, va bang do tim ngugc InvLUT ¢6 thé

anh xa cac gid tri dugc stra lai Yr thanh céac gid tri dugc tai tao Y'i. Céc gia tri duogc tai

tao Y'i c6 thé duge dan xuat dua trén cac gia tri do choi dau vao Yi.

Trong mot vi du, SPS c6 thé gdm ct phap ctia bang 16 dudi day. Cl phip cua bang
16 c6 thé gdébm sps_reshaper enabled flag la co cho phép cong cu. O day,
sps_reshaper enabled flag c6 thé duoc st dung dé chi o liéu bd tao lai hinh dang c6
dugc st dung trong chudi video dugc tao ma (CVS) hay khong. Nghia la,
sps_reshaper enabled_flag co thé 1a c& dé cho phép viéc tao lai hinh dang trong SPS.

Trong mot vi du, ct phap ctia bang 16 c6 thé 1a mot phén ciia SPS.
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seq_parameter_set_rbsp( ) { Descriptor
sps_seq_parameter_set_id ue(v)
sps_reshaper_enabled_flag u(l)

rbsp_trailing_bits( )

}

Trong mot vi du, cac ngit nghia trén cac phan tir ¢t phéap sps_seq_parameter_set_id

va sps_reshaper enabled_flag ¢ thé gibng nhu dwge thé hién trong bang 17 dudi day.

[Bang 17]

elements.

the CVS.

sps_seq_parameter_set_id provides an identifier for the SPS for reference by other syntax

sps_reshaper_enabled_flag equal to 1 specifies that reshaper is used in the coded video
sequence (CVS). sps_reshaper_enabled_flag equal to 0 specifies that reshaper is not used in

Trong mot vi du, phan dau nhém phién hodc phén dau lat c¢6 thé gdm cu phap cua

bang 18 hodc bang 19 dudi day.
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[Bang 18]
tile_group_header( ) { Descriptor
tile_group_pic_parameter_set_id ue(v)
if(num_tiles in_tile group_minusl >0) {
offset len_minusl ue(v)
for(i=0;i<num_tiles in_tile_group_minusl; i++)
entry_point_offset_minus1[1i ] u(v)
J
if ( sps_reshaper _enabled_flag ) {
tile group reshaper_model_present_flag u(l)
if (tile_group_reshaper_model_present_flag )
tile_group reshaper_modei ( )
tile_group_reshaper_enable_flag u(l)
if (tile_group_reshaper_enable_flag && (!( qtbtt_dual_tree_intra_flag
&& tile group type==1)))
tile_group_reshaper_chroma_residual_scale_flag u(l)
}
byte alignment( )
}
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[Bang 19]
slice_header() { Descriptor
slice pic parameter set id ue(v)

if{ num_tiles_in slice minusi >0} {

offset len minusl ue(v)

for{ i=0;1< num tiles in slice minusl; i++)

entry_point_offset minusi[i] u(v)

}
if ( sps_reshaper_enabled flag ) {
slice_reshaper model present flag u(1)

if ( slice_reshaper model present flag)

slice reshaper model ()

slice_reshaper enable flag u(i)
if ( slice_reshaper enable flag && (!( qtbtt_dual tree intra_flag &&
slice type==1)))

slice reshaper chroma residual scale flag u(l)

3
byte_alignment( )

}

Cac ngit nghia cua cac phan tir ¢t phap duoc gbm trong ci phap cta bang 18 hodc

bang 19 c6 thé gdm, vi dy, cac ndi dung dugc bdc 19 trong cac bang sau day.

[Bang 20]

tile_group_reshaper_model_present_flag equal to 1 specifies tile group_reshaper_model
() is present in tile group header. tile_group_reshaper model present flag equal to O sp
ecifies tile group reshaper model() is not present in tile group header. When tile_group
_reshaper_model present flag is not present, it is inferred to be equal to 0.

tile_group reshaper_enabled_flag equal to 1 specifies that reshaper is enabled for the
current tile group. tile group reshaper enabled flag equal to O specifies that reshaper is
not enabled for the current tile group. When tile group_reshaper_enable flag is not pr
esent, it is inferred to be equal to O.

tile_group reshaper_chroma_residual_scale flag equal to 1 specifies that chroma resid
val scaling is enabled for the current tile group. tile_group_reshaper_chroma_residual s
cale flag equal to O specifies that chroma residual scaling is not enabled for the curre
nt tile group. When tile group reshaper_chroma_residual_scale flag is not present, it is
inferred to be equal to 0.
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[Bang 21]

slice_reshaper_model_present_flag equal to 1 specifies slice_reshaper model() is prese
nt in slice header. slice reshaper model present flag equal to O specifies slice reshaper
“model() is not present in slice header. When slice_reshaper_model _present_flag is not
present, it is inferred to be equal to 0.

slice_reshaper_enabled_flag equal to 1 specifies that reshaper is enabled for the curre
nt slice. slice reshaper_enabled flag equal to O specifies that reshaper is not enabled fo
r the current slice. When slice reshaper enable flag is not present, it is inferred to be
equal to O.

slice_reshaper_chroma_residual_scale_flag equal to 1 specifies that chroma residual
scaling is enabled for the current slice. slice_reshaper chroma_residual_scale_flag equal to 0
specifies that chroma residual scaling is not enabled for the current slice. When
slice reshaper chroma residual scale flag is not present, it is inferred to be equal to 0.

Theo mot vi du, lic co cho phép viéc tao lai hinh dang (tac la,
sps_reshaper_enabled_flag) duoc phén tich ¢t phap trong SPS, thi phan d4u nhom phién
c6 thé phan tich ct phép dit liéu b sung (tirc 13, thong tin dugc gbm trong bang 18 hodc
19 & trén) vén dugc st dung dé tao cac bang do tim (FwdLUT va/hodc InvLUT). Dé
lam duoc diéu ndy, thi tinh trang ctia c& bd tao lai hinh dang SPS
(sps_reshaper enabled_flag) co thé dugc kiém tra trudc tién trong phan dau lat hodc
phin ddu nhom phién. Khi sps_reshaper_enabled_flag 1a ding (hodc 1), thi c& b sung,
tlrc 1a, tile_group reshaper model present_flag (hodc
slice_reshaper model present flag) co thé dugc phan tich ct phap. Muc dich cua
tile group reshaper model present_flag (hodc slice reshaper_model _present flag) co
thé 14 d chi ra sy c6 mit cia mod hinh tao lai hinh dang. Vi du, khi
tile group reshaper model present flag (hodc slice reshaper_model _present flag) la
ding (hoac 1), thi c6 thé chi ra dugc réng b0 tao lai hinh dang dang c6 mit cho nhém
phién hién tai (hodc 14t hién tai). Khi tile_group_reshaper_model _present flag (hoac
slice_reshaper model present_flag) la sai (hodc 0), thi ¢6 thé chi ra duoc rang bo tao

lai hinh dang dang khong c6 mét cho nhém phién hién tai (hodc lat hién tai).
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Néu bd tao lai hinh dang dang c6 mét va bo tao lai hinh dang duoc cho phép trong
nhom phién hién tai (ho#c lat hién tai), thi md hinh bo tao lai hinh dang (ttc 1a,
tile group reshaper model() hodc slice_reshaper_model()) co thé dugc xir 1y. Hon vay,
¢ bd sung, tile group reshaper_enable_flag (hodc slice_reshaper_enable_flag) ciing
c6 thé duoc phan tich cu phéap. tile group reshaper enable flag (hodc
slice reshaper enable_flag) co thé chi ra viéc 1iéu mo hinh tao lai hinh dang c6 dugc st
dung cho nhom phién hién tai (hogc lat) hay khong. Vi du, néu
tile_group reshaper_enable_flag (hodc slice_reshaper enable_flag) la 0 (hodc sai), thi
c6 thé chi ra duoc ring md hinh tao lai hinh dang khéng dugc st dung cho nhém phién
hién tai (hoac lat hién tai). Néu tile group reshaper enable flag (hodc
slice reshaper enable_flag) 1 1 (hodc dung), thi c thé chi ra dwgc ring m6 hinh tao lai

hinh dang dugc st dung cho nhom phién hién tai (hoac lat).

Theo mdt vi du, tile group reshaper model present flag  (hodc
slice_reshaper model present_flag)  ¢o thé 1la dung (hodac 1) va
tile_group reshaper_enable_flag (hodc slice reshaper enable flag) co thé 1a sai (hodc
0). Pidu nay c6 nghia 12 md hinh tao lai hinh dang dang c6 mat nhung khong dugc s
dung trong nhém phién hién tai (hodc lat). Trong truong hop nay, mo hinh tao lai hinh
dang c6 thé duge st dung trong cac nhom phién (hodc céc l4t) twong lai. Theo mot vi
du khéc, tile group reshaper enable flag cé thé 1a dang (hodc 1) va
tile_group reshaper_model present flag co thé 1a sai (hodc 0). Trong trueong hop nhu

véy, bo gidi ma st dung b tao lai hinh dang tir sy Khdi tao trudce do.

Khi md hinh tao lai hinh dang (ttrc 13, tile group_reshaper model() hodc
slice_reshaper model()) va tile_group reshaper enable flag (hodc

slice_reshaper_enable_flag) dugc phan tich ¢t phap, thi co thé x4c dinh dugc (danh gia
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duoc) viéc liéu cac didu kién can thiét cho viéc dinh c& sic do co6 mit hay khong. Cac
didu kién & trén gdm diéu kién 1 (nhém phién/l4t hién tai 43 khéng dugc tao ma trong
anh) va/hodc didu kién 2 (nhom phién/lat hién tai 43 khong dugc phan ving thanh hai
cAu trac cay tir phan tao ma cho do choi va sdc do, tirc 1a cAu tric khéi cho nhom phién/lét
hién tai khong phai 1a cdu tric cdy kép). Néu didu kién 1 va/hodc diéu kién 2 1a ding
va/hoidc tile group reshaper enable_flag (hodc slice_reshaper_enable_flag) 1a ding
(hoac 1), thi sau do tile_group reshaper_chroma_residual_scale flag (hoac
slice_reshaper _chroma residual scale_flag) co thé dugc phan tich cG phap. Khi
tile_group reshaper chroma_residual_scale flag (hodc
slice_reshaper chroma_residual_scale_flag) duoc cho phép (néu 12 1 hoic ding), thi c6
thé chi ra dugc ring viée dinh ¢ phan du sic do dugc cho phép cho nhém phién (hodc
lat) hién tai. Khi tile_group_reshaper chroma residual scale_flag (hoac
slice_reshaper chroma residual scale flag) bi v0 hiéu hoa (néu 1a 0 hoic sai), thi c6
thé chi ra dugc rang viéc dinh c& ph?m du sic d6 bi vo hiéu hoa cho nhém phién (hodc

14t) hién tai.

Muc dich ctia mé hinh tao lai hinh dang nhém phién 1a d€ phan tich ¢t phap dt
liéu ma s& cén thiét dé tao cac bang do tim (LUT). Cac LUT nay dugc tao trén y tudng
rang su phan phdi ctia pham vi ¢6 thé cho phép duogc cta cac gia tri dd choi co thé dugc
phan chia thanh nhiéu ngan (vi du, 16 ngin) vén c6 thé dugc biéu dién st dung tap hop
clia 16 hé théng PWL cta cac phwong trinh. Do d6, gi4 tri do chéi bat ky ma dua vao

ngan da cho co thé dugc anh xa thanh gid tri d choi duoc sira lai.

Fig.12 thé hién db thi bidu dién viéc anh xa chuyén tiép lam vi du. Trén Fig.12,

nim ngan dugc minh hoa theo cach lam vi du.
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Tham khao dén Fig.12, truc x biéu dién céc gia tri do choi dau vao, va truc y biéu
dién céc gia tri do choi dau ra dugc stra lai. Truc x duge phan chia thanh 5 ngan hodc
14t, mdi ngin c6 chiéu dai L. Nghia 13, ndm ngan dwgc dnh xa thanh cac gia tri dd choi
duoc stra lai c6 cing chiéu dai. Bang do tim chuyén tiép (FwdLUT) c6 thé dugc tao nho
sir dung dit liéu (ttre 14, dit lidu bo tao lai hinh dang) kha dung tir phan dau nhém phién,

va vi thé viéc anh xa c6 thé dugc tao thuan loi.

Trong mdt phuong 4n, cac diém xoay dAu ra dugc két hop véi cac chi sO ngin sé
¢6 thé dugc tinh toan. Cac diém xoay dau ra c6 thé thiét 14p (d4nh dAu) cac ranh gidi toi
thidu va tdi da ctia pham vi du ra clia viéc tao lai hinh dang tir md d6 chéi. Quy trinh
tinh toén clia cac diém xoay dau ra c6 thé duoc thuc hién bang cach tinh toan ham phan
phéi tich lily (Cumulative Distribution Function, CDF) ting doan cia mot sb tir ma.
Pham vi xoay dAu ra c6 thé dugc cit 14t dya trén sb luong tdi da clia cac ngin can duge
sir dung va kich ¢& ctia bang do tim (FwdLUT hogc InvLUT). Theo mot vi du, pham vi
xoay dau ra c6 thé dugc cit 1at dua trén tich gilta sb lugng tbi da ciia cac ngdn va kich
¢d cuia bang do tim (kich c& cia LUT * s6 lugng t6i da cua cac chi sb ngan). Vi du, néu
tich giita s luong tbi da ctia cic ngin va kich c& cia bang do tim 1a 1024, thi pham vi
xoay dau ra c6 thé dugc cét 14t thanh 1024 muc nhap. D rang cua clia pham vi xoay
du ra c6 thé duogc thuc hién (duoc 4p dung hodc dat dugc) dua trén (nho sir dung) hé
s6 dinh 3. Trong mot vi du, hé sb dinh ¢& ¢ thé duogc dan xuét dua trén phuong trinh
6 dudi day.

[Phuong trinh 6]

SF = (y2 - y1) * (1<< FP_PREC) + ¢

Trong phuong trinh 6, SF bidu thi hé s dinh ¢&, va y1 va y2 biéu thi cac diém

xoay dau ra tuong g voi mdi ngin. Ngoai ra, FP_PREC va ¢ c6 thé la cac hang s6
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dugc xac dinh trude. Hé s6 dinh c& dugc xac dinh dua trén phuong trinh 6 c6 thé duoc

20i 12 hé sé dinh ¢& cho viéc tao lai hinh dang chuyén tiép.

Trong mdt phuong an khéc, vé viéc tao lai hinh dang nguoc (viéc anh xa nguoc),
dbi voi pham vi dugc dinh r6 cua cac ngan cin dugc s dung (tirc 13, tur
reshaper_model min_bin_1dx dén reshape model max_bin_idx), cac diém xoay duoc
tao lai hinh dang ddu vao v6n twong Ging véi céc diém xoay dugc dnh xa cua LUT chuyén
tiép va cac diém xoay dau ra dugc anh xa ngugc (duoc dua ra boi chi s6 ngan dang duoc
xem xét * mot s6 tir ma ban déu) s& duoc nap. Trong mot vi du khéac, hé s6 dinh ¢& SF

c6 thé duge dan xuét dua trén phuong trinh 7 dudi day.
[Phuong trinh 7]

SF = (y2 - y1) * (I<<FP_PREC) / (x2 —x1)

Trong phuong trinh 7, SF bidu thi hé sé dinh ¢&, x1 va x2 biéu thj céc diém xoay
dau vao, va yl va y2 biéu thi cac di8m xoay dau ra tuong (g voi mdi doan (ngin) (cac
diém xoay dau ra cia viéc anh xa ngugc). O day, cac diém xoay d4u vao c6 thé 1a cac
diém xoay dugc anh xa dua trén bang do tim chuyén tiép (FwdLUT), va cac diém xoay
dAu ra c6 thé 1a cac diém xoay duge dnh xa ngugc dua trén bang do tim ngugce (InvLUT).
Ngoai ra, FP_PREC ¢6 thé 1 gié tri hang s6 duge xac dinh truée. FP_PREC clia phuong
trinh 7 ¢6 thé gidng hodc khac v6i FP_ PREC cua phuong trinh 6. H¢ s6 dinh c& duge
x4c dinh dua trén phuong trinh 7 c6 thé dugc goi 1a hé sb dinh ¢& cho viée tao lai hinh
dang ngugc. Trong qué trinh tao lai hinh dang ngugc, viéc phan vang cta cac diém xoay
dau vao co thé dugc thuc hién dua trén hé sb dinh ¢ ctia phuong trinh 7. Hé sb dinh c&
SF dugc st dung dé cat 14t pham vi cia cac diém xoay ddu vao. Dya trén cac diém xoay
d4u vao dugc phan ving, thi cac chi s6 ngdn trong pham vi tir 0 dén chi s ngan t6i thiéu

(reshaper model min bin idx)  va/hodc  to  chi s6 ngin tbi  thiéu
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(reshaper model min_bin_idx) dén chi s6 ngan tdi da (reshape_model _max_bin_idx)

dwoc chi dinh cac gié tri xoay ma twong Ung v6i cac gia tri ngdn toi thidu va toi da.

Bang 22 dudi day thé hién ct phap cia md hinh bd tao lai hinh dang theo phuong
an. Mo hinh b tao lai hinh dang c6 thé duoc goi 14 mo hinh tao lai hinh dang hodc mo
hinh LMCS. O day, mo hinh b tao lai hinh dang da dugc mo6 ta theo cach lam vi du lam
bd tao lai hinh dang nhém phién, nhung sang ché khong nhét thiét bi gi6i han & phuong
4n nay. Vi du, m6 hinh b tao lai hinh dang co6 thé duoc gém trong APS, hodc mo hinh
b6 tao lai hinh dang nhom phién c6 thé duge goi 1a mo hinh bo tao lai hinh dang lat hoac
dit lidu LMCS. Ngoai ra, tién td reshaper model hodc Rsp c6 thé dugc st dung theo
kidu thay thé cho nhau vé6i Imes. Vi dy, trong céc bang sau day va phan mo ta dudi day,
thi reshaper_model min bin_idx, reshaper_model delta_max_bin_idx,
reshaper model max_bin_idx, RspCW, RsepDeltaCW co6 thé duoc sir dung theo kiéu
thay thé cho nhau v6i Imes min bin idx, Imcs_delta_cs bin idx, Imx,

Imes_delta_csDcselta_idx, Imx, mot cach twong tmg.

[Bang 22]
tile_group_reshaper_model () { Descriptor
reshaper_model_min_bin_idx ue(v)
reshaper_model_delta_max_bin_idx ue(v)
reshaper_model_bin_delta_abs_cw_prec_minusl ue(v)

for (i = reshaper model min_bin_idx; i <=
reshaper_model_max_bin_idx; it++) {

reshape_model _bin_delta_abs CW[1i ] u(v)
if ( reshaper_model_bin_delta_abs_ CW[i])>0)
reshaper_model_bin_delta_sign CW_flag[ i ] u(l)

N

Céc ngir nghia cua cac phén tir ¢t phéap duoc gbm trong ¢t phap cia bang 22 c6

thé gém, vi du, cac phan md ta trong bang sau day.
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[Bang 23]

reshape_model_min_bin_idx specifies the minimum bin (or piece) index to be used in the
reshaper construction process. The value of reshape_model min_bin_idx shall be in the range of|
0 to MaxBinldx, inclusive. The value of MaxBinldx shall be equal to 15.

reshape_model_delta_max_bin_idx specifies the maximum allowed bin (or piece) index
MaxBinldx minus the maximum bin index to be used in the reshaper construction process. The
value of reshape_model max_bin_idx is set equal to MaxBinldx —
reshape_model delta max_bin_idx.

reshaper_model_bin_delta_abs_cw_prec_minusl plus 1 specifies the number of bits used for
the representation of the syntax reshape_model_bin_delta_abs CW[1].

reshape_model_bin_delta_abs_CW[ i ] specifies the absolute delta codeword value for the ith
bin

reshaper_model _bin_delta_sign_CW_flag[ i ] specifies the sign of
reshape_model bin_delta_abs CW[ i ] as follows:

_ Ifreshape model bin delta sign CW_flag[ i ] is equal to 0, the corresponding variable
RspDeltaCWT[ i ] is a positive value.

_ Otherwise ( reshape model bin delta_sign CW_flag][ i] is not equal to 0 ), the
corresponding variable RspDeltaCW[ i ] is a negative value.

When reshape model bin delta_sign CW_flag] i ] is not present, it is inferred to be equal to 0.

Mé hinh bd tao lai hinh dang gém reshape_model min_bin_idx,
reshape model delta max bin_idx, reshaper model_bin_delta abs_cw ~ prec_minusl,
reshape_model bin_delta_abs CW[i], va reshaper_model bin_delta_sign CW la cac
phén tir. O dudi day, mbi phan tir ¢t phap s& duwgc mo ta chi tiét.

reshape_model min_bin_idx chi ra chi s6 ngan (hoic doan) = t61 thiéu dugc st
dung trong quy trinh tao cdu hinh (tao) bd tao lai hinh dang. Gia tri cuia
reshape model min bin idx cé thé c6 pham vi tir 0 dén MaxBinldx. Vi du, MaxBinldx

c6 thé 1a 15.

Trong phuong 4n, md hinh b tao lai hinh dang nhém phién c6 thé phan tich cu

phéap theo cach wu tién hai chi s6 (hodc thong sd), reshaper model min bin_idx va
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reshaper_model delta max bin_idx. Chi s6 ngan toi da (reshaper model_max_bin_idx)
c6 thé duoc din xudt (duoc xac dinh) dua trén hai chi s6 nay.
reshape _model delta max bin_idx co thé bidu dién gia tri dwgc dan xuét bang cach trir
do chi sb ngan tbi da thuc té (reshape_model_max_bin_idx), duogc su dung trong quy
trinh cu hinh bo tao lai hinh dang, tir chi s6 ngan tdi da dugc cho phép MaxBinldx. Gia
tri cta chi sb ngin t6i da (reshaper_model _max_bin_idx) c6 thé c6 pham vi tir 0 dén
MaxBinldx. Vi du, MaxBinldx ¢o th 1a 15. Vi du, gid tri cua

reshape_model max bin_idx cé thé dugc dan xuét dua trén phuong trinh 8 dudi déy.
[Phuong trinh 8]
reshape_model_max_bin_idx = MaxBinldx — reshape_model_delta_max_bin_idx.

Chi s6 ngan t6i da reshaper model_max_bin_idx c6 thé 16n hon hodc bang chi sd
ngan t6i thiéu reshaper model min_bin_idx. Chi sé ngan t6i thiéu c6 thé duge goi la
chi s ngan duoc cho phép t6i thiéu hodc chi s6 ngan tdi thiéu dugc cho phép, va chi s6
ngan t6i da cling c6 thé duogc goi 1a chi s6 ngan dugc cho phép t61 da hodc chi sd ngin

tdi da dwoc cho phép.

Néu chi sb ngin tdi da (rehape_model_max_bin_idx) dugc dan xuét, thi phan tir
cti phap reshaper model_bin_delta_abs_cw_prec_minusl c6 thé duogc phan tich ci phap.
S6 lwong cac bit dugc st dung dé biéu dién ca  phéap
reshape_model bin delta_abs CW[i] cé thé duoc xac dinh dya trén
reshaper model bin_delta_abs_cw_prec_minusl. Viduy, sb luong céac bit dugc st dung
dé biu dién reshape model bin delta_abs CW[i] ¢o thé bang 1 cong
reshaper model bin delta abs cw_prec_minusl.

reshape_model bin delta_abs_ CWT[i] c6 thé chi ra thong tin lién quan dén gia tri
tir ma delta tuyét dbi (gia tri tuyét dbi ctia tir ma delta) cuia ngan tht i. Trong mot vi du,
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néu gia tri tr mi delta tuyét d6i cia ngdn the i lén hon O, thi
reshaper model bin delta_sign CW_flag[i] ¢ thé duoc phan tich ¢t phap. Déau cia
reshape_model bin delta_abs CW[i] ¢6 th8 duwoc xac dinh dua trén
reshaper_model bin delta _sign CW_{lag][i]. Trong mot i du, néu
reshaper model bin_delta sign CW_flag[i] 1a 0 (hodc sai), thi bién tuong tng
RspDeltaCWTi] ¢o th8 1a diu dwong. Trong cac truong hop khac, (néu
reshaper model bin delta_sign CW_flag[i] khong phai la 0, néu
reshaper model bin_delta sign CW_flag[i] 1a 1 (hodc dung)), thi bién twong ung

RspDeltaCW[i] ¢6 thé 1a dau am. Neéu reshape_model bin_delta_sign CW_flag]i]

khong c6 mat, thi n6 co thé duge suy ra 12 bang 0 (hodc sai).

Trong phuong an, bién RspDeltaCW[i] c6 thé dugc din xuit dua trén
reshape model bin_delta abs CW[i] va reshape model bin_delta sign CW_flag][i]
dugc mo ta & trén. RspDeltaCW[i] co thé duogc goi 1a gia tri cua tr ma delta. Vi du,

RspDeltaCWT[i] c6 thé dugc dan xuét dua trén phuong trinh 9 dudi day.

[Phuong trinh 9]

RspDeltaCW[i] = (1-2*reshape_model_bin_delta_sign CW[1i ])

*reshape_model bin_delta_abs_ CW[1 ]

Trong phuong trinh 9, reshape_model bin_delta_sign CWT[i] c6 thé 1a thong tin
lién quan dén ctia RspDeltaCW[i]. Vi du, reshape_model_bin_delta_sign CW[i] c6 thé
gidng véi reshaper model_bin_delta_sign CW_flag[i] dugc mod ta ¢ trén. O day, i c6
thé ndm trong pham vi tir chi s6 ngan t6i thiéu (reshaper_model_min_bin_idx) dén chi

sb ngan t6i da (reshape_model max_bin_idx).
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Bién (hoic mang) RspCW[i] c6 thé dugc dan xuét dua trén RspDeltaCWIi]. O day,
RspCWT(i] ¢co thé chi ra sb luong cac tir ma dwgc phan phéi (dugc phan phdi) dén ngan
thir i. Nghia 13, s6 luong céac tr ma dugc phén phéi (dugc phan phéi) dén mbi ngan co
th8 dugc luu trit trong dang mang. Trong mot vi du, néu i nhé hon
reshaper model min bin_idx hodc 16n  hon reshaper model max_bin_idx
(i<reshaper _model min_bin_idx hodc reshaper model max_bin_idx<i), thi RspCW[i]
c6 thé bang 0. Néu khong thi (néu i 16m hon hodc bang reshaper model min_bin_idx
dugc mdé t& & trén va bé hon hodc bang reshaper model max bin_idx
(reshaper model min_bin_idx<=i<=reshaper_model max_bin_idx), thi RspCWT{i] cé
thé dwoc din xuét dya trén RspDeltaCW]i], chiéu su bit do choéi (BitDepthY), va/hodc
MaxBinldx dugc mo ta & trén. Trong truong hop nay, vi du, RspCW[i] co thé dugc dan

xuét dya trén phuong trinh 10 dudi day.
[Phuong trinh 10]
RspCW[i] = OrgCW + RspDeltaCW[ i ]
Trong phuong trinh 10, OrgCW c6 thé 1a gia tri duge xac dinh trudc, vi dy, ¢6 thé
duoc xac dinh dya trén phuong trinh 11 dudi day.
[Phuong trinh 11]

OrgCW =(1 << BitDepthy) / { MaxBinldx + 1)

Trong phuong trinh 11, BitDepthY la chidu sau bit dd chéi, va MaxBinldx biéu
di®n chi s6 ngan ti da c6 thé cho phép dugc. Trong mét vi du, néu BitDepthY 1a 10, thi

RspCWIi] c6 thé c6 gia tri tir 32 dén 2*OrgCW-1.

Bién InputPivot[i] c6 thé dugce dan xuit dua trén OrgCW. Vi du, InputPivot[i] c6

thé dugc din xuét dua trén phuong trinh 12 dudi day.
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[Phuong trinh 12]
InputPivot[ 1] =1* OrgCW
Céc bién ReshapePivot[i], ScaleCoef[i], va/hoic InvScaleCoeffi] c6 thé dugc din
xuit dua trén RspCW[i], InputPivot[i], va/hodc OrgCW dugc mo ta ¢ trén, vi du,
ReshapePivot[i] ], ScaleCoef[i], va/hodc InvScaleCoeff]i] co thé duge din xuat dyua trén

bang 24 duéi day.

[Bang 24]

shiftY = 14
ReshapePivot[ 0 ]=0;

for(i=0; i <=MaxBinldx ; i++) {
ReshapePivot[ i + 1 ] = ReshapePivot[ i ] + RspCW[ 1 ]

ScaleCoef] i ] = ( RspCW[ i ]* (1 << shiftY) + (1 << (Log2(OrgCW) - 1))) >>
(Log2(OrgCW))
if (RspCW[1]==0)
InvScaleCoeff[1]=0
else
InvScaleCoeff] i ] = OrgCW * (1 <<shiftY) /RspCW[1i ]

Trong bang 24, ci phap cho vong ma trong d6 i tang tur 0 dén MaxBinldx c6 thé
dugc st dung, va shiftY co thé 1a héng s duogc xac dinh trude cho viée dich bit. Viée
InvScaleCoeff[i] c6 dwoc dan xut dua trén RspCW[i] hay khong c6 thé dugc xac dinh
dua trén ménh dé diéu kién tuy theo viéc liu RspCWT[i] ¢6 phai 12 0 hay khong.

ChromaScaleCoef]1] dé din xuit hé sb dinh c& phén du sic do co thé duoc din

xuét dura trén bang 25 duéi day.
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ChromaResidual ScaleLut[64] = { 16384, 16384, 16384, 16384, 16384, 16384, 16384,
8192, 8192, 8192, 8192, 5461, 5461, 5461, 5461, 4096, 4096, 4096, 4096, 3277, 3277,
3277, 3277, 2731, 2731, 2731, 2731, 2341, 2341, 2341, 2048, 2048, 2048, 1820, 1820,
1820, 1638, 1638, 1638, 1638, 1489, 1489, 1489, 1489, 1365, 1365, 1365, 1365, 1260,
1260, 1260, 1260, 1170, 1170, 1170, 1170, 1092, 1092, 1092, 1092, 1024, 1024, 1024,
1024};

shiftC = 11
— if (RspCW[i]==0)

ChromaScaleCoef [ i ] = (1 << shiftC)

— Otherwise (RspCW/[1]!=0),

ChromaScaleCoef[ i ] = ChromaResidualScaleLut[RspCW[ 1 ] >> 1]

Trong bang 25, shiftC c6 thé 1a hing sé dugc xic dinh trude cho viée dich bit.

Tham khao dén bang 25, viéc ChromaScaleCoefi] c6 dwoc dan xuét dva trén mang

ChromaResidualScaleLut hay khong c6 thé dugc xac dinh dya trén ménh dé diéu kién

tiy theo viéc liéu RspCWT[i] c6 phdi la 0 hay khong. O day, ChromaResidualScaleLut

c6 thé 12 mang duge xac dinh trude. Tuy nhién, mang ChromaResidualScaleLut chi don

thudn 13 1am vi du, va phuong 4n hién tai khong nhét thiét bi gi6i han ¢ bang 25.

Phuong phéap dé dan xuéit cac bién thit i da duge mo ta & trén. Céc bién thit i+1 c6

thé duogc dua trén ReshapePivot[i+1], va vi du, ReshapePivot[i+1] c6 thé dugc din Xuat

dua trén phuong trinh 13.

[Phuong trinh 13]

ReshapePivot[ i + 1] = ReshapePivot[i] + RspCW[i ]
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Trong phuong trinh 13, RspCW[i] ¢6 thé dugc dan xuit dua trén cac phuong trinh
10 va/hodc 11 duge mo ta & trén. Viée anh xa do choéi co thé duoc thuc hién dya trén
cac phuong 4n va cac vi du duge mo ta & trén, va ¢ phap dugc mo ta & trén va cac phan
tr s& dugc gdom trong d6 co thé chi don thudn 12 c4c sy biéu dién lam vi dy, va céc

phuong an khong bi gi6i han & cac bang hodc cac phuong trinh dugc dé cap o trén.

Phuong 4n cua sang ché dé xuit ciu trac phat tin hiéu dé ap dung mot cach hiéu
qué ALF va/hodc LMCS dugc mé ta & trén. Theo mdt phuong 4n, sang ché dé xuat, vi
du, dit liéu APS va/hogc dit liéu LMCS c6 thé duge gdm trong HLS (tuc 1a, APS), va
thong tin phan dAu 1a mirc thip hon clia APS (ttc 13, phan dau anh, phan dau 14t). Thong
qua do thi co thé dAn xuit mot cach thich g bd loc va/hodc mé hinh LMCS (m6 hinh
bo tao lai hinh dang) cho ALF bang cach phét tin hiéu ID APS dugc tham chiéu. Mo
hinh LMCS ¢6 thé dugc dan xudt dya trén céac thong s6 LMCS. Ngoai ra, vi du, nhiéu
ID APS c6 thé dugc phat tin hiéu thong qua thong tin phan dau, va thong qua do6 thi cac
mo hinh ALF va/hoic LMCS khac nhau c6 thé duoc ap dung trong cac don vi cua cac

khéi trong cling mot anh/14t.

Vi du, trong phuong 4n, sang ché d& xuit thong s6 ALF c6 thé c6 mat tuy theo
diéu kién trong phan dau nhém phién hoic phan d4u l4t. Viéc nay c6 thé hitu ich trong
cac img dung ma yéu cAu sy trich xuét ludng bit ctia cac don vi 16p tao ma video (VCL).
C6 thé ¢6 wu didm cho phin diu nhém phién hodc phin dau lat cling c6 thong s6 ALF
dé tao thuan loi cho ung dung nay.

Pé dat duoc diu nay, thi (ct phap) phan dau nhém phién hodc (ct phép) phan dau
lat c6 thé gdm phan tir ci phap méi. Vi du, phan tir ci phap méi co thé 1a
tile group alf usage flag hodc slice alf usage flag. Vi du, khi phan tir cti phap méi

dwoc phan tich cti phap dé chi ra 1a cho phép, thi alf data() c6 thé dugc phan tich cd

80



53980 81/143

phép trong phin dAu nhém phién hogc phin dAu 14t. Nghia 13, khi gia tri ctia phan tir ci
phap tile group alf usage flag hodc gia tri cua phén tir ¢ phép slice alf usage flag
chi ra 1a cho phép, thi phan dau nhom phién hoic phan dau 14t co thé gém alf data().
Hodc, vi du, néu alf data() khong duoc gbm trong phan diu nhém phién hozc phan dau
14t, cong cu ALF dugc cho phép tai mirc chubi va/hoic cho nhom phién (hoac 1at), thi
APS c¢6 thé dugc phan tich ca phap. Vi du, phan t¢ ca phdp moi
(tile group alf usage flag hodc slice_alf usage flag) co thé duoc goi 1a co st dung

ALF.

Trong mot vi du, phan dau nhém phién hoic phén dau 14t c6 thé gém cu phap cua
bang 26 hoic bang 27 dudi day. Trong mot vi du, bang 26 hoac bang 27 ¢o thé 12 mot

phén ctia phan diu nhom phién hogc phan du lat.

[Bang 26]

tile_group header( ) { Descriptor

if( sps_alf enabled flag) {

tile_group_alf enabled_flag u(l)
if(tile_group_alf enabled_flag)
tile_group_alf usage_flag u(l)
if(tile_group_alf usage flag){
alf data()
}else {
tile_group_aps_id u(s)

}

byte alignment( )

}
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[Bang 27]

slice_header( ) { Descriptor

if( sps_alf enabled_flag) {
slice_alf enabled_flag u(l)
if(slice_alf enabled flag)
slice_alf usage_flag u(l)

if(slice_alf usage flag){
alf data()

}else {

slice_aps_id u(s)

}

byte alignment( )

[

Céc ngit nghia cua cac phan tir ct phap dugc gbm trong ct phap cua bang 26 hoac

bang 27 ¢6 thé gom, vi du, cac phan mo ta trong cdc bang sau day.
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[Bang 28]

tile_group_alf_usage_flag equal to 0 specifies that the APS id is specified by
tile_group_aps_pic_parameter_set. Tile_group_alf usage flag equal to 1 specifies that the APS
id is not used but the ALF parameters are transmitted directl in the tile group header.

nuh_temporal _id_plus1 minus 1 specifies a temporal identifier for the NAL unit. The value of]
nuh_temporal id plus] shall not be equal to 0.

The variable Temporalld is derived as follows:
Temporalld = nuh_temporal_id_plusl — 1

When nal_unit_type is equal to IRAP_NUT, the coded tile group belongs to an IRAP picture,
Temporalld shall be equal to 0.

The value of Temporalld shall be the same for all VCL NAL units of an access unit. The value of]

Temporalld of a coded picture or an access unit is the value of the Temporalld of the VCL NAL
units of the coded picture or the access unit.

The value of Temporalld for non-VCL NAL units is constrained as follows:

— Ifnal unit_type is equal to SPS_NUT, Temporalld shall be equal to 0 and the Temporalld of]
the access unit containing the NAL unit shall be equal to 0.

_ Otherwise, if nal_unit_type is equal to APS_NUT, Temporalld shall be equal to that of the
access unit containing the NAL unit.

_ Otherwise, if nal unit_type is equal to EOS_NUT or EOB_NUT, Temporalld shall be equal
to 0.

_ Otherwise, Temporalld shall be greater than or equal to the Temporalld of the access unit
containing the NAL unit.

NOTE — When the NAL unit is a non-VCL NAL unit, the value of Temporalld is equal to the
minimum value of the Temporalld values of all access units to which the non-VCL NAL unit
applies. When nal unit type is equal to PPS NUT, Temporalld may be greater than or equal
to the Temporalld of the containing access unit, as all picture parameter sets (PPSs) may be
included in the beginning of a bitstream, wherein the first coded picture has Temporalld equal
to 0. When nal unit type is equal to PREFIX SEI NUT or SUFFIX SEI NUT, Temporalld
may be greater than or equal to the Temporalld of the containing access unit, as an SEI NAL
unit may contain information that applies to a bitstream subset that includes access units for
which the Temporalld values are greater than the Temporalld of the access unit containing the

SEI NAL unit.

tile_group_aps_id specifies the adaptation_parameter _set id of the APS that the tile group
refers to. The Temporalld of the APS NAL unit having adaptation_parameter_set_id equal to
tile_group_aps_id shall be less than or equal to the Temporalld of the coded tile group NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more tile groups of the same picture, the multiple APSs with the same value of|
adaptation parameter set_id shall have the same content.
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[Bang 29]

slice_alf usage_flag equal to O specifies that the APS id is specified by
slice_aps_pic_parameter_set. slice_alf usage_flag equal to 1 specifies that the APS id is not
used but the ALF parameters are transmitted directl in the slice header.

nuh_temporal_id_plusl minus 1 specifies a temporal identifier for the NAL unit. The value of
nuh_temporal id plusl shall not be equal to 0.

The variable Temporalld is derived as follows:
Temporalld = nuh_temporal_id_plusl — 1

When nal unit_type is equal to IRAP_NUT, the coded slice belongs to an IRAP picture,
Temporalld shall be equal to 0.

The value of Temporalld shall be the same for all VCL NAL units of an access unit. The value of

Temporaild of a coded picture or an access unit is the value of the Temporalld of the VCL NAL

units of the coded picture or the access unit.

The value of Temporalld for non-VCL NAL units is constrained as follows:

— Ifnal unit_type is equal to SPS_NUT, Temporalld shall be equal to 0 and the Temporalld of
the access unit containing the NAL unit shall be equal to 0.

_ Otherwise, if nal unit_type is equal to APS_NUT, Temporalld shall be equal to that of the
access unit containing the NAL unit.

—  Otherwise, if nal unit_type is equal to EOS_NUT or EOB_NUT, Temporalld shall be equal
to 0.

— Otherwise, Temporalld shall be greater than or equal to the Temporalld of the access unit
containing the NAL unit.

NOTE — When the NAL unit is a non-VCL NAL unit, the value of Temporalld is equal to the
minimum value of the Temporalld values of all access units to which the non-VCL NAL unit
applies. When nal unit type is equal to PPS NUT, Temporalld may be greater than or equal
to the Temporalld of the containing access unit, as all picture parameter sets (PPSs) may be
included in the beginning of a bitstream, wherein the first code lgncture has Temporalld equal
to 0. When nal unit type is equal to PREFIX SEI NUT or SUFFIX SEI NUT, Temporalld
may be greater than or equal to the Temporalld of the containing access unit, as an SEI NAL
unit may contain information that applies to a bitstream subset that includes access units for
\SN]lE*licIl\‘nI }\ f Temporalld values are greater than the Temporalld of the access unit containing the
unit.

slice_aps_id specifies the adaptation_parameter_set_id of the APS that the slice refers to. The
Temporalld of the APS NAL unit having adaptation_parameter_set_id equal to slice_aps_id shall
be less than or equal to the Temporalld of the coded slice NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more slices of the same picture, the multiple APSs with the same value of
adaptation_parameter_set_id shall have the same content.

Vi du, khi c& st dung ALF chi ra 1a cho phép (tlrc 1a, gia tri cua phan it ¢t phap

tile_group alf usage flagla 1 hodc gia tri cla phén tir ¢t phép slice alf usage flagla
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1), thi alf data() co thé dugc gém trong phan ddu nhém phién hoic phén dau l4t, dua
trén diéu do, bd loc cho ALF ¢6 thé duoc dan xuat. Hodc, vi dy, khi co st dung ALF chi
ra v hiéu hoa (tuc 1a, gia tri cia phan it ca phap tile group_alf usage_flag la 0 hodc
gia tri cua phan tir ca phap slice alf usage flag 13 0), thi thong tin chi s APS (tirc 13,
phan tir ct phap tile group_aps_id hodc phan ti ¢t phap slice_aps_id) phén tir) 6 thé
duoc gém trong phﬁn d4u nhom phién hodc phén dau 14t, va bo loc cho ALF c6 thé dugc
dn xuét dua trén dit liu APS trong APS duge chi ra boi thng tin chi sé APS. O day,

thong tin chi sé APS c6 thé duoc goi 1a thong tin ID APS.

Vi dy, trong mot phuong an khéc cua sang ché nay, APS ¢6 thé gém thong s6 bo
tao lai hinh dang cung vé1 thong sb ALF. Cac thong sb b6 tao lai hinh dang san c6 da
dwoc gdm trong phan diu nhém phién hodc phan du lat, nhung ¢6 thé ¢ wu diém dé
dong gobi cac thong s6 b tao lai hinh dang cin dugc phén tich ca phap cing véi dit liéu
APS trong APS. Theo d6, trong mdt phuwong 4n khéac, APS co6 thé gdm thong s bd tao
lai hinh dang va thong s& ALF véi nhau. O day, dit lidu b tao lai hinh dang c6 thé gom
thong sb bo tao lai hinh dang, va thong s6 bo tao lai hinh dang c6 thé duogc goi 1 thong

s LMCS.

Pé dat duoc didu nay, thi cac cd ALF va cong cu bd tao lai hinh dang trong SPS
c6 thé duoc danh gia trude tién. Vi dy, quyét dinh dé cho phép/vo hiéu hoa viée st dung
cua ALF va/hodc b0 tao lai hinh dang co thé duoc chi rd bai SPS. Theo cach thay thé,
viée x4c dinh c6 thé dugc xac dinh boi thong tin hodc cac phén it ¢t phép duge gbm
trong SPS. Hai chtrc ning cong cu (co dugc cho phép ALF va co duge cho phép bo tao
lai hinh dang) c6 thé ¢6 van hanh mot cach doc 1ap voi nhau. Nghia 13, hai chirc nang
cdng cu co thé duogc gém mdt cach doc 1ap trong SPS. Viéc dong goi dit lieu ALF va bd

tao lai hinh dang trong APS ¢6 thé c6 1oi 12 n6 s& phuc vu dé cung cAp chirc ning bang
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cach tao nhém cac cong cu cla cac co ché c6 chire nang tuong tu lai v6inhau, tirc 13, ca
ALF va b0 tao lai hinh dang déu can phai tao cac bang trudc khi cac don vi NAL VCL
c6 thé duogc giai ma.

Vi du, nhu dugc md ta & trén, dd kha dung (cho phép) cua cong cu ALF co thé
dugce xac dinh théng qua cd dugc cho phép ALF (tuc 13, sps_alf enabled flag) trong
SPS, va sau d6 viéc lidu ALF dugc cho phép trong anh hién tai hodc 14t co phai la ALF
trong théng tin phan d4u hay khong. Didu nay c6 thé dugce chi ra thong qua c& dugc cho
phép (tirc 13, slice_alf enabeld flag). Khi gid tri ctia c& dugc cho phép ALF trong thong
tin phan dAu 12 1, thi phan tir ¢t phap s8 luong ID APS lién quan dén APS c¢6 thé duoc
phan tich ca phap/dugc phét tin hiéu. Bén canh do, s6 lugng ctia ct phap ID APS lién
quan dén APS cin dugc phan tich ¢t phép/duge phat tin hiéu duge thiét 1ap 1a bang gia
tri dwoc dan xuét dua trén phan ti ci phap s6 lugng ID APS lién quan dén APS. Nghia
13, diéu do co thé chi ra réng nhiéu APS c¢6 thé dugc phén tich ca phap hodc duoc tham

chiéu théng qua mot thong tin phén dau.

Ngoai ra, vi du, co thé xac dinh dugc viéc lidu cdng cu (hodc tao lai hinh dang)
LMCS c¢6 dugc cho phép dwa trén co dugc cho phép LMCS (tic la,
sps_reshaper enabled_flag) trong SPS hay khong. sps_reshaper_enabled_flag c6 thé
duoc goi 1a sps_lmes_enabled flag. Viéc LMCS c6 dugc cho phép trong anh hién tai
hodc 14t hién tai hay khong c6 thé duoc chi ra dua trén c& duge cho phép LMCS (tic la,
slice Imcs_enabeld flag) trong thong tin phan dau. Khi gi4 tri cua c& duoc cho phép
LMCS trong thong tin phin dAu 1a 1, thi phan tir ci phép s ID APS lién quan dén LMCS
6 thé duge phén tich ct phap/dugc phat tin hi¢u. M6 hinh LMCS (m6 hinh bd tao lai
hinh dang) c6 thé duge din xuét tir APS dugc chi ra béi phan tir ct phap s0 ID APS lién

quan dén LMCS. Vi du, APS c6 thé con gbm truong dir ligu LMCS, va truong dir liéu
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LMCS c6 thé gdm thong tin mé hinh LMCS (md hinh b6 tao lai hinh dang) duge md ta

g trén.

Trong mdt vi duy, SPS ¢6 thé gbm cii phap ctia bang 30 dudi day. Ci phap clia bang

30 c6 thé gdm phan tir ci phép sps_alf enabled flag va/hodc phan tir ct phap

sps_reshaper enabled flag 1a cd cho phép cong cu. Vi du, phin t& ci phap

sps_alf enabled flag co thé dugc st dung dé chi 1d liéu ALF c6 dugc st dung trong

chudi video dugc tao ma (CVS) hay khong. Phén tir ¢t phép sps_reshaper_enabled_flag

¢6 thé dugc sur dung dé chi 16 1iéu bd tao lai hinh dang c¢6 dugc st dung trong CVS hay

khéng. Vi du, phn tir cti phap sps_alf enabled_flag c6 thé 1a cd dé cho phép ALF trong

SPS. Ngoai ra, phan it cti phap sps_reshaper_enabled_flag c6 thé 1a co dé cho phép viéc

tao lai hinh dang trong SPS. Trong mot vi du, cti phap cua bang 30 6 thé 1a mot phﬁn

cua SPS.
[Bang 30]
seq_parameter_set_rbsp( ) { Descriptor
| ‘sps_alf_enabled_ﬂag u(l)
sps_reshaper_enabled_flag u(l)

rbsp_trailing_bits( )

}

Trong mdt vi du, cac nglt nghia that co thé duoc chi ra boi sps_alf enabled flag

va sps_reshaper_enabled flag c6 thé giéng nhu dwgc thé hién trong bang 31 dudi day.
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sps_alf_enabled_flag equal to O specifies that the adaptive loop filter is disabled.
sps_alf_enabled flag equal to 1 specifies that the adaptive loop filter is enabled.

sps_reshaper_enabled_flag equal to 1 specifies that reshaper is used in the coded video
sequence (CVS). sps_reshaper enabled_flag equal to 0 specifies that reshaper is not used in the

CVS.

Ngoai ra, trong mot vi du, APS ¢o thé gdbm cli phap clia bang 32 hodc bang 33 dudi

day. Trong mét vi dy, bang 32 hodc bang 33 ¢6 thé 1a mot phén cua APS.

[Bang 32]
adaptation_parameter_sct_rbsp(){ Descriptor
adaptation_parameter_set_id ue(v)
alf data()
tile_group reshaper_model( )
if( aps_extension_flag)
while( more rbsp data( ) )
aps_extension_data_flag u(l)
rbsp_trailing_bits( )
}
[Bang 33]
adaptation_parameter_set_rbsp(){ ' Descriptor
adaptation_parameter_set_id ue(v)
alf data()
slice_reshaper model( )
if( aps_extension_flag )
while( more_rbsp data( ) )
aps_extension_data_flag u(l)
rbsp trailing bits( )
§

Trong bang 32 hodc bang 33, phan tir ci phép adaptation_parameter set id

va/hodc phan tir ¢ phap aps_extension_data_flag c6 thé chi ra cung thong tin nhu dugc

md ta boi cac phuong an khac nhau duge md ta ¢ trén.
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Ngoai ra, trong mot vi dy, phén dau nhém phién hoac phé‘m dau 14t co thé gém cu

phap ciia bang 34 hodc bang 35 dudi day. Trong mot vi du, bang 34 hodic bang 35 c6 thé

13 mét phan cua phan dau nhom phién hoac phan dau lat.

[Bang 34]
tile_group header( ) { Descriptor
tile_group_pic_parameter_set_id ue(v)
if (sps_reshaper enabled flag || sps_alf enabled flag) {
tile_group_alf_enabled_flag u(l)
if(tile_group alf enabled flag)
tile_group_aps_id_alf u(s)
tile_group_reshaper_model_present_flag u(l)
if (tile_group_reshaper_model_present_flag )
tile_group_aps_id_reshaper u(5)
tile_group_reshaper_enable_flag u(l)
if (tile_group_reshaper enable_flag && (!( qtbtt_dual tree_intra_flag
&& tile group type=1)))
tile_group_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )

}

B

L
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[Bang 35]
slice_header() { Descriptor
slice_pic_parameter_set_id ue(v)

if ( sps_reshaper enabled flag || sps_alf enabled_flag) {

slice_alf enabled_flag u(l)
if( slice_alf enabled flag)

slice_aps_id_alf u(s)
slice_reshaper_model_present_{flag u(l)
if ( slice_reshaper model present flag ) |
slice_aps_id_reshaper " u(5)
slice_reshaper_enable_flag u(l)

if ( slice_reshaper_enable flag && (!( qtbtt_dual_tree_intra_flag &&
slice type==1)))
slice_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )
;

B

Cac nglt nghia cho phan tir ci phap tile group_aps_id_alf, phéan tit ca phap
tile_group aps_id reshaper, phén tir ¢t phép slice_aps_id_alf, va/hodc phan tir ¢t phip
slice_aps_id_reshaper trong sb cac phan tir cii phap dugc gbm trong cti phap cua bang
34 hodc bang 35 ¢6 thé gdm céc phan mo ta trong cac bang sau day, va cac phan tir ca
phép khéc co thé biéu dién cung thong tin nhu duge mo ta boi cac phuwong an khac nhau

dugc mo ta & trén.
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[Bang 36]

tile_group_aps_id_alf specifies the adaptation_parameter_set_id of the APS that the tile group
refers to access the ALF data. The Temporalld of the APS NAL unit having
adaptation_parameter set id equal to tile_group_aps_id_alf shall be less than or equal to the
Temporalld of the coded tile group NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more tile groups of the same picture, the multiple APSs with the same value of
adaptation_parameter_set_id shall have the same content.

tile_group_aps_id_reshaper specifies the adaptation_parameter_set_id of the APS that the tile
group refers to access the reshaper data. The Temporalld of the APS NAL unit having
adaptation_parameter- set_id equal to tile_group_aps_id_reshaper shall be less than or equal to
the Temporalld of the coded tile group NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more tile groups of the same picture, the multiple APSs with the same value of
adaptation_parameter set_id shall have the same content.

[Bang 37]

slice_aps_id_alf specifies the adaptation_parameter_set id of the APS that the slice refers to
access the ALF data. The Temporalld of the APS NAL unit having adaptation_parameter_set_id
equal to slice_aps_id_alf shall be less than or equal to the Temporalld of the coded slice NAL
unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more slices of the same picture, the multiple APSs with the same value of
adaptation_parameter set_id shall have the same content.

slice_aps_id_reshaper specifies the adaptation_parameter_set_id of the APS that the slice refers
to access the reshaper data. The Temporalld of the APS NAL unit having
adaptation_parameter_set_id equal to slice_aps_id reshaper shall be less than or equal to the
Temporalld of the coded slice NAL unit.

When multiple APSs with the same value of adaptation_parameter_set_id are referred to by two
or more slices of the same picture, the multiple APSs with the same value of

adaptation_parameter_set_id shall have the same content.

Mit khéc, vi du, cung APS co thé dugc st dung dé phén tich cu phép dir li€u APS
(trc 1a, alf data()) cling nhu thong tin vé md hinh bd tao lai hinh dang (tuc la,

tile_group reshaper_model()). Trong truong hop nay, phan dau nhom phién hodc phan
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dAu 14t c6 thé gdbm cl phap cla bang 38 hodc bang 39 duéi day. Trong mét vi du, bang

38 holic bang 39 c6 thé 1a mot phin ciia phan du nhém phién hodc phan dau l4t.

[Bang 38]
tile_group header( ) { Descriptor
tile_group_pic_parameter_set_id ue(v)
if ( sps_reshaper enabled_flag || sps_alf_enabled flag) {
tile_group_alf enabled_flag u(l)
if(tile_group alf enabled flag)
tile_group_aps_id u(s)
tile_group_reshaper_model_present_flag u(l)
if (tile_group reshaper model present_flag )
tile_group_aps_id u(s)
tile_group_reshaper_enable_flag u(l)
if (tile_group reshaper enable flag && (!( qtbtt_dual tree intra_flag
&& tile_group type==1)))
tile_group_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )

}

;
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[Bang 39]
slice_header( ) { Descriptor
slice_pic_parameter_set_id ue(v)

if ( sps_reshaper_enabled_flag || sps_alf_enabled_flag) {

slice_alf_enabled_flag u(l)
if( slice_alf enabled flag)

slice_aps_id u(s)
slice_reshaper_model_present_flag u(1)
if (slice_reshaper model present flag )

slice_aps_id u(s)
slice_reshaper_enable_flag u(l)

if (slice_reshaper enable flag && (!( gtbtt_dual tree intra_flag &&
slice type==1)))
slice_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )
}
}

Céc phan tir cii phap dugc gdm trong cli phap cla bang 38 hodc bang 39 ¢6 thé
biéu dién cung thong tin nhu dugc md ta boi cac phwong an khic nhau duoc md ta &
trén. O day, phan tir cu phép tile group aps_id hodc phan tir ¢t phap slice aps_id ¢6
thé dugc phan tich ¢t phap dé truy cap ALF va mé hinh b tao lai hinh dang trong mot
APS.

Phan ddu nhom phién hodc phan dAu 14t theo bang 34 hodc 35 c6 thé gbm thong
tin chi s6 APS cho dit liéu APS (ttc 13, tile_group_aps_id alf hoac slice_aps_id_alf) va
thong tin chi s6 APS cho dit liéu bo tao lai hinh dang (tirc 14, tile_group_aps_id_reshaper
hodc slice aps_id reshaper) mot cach riéng biét.

Phan diu nhém phién hodc phén dau 14t theo bang 38 hodc bang 39 gdm mot thong

tin chi s& APS (tic 14, tile_group aps_id hodc slice aps_id), va mot thong tin chi s

93



53980 94/143

APS 6 thé duge st dung 1am chi s6 APS cho dir liéu APS va thong tin chi s6 APS cho

dit 1iéu bo tao lai hinh dang.

Vi du, ALF va b tao lai hinh dang ¢6 thé dé cap dén cac APS khac nhau. N6i cach
khac, trong bang 34 hoic bang 35, thong tin chi s6 APS cho dir lieu APS (tirc 13,
tile_group aps_id alfhodc slice_aps_id_alf) va thong tin chi s6 APS cho dit liéu b tao
lai hinh dang (tic 13, tile_group _aps_id_reshaper hodc slice_aps_id_reshaper) co thé chi

ra thong tin chi sé cho cac APS khéc nhau.

Hoic, vi du, ALF va bd tao lai hinh dang c6 thé d& cap dén cung APS. N6i cach
khac, trong bang 34 hodc bang 35, thong tin chi sb APS cho dir liéu APS (tc 13,
tile group aps id alfhodc slice_aps_id_alf) va thong tin chi s6 APS cho dit liéu bd tao
lai hinh dang (tirc 13, tile_group aps_id_reshaper hodc slice_aps_id reshaper) co thé chi
ra thong tin chi sb cho cung APS. Theo céch thay thé, khi ALF va bd tao lai hinh dang
d& cap dén cing APS, thi mot thong tin chi s6 APS (tirc 1a, tile_group_aps_id hodc

slice_aps_id) c6 thé duoc gdm nhu duge thé hién trong bang 38 hoac bang 39.

Vi duy, trong m6t phuong an khac, sang ché @& xuit thong s6 bo tao lai hinh dang
c6 thé tuy theo diéu kién duge gbm trong APS clng v6i thong s6 ALF. Dé dat dugc diéu
nay, thi phén d4u nhém phién hoac ph?m dau 14t c6 thé dé cap dén mot hoic nhiéu APS
ma c6 thé duge 1am hoat dong boi yéu cau cua ung dung. Vi du, trueong hop st dung,
ma tai d6 quy trinh trich xut ludng bit con/ndi ludng bit, c6 thé duge xem xét. Trong
qua khit, viéc khong chi ra thugc tinh ludng bit c6 thé ngu ¥ dén cac rang budc hé théng.
Cu thé 13, hé théng phai str dung mot SPS cho toan bo (va do vay 1am phuc tap mot cach
hiéu qua viéc ndi cac CVS tir cac bo ma héa khac nhau), hodc thong bao cho tat ca céc
SPS tai phién bt du (va do vdy 1am gidm d6 linh hoat ctia bd mé héa trong viéc diéu

chinh thoi gian chay, vi thé chay). Do do, viéc nay c6 thé 6 loi dé phén tich ci phap dir
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lidu mo hinh ALF va bo tao lai hinh dang cAn thiét trong phan dau nhém phién dugc ra
didu kién 13 phai chiu viéc st dung ctia nd. Khi 1am nhw vay, hé théng ¢6 thé ¢6 do linh
hoat khi trich xuét cac don vi NAL VCL doc lap dé xir ly. Bén canh do, cac don vi NAL
¢6 thé c6 loi dé phat tin hidu thong tin trong phan ddu nhém phién hodc phan déu lat,

bén canh do linh hoat dugc cung cap bang cach phat tin hiéu ID APS.

D‘é dat duoc diéu nay, trong mot vi du, khi don vi NAL can phai phan tich ca phap
dit liéu APS (ttc 13, alf data()) va/hodc mo hinh bd tao lai hinh dang (ttc 1a,
tile_group reshaper model() hodc slice_reshaper_model()) hodc d& cap dén APS thay
vao d6, thi phin t& ci phép tile group_alf reshaper usage flag hodc
slice_alf reshaper usage flag co thé duoc st dung. Nghia 13, phan tir ca phap
tile group alf reshaper usage flag hodc slice_alf reshaper usage flag co thé dugc

gdm trong phén diu nhém phién hodc phén dau lat.

Trong mot vi du, phin dau nhém phién hodc phan dAu 14t ¢6 thé gdm ct phép cua
bang 40 hodc bang 41 dudi day. Trong mot vi du, bang 40 hoac bang 41 c6 thé 1a mot

phan ctia phan dau nhém phién hodc phan dau lat.

95



53980

96/143
[Bang 40]
' tile_group_header( ) { Descriptor
~ tile_group_pic_parameter_set_id ue(v)
if ( sps_reshaper_enabled flag || sps_alf enabled_flag) {
tile_group_alf enabled_flag u(l)
if(tile_group alf enabled flag)
tile_group_alf reshaper_usage_flag u(l)
if(tile_group_alf reshaper usage_flag)
alf data()
tile_group_reshaper_model_present_flag u(l)
if (tile_group_reshaper model present flag )
tile_group reshaper_model( )
} else {
tile_group_aps_id_alf u(s)
tile_group_reshaper_model_present_flag u(l)
if (tile group reshaper model present flag )
tile_group_aps_id_reshaper u(s)
}
tile_group_reshaper_enable_flag u(l)
if (tile_group reshaper enable flag && (!( qtbtt_dual_tree_intra_flag
&& tile group type==1)))
tile_group_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )

}

}
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[Bang 41]
slice_header( ) { w Descriptor
slice_pic_parameter_set_id L ue(v)

if ( sps_reshaper_enabled_flag || sps_alf_enabled_flag) {

slice_alf_enabled_flag u(l)
if( slice_alf enabled flag)
slice_alf reshaper_usage_flag u(l)
if( slice_alf reshaper usage flag)
alf data()
slice reshaper model_present_flag u(l)

— f i J
} else {
slice_aps_id_alf u(s)
slice_reshaper_model_present_flag u(l)
if ( slice_reshaper model present_flag )
slice_aps_id_reshaper u(s)
}
slice_reshaper_enable_flag u(1)

if ( slice reshaper enable flag && (!( qtbtt_dual_tree intra_flag &&
slice_type==1)))

slice_reshaper_chroma_residual_scale_flag u(l)

byte alignment( )
h
}

Cac nglt nghia cho phan td ca  phép phan t¢ cu
phaptile group alf reshaper usage flag hodc phan tr cu phép
slice alf reshaper usage flag trong sb cac phan tir cti phap dugce gbm trong cti phép
cua bang 40 hodc bang 41 cb thé gdm céc phan md ta trong cac bang sau day, va cac
phan i ¢ phép khac co thé chi ra cung thong tin nhu dugc mo ta boi cac phuong an

khac nhau dugc mo ta & trén.
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[Bang 42]

tile_group_alf reshaper_usage_flag equal to 0 specifies that the APS id is specified by
tile_group aps_pic_parameter_set. Tile_group_alf reshaper_usage_flag equal to | specifies that
the APS id is not used.

[Bang 43]

slice_alf_reshaper_usage_flag equal to 0 specifies that the APS id is specified by
slice_aps_pic_parameter_sct. slice_alf_reshaper_usage_flag equal to 1 specifies that the APS id
is not used.

Vi du, phéan tir cti phép tile_group_alf reshaper_usage flag hodc phan tir ¢t phap
slice_alf reshaper usage flag ¢6 th
hay khong. Nghia 1a, khi gia tri cia phan ttr ¢t phap tile_group_alf reshaper usage flag
hozic phan tir ci phép slice_alf reshaper_usage_flag 1a 1, thi ID APS khong duoc su
dung, vi theo d6, APS c6 thé khong dugc dé cap. Theo cach thay thé, khi gia tri cua
phan ti cu phap tile group_alf reshaper usage flag hodc phan t& ct phap
slice_alf reshaper usage flagla 0, thi ID APS co thé dugc str dung, va ID APS c6 thé
dugc chi 16 (dugc chi dinh) bd1 phan tr cti phap tile_group_aps_pic_parameter_set hoac
phan tr cG phdp slice aps_pic_parameter set. 0 day, phan t& ci phép
tile_group alf reshaper usage flag hodc phan tr cu phap
slice alf reshaper usage flag co thé duogc dat tén 1a co st dung APS hodc co str dung

ALF & b6 tao lai hinh dang.

Hodc, vi du, mot APS co thé duoc dé cap dén dé truy cép ca hai thong s6, trong
khi cung cp d6 linh hoat cho gdm c4 thong s6 mo hinh ALF va b tao lai hinh dang
trong phan d4u nhém phién hoic phan déu lat trong cling phién. Trong trudong hop nay,
phan dau nhém phién hoic phan dau l4t co thé gdm ct phap cta bang 44 hodc bang 45
duéi day. Trong mot vi du, bang 44 hodc bang 45 ¢6 thé 1a mot phin ctia phan d4u nhém
phién hoac phan dau lat.
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[Bang 44]
tile_group header( ) { Descriptor [
tile_group_pic_parameter_set_id ue(v)

if ( sps_reshaper enabled flag || sps_alf enabled_flag) {

tile_group_alf enabled flag u(l)
if(tile_group_alf enabled flag)
tile_group_alf reshaper usage_ flag u(l)
if(tile_group alf reshaper usage flag)
alf data()
tile_group_reshaper_model_present_{flag u(l)

if ( tile_group_reshaper model_present_flag )

tile_group reshaper model( )

} else {
tile_group_aps_id u(s)
tile_group_reshaper_model_present_flag u(l)
if ( tile_group_reshaper model present flag)
tile_group_aps_id u(s)
}
tile_group_reshaper_enable_flag u(1)

if (tile group reshaper enable flag && (!( qtbtt_dual_tree_intra_flag
&& tile_group type=—=1)))

tile_group reshaper_chroma_residual_scale_flag u(l)

byte alignment( )

;

99



53980 100/143

[Bang 45]
slice_header( ) { Descriptor
slice_pic_parameter_set_id ue(v)

if ( sps_reshaper_enabled flag || sps_alf enabled flag) {

slice_alf_enabled_flag u(1)
if( slice_alf enabled flag)
slice_alf reshaper_usage_flag u(l)
if( slice_alf reshaper usage flag)
alf data()
slice_reshaper_model_present_flag u(l)

if ( slice_reshaper model present_flag )

slice_reshaper model( )

} else {
slice_aps_id u(s)
slice_reshaper_model_present_flag u(l)
if ( slice_reshaper model present flag)
slice_aps_id u(s)
}
slice_reshaper_enable_flag u(l)

if ( slice_reshaper enable flag && (!( qtbtt_dual_tree_intra_flag &&
slice type==1)))
slice_reshaper_chroma_residual_scale_{flag u(l)

byte alignment( )
}

Phan dAu nhom phién hodc phan dau l4t trong bang 40 hodc bang 41 ¢6 thé gdbm
thong tin chi s6 APS cho dit liéu APS (tuc 13, phén tr ct phap tile group_aps_id_alf
hodc phan tir ¢t phép slice aps_id alf) va thong tin chi s6 APS cho dit li¢u b tao lai
hinh dang (tic 13, tile_group aps id reshaper hodc slice_aps_id reshaper) mot cach
riéng biét.

Phin diu nhém phién hodc phén dau lat theo bang 44 hodc 45 gdm mot thong tin

chi s6 APS (tirc 13, phan tir ¢t phap tile group_aps_id hodc slice_aps_id), va mot thong
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tin chi s6 APS ¢6 thé dugc sir dung cho cé chi sb APS cho dit lidu APS va thong tin chi

s6 APS cho dit liéu bo tao lai hinh dang.

Vi du, ALF va bd tao lai hinh dang ¢6 thé d& cap dén cac APS khac nhau. N6i cach
khac, trong bang 40 hoic bang 41, thdng tin chi s APS cho dit liéu APS (tuc 1a,
tile_group aps_id alfhodc slice_aps_id_alf) va thong tin chi s6 APS cho dit liéu bo tao
lai hinh dang (tirc 13, tile_group aps_id_reshaper hodc slice_aps_id_reshaper) c6 thé chi

ra thong tin chi sé cho cac APS khéc nhau.

Miit khéc, vi du, ALF va b tao lai hinh dang co thé d& cap dén cing APS. N6i
cach khac, trong bang 40 hodc bang 41, thong tin chi s6 APS cho dir liéu APS (tuc 14,
tile_group aps_id_alfhodc slice_aps_id_alf) va thong tin chi s6 APS cho dit liéu bo tao
lai hinh dang (tirc 13, tile_group aps_id_reshaper hodc slice_aps_id_reshaper) c6 thé chi
ra thong tin chi sé cho cing APS. Theo cach thay thé, khi ALF va b0 tao lai hinh dang
dé cap dén cung APS, thi mot thong tin chi s6 (tic 1a, tile group aps id hodc

slice_aps_id) c6 thé dugc gdm nhu duge thé hién trong bang 44 hodc bang 45.

Fig.13 va Fig.14 thé hién mot cach so lugc vi du vé phuong phap ma hoa
video/hinh anh va cac thanh phan lién quan theo phuong an (cac phuwong 4n) ctia sing
ché. Phuong phap duoc boc 16 trén Fig.13 ¢6 thé dugc thuc hién béi thiét bi ma hoa
duoc boc 16 trén Fig.2. Cu thé 14, vi du, S1300 trén Fig.13 c6 thé duoc thuc hién béi bo
cong 250 cita thiét bi ma héa, va S$1310 ¢6 thé dugc thuc hién béi bd loc 260 cua thiét
bi ma hoa, va S1320 co thé duogc thuc hién béi bd ma hoa entrdpi 240 cua thiét bi ma
hoa. Phuong phap dugc boc 16 trén Fig.13 c6 thé gdm cac phuong 4n dwgc mo ta ¢ trén

trong sang ché.

Tham khao dén Fig.13, thiét bi ma héa c6 thé tao ra cac miu duge téi tao ctia khoi

hién tai trong anh hién tai (S1300). Vi dy, thiét bi ma hoa c6 thé dan xuat cac mAu du
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do4n ctia khdi hién tai dya trén ché do du doan. Trong truong hop nay, cac phuong phap
du doan khac nhau dugc bdc 10 trong sang ché, nhu 13 viéc du doan lién &nh hodc viéc
du doan trong anh, c6 thé duoc ap dung. Cac mau du c6 thé duge dan xudt dua trén céc
mAu du doan va cac miu gdc. Trong tredng hop nay, théng tin phén du ¢6 thé duoc dan
xuét dua trén cdc mau du. Dua trén thong tin phén du, thi cac mau du (dugc sta déi) co
thé dugc din xuat. Cac miu duoc tai tao co thé dugc tao ra dua trén cac mau du (duoc
sira d61) va cac mau dy doan. Khdi duge tai tao va anh duoc téi tao co thé dugc dan xuét

dua trén cac mau dugc tai tao.

Thiét bi ma hoa tao ra thong tin lién quan dén viéc tao lai hinh dang cho cac mau
duoc tai tao (S1310). Mit khéc, vi du, thiét bi ma héa c6 thé tao ra thong tin lién quan
dén viéc tao lai hinh dang va/hodc thong tin lién quan dén ALF cho cac mau duoc tai
tao. Vi du, thiét bi ma hoa c6 thé dan xuét thong sb lién quan dén viéc tao lai hinh dang,
von c6 thé dugc ap dung dé loc cac mau duoc tai tao, va ¢ thé tao ra thong tin lién quan
dén viéc tao lai hinh dang. Hodc, vi du, thiét bi ma hoa c6 thé din xuat thong sb lién
quan dén ALF, von ¢6 thé duge ap dung dé loc cac mau duoc téi tao, va tao ra thong tin
lién quan dén ALF. Vi dy, thong tin lién quan dén viéc tao lai hinh dang c6 thé gom it
nhét mot s6 thong tin trong sb thong tin lién quan dén viéc tao lai hinh dang dugc mo ta
& trén trong sang ché. Hodc, vi du, thong tin lién quan dén ALF c6 thé gdm it nhat mot
s6 thong tin trong sb thong tin lién quan dén ALF dugc mo ta & trén trong sang ché. O
day, thong tin lién quan dén viéc tao lai hinh dang ¢6 thé dugc biéu dién 1a thong tin lién
quan dén LMCS, va thong sb lien quan dén viéc tao lai hinh dang c6 thé duoc biéu dién
1a théng s6 lién quan dén LMCS. Vi du, dit liéu tao lai hinh dang c6 thé duoc goi la dit
liéu LMCS, cac thong sb lién quan dén viéc tao lai hinh dang, thong tin m6 hinh tao lai

hinh dang, hodc thong tin duoc gdm trong md hinh tao lai hinh dang.
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Thiét bi ma hoa ma s& hda thong tin hinh anh g6m thong tin vé viéc tao ra ciia cac
mau duoc tai tao va thong tin vé viéc tao lai hinh dang (S1320). Hoac, vi du, thiét bi ma
hoa c6 thé mi hoa thong tin hinh anh gbm it nhat mot phan ciia thong tin vé viéc tao ra
cua cac mau duoc tai tao, thong tin vé viéc tao lai hinh dang, hodc thong tin vé ALF. O
day, thong tin 1i€n quan dén viéc tao lai hinh dang c6 thé dugc goi 1a thong tin lién quan
dén LMCS. Thong tin hinh anh ciing ¢ thé duoc goi 1a thong tin video. Vi du, thong tin
dé tao ra cac mau duoc tai tao co thé gém, vi duy, théng tin lién quan dén viéc du doan
va/hodc thong tin phan du. Thong tin lién quan dén viéc du doan c6 thé gdbm thong tin

NMALTD

vé cac ché dd du doan khac nhau (tirc 14, ché d hop nhat, ché d6 MVP, v.v
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MVD, va tuong tu.

Thong tin hinh 4nh c6 thé gdm cac thong tin khac nhau theo phuong n cia sang
ché. Vi du, thong tin hinh &nh c6 thé gdm it nhat mot thong tin hodc it nhat mot phan tir
cu phap dugc boc 10 trong it nhit mot bang trong sd cic bang 1 dén 45 dwgc mo ta &

trén.

Vi dy, théng tin hinh anh c6 thé gdm tap hop thong sb thich tmg (APS) va/hogc
thong tin ID cho APS. Hodc, vi du, thong tin lién quan dén viéc tao lai hinh dang c6 thé
2dm APS vi/hodc thong tin ID cho APS. Vi du, APS c6 thé gom dit liéu tao lai hinh
dang. Vi du, dit liéu tao lai hinh dang c6 thé gdm thong tin dé dan xudt chi s6 4nh xa chi
ra mbi quan hé anh xa gifta cac gid tri cua cac mau dugc tai tao (thanh phén dd choi) cua
khéi hién tai. Hodc, vi du, dit lidu tao lai hinh dang c6 thé gdm thong tin dé thuc hién
quy trinh tao lai hinh dang. Vi dy, quy trinh tao lai hinh dang c6 thé chi ra quy trinh tao
lai hinh dang nguoc, va chi s6 anh xa co6 thé gém chi s6 dugc st dung cho quy trinh tao
lai hinh dang ngugc. Tuy nhién, quy trinh tao lai hinh dang theo sang ché khong bi gisi

han & quy trinh tao lai hinh dang nguoc, va quy trinh tao lai hinh dang chuyén tiép hoic
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quy trinh tao lai hinh dang sic do co thé dugc st dung. Tuy nhién, khi quy trinh tao lai
hinh dang chuyén tiép hodc quy trinh tao lai hinh dang sic do duge st dung, thi thir tu
ma trong d6 thong tin lién quan dén viéc tao lai hinh dang dugc tao ra within quy trinh
ma hoa c6 thé bidn dbi, va chi sb ciing c6 thé bién ddi theo quy trinh tao lai hinh dang
chuyén tiép hodc quy trinh tao lai hinh dang sdc do. Vi du, quy trinh tao lai hinh dang
¢6 thé duoc goi 1a quy trinh LMCS, dit liéu tao lai hinh dang c6 thé dugc goi 1a dir ligu
LMCS, va thong tin lién quan dén viéc tao lai hinh dang c6 thé duogc goi 1a thong tin
lién quan dén LMCS, va cu tiép tuc nhu thé. Hoac, vi du, thong tin lién quan dén ALF

Qg Yrr 3. A D

c6 thé gdbm APS va/hodc thong tin ID cho APS. Vi dy, APS ¢6 the gém dit liéu APS. Vi

lieu APS ¢6 thé gdm thong tin dé thuc hién quy trinh ALF.

Vi du, dir liéu tao lai hinh dang c6 thé dugc dua trén thong tin ID cho APS. Ngoai
ra, dit liéu APS co thé duoc dua trén thong tin ID cho APS. Nghia 1a, dit liéu tao lai hinh
dang c6 thé dugc gdm trong APS dugc chi ra boi thong tin ID cho APS. Ngoai ra, dir

licu APS c6 thé dugc gom trong APS dugc chi ra béi thong tin ID cho APS.

Hodc, vi dy, dit liéu tao lai hinh dang va dit liéu APS co thé duoc gém trong mat
APS. Trong trudng hgp nay, vi thong tin ID cho APS cho dit ligu tao lai hinh dang va
thoéng tin ID cho APS cho dit liéu APS c6 thé gidng nhau, nén mdi thong tin trong 56
ndy c6 thé dugc biéu didn mot céch riéng biét, hodc c6 thé dugce biéu dién nhur 13 mot.
Trong trudong hop nay, dé thuan tién cho viéc mo ta, thi mot APS gf?)m dit liéu tao lai

hinh dang va dit liéu APS c6 thé dugc goi la APS thi nhat.

Theo cach thay thé, vi du, dit liéu tao lai hinh dang va dit liéu APS c6 thé dugc
gdm trong cac APS khéc nhau. Trong truong hop nay, dé thuén tién cho viéc md ta, thi

APS gbm dit liu tao lai hinh dang c6 thé dugc goi 1a APS thtr nhét, va APS gom dir
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lidu APS c6 thé duoc goi la APS thir hai. Trong truong hop nay, APS thi nhat c6 thé
khéc vi APS thit hai, va théng tin ID cho APS thir nhét ciing c6 thé khéc v6i thong tin

ID cho APS thw hai.

Hodc, vi duy, dit liéu tao lai hinh dang hodc dit liéu APS c6 thé dugc gém trong mot
APS. Trong trudng hop nay, dé thuan tién cho viéc mo ta, thi APS gém dir liéu tao lai

hinh dang hogc dit lidu APS ¢6 thé dugc goi 1a APS thé nhat.

Vi du, khi dit liéu tao lai hinh dang va dit liéu APS dugc g@)m trong mot APS, khi
thong tin ID duge phan biét mot cach riéng biét, khi duoc gém trong cac APS khéc nhau,
hodc khi mot dit li€u trong sb dit liéu tao lai hinh dang hodc dit liéu APS duoc gém trong
APS, thi thong tin ID trén APS cho dit liéu tao lai hinh dang c6 thé duoc biéu dién béi
phan tir cu phap tile_group_aps_id_reshaper hodc phén td ci phéap
slice_aps_id_reshaper phan tir ¢t phap. Theo cach thay thé, thong tin ID trén APS cho
dit liéu APS c6 thé duoc biéu dién boi phan tir ¢t phép tile_group_aps_id_alf hodc phan
tir cu phép slice_aps_id_alf. Hodc, vi du, khi dir liéu tao lai hinh dang va dir liéu APS
dugc gém trong mOt APS hoac khi mot di¥ liu trong sb di 1iéu tao lai hinh dang hoic
dit lidu APS dugc gdm trong APS, thi thong tin ID cho APS la phan tir ca phép
tile group aps_id phan tir cti phap hodc phan tr ¢t phap slice_aps_id phén tir cti phap
c6 thé duoc trinh bay trong ciing mot dang. Tuy nhién, vi du, thong tin ID cho APS dé
tao lai hinh dang va ALF c6 thé dugc chi ra mot cach twong tmg nho str dung thong tin
ID cho APS cuia cung mdt loai. Vi duy, thong tin ID cho APS dé tao lai hinh dang va/hoic
ALF c6 thé duge gdm trong thong tin phin dau. Vi du, thong tin hinh anh c6 thé gdm
thong tin phan dAu, va thong tin phin diu ¢6 thé gdm phan dau anh hodic phan dau lat

(hodc phin d4u nhom phién), va diéu twong tw c6 thé duge dp dung dudi day.
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Vi du, thong tin hinh anh gdm tap hop thong s6 chudi (SPS), va SPS gom c& dugc
cho phép tao lai hinh dang thir nhét chi ra viéc lidu viéc tao lai hinh dang c6 dugc cho
phép hay khong va SPS gbm c& dugc cho phép ALF thu nhét chi ra viéc liéu ALF c6
duoc cho phép hay khong. Vi du, co duge cho phép tao lai hinh dang thir nhét c6 thé
duoc goi 1a phan tir ¢t phép sps_reshaper_enabled_flag phén tir ca phap, va co dugc

cho phép ALF thu nhAt c6 thé chi ra phan tir c phap sps_alf enabled_flag.

Vi dy, dua trén gia tri ciia c& dugc cho phép tao lai hinh dang tha nhét 1a 1, thi
thong tin phén dau gém ¢d duge cho phép tao lai hinh dang thi hai chi ra viéc li€u viéc
tao lai hinh dang cé dugc cho phép trong anh hodc lat hay khong. Nghia la, khi gia tri
ciia co duge cho phép tao lai hinh dang thir nhét 1a 1, thi théng tin phén dau gdm co
duoc cho phép tao lai hinh dang thir hai chi ra viéc liéu viéc tao lai hinh dang c6 dugc
cho phép trong anh hodc 14t hay khong. Ngoai ra, dwa trén gia tri cta c& dugc cho phép
tao lai hinh dang tht nhat 1a 0, thi thong tin phan dau c6 thé khong gom c& dugc cho
phép tao lai hinh dang thtr hai. Nghia 13, khi gia tri cta co duge cho phép tao lai hinh
dang thir nhat 13 0, thi thong tin phén dau cé thé khong gém cd dugce cho phép tao lai
hinh dang thir hai. Vi dy, c& dugc cho phép tao lai hinh dang thir hai ¢6 thé duoc goi la
phan t& ci phép tile group reshaper enabled flag hodc phan t& ci phép

slice_reshaper enabled flag.

Vi du, dua trén gia tri cua c& duge cho phép tao lai hinh dang thir nhét 1a 1, thi
thong tin phén dau c6 thé gf”)m cd ¢6 mit mo hinh tao lai hinh dang chi ra viéc liéu mo
hinh tao lai hinh dang dang c6 mit trong anh hodc 14t hay khong. Nghia 13, khi gia tri
cta cO dugce cho phép tao lai hinh dang thir nhét 1a 1, thi thong tin phan dau c6 thé gdm
c& ¢6 mat mo hinh tao lai hinh dang. Vi dy, co ¢6 mat md hinh tao lai hinh dang ¢6 thé

chi ra phan tir ct phép tile group reshaper_model present_flag hodc phan tir cti phép
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slice_reshaper model present flag. Ngoai ra, vi du, dua trén gia tri cua co c6 mat mo
hinh tao lai hinh dang 1a 1, thi thong tin phin dAu c6 thé gdm cd duge cho phép tao lai
hinh dang thir hai. Nghia 13, khi gia tri ctia c& ¢6 mit md hinh tao lai hinh dang l1a 1, thi

thong tin phin ddu c6 thé gdm cd dugce cho phép tao lai hinh dang thir hai.

Vi du, viéc thuc hién quy trinh tao lai hinh dang duoc biéu dién dua trén cd dugc
cho phép tao lai hinh dang thir nhét, cd ¢6 mat mé hinh tao lai hinh dang, va/hodc co
duoc cho phép tao lai hinh dang tht hai. Hodc, vi du, viéc thuc hién quy trinh tao lai
hinh dang duogc biéu dién dya trén gia tri cia co& duge cho phép tao lai hinh dang thir
nhét 1a 1, gi4 tri cia c& ¢6 mit mo hinh tao lai hinh dang la 1, va/hodc gia tri cua co

duoc cho phép tao lai hinh dang thir hai la 1.

Vi du, dua trén gia tri cua co dugce cho phép ALF thu nhét 13 1, thi thong tin phén
d4u c6 thé gdm cd duge cho phép ALF thir hai chi ra viéc liéu ALF c6 dugc cho phép
trong anh hoic 1at hay khong. Nghia 1, khi gia tri ciia c& dugc cho phép ALF thu nhét
1a 1, thi théng tin phan du c6 thé gém cd duoc cho phép ALF thir hai chi ra viéc liéu
ALF c¢6 duoc cho phép trong anh hodc 1at hay khong. Trong trudng hop khac, dya trén
gia tri cia co duge cho phép ALF thu nhét 1a 0, thi théng tin phan d4u c6 thé khong gdm
cd dugc cho phép ALF thir hai. Nghia 13, khi gia tri ctia c& dugc cho phép ALF thtr nhét
14 0, thi thong tin phan dau c6 thé khong gbm c& dugc cho phép ALF thu hai. Vi du, co
dugc cho phép ALF tht hai co thé duwoc goi la phin tr cG phép
tile group alf enabled flag hodc phan tir ¢t phap slice alf enabled_flag.

Vi duy, dua trén gid tri cua c& duge cho phép ALF thi hai la 1, thi thong tin phr?m
dAu c6 thé gdm cd st dung ALF chi ra viéc liéu ALF c6 dugce sir dung trong énh hodc
1at hay khong. Nghia 1a, khi gia tri cta c& duge cho phép ALF thit hai Ia 1, thi thong tin

phan du c6 thé gdbm co sir dung ALF chi ra viéc liéu ALF c6 duge st dung trong anh
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hoic 14t hay khong. Trong truong hop khac, dua trén gia tri cia c& dugc cho phép ALF
thir hai 12 0, thi thong tin phan d4u c6 thé khong gdm cd st dung ALF. Nghia 14, khi gia
tri ciia c& dugc cho phép ALF thir hai la 0, thi thong tin phén dau co thé khong gbém co
duoc cho phép ALF. Vi dy, co st dung ALF c6 thé duge goi 1a phan tir i phap

tile group alf usage flag hodc phén tir ¢t phap slice alf usage flag.

Vi du, dua trén gia tri cia co st dung ALF 1a 1, thi thong tin phﬁn dau co thé g@)m
dit liéu APS. Nghia 13, khi gié trj cia co sit dung ALF 1a 1, thi thong tin phan dau c6 thé
gbm dit liéu APS. Trong truong hop nay, dir liéu APS c6 thé duoc st dung cho quy trinh
ALF ma khong can st dung APS dugc chi ra boi thong tin ID cho APS. Hodc, vi dy,
dua trén gi4 tri clia ¢ st dung ALF 13 0, thi thong tin phan dau ¢6 thé gdm thong tin ID

cho APS.

Vi dy, dua trén gid tri ctia co dugce cho phép tao lai hinh dang thir nhat1a 1 va gia
tri cia co dugce cho phép ALF thu nhit 1a 1 (tire 13, khi gia tri ciia ¢ duoc cho phép tao
lai hinh dang th& nhét 1a 1 va gia tri cta cd dugc cho phép ALF thir nhét 1a 1), thi thong
tin phﬁn dau c6 thé gém c& duge cho phép ALF thtr hai chi ra viée liéu ALF ¢6 duogc
cho phép trong anh hodc 14t hay khong, va dua trén gid tri ctia co dugc cho pheép ALF
tht hai 1a 1 (ttc 13, khi gié tri cua c& dugc cho phép ALF thtr hai 1a 1), thi thong tin phan
dau co thé gém cd str dung ALF va tao lai hinh dang chi ra viéc liu c6 st dung ALF va
viéc tao lai hinh dang trong anh hogc 1at hay khong. Vi dy, co su dung ALF va tao lai
hinh dang ¢6 thé dugc goi la phan tir ¢t phép tile group alf reshaper usage_flag va

phan tir ¢t phap slice alf reshaper usage flag.

Vi du, dua trén gid tri ctia co st dung ALF va tao lai hinh dang 1a 1 (tre 1a, khi gia
tri ciia c& st dung ALF va tao lai hinh dang 14 1), thi thong tin phan dau c6 thé gdm dir

liéu APS va dir liéu tao lai hinh dang. Hodc, vi du, dua trén gia tri cua co sit dung ALF
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va tao lai hinh dang 1a 0 (ttrc 1, khi gia tri cta co str dung ALF va tao lai hinh dang la
0), thi thong tin phin dAu gdm thong tin ID cho APS tht nhét va thong tin ID cho APS
thir hai. O day, thong tin ID trén APS thir nhat c6 thé chi ra thong tin ID trén APS cho
dit liéu tao lai hinh dang, va thong tin ID trén APS thir hai co thé chi ra thong tin ID trén
APS cho dit liéu APS. Vi du, APS tht nhét va APS tht hai c6 thé giéng nhau, hoic,

trong truedong hop khéc, c6 thé khéac nhau.

Vi du, thiét bi ma héa c6 thé tao ra ludng bit hoic théng tin duwge ma héa bang cach
ma hoa thong tin hinh anh gdm tit ca hodc mdt phén cua thong tin (hodc cac phén ti cu
phap) dugc mo ta & trén. Theo cach thay thé, n6 co6 thé duge xuit ra trong dang ludng
bit. Bén canh do, ludng bit hodc thong tin dwoc méa hoa co thé duge truyén dén thiét bi
giai ma thong qua mang hodc phuong tién luu trit. Theo cach thay thé, ludng bit hoic
thong tin duoc ma hoa c6 thé duge luu trit trong phuong tién luu trit doc dugc bdi may
tinh (khong chuyén tiép), va ludng bit hodc thong tin dugc ma hoa c6 thé dugc tao ra

bdi phuong phap ma hoa hinh anh dugc mé ta ¢ trén.

Fig.15 va Fig.16 thé hién mot cach so luge vi du vé phuong phap giai ma hinh
anh/video va cac thanh phan lién quan theo phuong 4n cla sang ché. Phuong phap duoc
bdc 10 trén Fig.15 c6 thé duoc thuc hién boi thiét bi giai ma dugc minh hoa trén Fig.3.
Cu thé 13, vi du, S1500 trén Fig.15 c6 thé duoc thuc hién bdi b gidi ma entropi 310 cia
thiét bi giai ma, S1510 c6 thé duoc thyc hién boi bd cong 340 clia thiét bi giai ma, va
$1520 ¢6 thé dwoc thuc hién boi bd loc 350 ciia thiét bi giai ma. Phuwong phap duogc boe

16 trén Fig.15 ¢6 thé gdm cac phuong an dwgc md té & trén trong sang ché.

Tham khao dén Fig.15, thiét bi giai ma c6 thé nhan/thu nhén thong tin video/hinh
anh (S1500). Thong tin hinh anh c6 thé gdbm cac thong tin khac nhau theo phuong an

cua sang ché. Vi du, thong tin hinh anh c6 thé gém it nhat mot thong tin hoac it nhat mot
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phan tir ¢t phap duge boc 10 trong it nhat mot bang trong sb cac bang 1 dén 45 duoc md
t4 & trén. Vi duy, thong tin hinh 4nh c6 thé dugc goi 1a video thong tin. Vi du, thong tin
hinh anh c6 thé gém it nhat mét phén cua thong tin li€én quan dén viéc tao ra cta cac
mau dugc tai tao, thong tin lién quan dén viéc tao lai hinh dang, hodc thong tin lién quan
dén ALF. Vi du, thong tin dé tao ra cac mau duoc tai tao co thé gém, vi du, thong tin
lién quan dén viéc du doan va/hodc thong tin phan du. Thong tin lién quan dén viéc du
doén c6 thé gdm thong tin vé& cac ché d du doén khac nhau (tirc 13, ché do hop nhat,

ché 36 MVP, v.v.), thong tin MVD, va tuong tu.

Thiét bi giai ma tao ra cac mau duoc tai tao cia khdi hién tai dua trén thong tin
hinh 4nh (S1510). Vi du, thiét bi giai ma c6 thé dAn xuit cac mAu du doén ctia khdi hién
tai dua trén thong tin li€n quan dén viéc du doan duogc gdm trong thong tin hinh anh.
Hodc, vi du, thiét bi giai ma c6 thé dn xuét cac mAu du dua trén thong tin phan du dugc
gém trong thong tin hinh anh. Hodc, vi du, thiét bi giai ma co thé tao ra cac mau duogc
tai tao dua trén cac mau du doan va cac mau du. Khdi duge tai tao va anh duoc tai tao

6 thé dugce dan xuét dua trén cac mau dugc tai tao.

Thiét bi giai ma thuc hién quy trinh tao lai hinh dang trén céc mau duogc tai tao
(S1520). Hodc, vi du, thiét bi giai ma ¢6 thé thuc hién quy trinh tao lai hinh dang va/hodc
quy trinh ALF trén céc mAu dugc tai tao. Vi du, thiét bi gidi ma c6 thé thu nhan thong
tin lién quan dén viéc tao lai hinh dang v&/hogc théng tin lién quan dén ALF tir thong
tin hinh anh, va c6 thé dan Xuét thong sb lién quan dén viéc tao lai hinh dang va/hodc
thong sb lién quan dén ALF duya trén thong tin lién quan dén viéc tao lai hinh dang
va/hodc thong tin lién quan dén ALF, va co thé thuc hién quy trinh tao lai hinh dang
hodc quy trinh ALF. Vi du, thong tin 1i€n quan dén viéc tao lai hinh dang c6 thé gém it

nhAt mot sb thong tin trong sb thong tin lién quan dén viéc tao lai hinh dang dugc mé ta
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& trén trong sang ché. Hoic, vi du, thong tin lién quan dén ALF c6 thé gdm it nhat mot
s6 thong tin trong sb thong tin lién quan dén ALF dugc md ta & trén trong sdng ché. 0
day, thong tin lién quan dén viéc tao lai hinh dang c6 thé dugc bicu dién 1a thong tin lién
quan dén LMCS, va thong sb lién quan dén viéc tao lai hinh dang c6 thé duoc biéu dién
1a thong s6 lién quan dén LMCS. Vi dy, dit lidu tao lai hinh dang c6 thé dugc goi 1a dit
licu LMCS, céc thong sb lién quan dén viéc tao lai hinh dang, thong tin md hinh tao lai

hinh dang, hodc thong tin dugc gdm trong md hinh tao lai hinh dang.

Vi du, thong tin hinh anh ¢6 thé gdm tap hop théng s thich timg (APS) va/hodc
thoéng tin ID cho APS. Vi du, APS c6 thé g6m dit 1iéu tao lai hinh dang, va quy trinh tao
lai hinh dang c6 thé duoc thuc hién dua trén dit lidu tao lai hinh dang. O déy, quy trinh
tao lai hinh dang c6 thé gdm quy trinh dan xuét gid tri cia mau dugc tai tao ma dugce
anh xa dwa trén chi s 4nh xa va gi4 tri cia mAu dugc tai tao (thanh phén do choi) cua
khéi hién tai. Vi du, chi sé 4nh xa c6 thé dugc dan xuat dva trén dit li¢u tao lai hinh
dang. Vi duy, quy trinh tao lai hinh dang c6 thé chi ra quy trinh tao lai hinh dang nguorc,
va chi sb anh xa c6 thé gdbm chi s6 duoc sir dung cho quy trinh tao lai hinh dang nguorc.
Tuy nhién, quy trinh tao lai hinh dang theo sang ché khong bi gi¢i han & quy trinh tao
lai hinh dang ngugc, va quy trinh tao lai hinh dang chuyén tiép hodc quy trinh tao lai
hinh dang sdc d6 c6 thé dugce st dung. Tuy nhién, khi quy trinh tao lai hinh dang chuyén
tiép hodc quy trinh tao lai hinh dang sic d6 duoc st dung, thi th ty ma trong do quy
trinh tao lai hinh dang duoc thyc hién trong qud trinh giai mé co6 thé duoc thay doi, va
chi s6 ciing c6 thé bién d6i theo quy trinh tao lai hinh dang chuyén tiép hodc quy trinh
tao lai hinh dang sic do. Vi du, quy trinh tao lai hinh dang c6 thé dugc goi la quy trinh
LMCS, dit liéu tao lai hinh dang c6 thé dugc goi la dir liéu LMCS, va thong tin lién quan
dén viéc tao lai hinh dang c6 thé dugc goi 1a thong tin lién quan dén LMCS, va ctr tiép
tuc nhu thé. Hoic, vi du, APS ¢6 thé gém dix liéu APS, va quy trinh ALF ¢6 thé duoc
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thue hién dua trén dit liéu APS. O day, quy trinh ALF c6 thé gdm quy trinh dé dan xuét

cac hé sb loc ALF dua trén dit liéu APS.

Vi du, dir liéu tao lai hinh dang cé thé dugc dan xuét dua trén thong tin ID cho
APS. Ngoai ra, dit liéu APS co thé duoc dan xuét dua trén thong tin ID cho APS. Nghia
13, dit liéu tao lai hinh dang c6 thé dugc gdm trong APS dugc chi ra boi thong tin ID
cho APS. Ngoai ra, dit liéu APS c6 thé duoc gdm trong APS duge chi ra boi thong tin

ID cho APS.

Hoic, vi du, dit liéu tao lai hinh dang va dit liéu APS c6 thé dugc gém trong mot
APS. Trong trudng hgp nay, vi thong tin ID cho APS cho dit li¢u tao lai hinh dang va
thong tin ID cho APS cho dit liéu APS c6 thé giéng nhau, nén mdi thong tin trong s6
nay ¢6 thé duge bidu didn mot cach riéng biét, hodc c6 thé duoc bicu dién nhw 1a mot.
Trong truong hop nay, dé thuén tién cho viéc mo ta, thi mot APS gém dir liéu tao lai

hinh dang va dit liéu APS ¢6 thé duoc goi 1a APS thir nhét.

Theo cach thay thé, vi du, dit liéu tao lai hinh dang va dit liéu APS c6 thé dugc
gdm trong cic APS khac nhau. Trong trudng hop nay, dé thuan tién cho viéc mo ta, thi
APS gdm dit liéu tao lai hinh dang c6 thé dwoc goi la APS thi nhét, va APS gdm dit
liéu APS c6 thé duge goi 1a APS thir hai. Trong trudng hop nay, APS thu nhat c6 thé
khac v6i APS thir hai, va thong tin ID cho APS thir nhét ciing ¢ thé khéc véi thong tin
ID cho APS thtr hai.

Hoic, vi du, dit liéu tao lai hinh dang hodc dit liéu APS ¢6 thé duoc gém trong mot
APS. Trong truong hop nay, dé thuén tién cho viéc mo ta, thi APS gém dir liéu tao lai
hinh dang hozc dit liéu APS ¢6 thé dugc goi 1a APS thir nhat.

Vi du, khi dit liéu tao lai hinh dang va dit liéu APS dugc gém trong mot APS, khi
thong tin ID dugc phan biét mot cach riéng biét, khi dugc gém trong cac APS khéc nhau,

112



53980 113/143

hodc khi mot dit liéu trong sb dit liéu tao lai hinh dang hoic dit liéu APS duoc gém trong
APS, thi théng tin ID trén APS cho dif liéu tao lai hinh dang c6 thé dugc bicu dién béi
phan tir ciu phap tile_group aps_id reshaper hodc phan tr cd phép
slice aps_id reshaper phan tir ¢t phap. Theo cach thay thé, thi théng tin ID trén APS
cho dit liéu APS c6 thé duge bidu dién boi phan tir ¢ phép tile_group_aps_id_alf hodc
phan it ¢t phap slice_aps_id_alf. Hodc, vi du, khi dit li¢u tao lai hinh dang va dir liéu
APS duoc gdm trong mot APS hozic khi mot dit ligu trong s6 dit liéu tao lai hinh dang
hodc dit liéu APS duoc gém trong APS, thi thong tin ID cho APS la phan ti ¢t phap
tile group aps_id phan tt ¢t phap hodc phan tir ci phép slice_aps_id phén ti ¢t phap
c6 thé duoc trinh bay trong cing mot dang. Tuy nhién, vi dy, thong tin ID cho APS dé
tao lai hinh dang va ALF c6 thé dugc chi ra mot cach twong tmg nho st dung thong tin
ID cho APS cua cung mot loai. Vi du, thong tin ID cho APS dé tao lai hinh dang va/hoic
ALF c¢6 thé duoc gdm trong thong tin phan dau. Vi dy, thong tin hinh anh c6 thé gém
thong tin phan dau, va thong tin phén dau co thé gdm phan dAu anh hodc phan dau lat

(hodc phin dAu nhom phién), va diéu twong tu c6 thé duge ap dung dudi day.

Vi du, thong tin hinh anh gdm tap hop thong sb chudi (SPS), va SPS gom cd dugc
cho phép tao lai hinh dang thu nhét chi ra viéc liéu viéc tao lai hinh dang c6 dugc cho
phép hay khong va SPS gbdm c& duge cho phép ALF thir nhét chi ra viéc liéu ALF c6
duoc cho phép hay khong. Vi du, c& duge cho phép tao lai hinh dang th nhét c6 thé
duoe goi 1a phan tir ¢ phap sps_reshaper enabled_flag phén tir ca phép, va co dugc

cho phép ALF thtr nht c6 thé chi ra phan tir ¢t phéap sps_alf enabled_flag.

Vi du, dua trén gia tri ctia c& dugc cho phép tao lai hinh dang thi nhét 1a 1, thi
thong tin phén dau g@)m cd dugc cho phép tao lai hinh dang thir hai chi ra viéc li€u vigc

tao lai hinh dang c6 dugc cho phép trong anh hodc 14t hay khong. Nghia 1, khi gia tri
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cta cd& duogc cho phép tao lai hinh dang thr nhét 13 1, thi thong tin phan dau gdm c&
duoc cho phép tao lai hinh dang th{ hai chi ra viéc li€u viéc tao lai hinh dang c6 dugc
cho phép trong anh hoic 14t hay khong. Ngoai ra, dwa trén gia tri cua c& dugc cho phép
tao lai hinh dang thtr nhat 13 0, thi thong tin phan dAu ¢6 thé khong gom c& dugc cho
phép tao lai hinh dang thtr hai. Nghia 1, khi gid tri ciia c& duge cho phép tao lai hinh
dang thtr nhét 1a 0, thi thong tin phan dau c6 thé khong gdm cd duogc cho phép tao lai
hinh dang thir hai. Vi du, c& dugc cho phép tao lai hinh dang thi hai ¢6 thé dugc goi la
phan tir cG phép tile group reshaper enabled flag hodc phan tr cG phap

slice_reshaper enabled_flag.

Vi du, dua trén gia tri cta c& dugce cho phép tao lai hinh dang thir nhét 13 1, thi
thong tin phan déu c6 thé gdm c& ¢6 mit md hinh tao lai hinh dang chi ra vi¢c liéu mo
hinh tao lai hinh dang dang c6 mit trong 4nh hodc 1at hay khong. Nghia 1a, khi gia tri
cta cO dugce cho phép tao lai hinh dang tha nhét 12 1, thi théng tin phan d4u c6 thé gdbm
¢O ¢6 mit mo hinh tao lai hinh dang. Vi dy, c& ¢6 mat mo hinh tao lai hinh dang c6 thé
chi ra phan tir cti phép tile_group reshaper_model present_flag hodc phén tit ca phap
slice reshaper model present flag. Ngoai ra, vi du, dua trén gia tri cua co' c6 mat mo
hinh tao lai hinh dang 1a 1, thi thong tin phin dau c6 thé gdm c& duge cho phép tao lai
hinh dang thir hai. Nghia 13, khi gia tri ctia co c6 mat md hinh tao lai hinh dang 1a 1, thi
thong tin phan dau c6 thé gdm cd duge cho phép tao lai hinh dang thir hai.

Vi dy, viéc thuc hién quy trinh tao lai hinh dang duoc biéu dién duya trén cd duogc
cho phép tao lai hinh dang thir nhét, c& c6 mit md hinh tao lai hinh dang, va/hodc co
duge cho phép tao lai hinh dang tha hai. Hodc, vi du, viéc thuc hién quy trinh tao lai

hinh dang duoc biéu dién dua trén gid tri ciia c& duoc cho phép tao lai hinh dang th
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nhét 1a 1, gi4 tri cua c& ¢6 mat mo hinh tao lai hinh dang 1a 1, va/hodc gia tri cia co

duoc cho phép tao lai hinh dang thir hai la 1.

Vi duy, dua trén gia tri ctia co dugce cho phép ALF thh nhat 1a 1, thi théng tin phan
dAu c6 thé gdm co dugc cho phép ALF thit hai chi ra viéc liéu ALF c6 dwgc cho phép
trong anh hodc 14t hay khong. Nghia 13, khi gia tri ctia ¢ dugc cho phép ALF thu nhét
14 1, thi thong tin phin dau c¢6 thé gdm c& duoc cho phép ALF thir hai chi ra viéce liéu
ALF c¢6 duoc cho phép trong anh hodc 1at hay khong. Trong tredng hop khac, dya trén
gié tri cia c& dwge cho phép ALF thir nhat 12 0, thi thdng tin phan dau c6 thé khong gom
¢ duogc cho phép ALF thir hai. Nghia 13, khi gid tri cia co dugc cho phép ALF thir nhat
14 0, thi thong tin phan dau c¢6 thé khong gdm c& duge cho phép ALF thi hai. Vi du, ¢
dugc cho phép ALF thtr hai c¢o thé dwoc goi 1a phan tr ca phéap

tile group alf enabled flag hodc phan tir ¢t phap slice alf enabled_flag.

Vi du, dua trén gia tri ciia c& duge cho phép ALF thir hai 1a 1, thi thong tin phﬁn
d4u c6 thé gdm co sir dung ALF chi ra viéc liéu ALF c6 duoc st dung trong anh hodc
14t hay khong. Nghia 13, khi gia tri ciia c& duge cho phép ALF thir hai 12 1, thi thong tin
phin dau c¢6 thé gdbm c& sir dung ALF chi ra viéc liéu ALF c6 dugc sit dung trong anh
hodc lat hay khong. Trong trudng hop khac, dua trén gia tri cla c& dugce cho phép ALF
thtr hai 12 0, thi thong tin phin d4u c6 thé khong gdm co st dung ALF. Nghia 13, khi gid
tri ctia co dugce cho phép ALF tht hai 1a 0, thi thong tin phan dau c6 thé khong gém co
duoc cho phép ALF. Vi du, co st dung ALF cé thé dugc goi 1a phan tir ¢ phép

tile group alf usage flag hodc phan tir ct phap slice alf usage flag.

Vi du, dya trén gi4 tri ciia cd st dung ALF 1a 1, thi thong tin phan dau ¢6 thé gom
dit litu APS. Nghia 13, khi gid tri ctia c& st dung ALF 13 1, thi théng tin phan dau c6 thé

gbm dit liéu APS. Trong trudng hop nay, dir liéu APS c6 thé duoc dan xudt ma khong
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can sir dung APS dugc chi ra béi thong tin ID cho APS, va quy trinh ALF c6 thé duoc
thue hién dua trén dit liéu APS. Hodc, vi du, dya trén gid tri cia co sir dung ALF 1a 0,

thi thong tin phan dau co thé gbm théng tin ID cho APS.

Vi du, dua trén gia tri ciia c& dugce cho phép tao lai hinh dang thi nhat 1a 1 va gia
tri cia co dugc cho phép ALF thu nhét 13 1 (tie 13, khi gid tri ctia c& dugc cho phép tao
lai hinh dang tht nhét 1a 1 va gia tri ciia c& dwgc cho phép ALF thir nhat 1a 1), thi thong
tin phan dau c6 thé gdm c& dugc cho phép ALF tht hai chi ra viéc liéu ALF c6 duoc
cho phép trong anh hodc 14t hay khong, va dua trén gia tri cua co dugc cho phép ALF
thir hai 14 1 (ttre 13, khi gié tri cua c& dugce cho phép ALF thit hai la 1), thi thong tin phén
dAu c6 thé gdm co sir dung ALF va tao lai hinh dang chi ra viéc liéu ¢6 st dung ALF va
viéc tao lai hinh dang trong anh hodc 1at hay khong. Vi du, ¢ st dung ALF va tao lai
hinh dang c6 thé duoc goi 1a phén tir ct phap tile group alf reshaper usage flag va

phén tir ¢t phap slice alf reshaper usage flag.

Vi du, dua trén gia tri cia c& sit dung ALF va tao lai hinh dang 1a 1 (tuc 1a, khi gia
tri cia ¢& st dung ALF va tao lai hinh dang 1a 1), thi thong tin phén dau c6 thé gom di
liéu APS va dit lidu tao lai hinh dang. Hodc, vi du, dua trén gid tri cua c& st dung ALF
va tao lai hinh dang 1a 0 (tirc 14, khi gid tri cua co st dung ALF va tao lai hinh dang la
0), thi théng tin phan ddu gdm thong tin ID cho APS thu nhét va thong tin ID cho APS
thtt hai. O day, thong tin ID trén APS thit nhét c6 thé chi ra thong tin ID trén APS cho
dit liéu tao lai hinh dang, va thong tin ID trén APS thir hai c6 thé chi ra thong tin ID trén
APS cho dit liu APS. Vi du, APS thr nhat va APS thi hai c6 thé giéng nhau, hodc,

trong troeong hgp khac, co thé khéc nhau.

Vi du, thiét bi giai ma c6 thé thu nhan thong tin hinh anh gdm tit ca hogc mot phan

ctia thong tin (hodc cac phan tir ci phap) duge md ta & trén béng cach giai ma ludng bit
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hoic thong tin dugc ma hoa. Bén canh do, luéng bit hodc théng tin dugc ma hoa c6 thé
dugc luu trit trong phuong tién luu trit doc dugce béi mdy tinh (Khong chuyén tiép), va

c6 thé 1am cho phuong phép gidi ma duge md ta & trén duge thuce hién.

Trong phuong 4n dugc mo ta & trén, cc phuong phap duoc mo ta dua trén luu dd
¢6 mot loat cac budc hodc cac khoi. Sang ché khong bi gidi han ¢ thir ty cua cua cac
budc hodc cac khéi & trén. Mot sb buée hodc khdi c6 thé xuit hién déng thoi hodac theo
thar tu khac véi cac budce hodc cac khéi khac duge md ta & trén. Hon nita, nguoi co hiéu
biét trung binh trong linh vuc k¥ thuét twong Gng s& hiéu ring cac budc duge thé hién
trong luu dd & trén khong phai 1a doc quyén va cac buéc khac nita c6 thé dugc gbm,
hodc mot hodc nhiéu bude trong cac luu dd 1am vi du c6 thé dugc x6a ma khong anh

hudng téi pham vi bdo h cuia sang ché nay.

Phuong phép theo cac phuong an duge mo ta ¢ trén cia sang ché c6 thé dugc trién
khai trong dang phin mém, va thiét bi ma hoa va/hodc thiét bi giai ma theo sang ché, vi
du, c6 thé duogc gém trong thiét bi ma thuc hién viéc xtt ly hinh &nh cua tivi, may tinh,

dién thoai thong minh, hop thu tin hiéu truyén hinh, thiét bi hién thi, v.v.

Khi cac phuong an cua sang ché duoc trién khai trong phin mém, thi phwong phéap
duoc mo ta & trén c6 thé duoc trién khai duéi dang modun (quy trinh, chirc nang, v.v.)
8 thuc hién chirc ning dwoc mé ta & trén. Modun c6 thé duge luu trit trong bd nhé va
duoc thuc thi bdi bd xr 1y. BO nhd ¢ thé nam trong hodc ngoai bd xu ly va co thé duogc
chép néi véi bo xir Iy bing cac phuong tién khac nhau ma da duge biét 1. B xi Iy ¢6
thé gdbm mach tich hop tng dung cu thé (Application-Specific Integrated Circuit, ASIC),
céc bd chip khéc, cdc mach 16gic, va/hodc céc thiét bi xir Iy dit liéu. B nhé c6 thé gdm
bo nhé chi doc (Read-Only Memory, ROM), by nhé truy cap ngiu nhién (Random

Access Memory, RAM), bd nhé tic dong nhanh, cac thé nhé, phuong tién Iuu trir
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va/hodc céc thiét bi luu triv khac. Nghia 13, cic phuwong 4n dugc mo ta trong sdng ché co
thé duogc trién khai va dugc thuc hién boi bo xit 1y, bd vi xit 1y, bd diéu khién hodc chip.
Vi du, cic don vi chirc nang dugce thé hién trén mdi hinh v& ¢6 thé duoc trién khai va
dugc thuc hién trén may tinh, bd xir ly, bd vi xtr Iy, b diéu khién hoic con chip. Trong
truong hop nay, thdng tin hodc thuat toan cho viéc trién khai nay c6 thé dugc luu trit

trong phuong tién luu trit k¥ thuét s0.

Bén canh d6, thiét bi gidi ma va thiét bi md héa ma cac phuong 4n cia sang ché
dugc 4p dung vao d6 c6 thé duge gdm trong thiét bi truyén/nhén phat rong da phuong
tién, thiét bi dAu cubi truyén thong di dong, thiét bi video chiéu phim gia dinh, thiét bi
video chiéu phim sd, caméra gidm sat, thiét bi trd chuyén video, thiét bi truyén théng
thoi gian thuc nhw 13 truyén thong video, thiét bi phat ludng (streaming) di dong, phuong
tién luu trir, may ghi hinh cdm 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 cﬁp dich vu tao luéng Internet, thiét bi video ba chiéu
(Three Dimensional, 3D), thiét bi video dung cho céc cudc hop td chire qua dién thoai,
thiét bi nguoi dung giao thong (tire 13, thiét bi ngudi dung trén xe, thiét bi ngudi dung
trén may bay, thiét bi ngudi ding trén tau) va thiét bi video y té, va ¢6 thé dugc dung dé
xtt Iy tin hidu video hodc tin hiéu dir liéu. Vi du, thiét bi video OTT c6 thé gdm méy
choi tro choi, may doc phat Blu-ray, tivi truy cap Internet, hé théng rap hét gia dinh,
dién thoai théng minh, méy tinh bang, dau ghi video k¥ thuat s6 (Digital Video Recorder,

DVR), va tuong tu.

Hon thé nita, phwong phap x@ Iy ma séng ché duoc ap dung vao do6 co thé duogc
tao ra trong dang chuong trinh ma can duoc thuc thi bdi may tinh, va c6 thé duge luu

trit trong phuong tién ghi doc dugc bdi may tinh. Dit liéu da phuong tién ma co cAu tric
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dit liéu theo sang ché thi ciing c6 thé dugc luu trit trén phuong tién ghi doc dugc boi
mAy tinh. Phuong tién ghi doc dugc boi may tinh gbm tat ca cac loai thiét bi luu trit ma
dit licu c6 thé doc dugc boi hé théng may tinh dugc luu trit trong d6. Phuong tién ghi
doc dugc bang may tinh, vi du, c6 thé bao gdm dia Blu-ray (Blu-ray disk, BD), bus nbi
tiép van ning (Universal Serial Bus, USB), ROM, PROM, EPROM, EEPROM, RAM,
CD-ROM, bang tir, dia mém, va thiét bi luu trir dit liéu quang, vi du. Hon thé nira,
phuong tién ghi doc dugc béi mdy tinh gbdm phuong tién dugc trién khai trong dang cac
song mang (tirc 1a, truyén qua Internet). Bén canh do, ludng bit dugc tao ra bdi phuong
phép ma hoa nay co thé dugc fuu trit trong phuong tién ghi doc dugc bdi may tinh hodc
dugce truyén qua cac mang truyén thong c6 day/khong day.

Bén canh d6, cac phuong an theo sang ché 13 c6 thé duge trién khai dudi dang san
phim chuong trinh méy tinh béi cdc ma chuong trinh, va cdc ma chwong trinh nay c6
thé dugc thyuc hién trén mdy tinh béi cac phuong an theo sang ché. Cac ma chuong trinh

¢6 thé duoc luu trit trén vat mang doc dugc bdi may tinh.

Fig.17 thé hién vi du v& hé thdng phat ludng ndi dung ma cac phwong 4n cia sang

ché c6 thé duoc ap dung vao do.

Tham khao dén Fig.17, hé théng phat ludng ndi dung, ma phwong an (cac phuong
an) cua sang ché nay duogc ap dung vao do, co thé gdm, theo nghia rong, may chi ma
héa, may chi phét ludng, may chit web, bd phan luu trit phuong tién, thiét bi ngudi ding,

va thiét bi nhap vao da phuong tién.

May chi ma héa nén ndi dung dugc nhép vao tur cac thiét bi dau vao da phuong
tién nhu dién thoai thong minh, mdy anh, may quay video, v.v. thanh dit liéu k§ thuét

s& dé tao ra ludng bit va truyén ludng bit dén may chu phat ludng. Theo mot vi du khac,
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khi thiét bi du vao da phuong tién nhu dién thoai thong minh, may anh, may quay video,

v.v. truc tiép tao ra ludng bit, thi may chi ma hoa c6 thé duoc luge bo.

Ludng bit ¢6 thé duoc tao ra bdi phuong phap ma hoa hodc phurong phép tao ra
ludng bit ma phurong an (cic phuong 4n) ctia sang ché duogc 4p dung vao d6, va may chu

phat ludng c6 thé tam thoi luu trir ludng bit trong quy trinh truyén hodc nhan ludng bit.

May chii phat ludng truyén dit liéu da phuong tién dén thiét bi ngudi ding dua trén
yéu cau clia ngudi dung thong qua may chu web, va may chii web dong vai tro 1a moi
truomg dé thong bao cho ngudi dung vé dich vu. Khi nguoi dung yéu cau dich vu mong
muén tir may chii web, thi may chii web vén chuyén né dén may chi phat ludng, va may
cha phat ludng truyén dit liéu da phuwong tién dén ngudi dung. Trong truong hop nay,
hé théng phat ludng ndi dung c6 thé gdm may chit didu khién riéng biét. Trong truong
hop nay, may chu didu khién c6 tac dung dé diéu khién 1énh/phan hdi gitta cac thiét b

trong hé thong phat ludng ndi dung.

May chi phat ludng c6 thé nhan ndi dung tir bo phén luu trit phuong tién va/hodc
may chil ma héa. Vi duy, khi ndi dung dugc nhén tir may chu mé hoa, thi noi dung c6 thé
duoc nhén theo thoi gian thyc. Trong truong hop nay, dé cung cip dich vu tao ludng
tron tru, thi mdy chu phat ludng c6 thé luu trir ludng bit trong thoi gian duge xéc dinh

trudc.

Céc vi du vé thiét bi nguoi dung c6 thé gdbm dién thoai di dong, dién thoai thong
minh, may tinh xach tay, thiét bi dau cudi phéat rong k¥ thuéat sb, tro ly k¥ thuat sb ca
nhan (Personal Digital Assistant, PDA), mdy phat da phuong tién cam tay (Portable
Multimedia Player, PMP), b0 diéu huéng, PC dang tdm, cac PA dang bang, may tinh
ultrabook, cac thiét bi deo duge (vi du, déng ho théng minh, kinh théng minh, bd hién

thi ghn trén dau), tivi ky thut sb, may tinh d& ban, bién béo k¥ thuét s6, va tuong tu.
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Mbi may chu trong hé théng phat ludng nodi dung c6 thé dugc lam hoat dong nhu 12 may
chil phan tan, ma trong truong hop d6 thi dit liéu dugc nhén tr mdi mdy chu ¢6 thé duogc

phén tan.

Mobi may chii trong hé théng phat ludng noi dung c6 thé duoc lam hoat dong nhu
12 may chii phan tan, ma trong truong hop d6 thi dit liéu dugce nhén tir timg may chi ¢6

thé dugc phan tan.

Céac diém yéu cu bao hd dugc mo ta tai day co thé duoc td hop theo cac cach khac
nhau. Vi dy, cac d4u hiéu k¥ thuat cia cac diém yéu cau bao ho dang phuong phép cua
sang ché ¢6 thé duge td hop va duge trién khai duéi dang thiét bi, va cac dau higu ky
thuét ctia cac diém yéu ciu bao ho dang thiét bi cia sang ché co thé dugc t6 hop va dugc
trién khai du6i dang phuong phap. Bén canh d6, cdc ddu hiéu k§ thuat cia cac diém yéu
ciu bao ho dang phuong phép cla séng ché va cac dau hidu k¥ thuat cta diém yéu cau
bao ho dang thiét bi c6 thé dugc td hop dé duge trién khai dudi dang thiét bi, va céc dau
hiu k§ thuat cua cac diém yéu ciu bao ho dang phwong phap cia sang ché va cac dau
hiéu k§ thudt cia diém yéu ciu bao ho dang thiét bi c6 thé dugc t hop va dwoc trién

khai dud6i dang phuong phap.
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YEU CAU BAO HO
1. Phuong phap giai ma hinh anh dugc thuc hién boi thiét bi giai ma, phwong phap bao
gdm cac budc:
nhén thong tin hinh anh gdm céc tap hop thong sb thich ing (Adaptation Parameter
Set, APS) va thong tin ID cho cac APS thong qua ludng bit;
tao ra cac mau dugc tai tao cia khdi hién tai dua trén thong tin hinh anh;

thue hién quy trinh tao lai hinh dang cho céac mau duoc tai tao; va
thuc hién quy trinh Ioc vong thich Gng (Adaptive Loop Filtering, ALF) trén cac
mau duoc tai tao,

trong d6 thong tin hinh 4nh gbm tap hop thong sb chudi (Sequence Parameter Set,
SPS),

trong d6 SPS gém c& durge cho phép tao lai hinh dang thi nhét chi ra viéc lidu viéc
tao lai hinh dang c6 dugc cho phép hay khong va co duge cho phép ALF thir nhét chi ra
viéc liéu ALF c6 dugc cho phép hay khong,

trong d6 quy trinh tao lai hinh dang gdm quy trinh dé dan xuét gia tri cta cac mau
duoc tai tao dugce anh xa dua trén chi sb anh xa va gia tri cua mau duoc tai tao cia khoi
hién tai,

trong d6 cac APS gdm APS thir nhat gdm dit liéu tao lai hinh dang va APS tht hai
gbm dit liéu ALF,

trong d6 thong tin ID cho cac APS gbm thong tin ID cho APS th{r nhat va thong

tin ID cho APS thir hai,
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trong d6 dit liéu tao lai hinh dang dugc dAn xuét dua trén thong tin ID cho APS

tht nhat,
trong do chi s6 anh xa duogc dan xudt dua trén dit liéu tao lai hinh dang,
trong do6 dit liéu ALF dugc dan xuét dua trén thong tin ID cho APS tht hai,

trong d6 quy trinh ALF gdém quy trinh dé dan xudt cac hé sb loc ALF dua trén dir

liéu ALF, va

trong d6 thong tin ID cho APS thtr hai 1a khac véi thong tin ID cho APS th nhat.
2. Phuong phap ma hod hinh anh dugc thuc hién béi thiét bi m3 hoa, phuong phap bao
gém cac budc:

tao ra cac mau duoc tai tao cua khdi hién tai trong anh hién tai;

tao ra thong tin lién quan dén viéc tao lai hinh dang cho céc mau duoc tai tao;

tao ra thong tin lién quan dén viéc loc vong thich ung (ALF) cho cac mau duoc tai

tao; va

ma hoa thong tin hinh anh gém thong tin vé viéc tao ra cac mau duoc tai tao, thong

tin lién quan dén viéc tao lai hinh dang va théng tin lién quan dén ALF,
trong d6 thong tin hinh anh goém tap hop thong s6 chudi (SPS),

trong d6 SPS gém c& dugce cho phép tao lai hinh dang thir nhét chi ra viéc liéu viée
tao lai hinh dang c6 dugc cho phép hay khong va c& duge cho phép ALF tha nhét chi ra
viéc liéu ALF c6 dugc cho phép hay khong,

trong do thong tin lién quan dén viéc tao lai hinh dang gém tap hop thong s6 thich

tmg (APS) thtr nhat gdm dit liéu tao lai hinh dang va théng tin ID cho APS thir nhét,
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trong d6 dit lidu tao lai hinh dang gdm théng tin dé dAn xuét chi sé 4nh xa lién

quan dén moi quan hé 4nh xa gifta cic gia tri ciia cdc mau duoc tai tao cua khoi hién tai,

trong d6 thong tin lién quan dén ALF gdm APS thit hai gom dit liéu ALF va thong

tin ID cho APS thir hai,
trong d6 dit liéu ALF gdm thong tin dé din xuét cac hé s6 loc ALF, va
trong d6 thong tin ID cho APS thi hai 1a khac véi thong tin ID cho APS thi nhét.

3. Phuong tién luu trit k§ thuét sé doc duge boi may tinh khong chuyén tiép, luu trix
ludng bit ciia thong tin hinh 4nh dugc duoc tao ra bai phuong phap, phwong phip bao

gom cac budce:
tao ra cac mau duoc tai tao cta khoi hién tai trong anh hién tai;
tao ra thong tin lién quan dén viéc tao lai hinh dang cho cidc mau dugc tai tao;

tao ra thong tin lién quan dén viéc loc vong thich tmg (ALF) cho cac mau dugce tai

tao; va

ma hoa thong tin hinh anh gﬁ“)m thong tin vé viée tao ra cac mau dugce tai tao, thong

tin lién quan dén viéc tao lai hinh dang va thong tin lién quan dén ALF,
trong do thong tin hinh anh gdm tap hop théng s6 chudi (SPS),

trong d6 SPS gém c& duoc cho phép tao lai hinh dang thir nhat chi ra viéc liéu viéc
tao lai hinh dang c6 duoc cho phép hay khong va co dugc cho phép ALF thr nhat chi ra
viéc liéu ALF c6 dugc cho phép hay khong,

trong do6 thong tin lién quan dén viéc tao lai hinh dang gom tap hop thong s6 thich

ting (APS) thir nh4t gdm dit liéu tao lai hinh dang v thong tin ID cho APS tht nhat,
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trong d6 dit li¢u tao lai hinh dang gbm thong tin dé dan xuét chi sb anh xa lién

quan dén moi quan hé anh xa gifra cac gia tri clia cdc mau duoc tai tao cua khoi hién tai,

trong d6 thong tin lién quan dén ALF gdm APS thir hai gdm dit liéu ALF va thong

tin ID cho APS thtr hai,
trong d6 dit lidu ALF gdm thong tin dé din xuat cac hé s6 loc ALF, va

trong d6 thong tin ID cho APS thtr hai 12 khac vé6i thong tin ID cho APS thu nhét.
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FIG. 5

dan xuat bd loc (gdm hé sé loc)

cho ALF — 5500

thuwe hién viéc loc —~— 5510




53980

FIG. 6A

Co

Ca

Cs

Ce

Cy

Cs

Co

Cro

C1

Cr

C11

C1o

Co

Cs

Cy

Ce

Cs

Cs

Cs

C

Cy

Co

131/143



53980

FIG. 6B
Co
Ci | G| G
Cs | Cs | Co | Cs | Cq
G| C | G
Co

132/143



53980 133/143

FIG. 7
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FIG. 13
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