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két xuat.
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Linh vue k§ thuat dwoc dé cap

N6i chung, sang ché dé cap dén cac thiét bi dién tir. Cu thé hon, sang ché dé cap dén
céc thiét bi dién tir d& truy@n tin hiéu céc tham sb ctia by giai ma tham chiéu gia dinh dya
trén hinh 4nh phu, va dén cac hé théng va cac phuong phap van hanh hdn hop dung cho bd
dém hinh anh giai ma (DPB - decoded picture buffer).

Tinh trang ky thuat cia sang ché

Céc thiét bi dién tir ngdy cang c6 kich thuéc nhé hon va manh mé hon dé dap tmg
nhu cdu ngudi ding va ning cao tinh di dong va tién loi. Ngudi dung ngdy cang phu thudc
vao cac thiét bi dién tir va tréng chd chitc ning duge nang cao. Mot s6 vi du v& cac thiét bi
dién tir bao g(‘Sm may tinh dé ban, may tinh x4ch tay, dién thoai di dong, dién thoai thong
minh, may choi da phuong ti€n, mach tich hop v.v..

Mbt sb thiét bi dién tr duoc st dung dé xir Iy va hién thi céc phuong tién sd. Vi dy,
cac thiét bi dién tir xach tay ngay nay cho phép cac phwong tién sd dugc sir dung hau nhu &
bét ky noi nao, & d6 c6 ngudi sir dung. Ngoai ra, mot s cac thiét bi dién tir c6 thé tai xubng
hodc truyén sudt ndi dung ctia phuong tién sd dé ngudi ding str dung va thudng thirc.

Tinh phé cép ngiy cang ting ciia cic phwong tién sb da dat ra mot sd van dé. Vi dy,
cac phuong tién s6 chétluqng cao dbi voi luu trix phai thé hién c6 hiéu qua, viéc truyén va
phat lai nhanh chéng dit ra mot s thach thirc. C6 thé thdy tir sang ché 14, cdc hé thong va
cac phuong phap dai dién mot cach hiéu qua cho phuong tién s6 véi tinh ning nang cao ¢
thé 1a c6 loi.

Céac muc dich trén va cac muc dich khéc, cac du hiéu va wu diém cla sang ché s&
duoc hidu 16 hon khi xem xét phdn mé ta chi tiét dudi ddy cua sang ché, cling véi cac hinh

v& kém theo.

Ban chit ky thuit ctia sang ché
Giai phap k¥ thuat

Theo mdt khia canh, sang ché @& xuit phuwong phap gidi ma dong bit video bao gbm
cac bude: (a) thu dong bit co s dai dién cho chudi video ma héa; (b) thu cac dong bit nang
cao dai dién cho chudi video ma hoa da néu; (c) thu tap hop tham sb video chira cac phén tir
¢t phap dé ap dung cho dong bit co s& d4 néu va cac dong bit ning cao da néu, trong d6 tap

hop tham sb video dd néu chira phén tir ¢ phap truyén tin hiéu dén phin mé rong tip hop
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tham sb video; (d) thu phin mé rong tap hop tham sd video dd néu chira cac phéan tir cl
phap lién quan dén it nhit mét trong cac dong bit ndng cao dd néu; (e) thu thdng béo thay
dbi ctia tap hop 16p két xult bao gdm thong tin chi béo thay dbi vé it nhit mot tap hop 16p

két xut.

Theo mot khia canh, sang ché d& xudt phuong phép giai ma dong bit video bao gdm
cac budc: (a) thu dong bit co s& dai dién cho chudi video ma héa; (b) thu cac dong bit ning
cao dai dién cho chudi video mi héa d néu; (c) thu tip hop tham s6 video chura céc ph?m tr
ct phap ap dung cho dong bit co s& dd néu va cac dong bit nang cao dad néu, trong do tap

hop tham sé video d4 néu chira phin tir ci phép truyén tin hiéu dén phin m& rong tip hop
tham sd video; (d) thu phin mé rong clia tip hop tham sb video d3 néu chira cac phin tir cti
phép bao gdm cac tham s lién quan dén bd dém hinh anh gidi ma dung cho bd dém hinh

anh giai ma cho it nhit mét trong cac dong bit ndng cao da néu.

Theo mot khia canh, séng ché d& xuit phuong phép mé héa video, bao gém cac
budc: bat dAu phan tich ¢t phap tiéu d& phién thi nhit ctia hinh anh hién thdi; xac dinh cac
buéc nao duge thuc hién bdi bd dém hinh anh giai ma (DPB) s€ dya trén hinh anh va cac
budc nao s& dua vao don vi truy cip (AU — access unit); thuc hién viéc g& bo hinh anh khoéi
DPB; thuc hién viéc két xudt hinh anh tir DPB; thuc hién viéc giai ma va luu trit hinh anh
giai mé hién thoi trong DPB; danh dAu hinh 4nh giai ma hién thoi trong DPB; va thuc hién
viéc két xuit hinh anh b sung tir DPB.

Theo mot khia canh, sang ché @ xuét thiét bi dién tir dugc tao cdu hinh dé ma héa
video, bao gdm: bd xir Iy; bd nhé nbi thong dién tir véi bd xir Iy, trong d6 céc 1énh duge luu
trit trong bd nhé c6 thé thuc hién dugc dé: bit dAu phén tich ct phép tiéu dé phién thi nhit
cta hinh anh hién thoi; xdc dinh cac budc nao dugc thuc hién bdi bd d€m hinh anh gidi ma
(DPB) s& dya vao anh va cac budc ndo s& dya vao don vi truy cdp (AU); thuc hién viéc g&
bo hinh anh khéi DPB; thuc hién viéc két xuét hinh anh tir DPB; thuc hién viéc giai ma va
Ivu trit hinh anh giai m& hién thoi trong DPB; danh ddu hinh 4nh giai ma hién thoi trong
DPB; va thuc hién viéc két xuit hinh anh bb sung tir DPB.

Mo ta van tat cac hinh vé

Fig.1A 13 so db khéi thé hién vi du vé mot hodc nhiéu thiét bi dién tir, trong d6 cac hé

théng va céc phuong phép giri thong bao va bude dém dong bit c6 thé dugc thyc hién.
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Fig.1B 12 so d6 khdi khac minh hoa vi du v& m6t hodc nhiéu thiét bi dién tir trong dé
céc hé thdng va cac phuong phap giri théng bdo va bude dém dong bit ¢ thé duge thuc
hién.

Fig.2 1a so @6 khéi thé hién mot cAu hinh cia phuong phép guri thong béo.

Fig.3 13 luu d6 khdi thé hién mot cdu hinh cta phuong phap xé4c dinh mét hogc nhidu

khoang tré g& bo cho céc don vi giai ma trong don vi truy cap.
Fig.4 12 luu d6 khéi thé hién m6t cu hinh ctia phwong phap dém dong bit;

Fig.5 13 luu db khéi thé hién mét cAu hinh ciia phwong phap xac dinh mét hoic nhiéu

khoang tré g& bo cho cac don vi giai mi trong don vi truy cap.
Fig.6A 13 so d khéi thé hién mot cAu hinh ciia bd ma hoa 604 trén thiét bi dién tu.
Fig.6B 14 so d6 khdi khic minh hoa mét cAu hinh cta bd ma hoa 604 trén thiét bi
dién tir.
Fig.7A 13 so @ khéi th hién m6t cAu hinh cia bd giai ma trén thibt bi dién tir.
Fig.7B 1 so db khdi khac minh hoa mét cAu hinh ciia bd giai ma trén thiét bi dién tu.
Fig.8 minh hoa céac thanh phz“m khéc nhau c6 thé duge st dung trong thiét bi dién tir
truyén.

Fig.9 12 so @ khdi thé hién cac thanh phin khac nhau c6 thé dugc st dung trong thiét
bi dién tir thu.

Fig.10 13 so d khdi thé hién mot cAu hinh ciia thiét bi dién tir trong d6 cac hé théng

va cac phuong phap giri thong béo c6 thé duge thuc hién.

Fig.11 12 so db khdi thé hién mét cAu hinh ctia thiét bj dién tir trong d6 céc hé thdng

va cac phuong phap dém dong bit c6 thé duoc thye hién.

Fig.12 13 so d6 khdi thé hién m6t cdu hinh ctia phuong phép van hanh bd dém hinh
anh giai ma.

Fig.13A minh hoa cti phép cta tiéu dé don vi NAL khéc.

Fig.13B minh hoa ct phép cia tiéu d& don vi NAL khéc.

Fig.13C minh hoa cti phép ctia tiéu dé don vi NAL khéc.

Fig.14 minh hoa ct phap cta don vi NAL chung.
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Fig.15 minh hoa tap tham s video hién tai.

Fig.16 minh hoa céc loai kha ning md rong hién tai.

Fig.17 minh hoa tdp tham sb video lam vi du.

Fig.18 minh hoa ct phap anh xa kha ndng mé rong lam vi du.

Fig.19 minh hoa tap tham s video lam vi du.

Fig.20 minh hoa tdp tham sb video hién tai.

Fig.21 minh hoa loai kich thudc hi¢n thoi, ct phap nhan dang kich thude.
Fig.22 minh hoa tap tham sb video 1am vi du.

Fig.23 minh hoa ct phap anh xa kha ning m¢é réng lam vi du.

Fig.24 minh hoa tap tham sb video lam vi du.

Fig.25 minh hoa tdp tham s6 video 1am vi du.

Fig.26 minh hoa tdp tham sb video 1am vi du. .

Fig.27 minh hoa cu phap che kha ning md rong lam vi du.

Fig.28 minh hoa cti phdp mé rdng tap tham sb video lam vi du.
Fig.29 minh hoa ¢ phap mé& rdng tap tham s video lam vi du.
Fig.30 minh hoa cti phép mé rong tip tham sé video lam vi du.
Fig.31 minh hoa ct phap m¢ rng tdp tham s6 video 1am vi du.
Fig.32 minh hoa ct phip mé réng tap tham sé video lam vi du.
Fig.33 minh hoa ct phap md rong tap tham s6 video 1am vi du.
Fig.34 minh hoa ¢t phép ctia tap tham sb video 1am vi du.

Fig.35 minh hoa ct phap mé rdng tap tham sb video 1am vi du.
Fig.36 minh hoa cti phéap thay dbi cac tip hop 16p két xudt 1am vi du.
Fig.37 minh hoa ¢t phép thay dbi cac tap hop 16p két xut 1am vi du.
Fig.38A minh hoa cti phap mé& rong tham sé video lam vi du.
Fig.38B minh hoa ct phip mé rong tham sé video 1am vi du.

Fig.39A minh hoa ct phap op_dpb_info parameters(j) lam vi dy.



26721

Fig.39B minh hoa ct phap op_dpb_info parameters(j) lam vi du.
Fig.40 minh hoa cti phip mé rong tham s video 1am vi du khac.
Fig.41 minh hoa ct phép oop_dpb_info parameters(j) lam vi du khac.
Fig.42 minh hoa ct phap oop_dpb_info_parameters(j) lam vi du khac.
Fig.43 minh hoa ci phap num_dpb_info parameters lam vi du.
Fig.44 minh hoa cu phap oop_dpb_info_parameters(j) lam vi du khac.
Fig.45 minh hoa ¢t phdp num_dpb_info parameters lam vi du khac.
Fig.46 minh hoa ci phap num_dpb_info parameters lam vi du khac.

Fig.47 minh hoa ct phép mé réng tham sé video lam vi du khac va ci phép

layer dpb_info(i).
Fig.48 minh hoa ct phap oop_dpb_info parameters andlayer dpb_info(i) lam vi du.
Fig.49A minh hoa ct phép vps_extension() lam vi dy khéc.
Fig.49B minh hoa ct phap vps_extension() lam vi du khéc.
Fig.50 minh hoa cu phap oop_dpb_maxbuffering parameters(i) 1am vi duy.
Fig.51 minh hoa cu phép layer dpb info parameters(i) lam vi du.
Fig.52 minh hoa ct phap vps_extension() lam vi du khac.
Fig.53 minh hoa ct phap vps_extension() lam vi du khac.
Fig.54 minh hoa ct phép oop_dpb_maxbuffering parameters(i,k) lam vi du.
Fig.55 minh hoa ct phap oop_dpb_maxbuffering parameters(i,k) lam vi du.
Fig.56 minh hoa ci phap vps_extension() lam vi du khéc.
Fig.57 minh hoa ct phap oop_dpb_maxbuffring_parameters(i,k) lam vi du.
Fig.58 minh hoa ct phap oop_dpb_maxbuffring parameters(i,k) lam vi du.
Fig.59 minh hoa ct phap oop_dpb_maxbuffring parameters(i,k) lam vi du.
Fig.60 minh hoa ct phap oop_dpb maxbuffring_parameters(i,k) lam vi du.
Fig.61 minh hoa ct phap oop_dpb_maxbuffering parameters(i,k) lam vi du.

Fig.62 minh hoa ct phap seq parameter_set rbsp() lam vi du.
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Fig.63 13 so db khéi thé hién viéc mé héa video giita nhidu thiét bi dién ti.

Fig.64 14 lvu d6 ciia phuong phap van hanh bd dém hinh 4nh giai ma (DPB) hdn hop.

Fig.65 1a Iuu d6 ctia phwong phép khic van hanh bd dém hinh anh giai ma (DPB)
hdn hop.

Fig.66 12 so @ khi thé hién m6t cAu hinh cta bd giai m3;

Fig.67A 13 so d6 khdi thé hién viée sir dung ca 16p ning cao va 16p co s& dé ma héa
video véi cac by dém hinh anh gidi ma (DPB) riéng va caic mddun van hanh cia bd dém
hinh &nh giai md (DPB) hdn hop riéng cho 16p co s& va 16p nang cao.

Fig.67B 1a so db khdi thé hién viéc sir dung bé dém hinh anh giai ma (DPB) ding
chung va cdc mddun van hanh ctia by dém hinh anh giai ma (DPB) hdn hop ding chung cho
16p co s& va 16p nang cao.

Fig.68 thé hién so dd dinh thdi m6 ta hoat dong ctia bd dém hinh anh giai ma (DPB)
hdn hop.

Fig.69 1a so db khéi thé hién két cdu va dinh thdi cho céc don vi ctia 16p triru tugng
héa mang (NAL) c6 cic 16p dung cho c4c hinh 4nh ma hda va cac don vi truy cdp (AU) khi
16p nang cao thir hai (EL2) c6 thoi gian anh thép hon 16p co s& (BL) va 16p néng cao thi
nhat (EL1).

Fig.70 1a so db khéi thé hién két cAu va dinh thoi ding cho céc don vi 16p triru tuong
ho4 mang (NAL) ctia cac 16p d6i v6i cac hinh anh ma héa va céc don vi truy cdp (AU) khi
16p co s& (BL) c6 thoi gian anh thip hon 16p ning cao thir nhit (EL1 — enhancement layer
1) va 16p néng cao thir hai (EL2 - enhancement layer 2).

MO ta chi tiét sang ché
Vidul

Thiét bi dién tir & glri théng bao dugc mé ta dudi ddy. Thibt bi dién tir nay bao gdm
bo xi ly va cac 1énh dugc luu trit trong b nhé ma né ndi thong dién tir véi bd xir ly. Thibt
bi dién tr ndy x4c dinh, khi bd dém hinh anh ma hoa (CPB) hd trg hoat dong & mirc hinh
anh phy, liéu c6 phai bao gdm tham s tr& g& bo khoi CPB clia don vi giai ma chung trong
thong béo thong tin ning cao bd sung (SEI - Supplemental Enhancement Information) dinh
thoi hinh anh hay khéng. Thiét bi dién tir ndy con tao ra, khi tham s tr& g& bo khoi CPB
cua don vi gidi ma chung s& cé trong trong thdng bao SEI dinh thoi hinh anh (hodc théng
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bao SEI nao d6 hodc tap tham sb khéc nao d6 vi du tAp tham s hinh anh hodc tip tham sb
chudi hozc tip tham sb video hodc tip tham sb twong thich), tham s6 tré g& bo khoi CPB
ctia don vi giai mé chung, trong d6 tham sd tré g& bo khoi CPB ciia don vi giai ma chung c6
thé 4p dung cho t4t ca cc don vi giai ma trong don vi truy cap tir CPB. Thiét bi dién tir nay
con tao ra, khi tham sb tr& g& bd khoi CPB ciia don vi giai mi chung s& khéng c6 trong
thong bao SEI dinh thoi hinh anh, tham sb tr& g& bo khoéi CPB clia don vi giai ma riéng cho
mdi don vi giai ma trong don vi truy cép. Thiét bi dién tir ndy con giri thong béo SEI dinh
thoi hinh anh véi tham sb tr8 g& bo khoi CPB ctia don vi giai ma chung hodic céc tham sb trd
g& bo khoi CPB cua don vi gidi ma.

Tham s6 tr& g& bo khoi CPB clia don vi gidi mi chung c6 thé xéc dinh nhip dong hd
ctia hinh 4nh phy dé chd sau khi g& bo khéi CPB ciia don vi gidi mi dimg ngay trude trude
khi g& bo khoi CPB don vi gidi ma hi¢n thoi trong don vi truy cép duoc két hop véi thong
bao SEI dinh thoi hinh anh.

Ngoai ra, khi don vi giai ma 13 don vi giai mé trong don vi truy cap, tham s tr& g&
bo khoi CPB cua don vi giai mi chung c6 thé xac dinh nhip ddng hd ctia hinh anh phu dé
cho sau khi g& bé khoi CPB don vi gidi md sau cung trong don vi truy cép dugc két hop véi
thong bio SEI vé khoang thoi giam dém gin ddy nhét trong don vi truy cép ding trudc
truée khi g& bd khoi CPB don vi gidi ma thi nhat trong don vi truy cép duge két hop véi
thong bao SEI dinh thoi hinh anh.

Trai lai, khi don vi giai ma 14 don vi giai m3 khéng phai 13 thi nhét trong don vi truy
cap, thi tham sb tr& g& bd khoi CPB ciia don vi giai mi chung c6 thé x4c dinh nhip ddng hd
ctia hinh anh phu dé chd sau khi g& bo khoi CPB don vi giai mé trude d6 trong don vi truy
cap duoc két hop véi thong bao SEI dinh thoi hinh anh trude khi g& bo khoi CPB don vi
giai ma hién thoi trong don vi truy cap duogc két hop vai thong bao SEI dinh thoi hinh anh.

Céc tham s tr8 g& bd khoi CPB ctia don vi giai ma c6 thé x4c dinh nhip déng hd cia
hinh 4nh phu dé chd sau khi g& bé khoi CPB don vi gidi ma sau cung trudc khi g& bo khoi
CPB don vi giai md tht i trong don vi truy cdp dugc két hop vdi thong bao SEI dinh thoi
hinh anh.

Thiét bi dién tir ndy c6 thé tinh toan cac tham sb trd g& bé khoi CPB ctia don vi giai
md theo phdn du cla mdédun by dém (Ppremoval delay length minusl =+ D). tronoe  dg
cpb_removal delay length minus1 + 1 13 d6 dai ctia tham s tr& g& bo khoi CPB ctia don vi

giai ma chung.
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Thiét bi dién tir nady ciing co6 thé tao ra, khi CPB hd tr¢ hoat dong & muc cta don vi
truy cap, thong bao SEI dinh thdi hinh anh bao gdm tham sb tré g& bo khoi CPB xac dinh
phai chd bao nhiéu nhip déng hd sau khi g& bo khéi CPB cia don vi truy cdp duoc két hop
v6i thong bao SEI véi khoang thoi giam dém gan day nhét trong don vi truy cip ding trude
trude khi g& bd khoi CPB dit liéu ctia don vi truy cép dugc két hop véi thong bao SEI dinh
thoi hinh anh.

Thiét bi dién tir nay ciing c6 thé xac dinh liéu CPB ¢6 hd trg hoat dong & mirc hinh
anh phu hogic mirc ctia don vi truy cép hay khong. Viéc nay c6 thé bao gbm viéc xé4c dinh cor
dinh thoi hinh anh chi bao liéu bd d€m hinh anh ma hoa (CPB) c6 tao ra cac tham s6 hd trg
hoat d6ng & mirc hinh anh phu hay khong dua trén gié tri ctia c& dinh thoi hinh anh. C& dinh
thoi hinh anh nay c6 thé c6 trong thong bao SEI dinh thdi hinh anh.

Viée xé4c dinh lidu c6 tham sb tré g& bd khoi CPB ciia don vi giai mi chung hay
khong c6 thé bao gdm viéc thiét dat cd tr8 g bo khoéi CPB cua don vi giai ma chung bing 1
hay khong, khi tham s tr& g& boé khoi CPB clia don vi giai mi chung c6 trong thong bio
SEI dinh thoi hinh anh. Didu nay ciing ¢6 thé bao gdm viéc thiét dat cd tré g& bd khoéi CPB
ctia don vi giai ma chung 14 0 khi tham s6 tré g& bo khoéi CPB ciia don vi giai mi chung
khéng c6 trong thong bao SEI dinh thdi hinh dnh. Co tré g& bd khoi CPB ctia don vi giai ma
chung c6 thé c6 trong théng bao SEI dinh thodi hinh anh.

Thiét bi dién tir ndy ciing c6 thé tao ra, khi CPB hd trg hoat déng & muc hinh anh
phu, céc tham sb lién quan dén céc don vi 16p triru tugng hod mang (NAL) riéng chi bao
luong, dugc dich di mét, cac don vi NAL cho mdi don vi gidi ma trong don vi truy cép.
Theo cach khéc, hoac ngoai, thiét bi dién tir c6 thé tao ra tham s6 NAL chung chi bao lugng,
dugc dich di mot, cac don vi NAL thong thudng dbi voi mdi don vi gidi mé trong don vi

truy cap.

Thiét bi dién tir ding dé dém dong bit cling s& dwgc mo ta. Thiét bi dién tir nay bao
gdm bd xir Iy va céc 1énh dugc luu trit trong bd nhé ndi thong dién tir véi bo xtt Iy. Thiét b
dién tir nay x4c dinh ring CPB truyén tin hiéu cic tham s6 & mic hinh anh phu cho don vi
truy cap. Thiét bi dién tir ndy cling xac dinh, khi théng béo thong tin ning cao bd sung (SEI)
dinh thoi hinh anh nhén dugc bao gdm co tré g& bd khoi bd dém hinh anh ma hoa (CPB)
cta don vi giai m3 chung, tham sb tré g& bo khoi CPB ciia don vi giai ma chung c6 thé ap
dung cho tit ca cac don vi giai mi trong don vi truy cdp. Thiét bi dién tir ndy ciing x4c dinh,

khi théng bdo SEI dinh thoi hinh anh khong bao gbm cir tré g& bo khoi CPB cua don vi giai
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mé chung, tham s6 tr& g& bo khoi CPB clia don vi giai mi riéng cho mdi don vi giai ma
trong don vi truy cép. Thiét bi dién tir nay cling g& bo cac don vi gidi m& khoi CPB sir dung
tham s6 tr8 g& bo khoi CPB ciia don vi giai ma chung hoic céc tham sb tré g& bé khoi CPB
ctia don vi giai ma riéng. Thiét bi dién tir nay ciing giai ma cac don vi giai ma trong don vi
truy cap.

Theo mdt cdu hinh, thiét bi dién tir nay xac dinh ring c& dinh thoi hinh 4nh duoc dit
trong théng bao SEI dinh thoi hinh anh. Thiét bj dién tir nay ciing c6 thé thiét dat tham sb
tré g& bd khoi CPB, cpb_removal_delay, theo

Biéu thue 1

nue_décoding_units_minusl
{ Y. du_cpb_removal_delay[i)* ¢, s

cpb_removal_delay = i=0

t&'
trong d6 du_cpb_removal_delay[i] 1a c4c tham s6 tr& g& bo khoi CPB ctia don vi giai
ma, t. 1a nhip déng hd, te sub 12 nhip déng hd cta hinh 4nh phu, num_decoding_units minusl
14 56 sb luong don vi giai ma trong don vi truy c4p dugc dich di mét va i 1a chi sb.
Theo céch khac, thiét bi dién tir nay c6 thé thiét dit tham s6 trd g& bo khoi CPB,

cpb_removal delay va du_cpb_removal delay[num_decoding_ units_minus1] d& théa méin

biéu thic:
Biéu thuc 2
nuin_decoding units minus]
=1 < [cpb_removal_delay ¥, = ( du_cpb_removal delay[i[)*1; cup )] 51

i=0
trong d6 du _cpb_removal delay[i] 1a cac tham s tr8 g& bo khoi CPB cua don vi giai
m4, t, 1a nhip déng hd, tosub 12 nhip d(“)ng hd cta hinh anh phy, num_decoding_units_minus]

1a sb luong don vi giai mé trong don vi truy cap dugce dich di mét va ila chi sb.

Theo cach khéac, thiét bi dién tir c6 thé thiét dat tham sb trd g& bd khoi CPB,
cpb_removal delay va  du_cpb_removal _delay[num_decoding units minusl]  theo
cpb_removal delay*tc = du_cpb_removal_delay[num_decoding_units minus1]* t; g trong
d6 du_cpb_removal delay[num_decoding units minus1] 13 tham sé tré g& bd khoi CPB
cta don vi gidi m3 dung cho don vi giai ma th num_decoding_units_minus1, t, 13 nhip
déng hd, tesub 12 nhip déng hd cua hinh 4nh phu, num_decoding units_minusl la sb luong

don vi giai mé trong don vi truy cép dugc dich di mét.
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Theo mét c4u hinh, thiét bi dién tir nay xéac dinh rang cd dinh thoi hinh anh dwoc dit
trong théng bao SEI dinh thdi hinh anh. Thiét bi dién tir ndy ciing c6 thé thiét dat cac tham
s6 tré g0 bd khoi CPB, cpb_removal delay va
du_cpb_removal delay[num_decoding_units minusl] d& théa méin biéu thic: -
1<=(cpb_removal delay*tc - du_cpb_removal delay[num_decoding_units minus1]* t;gy)
<=1 trong d6 du_cpb_removal delay[num decoding units_minus1] 13 tham s tr& g& bod
khoi CPB cua don vi gidi ma dung cho don vi gidi ma tht num_decoding_units_minusl, t,
1a nhip déng hd, tesub 1 nhip déng hd cua hinh anh phy, num_decoding_units minusl1 la sb

luong don vi giai mé trong don vi truy cap dugc dich di mét.

Bién s6 ClockDiff c6 d& dugc xéc dinh theo ClockDiff = (num_units_in_tick -
(num_units_in_sub_tick*(num_decoding_units_minusl+1))/time scale), trong do
num_units_in__tiék 1a s6 don vi thoi gian cta ddng hd hoat dong & tn sb time scale Hz
tuong tmg véi sb gia lugng ctia bd dém nhip déng hd, num_units_in_sub_tick 13 sé don vi
thoi gian ciia ddng hd hoat dong & tan sb time_scale Hz twong tng véi sb gia lugng cua sb
nhip ddng hd ciia hinh anh phy, num_decoding_units minus1+1 13 s§ luong don vi giai ma

trong don vi truy cép va time_scale 13 s6 don vi thoi gian di qua trong mot gidy.

Khi c& cia bd giai md tham chiéu gia dinh (HRD) c6 d6 tr@ thp (vi dy,
low_delay hrd flag) duoc thiét dit bang 1, t,,(m) < t,{m), c& dinh thoi hinh anh dugc thiét
dit bang 1, CPB hoat dong & miic hinh anh phu va ClockDiff 16n hon 0, thi thoi gian g& bo
dbi v&i don vi gidi md m, t(m) duoc xac dinh theo: t(m) = t ,(m) + t; g * Ceil((tar(m) -
trn(m))/ tc sub) T ClockDiff, trong d6 t;,(m) 1a thoi gian g& bd danh dinh ctia don vi gidi ma
m, t, sup 12 nhip ddng hd cta hinh anh phy, Ceil() 1a biéu thic tran va t,(m) 14 thoi gian di
dén cudi cling ctia don vi giai ma m.

Khi ¢ cha bd giai md tham chibu gia dinh (HRD) c6 d6 trd thip (vi du,
low _delay hrd flag) dugc thiét dit bing 1, t.,(n) < t,(n), c& dinh thoi hinh anh dugc thiét
dit bang 1, CPB hoat dong & murc ctia don vi truy cdp va ClockDiff 16n hon 0, thi thoi gian
gd bo dung cho don vi truy cép n, t(n) dugc xac dinh theo: t(n)= t 4(n) + t. * Ceil((ts((n) -
t;n(n))/ to)-ClockDiff, trong d6 t,4(n) la thoi gian g& bé danh dinh cua don vi truy cép n, t.1a
nhip ddng h(‘A), Ceil() 14 bidu thirc trdn va t,(n) 14 thoi gian di dén cudi cing cta don vi truy

cap n.

Khi cd cia bd gidi md tham chibu gia dinh (HRD) c6 d6 tr& thip (vi du,
low_delay_hrd_flag) dugc thiét dit béng 1, tr,n(m) < t,(m), c& dinh thoi hinh 4nh dugc thiét
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dat bing 1 va CPB hoat dong & muc hinh anh phuy, thi thoi gian g& bo dbi véi don vi giai ma
sau cung m cua don vi truy cép, t(m) theo: t(m) = t.4(m) + max((t; s * Ceil((tar(m) -
ten(m)) te su))s (te * Ceil((taf(n) - ton(n))/ tc))), trong d6 t.,(m) la thoi gian g& bo danh dinh
ctia don vi giai mi sau cling m, t, g 1 nhip ddng hd ctia hinh anh phy, Ceil() 1a biéu thirc
tran, t,(m) 1a thoi gian di &n cubi ciing ctia don vi gidi ma sau cing m, trn(n) 12 thoi gian
g0 bo danh dinh cua don vi truy cép n, t; 1a nhip ddng hd va t,(n) 1a thoi gian di dén cudi

cung cua don vi truy cép n.

Khi ¢ ctia bd giai ma tham chiéu gia dinh (HRD) c6 d6 tr8 thip dugc thiét dat bang
1, tn(n) < tu(n), c& dinh thoi hinh anh duoc thiét dit bang 1 va CPB hoat dong & mirc ciia
don vi truy cép, thi thoi gian g& bd dung cho don vi truy cép n, t(n) theo: t,(n) = t;n(n) +
max((te o * Ceil((taf(m) - ton(m))/ te su)), (tc * Ceil((tar(n) - t;a(n))/ to))), trong d6 t;,(m) la
thoi gian g& bd danh dinh ctia don vi giai ma sau clng n, t; g 14 nhip déng hd cta hinh anh
phu, Ceil() 13 biéu thuc trin, t,(m) 14 thoi gian di dén cudi cing clia don vi gii ma sau ciing
m, t,,(n) 13 thoi gian g& bo danh dinh cta don vi truy cép n, t; 1a nhip déng hd va taf(n) 12

thoi gian di dén cudi cing cua don vi truy cép n.

Khi co cua by gidi mad tham chiéu gia dinh (HRD) c6 6 tré thép (vi dy,
low_delay hrd flag) dugc thiét dat bang 1, t,,(m) < t,(m), c& dinh thdi hinh anh dugc thiét
dat bing 1 va CPB hoat dong & mirc hinh anh phuy, thoi gian g& bo di véi don vi gii ma
sau cung m cua don vi truy cdp, t(m) theo: t(m) = t,,(m) + min( (t; g * Ceil((tsf(m) -
ten(m)) te ), (te * Ceil((ta(n) - t.n(n))/ tc))), trong d6 t.,(m) 1a thoi gian g6 bé danh dinh
ctia don vi giai ma sau cling n, t, g 12 nhip ddng hd ciia hinh anh phy, Ceil() 12 biéu thie
tran, t,(m) 1a thoi gian di d&én cudi cing ctia don vi gidi ma sau cling m, t,,(n) 14 thoi gian
g5 b6 danh dinh ctia don vi truy cdp n, t, 12 nhip ddng hd va ty(n) 12 thoi gian di dén cubi

cung cua don vi truy cép n.

Khi c& ciia bd giai ma tham chiéu gia dinh (HRD) c6 db tr& thép duoc thiét dit bang
1, tn(n) < tugn), c& dinh thoi hinh anh dugc thiét dit bang 1 va CPB hoat dong & muc cia
don vi.truy cép, thi thoi gian g& bo dung cho don vi truy cép n, t(n) theo: t(n) = t.4(n) +
min( (e s * Ceil((tyf(m) - tra(M))/ to ), (te * Ceil((tat(n) - ten(n))/ 1)), trong d6 ty(m) 13
thoi gian g& bo danh dinh ctia don vi giai ma sau cling n, t, s 1 nhip ddng hd ctia hinh anh
phu, Ceil() 12 biéu thirc trin, t,(m) 1 thoi gian di dén cudi cling ctia don vi gidi ma sau cling
m, t,,(n) 14 thoi gian g& bo danh dinh cta don vi truy cép n, t; 1a nhip dff)ng hd va taf(n) 12

thoi gian di dén cudi cung cua don vi truy cép n.
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Khi ¢ ciia bd gidi mi tham chiéu gia dinh (HRD) c6 d6 tf thép (vi dy,
low_delay hrd flag) duogc thiét dat bing 1, t.,(m) < t,{m), c& dinh thdi hinh anh dugc thiét
dat bing 1 va CPB hoat dong & mirc hinh 4anh phuy, thi thoi gian g& bo d6i v6i don vi giai ma
sau cung m cia don vi truy cép, t(m) theo: t(m) = t, 4(m) + (t;. * Ceil((tsf(n) - ta(n))/ to)),
trong do t;,(m) 14 thoi gian g& bd danh dinh ctia don vi giai ma sau cung m, t; 4 1a nhip
ddng hd cta hinh anh phy, Ceil() 14 bidu thirc tran, t,(m) 13 thoi gian di dén cudi cling clia
don vi giadi m3 sau cling m, t;,(n) 14 thoi gian g& bd danh dinh cta don vi truy cép n, t;1a

nhip ddng hd v t,(n) 13 thoi gian di dén cudi cling ctia don vi truy cép n.

Khi c& ciia bd giai ma tham chiéu gia dinh (HRD) c6 d6 tré thép duoc thiét dit bing
1, tn(n) < ty(n), c& dinh thoi hinh anh duge thiét dit bang 1 va CPB hoat dong & mitc cta
don vi truy cép, thi thoi gian g& bd dung cho don vi truy cép n, t(n) theo: t,(n) = t;4(n) + (t,
* Ceil((t(n) - ta(n)) to)), trong do t,,(m) 14 thoi gian g& bé danh dinh clia don vi gidi ma
sau cling 1, t, o 12 nhip ddng hd ciia hinh anh phy, Ceil() 1a biéu thic tran, ty(m) 1a thoi
gian di dén cudi ciing cia don vi giai ma sau cling m, t,,(n) 13 thdi gian g& bé danh dinh ctia
don vi truy cép n, t. 1a nhip déng hd va t(n) 1a thoi gian di dén cubi cung cua don vi truy

cap n.

Khi co cua by giai mid tham chiéu gia dinh (HRD) c6 do tré thép (vi duy,
low delay hrd_flag) dugc thiét dit bing 1, t,,(m) < taf(m), c& dinh thoi hinh anh dugc thiét
d3t bang 1 va CPB hoat dong & mitc hinh anh phy, thi thoi gian g& bé dung cho don vi giai
mé m khong phai 13 don vi giai mi sau ciing duogc thiét dit tai t(m) = t,{m), trong d6 t,(m)
1a thoi gian di dén cubi cling ctia don vi gidi ma m.

Khi co cia b gidi mad tham chiéu gia dinh (HRD) c6 d6 tré thé‘ip (vi duy,
low_delay hrd flag) dwoc thiét dit bang 1, t,,(m) < taf(m), c& dinh thoi hinh anh dugc thiét
dat b'fmg 1 va CPB hoat dong & mirc hinh anh phy, thi thoi gian g& bo dung cho don vi gidi
mi m 1a don vi giai ma sau cung m cta don vi truy cép, t(m) theo: t,(m) = t ,(m) + (tc gup *
Ceil((taf(m) - trn(m))/ tc sup)), trong do t ,(m) 1a thoi gian g& bo danh dinh ctia don vi giai ma
sau cling m, t, s 12 nhip ddng hd ctia hinh anh phy, Ceil() 1a biéu thic trin, t,(m) 1a thoi
gian di &én cubi cling ctia don vi giai ma sau ciing m, t, ,(n) 12 thoi gian g& bd danh dinh cua
don vi truy cp n, t, 12 nhip ddng hd, t,(n) 14 thoi gian di dén cudi cling ctia don vi truy cip
1 va t(m) 12 thoi gian di dén cubi cling ctia don vi giai ma sau cling m trong don vi truy cap

n.
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Khi c& clia bd gidi ma tham chibu gia dinh (HRD) c6 d6 tr& thip (vi du,
low_delay hrd flag) dugc thiét dit bang 1, t,(m) < t,(m), c& dinh thdi hinh anh dugc thiét
dat bang 1 va CPB hoat dong & mirc hinh anh phuy, thi thoi gian g& bo ding cho don vi giai
ma m khong phai 13 don vi giai ma sau cling dugc thiét dit tai t(m) = t,(m), trong do6 t,(m)
13 thoi gian di dén cudi cling ctia don vi giai ma m.

Khi c& cla bd gidi ma tham chibu gia dinh (HRD) c6 d6 tré thdp (vi du,
low_delay hrd flag) dugc thiét dit bang 1, t,(m) < t,{m), c& dinh thoi hinh anh duoc thiét
dat bang 1 va CPB hoat dong & mirc hinh anh phuy, thi thoi gian g& bd ding cho don vi giai
mé m la don vi gidi méd sau cung m cta don vi truy cép, t(m) theo: t(m) = t,,(m) + (t; *
Ceil((ts(m) - t.5(m))/ tc)), trong d6 t.4(m) la thoi gian g& bé danh dinh cia don vi gidi ma
sau cling m, t, g 12 nhip ddng hd cta hinh anh phy, Ceil() 1a biéu thirc tran, t,(m) 1a thoi
gian di dén cudi cliing ctia don vi giai ma sau cling m, t,,(n) 14 thoi gian g& bé danh dinh cia
don vi truy cdp n, t, 14 nhip dong hc‘A), t,(n) 14 thoi gian di dén cubi cting ctia don vi truy cap n
Va t,(m) 13 thoi gian di dén cudi cling ctia don vi giai mi sau cling m trong don vi truy cap

n.

Khi co cua by gidi md tham chiéu gia dinh (HRD) c6 d0 tré thé'ip (vi du,
low_delay hrd flag) dwoc thiét dit bang 1, t,,(m) < t,{m), c& dinh thdi hinh anh duoc thiét
dit bang 1 va CPB hoat dong & mirc hinh anh phuy, thi thoi gian g& bo ding cho don vi giai
m3 m duoc thiét dit tai t(m) = t,(m), trong do t, ,(m) 1a thoi gian g& bd danh dinh cta don
vi giai mi m, t, o 12 nhip déng hd cta hinh anh phy, Ceil() 12 biéu thirc trin, t,(m) 1& thi
gian di dén cudi cling ctia don vi giai ma m, t.a(n) 14 thoi gian g& boé danh dinh cta don vi
truy cép n, t, 13 nhip déng h(‘A), wf(n) 12 thoi gian di dén cudi ciing cta don vi truy cdp n va

t,f(m) 14 thoi gian di dén cudi cling cia don vi giai m m trong don vi truy cip n.

Khi c& ctia bd giai ma tham chibu gia dinh (HRD) c6 d6 tr thip duoc thiét dat bang
1, tn(n) < ty(n), c& dinh thoi hinh anh duoc thiét dit bang 1 va CPB hoat dong & miic cla
don vi truy cép, thi thoi gian g& bo dung cho don vi truy cép n, t(n) theo: t(n) = t,(n), trong
d6 t.,(m) 14 thoi gian g& bé danh dinh ctia don vi giai mi sau cling n, t, g 1 nhip dong hd
ctia hinh anh phuy, Ceil() 12 biu thirc trin, t,{(m) 13 thoi gian di dén cubi cling ctia don vi giai
ma sau cling m, t,,(n) 12 thoi gian g& bo danh dinh ctia don vi truy cép n, t; 1a nhip ddng hd

va ty(n) 12 thoi gian di dén cudi cling ctia don vi truy cap n.

Ngoai ra trong mét sb trudmg hop c&r ¢6 thé dugc giri mét phan dong bit dé truyén tin

hiéu trong sb céc biéu thirc thay thé néu trén dugc sir dung dé quyét dinh thoi gian g& bo cac
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don vi gidi mi va thoi gian g& bo ctia don vi truy cdp. Trong mdt truong hop cd nay c6 thé
dwoc goi 1a du_au cpb_alignment mode flag. Néu du_au_cpb_alignment mode_flag bing
1 thi cac biéu thic ndi trén sép dat hoat dong ciia CPB, CPB nay hoat dong & ché d6 dua
vao hinh anh phu v6i CPB hoat dong & ché do cta don vi truy cdp duoc sir dung. Néu
du_au cpb_alignment mode flag 1a 0, thi cac biéu thirc néi trén khong sip dit hoat dong
ctia CPB hoat dong ¢ ché d dua vao hinh anh phu véi CPB hoat dong o ché d6 cua don vi
truy cép dugc str dung.

Trong mot trudng hop ¢ du_au cpb_alignment mode flag c6 thé duoc truyén tin
hiéu bang théng tin kha dung video (VUI - video usbility information). Trong trudng hop
khac, c& du_au_cpb_alignment_mode flag c6 thé dugc giri trong thong bao SEI dinh thoi
hinh 4nh. Trong trudng hop khéc, nita c& du_au_cpb_alignment_mode_flag c6 thé dugc giri
trong phin danh dinh khac ctia dong bit. Mot vi du vé& ct phép va ngit nghia cai bién theo
cac hé théng va cac phuong phép duoc boc 16 trong sang ché dugc thé hién trong bang (0)
dudi day. | |

Bang 0

pic_timing{ payloadSizs ) {
_______if{ CpbDpbDelaysPresentFlag ) {
cpb_removal delay
dpb_output_delay
ifi{ sub_pic epb params present flag’ {

num_decoding_units_minus1
du_au_cpb_alipnment mode_flag

num_nalus_in du minusi[i]
du_cpb _removal delay[i]

Bang (0)

Cén luu y ring c6 thé sir dung cac ky hiéu (tén goi) khéc véi nhitng gi dugc sir dung
trén ddy cho nhidu bién dbi. Vi du t(n) v& don vi truy cdp n c6 thé dwoc goi 1a
CpbRemovalTime(n), t(m) cia don vi giai ma n c6 thé duge goi 14 CpbRemovalTime(m),
te_sub CO thé dugc goi 1a ClockSubTick ¢ c6 thé duogc goi la ClockTick, t,(n) cuia don vi truy
cap m co thé duoc goi 1a FinalArrivalTime(n) cuia don vi truy cép n, t,{(m) cta don vi giai
mi m c6 thé dugc goi 1a FinalArfivalTime(m), tn(n) co thé duoc goi 1a
NominalRemovalTirhe(n) cia don vi truy cdp n, t,(m) co thé dugc goi 1a

NominalRemovalTime(m) cta don vi gidi ma m.
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Phuong phap giri théng bao bing thiét bj dién tir ndy cling s& dwoc mb ta dudi ddy.
Phuong phép nay bao gdbm budc xac dinh, khi bo dém hinh 4nh mi hoa (CPB) hd tro hoat
dong & mirc hinh anh phy, liéu c6 bao gdm tham s6 tr& g& bd khoi CPB cua don vi giai ma
chung vio thong bdo thong tin ning cao bd sung (SEI) dinh thdi hinh 4nh hay khong.
Phuong phép ndy ciing bao gdm budc tao ra, khi tham sé tr& g& bo khoi CPB cua don vi giai
ma chung c6 trong thong bao SEI dinh thdi hinh anh, tham sb tré g& bé khoi CPB cua don
vi giai ma chung, trong d6 tham s6 tr& g& bo khoi CPB ciia don vi giai ma chung c6 thé ap
dung duoc cho tit ca cac don vi giai ma trong don vi truy cap tir CPB. Phuong phép nay
cling bao gdm budc tao ra, khi tham s tr8 g& bo khoi CPB cua don vi gidi mé chung khong
c6 trong thong bao SEI dinh thdi hinh anh, thi tham sb tré g& bd khoi CPB cua don vi giai
ma riéng cho mdi don vi gidi mi trong don vi truy cdp. Phuong phép nay ciing bao gdm
budc giri théng bao SEI dinh thoi hinh anh cling véi tham sb tré g& bé khoi CPB cua don vi
giai ma chung hodc céc tham s6 tré g& bo khoi CPB ctia don vi giai ma.

Phuong phép dém dong bit bang thiét bi dién tir ndy cling s& dwoc mé ta dudi day.
Phuong phép nay bao gdm budc xac dinh ring CPB truyén tin hiéu c4c tham s6 & muc hinh
anh phu ding cho don vi truy cép. Phuong phép ndy ciing bao gébm budc xé4c dinh, khi
thong béo thong tin nang cao bd sung (SEI) dinh thoi hinh anh nhan dugc bao gdm cd tré g
bd khéi bd dém hinh dnh ma hod (CPB) ctia don vi gidi md chung, tham sb tr& g& bo khoi
CPB ctia don vi giai mi chung c6 thé 4p dung cho tit ca cac don vi giai ma trong don vi
truy cdp. Phuong phép ndy ciing bao gébm budc xac dinh, khi théng bao SEI dinh thdi hinh
anh khong bao gbém co tré g& bo khoi CPB ciia don vi gidi ma chung, tham sé tr8 g& bo khoi
CPB ctia don vi giai m3 riéng cho mdi don vi gidi ma trong don vi truy cdp. Phuong phap
ndy ciing bao gdm budc g& bo cac don vi gidi ma khéi CPB st dung tham sO tré g& bo khoi
CPB ctia don vi giai ma chung hodc cic tham s6 tré g& bd khoéi CPB cta don vi giai ma

riéng. Phuong phap nay con bao gdm budc giai mé cac don vi giai ma trong don vi truy cip.

Céc hé thdng va céc phuong phép duoc bdc 16 trong sang ché mé ta cac thiét bi dién
tir d& glri thong bao va dém dong bit. Vi dy, cac hé théng va cac phuong phap dugc boc 16
trong sang ché mo ta bude dém dung cho céc dong bit bt ddu bing cic tham sé hinh anh
phu, trong mot s& cdu hinh, cac hé théng va cac phuong phap duogc boc 16 trong sang ché c6
thé md ta viée truyén tin hidu cac tham s6 ctia bd giai ma tham chiéu gia dinh (HRD) dua
trén hinh anh phuy, Chrflng han, cac hé théng va cac phuong phap dugc boc 19 trong sang ché
mo t& cai bién dbi véi thong bao thong tin ning cao bd sung (SEI) dinh thoi hinh anh. Cac
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hé thdng va cac phuong phap dugc boc 16 trong sang ché (vi du, su cai bién HRD) c6 thé
dan dn viéc truyén tin hidu gon nhe hon d6i v&i cac tham s6 khi mdi hinh anh phu di t6i va

duoc g& bo khoi CPB theo céc khoang déu nhau.

Ngoai ra, khi cac tham s6 tré g& bo khoi CPB ¢ murc hinh anh phu c6 mit, thi by d¢m
hinh anh m3 hoa (CPB) c6 thé .hoat ddng & muc cla don vi truy cép hodc muc hinh anh phy,
Céc hé thdng va cac phuwong phép hién thdi c6 thé con 4p dit gidi han dong bit sao cho hoat
dong cua CPB dua trén mic hinh &nh phu va hoat dong cia CPB ctia mirc ctia don vi truy
cap dan dén sy dinh thoi gidng nhau vé viéc g& bo don vi giai ma. Cu thé 13 dinh thoi gd bo
don vi gidi mé sau cung trong don vi truy cép khi hoat dong & ché d6 hinh anh phu va dinh

thoi g& bo don vi truy cap khi hoat dong & ché d6 ctia don vi truy cép sé 1a gidng nhau.

Cén lyu ¥ ring mic du thuit ngit “gia thiét” dugc sit dung c6 lién quan dén HRD,
HRD c6 thé duoc thuce hién theo phwong phap vt Iy. Vi du, “HRD” ¢6 thé duoc sir dung dé
mo ta viéc thyc hién cua bd gidi ma thuc. Trong mdt s cu hinh, HRD c6 thé duoc thuc
hién d xac dinh lidu dong bit phi hop voi chuin mad héa video hidu sudt cao (High
Efficiency Video Coding - HECV). Chéng han, HRD c¢6 thé dugc sir dung dé x4c dinh liéu
cac dong bit Loai I va cac dong bit Loai II phtt hop véi chudn HEVC hay khéng. Dong bit
Loai I ¢6 thé chi bao gdm cac thiét bi ctia L6p truy nhap mang (NAL) ctia Lép mi héa
video (VCL) va céac don vi NAL cua dit liéu don. Dong bit Loai II c6 thé chua cac don vi

NAL va céc phén tir ¢t phap bd sung khac.

Tai liu JCTVC-10333 cia Nhém hop tic chung vé md hoa video (Joint
Collaborative Team on Video Coding - JCTVC) bao gdm HRD dua trén hinh anh phu va hd
trg céc théng bao SEI dinh thoi hinh anh. Chirc ning nay da dugc két hop trong du thao ciia
Ho6i ddng mi héa video hiéu sult cao (High Efficiency Video Coding-HEVC) (JCTVC-
11003), toan bd ndi dung cua tai li¢u dugc két hop trong ban md ta nay béng cach vién dan.
B. Bros, W-J. Han, J-R. Ohm, G.J. Sullivan, Wang, and T-. Wiegand, “High efficiency
video Coding (HEVC) text specification draft 10 (for DFIS & Last Call)”’, JCTVC-
J10003_v34, Geneva, January 2013 toan bd ndi dung ctia n6 dugc két hop trong ban mo6 ta
nay béng cach vién din. B. Bros, W-J. Han, J-R. Ohm, G.J. Sullivan, Wang, and T-.
Wiegand, “High efficiency video Coding (HEVC) text specification draft 107, JCTVC-
L1003, Geneva, January 2013, toan by ndi dung cia tai liéu du’c}c Kkét hop trong ban mo ta

nay bang cach vién dan.
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Mot vi du v& cti phap va ngit nghia cai bién theo cac hé thdng va cac phuong phép

duogce bdc 16 trong sang ché duoc thé hién trong bang (1) dudi day.

Béang 1

b resentFlag ) {
cpb_removal delay
dpb_output_delay

if{ sub,_pis epb_params present flag ) {

forli= 0; 1 <= oum_decoding units minasl; i+ ) |

num_nalug_jn du minusihi]
ifleameson,_du_cpb removal delay flag)
du_gpb_removal delay[il

Bang (1)

Cac vi du vé ngit nghia théng bio SEI vé khoang dém theo céc hé théng va cac
phuong phap duge boc 16 trong sang ché dugc thé hién dudi day. Cu thé, cc chi tiét bd
sung vé nglt nghia cia cac phdn tir ct phap cai bién duoc thé hién dudi day. Khi
NALHrdBpPresentFlag hoic VCLHrdBpPresentFlag déu bang 1, théng bao SEI vé khoang
dém c6 thé duc;;c'két hop véi don vi truy cdp bt ky trong dong bit va thong bao SEI vé
khoang dém c6 thé dugc két hop v6i mbi don vi truy cap IDR, véi mdi don vi truy cdp CRA
va v6i mdi don vi truy cép duoc két hop véi théng bao SEI diém phuc hdi. Pbi véi mot sb
img dung, sy c6 mit thuong xuyén cia thong bio SEI vé khoang dém c6 thé dugc mong
mubn. Khoang dém dugc xé4c dinh 13 tAp hop ctia cac don vi truy cép gitta hai thoi diém cta

thong bao SEI vé khoang dém theo thi tu giai ma.

'seq_parameter_set_id' xac dinh tip tham s6 chudi chira cac dic tinh HDR day. Gia
tri seq parameter_set id c6 thé bang gia tri seq parameter_set_id trong tdp tham s6 hinh
anh dugc tham chiéu boi hinh anh ma hod so cip duge két hop véi thong bao SEI vé khoang
dém. Gié tri seq_parameter set_id c6 thé nim trong khoang tir 0 dén 31, bao gdm ca gié tri
dAu cudi.

'initial_cpb_removal_delay'[SchedSelldx] xac dinh khoang tré cho CPB thu
SchedSelldx gitta thoi gian di dén CPB cia bit thir nhét cua dit liéu ma hoa dugc két hop
v6i don vi truy cép duoc két hop véi théng bao SEI vé khoang dém va thoi gian g& bo khoi

CPB cuia dit liéu m3 hoa dugc két hop véi cuing mdt don vi truy cép, dbi véi khoang dém
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thir nhét sau khi khéi dong HRD. Phin tir ci phép c6 cac do dai theo bit duge xac dinh 14
initial cpb_removal delay length minusl + 1. N6 dugec tinh theo don vi xung nhip 90 kHz.
initial cpb_removal_delay[SchedSelldx] c6 thé khéng bing 0 va cé thé khéng vuot qua
90000 * (CpbSize[SchedSelldx]/ BitRate[SchedSelldx]), duwong lugng thoi gian cua kich
thudc CPB duoc tinh theo cac don vi thoi gian 90 kHz.

'initial cpb_removal delay offset' [SchedSelldx] dugc sit dung cho SchedSelldx-th
CPB phéi hop v6i cpb_removal_delay d& xac dinh thoi gian cung cip ban dau clia cdc don
vi truy cdp ma hoa t&éi CPB. initial cpb_removal_delay_offset[SchedSelldx] la theo don vi
xung nhip 90 kHz. Phén tir ¢t phép initial cpb_removal delay offset[SchedSelldx] ma c6
4 dai b dinh ma d0 diai coa nd theo bit dugc xic dinh Ia
initial cpb_removal delay length minusl + 1. Phan tir ¢t phap nay khong dwoc st dung
bdi cac bo gidi ma va va chi can cho bd 1ap lich biéu (HSS) (vi dy, nhu dugc x4c dinh trong

Phu lyc C cua JCTVC-11003).

Trén toan b chudi video mi hoa, tdng cia initial cpb_removal delay[SchedSelldx]
va initial cpb_removal delay offset[SchedSelldx] c6 thé khong dbi ddi v6i mbi gia tri clia
SchedSelldx.

'initial _du_cpb_removal delay'[SchedSelldx] x4c dinh khoang trf cho CPB thi
SchedSelldx-th giita thoi gian di dén CPB cua bit thir nhit ctia dit liéu ma hoa duoc két hop
v6i don vi giai ma thi nhét trong don vi truy cap dugc két hop vdi théng bao SEI vé khoang
dém va thoi gian g& bo khoi CPB cua dit liéu ma hod duge két hop véi cling mot don vi giai
ma, di v6i khoang dém thir nhét sau khi khoi dong HRD. Phén tir ¢t phép c6 cac d6 dai
theo bit dugc xac dinh 1a initial cpb removal delay length minusl + 1. N6 dugc tinh theo
don vi xung nhip 90 kHz. initial du_cpb_removal_delay[SchedSelldx] c6 thé khong bang 0
va c6 thé khong vuot qua 90000 * ( CPBSize[SchedSelldx]/ BitRate[SchedSelldx]), duong
lugng thoi gian cua kich thuge CPB duogce tinh theo cac don vi thoi gian 90 kHz.

'initial du cpb_removal delay offset'[SchedSelldx] dugc st dung cho SchedSelldx-
th CPB phdi hop voi cpb_removal delay dé xac dinh thoi gian cung cip ban dau cia céc
don vi gidi ma t6i CPB.

initial cpb _removal delay offset[SchedSelldx] dugc tinh theo xung nhip 90 kHz.
Phén tir ¢t phép initial du cpb _removal delay offset[SchedSelldx] 1a ma c6 do dai c¢b dinh

ma do dai ctia nd theo bit dugc xac dinh 1a initial cpb_removal delay length minusl + 1.
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Phn tir ¢t phép nay khong dugc st dung bdi cac bd giai ma va va chi can cho bo lap lich

biéu (HSS) (vi dy, nhu dugce xac dinh trong Phu luc C cia JCTVC-11003).

Trén toan bd chudi video ma héa, tbng clia
initial du_cpb_removal delay[SchedSelldx] va
initial du_cpb_removal delay offset[SchedSelldx] c6 thé khong ddi dbi v6i mdi gia tri ctia

SchedSelldx.

Céc vi du vé ngit nghia thong bio SEI dinh thdi hinh anh theo cac hé thong va cac
phuong phép duoc boc 16 trong sang ché s& dugc thé hién dudi dy. Cu thé, cac chi tiét bd

sung v€ ngit nghia ctia cac phan tir cl phép cai bién s€ dugc thé hién dudi day.

Cu phap cua thong bao SEI dinh thoi hinh anh phu thudc vao ndi dung cua tdp tham
s6 chudi hoat hoa d6i v6i hinh anh ma hod dugc két hop véi thong bao SEI dinh thdi hinh
anh. Tuy nhién, trir phi thong bao SEI dinh thoi hinh anh cta don vi truy cép lam méi giai
ma tire thi (IDR - Instantaneous Decoding Refresh) dugc dé cap truée boi thong bao SEI vé
khoang dém bén trong cing mét don vi truy cap, viéc kich hoat tap tham sb chudi dwoc lién
két (va, dbi v6i cac hinh anh IDR khong phai 13 hinh anh thit nhét trong dong bit, viéc xac
dinh ring hinh 4nh m& hoa d6 1 hinh anh IDR) khong xut hién cho téi khi giai mé don vi
16p triru tuong hod mang (NAL) cta phién m4 ho4 ctia hinh anh ma hoa d6. Do don vi NAL
ctia phién ma hoa clia hinh 4nh ma ho4 s& theo sau thong béo SEI dinh thoi hinh 4nh theo
thir tw don vi NAL, c6 thé ¢ céc truong hop trong d6 can thiét d6i voi bd giai ma luu trix
chudi byte thd (RBSP) c6 chira thong bao SEI dinh thai hinh anh cho t6i khi xac dinh cac
tham s6 cua tham s chudi hoat hod d6i v6i hinh anh mé hod va va sau d6 thuc hién viée
phéan giai thong bao SEI dinh thoi hinh anh.

Su ¢6 mit cua thong bao SEI dinh thoi hinh anh trong dong bit dugc xéc dinh nhu
sau. Néu CpbDpbDelaysPresentFlag bing 1, mdt thong bao SEI dinh thdi hinh anh c6 thé ¢6
mit trong mdi don vi truy cdp cta chudi video gidi mad. Theo cach khic, thi
(CpbDpbDelaysPresentFlag bang 0), khong c6 cc thong bao SEI dinh thdi hinh anh c6 thé
c6 mit trong bat ky don vi truy cdp nao ctia chudi video ma héa.

'cpb_removal_delay' x4c dinh phai chd bao nhiéu nhip ddng hd (xem khoan E.2.1 ctia
JCTVC-11003) sau khi g& bé khoi CPB ciia don vi truy cép dugc két hop véi théng bao SEI
vé khoang dém gin day nhét trong don vi truy cap dimg trude trude khi g& bé khoi bd dém
dit liéu cua don vi truy cap dugc két hop véi thong bao SEI dinh thoi hinh anh. Gié tri nay

con duge st dung dé tinh toan thoi gian di dén som nhit c6 thé cia dit lidu ctia don vi truy
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cap vao CPB dbi voi HSS, nhu duge xéac dinh trong Phy luc C ctia JCTVC-I1003. Phéan tir
cu phap 1a md c6 do dai cd dinh ma d6 dai cia né theo bit dugc xdc dinh 13
cpb_removal delay length minusl + 1. cpb_removal delay la phdn du cia bd dém

i + A
2(cpb_removal_delay_length_mmus1 1) modun.

Gia tri cpb_removal delay length minus] x4c dinh d6 dai (béng bit) ctia phan tir ca
phép cpb_removal delay la gia tri cpb_removal_delay;iength_minusl dd ma hoa trong tap
tham s chudi hoat hoa d6i v&i hinh anh mi hoé so cip dugc két hop véi thong béo SEI
dinh thoi hinh 4nh, mic du cpb_removal delay x4c dinh nhip déng hd lién quan dén thoi
gian g& bo ctia don vi truy cép dimg trudc c6 chira théng bao SEI vé khoang dém, c6 thé 13

don vi truy cép cua chuoi video ma hoa khéc.

'dpb_output_delay' duogc s dung dé tinh toan thoi gian dau ra ctia bd dém hinh anh
giai ma (DPB) cua hinh &nh. N6 xé4c dinh phai chd bao nhiéu nhip ddng hd sau khi g& bo
don vi giai mi sau cung trong don vi truy cdp tir CPB trudc khi hinh anh giai ma dwoc két
xuét tir DPB (xem khoan muyc C.2 ctia JCTVC-11003).

Lién quan dén DPB, anh khong duoc g& bo tir DPB tai thoi diém dAu ra ciia hinh anh
khi 4nh dwoc dénh d4u 1a “str dung dé tham chiéu ngén han” hodc “str dung dé tham chiéu
dai han”. Chi mdt dpb_output_delay dugc xac dinh d6i v6i mot anh dugc giai ma. Do dai
cia phin tr cu phip dpb output delay dugc tinh theo  bit béng
dpb_output delay length minusl + 1. Khi
max_dec pic_buffering[max temporal layers minus1] bang 0, thi dpb_output_delay c6 thé

béng 0.

Thoi gian két xut bt ngudn tir dpb_output_delay ctia hinh anh bét ky dwoc két xuét
tir bd gidi ma phu hop dinh thoi két xuit nhu duoc x4c dinh trong khoan muc C.2 cla
JCTVC-11003 c6 thé trude thoi gian két xuat bit ngudn tir dpb_output_delay ca tét ca cac
hinh anh trong bét ky chudi video ma héa tiép theo theo thir tur giai ma. Thit ty két xuat hinh
anh duoc thiét 1ap boi cac gid tri cta phin tir ¢ phap nay c6 thé gidng nhu thir ty nhu dwoc
thiét 14p bdi céc gia tri ctia PicOrderCnt() nhu duge x4c dinh boi khoan d6. Déi véi cc hinh
anh khong dwoc két xuit bi qua trinh “dém” ciia khoan d6 vi ching dtmg truée, theo thit ty
gidi ma, hinh anh IDR cing véi no_output of prior pics flag bang 1 hogic duge suy ra
bing 1, thoi gian két xudt nhan dugc tir dpb_output_delay c6 thé ting 1én véi viéc ting gid

tri ctia PicOrderCnt() lién quan dén tit ca cac hinh anh trong cliing chudi video ma hoéa.
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'num_decoding_units_minus1' + 1 x4c dinh s& lugng céc don vi giai mi trong don vi
truy cdp ma thong bao SEI dinh thoi hinh anh lién quan. Gid tri
num_decoding_units minusl c6 thé ndm trong khoang tr 0 dén PicWidthInCtbs *

PicHeightInCtbs - 1, bao gdm ca gia tri dAu cudi.

'common_du_cpb_removal delay flag' bing 1 xic dinh ring phdn tir ca phap

common_du_cpb_removal delay cé mit.

'common_du_cpb_removal delay flag' bing 0 xic dinh ring phan tir ct phép

common_du_cpb_removal delay khong cé mat.

'common_du_cpb_removal_delay' x4c dinh théng tin nhu sau: Néu don vi giai ma 1a
don vi giai ma thi nhét trong don vi truy cép dugc két hop vai thong bao SEI dinh thoi hinh
anh thi common_du_cpb_removal_delay x4c dinh phai chd bao nhiéu nhip ddng hé ctia cac
hinh anh phy (xem khoan E.2.1 ctia JCTVC-11003) phéi ch¢ sau khi g& boé khoi CPB don vi
giai ma sau ciing trong don vi truy cap duoc két hop véi théng béo SEI vé khoang dém gan
d4y nhét trong don vi truy cip dimg trude trude khi g& bd khoi CPB don vi gidi ma thi nhét
trong don vi truy cép dugc két hop v6i thong bao SEI dinh thoi hinh anh.

Theo cach khac, common_du _cpb_removal delay xac dinh phai chd bao nhiéu nhip
ddng hd ctia cac hinh anh phu (xem khoan E.2.1 ctia JCTVC-11003) sau khi g& bd khoi CPB
don vi giai md trude d6 trong don vi truy cdp dugc két hop v6i thong bao SEI dinh thoi hinh
anh truée khi g& bdé khoéi CPB don vi gidi mé hi¢n thoi trong don vi truy cdp duoc két hop
v6i théng bao SEI dinh thoi hinh anh. Gia tri ndy con dugc st dung dé tinh toén thoi gian di
dén sém nhét c6 thé cua dir liéu cua don vi giai ma vao CPB dbi véi HSS, nhu duge xéac
dinh trong Phy lyc C. Phin tir ct phép 1a ma c6 d6 dai ¢b dinh ma d6 dai ctia né theo bit
dugc xac dinh la cpb_removal delay length minusl + 1. common_du_cpb_removal_delay

1a phén du cta bd dém médun 2(cpb_remova1_delay_length_minus1 + 1).
Céach thay thé dé x4c dinh 'common du cpb removal delay' nhu sau.
Ly _du_cpo_: _delay

common_du_cpb_removal_delay x4c dinh phai chd bao nhiéu nhip dong hd cia céc
hinh anh phu (xem khoan E.2.1 cta JCTVC-11003) dé cho sau khi g& bo khoi CPB don vi
giai ma sau ciing trude khi g& bo khéi CPB don vi gidi md hién thoi trong don vi truy cép
duoc két hop v&i thdng bao SEI dinh thoi hinh anh. Gid tri nay con dugc sit dung dé tinh
toan thoi gian di dén sém nhét c6 thé ciia dit lidu ctia don vi giai ma vao CPB d6i véi HSS,

nhu duoc xac dinh trong Phy lyc C. Phin tir ¢t phap 1a ma cé d¢ dai c6 dinh ma do dai cua
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n6 theo bit duoc x4c dinh 1a cpb removal delay length minusl + 1.
common_du_cpb_removal delay 13 phin du ciia by dém 2(cpd-removal delay length minusl + 1)

modun.

Gié tri cpb_removal_delay length minus]1 xac dinh d6 dai (bing bit) ctia phén tir ca
phép common_du_cpb_removal delay 1a gia tri cpb_removal delay length minusl da ma
hoa trong tip tham s chudi hoat hoa ddi véi hinh 4nh ma hoa dugc két hop véi théng béo
SEI dinh thoi hinh anh, mic di common_du_cpb_removal_delay x4c dinh nhip déng hé ctia
céc hinh anh phu lién quan dén thoi gian g& bo ciia don vi giai ma thir nhét trong don vi truy
cap dimg trudc c6 chira théng béo SEI vé khoang dém, c6 thé 1a don vi truy cp ctia chudi

video mi hoa khac.

‘num_nalus_in_du_minus1[i]’ + 1 x4c dinh s& luong don vi NAL trong don vi giai
ma th i cia don vi truy cdp ma thong bao SEI dinh thoi hinh anh li€én quan. Gia tri
num nalus_in_du_minus1[i] c¢6 thé nim trong khoang tir 0 dén PicWidthInCtbs *

PicHeightInCtbs - 1, bao gdm ca gia tri diu cudi.

Pon vi giai ma thir nhit cta don vi truy cip gdm num_nalus_in du minus1[0] + 1
don vi NAL lién tiép thir nhét theo thi tw giai ma trong don vi truy cdp. Pon vi gidi m thi i
(v6i 1 16n hon 0) ctia don vi truy cap gdm num_nalus_in_du_minus1[i] + 1 don vi NAL lién
tiép dAu tién ngay sau don vi NAL cudi ciing trong don vi giai ma trude d6 ctia don vi truy
cap, theo thir tu giai ma. Co thé c6 it nhat mot don vi NAL VCL trong mdi don vi gidi ma.
T4t ca cac don vi NAL khong VCL duoc két hop véi don vi NAL VCL ¢6 thé c6 trong cling
mot don vi giai ma.

'du_cpb_removal delay[i]' xac dinh cac hinh anh phu (xem khoan E.2.1 ctia JCTVC-
11003) phai chd bao nhiéu nhip ddng hd sau khi g& bé khéi CPB don vi giai ma thi nht
trong don vi truy cép duoc két hop v6i théng bao SEI vé& khoang dém gin ddy nhét trong
don vi truy cép dung trude trude khi g& boé khoi CPB don vi giai ma thir i trong don vi truy
cap duoc két hop véi thong béo SEI dinh thoi hinh anh. Gid tri ndy con dugc st dung dé
tinh toan thoi gian di dén sém nhét c6 thé cta dit lidu cia don vi giadi ma vao CPB dbi véi
HSS (vi dy, nhu dugce xac dinh trong Phu luc C cua JCTVC-11003). Phén tir ct phép 14 ma
c6 d dai c6 dinh ma d dai cua né theo bit dugc xac dinh 13

cpb_removal_delay length minusl + 1. du_cpb_removal_delay[i] 1a phan du cta bd dém
moédun 2(cpb_removal_delay_length_minus1 + 1)'
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Gi4 tri cpb_removal_delay length minusl x4c dinh d¢ dai (bing bit) clia phan tir ct
phap du cpb removal delay[i] 1a gid tri cpb_removal delay length minusl dd mé& hoa
trong tap tham s chudi hoat hoa dbi v6i hinh anh ma hoa duoc két hop vdi théng bao SEI
dinh thoi hinh anh, mic di du_cpb_removal delay[i] x4c dinh nhip déng hd clia cac hinh
anh phu lién quan dén thoi gian g& bo cta don vi giai ma thir nhit trong don vi truy cép
dimg trude cb chira thong bao SEI vé khoang dém, c6 thé 13 don vi truy cép ctia chudi video
ma hda khéc.

Theo mdt ciu hinh, budc dinh thoi g bod don vi giai ma va bude giai ma cla cac bd
giai md co thé duoc thuc hién nhu sau.

Néu SubPicCpbFlag bing 0, bién CpbRemovalDelay(m) dugc thiét dit bang gia tri
cpb_removal_delay trong théng béao SEI dinh thoi hinh anh duge két hop véi don vi truy
cap nghia 1a bd giai md m va bién T, duoc thiét dat bing t. Theo cach khéac, néu
SubPicCpbFlag biang 1 va common_du cpb removal delay flag bing 0 thi bién
CpbRemovalDelay(m) duoc thiét dat bang gia tri du_cpb_removal delay[i] cho don vi giai
mi m (v&i m ndm trong khoang tir 0 &n num_decoding_units_minus1) trong théng bao SEI
dinh thoi hinh anh duge két hop véi don vi truy cap c6 chira bd giai ma m va bién T, duoc
thiét dit bang t, s

Trong mot sb trudong hop, theo cach khac, néu SubPicCpbFlag bing 1 vai
common_du_cpb_removal delay flag bing 0 thi bién CpbRemovalDelay(m) dugc thiét dat
bing gia tri (m+1)*du_cpb_removal delay[i] cho bd giai md m (v&i m ndm trong khoang tir
0 dén num_decoding_units_minus1) trong thong bao SEI dinh thdi hinh anh dwoc két hop

véi don vi truy cép c6 chira b gidi m3 m va bién T, duoc thiét dat bz‘?mg te_sub-

Theo céch khac, néu SubPicCpbFlag bing 1 va
common_du_cpb_removal_delay flag bing 1 thi bién CpbRemovalDelay(m) dugc thiét dit
bing gi4 tri common_du_cpb_removal delay cho don vi gidi ma m trong thong bdo SEI
dinh thoi hinh anh duoc két hop v6i don vi truy clp c6 chira bo giai md m va bién T, dugce
thiét dat bang t, s

Khi don vi gi4i ma m 13 don vi giai ma véin bang 0 (don vi giai mi thi nhat ciia don
vi truy clp khoi dong HRD), thoi gian g& bo danh dinh ctia don vi gidi ma tr CPB dugc xac
dinh 1a t, 4( 0) = InitCpbRemovalDelay[SchedSelldx]/ 90000.
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Khi don vi gidi mad m 1a don vi gidi ma thu nhét cia don vi truy cap tha nhét coa
khoang dém khong khoi dong HRD, thoi gian g& bd danh dinh cta don vi gidi méa tu CPB
duoc xéc dinh 14 t, ,(m) = t.,(my) + T * CPBRemovalDelay(m), trong d6 t, ,(my, 13 thoi gian

g0 bd danh dinh ctia don vi gidi ma thi nhét cta khoang dém trudc do.

Khi don vi gidi m@ m 1a don vi gidi ma tha nhét cta khoang dém, m;, dugc thiét dat
bing m tai thoi diém g& bo tn(m) ctia don vi gidi md m. Thoi gian g& bé danh dinh t, ;(m)
ctia don vi giai ma m khong phai 12 don vi giai ma thit nhat ctia khoang dém dugc xac dinh
14 t p(m) = t n(mp) + T, * CPBRemovalDelay(m), trong d6 t;,(my) la thoi gian g& bo danh
dinh ctia don vi gidi ma thx nhét cia khoang dém hién thoi.

Thoi gian g& bo dbi voi don vi giai md8 m dugc xac dinh nhu sau. Néu
low_delay hrd flag bang 0 hodc t,,(m) >= t,(m), thoi gian g& bo dbi v6i don vi gidi ma m
duoc x4c dinh Ia t(m) = t;4(m). Theo cach khac, (low_delay_hrd flag bang 1 va trn(m) <
t,(m)), thi thoi gian g& bo ddi v6i don vi gidi ma m duge xac dinh 14 t(m) = t,,(m) + T, *
Ceil((ta(m) - t n(m))/ T;). Truong hop sau (low_delay_hrd_flag bang 1 va tr,n(m) < t,(m))
chi béo ring kich thuéc cia don vi gidi md m, b(m), 16n t6i mirc ngin khong cho g& bo tai
thoi diém g& bé danh dinh.

Trong trudmg hop khac, thoi gian g& bo ddi véi don vi gidi md m dugc xéc dinh nhu
sau. If low_delay hrd flag bang 0 hosc tea(m) >= ty(m), thoi gian g bo d6i véi don vi giai
mi m dugc xéc dinh 1a t(m) = t.,(m). Theo cich khac, (low delay hrd flag bang 1 va
tra(m) < ty(m)), thoi gian g& bo d6i véi don vi giai md m khéng phai 1a don vi giai mé sau
cung trong don vi truy cdp duogc xac dinh 1a t,(m) = t,{m) va thoi gian g& bo dbi voi don vi
giai md m 14 don vi gidi m& sau cung trong don vi truy cap t(m) = t,,(m) + T, * Ceil((ta(m)
- ta(m))/ to). Tru'éng hop sau (low_delay hrd flag bang 1 va trn(m) < ty(m)) chi bao rang
kich thu6c cua don vi giai ma m, b(m), 16n t6i mic ngin khong cho g& bo tai thoi diém g&

bd danh dinh.

Trong trudng hop khac, thoi gian g& bd dbi véi don vi gidi ma m dugc xéc dinh nhu
sau. Néu low_delay hrd flag bing 0 hoic t,,(m) >= t,(m), thi thoi gian g& bo dbi véi don
vi gi4i md m dwoc x4c dinh 1 t(m) = t.,(m). Theo cach khac, néu (low delay hrd flag
béng 1 va tr,n(m) < taf(m)), thi thoi gian g& bod ddi v6i don vi giai ma m khong phai 13 don
vi giai mé sau cung trong don vi truy cédp dugc xéc dinh 1a t(m) = t,{m) va thoi gian g& bo
dbi v&i don vi giai m3 m 13 don vi giai m4 sau cuing trong don vi truy cap t(m) = t,,(m) + t,

* Ceil((ta(m) - t;n(m))/t;). Trudng hop sau (low_delay_hrdfﬂag bang 1 va tra(m) < t,{(m))
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chi béo ring kich thudc ctia don vi gidi mi m, b(m), 16n téi mic ngén khong cho g& bo tai
thoi diém g& bod danh dinh.

Trong trudng hop khac, thoi gian g bo ddi véi don vi giai ma m duge xac dinh nhu
sau. Néu low_delay hrd flag bang 0 hoic t,,(m) >= t,(m), thi thoi gian g& bd d6i v6i don
vi gidi md m dugc xéac dinh 1a t(m) = t;,(m). Theo cach khac, (low_delay hrd flag bang 1
va t; n(m) < t,{m)), thoi gian g& bod d6i vé&i don vi giai md m dugce xac dinh la t(m) = t,{(m).
Trudmg hop sau (low_delay hrd_flag bing 1 v& t,,(m) < ta(m)) chi bdo ring kich thude ctia

don vi giai md m, b(m), 16n téi mic ngdn khong cho g& bod tai thoi diém g& bo danh dinh.

Khi SubPicCpbFlag bang 1, thi thoi gian g& bé khoi CPB danh dinh ctia don vi truy
cAp n t,q(n) duoc thiét dit bing thoi gian g& bo khéi CPB danh dinh ctia don vi gidi ma sau
clng trong don vi truy c4p n, thoi gian g& bo khoi CPB ciia don vi truy cp n t(n) duoc thiét

dit bang thoi gian g& bo khoi CPB cia don vi giai mi sau ciing trong don vi truy cép n.

Khi SubPicCpbFlag bang 0, thi mdi don vi gidi ma 14 don vi truy cép, do vy thoi
gian g& bod khoi CPB danh dinh va thoi gian g& bé khoéi CPB clia don vi truy cép n 1a thoi
gian g& bd khoi CPB danh dinh va thoi gian g& bo khdéi CPB cua don vi gidi mé n.

Tai thoi diém g& bo khéi CPB ctia don vi gidi ma m, don vi giai mi s& duoc gidi ma
tie thi.

Vi du khéc v& ct phap va ngit nghia cai bién dbi véi théng bao SEI dinh thoi hinh
anh theo cac hé théng va cac phuong phap dugce bdc 1§ trong sang ché duoc thé hién trong
Bang (2) duéi ddy. Céc cai bién theo céc hé thdng va cic phuong phép duge bc 16 trong

sang ché dugc the hién bang chit in dam.

Béang 2

_ 11( CpbDpbDelaysPresentFiag )} {

cpb_removal_delay
dph Oﬁmﬂ.ﬁ delay

__ifl sub_pic_eph_ aran;a rasent flz

lay flag
:ﬂmmmm_dk@b mwaLdeIay_ﬂng‘l £
common mum nalus_jn_d usl

_fnmmm_dua.w
fort i = 0 i <= num_decoding units_minusl; it++) {

num_nalug in du_minusifl
ilcommon,_du sal dels

du_cpb_removal delayli]

Bang (2)
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Vi du minh hoa trong bang (2) bao gbm phin t&r ci phap
common_num_nalus_in_du minus1, thanh phin ndy né c6 thé duoc sir dung dé xac dinh
bao nhiéu dit lidu cidn dugc g& bd khdi CPB khi g& bd don vi giai ma.
'common_num_nalus_in_du_minus1' + 1 xac dinh s6 lugng don vi NAL trong mdi don vi
giai md cua don vi truy cdp ma thong bao SEI dinh thoi hinh anh lién quan. Gia tri
common_num_nalus_in_du minusl c6 thé nim trong khoang tir 0 dén PicWidthInCtbs *

PicHeightInCtbs - 1, bao gdm cé gid tri ddu cudi.

Pon vi giai md th® nhdt cia don vi truy cdp gbm
common_num_nalus_in_du_minus1 + 1 bd NAL lién tiép thir nhat theo thir tu gii ma trong
don vi truy cdp. Pon vi gidi mi tht i (véi i 16n hon 0) cta don vi truy cép gdm
common_num_nalus_in_du minusl + 1 b4 NAL lién tiép thir nh4t ngay sau don vi NAL
cudi cung trong don vi gidi ma trude do6 cta don vi truy cép, theo thir ty giai ma. Cé thé c6
it nhit mot don vi NAL VCL trong mdi don vi gidi ma. T4t ca cac don vi NAL khong VCL
duoc két hop véi don vi NAL VCL c6 thé c6 trong ciing mdt don vi gidi ma.

Vi du khéc vé& ct phap va ngit nghia cai bién dbi v6i thong béao SEI dinh thdi hinh
anh theo cac hé théng va cac phuong phap dugc boc 16 trong sang ché dugc thé hién trong
Bang (3) dudi ddy. Céc cai bién theo cac hé théng va cic phuwong phap dugc bde 10 trong

sang che dugc thé hién bang nét in dam.

Bang 3

pic_timing( payloadSize } {
if{ CpbDphbDelaysPresentFlag ) {
opb_removal delay
dpb_output delay

L if(sub pic eph params present flag) {
num,_decoding uni e

for(i= 0: i <= num_decoding uni

du_cob_ x*emdeelay

Bang (3)
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Vi dy minh hoa trong bang (3) bao gdm phin t& cG phédp
'common_num_nalus_in_du_flag' ma, khi bing 1, xac dinh ring phdn tr ca phap
'common num_nalus_in du minusl' ¢ mét. 'common num_nalus in_du_flag 'bang 0 xé4c

dinh rang phén tlr c phap 'common_num_nalus_in_du minusl' khéng c6 miit.

Theo phuong éan khac nita, cdc cd common du cpb_removal delay flag
common_num_nalus_in_du_minus1, ¢6 thé khéng dugc giri. Thay vao d6 céc phin tir ci
phép common_num_nalus_in_du_minusl va common_du_cpb_removal delay c¢6 thé dugc
giri moi 14n. Trong trudng hop nay gid tri 0 (hodc gia tri khac nao d6) dbi véi cac phan tir ci
phép nay c6 thé dugc sir dung dé chi béo ring cac thanh phin niy khéng duge truyén tin
hiéu.

Ngoai céc cai bién dbi véi cac phan tir cti phép va ngit nghia ctia théng bao SEI dinh
thoi hinh anh, cdc hé théng va cac phuong phap hién thoi cling ¢ thé thuc hién viéc rang
budc dong bit sao cho hoat ddng khdi CPB duya trén hinh anh phu va hoat dong khéi CPB ¢

muc cuia don vi truy cép din dén su dinh thoi gidng nhau vé viéc g& bd don vi giai ma.

Khi sub_pic_cpb_params_present_flag 13 bangl theo d6 cac tham sb tr& g& bd khoi
CPB & muc hinh anh phu c¢6 mat thi CPB co thé hoat dong & muc cta don vi truy cép hodc
mtc hinh 4nh phy, sub_pic_cpb params_present flag bing 0 thi xac dinh ring cac tham s
tré g& bd khoi CPB & mirc hinh anh phy khong c6 mét va CPB hoat ddng & muc cta don vi
truy cdp. Khi sub_pic_cpb_params_present_flag khong c6 mdt, thi gi4 tri cia dugc suy ra
bing 0.

Dé hd tro cho hoat dong tai ca murc don vi truy cdp hodc mirc hinh anh phy, cac rang
budc ctia dong bit sau ddy c6 thé dugc sir dung: Néu sub pic cpb_params_present flag
bing 1 thi cAn phai c6 tinh phi hop clia dong bit ma cic rang budc sau day phai duge tudn
theo khi truyén tin hiéu cac gia tri cho cpb_removal_delay va du cpb_removal delay[i] cho
moi i
Biéu thic 3

puty decoding unfts minus]

{ du_cpb_removal_delay[i])*t, oup
j=0

cph_removal delay =

[

trong d6 du_cpb_removal_delayf[i] 1a cac tham s6 tré g& bo khéi CPB clia don vi gidi
md, thi t, 14 nhip ddng hd, tee 13 nhip dong hd cta hinh anh phy,

num_decoding_units_minus1 12 s§ luong don vi gidi mi trong don vi truy cép dugc dich di
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mdt va i 13 chi s6. Theo mot s§ phuong 4n, tham s dung sai c6 thé duoc bd sung dé thoa

man rang budc néu trén.

Pé hd trg cho hoat dong tai ca mirc don vi truy cap hodic mirc hinh anh phy, céc rang

budc ctia dong bit dudi ddy c6 thé dugce st dung: bién Ty,k) duge xéc dinh nhu sau:
Biéu thic 4

Tau(k) = Taulk-13+ to e * ™ §5G0 b _removal_detay_mimst,[i1+1)
=0 .

trong d6 du_cpb_removal delay minusly[i] va num_decoding_units minusly 1a cac
tham s cho don vi giai ma thir I ctia don vi truy c4p thit k (v&i k=0 cho don vi truy cap da
khoi dong HRD va Tgk)=0 cho k<I) va trong d6 du_cpb_removal delay_
minus1[iJ+1=du_cpb_removal delay minusl,[i] 14 tham s tr& g& bo khoi CPB ciia don vi
giai mé cho don vi giai ma thir I ctia don vi truy cép thit k va num_decoding_units minusly
14 s6 lugng don vi giai ma trong don vi truy c4p thit k, t. 1a nhip dong hd, t. g 12 nhip déng
hd cua hinh 4anh phu va i va k 1a céc chi sd. Sau d6 khi c& dinh thoi hinh anh (vi dy,
sub_pic_cpb_params present_flag) dugc thiét dit bing 1, thi rang budc sau phai 13 ding (
au_cpb_removal delay minusl + 1) * te == Tauk), trong doé
(au_cpb_removal delay minusl + 1)=cpb_removal delay, khoang tré g& bo CPB. Do d6
trong trudng hop ndy, khoang tré g& bd CPB (au_cpb_removal delay minusl + 1) duoc dit
sao cho thao tac cua thao tdc CPB dya trén hinh anh phu va thao tac CPB dua trén don vi
truy cap dan dén sy dinh thoi gidng nhau cta viéc g& bd don vi truy cdp va don vi giai ma

cuoi cung cua viéc gd bo don vi truy cap.

Dé hd trg cho hoat dong tai ca mirc don vi truy cap hoic muc hinh anh phy, cic rang
budc ctia dong bit sau diy c6 thé dwoc sir dung: Néu sub_pic_cpb_params_present flag
bang 1 thi can phai ¢6 tinh phi hgp ctia dong bit theo d6 cac rang budc sau ddy phai duoc
tuin theo khi truyén tin hiéu cdc g4 tri cho cpb_removal delay va
du_cpb_removal delay[i] cho moi i:

Biéu thirc 5
wun_decoding units_minmsl
-1<{epb_removel delay®#, —( du_cpb_removal_delay[i[)*1, np)i<1
i=0 :

trong d6 du_cpb_removal delay[i] 14 cac tham sb tré g& bo khoi CPB cua don vi giai

ma4, t. 1a nhip déng hd, tesub 12 nhip df“)ng hd cta hinh anh phy, num_decoding_units_minus1

1a s luong don vi giai ma trong don vi truy cdp dugc dich di mot va i 1a chi s6.
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DPé hd trg cho hoat dong tai cd muc don vi truy cdp hodc mirc hinh anh phu, cac rang
budc clia dong bit sau ddy cé thé duoc sir dung: Néu sub_pic_cpb_params_present flag
bang 1 thi cAn phai c¢6 tinh phi hop cta dong bit theo d6 cac rang budc sau day phai dugc
tudn theo khi truyén tin hiéu cdc gid tri cho cpb_removal delay va
du cpb _removal delay[num_ decoding units minus1]: cpb_removal delay*tc =
du cpb removal delay[num_ decoding units minus1]* te sub trong do
du_cpb_removal delay[num_decoding units_minus1] 13 tham sb tr& g& bo khoi CPB cia
don vi giai ma ding cho don vi giai ma thir num_decoding_units minus1, t, 14 nhip dong
hd, tesub 12 nhip ddng hd ctia hinh anh phy, num_decoding_units_minus1 1a sb lwong don vi
gidi mé trong don vi truy cdp dugc dich di mdt. Theo mot sb phuong &n, tham s6 dung sai

c6 thé dugce bo sung dé thoa man rang bude néu trén.

Pé hd trg cho hoat dong tai ca muc don vi truy cdp hodc murc hinh anh phuy, céc rang
budc cia dong bit sau ddy c6 thé dugc sir dung: Néu sub_pic_cpb params_present_flag
bang 1 thi cAn phai ¢6 tinh phi hop ctia dong bit theo d6 céc rang budc sau dﬁy phai dugc
tudn theo khi truyén tin hiéu cic gid tri cho cpb removal delay va
du_cpb_removal delay][i] cho moi i -1<=(cpb_removal delay*tc -
du_cpb_removal delay[num_decoding units_minus1]* tesub) <=1 trong do
du_cpb_removal delay[num_decoding units_minus1] 13 tham sb tr& g& bo khéi CPB cua
don vi gidi ma dung cho don vi gidi mi thtr num_decoding units_minusl, t; 1a nhip dong
hd, t, g 12 nhip ddng hd ctia hinh anh phy, num_decoding_units minus1 14 sé lugng don vi
gii ma trong don vi truy cp duge dich di mot. -

Ngoai ra, cac hé théng va cc phuong phap hién thoi c6 thé cai bién dinh thoi vé viée
g bod don vi giai ma. Khi cac tham sb tré g& boé khoi CPB & mirc hinh anh phu c6 mit, thi
thoi gian g& bo dbi véi don vi giai ma dbi voi “cac hinh anh 16n” (khi low delay hrd flag
bang 1 va t,,(m) < t,(m)) c6 thé duoc thay d6i dé bu trir cho chénh Iéch c6 thé xut hién do
b6 d&&m nhip déng hd va bd dém nhip ddng hd hinh anh phuy.

Khi sub_pic_cpb_params_present_flag 13 bang], thi cac tham sd tr& g& bo khoi CPB
¢ murc hinh anh phu c¢6 méat va CPB c6 thé hoat dong & muc cua don vi truy cdp hodc murc
hinh anh phy, sub_pic_cpb_params_present_flag bing 0 xac dinh ring céc tham sd tr& g& bod
khoi CPB ¢ mic hinh anh phu khong c¢6 méit va CPB hoat ddng & murc ctia don vi truy cép.
Khi sub_pic_cpb_params_present_flag khong c6 mit, thi gia tri cia dugc suy ra béng 0.
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Cu thé 14, m6t vi du v& dinh thoi viée g& bd don vi giai ma va bude giai ma d6i véi
phuong an thuc hién cta ctia by gidi ma nhu sau. Bién SubPicCpbPreferredFlag hodc dugc
xac dinh 14 c4c cong cu bén ngoai, hodc khi khong dugc xac dinh 14 cac cong cu bén ngoai,
thi dugc thiét dit bang 0. Bién SubPicCpbFlag dugc suy ra nhu sau: SubPicCpbFlag =
SubPicCpbPreferredFlag && sub_pic_cpb_params_present_flag. Néu SubPicCpbFlag bang
0, thi CPB hoat dng & muc cta don vi trﬁy cap va mdi don vi gidi ma 1 don vi truy cap.
Theo céach khac, CPB hoat dong & mirc hinh anh phu va mdi don vi gidi ma 13 tip hop phu

cua don vi truy cép.

Néu SubPicCpbFlag béng 0, bién CpbRemovalDelay(m) dugc thiét dat béng gid tri
cpb_removal_delay trong théng bao SEI dinh thoi hinh anh dwoc két hop véi don vi truy
cap 1a don vi gidi md m va bién T, dwoc thiét dit bang t. Theo cach khic, bién
CpbRemovalDelay(m) duoc thiét dat bang gia tri du_cpb_removal delay[i] cho don vi giai
ma m trong théng bao SEI dinh thdi hinh anh dwoc két hop véi don vi truy cép c6 chira don
vi giai md m va bién T, dugc thiét dit bing te .

Khi don vi giadi ma m 13 don vi giai mi véi n bang 0 (don vi giai ma thir nhét ctia don
vi truy cép khoi dong HRD), thi thoi gian g& bod danh dinh cta don vi giai ma tt CPB dugc
xac dinh 1a t, ,( 0) = InitCpbRemovalDelay[SchedSelldx]/ 90000.

Khi don vi gidi m3 m 1a don vi gidi ma thu nhét coa don vi truy cap thu nhét cua
khoang dém khong khoi dong HRD, thi thoi gian g& bd danh dinh ctia don vi gidi ma tir
CPB duoc xac dinh 13 t,,(m) = t, y(my) + T * CPBRemovalDelay(m), trong d6 t; ,(my, la thoi

gian g& bd danh dinh cta don vi giai ma tho nhét cua khoang dém trude do.

Khi don vi giai md m 1a don vi gidi ma th nhéit ctia khoang dém, thi m, duoc thiét

dat béng m tai thoi diém g0 bo t; ,(m) clia don vi gidi ma m.

Thoi gian g& bo danh dinh t, ,(m) ctia don vi gidi md m khong phai 1a don vi gidi ma
thr nhit coa khoang dém duogc xac dinh 1a t,;(m) = t ,(my) + T, * CPBRemovalDelay(m),
trong d9 t,,(my) 1 thoi gian g& bo danh dinh cua don vi gidi mé thk nhét ctia khoang dém
hién thoi.

Thoi gian g& bo dbi véi don vi giai md m dugc xac dinh nhu sau. Bién ClockDiff
duoc xdc dinh 1a ClockDiff = (num_units in tick -(num_units in _sub_tick*
(num_decoding_units_minusl+1))/time_scale). Trong mét s& trudmg hop 6 thé cin c6 tinh

phi hop cia dong bit nghia 13 cc tham s num_units_in_tick, num_units_in_sub_tick,
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num_decoding units minusl dugc truyén tin hiu sao cho théa min dugc bicu thic sau

day. (num_units_in_tick -(num_units_in_sub_tick*(num_decoding_units_minus1+1))) >0

Trong mdt sb trudng hop khéc, c6 thé can c6 tinh phi hop cia dong bit ma céc tham
s6 num_units_in_tick, num_units_in_sub_tick, num_decoding units minusl c¢6 thé duogc
truyén tin hiéu sao cho thdéa min dugc bidu thic sau ddy. (num_units in tick -
(num_units_in_sub_tick*(num_decoding_units minus1+1))) < 0. Néu low_delay _hrd flag
bang 0 hoic tn(m) >= ty(m), thi thoi gian g& bo dbi véi don vi giai m8 m duogc xac diﬁh la

t(m) = t; n(m).

Theo cach khéc, (low delay hrd flag bing 1 va t,(m) < tgm)) va khi
sub_pic_cpb_params_present_flag 1 bangl vi CPB hoat dong & mirc hinh anh phy va néu
~ ClockDiff 16n hon 0, thi thoi gian g& bd d6i v6i don vi gidi ma m khi d6 13 don vi giai ma
sau cung cua don vi truy cdp n dugce x4c dinh 1a t(m) = t;,(m) + T, * Ceil((t,{(m) - t,(m))/
T;)-+ ClockDiff.

Theo cach khac, (low_delay hrd flag bing 1 va trn(m) < ti(m)) va khi
sub_pic_cpb_params_present_flag 13 bingl va CPB hoat ddng & mic ctia don vi truy cép va
néu ClockDiff nhé hon 0, thi thoi gian g& bé cia don vi truy cép n duge x4c dinh 13 t(m) =
trn(m) + to * Ceil((ta(m) - t5(m))/ t;) - ClockDiff.

Theo cach khéac, (low_delay hrd flag bing 1 va t,,(m) < t,{(m)), thi thoi gian g& bo
d6i voi don vi gidi md m duoc xéc dinh 14 t(m) = t.,(m) + T, * Ceil((ta((m) - t,4(m))/ To).
Trudng hop (low_delay hrd flag bang 1 va t.,(m) < taf(m)) sau chi bao rang kich thuéc
cta don vi gidi md m, b(m), 16n téi mic ngan khéng cho g& bo tai thoi diém g& bo danh
dinh.

Theo céach khac, (low_delay hrd flag bing 1 va tr,n(m) < t,(m)) va khi c& dinh thoi
hinh 4nh duoc thiét dit bang 1 va CPB hoat dong & mirc hinh anh phy, thi thoi gian g& bo
d6i véi don vi giai md sau cing m ctia don vi truy cdp, t(m) theo: t(m) = t,,(m) + min(
(to_sup * Ceil((taf(m) - ten(m))/ te_sun))s (te * Ceil((tat() - ten(m))/ o)), trong d6 ts(m) 14 thoi
gian g& bo danh dinh ctia don vi giai md sau ciing m, t; g 1a nhip déng hd cta hinh anh phu,
Ceil() 12 bidu thirc trdn, t,(m) 14 thoi gian di dén cudi cling ctia don vi gidi ma sau ciing m,
t,»(n) 12 thoi gian g& bo danh dinh ctia don vi truy cép n, t, 12 nhip ddng hd va ty(n) 1a thoi

gian di dén cudi cung cta don vi truy cép n.
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Theo céch khac, (low_delay hrd flag bing 1 va t.,(n) < ty(n)) va khi c& dinh thoi
hinh 4nh dugc thiét dit b%mg 1 va CPB hoat dong & murc cua don vi truy cép, thi thoi gian
gd bo dung cho don vi truy cdp n, t(n) theo: t(n) = t;4(n) + min( (t; s * Ceil((ta(m) -
ten(m))/ te b)), (tc * Ceil((taf(n) - tea(n))/ tc))), trong d9 t.,(m) la thoi gian g& bé danh dinh
cia don vi gidi ma sau ciing n, t, up 12 nhip ddng hd ctia hinh dnh phy, Ceil() 1a biéu thie
tran, t,{m) la thoi gian di &n cudi ciing cia don vi giai ma sau cling m, t,,(n) 14 thoi gian
g& bd danh dinh ctia don vi truy cp n, t, 1a nhip ddng hd va tu(n) 14 thoi gian di dén cubi

cung cua don vi truy cép n.

Theo céch khac, (low_delay hrd flag bing 1 va trn(m) < t,{m)) va c& dinh thoi hinh
anh dugc thiét dat bing 1 va CPB hoat dong & mic hinh anh phy, thoi gian g& bé ddi véi
don vi giai ma sau cung m cua don vi truy cép, t(m) theo: t;(m) = t,,(m) + (t. * Ceil((tx(n) -
trn(n))/ t;)), trong do t;,(m) 1a thoi gian g& bd danh dinh cta don vi gidi mé sau cung m,
te,sub 1a nhip déng hd €02 hinh anh phy, Ceil() 12 biéu thirc tran, t,(m) 1a thoi gian di dén cudi cing
cta don vi gidi ma sau cung m, t, ,(n) 14 thoi gian g& bo danh dinh cta don vi truy cép n, t.1a

nhip déng hd ya ta(n) 12 thoi gian di dén cudi cung cua don vi truy cép n.

Theo cach khac, (low_delay hrd flag bang 1 va trn(n) < ty(n)) va c& dinh thoi hinh
anh dugc thiét dat bing 1 va CPB hoat déng ¢ mitc ctia don vi truy cap, thi thoi gian g& bo
dung cho don vi truy cép n, t(n) theo: t(n) = t,,(n) + (t; * Ceil((ta(n) - t.a(n)) tc)), trong d6
t,,(m) 14 thdi gian g& bo danh dinh clia don vi gidi ma sau cliing n, t, g 12 nhip ddng hé cta
hinh &nh phuy, Ceil() 12 bidu thirc tran, t,{(m) 14 thoi gian di dén cudi cling ctia don vi giai ma
sau cung m, t;5(n) 1a thoi gian g& bé danh dinh cta don vi truy cép n, t; 1a nhip ddng hd va

t,f(n) 12 thoi gian di dén cudi cling ctia don vi truy cép n.

Theo céch khac, (low delay hrd flag bang 1 va trn(m) < t,{m)) va co dinh thoi hinh
anh duoc thiét dat bing 1 va CPB hoat dong & mic hinh anh phuy, thoi gian g& bo dbi véi
don vi giai ma khong phai 1a don vi gidi md sau cung cta don vi truy cdp dugc thiét dit
bang t(m) = t,{(m), trong do6 t,{(m) 1 thoi gian di dén cudi cing cua don vi giai ma m. va
thoi gian g& bo d6i voi don vi gidi ma sau cing m ctia don vi truy cap, t(m) duogc thiét dat
theo: t(m) =t n(m) + (tc_sup * Ceil((taf(m) - tn(m))/ t sub)), trong do t; 4(m) 12 thoi gian g& bo
danh dinh cta don vi giai ma sau cung m, t; g 12 nhip ddng hd cta hinh anh phy, Ceil() 1a
bidu thirc trin, t,(m) 1a thoi gian di dén cubi cling ctia don vi gidi ma sau cling m, t,(n) 12

thoi gian g bé danh dinh ctia don vi truy cép n, t, 14 nhip ddng hd ; t,(n) 12 thoi gian di dén
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cuoi cung cua don vi truy cép n va t,{(m) la thoi gian di dén cudi cung ctia don vi gidi ma

sau cung m trong don vi truy cép n.

Theo céach khéac, (low_delay hrd flag bang 1 va tn(m) < taf(m)) va co dinh thoi hinh
anh dugc thiét dit bﬁng 1 va CPB hoat dong & muc hinh anh phu, thoi gian g& bo dbi véi
don vi giai ma khong phai 1a don vi giai ma sau cung ctia don vi truy cdp duoc dat 1a t(m) =
t,f(m), trong d6 t,(m) 14 thoi gian di dén cudi cling ctia don vi giai m3 m. va thoi gian g& bd
d6i v6i don vi giai ma sau cing m cta don vi truy cap, t(m) duoc thiét dit theo: t(m) =
t n(m) + (tc * Ceil((ta(m) - t, n(m))/ t;)), trong d6 t, ,(m) la thoi gian g& bé danh dinh ctia don
vi giai ma sau cling m, t, g, 1 nhip déng hé ctia hinh anh phy, Ceil() 12 biéu thirc tran, t,(m)
1a thoi gian di &én cudi cing clia don vi giai mi sau cling m, trn(n) 14 thoi gian g& bd danh
dinh cta don vi truy c4p n, t, 12 nhip ddng hd ,, t.(n) 12 thoi gian di dén cudi ciing cia don vi
truy cip n va t,(m) 1a thoi gian di &én cudi cling cia don vi giai ma sau cling m trong don vi

truy cép n.

Theo cach khéc, (low_delay hrd flag bang 1 va t,,(m) < t,{m)) va c& dinh thoi hinh
anh duoc thiét dit biang 1 va CPB hoat dong & mirc hinh anh phy, thdi gian g& bo dbi véi
don vi giai ma duoc thiét dit bang t(m) = t,(m), trong do t.,(m) Ia thoi gian g& bd danh
dinh clia don vi gidi ma m, t, 4, 1a nhip ddng hd ctia hinh anh phy, Ceil() 12 biéu thirc trén,
to(m) 13 thoi gian di dén cudi ciing cta don vi giai ma3 m, tn(n) 14 thoi gian g& bd danh dinh
ctia don vi truy c4p n, t 1 nhip ddng hd y; tu(n) 12 thoi gian di &én cudi ciing ctia don vi truy

CAp 1 VA t,(m) 14 thoi gian di dén cudi cing ctia don vi giai ma m trong don vi truy cép n.

Theo céach khac, (low_delay hrd flag bang 1 va trn(n) < ta(n)) va co dinh thoi hinh
anh duoc thiét dit béng 1 va CPB hoat dong & mic cua don vi truy cép, thi thoi gian g& bo
dung cho don vi truy cép n, t(n) theo: t(n) = t,(n), trong d6 t, ,(m) la thoi gian g& bé danh
dinh ctia don vi giai md sau cung n, t; g 1a nhip déng hd cua hinh anh phy, Ceil() 1a biéu
thire trdn, t,(m) 13 thoi gian di &én cubi cing ctia don vi giai mi sau cling m, t,4(n) 14 thoi
gian g& bo danh dinh ctia don vi truy cp n, t. 1a nhip ddng hd va t,(n) 14 thoi gian di dén
cubi ciing ctia don vi truy cap n.

Khi SubPicCpbFlag bing 1, thi thoi gian g& bo khéi CPB danh dinh ctia don vi truy
cap n t 5(n) duge thiét dat béng thoi gian g& bo khoi CPB danh dinh cta don vi gidi mé sau
cung trong don vi truy cép n, thoi gian g& bo khoi CPB cta don vi truy cép n t(n) duoc thiét

dit bang thoi gian g& bo khoi CPB ctia don vi giai mi sau cung trong don vi truy cép n.
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Khi SubPicCpbFlag bang 0, thi m8i don vi giai ma 1a don vi truy cap, do viy thoi
gian g& bo khéi CPB danh dinh va thoi gian g& bd khoi CPB cia don vi truy cép n 14 thoi
gian g& bd khéi CPB danh dinh va thoi gian g& bo khéi CPB cta don vi giai mé n. Tai thoi
diém g& bod khoi CPB ctia don vi giai md m, don vi giai mé s& duoc giai ma tic thi.

" Nhu dugce minh hoa & phén trén, cac hé théng va céac phuong phap dugc boc 10 trong
sang ché tao ra ct phép va ngit nghia dé cai bién cac dong bit thong béo SEI dinh thoi hinh
anh mang céc tham s6 dua trén hinh anh phu. Trong mot s6 cAu hinh, cac hé théng va cac

phuong phap dugc bde 1§ trong sang ché ¢6 thé duge ap dung cho cac tiéu chuin HEVC.

Pé tién loi, mot s§ dinh nghia dugc thé hién dudi ddy, ¢ thé duoc ap dung cho cac
hé théng va cac phuong phap duge boc 16 trong sang ché. Diém truy nhap ngu nhién c6 thé
14 diém bét ky trong ludng dit liéu (vi du, dong bit), trong d6 viéc giai mi dong bit khong
yéu ciu phai truy nhp bit ky diém nio trong dong bit dimg truéc diém truy nhép ngiu
nhién d& giai ma anh hién thoi va tit ca cac hinh anh tiép theo hinh anh hién thoi theo thir tur
két xuét.

Khoang dém c6 thé duge xé4c dinh dudi dang tip hop ctia cac don vi truy cap gitta hai
thoi diém ciia thong bao SEI vé khoang dém theo thir twr giai ma. Thong tin ndng cao bd
sung (SEI) c6 thé chira thong tin khong cin thiét dé giai ma cic mAu cta céc hinh anh ma
ho4 tir cac don vi NAL VCL. Cac théng béo SEI c6 thé gitp trong quy trinh lién quan dén
vi€c gidi ma, hién thi hodc c4c muc dich khac. Viée 1am phu hop céc by gidi méa céd thé
khong dugc yéu ciu dé xir Iy thong tin nay dbi véi tinh phii hop thir tu két xuét thanh chudn
HEVC (vi du, Phy lyc C cta chudn HEVC (JCTVC-I1003) bao gdm chuén cho tinh phi
hop). Mot sb thong tin théng bao SEI c6 thé duoc sir dung dé kiém tra tinh phi hop cia
dong bit va dbi véi tinh phil hop ciia b giai ma dinh thoi két xuét.

Thoéng bao SEI vé khoéng dém c6 thé 1a thong bao SEI lién quan dén khoang dém.
Théng bao SEI dinh thoi hinh anh c6 thé 1a thong bao SEI lién quan dén thoi diém g& bo
khoi CPB. Céc thong bao ndy cé thé xac dinh cli phép va ngit nghia ma ching xac dinh dinh
thoi dn ctia dong bit va dinh thoi g& b hinh anh ma hoa.

B6 dém hinh anh ma hod (CPB) c6 thé 13 bo dém vao trudce ra trude chira cac don vi
truy cép theo thr trr gidi md dugce xac dinh trong bd giai mi tham chiéu gia dinh (HRD).
Don vi truy cap ¢6 thé 13 tap hop cac bd 16p truy nhap mang (NAL), cac bd nay 14 lién tiép
theo thir ty gidi mi va chira chinh xac mdt hinh 4nh ma hoa. Ngoai don vi NAL cua céac

phién m3 ho4 cta hinh anh ma ho, don vi truy cdp ciing c6 thé chita cic don vi NAL khac
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khong chira céc phién ciia hinh anh ma hod. Su giai mi ctia don vi truy c4p luon din dén
anh giai ma. Pon vi NAL c6 thé 1a cau tric ca phap c6 chira dau hi¢u cta loai dit li€u tiep
sau d6 va cac byte c6 chira dit liéu d6 dudi dang chudi byte thd ndm rai rac can thiét véi cac

byte ngan ngira md phong.

Nhu dugce st dung trong ban mé ta nay, thuat ngit “chung” néi chung dé chi phan tir
ct phap hodc bién c6 thé 4p dung cho nhing thir nhiéu hon mét. Vi dy, trong ngit canh céc
phén tir ct phap trong thong bao SEI dinh thdi hinh anh, thuat ngit “chung” c6 thé cé nghia
rang phdn tir ¢t phap d6 (vi dy, common_du_cpb_removal_delay) c6 thé 4p dung duogc cho
tht ca cac don vi giai mi trong don vi truy cdp duoc Vkét hop véi thong bao SEI dinh thoi
hinh anh. Ngoai ra, cac don vi dit li€u dugc mo ta theo “n” va “m” néi chung dé chi 1an luot

cac don vi truy cédp va cac don vi giai ma.

Mot s6 cdu hinh s& dugc mé ta cling véi cac hinh vé, trong d6 cac sb chi din gibng
nhau c6 thé dé chi cac thanh phéan tuong tw vé mit chirc ning. Cac hé thdng va cac phuong
phap nhu duge mé ta chung va minh hoa trén céc hinh v& trong ban mé ta nay c6 thé dugc
trang bi va thiét k& theo nhiéu c4u hinh khéac nhau. Do vay, md ta chi tiét sdu hon sau day vé
mot sd cau hinh, nhu duge thé hién trén céc hinh v8, khong phai 1a gidi han pham vi, nhu

dugc yéu cau bao h, ma chi mang tinh dai dién d6i véi cac hé thdng va cac phuong phép.

Fig.1A 13 so @b khéi thé hién vi du v& mét hodc nhiéu thiét bi dién tir 102, trong d6
cac hé thdng va cac phuwong phép giri théng bdo va dém dong bit c¢6 thé dwoc thyc hién.
Trong vi du nay, thiét bi dién t¢ A 102a va thiét bj dién t& B 102b dugc minh hoa. Tuy
nhién, cén luu y réng, mdt hodc nhidu ddu hidu va chire nang dugc mo ta lién quan dén thiét
bi dién tir A 102a va thiét bj dién tir B 102b c6 thé dugc két hop thanh mét thiét bi dién tir

trong mot so cau hinh.

Thiét bi dién tir A 102a bao gém bo mi hda 104. B mi hoa 104 bao gém modun tao
thong bao 108. M3i thanh phin ndy duoc bao gdm bén trong thiét bj dién tir A 102a (vi du,
bd ma hoa 104 va mbdun tao théng bao 108) c6 thé duoc thuc hién trong phin ctng, phin
mém hoic két hop c4 hai.

Thiét bi dién t& A 102a c6 thé nhan mot hodc nhiu hinh anh dau vao 106. Trong mét
s6 cAu hinh, (c4c) hinh 4nh ddu vao 106 c6 thé dwgc chup trén thiét bj dién tir A 102a sir
dung cam bién anh, c6 thé duoc truy hdi tir bd nhd va/hodc ¢b thé dugce thu tir thiét bi dién
tr khac.
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Bo ma hoa 104 c6 thé ma hoa (c4c) hinh anh ddu vao 106 dé tao ra dit liéu ma hoa.
Vi dy, bd ma hoa 104 ¢ thé ma hoa mot loat hinh anh dau vao 106 (vi dy, video). Theo mdt
cAu hinh, b mé hoéa 104 ¢6 thé 13 bé ma héa HEVC. Dit liéu ma hoa nay c6 thé 1a dit liéu sb
(vi dy, mdt phan dong bit 114). B4 ma hoa 104 c6 thé tao ra viéc truyén tin hiéu bd sung

dua trén tin hiéu vao.

Mo6dun tao thong bao 108 ¢ thé tao ra mot hodc nhiéu thong bao. Vi dy, mddun tao
thong bao 108 ¢6 thé tao ra mot hodc nhiéu thong bao SEI hoac céc thdong bao khac. Déi voi
CPB hd trg hoat dong & mirc hinh anh phuy, thiét bi dién tir 102 c6 thé giri cac tham sb hinh
anh phy, (vi du, tham s6 tr& g& bé khoi CPB). Cu thé 13, thiét bi dién tir 102 (vi du, bd ma
héa 104) c6 thé xac dinh lidu c6 bao gdm tham sb trd g& bd khoi CPB clia don vi giai mi
chung trong théng béo SEI dinh thoi hinh anh hay khong. Vi dy, thiét bj dién tir c6 thé thiét
d3t cd (vi du, common_du_cpb_removal delay flag) bang 1 khi bé ma héa 104 bao gbm
tham s t& g& bo khoi CPB cla don vi giadi md chung (vi dy,
common_du_cpb_removal_delay) trong théng béo SEI dinh thdi hinh anh. Khi tham s6 tr&
g0 bo khoi CPB cua don vi gidi méd chung dugc bao gém, thi thiét bi dién tir c6 thé tao ra
tham s6 tr& g& bo khoi CPB cua don vi giai md chung, ma c6 thé ép dung cho t4t ca cac don
vi gi4i ma trong don vi truy cdp. Néi cach khéc, thay vi bao gém tham sb tr& g& bo khoi
CPB ctia don vi giai ma cho mdi don vi giai ma trong don vi truy cdp, tham s chung c6 thé
ap dung cho tt ca cac don vi giai mé trong don vi truy cdp ma ciing véi né thong bao SEI
dinh thoi hinh anh lién quan.

Trai lai, khi tham sb tr& g& bd khoi CPB ciia don vi giai mi chung khong c6 trong
thong bao SEI dinh thdi hinh anh, thi thiét bj dién tir 102 ¢6 thé tao ra khoang tr8 riéng g&
b6 khoi CPB cia don vi giai ma cho mdi don vi gidi mi trong don vi truy cdp ma cling véi
né thong bao SEI dinh thoi hinh anh li€n quan. Modun tao thong bao 108 co thé thyuc hién

mot hogic nhidu quy trinh dwoc mé ta dudi ddy c6 tham chiéu dén Fig.2 va Fig.3.

Trong mdt s6 ciu hinh, thiét bi dién tir A 102a c6 thé giri thong béo dén thiét bi dién
tr B 102b 12 mot phin cia dong bit 114. Trong mdt s6 cAu hinh ciia thiét bi dién tr A 102a
6 thé giri thong bao dén thiét bi dién tir B 102b bing dong truyén riéng biét 110. Vi dy,
viéc truyén riéng biét ndy c6 thé khong phai 14 mét phan dong bit 114. Chéng han, thong
béo SEI dinh thoi hinh anh hogic thong bao khac c6 thé dugc giti sir dung thiét bi ngoai bang
tAn nao d6. Can luu y ring, trong mot sé cAu hinh, théng bao khac ¢ thé bao gdm mot hoic

nhiéu du hiéu cta théng bao SEI dinh thoi hinh 4nh duge mo ta trén day. Ngoai ra, thong
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bao khac, theo mdt hodc nhiéu khia canh, c6 thé dugc sir dung tuong tu nhu dbi véi thong

bao SEI dugc md ta trén day.

B ma héa 104 (va, vi du, mbdun tao thong béo 108) c6 thé tao ra dong bit 114.
Dong bit 114 ¢6 thé bao gdm dit liéu hinh 4nh mé hod dwa trén (c4c) hinh anh dau vao 106.
Trong mét s c4u hinh, dong bit 114 ¢6 thé bao gdm dit li¢u tiéu d&, nhu thong bao SEI dinh
thoi hinh anh hodc théng bao khac, (cac) tiéu dé phién, (cac) PPS v.v.. Do céc hinh anh du
vao 106 bd sung dugc ma hod, dong bit 114 c6 thé bao gdm mét hodc nhidu hinh 4nh ma
hoa. Chéng han, dong bit 114 ¢6 thé bao gdm mdt hodc nhidu hinh anh mi hoa twong tmg
v6i dit liéu tiéu dé (vi dy, thong bao SEI dinh thoi hinh 4nh hoic théng bao khéc).

Dong bit 114 ¢6 thé dugc cung cdp cho bd giai ma 112. Theo mét vi du, dong bit 114
c6 thé duge truyén dén thiét bi dién t B 102b sir dung két nbi hiru tuyén hoac vo tuyén.
Trong mot sb truong hop, viée ndy co thé duoc thuc hién qua mang, nhu Internet hodc mang
cuc bd (LAN). Nhu dugc thé hién trén Fig.1A, bo giai ma 112 c6 thé dugc thuc hién trén
thiét bi dién tir B 102b riéng véi bd ma héa 104 trén thiét bi dién tir A 102a. Tuy nhién, cin
lwu ¥ ring bo ma héa 104 va bd giai ma 112 c6 thé duoc thuc hién trén cing thiét bi dién ter
trong mot sb cAu hinh. Theo cach thuc hién trong d6 bd ma hda 104 va b giai ma 112 duoc
thuc hién trén cung thiét bi dién tu, chéng han, dong bit 114 ¢6 thé duoc cung cép qua bus

cho bd giai ma 112 hogc duge luu trit trong bd nhé @ truy hdi tir bd giai ma 112.

B6 giai mi 112 c6 thé duoc thyc hién trong phén cung, phén mém hodc két hop ca
hai. Theo mét cu hinh, bd giai ma 112 ¢6 thé 12 bd giai md HEVC. B giai ma 112 c6 thé
thu (vi dy, nhén dugc) dong bit 114. B) giai ma 112 cé thé tao ra mot hodc nhiéu hinh anh
gidi md 118 dya trén dong bit 114. (c4c) hinh anh giai ma 118 c6 thé duoc hién thi, duoc
phat lai, dugc luu trit trong bd nhé va/hoic duge truyén dén thiét bi khac v.v..

B6 giai mi 112 ¢ thé bao gdm CPB 120. CPB 120 nay c6 thé tam thoi luu trit cac
hinh 4nh m& hoa. CPB 120 nay c6 thé sir dung cac tham sé dwoc tim thdy thong bio SEI
dinh thoi hinh anh @ xac dinh khi g& bo dit liéu. Khi CPB 120 hd tro hoat dong & mirc hinh
anh phy, céc don vi giai ma don 1é c6 thé dugc g& bo & thoi didm nio d6 chir khong phai 1a
toan b cac don vi truy cap. B giai ma 112 c6 thé bao gdm bd dém hinh 4nh giai ma (DPB)
122. M&i hinh anh giai mi dugc dit vao DPB 122 dé dugc tham chiéu nhd quy trinh giai ma
cling nhu dé két xuét va cit xén. Hinh anh giai ma dugc g& boé khoi DPB & phin sau thoi
gian két xudt DPB hoic thoi gian ma tai d6 khong con cin ding @& tham chiéu dy béo lién

Kkét.

-38-



26721

B giai ma 112 c6 thé thu thong bao (vi du, thong bio SEI dinh thdi hinh anh hodic
théng bao khac). Bo giai ma 112 c¢6 thé xac dinh lidu théng bio thu dugc d6 bao gdm tham
s6 tré g& bd khoi CPB clia don vi giai ma chung (vi dy, common_du_cpb_removal delay)
hay khéng. DPiéu ndy c6 thé bao gdbm viec xdc dinh cd (vi dy,
common_du_cpb_removal_delay_flag) theo d6 né dwoc dit khi tham sb chung c6 mit trong
thong bao SEI dinh thoi hinh anh. Néu tham sé chung c6 mit, bd giai ma 112 ¢6 thd xéac
dinh tham s6 tr& g& bo khoi CPB ciia don vi giai ma chung c¢6 thé 4p dung cho tAt ca céc
don vi giai ma trong don vi truy c4p. Néu tham s6 chung khéng c6 mit, bd giai md 112 ¢é
thé x4c dinh tham s6 tré g& bo khoi CPB cta don vi giai mé riéng cho mdi don vi giai ma
trong don vi truy cép. Bo giai ma 112 ciing c6 thé g& bo cac don vi giai ma khoi CPB 120
str dung hodc tham s tré g& boé khoi CPB ctia don vi giai ma chung hodc tham sé tré g0 bd
khoi CPB cac don vi gii ma riéng. CPB 120 c6 thé thyc hién mét hodc nhidu quy trinh

dugc mo ta dudi day cung véi Fig.4 va Fig.s.

HRD dugc mo ta trén day c6 thé 13 mot vi du vé bd giai ma 112 duoc thd hién trén
Fig.1A. Do vdy, thiét bi dién tir 102 c6 thé hoat dong phi hop v6i HRD, CPB 120 va DPB

122 duge mo ta trén ddy, trong mot s6 cAu hinh.

Can lvu y réng mot hodc nhiéu thanh phén hoic tiéu muc cta né cb trong (cac) thiét
bi dién tir 102 c6 thé duoc thuc hién trong phﬁn ctmg. Vi dy, mot hodc nhiéu thanh phén nay
hogc tiéu myc cla né ¢ thé dwgc thyc hién nhu chip, mach dién hodc céc bd phan phin
cting v.v.. Can luu y ring mét hodic nhidu chirc ning hodc phuong phap duoc mé ta trong
ban mo ta nay cd thé duoc thuc hién trong va/hodc dugc thuc hién st dung phén cung. Vi
du, mdt hogic nhiéu phuong phap nay dwoc mé ta trong ban md ta ny c6 thd duge thyc hién
trong va/hodc dugc thuc hién sir dung b chip, mach tich hgp chuyén dung (ASIC -
Application-Specific Integrated Circuit), mach tich hgp ¢& 16n (LSI - Large-Scale

Integrated) hodc mach tich hgp v.v..

Fig.1B 12 so d6 khéi thé hién vi du khac nita v& bd ma hoa 1908 va bd giai ma 1972.
Trong vi du nay, thiét bi dién tir A 1902 va thiét bi dién tir B 1970 dwoc minh hoa. Tuy
nhién, cin luu y rang cac ddu hiéu va chirc ning dwoc mé ta lién quan dén thiét bi dién tir A
1902 va thiét bi dién tir B 1970 nay c6 thé dugc két hop thanh mot thiét bi dién tir trong mét
s6 cu hinh.

Thiét bi dién tir A 1902 bao gdm bd ma héa 1908. B6 mi hoa 1908 c6 thé bao gdm
bd ma hoa 16p co s& 1910 va b ma hda 16p nang cao 1920. B§ ma hoa video 1908 phu hop
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cho viéc ma héa video c¢6 thé md rong va ma hda video da canh, nhu s& dugc mé ta dudi
day. BO ma héa 1908 cé thé duoc thuc hién trong phén cung, pha“m mém hoic két hop ca
hai. Theo mot cAu hinh, bd m& héa 1908 c6 thé 1a bd mi héa theo chuin m3 héa video hidu
suit cao (HEVC - high-efficiency video coding), bao gdm &nh mé& rong dwoc va/hoic da
canh. C4c bd m3 hoa khéc cling c¢6 thé dugc sir dung. Thiét bj dién tir A 1902 c6 thé thu
duoc nguén 1906. Trong mot sb cAu hinh, nguén 1906 c6 thé dugc chup trén thiét bi dién tir
A 1902 st dung cam bién anh, dugc truy hdi tir bd nhé hodc thu dugc tir thiét b dién tir
khéc.

B ma héa 1908 c6 thé m3 héa ngudbn 1906 @& tao ra dong bit 16p co s& 1934 va
dong bit 16p nang cao 1936. Vi du, by ma hoa 1908 co thé m3 héa loat hinh anh (vi duy,
video) trong nguén 1906. Cu thé, kha ning ma héa video mé réng dwoc theo SNR ciing
duoc biét 1a kha ning md rong chét lugng cia ciing ngudn 1906 c6 thé dwoc cung cip cho
bd ma héa 16p co sé thi nhét va bd ma hoa 16p nang cao. Cu thé, dé mi hoa video mé rong
duoc str dung theo kha ning didu chinh dugc vé mit khéng gian, ngudn dwoc giam ldy miu
c6 thé duoc sir dung cho by ma hoéa 16p co s¢. Cu thé, 48 m3 hoa da canh, mot nguén anh
khéc c6 thé duge st dung cho bd mé hoa 16p co s& va bd mﬁ_ hoa lép nang cao. B me”; hoa

1908 c6 thé trong tu v6i bd ma héa 1782 dugc mé ta dudi day cliing voi Fig.6B.

Céc dong bit 1934, 1936 ¢ thé bao gdm dit liéu hinh anh ma hoa dua trén ngudn
1906. Trong mét s& cau hinh, cac dong bit 1934, 1936 ¢6 thé bao gbm dit lidu tiéu @&, nhu
thong tin tiéu dé phién, théng tin PPS v.v.. Khi c4c hinh anh b sung trong ngudn 1906 da
mA hod, cac dong bit 1934, 1936 c6 thé bao gdm m6t hodc nhidu hinh anh m3 ho4.

Céc dong bit 1934, 1936 c6 thé duge cung cap cho bd giai ma 1972. Bo giai ma 1972
c6 thé bao gbébm bd giai ma 16p co sé 1980 va bd giai ma 16p nang cao 1990. Bo gidi ma
video 1972 14 phu hop véi viée giai ma video md rdng duge va mé hoa video da canh. Theo
mot vi du, cac dong bit 1934, 1936 c6 thé dugc truyén dén thiét bi dién tr B 1970 sir dung
két ndi hiru tuyén hoéac vo tuyén. Trong mot sb truong hop, thao tic nay céd thé duoc thuc
hién qua mang, nhu Internet hodic Mang cuc b (LAN - Local Area Network). Nhu dugc thé
hién trén Fig.1B, by giai ma 1972 ¢o thé dugc thyuc hién trén thiét bi dién tr B 1970 mot
céch riéng r& voi bd ma hoa 1908 trén thiét bi dién tir A 1902. Tuy nhién, cAn huu ¥ ring, bd
ma héa 1908 va bd giai mad 1972 ¢6 thé dugc thuc hién trén cing thiét bi dién tir trong mot
sb cdu hinh. Theo phuong 4n thyc hién, trong d6 bé ma héa 1908 va b gidi ma 1972 duoc

thuc hién trén cing thiét bi dién ti, ching han, cdc dong bit 1934, 1936 ¢6 thé duge cung
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cép qua bus cho bd giai ma 1972 hodc dugc luu trit trong bd nhé dé truy hdi tir bo giai ma
1972. B6 giai ma 1972 c6 thé cung cip 16p co s& duge giai ma 1992 va (cac) anh clia 16p

ning cao di giai ma 1994 lam diu ra.

B0 giai ma 1972 c6 thé dugc thuc hién trong phén c(rng,‘phﬁn mém hodc két hop ca
hai. Theo mot cdu hinh, bd giai ma 1972 c6 thé 12 bd giai ma chuén mi hoéa video hiéu suét
cao (HEVC), bao gém mé& rdng dugc va/hoac da canh. Cac bd gidi ma khac cling co thé
dugc st dung. Bo giai mé 1972 c¢é thé tuwong tu v4i bo gidi ma 1812 dugc mo ta dudi day
cling v6i Fig.7B. Ngoai ra, m8i b ma héa 16p co s& thir nht va/hoic bd ma héa 16p nang
cao c6 thé bao gdm modun tao thong bio, nhu duge md ta clng véi Fig.1A. Ngoai ra, bd
giai ma 16p co s& thir nhit va/hodc bd giai ma 16p nang cao cé thé bao gdm bo dém hinh anh
m3 hod va/hodc bd dém hinh anh giai ma, nhu duge mo ta cung véi Fig.1A. Ngoai ra, cac
thiét bi dién tir trén Fig.1B ¢6 thé hoat ddong phii hop véi céc chirc ning cua cac thiét bi dién
tir trén Fig.1A, néu c6 thé ap dung.

Fig.2 1a so db khdi thé hién mét cu hinh cta phwong phép 200 giti thong bao.
Phuong phéap 200 nay c6 thé dugc thue hién nhd bd ma hoa 104 hosic mot trong cac bd phan
phu cta né (vi du, modun tao thdng bao 108). B ma héa 104 nay co thé tai budc 202 xac
dinh c¢ dinh thoi hinh anh (vi dy, sub_pic_cpb_params_present_flag) chi bao liéu CPB 120
c¢6 hd trg hoat ddng & mitc hinh anh phy hay khong. Vi dy, khi c& dinh thoi hinh anh duge
thiét dat bang 1, thi CPB 120 c6 thé hoat déng & mic ctia don vi truy cdp hoic mirc hinh
anh phu. Cin luu y ring, ngay ca khi khi c& dinh thoi hinh anh duoc thiét dét bing 1, thi
quyét dinh v& viéc lidu ¢6 hoat dong & mirc hinh anh phu hay khéng dugc dé lai cho chinh
bd gidi ma 112.

O budc 204, b ma hoéa 104 ciing cd thé x4c dinh mdt hodc nhiéu khoang tré g& bd
cho céc don vi gidi ma trong don vi truy cap. Vi dy, bd ma héa 104 co6 thé x4c dinh tham s6
tré g& bod khoi CPB don vi gidi ma chung (vi dy, common_du_cpb_removal_delay) c6 thé
ap dung duoc cho tit ca cac don vi gidi mi trong don vi truy cép tt CPB 120. Theo cach
khéc, bd ma hoa 104 c6 thé xac dinh khoang tré g& bé khoi CPB ctia don vi giai ma (vi du,
du_cpb_removal delay[i]) cho mdi don vi giai ma trong don vi truy cap.

& budce 206, bd ma héa 104 ciing ¢6 thé xéc dinh mét hodc nhiéu tham sé NAL chi
bao lugng, dugc dich di mdt, cac don vi NAL trong mdi don vi gidi ma & diém truy nhap.
Vi dy, b6 md héa 104 c6 thd xdc dinh tham s§ NAL chung (vi duy,

common_num_nalus_in_du minusl) c6 thé 4p dung dugc cho tat ca cac don vi giai ma
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trong don vi truy cép tt CPB 120. Theo cach khéc, bd ma héa 104 c thé xé4c dinh khoang
tr8 g& bo khoi CPB ctia don vi giai mé riéng (vi dy, num_nalus_in_du_minus1[i]) cho mdi

don vi gidi ma trong don vi truy cép.

O bude 208, bo ma héa 104 ciing ¢6 thé giri thong béo SEI dinh thoi hinh anh bao
gdm c& dinh thoi hinh 4nh, cic khoang tré g bo va céc tham s6 NAL. Thong bao SEI dinh
thdi hinh anh c6 thé bao gdm cac tham s6 khic (vi du, cpb_removal delay,
dpb_output_delay v.v..). Vi dy, thiét bi dién tir 102 c6 thé truyén thong bdo qua mot hogc
nhiéu truyén v6 tuyén, truyén hiru tuyén, bus thiét bi, mang v.v.. Ching han, thiét bj dién tir
A 102a c6 thé truyén thong béo dén thiét bi dién tir B 102b. Vi dy, théng béo niy c6 thé 1a
mot phin dong bit 114. Trong mot sb cAu hinh, & bude 208, thiét bi dién tir A 102a c6 thé
gtri thong bao dén thiét bi dién tir B 102b theo dong truyén riéng biét 110 ( khong phai 1a
mdt phin dong bit 114).

~ Chéng han, thong bio d6 c6 thé duge giri sir dung thiét bi ngoai bang tin ndo do.
Trong mdt sb truong hop, thong tin duge chi bdo trong bude 204, 206 c6 thé dugc gui trong
thong bao SEI khac véi thong bado SEI dinh thoi hinh anh. Trong truong hop khac, nita
thong tin dwgc chi bao trong budc 204, 206 c¢6 thé dugc giri trong tip tham sb vi dy tap
tham sd video va/hodc tip tham s6 chudi va/hodc tap tham s6 hinh anh va/hoic tip tham s6

tuong thich va/hoic tiéu dé phién.

Fig.3 1a so d6 khéi thé hién mot cAu hinh cia phuong phéap 300 & x4c dinh mét hodc
nhidu khoang tré g& bo cho cac don vi giai mi trong don vi truy cép. Néi cach khac, & bude
204, phuwong phép nay 300 dugc thé hién trén Fig.3 c6 thé tiép tuc minh hoa trong phuong
phép 200 duoc thé hién trén Fig.2. Phuong phéap 300 c6 thé dwoc thuc hién boi bd ma héa
104. & bude 302, bd ma hoa 104 co thé xac dinh lidu c6 bao gdbm tham sb trd g& bod khoi
CPB ctia don vi giai ma chung (vi du, common_du_cpb_removal_delay) hay khong.

Viéc ndy c6 thé bao gdm viée x4c dinh liéu cd tré g& bod khoi CPB ctia don vi gidi ma
chung (vi dy, common_du_cpb_removal delay_flag) dugc dit hay khong. B6 mad hoéa 104
c6 thé giri tham s6 chung trong truong hop cac don vi gidi mi duoc g& bé khoi CPB & cac
khoang déu nhau. P4y c6 thé 1 truong hop, vi du, khi m3i don vi giai ma twong ng véi s6

lugng hang nhit dinh cta hinh anh hodc c6 két cau binh thuong khéc.

Vi dy, & tré g& bo khoi CPB cua don vi gidi ma chung c6 thé duoc thiét dat bang 1
khi tham sb tr& g& bo khoi CPB cuia don vi giai ma chung c6 trong thong bao SEI dinh thoi
hinh 4nh va 0 khi né khong dugc bao gdm. Néu c6 (vi du, c& duoc thiét dit bang 1), thi bd
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m3 héa 104 c6 thd tai bude 304 xac dinh tham sb tré gd bo khoi CPB ctia don vi giai ma
chung (vi dy, common_du_cpb_removal_delay) c6 thé ap dung dugc cho tit ca cac don vi
giai mé trong don vi truy cap. Néu sai (vi du, c& duge thiét dat b%lng 0), thi bd ma hoa 104
c6 thé tai bude 306 xac dinh tham sb tr& riéng g& bod khoéi CPB cia don vi gidi ma (vi dy,

du_cpb_removal delay[i]) cho mdi don vi gidi mi trong don vi truy cép.

Néu tham s6 tr& g& bo khoi CPB cua don vi giai ma chung c6 mit trong théng béo
SEI dinh thoi hinh anh, thi né ¢6 thé x4c dinh nhip ddng hd cia hinh anh phu dé chds sau khi
gd bo khoi CPB 120 ctia don vi giai mad ding trude trude khi g& bo khoi CPB 120 cia don
vi gidi ma hién thoi trong don vi truy cép két hop véi thong bao SEI dinh thoi hinh anh.

Vi dy, khi don vi giai ma 1a don vi giai ma thtr nhét trong don vi truy cép, thi tham s6
tr& g& bd khoi CPB 120 cua don vi giai m3 chung c6 thé xac dinh nhip déng hd ctia hinh
anh phu dé cho sau khi g& bé khoi CPB 120 ctia don vi gidi mi sau cing trong don vi truy
cép két hop véi théng bao SEI vé khoang thoi giam dém gan déy nhét trong don vi truy cép
dung trude trude khi g& bd khoi CPB 120 cua don vi gidi ma thu nhét trong don vi truy cap
két hop v6i théng bao SEI dinh thoi hinh anh.

Khi don vi giai ma 14 don vi giai ma khéng phai 13 thir nhét trong don vi truy c4p, thi
tham s6 tr& g& bo khoi CPB cua don vi giai ma chung c6 thé x4c dinh nhip ddng hd ctia hinh
anh phu d& cho sau khi g& bd khéi CPB 120 ctia don vi gidi mé trude do trong don vi truy
cap két hop v&i thong bao SEI dinh thoi hinh anh trude khi g& bo khoi CPB don vi gidi ma
hién thoi trong don vi truy cép két hop voi thong bao SEI dinh thoi hinh anh.

Trai lai, khi tham s§ tr& g& bd khoi CPB cta don vi giai mi chung (vi du,
common_du_cpb_removal delay) khong dugc giri trong thong bao SEI dinh thoi hinh anh,
thi tham sd tré riéng g& boé khéi CPB ciia don vi giai ma (vi dy, du_cpb_removal delay[i])
c6 thé c6 trong théng bao SEI dinh thoi hinh anh cho mdi don vi giai ma trong don vi truy
cép. Cac tham sb tré g& bo khoi CPB cta don vi gidi ma (vi dy, du_cpb_removal_delay[i])
c6 th8 x4c dinh nhip ddng hd cta hinh anh phyu dé chd sau khi g& bé khéi CPB 120 ctia don
vi gidi ma sau clng trude khi g& bd khoi CPB 120 ciia don vi gidi ma thi i trong don vi truy
cap két hop véi thong béo SEI dinh thdi hinh anh. Céc tham s6 tr8 g& bd khoi CPB ctia don
vi gidi mi c6 thd dugc tinh toan theo phin du clia by dém 2(PP-removal.delay length_minusl + 1
mddun trong d6 cpb_removal delay length minusl + 1 1& 40 dai cta tham s6 tré g& bo

khoi CPB cua don vi gidi méa chung.
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Fig.4 12 so d khéi thé hién mét cdu hinh ctia phuong phap 400 ding ¢ dém dong
bit. Phuwong phéap 400 c6 thé dugc thuc hién nhd bd giai ma 112 trong thiét bj dién tir 102
(vi du, thiét bi dién tir B 102b), & budc 402 c6 thé thu thong bao (vi du, théng béo SEI dinh
thoi hinh 4anh hodc thong béo khac). Vi dy, thiét bi dién tir 102 & budce 402 c6 thé thu thong
bdo qua mdt hodc nhiduh truyén vo tuyén, truyén hitu tuyén, bus thiét bi, mang v.v.. Chéng
han, 6 budc 402, thiét bi dién tir B 102b ¢6 thé thu thong bao tir thibt bi dién tir A 102a.
Thong bao c6 thé 13 mot phin dong bit 114, vi du. Trong vi du khéc, thiét bj dién tir B 102b
c6 thé thu théng béo tir thiét bj dién tir A 102a theo dong truyén riéng biét 110 (vi du khong
phai 13 m6t phan dong bit 114). Ching han, thong bao SEI dinh thdi hinh anh c¢6 thé dugc
thu str dung thiét bj ngoai bing tdn ndo d6. Trong mot s6 cAu hinh, théng béo c6 thé bao
gdm mét hodic nhidu c& dinh thdi hinh dnh, mét hoc nhiéu khoang tré g& bod cho céc don vi
giai mé trong don vi truy cdp va mot hodc nhiéu tham s6 NAL. Do vay, &4 bude 402, viéc
thu théng béo c¢6 thé bao gdm thu mét hodc nhidu ¢ dinh thdi hinh 4nh, mot hodc nhidu
khoang tré g& bo cho cac don vi gidi ma trong don vi truy cdp va mdt hoic nhiéu tham s
NAL.

O budce 404, bd giai ma 112 ¢6 thé xac dinh liéu CPB 120 ¢6 hoat dong & mic cla
don vi truy cdp hoac mirc hinh anh phuy hay khong. Vi du, bd gidi ma 112 ¢o thé quyét dinh
hoat dong trén co s& hinh anh phu néu n6 mubn dat dugc thoi gian cho ngén. Theo cach
khac, quyét dinh c6 thé dya trén viée liéu bd giai ma 112 c6 di cac ngudn dé hd trg cho hoat
dong dua trén hinh 4nh phu hay khéng. Néu CPB 120 hoat déng & mic hinh anh phy, &
budc 406, bd giai ma cd thé x4c dinh mot hodic nhiéu khoang tré g& bd cho céac don vi giai
ma trong don vi truy cép. Vidy, bd gidi ma 112 cé thé x4c dinh tham sb tré g& bo khoi CPB
ctia don vi giai mi chung (vi du, common_du_cpb_removal_delay) c6 thé 4p dung dugc cho
tht ca cac don vi giai ma trong don vi truy cap. Theo cich khéc, bd giai ma 112 c6 thé xac
dinh khoang tré riéng g& bo khoi CPB ctia don vi giai ma (vi du, du_cpb_removal delay[i])
cho mdi don vi gidi ma trong don vi truy cdp. N6i cach khac, thong bdo SEI dinh thdi hinh
anh c6 thé bao gdm tham s6 chung c¢6 thé ap dung cho tit ca cac don vi giai ma trong don vi

truy cép hodc cac tham sd riéng cho timg don vi gidi ma.

G bude 408, bd giai ma 112 ciing c6 thé g& bd cac don vi giai md dya trén céc
khoang tré g& bo cho cac don vi giai mé, tic 13, stt dung hodc tham s6 chung c6 thé 4p dung
cho tht ca cac don vi giai md trong don vi truy cap hodc cac tham sb riéng cho timg don vi

giai m3. O budc 410, by giai ma 112 cling c6 the gidi ma cac don vi giai ma.
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B6 giai mi 112 c6 thé sir dung ClockDiff bién dbi khi xac dinh thoi gian g& bo dé
duoc xac dinh tir mot s tham sé da duoc truyén tin hidu. Cu thé 13, ClockDiff c¢6 thé dugc
Xac dinh theo ClockDiff = (num_units_in_tick -
(num_units_in_sub_tick*(num_decoding_units minusl+1))/time_scale), trong do
num_units_in_tick 1a s§ don vi thoi gian ctia ddng hd hoat dong ¢ tan sb time scale Hz
tuong g véi sb gia lwong ctia b dém nhip ddng hd, num_units_in_sub_tick 13 s§ don vi
thoi gian cta ddng hd hoat dong & tin s6 time_scale Hz twong tmg véi sb gia lwong ctia sb
nhip ddng hd ctia hinh anh phy, num_decoding_units_minus1+1 13 s§ lvong don vi giai ma

trong don vi truy c4p va time_scale 1 s6 don vi thoi gian di qua trong mot gidy.

Khi c& cia bd gidi md tham chidu gia dinh (HRD) c6 d9 tré thip (vi du,
low_delay hrd flag) dugc thiét dit bang 1, t,,(m) < t,(m), c& dinh thdi hinh anh dugc thiét
d3t bang 1, CPB hoat dong & mitc hinh anh phu va ClockDiff 16n hon 0, thi thoi gian g& bd
dbi v&i don vi giai md m, t(m) duoc xac dinh theo: t(m) = ta(m) + t g * Ceil((tae(m) -
trn(m))/ te_sup) + ClockDiff trong 6 t.,(m) la thoi gian g& bé danh dinh cta don vi giai mi
m, t, g 12 nhip ddng hd cta hinh anh phy, Ceil() 12 biéu thirc trdn va ty(m) 1 thoi gian di
dén cubi cting ctia don vi giai ma m.

Khi ¢ cia bd giai md tham chibu gia dinh (HRD) c6 d6 tré thdp (vi dy,
low_delay hrd flag) dugc thiét dit bang 1, t.,(n) < t,(n), c& dinh thdi hinh anh dwoc thiét
dat b'ﬁmg 1, CPB hoat dong ¢ mirc ciia don vi truy cdp va ClockDiff 16n hon 0, thi thoi gian
g& bo dung cho don vi truy cép n, t(n) dugc xac dinh theo: t(n) = t,4(n) + t. * Ceil((ta(n) -
trn(n))/ to)-ClockDiff, trong do t,,(n) 1a thoi gian g& bé danh dinh ctia don vi truy cép n, tc1a
nhip déng hé, Ceil() 12 biéu thirc trn va t.(n) 13 thoi gian di &n cudi cing cta don vi truy

cap n.

Khi c& ctia bd giai m3d tham chibu gia dinh (HRD) c6 d6 tr& thip (vi dy,
low_delay hrd flag) duoc thiét dat bang 1, t,,(m) < t,(m), c& dinh thoi hinh anh dugc thiét
d3t bang 1 va CPB hoat dong & mirc hinh anh phuy, thi thoi gian g& bo dbi véi don vi gidi ma
sau cung m cta don vi truy cdp, t(m) theo: t(m) = t ,(m) + max((tc.sup * Ceil((ta(m) -
ten(m))/ to b)) (te * Ceil((taf(n) - ten(n))/ to))), trong d9 t;,(m) la thoi gian g& bé danh dinh
cta don vi giai ma sau cling m, t, g, 12 nhip déng hd cta hinh anh phy, Ceil() 1a biéu thic
tran, t,(m) 1a thoi gian di d&n cudi cing ctia don vi giai mi sau cling m, t,(n) 14 thoi gian
g& b danh dinh ctia don vi truy cip n, t, 14 nhip ddng hd ,; t.(n) 13 thoi gian di dén cudi

cung cua don vi truy cép n.
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Khi c& ctia bd giai ma tham chiéu gia dinh (HRD) c¢6 d6 tr& thip duoc thiét dit bing
1, tn(n) < tuf(n), c& dinh thoi hinh anh dugc thiét dit bang 1 va CPB hoat dong & mic clia
don vi truy cép, thi thoi gian g& bé dung cho don vi truy cép n, t(n) theo: t(n) = t;4(n) +
max((tc_sub * Ceil((taf(m) - tra(m)) te ), (tc * Ceil((ta(n) - t.n(n))/ tc))), trong do t;n(m) la
thoi gian g& bo danh dinh ctia don vi giai ma sau cling n, t, g 12 nhip déng hd ciia hinh anh
phy, Ceil() 1a bidu thirc trin, t,(m) 1a thoi gian di dén cudi cing cta don vi giai mi sau cing
m, t;,(n) 13 thoi gian g& bod danh dinh ciia don vi truy cdp n, t, 12 nhip ddng hd Vi t(n) 13
thoi gian di dén cudi cting ctia don vi truy cép n.

Khi c& cua by giai mé tham chiéu gia dinh (HRD) c6 dd tré thép (vi duy,
low_delay hrd flag) dugc thiét dit bang 1, t,,(m) < t,{(m), c& dinh thdi hinh anh dugc thiét
dit bang 1 va CPB hoat dong & mic hinh anh phuy, thi thoi gian g& bo d6i véi don vi giai ma
sau cung m cuia don vi truy cép, t(m) theo: t(m) = t ,(m) + min( (t; s * Ceil((ta(m) -
ten(m))/ te ), (tc * Ceil((tar(n) - ta(n))/ to)), trong 46 t;n(m) 1a thoi gian g& bé danh dinh cta
don vi giai md sau cing m, t; g 1a nhip déng hd cta hinh anh phuy, Ceil() 1a biéu thuc tran,
ta(m) 14 thoi gian di dén cudi cling ctia don vi giai ma sau cing m, t,,(n) 12 thoi gian g& bo
danh dinh cta don vi truy cdp n, t. 14 nhip ddng hd y, t,(n) 14 thoi gian di dén cudi cling ctia

don vi truy cép n.

Khi c& ctia bd giai ma tham chiéu gia dinh (HRD) c¢6 d6 tr8 thép duoc thiét dit bang
1, tn(n) < to(n), c& dinh thdi hinh anh dugc thiét d3t bing 1 va CPB hoat dong & mtc cia
don vi truy cép, thi thoi gian g& bé dung cho don vi truy cép n, t(n) theo: t(n) = t;5(n) +
min( (t; s * Ceil((taf(m) - ta(M))/ te sub))s (te * Ceil((tar(n) - tea(n))/ t))), trong d6 t,,(m) 1a
thoi gian g& bo danh dinh ctia don vi giai md sau cung n, t¢ g 1a nhip déng hd cta hinh anh
phu, Ceil() 14 biéu thirc tran, t,{(m) 13 thoi gian di dén cudi cing ctia don vi giai ma sau cing
m, t,(n) 12 thoi gian g& bo danh dinh ctia don vi truy cép n, t, 13 nhip ddng hd va t,(n) 12

thoi gian di dén cudi cung ctia don vi truy cép n.

Khi c& cia bd giai mi tham chiéu gia dinh (HRD) c6 d6 tré thép (vi dy,
low_delay hrd flag) duoc thiét dit bang 1, t,(m) < t,{(m), c& dinh thdi hinh anh dugc thiét
dat bing 1 va CPB hoat déng & mirc hinh anh phy, thi thdi gian g& bo dbi véi don vi giai ma
sau cung m cua don vi truy cép, t(m) theo: t(m) = t,,(m) + (t; * Ceil((ta(n) - trn(n))/ tc)),
trong do t,,(m) 1a thoi gian g& bo danh dinh cta don vi gidi md sau cing m, t; g la nhip

ddng hd cta hinh anh phy, Ceil() 12 bidu thirc tran, t,(m) 13 thoi gian di d¢én cudi ciing cla
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don vi gidi méi sau cung m, t.4(n) 1a thoi gian g& bdé danh dinh cta don vi truy cép n, t1a

nhip déng hd y; t,(n) 13 thoi gian di dén cudi cling ctia don vi truy cép n.

Khi c& clia bd giai ma tham chiéu gia dinh (HRD) c6 d6 tr& thip duoc thiét dat bang
1, t.n(n) < tug(n), c& dinh thoi hinh anh dwgc thiét dit bing 1 va CPB hoat dong & mirc cia
don vi truy c4p, thi thoi gian g& bo dung cho don vi truy cép n, t(n) theo: t(n) = t;,(n) + (t,
* Ceil((ta(n) - ten(n))/ to)), trong do t, ,(m) 1a thoi gian g& bd danh dinh ctia don vi gidi ma
sau cung n, t¢ o 12 nhip ddng hd cta hinh anh phu, Ceil() 13 biu thirc trin, t,(m) la thoi
gian di dén cudi ciing ctia don vi giai mi sau cling m, t,(n) 13 thoi gian g& bo danh dinh cia
don vi truy c4p n, t, 1a nhip dong hd va t,(n) 13 thoi gian di dén cudi cing coa don vi truy
cép n.

Khi c& cla bd giai md tham chiéu gia dinh (HRD) c¢6 d6 trd thdp (vi du,
low_delay hrd flag) dugc thiét dit bang 1, t,,(m) < t,{m), c& dinh thdi hinh anh dugc thiét
dit bang 1 va CPB hoat dong & mirc hinh anh phuy, thi thoi gian g& b dbi voi don vi giai ma
khong phai 1a don vi gidi ma sau cung cta don vi truy cap dugc thiét dat b'fmg t(m) = t,{(m),
trong d6 t,(m) 13 thoi gian di d&én cubi cing ctia don vi giai ma m. va thoi gian g& bo dbi véi
don vi giai mad sau cing m cta don vi truy cdp, t(m) theo: t(m) = t 4(m) + (t gup *
Ceil((taf(m) - t n(m))/ tc sup)), trong d06 t; ,(m) 1a thoi gian g& boé danh dinh ctia don vi giai ma
sau cling m, t, g 12 nhip ddng hd cta hinh anh phy, Ceil() 13 biéu thic tran, t,(m) 13 thoi
gian di dén cudi cling ctia don vi giai ma sau cling m, t, ,(n) 14 thoi gian g& b danh dinh cta
don vi truy cép n, t. 1a nhip déng h(‘“), taf(0) 18 thoi gian di dén cudi cung cua don vi truy cép n

va t,(m) la thoi gian di dén cudi cung cta don vi gidi ma sau cung trong don vi truy cép n.

Khi ¢ clia bd giai md tham chiéu gia dinh (HRD) c¢6 d6 tr8 thip (vi duy,
low_delay hrd flag) dugc thiét dit bang 1, t,4(m) < t,{m), c& dinh thdi hinh anh duge thiét
dat b%lng 1 va CPB hoat dong & mtrc hinh anh phu, thi thoi gian g& bo dbi véi don vi giai ma
khong phai 1a don vi gidi mé sau cung cua don vi truy cdp dugc dit 1a t(m) = t,{m), trong
d6 t.(m) 13 thoi gian di dén cudi cling ctia don vi giadi md m. va thoi gian g& bo dbi voi don
vi giai md sau cung m cta don vi truy cép, t(m) theo: t(m) = t.4(m) + (t; * Ceil((ta(m) -
t n(m))/ t;)), trong do t.,(m) 1a thoi gian g& boé danh dinh ctia don vi giai méi sau cung m,
t, sup 12 nhip ddng hd ctia hinh anh phy, Ceil() 12 biéu thitc tran, t,(m) 14 thoi gian di d&én cudi
cung ctia don vi gidi md sau cing m, t4(n) 1a thoi gian g& bo danh dinh ctia don vi truy cép
n, t;1a nhip dong hé, wf(n) 12 thoi gian di dén cubi ciing ctia don vi.truy cap n va t,(m) 1a thoi

gian di dén cudi cung cua don vi gidi ma sau cung trong don vi truy cép n.
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Khi co cta bd gidi mad tham chibu gia dinh (HRD) c¢6 d6 tr thip (vi dy,
low_delay hrd flag) dugc thiét dit bang 1, t n(m) < t,{m), c& dinh thoi hinh anh dugc thiét
dat bang 1 va CPB hoat dong & mic hinh 4nh phuy, thi thoi gian g& bo d6i véi don vi giai ma
duogc thiét dit bang t(m) = t,{m), trong d6 t,,(m) 13 thoi gian g& bo danh dinh ctia don vi
gidi ma m, t; gy 14 nhip dong hd ctia hinh anh phy, Ceil() 12 biéu thic trén, t,(m) 14 thoi gian
di dén cudi cliing ctia don vi giai ma m, t,4(n) 1 thoi gian g& bd danh dinh ctia don vi truy
cap n, t;1a nhip déng hé, taf(n) 12 thoi gian di dén cudi cung cta don vi truy cdp n va t,{(m) 13

thoi gian di dén cuoi cung cua don vi gidi mé trong don vi truy cép n.

Khi c& cuia bd gidi ma tham chiéu gia dinh (HRD) c6 db tré thép dugc thiét dat béng
1, tn(n) < ty(n), c& dinh thoi hinh anh dwoc thiét dit bang 1 va CPB hoat dong & mirc cia
don vi truy cép, thi thoi gian g& bo dung cho don vi truy cép n, t(n) theo: t(n) = t,(n), trong
6 t,.,(m) 12 thoi gian g& bo danh dinh clia don vi giai mi sau cling n, t, g 12 nhip déng hd
ctia hinh 4nh phy, Ceil() 14 biéu thirc trn, t,{(m) 13 thoi gian di dén cubi cling ctia don vi giai
ma sau ciing m, t,,(n) 13 thoi gian g& bd danh dinh ctia don vi truy cép n, t, 13 nhip ddng hd

VA ty(n) 12 thoi gian di &n cudi cling ctia don vi truy cép n.

Néu CPB hoat dong & mirc ctia don vi truy cép, thi bo giai ma 112 c6 thé tai budc
412 x4c dinh tham s6 tr8 g& bo khoi CPB. Piéu nay c6 thé c6 trong théng bao SEI dinh thoi
hinh anh thu dwoc (vi du, cpb_removal delay). B6 giai ma 112 cfing c¢6 thé tai budc 414 g&
bd don vi truy cap dua trén tham sb khoang tré g& bd CPB va tai budc 416 gidi ma don vi
truy cap. Noi cach khéc, b giai ma 112 c6 thé mot luc giai mé toan b cac don vi truy cép,

thay vi cac by giai ma bén trong don vi truy cép.

Fig.5 14 so @b khdi thé hién mét cAu hinh cta phuong phép 500 cho budc x4c dinh
mot hodc nhiéu khoang tré g& bé cho cac don vi gidi ma trong don vi truy cp. Néi cach
khac, phuong phép 500 duoc thé hién trén Fig.5 c6 thé tiép tuc minh hoa budc 406 trong
phuong phap 400 dwoc thé hién trén Fig.4. Phuong phap 500 c6 thé dugc thyc hién béi bo
giai ma 112. O bude 502, b giai ma 112 ¢ thé x4c dinh liéu thong bao SEI dinh thdi hinh
anh thu dugc c6 bao gdm tham s tr8 g& bo khoi CPB ciia don vi giai ma chung hay khong.
Viéc nay c6 thé bao gdm viée xac dinh liéu c& tré g& bo khoi CPB ctia don vi gidi ma chung
(vi du, common_du_cpb_removal_delay flag) c6 dugc dit hay khong. Néu co, thi & budce
504, bd giai ma 112 c6 thé x4c dinh tham sb tré g& bé khéi CPB ciia don vi gidi ma chung
(vi dy, common_du_cpb_removal_delay) c¢6 thé ap dung duge cho tit ca céc don vi gidi ma

trong don vi truy cap. Néu khéng, thi & buéc 506, bd gidi ma 112 c6 thé x4c dinh tham s6
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tré riéng g& bo khoi CPB cila don vi giai ma (vi du, du_cpb_removal delay[i]) cho mdi don

vi giai mé trong don vi truy cép.

Ngoai viéc cai bién ngit nghia ctia thong bao SEI dinh thdi hinh anh, céc hé théng va
cac phuong phéap hién thoi cling c6 thé 4p dit gidi han dong bit sao cho thao tic clia thao tic
CPB dua trén hinh anh phu va thao tac CPB dua trén don vi truy cdp dan dén sy dinh thoi
gibng nhau vé viéc g& bé don vi giai ma. Cu thé 13, khi ¢ dinh thoi hinh anh (vi dy,
sub_pic_cpb_params_present_flag) dugc thiét dat béng 1, thi khoang tr8 g& bo CPB c6 thé
dugc thiét dat theo
Biéu thitc 6

‘um_deou&mg_miu_miml

( > du_cpb_removal delay[i])*1, cup

cpb_removal_delay = i=0

Iy

trong d6 du_cpb_removal_delay[i] 14 cac tham s6 tré g& b6 khoi CPB ciia don vi giai
m4, t, 14 nhip ddng h, t. g 12 nhip ddng hd cta hinh dnh phy, num_decoding_units minus1

14 s6 lwong don vi gidi mé trong don vi truy cap duoc dich di mét va ila chi sb.

Theo cach khéc, khoang trd g& bd CPB c6 thé dugc thiét dit nhu moé ta tiép sau day:
bién Tauk) duoc x4c dinh theo:
Biéu thic 7

Toulk) = Taulk-1)+ to_sus * Mﬁtzzmlmmuﬁay_mush [1+1)

trong d6 du cpb_removal delay minusly[i] va num_decoding units minusly la cac
tham s6 cho don vi giai ma tht I ctia don vi truy cép thit k (véi k=0 cho don vi truy cép da
khéi dong HRD va Tgk)=0 cho k<l) va trong d6 du cpb_removal delay
minus1[i]+1=du_cpb removal delay minus1[i] 14 tham s tr& g& bo khoi CPB ctia don vi
giai ma cho don vi giai ma thr I ctia don vi truy cép thtt k va num_decoding_units_minus1y
13 s6 luong cac don vi giai ma trong don vi truy cép thit k, t. 13 nhip déng hd, tesub 1@ nhip
ddng hd cta hinh anh phu va i va k 13 cac chi sb. Sau d6 khi cd dinh thoi hinh anh (vi dy,
sub pic_cpb_params_present_flag) dwoc thiét dit bang 1, thi didu kién sau ddy s& 1a ding:

(au_cpb_removal delay minusl + 1) * t; ==Tgk), trong do
(au_cpb_removal delay minusl + 1)=cpb_removal delay, khoang tré g& bd CPB. Do d6
trong truomg hop nay khoang tré g& bé CPB (au_cpb_removal _delay_minusl + 1) dugc dat
sao cho thao tic cua thao tic CPB dua trén hinh anh phu va thao tdc CPB dya trén don vi
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truy cap dan dén sy dinh thoi gidng nhau cta viée g& bd don vi truy cdp va don vi giai ma

cubi cling ciia viéc g& bd don vi truy cap.
Theo céch khac, khoang tré g& bd CPB c6 thé duoc thiét dat theo

Biéu thic 8
num_decoding s mimsl .
-1=[epb_removal_delay* t, —( 2 du_cpb_removal delay[{)* 1, )l<1

il
trong d6 du_cpb_removal _delay[i] 14 c4c tham sb tr& g& bo khoi CPB ctia don vi giai
m4, t, 1a nhip déng hd, tesub 12 nhip déng hd coa hinh 4nh phy, num_decoding_units_minus1

1a s6 luong don vi giai ma trong don vi truy cap dugc dich di mét va ila chi sb.

Theo cach khéc, cpb_removal delay va
du_cpb_removal delay[num_decoding units minusl] c6 thé duwoc thiét diat theo:
cpb_removal_delay*tc = du_cpb_removal_delay[num_decoding_units_minus1]* t s, trong
d6 du_cpb_removal delay[num_decoding_units_minus1] 14 tham sé tr& g& bo khoéi CPB
cua don vi gidi ma dung cho don vi gidi mé thir num_decoding units_minusl1, t. 1a nhip
ddng hd, tp 12 nhip déng hd ctia hinh anh phy, num_decoding_units_minus1 1 s lugng
don vi gidi mé trong don vi truy cdp dugc dich di mét.

Ngoai viée cai bién ngit nghia théng bio SEI dinh thdi hinh anh, cic hé théng va cac
phuong phap hién thdi ciing c6 thé 4p dit gii han dong bit sao cho thao tic cta thao tic
CPB dua trén hinh anh phu va thao tic CPB dua trén don vi truy cdp dan dén su dinh thoi
gidng nhau vé viéc g& bé don vi giadi ma. Cu thé 13, khi c& dinh thoi hinh anh (vi du,
sub_pic_cpb params_present flag) dugc thiét dat bang 1, thi cic gid tri cho
cpb_removal delay va du cpb _removal delay[num_decoding units minus1] c6 thé dugc
thiét dat dé thoa man: -1<=(cpb_rem‘oval_delay*tc -
du _cpb_removal delay[num_decoding units_minus1]* to.sub) <=1 trong do
du_cpb_removal_delay[num_decoding_units minus1] 1a tham s6 tré g bod khoi CPB cia
don vi giai ma ding cho don vi giai mi thir num_decoding_units minus], t, 13 nhip ddng
hd, tesub 1 nhip déng hd cua hinh anh phu, num_decoding_units minus] 1a sb lugng don vi

giai mé trong don vi truy cép dugce dich di mot.

Fig.6A 13 so db khdi thé hién mot cdu hinh ctia by md héa 604 trén thiét bi dién tir
602. Can luu y ring mdt hodc nhidu thanh phin dugc minh hoa nhu dugc bao gém bén
trong thiét bi dién tir 602 c6 thé duoc thuc hién trong phan cimg, phan mém hozc két hop ca
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hai. Vi dy, thiét bi dién tir 602 bao gdm bd ma héa 604, c6 thé dugc thuc hién trong phin
cung, phin mém hozc két hop ca hai. Ching han, bd ma héa 604 co thé duge thuc hién nhu
mach dién, mach tich hgp, mach tich hop chuyén dung (ASIC), bd xtt Iy ndi thong dién tir
v6i bd nhd véi cac 1énh c6 thé thue hién duoc, phén sun, mang céng lap trinh dugc dang
truong (FPGA - field-programmable gate array) v.v. hogc két hop cta ching. Trong mot s6
cdu hinh, b§ ma héa 604 c6 thé 13 b6 ma héa HEVC.

Thiét bj dién tir 602 c6 thé bao gdm ngudn 622. Ngudn 622 c6 thé cung cép anh hoic
dit liéu anh (vi dy, video) dudi dang mot hodc nhiéu hinh 4nh du vao 606 cho bd ma hoa
604. Cac vi du vé& ngudn 622 c6 thé bao gdbm cac cam bién anh, bd nhé, cac giao dién truyén

thong, cac giao dién mang, cac bd thu vo6 tuyen, cac cOng v.v..

M6t hodc nhiéu hinh 4nh dAu vao 606 c6 thé duge cung cép cho m6dun dy béo trong
anh va bd dém tai tao 624. Hinh anh d4u vao 606 ciing c6 thé duoc cung cép cho médun

danh gia chuyén dong va bu chuyén dong 646 va cho mddun trir 628.

Moédun dy bdo trong anh va by dém tai tao 624 nay c6 thé tao ra thong tin ché do
trong anh 640 va tin hi¢u trong anh 626 dua trén mot hodc nhiéu hinh anh d4u vao 606 va
dir lidu tai tao 660. Mbdun d4nh gia chuyén dong va b chuyén dong 646 c6 thé tao ra thong
tin ché d6 lién két 648 va tin hiéu lién két 644 dua trén mot hodc nhiéu hinh anh dau vao
606 va hinh anh tham chiéu 678 tir by dém hinh anh giai mi 676. Trong mét s cau hinh, bo
dém hinh anh giai ma 676 c¢6 thé bao gdm dit lidu tir mot hodc nhidu hinh anh tham chiéu
trong by dém hinh anh gidi mi 676.

Bo ma héa 604 c¢6 thé chon gitta tin hiéu trong 4nh 626 va tin hiéu lién két 644 phu
hop v&i ché d6. Tin hiéu trong dnh 626 c6 thé dugc st dung dé khai thic cac dic diém
khong gian bén trong anh & ché d6 ma hoa trong anh. Tin hiéu lién két 644 c6 thé dugc st
dung dé khai thac cac dic diém tam thoi gifta cac hinh anh & ché d¢ lién ma héa. Mic du &
ché d6 ma hoa trong anh, nhung tin hi¢u trong anh 626 cé thé duoc cung cép cho m6dun trir
628 va thong tin ché d6 trong anh 640 c6 thé duogc cung cip cho médun mi héa entropy
642. Miic di & ché d6 ma hoa lién két, nhung tin hidu lién két 644 c6 thé duoc cung cip cho
mddun trir 628 va thong tin ché d6 lién két 648 c6 thé dugce cung cép cho moédun ma hoéa

entropy 642.

Hodc tin hiéu trong anh 626 hoéc tin hiéu lién két 644 (ty thudc vao ché d6) duoc
trir ra khoi hinh anh diu vao 606 tai modun trir 628 dé tao ra phin du du bao 630. Phin du

du béo 630 duogc cung cAp cho mddun bién dbi 632. Modun bién dbi 632 ¢6 thé nén phan du
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du bao 630 d& tao ra tin hidu bién dbi 634 duogc cung cip cho mbdun lugng tir héa 636.
Moédun lwong tir hoa 636 s& lwong tir héa tin hidu bién di 634 dé tao ra cac hé sb bién ddi

va lugng tir héa (TQC - transformed and quantized coefficient) 638.

Céc TQC 638 duoc cung cAp cho mddun mi hoa entropy 642 va médun lugng tir hoa
nguoc 650. Médun lugng tir hda nguge 650 thye hién luong tir hda nguge trén cac TQC 638
dé tao ra tin hiéu lugng tir hoa nguge 652 ma dugce cung cép cho mddun bién ddi nguoc
654. Mddun bién @i nguoc 654 nay s& giai nén tin hidu lwong tir héa nguoce 652 dé tao ra

tin hiéu giai nén 656 ma dwoc cung cip cho mbdun tai tao 658.

Mbdun tai tao 658 c6 thé tao ra dit liéu tai tao 660 dya trén tin hiéu giai nén 656. Vi
du, mddun tai tao 658 c6 thé tai tao céc hinh anh (dwoc bién ddi). Dit liu tai tao 660 ¢ thé
duge cung clp cho bd loc giai khéi 662 va cho médun trong dy bao va bo dém téi tao 624.

B6 loc giai khdi 662 d6 c6 thé tao ra tin hiu loc 664 dua trén dit liu tai tao 660.

Tin hiéu loc 664 c6 thé dugc cung cép cho médun d6 1éch thich g miu (SAO -
sample adaptive offset) 666. Modun SAO 666 c6 thé tao ra théng tin SAO 668 dugc cung
cp cho modun m3 héa entropy 642 va tin hiéu SAO 670 dugce tao ra cho bd loc vong lap
tuong thich (ALF - adaptive loop filter) 672. ALF 672 tao ra tin hiéu ALF 674 dugc cung
cép cho bd dém hinh 4nh giai mi 676. Tin hiéu ALF 674 c6 thé bao gdm dit liu tir mot

ho#c nhiéu hinh 4nh ma ching c6 thé dwoc sir dung 1am céc hinh anh tham chiéu.

Mo6dun m3 hoéa entropy 642 c6 thé ma héa cac TQC 638 dé tao ra dong bit A 614a (vi
du, di¥ liéu hinh anh ma hoa). Vi dy, m6dun ma hda entropy 642 co thé ma hoa cac TQC
638 sit dung k§ thuat ma hod do dai bién d6i phit hop véi tinh hudng (CAVLC - Context-
Adaptive Variable Length Coding) hodc mé hoa thuit todn nhi phﬁn phtt hop véi tinh hubng
(CABAC - Context-Adaptive Variable Length Coding). Cu thé, médun ma héa entropy 642
¢4 thé ma hoa cac TQC 638 dua trén mot hodc nhiéu thong tin trong s6 thong tin ché d6
trong 4nh 640, thong tin ché d¢ lién két 648 va thong tin SAO 668. Dong bit A 614a (vi dy,
dit liéu hinh 4nh mé hod) c6 thé duoc cung cép cho modun tao thong bao 608. M6dun tao
thong bao 608 c6 thé duoc tao cu hinh tuwong tu véi modun tao thong bao 108 duge mo ta
cung véi Fig.1. Ngoai ra hodc Theo cach khac, médun tao thong bao 608 co thé thyuc hién

mot hodic nhidu quy trinh nhu d3 dwgc mb ta cing véi Fig.2 va Fig.3.

Vi du, m6dun tao thong bao 608 co thé tao ra thong bao (vi du, thong bao SEI dinh
thdi hinh anh hogic thong bao khac) bao gdm céc tham s hinh anh phu. Céc tham s§ hinh

anh phu c6 thé bao gdm mdt hodc nhiéu khoang tré g& bdé d6i véi cac don vi gidi ma (vi dy,
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common_du_cpb_removal_delay hoic du_cpb_removal delay[i]) v mot hodc nhiéu tham
s6 NAL (vi dy, common num nalus_in du minusl hoic num nalus_in du minus1[i]).
Trong mot sd cdu hinh, thong béo nay c¢6 thé dugc chén vao trong dong bit A 614a dé tao ra
dong bit B 614b. Do vay, thong bdo nay c6 thé dugc tao ra, vi du, sau khi dong bit tong thé
A 614a duogc tao ra (vi dy, sau khi phén 16n dong bit B 614b dugc tao ra). Trong cac cAu
hinh khac, thong béo nay c6 thé khéng dugc chén vio trong dong bit A 614a (trong truong
hop d6 dong bit B 614b c6 thé 1a gibng nhu dong bit A 614a), nhung c6 thé dugc tao ra
trong dong truyén riéng biét 610.

Trong mdt sb cAu hinh, thiét bi dién tir 602 s& giri dong bit 614 ti thiét bi dién tir
khac. Vi dy, dong bit 614 ¢6 thé cung cép cho giao dién truyén thong, giao dién mang, may
truyén phat vo tuyén, cdng v.v.. Ching han, dong bit 614 c6 thé dwoc truyén dén thiét bi
dién tir khac thdng qua LAN, Internet, tram co s& dién thoai di dong v.v.. Dong bit 614 c6
thé bing cach bd sung hoic thay thé dugc luu trit trong by nhé hoic phan tir khac trén thiét
bi dién tir 602.

Fig.6B 1a so db khdi thé hién mét cAu hinh ctia bé ma hoa video 1782 trén thiét bi
dién tir 1702. B6 ma hoa video 1782 nay cé thé bao gém bd mé hda 16p nang cao 1706, bo
ma héa 16p co s& 1709, khéi nang cao d6 phéan giai 1770 va giao dién dau ra 1780. B4 ma
héa video trén Fig.6B, vi dy, phu hop cho viéc ma hda video co thé mo rong va md hda

video da canh, nhu dugc md ta trong ban mo ta nay.

B m3 hoa 16p ning cao 1706 c6 thé bao gdbm diu vao video 1781 & thu hinh anh
diu vao 1704. Piu ra cta ddu vao video 1781 ¢ thé dugc cung cip cho bd cong/bd trir
1783 dé thu dAu ra cia bd chon dy bao 1750. Piu ra ctia bd cong/bd trir 1783 cb thé duoc
cung cip cho khdi bién dbi va luong tir héa 1752. Dau ra ctia khéi bién dbi va lugng tir héa
1752 nay c6 th dugc cung clp cho khbi ma héa entropy 1748 va khéi dinh ty 1€ va bién dbi
nguocl772. Sau khi mi héa entropy 1748 duogc thuc hién, d4u ra cta khdi thyc hién mi héa
entropy 1748 ¢6 thé dugc cung cdp cho giao dién dAu ra 1780. Giao dién dAu ra 1780 niy c6
thé két xut ca dong bit video ctia 16p co s& giai ma 1707 va dong bit video clia 16p nang
cao ma héa 1710.

PAu ra cta khéi dinh ty 16 va bién dbi nguocl1772 ¢ thé duoc cung cép cho b cong
1779. B cong 1779 ciing c6 thé thu ddu ra ctia bd chon du bao 1750. Piu ra clia bd cong
1779 ¢6 thé duge cung cip cho khdi giai khdi 1751. Ddu ra ctia khéi giai khdi 1751 c6 thé

duge cung cAp cho bd dém tham chiéu 1794. PAu ra clia bd dém tham chiéu 1794 c6 thé
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duoc cung cip cho khéi bu chuyén dong 1754. Pau ra ciia khdi b chuyén déng 1754 c6 thé
duoc cung cép cho bd chon dy bao 1750. PAu ra cia bd dém tham chiéu 1794 cling co thé
duoc cung cép cho bd du bao trong anh 1756. PAu ra cta bd du bao trong anh 1756 c6 thé
duoc cung cép cho bd chon du bao 1750. Bo chon du bao 1750 ciing cd thé thu dau ra cta

khéi nng cao d6 phén giai 1770.

Bd m3 héa 16p co s& thir nhit 1709 c6 thé bao gdm dAu vao video 1762 thu hinh anh
dau vao dugc giam léy mau, hodc ndi dung anh khic phu hop dé két hop véi anh khac, hodc
hinh 4nh d4u vao cta hinh v& thay thé hoic cling hinh anh diu vao 1703 (nghia 14 giéng nhu
hinh anh du vao 1704 thu dwgc boi bd ma hoa 16p nang cao 1706). Piu ra cua diu vao
video 1762 c6 thé dwoc cung cép cho vong lip du béo ma héa 1764. M4 hoa entropy 1766
6 thé duoc tao ra & du ra cua vong 1ap dy bao méa hoa 1764. PAu ra cia vong lap du béo
ma héa 1764 ciing c6 thé duoc cung cip cho bd dém tham chiéu 1768. B dém tham chiéu
1768 ¢6 thé tao ra hdi tiép cho vong lip du bao ma hoa 1764. Pau ra clia bd dém tham chiéu
1768 ciing c6 thé dwoc cung cdp cho khdi ning cao d6 phan giai 1770. Mot khi budc ma
hoéa entropy 1766 dugc thuc hién, thi dau ra c6 thé dwoc cung cdp cho giao dién diu ra
1780. Dong bit video cta 16p co s& méd hda 1707 va’hodc dong bit video clia 16p nang cao
m3 hoa 1710 c6 thé duoc cung cép cho mdt hodic nhiéu mddun tao thong bao, néu can.

Fig.7A 1a so d6 khéi thé hién m6t cAu hinh ciia by gidi ma 712 trén thiét bi dién tir
702. Bo giai ma 712 c6 thé c6 trong thiét bi dién tir 702. Vi duy, bd giai ma 712 c6 thé 13 bd
giai mad HEVC. B giai ma 712 va mot hoic nhiéu thanh phan dwgc minh hoa nhu ¢6 trong
bd giai ma 712 ¢6 thé dugc thuc hién trong phan cimg, phin mém hoic két hop ca hai. Bo
giai ma 712 co thé thu dong bit 714 (vi du, mdt hogc nhiéu hinh anh ma hod va dit lidu tiéu
dé c6 trong dong bit 714) dé giai ma. Trong mot s6 cdu hinh, dong bit thu dugce 714 c6 thé
bao gdm dit liéu tiéu dé thu dugc, nhu thong bao (vi dy, thong bao SEI dinh thdi hinh anh
ho#c thong bao khac), tiéu dé phién, PPS v.v.. Trong mét s6 c4u hinh, b giai ma 712 con
c6 thé thu bd sung dong truyén riéng biét 710. Dong truyén riéng bi¢t 710 co thé bao gdbm
thong bao (vi dy, thong bao SEI dinh thoi hinh anh hodc thong bao khac). Vi dy, théng bao
SEI dinh thdi hinh anh hodc thong bao khac c6 thé dugc thu trong dong truyén riéng biét
710 thay vi trong dong bit 714. Tuy nhién, cdn hru ¥ ring dong truyén riéng biét 710 c6 thé

1a thy v va c6 thé khong duogc sir dung trong mét s6 cAu hinh.

B0 giai ma 712 bao gdm CPB 720. CPB 720 nay c6 thé dugc tao ciu hinh twong ty

véi CPB 120 duoc md ta cung v6i Fig.1 néu trén. Ngoai ra hodc Theo cach khac, bd gidi ma
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712 c6 thé thuc hién mét hodc nhidu quy trinh duoc md ta cing véi Fig.4 va Fig.5. Vi dy,
bd gidi ma 712 ¢o thé thu thong bao (vi du, thong bao SEI dinh thoi hinh &nh hodc thdng
béo khéc) véi cac tham sb hinh anh phu va g& bo va giai ma cac don vi giai ma trong don vi
truy cdp dua trén cac tham s6 hinh anh phu, Cén luu y rﬁng, mot hodc nhiéu don vi truy cép
c6 thé c6 trong dong bit va c6 thd bao gdm mot hoic nhidu dit liéu hinh anh ma hoa va dit
ligu tiéu dé.

B6 dém hinh 4nh ma hoa (CPB) 720 ¢6 thé cung cip dit liéu hinh 4nh ma hoé cho
modun giai mi entropy 701. Dit liéu hinh 4nh m3 hoa c6 thé di giai mé entropy nhd médun
giai mi entropy 701, nho d6 tao ra tin hidu thong tin chuyén dong 703 va céc hé sb lugng tir
hoéa, dinh ty 18 va/hoic bién dbi 705.

Tin hiéu théng tin chuyén dong 703 c6 thé dugc két hop véi mot phan tin hidu khung
tham chiéu 798 tir b dém hinh anh giai ma 709 tai modun bu chuyén dong 780, c6 thé tao
ra tin hi€u du bao lién khung 782. C4c hé sé luogng tir héa, dinh ty 18 va/hoic bién dbi 705
c6 thé duoc lugng tir héa nguoc, dugce dinh ty 1€ va dugc bién dbi nguge boi médun ngugc
707, nhd d6 tao ra tin hi¢u du giai ma 784. Tin hiéu du gidi ma 784 c6 thé c6 thé dugc bd
sung vao tin hidu du bao 792 dé tao ra tin hidu két hop 786. Tin hiéu du bao 792 nay c6 thé
1a tin hi¢u dugc chon tir hodc tin hi€u dy bao li€n khung 782 dugc tao ra béi mddun bu
chuyén dong 780 hodc tin hi€u du bdo trong khung 790 dugc tao ra bdi mddun dy bao trong
khung 788. Trong mdt s cAu hinh, viéc chon tin hidu nay c6 thé dva trén (vi dy, duge didu
khién bai) dong bit 714.

Tin hiéu du bao trong khung 790 d6 c6 thé duoc du bio tir thong tin giai ma trudc
day tlr tin higu két hop 786 (vi du trong khung hién thoi). Tin hiéu két hop 786 ciing ¢6 thé
duoc loc bai bd loc giai khbi 794. Tin hidu loc 796 sinh ra ¢6 thé dwoc ghi vao bd dém hinh
anh giai ma 709. Tin hiéu loc 796 sinh ra nay c6 thé bao gdm hinh 4nh giai ma. B6 dém
hinh anh giai md 709 c6 thé cung cdp hinh anh giai md ma né c6 thé dugc két xut trong
budc 718. Trong mot sb truong hop b d€m hinh anh giai ma 709 cé thé dugc cin nhic lam
bd nhé khung.

Fig.7B 12 so @ khdi thé hién mét cAu hinh cta bd giai ma video 1812 trén thiét bi
dién tir 1802. Bo giai ma video 1812 c6 thé bao gébm bd giai ma 16p nang cao 1815 va bd
giai mé 16p co s& 1813. Bo giai ma video 812 c6 thé bao gbm giao dién 1889 va ndng cao
d6 phéan giai 1870. B{ giai ma video trén Fig.7B, vi duy, 1a phu hop vdi viée giai ma video

md& rdng duge va mé hda video da canh, nhu duge mo ta trong ban mé ta nay.
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Giao dién 1889 c6 thé thu dong video ma héa 1885. Dong video ma hoa 1885 nay cb
thé gdm c6 dong video ma héa 16p co s¢ va dong video ma héa 16p néng cao. Hai ludng nay
c6 thé dugc glri mot cach riéng hodc ciing nhau. Giao dién 1889 c6 thé cung cAp mét phin
hoic toan bd dong video ma hoa 1885 dén khdi giai ma entropy 1886 trong bd giai ma 16p
co s thir nhit 1813. PAu ra ctia khéi giai mi entropy 1886 c6 thé duge cung cip cho vong
l3p du bao giai ma 1887. Piu ra ctia vong lip du bao giai ma 1887 c6 thé duoc cung cép
cho bd dém tham chiéu 1888. B dém tham chiéu c6 thé tao ra hdi tiép cho vong ldp du béo
giai ma 1887. B6 dém tham chiéu 1888 ciing c6 thé két xut dong video 16p co so da giai
ma 1884.

Giao dién 1889 ciing c6 thé cung cAp mot phan hoic toan bd dong video mi héa
1885 cho khéi giai ma entropy 1890 trong b giai ma 16p nang cao 1815. Piu ra ctia khéi
gi4i m3 entropy 1890 c6 thé dugc cung cdp cho khéi lwong tir héa ngwoc1891. Pau ra cia
khéi lwong tir héa nguoc1891 c6 thé duge cung cp cho bd cong 1892. B cong 1892 nay cb
thé b sung dAu ra cta khéi lugng tir hda ngliqcl 891 va diu ra cia khdi chon dy bao 1895.
DAu ra cia bd cong 1892 nay c6 thé dugce cung clp cho khéi giai khdi 1893. Pau ra cla
khdi giai khdi 1893 nay c6 thé duoc cung cip cho b dém tham chiéu 1894. B6 dém tham
chiéu 1894 nay c6 thé két xudt dong video 16p nang cao da giai ma 1882. Diu ra cia bd dém
tham chiéu 1894 ciing ¢6 thé dwoc cung cip cho bd du béo trong anh 1897. B giai mi 16p
nang cao 1815 c6 thé bao gdm bd bu chuyén dong 1896. Bo b chuyén dong 1896 c6 thé
duoc thuc hién sau khi ning cao d6 phén giai 1870. Khdi chon du bao 1895 c6 thé thu dau
ra ciia bd dy bdo trong anh 1897 va dau ra cia bd bu chuyén dong 1896. Ngoai ra, bd giai
ma c6 thé bao gém mdt hodc nhidu by dém hinh 4nh m3 hda, néu cin, nhu cung vdi giao
dién 1889.

Fig.8 minh hoa c4c thanh phan khac nhau c6 thé dugc st dung trong thiét bi dién tir
truyén 802. Mot hozc nhidu thiét bj dién tir 102, 602, 702 dugc md ta trong ban mb ta nay
¢6 thé dwoc thye hién phit hop véi thiét bi dién tir truyén 802 dugc thé hién trén Fig.8.

Thiét bi dién tir truyén 802 bao gdm bd xir ly 817 diéu khién hoat dong cua thiét bi
dién tir 802. Bo xir Iy 817 nay ciing c6 thé duoc goi 1a CPU. B nhd 811, ¢6 thé bao gém ca
bd nhé chi doc (ROM - read-only memory), bé nhé truy cip ngiu nhién (RAM - random
access memory) hodc loai thiét bi bat ky co thé Iwu trix thong tin, tao ra cac 1énh 813a (vi du,

cac lénh thuc thi duogc) va dit liéu 815a cho bd xir ly 817. Mat phén bd nhd 811 c6 thé bao
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gdm bd nhé truy cdp nglu nhién bit kha bién (NVRAM - non-volatile random access

memory). B4 nhé 811 ¢é thé duoc ndi thong dién tir voi b xr 1y 817.

Céc 1énh 813b va dit liéu 815b ciing c6 thé nim trong bd xit Iy 817. Cac 1énh 813b
va/hodc dit liéu 815b duoc tai vao bd xir ly 817 ¢o thé bao gém cac 1énh 813a va/hoac dit
lidu 815a tir bd nhé 811 dugce tai vé dé thuc hién hodc xir Iy bdi bd xtr Iy 817. C4c 1énh 813b
c6 th8 duoc thyc hién boi bd xir Iy 817 @& thue hién cac hé thdng va cac phuong phap dugc
bdc 16 trong sang ché. Vi du, cic 1énh 813b c6 thé thuc hién dwoc dé thuc hién mét hogc
nhiéu phuong phap 200, 300, 400, 500 dugc md ta trén day.

Thiét bi dién tur truyén 802 c6 thé bao gém mot hodic nhiéu giao dién truyén thong
819 d8 truyén thong vé6i cac thiét bi dién tir khac (vi du, thiét bi dién tir thu). Cac giao dién
truyén thong 819 c6 thé dua trén cong nghé truyén théng hitu tuyén, céng nghé truyén thong
v6 tuyén, hodic c4 hai. Cac vi du v& giao dién truyén thong 819 bao gbm cdng néi tiép, cng
song song, bus nbi tiép da nang (USB - Universal Serial Bus), bd thich ing Ethernet, bus
giao dién IEEE 1394, giao dién bus cia giao dién hé thdng méy tinh nho (SCSI - small
computer system interface), céng giao tiép hong ngoai (IR - infrared), bg thich tmg truyén
thong vo tuyén Bluetooth, bd thu phat vé tuyén phit hop véi tiéu chuén Dy 4n ddi tac thé hé
thir 3 (3GPP - 3" Generation Partnership Project) va tuong tu.

Thiét bi dién tir truyén 802 c6 thé bao gdm mét hodc nhiéu thiét bi két xut 823 va
mdt hodc nhidu thiét bi nhap liéu 821. Céc vi du vé cac thiét bi két xuét 823 bao gdm loa,
maéy in v.v.. Mot loai thiét bi két xuit c6 thé c6 trong thiét bj dién tir 802 13 thiét bj hién thi
825. Céac thiét bi hién thi 825 dwoc sir dung véi cac cau hinh duge bdc 16 trong sang ché co
thé sir dung cong nghé du bao anh phil hop bat ky, nhur dén tia 4m cuc (CRT - light-emitting
diode), man hinh tinh thé long (LCD - light-emitting diode), di6t phat sang (LED - light-
emitting diode), plasma khi, dién phat quang hodéc loai tuong tu. B diéu khién man hién thi
827 c6 thé duge tao ra dé bién ddi di lidu dugc luu trit trong bd nhd 811 thanh vin ban, do
thi va/hodic cac hinh anh dong (néu thich hop) dugc thé hién trén man hinh 825. Céc vi du
vé cac thiét bi nhédp liéu 821 bao gém ban phim, chudt, micro, thiét bi didu khién tir xa, nut

bam, can di€u khién, bi xoay, ban ré chudt cam rng, man hinh cam g, but quang v.v..

Céc thanh phan khéc nhau cia thiét bi dién tir truyén 802 dugc ghép ndi véi nhau
nho hé théng bus 829, ¢6 thé bao gém bus cong suét, bus tin hiéu diéu khién va bus tin hiéu

trang thai, ngoai bus dit liéu. Tuy nhién, d& 13 rang, céc bus khic nhau duge th hién trén
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Fig.8 14 hé théng bus 829. Thiét bi dién tir truyén 802 dugc thé hién trén Fig.8 14 so d khdi

chirc ning thay vi liét ké cic phan tir cu thé.

Fig.9 1a so 6 khéi thé hién céc thanh phin khac nhau c6 thé duoc sir dung trong thiét
bi dién tir thu 902. M6t hodc nhiéu thiét bi dién tir 102, 602, 702 dwgc mb ta trong ban mé ta
ndy c6 thé duge thyuc hién phit hop véi thiét bi dién tir thu 902 dwoc thé hién trén Fig.9.

Thiét bj dién tir thu 902 bao gdém bd xir Iy 917 didu khién hoat dong cua thiét bi dién
tlr 902. B6 xtir Iy 917 ciing c6 thé duoc goi 14 CPU. B nhé 911, c6 thé bao gdm ca bd nhé
chi doc (ROM), bd nhé truy cdp ngiu nhién (RAM) hoic loai thiét bi bt ky c6 thé luu trix
thong tin, tao ra cac 1¢nh 913a (vi dy, céc 1énh thyc thi dugc) va dit liéu 915a cho b xur ly
917. Mét phin bd nhd 911 c6 thé bao gdm bd nhé truy cip nglu nhién bit kha bién
(NVRAM). B6 nhé 911 ¢6 thé duoc nbi théng dién tir véi bd xix 1y 917.

Céc 1énh 913b va dit liéu 915b ciing c6 thé ndm trong bd xir Iy 917. Cac 1énh 913b
va/hodc dir 1liéu 915b dugc tai vao bo xtr ly 917 cd thé bao gém cac 1énh 913a va/hodc dit
liéu 915a tir bd nhd 911 duoc tai vé dé thuc hién hodc xir Iy bai bd xir Iy 917. Cac 1énh 913b
c6 thé duoc thuc thi bai bd xir Iy 917 dé thuc hién cac hé théng va céc phuong phép duge
boc 16 trong sang ché. Vi duy, cac 1énh 913b c6 thé thuc hién dugc dé thuc hién mot hodc

nhiéu phuong phap 200, 300, 400, 500 dwoc md ta trén day.

Thiét bi dién tir thu 902 c¢6 thé bao gdbm mdt hoic nhiéu giao dién truyén thong 919
d& truyén thong vai cac thiét bi dién tir khac (vi du, thiét bi dién tir truyén). Giao dién truyén
thong 919 c6 thé dua trén cong nghé truyén théng hitu tuyén, cong nghé truyén théng vo
tuyén, hodc ca hai. Cac vi du vé giao dién truyén thong 919 bao gdm cbng nbi tiép, cbng
song song, bus ndi tiép da ning (USB), bd thich tmg Ethernet, giao dién bus IEEE 1394,
giao dién bus cia giao dién hé théng may tinh nhé (SCSI), cbng giao tiép hdng ngoai (IR),
b thich tmg truyén thong khéng diy Bluetooth, b thu phat v6 tuyén phu hop véi tiéu
chuin Du 4n ddi tac thé hé thir 3 (3GPP) va tuong tw.

Thiét bi dién tir thu 902 c6 thé bao gdm mdt hodc nhidu thiét bj két xuat 923 va mot
hoic nhiéu thiét bj nhép lidu 921. Céc vi du v& cac thiét bj két xut 923 bao gbm loa, may in
v.v.. Mot loai thiét bi két xuit c6 thé co trong thiét bi dién tir 902 14 thiét bi hién thi 925.
Céc thiét bi hién thi 925 duogc sir dung vé6i cac ciu hinh duge bdc 16 trong sang ché c6 thé sir
dung cong ngh¢ du bao anh phu hop bat ky, nhu dén tia catét (CRT), man hinh tinh thé long
(LCD), di6t phat sang (LED), plasma khi, dién phat quang hosc loai twong tw. B diéu khién
man hién thi 927 c6 thé dwoc tao ra dé bién dbi dit liéu duge luu trit trong bd nhé 911 thanh
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vin ban, dd thi va/hodc cac hinh anh dong (ndu thich hop) duoc thé hién trén man hinh 925.
Céc vi du vé céc thiét bi nhap liéu 921 bao gdm ban phim, chudt, micrd, thiét bi didu khién
tr xa, nit bAm, cin diéu khién, bi xoay, ban ré chudt cdm Ung, man hinh cam Ung, but

quang v.v..

Cac thanh phﬁn khac nhau cta thiét bi dién tir thu 902 dugc ghép ndi v6i nhau nho hé
thdng bus 929, c6 thé bao gém bus cong suit, bus tin hiéu diéu khién va bus tin hiéu trang
thai, ngoai bus dit li€u. Tuy nhién, dé o rang, cac bus khéc nhau duoc thé hién trén Fig.9 la
hé thdng bus 929. Thiét bi dién tir thu 902 duogc thé hién trén Fig.9 13 so dd khdi chirc ning

thay cho viéc 1iét ké cac phén tl cu thé.

Fig.10 1a so db khdi thé hién mét cu hinh cia thiét bi dién tir 1002 trong d6 céc hé
théng va cac phuong phap giri thong bao c¢b thé duge thyc hién. Thiét bj dién tir 1002 bao
gdm c4c phuong tién ma héa 1031 va cac phuong tién truyén 1033. Cac cic phuong tién ma
hoa 1031 va cac phuong tién truyén 1033 nay c6 thé duoc tao cdu hinh dé thuc hién mot
hodc nhiéu chic nang dugc mo ta lién quan dén mot hodc nhidu hinh v& trong s6 Fig.1,
Fig.2, Fig.3, Fig.6 va Fig.8 néu trén. Vi dy, cdc phuong ti€én ma héa 1031 va cac phuong
tién truyén 1033 ¢6 thé tao ra dong bit 1014. Fig.8 néu trén minh hoa mét vi du vé két cu
thiét bi cu thé trén Fig.10. Cac két clu khac c¢6 thé dwoc thyuc hién dé thyc hién mot hodic
nhiéu chitc ning trén Fig.1, Fig.2, Fig.3, Fig.6 va Fig.8. Vi du, DSP c6 thé duogc thyuc hién
b&i phan mém.

Fig.11 13 so db khdi thé hién mot cAu hinh ctia thiét bi dién tir 1102 trong d6 cac hé
thdng va cac phuong phip dém dong bit 1114 ¢6 thé duoc thyc hién. Thiét bi dién tir 1102
¢6 thé bao gdm céc phuong tién thu 1135 va céc phuong giai ma 1137. Cac phuong tién thu
1135 va céc phuong gidi ma 1137 nay c¢6 thé dugc tao cdu hinh dé thyc hién mét hodc nhidu
chirc nang duge md ta lién quan dén mét hodc nhiéu hinh v& trong sb Fig.1, Fig.4, Fig.5,
Fig.7 va Fig.9 néu trén. Vi du, cdc phuong tién thu 1135 va cac phuong giai ma 1137 c6 thé
thu dong bit 1114. Fig.9 néu trén minh hoa mdt vi du vé két chu thiét bi cu thé trén Fig.11.
Céc két cAu khéc ¢ thé duge thuc hién dé thuc hién mdt hodc nhiéu chirc nang trén Fig.1,
Fig.4, Fig.5, Fig.7 va Fig.9. Vi du, DSP c6 thé dugc thyuc hién boi phin mém.

Fig.12 14 so db khdi thé hién mét cdu hinh ctia phuong phép 1200 dé van hanh b
dém hinh anh giai ma (DPB). Phuong phép 1200 nay cé thé dugc thuc hién bdi bd ma héa
104 hodc mot trong cac by phan phu cia né (vi du, moédun cia by d€m hinh anh gidi ma

676). Phuong phap 1200 ndy c6 thé dugc thuc hién bai bd giai ma 112 trong thiét bi dién tir
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102 (vi du, thiét bi dién tir B 102b). Ngoai ra hodc Theo cach khéac, phwong phap 1200 cb
thé duoc thuc hién boi bd giai ma 712 hodc mot trong cic bd phén phu cia nd (vi du,
mddun ctia bd dém hinh anh giai ma 709). B6 giai ma nay c6 thé phan giai cti phap tidu dé
phién thir nht ctia hinh anh 1202. Viéc két xuit va g& bo cac hinh anh khéi DPB trude khi
giai ma hinh anh hién thoi (nhung sau khi phan giai ¢t phap tiéu d& phién cta phién thi
nhét ctia hinh anh hién thoi) xay ra mét cach tirc thi khi don vi giai ma thir nhét cta don vi
truy cép c6 chira hinh anh hién thoi dugce g& bo khoéi CPB va tiép tuc dién ra nhu sau.

- Quy trinh giai ma d6i véi tip hinh anh tham chiéu (RPS) dugc hity bd. Tép hinh
anh tham chiéu 13 tip hop clia cac hinh anh tham chiéu két hop véi anh, gdm c6 tit ca cac
hinh &nh tham chiéu ma chung dimg truéc hinh anh lién quan trong thir tr giai mé, c6 thé
duoc sir dung dé du bao lién két ctia hinh an lién quan hodc anh bit ky dimg sau hinh anh

lién quan trong thir ty giai ma.

- Dong bit ctia video c6 thé bao gdm céu tric cu phap duoc dit vao cac bé dir lidu
16gic dugc goi chung 1a cac don vi 16p triru tugng hod mang (NAL - Network Abstraction
Layer). Mdi don vi NAL bao gém tiéu dé cua don vi NAL, chéng han nhu tiéu dé cta don
vi NAL hai byte (vi dy, 16 bit), dé xac dinh muc dich ctia phan dit liéu chuyén lién quan. Vi
du, mdi phién (va/hodc hinh 4nh) d3 m3 héa c6 thé duoc mi héa thanh mot hodc nhidu
phién (va/hozc anh) don vi NAL. Céc don vi NAL khéc c6 thé duoc bao gdm cho cc hang
muc dit liéu khéc, nhu vi du, thong tin néng cao bd sung, phién ma hoa cta hinh &nh truy
nhap 16p phu tam thoi (TSA - temporal sub-layer access), phién mi ho4 cta hinh anh truy
nhdp 16p phu tam thoi theo bude (STSA - step-wise temporal sub-layer access), pﬁié'n ma
ho4 khong TSA, anh ké tiép khéng STSA, phién mi hod cta hinh anh truy nhap lién két
gdy, phién m4 hoa ctia hinh 4nh 1dm méi gidi mi tirc thi, phién ma hod ctia hinh anh truy
nhap ngiu nhién sach, phién ma hoa cta hinh anh chinh c6 thé giai m3, phién mi hoé ciia
dugc dan nhan d6i voi hinh 4nh g& bo, tip tham sb video, tp tham sb chudi, tdp tham s
hinh anh, d4u phén cach don vi truy cép, dudi clia chudi, dudi ctia dong bit, dit liéu ctia bd
loc va/hodic thdng bao thong tin ndng cao chudi. Bang (4) minh hoa mdt vi du vé c4c m3 cla
don vi NAL va cac 16p cia loai don vi NAL. Céc loai don vi NAL khéc c6 thé duoc bao
gém, néu can. Can hiéu réng, cac gia tri cta loai don vi NAL dbi véi cac don vi NAL duge
thé hién trong bang (4) c6 thé dugc tron lai va dugc 4n dinh lai. Ngoai ra céc loai don vi
NAL bd sung cling c6 thé duoc bd sung. Ngoai ra, mot s6 loai don vi NAL cling co thé

dugc gd bo.

-60-



26721

Hinh anh cta diém truy nhdp ngiu nhién trong anh (IRAP - intra random access
point) 1a hinh 4nh m3 hod, ma dbi v&i nd, mdi don vi NAL 16p mad héa video c6
nal_unit type ndm trong khoang tir BLA_ W_LP d&n RSV_IRAP_VCL23, bao gdm ca gi4
tri ddu cubi nhu dugc thé hién trong bang (4). Hinh anh IRAP chi chira céc phién ma hoéa
trong anh (i). Hinh 4nh 1am méi giai mé tirc thi (IDR) 14 hinh anh IRAP, ma d6i v&i nd, mbi
don vi NAL 16p ma héa video c6 nal unit_type bing IDR_W_RADL hoc IDR_N_LP nhu
dugc thé hién trong bang (4). Hinh anh 1dm méi giai mi tic thi (IDR - instantaneous
decoding referesh) chi chira cac phién I va c6 thé 13 hinh anh thi nhét trong dong bit theo
thir tu giai mé, hogic c6 thé xut hién sau trong dong bit. Mi hinh anh IDR 1 hinh anh thi
nhéit ctia chudi video ma héa (CVS - coded video sequence) theo thit tu gidi mi. Hinh anh
truy nhép lién két giy (BLA - broken link access) 13 hinh 4nh IRAP, ma d6i véi n6, mdi don
vi NAL 16p m3 héa video c¢6 nal unit type bing BLA W_LP, BLA W_RADL, hoic
BLA_N_LP nhu dugc thé hién trong bang (4). Hinh anh BLA chi chira cac phién I va c6 thé
13 hinh &nh tht nhit trong dong bit theo thi tur giai mé, hodc ¢6 thé xuit hién sau trong dong
bit. M3i hinh anh BLA bét ddu chudi video ma héa mdi va c¢é cliing tic dung trén quy trinh
gi4i ma giéng nhu hinh 4nh IDR. Tuy nhién, hinh 4nh BLA chira c4c phén tir ¢t phap dé x4c
dinh tap hinh anh tham chiéu khong tréng.

Bang 4

nal unit | Tén cua Noi dung don vi NAL va Lép cua

type nal unit type cdu triic ct phép cha phan dit liéu chuyen loai don vi
chudi byte thé (RBSP) NAL

0 TRAIL_N Phén doan phién mi hoa ctia hinh anh kéo| Lép ma
khong TSA, khong STSA hoa video

1 TRAIL R slice_segment_layer rbsp() (VCL)

2 TSA N Phén doan phién ma hoa ciia hinh anh truy| VCL

3 TSA R nhap 16p phu tam thoi (TSA)
slice segment layer rbsp()

4 STSA N Phan doan phién ma hod cta hinh anh truy| VCL

5 STSA R nhép 16p phu tam thoi theo bude (STSA)
slice_segment_layer rbsp()

6 RADL N Phan doan phién ma hoa cua hinh anh chmh VCL

7 RADL R c6 thé giai m truy nhap ngiu nhién (RADL)
slice_segment layer rbsp()

8 RASL N Phan doan phién ma hoé ctia hinh anh din VCL

9 RASL R dau bo qua truy nhap ngau nhién (RASL)
slice_segment layer rbsp()
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10 RSV _VCL N10 Céac loai don vi NAL VCL khéng tham VCL

12 RSV_VCL NI12 chiéu 16p phu khong IRAP du phong

14 RSV_VCL N14

11 RSV _VCL R11 Céc loai don vi NAL VCL tham chiéu 16p| VCL

13 RSV_VCL R13 phu khong IRAP du phong

15 RSV_VCL R15

16 BLA W LP Phén doan phién ma hod cua hinh anh truy| VCL

17 BLA_ W_RADL nhap lién két gdy (BLA)

18 BLA N LP slice_segment layer rbsp()

19 IDR W_RADL Phan doan phién m3 hoa ctia hinh anh lam| VCL

20 IDR N LP mdi giai ma tic thi (IDR)
slice. segment layer rbsp()

21 CRA_NUT Phén doan phién ma hod cta hinh anh truy] VCL
nhép ngau nhién sach (CRA)
slice_segment layer rbsp()

22 RSV _IRAP_VCL22 | Céc loai don vi NAL VCL IRAP du phong | VCL

23 RSV IRAP V(CI.23

24.31 | RSV_VCL24.. Cac loai don vi NAL VCL khong IRAP dy VCL

RSV_VCL31 phong

32 VPS NUT Tép tham sb video 16p m3

Video parameter set rbsp() héa khéng
video
(khong

33 SPS NUT T4p tham sb diy khong
seq parameter_set_rbsp() VCL

34 PPS NUT T4p tham s6 hinh anh khéng
pic_parameter _set rbsp() VCL

35 AUD_NUT Déu phan cach don vi truy cp khong
access_unit_delimiter_rbsp() VCL

36 EOS NUT Pubi ctia chudi khong
end of seq rbsp() VCL

37 EOB NTUT Dubi ctia dong bit khong
end_of bitstream_rbsp() VCL

38 FD NUT D1t liéu cua bd loc khéng
filler data_rbsp() VCL

39 PREFIX_SEI NUT | Théng tin ndng cao bb sung khong

40 SUFFIX _SEI NUT | SEI rbsp() VCL

41.47 | RSV _NVCLA41.. Du phong khong

RSV_NVCLA47 VCL

48..63 UNSPEC48.. Khoéng xac dinh khong

UNSPECS83 ' VCL
Bang (4)
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Nhu duoc thé hién trong bang (5), ¢ phap tiéu d& ctia don vi NAL c6 thé bao gdm
hai byte dit lidu, tirc 16 bit. Bit thir nhit 14 “forbidden_zero_bit” ludn dwgc thiét dit bang 0
tai diém bit dAu ctia don vi NAL. S4u bit tiép theo 13 “nal unit_type” xac dinh phan dit liéu
chuyén cta chdi byte thé (“RBSP”) dugc chira trong don vi NAL nhu dugc thé hién trong
bang (4). 6 bit tiép theo 1 “nuh_layer id” xac dinh sy phan cach cta 16p d6. Trong mdt sd
truong hop, sau bit ndy c6 thé dugce xéc dinh @& thay thé 13 “nuh_reserved zero_6bits”.
nuh_reserved_zero_6bits d6 c6 thé bing 0 theo tiéu chuén thong sb k¥ thuat co sd. Trong
cac phén m¢ rong mi hoéa video md rdng dugc va/hodc céac phén m& rong ci phap thi
nuh_layer id c6 thé x4c dinh ring don vi NAL cu thé nay thudc vé 16p dugc xac dinh boi
gid tri cia 6 bit ndy. Phin tir cG phdp tiép theo 13 “nuh temporal id plusl”.
nuh_temporal_id plusl - 1 d6 cé thé x4c dinh nhan dién tam thdi cho don vi NAL d6. Nhan
dién tam thoi khac nhau Temporalld cé th duoc x4c dinh 13 Temporalld =
nuh_temporal_id plus] - 1. Nhn dién tam thoi Temporalld dwoc st dung dé x4c dinh 16p
phu tam thoi. Bién HighestTid xac dinh 16p phu tam thoi cao nhit dugc giai ma.

Béang 5
nal unit header() { Tén
forbiden zero bit f(1)
nal unit type u(6)
nuh layer id u(6)
nuh temporal id plusl u(3)
}
Bang (5)

Bang (6) trinh bay c4u tric ct phép tip tham s6 chudi (SPS) 1am vi du.

pic_width in_luma samples xac dinh ring chidu réng ctia m&i hinh anh giai ma
trong céc bd luma samples. pic_width_in_luma_samples khong bang 0.

pic_height_in_luma_samples xac dinh rédng chiéu cao mdi hinh anh gidi ma trong cac
b6 luma samples. pic_height_in luma_samples khong béng 0.

sps_max_sub layers minusl + 1 x4c dinh luong t6i da cia céc 16p phu tam thoi c6
thé c6 mit trong m&i CVS 1a SPS. Gid trj sps_max_sub_layers_minus] nim trong khoang tir
0 dén 6, bao gdm ca gia tri dAu cudi.

Co sps_sub_layer ordering_info_present flag bing 1 x4c dinh ring cac phan tir ci
phép sps_max_dec_pic_buffering minusl[i], sps_max num_reorder pics[i] va

sps_max_latency increase_plusl[i] co mat déi véi cac 16p phu
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sps_max_sub_layers minusl + 1. sps_sub layer ordering info_present flag bing 0 xac
dinh 7 ring cac gia tri cla
sps_max_dec_pic_buffering_minusi[sps_max_sub_layers_minus1],

sps_max_num_reorder pics[sps_max_sub layers minusl] va
sps_max_latency increase plusl[sps_max sub_layers_minus1] ap dung cho tét ca cac 16p

phu.

sps_max_dec_pic_buffering minus1[i] + 1 x4c dinh kich thudc cin thiét t6i da cia
bd dém hinh anh gidi ma dbi voi CVS trong cac bd ciia cac bd dém luu trit hinh anh khi
HighestTid bang i. Gi4 tri sps_max_dec_;pic_buffering_minus1[i] nim trong khoang tir 0
dén MaxDpbSize - 1, bao gdm ca gié tri diu cudi trong d6 MaxDpbSize xac dinh kich thudc
t8i da ctia bd dém hinh anh giai ma trong cac bd ctia cic bd dém luu trit hinh anh. Khi i 16n
hon 0, thi sps max dec pic buffering minusl[i] s& 16n hon hodc bing
sps_max_dec_pic_buffering minusl[i - 1]. Khi sps_max dec_pic_buffering minusl[i]
khong c6 mit v6i i ndm trong khoang tir 0 &n sps_max_sub_layers_minus] - 1, bao gdm ca
gid tri diu cudi, do sps_sub_layer ordering_info present flag bing 0, thi suy ra

sps max_dec_pic_buffering minusl[sps_max_sub_layers_minus1].

sps_max_num_reorder pics[i] chi béo lugng t&i da cho phép ctia céc hinh dnh ma
ching dtng trudc anh bat ky trong CV'S theo thir tr gidi ma va tiép theo hinh anh d6 theo
tht tu két xult khi HighestTid bing i. Gi4 tri sps_max_num_reorder pics]i] nim trong
khoang tir 0 dén sps_max_dec_pic_buffering_minus1[i], bao gbm ca gia tri ddu cudi. Khi i
lon hon 0, thi sps max num reorder pics[i] s& 1én hon hosic bang
sps_max_num_reorder pics[i - 1]. Khi sps_max_num reorder_ pics[i] khong cé mat véi i
ndm trong khoang tir 0 dén sps_max_sub_layers minus] - 1, bao gbm ca gia tri du cubi, do
sps_sub_layer ordering_info_present flag bing 0, thi suy ra
sps_max_num_reorder pics[sps_max_sub_layers_minusl].

sps_max_latency increase plus1[i] khong bing 0 dugc sit dung dé tinh toan gia tri
SpsMaxLatencyPictures[i], xac dinh luong t6i da cta cac hinh anh ma ching dimg truéc
anh bt ky trong CVS theo thir tir két xuét va tiép theo hinh anh d6 theo thit tu gidi ma khi
HighestTid bang i.

Khi sps _max latency increase plusl[i] khong bing 0, thi gid tri
SpsMaxLatencyPictures[i] dugc xac dinh nhu sau:
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SpsMaxLatencyPictures][i] = sps_max_num_reorder_ pics[i] +

sps_max_latency increase plusl[i] - 1

Khi sps_max_latency increase plus1[i] bang 0, thi khong c6 gi6i han tuong g nao

duoc thé hién.

Gi4 tri sps_max_latency increase plusl1[i] nim trong khoang tir 0 dén 2*2 - 2, bao
gbm ca gid tri diu cudi. Khi sps_max latency increase plusl[i] khong c6 mit v&i i ndm
trong khoang tir 0 dén sps_max_sub_layers minusl - 1, bao gdm ca gia tri dau cudi, do
sps_sub_layer ordering info present flag bing 0, thi suy ra

sps_max_latency increase plusl[sps max sub_layers minusl].

Bang 6

[ seq_perameter_set_rbsp0 {

spe_max_gub_layers minusl

for(i=( sps_aub_]ayer_ordermg_mﬁ_pmsmt_ﬂag 10
apa_max_sub_layers_minusl);
i <= sps_max_sub layers minusl; i++) {
gpa_mnx_m:: lm&rm min‘:mi[l}

808 M, I_gbengx_]meane_plusl[ﬂ

..i!-

Bang (6) -

Khi anh hién thoi 14 hinh a&nh IRAP, quy dinh sau ddy dugc &p dung:

- Néu hinh anh hién thoi 13 hinh anh IDR, hinh anh BLA, hinh anh thtr nhét trong
dong bit theo thir tir giai mé, hodc hinh anh thir nhat tiép theo dudi don vi NAL ctia diy theo
thi tw giai ma, thi bién NoRaslOutputFlag dugc thiét dit bang 1.

- Theo céch khac, néu mot s phuong tién bén ngoai 1 ¢6 thé st dung dugc dé thiét
dit bién HandleCraAsBlaFlag & gia tri d6i v6i anh hién thoi, thi bién HandleCraAsBlaFlag
duoc thiét dat béng gia tri dugc tao ra boi cdc phuong tién bén ngoai do va bién
NoRaslOutputFlag duoc thiét dit bang HandleCraAsBlaFlag.

- Theo cach khac, bién HandleCraAsBlaFlag duoc thiét dat béng 0 va bién
NoRaleutputFlag dugc thiét dat bang 0.

Néu hinh anh hién thoi 14 hinh anh IRAP ¢6 NoRaleutputFlag bang 1 khong phai 1a
anh 0, thi cac budc theo thir ty dudi day duge ap dung:
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1. Bién NoOutputOfPriorPicsFlag duoc suy ra cho b giai mé trong thir nghiém nhu sau:

- Né&u hinh anh hién thoi 1a anh CRA, thi NoOutputOfPriorPicsFlag dugc thiét dat
bing 1 (khéng quan tAm dén gid tri no_output_of prior pics_flag).

- Theo  cach  khac, néu g4 tri pic_width in luma samples,
pic_height in luma samples, hodc sps max dec pic_buffering minusl[HighestTid] dugc
suy ra tr SPS hoat dong lin luot khic v6i gid tri pic_width in luma samples,
pic_height in luma samples, hodc sps_max dec pic_buffering minus1[HighestTid], nhin
duoc tir SPS hoat dong dbi voi anh dimg trudc, thi NoOutputOfPriorPicsFlag c¢6 thé (nhung
khong bét budc) dugc thiét dit bang 1 bing b giai ma trong thir nghiém, khong quan tim

dén gi4 tri no_output_of prior pics_flag.

- Theo cach khic, thi NoOutputOfPriorPicsFlag duoc thiét dat bang
no_output_of prior pics_flag.

2. Gia tri NoOutputOfPriorPicsFlag dugc suy ra cho bd gidi mé trong thir nghiém dugc ap
dung cho HRD nhu sau:

- Néu NoOutputOfPriorPicsFlag bang 1, thi tit ca cac bd dém luu trit hinh anh trong
DPB duoc 1am rdng ma khéng can két xuét cac hinh anh ching chira va mirc ddy DPB dugc
thiét dit bing 0.

- Theo céach khac, (NoOutputOfPriorPicsFlag bang 0), thi tit ca cac bo dém luu trix
hinh anh c6 chtra anh dugc danh dau 13 “khong can két xudt” va “khdng st dung dé tham
chiéu” duoc 1am rbng (khong két xudt) va tit ca cac bd dém luu trit hinh anh khéng tréng

trong DPB dugc 1am rdng bai yéu ciu lap di lip lai quy trinh “dém” 1204 va mirc diy DPB
duoc thiét dat bang 0.

- Theo cich khic, (hinh &nh hién thdi khéng phai 13 hinh anh IRAP véi
NoRaslOutputFlag bang 1), tit ca cac bd dém luu trit hinh anh c6 chira anh dugce danh déu
13 “khong can két xudt” va “khéng str dung ¢ tham chiéu” dugc 1am rdng (khong két xuat).
Déi véi mdi bd dém lwu trix hinh anh duge 1am rdng, mic ddy DPB dugc giam bot mét. Khi
mot hodc nhiu diéu kién sau ddy 13 ding, quy trinh “dém” 1204 dugc hiy bé mét cach lip
di 3p lai trong khi tiép tuc giam b6t mirc ddy DPB di mot d6i véi mdi bs dém luu trit hinh
anh bd sung duge lam rdng, cho t6i khi khong c6 diéu kién nio sau déy 1a ding:

1. S6 1&qng hinh anh c6 gié tri nuh_layer id cu thé trong DPB duoc dénh déu 13 “cin két

xuét” 16n hon sps_max_num_reorder pics[HighestTid] tir tdp tham s chudi hoat dong (khi
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gi4 tri nuh_layer id cu thé nay bang 0) hodc tir tip tham s6 chudi cta 16p hoat dong dugce
thiét dat cho gié tri nuh_layer id cu thé do.

2. Néu sps_max_latency _increase_plus1[HighestTid] tir tdp tham s& chudi hoat dong (khi
gi4 tri nuh_layer id cu thé nay bing 0) hozc tir tip tham sb chudi ctia 16p hoat dong dugc
thiét dit cho gia tri nuh_layer id cu thé d6 khong bing 0 va c6 it nhit mot anh c6 gié tri
nuh_layer id cu thé trong DPB dugc danh d4u 14 “cin két xudt”, ma ddi véi nd, thi bién lién
quan PicLatencyCount 16n hon hogc bang SpsMaxLatencyPictures[HighestTid] d6i véi gia
tri nuh_layer id cu thé dé. ‘ '

3. S& luong hinh anh cé gid tri nuh layer id cu thé trong DPB 16n hon hoic bing
sps_max_dec_pic_buffering[HighestTid] + 1 tir tdp tham s6 chudi hoat dong (khi gia tri
nuh_layer id cu thé nay bing 0) hosc tir tap tham s6 chudi ctia 16p hoat dong duogc thiét dat
cho gié tri nuh_layer id cu thé do.

Quy trinh giai ma hinh anh trong khéi 1206 (giai ma va danh dAu hinh anh) xay ra
mot cach tirc thi khi don vi giai m3 sau cung cua don vi truy cdp c6 chira hinh anh hi¢n thoi
dugc g& bo khdi CPB.

D4i v6i mdi hinh anh c6 gia tri nuh_layer id bang gia tri nuh_layer id ctia hinh anh
hién thoi trong DPB duge déanh diu 14 “cin két xudt”, thi bién lién quan PicLatencyCount
duoc thiét dat b%mg PicLatencyCount + 1.

Hinh anh hién thoi dugce coi 1a dd dugce giai m& sau khi don vi gidi mé sau cung cua
hinh 4nh giai m4. Hinh anh giai m& hién thoi dugc lvu trit trong bd dém luu trit hinh anh
trbng trong DPB va quy dinh sau day dugc 4p dung:

- Néu hinh &nh giai ma hién thoi ¢6 PicOutputFlag bang 1, thi n dugc danh diu la
“cAn két xuat” va bién lién quan PicLatencyCount clia n6 dugc thiét dit bang 0.

- Theo céach khéc, (hinh anh gidi ma hién thoi ¢6 PicOutputFlag béng 0), thi n6 dugc
danh déu 1a “khéng can két xuat”,

Hinh anh gi&i mé hién thoi dugc dénh déu 12 “sir dung dé tham chiéu ngén han”,

Khi mét hodic nhidu didu kién sau day 1a ding, thi quy trinh “dém” bd sung 1208
duge hiy bo Lip di lap lai cho t6i khi khong c6 diéu kién nio sau ddy 1a ding:

- S6 lugng hinh 4nh véi gia tri nuh_layer id bang gi4 tri nuh_layer_id cta hinh anh

hién thoi trong DPB ma ching dwgc dinh diu 13 “can két xudt” 16n hon
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sps_max_num_reorder pics[HighestTid] tir tdp tham s6 chubi hoat dong (khi gia tri
nuh_layer id cta hinh anh hién thoi béng 0) hodc tir tp tham s chudi cua 16p hoat dong
duoc thiét 1ap cho gia tri nuh_layer id ctia hinh 4nh hién thoi.

- sps_max_latency increase_plus1[HighestTid] tir tap tham sé chudi hoat dong (khi
gia tri nuh_layer id cta hinh anh hién thoi béng 0) hodc tir tAp tham sb chudi cua 16p hoat
dong duoc thiét dat cho gid tri nuh_layer id ctia hinh anh hién thoi khong bang 0 va ¢ it
nh4t mot anh c6 gia tri nuh_layer id cu thé trong DPB duoc d4nh d4u 13 “can két xudt”, ma
d6i voéi né, thi bidn lién quan PicLatencyCount 16n hon hoic bing

SpsMaxLatencyPictures[HighestTid] d6i v6i gi4 tri nuh layer id cu thé d6.

Quy trinh “dém” 1204 va quy trinh dém bd sung 1208 13 gidng nhau vé cac budc va
gém cac budc theo thu ty sau day: Céc hinh anh ma dé két xult trude tién duge chon 1a
nhitng 4nh ¢ gi4 tri nho nhéit cta sé dém thi tu hinh anh (PicOrderCntVal) ctia tit ca cac
hinh anh trong DPB dugc déanh du 13 “cin két xuit”. S6 dém thi ty hinh anh 1 bién lién
quan dén véi mdi hinh anh, xac dinh mét cach duy nhét hinh anh lién quan trong sb tat ca
céc hinh anh trong CV'S v4, khi hinh 4nh lién quan d6 duogc két xuét tir bd dém hinh anh giai
m4, thi né chi béo vi tri ciia hinh an lién quan theo thir tu két xuét lién quan dén cac vi tri
th tu két xuét cia cac hinh anh khéc trong cung CVS ma ching s€ dugc két xuét tir bd dém
hinh anh giai ma.

- Céc hinh anh ndy dwoc cit xén, st dung cira sb cit xén phi hop dugc xac dinh
trong tap tham s chudi hoat dong dbi voi hinh anh c6 nuh_layer id bing 0 ho3c trong tip
tham s§ chudi ctia 16p hoat dong dugc thiét dat cho gid tri nuh layer id bing gia tri
nuh_layer_id ctia hinh &nh, cac hinh 4nh dugc cit xén d6 dugc két xudt theo thit tu ting din
cta nuh_layer id va c4c hinh 4nh nay dwoc dénh ddu 13 “khéng can két xuét”.

- Mdi bé d@m luu trit hinh anh c6 chira anh dugc danh diu 1a “khong st dung dé
tham chiéu” va theo d6 bao gdm mdt trong c4c hinh anh di dugc cét xén va dau ra dugc lam

rong.

Nhu dugc thé hién trén Fig.13A, do ct phép tiéu & ciia don vi NAL di mo ta trén
day c6 thé bao gdm hai byte dit liéu, tic 13, 16 bit. Bit thir nhét 14 “forbidden_zero_bit” luén
dugce thiét dat bang 0 tai diém bit ddu ctia don vi NAL. Sau bit tiép theo 13 “nal_unit_type”
x4c dinh phan dit liéu chuyén cta chdi byte thé (“RBSP”) chira trong don vi NAL. 6 bit tiép
theo 1a “nuh_reserved_zero_6bits”. nuh_reserved_zero_6bits nay ¢ thé bang 0 theo tiéu

chudn thong sb k¥ thuit co sd. Céc gid tri khic cua nuh_reserved_zero_6bits ¢6 thé duoc
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xac dinh néu can. Cac bd gidi ma c6 thé bd qua (nghia 13, g& bod hinh anh khoi dong bit va
vit bo) tht ca cac don vi NAL c6 céc gia tri nuh_reserved zero 6bits khong bing 0 khi khi
thao téc ludng duwa trén tiéu chuan théng s6 k§ thuat co sé. Trong nuh_reserved zero 6bits
md& rdng duge hodc céc phén mé réng khéc c6 thé xac dinh céc gia tri khac, dé truyén tin
hi€éu méa hda video m¢& rong dugc va/hodc cac phén m& rong cu phap. Trong mét sb trudng
hop phén tir cti phap nuh_reserved zero 6bits c6 thé dwoc goi 14 reserved zero 6bits.
Trong mdt s& truong hop phdn tir ci phép nuh reserved zero 6bits thd dwoc goi 1a
layer id_plusl hogc layer_id, nhu dugc thé hién trén Fig.13B va Fig.13C. Trong trudng hop
ndy, thanh phan layer id s& 14 layer id plusl - 1. Trong trudng hop nay, né c6 thé duoc sir
dung dé truyén tin hiéu théng tin lién quan dén video ma héa mé rong dugc. Phén tu cu
phap tiép theo 1a “nuh_temporal id plus1”. nuh temporal id plusl - 1 ¢4 thé x4c dinh
nhén dién tam thdi cho don vi NAL d6. Nhan dién tam thoi khac nhau Temporalld c6 thé
dugc xéc dinh 1a Temporalld = nuh_temporal id plusl - 1.

Nhu dugc thé hién trén Fig.14, cdu tric ca phép éﬁa don vi NAL chung dudc minh
hoa. Ct phép hai byte ctia tiéu dé cia don vi NAL trén Fig.13 dugc bao gdm c6 tham khao
dén NAL _unit_header() trén Fig.14. Phan du cua ct phap don vi NAL chii yéu lién quan
dén RBSP.

Mbt k¥ thuat hién c6 dé sir dung “nuh_reserved zero_6bits” 13 truyén thong tin tin
hiéu ma héa video mé rong dugc bang céch phan chia 6 bit cia nuh_reserved zero 6bits
thanh céc trudng bit riéng biét, goi la, mdt hodc nhidu trong s6 ID phu thudc, ID chét luong,
ID canh va c& d sdu, mdi loai chi sy nhan dién 16p khac nhau ctia video d& m3 héa mé rong
duoc. Do d6 6 bit d6 chi bao don vi NAL cu thé nay thudc 16p nao cua k¥ thudt ma héa mé
rong dugc. Sau d6 phan dit liéu chuyén, ching han nhu ca phap mé rdng cua tap hop tham
s6 video (“VPS”) (“scalability_type”) nhur dugc thé hién trén Fig.15, thong tin vé 16p duge
xac dinh. Ct phap md rong VPS trén Fig.15 bao gdm 4 bit cho loai m& rong duge (phan tir
ch phap scalability type) xac dinh céc loai mé rong dugc dang dugc st dung trong chudi
video mi hoéa va kich thudc duge truyén tin hidu thong qua layer id plusl (hodc layer id)
trong tiéu dé ctia don vi NAL. Khi loai c6 thé mé rong bang 0, chudi video ma héa phi hop
v6i chudn co s6, do vay layer id cua tAt ca cic don vi NAL bing 0 va khong ¢ don vi
NAL nao thudc 16p hodc canh nang cao hodc. Cac gia tri cao hon cta loai m& rdng s& duoc

bién dich nhu duoc thé hién trén Fig.16.

-69-



26721

layer_id dim_len[i] x4c dinh d dai, theo bit, ctia ID kich thudc cé thé mé rong thir i.
Téng cia cac gia tri layer_id_dim_len[i] cho moi gié tri i nam trong khoang tir 0 dén 7 s&
nhé hon hodc bing 6. vps_extension byte alignment reserved zero bit 1a 0.
vps_layer_id[i] x4c dinh gia tri cua layer id cta 16p thr i ma théng tin phu thudc cua 16p
tiép theo thich hop v&i n6. num_direct ref layers[i] xac dinh sb lugng 16p ma 16p thir i phu
thudc truc tiép vao ching. ref layer id[i][j] x4c dinh 16p thir j ma 16p thi i phu thudc truc
tiép vao né.

Theo cach nay, k¥ thuat hién cé truyén tin hiéu dén céc bd nhan dién mé rong dugc
trong don vi NAL va trong tap tham s6 video dé phan b cac bit trong s cac loai ¢ kha
ning mé rong li€t ké trén Fig.16. Sau d6, d6i véi mbi loai c6 kha ning mé rong, Fig.16 x4c
dinh bao nhiéu kich thuéc duge hd trg. Vi du, loai ¢ kha ning mé rong 1 c6 2 kich thudc
(d6 1 khong gian va chit lugng). Dbi v6i mbi kich thude, layer id dim_len[i] x4c dinh sé
lugng bit dugc cdp phat cho mdi trong hai kich thude nay, trong d6 tdng + tat ca cac gia tri
cla layer_id_dim_lén[i] nho hon hoac .béng 6, 1a s§ Iluong bit trong
nuh_reserved_zero_6bits clia tiéu d& ciia don vi NAL. Do vay, d& két hop k¥ thuat nay nhan
dién cac loai m& rong ndo dang duoc str dung va 6 bit ctia tiéu d& ctia don vi NAL duoc cép

phat nhu _thé nao trong s6 kha ning mé rong.

Mic du két hop c¢b dinh nhu vay cua cac kich thudce c6 kha ning mé réng khac nhau,
nhu duge thé hién trén Fig.16, 1a phi hop cho nhiéu img dung con ¢6 céc két hop duoc
mong muén ma ching chua duoc bao gdm. Trén Fig.17, ¢t phdp mé rong tap tham sd video
duoc bién @i x4c dinh loai ¢6 kha ning mé rong cho mdi bit trong phan tr ca phap
nuh_reserved_zero_6bits, vps_extension byte_ alignment reserved zero bit dugc thiét dit
bang 0. Max_num_layers_minus]_bits chi bao téng s& lugng bit duge str dung cho phén tir
cl phap trong hai byte diu tién ciia tiéu dé cta don vi NAL trén Fig.13 dugc goi la
layer id _plﬁsl hodc nuh_reserved_zero_6bits. scalability map[i] xac dinh loai ¢4 kha ning
mé rong cho mdi bit trong phin tir ci phap layer id plusl. Trong mét s§ truong hop, phin
tir ¢t phap layer id plusl c6 thé con dwoc goi 1a phan tir cti phép nuh_reserved zero 6bits
hoic rserved zero_6bits, Anh xa kha héng mé réng dbi voi tht éé cac bit ciia phéan tir ¢t
phép layer_id _plusl cung xéc dinh kha ning mé rong dang duoc st dl_ing trong chudi video
m3 héa. Gi4 tri thuc ctia nhan dién d6i voi mbi loai kha ning mé rong dugce truyén tin hidu
thong qua céc bit twong Ung nay trong truong layer id plusl (nuh_reserved zero 6bits)

trong tiéu dé ciia don vi NAL. Khi scalability map][i] bang 0 cho moi gia tri i, thi chudi
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video ma héa phi hop véi chuén co s6, do vdy gia tri layer id plusl ciia cac don vi NAL
béng 0 va khéng c6 don vi NAL nio thude 16p hodc canh nang cao. vps_layer id[i] xac dinh
gia tri layer id cua 16p thir i ma théng tin phu thudc ctia 16p tiép theo thich hop véi né.
num_direct_ref layers[i] x4c dinh s§ lwong 16p ma 16p thir i phu thudc truc tiép vao ching.

ref layer id[i][j] x4c dinh 16p thir j ma 16p thir i phu thude truc tiép vao né.

Céc gia tri cao hon cua scalability map[i] dugc bién dich nhu duoc thé hién trén
Fig.18. Anh xa kha ning mé rong [i] bao gdm kich thudc c6 kha ning mé rong (0) khéng c6
gi; (1) khong gian; (2) chit lwong; (3) d6 sdu; (4) da canh; (5) khéng xac dinh; (6) du
phong; va (7) du phong.

Do d6 mdi bit trong tiéu dé cta don vi NAL dugc dién giai dua trén 3 bit trong tip
tham s video vé kich thudc kha nang mé rong 13 gi (vi du, khong ¢6 gi, khong gian, chit
luong, d sdu, da canh, khong xéc dinh, du phong). Vi duy, dé truyén tin hi€u rz“mg tAt ca cac
bit trong layer id plusl tuong Ung véi khd ning md rong khong gian, cac gid tri
scalability map trong VPS c6 thé d4 giai ma 13 001 001 001 001 001 001 cho 6 bit cia tiéu
@& ctia don vi NAL. Ngoai ra vi dy, d truyén tin hiéu ring 3 bit trong layer id plus1 twong
ung v6i kha ning mo rng khong gian va 3 bit twong img v&i kha ning mé rong chit lugng,
céc gid tri scalability map trong VPS c6 thé da giai ma 1a 001 001 001 010 010 010 cho 6

bit ctia tiéu d& coa don vi NAL.

Trén Fig.19, phuong 4n khac bao gdm tip tham sb video truyén tin hidu lugng kich
thuéc c6 khd ning mé rong trong 6 bit cta tiéu dé coa don vi NAL sit dung
num_scalability dimensions_minusl. num_scalability dimensions_minusl cdng 1 chi bdo
luong kich thuée c6 kha ning mé rong dwoc truyén tin hiéu thong qua cac phin tir cti phap
layer id plusl; nuh reserved zero 6bits; va/hodc reserved zero 6bits. scalability mapli]
c6 cung ngit nghia nhu dugc md ti trén ddy tham chiéu dén Fig17.
num_bits_for scalability mapl[i] xac dinh d6 dai theo bit dbi véi kich thu6c c6 kha ning mé
rong tha i Téng cla tit ca num_bits_for_scalabilify_map[i] d6i véi  i=0,
num_scalability dimensions_minusl bing sau (hoic theo cach khéc, bang lugng bit dugc
st dung d8i v6i céc phin tir cG phap layer id plusl; vps_reserved_zero_6bits;

max_num_layers minusl; reserved_zero_ 6bits; nuh reserved_zero_6bits).

Nhu duge thé hién trén Fig.17 va Fig.19, cac thay dbi co thé duge su dung, néu
mudn. Vi du theo mdt phuong 4n, scalability map[i] c6 thé dugc truyén tin hidu vdi u(4)

(hodc u(n) v6i n>3 hoic n<3). Trong truong hop ndy cac gid tri cao hon cua
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scalability _mapl[i] c6 thé dugc xac dinh 13 du phong cho cac dong bit phil hop véi bién dang
cu thé cta k¥ thuat video. Vi du, vi du cac gia tri 4nh xa kha ning mo réng 6..15 ¢ thé
dugce xac dinh 1a “‘du phong” khi truyén tin hiéu scalability map[i] v6i u(4). Vi du Theo
cach khéc, scalability mapl[i] c6 thé dugc truyén tin hidu véi ue(v) hodc so dd ma hoa khac
nao d6. Vi du Theo cach khéc, rang budc co thé dugc xac dinh sao cho céc gia tri
scalability map[i] dugc trang bi theo thir ty don di€u khong gidm (hodc khong ting). Viée
nay tao ra mét sb truong kich thude c¢6 kha ning mé roéng trong truong layer id plusl trong
tiéu @& ctia don vi NAL c6 lién quan.

Mot k¥ thuat hién c6 khac dbi véi truyén tin hiéu mé héa video mé rong dugc st
dung phin tir ca phap “layer id plus1” hodc “nuh reserved zero 6bits” &nh xa
layer id plusl trong tiéu dé cta don vi NAL dén nhan dién 16p bang cach truyén tin higu
bang do tim chung trong tap tham s6 video. Nhu dugce thé hién trén Fig.20, k¥ thuat hién co
nay bao gém tdp hop tham s6 video dé xac dinh sb luong loai kich thudce va cac nhan dién
kich thuéc dbi voi 16p thd i cia bang do tim d6. Cu thé
vps_extension_byte alignment_reserved zero_bit 1a 0. num_dimensions_minus1[i] + 1 xdc
dinh sb luong loai kich thudc (dimension type[i][j]) va c‘éc nhin dién kich thudc
(dimension_id[i][]']) d6i vé6i 16p thir i. dimension_typel[i][j] x4c dinh lde_li kich thudc c6 kha
ndng mé rdng thlt j ctia 16p thir i, c6 layer_id hodc layer_id plusl bang i, nhu duge xac dinh
trén Fig.31. Nhu duoc thé hién trén Fig.21, cac kich thudc ndy dugc xac dinh bao gdm (0)
idx tht ty hinh; (1) c& d6 sau; (2) ID phu thude; (3) ID chit luong; (4)-(15) du phong.
dimension_id[i][j] x4c dinh nhan dién loai kich thudc cé kha ning mé rdng thir j cta 16p thu
i, khi khong c6 mat thi suy ra 0. num_direct_ref layers[i] xac dinh s6 luong 16p ma 16p thir i
phu thudc truc tiép vao chung. ref layer id[i][j] x4c dinh 16p thir j ma 16p thir i phu thudc
truc tiép vao né. Tiéc 1a phuong an du kién duoc thé hién trén Fig.20 tao ra bang tim kiém

16n khdng nhin thdy duoc.

Nhu duoc thé hién trén Fig.22, mét md rong tap tham s video dugc bién dbi bao
gém mit na c6 kha ning mé rong duoc str dung két hi_)*p véi kich thude c¢6 kha ning mé
rdng. scalability mask truyén tin hiéu so dd gdm 0 va 1 bit véi mdi bit twong tmg véi mot
kich thude c¢6 kha ndng md& rdng nhu duge chi bdo bdi ci phép anh xa kha ning md rong
trén Fig.23. Gid tri 1 d6i véi kich thuéc c6 kha ning mé rong cu thé chi béo ring kich thuéc
c6 kha ning m¢ rdng nay cd mét trong 16p nay (16p thir I). Gid tri 0 d6i véi kich thudce co

kha nang m& rdng cu thé chi bao rang kich thudc cé kha ning mé rong nay khéng c6 mat
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trong 16p nay (16p thir I). Vi du, tap hop céc bit 00100000 lién quan dén kha ning mé rong
chét luong. Gié tri nhan dién thuc t& cta kich thudc c6 kha ning md rong cu thé c6 mit
dugc chi béo boi gid tri scalability id[j] dugc truyén tin hidu. Céac giad tri
num_scalability_types[i] bing tdng s6 luong bit trong scalability mask c6 gia tri bing 1. Do

vay
Biéu thuc 9

num_scalability,_types[i]=" scalability_maskFJ(k)
5

scalability_id[i] chi bao gié tri nhan di¢n cta kich thudc c6 kha ndng md rong thir j
d‘éi vai loai cua céc gid tri ctia kha ndng mé rong ma ching dugc truy’én'tin hi¢u nho gia tri
scalability mask.

Nhu duge thé hién trén Fig.24, mot cai bién cta Fig.22, bao gc‘A)m mat na c6 kha nang
md& rong dugce truyén tin hiéu ngoai vong 13p. Viéc ndy tao ra mot mit na chung cho mdi lan
nhan dién 16p. Nhu duoc thé hién trén Fig.25, trong cai bién nay tip tham s video tuong
ung lam vi du ¢6 thé bao gém sy nhan dién md rdng duge voi mat na cd kha niing md rong
hién khong dugc bao gdm. Trong truong hop niy, phan tir ¢ phép scalable_id[j] c6 cling
biéu hién 13 phan tir ¢t phap scalability_id[j] trén Fig.22.

Nhu duoc thé hién trén Fig.26, mot cai bién cua Fig.22 bao gém mat na cé kha néng
m¢& rong (scalability mask) dugc truyén tin hi€u ngoai vong ldp ldp. Viéc nay tao ra mot
mit na chung cho mdi 14n nhén dién 16p. scalability mask truyén tin hiéu so d6 gém 0 va 1
bit véi mdi bit trong ng véi mot kich thuéce ¢ kha ning mé rong nhu dugc chi ra bai ci
phap 4nh xa kha ning mé rong trén Fig.27. Gia tri 1 d6i véi kich thude ¢6 kha ning mé
rong cu thé chi béo ring kich thudc c6 kha ning mé rong nay cd mit trong 16p nay (16p thir
I). Gié tri 0 dbi véi kich thudc c6 kha ning md rong cu thé chi béo ring kich thudc c6 kha
nang m¢& rong nay khdng c6 mat trong 16p nay (16p tht I). Vi dy, tdp hop cac bit 00100000
li€n quan dén kha nang md rong chét luvong. Gia tri nhan dién thuc té cua kich thudce c6 kha
ning md rdng cu thé c6 mit duoc chi bao bing gi4 tri scalability_id[j] dwoc truyén tin higu.
Céc gi4 tri cta num_scalability types[i] bing téng s6 lugng bit trong scalability mask c6
gi4 tri bang 1. Do vay
Biéu thirc 10

15

NumSealabilityTypes[i]= scalability_mask(k)
=0
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Trong trudng hop nay bién scalability_id[j] con duoc goi 13 bién dimension_id[i][j].
dimension_id[i][j] x&c dinh nhén dién cua khad ning md& rdng cua kich thudc c6 kha nang

m¢ rong thir j cia 16p thr i. Sau do bién ScalabilityId[i][j] duoc suy ra nhu sau.

Bang 7

far(i=1; i <= vps_max_layers_minus1; i++ } {
for(k=0, j=0; k<=15; k++) {
if{scalability_mask(k}==1)
Scalabilityld [il[kj=dimension_id[i][j++]
i
Scalabliityld [I]k]=0;
}

}

Trong d6 ScalabilityId [i][k] truyén tin hiéu ID kich thudc cho loai cé kha ning md

rdng tuong Ung sau day.

Bang 8
|k | Scalabilityld L[kl |
[ DependenayTd[il[k] |
1 | QualityIdlillkl
2 de&hﬁ']ﬁa%[ﬂm ,
3 | Viewldhi
4-16 | Duytrit

Trong d6 Dependencyld[i][1] 12 ID phu thudc d6i véi kich thudc kha ning md rong
khong gian cho 16p thi i, QualityId[i][2] 12 ID chét lugng dbi véi kich thudc kha ning mé
rong chit lugng dbi véi 16p thir 1, depthFlag[i][3] 1a c& d6 sau/ ID d6 sau dbi véi kich thudce
kha ning mé rong d6 sdu cho 16p tht i va Viewld[i][4] 1a ID canh d6i véi kich thude kha

nang md rong da canh cho 16p thir i.

Cfing nhu dugc thé hién trén Fig.26, avc_base_codec_flag bang 1 xac dinh ring 16p
co s& thir nhét phit hop véi Rec. ITU-T H.264 | ISO/IEC 14496-10 va ave_base_codec_flag
bang 1 xac dinh téi HEVC. Vps nuh layer id presnet flag chi béo néu bién
layer id in_nuh[i] truyén tin hiéu gia tri layer id trong tiéu d8 ctia don vi NAL duoc truyén
tin hiéu.

Theo cach khic, modt hosic nhidu phdn tir cG phap scalability mask[i],
scalability mask, scalability id[j] c6 thé dugc truyén tin hiéu st dung s6 lugng bit khéc véi
u(8). Vi du chiing c6 thé duoc truyén tin hidu véi u(16) (hoic u(n) véi n>8 hoic n<8). Theo

céch khac, mdt hodc nhidu phin tir cti phép c6 thé dugc truyén tin hidu véi ue(v). Theo cach
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khac, scalability mask c6 thé duoc truyén tin hidu trong tidu dé ctia don vi NAL trong cac
phin tir cu phap layer id plusl; vps_reserved zero 6bits; max num layers minusl;
reserved_zero_6bits; va/hodc nuh_reserved zero 6bits, theo mét s& phwong 4n, hé théng
nay chi cé thé thuc hién diéu nay cho cac don vi NAL VPS, hodc chi cho cac don vi NAL
khong VPS, hoic cho tit ca cac don vi NAL. Theo phuwong an khac nita, scalability mask
c6 thé dwoc truyén tin hiéu mdi anh bt ky chd nao trong dong bit. Vi du c6 thé duoc truyén
tin hidu & phan diu l4t, tip tham s& hinh anh, tip tham sé video, hoic bit ky tap tham sb
khac hodc bit ky phin danh dinh nao cia dong bit.

Cén luu ¥ ring céac hinh v& Fig.13, Fig.15, Fig.18, Fig.20, Fig.21, Fig.22, Fig.23 va
cac mo ta tuong tng cb lién quan dén 6 bit do phan tir cti phép nuh reserved zero_6bits
hoic layer id plusl trong tidu d& ctia don vi NAL trén Fig.13 ¢6 6 bit. Tuy nhién tét ca cac
md t4 néu trén c6 thé duge bién d6i phii hop néu phén tir ¢t phap d6 sir dung luong bit khac
véi 6 bit. Vi du néu phin tir ¢t phép d6 (nuh_reserved zero 6bits hoic layer id plusl) sir
dung 9 bit, thi sau d6 trén Fig.17, gid tri bit max num layer minusl s& la 9 va

scalability map[i] s& duqc truyén tin hiéu cho m&i 9 bit thay vi 6 bit.

Nhu duoc thé hién trén Fig.24 mot cai bién cta Fig.22 dua ra ct phap dé truyén tin
hiéu thong tin phu thude 16p. Phén tir cti phap mdi layer dependency information_pattern
duoc xac dinh.

layer dependency information pattern truyén tin hiéu so d6 gdm 0 va 1 bit cé d6 dai
14 vps_max_layers minusl. Gi4 tri O cho bit thtt i chi bo ring 16p c6 layer id (i+1) 14 16p
ddc 1ap. Gia tri 1 cho bit thir i chi bao ring 16p c6 layer_id (i+1) 14 16p phu thudc phu thude
vao mot hodc nhiéu 16p khac.

Cac gid tri NumDepLayers bang téng s6 luwong bit  trong
layer dependency information_pattern c6 gia tri bang 1. Do vay
Biéu the 11

wps_mex_lyyer_minusi-]

NumDepLayers = > layer_dependency_information_pattern(k)

k=0
Nhu duoc thé hién trén Fig.29, mot cai bién ctia Fig.26 dwa ra ct phap dé truyén tin
hiéu thong tin phu thudc 16p. Phan tir ctii phap méi layer dependency flag[i] duge x4c dinh.

layer dependency_flag[i] truyén tin hiéu néu mét 16p phu thudc vao cac 16p khac. Gia trj 0
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dbi v6i cd chi béo ring 16p c6 layer id i 14 16p doc 1ap. Gia tri 1 cho bit thi i chi bao ring
16p c6 layer id i 1a 16p phu thudc.

Nhu duoc thé hién trén Fig.30 mot cai bién cia Fig.26 dua ra ci phap dé truyén tin
hi€u thong tin phu thudc 16p. Phén tir ¢t phéap méi layer_dependency mapli] dwoc xé4c dinh.
layer dependency map[i] truyén tin hiéu so d5 gébm 0 va 1 bit c6 do dai 1a
vps_max_layers_minus1. Gi4 tri O cho bit thit k layer dependency map][i] chi bdo ring 16p i
khéng phy thudc vao 16p co layer id (k+1). Gia tri 1 cho bit thit k layer_dependency_map][i]
chi bao ring 16p i phu thudc vao 16p ¢6 layer id (k+1).

Nhu duge thé hién trén Fig.31, mot cai bién cia Fig.26 dua ra ct phap dé truyén tin
hidu thong tin phu thudc 16p. Phén tir cti phap méi layer dependency information_ pattern

duogc xac dinh.

layer dependency_information_pattern truyén tin hiéu so d gdm 0 va 1 bit c6 do dai
1a vps_max_layers minusl. Gi4 tri 0 cho bit thit i chi bdo ring 16p c6 layer id (i+1) 14 16p
doc 1ap. Gia tri 1 cho bit thr i chi bao rang 16p c6 layer id (i+1) 14 16p phu thudc phu thude
vao mdt hodc nhidu 16p khéc. Céc gié tri cia NumDepLayers bing tong sd lugng bit trong
layer dependency information pattern cé gié tri bang 1. Do vay:
Biéu thirc 12
wpd_piaw_Jayer_minwl-T

NumDepLayers = zla}'er_depmdemy_infomﬁon |_pattern(k)
ket

layer dependency mapli] truyén tin hiéu so d6 gdm 0 va 1 bit c6 do dai 1a
vps_max_layers minusl. Gia tri 0 cho bit thir k layer dependency_map][i] chi bao rang 16p i
khong phu thudc vao 16p c6 layer id (k+1). Gia tri 1 cho bit thir k layer dependency mapl[i]
chi béo rang 16p i phu thude vao 16p c6 layer id (k+1).

Nhu duge thé hién trén Fig.32, mot cai bién cua Fig.26 dua ra ¢l phap dé truyén tin
hiéu thong tin phu thudc 16p. Fig.28 1a cti phap bién d6i dwa trén ct phép trén Fig.27. Phan
tlr ¢ phdp mdi layer dependency_information pattern dugc xac dinh.

layer dependency_information_pattern truyén tin hiéu so d6 gbém 0 va 1 bit c6 49 dai
1a vps_max_layers minusl. Gia tri 0 cho bit thir i chi bdo rang 16p c6 layer id (i+1) 1a 16p
doc 14p. Gia tri 1 cho bit thir i chi bao rang 16p c6 layer id (i+1) 14 16p phu thude phy thude

vao mot hoac nhi€u 16p khéc.
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Cac gid tri cia NumDepLayers bang téng s6 Iluong bit trong
layer dependency information_pattern c6 gié tri bang 1. Do viy
Biéu thuc 13
i fyer, imas]-1

NumDepLayers = Zl&yer_depeudmcyminfamﬁdn _pattern(k)

w={
Céc phén tir ¢ phap num_direct ref layers[i] va ref layer id[i][j] dugc truyén tin
hiéu chi khi layer dependency information pattern(i) c6 gid tri 1. Trong &6
layer depdndency information pattern(i) 1 bit th i cia phdn tr cu phép
layer dependency pattern.

Nhu dugce thé hién trén Fig.33, mot cai bién cta Fig.26 13 ¢t phap dé truyén tin hidu
thong tin phu thudc 16p. Fig.29 14 ct phéap bién dbi dya trén cl phép trén Fig.31. Phin tir ct

phép méi layer dependency_information pattern dugc xac dinh.

layer dependency information_pattern truyén tin hiéu so d6 gbm 0va 1 bit c6 d¢ dai
1a vps_max_layers_minusl. Gi4 tri O cho bit thit i chi bao ring 16p ¢6 layer_id (i+1) 1a 16p
doc 14p. Gia tri 1 cho bit tht i chi bao rang 16p c6 layer id (i+1) 13 16p phu thudc phu thude
vao mdt hogic nhiéu 16p khéc.

Cac gid tri cia NumDepLayers bing téng s6 lugng bit trong
layer dependency information pattern c6 gi4 tri bang 1. Do vay
Biéu thuc 14

vpa_smex Sayer iinial-]

NumDepLayers = Zia}ref_dependmcy_infonuation _pattern(k)
kmll

layer dependency map[i] truyén tin hiéu so d5 gébm 0 va 1 bit c6 d6 dai la
vps_max_layers_minusl. Gi4 tri 0 cho bit thir k layer dependency map[i] chi bdo rang 16p i
khong phu thude vao 16p c6 layer id (k+1). Gid tri 1 cho bit thtt k layer_dependency mapl[i]
chi bao ring 16p i phu thudc vao 16p c6 layer id (k+1). Cac phin tir cG phap
layer dependency map[i] dugc truyén tin hi¢u chi khi
layer_dependency_information_pattern(i) co gia tri 1. Trong do
layer depdndency information pattern(i) 1a bit th® i cha phin tr ca phép
layer dependency pattern.
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Theo cach khac, phin tir ¢t phap layer dependency information_pattern c6 thé dugc
truyén tin hidu du6i dang tap hop cua cac gid tri c& 1 bit. Trong trudng hop nay tong céc gia

tri 1 bit vps_max_layers_minus] s& duoc truyén tin hidu 1a:

Bang 9
for{ 1= 1;1 <= vps_max_layers_minus1 ; [++)
{ |
layer_dependency_information_pattern_flags{i];
}

Theo céach khac, layer dependency mapl[i] phan tir cG phap c6 thé dugc truyén tin
hidu dudi dang tap hop ctia céc gia tri cd 1 bit. Trong truong hop ndy, téng céc gi tri 1 bit

vps_max_layers_minusl s& dugc truyén tin hiéu la:

Bang 10
for{j = 1; j<= vps_max_layers_minus1 ; j++)
T )
layer_dependency_map_values[illi];
3 i

Theo cach khac, mot hoac nhiéu phén tr cu phép
layer dependency information_ pattern, layer dependency map c6 thé dugc truyén tin hidu
st dung sb lugng bit ¢b dinh da biét thay cho u(v). Vi du chiing c6 thé dugc truyén tin higu
str dung u(64).

Theo céach khic, mdt hodc nhidu trong s6 hoic nhiéu phén tr cu phap
layer dependency_information pattern, layer dependency map c6 thé dugc truyén tin higu

v&i ue(v) hoac modt s0 so do méa hda khac.

Theo cach khac, tén ctia cac phin tir ¢ phép khac nhau va ngit nghia cia ching c6
thé dugc stra dbi béng cach bd sung plus1 hodc plus2 hodc b'fmg cach trir b&t minusl hodc

minus2 so v&i cu phap va ngir nghia da duge mo ta.

Theo phwong 4n khic nita, céc phin tr cu phép khic nhu
layer dependency_information pattern, layer dependency map, layer dependency flag]i]
v.v. ¢6 thé duge truyén tin hidu mdi anh bét ky chd nao trong dong bit. Vi du né c6 thé duge
truyén tin hiéu & phan ddu 14t, pps/ sps/ vps/ aps hoic tap tham s6 bat ky khéac hodc phin
danh dinh khac cua dong bit.
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Nhu 33 m6 ta o phﬁn trén, m3 héa video m¢é rong dugc 1a k§ thuat ma héa dong bit
video ciing chira mét hodc nhiéu dong bit ctia tdp hop phu. Dong bit video tip hop phu cé
th8 duoc suy ra 1a cach dep bo céc bo tir video 16n dé giam bét bang tan can thiét di véi
dong bit tap hop phu. Dong bit tip hop phu c6 thé dai dién cho d6 phén giai khéng gian thip
(man hinh nho), d6 phan giai tam thoi thip (ty 16 khung hinh thip), hoéc tin hiéu video chat
lwong thip. Vi du, dong bit video c6 thé bao gdm 5 dong bit ctia tap hop phu, trong d6 mdi
dong bit cta tip hop phu bd sung thém nodi dung cho dong bit co sé. Hannuksela va céc
ddng tic gia, “Test Model for Scalable Extensions of High Efficiency Video Coding
(HEVC)” JCTVC-L0453, Shanghai, October 2012, dugc két hop ¢ ddy bang céch tham
chiéu toan bd trong ban md ta ndy. Chen va cic dong tac gia, “SHVC Draft Text 17,
JCTVC-L1008, Geneva, March, 2013, toan bd ndi dung cuta tai li¢u dugce két hop trong ban
md ta ndy bang cach vién din. Wang va cac dong tac gia, “AHG9: On VPS and SPS in
HEVC 3DV and scalable extensions”, JCTVC-M0268, Incheon, April 2013 toan b{ ndi

dung cia tai liéu dugc két hop trong ban md ta nay béng cach vién dan.

Nhu d& md ta & phan trén, mi héa video da canh 13 k¥ thuat ma héa dong bit video
cling chita mot hodc nhidu dong bit khac dai dién cho céc hinh thay thé. Vi dy, da canh ¢
thé 13 cap hinh d6i véi video ba chidu. Vi dy, da canh c6 thé dai dién cho da canh clia cliing
mdt canh tir nhidu diém quan sat khac nhau. Pa canh nhin chung c6 chira lwgng 16n cac phu
thudc théng ké lién hinh, do c4c hinh 4nh 14 ctia cing mét canh tir nhidu diém quan sat khac
nhau. Do d6, viéc sy bao két hop tam thdi va lién hinh c6 thé dat duge sy md héa da canh
hiéu qua. Vi duy, khung cé thé dwgc du bao hiu qua khong chi tir cac khung lién quan mot
céch tam thoi, ma con tir cac khung cta cac diém quan sat ngoai. Hannuksela va cac dong
tac gia, “Common specification text for scalable and multi-view extensions”, JCTVC-
L0452, Geneva, January 2013, toan b ndi dung cia tai liéu dugc két hop trong ban mo ta
ndy bang cach vién din. Tech, et. al. “MV-HEVC Draft Text 3 (ISO/IEC 23008-
2:201x/PDAM2)”, JCT3V-C1004 d3, Geneva, January 2013, toan bd ndi dung cuiia tai li¢u
dwoc két hop trong ban md ta nay bang cach vién dan.

Chen va cac déng tac gia, “SHVC Draft Text 17, JCTVC-L1008, Geneva, January
2013; Hannuksela va céc ddng tac gia “Test Model for Scalable Extensions of High
Efficiency Video Coding (HEVC)”, JCTVC-L0453-spec-text, Shanghai, October 2012; va
Hannuksela, “Draft Text for Multiview Extension of High Efficiency Video Coding
(HEVC)”, JCTVC-L0452-spec-text-rl, Shanghai, October 2012; toan bd ndi dung ctia mdi
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tai liéu ndy duoc két hop trong ban md ti nay bang cich vién din. JCTVC-L0452 va
JCTVC-L0453 mdi tai liéu déu c6 bdi canh vé diém hoat dong dau ra. Bi canh nay sau d6
dugc dbi thanh bbi canh céc tap hop 16p két xuét trong JCTVC-L1008. Pdi v6i cac phan tir
cli phap num_output_operation_points, output op point_index[] va output_layer flag[][]
dugc xac dinh déi voi cac diém hoat dong diu ra ddi véi JCTVC-L0453 va LCTVC-L0452
va duwoc bién db6i thanh num output layer sets, output layer set idx[] va
output_layer flag[][] trong JCTVC-L1008. Trong mdi tai liéu d6, thong bao SEI thay dbi
phu thudc 16p dugc x4c dinh. Thong bao SEI nay cho phép truyén tin hi€u cac thay dbi vé
thong tin phu thudc 16p bét diu v6i don vi truy cap hién thoi ¢é chira thong bao SEIL

Chen va cac déng tac gia, “SHVC Draft Text 1”, JCTVC-L1008, Geneva, January
2013; Hannuksela va céc dong tac gia “Test Model for Scalable Extensions of High
Efficiency Video Coding (HEVC)”, JCTVC-L0453-spec-text, Shanghai, October 2012; va
Hannuksela, “Draft Text for Multiview Extension of High Efficiency Video Coding
(HEVC)”, ICTVC-L0452-spec-text-rl, Shanghai, October 2012; toan bd ndi dung ctia mdi
tai liéu dwoc két hop trong ban md ta ndy bang cach vién din, mbi tai lidu déu bd dém hinh
anh giai ma (DPB) cua lénh két xuét hoat dong dua trén viée sir dung cac phin tir cti phép
sps_max_num_reorder_pics[HighestTid], sps_max_latency_increase _plusl[HighestTid] va
spS_max_déc _pic_buffefing[HighestTid] cho két xuét va gd bo cac hinh anh 0 tir DPB.
Thong tin ndy duge truyén tin hiéu trong tip tham sb video cho 16p co s, cung cép tao ra

thong tin d€m cho ndi dung video bao gom céc 16p nang cao, neéu cd.

Nhu duge thé hién trén Fig.34, vi du khéc vé tap hop tham s6 video dugc minh hoa.
Cu thé, tap tham sb video trén Fig.34 bao gém la phﬁn mé rdng cua tdp tham sb video dugc
lién két (VPS_extension). vps extension c6 thé dugc truyén tin hiéu véi

vps_extension_flag, vps_extension2 flag va/hodc vps_extension data flag.

Nhu duge thé hién trén Fig.35, vi du khac vé phin md rong cla tip tham sb video
duge minh hoa. Cu thé, phian mé rong cta tdp tham s video trén Fig.35 bao gdm la
num_output_layer sets, xac dinh nhitng l6p cta tip hop cac 16p cua dong bit ¢6 thé 1a du
ra cho ngudi xem nho bd gidi ma. num_output_layer sets xac dinh s& lugng tap hop 16p, ma
d6i v6i no, cac 16p diu ra dugc xdc dinh c6 output layer set index[i] va
output_layer flag[lsIdx][j]. Khi khong c6 mit, gia tri num_output_layer sets dugc suy ra

béng 0. Tap hop 16p mé ta cac 16p dau ra 1a tap hop 16p dau ra.
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output_layer set_idx[i] x4c dinh chi s IsIdx ctia tip hop 16p, ma d6i véi né,

output layer flag[lsIdx][j] 1a cé mat.

output_layer flag[lsIdx][j] bang 1 x4c dinh rang 16p c6 nuh layer id bang j 1a 16p
dAu ra dich cta tip hop 16p thir IsIdx. Gia tri output_layer flag[lsIdx][j] bang 0 xac dinh
ring 16p c6 nuh_layer id bing j khong phai 14 16p dAu ra dich cua tép hop 16p thir IsIdx.

Vi num_output_layer sets dugc xac dinh trong vps_extension theo cach thirc da
duge mé t4, num_output layer sets c6 thé dugc cip nhat bang cach giri tap tham sb video
md&i di kém v6i phan mé rong ciia tap tham sb video twong tmg. Tiéc 13, viée gl tap tham
s6 video méi di-kém v6i phin mé rong cua tip tham sé video twong mg gay ra viéc thuyén
giam manh vé bing tin kha dung. Ngoai ra tip tham s6 video méi c¢6 thé chi dwoc kich hoat

tai mot sd loai anh nhat dinh, vi du tai cac loai anh diém truy nhap ngiu nhién trong.

Vi dy, dong bit ¢6 thé bao gdm 16p co s& 0 va bdn 16p nang cao, goi 13 16p nang cao
1, 16p ning cao 2, 16p ning cao 3 va 16p nang cao 4. Tap hop 16p thir nhit c6 thé 13 16p co
s& 0 va 16p nang cao 1. Tap hop 16p thir hai c6 thé 13 16p co s& 0, 16p néng cao 1 va 16p
ning cao 2. Tap hop 16p thir ba c6 thé 14 16p co s& 0, 16p nang cao 1 va 16p ning cao 3. Tép
hop 16p thi tu c6 thé 13 16p co s& 0 va 16p nang cao 4. Céc tap hop 16p két xuit x4c dinh cac
16p cu thé cta tap hop 16p co thé duoc tao ra lam dau ra. Vi duy, tap hop 16p két xuét 1 co thé
12 16p 0 1a dAu ra va 16p 1 khong phai 1a ddu ra. Vi dy, tap hop 16p két xuét 2 ¢6 thé 14 16p 0
1a d4u ra, 16p 1 1a dAu ra va 16p 2 khéng phai 13 ddu ra. Vi dy, tap hop 16p két xuét 3 c6 thé
12 16p 0 khong phai 14 ddu ra, 16p 1 khéng phai 12 dAu ra va 16p 3 1a d4u ra. Vi dy, tap hop
16p két xuét 4 c6 thé 1a 16p 0 14 dau ra va 16p 4 khong phai 13 dau ra. Luong gi6i han céc 16p
két xudt c6 ich dé hd tro cac kha ning giai ma gidi han. Trdng mdt sb trudong hop, c6 mong
mudn v6 hiéu héa mot sb sy phu thudc gitta cac 16p khac nhau dé hd trg vide giai mi cac
16p khac va/hodic cac kha ning cta bd giai ma. Khi mot s6 phu thude 16p thay doi thi cé thé
s& mong mudn 1am cho c6 thé, vo hiéu héa va/hoic bd sung cac 16p khac 1am céc 16p két
xuét. Vi du sy thay ddi phu thudc 16p ¢6 thé cdn mét sb it 16p phai duoc giai ma dé giai ma
16p dich cy thé (vi du hinh trong MV-HEVC). Do vay bd giai ma c6 thé giai mi va va két
xudit 16p (vi du va hinh bd sung) sau khi thay dbi phu thudc 16p ma truéc ddy chua thé do
gi6i han phén clmg ctia b giai ma. Hién nay vin chua c6 thiét bj cho phép truyén tin higu

thay dbi trong céc tap hop 16p két xuat ma khong phai giri tap tham sb video méi.

Nhu duoc thé hién trén Fig.36, cu phap thong béo SEI c6 thé dugc sir dung dé h3 trg
cac thay d6i cua céc tip hop 16p két xudt, goi 13, output_layer sets _change(payloadSize).
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Théng bao SEI nay chi bao ring céc thay dbi thong tin cia céc tap hop 16p két xuit bit dau
v6i don vi truy cap hién thoi c6 chita thong bao SEI va dugc dién giai lién quan dén tap
tham sb video hoat dong. Hon mét tip tham sb video c6 thé dwoc bao gdm véi dong bit va
tdp tham sb video hoat dong dugc thay d61, néu can. Khi c¢6 mit, thong bao SEI thay dbi cua
céc tap hop 16p két xut ap dung cho don vi truy cap dich bao gdm don vi truy c4p hién thoi
va t4 ca cac don vi truy cap theo sau, theo thit tur giai ma, cho t&i khi c6 théng bao SEI thay
dbi ctia céc tap hop 16p két xudt tiép theo hodc két thuc chudi video ma héa, tiy viée nao
x4y ra sém hon theo thi tw giai ma. TSt hon néu c4c thong béo SEI thay dbi cua céc tap hop

16p két xult khéng c6 tac dong cong don.

‘active_vps_id’ nhan dién tip tham sb video hoat dong c6 chira théng tin cac tip hop
16p két xuht ma vi dé thay ddi hodc bd sung duoc 4p dung. Gid tri active vps_id bang gia tri
video_parameter_set_id ctia tAp tham sb video hoat dong ddi v6i céc don vi NAL VCL cua

don vi truy cép c6 chira thong bao SEL

'num. changed output_layer sets' xac dinh s& luong tap hop 16p két xut thay ddi,
ma cac 1ép két xuit nay dugc xac dinh trong doan mo rong cua tdp tham s6 video hoat dong
dugce xac dinh boi active_vps_id. Gia tri num_changed output_layer_sets nim trong khoang
tir 0 dén num_output layer sets, bao goém ca gia tri ddu cubi. Khi khong c6 mat, gia tri

num_changed output_layer_sets dugc suy ra bang 0.

'changed output layer sets_idx entry’[i] x4c dinh muc nhép chi s§ trong Danh muc
clia cic muc nhdp tip hop 16p két xuét trong phidn md rong VPS dugc xac dinh bdi
active_vps_id ma ma thay dbi output layer flag[clsIdx][j] 4p dung cho né. Gid tri
changed output layer set idx_entry[i] nim trong khoang tir 0 dén num_output_layer sets,
bao gdbm ci gid tri diu cubi. changed output layer sets idx entry[i] khong bing

changed output_layer sets_idx_entry[j] d6i v6i j bat ky khong bang i.

'output_layer_flag'[clsIdx][j] bang 1 x4c dinh ring 16p c6 nuh_layer id bing j 13 16p
dau ra dich cua tap hop 16p th clsIdx. Gia tri output layer flag[clsIdx][j] bing 0 x4c dinh
rang 16p c6 nuh_layer id bang j khéng phai 13 16p dAu ra dich cia tap hop 16p thir clsIdx do.

Khi output_layer flag[clsIdx][j] khong c6 mit ddi véi-clsIdx nim trong khoang tir 0
dén vps_num_layer sets_minus1, bao gdm ca gi4 tri dau cudi va d6i voi j ndm trong khoang
tir 0 dén 63, bao gbém ca gié tri dau cudi, output_layer flag[clsIdx][j] dwoc suy ra bang (j =
= LayerSetLayerIdList[clsIdx][NumLayersInldList[clsIdx] - 1]).
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'num_addl output_layer_sets' xac dinh s6 luong tap hop 16p bd sung, ma dbi véi né,
cic 16p diu ra dugc x4c dinh c6  addl output layer set idx[i] va
output_layer flag[addllsIdx][j]. Khi khong c6 mat, gia tri num_addl output layer sets dugc
suy ra bing 0. 'addl_output_layer sets_idx’[i] x4c dinh chi s6 addllsIdx cia tap hop 16p, ma
d6i v6i no, output_layer_flag[addllsIdx][j] 1a c6 mit.

'output_layer_flag'[addllsIdx][j] béng 1 x4c dinh ring 16p c6 nuh_layer id bing j la
16p déu ra dich ctia tap hop 16p thir addllsIdx. Gia tri output layer flag[addllsIdx][j] bang 0
xéc dinh ring 16p c6 nuh_layer id bang j khong phai 14 16p dau ra dich ctia tap hop 16p thi
addllsIdx. ‘ '

Khi output layer flag[addllsIdx][j] khéng c6 mit d6i v6i addllsldx nim trong
khoang tir 0 dén vps_num_layer sets minusl, bao gdm cé gié tri ddu cubi va dbi véi j ndim
trong khoang tir 0 dén 63, bao gdm ca gi4 tri dAu cudi, thi output_layer flag[addllsIdx][j]
duoc suy ra bang ( j = = LayerSetLayerldList[addllsIdx][NumLayersInIdList[addllsIdx] -
1)).

Khi output_layer flag[addlisIdx][j] khéng c6 mit d6i voi addllsldx nim trong
khoéang tir 0 dén vps_num_layer sets_minusl, bao gdm ca gia tri dau cudi va d6i v6i j ndm
trong khoang tir 0 dén 63, bao gdm ca gia tri dAu cubi va khi output_layer flag[clsIdx][j]
khéng c6 mit ddi véi clsIdx ndm trong khoang tir 0 dén vps_num_layer sets minusl, bao
gdm ca gi tri ddu cudi va ddi véi j nam trong khoang tir 0 dén 63, bao gdm ca gia tri déu
cubi, thi output layer flag[addllsldx][j] dwoc suy ra bing ( j = =
LayerSetLayerIdList[addllsIdx] [NumLayersInldList[addllsIdx] - 1]).

Khi output layer flag[addllsIdx][j] khong c6 mit d6i véi addllsldx nim trong
khoéang tir 0 &én vps_num_layer sets_minus], bao gdm ca gia tri ddu cudi va dbi véi j nim
trong khoang tir 0 dén 63, bao gdm ca gia tri diu cudi va khi output_layer flag[clsIdx][j]
khong c6 mit dbi véi clsIdx ndm trong khoang tir 0 dén vps_num_layer sets minusl, bao
gdm ca gia trj dAu cudi va dbi voi j ndm trong khoang tir 0 dén 63, bao gdm ca gi4 tri dau
cubi, thi  output layer flag[clsldx][j] dwgc suy ra bing ( = =
LayerSetLayerIdList[clsIdx][NumLayersInldList[clsIdx] - 1]).

Danh muc dich cua céc 16p ra cd thé dugc suy ra, néu muén. Danh muc nhén dién
ctia 16p két xut dich, targetOpLayerIdList, x4c nhén dién séch cligid tri nuh_layer_ids, theo
thir tu ting dan 16n cta cac gia tri nuh layer id ma ching 14 céc 16p két xudt cho céc tap

hop 16p két xuét duoc chon c6 thé dugc sjuy ra nhu sau:
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Déi v6i tap hop 16p két xudt dugc chon oLsIdx, danh muc nhan dién ctia 16p két xuit
TargetOpLayerldList dugc suy ra la:

Bang 11

for(k=0, numOutputLayers=0;k<=vps_max_layer_id;k++)

Ioutput_layer_flag[oLsldx]j[k]) ‘
targetOpLayerldListinumQutputlayers++]=layer_Id_in_nuh[k]

— e ey

Tap hop 16p két xuit dich c6 thé duge x4c dinh bai danh muyc nhén dién 16p két xuét
dich duoc lién két TargetOpLayerIdList.

Tap hop 16p két xudt dwoc chon oLsIdx 13 & gitta 0 va num_output_layer sets néu

khoéng c6 cac théng béo SEI thay dbi ctia cac tap hop 16p két xuét.

Tap hop 16p két xult dugc chon oLsldx 13 & gitta 0 va num_output_layer sets +
num_addl output_layer_sets néu cé cac théng béo SEI thay d6i ctia cac tap hop 16p két xuét
cO mit.

Danh muc dich cua céc 16p gidi méa co thé duoc suy ra, néu mudn. Danh muc nhén
dién 16p giai mé dich, targetDLayerIdList, xc nhdn dién sach cta céc gia tri nuh_layer id,
ma ching cin duoc giai ma d6i véi céc tap hop 16p két xudt duge chon cb thé duge suy ra

nhu sau:

Péi véi tap hop 16p két xuat duge chon oLsIdx, danh muc nh4n dién cta 16p két xuit
TargetOpLayerIdList dugc suy ra la:

Bang 12

for(k=0, numOutputLayers=0;k<=vps_max_layer_id;k++}

iffoutput_layer_flagloLsldx]K])
tarngetOpLayeridList [numOutbutLayers++]=layer_id_in_nuh[k]

Danh muc nhan dién 16p giai ma dich targetDLayerIdList c6 thé dugc suy ra la:

-84-



26721

Bang 13

for(m=0, numDecodedLayers=0,m< numOulpuiLayers;m++) {
for{n=0;n<NumDirectRefLayers{LayeridinVps[targetOpLayerldListim
in++) {
rLid=RefLayerld[LayerldinVps[targetOpLayeridList{miIiin]
ifirLid not included in targetDLayeridList[D, ...,
numDecodedLayers])
targetDLayerldListinumDecodedLayers++]=rLId;

}

| Trong mdt sb trudng hop, targetDLayerIdList cubi ciing ¢6 thé thu dugc bang cach

phan loai targetDLayerIdList néu trén theo thi tu ting dan 1én clia céc gid tri nuh_layer id.

Tap hop nhéan dién 16p giai mé dich dugc xac dinh béi danh muc nhén dién 16p giai
ma dich dwoc lién két targetDLayerIdList. Trong mdt s6 trudng hop, targetDLayerIdList
nay c6 thé giéng nhu danh muyc nhan dién 16p TargetDecLayerIdList tir JCTVC-L1008, xac
nhan di€n sidch cua céc gid tri nuh layer id, theo tihl:fl tu ting dan 1én cta cic gia tri

nuh_layer _id, ctia cac don vi NAL duge duge giai ma:

Tap hop 16p két xult duoc chon oLsIdx 13 & gitta 0 va num_output_layer_sets néu

khong c6 céc thong bao SEI thay dbi ctia céc tip hop 16p két xuét.

Tap hop 16p két xuat dugc chon oLsldx la & gifta O va num_output_layer_sets +
num_addl output_layer sets néu c6 céc thong béo SEI thay ddi ctia céc tap hop 16p két xult
¢ mat.

Nhu duoc thé hién trén Fig.37, ¢t phép thong bao SEI khac c6 thé duogc str dung dé
hd trg cho sy thay dbi cac tip hop 16p két xudt, goi I3,
output layer sets change(payloadSize).

‘num_deleted_output_layer_sets' x4c dinh s& lugng tip hop 16p két xuit ma ching
dugc x6a va khéng con c6 mat. Gia tri num_deleted_output_layer_sets nim trong khoang tir
0 dén num_ output_layer sets, bao gdm ca gia tri diu cudi. Khi khong c6 mat, thi gid tri

num_deleted output_layer_sets dugc suy ra bang 0.

'deleted_output_layer sets_idx_entry’[i] x4c dinh muc nhdp chi s& trong Danh muyc
cac muc nhép tap hop 16p két xuét duoc chi bao phai duoc x6a va khong con ¢ mit. Gid tri

deleted_output_layer set idx_entry[i] nim trong khoang tir 0 dén num_output_layer_sets,
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bao gdm ca gia tri ddu cubi. deleted output layer sets idx entry[i] niy khong bing

deleted_output layer sets_idx_entry[j] cho j bt ky khong béng i.

'num_changed output_layer_sets' xac dinh s luong tap hop 16p két xut thay ddi,
ma d6i véi nd, cac 16p két xult duge x4c dinh theo doan m& rong vps cua tap tham sb video
hoat dong dugc x4c dinh boi active_vps_id. Gié tri num_changed output layer sets nim
trong khoang tir 0 &én num_output_layer_sets - num_deleted_output_layer_sets, bao gbm ca
gi4 tri dAu cudi. Khi khong c6 mit, gia tri num_changed output layer sets dugc suy ra
bang 0.

Danh muc dich cta céc 16p ra co thé dugc suy ra, néu mubn. Danh muc nhén dién
cta 16p két xuét dich, targetOpLayerIdList, x4c nhan dién sach clia cac gi4 tri nuh_layer id,
theo thtr tw ting dan 1én cta céc gid tri nuh_layer id ma ching 13 cac 16p két xuét cho cac
tap hop 16p két xuét duoc chon c6 thé duoc suy ra nhu sau:

Déi véi tap hop 16p két xudt duoc chon oLsIdx, danh muc nhan dién ciia 16p két xuit
TargetOpLayerIdList dugc suy ra la:

Bang 14

for{k=0, numQutputLayers=0k<=vpg_max_layer_id;k++)
iffoutput_layer_flag[oLslch[K])
targetOpLayerldList [numOutputLayers++)=layer_id_in_nuh[k]

s

Tép hop 16p két xuét dich duoc xac dinh boi danh muc nhan dién 16p két xudt dich
duoc lién két TargetOpLayerldList.

Tép hop 16p két xudt dugc chon oLsIdx 14 & gitta 0 va num_output_layer sets néu
khong c6 cac thong bao SEI thay dbi cua céac tap hop 16p két xuét.

Tép hop 16p két xudt dugc chon oLsIdx 1a & giita 0 va num_output layer sets -
num_deleted_output_layer sets + num_addl output layer sets néu c6 cic théng bao SEI
thay ddi ctia cac tap hop 16p két Xuét c6 mit.

Danh muc dich ctia céc 16p giai ma c6 thé dugc suy ra, néu mudn.

Danh muc nhén dién 16p giai md dich, targetDLayerIdList, xdc nhdn di¢n séch cta
céc gia tri nuh_layer id, ma ching cn dugc giai ma dbi véi céc tap hop 16p két xult duogc

chon cé thé dugc suy ra nhu sau:
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béi voi tap hop lop két xuét dugc chon oLsIdx, danh muc nhan dién cta 16p két xuét

TargetOpLayerIdList c6 thé duoc suy ra 1a:

Bang 15

for(k=0, numOutputLayers=0;k<=vps_max_layer_id;k++)
if(output_layer_flagfoLsld:[K])
targetOpLayeridList [numOutputlayere++[=layer_id_in_nuhk]

Sau d6 danh muc nhan dién 16p giai mi dich targetDLayerIdList c6 thé dwoc suy ra
la:

Bang 16

forim=0, numDecodedLayers=0;m< numQutputLayers;m++) {

for{n=0;n<NumbDireciRefLaysrs[LayerldinVps[targetOplLayeridListim
n+4) {
rLid=RefLaysrld[LayeridinVps[targetOpLayerldListim])][n]
if{rLid not included in targetDLayeridList[0,...,
numDecodedLayers])
targetDLayerldListinumDecodedLayers++=rLid;

Trong mét sé trudng hop, targetDLayerIdList cudi cing c6 thé thu dugc bang cach

phén loai targetDLayerIdList néu trén theo thir tu ting dén 1én ctia c4c gia tri nuh _layer id.

Tép hop 16p giai ma dich dugc xac dinh bdi danh muc nhén di¢n 16p gidi ma dich két
hop targetDLayerIdList. Trong mét sb truong hop, targetDLayerIdList ndy c6 thé gidng nhu
danh muc nhén dién 1ép TargetDecLayerldList tir JCTVC-L1008, xac nhén dién sach cia
cac gia tri nuh_layer id, theo thir tu ting dan 1én cta cac gia tri nuh_layer id, ciia cac don

vi NAL dugce dugce giéi ma:

Tap hop 16p két xut dugc chon oLsldx 1a & gitta 0 va num_output layer_sets néu
khéng c6 cac théng béo SEI thay dbi ctia céc tép hop 16p két xut.

‘Tap hop 16p két xuét duge chon oLsldx 13 & ‘giﬁ’a 0 va num_output_layer sets -
num_deleted output layer sets + num_addl output_layer. sets néu c¢6 cac thong bao SEI
thay ddi cua céc tap hop 16p két xult c6 mit.

Théng béo SEI thay dbi ctia cac tap hop 16p két xudt dugc x4c dinh sao cho téc dong

ctia n6 khong c6 tinh céng don. Theo cach khéc, cli phap thong bao ndy va/hodc ngit nghia
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c6 thé dugce xac dinh sao cho chung c6 tinh cdng don. Trong trudng hop nay bd giai ma (va
b6 ma héa) c6 thé theo ddi cac gia tri trudc ddy clia num_output_layer_sets (tir phdn mé
rong VPS ) va/ hodc num_deleted output layer sets va/ hodc

num_changed output_layer sets v/ hosic num_addl output layer sets va c6 thé tich lity

céc thay d6i mdi 14n khi thong bao SEI méi duoc truyén tin hiéu.

Theo céch khac, mot hodic nhidu phin tir cti phép c6 th duoc truyén tin hidu sir dung
s6 Iwong bit ¢b dinh da biét thay cho u(v) thay cho ue(v). Vi du ching c6 thé dugce truyén tin
hi¢u st dung u(8) hodc u(16) hoac u(32) hodc u(64) v.v..

Theo cach khac, mdt hodc nhiéu phan tir cti phép ndy c6 thé duoc truyén tin hidu véi

ue(v) hodc so d5 ma héa khac nao d6 thay cho sé lugng ¢ dinh céc bit nhu ma héa u(v).

Theo cach khéc, tén ciia cic phan tir ¢l phép khac nhau va ngit nghia cta ching c6
thé dugc stra ddi béng cach bd sung plusl hodc plus2 hodc b%mg cach trir b6t minus1 hoéc

minus2 so v&i cu phép va ngit nghia dd dugc mo ta.

Theo phuong 4n khéc nita, cac phan tir ¢ phap khac c6 trong théng béo SEI cia cac
tap hop 16p két xuét c6 thé duoc truyén tin hiéu mdi anh hoic theo tin sult khéc tai bét ky
chd nao trong dong bit. Vi du ching ¢ thé dugc truyén tin hidu trong tiéu dé phan doan
phién, tap tham s twong thich pps/ sps/ vps/ hodc bat ky tip tham s6 khac hodc phin danh
dinh khéc ctia dong bit.

Theo phwong 4n khéc nita, cac phan tir ¢ phap khéc c6 thé dwoc truyén tin hiéu mi
anh hozc theo tAn suét khac tai bit ky chd nao trong dong bit. Vi du, ching c¢6 thé duoc
truyén tin hiéu trong tiéu dé phan doan phién, tdp tham sb twong thich pps/ sps/ vps/ hodc
bat ky tap tham sb khac hodc phin danh dinh khéc ctia dong bit.

Theo céc phuong 4n khac nita tit ca céc bdi canh dwoc xac dinh trong sang ché lién
quan dén cac tap hop 16p két xudt c6 thé dugc ap dung cho céc diém hoat dong két xuét nhu
duogc x4c dinh trong JCTVC-L0452 va JCTVC-L0453 va/ hodc cho céc diém hoat dong nhu
duoc xéc dinh trong JCTVC-L1003.

Vidu?2

Vi du khac cua sang ché duoc mé ta duéi ddy. Luu ¥ 13, dé tién loi, cac bd phan cb
cac chirc ning giéng nhu chirc ning ctia cac bd phan twong tmg dugc minh hoa trong vi du
thir nhét dugc biéu thi bang cac sb chi dn giéng nhau va viéc mé ta cac bd phan nay duge

bd qua trong ban mo ta.
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P xé4c dinh ring viée truyén tin hidu cho bd dém hinh anh giai ma (DPB) cua thu ty
két xudt dpya trén viéc st dung cAc phidn tr ci  phap
sps_max num_reorder pics[HighestTid], sps_max latency increase plusl[HighestTid] va
sps_max_dec_pic_buffering[HighestTid] dé két xuit va g& bd cac hinh anh khoi DPB
khong ghi chép cac dac diém ciia b6 dém ma c6 thé phat sinh tir viéc ma hoa video mé rong
dugc, ching han nhu khi cic lwong khac nhau ctia cac 16p néng cao dugc sir dung ma ching
¢6 xu hudng thay ddi sau khi noi dung di ma héa dua vao cac vu tién kiém tra anh coa
ngudi sir dung va céc 16p ning cao da canh ma ching c6 xu huéng thay di sau khi noi
dung di mi hoéa dua vao cac wu tién kiém tra anh ctia ngudi st dung. Ciing x4c dinh ring
viéc truyén tin hiéu cho b dém hinh anh giai ma (DPB) cua thir ty két xuét dya trén si
dung cac phin  tu ci  phap sps_max_num_reorder pics[HighestTid],
sps_max_latency increase plusl[HighestTid] va sps max dec pic_buffering[HighestTid]
dé két xudt va g& bo cac hinh anh khéi DPB c6 thé khéng phai 13 51 wu vé mit st dung bd
nhd ctia DPB khi bd giai ma hoat dong tai diém hoat dong nhit dinh v&/ hoc dang két xuét
tap hop 16p két xudt duoc chon. Pé tao didu kién cho cac khéac biét nhu vay trong cac wu
tién kiém tra anh, bd d&m hinh anh giai ma (DPB) cua thi ty két xuét c6 thé con va/hodc
Theo céch khéc, phai dua vao céc phén tir ¢ phdp nhu viy duoc bao gdm cing v6i phin
m& rong clia tap tham s video (phan mé rong VPS ) dé tao ra cac phén tir ct phép cho mot
hozc nhidu 16p nang cao. Theo cach nay cc phin tir ¢t phép c6 thé duoc chon dé phu hop
dic biét v6i diém hoat dong cu thé hodc tap hop 16p két xuét, c6 xu huéng twong tng voi

cac uu tién kiém tra anh cua nguoi sit dung.

Cac tham sd lién quan dén viéc dém ctia DPB, vps_max_dec_pic_buffering_minusl,
vps_max_num_reorder pics, vps_max_latency increase plusl c6 thé dugc truyén tin hidu
cho cac 16p phu d6i véi CVS cho mét hodc nhiéu diém hoat dong va/hodc cho céc tap hop
16p két xut trong phin mé rong VPS. Tuong tu, hé thdng nay cé thé xac dinh quy trinh
hoat ddng va dém cho DPB cua tht tu két xuét dé sur dung céc tham s6 dém DPB duogc
truyén tin hiu néu trén tir phan mé réng VPS néu chiing duogc truyén tin hidu cho diém hoat
dong trong thir nghiém hodc dbi véi cac tap hop 16p két xuét dugce chon. Theo céch khéc,
cac tham s6 cdp SPS tuong ung tir SPS hoat dong (khi currLayerld tuong tmg véi
nuh layer id ctia hinh anh hién thoi bang 0) hoic tir SPS 16p hoat dong phu thudc vao
layer id ctia 16p hién thdi duoc st dung. Trong mdt s§ trwong hop céc tham sb

vps_max_dec_pic_buffering minusl, vps_max_num_reorder pics,
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vps_max_latency increase plusl ¢ thé duoc goi 1a max_vps_dec_pic_buffering minusl,

max_vps_num_reorder pics, max_vps latency increase plusl.

Trong truong hop khéc, tham s lién quan dn viéc dm cua DPB
max_vps_dec_pic_buffering_ minus1 dugc truyén tin hiéu cho cac 16p phu ddi véi CVS cho
mdt hodc nhidu tap hop 16p két xuét trong phdn mé rong VPS. Cac tip hop 16p két xudt c6
thé twong tmg véi cac diém hoat dong. Cac tham sb lién quan dén viéc dém cua DPB
max_vps_num_reorder pics, max_vps_latency increase plusl c6 thé dugc truyén tin hiéu
cho céc 16p phu déi v&i CVS cho mbi 16p trong phdn mé rong VPS. Tuong tu, hé théng nay
¢ thé xac dinh quy trinh hoat dong va dém cho DPB cua thir tu két xuit dé su dung cac
tham s6 dém DPB dugc truyén tin hiéu néu trén tur phén mé rong VPS néu ching dugc
truyén tin hiéu cho diém hoat déng trong thir nghiém hozc dbi véi céc tap hop 16p két xuét
dugc chon. Theo cich khac, cac tham s§ cAp SPS twong tng tir SPS hoat dong (khi
currLayerld twong ung véi nuh_layer id cua hinh 4nh hién thoi bang 0) hoic tir SPS 16p

hoat dong phu thudc vao layér_id cua 16p hién thoi duge str dung.

Nhu duoc thé hién trén Fig.38A, vps_extension dugc bién ddi lam vi du dwgc minh
hoa. Phidn mé réng VPS bao gdm cl phap mdi, goi 13, num_op dpb_info_parameters va
operation_point layer set idx[i]. Phin mé rong VPS dugc bién dbi nay c6 thé duoc xac
dinh vé diém hoat dong 14 dong bit duoc tao ra tir dong bit khac nhd hoat dong ctia quy trinh
trich xuét dong bit phu véi dong bit khac, temporalld cao nhat dich va danh muc nhén dién

16p dich dudi dang céc dit liéu ddu vao.

num_output layer sets xac dinh s& lwong tap hop 16p, ma dbi véi no, cac 16p diu ra
dugc xac dinh c6 output_layer set index[i] va output layer flag[lsIdx][j]. Khi khong cé
mit, thi gia tri num_output_layer_sets dugc suy ra bang 0. Tap hop 16p mé ta cac 16p dau ra

13 tap hop 16p dau ra.

output_layer set_idx[i] x4c dinh chi sd IsIdx cta tip hop 16p, ma dbi véi nd,
output layer flag[lsIdx][j] 1a c6 mat.

output_layer flag[lsIdx][j] bang 1 x4c dinh ring 16p c6 nuh_layer id bang j 1a 16p
dAu ra dich cua tap hop 16p thir IsIdx. Gia tri output_layer flag[lsIdx][j] bing 0 x4c dinh
rang 16p c6 nuh_layer id bing j khong phai 13 16p d4u ra dich ctia tip hop 16p thir IsIdx.

num_op_dpb_info parameters Xéc dinh s6 luwong cAu traic ca phap

op_dpb_parameters() c6 mit trong RBSP ctia phan mé rong VPS, duge xac dinh vé diém
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hoat dong. num_op_dpb_info_parameters clia cic bd gii ma 14 nim trong khoang tir 0 dén

vps_num_layer sets minusl, bao gom ca gia tri dau cuoi.

operation_point_layer_set_idx[i] xac dinh chi s§, dén Danh muc cta cac tap hop 16p
duogc xac dinh boi cac diém hoat dong ma ciu triic ci phap op_dpb_info_parameters() thir i
trong phin mé rong VPS tac dong dén. Gid tri operation_point_layer set_idx[i] c¢6 thé nim
trong khoang tir 0 dén vps_num layer sets minusl, bao gdém ca gia tri dAu cudi. Dé c6
duoc tinh phi hop ciia dong bit operation point layer set idx[i] khéng bing
operation_point_layer set_idx[j] cho j bt ky khong béng i. |

Nhu dwoc thé hién trén Fig.39A, op dpb_info parameters xac dinh
vps_max_sub_layers minusl[j], vps_sub_layer ordering info present flag][j],
vps_max_dec pic_buffering minusl[j] [k], vps max num reorder pics[j] [k] va

vps_max_latency increase plusl[j] [k].

vps_max_sub_layers minus1[j] + 1 chi bdo c6 bao nhiéu 16p phu dugc bao gdm.
vps_max_sub_layers minusl1[j] + 1 xac dinh lwgng t8i da ctia cac 16p phu tam thdi c6 thé
¢6 mit trong CVS cho 16p c6 nuh _layer id bang j. Gia tri vps_max_sub_layers_minus1][j]

nam trong khoang tir 0 dén 6, bao gém ca gia tri dau cudi.

vps_sub_layer ordering info present flag[j] chi bao li¢u cu phép nay 1a cho mdt tap
hop bao gdbm tit ci cac 16p hay <cho mdi 16p don I&.
vps_sub layer ordering info present flag]j] béng 1 Xac dinh rang
vps_max_dec_pic_buffering minus1[j][k], vps_max num_reorder_ pics[j][k] va
vps_max_latency increase_plus1[j][k] 12 c6 mit cho 16p ¢6 nuh_layer_id bing j cho cac 16p
phu vps_max_sub layers _minusl[j] + 1. vps_sub_layer ordering info_present flag][j] bing
0 Xac dinh rang cac gi4 tri
vps_max_dec_pic_buffering minus1[j][vps_max_sub_layers_minus1[j]],
vps_max_num_reorder pics[j][vps_max sub layers minusl1[j]] va
vps_max_latency_increase plusl[j][vps_max sub layers minusl[j]] &p dung cho tat ca cac
16p phu dbi vé6i 16p c6 nuh_layer_id bang j.

vps_max_dec_pic_buffering_minus1[j][k] + 1 x4c dinh kich thudc can thiét t6i da
ctia bd dém hinh anh giai ma dbi véi CVS cho 16p c6 nuh_layer id bang j trong cic bg ciia
cic bd dém luu trr hinh anh khi HighestTid béng k. Gia tri
vps_max_dec_pic_buffering minus1[j][k] nim trong khoang tir 0 dén MaxDpbSize - 1 (nhu

dugc xac dinh trong khoan muc A.4), bao g6m ca gia tri dau cubi. Khi k 16n hon 0, thi
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vps_max_dec_pic_buffering minus1[j][k] s& 16n hon hoac béang
vps_max_dec_pic_buffering minusl1[j][k - 1]. Khi
vps_max_dec_pic_buffering_minus1[j][k] khéng c6 mit d8i voi k nim trong khoang tir 0
dén vps_max_sub_layers minusl[j] - 1, bao gdm ci gida tri diu cudi, do
vps_sub_layer ordering info present flagfj] bing 0, thi suy ra

vps_max_dec_pic_buffering minusl1[j] [vps_max sub_layers minusl[j]].

vps_max_num_reorder pics[j][k] chi bao lwong t6i da cho phép ctia céc hinh 4nh ma
ching dtmg trudc anh bat ky trong CVS cho 1p ¢6 nuh_layer_id béng j theo thir tu gidi ma
va tiép theo hinh anh d6 theo thir ty két xuit khi HighestTid bing k. Gia tri
vps_max_num_reorder pics[j][k] nam trong khoang tir 0 dén
vps_max_dec_pic_buffering_minus1[j][k], bao gdm ca gié tri ddu cudi. Khi k 16n hon 0, thi
vps_max_num_reorder pics[j][k] 16n hon hodc bing vps_max num reorder pics[j][k- 1].
Khi vps_max_num_reorder_pics[j][k] khéng cé mit ddi v&i k ndm trong khoang tir 0 dén
vps_max_sub_layers_minus1 (] - 1, bao gdbm «ca gid tri diu cudi, do
vps_sub_layer ordering info present flag[j] bing 0, thi suy ra

vps_max_num_reorder pics[j][vps_max sub_layers minusl1[j]].

vps_max_latency increase plusl[j][k] khong bang 0 dugc sit dung d tinh toan gia
tri VpsMaxLatencyPictures[j][k], x4c dinh lugng t6i da ctia cdc hinh 4nh ma ching ding
truée anh bit ky trong CVS cho 16p ¢ nuh_layer _id bing j theo thi tur két xuét va tiép theo
hinh anh d6 theo tht tw giai ma khi HighestTid bang k.

Khi  vps_max latency increase plusl[j][k] khéng bing 0, giad tri
VpsMaxLatencyPictures[j][k] ¢6 thé duoc x4c dinh nhu sau:

VpsMaxLatencyPictures|[j][k] = vps_max_num_reorder pics[j][k] +

vps_max_latency increase plusl[j][k] - 1

Khi vps max_latency increase plus1[j][k] bang 0, thi khong c6 gidi han twong (mg

nao duoc thé hién.

| Gia tri vps_max_latency_increasejlus1 [j1[k] ndm trong khoéngbtl‘r 0 dén 2** - 2, bao
gdm ca gia tri diu cudi. Khi vps_max latency_increase plus1[j][k] khong c6 mit di véi k
nim trong khoang tir 0 dén vps_max_sub_layers minus1[j] - 1, bao gdm ca gia tri dau cudi,
do vps__sub;layer_ordering_info _present_flag[j] bang 0, thi suy ra

vps_max_latency increase plusl[j][vps_max_sub_layers minus1[j]].
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‘Vps_max_sub_layers_minus1’[id] [j] + 1 x4c dinh luong ti da cia cac 16p phu tam
thoi c6 thé c6 mit trong CVS cho 16p c6 nuh_layer id bing j cho diém hoat dong két hop
v6i chi s6 id. Gia tri vps_max_sub_layers_minus1[id] [j] ndm trong khoang tir 0 dén 6, bao
gdm ca gia tri dAu cudi.

vps_sub_layer ‘ordering_info present flag'[id] [j] bing 1 xac dinh ring
vps_max_dec_pic_buffering minus1[id][j][k], vps_max num reorder pics[id][j][k] va
vps_max_latency_increase_plus1[id][j][k] 1& c6 mit cho 16p c6 nuh_layer id bing j cho
diém hoat dong két hop véi chi sb id cho céc 16p phu vps_max_sub_layers minus1[id][j] +
1.

vps_sub_layer ordering_info_present_flag[id][j] bang 0 x4c dinh ring cac gi tri
vps_max_dec_pic_buffering minus1[id][j][vps_max sub layers minusl[id][j]],
vps_max_num_reorder pics[id][j][vps_max sub layers minus1[id][j]] va
vps_max_latency increase_plus1[id][j][vps_max sub layers minusl[id][j]] 4p dung cho

tht ca cac 16p phu cho 16p c6 nuh_layer id bing j cho diém hoat dong két hop véi chi sb id.

vps_max_dec ‘pic_buffering_minus1'[id][j][k] + 1 x4c dinh kich thudc cén thiét tbi
da ctia bo dém hinh anh giai ma dbi v6i CVS cho 16p c¢6 nuh_layer id bang j cho diém hoat
dong két hop véi chi sb id trong cac bd ctia cac bd dém luu trit hinh anh khi HighestTid
bing k. Gi4 tri vps_max_dec_pic_buffering_minus1[id][j][k] nidm trong khoang tir 0 dén
MaxDpbSize - 1 (nhu dugc x4c dinh trong khoan muc A.4), bao gdm ca gi4 tri dau cudi.
Khi k 16n hon 0, thi vps_max_dec_pic_buffering_minus1[id][j][k] s& 1én hon hodc bing
vps_max_dec pic_buffering minus1[id][j][k - 1]. Khi
vps_max_dec pic_buffering minus1[id][j][k] khéng c6 mit d6i v6i k nim trong khoang tir
0 dn vps_max sub layers minusi[id][j] - 1, bao gdm ca gid tri dau cubi, do
vps_sub_layer ordering info present flag[id][j] bing 0, thi suy ra

vps_max_dec pic_buffering minus1[id][j][vps_max sub layers minus1[id][j]].

vps_max_num_reorder ‘pics'[id][j][k] chi bdo luong t6i da cho phép cua céac hinh
anh ma ching dimg truc anh bit ky trong CVS cho 16p ¢6 nuh_layer id bang j cho diém
hoat dong két hop véi chi s6 id theo thir tw giai ma va tiép theo hinh anh d6 theo thir tu két
xuét khi HighestTid bang k. Gi4 tri vps_max_num_reorder_pics[id][j][k] ndm trong khoang
tir 0 dén vps_max_dec_pic_buffering_minus1[id][j][k], bao gdm ca gi4 tri ddu cudi. Khi k

I6n hon 0, thi vps max num reorder pics[id][jl[k] s& 1én hon hodc béng

vps_max_num_reorder_pics[id][j][k- 1]. Khi vps_max_num reorder_pics[id][j][k] khong
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c6 mat dbi voi k nim trong khoang tir 0 dén vps max_sub layers minus1[id][j] - 1, bao
gdm ca gia tri dAu cudi, do vps_sub_layer ordering_info present_ flag[id][j] bing 0, thi suy

ra vps_max_num_reorder pics[id][j][vps_max sub layers minus1[id][j]].

vps_max_latency ‘increase plus1'[id] [j][k] khong bing 0 duoc sir dung dé tinh toan
giéd tri VpsMaxLatencyPictures[id][j][k], which xac dinh luong t61 da cia céc hinh anh ma
ching dung truée anh bat ky trong CVS cho 16p c¢6 nuh_layer_id bang j cho diém hoat dong
két hop v6i chi sb id theo thir tw két xudt va tiép theo hinh anh d6 theo thi tyr giai ma khi
HighestTid bang k.

Khi vps max latency increase plusl[id][jl[k] khong bing 0, thi gid tri
VpsMaxLatencyPictures[id][j][k] dugc xac dinh nhu sau:

VpsMaxLatencyPictures[id][jl[k] =  vps_max num reorder pics[id][j][k] +
vps_max_latency increase plus1[id][j][k] - 1

Khi vps_max_latency increase plus1[id][j][k] bang 0, thi khong c6 gi6i han twong

ung nao duoc the hién.

Gi4 tri vps_max_latency_increase_plus1[id][j][k] ndm trong khoang tir 0 d&n 2% .2,
bao gdm ca gi4 tri dAu cubi. Khi vps_max_latency increase plus1[id][j][k] khong c6 mit
d6i véi k ndm trong khoang tir 0 &n vps_max_sub_layers_minus1[id][j] - 1, bao gbém c4 gia
tri ddu cubi, do vps_sub layer ordering info present flag[id][j] bing 0, thi suy ra

vps_max_latency increase plusl[id][j][vps_max sub layers minus1[id][j]].

Nhu duoc thé hién trén Fig.39 B, op_dpb_info_parameters c6 thé dugc bién d6i nhu
duoc thé hién 1a op_dpb_info_parameters(id,j). Trong truong hop nay ci phép ciia phan mé
rong VPS c6 thé dugc thé hién trén Fig.38B. Bo gii ma tham chiéu gia dinh (HRD) dugc
sir dung dé kiém tra tinh pht hop ctia dong bit va b giai ma. Hai loai dong bit hodc tip hop
phu ctia dong bit phu thude vao viée kiém tra tinh phit hop HRD theo Nhém hop tac vé ma
hoa video (JCT-VC). Loai thi nhét, goi 1a dong bit Loai I, 1a ludng don vi NAL chi chira
céc don vi NAL VCL va cac don vi NALv6i nal_unit_type bang FD_NUT (cac don vi NAL
dix liéu cua bd loc) cho tAt ca cac don vi truy cép trong dong bit. Loai thi hai, goi 12 dong bit
Loai II, ¢6 chira, ngoai cac don vi NAL VCL va céc don vi NAL dit li€u cua b loc d6 cho
tAt ca cac don vi truy cép trong dong bit, it nhit mot trong s6 (a) cac don vi NAL khong

VCL bd sung khéc v6i cac don vi NAL dit lidu ctia bd loc va (b) tt ca cac phan tir ci phap
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leading zero_8bits, zero_byte, start code prefix one 3bytes va trailing zero 8bits ma

chiing tao thanh ludng byte tir ludng don vi NAL.

Céc phan tir ¢t phap cia cac don vi NAL khong VCL (hoidc cac gié tri mic dinh déi
v&i mét s phan tir ¢ phap), cin thiét d6i véi HRD, dugc xé4c dinh trong cac khoan c6 ¥

nghia cua didu 7, cac Phu luc D va E.

Hai loai tap tham s6 HRD (c4c tham s6 HRD NAL va céc tham s§ HRD VCL) duoc
sit dung. Cac tip tham s HRD duoc truyén tin hiéu thong qua ciu tric cu phéap

hrd_parameters(), c6 thé 13 tiéu muc cta cu tric ¢ phap SPS hoic cAu tric ct phéap VPS.

C6 thé can dén nhiéu thir nghiém @ kiém tra tinh phi hop ciia dong bit, dwoc goi 1a
dong bit trong thir nghiém. Déi véi mdi thir nghiém, 4p dung céc bude theo thir ty 1iét ké
sau day:

(1) Piém hoat dong trong thir nghiém, ky hiéu 13 TargetOp, dugc chon. Danh muc nhan
dién 16p OpLayerIdList ciia TargetOp gdm danh muc ctia céc gid tri nuh _layer id, theo thi
tu ting dan 1én clia cac gid tri nuh_layer id, c6 mat trong tip hop phu ctia dong bit két hop
véi TargetOp, 1a tdp hop phu cua céc gia tri nuh_layer id c6 mét trong dong bit trong thir
nghiém. OpTid ctia TargetOp bang Temporalld cao nhit c6 mit trong tAp hop phu cia dong
bit duge két hop vdi TargetOp.

(2) TargetDecLayerldList duoc thiét dit bing OpLayerIdList cua TargetOp, HighestTid
duoc thiét dat bing OpTid ciia TargetOp va quy trinh trich xuét dong bit phu nhu dugc xac
dinh trong khodn 10 dugc huy bd véi dong bit trong thir nghiém, HighestTid va
TargetDecLayerldList dwdi dang cac dit liéu ddu vao va ddu ra dwoc gan cho

BitstreamToDecode.

(3) CAu tric ct phap hrd_parameters() va cdu tric ct phép sub_layer hrd parameters() cod
thé 4p dung cho TargetOp dugc chon. Néu TargetDecLayerldList chita tit ca céc gia tri
nuh_layer id c6 mit trong dong bit trong thir nghiém, thi cdu tric ct phap hrd_parameters()
trong SPS hoat dong (hodc duoc tao ra thong qua cac phuong tién bén ngoai khong dugc
xé4c dinh trong ban mé ta nay) da chon. Theo cach khéc, ciu tric ¢t phap hrd parameters()
trong SPS hoat ddng (hodc duoc tao ra thong qua cac phuong ti€n bén ngoai khong dugce
xé4c dinh trong ban mo ta nay) 4p dung cho TargetOp duoc chon. Bén trong ciu tric ¢t phép
hrd parameters() d& chon, néu BitstreamToDecode 13 dong bit Loai I, thi cdu tric ct phép

(134

sub_laiyer_hrd | parameters(HighestTid) theo ngay sau didu kién | if(
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vel hrd_parameters_present_flag)” dugc chon va bién NalHrdModeFlag dugc thiét dst
bing 0; theo cach khac, (BitstreamToDecode 14 dong bit Loai II), thi chu tric ci phap
sub_layer hrd parameters(HighestTid) theo sau hodc didu kién “if(
vel_hrd_parameters_present_flag)” (trong truong hop nay bién NalHrdModeFlag dugc thiét
dat bang 0) hoic diéu kién “ ndu ( NAL_hrd parameters_present flag)” (trong trudng hop
ndy bién NalHrdModeFlag dugc thiét dat bang 1) d4 chon. Khi BitstreamToDecode 1a dong
bit Loai II va NalHrdModeFlag bang 0, thi tit ca cdc don vi NAL khong VCL tru cac don vi
NAL dit liéu cua bd loc va tht ca cac phin tir ci phép leading zero 8bits, zero_byte,
start_code_prefix_one_3bytes va trailing zero_8bits ma chung tao thanh ludng byte tir
luéng don vi NAL (nhu dugc xac dinh trong Phu luc B), khi c6 mat, dugc loai ra khoi

BitstreamToDecode va va dong bit con lai duge gén cho BitstreamToDecode.

Trong trudng hop khéc, ¢ thé cin dén nhidu thir nghiém @ kiém tra tinh pht hop
ctia dong bit, duge goi 13 dong bit trong thir nghiém. Dbi véi mbi thir nghiém, ap dung cac

budce theo thir tu 1i€t ké sau day:

(1) Tap hop 16p két xudt trong thir nghiém, ky hiéu 1 TargetOpLs dugc chon. Diém hoat
dong duge tham chiu trong TargetOpLs nhd output layer set idx[] x4c dinh diém hoat
dong trong thir nghiém. Danh muc nhan dién 16p két xuat OpLayerIdList ctia TargetOpLs
gébm danh muc cla cac gid tri nuh layer id, theo thi ty ting din 1én coa céc gia tri
nuh_layer id, c6 mit trong tip hop phu cta dong bit két hop véi TargetOp va TargetOpLs,
1a tAp hop phu cia céc gia tri nuh layer id c6 mét trong dong bit trong thir nghiém. OpTid
ctia TargetOp bing Temporalld cao nhit c6 mit trong tp hop phu ctia dong bit két hop véi
TargetOp.

(2) TargetDecLayerldList dugc thiét dit bing danh myc nhin dién 16p giai ma dich
targetDLayerIdList d6i v&i céc tip hop 16p két xudt dugc chon TargetOpLs, HighestTid
duoc thiét dat bing OpTid cua TargetOp va quy trinh trich xuét dong bit phu nhu duge xac
dinh trong khoan 10 dugc huy bo véi dong bit trong thir nghiém, HighestTid va
TargetDecLayerldList dudi dang cac dit li€u diu vao va ddu ra dugc gan cho
BitstreamToDecode.

(3) Chu truc ct phéap hrd_parameters() va cdu triic cti phép sub_layer_hrd_parameters() c6
thé 4p dung cho TargetOp dugc chon. Néu TargetDecLayerIdList chira tit ca céc gia tri
nuh layer id c6 mat trong dong bit trong thir nghi€m, cAu triic cu phap hrd parameters()

trong SPS hoat dong (hodc dugc tao ra thong qua cac phuong tién bén ngoai khong duoc
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xé4c dinh trong ban mé ta ndy) da chon. Theo cach khac, cAu triic ca phap hrd_parameters()
trong SPS hoat ddng (hodc dugc tao ra thdong qua cac phuong tién bén ngoai khong dugc
xac dinh trong ban mo ta nay) ap dung cho TargetOp dugc chon. Bén trong cu tric cu phéap
hrd_parameters() d4 chon, néu BitstreamToDecode 14 dong bit Loai I, thi c4u tric ct phap
sub_layer hrd parameters(HighestTid) theo ngay sau didu kién “if(
vel hrd parameters present flag)” dugc chon va bién NalHrdModeFlag dugc thiét dat
bing 0; theo cach khéc, (BitstreamToDecode 13 dong bit Loai II), thi cdu tric cu phap
sub_layer hrd parameters(HighestTid) theo ngay sau hodc didu kién “if(
vel hrd parameters present flag)” (trong trudng hop nay bién NalHrdModeFlag dugc thiét
dit bang 0) hodc diéu kién “if( NAL_hrd parameters_present_flag)” (trong truong hop nay
bién NalHrdModeFlag dugc thiét dit bang 1) da chon. khi BitstreamToDecode 14 dong bit
Loai II va NalHrdModeFlag bang 0, tit ca cac don vi NAL khéng VCL trir cac don vi NAL
dir liéu ctia by loc va tht cid cic phdn tir ci phap leading zero 8bits, zero byte,
start_code prefix_one 3bytes va trailing zero 8bits ma chung tao thanh ludng byte tir
luéng don vi NAL (nhu dugc x4c dinh trong Phu luc B), khi ¢6 mat, dugc viat bd kra khoi
BitstfeamToDecode va va d(‘)hg bit con lai duge gan cho BitstreamToDecode.

B giai ma phi hop c6 thé dép tng tt ca cic yéu cau dugc xac dinh trong khoan nay.
(1) B6 giai ma doi héi tinh phit hop véi bién dang, 16p va mic cu thé phai c6 kha ning giai
ma thanh cong tAt ca cac dong bit phit hop véi cac yéu ciu vé phi hop ciia dong bit dugc
xac dinh trong khoan muc C.4, theo cach thitc dugc xac dinh trong Phu luc A, véi diéu kién
1 tit ca cac VPS, SPS va PPS dugc dé cap trong cac don vi NAL VCL va khoang dém thich
hop va cac théng bao SEI dinh thoi hinh anh dugc chuyén dén bo giai mi, mot cach kip
thoi, hoac 1a theo dong bit (boi cac don vi NAL khong VCL), hodc nho cac phuong tién bén

ngoai khong dugc x4c dinh trong ban md ta nay.

(2) Khi dong bit chita cac phin tir cii phap c6 cac gia tri ma ching dugc xac dinh 13 du
phong va né duoc xac dinh ring cac b giai ma cn bo qua cac gia tri clia cac phén tir ¢t
phap hodc Céc don vi NAL chira cac phan tir cti phap cb céc gia tri du phong va mit khac
dong bit phu hop v6i ban mo ta nay, thi bd gidi ma phu hgp s& giai md dong bit theo cung
céch thirc giéng nhu khi né giai ma dong bit phit hop va s& b qua cac phan tir ¢t phap hogic

cac don vi NAL chita cac phin tir ¢t phap c6 cac gid tri du phong nhu da xéc dinh.

C6 hai loai phit hop d6i véi bd giai ma: phi hop dinh thoi két xudt va phil hop th tu

két xuét.
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Dé kiém tra tinh pht hop ciia bd giai ma, cac dong bit phit hop véi bién dang, 16p va
muc dugc doi hoi, nhu duge xac dinh trong khoan muc C.4 dugc tao ra bdi bd lap lich trinh
ludng gia dinh (HSS) cho ca4 HRD va bd gi4i ma trong thir nghiém (DUT). T4t ca hinh anh
giai mé dugc cét xén dugc két xuét boi HRD cling s€ dugc két xuét bdi DUT, mdi hinh anh
giai md duoc cét xén duge két xut boi DUT s& 13 anh véi PicOutputFlag bang 1 va, d6i véi
mdi hinh anh giai m3 dwoc cit xén duoc két xult boi DUT, céc gi tri cla tit ca cac miu
duoc két xult phai bang cac gid tri clia cac mAu dugc tao ra bdi quy trinh gii ma duge xac
dinh.

Dé ph hop bd giai md dinh thoi két xuét, HSS hoat dong nhw dugc md ta trén day,
v6i céc lich trinh dugce chon chi tir tdp hop phu cua cac gia tri SchedSelldx, ma dbi véi no,
tdc do bit va kich thuéc CPB duoc rang budc nhu duoge xac dinh trong Phu luc A dbi voi
céc bién dang, 16p va mirc, hodc véi céc lich trinh cung cdp “ndi suy” nhu dwoc xéc dinh
dudi day, ma dbi véi né, tde do bit va kich thuéc CPB dugc rang bude nhu duge xac dinh

trong Phu luc A. Lich trinh cung cép giéng nhau dugc sir dung cho ca HRD va DUT.

Khi cac tham s6 HRD va cac théng bao SEI vé khoang dém c6 mdt voi
cpb_cnt_minus1[HighestTid] 16n hon 0, b gidi ma s€ c6 kha ning giai md dong bit nhu
dugc tao ra tir sy van hanh HSS st dung lich trinh cung cép “ndi suy” dugc xac dinh 1a cé
téc do bit dinh r, kich thudc CPBe( r) va khoang tré g& bd CPB ban diu

Biéu thirc 15
(f()+1)

1a nhu sau:
Bang 17

o= (z - BitRate] SchedSelldx — 1 ]) + ( BitRate] SchedSelldx | - BitRate[ SchedSelide-1]),  (C22)

c{r )= * CyfbSize] SchedSelldx ]+ (1 - ) * CpbSize[ SchedSelldx =11, ©2)
f{ 1) = 0.+ InitCphRemovalDelay] SchedSelldx ] * BitRate] SchedSellde ] +
{1 =) * kitCpbRemovalDelayf SchedSelidx — 1 ] * BitRate] SchedSellix~ 1] 2

cho bt ky mét SchedSelldx > 0 va r sao cho BitRate[SchedSelldx - 1] <= r <=
BitRate[SchedSelldx] sao cho r va c( r) ndm trong céc giéi han nhu duge xic dinh trong
Phu luc A ddi véi tde @6 bit tdi da va kich thudc bd dém d6i véi céc bién dang, 16p va muec.
InitCpbRemovalDelay[SchedSelldx] c6 thé khac biét cho mdi khoang dém va cén duge tinh

toan lai.
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D& phu hop bd giai ma dinh thoi két xudt, HRD nhu dugc mé ta trén ddy duge sir
dung va dinh thoi (lién quan dén thoi gian cung cip bit thir nhat) ciia két xuit hinh anh 1a
gidng nhau dbi véi ca HRD va DUT cho t6i khoang tr8 c¢b dinh.

Dé phi hop bd giai ma cta thir ty két xuét, quy dinh sau day duoc ap dung:

(1) HSS cung cép dong bit BitstreamToDecode cho DUT “theo yéu ciu” tir DUT, nghia 13
HSS cung cip céc bit (theo thtr tur giai ma) chi khi DUT cén nhiéu bit hon d& tiép tuc qua
trinh xir 1y ctia né. Pidu nay ¢ nghia 14 d6i v6i thir nghiém nay, bd dém hinh anh giai mi
ctia DUT c6 thé nhé béng kich thudc ctia don vi giai ma 16n nhit.

(2) HDR cai bién nhu dugc mé ta dudi ddy dugc sir dung va HSS cung cép dong bit dén
HRD nhé mét trong cac lich trinh duge x4c dinh trong dong bit BitstreamToDecode sao cho
tdc d6 bit va kich thudec CPB dugc rang budc nhu dugc xac dinh trong Phu lyc A. Thu ty
két xuét cac hinh 4nh 13 gidng nhau dbi v6i ca HRD va DUT.

(3) Kich thuéc CPB HRD dugc xac dinh la CPBSize[SchedSelldx] nhu dugce xac dinh
trong khoan E.2.3, trong d6 SchedSelldx va céc tham s6 HRD duoc chon nhu duge xac dinh
trong khoan muyc C.1. Kich thuéc DPB dugc xac dinh 14
sps_max_dec_pic_buffering minus1[HighestTid] + 1 tir SPS hoat dong (khi nuh_layer id
d6i v6i hinh 4nh giai ma hién thoi bing 0) hoic tir SPS 16p hoat dong cho gid tri
nuh_layer id ctia hinh 4nh gi4i md hién thoi. Trong mdt s6 trudng hop, néu céc tham sb
thong tin DPB cta diém hoat dong op_dpb_info_parameters() c6 mit dbi véi céc tap hop
16p két xudt dugc chon, thi kich thuéc DPB dugc x4c dinh Ia
vps_max_dec_pic_buffering_minus1[HighestTid] khi currLayerId bing 0 hoic dugc thiét
dit bing vps max dec pic_buffering minusl[CurrLayerld][HighestTid] d6i véi
currLayerId cho diém hoat dong trong thir nghiém khi currLayerld 16n hon 0, trong d6
currLayerld 14 nuh layer id ciia hinh 4nh giai ma hién thdi. Theo cach khéac, néu diém hoat
déng DPB information parameters op_dpb_info parameters() khong c6 mét cho diém hoat
dong trong thtr nghiém, thi kich thué6c DPB dugc xac dinh 1a
sps_max_dec_pic_buffering minus1[HighestTid] + 1 tir SPS hoat ddng (khi nuh_layer_id
d6i v6i hinh 4nh giai md hién thoi bang 0) hozc tir SPS 16p hoat dong cho gia tri
nuh_layer id cua hinh anh giai ma hi¢n thoi.

Trong mét sb trudong hop, néu cac cac tham sb thong tin DPB cua tap hop 16p két
xuét oop_dpb_info parameters() c6 mit dbi véi cac tap hop 16p két xult duoc chon, thi kich

thuéc DPB dugc xac dinh la vps max dec pic_buffering minusl[HighestTid] khi
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currLayerld béng 0 hoac duoc thiét dat béng
vps_max_dec_pic_buffering minus1[CurrLayerId][HighestTid] cho currLayerld ddi véi
céc tap hop 16p két xuit dugc chon, trong d6 currLayerld 1 nuh_layer id cia hinh anh giai
m4 hién thoi. Theo cach khac, néu céc céc tham s6 thong tin DPB cua tap hop 16p két xuét
oop_dpb_info_parameters() khéng c¢6 mit ddi voi cac tap hop 16p két xuit duge chon, thi
kich thuéc DPB dugc xac dinh 1a sps_max_dec_pic_buffering minus1[HighestTid] + 1 tir
SPS hoat dong (khi nuh_layer id d6i v&i hinh anh giai ma hién thoi bang 0) hodc tir SPS
16p hoat ddng cho gia tri nuh_layer id ctia hinh anh gidi ma hién thoi.

Thdi gian g& bo khéi CPB dbi véi HRD 14 thoi gian t&i cta bit cudi ciing va viée giai
ma la ngay 14p tirc. Hoat ddng ciia DPB cua HRD nay la nhu duge mo ta trong cac khoan tir
C.5.2dn C.5.2.3.

B6 dém hinh anh giai ma chita cac bd dém luu trit hinh anh. S6 lwgng b dém luu trix
hinh anh cho nuh_layer id bang 0 bét ngudn tir SPS hoat dong. S8 lugng bd dém luu trit
hinh dnh cho cho mdi gi4 tri nuh_layer id khong phai 13 0 bit ngudn tir SPS 16p hoat dong
cho gié tri nuh_layer id khong phai 0 d6. Mdi trong sd cac bd dém luu trt hinh anh chura
hinh anh giai mi dugc danh diu 13 “duoc sir dung dé tham chibu” hodc dugc giit lai dé két
xuét trong twong lai. Quy trinh két xuét va g& bo céc hinh anh khoi DPB nhu duge xac dinh
trong khoan muc F.13.5.2.2 dugc hity bo, tiép theo 13 yéu cdu cua quy trinh gidi ma hinh
anh, danh dAu, dém bd sung va luu trit nhu duge xac dinh trong khoan muc F.13.5.2.3. Quy
trinh “dém” duogc x4c dinh trong khoan muc F.13.5.2.4 va dugc hily boé nhu dugce xac dinh
trong cac khoan myc F.13.5.2.2 va F.13.5.2.3.

Két xudt va g& bd céc hinh anh khoi DPB trudc khi giai ma hinh anh hién thoi
(nhung sau khi phan giai ¢t phap tiéu dé& phién cta phién thir nhit ctia hinh 4nh hién thoi)
xay ra mot cach tic thi khi don vi giai ma thi nhét cta don vi truy cép c6 chira hinh anh

hién thoi duge g& bod khoi CPB va tiép tuc dién ra nhu sau.
Quy trinh giai ma dbi voi RPS nhu duge xac dinh trong khoan 8.3.2 dugc huy bo.

(1) Néu hinh anh hién thoi 13 hinh anh IRAP véi NoRaslOutputFlag bang 1 va véi
nuh_layer_id bang 0 khong phai 14 anh 0, cac budc theo th tu nhu sau dugc 4p dung:

(A) Bién NoOutputOfPriorPicsFlag dugc suy ra cho by giai ma trong thir nghiém

theo cach sau:
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(i) Néu hinh 4nh hién thdi 13 4anh CRA, thi NoOutputOfPriorPicsFlag dugc thiét dit
bing 1 (khdng quan tAm dén gia tri no_output_of prior pics_flag).

(i) Theo cach khic, néu gid tri  pic_width in luma samples,
pic_height in_luma_samples, hogc sps_max_dec_pic_buffering_minus1[HighestTid] duoc
suy ra tr SPS hoat dong lan lugt khic voi gi‘é tri pic_width_in_luma_samples,
pic_height in luma_samples, hodc sps_max_dec _pic_buffefing_mihusl[HighestTid], nhén
duoc tir SPS hoat dong dbi v6i anh dimg truée, NoOutputOfPriorPicsFlag c6 thé (nhung
khong bét budc) duoc thiét dat bing 1 nhd b gidi mi trong thir nghiém, khéng quan tim
dén gia tri no_output_of prior pics_flag. Mac du viéc thiét dit NoOutputOfPriorPicsFlag
bing no_output_of prior pics_flag dugc wu tién trong cac diéu kién ndy, bd giai mi trong

thir nghiém duoc phép thiét dit NoOutputOfPriorPicsFlag bang 1 trong trwong hop nay.

(i) Theo cach khic, NoOutputOfPriorPicsFlag dugc thiét dat bing
no_output of prior pics_{flag.

(B) Gia tri NoOutputOfPriorPicsFlag dugc suy ra cho bd gidi mé trong thir nghiém
duoc &p dung cho HRD nhu sau:

(i) Néu NoOutputOfPriorPicsFlag bang 1, tit ca cac b dém luu trit hinh anh trong
DPB dugc 1am rdng ma khong cén két xuit cac hinh anh ching chira va mirc ddy DPB dugc

thiét dit bang 0.

(ii) Theo cach khac, (NoOutputOfPriorPicsFlag bang 0), tit ca cac bd dém luu trit
hinh anh ¢6 chira anh dugc danh déu 13 “khéng cin két xudt” va “khéng sir dung dé tham
chiéu” duge 1am rdng (khong két xuit) va tit ca cac bd dém luu trit hinh anh khong trbng
trong DPB dugc lam rdng béi yéu cdu lap di 1dp lai quy trinh “dém” duoc xéac dinh trong
khoan muc F.13.5.2.4 va mirc ddy DPB duoc thiét dit bang 0.

(iii) Theo cach khac, (hinh anh hién thoi khong phai 1a hinh anh IRAP véi
NoRaslOutputFlag bang 1 va v&i nuh_layer id bang 0), tit ca cac b dém luu trit hinh anh
¢6 chita anh dugc danh diu 1a “khong can két xuat” va “khdng str dung dé tham chiéu” duoc
lam rdng (khong két xuét). Pbi véi mbi bd dém lwu trit hinh anh dugc 1am réng, mic ddy
DPB dugc giam bot mot. Bién currLayerld dwoc thiét dit bing nuh_layer id ctia hinh anh
giai ma hién thoi.

Cac bién MaxNumReorderPics[ TargetOp][currLayerId][HighestTid],
MaxLatencylIncreasePlus1[TargetOp][currLayerld][HighestTid],
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MaxLatencyPictures[TargetOp][currLayerId][HighestTid],
MaxDecPicBufferingMinus1[TargetOp] [currLayerld][HighestTid] dugc suy ra nhu sau dua

trén diém hoat dong hién thoi trong thir nghiém:

(1) Néu céc tham sb thong tin DPB ctia diém hoat dong op_dpb_info parameters() cé mit
cho diém hoat déng trong thir nghiém TargetOp, MaxNumReorderPics[TargetOp]
[currLayerId][HighestTid] dwoc thiét dit bing vps max_num_reorder pics[HighestTid] khi
currLayerld bing 0 hodc dugc thiét dat bing
vps_max_num_reorder_pics[TargetOp][CurrLayerId][HighestTid] d6i v6i currLayerld cho
diém hoat dong trong thir nghiém khi currLayerId 16n hon 0. Theo céch khac, néu cac tham
s6 théng tin DPB cia diém hoat dong op_dpb_info_parameters() khong c6 mit cho diém
hoat dong trong thir nghiém, thi MaxNumReorderPics[TargetOp][currLayerld][HighestTid]
duoc thiét dit bing sps_max num reorder pics[HighestTid] tir SPS hoat dong (khi
currLayerld bang 0) hozc tir SPS 16p hoat dong cho gi4 tri currLayerld.

(2) Néu céc tham sb thong tin DPB ctia diém hoat dong op_dpb_info parameters() c6 mit
cho diém  hoat  dong  dang  thtttr  nghiém  TargetOp,  thi
MaxLatencyIncreasePlus1[TargetOp][currLayerId][HighestTid] dugc thiét dat béng
vps_max_latency_increase_plus1[HighestTid] khi currLayerld bing 0 hodc dwoc thiét dit
bing vps max latency increase plusl[TargetOp][CurrLayerld] [HighestTid]  d6i véi
currLayerld cho diém hoat d6ng trong thir nghiém khi currLayerld 16n hon 0. Néu céc tham
s6 théng tin DPB ciia diém hoat dong op_dpb_info_parameters() c6 mit cho diém hoat dong
trong thir nghiém, MaxLatencyPictures[TargetOp][currLayerId][HighestTid] dugc thiét dat
bang VpsMaxLatencyPictures[HighestTid] khi currLayerId béng 0 hodc dugc thiét dit béng
VpsMaxLatencyPictures[TargetOp][CurrLayerId][HighestTid] d6i véi currLayerld cho
diém hoat dong trong thir nghiém khi currLayerId 16n hon 0. Theo c4ch khéc, néu céc tham
s6 thong tin DPB ctia diém hoat dong op_dpb_info_parameters() khong c6 mit cho diém
hoat dong trong thir nghi€m, thi
MaxLatencyIncreasePlus1[TargetOp][currLayerld][HighestTid] dwoc thiét dat bang
Sps_max_latency_increase - plus1[HighestTid] ctia SPS hoat déng (khi currLayerld bing 0)
hodc SPS 16p hoat dong cho gid tri currLayerld va MaxLatencyPictures[TargetOp]
[currLayerId][HighestTid] duoc thiét dat bz‘?lng SpsMaxLatencyPictures[HighestTid] dugc
suy ra tir SPS hoat dong (khi currLayerld bing 0) hoic tir SPS 16p hoat dong cho gié tri

currLayerld.
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(3) Néu cac tham sb thong tin DPB ciia diém hoat déng op_dpb_info_parameters() c6 mit
ddi vsi  diém  hoat dong dugc chon trong thir nghiém TargetOp, thi
MaxDecPicBufferingMinus1[TargetOp] [currLayerId][HighestTid] dugc thiét dit bang
vps_max_dec_pic_buffering minus1[HighestTid] khi currLayerld bang 0 hoic dugc thiét
dit bang vps_max_dec pic_buffering minusl[TargetOp] [CurrLayerId][HighestTid] cho
currLayerld cho diém hoat dong trong thir nghiém khi currLayerId 16n hon 0. Theo cch
khac, néu céc tham s6 thong tin DPB ctia diém hoat dong op_dpb_info_parameters() khong
co mat cho diém hoat dong trong thir nghiém,
MaxDecPicBufferingMinus1[TargetOp][currLayerId][HighestTid] dwoc thiét dit bing
sps_max_dec_pic_buffering minus1[HighestTid] tir SPS hoat dong (khi. currLayerId bang
0) hoac tir SPS 16p hoat dong cho gié tri currLayerld.

Khi mét hoic nhiéu diéu kién sau ddy 1a dung, quy trinh “dém” dugc xé4c dinh trong
khoan muc F.13.5.2.4 dugc huy bo mot cach ldp di 1ap lai trong khi tiép tuc giam bét mirc
ddy DPB di mot dbi v6i mbi b dém luu trit hinh anh bd sung dugc 1am rdng, cho t6i khi
khong c6 diéu kién nao sau day 14 dung:

(1) S6 lugng hinh anh véi nuh_layer id bang currLayerld trong DPB dugc danh diu la
“can két xuat” 16n hon MaxNumReorderPics[TargetOp] [CurrLayerld][HighestTid].

(2) Néu MaxLatencyIncreasePlus1[TargetOp] [CurrLayerId][HighestTid] khong bang 0 va
c6 it nhit mot anh véi nuh layer id bang currLayerld trong DPB dugc danh d4u 13 “can két
xult”, ma d6i véi né, thi bién lién quan PicLatencyCount[currLayerId] 16n hon hodc bing
MaxLatencyPictures[TargetOp] [CurrLayerId][HighestTid].

(3) S6 lugng hinh anh vé&i nuh_layer id bang currLayerld trong DPB 16n hon hodc bang
MaxDecPicBuffering[ TargetOp] [CurrLayerld][HighestTid].

Cac quy trinh dugc xac dinh theo khodn nay xay ra mdt cac tirc thi khi don vi gidi ma
sau cung cuia don vi truy cdp n c¢6 chira hinh anh hién thoi duge gd bé khdi CPB.

Bién currLayerld duoc thiét dat bang nuh layer id ctia hinh anh giai ma hién thoi.

Db6i v6i mbi hinh anh trong DPB dugc dénh diu 13 “can két xult” va c6 gia tri
nuh_layer_id bing currLayerld, thi bién lién quan PicLatencyCount[currLayerld] duogc thiét

dit bang PicLatencyCount[currLayerId] + 1.
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Hinh anh hién thoi dugc coi 1a d dugc giai mé sau khi don vi giadi mé sau cung cia
hinh anh gidi ma. Hinh anh gidi m& hién thoi duge luu trit trong bd dém luu trit hinh anh
trdng trong DPB va quy dinh sau ddy dugc 4p dung:

(A) Néu hinh anh giai ma hién thoi ¢6 PicOutputFlag bing 1, thi né duoc danh ddu 1a

“can két xudt” va Bién lién quan PicLatencyCount[currLayerId] dugc thiét dat bing 0.

(B) Theo cach khac, (hinh anh giai ma hién thoi c6 PicOutputFlag bang 0), thi né
duoc danh diu 14 “khéng can két xuat”.

Hinh anh giai ma hién thoi duge danh ddu “sir dung dé tham chiéu ngén han”.

Khi mét hodc nhidu diéu kién sau day 1a ding, quy trinh “dém” dwoc xac dinh theo
khoan muc F.13.5.2.4 dugc hay bo ldp di ldp lai cho tdi khi khong co diéu kién nao sau day
1a ding.

(A) S6 luong hinh anh v&i nuh_layer id bang currLayerld trong DPB dwoc dénh ddu
1a “can két xuét” 16n hon MaxNumReorderPics[TargetOp] [CurrLayerld][HighestTid].

(B) MaxLatencyIncreasePlus1[TargetOp] [CurrLayerld][HighestTid] khong bing 0
va c6 it nhit mot anh véi nuh_layer id bing currLayerld trong DPB duoc dénh d4u 13 “can
két xult”, ma @i véi nd, thi bién lién quan PicLatencyCount[currLayerId] 16n hon hosc

béﬁg MaxLatencyPictures[TargetOp] [CurrLayerld][HighestTid].

Trong trudong hop khac, cic bién MaxNumReorderPics[currLayerId][HighestTid],
MaxLatencylncreasePlus1[currLayerld][HighestTid],
MaxLatencyPictures[currLayerld][HighestTid],
MaxDecPicBufferingMinus1[currLayerId][HighestTid] ¢6 thé dugc suy ra nhu sau:

(1) Néu c4c tham sb thong tin DPB ctia diém hoat dong op_dpb_info parameters() c¢6 mat
cho diém hoat dong trong thir nghiém, thi MaxNumReorderPics[currLayerId][HighestTid]
duogc thiét dit bang vps_max_num_reorder pics[HighestTid] khi currLayerld bang 0 hosc
duoc thiét dit bang vps max num reorder pics[CurrLayerld][HighestTid] dbi v&i
currLayerId cho diém hoat dong trong thir nghiém khi currLayerId 16n hon 0. Theo cach
khéc, néu cac tham sb théng tin DPB ctia diém hoat déng op_dpb_info_parameters() khong

¢ miit cho diém  hoat dong  trong  thir nghiém  thi
MaxNumReorderPics[currLayerId][HighestTid] dugc thiét dat bing

sps_max_num_reorder pics[HighestTid] tir SPS hoat dong (khi currLayerId bang 0) hoc tir
SPS 16p hoat ddng cho gia tri currLayerld.
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(2) Néu cac tham sb thong tin DPB ctia diém hoat dong op_dpb_info parameters() c6 mit
cho diém hoat dong trong thtr nghiém, thi
MaxLatencyIncreasePlus1[currLayerId][HighestTid] duoc thiét dat bing
vps_max_latency increase plus1[HighestTid] khi currLayerId bang 0 hoic dugc thiét dat
bing vps_max_latency increase_plusl[CurrLayerId][HighestTid] d6i véi currLayerld cho
diém hoat dong trong thir nghiém khi currLayerld 16n hon 0. Néu céc tham sb thong tin
DPB cua diém hoat déng op_dpb_info parameters() c6 mit cho diém hoat dong trong thir
nghiém, thi MaxLatencyPictures[currLayerld][HighestTid] dugc thiét dat béng
VpsMaxLatencyPictures [HighestTid] khi currLayerld bing 0 hodc dugc thiét dit bing
VpsMaxLatencyPictures [CurrLayerId][HighestTid] d6i v6i currLayerld cho diém hoat
dong trong thir nghiém khi currLayerId 16n hon 0. Theo cach khac, néu cac tham sb thong
tin DPB ctia diém hoat dong op_dpb_info_parameters() khong c6 mit cho diém hoat dong
trong thir nghiém, thi MaxLatencyIncreasePlusl[currLayerId][HighestTid] duoc thiét dit
bing sps_max_latency increase_plus1[HighestTid] ctia SPS hoat dong (khi currLayerld
bang 0) ' hoic SPS 16p hoat dong <cho gid tri currLayerld va
MaxLatencyPicfures[CurrLayerId] [HighestTid] duoc thiét dit bing SpsMaxLatencyPictures
[HighestTid] dugc suy ra tir SPS hoat dong (khi currLayerId bang 0) hoic tir SPS 16p hoat

ddng cho gia tri currLayerld.

(3) Néu céc tham sb théng tin DPB cta diém hoat déng op_dpb_info_parameters() c6 mit

dbi  véi diém  hoat déng duoc  chon trong tht  nghiém, thi
MaxDecPicBufferingMinus1[currLayerId][HighestTid] duogc thiét dat bing
vps_max_dec_pic_buffering minus1[HighestTid] khi currLayerld bing 0 hodc dugc thiét
dat bing vps_max dec_pic_buffering minusl[CurrLayerId][HighestTid] d6i véi
currLayerld cho diém hoat dong trong thir nghiém khi currLayerId 16n hon 0. Theo cach
khac, néu céc tham sb thong tin DPB ctia diém hoat ddng op_dpb_info_parameters() khong
co mat cho diém hoat dong trong thtr nghiérh,
MaxDecPicBufferingMinus1[currLayerId][HighestTid] duoc thiét dat bang
sps_max_ dec_pic_buffering_minus1[HighestTid] tir SPS hoat déng (khi currLayerld bing
0) hoic tir SPS 16p hoat dong cho gid tri currLayerld. |

Khi mot hodc nhidu didu kién sau ddy 1a dang, thi quy trinh “dém” dugc xic dinh
theo khoan muc F.13.5.2.4 dwoc hay bd mot cach lap di lap lai trong khi tiép tuc giam bét
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mirc ddy DPB di mét d6i véi mdi bd dém lhwu trit hinh anh bd sung dugc 1am rdng, cho t6i
khi khong c6 diéu kién nao sau day 1a ding:

(1) Sé luqng hinh &nh vé&i nuh_layer_id bang currLayerld trong DPB dugc d4nh déu 1a “cin
két xuat” 16n hon MaxNumReorderPics[CurrLayerId][HighestTid].

(2) Néu MaxLatencyIncreasePlus1[CurrLayerId][HighestTid] khong bang 0 va c6 it nhit
mdt anh v6i nuh_layer id bang currLayerId trong DPB dugc danh ddu 13 “can két xut”, ma
d6i véi no, thi bién lién quan PicLatencyCount[currLayerId] 1én hon hoic béng
MaxLatencyPictures[CurrLayerId][HighestTid].

(3) S6 luong hinh anh véi nuh_layer id bang currLayerld trong DPB 16n hon hoic bing
MaxDecPicBuffering[ CurrLayerld][HighestTid].

Céc quy trinh dugc x4c dinh theo khoan nay xay ra mét cac tuc thi khi don vi gidi ma
sau cung cua don vi truy cdp n c¢6 chira hinh anh hién thoi dugce g& bo khoi CPB.

Bién currLayerld duoc thiét dit bing nuh_layer id ciia hinh anh giai ma hién thoi.

P6i v6i mbi hinh anh trong DPB dugc danh du 13 “cin két xudt” va co gid tri
nuh_layer_id bing currLayerld, thi bién lién quan PicLatencyCount[currLayerId] duoc thiét
dit bang PicLatencyCount[currLayerId] + 1.

Hinh anh hién thoi duge coi 1a da duge gidi méa sau khi don vi giai mé sau cung cua
hinh &nh gidi ma. Hinh anh gidi ma hién thoi dugce luu trit trong by dém luu trit hinh anh
trbng trong DPB va quy dinh sau ddy duoc ap dung:

(A) Néu hinh anh giai ma hién thoi c6 PicOutputFlag bang 1, thi né duge danh dau 1a
“cAn két xuét” va bién lién quan PicLatencyCount[currLayerId] dugc thiét dat bang 0.

(B) Theo cach khéc, (hinh anh giai ma hién thoi c6 PicOutputFlag bang 0), thi n6
duoc danh ddu 1a “khong can két xult”,

Hinh anh giai ma hién thoi duge danh d4u 13 “sir dung ¢ tham chiéu ngén han”.

Khi mot hogc nhiéu diéu kién sau ddy 1a dang, thi quy trinh “dém” dugc xac dinh
trong khoan myc F.13.5.2.4 dugc huy bo lap di ldp lai cho téi khi khong cé diéu kién nao
sau day la dung.

(A) S6 lugng hinh 4nh v6i nuh_layer id bing currLayerld trong DPB dugc d4nh dau
13 “can két xuat” 16n hon MaxNumReorderPics[CurrLayerld][HighestTid].
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(B) MaxLatencyIncreasePlus1[CurrLayerId][HighestTid] khong bang 0 va c6 it nhit
mdt anh véi nuh_layer id bang currLayerld trong DPB duoc danh déu 13 “can két xudt”, ma
d6i véi nod, bién lién quan PicLatencyCount[currLayerld] 16n hon hoic bing

MaxLatencyPictures[CurrLayerId][HighestTid].
Quy trinh “dém” gdm cac budc theo thi ty sau day:

(A) Céc hinh 4nh ma @& két xuét truéc tién dugc chon 1am céc hinh anh cé gia tri
PicOrderCntVal nho nhét trong sb tit ca cac hinh 4nh trong DPB duoc danh déu 1a “can két

xuat”,

(B) Céc hinh anh nay duogc cit xén, stir dung clra s§ cét xén phil hop duoc x4c dinh
trong SPS hoat dong dbi vé6i hinh anh ¢6 nuh_layer_id bang 0 hozc trong SPS 16p hoat dong
d6i v6i gia tri nuh_layer id bang gi tri ctia hinh anh, c4c hinh anh duoc cit xén dugc két
xudt theo thi tu ting dan ctia nuh_layer id va cdc hinh anh niy dugc danh déu 13 “khéng

can ket xuat”.

(C) M3i bd dém lwu trit hinh anh c6 chira anh dwoc dénh diu 13 “khéng st dung dé
tham chiéu” va né bao gém mdt trong cac hinh anh d3 duge cét xén va dau ra dugc lam

1ong.
Phan md& rong VPS cé thé co cac cai bien thém, néu mudn.

Nhu dugc thé hién trén Fig.40, cai bién thém c6 thé bao gdm cic tham s DPB dang
dwoc giri trong phin md rong VPS dbi véi céac tap hop 16p két xuét thay vi dbi vdi cac diém

hoat dong, trong d6 oops_dpb_info_parameters(j) dugc thé hién trén Fig.41.

num_dpb_info parameters x4c dinh s6 lwong cdu tric ¢t phap op_dpb_parameters()
¢6 mit trong RBSP ctia phdn mé rong VPS. Céc bd giai ma num_dpb_info_parameters nim

trong khoang tir 0 dén num_output_layer_sets, bao gdm ca gia tri dau cudi.

output_point_layer set idx[i] x4c dinh chi s vao danh muc ctia céc tip hop 16p két
xuét dich ma ciu tric ca phap oop_dpb_info parameters() thit i trong phin mé rong VPS
tac dong dén.

Gia tri output point layer set idx[i] ndm trong khoang tr 0 dén
num_output_layer_sets, bao gdm cé gia tri diu cubi. Yéu cdu vé tinh phit hgp ctia dong bit
la output _point_layer_set_idx [i] khong bing output_point layer set idx [j] cho j bat ky
khong bang i.
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Nhu dugce thé hién trén Fig.42, oop_dpb_info_paremters(c) ¢6 thé con dugc bién ddi,
trong d6 ct phép trong phin mé rong VPS c6 thé nhu dugc thé hién trén Fig.43.

Nhu duge thé hién trén Fig.44, oop_dpb_info_paremters(c) ¢6 thé con duoc bién dbi,
trong d6 c phap trong phdn mé réng VPS c¢6 thé nhu dugc thé hién trén Fig.45 hoc Fig.46.

Mbt phuong 4n thay dbi 1am vi du d6i véi ct phép trong phin mé rong VPS 13

Bang 18

for( i = 0; j <= vos_max_laver id; 4+ )
oop_dphb_info_parameters(])

¢6 thé dugc thay dbi thanh

Bang 19

for(j = 0; j <= vps_max layers_minusl; j+)
oop_dpb_info_parameters(j)

vps_max_layer id x4c dinh gi4 tri nuh layer id t6i da ca tit ca cac don vi NAL
trong CVS. vps_max_layers_minusl, xac dinh lugng t5i da ciia cac 16p ma ching c6 thé ¢6
mat trong CVS, trong d6 mdt 16p ¢ thé vi du 14 16p c6 thé mé rong khong gian, 16p co thé
mao rong chét lugng, bd cuc bé mit hodc do sau.

Phuong 4n thay thé 1am vi du khac ddi véi ¢t phép trong phin mé rong VPS 1a

Bang 20

{_oop dgh info garameters(ﬂ

c6 thé duoc thay dbi thanh

Bang 21

for(j = 0; j < numOutputLayers: j++ )
| __oop,_dpb_info_parametors() :

trong d6 numOutputLayers d6i véi chi sd tap hop 16p két xuét dugc chon oplsldx dwgc suy

ra la:

Bang 22

for(k=0, numOﬁtputhyemﬂ:kﬁws_max_layerjdjk*ﬂ
iffoutput_layer flaglopLaIdx]{k])
targetOpLayerIdList [numOutputLayers++]=layer_id_in_nuh[k]
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Phuong 4n thay thé 1am vi du khac d6i vdi ¢t phép trong phdn mé rong VPS 1a

Bang 23

0op_dpb. info parameters(p

c6 thé dugc thay dbi thanh

Bang 24

for{j = 0; j < numDecodedLayers; j++)
oop_dpb_info_parameters(j)

trong d6 numOutputLayers cho oplsldx dugc chon dugc suy ra la:

Bang 25

for(k=0, numOutputLayers=(;k<=vps_max_layer_idik++)

iffoutput_layer_flaglopLaldx][k])
targetOpLayerIdList [numOutputLayers++]=layer_id_in_nuhlk]

Sau d6 danh muyc nhédn dién 16p gidi md dich targetDLayerIdList va

numDecodedLayers d6i v&i oplsIdx duoc chon duge suy ra 1a:

Bang 26

for(m=0, numDecodedLayers=0im< numQOutputLayeraim++) {
for{n=0in<NumDirectRefLayers[LayerldInVps[targetOpLayerldList]
wlllint+) {
rLi-d"—-‘RefLayerId[La;yerId‘.Ians[targ_etﬂpLayerIdList[ml}]In]
#rLid not included in targetDLayerldListl0, ..,
numDecodedLayers])

targetDLayerldList[numDecodedLayers++l=rLId;

Theo mdt phuong 4n cd bo sung cé thé dugc truyén tin hi€u dé chi bdo néu

oop_dpb_information_parameters dugc truyén tin hiéu cho 16p bd sung cu thé nhu sau:
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Bang 27

for(j = 0; ] <= vps_max layer_id; j++ ) {
vps_ layer_ info_present,_flagl[jl _ ul1)

iflvps_layer info_present_flag)

cop_dpb_info_parameters(j)

vps_layer_info_present flag[j] bang 1 x4c dinh ring oop dpb_info_parameters cd
mit d6i véi 16p thit j cho tap hop 16p két xudt cu thé. vps_layer info present_flag[j] bing 0
xé4c dinh ring oop_dpb_info_parameters khong c6 mit d6i véi 16p thit j cho tap hop 16p két

xuat cu thé.

Theo phuong 4n khac, num_dpb_info parameters cia cac by giai md nam trong
khoang tir 0 dén 1024, bao gém ca gié tri dau cudi. Theo phuong an khac nita, mot s6 co

dinh khac c6 thé dugc st dung thay cho 1024.

Theo phuong 4n thay thé output_point_layer set idx[i] ndm trong khoang tir 0 dén

1023, bao gém ca gia tri dau cudi.

Nhu dugc thé hién trén Fig.47, phin m& rong VPS cai bién khic va
layer dpb_info(i) c6 thé dugc sir dung néu c4 tham s DPB dugc giri trong phan md rong

VPS mét cach doc 1ap cho mdi 16p cha cac tAp hop 16p két xudt va cac diém hoat dong.

Nhu dugc thé hién trén Fig.48, layer dpb_info(i) cai bién c¢6 thé dwoc sir dung trong
d6 phan tir ¢l phap vps_max_sub_layer minusl dwoc truyén tin hidu tir VPS duoc sit dung
cho tit ca cac 16p va khong duwoc truyén tin hiéu mot cich riéng trong

oop_dpb_info parameters(id)/ op_dpb_info parameters( id).

Nhu duge thé hién trén Fig.49A va Fig.49B, vps_extension duoc bién dbi lam vi du

dugc minh hoa. Phin mé rong VPS bao gém cu phidp mdi, ' goi 1a,

max_sub_layers vps predict flag[i], max_sub_layers vps minusl[i]
num_dpb_info_parameters, output_point_layer set idx[i],
oop_dpb_maxbuffering parameters(i) va layer dpb_info parameters(i).

num_output_layer sets xac dinh s lugng tap hop 16p, ma dbi véi né, céc 16p dau ra dugc
xéac dinh c6 output_layer_set_index([i] va output layer_flag[lsIdx][j]. Khi khong c6é mat, thi
gid tri num_output_layer sets dugc suy ra bang 0. Tap hop 16p mé ta cac 16p dAu ra 1a tip

hop 16p déu ra.
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'max_sub layers vps predict flag'[i] bing 1 Xac dinh rang

max_sub_layers_vps_minus1[i] dwoc suy ra bing max_sub_layers_vps minus1[i- 1].

max_sub_layers vps_predict flag[i] béng 0 Xac dinh rang
max_sub_layers vps minusl[i] di dugc truyén tin hiéu mét cich rd rang. Gia tri

max_sub_layers_vps predict_flag[0] dugc suy ra bang 0.

'max_sub_layers_vps_minus1'[i] + 1 x4c dinh lugng t6i da ctia cic 16p phu tam thoi
c6 thé c¢6 miat trong CVS cho 16p c6 nuh layer id bing i Gid tri
max_vps_sub_layers_vps minus1[i] nim trong khoang tir 0 dén 6, bao gdm ca gi4 tri diu
cudi. Trong mét s truong hop max_sub_layers_vps_minus1[i] duoc st dung cho su suy ra
cla phén tur cu phép SPS sps_max_sub_layers_minusl. Khi
max_sub_layers_vps predict flag[i] bang 1, thi max_sub layers vps minusl[i] duoc suy
ra bing max_sub layers vps_minusl[i - 1]. Gi4 tri max_sub_layers_vps minus1[0] duoc

suy ra bang vps_max_sub _layers minusl.

Bién MaxSubLayers[setld] d6i v&i setld nim trong khoang tr 0 dén

num_dpb_info parameters- 1, bao gom ca gid tri dau cudi, dugc suy ra nhu sau:

Bang 28

Tor{ set1d = 0; setld < num_dpb_info_parameters; setld++){
lIeldx =
output_layer_set_idx_minus1| output_point_layer_set_idx[setId] ]+ 1
highestLayerld =
layerSetLayerIdListflsIdx] [numLayersInldList [IsIdx]~1]
MaxSubLayers[setld] = .
{ max_sub_layers_vps_minus1[highestLayerId]+1)
}

'mum_dpb_info parameters’ x4ac dinh s6 lugng chu tric cu  phap
oop_dpb_maxbuffering parameters( i) c¢6 mit trong RBSP ciia phin m& rong VPS.
num_dpb_info_parameters cia cic bd gidi md nim trong khoang tr 0 dén

numOutputLayersets, bao gdm ca gia tri d4u cudi.

'output_point_layer set idx’[i] x4c dinh chi s6 vao danh muc cta céc tip hop 16p két
xuAt ma céu tric ct phap oop_dpb_maxbuffering_parameters( i) th i trong phin m& rong

VPS ép dung cho né.
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Giad tri output point layer set idx[i] ndm trong khoang t 0 dén
numOutputLayersets, bao gdm ca gia tri diu cudi. Yéu cdu vé tinh phi hop ciia dong bit 1a
output_point layer set idx [i] khong bang output point layer set idx [j] cho j bit ky
khong bang i.

Nhu dugc thé hién trén Fig.50, oop_dpb maxbuffering parameters xac dinh

‘sub_layer vps buf info present flag'[i], 'max vps dec pic_buffering minusl'[i][j].

‘sub_layer vps_buf info present flag'[i] béang 1 Xac dinh rang
max_vps_dec pic_buffering minus1[i][j] 1& c¢6 mat dbi véi cac 16p phu MaxSubLayersi].
sub_layer vps_buf info present flag[i] bing 0 xé4c dinh ring céc gid tri cua
max_vps_dec_pic_buffering_minus1[i][MaxSubLayers[i] - 1] 4p dung cho tit ca cac 16p

phu.

'max_vps_dec_pic_buffering minus1'[i][j] + 1 x4c dinh kich thudc cin thiét t6i da
clia bd dém hinh anh giai mi d6i véi CVS cho 16p c6 nuh_layer id bang highestLayerld
trong tap hop 16p két xult két hop véi chi sb i trong cc bd cta cac bd dém luu trit hinh 4nh
khi HighestTid bing j. Gia tri max_vps_dec_pic_buffering minus1[i][j] ndm trong khoang
tir 0 dén MaxDpbSize - 1 (nhu duoc xac dinh trong khoan muc A.4), bao gbm ca gid tri dau
cudi. Khi j 16n hon 0, max_vps_dec_pic_buffering minus1[i][j] s& 16n hon hodc bing
max_vps_dec pic_buffering minusl[i][j - 1]; Trong mdt s truong hop
max_vps_dec_pic_buffering minus1[i][j] dwoc sir dung d& suy ra ciia cac gia tri cia cac
phin tur cu phép SPS sps_max_dec pic_buffering minus1[j]. Khi
max_vps_dec _pic_buffering_minus1[i][j] khong c6 mit cho i ndm trong khoang tir 0 dén
MaxSubLayers[i] - 2, bao gbm ca gia tri dau  cubi, do
sub_layer;vps_buf_info present_flag]i] bing 0, thi suy ra
mdx_x'ps_dec _pic_buffering_minusl1[i][MaxSubLayers[i] - 1].

Gi4 tri max_vps_dec pic_buffering_minus1[0][j] d6i v6i mbi gia tri cha j dwoc suy

ra bing vps_max_dec_pic_buffering_minus1[j].
- Nhu duoc thé hién trén Fig.51, layer dpb info parameters x4c dinh
‘sub_layer vps_ordering_info present flag’[i], max_vps_num_reorder pics[i][j],

'max_vps_latency_increase_plus1'[i][j].
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‘sub_layer vps_ordering_info present flag’[ii bing 1 xac dinh ring
max_vps_num_reorder pics[i][j] v max_vps_latency increase plusl[i][j] c6 mat dbi véi

cac 16p phu max_sub layers_vps_minusl + 1.

sub_layer vps_ordering_info present flag[i] bing 0 x4c dinh ring cac gia tri cua
max_vps_num_reorder_pics[i][vps_max_sub_layers_minusl] va
max_vps_latency increase_plusl[i][max_sub_layers_vps_minusl] 4p dung cho tht ca cac
16p phu.

'max_vps_num_reorder_pics'[i][j] chi bao lugng t6i da cho phép ctia céc hinh anh ma
chiing dimg trudc dnh bt ky trong CVS cho 16p ¢6 nuh_layer id bang i theo thit tur gidi ma
va tidp theo hinh anh d6 theo thir tw két xuét khi HighestTid bang j. Gia tri
max_vps_num_reorder pics[i][j] nim trong khoang tur 0 dén
max_vps_dec_pic_buffering_minus1[i][j], bao gdm ca gi4 tri dAu cubi. Khi j 16n hon 0, thi
max_vps_num_reorder pics[i][j] s& 16n hon hoic bing max_vps_num_reorder pics[i][j- 1].
Trong mdt s§ trudng hop max_vps num_reorder pics[i][j] dugc st dung dé suy ra ciia céc
gia tri cia phin tr ca phiap SPS sps_max num reorder pics[j]. Khi
max_vps_num_reorder pics[i][j] khéng c6 mit cho i nim trong khoang tir 0 dén
max_sub_layers vps minusl[i] - 1, bao gdbm «ci gia ti diu cudi, do
sub_layer vps ordering info present flag[i] bing 0, thi suy ra
max_vps_num_reorder_pics[i][max_sub_layers vps minus1[i]].

max_vps_latency increase_plus1[i][j] khong bing 0 duoc sir dung dé tinh toan gié tri
VpsMaxLatencyPictures[i][j], xac dinh lugng t6i da clia cic hinh 4nh ma ching ding truée
anh bét ky trong CVS cho 16p ¢6 nuh_layer id bang i theo thir tur két xuét va tiép theo hinh
anh d6 theo thir ty giai ma khi HighestTid bang j.

Khi max vps_latency increase plusl[i][jj khong bing 0, thi gid tri
VpsMaxLatencyPictures[i][j] dugc xdc dinh nhu sau:

VPSMaxLatencyPictures[i][j] = max_vps _num_reorder pics[i][j] +
max_vps_latency increase_plus1[i][j] - 1

Khi max_vps_latency increase_plus1[i][j] bang 0, thi khong c6 gi6i han tuong tng
ndo duge thé hién.

Gia tri max_vps_latency_increase plus1[j][k] nim trong khoang tir 0 dén 2%2.2, bao

gdm ca gi tri ddu cubi. Trong mot s6 truong hop max_vps latency increase plus1[i][j]
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dwgc st dung dé suy ra cla cic gid tri cla cdc phin t ca phap SPS
sps_max_latency_increase_plus1[j]. Khi max vps_latency increase plus1[i][j] khoéng c6
m3t cho i ndm trong khoang tir 0 dén max_sub_layers_vps_minus1[i] - 1, bao gdm c4 gi4 tri
ddu cubi, do sub_layer vps_ordering info present flag[i] bing 0, thi suy ra

max_vps_latency_increase plusl[i][max_sub layers vps minus1[i]].

Nhu duge thé hién trén Fig.52, vps_extension dugc bién dbi lam vi du dwgc minh
hoa. Phin m& rong VPS bao gdm cai bién nita vé c phap trén Fig.49 véi ¢l phép méi, goi
l1a, sub_layer vps_buf info predict flag[i], sub_layer vps_ordering info_ predict flag][i]
ma chung duoc truyén tin hi€u mot cach co diéu kién.
sub_layer vps buf info predict flag[i] bing 1 Xac dinh ring
max_vps_dec_pic_buffering minusl1[i][j] dugc suy ra bing

max_vps_dec_pic_buffering minus1[i - 1][j] d6i v6i mbi gi4 tri cua j.

sub_layer vps buf info predict flag]i] bing 0 Xac dinh rang
max_vps_dec_pic_buffering_minus1[i][j] cho it nhit mot gia tri j d& dwoc truyén tin hiéu
mdt céch rd rang. sub_layer vps_buf info predict flag[0] dugc suy ra bing 0. Khi khong
c6 mit, thi sub_layer vps buf info_predict flag[i] dugc suy ra bang 0.

sub_layer vps_ordering_info_predict flag[i] bing 1 x4c dinh ring céc phan tir c
phap sub_layer vps_ordering_info present flag[i], max vps num reorder pics[i][j] va
max_vps_latency increase plus1[i][j] lin luot duogc suy ra bang
sub_layer vps ordering info present flag[i - 1], max vps num_ reorder pics[i - 1][j] va
max_vps_latency increase plus1[i 1][j]. sub_layer vps_ordering_info predict flag[i] bang
0 chi bio ring cic phdn tir cG phép sub layer vps ordering_info _present_flag][i],
max_vps_num_reorder pics[i][j] va max_vps_latency increase plus1[i][j] di dugc truyén
tin  hiéu moét cach r6 rang. Khi khéng c¢6 mat, thi gid tri

sub_layer vps_ordering_info predict flag[i] duoc thiét dit bang 0.

Cac phén tir ci phdp khac va ngit nghia trén Fig.52 13 gidng nhu ngit nghia trén
Fig.49.

Nhu duge thé hién trén Fig.53, vps_extension dugc bién ddi lam vi du dwoc minh
hoa. Phin mé réng VPS bao gdm cai bién nita vé cl phap trén Fig.49. Trén Fig.53
oop_dpb_maxbuffering_parameters(i,j) dugc truyén tin hiéu cho mdi 16p j dbi véi tap hop
16p két xult cu thé i so v&i Fig.49 truyén tin hiu tdp hop don 1& céc tham sb

oop_dpb_maxbuffering_parameters(i) cho 16p cao nhét id trong tap hop 16p két xuat i.
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Nhu duoc thé hién trén Fig.54, oop dpb maxbuffering parameters xac dinh
sub_layer vps_buf info present flag[i][k], max vps dec pic buffering minus1[i][k][j].

sub_layer vps buf info present flag[i][k] béng 1 Xac dinh ring
max_vps_dec_pic_buffering minusi[i][k][j] c¢6 mat dbi véi cic 16p phu
max_sub_layers vps_minus1[k]. sub_layer vps buf info present flag[i] bing 0 x4c dinh
ring cac gia tri cua
max_vps_dec_pic_buffering minus1[i][k][max_sub_layers_vps_minus1[k]] 4p dung cho tit

ca cac 16p phu.

max_vps_dec_pic_buffering_minus1[i][k][j] + 1 x4c dinh kich thudc can thiét t6i da
clia bd dém hinh anh giai ma di v6i CVS cho 16p ¢6 nuh_layer id bing k cho tap hop 16p
két xuit két hop véi chi sb i trong céc bd cta cac bd dém luu trit hinh anh khi HighestTid
bing j. Gia tri max_vps_dec_pic_buffering minus1[i][k][j] ndm trong khoang tir 0 dén
MaxDpbSize - 1 (nhu duge xéc dinh trong khoan myc A.4), bao g@)m ca gia tri d4u cudi.

Khi j 16n hon 0, max_vps_dec_pic_buffering_minus1[i][k][j] s& 16n hon hoic bang
max_vps_dec_pic_buffering_ minus1[i][k][j - 1] duoc sit dung dé suy ra cua cac gia trj cua

cac phan tir ¢t phap SPS sps_max_dec_pic_buffering_minus1[j].

Khi max_vps_dec_pic_buffering_minus1[i][j] khéng c¢6 mit cho i ndm trong khoang
tr 0 dén max sub layers vps minusl[k] - 1, bao gdm ca gid tri ddu cudi, do
sub_layer vps buf info present flag[i][k] bing 0, thi suy ra
max_vps_dec_pic_buffering minusl1[i][k] [max_sub layers vps minus1[k]].

Gi4 tri max_vps_dec_pic_buffering_minus1[i][0][j] d6i v6i mdi gid tri cla i va j
dugc suy ra bing vps_max_dec_pic_buffering minus1][j].

Nhur dugc thé hién trén Fig.55 oop_dpb maxbuffering parameters xac dinh
sub_layer vps buf info present flag[i][k], max vps dec pic buffering minusl[i][k][j].
Fig.55 1a ct phép bién dbi cho oop dpb_maxbuffering parameters so v&i ct phép trén
Fig.54 cho oop_dpb_maxbuffering parameters.

Bién MaxSubLayers[setld][k] d6i v&i setld nim trong khoang tr 0 dén

num_dpb_info parameters - 1, bao gom ca gid tri dau cudi, dugc suy ra nhu sau:
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Bang 29

for( setId = 0; setId < num_dpb_info_parameters; setld++) {
» for(k = L) k <= vps_max_Jayers_minusl; i++ )} {
MaxSubLayerslsetIdllk] =(max_sub_layers vps minusilk J+1)
—

Trong trudng hop ndy, cac tham s6 ( i, k) ctia oop_dpb_maxbuffering parameters s&

duoc xac dinh nhu trén Fig.55.

Nhu duge thé hién trén Fig.56, vps_extension dugc bién dbi 1am vi du dugc minh
hoa. Phin mé& rong VPS bao gdm cai bién nita vé ct phép trén Fig.52 v6i ct phap méi. Trén
Fig.53 theo bién d6i ndy oop dpb_ maxbuffering_parameters(i,j) duoc truyén tin hiéu cho
mdi 16p j dbi véi tap hop 16p két xuét cu thé i so véi Fig.52 truyén tin hidu tap hop don 1&
céc tham s oop_dpb_maxbuffering_parameters(i) cho 16p cao nht id trong tap hop 16p két
Xudt i.

oop_dpb_maxbuffring_parameters(I,k) dugc thé hién trén Fig.57.

Nhu dugc thé hién trén Fig.58 oop_ dpb maxbuffering parameters xac dinh
sub_layer vps buf info present flag[i][k], max vps dec pic_buffering minus1[i][k][j].
Fig.58 13 cu phép bién dbi cho oop dpb maxbuffering parameters so véi ct phép trén
Fig.57 cho oop_dpb_maxbuffering parameters.

Bién MaxSubLayers[setId][k] d6i v&i setld nidm trong khoang tr 0 dén
num_dpb_info parameters - 1, bao gbm ca gia tri ddu cudi, dwoc suy ra nhu sau:

Bang 30

for( setld = 0; setld < num_dpb_info_parameters;: setId-++ ) {

for{ k= 1; k <= vps_max_layers_minusl; i++) {
MaxSubLayers(setld][k] = { max_sub_layers_vps minusilk 1+1
}

Trong trudng hop nay cac tham sé (i, k) ctia oop_dpb_maxbuffering_parameters s&

dugc xéac dinh nhu trén Fig.58.

Nhu duge thé hién trén Fig.59, vps_extension dugc bién ddi lam vi du duoc minh

hoa. Phin mé rong VPS bao gom cai bién nita ctia ¢t phap trén Fig.56 v&i ct phép méi, goi
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13, c& bd sung layer dpb info parameters_presence flag ma chung dugc truyén tin hiéu
mdt cach c6 didu kién. layer dpb info parameters presence_flag thuc hién truyén tin hidu

ctia layer dpb_info parameters(i) trong phan md rong VPS tiy y.

layer dpb_info_parameters_presence flag[i] bang 1 xac dinh ring cic phan tir ct
phép sub_layer vps_ordering_info predict flag[i] va layer_dpb_info_parameters(i) c6 mit
db6i véi cac 16p vps_max_num_layers minusl. layer dpb_info parameters_presence_flag][i]
bing 0 xac dinh riang céc phin tir ¢t phap sub_layer vps_ordering_info predict flag[i] va

layer dpb_info_parameters(i) khong c6 mit dbi véi cac 16p vps_max num_layers_minusl.
oop_dpb_maxbuffring parameters(i,k) dugc thé hién trén Fig.60.

Nhu duoc thé hién trén Fig.61 oop dpb maxbuffering parameters xac dinh
sub_layer vps buf info present flag[i][k], max vps dec pic buffering minus1[i][k][j].
Fig.61 1a ¢t phép bién dbi cho cho oop dpb maxbuffering parameters so v6i ¢l phép trén

Fig.60 cho oop_dpb_maxbuffering parameters.

Bién MaxSubLayers[setld][k] d6i véi setld nim trong khoéng tr 0 dén

num_dpb_info parameters - 1, bao gom ca gia tri dau cudi, dugc suy ra nhu sau:

Bang 31

for( setld = 0; setld < num_dpb_info_parameters; setld++ ) {

for(k= 1 ks <= vps_max_layers_minusl; i++) {
MaxSubLayers(setldlfk] =( max_sub_layers_vps_minusi[k }+1)
}

Trong trudng hop ndy céc tham sb ( i, k) clia oop_dpb_maxbuffering_parameters s&

duoc xac dinh nhu trén Fig.61.
Mot phwong 4n thay dbi lam vi du déi véica phép trong phdn mé rong VPS 13

Bang 32

s_max_layers minusl; k++)
arameters(k)

c6 thé duoc thay dbi thanh

Bang ‘33

for{ k = 0; k <= vps_max layers_minusi; k++)
oop_dph_maxbuffering_parameters(k)
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Do vay chi s6 k c6 thé bt diu bang 0 thay cho bang 1.
Mot phuong 4n thay déi 1am vi du dbi vé6i cii phép trong phan mé rong VPS 1a

Bang 34

oop_dpb_ maxbuffering parameters(l)
c6 thé dugc thay ddi thanh

Bang 35

for{ k = 0; k <= vps_max_layer_id; ki+)
oop_dpb_maxbuffering parameters(k)

vps_max_layer id x4c dinh gié tri t6i da- nuh_layer id cia tit ca cac don vi NAL
trong CVS. vps_max_layers minusl, x4c dinh luong t8i da ctia céc 16p ma ching c¢6 thé c6
mit trong CVS, trong d6 mdt 16p ¢ thé vi du be 16p c6 thé md rong khong gian, 16p c6 thé
mo rong chét luong, bd cuc bé mit hojic do sau.

Phuong 4n thay thé 1am vi du khéc dbi v6i ct phap trong phdn mé rong VPS 1a

Bang 36

for(k = i k <= vps_max layers_minusl; k++)
~__oop_dpb_maxbuffering parameters(lk)

c6 thé dugc thay dbi thanh

Bang 37

for(k = 1; k < pumQutputLayers: k+)
oop_dpb_maxbuffering_parameters(l, k)

trong d6 numOutputLayers dugc suy ra la

Bang 38

for( setId = 0; setld < num_dpb_info_parameters; setld++ ) {
lsldx =

output_layer_set_idx_minusl[ output_point_layer_set_idx[ setld] ]+ 1
numOutputLayers = | numLayereInidList[ 1sldx ] - 1]

}

hoic né ¢6 thé dugc thay dbi thanh
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Bang 39

for(k= L E<=
numLayeralnldListloutput_layer_set_idx_minuslloutput_
oint layver set_idx[i] l-1:i++)§
oop_dpb_maxbuffering parameters(i, k)

Theo mdt phuong 4n cd bd sung c6 thé dwgc truyén tin hiéu dé& chi bio néu

oop_dpb_information parameters dugc truyén tin hidu cho 16p bd sung cu thé nhu sau:

Bang 40

for( k = 1; k <= vps_max_layera_minusl; i++) {
vps_ layer_ info_present flagl k ] )

oop_dpb_maxbuffering_parameters(i, k)

vps_layer _info present flag[k] bing 1 Xac dinh rang
oop_dpb_maxbuffering_parameters c6 mit d6i véi 16p thir k cho tap hop 16p két xudt cu
thé. Vps_layer_infd _present_flag[k] bing -0 X4ac dinh ring
oop_dpb_maxbuffering parameters kh(“)ng c6 mit dbi véi 16p thir k cho tap hop 16p két xuét

cu thé.

Céc phan tir ¢t phép ctia cac don vi NAL khong VCL (hodc cac gia tri mic dinh ddi
v6i mot sb cac phan tir ¢t phap), can thiét dbi voi HRD, duoc xé4c dinh trong cac khoan cé ¥

nghia ctia diéu 7, cac Phy luc D va E.

Hai loai tAp tham s6 HRD (céac tham s HRD NAL va céc tham s HRD VCL) dugc
sit dung. Céc tip tham sé HRD duogc truyén tin hiéu thong qua cdu tric ci phép

hrd_parameters(), c6 thé 13 tiéu muc ctia cu tric ct phap SPS hoic ciu triic ¢t phép VPS.

C6 thé cin dén nhiéu thir nghiém dé kiém tra tinh pht hop cta dong bit, dwoc goi 1a
dong bit trong thir nghiém. Pbi véi mdi thir nghiém, ap dung cac budc theo thir ty 1iét ké

sau day:

(1) Tap hop 16p két xuét trong thir nghiém, ky hiéu 13 TargetOpLs duoc chon. Diém hoat
dong duoc tham chiéu trong TargetOpLs by output layer set idx[] xac dinh diém hoat
dong trong thir nghiém. Danh muc nhén dién 16p két xuit OpLayerldList ciia TargetOpLs
gdm danh muc cta céc gid tri nuh layer id, theo thir tyr ting din 1én cha céc gia tri
nuh_layer id, c6 mit trong tip hop phu ctia dong bit két hop véi TargetOp va TargetOpLs,
1a tAp hop phu cia cac gia tri nuh_layer id c6 mét trong dong bit trong thir nghiém. OpTid
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ctia TargetOp biang Temporalld cao nhét c6 mit trong tip hop phu ciia dong bit két hop véi
TargetOp.

(2) TargetDecLayerldList dugc thiét dit bing danh muc nhén dién 16p giai m3 dich
targetDLayerIdList d6i véi cac tp hop 16p két xudt dwoc chon TargetOpLs, HighestTid
duoc thiét dit bang OpTid ctia TargetOp va quy trinh trich xudt dong bit phu nhu duoc xac
dinh trong khoan 10 dugc huy bd véi dong bit trong thir nghi€ém, HighestTid va
TargetDecLayerldList dudi dang cac dit li€u ddu vao va ddu ra dugc gan cho

BitstreammToDecode.

(3) CAu tric ct phap hrd_parameters() va cdu tric ¢ phép sub_layer hrd parameters() ¢6
thé 4p dung cho TargetOp dwoc chon. Néu TargetDecLayerIdList chira tt ca céc gid tri
nuh_layer id c6 mit trong dong bit trong thit nghiém, c4u tric ¢t phép hrd parameters()
trong SPS hoat ddng (hodc dugc tao ra thdng qua cac phuong tién bén ngoai khéng dugc
xéac dinh trong ban mé ta ndy) di chon. Theo cach khac, ciu triic ¢t phép hrd_parameters()
trong SPS hoat ddng (hodc dugc tao ra thong qua cac phuong ti€én bén ngoai khong dugc
x4c dinh trong ban md ta nay) 4p dung cho TargetOp dugc chon. Trong cu tric ct phap
hrd_parameters() d& chon, néu BitstreamToDecode 14 dong bit Loai I, thi cAu truc ¢t phép
sub_layer_hrd_parameters(HighestTid)  theo ngay  sau diéu kiéﬁ | “if(
vcl_hid __parameters _present_ﬂag)” dugc chon va bién NalHrdModeFlag dugc thiét dit
bang 0; theo céch khéac, (BitstreamToDecode 13 dong bit Loai II), thi cu tric cG phap
sub_layer_hrd_parameters(HighestTid) theo ngay sau hodc didu  kién  “if(
vel_hrd_parameters_present_flag)” (trong trudng hop nay bién NalHrdModeFlag dugc thiét
dat bang 0) hodc diéu kién “if( NAL_hrd parameters_present_flag)” (trong trudng hop nay
bién NalHrdModeFlag dugc thiét dit bang 1) da chon. Khi BitstreamToDecode 1 dong bit
Loai II va NalHrdModeFlag bang 0, tit ca cac don vi NAL khéng VCL trir c4c don vi NAL
dir liéu cta bd loc va tAt ci cic phdn tr ci phép leading zero 8bits, zero byte,
start_code prefix_one 3bytes va trailing zero 8bits ma ching tao thanh ludng byte tir
luéng ddn vi NAL (nhu dugc xac dinh trong Phu luc B), khi c6 mat, dugc loai ra khoi

BitstreamToDecode va va dong bit con lai dugc gén cho BitstreamToDecode.
B giai ma phit hop c6 thé dap tmg tht ca cac yéu cdu duge xac dinh trong khoan nay.
(1) B6 giai ma doi héi tinh pht hop véi bién dang, 16p va muc cu thé phai c¢6 kha ning giai
ma thanh cong tit ca cic dong bit ¢ phit hop véi cac yéu ciu vé tinh phi hop ctia dong bit

dugc xéac dinh trong khoan muc C.4, theo cach thitc dugce xac dinh trong Phu luc A, véi diéu
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kién 14 tit ca cac VPS, SPS va PPS duoc @ cap trong cac don vi NAL VCL va khoang dém
thich hop va cac thong bao SEI dinh thoi hinh anh duoc chuyén dén bod giai ma, mdt cach
kip thoi, hodc 1a theo dong bit (nho cac don vi NAL khong VCL), hodc nho cac phuong tién

bén ngoai khong dugc xéac dinh trong ban md ta nay.

(2) Khi dong bit chira cac phan tir ct phap c6 cac gi tri ma ching dwoc xéc dinh 1a dy
phong va né dugc xac dinh ring cic bd giai mi cdn bd qua céc gid tri ciia cac phin tir ¢
phap hoic cac don vi NAL chita cic phin tir ¢t phép c6 cic gid tri dw phong va dong bit
theo cach khac phu hop véi ban mé ta nay, by gidi ma phu hgp s& giai ma dong bit theo
cling céch thirc gidng nhu khi n6 gii ma dong bit phit hop va bod qua cc phan tir ¢t phép
ho#ic cac don vi NAL chira cac phan tir ¢t phdp c6 céc gid tri du phong nhu d3 xac dinh.

C6 hai loai phit hgp clia bd gii ma: phi hop dinh thoi két xudt va phi hop thi ty két

xuat.

Dé kiém tra tinh phit hop ctia by giai mé, céc dong bit phit hop véi bién dang, 16p va
murc duge doi héi, nhu dugce xac dinh trong khoan muc C.4 dugc tao ra bdi bd 14p lich trinh
ludng gia dinh (HSS - hypothetical stream scheduler) cho ca HRD va bd giai m trong thir
nghiém (DUT). T4t ca hinh anh giai mi duogc cit xén duoc két xuat boi HRD ciing s& duoc
két xuat bsi DUT, mdi hinh anh giai ma dwoc cét xén duoc két xudt boi DUT s& 1a anh véi
PicOutputFlag bing 1 va, d6i v6i mdi hinh 4nh gidi ma dwoc cit xén duoc két xut boi
DUT, céc gia tri clia tAt ca cdc mau dwoc két xuat phai bing cac gia tri clia cac mAu duoc tao

ra bdi quy trinh gidi ma dugc x4c dinh.

D6i véi tinh phit hop clia bd mé hoa dinh thoi két xuit, HSS hoat dong nhu duge md
ta trén day, vdi céc lich trinh dugce chon chi tir tap hop phu cta cac gia tri SchedSelldx, ma
d6i véi no, tde @6 bit va kich thuéec CPB dugce rang bude nhu duge xé4c dinh trong Phu luc A
dbi véi bién dang, 16p va muc dugce xac dinh, hodc véi cac lich trinh cung cép “nodi suy” nhu
da xac dinh dudi day, ma d6i véi no, toc dd bit va kich thuée CPB duge rang budc nhu
duoc xéc dinh trong Phu lyc A. Lich trinh cung cép giéng nhau dugc st dung cho ca HRD
va DUT.

Khi cic tham s6 HRD va céc théng bio SEI vé khoang dém c6 mit véi
cpb_cnt- minus1[HighestTid] 16n hon 0, by giai ma s& c6 kha ning giai ma dong bit nhu
duoc tao ra tir sy van hanh HSS st dung lich trinh cung cép “ngi suy” dugc xac dinh 14 co
tdc do6 bit dinh r, kich thuée CPBe( r) va khoang tr8 g& bd CPB ban dau
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Biéu thirc 16
(f{n+1)
l1a nhu sau:

Bang 41

ot = { r— BitRate] SchedSelldn ~ 1 ] )+ ( BitRate] SchadSelids | - BitRate] SchedSelldz -~ 1]), (c-2)

c{£)=a* CpbSize] SchedSelldx | + { 1 - ) * CpbSize] SchedSelldx - 1], cB)
£ 1}= 0 ¢ InitCpbiRemovalDelay{ SchedSelldx ] * BitRate] SchedSelldx j+
{1-a)  InisCpbResmovalDelay] SchedSelldx ~ 1 ] * BitRate] SchedSelldx— 1 ] ©c24

cho bit ky SchedSelldx > 0 va r sao cho BitRate[SchedSelldx - 1] <= r <=
BitRate[SchedSelldx] sao cho r va ¢( r) ndm trong céc giéi han nhu dugc xac dinh trong
Phu luc A dbi véi tbc do bit t6i da va kich thuée bd dém ddi vdi bién dang, 16p va mic
dugc xac dinh. InitCpbRemovalDelay[SchedSelldx] c6 thé khac biét cho mdi khoang dém

va can dugc tinh toan lai.

Dbi voi tinh phit hop ctia bd ma hoéa dinh thdi két xuat, HRD nhu dwoc md ta trén
day duogc sir dung va dinh thoi (lién quan dén thoi gian cung cép bit thir nhét) ctia két xuit
hinh anh 14 gidng nhau dbi v&i ca HRD va DUT cho t6i khoang tr& cb dinh.

D& phit hop bd gidi ma cuia thir tr két xut, cac quy dinh sau ddy duoc 4p dung:

(1) HSS cung cép dong bit BitstreamToDecode cho DUT “theo yéu cAu” tir DUT, nghia 13
HSS cung cip céc bit (theo thir tw gidi ma) chi khi DUT can nhiéu bit hon dé tiép tuc qué
trinh xtr Iy cta né. Piéu niy c6 nghia 1a dbi voi thir nghiém nay, bd dém hinh anh giai ma
ctia DUT c6 thé nhé bing kich thuéc clia don vi giai ma 16n nhét.

(2) HDR c4i bién nhu dugc mé ta dudi day duge st dung va HSS cung cdp dong bit dén
HRD nho mét trong cac lich trinh dugce xac dinh trong dong bit BitstreamToDecode sao cho
tbc do bit va kich thuéc CPB duoc rang bu(f)c. nhu dugc xac dinh trong Phu luc A. Thu ty
két xuét c4c hinh anh 13 giéng nhau déi véi ca HRD va DUT.

(3) Kich thuéc CPB HRD dugc x4c dinh la CPBSize[SchedSelldx] nhu dugc xac dinh
trong khoan E.2.3, trong d6 SchedSelldx va cic tham s6 HRD dugc chon nhu dwoc xac dinh
trong  khodan muyc C.I. Kich thuéc DPB duoc xdc dinh 1a
sps_max_dec pic_buffering minus1[HighestTid] + 1 tir SPS hoat dong (khi nuh_layer_id
d6i voi hinh 4nh gidi m3 hién thoi bing 0) hoic tir SPS 16p hoat ddng cho gid tri
nuh_layer id cta hinh anh giai mé hién thoi.
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Trong mdt s§ trudng hop néu cac cic tham sb thong tin DPB ciia tap hop 16p két xuét
oop_dpb_maxbuffering_parameters() c6 mit d6i v6i cac tap hop 16p két xudt dugc chon,
Kich thudce DPB dugc Xac dinh la
max_vps_dec_pic_buffering minusl[CurrLayerld][HighestTid] trong d6 currLayerld la
nuh_layer id ctia hinh anh gidi ma hién thoi. Theo cach khéc, néu céc cic tham sb thong tin
DPB cua tap hop 16p két xuit oop_dpb_maxbuffering_parameters () khong c6 mat dbi voi
cic tdp hop 16p két xudt dwgc chon, kich thuéc DPB dugc xic dinh Ia
sps_max_dec_pic_buffering minus1[HighestTid] + 1 tr SPS hoat dong (khi nuh_layer id
d6i v6i hinh anh giai m3 hién thoi bing 0) hoic tir SPS 16p hoat dong cho gid tri
nuh _layer id cta hinh anh gidi ma hién thoi.)

Thoi gian g& bd khoi CPB dbi véi HRD 1a thoi gian t6i ciia bit cudi cing va viée giai
ma 1a ngay lap tic. Hoat dong ctia DPB ctia HRD nay 14 nhu dugc moé ta theo cac khoan tir
C.5.2dnC.5.23.

B6 dém hinh anh giai ma chita cac bé dém luu trit hinh anh. S6 lugng bd dém luu trix
hinh anh cho nuh layer id béng 0 bat nguén tr SPS hoat dong. Séiluqng bd d€m luu trit
hinh 4nh cho mdi gi4 tri nuh_layer id khéng phai 13 0 bit ngudn tir SPS 16p hoat dong cho
gi4 tri nuh_layer_id khong phai 0 d6. Mdi trong s6 céc bd dém luu trit hinh anh chira hinh
anh gii md ma n6 dugc danh dau 1a “dugc sir dung dé tham chiéu” hodic duoc giit lai dé két
xuét trong twong lai. Quy trinh két xuét va g& bo cac hinh anh khoi DPB nhu dugc x4c dinh
trong khoan muc F.13.5.2.2 dugc hay bo, tiép theo 13 yéu cu clia quy trinh giai ma hinh
anh, danh diu, dém bd sung va luu trit nhu duge xac dinh theo khoan muc F.13.5.2.3. Quy
trinh “dém” duoc xac dinh theo khodn muyc F.13.5.2.4 va dugc hiy bo nhu dugc xac dinh
theo cac khoan muc F.13.5.2.2 va F.13.5.2.3.

Két xuét va g& bo cac hinh anh khoi DPB trudc khi giai mi ctia hinh anh hién thoi
(nhung sau khi phén giai ca phap tiéu dé phién ctia phién thir nhat ctia hinh anh hién thoi)
xay ra mot cach tirc thi khi don vi giai mi thi nhét ctia don vi truy cép cé chira hinh anh

hién thoi duoc g& bo khoi CPB va tiép tuc dién ra nhu sau.
Quy trinh giai ma d6i véi RPS nhu dwoc x4c dinh trong khoan 8.3.2 dugc huy bo.

(1) Néu hinh anh hién thoi 13 hinh anh IRAP véi NoRaslOutputFlag bing 1 va véi
nuh_layer id bing 0 khong phai 13 anh 0, cdc budc theo thit tur nhu sau duge 4p dung:
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(A) Bién NoOutputOfPriorPicsFlag dugc suy ra cho by giai ma trong thir nghiém

nhu sau:

(i) Néu hinh anh hién thoi 1a 4nh CRA, thi NoOutputOfPriorPicsFlag dugc thiét dat
bing 1 (khong quan tAm dén gia tri no_output_of prior_pics_flag).

(i) Theo «cach khic, néu g4 tri pic_width in luma samples, thi
pic_height in luma samples, hodc sps_max dec pic_buffering minusl[HighestTid] dugc
suy ra tir SPS hoat dong lan lwot khic v&i gid tri pic_width in luma samples,
pic_height in luma samples, hodc sps_max dec pic_buffering minusl[HighestTid], nhdn
dugc tir SPS hoat dong dbi v6i anh dung truée, NoOutputOfPriorPicsFlag ¢ thé (nhung
khong bt budc) duoc thiét dat bang 1 nho bd giai mi trong thir nghiém, khéng quan tim
dén gi4 tri no_output of prior pics_flag. Mic du viéc thiét dit NoOutputOfPriorPicsFlag
bing no_outpuf_of " prior_pics_flag dugc wu tién trong cic didu kién nay, bd giai mi trong

thir nghiém dugc phép thiét dit NoOutputOfPriorPicsFlag bang 1 trong trudng hop nay.

(iii)) Theo céch khac, NoOutputOfPriorPicsFlag duoc thiét dat bang
no_output_of prior pics_flag.

(B) Gia tri NoOutputOfPriorPicsFlag dugc suy ra cho by gidi méa trong thir nghiém
duogc 4p dung cho HRD theo céch sau:

(i) Néu NoOutputOfPriorPicsFlag bing 1, thi tit c4 cic bd dém Iuwu trit hinh anh
trong DPB dugc 1am rng ma khong can két xult cac hinh anh ching chira va mirc diy DPB

duoc thiét dit bang 0.

(ii) Theo cach khac, (NoOutputOfPriorPicsFlag bing 0), tit ca cac bd dém luu trix
hinh 4nh c6 chita anh dwoc danh diu 13 “khéng can két xudt” va “khong st dung dé tham
chiéu” dugc lam rdng (khong két xuét) va tit ca cac bd dém Iuu trit hinh anh khong trdng
trong DPB dugc lam rdng béi yéu cdu lap di lap lai quy trinh “dém” dugc xac dinh trong
khoan muc F.13.5.2.4 va mirc diy DPB duoc thiét dit bang 0.

(iii) Theo cach khac, (hinh anh hién thdi khong phai 13 hinh anh IRAP véi
NoRaslOutputFlag bing 1 va v6i nuh_layer id bang 0), tit ca cac b dém luu trit hinh dnh
¢6 chira anh duogc dénh d4u 13 “khéng cin két xudt” va “khéng sir dung dé tham chiéu” duoc
lam rdng (khong két xuit). Di véi mbi bd dém hru trit hinh anh duge lam réng, mirc diy
DPB dugc giam bt mét. Bién currLayerld dugc thiét dat bﬁng nuh_layer id cua hinh anh

giai ma hién thoi.
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Céc bién MaxNumReorderPics[currLayerld][HighestTid],
MaxLatencylncreasePlus1[currLayerId][HighestTid],
MaxLatencyPictures[currLayerIld][HighestTid],
MaxDecPicBufferingMinus1[currLayerId][HighestTid], dugc suy ra nhu sau:

Néu cac tham sd théng tin DPB cia 16p layer dpb_info_parameters() c¢6 mit trong
VPS, thi MaxNumReorderPics[currLayerld][HighestTid] dugc thiét dit bing
vps_max_num_reorder_pics[HighestTid] khi currLayerld bang 0 hodc dugc thiét dat bang
max_vps_num_reorder pics[CurrLayerId][HighestTid] cho currLayerld khi currLayerld 16n
hon 0. Theo cach khédc, néu cic tham s6 théong tin DPB cua I6p
layer dpb_info parameters() khong co mat, thi
MaxNumReorderPics[currLayerId][HighestTid] duogc thiét dat bing
sps_max_num_reorder pics[HighestTid] tir SPS hoat dong (khi currLayerld bang 0) hodc tir
SPS 16p hoat dong cho gia tri currLayerld.

Néu cac tham sb thong tin DPB ctia 16p layer dpb_info parameters() c6 mat trong
VPS, thi MaxLatencyIncreasePlusl[currLayerld][HighestTid] duoc thiét dit béng
vps_max_latency increase_plus1[HighestTid] khi currLayerId bing 0 hoc dugc thiét dit
bang max vps_latency increase plusl[CurrLayerId][HighestTid] cho currLayerld khi
currLayerld 16n hon 0. Néu cic tham s6 thong tin DPB cia 1ép
layer_dpb_info _pararheters() co mat trong VPS, thi
MaxLatencyPictures[currLayerId][HighestTid] duoc thiét dit bang SpsMaxLatencyPictures
[HighestTid] khi currLayerld bang O hodc dugc thiét dit bing VpsMaxLatencyPictures
[CurrLayerld][HighestTid] cho currLayerld khi currLayerld 16n hon 0. Theo cach khéc, néu
céc tham s théng tin DPB cia 16p layer dpb_info_parameters() khéng cé mit dbi véi diém
hoat dong trong thir nghiém, MaxLatencyIncreasePlusi[currLayerId] [HighestTid] dugc
thiét dst bing sps_max latency increase plusl[HighestTid] ctia SPS hoat ddng (khi
currLayerld bang 0) hoic SPS 16p hoat dong cho gid tri currLayerld va
MaxLatencyPictures[currLayerId][HighestTid] duoc thiét dat béng
SpSMaxLatencyPicnlres[currLayerId] [HighestTid] dugc suy ra tr SPS hoat dong (khi
currLayerId bang 0) hoic tir SPS 16p hoat dong cho gié tri currLayerId.

Néu cac tham s6 thong tin DPB cha diém hoat dong
oop_dpb_maxbuffering parameters () c6 mat d6i voi cac tap hop 16p két xult duoc chon,

thi MaxDecPicBufferingMinus1[currLayerld][HighestTid] dwoc thiét  dit béng
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vps_max_dec_pic_buffering minus1[HighestTid] khi currLayerld bang 0 hodc duoc thiét
dat bing max_vps dec_pic_buffering_minus1[CurrLayerId][HighestTid] cho currLayerld
cho diém hoat dong trong thir nghiém khi currLayerld 16n hon 0. Theo céch khéc, néu céc
tham sd thong tin DPB ctia diém hoat déng oop_dpb_maxbuffering parameters () khong c6
mit cho diém hoat dong trong thr nghiém, thi
MaxDecPicBufferingMinus1 [currLayerId][HighestTid] duoc thiét dat béng
sps_max_dec_pic_buffering minus1[HighestTid] tir SPS hoat dong (khi currLayerld bing
0) hodc tir SPS 16p hoat dong cho gia tri currLayerld.

Khi m6t hodc nhidu didu kién sau day la dung, quy trinh “dém” dugc xac dinh trong
khoan muc F.13.5.2.4 duoc hity bd mét cach 13p di lip lai trong khi tiép tuc giam bét mirc
diy DPB di mot d6i véi mbi bd dém Iru trit hinh dnh bd sung dugc 1am rdng, cho t6i khi
khong c6 didu kién nio sau déy 13 ding:

(1) S6 luong hinh anh véi nuh_layer id bing currLayerld trong DPB duoc déanh ddu
1a “can két xuat” 16n hon MaxNumReorderPics[CurrLayerId][HighestTid].

(2) Néu MaxLatencyIncreasePlus1[CurrLayerId][HighestTid] khong bing 0 va c6 it
nhit mét anh véi nuh_layer id bang currLayerld trong DPB ma dugc danh ddu 13 “can két
xult” ma dbi v6i n6 bién lién quan PicLatencyCount[currLayerld] 16n hon hodc bing
MaxLatencyPictures[CurrLayerId][HighestTid].

(3) S6 luong hinh anh véi nuh_layer id bing currLayerld trong DPB 16n hon hosc
bing MaxDecPicBuffering[CurrLayerld][HighestTid].

Céc quy trinh dugc xéac dinh trong khodn muc nady xay ra mot cac tirc thi khi don vi
giai mi sau cung cuia don vi truy cép n c6 chira hinh anh hién thoi duge g& bd khoi CPB.

Bién currLayerld dugc thiét dit bing nuh layer id ciia hinh anh giai ma hién thoi.

DPbi véi mbi hinh anh trong DPB dugc danh diu 13 “cin két xult” va co gia tri
nuh_layer id bing currLayerld, thi bién lién quan PicLatencyCount[currLayerld] duoc thiét
dit bang PicLatencyCount[currLayerId] + 1.

Hinh anh hién thoi duoc coi 1a d8 dugc gidi ma sau khi don vi gidi mé sau cung cta
hinh anh giai m4. Hinh anh giai ma hién thoi dugc luu trit trong by dém Iuu trit hinh anh
trbng trong DPB va quy dinh sau ddy dugc 4p dung:

(A) Néu hinh anh giai ma hién thoi ¢6 PicOutputFlag bang 1, thi né dugc danh déu 1a

“cin két xut” va bién lién quan PicLatencyCount [currLayerId] duoc thiét dat bang 0.
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(B) Theo cach khéc, (hinh anh giai mi hién thdi c6 PicOutputFlag bang 0), thi né

duoc danh ddu 14 “khéng can két xult”.

Hinh 4nh giai ma hién thoi dugc danh d4u 13 “sir dung dé tham chiéu ngén han”.

Khi mdt hoic nhiéu diéu kién sau ddy 14 dtng, quy trinh “dém” dugc xac dinh trong
khoan myc F.13.5.2.4 dugc hay bd lap di lap lai cho téi khi khong co diéu kién ndo sau day
la dung.

(A) S8 lwong hinh 4nh v6&i nuh_layer id bang currLayerld trong DPB dugc danh déu
13 “can két xuat” 16n hon MaxNumReorderPics[CurrLayerId][HighestTid].

(B) MaxLatencyIncreasePlus1[CurrLayerId][HighestTid] khéng bang 0 va c6 it nhét
mdt anh v&i nuh_layer id bang currLayerld trong DPB duoc danh déu 13 “cén két xut”, ma
d6i v6i n6, thi bién lién quan PicLatencyCount[currLayerId] 1én hon hodc bing

MaxLatencyPictures [CurrLayerId][HighestTid].
Quy trinh “dém” gdm c4c budc theo thir ty sau day:

(A) Céc hinh 4nh ma dé két xudt trudce tién dugc chon 1am céc hinh 4nh c6 gid tri nho
nht PicOrderCntVal cla tht ca céc hinh anh trong DPB dugc danh du 1a “can két xuét”.

(B) Céac hinh &nh nay duogc cat xén, st dung ctra sb cit xén phit hop duoc x4c dlnh
trong SPS hoat déng d6i v6i hinh anh c6 nuh_layer id bang 0 hodc trong SPS 16p hoat dong
cho gia tri nuh_layer id bang gié tri &6 ctia hinh anh, cac hinh anh dugc cét xén d6 duogc két
xuét theo thir tu tang dan ctia nuh_layer id va cac hinh 4anh ndy duoc dénh diu 13 “khéng

cin két xuét”.

(C) M&i bd dém lwu trit hinh anh c6 chira anh duge danh diu 13 “khéng st dung dé
tham chiéu” va n6 bao gdm mét trong cac hinh anh da duoc cit xén va dau ra dugc lam

rong.

Nhu duoc thé hién trén Fig. 62, ct phép cua tip tham sd chudi (sps - sequence
parameter set) cai bién lam vi du seq_parameter_set_rbsp dugc minh hoa. SPS cai bién bao
gbm sps_dpb_params_present_flag. Theo mdt phuwong 4n dya trén gia tri c& ndy va dua trén
gia tri nuh layer id mot s6 cac phdn thr ci phap (vi du
sps_sub_layer ordering info present flag, sps_max_dec_pic_buffering minusl1[i],
sps_max_num_reorder pics[i], sps_max latency incease plusl[i] c6 thé khéng dugc

truyén tin hiéu.
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sps_dpb_params_present_flag bing 0 xac dinh ring, d6i véi SPS vé6i nuh layer id
>0 cac phan tr cu phép sps_sub_layer ordering info present flag,
sps_max_dec pic_buffering minusl[i], sps_max_num_reorder picsJ[i],
sps_max_latency increase plus1[i] khong c¢6 mit trong SPS niy. Gi tri clia cic tham sb
ndy dugc thiét dit bang gid tri clia cdc tham sb sub_layer vps_buf info present flag][i],
max_vps_num_reorder_pics[i][j] va max_vps_latency increase plus1[i][j] duoc truyén tin
hiéu trong phdn mé rong VPS hoat dong. sps_dpb params present flag bing 1 xac dinh
ring, cho SPS véi nuh layer id >0 thi céc phin tr cu phép
sps_sub_layer ordering info present flag, sps_max_dec_pic_buffering minusl1[i],

sps_max_num_reorder_ pics[i], sps_max latency increase plusl[i] cé mét trong SPS nay.

Theo céch khac, mdt hodc nhiéu phéan tir ¢t phap c6 thé duge truyén tin hiéu sit dung
s6 luong bit ¢6 dinh da biét thay cho u(v) thay cho ue(v). Vi du chung cé thé duoc truyén tin
hi€u s dung u(8) hoac u(16) hoac u(32) hodc u(64) v.v..

Theo céach khic, mdt hodc nhiéu phe‘“ln tr ci phép co thé dugc truyén tin hiéu véi

ue(v) hodc so @6 ma hoa khac nao dé thay cho sb luong ¢b dinh céc bit nhu ma hoa u(v).

Theo cach khéc, tén ctia cic phan tir cti phap khac nhau va ngit nghia cta ching c6
thé duoc sira d6i bang cach bd sung plusl hodc plus2 hodc bing cach trir bét minusl hodc

minus2 so v&i ¢t phap va ngit nghia dd dugc mo ta.

Theo phuong 4n khéc nita, cac phan tir cti phép khac c6 thé dugce truyén tin hiéu mi
anh bat ky chd nao trong dong bit. Vi du ching c¢6 thé duoc truyén tin hidu trong tiéu dé
phan doan phién, pps/ sps/ vps/ hodc bat ky tap tham s6 khac hodc phan danh dinh khéc cta
dong bit.

Theo céc phuong 4n khac nita, tit ca cac bbi canh dugc xéac dinh trong sang ché lién
quan dn cac tap hop 16p két xult c6 thé duoc 4p dung cho cic diém hoat dong két xuit
[2,3] v&/ hodc cho cac diém hoat dong [1].

Viduy3

Phuong phap ma héa video dugc boc 19. Phuong phap ndy bao gdm bat ddu phan giai
¢t phap tidu dé phién thir nhit ctia hinh anh hién thoi. P4 x4c dinh dugc nhitng budc nao
duogc thyc hién bai bd d€m hinh anh giai ma (DPB) s€ dya vao anh va céc budc nao s& dua
vao don vi truy cap (AU). G& bo hinh anh khoéi DPB duoc thuc hién. Két xuét hinh anh tir
DPB dugc thuc hién. Bbudc giai méa va luu trit hinh dnh gidi mé hién thoi trong DPB dugce
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thuc hién. Hinh anh giai ma hién thoi trong DPB dugc danh dau. Viéc két xudt hinh anh b
sung tir DPB cling dugc thuc hién.

Trong mét s6 céu hinh, viéc gd bo va két xudt tir DPB c6 thé dua trén it nhit mot cd
két xult AU, nhu co két xult AU, c két xuit khong rasl ciia AU va/hodc c& cla cac hinh
anh trudc khong két xuét ctia AU. Co két xult AU c6 thé duoc suy ra dwa trén céc phin tir
¢t phép duoc truyén tin hidu trong dong bit va cac diéu kién khac. Cac c& AU dai dién cho
céc co dugc suy ra va dugc ap dung & mirc ctia don vi truy cdp (AU). Trong mét sé trudng
hop, cac co d6 s& 1a cac co khac véi cac cd twong tu ma ching duoc truyén tin hidu hodc
suy ra & mirc anh, nhu c& két xut hinh anh (vi dy, pic_output_flag), c& két xut khong rasl
ctia hinh anh (vi dyu, NoRaslOutputFlag) va/hodc c& khong két xuét hinh anh cta céc hinh
anh trudce (vi dy, no_output of prior_pics flag).

Theo mét cAu hinh, c& két xudt AU thir nhét c6 thé duoc suy ra tir va duge sir dung
b&i DPB va c& két xudt AU thi hai nhén duoc tir va duoc sir dung béi DPB. Theo c4u hinh
khic, tit ca céac gi4 tri phin tir ci phap cua cd két xudt hinh anh c6 thé dugc rang budc &
clng gia tri d6i voi tit ca hinh anh ma hoa AU khi két xuit hinh 4nh flag c6 mit trong tiéu
d& phién thir nhit. Trong mdt s6 cAu hinh, tt ca cac gia tri phn tir ¢t phap ctia c& két xut
hinh anh c¢6 thé dugc ring budc & ciing gia tri dbi v6i tht ca hinh anh ma hoa AU khi khi
khong ¢6 cd két xudt hinh anh nao c6 mit trong tiéu d& phién thir nhat.

Theo m6t cdu hinh, viéc g bd ¢6 thé dua trén hinh anh, viéc két xuét hinh anh c6 thé
dua trén AU (don vi truy cdp), vi€c luu trit va giai ma cé thé dya trén hinh 4nh, vi¢c danh
dAu c6 thé dya trén hinh anh va viéc két xuit hinh anh bd sung c6 thé dua trén AU. Viéc g&
b6 hinh anh khoéi SPB c¢6 thé g& bd mét hoic nhiéu hinh anh tir DPB trude khi giai ma hinh
anh hién thoi.

Theo cAu hinh khéc, viéc g& bd ¢6 thé dua trén hinh anh va viéc két xut hinh anh,
viéc giai ma va luu trit, viéc danh diu va két xuét hinh anh bd sung c¢6 thé c6 thé dua trén
AU. Theo céu hinh khéc nita, viéc g& bo, viée két xuit hinh anh, viéc giai m3 va luu tri,
viée danh d4u va két xuit hinh anh bd sung c¢6 thé c6 thé dua trén AU. Theo c4u hinh khéc,
viée g& bo, viée giai ma va luu trit va viéc danh du c6 thé dwa trén hinh anh va viée két
xuét hinh anh va viéc két xult hinh anh b sung c6 thé c¢6 thé dya trén AU. Theo cdu hinh
khac nita, viéc g& bo, viéc két xudt hinh anh, viéc giai ma va luu trit, viée danh déu va két

xuét hinh anh bd sung c6 thé dya trén hinh anh.
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Viéc danh d4u hinh anh giai ma hién thoi trong DPB c6 thé bao gdm budc danh diu
tham chiéu va budc danh d4u két xult. budc danh ddu tham chibu c6 thé dya trén hinh anh
va budc danh diu két xudt c6 thé c6 thé dua trén AU. Mirc diy DPB ¢6 thé dugc ting thém
mdt khi dnh gidi mé dugc luu trit trong DPB trong b dém luu trit tréng. Mirc dﬁy DPB c¢6
thé duoc giam b6t mot khi mot anh duge két xuét tir DPB. Mirc déy DPB c¢6 thé dugc theo
dai theo mdi 16p. Mirc ddy DPB ciing c6 thé duogc theo d5i dbi véi tap hop 16p két xuét.

DPB c6 thé bao gém cac by dém anh xac dinh va quan ly mot cach riéng dbi véi cac
hinh 4nh giai ma c6 mot hodc nhiéu d6 phan giai khac nhau, d6 sau khac nhau va mau sic
khac nhau. DPB c6 thé bao gdm m6t nhém bd dém Iuu trit hinh anh chung. Hinh anh giai
mi ¢6 thé duge luu trir trong céc bd dém luu triv hinh anh dua trén it nhit mot kich thude,
d6 phén dai va d6 sau bit. Theo mot ciu hinh, anh giai ma c6 thé dugc huu trit trong mot khe

cua bo dém anh ctia cdc bd dém luu trit hinh anh do.

Phuong phap nay c6 thé dugc thuc hién nhd b giai ma bén trong thiét bj dién tir phi
hop véi chudn mi hoéa video hiéu suit cao c6 thé md rong (SHVC - scalable high efficiency
video coding). Phuong phép nay ciing c6 thé dugc thuc hién nhd bo gidi mi bén trong thibt
bi dién tir phil hop véi chudn ma héa video hidu suét cao da canh (MV-HEVC - multi-view
high efficiency video coding).

Thiét bi dién tir dwgc tao cau hinh ¢ mi héa video cling dugc bdc 16. Thiét bi dién tir
bao gdm bo xir Iy va bd nhé ndi thong dién tir v6i bd xir ly. Cac 1énh trong bd nhd cb thé
thue hién dugc dé bat diu phan giai ct phap tiéu dé phién thi nhét ciia hinh anh hién thoi.
Céc 1énh trong b nhé ciing c6 thé tién hanh xac dinh cdc bude ndo dugc thuc hién boi bd
dém hinh anh gidi ma (DPB) s€ dua vao anh va cac budc ndo s€ dya vao don vi truy cap
(AU). Céc 1énh trong bd nhé con c6 thé tién hanh thuc hién viéc g& bo hinh anh khoi DPB.
Céc 1énh trong bd nhé ciling c6 thé tién hanh thuc hién viée két xuit hinh anh tir DPB. Cac
1énh trong bd nhé con co thé tién hanh thyc hién viéc giai mad va huu trit hinh anh giai ma
hién thori trong DPB. Céc Iénh trong bd nhé ciing c6 thé tién hanh danh ddu hinh anh giai
m4 hién thoi trong DPB. Céc 1énh trong bd nhé con cé thé tién hanh thyc hién viée két xuat
hinh anh b sung tir DPB.

Mot sb cdu hinh s& dugc md ta cing véi cac hinh v8, trong d6 cac sb chi din gidng
nhau c6 thé d& chi cac thanh phén tuong tu vé mit chirc nang. Céac hé thdng va cac phuong
phap nhu dugc md ta chung va minh hoa trén céc hinh \C 0 ban mo ta nay co thé duoc trang

bi va thiét ké theo nhidu c4u hinh khac nhau. Do vdy, m ta chi tiét sau hon sau ddy vé mot
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s6 cdu hinh, nhu duoc thé hién trén cac hinh v&, khong phai 13 dé gidi han pham vi, nhu
duoc yéu cAu bao hd, ma chi mang tinh dai dién dbi v6i cac hé thdng va cac phwong phap
do.

'Fig.63 12 so db khéi thé hién viéc ma héa video giita nhiu thiét bi dién tir 2102a-b.
Thiét bi dién tir thir nhat 2102a va thiét bi dién tir thir hai 2102b dugc minh hoa. Tuy nhién,
cén luu ¥ ring mot hodc nhiéu ddu hiéu va chirc ning dwoc mb ta lién quan dén thiét bi dién
tir thir nhat 2102a va thiét bi dién tir thir hai 2102b c6 thé duoc két hop thanh mot thiét b
dién tir 102 trong mdt s6 cAu hinh. M3i thiét bi dién tir 102 c6 thé dwoc tao cAu hinh dé ma
héa video va/hotic dé gidi md video. Céc thiét bi dién tir 102 c6 thé duge tao cu hinh dé s
dung tac vu ctia bd dém hinh anh giai ma (DPB) hdn hop. Tac vu clia bd dém hinh anh giai
mé (DPB) hdn hop nay 14 céc kich ban trong d6 nhidu budc cla viéc g& bo, két xudt (dém),
Iwu trit, danh ddu va két xudt (dém) bd sung duoc thuc hién trén bd dém hinh anh giai ma
(DPB) 116 xay ra hodc trén co s& anh hodc trén co s& don vi truy cap (AU). Mic du cac két
hop ctia cac budce nay dugce la nhu dugce thuc hién trén co s& anh hodc trén co s& don vi truy
cap (AU), tat ca cac két hop c6 thé clia viéc thuc hién mdi budce ndy dugc trg gitp riéng 1

hodc trén co s anh hodéc trén co s& don vi truy cap (AU).

Trong ban md ta nay, don vi truy cdp (AU) la tap hop céc don vi 16p triru tugng hod
mang (NAL) ma ching dugc két hop v6i nhau theo quy tic phan loai xac dinh, ma ching ¢6
tinh lién tiép theo thir tw giai ma va chiing bao gdm cac don vi NAL cua 16p mi hoéa video
(VCL) cta tit ca cac hinh anh ma héa lién két véi cing thoi gian két xudt va cac don vi
NAL khéng VCL lién két cta chung. Lép co s& thir nhit 13 16p trong d6 tit ca cac don vi
NAL VCL c6 nuh_layer id bang 0. Hinh anh mi ho4 14 sy trinh bay d4 ma ho4 ca hinh dnh
bao gdm céc don vi NAL VCL véi gia tri nuh_layer id va né bao gdm tit ca cac bd dang
cdy mé héa cta hinh anh. Trong mdt sé truong hop, hinh anh mi hoa c6 thé duge goi la
thanh phin 16p. Céc chi tiét bd sung v& cac bude dya trén hinh anh hozc dya trén don vi truy
cap (AU) duoc thé hién nhu sau cling v6i cac hinh v& Fig.69 va 70.

Theo mét cAu hinh, mdi trong s céc thiét bi dién tir 102 c6 thé phi hop véi chuin
ma héa video hiéu suét cao da canh (MV-HEVC), chuin mi hoéa video higu sudt cao c6 thé
mé rong (SHVC) hodc chuin m3 hoéa video hidu sudt cao da canh (MV-HEVC). Chuan
HEVC la chuén nén video hoat dong nhu chuén ké tiép cta dinh dang H.264/MPEG-4 AVC
(M3 hoa video tién tién) va tao ra chit luong video céi tién va céc ty 1€ nén dit liéu néng

cao. Trong ban mo ta nay, anh 1& mot day cac mAu d9 sang theo dinh dang don séc hodc mot
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diy cac mau d6 sang va hai ddy cac mAu mau séc twong ung theo dinh dang méu sic 4:2:0,
4:2:2 va 4:4:4 hoic dinh dang khac ndo d6. Hoat dong ctia bd giai mi tham chiéu gia dinh
(HRD) va hoat d6ng ctia bd dém hinh anh giai ma (DPB) cua thir ty két xuét 116 dugc md
ta cho SHVC va MV-HEVC trong JCTVC-M1008, JCTVC-L1008, JCTVC-D1004,
JCT3V-C1004, JCTVC-L0453 va JCTVC-L0452.

Thiét bi dién tir thir nhat 2102a c6 thé bao gdbm bd mi hoa 2108 va modun truyén tin
hidu thoi gian t6n thém 2112. Thiét bi dién tir thir nhat 2102a c6 thé dugc suy ra hinh anh
diu vao 2106. Trong mdt s& cAu hinh, hinh 4nh dau vao 2106 nay c6 thé dugc chup trén
thiét bi dién tir thir nhit 2102a sir dung cam bién anh, dwoc truy hdi tir bd nhé va/hodc thu
duoc tir thiét bi dién tir khac 102. B6 ma héa 2108 c6 thé ma héa hinh anh dau vao 2106 dé
tao ra dit liéu ma hoa 2110. Vi dy, bd ma hoa 2108 nay co thé ma hoa mot loat hinh 4nh dau

vao 2106 (vi dy, video). Dit liéu ma hoa 2110 c6 thé 1a dit liéu sé (vi du, dong bit).

Modun truyén tin hidu thoi gian tén thém 2112 6 thé tao ra viée truyén tin hiéu bd
sung dua trén dit li€u m& hoa 2110. Vi dy, médun truyén tin hiéu thoi gian ton thém 2112 c6
thé bd sung dit liéu thoi gian ton thém cho dit 1iéu ma hod 2110 dudi dang thong tin tidu dé
phién, thong tin tap tham s video (VPS - video parameter set), thong tin tap tham s chudi
(SPS - sequence parameter set), thong tin tip tham s6 hinh anh (PPS - picture parameter
set), s6 dém tir tu anh (POC - picture order count), ky hiéu hinh anh tham chiéu v.v.. Trong
mot s6 cau hinh, médun truyén tin hiéu thoi gian tén thém 2112 ¢6 thé tao ra chi s6 bao bd

chi bdo su quéa dd gitra hai tdp hop hinh anh.

B6 mé héa 2108 (va mbdun truyén tin hiéu thoi gian ton thém 2112, vi dy) ¢6 thé tao
ra dong bit 2114. Dong bit 2114 nay c6 thé bao gdm dit liéu hinh 4nh m& hoa dua trén hinh
anh dAu vao 2106. Trong mdt sd cau hinh, dong bit 2114 nay ¢ thé bao gdm dit lidu tidu dé,
nhu thong tin tiéu dé phién, théng tin VPS, thong tin SPS, thong tin PPS v.v.. Do c4c hinh
anh dau vao bérsung 2106 dugc md hoa, dong bit 2114 c6 thé bao gdm mdt hodc nhidu hinh
anh m3 hoa. Chéng han, dong bit 2114 ¢6 thé bao gdm mdt hoic nhiéu hinh anh tham chiéu
ma hoa va/hoac cac hinh anh khac.

Dong bit 2114 c6 thé dugc cung cip cho bd giai ma 2104. Theo mdt vi du, dong bit
2114 c6 thé dugc truyén dén thiét bi dién tir thir hai 2102b sir dung két ndi hitu tuyén hosc
vO tuyén. Trong mot sd trudng hop, viée nay cé thé duoc thuc hién qua mang, nhu Internet
hodc mang cuc bd (LAN). Nhu dugc thé hién trén Fig.63, bo giai ma 2104 c6 thé dugc thuc
hién trén thiét bi dién tir thir hai 2102b riéng véi bd ma héa 2108 trén thiét bi dién tir thi
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nhit 2102a. Tuy nhién, cin luu y ring bd ma hoa 2108 va bd giai ma 2104 c¢6 thé duoc thuc
hién trén cting thiét bi dién tir 102 trong mét s6 cAu hinh. khi b ma héa 2108 va bod giai ma
2104 dugc thyc hién trén cung thiét bi dién tu, chéng han, dong bit 2114 cé thé dugc cung
cép qua bus cho bd gidi ma 2104 hodc dugce luu trit trong bd nhd dé truy hdi tr bd giai ma
2104.

B0 giai mi 2104 c6 thé thu (vi dy, thu dugc) dong bit 2114. Bo giai ma 2104 c6 thé
tao ra hinh anh giai ma 2118 (vi dy, mét hodc nhiéu hinh 4nh giai mé 2118) dua trén dong
bit 2114. Hinh anh gii ma 2118 c6 thé dwoc hién thi, dugc phét lai, duge Iuu trit trong bd

nhé va/hoic dugc truyén dén thiét bj khac v.v..

B giai ma 2104 c6 thé bao gdm by dém hinh anh giai ma (DPB) 116. B6 dém hinh
anh giai ma (DPB) 116 c6 thé 1a bd dém gitt lai c4c hinh 4nh giai ma dé tham chibu, sép xép
lai thtr tu két xult hodc khoang tré két xuét dugce xac dinh cho bd giai ma tham chiéu gia
dinh (HRD). Trén thiét bi dién tir 102, bd dém hinh anh giai ma (DPB) 116 c6 thé dugc st
dung d luu trit cac hinh anh dwoc tai thiét (vi du, duoc giai m3) tai bd giai ma 2104. Cac
hinh &nh dugc luu trit nay sau d6 co thé dugc st dung, vi dy, theo co ché dy dan lién két.
Khi cac hinh anh giai ma khong dGng tht ty, thi cac hinh anh nay c¢6 thé dugc lvu trit trong
b6 dém hinh anh giai ma (DPB) 116 theo d6 sau nay chiing c¢6 thé dwoc hién thi theo thir tu.

Theo chudn H.264 hodc chudn ma héa video tién tién (AVC), viéc quan ly bd dém
hinh 4nh giai ma (DPB) 116 (vi du, x6a, b sung anh, sip xép lai thir ty anh v.v..) dwoc thuc
hién sir dung céc hoat dong kiém soat quan 1y by nhd (MMCO). Nhiéu phwong phap quan
ly bd dém hinh anh gidi ma (DPB) 116 khéac nhau dang dugc xem xét.

Bo giai ma 2104 c6 thé bao gdbm mddun van hanh b dém hinh anh giai ma (DPB)
hén hop 2120. Médun van hanh b6 dém hinh anh giai ma (DPB) hdn hop 2120 cha y dén
cac phuong phap quan ly bo dém hinh anh giai ma (DPB) 116 vdi cac budce dua trén co s&
anh 2122 va/hodc cac phuong phap quan ly by dém hinh anh giai ma (DPB) 116 vdi cac
bude dua trén don vi truy cadp (AU) 2124. Vi du, mét vu diém cua viéc sit dung cac budc
dua trén hinh anh 2124 d6i véi viéc g& bo, Iuu trit va danh ddu tham chiéu 1 bd nhé t6i wu
ctia bd dém hinh 4nh giai md (DPB) 116 s& dugc sir dung bdi nhiéu 16p khéac nhau. Do vy,
tdng bd nhd can thiét khi sir dung céc bude dua trén hinh anh c6 thé nhd hon. M6t wu diém
ctia viée st dung céc bude dua trén don vi truy cdp (AU) 2124 ddi véi viée két xudt (bao
gbm két xuét, danh dau két xult va két xuét bd sung) 1a quy trinh két xudt c6 thé dugc don

gian hoa.
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Fig.64 thé hién so @ ludng ctia phuong phap 2200 @& hoat dong bd dém hinh anh
giai ma (DPB) hdn hop 116. Phuong phap 2200 nay c6 thé dugc thuc hién bdi bé dém hinh
anh giai ma (DPB) 116 duéi dang mdt phin ciia bd giai ma 2104 trén thiét bi dién tir 102.
Theo mdt cdu hinh, phuwong phép 2200 nay c6 thé dugc thuc hién nhd médun vin hanh bd
dém hinh anh giai ma (DPB) hdn hop 2120. Bé dém hinh 4nh giai ma (DPB) 116 c¢6 thé bét
diu budc phan giai 2202 tidu d&& phién thi nhét ctia hinh anh hién thoi. B dém hinh anh
giai ma (DPB) 116 c6 thé x4c dinh 2204 cac budc hoat dong nao cta by dém hinh anh giai

ma (DPB) hdn hop s& dua vao anh va cac budc nio s& dua vao don vi truy cap (AU).

O bude 2206, bd dém hinh anh giai ma (DPB) 116 ¢ thé thuc hién g6 bo (khong co
két xuit) tir bd dém hinh anh giai ma (DPB) 116. Viéc g& bo ndy c6 thé g& bo cac hinh anh
khoi bd dém hinh anh giai ma (DPB) 116 trudc khi giai ma hinh anh hién thoi. B6 dém hinh
anh giai md (DPB) 116 nay c6 thé thuc hién 2208 viéc két xuit hinh anh (dém) tir bd dém
hinh anh giai md (DPB) 116. Két xuét hinh anh (dém) c¢6 thé chi viéc két xut cac hinh anh
tir b6 dém hinh anh giai ma (DPB) 116 vao thoi gian g& bé bd dém hinh anh ma hoa (CPB).
Trong mot s6 c4u hinh, thuat nglt dém co thé duoc sir dung dé chi viéc két xuit mot hodic
nhiéu hinh anh tir b dém hinh anh giai ma (DPB) 116. Do vy, cac thuit ngit dém va két
xuét c6 thé duoc sir dung thay dbi cho nhau.

O budc 2210, bd dém hinh 4nh giai ma (DPB) 116 c6 thé gidi m& va hwu trit hinh anh
hién thoi trong bd dém hinh anh giai ma (DPB) 116. G budc 2212, b dém hinh anh giai ma
(DPB) 116 c6 thé danh ddu hinh anh giai ma hién thoi dugc luu trit trong bd dém hinh anh
giai ma (DPB) 116 d6. Vi duy, & budc 2212, bd dém hinh anh giai ma (DPB) 116 nay c6 thé
danh ddu hinh anh giai mi hién thoi 12 “khong st dung dé tham chiéu”, “duoc sir dung dé
tham chiéu” “cén két xut” hoic “khong can két xuat”. O budc 2214, bd dém hinh anh giai
mé (DPB) 116 nay ciing c6 thé thuc hién viéc két xuit hinh anh khéc nita (dém bd sung) tir
bd dém hinh anh giai ma (DPB) 116. Trong mét s& cAu hinh, viéc g& bo/dém lap lai ciia céc
hinh anh tir bd dém hinh anh giai ma (DPB) 116 c6 thé xuét hién cho t6i khi cac didu kién
nhét dinh duge thoa méan.

Fig.65 thé hién so db ludng ctia phuong phap khac 2300 dé hoat déng ctia bd dém
hinh anh giai ma (DPB) hdn hop 116. Vi dy, phuong phip nay 2300 trén Fig.65 c6 thé 1a
phuong phap duogc uu tién dé hoat dong ctia bd dém hinh anh giai ma (DPB) hdn hop 116.
Phuorngv phap nay 2300 c6 thé dugc thuc hién béi bo dém hinh anh giai ma (DPB) 116 la
mot phin ctia bd gidi ma 2104 trén thiét bi dién tir 102. Theo mdt cAu hinh, phuong phép
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nay 2300 co thé dugc thuc hién nhd médun vin hanh bd dém hinh 4nh giai ma (DPB) hén
hop 2120. B dém hinh anh giai ma (DPB) 116 nay c6 thé bat dau budc phan giai 2302 tiéu
d& phién thir nhit ciia hinh anh hién thoi. Thuét ngit hn hop chi thue t 14 mot s6 bude hoat
dong cua by dém hinh anh giai ma (DPB) 116 dugc thyc hién trén co s& anh va mot sb bude
hoat ddng cua by dém hinh anh giai ma (DPB) 116 dugc thuc hién trén co s don vi truy
cap (AU). O budc 2314, by dém hinh anh giai ma (DPB) 116 nay c6 thé thuc hién 2304 viée
g& bd dua trén hinh anh (khong c6 két xuét) tir bd dém hinh anh giai ma (DPB) 116. Bo
dém hinh anh giai ma (DPB) 116 c6 thé thuc hién 2306 viéc két xuit (46m) anh dya trén
don vi truy cap (AU) tir bd dém hinh anh giai ma (DPB) 116. B6 dém hinh 4nh giai ma
(DPB) 116 c6 thé thyc hién 2308 viéc giai ma dua trén hinh &nh va luvu trit hinh anh hién
thoi trong b dém hinh anh gidi ma (DPB).

O bude 310, b dém hinh anh giai ma (DPB) 116 ¢6 thé thuc hién danh diu dya trén
hinh 4nh d6i v6i hinh 4nh giai ma hién thoi trong bd dém hinh anh giai ma (DPB). Bude
d4nh diu duoc thuc hién nhd bé dém hinh anh giai ma (DPB) 116 c6 thé duoc tiép tuc phan
chia dé bao g(‘“)m ca budc danh d4u tham chiéu va buéce danh déu két xuét. Trong ban mo ta
ndy, viéc dénh ddu céc hinh anh 13 “khdng sir dung dé tham chiéu” hodc “dugc sir dung dé
tham chiéu” dugc goi 14 budc danh diu tham chiéu. Hinh 4nh ma ho4 trong bd dém hinh
anh giai md (DPB) 116 c6 thé chi duge danh diu 13 mot trong sé “khéng sir dung dé tham
chiéu”, “sir dung dé tham chiéu ngén han”, vhoéc ;‘sir dung dé tham chiéu dai han” vao
khoanh khic dugc quy dinh bit ky trong khi vin hanh quy trinh giai mi. Viéc 4n dinh mét
trong cac diu hidu nay ddi véi anh s& g bo 16 rang cic du hiéu khac ma ching dugc 4n
dinh d6i véi anh. Khi anh dugc dénh déu 1a “dugc st dung dé tham chiéu” thi didu nay dé
chi chung dbi voi anh dugc danh du 13 hodc “sit dung dé tham chiéu ngén han” hodc “str
dung dé tham chiéu dai han”, nhung khéng bao gir dé chi ca hai truong hop. Trong ban md
ta ndy, viéc danh ddu cac hinh anh 13 “cén két xuit” hodc “khong cin két xuét” dugc goi 1a

budc danh diu két xuét.

Bo6 dém hinh anh giai ma (DPB) 116 c6 thé hoat dong theo c4ch thirc ma buéc danh
dAu tham chiéu va budc danh dau két xuit c6 thé xay ra hodc trén co s& anh hoic trén co s
don vi truy cap (AU). Néi chung, tit ca céc két hop c6 thé (c6 bon két hop dién hinh) cta
viéc thuc hién hai budc danh dau nay mdt cach riéng 1€ trén co s& anh hodc trén co s& don
vi truy cép (AU) duoc trg gitip. Tuy nhién, t6t hon néu budc déanh d4u tham chiéu dya trén
hinh anh va budc danh déu két xuét dua trén don vi truy cap (AU).
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B6 dém hinh anh giai ma (DPB) 116 ciing c¢6 thd thuc hién 2312 viéc danh diu két
xuét dua trén don vi truy cdp (AU) ciia hinh anh giai ma hién thdi. B6 dém hinh anh giai ma
(DPB) 116 c6 thé thuc hién 2314 viéc g& bo hinh anh dwa trén don vi truy cdp (AU) khac
nita (d8m bd sung) tir bo dém hinh 4nh giai ma (DPB) 116. Trong mdt sb cau hinh, viéc g&
bd/dém lap lai ctia cac hinh anh tir bd @ém hinh anh giai ma (DPB) 116 c6 thé xut hién cho
t6i khi céc didu kién nhat dinh dugc thda man.

Theo mdt sb phwong phap, c6 thé cin céc rang budc vé tinh phit hop ctia dong bit ddi
v6i céc cd trong tiéu d& phan doan phién. Trong mét sd trudng hop, cc rang budc niy cb
thé duoc &p dung cho céc co d6i voi cac hinh anh thudc ciing mét don vi truy cép (AU). Vi
du, cac cd pic_output_flag va/hodc no_output_of prior_pics_flag c6 thé 13 can thiét dé tuan
thii c4c rang budc tinh phi hop ctia dong bit. Ching han, JCTVC-L1003, JCTVC-M1008 va
JCT3V-D1004 mdi tai lidu déu md ta viéc truyén tin hién trong tidu dé phan doan phién sir
dung pic_output_flag va no_output of prior pics_flag. Noai ra, cac c& nhu PicOutputFlag,
NoRaslOutputFlag va NoOutputOfPriorPicsFlag c6 thé suy ra dugc dva trén céc phin tir ¢l
phép va céc loai don vi NAL.

JCTVC-L1003, JCTVC-M1008 va JCT3V-D1004, ciing bao gdm mb ta vé DPB cho
HEVC, SHVC va MV-HEVC. JCTVC-M1008 SHVC Draft Text 1 cung cip du thao vin
ban cho phin md rong c6 thé md réng ctia HEVC. JCT3V-D1004 MV-HEVC Draft Text 4

mo ta du thao vin ban cho phén mé rong da canh cia HEVC.

Dong bit mé hod video, theo JCTVC-L1003, JCTVC-M1008 va/hogc JCT3V-D1004,
c¢6 thé bao gém c4u tric cu phap dugc didt vao céc béd dit ligu logic duge goi chung 1a cac
don vi 16p triru tugng hod mang (NAL). Mdi don vi NAL bao gbm tiéu dé cta don vi NAL,
nhu tidu d& ctia don vi NAL hai byte (vi dy, 16 bit), & xac dinh myc dich ctia phan dit liéu
chuyén lién quan. Vi du, m3i phién ma hoa (va/hodc anh) c6 thé 1a mi héa thanh mdt hogc
nhidu don vi NAL ciia phién (va/hodc anh). Cac don vi NAL khéc c6 thé duge bao gdm
dung cho cac hang muc dit liéu khac, nhu vi dy, théng tin ndng cao bd sung, phién ma hoa
ctia hinh anh truy nhap 16p phu tam thoi (TSA), phién ma hoé ctia hinh anh truy nhap 16p
phu tam thoi theo budc (STSA), phién ma hoa khong TSA, anh ké tiép khong STSA, phién
ma hod cua hinh anh truy nhép lién két gdy, phién ma ho4 ctia hinh 4nh lam méi giai ma tirc
thi, phién ma hoa cta hinh &nh truy nhip ngiu nhién sach, phién ma hod ctia hinh 4nh chinh
6 thé giai ma, phién m3 hoé cia duge dan nhin dbi v6i hinh anh g& bo, tap tham sb video,

tdp tham s6 chudi, tdp tham s6 hinh &nh, du phén cach don vi truy cép, dubi cua chubi,
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dudi ctia dong bit, dit lidu ctia bd loc va/hoic thong bio thong tin ning cao chudi. Bang (7)
dudi ddy minh hoa mdt vi du vé cac mi ctia don vi NAL va céc 16p ctia loai don vi NAL.

Cac loai don vi NAL khéc cling c6 thé dugc bao gom, néu can.

Cén hiéu rﬁng cac gia tri clia loai don vi NAL dbi véi cac don vi NAL duge thé hién
trong bang (7) c6 thé 1a duge trang bi lai va dugc 4n dinh lai. Ngoai ra, cac loai don vi NAL

b sung c6 thé dugc bd sung hodc g& bo.

Hinh anh cta diém truy nhip ngiu nhién trong anh (IRAP) 13 hinh anh m3 ho4, ma
d6i voi né, mdi don vi NAL 16p mi héa video c6 nal unit type nim trong khoang tir
BLA_W_LP dén RSV _IRAP_VCL23, bao gbm ca gié tri dau cubi, nhu dugc thé hién trong
bang (7) dudi day. Hinh anh IRAP chi bao gdm c4c phién ma hoa trong anh (i).

Hinh &nh lam mdéi gidi ma tic thi (IDR) 13 hinh 4nh IRAP, ma d6i v6i né, mdi don vi
NAL 16p ma hoéa video c6 nal unit_type bing IDR_W_RADL hodc IDR_N_LP, nhu dugc
thé hién trong bang (7). Hinh 4nh 1am md&i giai ma tirc thi (IDR) chi bao gém céc phién I va
c6 thé 13 hinh 4nh thi nhit trong dong bit theo thir ty giai mé, hodc c6 thé xuit hién sau
trong dong bit.

MJi hinh anh IDR 13 hinh 4nh thir nhit cua chudi video ma héa (CVS) theo thir tu
giai ma. Hinh anh truy nhép lién két gy (BLA) 14 hinh 4nh IRAP, ma d6i v6i nd, m3i don
vi NAL 16p méd héa video c6 nal unit_type bing BLA W_LP, BLA_ W _RADL, hoic
BLA_N_LP, nhu dugc thé hién trong bang (7).

Hinh 4nh BLA chi bao gdm cac phién I va c6 thé 13 hinh anh thir nhit trong dong bit
theo thir tu giai ma, hodc co thé xuit hién sau trong dong bit. Mdi hinh anh BLA bat dau
chudi video ma héa méi va c6 cing tac dung trén quy trinh giai md giéng nhu hinh anh

IDR. Tuy nhién, hinh 4nh BLA bao gém cac phin tir ¢ phap ma ching tap hinh anh tham

chiéu khong tréng.
Bang 42
nal unit | Tén cua Noi dung don viNAL va ~|Lép  cua
type nal unit type cau tric ci phép cia phan dit liéu chuyén loai don vi
chuoi byte tho (RBSP) NAL
0 TRAIL_N Phan doan phién m3 hod cta hinh anh kéo| Lép mi
_ khong TSA, khong STSA héa video
1 TRAIL R slice_segment layer rbsp() (VCL)
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2 TSA N Phén doan phién mi hod cta hinh &nh truy| VCL

3 TSA R nhap 16p phu tam thoi (TSA)
slice_segment layer rbsp()

4 STSA N Phin doan phién mi hod cta hinh anh truy| VCL

5 STSA R nhap 16p phu tam thoi theo bude (STSA)
slice_segment layer rbsp()

6 RADL N Phén doan phién m3 ho4 ctia hinh anh chinh ¢4 VCL

7 RADL R thé giai ma truy nhap ngiu nhién (RADL)
slice_segment layer rbsp()

8 RASL N Phan doan phién ma hoa ctia hinh anh dén dau/ VCL

9 RASL R bd qua truy nhap ngiu nhién (RASL)
slice segment layer rbsp()

10 RSV_VCL _N10 Céc loai don vi NAL VCL khong tham chiéul VCL

12 RSV_VCL N12 16p phu khong IRAP du phong

14 RSV_VCL N14

11 RSV_VCL _R11 Céc loai don vi NAL VCL tham chiéu 16p phy| VCL

13 RSV _VCL R13 khong IRAP du phong

15 RSV_VCL R15

16 BLA W LP Phin doan phién mi hoa cia hinh anh truy] VCL

17 BLA W _RADL nhap lién két giy (BLA)

18 BLA N LP slice_segment layer rbsp()

19 IDR W RADL Phan doan phién m ho4 ctia hinh anh 1am méi VCL

20 IDR N LP gidi md thc  thi (IDR) slice.
segment layer rbsp()

21 CRA_NUT Phéin doan phién mi hoa hinh &nh truy nhép| VCL
ngau nhién sach (CRA)
slice_segment layer rbsp()

22 RSV IRAP VCL22 | Céc loai don vi NAL VCL IRAP dy phong VCL

23 RSV _IRAP VCL23

24.31 RSV_VCL24.. Céac loai don vi NAL VCL khong IRAP dy) VCL

RSV VCL31 phong i

32 VPS NUT Tép tham s0 video 16p mi
Video parameter set rbsp() héa khong

33 SPS_NUT Tép tham sb day khong
Seq parameter _set rbsp() VCL

34 PPS NUT T4p tham s6 hinh anh khong
pic_parameter_set_rbsp() VCL

35 AUD NUT D4u phan céch don vi truy cap khong
access_unit_delimiter RBSP() VCL

36 EOS _NUT Dudi ctia chudi khong
end of seq rbsp() VCL

37 EOB NTUT Dudi cua dong bit khong
end of bitstream_rbsp() VCL

38 FD NUT Dit liéu ctia bd loc khong
filler data_rbsp() VCL
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39 PREFIX_SEI NUT | Théng tin ning cao bd sung khong
40 SUFFIX_SEI NUT | sei_rbsp() VCL
41..47 | RSV_NVCLA41.. Dy phong khong
RSV _NVCLA47 VCL
48..63 | UNSPEC4S.. Khong xé4c dinh khong
UNSPECS3 VCL
Bang (7)

Trén bang (8) dudi ddy, ct phap tiéu dé ciia don vi NAL c6 thé bao gdm hai byte dit
lidu, goi la, 16 bit. Bit thi nhét c6 thé 1a “forbidden_zero bit” luén dugc thiét dat bz‘ing 0 tai
diém bét dau cua don vi NAL. Sau bit tiép theo c6 thé 1a “nal unit_type” x4c dinh phin dit
lidu chuyén ctia ch3i byte tho (‘RBSP”) ¢6 trong don vi NAL nhu dugc thé hién trong bang
(7) néu trén. 6 bit tiép theo c6 thé 13 “nuh _layer id” xic dinh su phén cach cua 16p do.
Trong mot s6 truong hop, sdu bit ndy c6 thé duwoc xac dinh d& thay thé Ia
“nuh_reserved_zero_6bits”. nuh_reserved zero_6bits c6 thé bing 0 theo tiéu chuin thong
s6 k¥ thudt co s&. M3 hoa trong anh video md& réng dugc va/hodc cic phdn md rong cu
phéap, nuh _layer id co thé x4c dinh réng don vi NAL cu thé nay thudc vé 16p dugc xac dinh
bdi gid tri 6 bit ndy.

Phin tt cG phdp tiép theo c6 thé 1a “nuh temporal id plusl”.
nuh_temporal id plusl - 1 ¢o thé x4c dinh nhan dién tam thoi cho don vi NAL d6. Nhan
dién tam thoi khac nhau dugc Temporalld co thé duoc xac dinh 1a Temporalld =
nuh_temporal_id plusl - 1. Nhan dién tam thoi Temporalld dugc st dung dé xac dinh 16p
phu tam thoi. Bién HighestTid x4c dinh 16p phu tam thdi cao nhit duoc giai ma.

Bang 43

nal_unit_header() { Descriptor
forbidden_zero_bit 1)
nal unit type u(6)
nuh_layer_id u(6)
nuh_temporal_id_plusl u3)

}

Bang (8)

Béang (9) dudi ddy thé hién ciu tric ct phap tip tham sb chudi (SPS) lam vi du.
pic_width_in luma samples xic dinh chiéu réng ctia m&i hinh anh giai mi trong cic bd
luma samples. pic_width_in_luma_samples khéng bang 0. pic_height in luma_samples xé4c
dinh chiéu cao mdi hinh 4nh giai mi trong cic bd luma samples.

pic_height in luma samples khong bing 0.
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sps_max_sub_layers minusl + 1 x4c dinh lugng t6i da ca cac 16p phu tam thoi cé
thé c6 mit trong mbi CVS 1a SPS. Gi4 tri sps_max_sub_layers_minus] nim trong khoang tir

0 dén 6, bao gom ca gia tri dau cudi.

Co  sps_sub_layer ordering info present flag bang 1 xic dinh ring
sps_max_dec_pic_buffering minusl1[i], sps_max num_reorder pics|i] va
sps_max_latency increase plusl[i] cac phdn tir ci phap c6 mat dbi véi cac 16p phu
sps_max_sub_layers minusl + 1. sps_sub layer ordering info present flag bing 0 xéc
dinh rﬁng cac gia tri cua
sps_max_dec_pic_buffering minusl[sps max sub layers minusl],
sps_max_num_reorder_pics[sps_max sub_layers minusl] va
sps_max_latency increase plusl[sps_max_sub layers minusl] 4p dung cho t4t ca cac 16p

phu.

sps_max_dec_pic_buffering minus1[i] + 1 xac dinh kich thudc cin thiét t5i da cta
bd dém hinh anh gidi ma dbi véi CVS trong cac bd cua cac bd dém luvu trit hinh anh khi
HighestTid bang i. Gia tri sps_max_dec_pic_buffering_minus1[i] nim trong khoang tir 0
dén MaxDpbSize - 1, bao gdm ca gi4 tri dau cudi trong 46 MaxDpbSize x4c dinh kich thudc
tdi da cia bd dém hinh anh giai ma trong cac by cla cac by dém luu trt hinh anh. Khi i l6n
hon 0, thi sps max dec pic buffering minusl[i] s€ 1én hon hodc béﬁg
sps_max_dec_pic_buffering minusl[i - 1]. Khi sps max dec pic_buffering minus1[i]
khong c6 mit cho i ndm trong khoang tir 0 dén sps_max_sub_layers minusl - 1, bao gém
ca gid tri dAu cubi, do sps_sub layer ordering info present flag bang 0, thi suy ra

sps_max_dec_pic_buffering minusl[sps max_sub layers minusl].

sps_max_num_reorder pics[i] chi béo luong t8i da cho phép cta céc hinh anh ma
chiing dimg trudc anh bat ky trong CVS theo thir tw giai mi va tiép theo hinh anh d6 theo
thir tw két xuét khi HighestTid bang i. Gia tri sps_max num reorder pics[i] nim trong
khoang tir 0 d&én sps_max_dec _pié_buffering_minusl[i], bao gdm ca gi tri dau cubi. Khi i
Ion hon 0, thi sps max num reorder pics[i] c6 thé 1a 16n hon hoic bing
sps_max_num_reordetpics[i - 1]. Khi sps_max_num_reorder _pics[i] khong cé mdt cho i
nim trong khoang tir 0 dén sps_max_sub_layers_minus] - 1, bao gdm ca gié tri ddu cudi, do
sps_sub_layer ordering info present flag bang 0, thi suy ra

sps_max_num_reorder pics[sps_max_sub layers minus1].
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sps_max_latency increase_plus1[i] khong bing 0 c6 thé dugc sir dung d tinh toan
gia tri SpsMaxLatencyPictures[i], gid tri ndy x4c dinh lugng t8i da ctia cac hinh anh ma
ching dimg trudc anh bit ky trong CVS theo thir tu két xuit va tiép theo hinh anh d6 theo
thir tw giai ma khi HighestTid bang i. Khi sps_max_latency increase plusl[i] khéng bang
0, thi gia tri SpsMaxLatencyPictures[i] dugc xdc dinh la SpsMaxLatencyPictures[i] =
sps_max_num_reorder_ pics|i] +  sps_max latency increase plusl[i] - 1. Khi
sps_max_latency increase_plus1[i] bang 0, thi khong c6 gi¢i han tuong (mg nio dugc thé
hién. |

Gi4 tri sps_max_latency increase plus1[i] ndm trong khoang tir 0 dén 2*? - 2, bao
gdm c4 gi4 tri dAu cubi. Khi sps_max_latency increase plus1[i] khéng c6 mit cho i nim
trong khoang tir 0 dén sps_max_sub_layers minusl - 1, bao gdm ca gi4 tri ddu cubi, do
sps_sub_layer ordering info present flag bing 0, nén né dugc suy ra bing

sps_max_latency increase plusl[sps max sub_layers minusl].

Béang 44

seq parameter set rbsp() {

sps_max_sub layers minusl

pic_width_in_luma samples
pic_height in luma samples

for( i={ sps_sub_layer ordering info_present_flag?0:
sps_max_sub_layers minusl );

I<=sps max sub lavers minusl; i++3 {
sps_max_dec_pic_buffering_minuslfi]
sps_max_num_reorder piesfi]
sps max latency increase pluslli]

}

Bang (9)

Ngoai ra, JCTVC-L1003 mé ta chudn HEVC. Vi duy, chi tiét lién quan dn
pic_out flag vano_output_of prior pics_flag duoc thé hién trong bang (10) dudi day:
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Bang 45

CU PHAP PHAN PAU POAN PHIEN CHUNG

slice_segment_header( ) {

first_slice_segment in pic flag

ifi nal_unit_type>=BLA_W LP&&nal unit type<=RSV_IRAP VCI23)
ne_output_of prior_pics_flag

slice_pic_parameter_set_id

ifi{ Hirst_slice_segment_in_pic_fiag ) {
ifi dependent_slice_segments_enabled flag )

dependent_slice_segment_flag

slice_sepment address

}
if{ 'dependent_slice_segment flag ) {
for( i=0; 1 <num_extra_slice_header bits; i++)
glice_reserved flag[i]
slice_type
ifl output_flag_present_flag)
pic_output_flag

Bang (10)

Trong bang (10), no_output_of prior pics_flag tic dong dén dAu ra ctia cac hinh anh
giai ma trudce déy trong bd dém hinh anh giai ma (DPB) sau budc giai ma cua IDR hodc
hinh anh BLA khong phai 14 hinh anh thu nhét trong dong bit nhu dugc xé4c dinh trong Phu
luc C cia JCTVC-L1003.

output_flag_present_flag bang 1 chi bao ring phén tir ct phap pic_output flag c6
mit trong céc tiéu dé phién lién két. output_flag_present_flag bang 0 chi béo ring phén tir
¢l phép pic_output_flag khéng c6 mit trong cac tiéu dé phién lién két. pic_output_flag tac
dong tdi cac quy trinh két xuét hinh anh giai mé va g& bo nhu dugce xac dinh trong Phu luc
C ctia JCTVC-L1003. Khi pic_output_flag khong c6 mét, thi suy ra 1.

DPbi véi qua trinh gidi md chung (nhu dugc néu tai 8.1 cta JCTVC-L1003),
PicOutputFlag dugc dét nhu sau:

- Néu hinh anh hién thoi 14 anh RASL va NoRaslOutputFlag ctia hinh anh IRAP lién
két bang 1, thi PicOutputFlag c6 thé dugc thiét dit bang 0.

- Theo céch khac, PicOutputFlag c6 thé duge thiét dit 1a pic_output_flag.

Ngoai ra, trong qué trinh giai ma chung d& tao ra cac hinh anh tham chiéu khong c6
@ st dung (nhu dugc néu tai phin 8.3.3.1 ciia JCTVC-L1003), gia tri PicOutputFlag d6i
v6i anh tao ra c6 thé dugce thiét dat bing 0 trong cc diéu kién nhét dinh. |

Khi anh hién thoi 1a hinh anh IRAP, quy dinh sau ddy dugc ap dung:
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- Néu hinh anh hién thoi 13 hinh anh IDR, hinh 4nh BLA, hinh 4nh thé nhét trong
dong bit theo thir tur gidi ma hodc hinh anh thi nhét tiép theo dudi don vi NAL ctia day theo
thir ty giai mé, bién NoRaslOutputFlag c6 thé duoc thiét diit bang 1.

- Theo céch khéc, néu mét s6 phwong tién bén ngoai chua dwgc xac dinh trong
JCTVC-L1003 c6 thé sir dung dugc dé thiét dat bién HandleCraAsBlaFlag tai gid tri d6i voi
anh hién thoi, thi bién HandleCraAsBlaFlag c6 thé dwoc thiét dat 13 gia tri dugc tao ra boi
cac phuong tién bén ngoai va bién NoRaslOutputFlag c6 thé duoc thiét dat la
HandleCraAsBlaFlag.

- Theo céch khac, bién HandleCraAsBlaFlag c6 thé dugc thiét dit bing 0 va bién
NoRaslOutputFlag c6 thé dugc thiét dat bang 0.

Nhu da mo ta trén day, don vi truy cép (AU) la tdp hop céc don vi 16p triru tugng hoa
mang (NAL) ma ching dugc két hop véi nhau theo quy tic phan loai x4c dinh, ma ching c6
tinh lién tiép theo thi tr giai md va ching bao gdm céc don vi NAL ctia 16p ma hoéa video
(VCL) cua tit ca hinh anh mi hoé két hop véi cung thoi gian két xudt va cac don vi NAL
khong VCL lién két cta ching. Lép co s& thir nhét 13 16p trong do tt ca cac don vi NAL
VCL c6 nuh_layer id bing 0. Hinh 4nh mi ho4 13 su biéu dién giai md cta hinh 4nh bao
gdm céc don vi NAL VCL véi gid tri nuh_layer id va chiing bao gdm tat ca céc bd dang
cAy md hoa cta hinh anh. Trong mdt s§ trudng hop, hinh anh m3 hod c6 thé duoc goi 1a
thanh phﬁn 16p. Cac chi tiét bd sung vé cac bude dua trén hinh anh hodc dya trén don vi truy

cap (AU) dugc thé hién lién quan dén céc hinh v& Fig.69 va Fig.70 dudi day.

Trong mét s6 cAu hinh, cic rang budc tinh phu hop cta dong bit dbi vai
pic_output_flag va/hodc no_output_of prior_pics_flag c6 thé dugc sir dung dbi voi cac hinh
anh m3 ho4 trong don vi truy cap (AU). Ngoai ra, ba c& két xudt méi ctia don vi truy cép, cd
két xudt AU (vi dy, AuOutputFlag), co két xuét khong RASL AU (vi du,
AuNoRaslOutputFlag) va khéng két xudt AU ciia cd cac hinh anh trudc (vi du,
AuNoOutputOfPriorPicsFlag), c6 thé duge suy ra cho AU duya trén gia tri cac phﬁn tr cu
phap khac va cac loai don vi NAL d6i véi cac hinh anh mi hoé trong AU. Trong mdt s& ciu
hinh, viéc két xudt va g& bod céc hinh anh c¢6 thé dua trén ba c& bay (vi du, AuOutputFlag,
AuNoRaslOutputFlag va AuNoOutputOfPriorPicsFlag) cho SHVC va HEVC da canh.

Vi dy, céc rang budc tinh phtt hop ctia dong bit dbi v6i cac phdn mé rong HEVC c6
thé tiép theo nhu duge md ta trong cac hé thdng va cac phuong phép néu trong ban mod ta

nay. Cu thé, cic rang budc tinh phtt hop ctia dong bit c6 thé duge 4p dung cho dong bit
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SHVC. Ngoai ra, cc rang budc tinh phit hop ctia dong bit c6 thé duoc ap dung cho dong bit
MV-HEVC.

Theo mét cdu hinh, khi cé mat, gia tri cac phin tir ¢t phap cua tiéu dé phan doan
phién pic_output_flag c6 thé cin phai gidng nhau trong tit ca cac tiéu d& phan doan phién
cuia cac hinh 4nh mé hod trong don vi truy cép (AU). Theo cAu hinh khéc, gi4 tri cic phn tir
cti phép cta tiéu d& phan doan phién pic_output_flag, khi c6 mit, c6 thé gibng nhau trong
tht ca cac tiéu dé phan doan phién ctia cac hinh 4nh m3 hoa trong don vi truy cap (AU) khi
cac hinh anh ma hoa c6 cing don vi NAL.

Theo mdt c4u hinh, khi c6 mit, gia tri cac phﬁn tr cu phéap cua tiéu dé phén doan
phién pic_output flag cho cac phan doan phién véi nuh layer id bing gié tri nuh_layer id
ctia 16p dich c6 thé giéng nhau trong tit ca cac tiéu dé phin doan phién cta cac hinh anh ma
hoé d6 trong don vi truy cdp (AU). Theo c4u hinh khéc, khi c6 mit, gia tri cac phz‘in tr cu
phap cua tiéu d& phan doan phién pic_output flag cho cic phin doan phién voéi
nuh_layer id khong bang gi4 tri nuh_layer id cta 16p dich c6 thé bang 0 trong tit ca cac

tiéu @& phan doan phién ctia cic hinh anh mi hod d6 trong don vi truy cap (AU).

Theo mét c4u hinh, 16p dich c6 thé 1a 16p thude mot tap hop 16p hoic tap hop 16p
dich hodic tp hop 16p két xult nhu duge x4c dinh trong JCTVC-L1003, JCTVC-M1008,
hodc JCT3V-D1004. Theo cdu hinh khéc, 16p dich c¢6 thé 13 16p du dinh s& duoc giai ma.
Theo c4u hinh khac nita, 16p dich c6 thé 13 16p du dinh s& duoc giai ma va két xuét (dugc

hién thi hodc theo cach khac, thi dugc giri dé két xuét).

Theo mét s& cau hinh, khi c6 mit, gia tri cc phan tir ¢t phap cua tiéu dé phan doan
phién no_output_of prior pics flag c6 thé gibng nhau trong tit ca cac tiéu d& phan doan
phién ctia c4c hinh anh mé hoa trong don vi truy c4p (AU). Trong céc cAu hinh khac, khi c6
mat, gid tri cac phan tir ¢t phép cua tiéu dé phén doan phién no_output_of prior pics_flag
¢6 thé gibng nhau trong tit ca cac tiéu dé phan doan phién ciia cic hinh anh mi hoa trong
don vi truy cap (AU) khi c4c hinh anh mé ho4 c¢6 cling don vi NAL. Theo mét cAu hinh, khi
c6 mat, gid tri cic phdn tir ci phip coa tiéu d& phan doan phién
no_output_of prior pics flag cho cic phian doan phién v6i nuh layer id bang gia tri
nuh_layer id cua 16p dich c6 thé gibng nhau trong tit ca cac tiéu d& phan doan phién ctia

cac hinh anh m& hoa dé trong don vi truy cép (AU).

Theo céu hinh khdc, cic phin tir ci phdp pic_output flag vi/hodc
no_output_of prior pics_flag c6 thé khong dwgc truyén tin hiéu khi nuh_layer id > 0.
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Trong trwdong hop nay, céc gia tri cho cac 16p ¢6 nuh_layer id > 0 c6 thé dugc suy ra bing

céc gi tri duge truyén tin hidu ddi véi nuh_layer id bang 0.

Theo mdt sb cu hinh, cic cd bd sung, nhu AuOutputFlag va AuNoRaslOutputFlag
c¢6 thé duoc sir dung. Cac ¢ AuOutputFlag va AuNoRaslOutputFlag c6 thé duoc suy ra
theo nhiu phuong phap. Theo mdt phuong phap hodc cau hinh, hai ¢, AuOutputFlag va
AuNoRaslOutputFlag c6 thé duoc suy ra tor va dugc st dung cho hoat ddng cia DPB.
AuOutputFlag c6 thé duoc thiét dat bang 1 néu PicOutputFlag bang 1 dbi vai tt ca cac hinh
anh trong AU. Theo cach khac, AuOutputFlag cé thé dugc thiét dit bing 0.

Theo phuong phép khac, AuOutputFlag c6 thé duoc thiét dit bing 1 néu
PicOutputFlag bang 1 cho it nhit mét anh trong AU. Theo céch khéc, AuOutputFlag c6 thé
duoc thiét dit bang 0. Do vay, trong trudng hop nay, AuOutputFlag c6 thé duoc thiét dat
bang 0 néu PicOutputFlag bang 0 dbi véi tat ca cac hinh anh trong AU.

Theo phwong phap khac nita, AuOutputFlag c6 thé dugc thiét dat bing 1 néu
PicOutputFlag bing 1 cho cac hinh anh thudc tit ca cac 16p két xuét dich trong AU. Theo
cach khac, thi AuOutputFlag c6 thé duoc thiét dat béng 0.

Theo phuong phap khéc nita, AuOutputFlag c6 thé duoc thiét dit bang 1 néu
PicOutputFlag bing 1 dbi v6i anh thudc it nhat mot trong cac 16p két xuét dich trong AU.
Theo cach khac, AuOutputFlag ¢ thé duoc thiét dit bang 0.

Theo mdt phuong phép, AuNoRaslOutputFlag cé thé dugc thiét dit bing 1 néu
NoRaslOutputFlag bang 1 dbi véi tit ca cac hinh anh trong AU. Theo cach khéc,
AuNoRaslOutputFlag c6 thé dugc thiét dit bang 0.

Theo phuong phép khac, AuNoRaslOutputFlag c6 thé dugc thiét dit bing 1 néu
NoRaslOutputFlag bing 1 cho it nhit mo6t anh trong AU. Theo cach khac,
AuNoRaslOutputFlag c6 thé dugc thiét dit bing 0. Do viy, trong trudng hop nay,
AuNoRaslOutputFlag c6 thé duoc thiét dat bing 0 néu NoRaslOutputFlag bang 0 di voi tat
ca cac hinh anh trong AU.

Theo phuong phap khéc nita, AuNoRaslOutputFlag c6 thé duoc thiét dit bang 1 néu
NoRaslOutputFlag bang 1 cho cac hinh anh thudc tit ca cac 16p két xuét dich trong AU.
Theo cach khac, AuNoRaslOutputFlag c6 thé dugc thiét dit bang 0.
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Theo phuong phép khéc nita, AuNoRaslOutputFlag c6 thé duoc thiét dat bang 1 néu
NoRaslOutputFlag bang 1 d6i v6i anh thudc it nhit mot cac 16p két xuét dich trong AU.
Theo cach khac, AuNoRaslOutputFlag c6 thé duoc thiét dat béng 0.

Theo mét s6 phuong phép va cdu hinh néu trén, hoat dong ctia DPB ¢6 thé sir dung
AuOutputFlag thay cho PicOutputFlag. Ngoai ra, hoat dong ctia DPB ¢ thé st dung
AuNoRaslOutputFlag thay cho NoRaslOutputFlag.

Céac vi du thé hién viéc st dung cdc co két xudt AU, nhu AuOutputFlag va
AuNoRaslOutputFlag, theo cic hé thdng va cac phuwong phép hién thoi, dugc dua ra dudi
day trong Tiéu muc (1A) va Tiéu muc (2A) duéi ddy. Ngoai ra, nhu dwoc md ta dudi day
trong Danh muc (1), Tiéu muc (1A), Danh muc (2) va Tiéu muc (2A), c& két xudt AU
AuNoOutputOfPriorPicsFlag c¢6 thé dugc suy ra tir va sir dung cho hoat déng ctia DPB.

Céc hé thdng va cac phuong phép hién thdi cé thé dugc thuc hién nhd cac thay ddi
vé danh muc tiéu chun. Danh myc (1) dudi ddy tao ra cac phan JCTVC-L1003 c6 thé thay
d6i dugc dé bao gdbm céc hé thdng va cac phuong phap hién thoi.

Danh muc 1
C.3 Hoat dong ctia bd dém hinh anh giai ma (DPB)
C.3.1 Nhitng van dé chung

Cac dac tinh k¥ thuét theo tiéu muc nay ap dung mdt cach doc lap d6i v6i mbi tap
hop céc tham s6 DPB duoc chon nhu dugc chi ra & tiéu muc C.1. DPB hoat dong riéng hosc
doc lap dbi v6i mdi 16p. Do vay, cac budc sau ddy s& tién hanh riéng dbi v6i mdi hinh anh
duoc giai ma véi gié tri cu thé nuh_layer id.

Bo dém hinh anh gi4i ma chira cac bd dém luu trit hinh anh. M3i 16p bao gdm tép
hop cia cac by dém luu trit hinh anh cua 16p d6. Do vay, cac by dém luu trit hinh anh cta
mdi 16p duoc két hop v6i gid tri nuh_layer id cta 16p d6. Mdi bd dém Iuu trit hinh anh c6
thé chira anh giai mé 13 anh duoc danh diu 1a “str dung dé tham chiéu” hodc dugc git lai dé
két xudt trong twong lai. Cac quy trinh dwoc quy dinh theo cac tiéu muc C.3.2, C.3.3 va
C.3.4 duogc ap dung theo trinh tu cu thé duéi day.

C.3.2 G& bo céc hinh anh khéi DPB

Viéc g& bd cac hinh anh khoi DPB trudce khi gidi ma hinh anh hién thoi (nhung sau

khi phan giai ct phép tidu dé phién ctia phién thir nhit cia hinh anh hién thoi) xay ra tic thi
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tai thoi diém g& bd CBP ctia don vi gidi ma thir nhit ciia hinh anh hién thoi thudc don vi
truy cép n (chira hinh anh hién thoi) va s& tién hanh nhu sau:
- Quy trinh giai ma d6i véi RPS nhu dugc xé4c dinh & khoan muc 8.3.2 duoc vién

dan.

- Khi 4nh hién thoi 14 hinh 4nh IRAP véi NoRaslOutputFlag bang 1 khong phai 13
anh 0, cac budc theo thi tu sau day dugc 4p dung:

1. Bién NoOutputOfPriorPicsFlag duoc suy ra cho bd giai mi trong thir nghiém nhu

sau:

Néu hinh 4nh hién thoi 1a 4anh CRA, NoOutputOfPriorPicsFlag dugc thiét dit
bing 1 (khong quan tim dén gia tri no_output_of prior_pics_flag).

Theo cach khac, néu gia tri pic_width _in luma samples,
pic_height in luma samples hodc sps_max dec_pic_buffering minusl[HighestTid] lan
luot dugc suy ra tir SPS hoat dong twong ing vdi gid tri nuh_layer id cua hinh anh hién thoi
lan hIcﬁ khac V(’)‘i. gié tfi pic_width_in_hima_samples, thi pic_height in luma samples hodc
sps_max_dec_pic_buffering_minusl[HighestTid] dugc suy ra tir SPS hoat dong di vé6i anh
dimg truéc voi gia tri nuh layer id bang gid tri nuh Jayer id ciia hinh anh hién thoi,
NoOutputOfPriorPicsFlag c6 thé (ma 18 ra 1a khong) dugc thiét dit bang 1 boi bo giai ma

trong thir nghiém, khéng quan tdm dén gi tri no_output_of prior_pics_flag.

Luu y - mic du thiét dat  NoOutputOfPriorPicsFlag  bang
no_output_of prior_pics_flag dugc uu tién trong cac diéu kién nay, bd gidi ma trong thir

nghiém duoc phép thiét dat NoOutputOfPriorPicsFlag 14 1 trong trudng hop nay.

- Theo cach khac, NoOutputOfPriorPicsFlag duoc thiét dit bang
no_output of prior pics flag.

2. Gia tri NoOutputOfPriorPicsFlag dugc suy ra cho b gidi mé trong thir nghiém dugc
4p dung cho HRD, sao cho khi gi4 tri NoOutputOfPriorPicsFlag bang 1, tit ca cac bd dém
Iwru trit hinh anh twong Umg véi gia tri nuh layer id ctia hinh dnh hi¢n thoi trong DPB duoc
lam rdng ma khong két xuét cac hinh 4nh ma ching chira vA mitc ddy DPB cho gia tri

nuh_layer id ctia hinh anh hién thoi duge thiét dit bang 0.

Theo mot phuong an, gia tri NoOutputOfPriorPicsFlag dugc suy ra cho bo gidi ma
trong thtr nghiém du’cjc ap dung cho HDR, sao cho khi gia tri NoOutputOfPriorPicsFlag

bing 1, thi tAt ca céc bd dém luu trit hinh anh tuong Umg véi tét ca gia tri nuh_layer_id trong
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DPB duoc 1am rdng ma khong két xult cac hinh anh ching chira va mic diy DPB dbi véi

tAt ca cac gi tri nuh_layer id dugc thiét dat bing 0.

Theo mot phuong éan, gia tri NoOutputOfPriorPicsFlag dugc suy ra cho bd giai ma
trong thir nghiém dugc ap dung cho HDR, sao cho khi gi4 tri NoOutputOfPriorPicsFlag
bing 1, thi tit ca cac bd dém luu trit hinh anh PSB[nuh layer id] véi gia tri currLayerld
bing nuh layer id ciia hinh 4nh hién thdi trong DPB dugc 1am réng ma khong két xut céc
hinh 4nh chung chira va mirc ddy DPB DPBFullness[currLayerld] cho gi tri nuh_layer id
currLayerld cta hinh 4nh hién thoi dugc thiét dit bang 0.

Theo mot phuong an, gid tri NoOutputOfPriorPicsFlag dugc suy ra cho by gidi ma
trong thir nghiém dugc dp dung cho HDR, sao cho khi gia tri NoOutputOfPriorPicsFlag
bing 1, thi tit ca cdc bd dém lyu trit hinh anh PSB[nuh layer id] d6i véi tit ca gia tri
nuh_layer_id trong DPB duoc 1am rdng ma khong két xuét céc hinh anh ching chira va mitc
diy DPB DPBFullness[nuh_layer_id] cho tat ca c4c gi4 tri nuh_layer_id duoc thiét dit bang
0. |
- Khi cé hai didu kién sau ddy la ding d6i v6i cac hinh anh bét ky k trong bo dém luu trix
hinh &nh twong Ung v&i gia tri nuh_layer id cta hinh anh hién thoi trong DPB, tit ca cac
hinh &nh k d6 trong DPB duoc g& bo tir DPB:

- anhk dugc danh d4u “khong st dung dé tham chiéu”

. anh k c6 PicOutputFlag bang 0 hoc thoi gian két xuit DPB ctia né nhé hon hosc
bang thoi gian g& bo khoéi CPB ciia don vi giai ma thit nhéit (dugc ky hidu 13 don vi giai ma
m) cia hinh anh hién thoéi n; nghia 13 DpbOutputTime[k] nhé hon hodc béng
CpbRemovalTime(m)

Déi v6i mdi hinh anh duge g& bo tir DPB, mirc ddy DPB bj giam di mot.

Theo mot phwong 4n, d6i véi mdi hinh anh k ¢6 gia tri nuh_layer id nuhLayerldk
dugc g& bo tir DPB, mirc diy DPB DPBfuliness[nuhLayerldk] bi giam di mét.
C.3.3 Két xuét hinh anh

Céc quy trinh dugc x4c dinh trong tiéu muc ndy xay ra tic thi tai thoi diém g& bod
CBP cia don vi truy cdp n, AuCpbRemovalTime[ n ].

Khi 4nh n ¢6 PicOutputFlag bing 1, thi thoi gian két xuit DPB cla nd
DpbOutputTime[ n ] dugc suy ra nhu sau, trong dé bién firstPicInBufferingPeriodFlag bing
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1 néu don vi truy cdp n 1a don vi truy cép tha nhét cta khoang dém va theo cach khéc, béng
0:

if( !SubPicHrdFlag) {

DpbOutputTime[ n ] = AuCpbRemovalTime[ n ] + ClockTick * picDpbOutputDelay
(C-16) néu( firstPicInBufferingPeriodFlag)

DPBOutputTime[ n ] -= ClockTick * DPBDelayOffset

} else

DpbOutputTime[ n ] = AuCpbRemovalTime[ n ] + ClockSubTick *
picSptDpbOutputDuDelay

trong d6 picDpbOutputDelay 1a gid tri ciia pic_dpb_output delay trong théng bao
SEI dinh thoi hinh anh lién quan dén don vi truy cp n va picSptDpbOutputDuDelay 14 gia
tri ctia picSptDpbOutputDuDelay, khi c6 mit, trong cac thong bao SEI thong tin v& bd giai
ma dugc két hop véi don vi truy cip n hodc gia tri pic_dpb_output_du_delay trong thong
bao SEI dinh thdi hinh anh lién két véi don vi truy cép n khi khéng c6 thong béo SEI thong
tin v& bo giai ma dugc két hop véi don vi truy cdp n hodc khong ¢ thong bao SEI thong tin

vé bo giai ma dugc két hop véi don vi truy cp n c6 pic_spt_dpb_output_du_delay ¢ mit.

Luu y - Khi phdn tr ¢ phap pic_spt_dpb output du delay khong c6 mit trong
thong bao SEI thong tin v& bd giai mi bit ky duogc két hop v6i1 don vi truy cép n, thi gid tri
duogc suy ra 13 pic_dpb_output_du_delay trong théng bao SEI dinh thdi hinh anh duoc két

hop véi don vi truy cép n.

Viéc két xuit hinh anh hién thoi néu nuh layer id ctia né thudc 16p trong

TargetDecLayerldList dugc xac dinh cu thé nhu sau:

- Néu PicOutputFlag bang 1 va DpbOutputTime[ n ] bing AuCpbRemovalTime[ n ], thi

anh hién thoi duoc két xuét.

‘Theo céch khéc, néu PicOutputFlag bang 0, thi anh hién thoi 'kh()ng duoc két xuét, ma
s€ dugc luu trit trong bd d€m luu trit hinh anh twong Ung véi gia tri nuh layer id cta hinh
anh hién thoi trong DPB nhu duge x4c dinh & tiéu muc C.3.4.

Theo m6t phuong an: Theo céch khéc, néu PicOutputFlag bing 0, thi anh hién thoi
khong dugc két xudt, ma s& dwoc luu trit vao trong bd dém lwu trit hinh anh
PSB[nuh layer id] twong ing v6i gid tri nuh _laye rid currLayerld ctia hinh &nh hién thoi
trong DPB nhu duoc xac dinh & tiéu muc C.3.4.
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- Theo cach khic, (PicOutputFlag bing 1 va DpbOutputTime[ n ] 16n hon
AuCpbRemovalTime[ n ]), thi anh hién thdi duoc két xuét tr& hon va s& dugc luu trit vao
trong by dém luu trit hinh anh tuong ng véi gid tri nuh _layer _ id cta hinh dnh hién thoi
trong DPB (nhu dugc xéc dinh & tiu muc C.3.4) va duoc két xuét tai thoi diém
DpbOutputTime[ n ] trir phi dugc chi bao 13 khong dugc két xudt bing cach giai ma hodic
suy rano_output_of prior pics_flag bing 1 tai thoi diém trude DpbOutputTime[ n ].

Theo mdt phuong an khac, cédc bude néu trén duge xac dinh d6i véi:

Viéc két xuét hinh anh hién thoi néu nuh_layer_id ctia né thude 16p ma 16p nay thude
tAp hop 16p két xudt twong tmg véi diém hoat dong (hién thoi).

Theo phuong an khéc nita, cac budce néu trén duge xac dinh d6i voi:

Viéc két xuidt anh hién thoi (khong cin kiém tra lidu né c6 thudec
TargetDecLayerldList hodc tdp hop 16p két xuét dbi v6i diém hoat dong hién thdi hay
khong). | |

Khi két xuét, thi anh bi cit xén, sir dung cira s6 cét xén phil hop duoc x4c dinh trong
SPS hoat dong d6i v6i anh do.

Khi 4nh n 13 4nh dwoc két xuit va khong phai 13 anh cubi cliing ctia dong bit duoc két
xudt, thi gi4 tri ctia bién DpbOutputInterval[ n ] dwgc suy ra nhu sau:

DpbOutputlnterval[ n | = DpbOutputTime[nextPicInOutputOrder]-DpbOutputTime[
n |(C-17)

trong d6 nextPicInOutputOrder 14 4nh tiép theo hinh anh n theo thir tw két xuit va cé
PicOutputFlag bing 1.

C.3.4 Panh dau va luu hinh 4nh gidi ma hién thoi

Quy trinh dugc xé4c dinh trong tiu muc nay xay ra tic thi tai thoi diém g& bo CBP

cua don vi truy cap n, CpbRemovalTime[n].

Hinh anh giai mé& hién thoi dugc luu trit trong DPB trong by dém luu trt hinh anh
trbng twong tng v&i gia tri nuh_layer id ctia hinh anh hién thoi, mic ddy DPB cho gié tri
nuh_layer id cta hinh anh hién thoi dugce ting thém mdt va anh hién thoi duge danh dau

“str dung d€ tham chi€u ngan han”.

Theo mét phuong én:
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Hinh 4nh giai m3 hién thdi véi nuh layer id bing currLayerld dwoc luwu trit trong
DPB trong b dém luu trit hinh anh tréng PSB[currLayerld] v&i currLayerld bang gi4 tri
nuh_layer id cta hinh anh hién thdi trong DPB, mirc diy DPB cho gi4 tri nuh layer id
cta hinh anh hién thdi DPBFullness[currLayerld] dugc ting thém mot va anh hién thoi
dwoc d4nh du “str dung dé tham chiéu ngén han”.

C.4 Tinh phu hgp cta dong bit

Céc dic tinh k§ thuat & tiéu muc C.4 ap dung.
C.5 Tinh phu hop cua bd giai ma
F.8.1.1C.5.1 Nhing v4n dé chung

Céc déc tinh k¥ thuat & tiéu muc C.5.1 ap dung.

Danh myc (1)

Nhu dugce st dung trong danh muc (1) néu trén, PSB 1a dé chi bd dém luu trir hinh
anh. DPBFullness 1& d chi bién dugc sir dung dé mo ta 1am day ctia bd dém hinh anh giai
mi (DPB) 116. '

Tiéu muc (1A) dudi day d& xuét phuong phép thay thé cho Tiéu muc C.3.2 ciia Danh
muyc (1) dé bao gdm céc hé théng va céc phuong phap hién thoi. Trong mdt s& cu hinh,
Tiéu muc (1A) c6 thé chi trinh bay cac thay dbi cho Tiéu muc C.3.2 trong JCTVC-L1003.
Tiéu muc (1A) ¢6 thé sir dung cac c& AuNoOutputOfPriorPicsFlag va AuNoRaslOutputFlag
duoc xac dinh nhu phén trén day.

Tiéu muc (1A)
C.3.2 G& bo cac hinh anh khoi DPB

Viéc g& bd cac hinh anh khoi DPB trude khi gidi ma hinh anh hién thoi (nhung sau
khi phén giai cti phép tiéu d& phién ctia phién thir nhét cta hinh anh hién thdi) xay ra tirc thi
tai thoi didm g& bo CBP cuia don vi giai ma thir nhit ctia hinh anh hién thdi thude don vi
truy cap # (chira hinh anh hién thoi) va tién hanh nhu sau:

Quy trinh gidi ma dbi v&i RPS nhu dugce xac dinh & khoan muc 8.3.2 duoc vién dan.
Khi anh hién thoi 13 hinh anh IRAP véi AuNoRaslOutputFlag bing 1 khong phai 1a
anh 0, thi cac budc theo thir tu sau ddy duoc ap dung:

Theo mdt cdu hinh khac, khi anh hién thoi 13 hinh 4nh IRAP véi NoRaslOutputFlag
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bang 1 khong phai 1a anh 0, cac budc theo thi tu sau ddy duoc ap dung:

1. Bién AuNoOutputOfPriorPicsFlag dugc suy ra cho bd gidi mi trong thir nghiém nhu

sau:

- Néu hinh anh hién thoi 13 4nh CRA, AuNoOutputOfPriorPicsFlag dugc thiét @t
bing 1 (khong quan tim dén gi4 tri no_ output of prior pics flag d6i véi anh hién thoi
hodc cac hinh anh khéc trong AU).

Theo cach khac, néu gia tri pic_width in luma samples,
pic_height in luma samples hodc sps max dec pic_buffering miiiusl[HighestTid] dugc
suy ra tir SPS hoat dong 14n luot khac véi gid tripic_ width_in luma samples,
pic_height in luma samples hodc sps _max decj)ic_buffermg mmusl[HighestTid], duogc
suy ra tir SPS hoat dong dbi v6i anh ding trudc, thi AuNoOutputOfPriorPicsFlag c6 thé
(ma 18 ra 1 khong) duoc thiét dat bang 1 bsi bd gidi ma trong thir nghiém, khong quan tAm
dén gi4 tri no_output_ofjprior_pics_flag.

Luu y - mic du viée thiét dit AuNoOutputOfPriorPicsFlag béng
no_output of prior pics_flag dugc wu tién trong cac diéu kién nay, bd giai ma trong thir
nghiém dugc phép thiét dit AuNoOutputOfPriorPicsFlag bing 1 trong trudng hop nay.

Theo cach khac, AuNoOutputOfPriorPicsFlag dugc dat duya trén gid tri
no_output_of prior_pics_flag dbi v6i anh hién thoi va cac hinh anh khac trong AU nhu sau:

- AuNoOutputOfPriorPicsFlag  dugc thiét  dat  bang 1 néu

no_output_ofjprior pics flag bang 1 cho it nhit mét anh trong AU. Theo cach

khac, AuNoOutputOfPriorPicsFlag dugc thiét dat bang 0. Do d6 trong trudng hop
ndy  AuNoOutputOfPriorPicsFlag  dugc thiét dat bing 0 néu
no_output_of prior pics_flag bang 0 ddi véi tat ca cac hinh anh trong AU.

- Theo cach khac, AuNoOutputOfPriorPicsFlag dugc thiét dit bing 1 néu

no_output_ofjprior_pics flag bang 1 d6i v6i anh hién thoi. Truong hop khac,

AuNoOutputOfPriorPicsFlag giit nguyén khéng dbi.

Theo cach khic, AuNoOutputOfPriorPicsFlag dugc thiét dit bang 1 néu
no output_of prior pics_flag bang 1 d8i véi tit ca cac hinh anh trong AU.

Trudng hop khéc, AuNoOutputOfPriorPicsFlag dwoc thiét dat bang 0.

Theo cach khac, AuNoOutputOfPriorPicsFlag dugc thiét dat béng 1 néu
no_output_of prior pics flag bang 1 d6i véi tht ca cac hinh anh thude céc 16p
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két xuét dich trong AU. Theo cach khac, AuNoOutputOfPriorPicsFlag duogc thiét
dit bang 0.

Theo cach khac, AuNoOutputOfPriorPicsFlag dwoc thiét dit bing 1 néu
no_output_of prior_pics_flag bang 1 cho it nhét mét anh thude céc 16p két xuat
dich trong AU. Theo c4ch khic, AuNoOutputOfPriorPicsFlag dugc thiét dit bang
0.

2. Gia tri AuNoOutputOfPriorPicsFlag dugc suy ra cho by gidi mé trong thir nghi¢m
dugc ap dung cho HDR, sao cho khi gia tri AuNoOutputOfPriorPicsFlag béng 1, thi tit ca
céc bd dém luu trir hinh anh tuong ng véi tit ca céc gia tri nul _ layer _id trong DPB dugc
]am rdng ma khong két xuét cac hinh anh ching chira va mic ddy DPB dbi véi tht ca gi4 tri
nuh_layer id duoc thiét dat bing 0.

Theo céach khac, gia tri AuNoOutputOfPriorPicsFlag dugc suy ra cho b gidi ma
trong thir nghi€ém dugc 4p dung cho HDR, sao cho khi gia tri AuNoOutputOfPriorPicsFlag
bang 1, thi tit c4 cic bd dém luu trit hinh anh tuong ting véi gid tri nuh_layer id ctia hinh
anh hién thoi trong DPB duoc 1am r8ng ma khong két xut cac hinh anh ching chira va mirc
diy DPB cho gi4 tri nuh_layer id ctia hinh anh hién thoi duoc thiét dit bang 0.

Tiéu muc (1A)

Danh muc (2) duéi ddy cung cip cac phan JCTVC-L1008 ma ching c6 thé dugc thay
d6i d& didu chinh cac hé thdng va cac phuong phap hién thoi.

Danh muc 2
F.13 B6 giai mé tham chiéu gia dinh
F.13.1 Nhitng v4n d& chung
Céac déc tinh k¥ thudt & tiéu muc C.1 duge ap dung.
F.13.2 Hoat déng ctia by dém hinh anh giai ma (CPB)
Cac déc tinh k¥ thuat & muc C.2 dugce ap dung.
F.13.3 Hoat dong ctia by d€ém hinh anh giai ma (DPB)
Cac dac tinh k¥ thuat & tiéu muc C.3 duoc ap dung riéng cho mdi tap hop cia céc
hinh anh gi4i m véi gié tri cu thé nuh_layer id.

PicOutputFlag cho cac hinh anh khéng c¢6 trong 16p két xuét dich dugc thiét dat bang
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Céc hinh anh giai m3 véi cing thoi gian két xudt DPB va vé6i PicOutputFlag bang 1
duoc két xuét theo thir tw ting dan 1én ctia gi4 tri nuh_layer ids cta cac hinh anh giai ma
nay.

F.13.5 Tinh phu hop ctia bd gidi ma
F.13.5.1 Nhitng vin dé chung

Céc dic tinh k¥ thuat & tidu muc C.5.1 duoc ap dung.
F.13.5.2 Hoat ddng ctia DPB theo thi tu két xuét
F.13.5.2.1 Nhitng vin d& chung

B dém hinh anh giai mi chita cic bd dém luwu trit hinh anh. M3i 16p gdm tip hop
clia cac bd dém luu trit hinh 4nh ctia 16p d6. Do véy cac bd dém luu trit hinh anh ctia mdi
16p dwoc két hop véi gia tri nuh _layer id ciia 16p d6. S6 lugng bd dém lwu trit hinh anh
cho gia tri nuh layer id bing 0 dwoc suy ra tir SPS hoat dong cua 16p c6 gia tri
nuh_layer id bing 0. S5 luong bd dém luu trix hinh anh cho mdi gi4 tri nuh_layer id khac 0
duge suy ra tir SPS ctia 16p hoat dong cho gia tri nuh_layer id khac 0. Mdi by dém huru trit
hinh anh chira hinh 4nh ma hoé dugc danh diu “sir dung dé tham chiéu” hodc duoc giit lai
d8 két xuét trong twong lai. Quy trinh két xuit va g& bo cac hinh anh khéi DPB nhu dugc
x4c dinh & khoan muc F.13.5.2.2 dugc vién dan, tiép theo 13 sy vién dan quy trinh giai ma
hinh anh, d4nh diu, dm bd sung va lwu trit nhu dugce xac dinh & khoan muc F.13.5.2.3.
Quy trinh “dém” dugc x4c dinh & khoan muc F.13.5.2.4 va dugc vién din nhu duge xac
dinh & cac tiéu muc F.13.5.2.2 va F.13.5.2.3.

F. 13.5.2.2 Két xuét va g& bo cac hinh anh khoi DPB

Viéc két xult va g& bod cac hinh anh khéi DPB trude khi giai ma hinh anh hién thoi
(nhung sau khi phan giai ¢t phép tiéu dé phién ctia phién thir nhét cta hinh anh hién thoi)
x4y ra tic thi khi don vi giai ma thir nhat ctia hinh anh hién thoi thude don vi truy cap chira
hinh &nh hién thoi dugce g& bo khoi CPB va tién hanh nhu sau.

Quy trinh giai ma cho RPS nhu dugc x4c dinh & khoan myc 8.3.2 dugc vién dan.

- Néu hinh anh hién thoi 14 hinh anh IRAP véi NoRaslOutputFlag bang 1 va véi gid tri
nuh_layer id bing 0 khong phai 1a anh 0, cac budc theo thit ty sau ddy duoc ap dung:

1. Bién NoOutputOfPriorPicsFlag dugc suy ra cho b gidi ma trong thir nghiém nhu
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sau:

Néu hinh anh hién thoi 13 anh CRA, NoOutputOfPriorPicsFlag dugc thiét dat
bing 1 (khong quan tAm dén gia tri no_output_of prior pics_flag).

Theo cach khac, khi gia tri pic_width in luma samples,
pic_height in luma samples hodc SPS max_dcc pic_buffering minusl
[HighestTid] dugc suy ra tir SPS hoat dong tuong ing véi gid tri nuh _layer id cta
hinh anh hién thoi 14n luot khéc voi gid tri pic_width in luma samples,
pic_height in luma samples hodc sps_max dec pic_buffering minusl[HighestTid],
duogc suy ra tir SPS hoat dong ddi véi anh dimg trudc véi gia tri nuh_layer id bang
gi4 tri nuh_layer id ctia hinh anh hién thoi, thi NoOutputOfPriorPicsFlag c6 thé (ma
18 ra 1a khong) duoc thiét dit bang 1 boi bd giai ma trong thir nghiém, khéng quan

tAm dén gi4 tri no_output of prior pics_flag.

Luu y - midc du viec x4 dinh NoOutputOfPriorPicsFlag béng
no_output_of prior_pics_flag duwoc wu ti€n trong céac diéu kién nay, bd giai ma trong
thir nghiém duoc phép thiét dit NoOutputOfPriorPicsFlag bang 1 trong truong hop
nay.

Theo cach khac, NoOutputOfPriorPicsFlag dugc thiét dat bang
no_output_of prior pics flag.

2. Gia tri NoOutputOfPriorPicsFlag dugc suy ra cho by gidi ma trong thir nghiém duoc
ap dung cho HDR nhu sau:

- Néu NoOutputOfPriorPicsFlag bang 1, tit ca cic b dém luu trit hinh anh twong
{ing v6i gid tri nuh_layer id cta hinh anh hién thoi trong DPB dugc 1am réng ma khong két
xuét cac hinh anh chung chtra va mitc ddy DPB cho gi4 tri nuh_layer id ctia hinh anh hién
thoi duoc thiét dit bang 0.

Theo mdt phuong 4an, néu NoOutputOfPriorPicsFlag bing 1, thi tit ca cc bd dém
luu trit hinh anh tuong (mg voi tit ca cac gia tri nuh_layer id trong DPB dugc lam rdng
khong két xut cic hinh anh ching chira va sy mirc ddy DPB d6i vé6i tit ca gid tri

nuh_layer id duoc thiét dat bang 0.

Theo mét phuong an, néu NoOutputOfPriorPicsFlag bang 1, thi tit ci cic bo dém
luu trit hinh 4nh PSB[currLayerld] twong tng vdi gid tri nuh _layer id cta hinh anh hién

thoi trong DPB duoc 1am rdng ma khong két xudt cdc hinh anh ching chia va mic day
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DPB DPBFullness[nuh_layer id] dugc thiét dat bang 0.

Theo mét phuong 4n, néu NoOutputOfPriorPicsFlag bang 1, tit ca céc bd dém luu
trit hinh anh PSB[nuh layer jd] cho t4t ca céc gia tri nuh_layer jd trong DPB dugc lam rdng
ma khong két xuét cac hinh anh ching chita va mirc ddy DPB DPBFullness[nuh_layer_id]

dbi voi tht ca cac gid tri nuh_layer id duoc thiét dit bang 0.

- Theo cach khac, (NoOutputOfPriorPicsFlag bang 0), thi tit ca cac bd dém luu trit
hinh anh chtta anh dugc danh ddu “khong can két xult” va “khéng st dung dé tham chiéu”
dugc lam rdng (ma khong c6 két xudt) va tit ca cac bd dém luu trit hinh anh khong trdng
trong DPB tuong mg véi gia tri nuh_layer id ctia hinh anh hién thdi dwgc 1am rdng boi sy

vién dan lap di lap lai quy trinh “dém” duogc xac dinh & khoan myc F. 13.5.2.4 va mirc déy
DPB cho gié tri nuh_layer_id cta hinh 4nh hién thoi dugc thiét dit bang 0.

- Theo cach khéc, khi NoOutputOfPriorPicsFlag bang 0, thi tt ca cac bd dém lwu trix
hinh 4nh twong Ung vé6i tit ca céc gid tri nul _ layer _id chira hinh anh dwgc dénh déu
“khéng can két xudt” va “khong sir dung dé tham chiéu” dugc lam rdng (ma khong co két
xudt) va tAt ca cac bd dém luu trit hinh 4nh khong tréng twong tmg vai tit ca cac gid tri nul _
layer _id trong DPB dugc lam rOng boi su vién dan 13p di lip lai quy trinh “dém” dugc xac
dinh & khoan muc F. 13.5.2.4 va mirc diy DPB dbi véi tit ca gia tri nuh_layer id duogc thiét
dat bang 0.

- Theo cach khac, theo cach khéac, (NoOutputOfPriorPicsFlag bang 0), thi tit ca céc
b6 dém luu trit hinh 4nh chita 4nh dwoc ddnh diu “khong cin két xuit” va “khong st dung
dé tham chiéu” duoc 1am rdng (ma khéng c6 két xuAt) va tat ca cac bd dém luu trit hinh anh
khong trbng PSB[nuh_layer id] trong DPB twong ting véi gi4 tri nuh_layer_id currLayerld
ctia hinh 4nh hién thoi dugc 1am rdng boi sy vién dan lip di 13p lai quy trinh dém duge xac
dinh & khoan muc F.13.5.2.4 va mirc diy DPB DPBFullness[nuh_layer id] cho gia tri
nuh_layer id cua hinh anh hién thoi dugc thiét dt bang O.

- Theo cach khéc, khi NoOutputOfPriorPicsFlag bang 0, tit ca cdc bd dém luu trit
hinh anh PSB[nuh_layer id] d6i v6i tt ca gia tri nuh_layer id trong DPB chita anh dugc

I3
Ay

danh diu “khong cin két xudt” va “khéng sir dung dé tham chiéu” dugc lam réng (ma
khong c6 két xudt) va tit ca cac bd dém luu trit hinh anh khong tréng PSB[nuh_layer_id]
twong tng v6i tt ca gia tri nuh_layer ids trong DPB duoc 1am rfng boi sy vién din lip di
lip lai quy trinh dém dugc x4c dinh ¢ khoan muc F.13.5.2.4 va mirc dﬁy DPB
DPBFullness[nuh_layer id] dbi véi tht ca gid tri nuh_layer_id dugc thiét dat bang 0.
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- Theo cach khac, (hinh anh hién thdi khoéng phai 13 hinh anh IRAP véi
NoRaslOutputFlag bang 1 va véi nuh_layer_id bang 0), tit ca cdc bd dém lwu trit hinh anh
tuong Umg v6i gia tri nuh_layer id cta hinh anh hién thoi chira anh dugc dénh ddu “khéng

I3
Ayq?°

can két xut” va “khéng sir dung d& tham chibu” dugc lam rdng (ma khéng c6 két xuét). D6i
v6i mbi bd dém Iuu trir hinh anh dugc lam rdng, mic ddy DPB tuong tng véi gia tri'
nuh_layer id ciia hinh 4nh gidi mé hién thoi bi giam di mét. Bién currLayerld dugc thiét dat
bﬁng nuh_layer id cta hinh anh giai ma hién thoi va khi mdt hodc méot sb céc didu kién sau
day la dung, thi quy trinh dm dugc xac dinh ¢ khodn muc F.13.5.2.4 dugc vién dan lap di
lap lai trong lic muc ddy DPB bj giam tiép mét d6i véi mbi bd dém lwu trit hinh anh bd
sung tuong ng vé6i gia tri nuh_layer id ctia hinh anh giai ma hién thoi dugc 1am rdng, cho

dén khi khéng mét diéu kién nao sau day 1a dung:

- S6 lugng hinh anh véi nuh _layer _id bang currLayerld trong DPB ma chiing duoc
danh diu “khong can két xuit” 16n hon sps_max_num_reorderjpics[HighestTid] tir SPS
hoat dong (khi currLayerld biang 0) hoic tir SPS ciia 16p hoat déng cho gia tri currLayérld.

- sps_max_latency increase plusl[HighestTid] ctia SPS hoat dong (khi currLayerld
bang 0) hodc SPS ciia 16p hoat déng cho gia tri currLayerld 13 khong bang 0 va c6 it nhét
mot anh véi nuh _layer _id bang currLayerld trong DPB dugc dénh déu “khong can két
xult’, ma d6i v6i nod, bién lién quan PicLatencyCount[currLayerld] 16n hon hoic bing
SpsMaxLatencyPictures[HighestTid] dugc suy ra tir SPS hoat dong (khi currLayerld béng
0) hoac tir SPS cua 16p hoat ddng cho gia tri currLayerld.

- S6 luong hinh 4nh véi nuh_layer id bing currLayerld trong DPB 16n hon hozic
bing sps_max_dec pic_buffering minusl[HighestTid] + 1 t SPS hoat dong (khi
currLayerld bang 0) hodc tir SPS cia 16p hoat dong cho gi4 tri currLayerld.

- Theo cach khac, khac di thi (hinh anh hié€n thoi khong phai 1a hinh anh IRAP véi
NoRaslOutputFlag bang 1 va véi nuh_layer_id bing 0), tét ca cdc bd dém luu trit hinh anh
twong Umg v&i tt ca gid tri nuh_layer id chira anh dugc danh ddu “khong can két xudt” va
“khong st dung dé tham chiéu” dugc 1am réng (ma khong c6 két xuat). Déi véi mdi bd dém
lwu trt hinh anh duoc lam rdng, mic ddy DPB twong Umg v&i gid tri nuh_layer id ctia hinh
anh bi giam di mét.

- Theo céch khac, theo cach khac, (hinh anh hién thoi khong phai 14 hinh 4nh IRAP
véi NoRaslOutputFlag béng 1 va véinuh _layer _id bang 0), tit ca cac bd dém luu trit hinh
anh PSB[nuh_layer id] trong DPB twong tng v&i gi4 tri nuh_layer id currLayerld ctia hinh
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&4nh hién thdi chtta anh dugc danh diu “khong can két xuat” va “khong st dung dé tham
chiéu” dugc 1am rdng (ma khong c6 két xuit). Pbi véi mdi by dém hru trit hinh anh dwoc
1am rdng, mic ddy DPB DPBFullness[nuh_layer id] tvong Ung véi gid tri nuh_layer id cia
hinh anh giai ma hién thoi bi giam di mot.

Theo céch khdc, theo cach khac, (hinh &nh hién thoi khong phai 1a hinh anh IRAP
v6i NoRaslOutputFlag bing 1 va véi nuh_layer id bang 0), tit ca cac bd dém luu trit hinh
anh PSB[nuh_layer id] d6i véi tat ca gi4 trj nuh_layer id trong DPB chita 4nh dugc dénh
diu “khong can két xult” va “khéng str dung dé tham chiéu” dugc lam réng (ma khong cb
két xuat). Pbi v6i mdi bd dém lwu tri¥ hinh anh dwoc 1am réng, mic ddy DPB
DPBFullness[nuh_layer id] twong tng v&i gia tri nuh_layer id ctia hinh anh trdng bi giam
di mot.

F.13.5.2.3 Giai mi, danh ddu, dém bd sung va luu trit hinh anh

Céc quy trinh dugc x4c dinh cu thé trong tiéu muc niy xay ra tic thi khi don vi giai
ma cubi cung cta don vi truy cdp n chira hinh anh hién thoi duge g& bé khdi CPB.

Bién currLayerld dugc thiét dat bang nuh_layer id ctia hinh anh giai mi hién thoi.

D6i véi mdi hinh anh trong DPB duoc danh ddu “khong can két xuit” va cé gia tri
nuh_layer id bing currLayerld, bién lién quan PicLatencyCo unt[currLayerld] dugc thiét
dit bang PicLatencyCount[currLayerld] + 1.

Anh hién thoi duge xem 14 dd duoc giai ma sau khi don vi gidi ma cudi cung cua
hinh anh duoc giai ma. Hinh anh giai ma hién thoi duge luu trit trong bd dém luu trit hinh
anh trbng twong tng véi currLayerld (gi4 tri nuh layer id clia hinh anh hién thoi) trong
DPB va 4p dung theo quy tic nhu sau:

Néu hinh anh gi4i ma hién thdi c6 PicOutputFlag bang 1, thi n6 dwgc danh diu
“khong can két xuit” va bién lién quan ciia n6 PicLatencyCount[currLayerld] dugc thiét dat
béng 0.

Theo cach khac, (hinh anh giai ma hién thoi cé PicOutputFlag béang 0), thi n6 duogc
danh d4u “khong can két xuét”.

Theo mét phuong an, hinh anh giai ma hién thoi dugc Iuu trit trong by dém luu trit
hinh 4nh tréng tuong tng v&i currLayerld (gi4 tri nuh _layer _id cta hinh anh hién thoi)
trong DPB va 4p dung theo quy téc nhu sau:

-158-



26721

Néu hinh anh gidi ma hién thdi ¢6 PicOutputFlag bing 1, thi n6 dugc danh déu
“khong can két xudt” va bién lién quan ctia né PicLatencyCount[currLayerld] dugc thiét dat
bing 0. T4t c4 céc bd dém lyu trir hinh 4nh chira anh c6 clng gia tri &m thi ty anh
(PicOrderCntVal) nhu 12 hinh 4nh giai m3 hién thdi duoc danh diu “khéng can két xuét”.

Trong trudng hop khéc, (hinh 4nh gidi ma hién thoi c¢6 PicOutputFlag bang 0), thi né

dugc danh dau “khong can ket xuat”.

Theo mdt phuong an, hinh anh giai ma hién thoi duge luu trit trong bd dém luu trit
hinh 4nh trbng PSB[curreLayerld] twong tmg vé&i currLayerld (gié tri nuh_layer id ctia hinh
anh hién thoi) trong DPB va muc day DPB cho gié tri nuh_layer jd ctia hinh anh hién thoi
DPBFullness[nuh_layer id] dugc ting thém mot va ap dung quy tic nhu sau:

Hinh anh giai m3 hién thoi dugc ddnh ddu “str dung @& tham chiéu ngén han”.

Khi mdt hodic mot sb cac diéu kién sau day 1a ding, quy trinh dém duogc xac dinh &
khoan muc F. 13.5.2.4 duoc vién dan lap di 13p lai cho dén khi khong mot didu kién nao sau
day la dang.
- S6 lwong hinh 4nh v&i nuh _layer id bing currLayerld trong DPB dugc dénh déu
“khong cin két xudt” 16n hon sps_max_num_reorder pics[HighestTid] tit SPS hoat dong
(khi currLayerld bang 0) hozc tir SPS ctia 16p hoat dong cho gid tri currLayerld.

sps_max_latency increase plusl[HighestTid] khong bing 0 va c6 it nhat mot anh véi
nuh_layer id bang currLayerld trong DPB dugc danh diu “khéong can két xuat” cho bién
lién quan PicLatencyCount[currLayerld] 16n hon hodc bang SpsMaxLatencyPicturesf
HighestTid] dugc suy ra tir SPS hoat dong (khi currLayerld bang 0) hodc tir SPS cua 16p
hoat ddng cho gia tri currLayerld.

F.13.5.2.4 Quy trinh “dém”
Quy trinh dém gém cac budc theo thir tu nhu sau:

1.  Céc hinh anh ma chung dugc két xuét trude tién duoc chon 1am céc hinh anh c6 gia tri
nhd nhét PicOrderCntVal trong s tit ca cac hinh anh trong DPB dugc dénh ddu “khdng can
két xult”.

2. Céc hinh anh nay dugc cét xén, st dung cira sb cit xén phi hop duge x4c dinh trong
SPS hoat dong dbi vi hinh anh véi nuh_layer id béng 0 hoic trong SPS ctia 16p hoat dong

cho gi4 tri nuh_layer id bing gi4 trj ctia hinh &nh, c4c hinh anh dugc cét xén duge két xudt
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theo thr ty ting dan 16n ctia nuh_layer id va céc hinh anh nay dwgc d4nh dau “khéng cén
két xuét”
3. MB&i b dém luu trit hinh anh chira 4nh duoc dénh déu “khong sir dung @& tham chiéu”
va mdi bd dém luu trir hinh 4nh d6 bao gdm mot anh ma da dugc cét xén va dugc ddu ra
duge 1am rdng.
Danh muc (2)

Tiéu muc (2A) dudi ddy @& xuét phuong phép thay thé cho phén F.13.5.2.2 ciia Danh
muc (2) d& didu chinh céc hé thdng va cac phuong phap hién thdi. Trong mét sé cAu hinh,
Tiéu muc (2A) c6 thé chi trinh bay cac thay dbi cho phan F.13.5.2.2 trong JCTVC-L1008.

Tiéu muc (2A) c6 thé sir dung cac co AuNoOutputOfPriorPicsFlag va AuNoRaslOutputFlag
dwoc x4c dinh nhu phan trén day.
Tiéu muc 2A
F.13.5.2.2 Két xut va g& bo céac hinh anh khéi DPB

Viée két xudt va g& bo cac hinh anh khoi DPB trude khi giai ma hinh anh hién thoi
(nhung sau khi phan giai ct phap tiéu dé phién cta phién thir nhat ctia hinh anh hién thoi)
x4y ra tic thi khi don vi giai mi thir nhét ctia don vi truy cap chira hinh anh hién thoi dugc
g bo khoi CPB va tién hanh nhu sau:

" Quy trinh giai mi d6i voi RPS nhu dugc xac dinh & khoan muc 8.3.2 dugc vién dan.

- Néu hinh 4nh hién thoi 13 hinh 4nh IRAP v6i AuNoRaslOutputFlag bang 1 va
v6i nuh_layer id bing 0 khong phai 13 anh 0, cac budc theo thir tw sau day duge ap
dung:

-Theo cAu hinh khac, néu hinh 4nh hién thoi 1& hinh anh IRAP véi
NoRaslOutputFlag bing 1 va v6i nuh_layer id bang 0 khong phai 12 anh 0, cac budc
theo thr ty sau ddy duoc ap dung:

1. Bién AuNoOutputOfPriorPicsFlag dugc suy ra cho bd giai mi trong thir nghiém nhu
sau:
- Néu hinh anh hién thoi ¢6 cnuh layer id bang 0, thi AuNoOutputOfPriofPicsFlag
dugc bat ddu bang 0. Sau do:

- Néu hinh anh hién thoi 13 anh CRA, thi AuNoOutputOfPriorPicsFlag duoc
thiét dat bang 1 (khong quan tdm dén gi tri no_output_of prior_pics_flag dbi véi
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anh hién thoi hodc céc hinh anh khéc trong AU).

- Theo «cach khéc, néu gid tri pic_width in luma samples,
pic_height in luma samples, hodc

sps_max_dec_pic_buffering minusl[HighestTid] dugc suy ra tir SPS hoat dong 1an

lugt khac véi gia tri pic_width in luma samples, pic_height in luma samples,

hodc sps max _dec pic_buffering minusl[HighestTid], dugc suy ra tir SPS hoat

dong dbi v6i anh dimg trude, thi AuNoOutputOfPriorPicsFlag c¢6 thé (ma 18 ra 14

khong) duoc thiét dit bing 1 bai bd giai ma trong thir nghiém, khong quan tdm dén

gia tri no_output_of prior pics_flag.

Lvu y - mic did viéc xic dinh AuNoOutputOfPriorPicsFlag bang
no_output_of prior pics_flag dugc uu tién trong céc diéu kién nay, bd giai ma trong thir
nghiém duoc phép thiét dat AuNoOutputOfPriorPicsFlag bang 1 trong trudng hop nay.

- ‘Theo cach khac, AuNoOutputOfPriorPicsFlag dugc dat dwa trén gid tri

no_output_of prior pics_flag d6i v&i anh hién thoi va cac hinh anh khac trong AU

nhu sau:

- AuNoOutputOfPriorPicsFlag  dwoc  thiét dat bing 1 néu
no_output_of prior pics_flag bing 1 cho it nhat mét anh trong AU. Theo cach khéc,
AuNoOutputOfPriorPicsFlag duoc thiét dit bang 0. Do d6 trong truong hop niy,
AuNoOutputOfPriorPicsFlag duogc thiét dat bing 0 néu
no output_of prior pics_flag bang 0 dbi véi tat ca cac hinh anh trong AU.

- Theo cach khac, AuNoOutputOfPriorPicsFlag dugc thiét dat bing 1 néu
no_output_of prior pics flag bing 1 d6i v6i anh hién thdi. Theo cach khéc,
AuNoOutputOfPriorPicsFlag giit nguyén khong dbi.

- Theo céch khéc, AuNoOutputOfPriorPicsFlag duoc thiét dit b'fmg 1 néu
no_output_of prior pics_flag bang 1 dbi véi tht ca cac hinh anh trong AU. Theo
cach khac, AuNoOutputOfPriorPicsFlag dugc thiét dat bang 0.

- Theo cich khac, AuNoOutputOfPriorPicsFlag dugc thiét dit bang 1 néu
no_output_of prior pics_flag bing 1 dbi véi tit ca cac hinh anh thude céc 16p két
xut dich trong AU. Theo cach khic, AuNoOutputOfPriorPicsFlag dugc thiét dat
bang 0.

- Theo cach khic, AuNoOutputOfPriorPicsFlag duogc thiét dit bing 1 néu
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no_output_of prior pics flag bing 1 cho it nhit mot anh thude 16p két xult dich
trong AU. Theo céch khac, AuNoOutputOfPriorPicsFlag dugc thiét dit bang 0.

2. Gia tri AuNoOutputOfPriorPicsFlag dugc suy ra cho by gidi méd trong thir nghiém
dugc ap dung cho HDR nhu sau:

- Néu AuNoOutputOfPriorPicsFlag bang 1, thi tit ca cic bd d&&m luu trit hinh anh
trong DPB twong tmg véi tit ca gid tri nuh_layer id dugc 1am rdng ma khéong két
xudt céc hinh 4nh ma chung bao gdm va muc ddy DPB duoc thiét dit bang 0 dbi véi

tAt ca gia tri nuh_layer _id.

- Theo cach khac, néu AuNoOutputOfPriorPicsFlag bang 1, thi tAt ca cac bé dém luu
trir hinh 4nh trong DPB tuong tmg v&i tit ca gia tri nuh_layer id ctia hinh anh hién
thoi dugc 1am rdng ma khong két xudt cac hinh anh ma ching bao gém va muc day

DPB dugc thiét dit bing 0 cho gi tri nuh_layer id ctia hinh dnh hién thoi.

Theo cach khac, (AuNoOutputOfPriorPicsFlag bang 0), tht ca cac bd dém luwu trix
hinh anh tuong Ung voi tt ca gia tri nuh layer id bao gdm anh dugc dénh déu
“khoéng can két xudt” va “khong sir dung dé tham chiéu” duge 1am rdng (ma khong
c6 két xuit) va tht ca cac bd dém luu trit hinh anh khong tréng trong DPB dugc lam
rong bdi sy vién din lap di l3p lai quy trinh dém dugc x4c dinh & khoan muc

F.13.5.2.4 va mirc diy DPB déi v&i tit ca gia tri nuh_layer id dwoc thiét dit bang 0.

Theo cach khéc, (AuNoOutputOfPriorPicsFlag bang 0), tat ca cac bd dém luu trix
hinh anh tuwong Ung v4i gia tri nuh layer id ctia hinh anh hién thoi bao gbm anh
duoc dénh diu “khong cin két xult” va “khong sir dung dé tham chiéu” dugc lam
rong (ma khong c6 két xut) va tit ca cac bd dém luu trit hinh 4nh khong trdng trong
DPB dugc 1am rdng béi su vién dan lp di lip lai quy trinh dém duge x4c dinh &
khoan muc F.13.5.2.4 va mirc ddy DPB cho gi4 tri nuh_layer id ctia hinh anh hién
thoi duge thiét dat bang 0.

Tiéu muyc (2A)

Theo mdt cAu hinh, ddi véi vin ban dy kién trong Danh muyc (1), tiéu myc (1A),
Danh muc (2) va tiéu muc (2A) néu trén, tht c4 nhitng chd xuét hién “anh hién thoi” cé thé
dugc thay thé biang “hinh anh giai ma hién thoi”.

Danh muc (3) duéi day cung cip phin bd sung dbi véi viéc giai ma dé diéu chinh céc

hé thdng va cac phuong phéap hién thdi. Danh muc (3) cung clp céc tiéu muc cta JCTVC-
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L1003 (nghia 1a tiéu chuiAn HEVC phién ban 34) ma chiing c6 thé dugc thay dbi dé bao gém
céc hé thdng va cac phuong phép hién thoi.

Danh muc 3

8.3.2. Quy trinh gi4i mi ding cho tap hinh anh tham chiéu

Khi 4nh hién thoi 13 hinh anh IRAP véi NoRaslOutputFlag bang 1, tit ca cac hinh
anh tham chiéu hién thoi trong DPB tuong umg véi gid tri nuh_layer id cia hinh 4nh hién
thoi (néu c6) duoce danh déu “khéng sir dung dé tham chiéu”.

Theo mot phuong an khac: Khi anh hién thoi 1a hinh anh IRAP véi
NoRaslOutputFlag bang 1, tt ca cac hinh anh tham chiéu hién c6 trong DPB twong tmg v&i
tht ca céc gid tri nuh_layer id (néu c6) dwoc danh ddu “khong sir dung dé tham chiéu”.

Danh myc (3)

Nhiéu bién dbi khac nhau c6 thé dugce st dung dé x4c dinh hoat ddng ctia cac by dém
hinh 4nh giai ma (DPB) hdn hop 116 véi nhiéu budce khéc nhau dua trén hinh anh hodc dua
trén don vi truy cap. Céac bang tir (11) dén (15) dudi day liét ké nhiéu bién dbi cia céc budc

dé va tuong img vdi cac thiét dat dwa trén hinh anh/dwa trén don vi truy cap (AU).

Bang 46
Budce Dua trén hinh anh/ Dya trén AU
GG bo Dua trén hinh anh
Két xuat Duva trén AU
Luu trit Dua trén hinh anh
Dénh dau Dya trén AU dé dénh ddu két xuat,
. Dua trén hinh anh d€¢ danh dau tham chi€u
Keét xuat bo sung Dua trén AU
Bang (11)
Bang 47
Budc Dua trén hinh anh/ Dya trén AU
Gd bo Dva trén hinh anh
Két xuat Dva trén AU
Luu trit Dua trén AU
Danh dau Duya trén AU d¢ dénh déu két xudt,
I Dua trén AU d€ ddnh dau tham chi€u
Keét xuat bd sung Dua trén AU
Bang (12)
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Béang 48
Budce Dua trén hinh anh/ Dya trén AU
GO bo Duva trén AU
Két xuat Dua trén AU
Luu trit Duva trén AU
Danh dau Duya trén AU dé danh dau két xudt,
Dua trén AU d€ danh dau tham chiéu
Két xuat bb sung Duva trén AU
Bang (13)
Bang 49
Budc Dua trén hinh anh/ Dya trén AU
GO bo Dua trén hinh anh
Két xuat Duya trén AU
Luu trit Dua trén hinh anh
Danh dau Dua trén hinh anh dé dénh dau két xudt,
Dua trén hinh anh @€ danh dau tham chieéu
Két xuat bd sung Dua trén AU
Bang (14)
Bang 50
Budc Dua trén hinh anh/ Dya trén AU
G& bd Dua trén hinh anh
Két xuat Dua trén hinh anh
Luu trit ' Duva trén hinh anh
Danh dau Duya trén hinh 4nh d€ dénh du két xuat,
Dua trén hinh anh dé danh dau tham chi€u
Két xuit bd sung Dua trén hinh anh
Bang (15)

Fig.66 1a so db khdi thé hién mét cdu hinh cta bd giai ma 2404. BO giai ma 2404 c6
thé ¢6 trong thiét bi dién tir 2402. Vi dy, b giai ma 2404 c6 thé 1a bd giai ma ma héa video
hiéu suét cao (HEVC). B6 giai mi 2404 va/hosic mot hodc nhidu thanh phan dugc minh hoa
nhu ¢6 trong b giai ma 2404 c6 thé dugc thuc hién trong phin cting, phdn mém hoc két
hop ca hai. B gidi ma 2404 co thé thu dong bit 2414 (vi dy, mot hodc nhiéu hinh 4nh ma
hod ¢6 trong dong bit 2414) dé giai ma. Trong mot s§ cAu hinh, dong bit thu dugc 2414 c6
thé bao gém thong tin bd sung thu dugc, nhu tiéu dé phién thu duogc, PPS thu dugc, thong
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tin md ta bd dém thu dugc v.v.. Cac hinh anh ma hod c6 trong dong bit 2414 c6 thé bao gém

mot hodc nhi€u hinh anh tham chi€u ma hoa va/hoac mét hodc nhi€u hinh anh ma hoa khac.

Céc biéu twong thu duge (trong mot hodc nhiéu hinh anh ma hod c¢6 trong dong bit
2414) c6 thé dugc giai ma entropy bang modun giai ma entropy 454, nhd d6 tao ra tin hiéu

thong tin chuyén ddng 456 va cac hé s6 lugng tr hda, dinh ty 1€ va/hodc bién dbi 458.

Tin hiéu thong tin chuyén déng 456 c6 thé dugc két hop véi mot phan tin hidu khung
tham chiéu 484 tir bd nhé khung 464 tai mddun bu chuyén dong 460, tin hi¢u thong tin
chuyén dong nay c6 thé tao ra tin hiéu du bao lién khung 468. Cac hé sb luong tir héa, dinh
ty 1 va/hodc bién ddi 458 c6 thé duge lugng tir héa nguge, duge dinh ty 1€ va duge bién dbi
nguoc boi médun ngugce 462, nhd d6 tao ra tin hi€u du gidi ma 470. Tin hi¢u du giai ma 470
nay ¢6 thé duoc bd sung vao tin hiéu du bao 478 dé tao ra tin hidu két hop 472. Tin hiéu du
béo 478 c6 thé 1a tin hiéu duge chon tir hodc tin hiéu dy béo lién khung 468 hodc tin hiéu du
bédo trong khung 476 dugc tao ra bdi mddun du bdo trong khung 474. Trong mét sb céu

hinh, viéc chon tin hiéu nay c6 thé dua trén (vi du, dugc didu khién boi) dong bit 2414.

Tin hiéu du bao trong khung 476 c6 thé dugc du béo tir thong tin giai ma trude day
tir tin hiéu két hop 472 (trong khung hién thoi, vi du). Tin hidu két hop 472 nay ciing c6 thé
duoc loc boi bd loc giai khdi 480. Tin hiéu loc sinh ra 482 c6 thé dugc ghi vao by nhé
khung 464. Tin hiéu loc sinh ra 482 c6 thé bao gdbm hinh anh giai ma.

Bo nhé khung 464 nay c6 thé bao gdbm by dém hinh anh giai ma (DPB) 2416 nhu
dwgc m ta trong ban mo ta ndy. Bo dém hinh anh giai ma (DPB) 2416 c6 thé ¢6 kha ning
thure hién cac hoat dong ctia bd dém hinh anh giai ma (DPB) hdn hop 116. B6 dém hinh anh
giai ma (DPB) 2416 c6 thé bao gdm mdt hodc nhidu hinh anh gidi ma ma ching c6 thé duge
duy tri 1am cac khung tham chiéu ngén hodc dai han. B§ nh¢ khung 464 c6 thé bao gdm
thong tin bd sung tuong tmg véi cac hinh anh gidi ma. Vi du, bd nhd khung 464 c6 thé bao
gdm cac tiéu d& phién, théng tin tdp tham sb video (VPS), thong tin tdp tham s§ chudi
(SPS), thong tin tdp tham sb hinh anh (PPS), cac tham sb chu ky, thong tin m6 ta by dém
v.v.. Mot hodc nhidu méanh théng tin nay c6 thé duogc tl'uyén tin hiéu ttr b0 ma héa (vi dy, b
ma héa 2108, mbdun truyén tin higu thoi gian tn thém 2112).

Fig.67A 13 so db khdi thé hién viée sir dung ca 16p nang cao va 16p co s ¢& ma héa
video v6i cac bd dém hinh anh giai ma (DPB) riéng 516a-b va cdc médun van hanh by dém
hinh anh giai ma (DPB) hdn hop 520a-b tach biét cho 16p co s& va 16p nang cao. Thiét bi
dién tir thir nhat 502a va thiét bj dién tir thit hai 502b dugc minh hoa. Thiét bj dién tir thir
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nhit 502a c6 thé bao gdm bd ma hoa video 508 bao gdm bd mé hoa 16p nang cao 526 va bd
m4 hoéa 16p co s 528. Mbi thanh phin niy dugc bao gdm bén trong thiét bi dién tir thir nhit
502a (nghia 14 bd ma héa 16p ning cao 526 va bd ma hoa 16p co sd 528) ¢6 thé duge thuc
hién trong phin ctmg, phin mém hozc két hop ca hai. Thiét bi dién tir thir nht 502a c6 thé
duoc suy ra hinh anh diu vao 2506. Trong mét s6 cdu hinh, hinh anh d4u vao 2506 c6 thé
duoc chup trén thiét bi dién tir thir nhét 502a st dung cam bién anh, duqc truy hdi tir bd nhé
hoic thu dugc tir thiét bi dién tir khac 502.

Bo m3 héa 16p ning cao 526 c6 thé ma héa hinh anh dau vao 2506 dé tao ra dir liu
mai hoa. Vi dy, b ma hda 16p nang cao 526 co thé m3 hoa mdt loat hinh anh dau vao 2506
(vi dy, video). Dt liéu ma hoa co thé c6 trong dong bit video ctia 16p nang cao di ma hoa
530. B6 ma hoa 16p nang cao 526 c6 thé tao ra viéc truyén tin hiéu bb sung dua trén hinh

anh dau vao 2506.

Bo giai ma video cia 16p ning cao 534 ¢ thé bao gdm bd dém hinh anh giai ma
(DPB) 516a va médun vin hanh bd dém hinh anh gidi md (DPB) hdn hgp 520a. Twong tu,
bd giai ma ctia 16p co s& 536 ¢b thé bao gbém bd dém hinh anh giai ma (DPB) 516b va
mddun van hanh bd dém hinh anh giai ma (DPB) hdn hop 520b.

Bo m3 héa 16p co s& 528 ciing ¢6 thé ma héa hinh anh dau vio 2506. Theo mét ciu
hinh, cting hinh anh dAu vao 2506 dugc sir dung boi bd mi héa 16p nang cao 526 ciing c6
th8 duoc st dung boi bd ma hoa 16p co s& 528. Theo cdu hinh khéc, hinh anh d4u vao khac
(nhung tuong tu) véi hinh anh diu vao 2506 duge sir dung bai bo ma héa 16p néng cao 526
¢6 thé duoc sir dung bdi bd mi héa 16p co s& 528. Vi du, cho kha ning mé rong ty 18 tin
hidu - nhifu (con duge goi 13 kha ning mé rong chit lwong), ciing hinh dnh du vao 2506 c6
thé duoc sir dung boi ca bd ma hoa 16p nang cao 526 va bd ma héa 16p co s 528. Theo vi
du khac, theo kha ning didu chinh duoc v& mit khong gian, anh dugc giam ldy miu c6 thé
dugc st dung bdi bd mé hoa 16p co sd 528. Theo vi du khac nita, cho kha ning mé rong da
canh, 4nh quan sat khéc c6 thé dwoc sir dung boi bo ma héa 16p co sd 528. Bo ma héa 16p
co s& 528 c6 thé tao ra dit liéu da ma hoa c6 trong dong bit video ctia 16p co s& dd ma hoa
532, |

Mai dong bit video ciia 16p ning cao dd ma hod 530 va dong bit video cua 16p co s&
d3 m3 hod 532 c6 thé bao gém dit liéu 3 m3 ho4 dua trén hinh anh dau vao 2506. Theo mét
vi du, dong bit video cta l6p ndng cao dd ma hod 530 va dong bit video cta 16p co s& dd ma

ho4 532 ¢4 thé bao gSm dit liéu hinh anh ma hoa. Trong mdt s6 cAu hinh, dong bit video cta
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16p nang cao d4 ma hoa 530 va/hodc dong bit video cla 16p co s& dd ma hod 532 nay co thé
bao gdm dir lidu tiéu d&, nhu thong tin tip tham sé chudi (SPS), thong tin tip tham sb hinh
anh (PPS), thong tin tap tham s6 video (VPS), thong tin tidu d& phién v.v..

Dong bit video ctia 16p ning cao d& ma hoa 530 c6 thé duge cung cép cho thiét bi
dién tir thir hai 502b. Tuong tu, dong bit video cta 16p co s& dd méa hod 532 cé thé duoc
cung cAp cho thiét bi dién tir thir hai 502b. Thiét bj dién tir thir hai 502b nay c6 thé bao gdbm
b giai ma video 2504. BO giai mi video 2504 c6 thé bao gdm bo gidi m 16p nang cao 534
va bo giai ma 16p co s& 536. Theo mdt cAu hinh, dong bit video ctia 16p co s d& ma hoa
530 duoc giai ma boi bd giai ma cia 16p co s& 536 trong khi dong bit video cua 16p ning
cao di ma hoa 530 dugc giai ma bdi bd gidi ma 16p nang cao 534.

Theo mét vi du, dong bit video cuia 16p ndng cao dd ma hoad 530 va dong bit video
ctia 16p co-sd dd mi hod 532 c6 thé dugc truyén dén thiét bi dién tir thit hai 502b sir dung
két ndi hiru tuyén hodc vo tuyén. Trong mot s6 trudng hqp, vi€c nay co thé dugc thue hién
qua mang, nhu Internet, mang cuc bd(LAN) hoéc loai mang khac dé truyén thong gifta cac
thiét bi. Can luu y ring trong mot s§ cdu hinh, cic bd ma hoéa (nghia 13 by ma héa 16p nang
cao 526 va bo mi hoa 16p co s& 528) va bd gidi ma 2504 (vi dy, bd gidi mé 16p co s& 536 va
bd giai ma 16p nang cao 534) co thé duge thuc hién trén cing thiét bi dién tr 502 (nghia 1a
thiét bj dién tir thir nhét 502a va thiét bi dién tir thit hai 502b c6 thé 1a tiéu muc cia thiét bj
dién tr 502 don 1¢). Theo viéc thyc hién trong d6 cdc by ma hda va cac by gidi méd dugce
thuc hién trén cing thiét bi dién tir 502, chéng han, dong bit video ctia 16p nang cao mi hod
530 va dong bit video cia 16p co s dd ma hoa 532 c6 thé st dung duge cho bd giai mi
video 2504 theo nhiéu cach. Vi du, dong bit video ctia 16p ning cao di ma hod 530 va dong
bit video ctia 16p co s& dd ma hod 532 cé thé dugc cung cip qua bus cho bo giai mi video

2504 hodc dugc luu trit trong bd nhd dé truy hdi tir bd giai ma video 2504.

B0 giai ma video 2504 c6 thé tao ra mét hodc nhiéu hinh anh ma ho4 dua trén dong
bit video cua 16p ning cao d4d ma hoa 530 va dong bit video cta 16p co s& dd ma hoa 532.
Hinh anh giai ma 2118 (n6 c6 thé bao gém hinh anh giai mi ctia 16p ning cao 538 va hinh
anh giai ma cta 16p co s& 540) c6 thé duoc hién thi, duge phat lai, duge Iuu trit trong bd

nh¢ va/hodc duge truyén dén thiét bi khac v.v..

* Theo mdt vi du, hinh anh giai ma 2118 ¢6 thé dugc truyén dén thiét bi khac hodc
quay tr& vé thiét bj dién tir thir nhit 502a. Hinh anh giai ma 2118 ciing c6 thé duogc luu trit
hodc theo cach khac, duoc duy tri trén thiét bi dién tir thir hai 502b. Trong vi du khéc, thiét
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bi dién tt tht hai 502b ¢6 thé hién thi hinh anh giai m4 2118. Trong cac c4u hinh khac, hinh
anh giai ma 2118 bao gdm cac thanh phan ciia hinh anh dau vao 2506 véi cac dic tinh khac
nhau dua trén viéc mi hoa va cac hoat dong khac dugc thuc hién trén dong bit 2114. Trong
mdt sé cAu hinh, hinh 4nh giai ma 2118 c6 thé c6 trong chudi anh v6i d6 phan giai, dinh
dang, dic tinh k¥ thudt khac nhau hodc thudc tinh khéc tir hinh anh d4u vao 2506.

Fig.67B 1a so dd khéi thé hién viéc sir dung bd dém hinh anh gidi ma (DPB) ding
chung 516¢ va mddun vén hanh by dém hinh anh giai ma (DPB) hdn hop 520¢ dung chung
cho 16p co s& va 16p ning cao. Fig.67B bao gbm clng cac bd phan nhu thé hién trén
Fig.67A ngoai trir by giai ma video clia 16p nang cao 534 va bd giai ma clia 16p co s& 536
chia sé ca bd dém hinh anh giai ma (DPB) 516¢ va modun van hanh by dém hinh anh giai
m3 (DPB) hén hop 520c.

Fig.68 thé hién so db dinh thoi mo ta hoat dong ctia bd dém hinh anh gidi ma (DPB)
hdn hop 116. Céc hoat dong ctia by d&m hinh anh gidi ma (DPB) hdn hop 116 trén Fig.68
trinh bay céc budc cia bién ddi dugc wu tién trong d6 viéc g& bo, luu trit va danh diu tham
chidu duoc dua trén hinh 4nh va viée két xuét, danh ddu két xuét va két xudt bd sung dugc
dua trén don vi truy cép (AU). B6 dém hinh anh giai ma (DPB) 116 ly tuéng va bd gidi ma
tham chiéu gia dinh (HRD) c6 thé hoat dong theo cach thirc ma nhiéu budc don 1é dugc thé
hién (vi dy, budc g& bo 621a-b, bude két xult 623, boc luu trit 625a-c, bude danh déu 627a-
¢, 629 va budc két xult bd sung 631) tAt ca déu duogc thuc hién tic thi. Chudi cia cac budce
nay va céc dich vi dinh thoi duge minh hoa gifta cac budc don 1€ cho muc dich minh hoa.
Déi v6i tinh phi hop cta bd giai ma dinh thoi két xut, dinh thoi (lién quan dén thoi gian
cung cp bit thir nhat) ciia budc két xuit hinh anh 13 gidng nhau dbi véi ca b gidi ma tham
chidu gia dinh (HRD) va bd giai ma trong thir nghiém (DUT) cho téi khoang tré c¢b dinh. Do
d6, dich vi dinh thdi duge minh hoa c6 thé x4y ra cho DUT tao ra khoang tré c¢d dinh so véi
HRD.

Céac bude cho by dém hinh anh giai ma (DPB) 116 cua 16p néang cao thit nhit (EL1)
2642a, bd dém hinh anh giai ma (DPB) 116 ctia 16p nang cao thi hai (EL2) 2642b va b
dém hinh 4nh giai m3 (DPB) 116 cua 1ép co s¢ (BL) 2644 dugc minh hoa. Thoi gian g& bo
b6 dém hinh 4nh mi hoa (CPB) 2646 dugc minh hoa. Sau thoi gian g& bd 2646 cua b dém
hinh anh mi hoé (CPB), viéc g& bd (khong c6 két xuét) dua trén hinh anh 621a c6 thé dugc
thuc hién bdi bd dém hinh anh giai ma (DPB) 116 cua 16p nang cao thir hai (ELZ) 2642b va
viéc g& bo (khong c6 kbt xuit) dua trén hinh anh 621b ¢6 thé dugc thuc hién bsi bd dém
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hinh anh giai ma (DPB) 116 cua 16p co s& (BL) 2644. Sau khi dich vi dinh thi, viée két
xut (dém) anh dua trén don vi truy cap (AU) 623 c6 thé dugc thuc hién béi by d&m hinh
anh giai ma (DPB) 116 ciia 16p co s& (BL) 2644, bd dém hinh anh giai ma (DPB) 116 cua
16p nang cao thir nhét (EL1) 2642a va bo dém hinh anh gidi ma (DPB) 116 cta 16p ning cao
thir hai (EL2) 2642b.

Sau dich vi dinh thoi khéc, qué trinh 613 lién quan dén hinh 4nh gidi ma hién thoi
dugc minh hoa. budc hvu trit dua trén hinh anh 625a-c cé thé duoc thuc hién bdi bd dém
hinh anh giai ma (DPB) 116 cta 16p co s& (BL) 2644, bd dém hinh anh giai ma (DPB) 116
ctia 16p nang cao thir nhat (EL1) 2642a va bd dém hinh anh giai ma (DPB) 116 cta 16p ning
cao thir hai (EL2) 2642b. budc luu trit co thé duoc thuc hién sau khi mdi trong sb céc hinh
anh cia 16p co s (BL) 2644, 16p ning cao thir nhit (EL1) 2642a va 16p nang cao thi hai
(EL2) 2642b dugc giai ma. budce luu trit 625 c6 thé duoc chia nho hon. Trong céc budc luu
trit 625, anh giai ma duge luu trit trong bd dém hinh anh gidi ma (DPB) 116 trong b dém
lwu trit trdng va 1am diy ctia b dém hinh anh giai ma (DPB) dugc ting thém mot. Ngoai ra,
khi 4nh dwoc g& bo (khong c6 két xut) tir bé dém hinh anh giai ma (DPB) 116, thi lam day
ctia bd dém hinh anh giai ma (DPB) dugc giam bdt mot. Tuong tu, khi dnh dugc dém tir bd
dém hinh anh giai ma (DPB) 116 (trong hogc budc dém hogc budc dém bd sung), 1am ddy
ctia bd dém hinh anh giai ma (DPB) dugc giam bot mot.

Bo dém hinh anh giai ma (DPB) 116 c6 thé bao gdm cac bd dém anh xac dinh va
quan Iy mot cach riéng dbi véi cac hinh anh ma hoa c¢6 cc dic diém khac nhau. Vi dy, b
dém hinh anh giai ma (DPB) 116 c6 thé bao gdm cac bd dém anh x4c dinh va quan 1y mot
céch riéng ddi véi cac hinh anh m3 hod véi cdc dd phén giai khac nhau, do sdu khac nhau
va/hodc mau sic khac nhau.

Hinh anh giai ma cé thé duoc luu trit trong mot nhém by d&m lru trit hinh anh chung
trong bd dém hinh anh giai ma (DPB) 116. Vi dy, hai truong hop phu bd sung c6 thé dugc
sir dung dé xac dinh cac ring budc kich thudc clia b dém hinh anh giai ma (DPB) 116 tac
dong qua trinh dém/gd bo va xac dinh mirc. Theo rang budc cia by dém hinh anh giai ma
(DPB) 116 dua trén byte, thi hinh 4nh giai ma c6 thé duoc lwu trit véi can nhédc vé kich
thudc dua trén do phan giai va/hodc do sdu bit. Cac rang budc kich thude ctia b dém hinh
anh giai ma (DPB) 116 ¢6 d& dugc x4c dinh theo gi6i han byte can nhic d6 phén giai va 4o
sau bit ciia mdi hinh anh giai ma. Theo rang budc cia bd dém hinh anh giai ma (DPB) 116

dwa trén don vi anh, thi hinh anh giai ma ¢6 thé dwgc Iuu trit (va dugc can nhéc chiém mot
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khe ctia bd dém anh). Cac rang budc kich thudc ctia by dém hinh anh gidi ma (DPB) 116
sau d6 c6 thé duge xac dinh theo gidi han sb lugng khe hinh ma khong can can nhic dén 46
phén giai va d6 sau bit cia mdi hinh anh giai ma.

Theo mdt cAu hinh, 1am diy ctia b dém hinh anh giai ma (DPB) c6 thé dugc theo
dsi theo mdi 16p. Vi du, céc rang budc kich thude clia by dém hinh nh gidi ma (DPB) 116
¢6 thé duogce truyén tin hiéu va bude dém c6 thé duoce ap dung, cho mdi 16p. Trong d6 mdi
16p bao gdm céc bd dém luu trit hinh anh, bién DPBFullness[nuh_layer id] c6 thé dugc sir
dung dé theo dai 1am dAy ctia b dém hinh anh gidi ma (DPB) ciia mbi 16p. Khi anh duogc g&
b6 khoi 16p cb gié tri ID clia 16p bang nuh_layer id, thi bién DPBFullness[nuh_layer_id] c6
thé duoc thiét dat 1a DPBFullness[nuh_layer id]-1 (nghfa 1a DPBFullness[nuh_layer id] c6
thé dugc giam bdt mot). Trong truong hop nay, thi anh d6 di dugc gd bod khoi bo dém luu
trit hinh anh PSB[nuh_layer id].

Tuong tu, khi hinh anh giai m3 hién thdi véi gia tri ID cta 16p bing nuh_layer id
dugc lvu trr trong b dm hinh éanh gidi md (DPB) 116, thi bién
DPBFullness[nuh_layer id] dugc thiét dat baing DPBFullness[nuh layer id]+1 (nghia 14
DPBFullness[nuh_layer_id] duogc tdng thém mdt). Trong truong hop nay, anh d6 da dugc
lvu trit vao b dém luu trit hinh anh PSB[nuh_layer_id].

Mirc ddy ctia bd dém hinh anh giai ma (DPB) ciing c6 thé dugc theo dai dbi véi tap
hop 16p két xuét. C4c rang budc kich thudc ciia bd dém hinh anh giai ma (DPB) 116 sau d6
c6 thé duoc truyén tin hiéu va budc dém c6 thé duge ap dung, dua trén céc rang budc dugc
xéc dinh cho tap hop 16p két xuét. Gia tri DPBFullness c¢6 thé dugc theo doi dbi vai tap hop
16p két xult duge két hop véi diém hoat dong trong thir nghiém. Do vay, khi anh dugc g&
bo khoi 16p thude tap hop 16p két xuét, thi gia tri lam ddy ctia bd dém hinh anh giai ma
(DPB) ¢6 thé duoc giam bt mot vi DPBFullness = DPBFullness-1. Tuong tu, khi hinh 4nh
giai ma hién thoi duge luu trit trong bd dém hinh anh giai ma (DPB) 116, thi lam déy cua bd
dém hinh anh giai ma (DPB) c6 thé dugc giam bét mt vi DPBFullness = DPBFullness+1.

Trong qué trinh 613 lién quan dén hinh 4nh giai ma hién thdi, quy trinh d4nh ddu 611
duge minh hoa. Quy trinh danh ddu 611 nay c6 thé bao gdm budc danh ddu tham chiéu
627a-c va bude danh dau két xult 629. Sau khi dich vi dinh thoi tir cac bude luu trit 625a-c,
buéc danh diu tham chibu dya trén hinh anh 627a-c ¢6 thé duoc thyc hién bai bd d&ém hinh
anh giai ma (DPB) 116 cta 16p co s& (BL) 2644, bd dém hinh anh giai ma (DPB) 116 cla
16p ning cao thir nhit (EL1) 2642a va bd dém‘ hinh anh giai ma (DPB) 116 cua 16p ning cao
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tht hai (EL2) 2642b. Sau dich vi dinh thoi khéc, budc danh déu két xuét dua trén don vi
truy cap (AU) 629 c6 thé dugc thuc hién bdi bd dém hinh anh giai md (DPB) 116 ctia 16p co
s& (BL) 2644, bd dém hinh anh giai ma (DPB) 116 cua 16p ning cao thir nhit (EL1) 2642a
va bd dém hinh anh giai ma3 (DPB) 116 cta 16p ndng cao thir hai (EL2) 2642b. Khi qua trinh
613 lién quan dén hinh anh giai ma hién thdi dugc hoan thanh, budc 631 cia viée két xut
hinh anh dya trén don vi truy cdp (AU) (d€m bd sung) co thé duge thuc hién nhd bd dém
hinh anh giai ma (DPB) 116 cua 16p co s& (BL) 2644, b dém hinh anh giai ma (DPB) 116
cua l6p nang cao thir nhit (EL1) 2642a va bd dém hinh anh giai ma (DPB) 116 cta 16p ning
cao thir hai (EL2) 2642b.

Fig.69 14 so d6 khéi thé hién két cau va dinh thoi cho cac don vi 16p triru tuong hoa
mang (NAL) ctia céc 16p d6i v6i cac hinh anh ma héa va cac don vi truy cdp (AU) khi 16p
nang cao thir hai (EL2) 942b c6 thoi gian anh thip hon 16p co s& (BL) 944 va 16p nang cao
thir nhat (EL1) 942a. Cac don vi NAL ciia hinh anh m3 ho4 EL1 953a dugc minh hoa ciing
v6i 16p ning cao thir nhit (EL1) 942a. Céc don vi NAL ctia hinh 4nh ma hoa EL2 953b
duoc minh hoa cling v6i 16p ning cao tht hai (EL2) 942b. Cac don vi NAL cuta hinh anh

ma hoa clia Ié*p co s0 953¢ dugc minh hoa cung vai 16p co s (BL) 944.

Tai thoi diém t1, cac don vi NAL cta hinh anh m& hoa EL1 953a, cac don vi NAL
cua hinh anh m3 hoa EL2 953b va cac don vi NAL cta hinh anh ma hoa cta 16p co s& 953¢
1a tiu muc cta don vi truy cép (AU) 955a. Tai thoi diém t2, cac don vi NAL cua hinh anh
ma hod EL1 953a va cac don vi NAL ctia hinh anh méa hoé cta 16p co s& 953¢ 1a tiéu muc
cta don vi truy cap (AU) 955b. Tai thoi diém t3, cac don vi NAL ctia hinh 4nh m3 hoa EL1
953a, cac don vi NAL cua hinh anh mi hoa EL2 953b va cac don vi NAL cua hinh &nh ma
hoa ctia 16p co s& 953c 1a tiéu muc cua don vi truy cép (AU) 955c. Tai thoi diém t4, cac don
vi NAL cta hinh 4nh m3 hoa EL1 953a va cac don vi NAL ctia hinh 4nh mé ho4 cua 16p co
s& 953c¢ 1a tiéu muc cta don vi truy cép (AU) 955d.

Fig.70 1a so dd khéi thé hién két cdu va dinh thoi cho cc don vi 16p triru twong hoa
mang (NAL) cua céac 16p ddi voi cac hinh anh ma hoéa va cac don vi truy cap (AU) khi 16p
co s& (BL) 1044 ¢6 thoi gian anh thdp hon 16p ning cao thir nhat (EL1) 1042a va 16p nang
cao thir hai (EL2) 1042b. Cac don vi NAL cuia hinh 4nh ma hod EL1 1053a dugc minh hoa
clng v6i 16p néng cao thir nhit (EL1) 1042a. Céac don vi NAL cta hinh 4&nh ma hod EL2
1053b dugc minh hoa cing véi 16p ning cao thir hai (EL2) 1042b. Cac don vi NAL cta
hinh 4nh m3 ho4 cuia 16p co s& 1053¢ dugc minh hoa cung véi 16p co so (BL) 1044.
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Tai thoi diém t1, cac don vi NAL cta hinh anh m& hod EL1 1053a, cac don vi NAL
cua hinh 4nh ma hod EL2 1053b va cac don vi NAL cta hinh &nh ma hoé cta 16p co s&
1053¢ 1a tidu muc cta don vi truy cap (AU) 1055a. Tai thoi diém t2, cac don vi NAL cia
hinh anh ma hod EL1 1053a va cac don .vi NAL cta hinh 4nh m3 hod EL2 1053b 1a tiéu
muc ctia don vi truy cdp (AU) 1055b. Tai thoi diém t3, cac don vi NAL cua hinh 4nh mi
ho4 EL1 1053a, cac don vi NAL cua hinh anh ma hoa EL2 1053b va cac don vi NAL cua
hinh anh m3 hod cta 16p co s& 1053¢ 1 tiéu muc cia don vi truy cdp (AU) 1055¢. Tai thoi
diém t4, cac don vi NAL ctia hinh anh m& hod EL1 1053a va céc don vi NAL cta hinh anh
ma hoa EL1 1053b 13 tiu muc ctia don vi truy cap (AU) 1055d.

Thuat ngit “vat ghi doc dugc bing may tinh” 13 vat ghi bit ky c6 thé st dung duge c6
thé duoc truy nhap bdi may tinh hodc bd xtt Iy. Thuat ngit “vat ghi doc dugc béng may tinh”
trong ban mé ta ndy, c6 thé biéu thi vat ghi doc dwoc bing may tinh vi/hodc vét ghi doc
dugc bing bd xtr Iy ma chung c6 tinh chit khong chuyén tiép va hitu hinh. Bang céch vi du
va khong rang budc, Vét ghi doc duogc b?mg may tinh hodc vat ghi doc dugc béng bo xtr ly
c6 thé bao gdbm RAM, ROM, EEPROM, CD-ROM hoic céc thiét bj luu trit dia quang, céc
thiét bj luu trit dfa tir hodc céc thiét bi luu trit tir khéc, hodc vat ghi bt ky khéc ma ching c6
thd dugc sit dung d van chuyén hodc luu trit md chuong trinh mong mudn luu trit mi
chuong trinh mong mudn Iuu trit dudi dang cac 1énh hoic cac két cAu dit 1idu va ching c6
thé dugc truy nhip béi may tinh hodc bd xir ly. Céc dia, trong ban md ta nay, bao gdm dia
compact (CD - bompact disc), dia laze, dia quang, dia da ning s6 (DVD - digital versatile
disc), dia mém va dia blu-ray (nhan hiéu da ding ky), trong d6 dia mém thudng sao chép lai
dir liéu bang phuong phép tir, trong khi céc dia kia sao chéo dit liéu theo phuong phap

quang vdi tia laze.

CAn luu ¥ ring c6 thé thuc hién mot hoic nhidu phuong phép .duqc md ta trong ban
mod ta nay trong va/hodc dugc thyc hién b:?mg cach s dung phﬁn cing. Vi dy, mot hodc
nhidu phwong phap hodc cach tiép can duge mo ta trong ban md ta nay c6 thé dugc thuc
hién -tror‘lg va’hoic duqc thuc hién béng cach sir dung b chip, ASIC, LSI hodc mach tich
hop v.v.. |

M&i phuong phap d6 duge boc 10 trong sang ché bao gém mot hodc nhidu bude hodc
cac hoat dong dé dat dugc phuong phap di mo ta. Cac bude va/hodc cac hoat dong cua
phuong phép c6 thé duge hoan dbi véi nhau va/hodc duge két hop thanh mot budc ma

khong nim ngoai pham vi bao ho ctia séng ché. Néi cach khéc, trir phi thir tu cy the clia cac
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budc hodc cac hoat dong 14 can thiét d6i voi sy van hanh chinh x4c hoat déng clia phwong
phap nay dang dugc mo ta, thr tu va/hodc viéc sir dung cac budc va’hodc cac hoat dong cu
thé d6 c6 thé duoc bién ddi ma khong ndm ngoai pham vi bao hd ciia sang ché.

Céan hiéu réng cac diém yéu cau bao hd khong bi gidi haﬁ & cu hinh va céc bd phén
duoc minh hoa & phﬁn trén. C6 thé thuc hién mot sd cai bién, thay ddi va bién dbi theo cach
b tri, hoat dong va cac chi tiét cta cac hé théng, phuong phap va thiét bi d3 duoc mo ta

trong ban mo6 ta nay ma khong nam ngoai pham vi bao hd ctia sang che.
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YEU CAU BAO HQ

1. Phuong phép giai ma dong bit video, phuong phap nay bao gdm cac budc:

(a) thu dong bit co s dai dién cho chudi video ma hoa;

(b) thu cac dong bit nang cao dai dién cho chudi video ma héa nay;

(c) thu tap tham sb video chira cac phan tir ¢ phap d& 4p dung cho dong bit co s& va
cac dong bit nang cao, trong d6 tip tham s video nay chira phin tir ¢t phap truyén tin hidu
phin mé rong ctlia tdp tham s6 video;

(d) thu phan mé rong clia tdp tham s6 video chira cac phin tir ¢t phap lién quan dén
it nh4t mot trong cac dong bit ndng cao; trong do cac phdn tir ¢t phép niy bao gém phin tir
ct phép thit nhét chi bao nhidu tap hop 16p két xuét duge x4c dinh cho dong bit video;

(e) thu cac phan tir ¢t phap chi béo thay dbi v& it nhat mot tap hop 16p két xuat,
khac biét & chd:

cac phan tir ¢ phép nay chi bao thay dbi v& it nhit mot tp hop 16p két xuét bao gdm
phin tir ¢t phép thit hai chi bao nhidu tap hop 16p bd sung ma cho ching cic 16p két xudt
dugc xac dinh bén canh nhiéu tap hop 16p duge xac dinh cho dong bit video dugc chi bao
b6i phin tir cti phap thir nhit ma cac 16p két xut duge xac dinh cho ching.

2. Phuong phép theo diém 1, trong d6 cac phén tir ¢ phap chi béo thay dbi vé it nhit mot

tap hop 16p két xuét nim trong phin mé rong clia tip tham s6 video.

3. Phuong phap theo diém 1, trong d6 céc phan tir ¢ phap chi béo thay ddi vé it nhit mot
tap hop 16p két xut nim trong thong bao thay ddi ctia tap hop 16p két xuét.

4. Phuong phéap theo didm 3, trong d6 théng béo thay ddi cta tép hop 16p két xuét nay 1a
théng bao thdng tin nang cao bd sung (SEI).

5. Phuong phép theo didm 3, trong d6 théng béo thay ddi clia tap hop 16p két xudt da néu
bao gdm ct phap g& bod mot trong sb it nh4t mot tap hop 16p két xuét.

6. Phuong phép theo diém 3, trong d6 thong béo thay dbi ctia tap hop 16p két xudt bao gdm
cti phép d& bd sung tap hop 16p két xuit vao it nhit mdt tap hop 16p két xuét da néu.

7. Phuong phép theo diém 3, trong d6 thong béo thay ddi cta tap hop 16p két xuét bao gbm
cti phap dé thay dbi tap hop 16p két xudt trong s6 it nhat mot tap hop 16p két xuat da néu.
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8. Phuong phép theo diém 5, trong d6 théng béo thay ddi clia tap hop 16p két xuit da néu
bao gdm ct phap dé bd sung tap hop 16p két xudt vao it nhat mot tap hop 16p két xudt da

néu.

9. Phuong phép theo diém 8, trong d6 thong bao thay dbi ctia tap hop 16p két xudt da néu
bao gdm ct phép d8 thay dbi tap hop 16p két xuét trong s it nhit mot tap hop 16p két xuat

da néu.

10. Phuong phép theo diém 6, trong d6 thong béo thay dbi ciia tap hop 16p két xuat da néu
bao gdm cu phép dé thay dbi tap hop 16p két xudt trong sb it nhat mot tp hop 16p két xut

da néu.

11. Phuong phap theo diém 7, trong d6 thong bao thay ddi cua tap hop 16p két xuit di néu
bao gdm cli phap dé g& bé bd mot trong s4 it nhit mot tap hop 16p két xudt da néu.

12. Phuong phép theo diém 1, trong d6 cac phdn tir ¢t phép dé chi bao thay ddi vé it nhit
mdt tap hop 16p két xudt bao gdm phin tir ¢t phap thir ba dé x4c dinh céc tap hop 16p bb

sung va c& dé chi bao liéu 16p cu thé c6 phai 1a 16p két xuét dich hay khong.
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Xé&c dinh c& dinh thi dé chi bao liéu CPB c6 tro gidp hoat dong & ‘
L 202 cép do hinh anh phuy hay khéng
ot Xac dinh mot hodc nhigu khoang tr& go'
bd doi v&i cac don vj gidi ma trong don vitruy cap
Xac dinh mot hodc nhiéu tham s NAL dé chi bao sb lwgng, léch di mét,
206~—1  cha cac don vi NAL trong tirng don vi gidi ma trong don vi truy cap
sgB~] G thong bao SEI ginh tho1 hinh anh chi béo 66 higu Ginh tho' cua
hinh @nh, cac khoang tré g& bd va cac tham so NAL

FIG. 2
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Thiét bj dién ter truyén@

Bo nhor B .
g Cao thidi b

Cac lénh g424 ' két xuét 2=

DU liéu g 152

| Man hién thy g25

Bo xt Iy 47

Bo didu khian |
Cac 16nh 3435 | man hién thj 2L

D@ lieu g1s5p

Giao dién truyén théng:
819

- 829

Céc thiét bj
nhap liéu

821

FIG. 8
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Thiét bj dien ter thy 902

Bo nhé 944 I
— 4c thiét bi
Céc lénh: g432 két xuat 222
D@ lidu gg5
Man hién thj g25
Bo xtr Iy 917 -
s B6 diéu khlen 557
Cac lénh, g13h man hién thj =4
D@ liéu g45p
| Giao dién truyén thong
o1
Cac thiétbi [ 929
nhap ligu===
Thiét bj dién t 1002
. Dong bit
Phuong tién Phuwong tién 1044
ma hoa . truyén
1031 1033 —

FIG. 10
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Thiét bj dién t& 7192
Déng bit
1114 Phwong tién Phuong tién
$ o thu - gidi ma
” 7135 o 1937
1202 ~4 Phan gidi tiéu dé& phién tht nhét ctia hinh anh
1204 ~ Quy trinh dém
¥
1208 ~ Gidi ma va danh d4u hinh anh
Y
1208 ~4 Quy trinh dém bd sung

FIG. 12

nal_unit header() { ~ Tén
farbidden zero_bii 1)
nal_unit _type u(6)
uuh_reserved: zero_6blis u(e)
nul_temparal_id_phust ’ . - u(3)

}

Cu phap cia tieu d& don vi NAL
FIG. 13A
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nal_mit_header(} { Tén
forbiddon_zero_bit K1)
nal_mmii typs w(6)
layer_id_plusl u(6)
nuh_femporal id plusi u(3)
-} . : -
Cu phap cla tiéu d& don vi NAL
FIG.13B
nal unit header() { _ Tén
forbidden_zexrv_bit (1)
nal unit type w6)
Tayer id u(6)
nuh_temporal id plusl u(3)
}
Cu phap cau tiéu dé don vi NAL
FIG.13C
pal_mmit( NumBytesNALunif ) { Tén
nal unit_hender() -- -
NumBytesInRBSP = (
for(1=2; 1 <NumBytesliNALunit; H-+) { .
H(1+2 <NumBykeaTiNATunit && noxt_bita(24) == PxD00003 ) {
rbsp_byte] NumBytosTiRBSEH | b(3)
rbsp_byte[ NumBytesInRBSE-+H- | b(&)
i1=2
emnlation_prevention_thres hyte /* aqualia 0x08 %/ 1(8)
} else
rbsp_byte] NumBytesnRBSPH+ | B(8)
}
}

Cu phap clia don vi NAL chung

FIG.14
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vps_extenslon() { . 7 Teén
while( Ibyte_aligned())
vps_exteusion_byte_alignment_veserved_zero_bit w(1)

// soalability type and layer_id pattitloning method
scalability_type u(4)
for(1=0; 1 < MuxDim( soalability_typs ); -+ )
Inyer id_dim len[i] u(3)
# leyer specific informalion : '
for(i=0;1 <2=mnx_num‘_layern_minus‘1 sHeR) {
vps_layer id[i] u(6)
I/ 1ayer dependancy
wmm,_direct ) rc:t_]aiers[i] u(6}
for(j = 0; j <num_divect yef layevs[J; j++)
ref layor 14[1][]] . u(6)

Cu phap phan mé rong cla tap tham sé video hién tai

FIG.15

sealabillty type | MaxDim(sealabilliy_type) Kleh thurérc kha naing didu chinh
0 A 1 khéng (HEVC co s&)
1 2 khang gian va chét lwgng
2 3 khéng gian, chét lwgng, khéng xac dinh
3 4 khong gian, chét lugng, khong xécldinh, khc‘mg xac dinh
. . T dahinhamhvadosau
5 3 da hinh anh, d9 sau, khong xac dinh
6 4 da hinh &nh, d¢ sau, khdng xac dinh, khdng xac dinh
7 4 da hinh anh, khéng gian, chétAhf'qng va t.!cfaiséu
8 § da hinh anh, khéng gian, chét lvong, do s'éu, khéng xac dinh
g 6 da hinh anh, khéng gian, chét lwgng, @6 sau, khéng xac dinh, khong xac dinh
10..15 ) resarved _ dy phong

Céc loai kha nang mé rong hién tai

FIG. 16
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vps_vxtension() { Tén
while( [byte_aligned() )
-vpy_extension_byie_alignment reserved_zero_bié u(l)
/I Scalability map and Iayet. id_plus mapping method
for (i=0;i<=mpx_num layers minusl bits; H+) {
scalability_map[i] 6]
}
//1ayer specific information
for(1=0; 1 <=max_num Inyers minusl; 4+ {
vps_Jayer 1d[i] ut6)
{ Tayer dependsncy
num_direct ref layers[i] u(6)
for(j =03 ] <num_direct yef Jayera[{]; j+)
ref layer fdfi][j] (6}

Cu phap phan mé rong ciia tap tham sé video

FIG.17

Scalability map[j] | Kich thwockha nang
’ mé rong

khéng (HEVC co s&)

Khoéng gian
Chét luong

Do sau
Da hinh anh

i | Wi N -

Khong xac dinh

6,7 Dy phong

Cu phap anh xa kha nang mé rong

FIG.18
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vps_extonsion() { Tén
while( Tbyte_aligned() )
- vps_sxtension_byte_glignment_yeserved_zero_bit u(1)
# scalability map and Tayer id plusl mapping methad
numn_scalability dimensions ainusi u(3)
for(i=0;i<=num_soalsbility_dimensions minusl; ) |
scalability_map[i] 1(3)
numn_bits_for sealability napfi] 1(3)
}
{ layer specific information
for(i=0;i<=max _num_layers_ minsl; -+ {
vps_Jayer, d[i] u(6)
{/ Tayer dependency
num_direat yvef layers[1] u(6)
for(J=0; ] <mum,_direot ref layers[1]: jH)
ref layer [1][]] u(6)
}
}
CU phap phan mé rong clia tap tham sé video
FIG.19
vps -extensfon( ) { Tén
while( Ibyte_aligned() )
¥ps_extension_byte_slipument _reserved _zero bit (1)
{/layer specific information
for(i=1;i<=vps max layers mimsl; i++) {
/[ mapping of Tayer ID to goalability diinenslon IDs
num_dimensions minusifi] uwd) |
for( j=0; ] <=nwn_dimensions ininusl; j++ ) {
dimensfon_type[11[j1 u{4)
dimension_id[i][j] u(®
}
// layer dependency
num_direct_ref layers[i] u(6)
for(j = 0; ] <nwm_direct_ref layers[i];
vef Iayer fd[i]{j] : u(6)
}
}

CU phap phan mé rong cla tap tham sb video hién tai

FIG.20
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dimension_type[1][}] | dimension_id[11[}]
0 view orderidx
1 dopth flag
2 dependency ID
3 quality D
4,15 reserved

Loai kich thwéc hién tai, ct phap ID kich thwéc

FIG.21

vps_extension() { ~ Tén
" while( Ibyte_aligned() )
vps_extension_byte _nllgement yeserved_zero_bit u(l)

J/ layer spacifio information

for(1=1;1<=max_num_layers husl; #+) {

- // mask signalling scalapiiity types that are present for fhis layer ID
sealnbility_mask u(8)
for(]=0; j <=num_acalability_typesfi]; j++) {

wcalability_1d] j] u(8)
}
I ayer dependency
num_direct ref layers[i] u(6)
for(j=0;j <num._direct yef layera[]; j++)
ref Iayer §d[1][}] RG]
}
}

CUG phap phan mé rong cla tap tham sé video

FIG. 22
scalability mask bit[l | Kich thuwéc kha nang
diéu chinh
¢ Khéng gian
1 Chét lwgng
2 b sau
3 Pa hinh anh
4-15 D phong

Cu phap anh xa kha nang mé réng

FIG.23
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video_parameter_set rbap() { Tén

video_parameter_set id u{4)
vpy_temporal id_nesting fiag (1)
reserved_zero_2biis u(zj
max_num _layers_ minusl //roserved_goro_6bits 1(6)
vps_max_sub_Jayers_mimsl u(3)
profile Tevel( 1, vps inax_sub layers minusi)
next_essenflal Info_byie offyet /resorved_zerg 12bits u(12)
for(1=0; 1 <=vps max gub_layers mimusl; H+) (

vps_max_dec_pic_buffering[1] ue(v)

vps_max_num_reorder_ples[1] ua(v)

vps_max,_latency_increasefi] ue(v)
} .
mum_hrd parameters ue(v)
for(i=0;4 <mm hrd pavamsters; H-+) {

i{i>0) :

op_poini(1)

hrd_parameters(i == 0, yps_max_sub_layers mingsl)
3} . .
bit_equal fo_one u(l)
sealability_masic u(8)
for(1=0; { <=max_num_layars minnsl; H4-) {

vps_extension_data()
}
vps_cxtension_flag u(l)
if{ vps_extension flag)

while(more tbsp_data() )

vps_extension_data_flag o(1)

rorp_tralling_bits()

Cu phap phan mé& rong clia tap tham sé video

FIG.24
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vps_extension_data() { Tén

vps_extension_type u(2)
Inyer_id n(6)
layer_max_sub_layers minusl u(3)
new_profile level flag u(l)
if (new_profile_Jevel flag=10) {

profils_reference_layer id “w(6)
}
elas {

profile_level( 1, Iayer,_mex_sub_layers minusl )
} ' :
for(j=0;j <=nnm_scalability_types; j+) {

scalable_fd[j] u(8)

)

num_ysference_layers u(6)
for(n=0;n <num_reference_layers; n-+)

divect coding_dependency_Jayer 1d_plusi[n] u(6)

}

Cu phap phan mé rong clia tap tham sb video

FIG.25
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sps_bxtansion( ) § Tén
while( Ibyte_glignedl() )

v axtonaion_hyte nltgnment_ posovvedl ons bit ) ]
ave_base vodsg flag ul}
zedlnbilily_maisk u(16)
for(1 =6; | <MumSoalabiliydypen; H+) {

dimenslon_id_lex_mimsifdi] u(3)
}
wpy_uuh_Joyer 3d_prescnt flag i)
# layor spsoffio infermetion ]

Forf{ 1 = 1;3-<= ypu. mex_layers minvslyiH-) {
# mapping of layer TD to sqalability-dimension TDx
3 yps_muh_layor id provent flag’)
dnyerr jd, in_uuh[i] NG
forl [ =10]J <runScalabilityTypey; Y
‘dingnslop 1011 ][] ] uve)
3
For(i= 131<=vpe_max_layess minugl 3H+)

profils_Hor_Jevell 1,vpy_max_pub_layers_minual )
for{ 1=1; 1=~ vps_mex_layers_miwosl; i++) |

# laysy depondeanay

num,_divoet yef Jayers[d] W8

for( j=0; j <num_direct $oF layers[i]; j4=+)

wef Inyor #a[1][j]
TR

(6

¥

Cu phap phan mé rong tap tham sé video

FIG.26°

scalability_mask’s | Kich th uéc kha nang
Ieth bit moreng
0 Khéng gian
1 Chét lvong
2 Do sau
3 Pa hinh anh
4-15 D trir

Cu phap Scalability_mask

FIG.27
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vps_extension() { Tén
whils( Ibyta_aligned())
vps_extension_byte alignment reserved_one_bit u(l)
ave_base_codec flag u(1)
scalability_mask u(l6)
for( i =0; i <NumScalabilityTypes; i++) {
dimension_id_Jlen_minus1[i] u(3)
} .
vps_nuh_layer_id present flag u(1)
1/ layer specific informatlon
for{i=1;1 <= vyps max_layers minugl; H+) {
{/ mapping of layer ID to scalability dimension IDs
~ if( vps_nuh_Iayer_id present flag)
layer_id_in nub[i] u{6)
for(j = 0; j <=num_dimensions_mimus]; J++)
dimension_id[i][j] u(v)
}
for(i=1;i<=vps max layers minusl ;i++)
profile ter level( 1, vps max_sub_layors minusl )
Iayer_dependency_information_pattern u(v)
for( i=1; i <= NwnDepLayers; i++) {
{/ layer dependency information signaling
num_direct_ref layers[1] u(6)
for(j=0;] <num_direct ref layers[1i]; j++) ‘
u(6)

ref layer 1d[1][}]

Cu phap phan mé rong clia tap tham sé video

FIG.28
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vps_extension( ) { Tén
whils( [byte_aligned())
vps_extension_byte_aligument reserved_one_bit 1 u(1)
ave_base_codec_flag u(1)
sealability_mask u(16)
Tor( i=0; i <NumScalabilityTypes; H+) {
dimension_id_Jen_minusi[i] u3) .
}
vps_nuh_layer_id_present flag u(1)
// layer specific information
for(i=1;i<=vps_max layers minusl; i#+) {
// mapping of layer ID to scalability dimension IDs
- If{ vps_nuh. layer_id_prosent flag)
layer_id_in_nuwh[1] u(6)
for(j=0; <~num_dimensions minusl; j+)
dimension_id[1][§] uv)
} .
for(i=1;1<=vps max_layers minuysl ; i+t )
profile; tiex_level( 1, vps_max _sub_layers_minust )
for(i=1; i <=vps_max layers minosl; ++) {
/ layer dependency information signaling
layer_dependency_flag[i] u(l)
iflayer_dependency_flagli]) { :
num_direct_ref layers[i] u(6)
for(j=0; j <mum_direct yef layers[iJ; j-++)
ref layer id[i][j] u(6)
}
} )

}

Cu phép phan mé& rong caa tap tham sé video

FIG.29
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vps_extension{) { ) Tén
while( Ibyte_eligned() ) -
vps_extension_byte_alignment_veserved_one_hit u(l)
ave_base_codec flag u(l)
scalability mask 1u(16)
for( i =0; 1 <NumScalabilityTypes; i) { )
dimension_id_len_minusIfi] u(3)
}
vps_nuh_Jayer_id present flag u(l)
// Tayer specific information
for(i=1;1 <=vps_mnx layers minusl;i++) {
// mapping of layer ID to scalability dimension IDs
if( vps_nuh layer id present flag)-
Tayer_id_in_nuh] 1] IEG)
for(j=0; j <=num_dimensions_minus1; j1-+)
dimension 1d[1][]] u(v)
} . S
Tor(i=1; | <= vps_max_layers minusl ; FFF)
profile tier_level( 1, vps_max_sub_layers_minusl)
for(1=1;1<= vps max layers minugl; #++) {
// layer dependency informatlon signaling
u(v)

Iayer_dependency_mapli]
T .

}

Ct phap phin m& rgng clia tap tham sé video

FIG.30

-199-




26721

vps_extension( ) { Tén

while( Ibyte_aligned() ) .

vps_extension_byte aligmment _veserved_one_bit u(l)
ave_base_codec_flag u(1)
scalability_mask W(i6)
for( 1= 0; 1 <NumScalabilityTypes; 1++) {

dimension_id_len_minusi[i] u(3)
}
vpe_nul_layer_id_present flag u(l)
{/ layer specific information
for(i=1; i <= vps_max layers_minusl; #+) {

// mapping of Iayer ID to scaldbility dimension IDs

if( vps_nuh. layer id present flag)

layer_id_in nuhk]i] u(6)
for(j=0; } <=num_dimensions minus1; j++)
dimension_id[i][§] u(v)

}
for(i=1; 1 <=vps_max layers_minusl ; i++)

profile_tier_level( 1, vps_max_sub_layers minusl )
layer,_dependency_information_pattern u(v)
for(1=1; 1 <=NumDepLayers; i+i-)

layer_dependency map[i] uv)

CU phap phan mé rong cla tap tham sé video

FIG.31
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vps_extension( ) { Tén

while( lbyte_aligned())

vps_sxtension_byte_alignment_reserved_one_hit u(l)
ave_base_codec_flag u(1)
scalability_mask u(16)
for(i= 0; 1 <NumScelabilityTypes; i++) {

dimension_id jen_minusl[1] u(3)
7 -
vps_nuh _Jayer, id present flag u(1)
I/ Nayer specific information
for(i=1; i<=vps max layers minusl; iH-) {

{/ mapping of layer ID to scalability dimension IDs

H{ vps_nuh_layer_id present flag)

Tayer_id_in_nuh1] u(6)
for(] = 0; j <=nun_dimenalong_minusl; j4++)
dimension_id[1][}] u(v)

}
for(i=1;i<~vps max Jayers minusl ; i+l-)

profile_tier level( 1, vps_max_sub_layers minusl )
layer_dependency_information_pattern u(v)
for(i=1; i<~ vps_max Jayers minusl; i) {

if(layer_dependency_information pattern(i)) {

{/ 1ayer dependency information signaling

num_direct ref Iayers[i] u(6)

for(j=0; j<num_direct ref layersfi];j++)

~ vef Jayer IA[1][§] u(6)

}

}

Cu phéb phan mé& rong cda tap tham sé video

FIG.32
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vps_extension() { Tén
while( lbyte_aligned())
vps_extension_byte alignment_ressrved_one_hit u(l)
ave_base_codec_flag u(l)
scalability mask | u(16)
for(1=0; 1 <NumScalabilityTypes; i++) { i
dimension_id_len_minusi[i] u(3)
}
vps_nuh_layer_Id_present flag u(l)
/! 1ayer specific information
for(i=1;1<=vps_max layers minugl; i++){
// mapping of layer ID to scalability dimension IDs
i vps_nuh_layer id present flag)
layer_id_in nub[] uw(6)
for(} = 0; j <=num_dimensions_minus1; j++)
dimension_id[1][j] u(v)
}
for(1=1;i<=vps_max Jayers_minusl ;i++)
profile tier_level( 1, vps max_sub_layers minusl )
layer_dependency_information_pattern u(v)
for(i=1; i <=vps_max layers minusl;i++) { '
if{layer_dependency_information pattern(i)) {
layer_dependency mapfi] u(v)

Cu phap phan mé rong cla tap tham sé video
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video_parameter_set rbsp() { I Tén
vps_video_parameter_set_id u(4)
vps_reserved_three_2bits u(2)
vps_max_layers_minusl u(6)
vps_max_sub_layers_minusl u(3)
vps_temporal id_nesting_flag u(1)
vps_extension_offset //vps_reserved Oxffff 16bits u(16)
profile_tier_level( 1, vps_max_sub_layers_minus] )
vps_sub_layer_ordering_info_present_flag u(l)
for(i= ( vps_sub_layer_ordering_info_present flag 70 : vps_max_sub_layers_minusl );
i<=vps_max sub_layers minusl;i++) {
vps_max_dec_pic_buffering_minusi[i} ue(v)
vps_max_num_reorder_piecs[i] ue(v)
vps_max_latency_increase_plusi[i] uey)
}
vps_max_layer_id u(6)
vps_nuni_layer sets_minusl ue(v)
for(i=1;1i<=vps_num_layer sets minusl; i++)
for(j = 0; j <= vps_ihax_layer id; j+)
layer_id_included_flag[i][j] u(l)
vps_timing_info_present_flag u(l)
if{ vps_timing_info_present flag) {
vps_num_units_in_tick u(32)
vps_time _scale u(32)
vps_poc_proportional to_timing flag u(l)
if{ vps_poc_proportional to_timing_flag )
vps_num_ticks poc_diff one_minusi ue(v)
vps_num_hrd_parameters ue(v)
for(1=0;i<vps num_hrd parameters; i++) { _
hrd_layer set jdx[i] ue(v)
if{i>0)
cprms_present_flag[i] _ u(l)
hrd_parameters( prms_present flag[ 1], vps_max sub_layers_minus1 )
}
}
vps_extension_flag u(1)
if( vps_extension_flag ) {
vps_extension( )
vps_extension2_flag u(l)
if{ vps_extension2_flag )
while( more_rbsp_data() )
vps_extension_data flag u(1)

}

tbsp_trailing_bits( )

FIG. 34
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vps_extension() {

Tén
while( 'byte_aligned() ) |
vps_cxiension_bytc_alignment reserved_one_bit u(1)
ave_base_layer_flag u(l)
splitting_flag . u(1)
for(i= 0, NumScalabilityTypes = 0;i < 16; i++) {
scalability_mask[i] ' u(1)
NumScalabilityTypes += scalability_mask[ i |
}
for(j =0; j <NumScalabilityTypes; j++)
dimension_id len_minusifj ] u(d)
vps_nuh_layer id_present_flag u(l)
for(i=1; i<=vps_max layers minusl;i++) { ‘
if( vps_nuh_layer_id_present flag)
layer_id_in_nuh[i] u(6)
for( j = 0; j <NumScalabilityTypes; j++). ]
dimension_id[i][j] u(v)
}
for(Isldx = 1; IsIdx <= vps_num_layer sets_minusl; IsTdx ++) {
vps_profile_present_flag[ IsIdx ] u(l)
if( lvps_profile present flag[ Isldx ])
profile_layer_set_ref minuslf Isldx | ue(v)
profile_tier_level( vps_profile_present flag[ IsIdx }, vps_max_sub_layers_minus1)
} _ .
num_output_layer_scts ue(v)
for(i=0;1<num_output layer sets;it+) { _ ‘
output_layer_set jdx[1i] ue(v)
IsIdx = output_layer sét_idx[ il
for(j=0;j <= vps_max_layer_id; j++)
if( layer_id included flag[IsIdx1[j])
output_layer flag[ IsTdx ][] u(l)
}
for(i=1;i<=vps_max layers minusl;i++)
for(j=0;j <i;j++)
direct dependency flag[i][j] u(l)

FIG. 35
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output_layer sets change( payloadSize ) { Tén
active_vps_id u(4)
num_changed_output_layer sets ue(v)
for(i=0; i <num_changsd output layer sets; i++) {
changed_output_layer_set idx_entry[i] ue(v)
clsldx = output_layer set idx[changed output layer set idx_entry[]]
for(j=0; j<=vps_max layer id;j++)
iflayer_id_included flagf clsIdx J[j]) - .
' output_layer flag[ clsldx J[j] u(l)
}
num_addl_output_layer_sets
for(i=num_output layer_sets; i <num_output layer_sets +num_addl_output_layer sets; i++) {
addlIsIdk = add] output layer sets. idx[i] ue(v)
for(j=0;j <= vps_max_layer_id; j4++)
if(fayer_id_included_flag[ addiTsIdx J[j])
output_layer_flag[ addlIsTdx ][] ] u(l)
}
}
FIG. 36
output_layer_sets_change( payloadSize ) { Tén
active_vps_id u(4)
" num_deleted_output layer sets ue(v)
for(i=0; i <num_deleted_output_layer sets; i++)
deleted_output_layer sets_idx_entry[i] ue(v) '
num_changed_output_layer sets ue(v)
for(i=0; i <oum_changed_output layer._sefs; it++) {
changed_output layer_set idx_entry[i] ue(v)
clsldx = output layer_set idx[changed_output layer set_jdx_entry[i]]
for(j=0;j <= vps_max_layer_id; j++)
if{layer_id included flag[ clsIdx J[j])
output_layer_flag[ clsIdx ][ j ] u(l)
3
num_addl_output_layer_sets
for(i=num_output_layer_sets-num_deleted_output layer sets;i< num_output layer sets—
num deleted output layer sets-+num_addl_output layer sets;i++) {
addllsIdx = addl_output layer sets fdx[i] ue(v)
for(j=0;]<=vps_max_layer id;j++)
if(layer._id included_flag[ addlIsIdx I[j])
output_layer_flag[ addllsIdx ][ j ] u(1).
}
}

FI1G. 37
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vps_extension() { Tén
while( Ibyte_saligned())
vps_extension_byte_alignment reserved_one_bit u(l)
ave_base layer flag w(1)
splitting_flag u(1)
for( i= 0, NumScalabilityTypes =0; i < 16; i++) {
scalability_mask[i] u(l)
" NumSecalabilityTypes += scalability mask[i]
} :
for(j = 0; j <NumScalabilityTypes; j++ )
dimension_id Jen_minusi] j ] u(3)
num_output_layer sefs ue(v)
for(i=0; i <num_output layer sets; i++) {
output_layer set idx[i] ue(v)
IsIdx = output_layer set idx[i]
for(j=0;j <=vps_max_layer id;j++)
i layer_id included flag[IsIdx J[j])
output_layer flagl Isldx I[j | u(l)
}
num op dpb_info_parameters ue(v) -
for(i=0;i<num_op dpb info parameters; i) {
operation_point layer set idx[i] ue(v)
for(j=0;j <=vps max layer id; j++)
op_dpb_info_parameters(j)
}
for(i=1;1<=vps max layers minusl;i++) {
for(j=0;j <i;j++)
direct_dependency_flag[1][j] u(l)

FIG. 38A
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vps_extension( ) { Tén
while( lbyte_aligned() )
vps_extension_byte_alignment_reserved_one_bit u(l)
ave_base_layer flag u(l)
splitting_flag u(l)
for(i= 0, NumScalabilityTypes = 0; i < 16; i++) {
sealability_mask[i] u(l)
NumScalabilityTypes += scalability mask[ i ]
}
for(j =0; j <NumScalabilityTypes; j++ )
dimension_id_len_minus1]j] u(3)
num_ocutput_layer_sets ue(V)
for(i=0; i <num_cutput layer sets; i++) {
output_layer set idx[i] ue(v)
IsIdx = outpmt_layer_set jdx[i]
for(j=0;j<=vps max layer id;j++)
if{ layer_id included flag[IsIdxJ[j])
output_Jayer flag[ IsIdx J[j] u(l)
}
num_op_dpb info parameters ue(v)
fop(i=0;i<num op dpb info parameters; i++) {
operation_point Iayer set idx[i] ue(v)
for(j=0;j <= vps max layer id; j+)
op_dpb_info parameters(i,j)
}
for(i=1;1<=vps_max layers_minusl; i++) {
for(j=0;j <i; j++) :
direct dependency flag[i][j] u(1)
}
FIG. 38B
op_dpb_info_parameters(j) {
vps_max sub _layers minusi[j] u(3)
vps_sub_layer_ordering info_present flag[j ] u(1)
for(k = (vps_sub_layer_ordering info_present flag[j]?0:
vps_max_sub_layers_minusi{j]);
k <= vps max sub_layers minusi[jJ; k++) {
vps_max_dec pic_buffering minusi[j][k] ue(v)
vyps_max_num_reorder pies[j][k] ue(v)
vps_max latency _increase plusi[j][k] ue(v)
}
}

FIG. 39A
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op_dpb_info_parameters( id, j) {

vps_max_sub_layers minusl{id][j] u(3)
vps_sub_layer ordering info present flag[id][j] u(l)
for(k = ( vps_sub_layer_ordering_info_present flag[id J[j]?
0: vps_max _sub_layers minusi[id ] [j]);
~ k <= vps_max_sub layers minusI[id][j]; kt++) {
vps_max dec_pic_buffering minusi{id ] [j]1[k] ue(v)
vps_max_num_reorder pics[id1[j][k] ‘| ne(v)
vps_max latency increase plusi[idJ[j][k] ue(v)
}
}
FIG. 39B
vps_extension() { Tén
while( Ibyte_aligned())
vps_extension_byte_alignment_reserved_one_bit u(l)
avc_base_layer_flag u(l)
splitting_ flag w(1)
for(i= 0, NumScalabilityTypes = 0; 1 < 16; i++) {
scalability mask[i] u(l)
NumScalability Types += scalability_mask[ i |
}
for(j = 0; j <NumScalabilityTypes; j++ )
dimension_id_len_minus1[j] u(3)
num_output layer sets ue(v)
for(i=0; i <num_output_layer_sets; i++) {
output_layer set idx[i] ue(v)
IsIdx = output _layer set idx[1]
for(j=0;j <=vps_max_Jayer_id;j++)
if( layer id included flagflsIdx][j])
output layer flag[ IsIdx1[j] u(1)
}
~ num dpb _info_parameters ue(v)
for(i=0;i<nu:a_dpb_info parameters; i++) {
output point layer set idx[i] ue(v)
oplsIdx=output point layer set idofif | _
for(j=0;j <= vps_max layer id;j++)
oop .dpb _info parameters(j)
1 . )
for(i=1;i<=vps max layers minusl; i++)
for(j=0;j <i;j+t+)
direct_dependency_flag{i][j] u(1)

FIG. 40
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oop_dpb_info parameters(j) {

vps_max_sub layers minusi[j] u(3)
vps_sub_layer _ordering info present flag[j ] u(l)
for(k= (vps_sub_layer_ordering info present flag[j]70:
vps_max_sub_layers_minus1[j]);

k <= yps max sub layers minusli[j]; ki+) {.
vps_max_dec_pic_buffering minusi[j ][k ] ue(v)
vps_max num yeorder pics[j][k]’ ue(v)
vps_max latency increase plasi[j][k] ue(v)

}

}
FIG. 41
| oop_dpb_info parameters() {

vps_max sub Jayers minusl u3)

vps_sub layer ordering info present flag u(l)

for( k= (vps_sub_layer ordering_info present flag?0:

vps_mex_sub_layers minusl );

k <= vps max sub layers minusl; k+-) {
vps_max_dec pic buffering minusl [k ] ue(v)
vps_max_num_reorder pies [k] ue(v)
vps_max_latency increase plusl [k ] ue(v)

} : :

}
FIG. 42
num_dpb_info parameters _ne(v)
for(i=0;i<num dpb_info parameters; i++) {
output point_layer set idx[i] ue(v)

oplsldx=output_point layer set idx[i]

for(j=0; j <= vps max layer id; jH)

oop_dpb _info_parameters()

FIG. 43
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oop_dpb_info_parameters(id, j) {

vps_max sub layers minusl[id][j] u(3)
vps_sub layer_ordering info_present flaglid][j] u(l)
for( k= ( vps_sub_layer_ordering info_present flag[id J[j]?
0: vps_max sub_layers minusi[id][j]); :
k <= yps max sub_layers minysi[id][j ] k++) {
vps_max dec pic buffering minus1[idJ[j]1[k] ne(v)
vps_max_num_reorder pies[id][j][k] us(v)
'vps_max_latency increase plusl[idJ[j]1[k] ue(v) -
}
}
FIG. 44
num_dpb_info parameters ue(v)
for(i=0;i<num dpb info parameters; i++) {
output point layer set idx[i] ue(v)
oplsIdx=output point layer set idx]i] -
for(j=0; j <= vps_max layer id; j++)
. oop_dpb _info_parameters(oplsIdx,j)
} B
FIG. 45
nuni_dpb _info parameters ue(v)
for(i=0;i<pum _dpb_info parameters; i++) {
output point_layer set idxfi] ue(v)

oplsldx=output point layer set idx]i]

for(j =0; j <=vps max layer id; j++)

oop_dpb_info_parameters(i,j)

FIG. 46
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vps_extension() { Tén
while( [byte_aligned())
vps_extension_byte_alignment_reserved_one_bit u(1)
ave_base layer flag u(I)
splitiing_flag u(1)
for(i= 0, NumScalahilityTypes = 0; 1 < 16; i++) {
scalability_mask[ i-] u(1)
NumScalability Types += scalability mask[i]
}
for(j=0; j <NumScalabilityTypes; j++)
dimension_id_len_minusl[j] u(3)
for(i=1;1i<=vps max_layers minusl; i++) {
for(j=0;j <i; j++)
direct_dependency_flag[ i ][] u(l)
for(i=1;1<=vps_max_layers_minusl;i++) {
layer dpb_info(i)
} ‘
}
layer dpb info §) {
vps_max_sub layers minpsi[i] u(3)
vps_sub_layer ordering_info_present_flag[i] Ju(l)
for(k=( vps_sub_layer ordering info present flag[i]?0: '
vps_max_sub_layers minusl[i]);
k <= vps max sub_layers minuslfi]; kt+) {
vps_max_dec pic_buffering minusi[i][k] ue(v)
vps_max_num_reorder pics[i] k] ue(v)
vps_max_lateney increase plusi[i][k] ue(v)
}
}
FIG. 47
~oop_dpb_info_parameters(id) / op_dpb_info parameters( id)/
layer_dpb_info(id) {
1__vps_sub layer ordering info present flag[id] u(l)
for(i=( vps_sub_layer_ordering_info present flag 7 0 :
vps_max_sub_layers minus] );
i <= vps max sub layers minusl; H+) {
vps_max dec pic buffering minusi[id][i] ue(v)
vps_max_num reorder pics[id][i] ue(v)
vps_max_latency increase plusl[id][i] ue(v)
} ¢ .
1

FIG. 48
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vps_extension() { ] Tén
while( Ibyte_aligned() )
vps_extension_byte_alignment_reserved_one_bit u(1)
avc_base layer flag u(1)
splitting_flag . ‘u(1)
for(i= 0, NumScalabilityTypes = 0; i < 16; i++)
scalability_mask[1] u(1)
NumScalabilityTypes += scalability_mask[1]
3 8
for(j = 0; j <NumScalabilityTypes; j++)
dimension_id_len_minusi1[j] u(3)
vps_nuh_layer_id_present_flag u(1)
for(i=1; i <= vps_max_layers_minusl; i++) {
if{ vps_nuh_layer_id_present_flag)
layer_id_in_nuh[i] u(6)
for(j = 0; j < NumScalabilityTypes; j++ )
dimension_id[1][j] u(v)
}
for(i=1;1<=vps_max layers_minus1; i++) {
max_sub_layers_vps_predict_flag[i] u(1)
if( Imax_sub_layers_vps_predict_flag[1] )
max_sub_layers_vps_minusi[i] u(3)
}
vps_number_layer_sets_minus1 u(10)
vps_num_profile_tier_level minus1 u{6)
for(i=1;i<=vps_num_profile_tier level_minus1; i++) {
vps_profile_present,_flag[i] u(1)
if( lvps_profile_present, flag[i] )
profile_ref_minus1[i] u(6)

profile_tier level( vps_profile present flag[i], vps_max_sub_layers_minus1 )

}

FIG. 49A
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multiple_output layer. sets_in_layer_setmore_output layer_sets_than_default_flag

u(1)

If{ 'multiple_output layer._sets_in_layer_setmore_output_layer_sets_than_default_flag )

numOutputLayerSets = vps_number_layer_sets_minusl + 1

else {

num_add_cutput layer _sets

u(10)

numOutputLayerSets =
num_add_output_layer_sets +vps_number_layer sets_minusl + 1

}

if{ numOutputLayerSets > 1)

‘default_one_target_output_layer flag

u(1)

for(i=1;i < numOutputLayerSets; i++) {

if( 1> vps_num_layer_sets_minus1) {

output_layer_set idx minusi[i]

u(v)

IsIdx = output_layer_set idx_minus1[i] +1

for(j=0;j < NumLayersInIdList[ Isldx ] = 1; j++)

output_layer flag[i][j]

u(1)

}

profile_level tier_idx[i]

u(v)

}

num_dpb_info_parameters

ue(v)

for(i=0; i < num_dpb_info_parameters; i++) {

output_point_layer_set_idx[i]

ue(v)

oop_dpb_maxbuffering_parameters(i)

}

for(i=1;1<=vps_max_layers_minusd; i++) {

layer_dpb_info_parameters(i)

}

}

for(i=1; { <= vps_max _layers_minus1; i++)

for(j=0;j<i;j++)

direct_dependency,_flag[i][j]

u(1)

FIG. 49B

oop_dpb_maxbuffering_parameters (1) {

sub_layer_vps_buf info_present flag[i]

u(i)

for(j = (sub_layer_vps_buf_info_present flag[i] ? 0 : MaxSubLayers[i]-1); j<=
MaxSubLayers[i] - 1; j++)

- max_vps_dec_pic_buffering_ minus1[{][j].

ue(v)

FIG. 50
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layer dpb_info_parameters(i){

sub_layer_vps_ordering info_present flag[1i] u(1)
for{ j = (sub_layer_vps_ordering info_present flag[1]?0: :
max_sub_layers_vps_minus1[i]); j <= max sub_layers_vps_minus1[i]; j++){
max_vps_num_reorder_pics [1][}] ue(v)
max_vps_latency _increase plusi[i][j] ue(v)
}
1
FIG. 51
vps_extension(] { Tén
while( !byte_aligned()}) -
vps_extension_byte_alignment_reserved_one_bit u(1)
for( ] = 0; j < NumScalabilityTypes; j++)
dimension_id[i][j] u(v)
) ,
for(1=1;1i <= vps_max layers_minus1; i++) {
max_sub_layers_vps_predict_flag[i] u(1}
if( Imax_sub_layers_vps_predict_flag[i])
max_sub_layers_vps_minus1[i] u(3)
}
profile_level_tier_idx[i] - - u(v)
}
num_dpb_info_parameters ue(v)
for(i= 0;1i < num_dpb_info_parameters; i++) {
if( i>0 && (MaxSubLayers[i] == MaxSubLayers[i-1]))
sub_layer_vps_buf info_predict flag[i] u(1)
if( Isub_layer_vps_buff info_predict_flag[i]){ _
output_point_layer_set_idx[i] ue(v)
oop_dpb_maxbuffering parameters(i)
}
}
for(i=1;i<=vps_max layers_minusl; i++] {
if( max_sub_layers_vps_predict_flag[i])
sub_layer_vps_ordering_info_predict_flagfi] u(1)

if( 1sub_layer_ordering_info_predict_flag[i])

layer_dpb_info_paramcters(i)

FIG. 52
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vps_extension( ) { Tén
while( Ibyte_aligned() )
vps_extension_byte_alignment_reserved_one_bit u(1)
for(j = 0; j < NumScalabilityTypes; {++)
dimension id[i1]]j] u(v)
}
for(i = 1; i <= vps_max_layers_minus1; i++) {
max_sub_layers_vps_predict_flag[i] u(1)
if( Imax_sub_layers_vps_predict_flag[i])
max_sub_layers_vps_minus1[i] u(3)
}
profile_level_tier_idx[i] u(v)
7
num_dpb_info_parameters ue(v)
for(i= 0;i < num_dph_info_parameters; i++) {
output_point layer_set idx[i] ue(v)
for( k= 1; k <= vps_max layers_minus1; i++) {
oop_dpb_maxbuffering parameters(i, k)
}
3 -
for(i= 1;i<=vps_max_layers_minusl; i++) {
layer_dpb_info_parameters(i)
}
}
}
FIG. 53
oop_dpb_maxbuffering parameters (i, k) {
sub_layer_vps_buf_info_present_flag[i][k] u(1)
for(j = (sub_layer_vps_buf info_present flag[i][k]70:
max_sub_layers vps_minusi[k1); j <= may sub_layers_vps_minus1[ k]J; j++); j++)
max_vps_dec_pic_buffering minus1[i][k][j] ue(v)

FIG. 54
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oop_dph_maxbuffering parameters (i, k) {

sub_layer_vps_buf info_present_flag[i][k] u(1)
for( j = (sub_layer_vps_buf info_present flag[1]7 0: MaxSubLayers[i][k]-1); j<=
MaxSubLayers[i][ k] -1;j++)
max_vps_dec_pic_buffering minus1[i] k] [j] ue(v)
}
FIG. 55
vps_extension() { Tén
while( Ibyte_aligned() )
vps_extension_byte_alignment_reserved_one_bit u(1)
for(j = 0; j < NumScalabilityTypes; j++)
dimension id[i][j] u(v)
}
for(i=1; i <= vps_max layers_minusi;i++) {
max_sub_layers_vps_predict flag[i] u(1)
if( Imax_sutb_layers_vps_predict_flag[i] )
max_sub_layers_vps_minus1[i] u(3)
}
profile level _tier 1d=fi] u(v)
} A
num_dpb_info_parameters ue(v)
for(i=0;1i< num_dpb_info_parameters; i++) {
if(i>0 && ( MaxSubLayers[i] == MaxSubLayers[i-1]))
sub_layer_vps_buf_info_predict_flag[i] u(1)
if{ Isub_layer_vps_buff info_predict_flag[i]) {
output_point layer_set idx[i] ue(v)
for( k = 1; k <= vps_max_layers_minus1; i++) {
oop_dph_maxbuffering_parameters(i, k)
} -
}
}.
for(i=1;i<=vps_max layers_minusl; i++] {
if( max_sub_laycrs_vps_predict_flag[i])
sub_layer_vps_ordering_info_predict_flag[ ] u(1)

if( Isub_layer_ordering info_predict flag[i])

layer_dpb_info_parameters(i)

FIG. 56
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cop_dpb_maxbuffering_parameters (i, k) {

sub_layer_vps_buf_info_present_flag[i][ k]

u(1)

for(j = (sub_layer_vps_buf info_present flag[i][k]?0:
max_sub_layers_vps_minus1[k]); j <= max_sub_layers vps_minusi[ k1; j++);j++)

ue(v)

max_vps_dec_pic_buffering_minus1[i][k][j]

FIG. 57

oop_dpb_maxbuffering_parameters (i,k) {

sub_layer vps_buf_info_present_flag[i] [k]

u(1)

for(j = (sub_layer_vps_buf_info_present_flag[i] ? 0 : MaxSubLayers[i][k]-1); j<=
MaxSubLayers[i][k]-1; j++) . _

max_vps_dec_pic_buffering minus1[i] k]{j]

ue(v)

FIG. 58
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vps_extension() { Tén
while( Ibyte_aligned() )
vps_extension_byte_alignment _reserved_one bit u(1}

for(j = 0; j < NumScalability Types; j++)

. dimension_id[i][j] u{v)
1
for(i=1;1i<=vps_max layers_minusl; i++) {

max_sub_layers_vps_predict_flag[i] . u(1)

if( !'max_sub_layers_vps_predict_flag[17]) ' ‘

max_sub_layers_vps_minus1[i] u(3)

}

profile_level _tier idx[1i] A u(v)
}
num_dpb_info_parameters : ' ue(v)

for(i=0; i< num_dpb_info_parameters; i++) {

if(i>0 && ( MaxSubLayers[i] == MaxSubLayers[i-11]))

sub_layer_vps_buf info_predict _flag[i] u(1)
if( Isub_layer_vps_buff info_predict flag[i]) {
output_point layer_set_idx[i] ue(v)

for(k = 1; k <= vps_max_layers_minus1; i++) {

oop_dpb_maxbuffering parameters(i, k)

}

}

}

layer_dpb_info_parameters_presence_flag u1}

If(layer_dpb_info_parameters_presence_flag) {

for(i=1;1<=vps_max layers_minusi; i++) {

if[ max_sub_layers_vps_predict_flag[i])

sub_layer_vps_ordering_info_predict _flag[i] . u(1)

if( Isub_layer_ordering info_predict_flagfi])

layer_dph_info_parameters(i)

FIG. 59
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oop_dpb_maxbuffering parameters (i,k){

sub_layer_vps_maxbuffering_info_present flag[i][ k] u(1)
for( j = (sub_layer_vps_maxbuffering info_present flag[i1][k]?70:
roax_sub_layers_vps_minus1[k]); j <= max_sub_layers_vps_minusi[ k]:j++)
max_vps_dec_pic_buffering minus1[i][k][j] ue(v)
}
oop_dpb_maxbuffering parameters (i,k) {
sub_layer_vps_buf_info_present flag[i][k] u(1)
for( j = (sub_layer_vps_buf_info_present flag[i] ? 0: MaxSubLayers[i][k]-1); j<=
MaxSubLayers[i][k]-1;j++) '
max_vps_dec_pic_buffering minus1[i] k] [j] ue(v)
} [

FIG. 61
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seq_parameter_set_rbsp{) { Tén
sps_video_parameter_set_id u4)
sps_max_sub_layers_minus1 u(3)
sps_temporal_id_nesting flag u(l)
if( nub_layer_id == 0)
profile_tier level( 1, sps_max_sub_layers_minus1)
sps_seq_parameter_set id ue(v)
log2_max_pic_order_cnt_lsh_minus4 ue(v)
if( nuh_layer_id > 0)
sps_dpb_params_present, flag u(l)
if( (nuh_layer_id == 0) || ( (nuhJayer_id > 0) &&
sps_dpb_params_present_flag)) {
~_sps_sub_layer_ordering info_present_flag u(1)
for(i = ( sps_sub_layer_ordering_info_present_flag? 0 :
sps_max_sub_layers_minus1 );

i <= sps_max sub_layers_minusl;i++){
sps_magx_dec_pic_buffering_minus1[i] ue(v)
sps_max_num_reorder_pics[i] ue(v)
sps_max latency_increase_plus1[i] ue(v)

}
}
log2_min_luma_coding_block_size_minus3 - ue(v)
log2_diff max_min_luma_coding block size ue(v)
log2_min_transform_block_size_minus2 ue(v)
sps_extension_flag u(1)
if( sps_extension_flag) {
sps_extension( ) :
sps_extension2_flag u(1)
if( sps_extension2_flag) '
while[ more_rbsp_data())
sps_extension_data_flag u(1)

)

rbsp_trailing bits()

}

FIG. 62
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