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(57) Sang ché @ xult phuong phép xit Iy video ma bao gdm budc thyc hién sy
bién dbi gitra video bao gdbm mdt hoic nhidu anh va dong bit clia video; trong d6
dong bit twong thich véi quy tic dinh dang; trong d6 quy tic dinh dang chi ra
rﬁng mét hodc nhiéu phén tr ¢t phép chi bao vé thong tin tao m& dugce bao gém
theo céch ¢6 lua chon trong tip thong sd anh cta dong bit dép lai viéc ligu c6

duoc chi bao ring mbi anh ma tham chiéu t6i tap thong s anh bao 2bm mot 14t.
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Linh vie k§ thuét dwoe dé cap

Sang ché lién quan téi viéc tao ma va giai ma hinh anh va video.

Tinh trang k¥ thuit ciia sing ché

Video k§ thuat sb sir dung bang théng 16n nhét trén internet va cic mang
truyén thong k¥ thuat sb khac. Do sb Iugng céc thiét bi ngudi ding duge két ndi
c6 kha ning nhan va hién thi video tang 1én, du kién ring yéu ciu vé biang thong

danh cho viée sir dung video k¥ thuat s s& tiép tuc ting trudng.

Ban chit k§ thuit ciia sing ché

Séang ché d& xuét cac k¥ thuat ma c6 thé dugc st dung bdi céc bd ma hoa va
cac b giai mi video dé xir 1y su biéu dién dugc tao mi ciia video bang cach st
dung thong tin diéu khién hiru ich dé gii ma su biéu dién duge tao ma.

Theo mdt khia canh vi du, phuong phéap xir ly video dugce bde 16. Phuong
phap nay bao gdm buédc thuc hién su bién ddi gita video c6 mot hodc nhiu anh
va su biéu dién dugc tao mi cia video, trong d6 mdi anh trong s6 mot hodc nhiéu
anh bao gdm chinh x4c mot lat; trong d6 su biéu dién duge tao ma tuong thich
v6i quy tic dinh dang; trong d6 quy tic dinh dang chi ra ring céc c&r tip thong
s anh dugc loai trir khéi su biéu dién dugc tao mé ddi v6i anh c6 chinh xdc mot
14t.

Theo khia canh vi du khac, phuong phép xir ly video khac dugc boc 1.
Phuong phép nay bao gdm buéc thuc hién su bién d6i gitra 14t video cia video
va su biéu dién dugc tao ma cia video, trong d6 su biéu dién duoc tao ma tuong

thich v6i quy tic dinh dang, trong d6 quy tic dinh dang chi ra viéc bao gbm

7
A

trurdng thir nhét chi bao vé sy hién dién ctia truong thir hai ma nhan dang chi s6

16n nhat d6i véi anh tham chiéu dugce st dung d€ tao ma 14t video dua trén di€u
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kién; trong d6 diéu kién c6 thé duoc bidu dién dudi dang biéu thic logic “A &
(B || C)”, ma trong d6 A chi bao “rpl_info_in_ph_flag = 1, hoic kiéu don vi NAL
khéng bang IDR, hoic sps_idr rpl present flag 1a bang 17, va “B” chi bio
“slice_type la bang P hoic B, va sb lugng cic muc nhép tham chiéu trong danh
sach 4nh tham chiéu 0 12 16n hon 17, va “C” chi bao “slice_type 12 bang B va sb
lwong cac muc nhap tham chiéu trong danh sach anh tham chiéu 1 14 16n hon 17
va “&” 1a phép toan “va” 1dgic va “||” 1a phép toan “hodc” logic.

Theo khia canh vi du khac, phuong phap x ly video khac dugce bde 10.
Phuong phap nay bao gém buée thuc hién su bién dbi gitra viing video ctia video
va su biéu dién dugc tao ma cta video, trong d6 su biéu dién dugc tao ma tuong
thich v6i quy tic dinh dang, trong d6 quy tic dinh dang chi ra didu kién ma diéu
khién su st dung phén tir ¢t phép chi bio v& dém thir tir anh d6i v6i anh tham
chiéu dai han duoc sit dung dé bién ddi ving video

Theo khia canh vi du khac, phuong phap xir ly video khac duge boc 10.
Phuong phép nay bao gdm budc thuc hién su bién ddi gitra viing video ctia video
va su biéu dién dugc tao ma cta video, trong do6 su biéu dién dugc tao ma trong
thich v6i quy tic dinh dang, trong d6 quy tic dinh dang chi ra rang cac ciu tric
ct phép lién quan dén anh tham chiéu dugc bao gdm néu va chi néu bién sé X 1a
bang gia tri cu thé, trong d6 X phu thudc vao kiéu 14t clia viing video.

Theo khia canh vi du khac, phuong phap xt¢ ly video khac duge boc 19.
Phuong phap nay bao gdm budc thuc hién su bién dbi gitra video bao gdbm mot
hodc nhiéu 4nh va dong bit ciia video; trong d6 dong bit twong thich véi quy tic
dinh dang; trong d6 quy tic dinh dang chi ra ring mot hoic nhidu phan tir ¢t
phap chi bao vé thong tin tao mi dugc bao gdm theo cach c6 lwa chon trong tap
thong sd anh ciia dong bit dép lai viéc lidu c6 duoc chi bao rang moi 4nh ma
tham chiéu t6i tap théng sb anh bao gdbm mot l4t.

Theo khia canh vi du khac, phuong phap xr ly video khéc dugc boc 19.
Phirong phép nay bao gdm budc thuc hién sy bién dbi giita video bao gdm nhiéu
anh mdi anh bao gdm it nhat mot 14t va dong bit ciia video, trong d6 dong bit
trong thich v6i quy tic dinh dang; trong d6 quy tic dinh dang chi ra ring c& thu

nhat trong dong bit chi bdo viéc li€u cau tric ¢t phép ti€u dé€ anh cua dnh ¢ duge
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bao gbm trong tiéu dé 14t ciia 14t ctia nh; va trong d6 quy tic dinh dang chi ra
rang, d4p lai co bat ky trong s sau c& trong tap thong sb anh lién két v6i anh 1a
bing 1, cd thir nhét 14 bing 0.

Theo khia canh vi du khac, phuong phap xir ly video khac dugc boe 19.
Phuong phép nay bao gbm budc thuc hién sy bién dbi giita video bao gbm mot
hoic nhidu 4nh, mdi anh bao gdm it nhét mot 14t, va dong bit ctia video, trong d6
dong bit trong thich véi quy tic dinh dang, trong d6 quy tic dinh dang chi ra
viéc bao gdm trudong thir nhét chi bao vé su hién dién cia trudng thit hai ma nhn
dang chi 36 16m nhét d6i v6i anh tham chiéu dugce sir dung dé tao mi 14t dwa trén
didu kién; trong d6 diéu kién co thé dugc bidu dién du6i dang bidu thirc 16gic “A
& (B || C)”, ma trong d6: A chi béo ring cd thir nht ma chi bao viéc liéu thong
tin danh sach anh tham chiéu c6 dugc bao gdm trong cdu triic ci phép tiéu dé
anh la béng 1, hodc kiéu don vi 16p triru trgng mang (NAL) khong béng kiéu
1am méi giai ma tirc thoi (IDR - instantaneous decoding refresh), hodc co thir
hai ma chi bao viéc liéu thong tin danh sach anh tham chiéu c6 thé hién dién
trong céc tiéu d8 14t cia cac 14t véi cac kiéu don vi NAL IDR 1a béng 1, B chi
bao rang kiéu l4t 13 bang P hogc B, va sb lugng cac muc nhap tham chiéu trong
danh séch anh tham chiéu 0 1a 16n hon 1, C chi béo kidu lat 12 bang B va sé lugng
c4c muc nhép tham chiéu trong danh sach anh tham chiéu 11a1énhon 1, va trong
d6 “&” 1a phép toan “va” 1dgic va “||” 1a phép todn “hodc” 16gic.

Theo khia canh vi du khéc, phuong phéap xt ly video khac dugc boc 19.
Phuong phap nay bao gdém buéc thuc hién sy bién d6i giita video va dong bit
cuia video, trong d6 dong bit tuong thich véi quy tic dinh dang, va trong d6 quy
tic dinh dang chi ra didu kién ma diu khién viéc liéu hodic cach thirc mét hodc
nhiéu phén tir ¢t phap lién quan t6i cac s6 @&m tht tir anh d6i v6i anh tham chiéu
dai han dugc bao gdm trong ciu triic ¢t phap danh sach anh tham chiéu trong
dong bit.

Theo khia canh vi du khéc, phuong phéap xtr ly video khac dugce boc 19.
Phuong phép nay bao gdm buéc thyc hién su bién dbi gitra video va dong bit
ciia video, trong d6 dong bit tuong thich v&i quy thc dinh dang, trong d6 quy tic

dinh dang chi ra viéc liéu phén tir ¢t phap lién quan t6i cac anh tham chiéu trong
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danh séch anh tham chiéu c6 duoc bao gdm trong cdu triic ca phap danh sach
4nh tham chiéu.

Theo khia canh vi du khéc nira, thiét bi ma hoa video dugce boc 10. BO ma
héa video bao gdm bo xtt ly dugce tao cAu hinh dé thuc hién cac phuong phap
néu trén.

Theo khia canh vi du khéc nfra, thiét bi giai ma video dugc boc 10. BO giai
ma video bao gdm bd xir Iy duge tao cAu hinh dé thuc hién cac phuong phép néu
trén.

Theo khia canh vi du khéc nita, dong bit dugc tao ra theo phuwong phéap dugc
mo ta & ddy dugc boc 19. Dong bit nay co6 thé dugc luu trong vat lru trlt mdy tinh
doc duoc.

Theo khia canh vi du khéc nita, mdi trudng may tinh doc dugce c6 ma dugc
lru trong d6 duge boc 10. Ma thuc hién mot phuong phép trong sb cac phuong
phép duge md ta ¢ ddy dudi dang ma bd xir ly thyec thi duge.

Céc d4u hiéu nay va khac nira dugc md ta trong suot ban mo ta nay.

MG ta vin tiit cdc hinh vé

FIG. 1 12 so d khéi ctia hé thdng xtt 1y video vi du.

FIG. 2 12 so dd khéi cta thiét bi xtt Iy video.

FIG. 3 12 luu dd cta phwong phép xir Iy video vi dy.

FIG. 4 13 so d khéi ma minh hoa hé théng tao ma video theo mot sb
phuong 4n cua sang ché.

FIG. 5 12 so d6 khbi ma minh hoa bd ma hoa theo mot sb phuong an cua
sang ché.

FIG. 6 12 so d khéi ma minh hoa bd giai ma theo mot sb phuong 4n ciia
séng ché.

Cac hinh v& tir FIG. 7A t6i FIG. 7D 1a c4c luu d6 ciia cdc phuong phép xir

ly video vi du.
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M6 ti chi tiét sdng ché
‘ Céc tiéu d2 cia cac phan dugc sir dung trong ban mé ta d& 1am cho d& hiéu
va khong gi¢i han kha ning img dung clia cic k¥ thuét va cac phuong an duoc
mo ta trong moi phan chi trong phin d6. Hon nita, thuit ngit cia chuin H.266
dugce st dung trong mot s6 phin mo ta chi @ 1am cho d& hidu va khéng nhim
gi6i han pham vi cia cac k¥ thuat duge mo ta. Nhu vay, cac k¥ thuat dugc md
ta & day cling co thé duogc 4p dung cho cic giao thirc tao ma-giai méd video va
céc thiét ké khac.
1. M¢diu
Phén mo ta nay lién quan t6i cic cong nghé tao mé video. Cu thé 13, vé thiét
ké ctia ct phap PPS, PH, va SH trong tao ma video. Céc y tudng co thé duoc 4p
dung mot cach riéng r€ hodc theo cach két hop khac nhau, dbi v&i chudn tao ma
video bét ky hodc bd tao ma-gidi md video phi chuén ma hd tro tao ma video
nhiéu 16p, vi du, chuén tao ma video van ning (VVC — Versatile Video Coding)
dang dugc phat trién.
2. Cic chir viét tit
APS  (Adaptation Parameter Set) Tép thong s thich tmg
AU  (Access Unit) Pon vi truy cap
AUD (Access Unit Delimiter) DAu cach don vi truy cip
AVC (Advanced Video Coding) Tao ma video cao cap
CLVS (Coded Layer Video Sequence) Day video 16p dugc
tao ma
CPB (Coded Picture Buffer) Bo dém énh dugc tao ma
CRA (Clean Random Access) Truy cép ngAu nhién sach
CTU (Coding Tree Unit) Don vi cdy tao ma
CVS (Coded Video Sequence) Day video dugc tao ma
DPB (Decoded Picture Buffer) Bo dém anh duge gidi ma
DPS (Decoding Parameter Set) T4p thong sb giai ma
EOB (End Of Bitstream) Cudi dong bit
EOS (End Of Sequence) Cubi day
GDR (Gradual Decoding Refresh) Lam méi giai mé dan
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HEVC (High Efficiency Video Coding) Tao ma video hi€u
suét cao

HRD (Hypothetical Reference Decoder) Bo giai mé tham
chiéu gia dinh

IDR (Instantaneous Decoding Refresh) Lam méi gii ma
tire thoi

JEM (Joint Exploration Model) M hinh tim kiém chung

LTRP (Long-Term Reference Picture) Anh tham chiéu dai
han

MCTS (Motion-Constrained Tile Sets) Cac tip 6 dnh rang
budc chuyén dong

NAL (Network Abstraction Layer) L6p triru tugng mang

OLS (Output Layer Set) Tép 16p dau ra

PH  (Picture Header) Tiéu dé anh

PPS (Picture Parameter Set) Tap thong sb anh

PTL (Profile, Tier and Level) Tiéu st, Cép va Béac

PU  (Picture Unit) Pon vi 4nh

RBSP (Raw Byte Sequence Payload) Tai ddy byte tho

SEI  (Supplemental Enhancement Information) Thong tin
tdng cudong b sung

SH (Slice Header) Tiéu dé 14t

SPS  (Sequence Parameter Set) Tap thong s6 day

STRP (Short-Term Reference Picture) Anh tham chiéu
ngin han

SVC (Scalable Video Coding) Tao mi video kha m& rong

VCL (Video Coding Layer) Lép tao mé video

VPS (Video Parameter Set) Tép thong s6 video

VIM (VVC Test Model) M6 hinh thtt VVC

VUI (Video Usability Information) Théng tin tinh kha
dung video

VVC (Versatile Video Coding) Tao mé video van néng
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3. Nhip dé xir Iy video

Céc chudn tao ma video da tién hoa chi yéu thong qua sy phat trién clia cac
chudn ITU-T va ISO/IEC da biét. ITU-T da dé xuat H.261 va H.263, ISO/IEC
da d& xuit MPEG-1 va MPEG-4 Visual, va hai to chirc ndy cing dé xuét céac
chudn H.262/MPEG-2 Video va H.264/MPEG-4 Advanced Video Coding
(AVC) va H.265/HEVC. K& tir chudn H.262, cic chudn tao ma video 12 dya trén
cAu triic tao m video lai trong d6 viéc tao ma du béo theo thoi gian cong chuyén
dbi duoc st dung. P& tim kiém céc cong nghé tao ma video trong lai sau HEVC,
Joint Video Exploration Team (JVET) da dugc ddng thanh lap béi VCEG va
MPEG trong nam 2015. K& tir d6, nhiéu phuong phap méi da dugce chép nhan
b&i JVET va dugc dura vao phan mém tham chiéu duoc goi 12 Joint Exploration
Model (JEM). Hoi nghi JVET dugc ddng thai t chite méi 1dn mot quy, va chudn
tao ma m&i nham giam 50% tdc do bit so véi HEVC. Chuén tao ma video méi
dugc dit tén chinh thic 12 chudn Tao mi video van niang (VVC) tai hdi nghi
JVET vao thang tu nim 2018, va phién bin thu nhét ctia mo hinh thir VVC
(VIM) da dugce phat hanh vao lic d6. Do ¢6 cac nd luc khong ngimg nghi dong
gép vao chuin héa VVC, céc k¥ thuat tao ma méi dugce chip nhéan cho chuin
VVC trong mdi hoi nghi JVET. Dy théo 1am viéc VVC va m6 hinh tht VIM
duoc cép nhat sau mdi hdi nghi. Du 4n VVC nham hoan thién k¥ thuat (FDIS)
tai hoi nghi thang 7 nam 2020.
3.1. Ci phap PPS va cdc ngir nghia

Trong vin ban du thdo VVC cudi cing, ct phap PPS va cac ngir nghia 1a

71134

nhu sau:
pic parameter set rbsp() { Mo ta
pps_pic_parameter_set_id ue(v)
pps_seq parameter_set_id u(4)
mixed nalu types in_pic flag u(l)
pic_ width_in_luma_samples ue(v)
pic_height in_luma_samples ue(v)
pps_conformance_window_flag u(1)
if( pps_conformance window_flag) {
pps_conf win left offset ue(v)
pps_conf win_right offset ue(v)
pps_conf win_top_offset ue(v)
pps_conf win_bottom_offset ue(v)
}
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scaling window_explicit_signalling flag u(1)
if( scaling window_explicit_signalling flag) {
scaling win_left offset ue(v)
scaling win_right offset ue(v)
scaling win_top_offset ue(v)
scaling win bottom_offset ue(v)
}
output_flag present_flag u(1l)
subpic_id mapping_in_pps_flag u(1)
if( subpic_id mapping in_pps_flag) {
pps_num_subpics_minusl ue(v)
pps_subpic_id len_minusl ue(v)
for(i=0;i <= pps num_subpic_minus]; i++)
pps_subpic_id[i] u(v)
}
no pic_partition flag u(1)
if( Ino_pic_partition flag) {
pps_log2 ctu_size minusS u(2)
num _exp _tile columns minusl ue(v)
num _exp tile rows minusl ue(v)
for(i=0;i <= num exp tile columns minusl; i++)
tile column width minus1[i] ue(v)
for(i=0;i <= num exp tile rows minusl; i++)
tile row height minusl[i] ue(v)
if NumTilesInPic > 1)
rect slice flag u(1)
if rect slice flag)
single slice per subpic_flag u(1)
if( rect slice flag && !single slice per subpic flag) {
num_slices_in_pic_minusl ue(v)
if( num slices_in_pic_minusl > 0)
tile idx delta present flag u(l)
for(i=0; i <num slices in_pic_minusl; i++) {
if NumTileColumns > 1)
slice width in tiles minusl1[i] ue(v)
iff NumTileRows > 1 &&
(tile idx delta present flag || tileldx % NumTileColumns == 0))
slice height _in_tiles minus1[i] ue(v)
if( slice_width_in_tiles_minusl[i] == 0 &&
slice_height in_tiles minusl[i] == 0 &&
RowHeight[SliceTopLeftTileldx[i}/NumTileColumns] > 1) {
num_exp_slices _in_tile[i] ue(v)
for(j = 0; j <num exp slices_in_tile[i]; j++)
exp_slice_height_in_ctus_minus1[j] ue(v)
i += NumSlicesInTiles[i] — 1
}
if( tile idx delta present flag && i<num_slices in pic minusl)
tile idx deltali] se(v)
}
)
loop filter across_tiles_enabled flag u(1)
loop filter across_slices_enabled flag u(1)

}
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cabac_init_present flag u(1)
for(i=0;1<2;i++)
num ref idx default active minusl[i] ue(v)
rpll_idx present flag u(1)
init qp minus26 se(v)
cu gp delta enabled flag u(1)
pps_chroma_tool offsets present flag u(1)
if( pps_chroma tool offsets present flag) {
pps_cb gp offset se(v)
pps_cr_gp_offset se(V)
pps_joint_cber_qp_offset_present flag u(1)
if( pps_joint cber_gp_offset present flag)
pps_joint_cber_qp_offset_value se(v)
pps_slice chroma_qp_offsets present flag u(1)
pps_cu_chroma_qp_offset list enabled flag u(1)
}
if( pps cu chroma gp_offset list enabled flag) {
chroma qp offset list len minusl ue(v)
for(i=0;i <= chroma qp_offset list len minusl; i++) {
chb gp offset list[i] se(V)
cr qp offset list[i] se(v)
if( pps_joint cber_gp_offset present flag)
joint_cber_qp_offset list[i] se(v)
}
}
pps_weighted_pred_flag u(1)
pps_weighted_bipred_flag u(1)
deblocking filter control present flag u(1)
if( deblocking_filter control present flag) {
deblocking filter override enabled flag u(1)
pps_deblocking_filter_disabled_flag u(1)
if( !pps_deblocking filter disabled flag) {
pps_beta offset_div2 se(V)
pps_tc_offset_div2 se(V)
pps_cb_beta offset_div2 se(v)
pps_cb_tc_offset_div2 se(V)
pps_cr_beta_offset_div2 se(Vv)
pps_cr_tc_offset_div2 se(v)
}
}
rpl info_in_ph flag u(1)
if( deblocking filter override enabled flag)
dbf info_in_ph flag u(1)
sao_info in_ph flag u(l)
alf info in_ph flag u(l)
if( (pps_weighted_pred_flag || pps_weighted bipred flag) &&
rpl_info_in_ph flag)
wp_info_in ph flag u(l)
gp_delta_info_in_ph_flag u(1)
pps_ref wraparound_enabled_flag u(1)
if( pps_ref wraparound enabled flag)
pps_ref wraparound_offset ue(v)
picture header_extension present flag u(l)
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slice header extension present flag u(1)

pps_extension_flag u(l)

if( pps_extension flag)

while( more rbsp_data())

pps_extension_data flag ' u(1)

rbsp trailing bits()

}

RBSP PPS phai kha dung cho qué trinh gidi mi truéc khi n6 duge tham
chiéu, dugc bao gE‘)m trong it nhit mdt AU véi Temporalld nhé hon hoic béng
Temporalld cia don vi NAL PPS hodc dugc cAp théng qua phuong tién ngoai
vi.

T4t ca cac don vi NAL PPS véi gid tri cu thé clia pps_pic_parameter_set id
bén trong PU phai c6 cung ndi dung.

pps_pic_parameter_set_id nhan dang PPS dé tham chiéu béi cac phan tir
cti phap khac. Gia tri cia pps_pic_parameter_set id phai nim trong khoang tir 0
141 63, bao gém cac gia tri bién.

Céc don vi NAL PPS, khong phu thudc vao céc gid tri nuh_layer_id, chia sé
cung khoang gié tri cia pps_pic_parameter_set_id.

Gia str ppsLayerld 1a gid tri ciia nuh_layer_id cia don vi NAL PPS cu thé,
va vclLayerld 1a gia tri ctia nuh_layer id cia don vi NAL VCL cu thé. Pon vi
NAL VCL cu thé s& khong tham chiéu t6i don vi NAL PPS cu thé trir khi
ppsLayerld 1a nh6é hon hodc bang vclLayerld va 16p v6i nuh_layer_id bang
ppsLayerld dugc bao gbm trong it nhit mdét OLS ma bao gdém 1ép véi
nuh layer id bang velLayerld.

pps_seq_parameter_set_id chi ra gid tri clia sps_seq_parameter_set_id ddi
v&i SPS. Gia tri cia pps_seq parameter_set_id phai nim trong khoang tir 0 t6i
15, bao gbm céc gia tri bién. Gia tri ciia pps_seq_parameter_set id phai la gidng
nhau trong tit ca cac PPS ma dugc tham chiéu t6i béi cic anh dugce tao ma trong
CLVS. 7

mixed nalu_types_in_pic_flag bing 1 chi ra ring mdi 4nh tham chiéu téi
PPS c6 nhiéu hon mdt don vi NAL VCL, cac don vi NAL VCL nay khong c6
cing gid tri cua nal unit type, va anh nay khong phai 12 anh IRAP.

mixed nalu types_in pic_flag bing 0 chi ra ring mdi anh tham chiéu t6i PPS

10
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c6 mot hodc nhiéu don vi NAL VCL va c4c don vi NAL VCL cta mdi anh tham
chiéu t&i PPS c6 cling gi4 tri cia nal_unit_type.

Khi no_mixed nalu types_in pic_constraint_flag la bang 1, gid tri cua
mixed nalu_types in pic_flag s& bang 0.

D4i voi mdi 14t v6i gid tri nal unit_type nalUnitTypeA trong khoang tir
IDR_ W _RADL t6i CRA_NUT, bao gbm cac gid tri bién, trong 4nh picA ma con
chira mot hodic nhidu 14t v6i gia tri khac cta nal_unit_type (tirc 13, gid tri cua
mixed nalu_types in pic_flag d6i v6i anh picA 1a bang 1), diéu sau day duoc
ap dung:

— Léat phai thudc vé& anh con subpicA ma dbi v6i nod gia tri cia
subpic_treated as_pic_flag[i] twong tmg la bang 1.

_ Lt s& khong thudc vé anh con ctiia picA ma chira cdc don vi NAL
VCL véi nal_unit_type khong bang nalUnitTypeA.

— Néu nalUnitTypeA la bang CRA, dbi vé6i tht ca cac PU sau day ma
theo sau anh hién tai trong CLVS theo thir ty giai ma va theo th ty xuét ra,
khong phai RefPicList[0] cling khong phédi RefPicList[1] cua lat trong
subpicA trong cac PU d6 s€ bao gbm anh bat ky dimg trudce picA theo thir tu
gidi ma trong muc nhdp hoat dong.

— Nguoc lai (tc 13, nalUnitTypeA la bang IDR_W _RADL ho#c
IDR N LP), d6i véi tat ca cac PU trong CLVS theo sau anh hién tai theo thir
tir giai ma, khong phai RefPicList[0] cling khong phai RefPicList[1] cua lat
trong subpicA trong cac PU d6 sé& bao gbm anh bét ky ding trude picA theo
thir tw giai ma trong muc nhép hoat dong.

LUU Y 1- mixed nalu types_in pic_flag bang 1 chi bao rang cac
anh tham chibu t6i PPS chtra céc 14t v&i céc kiéu don vi NAL khéc nhau,
vi du, céc anh duoc tao ma xuét phét tir hoat dong két hop dong bit 4nh
con ma dbi véi ching cac bd ma hoa phai bao dam so khép chu tric dong
bit va su hiéu chinh tiép sau ctia cac thong s& ctiacéc dong bit gbe. Mot vi
du vé& cac hiéu chinh nay 1a nhu sau: Khi gia tri cta sps_idr_rpl_flag la

bing 0 va mixed nalu_types_in_pic_flag la bing 1, anh tham chiéu t6i
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PPS khong thé c6 cac 14t vé6i nal_unit_type biang IDR._W_RADL hoic
IDR N LP.
pic_width_in_luma_samples chi ra chiéu rong ctia mdi anh duge giai ma
tham chiéu t6i PPS trong c4c don vi cla céc miu do séang.
pic_width_in_luma_samples phéai khong bing 0, phai 1a bdi s6 nguyén cta
Max(8, MinCbSizeY), va phai nhé hon  hoic bing
pic_width max_in_luma_samples.
Khi res change in clvs_allowed_flag bing 0, gia tri cua
pic_width in luma samples phai bing pic_width max_in_luma_samples.
pic_height_in_luma_samples chi ra chiéu cao ciia mdi anh dugce gidi ma
tham chiéu t6i PPS trong cdc don vi cia cdc mau 4o sang.
pic_height in luma samples phéi khong bang 0 va phai 12 boi sb nguyén cia
Max(8, MinCbSizeY), va phai nhé hon  hoic bang
pic_height max_in luma samples.
Khi res change in clvs_allowed flag bing 0, gia ti cua
pic_height in luma samples phai bing pic_height max_in_luma_samples.
Cac bién sb PicWidthInCtbsY, PicHeightInCtbsY, PicSizeInCtbsY,
PicWidthInMinCbsY, PicHeightInMinCbsY, PicSizeInMinCbsY,
PicSizeInSamplesY, PicWidthInSamplesC va PicHeightInSamplesC dugc rit ra
nhu sau:
PicWidthInCtbsY = Ceil(pic_width in luma samples + CtbSizeY)
(69) |
PicHeightInCtbsY =
Ceil(pic_height in_luma_samples + CtbSizeY) (70)
PicSizeInCtbsY = PicWidthInCtbsY * PicHeightInCtbsY

(71)

PicWidthInMinCbsY = pic_width_in_luma_samples/MinCbSizeY
(72)

PicHeightInMinCbsY = pic_height in_luma_samples/MinCbSizeY
(73)

12
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PicSizeInMinCbsY = PicWidthInMinCbsY * PicHeightInMinCbsY
(74)
PicSizeInSamplesY =
pic_width_in luma_samples * pic_height_in luma_samples (75)
PicWidthInSamplesC = pic_width_in_luma_samples/SubWidthC
(76)
PicHeightInSamplesC = pic_height in luma_samples/SubHeightC
(77)
pps_conformance window_flag bang 1 chi bao rang céc thong sé dich vi
ctra s& xén tuong thich tiép ngay sau trong PPS. pps_conformance_window_flag
bing 0 chi bao ring cac thong sé dich vi ctra sb xén trong thich 12 khong hién
dién trong PPS.
pps_conf_win_left offset, pps_conf_win_right_offset,
pps_conf_win_top_offset, va pps_conf_win_bottom_offset chira cac mau clia
c4c anh trong CLVS ma duoc xuét ra tir qua trinh gidi ma, theo ving hinh chir
nhat duwgc chi ra trong cac toa do anh dé xudt ra. Khi
pps_conformance_window_flag  la bing 0, «cac gia tri cla

pps_conf win_left offset, pps_conf win_right offset,

13/134

pps_conf win_top_offset, va pps_conf win_bottom_offset dugc suy ra la bing 7

0.

Ctra sd xén tuong thich chira cic mau dd sang véicac toa do anh ngang tir
SubWidthC * pps_conf win_left offset t6i
pic_width in luma_samples — (SubWidthC * pps_conf win_right _offset + 1)
va cic toa dd anh doc tir SubHeightC * pps_conf win_top_ offset toi
pic_height in luma_samples — (SubHeightC * pps_conf win_bottom_offset +
1), bao gbm cac gia tri bién.

Gia tri cua
SubWidthC * (pps_conf win_left offset + pps_conf_win_right offset)  phai
nhé hon pic_width in luma samples, va gia tri cua
SubHeightC * (pps_conf win_top_offset + pps_conf win_bottom_offset) phai

nhd hon pic_height in _luma samples.
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Khi ChromaArrayType khong bang 0, cac miu dugc chi ra twong Ung cia
hai mang sic d6 1a cdc mau c6 cac toa do anh (x/SubWidthC, y/SubHeightC),
trong d6 (x, y) 1a céc toa 4o &nh cuia cac mau d6 sang dugc chi ra.

LUU Y 2 — c4c thong sb dich vi ctra s6 xén tuong thich chi dugc 4p dung
& dAu ra. T4t ca cac qua trinh giai ma ndi tai dugc ap dung cho kich thude dnh
khong bi xén.

Gia st ppsA va ppsB 12 hai PPS bét ky tham chiéu t6i cing mot SPS. Sy
turong thich dong bit yéu cAu rang, khi ppsA va ppsB c6 cac gia tri gidng nhau
14n lugt cia pic_width_in_luma samples va pic_height in luma_samples, thi
ppsA va ppsB phdi c6 cac gid tri gibng nhau lan luot cua
pps_conf win_left offset, pps_conf win right offset,
pps_conf win_top_offset, va pps_conf win_bottom_offset.

Khi pic width_in luma samples la bang pic_width max_in_luma_samples
va pic_height in luma samples 1a bing pic_height max in_luma samples, sy
twuong thich dong bit yéu cAu ring pps_conf win_left offset,
pps_conf win_right offset, pps_conf win_top_offset, va
pps_conf win_bottom_offset, An luot bing sps_conf win_left_offset,
sps_conf win_right offset, sps_conf win_top_offset, va
sps_conf win_bottom_offset.

scaling window_explicit_signalling_flag bang 1 chira rang céc thong sb
dich vi cuUa s6 chon thang 1a hién dién trong PPS.
scaling window_explicit_signalling_flag bang 0 chi ra rang céc thong sé dich vi
cta s6 chon thang 13 khong hién dién trong PPS. Khi
res_change in clvs_allowed_flag la bing 0, gid tri cla
scaling window_explicit_signalling_flag phai bing 0.

scaling_win_left_offset, scaling win_right offset,
scaling win_top_offset, va scaling_win_bottom_offset chi ra cac dich vi ma
dugc ap dung cho kich thudc anh dé tinh toan hé sb chon thang. Khi khong hién
dién, cac gia tri cta scaling win left offset, scaling win_right offset,

scaling win_top_offset, va scaling_win_bottom_offset dugc suy ra la lan lugt
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bing pps_conf win_left offset, pps_conf win_right offset,
pps_conf win_top_offset, va pps_conf win_bottom_offset.

Gia tri cua
SubWidthC * (scaling_win_left_offset + scaling win right offset) phai nho
hon pic_ width in luma samples, va gia tri cua
SubHeightC * (scaling_win_top_offset + scaling_win_bottom_offset) phai nho
hon pic_height in luma samples.

Céc bién sb PicOutputWidthL va PicOutputHeightL dugc rit ra nhur sau:
PicOutputWidthL = pic_width in luma_samples — (78)
SubWidthC * (scaling win _right offset + scaling win_left _offset)

PicOutputHeightL = pic_height in luma_samples — (79)

SubWidthC * (scaling_win_bottom_offset -+ scaling_win_top_ offset)

Gia st refPicOutputWidth. va refPicOutputHeightL lan luot 1a
PicOutputWidthL va PicOutputHeightL, ciia 4nh tham chiéu cta anh hién tai ma
tham chiéu t&i PPS ndy. Su twong thich dong bit yéu cAu rang tét ca cac didu kién
sau ddy phai dugc théa méan:

— PicOutputWidthL *2  phai  lén  hon  hoic  bing
refPicWidthInLumaSamples.

— PicOutputHeightL * 2 phai 16n hon  hoic bang
refPicHeightInLumaSamples.

— PicOutputWidthL phai nho hon hoic  bing
refPicWidthInLumaSamples * 8.

— PicOutputHeightL phai nhd hon hodc bang
refPicHeightInLumaSamples * 8.

— PicOutputWidthL * pic width max in_luma samples phai l6n hon
hodc bing
refPicOutputWidthL * (pic_width in luma samples — Max(8, MinCbSize
Y)).

— PicOutputHeightL * pic_height max in luma_samples phai Ién

hon hodc bing
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refPicOutputHeightL * (pic_height in luma_samples — Max(8, MinCbSize
Y)).
output_flag_present_flag bing 1 chi béo rang phdn tr cG phap
pic_output_flag hién dién trong cac ti€u d& 14t tham chiéu t6i PPS.
output_flag present flag bing 0 chi bao rang phén tir ci phap pic_output_flag
khong hién dién trong cic ti€u d& 14t tham chiéu t6i PPS.
subpic_id_mapping_in_pps_flag bing 1 chi ra rang 4nh xa ID 4nh con
duoc béo tin hiéu trong PPS. subpic_id_mapping_in_pps_flag bang 0 chi ra ring
4nh xa ID anh con khong dugc bdo tin hiéu trong PPS. Néu
subpic_id mapping_explicitly_signalled flag bing 0 hodc
subpic_id mapping_in_sps_{flag la bing 1, gia tri cta
subpic_id mapping_in pps_{flag phai bing 0. Nguge lai
(subpic_id_mapping_explicitly_signalled_flag la bing 1 va
subpic_id_mapping_in sps_{lag la bing 0), gia tri clua
‘subpic_id_mapping_in pps_flag phai bang 1.
pps_num_subpics_minusl phai bing sps_num_subpics_minus].
pps_subpic_id_len_minus1 phai bang sps_subpic_id len minus].
pps_subpic_id[i] chi ra ID anh con ctia anh con thir i. Chiu dai ctia phan tir
cu phép pps_subpic_id[i] bang pps_subpic_id len_minusl + 1 bit.
Bién sb SubpicldVal[i], dbi véi mdi gia tri cia i nam trong khoang tlr 0 t6i
sps_num_subpics_minusl, bao gbm céc gia tri bién, dugce rit ra nhu sau:
for(i=0;1 <= sps_num_subpics_minus]; i++)
if( subpic_id mapping_explicitly_signalled_{flag)
SubpicldVal[i] = subpic_id _mapping_in_pps_flag ?
pps_subpic_id[i] : sps_subpic_id[i] (80)
else
SubpicldValli] =1
Su tuong thich dong bit yéu cdu ring ca hai didu kién rang budc sau day

dugc 4p dung:
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— Dbi véi hai gia tri khac nhau bit ky clia i va j ndm trong khoang tir 0
téi sps_num_subpics_minus1, bao gdm cac gia tri bién, SubpicldVal[i] phai
khong bing SubpicIdVallj].

— Khi anh hién tai khong phai 1a &nh th nhét ctia CLVS, dbi véi mbi
gid tri cia i ndm trong khoang tir 0 t&i sps_num_subpics_minusl, bao gdm
cac gia tri bién, néu gia tri cia SubpicldVal[i] khong bing gia tri cia
SubpicldVal[i] ciia anh truéc theo tha tw gidi md trong cung lop,
nal_unit_type d6i v6i tit ca cac don vi NAL lat dugc tao mi ciia 4nh con
trong anh hién tai véi chi s6 anh con i phai bang gié tri cu thé trong khoang
tr IDR_W_RADL t6i CRA_NUT, bao gdm céc gia tri bién.

.
3 e 0 kd ~ A Al 4 A r
no_pic_partition_flag bang 1 chi ra rang su phén ving énh khéng dugc ap

L3

dung cho mdi 4nh tham chiéu t6i PPS. no_pic_partition_flag bang 0 chi ra mdi
anh tham chiéu t6i PPS c6 thé duge phan ving thanh nhiéu hon mét 6 anh hodc
lat.

Su tuong thich dong bit yéu cAu ring gia tri clia no_pic_partition_flag phai
1a gibng nhau dbi véi tat ca cac PPS ma dugc tham chiéu t6i bsi cac anh dugc
tao mi bén trong CLVS.

Su trong thich dong bit yéu cdu ring gia tri clia no_pic_partition_flag phai
khong bang 1 khi gia tri cia sps_num_subpics_minus1 + 1 la 16n hon 1.

pps_log2_ctu_size_minus5 plus 5 chi ra kich thude khéi cay tao ma d6 séng
ctiamdi CTU. pps_log2 ctu size minus5 phdi bang sps_log2 ctu_size minus5.

num_exp_tile_columns_minusl plus 1 chi ra sb lugng céc chidu réng cot
6 anh dugc tao ra mét cach rc”).re‘mg. Gia tri cia num_exp _tile columns_minusl
phai nim trong khoang tir 0 t6i PicWidthInCtbsY — 1, bao gdm céc gid tri bién.
Khino pic_partition_flag la bang 1, gié tri cia num_exp_tile columns_minus1
duoc suy ra la bang 0.

num_exp_tile_rows_minusl plus 1 chi ra sb lwong céc chidu cao hang 6
anh dugc tao ra mot cach rd rang. Gid tri cia num_exp_tile_rows minusl phai
nam trong khoang tir 0 t6i PicHeightInCtbsY — 1, bao gbm céc gié tri bién. Khi
no pic partition_flag 1a bang 1, gia tri clia num_tile_rows_minusl dugc suy ra

12 bang 0.
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tile_column_width_minus1[i] plus 1 chira chiéu rong ctia cot 6 anh thit i
trong cac don vi cua cic CIB déi véi i nim trong khodng tir 0 tdi
num_exp_tile columns_minusl —1, bao gbm cic gid tri bién.
tile_column_width minus1[num_exp_tile_columns minus1] dugc st dung dé
rat ra chiéu rong cia cac cot 6 anh véi chi sé 16n hon hoic bing
num_exp_tile_columns minusl nhu dwgc chi ra trong muc 6.5.1. Gia trj cia
tile_column width minusl1[i] phai ndm trong khoang tr 0 toi
PicWidthInCtbsY — 1, bao gém cac gia tri bién. Khi khong hién dién, gia tri cia
tile_column_width minus1{0] dugc suy ra la bing PicWidthInCtbsY — 1.

tile_row_height minusl1[i] plus 1 chi ra chiéu cao cia hang 6 anh thir i
trong cac don vi cla cé4 CTB d6i véi i nim trong khoang tir 0 t6i
num_exp_tile rows minusl —1,  bao gdbm cic gia tri  bién.
tile row_height minus1[num_exp_tile_rows_minusl] dugc sir dung dé rut ra
chidfu cao cia cédc hang 6 anh v6i chi s6 16n hon hoic bing
num_exp_tile_rows minusl nhu dugc chi ra trong muc 6.5.1. Gid tri cua
tile_ row_height minus1[i]  phai ndm trong khodng tr 0 tdi
PicHeightInCtbsY — 1, bao gbm céc gi4 tri bién. Khi khong hién di¢n, gia tri cua
tile_ row_height minus1[0] dugc suy rala bang PicHeightInCtbsY — 1.

rect _slice flag bing 0 chi ra ring céc 6 anh bén trong mdi 14t 13 theo thit tu
quét manh va thong tin 14t khong dwogc béo tin hi¢u trong PPS. rect_slice_flag
bang 1 chi ra ring c4c 6 anh bén trong mdi 14t bao pht ving hinh chit nhat cia
anh va thong tin 14t dugc bdo tin hiéu trong PPS. Khi khong hién dién,
rect_slice flag dugc suy ra la bang 1. Khi subpic_info_present_flag la bang 1,
gia tri ctia rect_slice_flag phai biang 1.

single_slice_per_subpic_flag bing 1 chi ra ring mbi anh con chira mot va
chi mdt 14t hinh chit nhét. single slice per_subpic_flag bing 0 chi ra ring mdi
anh con c¢6 thé chta mot hoidc nhiéu 14t hinh chit nhit. Khi
single slice per subpic_flagla bang 1, num_slices_in_pic_minusl dugc suy ra
12 bing sps num subpics_minusl. Khi khong hién dién, gid tri cua

single slice per subpic_flag duogc suy ra la bang 0.
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num_slices_in_pic_minusl plus 1 chi ra s6 lugng céc 1at hinh chir nhét
trong mdi anh tham chiéu ti PPS. Gia tri cia num_slices_in_pic_minusl phéi
nim trong khoang tir 0 tGi MaxSlicesPerPicture — 1, bao gbm cac gia tri bién,
trong d6 MaxSlicesPerPicture dugc chi ra trong Phu luc A. Khi
no_pic partition flagla bang 1, gia tri ctia num_slices_in_pic_minus]1 dugc suy
ra 14 bang 0.

tile_idx_delta_present_flag bing 0 chi ra ring céc gia tri tile_idx_delta la
khoéng hién dién trong PPS va tAt ca cac 14t hinh chit nhit trong cac anh tham
chiéu t6i PPS duogc chi ra theo thit tw manh theo quy trinh dugc xéac dinh trong
muc 6.5.1. tile idx delta present flag bang 1 chi ra ring cac gid tri
tile_idx_delta c6 thé hién dién trong PPS va tAt c& céc 14t hinh chir nhét trong céc
anh tham chiéu t&i PPS dugc chi ra theo thit tu dugc chi béo béi cic gia tri cua
tile idx_delta. Khi khong hién dién, gié tri cla tile_idx_delta _present_flag dugc
suy ra 12 bang 0.

slice width_in_tiles_minus1[i] plus 1 chi ra chiéu rong cia 14t hinh chit
nhit th@ i trong c4c don vi cia cic cot O anh. Gia tri cua
slice width_in tiles minusl[i] phai nim trong khoang tr 0 tdi
NumTileColumns — 1, bao gém cac gia tri bién.

Khi slice width_in_tiles_minus1[i] khong hién dién, didu sau day dugc 4p
dung:

- Néu NumTileColumns 14 bing 1, gid ti cia
slice_ width_in_tiles minus1[i] dugc suy ra la bing 0.
— Nguoc lai, gia tri cia slice_width_in_tiles_minus1{i] dugc suy ra nhu

duge chi ra trong muc 6.5.1.

slice_height_in_tiles_minus1[i] plus I chira chiéu cao ctia 14t hinh chit nhat
tht i trong cac don vi cia cac hang O anh. Gid tr1 cua
slice_height in_tiles minusl[i] phai ndm trong khoang tr 0 t6i
NumTileRows — 1, bao gdm cac gi4 tri bién.

Khi slice_height in_tiles_minusl[i] khong hién dién, diéu sau day duoc ap

dung:
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— Néu NumTileRows 13 bang 1, hodc tile_idx_delta present flag la
bing 0 va tileldx % NumTileColumns 1& 16n hon 0), gid tri cua
slice_height_in_tiles minusl1[i] dugc suy ra la bang 0.

— Ngugce lai (NumTileRows khong bang 1, va
tile_idx delta present flag la bang 1 hoic tileldx % NumTileColumns 14
bing 0), khi tile idx delta present flag 1a bing 1 hoic

tileIldx % NumTileColumns 1a bing 0, gia tri clia
slice_height in_tiles_minus1[i] dugc suy ra 1a bing

slice_height in_ tiles minus1[i —1].

num_exp_slices_in_tile[i] chira s6 lugng céc chiéu cao 14t dugc tao ra mot
cach o rang trong 6 anh hién tai ma chira nhiéu hon mot 14t hinh chit nhit. Gia
tri cta num exp slices in tile[i] phai ndm trong khoang tir 0 t6i
RowHeight[tileY] — 1, bao gbm cac gi4 tri bién, trong do tileY 1a chi s6 hang 6
4nh chira 14t thir i. Khi khong hién dién, gia tri ciia num_exp_slices_in_tile[i]
duge suy ra la bing 0. Khi num_exp_slices_in_tile[i] 12 bing 0, gia tri cia bién
s6 NumSlicesInTiles[i] duoc rat ra 12 bing 1.

exp_slice_height_in_ctus_minus1[j] plus 1 chi ra chiéu cao cta 14t hinh
chit nhat thit j trong 6 anh hién tai trong céc don vi cia cac hang CTU. Gia tri
cia exp slice height in ctus minusl[j] phai nim trong khoang tir 0 t6i
RowHeight[tileY] — 1, bao gOm cac gia tri bién, trong d6 tileY 1a chi sé hang 6
anh cuda 6 anh hién tai.

Khi num_exp_slices in_tile[i] 1a 1én hon 0, bién s6 NumSlicesInTiles[i] va
SliceHeightInCtusMinus1[i + k] d6i v6i k ndm trong khoang trxr 0 téi
NumSlicesInTiles[i] — 1 dugc rut ra nhu sau:

remainingHeightInCtbsY =
RowHeight[SliceTopLeftTileldx[i]/NumTileColumns]
numExpSlicelnTile = num_exp_slices_in_tilefi]
for(j = 0; j < numExpSlicelnTile — 1; j++) {
SliceHeightInCtusMinus1[i++] = exp_slice_height in_ctu_minus1{j]
remainingHeightInCtbsY —= SliceHeightInCtusMinus1j]
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uniformSliceHeightMinus1 = SliceHeightInCtusMinus1{i— 1] (81)
while( remainingHeightInCtbsY >= (uniformSliceHeightMinus1 + 1))
{ |
SliceHeightInCtusMinus1[i++] = uniformSliceHeightMinus]1
remainingHeightInCtbsY —= (uniformSliceHeightMinus] + 1)
j+H
}
if( remainingHeightInCtbsY > 0) {
SliceHeightInCtusMinus1[i++] = remainingHeightInCtbs Y
j+
b
NumSlicesInTiles[i] =]
tile_idx_delta[i] chira hi€u sb gifta chi s6 6 anh cta 6 4nh thtr nhét trong 14t
hinh chir nhat thir i va chi s6 6 anh ctia 6 anh thir nhét trong 14t hinh chit nhat thit
(i+1). Gid tri chatile idx_delta[i] phai nam trong khoéang tir ~NumTilesInPic +
1 t6i NumTilesInPic — 1, bao gdm cac gié tri bién. Khi khong hién dién, gié tri
cia tile idx delta[i] duoc suy ra la bang 0. Khi hién dién, gid tri ctla
tile idx_delta[i] phai khong bang 0.
loop_filter_across_tiles_enabled_flag bang 1 chira rang cac hoat dong loc
trong vong co thé dugc thuc hién ngang qua cac bién 0 anh trong cac anh tham
chiéu t6i PPS. loop_ﬁlter_across_tiles_énabled_ﬂag bing 0 chi ra ring céc hoat
dong loc trong vong khong dugc thuc hién ngang qua cac bién 0 4nh trong cac
anh tham chiéu t6i PPS. Cac hoat dong loc trong vong bao gE‘)m bd loc giai khdi,
bo loc dich vi thich img mAu, va cac hoat dong loc vong thich img. Khi khong
hién dién, gié tri cia loop_filter_across_tiles_enabled_flag dugc suy ra 12 bang
1.
loop_filter_across_slices_enabled_flag bang 1 chi ra rang cac hoat dong
loc trong vong co thé dugc thuc hién ngang qua céc bién lat trong cac anh tham
chiéu t6i PPS. loop _filter across_slice_enabled_flag bang 0 chi ra rang céc hoat
dong loc trong vong khong dugc thuce hién ngang qua cac bién l4t trong cac anh

tham chiéu t6i PPS. Cé4c hoat dong loc trong vong bao gbm bo loc giai khéi, bo
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loc dich vi thich tmg mau, va cac hoat ddng loc vong thich img. Khi khong hién
dién, gié tri cia loop_filter across_slices_enabled_flag duge suy ra la bing 0.
cabac_init_present_flag béng 1 chi ra ring cabac_init_flag hién dién trong
cac tiéu dé 14t tham chiéu t6i PPS. cabac_init present_flag bing 0 chi ra ring
cabac_init_flag khong hién dién trong cac ti€u d& 14t tham chiéu t6i PPS.
num_ref idx_default_active_minus1[i] plus 1, khi i bang 0, chi ra gia tri
dugc suy ra cia bién s6 NumRefldxActive[0] d6i véi cac 14t P hodc B véi
num_ref idx active override_flag bang 0, va, khi i bang 1, chi ra gid tri duge
suy ra cia NumRefldxActive[l] ddi véi cac 1t B véi
num ref idx active override_flag bang 0. Gia tri cla
num_ref idx_default active_minusl{i] phai nam trong khoang tir 0 t&i 14, bao
gdm céc gi4 tri bién.
rpll_idx_present_flag bing 0 chi ra ring ref pic_list_sps_flag[1] va
ref pic_list_idx[1] 14 khong hién dién trong cac cAu trtic ca phap PH hodc cac
tiéu @8 14t dbi v&i cac anh tham chiéu téi PPS. rpll_idx_present_flag bang 1 chi
ra rang ref pic_list sps flag[1] varef pic list_idx[1] c6 thé hién dién trong cc
chu tric cu phap PH hodc cac tiéu {8 14t d6i v6i cac anh tham chiéu t6i PPS.
init_ qp_minus26 plus 26 chi ra gia tri ban dAu cua SliceQpY ddi véi mdi
14t tham chiéu t&i PPS. Gia tri ban dau cta SliceQpY dugc cai bién & bac anh
khi gié tri khac khong ctia ph_qp_delta dugc giai ma hodc & béc lat khi gia tri
khac khong ctia slice_qp_delta dugc giai ma. Gia tri clia init_gp_minus26 phai
nam trong khoang tr —(26 + QpBdOffset) téi +37, bao g0m céc gid tri bién.
cu_qp_delta_enabled_flag bang 1 chi ra rang cic phan tr ci phép
ph_cu gp delta subdiv_intra_slice va ph cu gp delta subdiv_inter slice Ia
hién dién trong cac PH tham chiéu t6i PPS va cu_qgp_delta_abs ¢6 thé hién dién
trong ¢t phap khéi chuyén d6i. cu_gp_delta_enabled_flag bing 0 chi ra ring cac
phén tr cu phép ph_cu gp delta subdiv_intra_slice va
ph_cu_gp delta subdiv_inter_slice 1a khong hién dién trong cac PH tham chiéu
téi PPS va cu_gp_delta_abs khong hién dién trong ca phap khéi chuyén dbi.
pps_chroma_tool_offsets_present_flag bing 1 chira rang cac phén tir cu

phap lién quan dén cac dich vi cong cu sac d9 1a hién dién trong cau trac ¢l phap
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RBSP PPS. pps_chroma tool offsets_present_flag bing 0 chi ra ring cac phan
tir ot phép lién quan dén cac dich vi cong cu sic do 1a khong hién dién trong ciu
tric ci phéap RBSP PPS. Khi ChromaArrayType la bang 0, gia tri cua
pps_chroma tool offsets_present_flag phai bang 0.

pps_cb_qp_offset va pps_cr_qp_offset chira cac dich vi t6i thong sé lugng
tir héa d6 sang Qp'y dugc st dung @8 14n luot rit ra Qp'cy va Qp'cr. Céc gia tri
cia pps_cb_gp_offset va pps_cr_qgp_offset phai nim trong khoang tir —12 t6i
+12, bao gdm cac gi4 tri bién. Khi ChromaArrayType bang 0, pps_cb_qp_offset
va pps_cr_qp_offset khong dugc sir dung trong qué trinh gidi mé va cic bo gidi
ma phai bo qua gia tri cla chung. Khi khong hién dién, cdc gid tri cua
pps_cb_qp_offset va pps_cr_qp_offset duge suy ra la bang 0.

pps _joint_cbcr_qp_offset_present_ﬂag bing 1 chi ra ring
pps_joint_cber gp_offset value va joint_cber_qgp_offset list[i] 1a hién dién
trong cAu triic ¢t phap RBSP PPS. pps_joint_cber_qp_offset present_flag bing
0 chi ra ring pps_joint_cber qp_offset_value va joint_cber_gp_offset list[i] 1a
khong hién dién trong c4u trac ci phap RBSP PPS. Khi ChromaArrayType 1a
bing 0 hodc sps joint cber_enabled flag la bing 0, gid tri cla
pps_joint_cber_gp_offset present flag phai bang 0. Khi khong hién dién, gia tri
ctia pps_joint_cber_gp offset present flag dugc suy ra la bang 0.

pps_joint_cber_qp_offset_value chi ra dich vi t6i thong s6 lugng tir héa do
~sang Qp'y dugc su dung d rat ra Qp'oer. Gid tri cia
pps_joint_cber_gp_offset_value phai nam trong khoang tir —12 t&i +12, bao gbm
cac gia tri bién. Khi ChromaArrayType la bing 0 hoic
sps _joint_cber_enabled_flag la bang 0, pps_joint_cber_qp_offset_value khong
duge st dung trong qué trinh giai ma va cac bd giai ma phai bd qua gia tri cia
no. Khi pps_joint_cber _gp_offset_present _flag la bing 0,
pps_joint_cber_gp_offset_value khong hién dién va duge suy ra 13 bang 0.

pps_slice_chroma_qp_offsets_present_flag bing 1 chira rang cac phan tir
ct phép slice_cb_qp_offset va slice_cr_qgp_offset 1a hién dién trong cac tiéu e
1at duogc lién két. pps_slice_chroma_gp_offsets_present_flag béng 0 chi ra rang

c4c phan tir ¢t phép slice_cb_gp_offset va slice_cr_qp_offset 1a khong hién dién
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trong cdc tiéu d& 14t dugc lién két. Khi khong hién dién, gid tri cla
pps_slice chroma_qp_offsets_present_flag duoc suy ra la bang 0.
pps_cu_chroma_qp_offset_list_enabled_flag bang 1 chira ring cac phin
t cu phép ph_cu chroma gp_offset_subdiv_intra_slice va
ph_cu_chroma qp_offset_subdiv_inter_slice 14 hién dién trong cac PH tham
chiéu t6i PPS va cu_chroma_gp_offset_flag c6 th& hién dién trong ct phap khdi
chuyén d6i va ca phép tao ma bang mau.
pps_cu_chroma_qgp_offset_list enabled flag bing 0 chi ra ring cac phén tir ctt
phép ph_cu chroma gp_offset subdiv_intra_slice va

ph_cu chroma qp offset_subdiv_inter_slice la khong hién dién trong cac PH

7
.....

tham chiéu t6i PPS va cu_chroma_gp_offset flag khong hién dién trong ci phap
khdi chuyén dbi va ca phép tao ma bang mau. Khi khong hién dién, gid tri cia
pps_cu_chroma gp_offset_list_enabled flag dwoc suyrala bang 0.

chroma_qp_offset_list_len_minusl plus 1 chira sb luong cic phén tr ct
phép cb_qp_dffset__list[i], cr_gp_offset list[i], va joint cbcr_qp_offset list]i]
ma hién dién trong cdu trac cG phdp RBSP PPS. Gid tri cua
chroma gp offset list len_minusl phai nim trong khoang tir 0 t6i 5, bao gbm
cac gia tri bién.

cb_qp_offset_list[i], cr_qp_offset_list[i], va joint_cber_gp_offset_list[i],
chi ra c4c dich vi duoc sir dung trong khi 14n lugt rit ra Qp'Cb, Qp'cr, va Qp'cover.
Céc gid tri cia cb_gp offset list[i], cr gp_offset list[i], va
joint_cber_gp_offset list[i] phéi nim trong khoang tr —12 t¢i +12, bao gdm céc
gid tri bién. Khi pps_joint_cber_gp_offset present flag la bing 0,
joint cber gp_offset_list[i] khong hién dién va n6 dugc suy ra 1a bang 0.

pps_weighted_pred_flag bang 0 chira rang du bio c6 trong s6 khéng duoc
ap dung cho céc lat P tham chiéu t6i PPS. pps_weighted pred flag bang 1 chira
rang du bio c6 trong sb dugc ap dung cho cac lat P tham chiéu t6i PPS. Khi
sps_weighted pred_flagla bing 0, gid trj clia pps_weighted _pred_flag phai bing
0.

pps_weighted_bipred_flag bang 0 chi ra rang du bdo cé trong sb 13 rang

khéng dugc é&p dung cho cic lait B tham chiéu t6i PPS.
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pps_weighted bipred_flag bing 1 chi ra ring du béo c6 trong s6 15 rang duoc
ap dung cho cac 14t B tham chiéu t6i PPS. Khi sps_weighted bipred_flagla bang
0, gia tri ciia pps_weighted bipred flag phai bang 0.
deblocking_filter_control_present_flag bang 1 chi ra su hién dién cla cac
phin tir «ci phap didu khidn loc giai khdi trong PPS.
deblocking_filter control present_ flag bang 0 chi ra sy khong hién dién ciia cac
phén tir ¢t phap didu khién loc giai khéi trong PPS.
deblocking_filter_override_enabled_flag bang 1 chi ra sy hién dién clia
ph_deblocking_filter_override_flag trong cac PH tham chiéu t6i PPS hoic

slice_deblocking_filter override_flag trong céc ti€u d& 14t tham chiéu téi PPS.

et
g\

o Q1
a o

]

deblocking_filter override enabled_flag bang 0 chi
ph_deblocking_filter_override flag trong cac PH tham chiéu t6i PPS hoic
slice_deblocking_filter override_flag trong céc ti€u @& 14t tham chiéu t6i PPS.
Khi khong hién dién, gia tri cta deblocking_filter_override enabled_flag dugc
suy ra 12 bang 0.

pps_deblocking_filter disabled_flag bang 1 chira ring hoat dong ctia b
loc giai khéi khong dugc p dung cho cac 14t tham chiéu t&i PPS ma trong d6
slice_deblocking filter disabled flag khong hién dién.
pps_deblocking filter disabled flag bing 0 chi ra rang hoat dong ctia b loc giai
khdi dugc 4p dung cho céc 14t tham chiéu téi PPS ma trong do6
slice_deblocking_filter disabled_flag khong hién di¢n. Khi khong hién dién, gia
tri cia pps_deblocking_filter disabled_flag dugc suy ra la bang 0.

pps_beta_offset_div2 va pps_tc_offset_div2 chira cac dich vithong s giai
khéi mic dinh dbi véi B va tC (dugc chia cho 2) ma dugc 4p dung cho thanh
phan d6 sang dbi véi cac 14t tham chiéu t6i PPS, trir khi cc dich vi thong s giai
khéi mic dinh dugc ghi de béi cac dich vi thong sb giai khéi hién dién trong cac
tiéu d& anh hoic cAc tiéu d2 14t cta céc 14t tham chiéu t&i PPS. C4 hai gié tri cia
pps_beta_offset div2 va pps_tc_offset_div2 phai nim trong khoang tir —12 t6i
12, bao gém cac gia tri bién. Khi khong hién dién, cd hai gia tri cua

pps_beta offset div2 va pps_tc_offset div2 déu duge suy ra 1a bang 0. -
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pps_cb_beta_offset_div2 va pps_cb_tc_offset_div2 chi ra céc dich vi
thong sb giai khdi mic dinh dbi véi B va tC (dugc chia cho 2) ma duge 4p dung
cho thanh phin Cb dbi véi cac 1at tham chiéu t6i PPS, trir khi céc dich vi thong
s6 gidi khéi mic dinh duoc ghi dé boi céc dich vi thong sb giai khoi hién dién
trong céc tiéu d2 anh hoic cac tiéu d8 14t cia cac 14t tham chiéu t&i PPS. Ca hai
gi4 tri chia pps_cb_beta offset div2 va pps_cb_tc_offset_div2 déu phai nim
trong khoang tir —12 t6i 12, bao gdm céc gid tri bién. Khi khéng hién dién, ca hai
gid tri ctia pps_cb_beta_offset_div2 va pps_cb_tc_offset_div2 déu duge suy ra
12 bang 0.

pps_cr_beta_offset_div2 va pps_cr_tc_offset_div2 chira cac dich vi thong
sb giai khéi mic dinh dbi v6i B va tC (duge chia cho 2) ma duge ap dung cho
thanh phén Cr d6i v6i cac 14t tham chiéu t6i PPS, trir khi céc dich vi thong sb
gii khéi mac dinh dugc ghi d& boi cac dich vi thong sb giai khoi hién dién trong
céc tidu d2 anh hodc cac tiéu d& 14t cia cc 14t tham chiéu t6i PPS. Ca hai gi tri
ctia pps_cr_beta offset_div2 va pps_cr_tc offset div2 déu phai nim trong
khoédng tir —12 t6i 12, bao gdm cac gié tri bién. Khi khong hién dién, ca hai gia
tri ctia pps_cr_beta offset div2 va pps_cr_tc offset_div2 déu dugc suy ra la
bing 0.

rpl_info_in_ph_flag bang 1 chira rang thong tin danh sach anh tham chiéu
14 hién dién trong céu tric ¢ phap PH va khong hién dién trong cac tiéu dé lat
tham chiéu t6i PPS ma khong chira cAu tric ¢ phap PH. rpl_info_in ph_flag
bang 0 chira rang thong tin danh sach anh tham chiéu khéng hién dién trong chu
triac cu phap PH va ¢6 thé hién dién trong céc tidu dé 1at tham chiéu t6i PPS ma
khong chrra ciu tric ct phéap PH.

dbf_info_in_ph_flag bang 1 chira rang thong tin loc giai khéi 1a hién dién
trong cAu triic ci phap PH va khong hién dién trong cdc tiéu @& 14t tham chiéu
t6i PPS ma khong chira cAu tric ca phap PH. dbf info_in_ph flag bang 0 chi ra
rang thong tin loc giai khéi khéng hién dién trong c4u tric ct phap PH va c6 thé
hién dién trong céc ti€u dé 14t tham chiéu t6i PPS ma khong chira chu tric ca
phép PH. Khi khong hién dién, gia tri cia dbf_info_in _ph_flag dugc suy ra la
bang 0.
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sao_info_in_ph_flag bing 1 chi ra ring thong tin loc SAO 12 hién dién trong
cAu triic ¢t phap PH va khong hién dién trong céc tiéu @& 14t tham chiéu téi PPS
ma khong chira ciu tric ci phap PH. sao_info_in_ph_flag bing 0 chi ra ring
thong tin loc SAO khong hién dién trong cAu triic ¢t phap PH va c6 thé hién dién
trong cac tiéu d& 14t tham chiéu t6i PPS ma khong chira c4u tric ¢t phap PH.

alf info_in_ph_flag bing 1 chira rang thong tin ALF 12 hién dién trong chu
trac ct phap PH va khong hién dién trong cic tiéu dé 14t tham chiéu t6i PPS ma
khong chira cdu tric ct phap PH. alf _info_in_ph_flag bing 0 chi ra ring thong
tin ALF khong hién dién trong cAu trtic ¢t phap PH va c6 thé hién dién trong cac

tiéu d2 14t tham chiéu t6i PPS ma khong chtra cAu tric cti phap PH.

se s L o X1 kil s vERng thANRG 5 A
wp_info_in_ph_flag bang 1 chi ra rang thong tin dy béo ¢

A r
fran SO cn Tt
VU YU U

Q

hién di€n trong chu tric ca phap PH va khong hién dién trong céc tiéu dé 14t tham
chiu t6i PPS ma khong chira cdu triic ¢t phédp PH. wp_info_in_ph_flag bang 0
chi ra ring thong tin du bdo c6 trong s6 khong hién dién trong ciu tric ci phap
PH va c6 thé hién dién trong cic tiéu d2 14t tham chiéu téi PPS ma khong chira
cAu tric ct phap PH. Khi khong hién dién, gié tri cia wp_info_in ph_flag dugc
suy ra 1a bang 0.

qp_delta_info_in_ph_flag bing 1 chi ra ring thong tin denta QP 1a hién
dién trong cAu triic ci phap PH va khong hién dién trong cac tiéu dé 1at tham
chiéu t6i PPS ma khong chira cdu tric ct phép PH. qp_delta_info_in_ph_flag
béng 0 chi ra ring thong tin denta QP khong hién dién trong cAu trc ¢t phap PH
va c6 thé hién dién trong céc tidu dé 14t tham chiéu t6i PPS ma khong chira cdu
tric ct phép PH.

pps_ref_wraparound_enabled_flag bing 1 chi ra ring bu chuyén dong
vong lai  ngang dugc 4p dung trong du bdo  ngoai.
pps_ref wraparound enabled flag bing 0 chi ra ring b chuyén dong vong lai

ngang khong dugc 4p dung. Khi gia tri cia CtbSizeY/MinCbSizeY +1 1a 16n

hon pic_width_in luma samples/MinCbSizeY — 1, gia tri cla
pps_ref wraparound enabled flag phai bing 0. Khi
sps_ref wraparound_enabled_flag la bing 0, gia  tri cla

pps_ref wraparound_enabled_flag phai bang 0.
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pps_ref wraparound_offset plus (CtbSizeY/MinCbSizeY) + 2 chi ra dich
vi duge sit dung dé tinh vi tri vong lai ngang trong cac don vi cua cac mau do
sang MinCbSizeY. Gi4 tri cia pps_ref wraparound offset phai nim trong
khoéang tir 0 téi
(pic_width_in_luma_samples/MinCbSizeY) — (CtbSizeY/MinCbSizeY) — 2,
bao gbm céc gié tri bién.

Bién s6  PpsRefWraparoundOffset  duoc thit l4p  bing
pps_ref wraparound_offset+(CtbSizeY/MinCbSizeY) + 2.

picture_header_extension_present_flag bang 0 chi ra rang khong c6 cic
phan tir ¢t phip mé rong PH hién dién trong cic PH tham chiéu t&i PPS.
picture_header extension_present_flag bang 1 chi ra ring c4c phan tr ¢t phap
m& réong PH 1a hién dién trong céc PH tham chiéu téi PPS.
picture_header extension_present_flag phai bing 0 trong cdc dong bit tuong
thich v4i phién ban nay ctia Dic ta nay.

slice_header_extension_present_flag bing 0 chira rang khong c6 cac phan
tr ci phdp m& rong ti€u dé 14t hién dién trong céc tiéu dé 14t dbi véi cac anh
duoc tao ma tham chiéu t&i PPS. slice_header_extension_present_flag bang 1
chi ra ring c4c phan tir cti phap m& rong tiéu d2 14t 12 hién dién trong c4c tidu dé
lat ddi v6éi cac anh  dugc tao mi tham chiéu t6i PPS.
slice_header extension_present_flag phai bang 0 trong cac dong bit twong thich
vGi phién ban nay ctia Ddc ta nay.

‘pps_extension_flag bang 0 chi ra rang khéng c6 cic phén tir ca phap
pps_extension_data flag hién dién trong cdu tric ci phdp RBSP PPS.
pps_extension_flag bing 1 chi ra rang c6 Ccéc phdn t& cG phép
pps_extension_data_flag hién dién trong cAu tric ¢ phap RBSP PPS.

pps_extension_data_flag cé thé c6 gia tri bat ky. Sy hién dién va gié tri cia
nd khoéng anh hudng dén su tuong thich ctia b giai mi véi cic tiéu str duoc chi
ra trong phién ban nay ctia Dc ta nay. Cac bd gidi ma twong thich véi phién ban
ndy cia Dic tda nay phdi bo qua tht ca cac phan tr ci phap

pps_extension_data_flag.
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3.2. Ci phap PH va cidc ngir nghia

Trong vin ban du thao VVC cubi cing, ¢t phap PH va céc ngir nghia 13

nhu sau:
picture header _rbsp() { Mo ta
picture_header_structure()
rbsp_trailing bits()
}
PH RBSP chira ciu triic ci phap PH, tirc 13, picture_header_structure().
picture header_structure() { Mo ta
gdr _or_irap pic_flag u(l)
if( gdr or _irap pic_flag)
_gdr_pic_flag u(1)
ph_inter_slice_allowed_flag u(l)
if( ph_inter slice_allowed flag)
ph intra slice allowed flag u(1)
non reference picture flag u(1)
ph_pic_parameter_set_id ue(v)
ph_pic_order_cnt Isb u(v)
if( gdr or _irap pic flag)
no output of prior pics_flag u(l)
if( gdr pic flag)
recovery poc_cnt ue(v)
for(i = 0; i < NumExtraPhBits; i++)
ph extra bit[i] u(1)
if( sps_poc_msb_flag) {
ph poc msb_present flag u(l)
if( ph_poc msb_present flag)
poc_msb_val u(v)
}
if( sps alf enabled flag && alf info in_ph_flag) {
ph_alf enabled flag u(1)
if( ph_alf enabled flag) {
ph num_alf aps_ids_luma u(3)
for(i=0;i<ph num_alf aps_ids luma; i++)
ph alf aps id luma[i] u(3)
if( ChromaArrayType != 0)
ph_alf chroma_idc u(2)
if( ph_alf chroma_idc > 0)
ph_alf aps id _chroma u(3)
if( sps_ccalf enabled flag) {
ph _cc_alf cb_enabled_flag u(1)
if( ph_cc alf cb_enabled flag)
ph cc_alf cb_aps_id u(3)
ph_cc_alf cr_enabled flag u(1)
if( ph_cc alf cr enabled flag)
ph_cc_alf cr_aps_id u(3)
}
}
}
if( sps_Imcs_enabled flag) {
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ph_Imcs_enabled flag u(1)
if( ph_Imcs enabled flag) {
ph_lmes_aps_id u(2)
if( ChromaArrayType != 0)
ph chroma_residual scale flag u(l)
}
}
if( sps scaling list enabled flag) {
ph_scaling list present flag u(1)
if( ph_scaling list present flag)
ph_scaling list aps id u(3)
}
if( sps_virtual boundaries_enabled flag &&
Isps_virtual boundaries_present flag) {
ph virtual boundaries_present_flag u(l)
if( ph_virtual boundaries present flag) {
ph num_ver virtual boundaries u(2)
for(i=0;1<ph num ver virtual boundaries; i++)
ph virtual boundaries_pos_x[i] u(13)
ph num hor virtual boundaries u(2)
for(i=0;i<ph num hor virtual boundaries; i++)
ph_virtual boundaries pos_y[i] u(13)
}
)
if( output flag present flag)
pic_output_flag u(1)
if( rpl_info_in ph flag)
ref pic lists()
if( partition_constraints_override_enabled flag)
partition_constraints_override flag u(1)
if( ph_intra_slice allowed_flag) {
if( partition constraints_override flag) {
ph log2 diff min_qt_min_cb_intra_slice luma ue(v)
ph _max mtt_hierarchy depth intra slice luma ue(v)
if( ph_max mtt hierarchy depth_intra slice luma != 0) {
ph_log2_diff max bt_min_gt intra slice luma ue(v)
ph_log2 diff max tt min gt intra slice luma ue(v)
}
if( qtbtt dual tree intra_flag) {
ph_log2 diff min_qt min_cb_intra slice chroma ue(v)
ph_max mtt hierarchy depth_intra slice chroma ue(v)
if( ph_max mitt hierarchy depth intra slice chroma != 0) {
ph_log2 diff max bt min_qt intra slice chroma ue(v)
ph log2 diff max_tt_min_qt_intra slice chroma ue(v)
}
}
}
if( cu_gp delta enabled flag)
ph cu gp delta_subdiv_intra_slice ue(v)
if( pps_cu _chroma gp_offset list enabled flag)
ph cu chroma qp offset subdiv_intra slice ue(v)
}
if( ph_inter slice allowed flag) {
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if( partition_constraints_override flag) {

ph_log2_diff min qt min cb_inter slice ue(v)
ph_max_mtt_hierarchy depth_inter slice ue(v)
if( ph_max_mtt_hierarchy depth_inter slice = 0) {
ph _log2 diff max bt _min_qt_inter_slice ue(v)
ph log2 diff max t min_qt_inter slice ue(v)
}
}
if( cu_gp delta _enabled flag)
ph_cu_qp_delta_subdiv_inter_slice ue(v)
if( pps_cu chroma gp offset list enabled flag)
ph _cu chroma_qp_offset_subdiv_inter_slice ue(v)
if( sps_temporal mvp_enabled flag) {
ph _temporal mvp_enabled flag u(1)
if( ph_temporal mvp_enabled flag && rpl info_in ph flag) {
ph_collocated from_l0_flag u(1)
if( (ph_collocated_from_10_flag &&
num_ref entries[0][RplsIdx[0]] > 1) ||
('ph_collocated from_10_flag &&
num ref entries[1][Rplsldx[1]] > 1))
ph_collocated_ref idx ue(v)
}
}
mvd 11 zero flag u(l)
if( sps_fpel mmvd_enabled flag)
ph_fpel mmvd_enabled flag u(l)
if( sps_bdof pic present flag)
ph_disable bdof flag u(1)
if( sps_dmvr_pic_present flag) '
ph_disable dmvr_flag u(l)
if( sps_prof pic present flag)
ph_disable prof flag u(l)

if( (pps_weighted_pred_flag || pps_weighted bipred_flag) &&
wp_info_in _ph_flag)

pred weight table()

}
if( gp_delta_info_in_ph_flag)
ph _qp delta ‘ se(v)
if( sps_joint _cber_enabled flag)
ph_joint _cber_sign_flag u(l)
if( sps_sao_enabled flag && sao_info_in ph flag) {
ph_sao luma_enabled_flag u(l)
if( ChromaArrayType != 0)
ph sao_chroma_enabled flag u(1)
}
if( sps dep quant enabled flag)
ph dep quant enabled flag u(l)
if( sps sign_data hiding_enabled flag && !ph dep quant enabled flag)
pic sign data hiding_enabled flag u(l)
if( deblocking_ filter override enabled flag && dbf info in ph flag) {
ph deblocking filter override flag u(1)
if( ph_deblocking filter_override flag) {
ph_deblocking_filter_disabled flag u(1)
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if( 'ph_deblocking_filter disabled flag) {
ph beta_offset_div2 se(v)
ph tc offset div2 se(v)
ph_cb_beta_offset div2 se(v)
ph_cb_tc_offset_div2 se(v)
ph cr beta_ offset_div2 se(v)
ph cr _tc offset_div2 se(v)
}
}
}
if( picture_header_extension present flag) {
ph_extension_length ue(v)
for(i=0; i <ph extension_length; i++)
ph_extension_data byte][i] u(8)
}

Chu trtic ca phap PH chira thong tin ma la chung d6i voi tht ca cac 14t cla
anh duoc tao ma 1ién két véi cdu tric cu phap PH.

gdr_or_irap_pic_flag bing 1 chira rang anh hién tai 12 anh GDR hodc anh
IRAP. gdr or irap pic_flag bang 0 chi ra ring anh hién tai ¢6 thé 12 hodc c6 thé
khong 1a 4nh GDR hodc anh IRAP.

gdr_pic_flag bing 1 chi ra anh lién két v6i PH 1a d&nh GDR. gdr_pic_flag
bing 0 chi ra ring anh lién két v6i PH khong phai anh GDR. Khi khong hi¢n
dién, gia tri cta gdr_pic_flag dugc suy ra la bang 0. Khi gdr_enabled flag la
bang 0, gié tri ctia gdr_pic_flag phai bang 0.

ph_inter_slice_allowed_flag bang 0 chi ra rang tit ca céc 1at dugc tao ma
ciia anh c6 slice_type bang 2. ph_inter_slice_allowed _flag bang 1 chi ra rang c6
thé c¢6 hodc c6 thé khong c6 mot hodc nhiéu 14t dugc tao mi trong anh ma cd
slice_type bang 0 hoic 1.

ph_intra_slice_allowed_flag bang 0 chi ra rang tit ca céac 14t dugc tao ma
cua anh co slice_type bang 0 hodc 1. ph_intra_slice_allowed flag bing 1 chi ra
réng ¢6 thé ¢6 hodc ¢ thé khong c6 mot hodc nhiéu 14t dugc tao ma trong anh
ma cé slice type bing 2. Khi khong hién dién, gid tri cla
ph_intra slice_allowed_flag dugc suy ra l1a bang 1.

LUU Y 1 — D4i v&i cac dong bit ma phai lam viéc véi anh con dya trén

sir két hop dong bit ma khong cin phai thay ddi cac don vi NAL PH, bo ma
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héa dugc du kién thiét 14p céc gid tri ctia ca ph_inter_slice_allowed flag 14n
ph_intra_slice allowed_{flag bang 1.

non_reference_picture_flag bang 1 chi ra anh lién két v6i PH s& khong bao
gior duge st dung 1am anh tham chiéu. non_reference picture flag bang 0 chira
anh lién két v6i PH c6 thé c6 hodc c6 thé khong duge st dung 1am anh tham
chiéu.

ph_pic_parameter_set_id chi ra gia tri cia pps_pic _parameter_set_id d6i
v6i PPS dang dugc sir dung. Gié tri ciia ph_pic_parameter_set_id phai nim trong
khoang tir 0 t6i 63, bao gdm cac gi4 tri bién.

Su trong thich dong bit yéu cdu ring gid tri ctia Temporalld ciia PH phéi 16n
hon hoic bang gi tri ctia Temporalld ctia PPS ma ¢6 pps_pic “arameter;set_id
bing ph_pic_parameter_set_id.

ph_pic_order_cnt_Isb chi ra médun dém thtr tu 4nh MaxPicOrderCntLsb
d6i v6i anh hién tai. Chiéu dai ctia phan tir ¢t phap ph_pic_order_cnt_lsb bang
log2_max_pic_order cnt_Isb_minus4 + 4 bit. Gié tri cta ph _pic_order cnt Isb
phai ném trong khoang tir 0 t¢i MaxPicOrderCntLsb — 1, bao gdm céc gia tri
bién.

no_output_of prior_pics_flag dnh hudng t&i dau ra cia cac anh dugc giai
ma trude d6 trong DPB sau khi gidi ma anh CLVSS ma khong phai 1a anh thir
nhét trong dong bit nhu dugc chi ra trong Phu luc C.

recovery_poc_cnt chi ra diém phuc héi ctia cc &nh dugc giai ma theo thir
tu xuét ra. Néu anh hién tai 1a &nh GDR ma duoc lién két v&i PH, va c6 anh picA
ma theo sau anh GDR hién tai theo thit ty giai ma trong CLVS ma co
PicOrderCntVal bang PicOrderCntVal ctia &nh GDR hién tai cdng v&i gia tri cia
recovery_poc_cnt, thi anh picA duoc goi 1a anh diém phuc hoi. Nguoc lai, &nh
thir nhat theo thtt t xuét ra ma c6 PicOrderCntVal 16n hon PicOrderCntVal cua
4nh hién tai cong véi gia tri cla recovery_poc_cnt dugc goi la anh diém phuc
hdi. Anh didm phuc hdi s& khong ding trude anh GDR hién tai theo thir tir giéi
ma. Gia tri cua recovery poc_cnt phai ndm trong khodng tr 0 t6i

MaxPicOrderCntLsb — 1, bao gdm céc gi tri bién.
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Khi anh hién tai 1a anh GDR, bién sé RpPicOrderCntVal dugc rit ra nhur
sau:
RpPicOrderCntVal = PicOrderCntVal + recovery_poc_cnt (82)
LUU Y 2 —Khi gdr_enabled _flag 1a bang 1 va PicOrderCntVal cia anh
hién tai 1a 16n hon hodc béng RpPicOrderCntVal ctia anh GDR dugc lién két,
céic anh dugc gidi ma hién tai va tip theo theo thir tw xuat ra 12 so khép chinh
x4c voi cic anh turong tng dugc tao ra bing céach bt du qua trinh giai ma tir
anh IRAP truée do, khi hién dién, ma dung trude anh GDR duoc lién két theo
tha ti gidi ma.
ph_extra_bit[i] c6 thé bing 1 hogc 0. Cac bd giai ma twong thich v6i phién
ban nay clia Dic ta ndy phai bo qua gia tri cla ph_extra_bit[i]. Gia tri cua nd
khong 4nh hurdng t6i su tuong thich ctia bd giai mé véi cac tiéu str dugc chi ra
trong phién ban nay cua déc ta.
ph_poc_msb_present_flag bing 1 chira rang phén tir cti phdp poc_msb_val
1a hién dién trong PH. ph_poc_msb_present_flag bang 0 chi ra ring phén tr ¢
phép poc_msb_val khong hién dién trong PH. Khi
vps_independent_layer_ﬂag[GeneralLayerIdx[nuh__layer_id]] 1a bing 0 va co
anh trong AU hién tai trong lép tham chiéu cua 16p hién tai, gia tri cta
ph_poc_msb_present_flag phai bang 0.
poc_msb_val chi ra gid tri MSB POC ctia anh hién tai. Chiéu dai ctia phan
tr ¢t phap poc_msb_val bang poc_msb_len_minusl + 1 bit.
ph_alf enabled_flag bang 1 chi ra ring bd loc vong thich tng 1a dugc phép
@61 v6i tht ca cac 1at lién két véi PH va c6 thé dugc dp dung cho thanh phan mau
Y, Cb, hodc Cr trong cac lat. ph_alf enabled_flag bang 0 chira rang bd loc vong
thich @mg c6 thé khong duge phép i v6i mot, hodc nhiéu, hoic tAt ca cac lat
lién két v6i PH. Khi khong hién dién, ph_alf enabled flag duogc suy ra la bing
0.
ph_num_alf aps_ids_luma chi ra s6 luong cac APS ALF ma céc lat lién
két v6i PH tham chiéu t6i.
ph_alf aps_id_luma[i] chi ra adaptation _parameter_set_id cia APS ALF

thir i ma thanh phén d6 sang cta cac 14t lién két v&i PH tham chiéu t6i.
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Gid tri cha alf luma filter signal flag cia don vi NAL APS c¢6
aps_params_type bing ALF APS va adaptation parameter_set_id bang
ph_alf aps_id lumali] phai bng 1.

Temporalld ctia don vi NAL APS ¢6 aps_params_type bing ALF_APS va
adaptation_parameter set id bang ph_alf aps_id lumaf[i] phai nho hon hodc
bing Temporalld ciia anh lién két véi PH.

ph_alf chroma_idc bing 0 chi ra rang bo loc vong thich tmg khong duoc
ap dung cho céc thanh phan mau Cb va Cr. ph_alf chroma_idc bang 1 chi béo
ring bd loc vong thich Umg dugc 4p dung cho thanh phin mau Cb.
ph_alf chroma idc bing 2 chi bdo ring bo loc vong thich tng dugc dp dung cho
thanh phin mau Cr. ph_alf chroma_idc bing 3 chi bao rang b loc vong thich
tmg dugc dp dung cho céc thanh phin mau Cb va Cr. Khi ph_alf chroma_ idc
khoéng hién dién, né dugc suy ra la bang 0.

ph_alf aps_id_chroma chi ra adaptation_parameter set_id cuia APS ALF
ma thanh phan séc d0 cta céc 14t lién két v6i PH tham chiéu t6i.

Gia tri cua alf chroma filter signal flag cia don vi NAL APS c¢o
aps_params_type bing ALF APS va adaptation_parameter set id bang
ph_alf aps id chroma phai bing 1.

Temporalld cua don vi NAL APS c6 aps_params_type biang ALF APS va
adaptation_parameter_set_id bang ph alf aps id chroma phai nhé hon hodc
bing Temporalld ctia anh lién két v6i PH.

ph_cc_alf cb_enabled_flag bing 1 chi ra ring bo loc giao thanh phan d6i
v6i thanh phan mau Cb 1a dugc phép dbi voi tht ca cac lat lién két véi PH va c6
thd duoc 4p dung cho thanh phin mau Cb trong céc lat.
ph_cc_alf cb_enabled flag bang 0 chi ra rang bo loc giao thanh phan d6i véi
thanh phin mau Cb ¢6 thé 12 khong dugc phép dbi v6i mot, hodc nhiéu, hozc tat
ca céc lat 1ién két vai PH. Khi khong hién dién, ph_cc_alf cb_enabled flag dugc
suy ra 12 bang 0.

ph_cc_alf cb_aps_id chira adaptation_parameter_set id cia APS ALF ma

thanh phin mau Cb ctia céc lat lién két v6i PH tham chiéu t6i.
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Gia tri cia alf cc cb filter signal flag cia don vi NAL APS c¢o
aps_params_type bing ALF APS va adaptation_parameter set id bang
ph_cc alf cb_aps_id phai bang 1.

Temporalld ciia don vi NAL APS c6 aps_params_type biang ALF_APS va
adaptation_parameter_set_id bing ph_cc_alf cb_aps id phai nho hon hodc bing
Temporalld ctia anh lién két v&i PH.

ph_cc_alf cr_enabled_flag bing 1 chi ra ring b loc giao thanh phan ddi
v6i thanh phan mau Cr 1a dugc phép dbi véi tht ca cac 14t lién két véi PH va c6
thé dugc 4p dung cho thanh phin mau Cr trong cac Ilat.
ph_cc alf cr enabled_flag bang O chi ra rang bd loc giao thanh phén i véi
thanh phén mau Cr c6 thé 13 khong dugce phép dbi véi mot, hodcr hidu, hodc tit
ca cac 14t lién két voi PH. Khi khong hién dién, ph_cc_alf cr_enabled_{flag duoc
suy ra la bang 0.

ph_cc_alf cr_aps_id chi ra adaptation_parameter_set_id cia APS .ALF ma
thanh phan mau Cr cua céc 14t lién két v6i PH tham chiéu t6i.

Gia tri cua alf cc_cr filter signal flag cia don vi NAL APS c¢o
aps_params_type bang ALF APS va adaptation parameter_set id bang
ph_cc alf cr aps_id phai bang 1.

Temporalld cua don vi NAL APS c6 aps_params_type bing ALF_APS va
adaptation_parameter_set_id bing ph_cc_alf cr aps_id phai nhé hon hodc bing
Temporalld cta 4nh lién két véi PH.

ph_Imcs_enabled_flag bing 1 chi ra ring 4nh xa d0 sang v&i chon thang
sic dd 1a dugc phép ddi véi tht ca cac 14t lién két voi PH. ph_Imces_enabled_flag
bang 0 chi ra rang 4nh xa d sang v6i chon thang sic do co thé 1a khong duge
phép d6i v6i mot, hodc nhidu, hodc tit ca cac 14t lién két véi PH. Khi khong hién
dién, gi tri ctia ph_Imcs_enabled_flag dugc suy ra la bang 0.

ph_lmes_aps_id chi ra adaptation_parameter_set id cia APS LMCS ma
cac 1at lién két v6i PH tham chiéu t6i. Temporalld cua don vi NAL APS ¢6
aps_params_type bing LMCS_APS va adaptation parameter set_id bang
ph_Imcs aps_id phai nhé hon hodc bang Temporalld ctia anh lién két v&i PH.

36

36/134



53272

ph_chroma_residual_scale_flag bang 1 chi ra rang chon thang du sdc do
13 dugc phép dbi véi tit ca cac lat lien két véi  PH.
ph_chroma residual scale_flag bing 0 chi ra rang chon thang du sic do co thé
1a khéng dugce phép d6i v6i mot, hodc nhidu, hodc tét ca cac 14t lién két v6i PH.
Khi ph_chroma_residual scale_flag khong hién dién, n6 dugc suy ra la bang 0.

ph_scaling_list_present_flag bing 1 chi ra rang dit liéu danh sich chon
thang dugc st dung ddi vé6i cac 14t dugce lién két v6i PH dugc rit ra dua trén dir
licu danh séch chon thang dugc chira trong danh sich chon thang APS tham
chiéu. ph_scéling_list _present_flag bing 0 chi ra rang dit liéu danh sach chon
thang dugc sir dung @bi v6i cac 1at lin két v6i PH dugc thiét 1ap bang 16. Khi
khong hién dién, gia tri ctia ph_scaling_list_present flag dugc suyrala bing 0.

ph_scaling_list_aps_id chi ra adaptation_parameter_set_id cua danh sach
chon thang APS. Temporalld cia don vi NAL APS c6 aps_params_type bing
SCALING APS va adaptation_parameter_set_id bang ph_scaling list_aps_id
phai nhé hon hodc bing Temporalld ciia anh lién két v6i PH.

ph_virtual_boundaries_present_flag bang 1 chi ra rang thong tin vé céc
bién 40 dugc béo tin hiéu trong PH. ph_virtual boundaries_present flag bang 0
chi ra ring thong tin vé céc bién a0 khong dugc bdo tin hiéu trong PH. Khi ¢6
mot hodc nhidu hon mot cac bién 4o duge bdo tin hiéu trong PH, cac hoat dong
loc trong vong 14 khong duge phép ngang qua céc bién 4o trong anh. Cac hoat
dong loc trong vong bao gém bd loc giai khdi, bd loc dich vi thich tng mau, va
cic hoat dong loc vong thich ung. Khi khong hién dién, gia tri cua
ph_virtual boundaries_present_flag dugc suy ra la bang 0.

Su tuong thich dong bit yéu cAu ring, khi subpic_info_present_flag la bing
1, gi4 tri clia ph_virtual_boundaries_present_flag phai bing 0.

Bién sb VirtualBoundariesPresentFlag dugc rut ra nhu sau:

VirtualBoundariesPresentFlag = 0
if( sps_virtual boundaries_enabled_flag)
VirtualBoundariesPresentFlag =

sps_virtual boundaries_present _flag ||
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ph_virtual boundaries_present_flag (83)
(83)

ph_num_ver_virtual_boundaries chi ra s6 lugng ciia cac phan tir cti phap
ph_virtual boundaries_pos_x[i] ma hién dién trong PH. Khi
ph num_ver virtual boundaries khong hién dién, né dugc suy ra la bang 0.

Bién s6 NumVerVirtualBoundaries dugc rut ra nhur sau:

NumVerVirtualBoundaries = 0
if( sps_virtual boundaries_enabled_flag)
NumVerVirtualBoundaries = sps_virtual boundaries_present flag ?
sps_num_ver_virtual_boundaries :
ph_num ver virtual boundaries (84)

ph_virtual boundaries_pos_x[i] chi ra vi tri ctia dudng bién a0 doc thir i
trong cic don vi cua cac miu d6 sing dugc chia cho 8. Gid tri cula
ph_virtual boundaries_pos_x[i] phai nim trong khoang tixr 1 tdi
Ceil(pic_width_in luma_samples + 8) — 1, bao g0m cac gia tri bién.

Danh sich VirtualBoundariesPosX[i] déi véi i nam trong khoang tr 0 t6i
NumVerVirtualBoundaries — 1, bao gdm céc gia tri bién, trong cac don vi clia
céc mAu dd sang, chi ra c4c vi tri ctia cac bién 4o doc, dugce rut ra nhu sau:

for(i = 0; i < NumVerVirtualBoundaries; i++)
VirtualBoundariesPosX[i] = (sps_virtual_boundaries_present_flag ?
sps_virtual boundaries_pos_x[i] :
ph_virtual boundaries_pos_x[i]) * 8 (85)

Khoang céach giira hai bién 4o doc bét ky phdi 16n hon hodc bang cac mau
do6 sang CtbSizeY.

ph_num_hor_virtual boundaries chi ra sd luong ciia cac phdn tir ¢t phap
ph virtual boundaries_pos_y[i] ma hién dién trong PH. Khi
ph num_hor virtual boundaries khong hién dién, né dugc suy ra la bang 0.

Thong s NumHorVirtualBoundaries dugc rit ra nhu sau:

NumHorVirtualBoundaries = 0
if( sps_virtual boundaries_enabled_flag)
NumHorVirtualBoundaries = sps_virtual boundaries_present_flag ?
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sps_num_hor virtual boundaries :
ph_num hor_virtual_boundaries (86)

Khi sps_virtual boundaries_enabled flag la bing 1 va
ph_virtual boundaries_present flag la bing 1, téng clia
ph_num ver_virtual_boundaries va ph_num_hor_virtual_boundaries phai 16n
hon 0.

ph_virtual _boundaries_pos_y[i] chi ra vi tri cia duong bién 40 ngang thir
i trong cac don vi cuia cac miu d6 sang dugc chia cho 8. Gia tri cla
ph_virtual boundaries_pos_y[i] phai ndm trong khoang tr 1 tdi
Ceil(pic_height in_luma samples +8) — 1, bao gbm cic gia tri bién.

Danh sach VirtualBoundariesPosY[i] d6i véi i ndm trong khoang tir 0 t&1
NumHorVirtualBoundaries — 1, bao gém céac gia tri bién, trong cac don vi clia
cac mau do sang, chi ra cdc vi tri cia cdc bién do ngang, dugc rutra nhu sau:

for(i = 0; i < NumHorVirtualBoundaries; i++)
VirtualBoundariesPosY[i] = (sps_virtual boundaries_present_flag ?
sps_virtual boundaries_pos_y[i] :
ph_virtual boundaries_pos_y[i]) * 8(87)

Khoang céch gitta hai bién 40 ngang bét ky phai 16n hon hodc bang cac
mau dd sang CtbSizeY.

pic_output_flag anh hudng t6i cdc qua trinh xuét ra va loai bé anh duge
gi4i ma nhu dugc chi ra trong Phu luc C. Khi pic_output_flag khong hién dién,
n6 dugc suy ra la bang 1.

partition_constraints_override_flag bang 1 chi ra rang cac thong sb didu
kién rang budc phan vong 1a  hién dién trong PH.
partition_constraints_override_flag bing 0 chi ra ring cic thong sé diéu kién
rang budc phan ving 1a khong hién dién trong PH. Khi khong hién dién, gia tri
clia partition_constraints_override_flag dugc suy ra la bing 0.

ph_log2_diff min_qt_min_cb_intra_slice luma chi ra hiéu s gitra
16garit co s6 2 clia kich thude nhd nhét trong cac miu d sang cua khéi dang 14
d6 sang thu duge tir sy tach cy tr phén cia CTU va ldgarit co s6 2 ctia kich

thude khéi tao ma nho nhét trong cac mau 49 sang doi véi cac CU do sang trong
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cic lit v6i slice type bing 2 (I) lién két véi PH. Gid tri cua
ph_log2 diff min_qt min_cb_intra_slice_luma phai nim trong khoang tir 0 t6i
CtbLog2SizeY — MinCbLog2SizeY, bao gdm cac gi tri bién. Khi khong hién
dién, gid tri cua ph log2 diff min gt min cb_luma dugc suy ra la bing
sps_log2 diff min_gt min_cb_intra_slice_luma.

ph_max_mtt hierarchy_depth_intra_slice luma chi ra chiéu sdu phan
cAp 16n nhét dbi v&i cac don vi tao ma thu dugc tir viée tach cdy nhiéu kiéu ctia
14 céy tir phan trong céc 14t v6i slice_type bing 2 (I) lién két v6i PH. Gia tri cia
ph_max_mtt hierarchy_depth_intra_slice_luma phai nam trong khoang tr 0 t&i
2*(CtbLog2SizeY — MinCbLog2SizeY), bao gbm cac gia tri bién. Khi khong
hién dién, gié tri ctia ph_max_mtt_hierarchy_depth_intra_slice luma dugc suy
ra 12 bing sps_max_mtt_hierarchy_depth_intra_slice_luma.

ph_log2 diff max_bt_min_qt_intra_slice_luma chi ra hi¢u sb giita
16garit co sd 2 cia kich thude 16n nhét (chiu réng hoic chiéu cao) trong cic
mau do sang cua khdi tao ma do sang ma cd thé duoc tach bing cich sir dung
viéc tach nhi phén va kich thuéc nho nhét (chiéu rong hodc chidu cao) trong cac
mAu do sang cta khdi dang 14 d6 sang thu duoc tir sy tach cdy tir phén cia CTU
trong cac lat véi slice type bang 2 (I) lién két voi PH. Gia tri cua
ph log2 diff max bt min qt intra_slice_luma phai nim trong khoang tr 0 t6i
CtbLog2SizeY — MinQtLog2SizelntraY, bao gdm céc gid tri bién. Khi khong
hién dién, gia tri ctia ph_log2_diff max bt min gt intra slice_luma dugc suy
ra 12 bing sps_log2 diff max bt min_qt_intra_slice luma.

ph_log2 diff max_tt_min_qt_intra_slice_luma chirahiéu sd gifta 16garit
co sb 2 cua kich thudc 16n nhét (chidu rong hodc chiéu cao) trong cac miu do
séng cua khdi tao ma do séng ma co thé duoc tach béng cach str dung viéc tach
tam phén va kich thuéc nho nhét (chiéu rong hogc chiéu cao) trong céc maiu 4o
sang ctia khbi dang 14 d6 sang thu dugc tir sy tach cdy tir phén cia CTU trong
cac lit v&i slice type bang 2 (I) lién két véi PH. Gid tri cla
ph log2 diff max tt min qt_intra_slice_luma phai nim trong khoang tir 0 t6i

CtbLog2SizeY — MinQtLog2SizelntraY, bao gdm céc gid tri bién. Khi khong
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hién dién, gia tri cia ph_log2 diff max_tt min_qt intra_slice_luma dugc suy
ra 12 bing sps_log2 diff max_tt min_qt_intra_slice_luma.

ph_log2_diff min_qt_min_cb_intra_slice chroma chi ra hiéu sb giita
16garit co s6 2 cia kich thudc nhd nhét trong c4c miu d9 sdng cla khéi dang 14
sic d6 thu duoc tir su tich cdy tir phan cia CTU sic do véi treeType bang
DUAL TREE CHROMA va logarit co sé 2 cia kich thude khdi tao ma nhé
nhét trong cidc miu do sing @i véi cac CU séc dd véi treeType bing
DUAL_TREE_CHROMA trong céc It véi slice_type bang 2 (I) lién ket véi PH.
Gi4 tri cta ph_log2 diff min_qt_min cb_intra_slice_chroma phai nim trong
khoang tir 0 t6i CtbLog2SizeY — MinCbLog2SizeY, bao g0m céc gia tri bién.
Khi khong hién dién, gia tri cua
ph_log2 diff min_qt min_cb_intra_slice_chroma dugc suy ra 12 bing
sps_log2 diff min_qt_min_cb_intra_slice_chroma. »

ph_max_mtt hierarchy_depth_intra_slice_chroma chi ré chiéu sau phan
cép 16n nhéit dbi véi cac don vi tao ma sic do thu duge tir viéc tach cdy nhiéu
kiéu cta 14 cdy t& phan sic do véi treeType bing DUAL_TREE_CHROMA
trong cac lat véi slice_type bang 2 (I) lién két véi PH. Gid tri cia
ph_max _mtt hierarchy_depth_intra slice_chroma phai nim trong khoéang tir 0
téi 2*(CtbLog2SizeY — MinCbLog2SizeY), bao gbm céc gia tri bién. Khi khong
hién dién, gia tri cua ph_max mtt hierarchy_depth_intra slice_chroma dugc
suy ra 1a bing sps_max_mtt_hierarchy_depth_intra_slice_chroma.

ph_log2_diff max_bt_min_qt_intra_slice_chroma chi ra hidu sb gita
16garit co s& 2 ciia kich thu6c 16n nhét (chiéu rong hodc chiéu cao) trong céc
mau d6 sang cua khdi tao ma sic dd ma c6 thé duge tach bang cach st dung viéc
tach nhi phén va kich thuéc nho nhét (chiu rong hodc chiu cao) trong c4c mau
do6 sang cua khéi dang 14 sic d6 thu dugc tir sy tdch cdy t phan cia CTU sic do
v6i treeType bing DUAL._TREE_CHROMA trong céc lat voi slice_type bang 2
@ lién két v6i PH. Gia tri clia
ph_log2 diff max bt min_qt_intra_slice_chroma phai nim trong khoang tir 0
t6i CtbLog2SizeY — MinQtLog2SizelntraC, bao gbm céc gia tri bién. Khi khéng
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hién dién, giéd tri cua ph_log2 diff max bt min_qt_intra slice_chroma dugc
suy ra 13 bing sps_log2 diff max_bt min_gt_intra slice_chroma.

ph_log2_diff max_tt min_qt_intra_slice_chroma chi ra hiéu sb gitra
16garit co s6 2 cla kich thude 16n nhét (chiéu réng hodc chiéu cao) trong céc
mau do sang cia khbi tao ma sic d6 ma co thé duoc tach bang céach st dung viéc
tach tam phan va kich thuéc nhd nhét (chiéu rong hodc chidu cao) trong cac miu
d6 sang cua khéi dang 14 sic d6 thu dugc tir sy tch ciy tir phan cia CTU sic do
v6i treeType bang DUAL,_TREE_CHROMA trong céc l4t v6i slice_type bing 2
(D) lién két v6i PH. Gid tri cia ph_lo g2 diff max tt min_qt intra_slice chroma
phéi ndm trong khoang tir 0 t6i CtbLog2SizeY — MinQtLog2SizelntraC, bao
gdm cac gia tri bién. Khi khéng hién dién, gia tri cua
ph_log2 diff max tt_min_qt_intra slice_chroma dugc suy ra 1a bing
sps_log2 diff max_tt min_gt_intra slice chroma

ph_cu_qp_delta_subdiv_intra_slice chi ra gia tri cbSubdiv 16n nhit cia
-cac don vi tao ma trong lat trong ma chuyén cu gp delta_abs va
cu_gp_delta sign flag. Gid tricua ph_cu_qp delta subdiv_intra_slice phai nim
trong khoang tr 0 t6i
2 * (CtbLog2SizeY — MinQtLog2SizelntraY + ph_max_mtt hierarchy depth_i
ntra_slice luma), bao gbm cac gia tri bién.

Khi khong hién dién, gia tri cua ph cu_gp delta subdiv_intra_slice dugc
suy ra 12 bang 0.

ph_cu_chroma_qp_offset_subdiv_intra_slice chi ra gia tri cbSubdiv 16n
nhét ctia cac don vi tao ma trong 14t trong ma chuyén cu_chroma_gp_offset_flag.
Gié tri cia ph_cu_chroma gp_offset_subdiv_intra_slice phai nim trong khoang
tir 0 t6i
2 * (CtbLog2SizeY — MinQtLog2SizeIntraY + ph_max_mtt_hierarchy depth_i
ntra_slice luma), bao gbm cac gid tri bién.

Khi khong hién dién, gia tri cua
ph_cu _chroma qp_offset subdiv_intra_slice dugc suy ra 12 bang 0.

ph_log2_diff min_qt_min_cb_inter_slice chi ra hiéu s gifra 16garit co s&

2 cia kich thuéc nho nhét trong cac mau do sang cua khéi dang 14 46 sang thu
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duogc tir su tach cay ti phén cia CTU va logarit co s6 2 ctia kich thuée khdi tao
ma d6 sang nho nhat trong cac mAu d6 sang dbi véi cac CU dd sang trong cac 14t
véi slice type bing 0 (B) hozc 1 (P) lien két véi PH. Gid tri cla
ph log2 diff min_gt min_cb_inter_slice phai ndm trong khoang tr 0 t&i
CtbLog2SizeY — MinCbLog28SizeY, bao gbm cac gid tri bién. Khi khong hién
dién, gia tri cia ph log2 diff min qt min_cb_luma dugc suy ra 12 bing
sps_log2 diff min qt min cb_inter_slice.

ph_max_mtt_hierarchy depth_inter_slice chi ra chiéu sdu phan cép 16n
nhét dbi v&i cac don vi tao ma thu dugec tir viée tach cdy nhiéu kiéu cta 14 cay tir
phén trong céc 14t vdi slice_type bang 0 (B) hodc 1 (P) lién két voi PH. Gia tri
clia ph_max_mitt hierarchy depth_inter_slice phai nim trong khoang tir 0 téi
2*(CtbLog2SizeY — MinCbLog2SizeY), bao gbm cac gia tri bién. Khi khong
hién dién, gi4 tri ciia ph_max _mtt_hierarchy_depth_inter_slice dugc suy ra 1a
bang sps_max_mtt_hierarchy_depth_inter_slice.

ph_log2 diff max_bt min_qt_inter_slice chi ra hiéu s gitra 16garit co sb
2 cia kich thuée 16n nhét (chiéu rong hodc chiu cao) trong cdc mau d¢ sang cla
khdi tao ma d6 sang ma c¢b thé duoc tach b@“mg cach st dung viéc tach nhi phén
va kich thuéc nhé nhét (chidu rong hoic chidu cao) trong cdc mau dj séng cia
khéi dang 14 d0 sang thu dugc tir sy tach cdy tir phan cua CTU trong cac 1at v6i
slice type bing 0 (B) hoic 1 (P) lién két voi PH. Gia tri cua
ph log2 diff max_bt min_qt_inter_slice phai ndm trong khodng tr 0 tdi
CtbLog2SizeY — MinQtLog2SizelnterY, bao gbm céc gid tri bién. Khi khong
hién dién, gi4 tri ciia ph_log2 diff max bt min_qt inter_slice dugc suy ra la
bang sps_log2 diff max bt min_qt inter slice.

ph_log2_diff max_tt_min_qt_inter_slice chi ra hi¢u sb gitta 16garit co s&
2 cira kich thude 16m nhét (chiéu rong hodc chidu cao) trong cac miu 4 sang cua
khéi tao ma do séng ma co thé dugc tach bang cach sir dung viéc tdch tam phan
va kich thuéc nhé nhét (chiéu rong hodc chidu cao) trong cac mau d9 sing cia
khéi dang 14 d6 sang thu dugc tir sy tach cdy tir phén ciia CTU trong cac lat véi
slice type bang 0 (B) hoic 1 (P) lién két véi PH. Gia tri cua
ph log2 diff max_tt min_qt inter_slice phai nim trong khodng tr 0 t6i
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CtbLog2SizeY — MinQtLog2SizelnterY, bao gbm cac gid tri bién. Khi khong
hién dién, gia tri cia ph_log2_diff max tt min_qt inter_slice dugc suy ra 1a
bang sps_log2 diff max_tt min_qt_inter slice.

ph_cu_qp_delta_subdiv_inter_slice chi ra gia tri cbSubdiv 16n nhit cia
cic don vi tao md ma trong lit ngoai chuyén cu_qp_delta;abs va
cu_gp_delta sign flag. Gid tri cia ph_cu gp_delta subdiv_inter_slice phai nim
trong khoang tir 0 téi
2 * (CtbLog2SizeY — MinQtLog2SizelnterY + ph_max_mtt_hierarchy_depth_i
nter_slice), bao gdm cac gid tri bién.

Khi khong hién dién, gia tri cia ph_cu_gp_delta_subdiv_inter_slice dugce
suy ra 12 bang 0.

ph_cu_chroma_qp_offset_subdiv_inter_slice chi ra gia tri cbSubdiv 16n
nhét ctia cac don vi tao ma trong 14t ngoai ma chuyén cu_chroma_gp_offset_flag.
Gié tri cia ph_cu_chroma_gp_offset_subdiv_inter_slice phai nim trong khoang
tir 0 téi
2 * (CtbLog2SizeY — MinQtLog2SizelnterY + ph_max_mtt_hierarchy_depth_i
nter_slice), bao gdm cac gia tri bién.

Khi khong hién dién, gia tri cua
ph_cu chroma gp_offset_subdiv_inter_slice dugc suy ra 1a bang 0.

ph_temporal_mvp_enabled_flag chi ra viéc ligu cac bd du bio vecto
chuyén dong theo thoi gian c6 thé duge st dung dé du béo ngoai d6i véi cac 14t
lién két voi PH hay khong. Néu ph_temporal mvp_enabled flag la bang 0, cac
phén tir cti phép cta céc 14t lién két v6i PH phai dugc rang budc sao cho khong
¢ bo du béo vecto chuyén dong theo thoi gian nao dugce sir dung trong vige gidi
ma cac 1at. Nguoc lai (ph_temporal mvp_enabled flagla bang 1), cic bd du béo
vecto chuyén dong theo thoi gian c6 thé duogc sir dung trong viéc giai ma cac 1at
Jién két v6i PH. Khi khong hién dién, gia tri cia ph_temporal_mvp_enabled_flag
duge suy ra la bang 0. Khi khong c6 anh tham chiéu trong DPB c¢6 d9 phén giai
khong gian gidng nhu 4nh hién tai, gia tri clia ph_temporal mvp_enabled_flag
phai bang 0.
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Sé lugng 16n nhit cia cac Ung vién MVP két hop dua trén khéi con,
MaxNumSubblockMergeCand, dugc rut ra nhu sau:
if( sps_affine enabled flag)
MaxNumSubblockMergeCand = 5 —
five minus_max num_subblock merge cand (88)
else
MaxNumSubblockMergeCand =
sps_sbtmvp_enabled flag && ph_temporal_mvp_enable_flag
Gi4 tri cia MaxNumSubblockMergeCand phai nam trong khoang tir 0 t&i

5, bao gdm céc gia tri bién.

dung dé du bao vecto chuyén dong theo thoi gian dugc rit ra tir danh sach anh
tham chiéu 0. ph_collocated from_10_flag bing 0 chi ra rang anh dugc sip xép
duoc st dung dé du bdo vecto chuyén dong theo thdi gian dugc rit ra tir danh
sach &nh tham chiéu 1.

ph_collocated_ref_idx chira chi s tham chiéu ctia anh dugc sip xép
duoc sir dung dé du béo vecto chuyén dong theo thdi gian.

Khi ph collocated_from_10_flag la bang 1, ph_collocated ref idx tham
chiéu t6i muc nhip trong danh sich anh tham chiéu 0, va gid tri cla
ph_collocated_ref idx  phai ndm trong khoang tr 0  t6i
num_ref entries[0][RplsIdx[0]] — 1, bao gbm cac gid tri bién.

Khi ph_collocated_from_l0_flag la bang 0, ph_collocated_ref idx tham
chiéu t6i muc nhép trong danh sich anh tham chiéu 1, va gid tri cla
ph_collocated ref idx  phai nim trong khoang td 0  téi
num_ref entries[1][RplsIdx[1]] — 1, bao gbm céc gia tri bién.

Khi khéng hién dién, gia tri ca ph_collocated ref idx dugc suy ra 1a bang
mvd_11_zero_flag bang 1 chi bo ring cu triic ¢ phdp mvd_coding(x0,

y0, 1) khong dugc phan tich va MvdL1[x0][y0][compldx] va
MvdCpL1[x0][y0][cpldx][compldx] dugc thiét lap bang bang 0 dbi véi
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compldx = 0..1 va cpldx =0..2. mvd_11_zero_{flag bang 0 chi béo rang cdu triic
ct phap mvd_coding(x0, y0, 1) duge phén tich.
ph_fpel_mmvd_enabled_flag bing 1 chira rang ché d6 két hop v6i hidu sb
vecto chuyén dong sit dung do chinh xéac mau sb nguyén trong céc 14t lién Kkét
v6i PH. ph_fpel mmvd_enabled_flag bang 0 chira rang ché do két hop v6i higu
s6 vecto chuyén dong c6 thé str dung @6 chinh xac mau phan s6 trong cac 14t lién
két v&i PH. Khi khong hién dién, gia tri cia ph_fpel mmvd_enabled_flag duoc
suy ra bang 0.
ph_disable_bdof_flag bing 1 chira rang du bao ngoai kép dua trén du béo
ngoai ludng quang hoc hai hudng 12 khong dugc phép trong cac l4t li€n két véi
PH. ph_disable bdof flag bang 0 chi ra rang du bao ngoai kép dya trén dy béo
ngoai ludng quang hoc hai hudng cé thé c6 hodc c6 thé khong dugc phép trong
cac lat lién két v6i PH.
Khi ph_disable_bdof flag khong hién dién, diéu sau day dugc ap dyung:
— Néu sps_bdof enabled flag la bing 1, gid tri cia
ph_disable bdof flag dugc suy rala bang 0.
— Nguoc lai (sps_bdof enabled flag la bing 0), gid tri cua
ph_disable bdof flag dugc suy rala bang 1.
ph_disable_dmvr_flag bang 1 chi ra rang du béo ngoai kép dua trén lam
min b gidi ma vecto chuyén dong 1 khong duoc phép trong céc lat lién két v6i
PH. ph_disable_dmvr_flag bang 0 chira rang du béo ngoai kép dua trén lam min
bd giai ma vecto chuyén dong c6 thé c6 hodc c6 thé khong dugc phép trong cac
14t lién két voi PH.
Khi ph_disable dmvr_flag khong hién di€n, diéu sau day duge ap dung:
— Néu sps dmvr enabled flag 1a bing 1, g4 tri cla
ph_disable dmvr_flag dugc suy ra la bang 0.
— Nguoc lai (sps_dmvr_enabled flag la bing 0), gia tri cla
ph_disable dmvr_flag dugc suy ra la bing 1.
ph_disable_prof_flag bang 1 chi ra rang 1am min dy béo véi ludng quang

hoc 13 khong dugc phép trong cic lat lién két véi PH. ph_disable prof flag bing
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0 chi ra rang 1am min du bao véi ludng quang hoc c6 thé ¢6 hodc c6 thé khong
duoc phép trong céc lat lién két véi PH.
Khi ph;disable _prof flag khong hién dién, diéu sau day duoc ap dung:
— Néu sps_affine prof enabled flag 1a bang 1, gid tri cia
ph_disable prof flag dugc suy rala bang 0.
— Nguoc lai (sps_affine prof enabled_flag 1a bing 0), gia tri cla
ph_disable prof flag dugc suy ra la bang 1.
ph_qgp_delta chi ra gi4 tri ban du cia Qpy dugc sir dung d6i v6i cac khéi
tao ma trong 4nh cho dén khi dugc cai bién béi gia tri cia CuQpDeltaVal trong
16p don vi tao ma.
Khi gp delta_info in ph flagla bing 1, gid tri ban diu cta thong sé luong
tir héa QpY dbi vai tht ca céc 14t cia anh, SliceQpY, dugc rit ra nhu sau:
SliceQpY = 26 + init_gp_minus26 + ph_gp_delta
(89)
Gia tri cia SliceQpY phéi nim trong khoang tir —QpBdOffset t&i +63, bao
gbm céc gia tri bién. _
ph_joint_cber_sign_flag chi ra viéc liéu, trong cac don vi chuyén ddi véi
tu_joint_cber residual flag[x0][y0] bang 1, cac miu du duge sap xép clia ca hai
thanh phdn sic d6 c6 mang céc ddu dao ngugc hay khong. Khi
tu_joint cber residual flag[x0][y0] bing 1 dbi véi khéi chuyén déi,
ph_joint _cber sign flag bing 0 chi ra ring d4u ctia mdi mu du cta thanh phin
Cr (hodc Cb) 1a gidng nhu déu ctia miu du Cb (hodc Cr) dugc sip xép va
ph_joint _cber sign flag bing 1 chi ra ring dAu ctia mdi mAu du cia thanh phin
Cr (hodc Cb) dugc cho béi diu dao ngugc cia mau du Cb (hodc Cr) dugc sap
xép. '
ph_sao_luma_enabled_flag bing 1 chi ra ring SAO la dugc phép d6i vai
thanh phin dd sang trong tAt ca cac lat lien két véi PH;
ph_sao luma enabled flag bing 0 chi ra raing SAO d6i v6i thanh phan d9 séng
c6 thé khong dugc phép dbi v&i mot, hodc nhidu, hodc tit ca c4c 14t lién két vei

PH. Khi ph_sao_luma_enabled_flag khong hién dién, n6é dugc suy ra la bing 0.
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ph_sao_chroma_enabled_{flag bang 1 chi ra rang SAO 1a dugc phép dbi
v6i thanh phin sic dd trong tAt ca cac lat lien két véi PH;
ph_sao chroma_ enabled flag bang 0 chi ra ring SAO dbi v6i thanh phén sic do
c6 thé khong dugc phép dbi v&i mot, hodc nhidu, hodc tit ca cac 14t lién két véi
PH. Khi ph_sao_chroma enabled_flag khong hién dién, n6 dugc suy ra la bing
0.

ph_dep_quant_enabled_{flag bing 0 chi ra ring luong tir héa phu thude 1a
khong dugc phép d6i v4i anh hién tai. ph_dep quant enabled_flag bang 1 chira
ring luong t& héa phu thudc 1a duge phép d6i véi anh hign tai. Khi
ph_dep _quant enabled_flag khong hién dién, n6 dugc suy ra 12 bang 0.

pic_sign_data_hiding_emabled_flag bing O chira rang che bit ddu lakhéng
dugc phép @i v6i anh hién tai. pic_sign_data_hiding enabled_flag bing 1 chi
ra ring che bit ddu 1a dugc phép ddi v6i anh hién tai. Khi
pic_sign data hiding_enabled_flag khong hién dién, n6 dugc suy ra la béng 0.

ph_deblocking_filter_override_flag bang 1 chi ra rang cac thong sb giai
khéi 13 hién dién trong PH. ph_deblocking_filter override flag bang 0 chi ra
ring céc thong sb giai khéi 12 khong hién dién trong PH. Khi khong hién dién,
gi4 tri cia ph_deblocking_filter_override_flag dugc suy ra la bang 0.

ph_deblocking_filter_disabled_flag bing 1 chi ra ring hoat dong cta bd
loc gidi khéi khong dugc 4p dung déi véi cdc lat lien két véi PH.
ph_deblocking filter disabled flag ba:mg 0 chi ra rang hoat dong cia bo loc giai
khdi dugc 4p dung dbi voi cac lat lien két véi PH. Khi
ph_deblocking filter disabled_flag khong hién dién, n6 dugc suy ra 1a bang
pps_deblocking filter disabled_flag.

ph_beta_offset_div2 va ph_tc_offset_div2 chi ra cac dich vi thong sO giai
khéi dbi véi B va tC (duge chia cho 2) méa dugc dp dung cho thanh phén do séng
d6i véi cac lat lién két véi PH. Ca hai gia tri cia ph beta offset div2 va
ph_tc offset div2 d&u phai ndm trong khodng tir —12 t6i 12, bao gdm céc gié tri
bién. Khi khong hién dién, cac gia tri cia ph_beta offset divZ va
ph_tc offset div2 lan luot dugc suy ra l1a bang pps_beta offset div2' va
pps_tc_offset div2.
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ph_cb_beta_offset_div2 va ph_cb_tc_offset_div2 chi ra cac dich vi thong
s giai khéi @i v6i B va tC (dugc chia cho 2) ma duge 4p dyung cho thanh phéan
Cbh dbi v6i céc lat lien két véi PH. Ca hai gia tri ca ph_cb_beta_offset div2 va
ph_cb_tc_ offset_div2 déu phai ndm trong khoang tir —12 t6i 12, bao gbm céc gia
tri bién. Khi khong hién dién, cic gid tri cua ph_cb beta_offset_div2 va
ph_cb tc_offset div2 14n lugt dugc suy ra la bing pps_cb_beta_offset_div2 va
pps_cb_tc_offset div2.

ph_cr_beta_offset_div2 va ph_cr_tc_offset_div2 chi ra cac dich vi thong
s giai khéi @i véi B va tC (dugc chia cho 2) ma duge 4p dung cho thanh phin
Cr @bi vé6i cac 14t lién két véi PH. Ca hai gié tri cia ph_cr_beta offset div2 va
ph_cr tc offset_div2 déu phai nam trong khoang tir —12 161 12, bao gdm céc gia
tri bién. Khi khong hién dién, cic gid tri cua ph_cr beta offset div2 va
ph_cr tc offset_div2 1an luot dugc suy ra la bang pps_cr_beta_offset_div2 va
pps_cr_tc_offset_div2.

ph_extension_length chi ra chiéu dai cua dit liéu m& rong PH tinh bang
byte, khong bao gbm céac bit dugc sir dung dé bao tin hiéu ban thin
ph_extension_length. Gid tri ctia ph_extension_length phai nam trong khoang tir
0 té1 256, bao gém cac gid tri bién. Khi khong hién dién, gid tri cua
ph_extension_length dugc suy ra la bang 0.

ph_extension_data_byte co thé ¢6 gi tri bat ky. Cac bd giai ma tuong thich
v6i phién ban nay cua Pic ta nay phdi bo qua gia tri ciia ph_extension_data_byte.
Gi4 tri ctia n6 khong anh hudng t6i sy trong thich cla bd giai ma V6i cac tiéu sir
duoc chi ra trong phién ban nay cua dic ta.
3.3. Cu phap SH va cic ngir nghia

Trong van ban du thdo VVC cudi cung, ct phap SH va céc ngit nghia 12
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nhu sau:
slice_header() { Mo ta
picture header_in_slice header_flag u(1)

if( picture_header in_slice header flag)

picture_header_structure()

if( subpic_info present flag)

slice subpic_id u(v)

if( (rect_slice_flag && NumSlicesInSubpic[CurrSubpicldx] > 1) ||
(‘rect slice flag && NumTilesInPic > 1))
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slice address u(v)
for(i = 0; i < NumExtraShCéc bit; i++)
sh extra bit[i] u(1)
~if( Irect slice flag && NumTilesInPic > 1)
num tiles in slice minusl ue(v)
if( ph_inter slice allowed flag)
slice type : ue(v)
if( sps alf enabled flag && !alf info in ph flag) {
slice alf enabled flag u(l)
if( slice alf enabled flag) {
slice num_alf aps ids luma u(3)
for(i=0;i<slice num_alf aps_ids luma; i++)
slice alf aps id lumali] u(3)
if( ChromaArrayType != 0)
slice alf chroma_idc u(2)
if( slice alf chroma_idc)
slice alf aps _id chroma u(3)
if( sps_ccalf enabled flag) {
slice cc alf cb_enabled flag u(1)
if( slice cc alf cb_enabled flag)
slice cc alf cb_aps id u(3)
slice cc alf cr _enabled flag u(l)
if( slice_cc_alf cr_enabled flag)
slice cc alf cr aps_id u(3)
}
}
}
if( separate colour plane flag == 1)
colour plane id u(2)
if( !rpl_info_in_ph_flag && ((nal unit type != IDR_W_RADL &&
nal unit type !=
IDR N LP) || sps_idr rpl present flag))
ref pic_lists()
if( (rpl_info_in_ph_flag || ((nal_unit_type != IDR_W_RADL && nal_unit_type
1=
IDR N _LP) || sps_idr_rpl_present flag)) &&
(slice_type != I && num_ref entries[0][Rplsldx[0]] > 1) |
(slice type == B && num_ref entries[1][Rplsldx[1]]> 1)) {
num ref idx active override flag u(1)
if( num_ref idx_active override flag)
for(i = 0; i < (slice_type == B ?2: 1); i++)
if( num_ref entries[i][Rplsldx[i]] > 1)
num ref idx active minusl[i] ue(v)
}
if(slice type != 1) {
if( cabac_init_present flag)
cabac init flag u(1)
if( ph temporal mvp_enabled flag && !rpl info in ph flag) {
if( slice_type == B)
slice collocated from 10 flag u(l)
if( (slice_collocated from_10_flag && NumRefldxActive[0] > 1) I
(! slice collocated from 10 flag && NumRefldxActive[l] > 1)
slice collocated ref idx ue(v)
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}
if( 'wp_info_in_ph flag && ((pps_weighted pred flag && slice_type == P)
H
(pps_weighted bipred flag && slice type == B)))
pred_weight table()
}
if( !gp delta_info_in_ph flag)
slice gp _delta se(v)
if( pps_slice_chroma_gp_offsets_present flag) {
slice cb_qp_offset se(v)
slice cr_qp_offset se(v)
if( sps_joint cber_enabled flag)
slice joint cber_qp_offset se(v)
}
if( pps cu chroma gp_offset list enabled flag)
cu chroma qp offset enabled_flag u(1)
if( sps_sao_enabled flag && !sao_info_in ph flag) {
slice sao luma_ flag u(l)
if( ChromaArrayType != 0)
slice sao chroma flag u(l)
}
if( deblocking filter override enabled flag && !dbf info in ph flag)
slice deblocking filter override flag u(1)
if( slice_deblocking_ filter override flag) {
slice deblocking filter disabled flag u(1)
if( !slice_deblocking filter disabled flag) {
slice beta offset_div2 se(v)
slice tc offset div2 se(v)
slice cb beta offset_div2 se(v)
slice cb tc offset div2 se(v)
slice cr beta offset div2 se(v)
slice_cr_tc offset div2 se(v)
}
}
slice ts_residual coding_disabled_ flag u(l)
if( ph_Imcs_enabled flag)
slice Imcs _enabled flag u(1)
if( ph_scaling list enabled flag)
slice scaling list present flag u(1)
if( NumEntryPoints > 0) {
offset len minusl ue(v)
for(i = 0; i < NumEntryPoints; i++)
entry point offset minus1[i] u(v)
}
if( slice header extension_present flag) {
slice header extension_length ue(v)
for(i = 0; i <slice_header_extension_length; i++)
slice header extemsion data_ byte[i] u(8)
}
byte alignment()
}
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Bién s6 CuQpDeltaVal, chi ra hiéu sb gitra théng sb luong tir héa d6 séng
dbi véi don vi tao ma chira cu_gp_delta abs va du bdo cia no, duge thiét 1ap
béng 0. T4t ca cac bién s6 CuQpOffsetcs, CuQpOffsetcr, va CuQpOffsetencr, chi
ra cac gia tri dugc st dung khi x4c dinh céc gia tri twong Ung cua céc thong sb
luong tir héa Qp'Cb, Qp'Cr, va Qp'CbCr d6i v6i don vi tao mi chia
cu_chroma gp_offset_flag, déu dugc thiét 1ap bang 0.

picture_header_in_slice_header_flag bang 1 chira rang cAu tric ¢t phép
PH hién dién trong tiéu dé l4t. picture_header_in_slice_header_flag bing 0 chi
ra rang cdu tric ct phap PH khong hién dién trong tiéu dé 1at.

Su twong thich dong bit yéu cAu ring gid tri coa
picture_header in_slice_header_flag phai 1a gidng nhau trong tat ca cac 14t dugc
tao ma trong CLVS.

Khi picture_header in slice_header flagla bing 1 dbi véi lat duge tao ma,
su twong thich dong bit yéu cdu ring khéng c6 don vi NAL VCL véi
nal_unit type bang PH_NUT sé hién dién trong CLVS.

Khi picture_header in slice header_{flag la bing 0, tit ca cic lat duge tao
ma trong anh hién tai phai c6 picture_header_in_slice_header_flagla bing 0, va
PU hién tai phai c6 don vi NAL PH.

slice_subpic_id chi ra ID anh con cia anh con ma chia lat. Néu
slice_subpic id 1a hién dién, gi4 tri cla bién s8 CurrSubpicldx dugc rit ra sao
cho SubpicldVal[CurrSubpicldx] Ia bang slice subpic id. Ngugc lai
(slice_subpic_id khong hién dién), CurrSubpicldx dugc rit ra la bing 0. Chiéu
dai cta slice_subpic_id bang sps_subpic_id_len_minusl + 1 bit.

slice_address chi ra dia chi 14t cua 14t. Khi khong hién dién, gia tri cia
slice address dugc suy ra la bing 0. Khi- rect slice flag 1a bang 1 va
NumSlicesInSubpic[CurrSubpicldx] la bang 1, gié tri ca slice_address dugc suy
ra 13 bing 0.

Néu rect_slice flag Ia bang 0, didu sau day duge ap dung:

—  Dia chi 1at bang chi s6 6 anh quét manh.
_  Chiu dai cta slice_address bang Ceil(Log2 (NumTilesInPic)) bit.
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— Gia tri cua slice address phdi nim trong khodng tr 0 t&i
NumTilesInPic — 1, bao gdm céc gié tri bién.

Nguoc lai (rect_slice flag 1a bing 1), diéu sau day dugc 4p dung:

—  Dia chi l4t bing chi s6 14t bac anh con cta Iat.

— Chiéu dai cua slice_address bing
Ceil(Log2(NumSlicesInSubpic[CurrSubpicldx])) bit.

— Gia tri cua slice address phai nim trong khoang tir 0 t6i
NumSlicesInSubpic[CurrSubpicldx] — 1, bao gbm cac gia tri bién.

Su trong thich dong bit yéu cAu ring cac didu kién rang budc sau diy dugc
ap dung:

— Néurect_slice flagla bing 0 hoidc subpic_info_present_flag la bing
0, gié trj cta slice_address phai khong bing gia tri ciia slice_address cuia don
vi NAL 14t dugc tao ma bét ky khéac cua cung anh dugc tao ma.

— Nguoc lai, cip gid tri slice_subpic_id va slice_address phai khong
bang cip gia tri slice subpic_id va slice_address ciia don vi NAL lat dugc
tao ma bat ky khac cia cing &nh dugc tao ma.

— Céc hinh dang cta cac lat cia anh phai sao cho mdi CTU, khi dugc
giai ma, phai c6 toan bd dudng bién trai va toan by dudng bién dinh cia nd
chtra duong bién anh hogc chira céc bién ctia (cac) CTU dugce giai ma trude
do. |

sh_extra_bit[i] co thé bang 1 hoic 0. Céc bo gidi ma tuong thich v6i phién
ban nay ctia Pic ta nay phai bd qua gia tri cia sh_extra bit[i]. Gid tri cia nd
khoéng anh hudng t6i su twong thich clia bo gidi ma vdi cac tiéu str dugc chi ra
trong phién ban nay cta dic ta.

num_tiles_in_slice_minus1 plus 1, khi hién dién, chira sb luong clia cac 6
anh trong lat. Gia tri clia num_tiles_in_slice_minus1 phai nam trong khoang tir
0 t&i NumTilesInPic — 1, bao gdm cac gi4 tri bién.

Bién s6 NumCtusInCurrSlice, ma chi ra sb luong ciia cac CTU trong 14t hién

tai, va danh sach CtbAddrInCurrSlice[i], dbi véi i ndm trong khoang tir 0 téi
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NumCtusInCurrSlice — 1, bao gf‘)m cac gia tri bién, chi ra dia chi quét manh anh
cta CTB thir i bén trong lat, dugc rit ra nhu sau:
if( rect_slice flag) {
picLevelSliceldx = slice_address
for(j = 0; j < CurrSubpicldx; j++)
picLevelSliceldx += NumSlicesInSubpic(j]
NumCtusInCurrSlice = NumCtusInSlice[picLevelSliceldx]
for(i = 0; i < NumCtusInCurrSlice; i++)
CtbAddrInCurrSlice[i] = CtbAddrInSlice[picLevelSliceldx][i]
(117)
} else {
NumCtusInCurrSlice = 0
for(tileldx = slice_address; tileldx <=
slice_address + num_tiles_in_slice_minusl; tileldx++) {
tileX = tileldx % NumTileColumns
tileY = tileldx/NumTileColumns
for(ctbY = tileRowBd[tileY]; ctbY <tileRowBd[tileY + 1];
cthY++) {
for(ctbX = tileColBd[tileX]; ctbX < tileColBd{tileX + 1];
cthX++) {
CtbAddrInCurrSlice[NumCtusInCurrSlice] =
ctbY * PicWidthInCtb + ctbX

NumCtusInCurrSlicet++

}
Cic bién s  SubpicLeftBoundaryPos,  SubpicTopBoundaryPos,

SubpicRightBoundaryPos, va SubpicBotBoundaryPos dugc rit ra nhu sau:
if( subpic_treated as_pic_flag[CurrSubpicldx]) {
SubpicLeftBoundaryPos =
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subpic_ctu_top_left x[CurrSubpicldx] * CtbSizeY
SubpicRightBoundaryPos =
Min(pic_width max_in luma_samples — 1,
(subpic_ctu_top_left x[CurrSubpicldx] + _
subpic_width minus1[CurrSubpicldx] + 1) * CtbSizeY — 1)
SubpicTopBoundaryPos =
subpic_ctu_top_left y[CurrSubpicldx] *CtbSizeY (118)
SubpicBotBoundaryPos =
Min(pic_height max_in luma_samples — 1,
(subpic_ctu_top left y[CurrSubpicldx] +
subpic_height minus![CurrSubpicldx] + 1} * CtbSizeY — 1)
b

slice_type chira kiéu tao ma cta I4t theo Bang 9.

Bang 9 — Lién két tén véi slice_type

slice_type Tén cita slice_type
0 B (lat B)
1 P (14t P)
2 [(1atT)

Khi khong hién dién, gié tri cla slice_type dugc suy ra la bang 2.

Khi ph_intra slice_allowed_flag la bang 0, gia tri cta slice_type phai bing
0 hodc 1. Khi nal unit type ndm trong khoang tr IDR_W_RADL t6i
CRA_NUT, bao gdm cac gia tri bién, va
Vps_independent_layer_ﬂag[GeneralLayerIdx[nuh_layer_id]] la bing 1,
slice_type phai bang 2.

Cic bién s6 MinQtLog2SizeY, MinQtLog2SizeC, MinQtSizeY,
MinQtSizeC, MaxBtSizeY, MaxBtSizeC, MinBtSizeY, MaxTtSizeY,
MaxTtSizeC, MinTtSizeY, MaxMttDepthY va MaxMttDepthC dugc rat ra nhu
sau:

— Néuslice_type bing 2 (I), diéu sau day dugc 4p dung:
MinQtLog2SizeY =

MianLog2SizeY +ph_log2 diff min_qt min_cb_intra slice_luma

(119)
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MinQtLog2SizeC =
MinCbLog28SizeY + ph_log2 diff min_qt min_cb_intra_slice_chroma
(120)
MaxBtSizeY = 1 <<
(MinQtLog2SizeY + ph_log2 diff max bt min qt_intra_slice luma)(
121)
MaxBtSizeC =1 <<
(MinQtLog28SizeC + ph_log2 diff max bt min_gt intra_slice_chroma
) (122)
MaxTtSizeY =1 <<
(MinQtLog2SizeY + ph_log2 diff max tt min qt_intra_slice luma)
(123)
MaxTtSizeC=1 <<
(MinQtLog2SizeC + ph_log2 diff max tt min_qt intra_slice_chroma)
(124)
MaxMttDepthY = ph_max _mtt hierarchy depth_intra_slice_luma
(125)
MaxMttDepthC =
ph_max_mtt hierarchy_depth_intra slice_chroma (126)
CuQpDeltaSubdiv =ph_cu_qp_delta_subdiv_intra_slice ~ (127)
CuChromaQpOffsetSubdiv =
ph cu chroma gp_offset subdiv_intra_slice (128)
— Nguoc lai (slice_type bang 0 (B) hoic 1 (P)), diéu sau day dugc ap
dung:
MinQtLog2SizeY =
MinCbLog2SizeY + ph_log2 diff min qt min cb_inter_slice (129)
MinQtLog2SizeC =
MinCbLog2SizeY + ph log2 diff min_qt min_cb_inter_slice ~ (130)
MaxBtSizeY =1 <<
(MinQtLog2SizeY + ph_log2 diff max bt min_qt inter_slice) (131)
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MaxBtSizeC =1 <<

(MinQtLog28SizeC + ph_log2 diff max_bt min_qt_inter slice) (132)
MaxTtSizeY =1 <<

(MinQtLog2SizeY + ph_log2_diff max_tt_min_qt_inter_slice) (133)
MaxTtSizeC=1 <<

(MinQtLog2SizeC + ph_log2 diff max tt min qt_inter slice) (134)
MaxMttDepthY = ph_max_mtt_hierarchy_depth_inter_slice

(135)
MaxMttDepthC = ph_max_mitt hierarchy_depth_inter_slice

(136)
CuQpDeltaSubdiv = ph_cu_qgp_delta_subdiv_inter_slice

(137)
CuChromaQpOffsetSubdiv =

ph_cu_chroma gp_offset_subdiv_inter_slice (138)

—  Piéu sau day dugc ap dung:

MinQtSizeY =1 << MinQtLog2SizeY
(139)

MinQtSizeC =1 << MinQtLog2Size
(140)

MinBtSizeY =1 << MinCbLog28izeY
(141)

MinTtSizeY =1 << MinCbLog2SizeY
(142)

slice_alf enabled_flag bang 1 chi ra rang bd loc vong thich tng 1a duoc
phép va c6 thé dugc ap dung cho thanh phin mau Y, Cb, hogc Cr trong lat.
slice_alf enabled_flag bing 0 chi ra ring b loc vong thich tng 13 khong duogc
phép dbi véi tAt c& cac thanh phdn mau trong 14t. Khi khong hién dién, gia tri cia
slice alf enabled flag dugc suy ra la bing ph_alf enabled flag.

slice num_alf aps ids luma chira sd lugng cac APS ALF ma 14t tham

chiéu t4i. Khi slice alf enabled flag 1a bang 1 va slice num_alf aps_ids_luma
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khéng hién dién, gié tri cia slice_num_alf aps_ids_luma dugc suyra la bang gia
tri cia ph_num_alf aps_ids luma.

slice_alf aps_id_luma[i] chi ra adaptation_parameter _set id cia APS ALF
thir i ma thanh phin d6 sang cua 14t tham chiéu t6i. Temporalld ctia don vi NAL
APS cé aps_params_type bang ALF_APS va adaptation_parameter_set_id bang
slice alf aps id luma[i] phai nhé hon hodc bang Temporalld cia don vi NAL
14t duoc tao ma. Khi slice alf enabled flag la bing 1 va
slice alf aps_id luma[i] khong hién dién, gia tri cla slice_alf aps_id_lumali]
duogc suy ra 1 bang gia tri ciia ph_alf aps_id_lumali].

Gid tri cua alf luma filter signal flag cia don vi NAL APS c¢o
aps_params_type bing ALF _APS va adaptation_parameter_set id bing
slice alf aps_id luma[i] phai bang 1.

| slice_alf chroma_idc bing 0 chi ra ring bo loc vong thich tng khong duge
ap dung cho céc thanh phén mau Cb va Cr. slice_alf chroma_idc bang 1 chi bao
ring bd loc vong thich tmg dugc 4p dung cho thanh phin mau Cb.
slice_alf chroma idc bang 2 chi bio rang bo loc vong thich tng dugc 4p dung
cho thanh phin mau Cr. slice_alf chroma_idc bing 3 chi bao ring bo loc vong
thich tng dugc 4p dung cho cic thanh phin mau Cb va Cr. Khi
slice_alf chroma idc khong hién dién, né dugc suy ra la b?mg
ph_alf chroma idc.

slice_alf aps_id_chroma chira adaptation_parameter_set id cia APS ALF
ma thanh phén sic do cta lat tham chiéu t6i. Temporalld cta don vi NAL APS
cO aps_params_type bing ALF APS va adaptation parameter_set_id bang
slice_alf aps_id_chroma phai nhé hon hodc bing Temporalld ctia don vi NAL
lat duoc tao ma. Khi slice_alf_enabled_ﬂag la bing 1 va
slice alf aps_id chroma khéong hién dién, gia tri clia slice_alf aps_id_chroma
duoc suy ra 1a bing gia tri ciia ph_alf aps_id_chroma.

Gia tri cua alf chroma filter signal flag cia don vi NAL APS c¢6
aps_params_type bing ALF APS va adaptation parameter set id bing
slice alf aps id chroma phai bang 1.
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slice_cc_alf cb_enabled_flag bing 0 chi ra ring bd loc giao thanh phén
khong dugc ap dung cho thanh phén mau Cb. slice_cc_alf cb_enabled_flag bang
1 chi béo ring bb loc giao thanh phén 1a duge phép va co thé duoc 4p dung cho
thanh phan mau Cb. Khi slice_cc_alf cb_enabled_flag khong hién dién, n6 dugc
suy ra 1a bing ph__Cc_alf_cb_enabléd_ﬂag.

slice_cc_alf cb_aps_id chi ra adaptation_parameter_set _id ma thanh phan
mau Cb cta 14t tham chiéu t61. |

Temporalld ciia don vi NAL APS c6 aps_params_type biang ALF APS va
adaptation_parameter_set_id bang slice_cc_alf cb_aps_id phai nhé hon hozc
béng Temporalld cia don vi NAL 1it dugc tao ma. Khi

slice cc_alf cb_enabled flag 12 bang 1 va slice_cc_alf cb_aps id khong hién

—_— — —_ = — i i =

o

dién, gia tri cta slice cc alf cb_aps id dugc suy ra la ing gia tri cla
ph_cc alf cb_aps_id.

Gia tri cua alf cc cb filter signal flag cia don vi NAL APS co
aps_params_type bing ALF APS va adaptation parameter set id bang
slice_cc_alf cb_aps_id phai bang 1.

slice_cc_alf cr_enabled_flag bing 0 chi ra ring bo loc giao thanh phén
khong dugc ap dung cho thanh phan mau Cr. slice_cc_alf cb_enabled_flag bing
1 chi béo riang b loc vong thich Gng giao thanh phan 1a duge phép va c6 thé
duoc 4p dung cho thanh phan mau Cr. Khi slice_cc_alf_cr_enabled_flag khong
hién dién, n6 dugc suy ra la bang ph_cc_alf cr_enabled_flag.

slice_cc_alf er_aps_id chi ra adaptation_parameter_set_id ma thanh phén
mau Cr cta lat tham chiéu téi. Temporalld cia don vi NAL APS c6
aps_params_type bing ALF APS va adaptation parameter_set id bang
slice_cc_alf cr_aps_id phai nhé hon hodc bang Temporalld cua don vi NAL lat
dugc tao mi. Khi slice cc_alf cr_enabled flag Ia bing 1 va
slice_cc_alf cr_aps id khong hién dién, gia tri cia slice_cc_alf_cr_aps_id dugc
suy ra 12 bing gi4 tri cia ph_cc_alf cr_aps_id.

Gia tri cua alf cc_cr filter signal flag cia don vi NAL APS c¢6
aps_params_type bing ALF APS va adaptation parameter set id bang

slice cc_alf cr aps_id phai bang 1.

W
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colour plane_id nhén dang mat phing mau lién két véi 14t hién tai khi
separate_colour_plane flag la bang 1. Gi4 tri cta colour_plane id phai nim
trong khoang tir 0 t6i 2, bao gbm céc gié tri bién. C4c gia tri colour_plane_id 0,
1 va 2 14n luogt trong ung v&i cic mat phéng Y, Cb va Cr. Gia tri 3 cua
colour_plane id dugc danh lai dé str dung trong tuong lai bai ITU-T | ISO/IEC.

LUU Y 1 — Khéng c6 su phu thudc gifra cac qua trinh gidi mé cla céc
mat phéng mau khac nhau cia mdt anh.

num_ref idx_active_override_flag bing 1 chi ra ring phén tir ci phap
num_ref idx_active_minus1[0] hién dién dbi véi cac 14t P va B va phan tr cd
phdp num ref idx active_minusi[1] hién dién d6i v6i cac lat B.
num_ref idx_active override_flag bang 0 chi ra ring cic phan tir ci phap
num_fef_idx_activeﬁminus1[O] va num_ref idx active_minus1[1] 1a khong
hién dién. Khi khong hién dién, gia tri cia num_ref idx active override_flag
dugc suy ra 12 bang 1.

num_ref idx active_minusl[i] duoc st dung d@ rat ra bién sb
NumRefldxActive[i] nhu dugc chi ra bdi Phuong trinh 143. Gid tri cla
num_ref idx_active_minus1[i] phai nam trong khoang tir 0 t6i 14, bao gdm céc
gia tri bién.

P& v6i i bing 0 hoic 1, khi it hién tai la lat B,
num_ref idx active override_flag la bing 1, va num_ref idx_active minus1[i]
khéng hién dién, num_ref idx_active_minus1[i] dugc suy ra la bang 0.

Khi 14t hién tai 12 14t P, num_ref idx active_override_flag 1a bang 1, va
num_ref idx active_minus1[0] khong hién dién,
num_ref idx_active minus1[0] dugc suy ra la bang 0.

Bién s6 NumRefldxActive[i] dugc rit ra nhur sau:

for(i=0;1<2;it++) {
if(slice type == B || (slice_type == P && i == 0)) {
if(num_ref idx active override flag)
NumRefldxActive[i] = num_ref idx active minus1[i] +1
(143)

else {
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if( num_ref entries[i][RplsIdx[i]] >=
num_ref idx_default active_minus1[i] + 1)
NumRefldxActive[i] =
num_ref idx default active_minus1[i] +1
else
NumRefldxActive[i] = num_ref entries[i][RplsIdx[i]]
}
} else /* slice_type == 1 || (slice_type == P && i == 1)*/
NumRefldxActive[i] = 0
}

Gié tri ctia NumRefldxActivefi] — 1 chira chi s6 tham chiéu 16n nhét ¢di véi
danh séch anh tham chibu i ma c6 thé dugc s& dung dé giai ma 1at. Khi gia tri
ciia NumRefldxActive[i] 12 bing 0, khong c6 chi s6 tham chiéu nao d6i v6i danh
séch anh tham chiéu i c6 thé duoc st dung dé giai m lat.

Khi 14t hién tai 13 14t P, gid tri cia NumRefIdxActive[0] phai 16n hon 0.

Khi 14t hién tai 1a 14t B, c4 NumRefldxActive[0] 14n NumRefldxActive[1]
phai 16n hon 0.

cabac_init_flag chi ra phuong phap dé xac dinh bang khéi tao dugc sir dung
trong qua trinh khéi tao d6i véi cac bién sb ngir canh. Khi cabac_init_flag khong
hién dién, n6 duoc suy ra la béng 0.

slice_collocated_from_l0_flag bang 1 chi ra rang anh dugc sap xép dugc
st dung dé du bdo vecto chuyén dong theo thoi gian duge rit ra tir danh séch
anh tham chiéu 0. slice_collocated from_10_flag bing 0 chi ra ring anh dugc
sap xép dugc sir dung @& du bao vecto chuyén dong theo thoi gian dugce rut ra tir
danh sach anh tham chiéu 1.

Khi slice type la bang B hoic P, ph_temporal_mvp_enabled_flag 1a bang 1,
va slice_collocated from 10 flag khong hién di€n, diéu sau day dugc ap dung:

— Néu rpl_info_in ph flag la bang 1, slice_collocated_from_10_flag
duoc suy ra 1a bang ph_collocated_from_10_flag.
— Nguoc lai (rpl_info_in_ph flag Ia bang 0 va slice_type 12 bing P),

gi tri ctia slice_collocated_from_10_flag dugc suy ra la bang 1.
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slice_collocated_ref_idx chi ra chi sé tham chiéu cia anh dugc sip xép
duoge st dung dé du béo vecto chuyén dong theo thai gian.

Khi slice type la bing P hoic khi slice type la bing B va
slice_collocated from_10_flag 14 bing 1, slice_collocated_ref idx tham chiéu
t6i muc nhdp trong danh sich &nh tham chiu 0, va gid tri cua
slice collocated ref idx  phai nim trong khoadng tr 0  téi
NumRefldxActive[0] — 1, bao gém céc gi4 tri bién.

Khi slice type la bang B va slice_collocated_from 10_flag la bing 0,
slice_collocated ref idx tham chiéu t¢i muc nhép trong danh sach anh tham
chiéu 1, va gia tri cia slice_collocated_ref idx phdi nam trong khoang tir 0 t&i
NumRefldxActive[1] - 1, bao gdm céc gi4 trj bién.

Khi slice_collocated ref idx khong hién di€n, didu sau day duoc 4p dung:

— Néu 1pl info in ph flag 12 bang 1, g4 ti cla

slice_collocated ref idx dugc suy ra la bang ph_collocated_ref idx.

— Ngugce lai (rpl_info_in ph_flag Ia bang 0), gid tri cla

slice_collocated ref idx dugc suyrala bang 0.

Su tuong thich dong bit yéu cdu ring anh dugc tham chiéu t6i béi
slice_collocated ref idx phai la gibng nhau déi véi tht ca céac 14t cia anh duge
tao ma.

Sy tuwong thich dong bit yéu cdu ring cac gid tri cua
pic_width in luma samples va pic_height in luma_samples cla anh tham
chiéu dugc tham chiéu t6i boi slice_collocated_ref idx phai 14n luot bang céc
gia tri cta pic_width in luma samples va pic_height in_luma_samples, cia
anh hién ‘tai, va RprConstraintsActive[slice_collocated_from 10_flag ? 0 :
1][slice_collocated ref idx] phai bing 0.

slice_qp_delta chi ra gia tri ban d4u cta Qpy dugc sir dung dé tao ma céc
khéi trong 14t cho dén khi dugc cai bién bai gia tri ciia CuQpDeltaVal trong 16p
don vi tao ma.

Khi gp delta_info_in_ph_flagla bing 0, gia tri ban dau clia thong s6 luong
tr héa QpY dbi véi 14t, SliceQpY, dugce rit ra nhu sau:

SliceQpY = 26 + init_qp_minus26 + slice_qgp_delta (144)
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Gié tri cua SliceQpY phai nam trong khoang tir —QpBdOffset t6i +63, bao
gbm céc gia tri bién.
Khi mt trong sb cac diéu kién sau dy 1a dang:

— Giatricuawp_info_in_ph flagla bang 1, pps_weighted_pred_flag
12 bang 1, vaslice type 1a bang P.

— Giatri cia wp_info_in_ph flagla bang 1,
pps_weighted bipred_{flag la bang 1, vaslice_type 12 bing B.
thi diéu sau day dugc 4p dung:

—  Gi4 tri cia NumRefldxActive[0] phai nho hon hodc bang gia tri ctia
NumWeightsLO.

_  Pbi v6i mbi chi sb anh tham chifu RefPicList[0](i] d6i v6i i nim
trong khoang tir 0 t6i NumRefldxActive[0] — 1, bao gbm céc gié tri bién,
trong s6 dd sang, trong s6 Cb, va trong sb Cr ma 4p dung cho chi s6 anh tham
chibu 1in Iuwgt 1a LumaWeightLO[i], ChromaWeightLO[0][i], va
ChromaWeightLO[1][i].

Khi wp_info_in ph_flagla bang 1, pps_weighted_bipred_flag la bing 1, va
slice_type 12 bing B, diéu sau day dugc ap dung:

—  Gi4 tri cia NumRefldxActive[1] phai nh6 hon hodc bing gié tri clia
NumWeightsL1.

_  Pbi véi mdi chi sb anh tham chiéu RefPicList[1][i] d&i vé6i i ndm
trong khoang tir 0 t6i NumRefIdxActive[1] — 1, bao gbm cac gia tri bién,
trong sb do sang, trong s6 Cb, va trong s6 Cr ma 4p dung cho chi s6 &nh tham
chidu 14an lugt 13 LumaWeightL1[i], ChromaWeightL1[0][i], va
ChromaWeightL.1[1][i].

slice_ cb_qp_offset chi ra hiéu sb ciAn dugc thém vao giad tri cula
pps_cb_gp_offset khi xdc dinh gié tri clia thong s6 luong tir héa Qp'Cb. Gia tri
cua slice cb_gp_offset phai nam trong khoang tr —12 t6i +12, bao gbm céc gid
tri bién. Khi slice cb_gp_offset khong hién dién, n6 dugc suy ra la bang 0. Gia
tri ctia pps_cb_qp_offset + slice_cb_gp_offset phai nim trong khoang tir —12 t&i

+12, bao gdm cAc gia tri bién.
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slice_cr_gp_offset chi ra hi€u s6 cin dugc thém vao gid tri cula
pps_cr_gp_offset khi xac dinh gia tri cua thong s6 luong tir héa Qp'Cr. Gi4 tri
cua slice_cr_qgp_offset phai nam trong khoang tir —12 t&i +12, bao gbm céc gia
tri bién. Khi slice_cr_gp_offset khong hién dién, n6 dugc suy ra la bang 0. Gi4
tri ciia pps_cr_qp_offset + slice_cr_qp_offset phai nim trong khoang tr —12 téi
+12, bao gém cac gia tri bién.

slice_joint_cber_qp_offset chi ra hi¢u s6 can duoc thém vao gia tri cia
pps_joint_cber_qp_offset_value khi xac dinh gid tri cia Qp'cecr. Gid tri cia
slice_joint_cber_qp_offset phai nam trong khoang tir —12 t&i +12, bao gdm cac
gi4 tri bién. Khi slice_joint_cber_qp_offset khong hién dién, n6 dugc suy ra 1a
bing 0. Gia tri cua
pps_joint_cber_qp_offset_value + slice_joint_cber_gp_offset phai nim trong
khoéang tir —12 t6i +12, bao gdm céc gid tri bién.

cu_chroma_qp_offset_enabled_flag bing 1 chi ra ring
cu _chroma qp_offset flag co thé hién dién trong khéi chuyén d6i va ca phap
tao mi bang mau. cu chroma gp_offset_enabled flag bing 0 chi ra ring
cu_chroma gp_offset_flag khong hién dién trong khdi chuyén ddi hoic ¢t phap
tao mi bang mau. Khi khong hién dién, gia tri  cua
cu_chroma_qp_offset enabled flag dugc suy rala bang 0.

slice_sao_luma_flag bang 1 chi ra ring SAO 1a dugc phép d6i v6i thanh
phan d9 sang trong 14t hién tai; slice_sao_luma_flag béng 0 chi ra ring SAO la
khong dugc phép dbi véi thanh phdn do sing trong lat hién tai. Khi
slice sao luma flag khong hién dién, né dugc suy ra la bing
ph_sao luma enabled_flag.

slice_sao_chroma_flag bing 1 chira rang SAO 1a dugc phép d6i v6i thanh
phan sic d6 trong 14t hién tai; slice_sao_chroma_flag bang 0 chi ra rang SAO 14
khong duoc phép ddi voi thanh phan sdc do trong lat hién tai. Khi
slice_sao_chroma flag khong hién dién, né dugc suy ra la bing
ph_sao _chroma enabled flag.

slice_deblocking_filter_override_flag bing 1 chira rang cac thong sd gidi

khéi 12 hién dién trong tiéu dé 14t. slice_deblocking_filter_override_flag bing 0
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chi ra ring céc thong sb giai khéi 13 khong hién dién trong tiéu dé 14t. Khi khong
hién dién, gi4 tri cta slice_deblocking_filter_override flag dugc suy ra 1a bang
ph_deblocking filter override_flag.

slice_deblocking_filter disabled_flag bang 1 chira rang hoat dong ctia bd
loc gidi khéi khéng dugc 4p dung dbi v6i 14t  hién tai.
slice_deblocking_filter disabled_flag béng 0 chi ra ring hoat dong cia b loc
giai khéi duoc 4p  dung @i voi 14t hién  tai.  Khi
slice_deblocking_filter disabled_flag khong hién dién, n6 duoc suy ra 12 bing
ph_deblocking filter disabled_flag.

slice_beta_offset_div2 va slice_tc_offset_div2 chi ra cac dich vi thong sb

12t LLAT 3A: L0 o + : 3 4 3 A
giai khoi d6i véi B va tC (dugce chia cho 2) ma duge dp dung cho thanh pha

1121 piialil

3
2
«O>

sang d6i véi 1at hién tai. Ca hai gid tri cua slice beta_offset div2 va
slice_tc_offset_div2 d&u phai nim trong khoéng tir —12 téi 12, bao gbm céc gia
tri bién. Khi khoéng hién dién, cac gid tri cia slice beta offset_div2 va
slice tc_offset div2 lan lugt dugc suy ra 1a bang ph_beta_offset div2 va
ph_tc offset_div2.

slice_cb_beta_offset_div2 va slice_cb_tc_offset_div2 chi ra cac dich vi
thong sb giai khdi dbi vai B va tC (duge chia cho 2) ma duge dp dung cho thanh
phéan Cb dbi véi 14t hién tai. Ca hai gid tri cta slice_cb_beta offset div2 va
slice_cb_tc offset div2 du phai nim trong khoéng tir —12 téi 12, bao gbm cac
gi4 tri bién. Khi khong hién dién, céc gia tri cua slice cb_beta offset _div2 va
slice_cb_tc_offset div2 13n luot duoc suy ra 1a bang ph_cb_beta_offset_div2 va
ph cb tc offset div2.

slice_cb_beta_offset_div2 va slice_cb_tc_offset_div2 chi ra cac dich vi
thong sb giai khéi dbi véi B va tC (duge chia cho 2) ma duge ap dung cho thanh
phan Cr dbi voi 14t hién tai. Ca hai gia tri cla slice_cr_beta offset div2 va
slice cr_tc_offset div2 déu phai nim trong khoang tir —12 téi 12, bao gdm cac
gia tri bién. Khi khong hién dién, cac gid tri cla slice_cr_beta offset div2 va
slice_cr_tc_offset div2 14n lugt dugce suy ra 12 bang ph_cr_beta_offset_div2 va

ph_cr tc offset div2.
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slice_ts_residual_coding_disabled_flag bang 1 chira rang cu tric cti phép
residual coding() duoc st dung dé phén tich cac mau du cia khéi bd qua chuyén
dbi d6i véi 14t hién tai. slice_ts_residual coding_disabled_flag bing 0 chiraring
cAu triic ¢t phép residual ts coding() dugc st dung d& phén tich cic mau du cia
khdi bd qua chuyén ddi dbi véi lat  hién  tai.  Khi
slice ts_residual coding_disabled_flag khong hién dién, n6 dugc suy ra la bing
0.
slice_Imcs_enabled_flag bing 1 chi ra ring 4nh xa d0 séng v6i chon thang
sic d6 1a dugce phép dbi véi 14t hién tai. slice_lmes_enabled_flag bang 0 chi ra
rang anh xa @9 séng v&i chon thang sic d6 khong dugce phép d6i v6i 14t hién tai.
Khi slice Imcs_enabled flag khong hién dién, né dugc suy ra la bang 0.
slice_scaling_list_present_flag bing 1 chi ra ring di liéu danh sach chon
thang dugc st dung ddi vai 14t hién tai duogc rat ra dya trén dit liéu danh sich
chon thang dugc chta trong danh sich chon thang APS tham chibu véi
aps_params_type bing SCALING_APS va adaptation_parameter_set_id bang
ph_scaling list aps id. slice scaling_list present flag bang 0 chi ra rang dir
liéu danh sach chon thang dugc st dung ddi v6i anh hién tai 1a dit liéu danh sach
chon thang mic dinh dugc rit ra duoc chi ra trong myc 7.4.3.21. Khi khong hién
dién, gié tri cia sliée_scaling_list _present_flag dugc suy ra la bang 0.
Bién s6 NumEntryPoints, ma chi ra s6 lugng cac diém muc nhép trong lat
hién tai, dugce rat ra nhu sau:
~ NumEntryPoints = 0
for(i = 1; i < NumCtusInCurrSlice; i++) {
ctbAddrX = CtbAddrInCurrSlice[i] % PicWidthInCtbsY
ctbAddrY = CtbAddrInCurrSlice[i]/PicWidthInCtbsY  (145)
prevCtbAddrX = CtbAddrInCurrSlice[i — 1] %
PicWidthInCtbsY
prevCtbAddrY = CtbAddrInCurrSlice[i — 1]/PicWidthInCtbsY
if( CtbToTileRowBd[ctbAddrY] !=
CtbToTileRowBd[prevCtbAddrY] ||
CtbToTileColBd[ctbAddrX] !=

66

66/134



53272 67/134

CtbToTileColBd[prevCtbAddrX] ||
(ctbAddrY != prevCtbAddrY &&
sps_wpp_entry point_offsets_present_flag))
NumEntryPoints++
¥

offset_len_minusl plus 1 chira chidu dai, tinh bang bit, cia cac phén tir ¢t
phép entry point offset minus1[i]. Gia tri cia offset len minusl phai nim
trong khoang tir 0 t6i 31, bao g0m céc gi4 tri bién.

entry_point_offset_minus1[i] plus 1 chira dich vi diém myc nhép th{ i tinh
bang byte, va dugc bidu dién bang offset len minusl plus 1 bit. Dir liéu [4t ma
theo sau tiéu dé iét“cht’ra NumEntryPoints + 1 tp con, v6i céc gid tri chi sb tap
con nam trong khoang tir 0 t6i NumEntryPoints, bao gbm cac gia tri bién. Byte
thir nhét cua dit liéu 14t duge coi 1a byte 0. Khi hién dién, cac byte phong ngtra
mod phéng ma xuét hién trong phﬁn dir liéu 14t cta don vi NAL 14t dugce tao ma
duogc tinh nhu phén cua dir liéu lat dbi v&i muc dich nhan dang tip con. Tép con
0 chira cac byte tir 0 t6i entry _point_offset_minus1[0], bao gdm céc gia tri bién,
cta dir liéu 14t dugc tao mi, tip con k, véi k nam trong khoang tir 1 t&i
NumEntryPoints — 1, bao gdm céc gid tri bién, chira cac byte tir firstByte[k] t&i
lastByte[k], bao gdm c4c gia tri bién, cia dir liéu 14t dugc tao ma vi firstByte[k]
va lastByte[k] dugc x4c dinh nhu sau:

firstByte[k] = YX_,(entry_point_offset_minus1[n — 1] + 1)
(146)
laszyte[k] = firstByte[k] + entry point_offset minusl[k] (147)

Tép con cudi cling (v&i chi s tap con bang NumEntryPoints) chira cac
byte con lai cua dit liéu 14t dugc tao ma.

Khi sps_entropy_coding_sync_enabled_ﬂag 12 bang 0 va l4t chira m{t hodc
nhidu 6 anh hoan chinh, mdi tp con phai chira tAt ca cac bit dugc tao mi cla tat
ca cac CTU trong lat ma & trong cung mot 6 anh, va s6 lugng céc tap con (tirc
13, gi4 tri ciia NumEntryPoints + 1) phai bing s lugng cla cc 0 anh trong 14t.

Khi sps_entropy_coding_sync_enabled_flag 1a bang 0 va 14t chira tép con
cla cac hang CTU tir mdt 6 anh, NumEntryPoints phai béng 0, va sb luong céc
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tap con phai bing 1. T4p con phai chira tAt ca cac bit dugc tao ma clia tAt ca cac
CTU trong lat.

Khi sps_entropy_coding_sync_enabled_flag la bang 1, mdi tp con k véi k
nim trong khoang tir 0 t6i NumEntryPoints, bao gbm céc gid tri bién, s& chira tat
c4 cac bit dugc tao ma cia tit ca cac CTU trong hang CTU bén trong 6 anh, va
sb luong cac tap con (tic 13, gia tri cia NumEntryPoints + 1) phéi bang tdng sb
lugng cua cac hang CTU cua 6 anh cu thé trong 14t.

slice_header_extension_length chira chidu dai cta dit liéu mé rong tiéu dé
14t tinh bang byte, khong bao gdm cac bit dugc st dung dé bao tin hiéu ban than

slice_header extension_length. Gi4 tri cia slice_header_extension_length phai

S\
o

nam trong khoang tlr 0 t6i 256, bao goém céc gia tri bién. Khi khoéng hién dién,
gi4 tri cua slice_header extension_length dugc suy ra 1a bing 0.
slice_header_extension_data_byte[i] co thé ¢6 gi tri bit ky. Céc bo gidi ma
trrong thich v6i phién ban nay cua Pac ta nay phai b qua cac gia tri cia tht ca
cac phan tir ¢t phép slice_header_extension_data_byte[i]. Gia tri ciia n6 khong
anh hudng t6i sy tuong thich clia bg gidi ma véi cac tiéu st duge chi ra trong phién

ban nay cua dic ta.

4. Ciac vi du vé cdc vin dé ky thuit dwgc gidi quyét
Cac thiét k& hién c6 dbi vé6i cu phap PPS, PH, va SH ¢6 céc vén dé sau day:
1) Theo vin ban du thio VVC m&i nhét, dbi véi anh bétky trong CLVS, néu
c4u triic cu phap PH dugc bao gbm trong SH thay vi trong don vi NAL PH, thi

mbi anh trong CLVS chi ¢6 mét 14t va chu trac ca phap PH ddi v6i mdi anh trong'

CLVS dugc bao gém trong SH thay vi trong don vi NAL PH. Trong truong hop
ndy, su bao tin hiéu cla séu ¢ PPS rpl_info_in_ph_flag, dbf info_in_ph flag,
sao_info_in ph flag, alf info_in ph flag, wp_info_in ph flag, va
gp_delta_info in _ph_flag trong cac PPS dugc tham chiéu béi céc anh trong
CLVS la khong hiru ich.

2) Theo van ban dy théo VVC méi nhét, phan tir ci phdp
num _ref idx active override flag trong cti phap SH dugc béo tin hiéu khi diéu

kién “A & B || C” duoc dap tng, ma trong d6 “A” chi bao "rpl_info_in_ph_flag
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4 bing 1, hoic kiu don vi NAL khong phai la IDR, hodc
sps_idr_rpl present flagla bang 17, “B” chi bao “slice_type 1a bang P hoic B,
va sb luong cac muc nhip tham chiéu trong danh sach &nh tham chiéu 0 13 16n
hon 17, va “C” chi bao “slice type la béng B va sb lurong cac muc nhdp tham
chiéu trong danh sach anh tham chiéu 112 16n hon 1. Trong trudng hop nay, khi
rpl_info_in ph _flag 1a bing 0, kifu don vi NAL 1a IDR, va
sps_idr_rpl present flagla bang 0, nhung trong khi d6, slice_type 1a bing B va
s6 lugng cac muc nhap tham chiéu trong danh sach 1 12 16n hon 1, céc thong s6
vé& num ref idx active minus1[0] va num_ref idx_active minus1[1] van cb

thé dugc ghi d& va dugoe thiét 14p bing nhitng s da biét; didu nay cé thé dén dén

3) Chu tric ca phap ref pic_list struct() c6 thé dugc bao gdm trong SPS
va/hoic PH ho#ic SH. Khi ref pic_list struct() duoc bao gbm trong PH hoic SH
va long_term ref pics flag la bang 1, phan tir ct phép ltrp_in_header_flag[][]
s& duoc bdo tin hiéu trong ref pic list struct() dé chi bao viéc lidu cac gia tri
dém thfr tr 4nh d6i v6i cac muc nhap LTRP c6 duge béo tin hiéu trong
ref pic list struct() trong PH/SH, béi cac phéan tir cti phap rpls_poc_Isb_It[][1[],
hodc dugc bao tin hiéu mdt cich truc tiép trong ref pic lists() trong PH hodc
SH, béi céc phﬁn tlr cti phap poc_lIsb_It[][]. Tuy nhién, trong trudng hop nay, su
béo tin hiéu cia ltrp_in_header flag trong ref pic_list_struct() 1& vd nghia, do
di sao thi thong tin POC LTRP ciing duoc béo tin hiéu trong tiéu dé anh thay vi
SPS.

4) Chu tric ct phép ref pic_lists() s& dugc bao gbm trong hozc PH hoic SH.
Khi ref pic_lists() dugc bao gbm trong SH, thong tin &nh tham chiéu ctia ca céc
danh sach anh tham chiéu 0 13n danh sach anh tham chiéu 1 13 luén luén duge
b4o tin hiéu, ngay ci néu slice type 1a bing P. Trong trudng hop nay (khi
ref pic_lists() dugc bao gdm trong SH va slice_type = P), su bdo tin hi¢u cla
thong tin tham chidu danh séch anh tham chiéu 1 (vi dy, rpl_sps_flag[1],
rpl_idx[1], poc_Isb_It[1][j], delta poc_msb_present flag[1][j],
delta poc_msb_cycle It[1][j] ma trong do j nam trong khoang tr 0 t6i
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NumLtrpEntries[1][RplsIdx[1] - 1, bao gbm cac gid tri bién) trong
ref pic_lists() dbi véi 14t P tré nén vo ich.
S. | Cac ky thuit va cac phwong an vi du
Dé giai quyét cac vén dé néu trén va mot sb van dé khéc khong dugc nhéc
dén, cac phuong phap nhu dugc tdng két trong phan liét k& dudi diy duoc dé
xuAt. C4c muc nay cin dugc xem nhu cac vi du dé giai thich céc y twdéng chung
va khong duoc dién gidi theo cach hep. Hon nira, cdc muc nay ¢ thé dugc ap
dung mot cach riéng ré€ hodc dugc két hop theo cach bt ky.
1. P& giai quyét vAn @& thir nhét, viéc liéu béo tin hiéu su chi béo cua
thong tin da biét ¢4 cin phai hién dién trong PH hozc SH (vi dy, tic 13,
rpl_info in ph flag, dbf info in ph flag, sao_info in ph flag,
alf info_in ph flag, wp_info_in_ph flag, va qp_delta info in_ph_flag
trong cac PPS) va/hodc sy hién dién cia cAu tric cu phap tiéu dé anh trong
tiéu @& 14t (vi du, picture_header in_slice_header_flag) c6 thé phu thude vao
su chi bao vé viéc liéu mbi anh trong CLVS chi c6 mot I4t.

1) Khi ¢6 su chi bdo vé mbi anh trong CLVS ¢6 chi mét lat, thi céac
su chi bdo (vi du, mot hodc nhiéu trong s6 6 ¢ PPS) vé thong tin da biét
dang hién dién trong PH hodc SH khong can phai dugc béo tin hiéu dbi
v6i CLVS trong d6 mdi anh chi c6 mot 14t, vi trong truong hop nay PH 1a
trong SH.

a. Trong mét vi dy, su chi bdo vé viéc liéu mbi anh tham chiéu
t6i PPS chi c6 mot lat c¢6 thé duge bdo tin hiéu trong PPS.

i. Theo cach khac, su chi bao vé viéc liéu mdi anh tham
chiéu t6i PPS chi c¢6 mot lat trong c6 thé dugc bao tin hiéu
trong PPS.

ii. Theo cach khac, bd chi bao vé viéc liéu mdi anh tham
chibu t&i PPS chi c6 mot 14t ngoai c¢6 thé duge béo tin hiéu
trong PPS.

b. Trong mét vi duy, su chi bao co thé 14 co, vi du, dugc goi 1a
pps_one_slice per_picture_flag, trong PPS. Theo cach khac, hon

nita, c& ndy bing 1 chi ra ring mdi anh tham chiéu t6i PPS chi c6
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mdt 14t, va cd nay bang 0 chi ra rang mbi anh tham chiéu t6i PPS
¢6 mot hodc nhidu 14t.

i. Theo cach khac, su chi bao co thé khong dugc bao
tin hiéu nhung dugc suy ra tir théng tin phan ving lat dugc
bdo tin hiéu, nhu phin & cd phép PPS
num_slices_in_pic_minusl 1a bang 0 (hoic dugc bao tin
hiéu ho#ic duoc suy ra, trong trudng hop nay hodc trudng
hop kia gia tri cua rect slice flag s€ bang 1, do khi
rect_slice flag 1a bing 0, num_slices_in_pic_minusl
khong dugc béo tin hiéu va gid tri nay cling khong dugc suy
ra) Do d6, khi rect slice flag la bing 1

+9

pps_one _slice per_picture_flag bang 1 13 twong duong véi
num_slices_in_pic_minusl bang 0. Su thiéu sét cia cich
tiép cin ndy 12 n6 khong bao gém truomg hop khi
rect_slice_flag 1a bing 0, trong khi cach tiép can st dung
pps_one_slice per picture_flag la ap dung ca hai trudng
hop clarect_slice flag bang 0 va rect_slice flag bang 1.

ii. Trong mot vi duy, ngoai ra, gid tri cua
pps_one slice per picture_flag 1a cin phai bang 0 khi
sps_num_subpics_minusl 1a 16n hon 0.

iii.Ngoai ra, co nay co thé phai 14 gibng nhau ddi véi tét
ca cac PPS dugc tham chiéu boi cac anh trong CLVS.

iv.Ngoai ra, c& nay co thé phai 1a bang 1 khi gi4 tri ctia
one_slice per pic_constraint_flag la bang 1.

v. Ngoai ra, cac ngir nghia cla
one slice per pic_constraint flag dugc cdp nhat bang cach
bd sung rang one_slice per pic_constraint_flag bang 1 con
chi ra ring pps_one_slice per picture_flag s& bang 1.

vi.Su béo tin hidu cia cd nay trong PPS c6 thé duge bd
qua khi dugc biét tir PPS rang chi c6 mot dnh con trong mdi

anh (vi du, sps_num_subpics_minusl being 0) va mdi anh
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con chi chira mot 14t (trong trudng hop nay s€ biét ring mdi
anh chi chira mot 14t).
c¢. Khi su chi bao chi bao réng mbi anh chi chira mot 14t (vi du,
pps_one_slice_per_picture_flagla bang 1), sy béo tin hiéu cia cac
su chi bao (vi du, 6 ¢ PPS) v& thong tin da biét dang hién dién
trong hodc PH hodc SH ¢6 thé duoc bé qua.
i. Ngoai ra, khi pps_one slice_per picture_flag la

bang 1, c4c gid tri cua tht ca 6 c& duoc suy ra 1 bing 0.

céc thong sb lién quan t6i RPL nhur dnh dugc sap xép va cac
thong sb du bao c6 trong s6, vi cac sd luong clia cac muc
nhép hoat dong s& duoc biét dé bao tin hiu ching, va viéc
bidt didu nay c6 thé lam cho vide bdo tin hiéu ti wu hon.

1. Theo cach khac, ngoai ra, Kkhi
pps_one_slice per_picture flagla bang 1, cac gia tri
ciia tht ¢4 6 cor dugc suy ra 1a bang 1.

2. Theo cach khac, khi
pps_one_slice per_picture flag la bang 1, ngoai ra,
gid tri cua mdi trong sb 6 cd khong bao gbm
wp_info_in ph_flag dugcsuyrala bang hoic 1 hogic
0, khong phu thudce vao cach thire cac co khac duogc
suy ra, va d6i v6i wp_info_in_ph_flag, gi tri duge
suy ra la bang 0 khi rpl_info_in ph flag1a bing 0,
va dugc suy ra bing hoic 1 hodc 0 khi
rpl_info_in ph flagla bang 1, khong phu thudc vao
céc gia tri cua 4 co khac trong 54 6 o nay.

d. Khi su chi bdo chi bado rang moi anh chi chira mot 1at (vi du,
pps_one slice_per_picture_flag la bing 1), su bdo tin hiéu cia

picture_header_in_slice_header_flag trong cu phédp SH ¢o thé
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duoc bd qua, vi du, bé“mg céch dit diéu kién phé‘m t& cu phap la
"if( Ipps_one_slice per picture_flag)" va suy ra gid tri cia
picture_header_in _slice_header_flag khi
pps_one slice_per_picture_flag la bang 1.

e. Khi pps_one slice_per_picture_flag 1a bang 1, su bao tin
hiéu cta slice_address trong ¢ phap SH ¢ thé dugc bé qua nhu

sau (cc phan dugc thém vao dugc in nghiéng va gach dudi):
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if( (rect_slice_flag && NumSlicesInSubpic[CurrSubpicldx] > 1) ||
(‘rect_slice_flag && NumTilesInPic>1 &&
Ipps one slice per picture flag)

slice address

u(v)

Va sy suy ra sau ddy dugc thém vao: Khi rect_slice flag la

bing 0 v pps one_slice_per_picture_flag la bing 1, gid tri cla

slice address dwoc suy rala bang 0.

f. Khi pps_one slice per_picture_flag la bang 1, su bdo tin
hiéu cianum _tiles_in slice_minus] trong cu phap SH ¢6 thé dugc

bo qua nhu sau:

if( Irect slice flag && NumTilesInPic > 1 && Ipps one slice per picture flag)

num tiles in_slice_minusl ue(v)

Va sy suy ra sau ddy duge thém vao: Khi rect_slice_flag la

bdng 0 va pps one_slice_per_picture_flag la bang 1, gid tri cua

num tiles in slice minusl duorc SUuy ra la bang

NumTilesInPic — 1.

g. Thay  cho tit ca cac  cach  trén, cO
pps_one_slice per_picture_flag khong dugc thém vao, nhung céc
gia tri cla sdu c& PPS dugc yéu cdu 1a bang 0 khi 14t bét ky tham
chiéu t6i PPS c6 picture_header_in_slice_header_flag bang 1.

1. Pidu nay vé mit k¥ thuét tuong duong véi diéu kién
rang bubc sau ddy dugc thém vao cdc nglt nghia cla

picture_header in_slice_header_flag (ma la t6t hon vé mat
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bién tap): Khi c&r bt ky trong sb sau c& PPS la béng 1, gid
tri cia picture_header in_slice_header_flag phai bang 0.

h. Thay  cho tit ca cac  cach  trén, co
pps_one_slice per_picture_flag khong dugc thém vao, nhung cac
gia tri cua sau co PPS dugc yéu cdu 1a bing 0 khi
one slice per_pic constraint_flag la bing 1.

i. Khong phu thudc vao bét ky cach ndo trong sb cac cach néu
trén, diéu kién rang budc sau diy co thé dugc thém vao: Khi
one slice per pic constraint flag 1a bing 1, gid tri cla
picture_header in_slice_header flag phai bang 1. Theo cach
teong duong v& mit ky thudt, céc ngl nghia cla
one slice per pic_constraint flag dugc cdp nhat bing cach bd
sung rang one_slice per pic_constraint_flag bang 1 con chi ra
rang picture_header in_slice_header_flag phai bing 1 (d6i véi tht
c4 cac 14t trong m&i OLS ma cAu tric ¢t phap PTL chira c& nay 4p
dung téi do).

j. Khi pps_one_slice_per_picture_flag 1a bang 1, su bao tin
hiéu ctarect_slice flag trong ct phép PPS co thé dugc bo qua nhu

sau (c4c phan dugc thém vao dugc in nghiéng va gach dudi):

if{ NumTilesInPic > 1 && !pps_one_slice_per_picture_flag)

rect_slice flag u(1)
i. Va su suy ra sau ddy dugc thém vao: Khi

pps one slice per picture_flag la bing 1, gid tri cia

rect slice flag dwoc suy rala bang 1.

k. Khi pps_one_slice per picture_flag la bang 1, su bao tin
hiéu cia single slice per subpic_flag trong ct phap PPS co6 thé
dugc bo qua nhu sau (cac phan dugc thém vao dugce in nghiéng va

gach duéi):

if( rect slice flag && /pps one_slice per picture flag)

single_slice_per subpic_flag u(l)

i. VA su suy ra sau diy dugc thém vao: Khi

pps one slice per picture flag la bing 1, gid tri cia

single slice per subpic flag dwoc suy rala bane 1.
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1. Khi pps_one slice per_picture_flag 1a bang 1, su bao tin
hiéu cta loop filter across_slices enabled_flag trong ci phap
PPS ¢6 thé duoc bd qua, vi dy, béng cach d3t diu kién ph::in tr ci
phap 1 "if( 'pps_one_slice_per_picture_flag)" va suy ra gia tri cia
loop_filter_across_slices_enabled_flag khi
pps_one_slice_per_picture_flag la bing 0.

m.Trong mot vi dy, su chi bao vé viéc liéu mdi anh trong
CLVS chi c6 mét 14t co thé duoc bao tin hiéu trong SPS lién Két
véi CLVS.

n. Trong mdt vi dy, su chi bdo vé viéc licu moi &nh trong

CLVS chi cé md
véi CLVS.

o. Khi dugc chi bao ring mdi anh lién két véi PPS tht nhét chi
6 mét 14t, mot hodc nhidu phan tir ¢t phép lién quan téi phan ving
1t (nhu  rect_slice_flag, single slice_per_subpic_flag,
num_slices_in_pic_minusl, tile_idx_delta_present_flag,
slice_width_in_tiles_minusl, slice_height_in_tiles_minusl,
num_exp_slices_in_tile, exp_slice_height_in_ctus_minusl,
tile_idx_delta, v.v. trong JVET-Q2001-vC) c6 thé khong dugc
b4o tin hiéu trong PPS thit nhit.

i. Trong mdét vi duy, sy chi bio Ia
pps_one_slice per_picture_flag ma dugc bao gbm trong cti
phép PPS trude ch phap bao tin hi¢u lat, vi dy, ngay trude
rect_slice flag.

1. Trong mot vi du, ngoai ra, khi
pps_one slice_per picture_flag 13 bing 1 va
rect_slice flag khong dugc bao tin higu, gid tri cia
n6 duge suy ra 1a bang 1.

2. Trong mot vi duy, ngoai ra, Kkhi

pps_one_slice_per picture flag 1a bing 1 va
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single slice per subpic_flag khong dugc bao tin
hiéu, gia tri clia né dugce suy ra la biang 1.

3. Trong mot vi dy, ngodi ra, khi
pps_one_slice per picture_flag 1a bing 1 va
num_slices_in_pic_minusl khong dugc béo tin hi€u,
gia tri clia nd dugc suy ra la bang 0.

p. Khi dugc chi bao ring m&i anh lién két v6i PPS thir nhat chi
¢6 mot 6 anh, mot hodc nhiéu phan tir ct phép lién quan t6i phan
vung 14t (nhu num_exp_tile columns_minusl,
num_exp_tile_rows_minusl, tile_column_width_minusi,
tile_row_height_minusl, v.v. trong JVET-Q2001-vC) c6 thé
khéng dugce bao tin hiéu trong PPS thir nhét.

i. Trong mdét vi duy, su chi bio la
pps_one_tile per picture flag ma dugc bao gbm trong cit
phép PPS trude ci phép béo tin hi¢u 6 anh, vi dy, ngay trude
pps_log2 ctu size minus5 (nhung theo cung didu kién ca

phap "if( !no_pic_partition_flag)").

2.Lién quan dén sy béo tin  hidu cia phan t ci phap
rum_ref idx_active override_flag trong SH:

1) Dé giai quyét vén @8 thae hai, phin tr cd phép
num_ref_idx_éctive_override_ﬂag trong SH c6 thé duoc bao tin hiéu béi
didu kién 12 “A & (B || C)”, ma trong d6 “A” chi bao “rpl_info_in_ph_flag
= 1, hoic kiéu don vi NAL khong bang IDR, hoic
sps_idr rpl present flagla bang 17, va “B” chi bao “slice_type 1a bang
P hodc B, va s6 lugng cac muc nhép tham chiéu trong danh sach 4nh tham
chiéu 0 12 16n hon 17, va “C” chi béo “slice_type la bing B va s luong
c4c muc nhap tham chiéu trong danh séch anh tham chiéu 11a16n hon 1.

a. Trong mdt vi du, ¢ phap sau day trong PH:
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if( (rpl_info_in_ph_flag || ((nal_unit_type != IDR_W_RADL && nal unit_type
|=
IDR N LP) || sps_idr_rpl_present flag)) &&
(slice_type !'= I && num_ref entries[0][RplsIdx[0]]> 1) ||
(slice type == B && num_ref entries[1][Rplsidx[1]] > 1)) {

num ref idx active override_flag u(1)

if( num_ref idx active_override flag)

for(i=0; i < (slice type == B ?2:1); it++)

if( num_ref entries[i][RplsIdx[i]] > 1)

num ref idx active minusl[i] ue(v)

dugc thay dbi nhu sau:

if( (rpl_info_in_ph_flag || ((nal_unit_type != IDR_W_RADL
&& nal unit type !=

IDR N LP) || sps_idr_rpl present flag)) &&

((slice type != I && num_ref entries[0][RplsIdx[0]}> 1) ||

(slice type == B && num_ref entries[1][RplsIdx[1]] > 1))) {

num_ref idx_active_override_flag u(l)

if( num_ref idx active override_flag)

for(i=0; i < (slice_type == B ?2: 1); it++)

if( num_ref entries[i][Rplsldx[i]] > 1)

num_ref idx_active_minus1[i] ue(v

3. Pé giai quyét vin dé thit ba, cach tiép can sau ddy lién quan dén su
bao tin hiéu cua cac phan tir ci phap Itrp_in_header_flag[listldx][rplsIdx] va
rpls_poc Isb_It[listldx][rplsIdx][i] ~ trong cAu tric cG  phap
ref pic list struct() duoc dé xut:

1) Liéu viéc bao tin hiu cic phén tir ¢t phép lién quan t6i gia tri dém
thit tw anh déi v6i tham chiéu dai han (vi du, ltrp_in_header_flag
va/hodc rpls_poc_Isb_lIt) trong cAu trac ct phap ref pic list_struct() c6
thé phu thudc vao viéc liéu chi sb ctia cac danh sach 4nh tham chiéu (vi

du, rplsldx) 1a nhé hon sb lugng ctia cu phap ref pic list_struct(listldx,
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rplsIdx) trong SPS (vi du, num_ref pic lists_in_sps[listldx]), nhu trong
phuong én thir hai,

a. Trong mot vi duy, néu chi sd cia cic danh sach &nh tham
chiu 12 bang s6 luong ci phép ref pic_list_struct(listldx, rplsIdx)
trong SPS (tic 13, rplsldx bing num _ref pic_lists_in_sps[listIdx]),
thi c4c phan tir cti phap lién quan t6i gia tri dém thi tw 4nh dbi véi
tham chiéu dai han (vi du, ltrp_in_header_flag) co thé khéng
duoc bo tin hidu va gié tri cia ltrp_in_header_flag dugc suy ra la
bang hoic 1 hoic 0.

2) Theo cach khéc, liéu viéc bdo tin hiu cac phan tr ci phép lién

-t

pim A i v AAma +hi 2 AT e - X \: .
quan téi gia tri dém tht ty anh d6i voi tham chiéu dai han (vi du,

e

Itrp_in_header_flag va/hodc rpls_poc_lsb_lIt) trong cau triac ci phap

ref pic list struct() co thé phu thudc vao viée liéu chu tric cu phép

ref pic_list struct() c6 dugc bao gbm trong SPS hay khong, nhu trong

phuong an tht hai.

a. Trong mdt vi du, néu céu tric ct phép ref pic list_struct()

KHONG dugc bao gbm trong SPS, thi cac phan tir ¢t phép lién

quan t6i gid tri @ém thi tuy anh d&i v6i tham chiéu dai han (vi dy,

Itrp_in_header_flag) co thé khong dugce bdo tin hiéu va gia tri clia
ltrp_in_header flag duoc suy ra la bang hoic 1 hodc 0.

3) Theo cach khdc, thay vi béo tin hiéu Itrp_in_header_flag bén trong

ref pic_list struct(), né6 duoc béo tin hi¢u mot céach truc tiép trong SPS,

mot d6i véi mdi ref pic list struct() trong SPS, vi dy, nhu sau:

for(i=0;i<!rpll _same as rpl0 flag?2:1;i++) {
num ref pic lists in_sps[i] ue(v)
for(j = 0; j <num_ref pic lists in sps[i]; j++) {
Itrp in_header flag/i][j] u(l)
ref pic list_struct(i, j)
2
}

ltrp in header flag[i][i] bang 0 chi ra rang cde LSB POC ctia cdc muc

nhdp LTRP duoc chi bdo trong céu triic cii phdp ref pic list_struct(i, j) la hién

dién trong cung céu triic cil phdp. Itrp in _header flag[i][j] bang 1 chira ring

cde LSB POC cia cde muc nhdp LTRP dwoc chi bdo trong cdu tric ci phdp
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ref pic list struct(i, j) la khéng hién dién trong ciing céu triic cii phdp. Gid tri

ciua ltrp in header flag[i][num ref pic lists in_sps[i]] dwoc suy rala bang 0.

(Theo cdch khdc, oid tri cua

ltrp in header flagli][num ref pic_lists_in_sps[i]] duoc suy ra la bang 1.)

Va ca phap ref pic list struct(listIdx, rplsldx) duoc thay d6i nhu sau. Cac
doan van ban bi x6a dugc danh diu bang cac ngodc kép (vi dy, [[a]] ky hiéu x6a

k}” tl-I Cta”):

ref pic list struct(listldx, rplsldx) { Mo ta
num ref entries[listldx][rplsldx] ue(v)
[[if( long_term ref pics flag)
Itrp in header flag[listldx][rplsldx] u()]]

for(i=0,j=0;i<num_ref entries[listldx][rplsIdx]; i++) {

if( inter layer ref pics present flag)

inter layer ref pic_flag[listldx][rplsIdx][i] u(1)

if( linter layer ref pic flag[listldx][rplsIdx][i]) {

if( long term ref pics flag)

st_ref pic_flag[listldx]{rplsIdx][i] u(1)
if( st ref pic flag[listldx][rplsIdx][i]) {

abs delta poc_st[listldx][rplsIdx][i] ue(v)

if( AbsDeltaPocSt[listldx][rplsIdx][i] > 0)

strp entry sign_flag[listldx][rplsIdx][i] u(l)

) else if( !ltrp_in_header flag[listldx][rplsIdx])

rpls_poc Isb_It[listIdx][rplsIdx][j++] u(v)

} else
ilrp_idx[listldx][rplsIdx][i] ue(v)
}
}

4) Theo cach khéc, thay vi béo tin hiéu ltrp_in_header_flag bén trong
ref pic list struct(), n6 dugc bao tin hiéu mot cach truc tiép trong SPS,

mot d6i v6i mdi trong sd danh séch 0 va danh sach 1, vi du, nhu sau:

for(i=0;i<!rpll same as rpl0 flag?2:1;it++) {

num ref pic lists in_sps][i] ue(v)

ltrp_in_header flag/i] u(l)

for(j = 0; j <num_ref pic lists_in_sps[i]; j++)

ref pic list_struct(i, j)

Itrp in header flag[i] bang 0 chira rang cde LSB POC ctia cde muc nhdp

LTRP duwoc chi bdo trong mbi trong $6 cde céu tric cii phdp ref pic list struct(i,

) dBi véi j ndm trong khodng tir 0 t6i num_ref pic_lists_in_sps[i], bao gom cdc

oid tri bién, la hién dién trong cting cdu triie cii phdp. ltrp in header flag[i][j]
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bdng 1 chira rang cde LSB POC ciia cdc muc nhdp LTRP duoc chi bdo trong

méi trong s6 cdc cdu triic cii phdp ref pic_list_struct(i, j nay) la khdng hién dién

trong cung céu triic cil phdp.

Varef pic lists() sytnax dugc thay d6i nhu sau:

80/134

if( Itrp_in_header flag[i][[[RplsIdx[i]]]])
poc_Isb_It[i][j] u(v)
Va ca phap ref pic list struct(listldx, rplsIdx) dugc thay d6i nhu sau:
ref pic list struct(listldx, rplsidx) { Mo ta
num ref entries[listldx][rplsldx] ~ue(v)
[[ if( long term ref pics_flag)
Itrp in_header flag[listldx][rplsldx] u(1)]]
for(i=0,j=0;i<num ref entries[listldx][rplsIdx]; i++) {
if(inter layer ref pics present flag)
inter layer ref pic_flag[listldx][rplsIdx][i] u(1)
if( linter layer ref pic flag[listldx][rplsIdx][i]) {
if( long term ref pics flag)
st ref pic flag[listldx][rplsldx][i] u(1)
if( st ref pic flag[listldx][rplsldx][i]) {
abs delta_poc_st[listldx][rplsIdx][i] ue(v)
if( AbsDeltaPocSt[listldx][rplsIdx][i] > 0)
strp_entry_sign_flag[listldx][rplsIdx][i] u(1)
} else if( !ltrp_in_header flag[listldx][[ [rplsldx] ]])
rpls_poc_Isb_It[listldx][rplsIdx][j++] u(v)
1 else
ilrp idx[listldx][rplsIdx][i] ue(v)
}
}

5) Theo cach khéc, thay vi bao tin hiéu ltrp_in_header_{flag bén trong

ref pic_list_struct(), né duoc bao tin hiéu mot cach tryc tiép trong SPS,

chi mét, vi du, nhu sau:

lirp_in_header flag u(l)
for(i=0;i<!rpll same as rpl0 flag?2:1;i++) {
num_ref pic lists in_sps][i] ue(v)
for(j = 0;j <num_ref pic lists_in_sps[i]; j++)
ref pic list struct(i, j)
}
Itrp in header flag bing 0 chi ra rang cdc LSB POC cua cdc muc nhdp

LTRP diroc chi bdo trong méi trong sé cdc céu triic cliphdp ref pic list struct(i,

i) dbi véi i ndm trong khodng tir 0 t&i (Irpll _same_as rpl0 flag ? 2 : 1), bao

odm cde gid tri bién, va j ndm trong khodng tir 0-t&i num_ref pic lists_in_sps[i],

bao gém cde gid tri bién, la hién dién irong cung cdu tric ciu phdp.
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ltrp in header flag[i][i] bang I chira rang cde LSB POC cua cdc muc nhdp

LTRP diroc chi bdo trong mdi trong $6 cdc cdu triic cii phdp ref pic list struct(i,

i) nay la khéng hién dién trong cung céu triic cii phdp.

Va ct phép ref pic _lists() dugc thay d6i nhu sau:

if( Itrp in header flag [[ [i][RplsIdx[i]] 1D

poc Isb_It[i][j] u(v)

Va ct phép ref pic list_struct(listldx, rplsldx) dugc thay d6i nhu sau:

ref pic list struct(listldx, rplsldx) { Mo ta
num_ref entries[listldx][rplsldx] ue(v)
[[ if( long term ref pics flag)
ltrp in_header flag[listldx][rplsldx] u(D) 1]

for(i=0,j=0;i<num ref entries[listldx][rplsIdx]; i++) {

if(inter layer ref pics present flag)

inter layer ref pic_flag[listldx][rplsIdx][i] u(l)

if( linter layer ref pic_flag[listldx][rplsIdx][i]) {

if( long_term_ref pics_flag)

st ref pic_flag[listldx][rplsIdx][i] u(l)
if( st ref pic flag[listldx][rpIsIdx][i]) {

abs delta poc_st[listldx][rplsIdx][i] ue(v)

if( AbsDeltaPocSt[listIdx][rplsIdx][i] > 0)

strp_entry sign_flag[listldx][rplsIdx][i] u(1)

} else if( !trp_in_header flag [[ [listldx][rplsIdx] |])

rpls_poc lIsb_It[listldx][rplsIdx][j++] u(v)

1 else

ilrp idx[listldx][rplsIdx][i] ue(v)

6) Theo cach khac, thay vi bdo tin hiéu ltrp_in header flag va
rpls_poc_Isb_It bén trong ref pic_list_struct(), ching dugc bao tin hi¢u
mdt cach truc tiép trong SPS, mot tap d6i voi mbi ref pic_list_struct()
trong SPS, vi dy, nhu trong phuong 4n thit hai.

7) Theo cich khac, thay vi bdo tin hidu ltrp_in header_flag va
rpls_poc_lsb_It bén trong ref pic_list_struct(), ching dugc bao tin hiéu
mot cach truc tiép trong SPS, mot tap dbi v6i mdi danh sach trong sb danh
sach 0 va danh sach 1, vi du, nhu trong phuong én thir hai.

8) Theo cach khic, thay vi bdo tin hiéu ltrp_in header flag va
rpls_poc_Isb_It bén trong ref pic_list_struct(), ching dugc bao tin hi¢u
mot cach truc tiép trong SPS, chi mét tép, vi du, nhu trong phuong an thir
hai.
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4. Lién quan dén sy bao tin hiéu cla cac phén tr ¢t phép lién quan t&i
c4c anh tham chiéu trong danh sach dnh tham chiéu 1 trong cAu tric ct phap
ref pic list():

1) D& giai quyét vén @& thir tu, lidu viéc bao tin hiéu cdc phin tir ci
phap lién quan t6i thong tin tham chiéu cta danh sach anh tham chiéu 1
(vi du, rpl_sps flag[1], rpl_idx[1], poc_lsb 1t[1][j],
delta_poc_msb_present flag[1][j], delta_poc_msb_cycle It[1][j] ~ma
trong d6 j nam trong khoang tir 0 t6i NumLtrpEntries[1][RplsIdx[1] - 1,
bao gdm céc gi4 tri bién) trong cAu tric ¢t phap ref pic_list() c6 thé phu

thude vao bién s6 X (vi du, X = 1 hodc 2 hodc phu thudc vao kiéu 14t) ,

]
:
t
{
3

6. Cac phwong 4n

Duéi day I mét s6 phweong dn vi du ddi v6i mét s khia canh cia séng ché
dwrgc tong két trén day trong Phén 5, mé cé thé dwoc dp dung cho ddc ta VVC.
Cdc doan vén bén duge thay déi la diea trén van ban VVC cudi ciing trong JVET-
02001-vC. Nhitng phan thich hop nhét ma da dwoc bé sung hodc dwoc cdi bién
dieoe lam néi bdt bang cdch in nghiéng va gach dwdi, va mot s6 phan bi xéa
duoe danh dau bang cdc ngodc kép (vi du, [[a]] ky hiéuxéa ky tw “a”).

Phuong an thu nhit

D4y 1a phuong 4n cta cac muc 1, 1.1, 1.1.a, 1.1.b, 1.1.biii, 1.1.b.iv, 1.1.c,
1.1.ci, 1.1.e, 1.1.f, va 1.1.i dugc téng két trén day trong Phén 5.

7.3.2.4 Cii phap RBSP tap théng sb anh

pic_parameter_set rbsp() { M6 ta
pps_one _slice_per picture flag u(l)
iff Ipps one slice _per picture flag) {
rpl info_in ph flag u(1)
if( deblocking filter override enabled flag)
dbf info_in_ph flag u(1)
sao_info in_ph flag u(l)
alf info in_ph flag u(l)
if( (pps_weighted pred_flag || pps_weighted bipred flag) &&
rpl_info in ph flag) .
wp _info_in_ph_flag u(1)
gp_delta _info_in_ph flag u(l)
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7.4.3.4 Céc ngir nghia RBSP tap thong s6 4nh

pps one slice per picture flag bang I chira rdng méi dnh tham chiéu t6i

PPS chi cé mét ldt. pps one slice per picture flag bang 0 chira rdng moi dnh

tham chidu t6i PPS cé mot hodc nhiéu ldt.

Gid tri ctia pps one slice per picture flag phdi oidng nhau trong 14t cé

cée PPS ma dwoc tham chiéu t&i béi cde dnh dwoc tao md trong CLVS.

Khi one slice per pic constraint flag la bing 1, gid tri  cua

pps one slice per picture flag phdi bang 1.

rpl_info_in_ph_flag bing 1 chi ra ring thong tin danh sach anh tham chiéu
12 hién dién trong cAu trac ch phép PH va khong hién dién trong céc ti€u dé lat
tham chiéu t6i PPS ma khong chtra cdu triic ¢t phap PH. rpl_info_in_ph_flag
bing 0 chi ra ring thong tin danh sach anh tham chiéu khong hién dién trong cdu
trtic ¢t phap PH va c6 thé hién dién trong cac tiéu dé 1at tham chiéu t6i PPS ma

khong chira cdu trc cu phdp PH. Khi khéng hién dién, gid tri cua

rpl info in ph flag dwoc suy rala bang 0.

dbf _info_in_ph_flag bing 1 chi ra rang thong tin loc giai khéi 12 hién dién
trong cu triic ci phap PH va khong hién dién trong céc ti€u d& 14t tham chiéu
t6i PPS ma khong chira ciu tric ct phép PH. dbf info in ph flag bang 0 chi ra
rang thong tin loc giai khéi khong hién dién trong cAu triic ¢t phap PH va c6 thé
hién dién trong cac tiéu dé 1at tham chiéu t6i PPS ma khong chira cdu tric ct
phap PH. Khi khong hién dién, gié tri ctia dbf info_in_ph_flag dugc suy ra 1a
bang 0.

sao_info_in_ph_{flag bang 1 chi ra rang thong tin loc SAO 1a hién dién trong
cAu triic cti phap PH va khong hién dién trong cic tiéu d& 14t tham chiéu t6i PPS
ma khong chira cdu tric ¢t phap PH. sao_info_in_ph flag bing 0 chi ra ring

théng tin loc SAO khong hién dién trong cAu tric ci phap PH va ¢4 thé hién dién
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trong céc tiéu 8 14t tham chiéu t6i PPS ma khéng chira cdu tric ci phap PH. Khi

- khéng hién dién, gid tri cua sao_info_in_ph_flag dwoc suy ra la bang 0.

alf info_in_ph_flag bang 1 chi ra ring théng tin ALF 1 hién dién trong ciu
triic ¢t phap PH va khong hién dién trong céc ti€u d& 14t tham chiéu t6i PPS ma
khong chira ciu tric ct phap PH. alf info_in_ph_flag béng 0 chi ra ring thong
tin ALF khong hién dién trong cAu trc ca phap PH va c6 thé hién dién trong céc
tiéu d& 14t tham chiéu t6i PPS ma khong chira cau tric ct phap PH. Khi khong.

hién dién, gid tri cua alf info in_ph_flag dwoc suy ra la bang 0.

wp_info_in_ph_flag bing 1 chi ra ring thong tin du béo ¢6 trong sb c6 thé

tham

o

hién dién trong céu triic ct phap PH va khong hién dién trong cac tiéu déla

r
A 4
o

Bihi 22 DDQ md bhAano ohira cA1 feie of 5 ; : 3
chiéu t6i PPS ma khong chira cau tric ct phdp PH. wp_info_in_ph flag bang 0

o
chi ra ring thong tin du béo c6 trong s6 khéng hién dién trong cAu tric ca phap
PH va c6 thé hién dién trong cac tiéu dé 1at tham chiéu t6i PPS ma khong chira
chu tric ¢ phap PH. Khi khong hién dién, gié tri cia wp_info_in_ph_flag dugc
suy ra 13 bang 0.

qp_delta_info_in_ph_flag bang 1 chi ra rang thong tin denta QP 1a hién
dién trong céu triic ci phap PH va khong hién dién trong céc tiéu dé 14t tham
chiéu t6i PPS ma khong chira cdu tric ca phap PH. qp_delta_info_in_ph_flag
bing 0 chi ra ring thong tin denta QP khong hién dién trong cAu tric ct phap PH
va ¢6 thé hién dién trong céc tiéu d 14t tham chiéu t6i PPS ma khong chira cau

trac ct phap PH. Khi khéng hién dién, gid tri ciia gp_delta_info_in_ph_flag duoc

suy ra la bang 0.

7.3.7.1 Cii phép tiéu dé lat chung

slice_header() { Mo ta

picture_header_in_slice_header_flag u(1)

if( picture_header in_slice header flag)

picture header_structure()

if( subpic_info present flag)

slice_subpic_id u(v)

if( (rect_slice_flag && NumSlicesInSubpic[CurrSubpicldx] > 1) ||
(‘rect_slice_flag && NumTilesInPic > 1
&& !pps one slice per picture flag))

slice_address u(v)
for(i = 0; i < NumExtraShC4c bit; i++)
sh extra bit[i] u(l)
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if( Irect slice flag && NumTilesInPic>1 && /pps one slice per picture flag)

num tiles in slice minusl ue(v)

7.4.8.1 Céc ngit nghia tiéu dé 14t chung

piéture_header_in_slice_header_ﬂag bing 1 chira rang cAu tric ct phép
PH hién dién trong tiéu d& l4t. picture_header_in_slice header_flag bang 0 chi
ra rang cAu triic ca phap PH khéng hién dién trong tiéu dé 1at.

Su twong thich dong bit yéu cAu ring gid tri cla
picture_header_in_slice_header_flag phai gidng nhau trong tht ca cac lat dugc
tao mi trong CLVS.

Khi picture_header_in_slice_header_flag la bing 1 d6i véi 14t duge tao ma,
su twong thich dong bit yéu cdu ring khéng c6 don vi NAL VCL véi
nal unit_type bing PH_NUT s& hién dién trong CLVS.

Khi picture_header_in_slice_header_flag la béng 0, tat ca cac 14t dugc tao
ma trong anh hién tai phai ¢ picture_header_in_slice_header_flag bang 0, va
PU hién tai phai c¢6 don vi NAL PH.

Khi one slice per pic constraint flag la bing 1, gid tri cua

picture header in_slice_header_flag phdi bang 1.

slice_subpic_id chi ra ID 4nh con cta &nh con ma chira 1at. Néu
slice_subpic_id hién dién, gia tri cia bién s6 CurrSubpicldx dugc rit ra sao cho
SubpicldVal[CurrSubpicldx] 12 bang slice subpic_id. Ngugc lai
(slice_subpic_id khong hién dién), CurrSubpicldx dugc rit ra 1a bing 0. Chiéu
dai cia slice subpic_id bing sps_subpic id len minusl + 1 bit.

slice_address chi ra dia chi lat cua lat. Khi khong hién dién, gid tri cua
slice_address dugc suy ra la bang 0. [[ Khi rect slice flag la bang 1 va
NumSlicesInSubpic[CurrSubpicldx] 1a bang 1, gid tri cua slice_address dugc suy
ra 12 bang 0.]]

Néu rect_slice_flag 1a bing 0, diéu sau day duge ap dung:

— PDia chi 14t 14 chi s0 6 anh quét manh.
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— Chiéu dai cta slice_address bang Ceil(Log2 (NumTilesInPic)) bit.

— Gia tri chia slice address phai ndm trong khoang tr 0 t&i
NumTilesInPic — 1, bao gdm céc gié tri bién.

Ngugc lai (rect_slice flag la bing 1), didu sau day dugc ap dung:

— Diachi lat 14 chi sb 14t bac anh con cua l4t.

— Chiéu dai cua slice_address bang
Ceil(Log2(NumSlicesInSubpic[CurrSubpicldx])) bit.

— Gia tri cia slice address phai ndm trong khoang tir 0 téi
NumSlicesInSubpic[CurrSubpicldx] — 1, bao gdm céc gié tri bién.

Su trong thich dong bit yéu cAu rang cac diéu kién rang budc sau ddy dugc
ap dung:

— Néurect_slice flagla bang 0 hoic subpic_info_present_flagla bing
0, gi4 tri cua slice_address phai khong bing gi4 tri cta slice_address cia don
vi NAL lat dugce tao ma bét ky khéc cta cung anh dugc tao ma.

— Nguoc lai, cip gia tri slice_subpic_id va slice_address phai khéng
bing cap gia tri slice_subpic_id va slice_address ctia don vi NAL lat duogc
tao ma bét ky khéc cta cing 4nh dugc tao ma.

— Céc hinh dang cua céc 1at cta dnh phai sao cho mdi CTU, khi dugc
giai m, phai c6 toan bd dudng bién trdi va toan bd duong bién dinh cua no
chira dudng bién anh hogc chira cdc bién cua (cac) CTU duge giai mi trudc
do.

sh_extra_bit[i] co thé bang 1 hodc 0. Cac b giai ma twong thich v&i phién
ban nay ciia Pic ta nay phdi bo qua gia tri cla sh_extra_bit[i]. Gia tri cia no
khong anh huéng t6i sy twong thich clia by gidi ma vdi cac tiéu st duoc chi ra
trong phién ban nay cua dac ta.

num_tiles_in_slice_minus1 plus 1[[, khi hién dién,]] chi ra ) luong cua

cac O anh trong lat khi rect slice flag la bang 0. Gia tri cula

num_tiles in slice_minusl phai nim trong khoang tir 0 t&i NumTilesInPic — 1,

bao gdm cac gia tri bién. Khi rect slice flag la bang 0 va
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num tiles in slice minusl khong hién dién, oid i cua

num tiles in slice minusl dwoc suy rala bang NumTilesInPic — 1.

6.1. Phwong an thir hai
P4y 1a phuong 4n cia cac muc 3.1, 3.1a, 3.2, 3.2a, 3.6, 3.7, va 3.8 dugc
tbng két trén day trong Phén 5.
6.1.1. Phwong 4n ciia cac muc 3.1 va 3.1a

Trong mot vi du, ref pic_list_struct(listldx, rplsldx) dugc thay d6i nhu sau:

ref pic list struct(listldx, rplsldx) { ' Mo ta
num_ref entries[listldx][rplsldx] ue(v)
if( long term ref pics flag && rplsldx <num_ref pic_lists_in sps/listldx])
ltrp in header flag[listldx][rplsldx] u(1)

for(i=0,j=0;i<num ref entries[listldx][rplsIdx]; i++) {

if(inter layer ref pics_present flag)

inter layer ref pic_flag[listldx][rplsIdx][i] u(1)

if( linter layer ref pic flag[listIdx][rpisIdx][i]) {

if( long term ref pics flag)

st ref pic_flag[listldx][rplsIdx][i] u(1l)
if( st ref pic flag[listldx][rplsldx]li]) {
abs delta poc_st[listldx][rplsldx][i] ue(v)
if( AbsDeltaPocSt[listldx]{rplsIdx][i] > 0)
strp _entry sign_flag[listldx][rplsldx][i] u(l)
) else if( !ltrp_in_header_flag[listldx][rplsIdx])
rpls_poc Isb_lt[listldx][rplsIdx][j++] u(v)
1 else
ilrp_idx[listldx][rplsIdx][i] ue(v)
}
}
6.1.2. Phwong 4n cia cac muc 3.2 va 3.2a
Theo cach khac, ref pic_list_struct(listldx, rplsIdx) dugc thay d6i nhur sau:
ref pic list_struct(listldx, rplsldx) { Mo ta
num ref entries[listldx][rplsldx] ue(v)
if( long term ref pics flag && nal unit type == SPS NUT)
Itrp in_header flag[listldx][rplsldx] u(1)

for(i=0,j=0;i<num ref entries[listidx][rplsldx]; i++) {

if(inter layer ref pics_present flag)
inter layer ref pic_flag[listidx][rplsIdx][i] u(1)

if( linter layer ref pic_flag[listldx][rplsIdx][i]) {
if( long term_ref pics flag)

st ref pic_flag[listldx][rplsIdx][i] u(1)
if( st ref pic_flag[listldx][rplsIdx][i]) {
abs delta poc_st[listldx][rplsIdx][i] ue(v)
if( AbsDeltaPocSt[listldx][rplsIdx][i] > 0)
strp_entry sign_flag[listIdx][rplsIdx][i] u(1)
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} else if( !ltrp_in_header_flagf[listldx][rplsldx])

rpls_poc Isb_It[listldx][rplsIdx][j++] w(v)
1 else
ilrp_idx[listldx][rplsIdx][i] ue(v)

Itrp_in_header_flag[listldx][rplsIdx] bang 0 chi ra rang cac LSB POC ciia
cac muc nhdp LTRP trong cAu tric ch phap ref pic list_struct(listIdx, rplsIdx)
12 hién dién trong ciu tric c phap ref pic_list struct(listldx, rplsldx).
ltrp_in_header flag[listIdx][rplsIdx] bang 1 chira rang cac LSB POC ctia cac
muc nhép LTRP trong cAu tric cu phap ref pic_list struct(listldx, rplsldx) la
khong hién dién trong cAu tric cu phép ref pic list_struct(listldx, rplsldx). Khi

khéng hién dién va long term ref pics flag la bing 1. gid tri cia

lirp in header flag[listldx][rplsldx] duwoc suy ra la bine 0. (Theo cdch khdc,

khi khéne hién dién va long term_ref pics flag la bing 1, gid tri cla

ltrp in header flag([listldx][rplsldx] dwoc suy ra la bang 1.)

6.1.3. Phwong an cia muc 3.6
Theo cach khic, seq parameter_set rbsp() varef pic_list_struct() dugc thay

do6i nhu sau:

seq parameter set rbsp() { Mb ta

for(i=0;i<!rpll same as rpl0 flag?2:1;i++) {

num _ref pic lists in_sps[i] ue(v)
for(j = 0; j <num ref pic lists_in_sps[i]; j++) {
ltrp_in_header flag[i][i] u(l)

ref pic list struct(i, j)

for(k = 0; k < NumLtrpEntries[i][i]; k++) {

if{ lltrp in header flagli]li])

rpls_poc Isb lt[i][j][k] u)

!

2

}

ltrp in header flag/[i][j] bang 0 chi ra ring cde LSB POC ciia cdc muc

nhdp LTRP trong danh sdch danh tham chiéu thir j trong danh sdch danh tham

chidu il hién dién trong céu triic cii phdp SPS. Itrp_in_header_flag[i][j] bane 1

chi ra rang cdc LSB POC ctia cdc muc nhdp LTRP trong danh sdch dnh tham
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chiéy thir j trong danh sdch dnh tham chiéu i 1a hién dién trong PH hodc SH.

Gid tri cua ltrp in header flagli][num ref pic lists in sps[i]] dwoc suy ra la

bc?ng 0. (Theo cdch khdc, o1d i cua

ltrp in header flag[i]/num ref pic lists in sps[i]] dwoc suy ra la bang 1.)

rols poc Isb ltfi][i][k] chi ra gid tri cua mébdun dém thir tw dnh

MaxPicOrderCntLsb ciia muc nhép LTRP thit k trong danh sdch dnh tham chiéu

thit j trong danh sdch dnh tham chiéu i. Chiéu ddi cta phdn tir ci phdp

rpls poc Ish It[i][il[k] bang log2 max pic order cnt lsb minus4 + 4 bit.

Va ct phép ref " pic_list_struct(listldx, rplsIdx) dugc thay dbi nhu sau:

ref pic list struct(listldx, rplsldx) { Mé ta
num_ref entries[listldx][rplsIdx] ue(v)
[Tif( long term ref pics flag) ,
Itrp _in_header flag[listldx][rplsldx] u(1)]]

for(i=0,j=0; i <num ref entries[listldx][rplsldx]; i++) {

if(inter layer ref pics present flag)

inter layer ref pic flag[listldx][rplsIdx][i] u(l)

if( linter layer ref pic flag[listldx][rplsIdx][i]) {

if( long term ref pics flag)

st ref pic flag[listldx][rplsIdx][i] u(l)
if( st ref pic flag[listldx][rplsIdx][i]) {

abs delta_poc_st[listldx][rplsIdx][i] ue(v)

if( AbsDeltaPocSt[listldx][rplsIdx][i] > 0)

strp_entry_sign_flag[listldx][rplsIdx][i] u(1)

Helse if( !ltrp in header flag[listldx][rplsldx])

rpls_poc Isb It[listldx][rplsldx][j++] u(v)1]

} else

ilrp_idx[listldx][rplsIdx][i] ue(v)

[[itrp_in_header flag[listIdx][rplsIdx] bang O chi ra ring cac LSB POC cta
cdc muc nhap LTRP trong céu triic ¢t phap ref pic_list_struct(listIdx, rplsIdx)
1a hién dién trong chu tric cG phap ref pic list struct(listldx, rplsIdx).
ltrp_in_header flag[listIdx][rplsIdx] bang 1 chi ra ring cac LSB POC cua cic
muc nhap LTRP trong ciu triic cu phép ref pic list struct(listldx, rplsIdx) la
khéng hién dién trong ciu triic ca phéap ref pic list struct(listldx, rplsIdx).

rpls_poc_lsb_It[listIdx][rplsIdx][i] chi ra gi tri ciia médun dém thir ty anh
MaxPicOrderCntLsb ctia 4nh dugc tham chiéu t6i béi muc nhép thit i trong cdu

tric ¢t phéap ref pic list_struct(listldx, rplsIdx). Chiéu dai ciia phan tir ¢t phép
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pls_poc_Isb_It[listIdx][rplsIdx][i]
log2 max_pic_order cnt Isb_minus4 + 4 bit.]]

6.1.4. Phwong 4n cia muc 3.7

bing

Theo cach khéac, seq_parameter_set rbsp() varef pic_list_struct() dugc thay

d6i nhu sau:

90/134

seq_parameter_set_rbsp() {

for(i=0;i<!rpll same as rpl0 flag?2:1;i++) {

num_ref pic lists_in_sps[i]

ue(v)

ltrp_in_header flag[i]

u(l)

for(j = 0; j <num_ref pic lists_in_sps[i]; j++) £

ref pic list struct(i, j)

fortk = 0: k < NumLtrpEntries[i][j]. k++) {

ift lltrp in header flagli])

rpls poc Isb lt[i][j][k]

ulv)

2

!

}

Itrp_in_header flag[i] bang 0 chira rang cde LSB POC cua cde muc nhdp

LTRP trong danh sdch anh tham chiéu i 1a hién dién trong céu triic cii phdp SPS.

Itrp in header flag[i] bang 1 chi ra ring cde LSB POC cua cdc_muc nhdp

LTRP trong danh sdch anh tham chiéu i 10 hién dién trong PH hodc SH.

rpls poc Isb ltfi][j][k] chi ra gid tri cua mdédun dém thir tw dnh

MaxPicOrderCntLsb ciia muc nhdp LTRP thir k trong danh sdch anh tham chiéu

thir j trong danh sdch dnh tham chibu i. Chidu ddi ciia phdn tir cii phdp

rpls poc Isb lt[i][i][k] bang log2 max pic order cnt Isb_minus4 + 4 bit.

Varef pic lists() sytnax dugc thay d6i nhu sau:

if(ltrp_in_header flag[i][[ [Rplsldx[i]] 1D
poc_Isb_It[i][j] u(v)
Va cu phép ref pic list_struct(listldx, rplsIdx) dugc thay ddi nhu sau:
ref pic list struct(listldx, rplsldx) { Mo ta
num ref entries[listldx][rplsldx] ue(v)
[[ if( long term ref pics flag)
Itrp in_header flag[listldx][rplsIdx] u(D1]
for(i=0,j=0;i<num ref entries[listldx][rplsIdx]; i++) {
if(inter layer ref pics present flag)
inter layer ref pic_flag[listldx][rplsIdx][i] u(1)
if( linter layer ref pic_flag[listldx][rplsIdx][i]) {
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if( long term ref pics flag)

st ref pic flag[listldx][rplsIdx][i] u(1)
if( st ref pic flag[listldx][rplsIdx][i]) {

abs delta poc_st[listldx][rplsldx][i] ue(v)

if( AbsDeltaPocSt[listldx][rplsldx][i] > 0)

strp_entry_sign_flag[listldx][rplsIdx][i] u(l)

} [[else if( !trp in header flag[listldx][rplsidx])

rpls poc Isb It[listldx][rplsldx][j++] u(v)]]

} else
ilrp_idx[listldx][rplsldx][i] ue(v)
}
}

[[ltrp_in_header flag[listIldx][rplsIdx] bing 0 chira rang cac LSB POC ciia
c4c muyc nhdp LTRP trong céu triic ¢t phép ref _pic;list_struct(lisﬂdx, rplsldx)
13 hién dién trong clu tric ca phap ref pic list struct(listldx, rplsIdx).
ltrp_in_header flag[listidx][rplsIdx] bing 1 chi ra ring cic LSB POC ciia céc
muc nhip LTRP trong cdu tric ¢ phap ref pic list struct(listldx, rplsIdx) 1a
khong hién dién trong céu tric cti phap ref pic_list_struct(listIdx, rplsIdx).

rpls_poc_Isb_It[listldx][rplsIdx][i] chi ra gi4 tri ciia modun dém thi tu anh
MaxPicOrderCntLsb ctia 4nh dirgc tham chiéu téi bdi muc nhép tht i trong cdu
tric cu phép ref pic list_struct(listldx, rplsidx). Chiéu dai ctia phan tir cti phap
rpls_poc_lIsb_lt[listIdx][rplsIdx][i] bing
log2 max pic order cnt Isb minus4 + 4 bit.]]

6.1.5. Phwong an ciia muc 3.8
Theo cach khéc, seq parameter_set rbsp() varef pic_list struct() dugc thay

doi nhu sau:

seq parameter set rbsp() { M6 ta

ltrp_in_header flag u(l)

for(i=0;i<!rpll same as rpl0 flag?2:1;i++) {

num_ref pic lists in_sps[i] ue(v)

for( =0; j <num_ref pic lists_in_sps[i]; j++) {

ref pic list struct(i, j)

for(k = 0; k < NumLtrpEntries[i][j]; k++) {

ift lltrp in header flagfi])

rpls poc Isb Itfi][j][k] uw)

2

/

!

91



53272 92/134

Itrp in header flag bing 0 chi ra rang cde LSB POC cua cde muc nhdp

LTRP duoc chi bdo trong mdi trong $6 cée cdu triic cii phdp ref pic list_struct(i,

| i) déi vé&i i ndm trong khodng tir 0 t6i (Irpll_same_as_rpl0 flag ? 2 . 1 ), bao

obm cde gid tri bién, va j nam trong khodng tir 0 t6i num_ref pic_lists_in_sps[i],

bao g6m cdc gid tri bién, la hién dién trong céu tric ci phdp SPS.

Itrp in header flag[i][i] bang I chira ring cde LSB POC cua cde muc nhdp

LTRP diroc chi bdo trong méi trong $6 cée cdu tric ciiphdp ref pic list_struct(i,

i) nay la khéng hién dién trong PH hodc SH.

rpls poc Isb l[i][j][k] chi ra gid tri ciia_mdédun dém thir tw dnh

MaxPicOrderCntLsh ctia muc nhdp LTRP thit k trong danh sdch dnh tham chiéu

e e L P L tn L. .2 \- h . ,
thir i trong danh sdch dnh tham chiéu i. Chiéu dai cua phan tr cu phdp

rpls poc Isb lt[i][i][k] bing log2 max pic_order cnt_Isb_minus4 + 4 bit.

Va ct phap ref pic_lists() duoc thay d6i nhu sau:

if( Itrp in_header flag [[ [i][RplsIdx{i]] ]])

poc_lIsb It[i][j] u(v)

Va ct phép ref pic_list_struct(listldx, rplsldx) dugc thay d6i nhu sau:

ref pic list struct(listldx, rplsldx) { Mo ta
num ref entries[listldx][rplsldx] ' ue(v)
[ if(long term ref pics flag)
Itrp in_header_flag[listIdx][rplsldx] u(1)]]

for(i=0,j=0; i <num_ref entries[listldx][rplsldx]; i++) {

if( inter layer ref pics present_ flag)

inter layer ref pic_flag[listldx][rplsIdx][i] u(1)

if( linter layer ref pic_flag[listldx][rplsIdx][i]) {

if( long_term ref pics_{flag)

st ref pic_flag[listldx][rplsIdx][i] u(1)
if( st ref pic flag[listldx][rplsIdx][i]) {

abs delta poc_st[listldx][rplsldx][i] ue(v)

if( AbsDeltaPocSt[listldx][rplsldx][i] > 0)

strp_entry sign_flag[listIdx][rplsIdx][i] u(l)

} [[else if( !ltrp_in_header flag[listldx][rplsldx])

rpls_poc_Isb_lt[listIdx][rplsIdx][j++] u(v)]]

} else
ilrp_idx[listldx][rplsIdx][i] ue(v)
}
}

[[itrp_in_header_flag[listldx][rplsIdx] bang 0 chira rang cac LSB POC cua
cac muc nhdp LTRP trong cAu tric ¢t phap ref pic list_struct(listldx, rplsldx)
12 hién dién trong ciu trac ca phép ref pic list struct(listldx, rplsldx).
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ltrp_in_header flagflistldx][rplsIdx] bang 1 chi ra rang cac LSB POC cia céc
muc nhép LTRP trong cAu tric ct phap ref pic list_struct(listldx, rplsldx) la
khong hién dién trong cAu triic cu phép ref pic_list_struct(listldx, rplsdx).

rpls_poc_lsb_It[listIdx][rplsIdx][i] chi ra gi4 tri cia m6dun dém tht tr anh
MaxPicOrderCntLsb cta anh duge tham chiéu t6i boi muc nhép thit i trong chu
triic ca phéap ref pic list_struct(listldx, rplsIdx). Chidu dai ctia phan tir cti phap
rpls_poc lIsb_It[listldx][rplsIdx][i] bang
log2 max_pic_order_cnt Isb_minus4 + 4 bit.[]

6.2. Phwong an thir ba
D4y la phuong an cta muc 4.1 dugc téng két trén day trong Phén 5.

A

"Meanen At i An ~car f‘AI FSails
iTO lg LU.QL V1 uu, vav (¥ uuv

O

G phdp picture header_structure(),

C

slice_header() va ref_pic_lists () dugc thay do d6i nhu sau:

picture header_structure() { Mo ta

gdr or _irap pic_flag u(1)

if( rpl_info in ph_flag)

ref pic lists(2)

slice_header() { v Mo ta

picture header_in_slice_header_ flag u(l)

if( lintra_only constraint_flag && !rpl_info_in_ph_flag && ((nal_unit_type !=
IDR._ W _RADL && nal _unit_type !=

IDR N LP) || sps_idr rpl present flag))

ref pic lists(slice type == B? 2: 1)

ref pic lists(maxRefList) { Mo ta

for(i = 0; i < maxRefList; i++) {

if( num_ref pic lists_in_sps[i] > 0 &&
i==0]]G==1 && rpll idx present flag)))

rpl_sps_flag[i] u(1)

if(rpl_sps_flag[i]) {

if( num_ref pic_lists_in_sps[i] > 1 &&
(i==0]] (@G ==1 && rpll idx present {lag)))

rpl_idx[i] u(v)

} else

ref pic list struct(i, num_ref pic lists in sps[i])

for(j = 0; j < NumLtrpEntries[i][RplsIdx[i]]; j++) {

if( Itrp_in_header flag[i][Rplsidx[i]])

poc_lIsb_It[i][j] u(v)

delta poc_msb_present_flag[i][j] u(1)
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if( delta poc msb present flagli][j])

delta poc msb cycle It[i][j] ue(v)

FIG. 1 12 so dd khéi thé hién hé théng xtt Iy video vi du 1900 ma trong d6
cac k¥ thuat khac nhau dugec mo ta & diy cod thé duge thuc hién. Cac phuong 4n
thue hién khac nhau c6 thé bao gdbm mét sb hoic tht ca cac thanh phén cta hé
théng 1900. H& théng 1900 c¢6 thé bao gdm diu vio 1902 dé nhan ndi dung video.
Nbi dung video c6 thé dugc nhéan trong dinh dang thd hodc khong nén, vi du, cac
gié tri diém anh da thanh phin 8 hodc 10 bit, hoic c6 thé trong dinh dang duge

nén hoic duge mi hoéa. Dau vao 1902 c6 the biéu dién giao di

én mang, giao dién
buyt ngoai vi, hodc giao dién bd luu trit. Céc vi du vé giao dién mang bao gém
cac giao dién ddy din nhu Ethernet, mang quang hoc thu dong (PON — passive
optical network), v.v. va céc giao dién khong day nhu Wi-Fi hodc cac giao dién
dang 0.

Heé théng 1900 c6 thé bao gdm thanh phin tao ma 1904 ma c6 thé thyuc hién
cac phuong phéap tao ma hodc ma héa khac nhau ma duge mo ta trong ban mo6 ta
nay. Thanh phin tao ma 1904 c6 thé giam tdc db bit trung binh clia video tir dau
vao 1902 t&i du ra cua thanh phé”m tao ma 1904 dé tao ra su biéu dién duge tao
ma cua video. Do d6, cac k¥ thuit tao ma nay d6i khi dugc goi 1a nén video hodc
céc k¥ thuét chuyén ma video. Pau ra cia thanh phan tao ma 1904 co thé hoac
dugc luu, hodc duge truyén qua dudng truyén thong duge két ndi, nhu duge bidu
di&n boi thanh phin 1906. Su biéu dién dong bit duge Iru hodc duge truyén
thdng (hodc dugce tao ma) cta video dugce nhan & d4u vao 1902 c6 thé duge st
dung béi thanh phén 1908 dé tao ra céc gié tri diém anh hodc video c6 thé hién
thi ma duoc g t6i giao dién hién thi 1910. Qua trinh tao ra video ngudi ding
xem duogc tir sy biéu dién dong bit d6i khi duge goi 12 gidi nén video. Hon nita,
trong khi nhitng hoat dong xtr ly video da biét duogc goi 1a céc hoat dong hodc
cac cong cu “tao m3a”, thi can hiéu réng cac cong cu hodc céc hoat dong tao ma
duoc str dung 6 b6 ma hoéa va céc cong cu hodc cac hoat dgng gidi mi tuong Ung

ma dao ngugc cac két qua cia viée tao mé s& dugce thuc hién béi bd gidi ma.
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Céc vi du vé giao dién buyt ngoai vi hodc giac dién hién thi ¢6 thé bao gdm
buyt nbi tiép van ning (USB - universal serial bus) hodc giao dién da phuong
tién d6 phén gidi cao (HDMI - high definition multimedia interface) hdajc
Displayport, va v.v. Cac vi du vé cac giao dién bd luu trk bao gém giao dién
SATA (serial advanced technology attachment), PCI, IDE, va tuong tu. Cac ky
thuat duoc md ta trong ban mo ta ¢ thé dugc thuc hién trong céc thiét bi dién ttr
khac nhau nhu cé4c dién thoai di ddng, cAc may tinh x4ch tay, cac dién thoai thong
minh hodc céc thiét bi khac ma c6 kha ning thuc hién xi ly dit liéu k¥ thuét sd
va/hogc hién thi video.

FIG. 2 12 so d khéi ctia thiét bi xit I video 3600. Thiét bi 3600 c6 thé dugce
st dung dé thure hién mot hodc nhidu trong s céc phuong phép dugc md ta &
day. Thiét bi 3600 c6 thé dugc thyc hién trong dién thoai théng minh, mdy tinh
_bang, mdy tinh, bd thu internet van vat (IoT - Internet of Things), va v.v.. Thiét
bi 3600 c6 thé bao gdm mot hodc nhidu bd xir ly 3602, mdt hoc nhidu bd nhé
3604 va phin cimg xir Iy video 3606. (Céc) bd xir Iy 3602 c6 thé duge tao cau
hinh d thuc hién mot hodc nhidu phuong php duge md ta trong ban mo ta. BO
nh& (cac bd nhg) 3604 cod thé duge st dung dé luu trir dir liéu va ma duge st
dung dé thuc hién céc phrong phap va cac k¥ thuat duge mod ta4 & ddy. Phan cting
xtr ly video 3606 co thé duoc sir dung dé thuc hién, trong hé mach phén cung,
mot sb k¥ thuat dugc mo ta trong ban md ta. Theo mot sd phuong 4n, phe“m cung
3606 ¢6 thé mot phin hoic toan b trong bd xit Iy 3602, vi dy, bd xir 1y d6 hoa.

FIG. 4 13 so dd khéi ma minh hoa hé théng tao ma video 100 vi du ma ¢
thé sir dung céc k¥ thuét theo sang ché.

Nhu duoc thé hién trén FIG. 4, hé théng tao ma video 100 c6 thé bao gC’)m
thiét bi ngudn 110 va thiét bi dich 120. Thiét bi ngudn 110 tao ra dit liéu video
duoc ma hdéa ma co thé duoc goi 1a thiét bi m4 hoa video. Thiét bi dich 120 ¢6
thé giai ma dir liéu video dugc md hoa dugce tao ra boi thiét bi nguén 110 ma co
thé dugc goi 1a thiét bi giai ma video.

Thiét bi ngudn 110 ¢ thé bao gdm ngudn video 112, bd mé hoa video 114,

va giao dién dAu vao/dau ra (/O) 116.
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Ngudn video 112 ¢6 thé bao gdm ngudn nhu thiét bi quay video, giao dién
dé nhan dir lidu video tir nha cung cip ndi dung video, va/hodc hé théng d6 hoa
méy tinh dé tao ra dit liéu video, hodc su két hop ctia cac ngudn ndy. Dit ligu
video ¢6 thé bao gdm mot hoac nhidu anh. B ma hoa video 114 ma héa dit liéu
video tir ngudn video 112 dé tao ra dong bit. Dong bit c6 thé bao gdm diy cia
cac bit ma tao thanh su biéu dién dugc tao ma cia dit liéu video. Dong bit c6 thé
bao gbm céc dnh dugc tao ma va dit liéu lién két. Anh dugc tao ma 12 su biéu
dién duoc tao ma cta anh. Dit liéu lién két c6 thé bao gdm cac tip thong s day,
cac tip thong sb anh, va cac cu tric ¢t phap khac. Giao dién I/O 116 ¢6 thé bao
odm bo didu bién/giai didu bién (mddem) va/hodc bd truyén. Di lidu video duge
mi héa c6 thé duge truyén truc tiép t6i t iét bi dich 120 qua giao dién I/O 116
théng qua mang 130a. Dit liéu video dugc ma hoa ciing ¢6 thé duoc luu trong
vat luu trit/may chi 130b @& truy nhap béi thiét bi dich 120.

Thiét bj dich 120 c6 thé bao gdm giao dién [/O 126, b giai ma video 124,
v thiét bi hién thi 122.

Giao dién I/0 126 co thé bao gém b6 thu va/hodc médem. Giao dién I/O
126 c6 thé thu thap dit lidu video dugc ma hoa tir thiét bi ngudn 110 hogc vét luu
trit/may chu 130b. B§ gidi ma video 124 co thé giai ma dit liéu video duc}c ma
hoa. Thiét bi hién thi 122 c6 thé hién thi dit liéu video dugc giai ma téi nguoi
ding. Thiét bi hién thi 122 ¢6 thé duge tich hop véi thiét bi dich 120, hogc ¢o
thé 13 ngoai vi dbi vé6i thiét bi dich 120 ma dugc tao cAu hinh dé giao dién véi
thiét bi hién thi ngoai vi.

Bo ma hoa video 114 va b gidi mé video 124 ¢ th8 hoat dong theo chuin
nén video, nhu chuin tao ma video hiéu qua cao (HEVC - High Efficiency Video
Coding), chuén tao ma video da ning (VVC — Versatile Video Coding) va céc
chuén hién tai va/hoic tiép theo khAc.

FIG. 5 14 so d6 khdi minh hoa vi du vé& bd ma hoéa video 200, ma c6 thé 1a
b6 ma hoa video 114 trong hé théng 100 duge minh hoa trén FIG. 4.

B6 ma hoa video 200 c6 thé duge tao chu hinh dé thuc hién k¥ thuat bat ky

hodc tht ca cac k¥ thuét theo sang ché. Trong vi du trén FIG. 5, b ma héa video

200 bao gbém nhiéu thanh phan chirc ning. Cac ky thuét dirgc md ta trong ban

96

96/134



53272

md ta ndy c6 thé duge chia sé gitra cic thanh phan khac nhau cia b mi hoa
video 200. Trong mot sb vi dy, bo xir Iy ¢6 thé dugc tao cAu hinh dé thuc hién
k¥ thuét bét ky hoic tAt ca cac ky thuat dugc md ta trong ban md ta nay.

Céc thanh phén chirc ning cta bd ma héa video 200 cb thé bao gbm khéi
phén vung 201, khéi x4c nhan 202 ma cb thé bao gém khdi chon ché d6 203,
khéi wée tinh chuyén dong 204, khéi bu chuyén dong 205 va khéi du bao trong
206, khéi tao du 207, khéi chuyén ddi 208, khdi lugng tir héa 209, khéi luong tir
héa nguge 210, khéi chuyén dbi nguoc 211, khbi tai tao 212, bd dém 213, va
kh&i ma hoa entropi 214.

Trong cac vi du kheic, bd ma hda video 200 co thé bao g m nhiéu hon, it
hon, hodc c4c thanh phan chtc ning khéc nhau. Trong mét vi du, khéi xac nhin
202 c6 thé bao gdm khéi sao chép khéi trong (IBC). Khéi IBC c6 thé thyuc hién
* viéc x4c nhén trong ché d6 IBC ma trong d6 it nhit mdt 4nh tham chiéu 14 anh
ma khdi video hién tai nim trong do.

Hon ntra, mot sb thanh phén, nhu khéil udc tinh chuyén doéng 204 va khéi
bu chuyén dong 205 c6 thé duge tich hop & muc d9 cao, nhung dugc biéu dién
trong vi du trén FIG. 5 mot cach riéng biét cho muyc dich giai thich.

Khéi phan viing 201 ¢6 thé phan viing anh thanh mdt hodc nhiéu khéi video.
B6 ma hoa video 200 va bd giai ma video 300 ¢6 thé hd trg céc kich thuée khéi
video khéc nhau.

Khéi chon ché dd 203 ¢ thé chon mot trong sb cac ché do tao mi, trong
hodc ngoai, vi du, dua trén cac Két qua 151, va cép khdi duoc tao mi trong hodc
ngoai thu duge t6i khéi tao du 207 dé tao ra khdi dir liéu du va téi khéi tai tao
212 dé tai tao khdi duoc ma héa dé st dung 1am anh tham chiéu. Trong mot )
vi dy, khéi chon ché d6 203 c6 thé chon ché do su két hop ciia x4c nhén trong va
ngoai (CIIP — combination of intra and inter predication) ma trong d6 sy xac
nhén 1 dya trén tin hiu x4c nhin ngoai va tin hiéu xac nhéan trong. Khéi chon
ché d6 203 ciing ¢6 thé chon do phan gii dbi véi vecto chuyén dong (vi du, 4o
chinh x4c diém anh con hodc diém &nh nguyén) d6i véi khéi nay trong trudng

hop x4c nhén ngoai.
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Dé thuc hién du bo ngoai trén khéi video hién tai, khéi uéc tinh chuyén
dong 204 co thé tao ra thong tin chuyén dong dbi véi khdi video hién tai bang
cach so sanh mdt hodc nhiéu khung tham chiéu tir b6 dém 213 véi khéi video
hién tai. Khéi bl chuyén dong 205 c6 thé x4c dinh khéi video duoc dy bdo dbi
v&i khbi video hién tai dua trén thong tin chuyén dong va cac mau dugc giai ma
ciia cac anh tir bd dém 213 khac véi anh duge lién két v&i khéi video hién tai.

Khéi ude tinh chuyén dong 204 va khdi bu chuyén dong 205 6 thé thyc
hién c4c hoat dong khéc nhau dbi vé&i khdi video hién tai, vi du, phu thudc vao
viéc liéu khéi video hién tai dang & trong 14t I, 14t P, hodc 14t B.

Trong mot sb vi du, khéi wéc tinh chuyén dong 204 co thé thure hién dur bao

Fren Trrkon g AAT U A3 i : 3 vUA A1 1riye A A A
don huéng dbi véi khoi video hién tai, va khoi uée tinh chuyen dong 204 co th

>

fim kiém c4c anh tham chiéu ctia danh séch 0 hodc danh sach 1 déi véi khoi
video tham chiu déi véi khdi video hién tai. Sau d6 khéi uéc tinh chuyén dong
204 c6 thé tao ra chi sé tham chiéu ma chi bdo anh tham chiéu trong danh sach
0 hodc danh siach 1 ma chira khdi video tham chiéu va vecto chuyén dong ma chi
béo su dich chuyén khong gian gitta khéi video hién tai va khéi video tham chiéu.
Khéi u6c tinh chuyén dong 204 co thé xuét ra chi sb tham chidu, bd chi béo
huéng du béo, va vecto chuyén dong lam thong tin chuyén dong ctia khéi video
hién tai. Khéi ba chuyén dong 205 c6 thé tao ra khi video dugc dur bo cia khoi
hién tai dua trén khéi video tham chiéu dugc chi bdo bdi thong tin chuyén dong
ctia khéi video hién tai.

Trong cac vi du khéc, khéi ude tinh chuyén dong 204 c6 thé thuc hién du
béo hai huéng dbi véi khéi video hién tai, khdi udc tinh chuyén dong 204 c6 thé
tim kiém c4c anh tham chiéu trong danh sach 0 dbi v6i khéi video tham chiéu
dbi vai khdi video hién tai va ciing c6 thé tim kiém céc anh tham chiéu trong
danh sach 1 d6i véi khéi video tham chiéu khac dbi vé&i khéi video hién tai. Sau
d6 khéi wée tinh chuyén dong 204 c6 thé tao ra céc chi s6 tham chiéu ma chi bao
cac anh tham chiéu trong danh séch 0 va danh sach 1 chira céc khéi video tham
chidu va cac vecto chuyén dong ma chi bdo cc dich chuyén khong gian giita céc
khéi video tham chiéu va khéi video hién tai. Khdi udc tinh chuyén dong 204 c6

thé xuit ra cac chi sb tham chiéu va cic vecto chuyén dong ciia khoi video hién

98

98/134



53272

tai 1am thong tin chuyén dong cua khdi video hién tai. Khdi bl chuyén dong 205
6 thé tao ra khdi video dugce du bio cia khdi video hién tai dl_rai trén céc khoi
video tham chiéu durogc chi bao béi thong tin chuyén dong cua khéi video hién
tai.

Trong mdt sd vi duy, khéi uée tinh chuyén dong 204 c6 th8 xut ra tap day
@t clia thong tin chuyén dong cho qua trinh xir Iy gidi ma cta b gidi ma.

Trong mot s6 vi du, khéi uéc tinh chuyén dong 204 c6 thé khong xuét ra
tap ddy du ctia thong tin chuyén dong dbi véi video hién tai. Thay vao do, khéi
uéc tinh chuyén dong 204 c6 thé bao tin hiéu thong tin chuyén dong cla khéi
video hién tai nho tham chiéu t&i thong tin chuyén dong cta khéi video khac. Vi
du, khéi uGc tinh chuyén dong 204 ¢6 thé x4c dinh ring thong tin chy yén dong
ctia khéi video hién tai 13 da gidng véi thong tin chuyén déng ctia khéi video 1an
can.

Trong mot vi du, khéi uéc tinh chuyén dong 204 c6 thé chi bao, trong ciu
triic ¢t phap lién két vai khéi video hién tai, gid tri ma chi béo t6i bd gidi ma
video 300 ring khéi video hién tai c¢6 thong tin chuyén dong gibng nhu khéi
video khéc.

Trong mot vi du khéc, khéi udce tinh chuyén dong 204 ¢6 thé nhén dang,
frong chu tric ¢t phap lién két voi khdi video hién tai, khdi video khac va hiéu
sb vecto chuyén dong (MVD). Hiéu s6 vecto chuyén déng chi bao hiéu s giita
vecto chuyén dong cta khéi video hién tai va vecto chuyén dong clia khéi video
duoc chi bdo. Bo giai ma video 300 co6 thé str dung vecto chuyén dong cla khéi
video duogc chi béo va hiéu sd vecto chuyén dong @8 x4c dinh vecto chuyén dong
cta khéi video hién tai.

Nhur d3 @ cap trén ddy, bd ma hoa video 200 ¢6 thé béo tin higu theo cich
du béo vecto chuyén dong. Hai vi du vé cac k¥ thuat bao tin hiéu theo cach du
bao ma c6 thé duoc thuc hién béi bd ma hoa video 200 bao gﬁ‘)m xac nhan vecto
chuyén dong cao cip (AMVP — advanced motion vector predication) va bao tin
hiéu ché do két hop.

Khéi du bao trong 206 ¢ thé thuc hién du béo trong trén khéi video hién

tai. Khi khdi du bao trong 206 thuc hién du bdo trong trén khdi video hién tai,
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khdi du bao trong 206 c¢6 thé tao ra dir liéu du bdo dbi véi khdi video hién tai
dua trén céc mau dugc giai mai cua cac khdi video khac trong cing mot anh. Di
lidu dur béo d6i v6i khéi video hién tai c6 thé bao gom khéi video duge du béo
va céc phan tir ¢t phép khac nhau.

Khéi tao du 207 co thé tao ra dit liéu du dbi v6i khdi video hién tai bang
céch trir (vi du, duoc chi bao béi dAu trir) (céc) khéi video dugc dy béo ciia khoi
video hién tai tir khdi video hién tai. Dit lidu du cia khdi video hién tai c6 thé
bao gdm cac khdi video du ma twong tmg véi cac thanh phén mAu khac nhau cta
cac mau trong khdi video hién tai.

A

Trong cac vi du khac, c6 thé khong c6 dit ligu du do6i vdi khéi video hién tai

D>

h

(B84

>~

O~

dbi v&i khbi video hién tai, vi du trong ché d6 bo qua, va khéi tao du 207 ¢
khong thuc hién hoat dong trir.

Khdi xir Iy chuyén ddi 208 c6 thé tao ra mot hoic nhiéu khdi video hé sd
chuyén d6i d6i v6i khéi video hién tai bang cich 4p dung mét hodc nhiéu sy
chuyén di vao khdi video du Iién két véi khdi video hi¢n tai.

Sau khi khéi xir 1y chuyén déi 208 tao ra khéi video hé s6 chuyén déi lién
két v6i khéi video hién tai, khéi luong tir héa 209 c6 thé lugng tir héa khdi video
hé sé chuyén ddi lien két véi khéi video hién tai dua trén mot hogc nhiéu gid tri
thong s6 luong tir hoa (QP) lién két v6i khdi video hién tai.

Khéi luong tir héa ngugc 210 va khdi chuyén dbi nguge 211 ¢6 thé 1an luot
4p dung lugng tir héa nguoc va cac chuyén d6i ngugc vao khdi video hé s
chuyén dbi, dé tai tao khéi video du tir khdi video hé sé chuyén dbi. Khéi tai tao
212 c6 thé bd sung khdi video du duge tai 14p vao cac mau tuong Ung tr mot
hosic nhidu khéi video dugc dy bao dugc tao ra bi khdi xac nhan 202 dé tao ra
khéi video duoc tai 1ap lién két vai khéi hién tai dé luu trx trong bo dém 213.

Sau khi khéi tai tao 212 tai tao khdi video, hoat dong loc vong cb thé dugc
thuc hién dé giam céc thanh ph?m la tao khéi video trong khéi video.

Khéi ma hoéa entropi 214 ¢6 thé nhan di lidu tir c4c thanh phan chtic ning
khac ctia bd ma hoa video 200. Khi khdi ma hoéa entropi 214 nhén dir liéu, khdi

ma héa entropi 214 ¢6 thé thuc hién mot hoac nhiéu hoat dong ma hoa entropi
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@8 tao ra dit liéu dugc ma héa entropi va xuét ra dong bit ma bao gbm dir lidu
dugc ma hoa entropi.

FIG. 6 1a so @ khdi minh hoa vi du cita b giai ma video 300 ma c6 thé 1a
b0 gidi ma video 114 trong hé théng 100 duge minh hoa trén FIG. 4.

B giai ma video 300 c6 thé dugc tao cAu hinh dé thyc hién ky thujt bat ky
hodc tit ca cac k¥ thuat theo sang ché. Trong vi du trén FIG. 6, bd gidi ma video
300 bao gdm nhiéu thanh phan chirc ning. Céc k¥ thuét duge md ta trong ban
md ta ndy c6 thé dugc chia sé giita cic thanh phan khac nhau cia bd giai ma
video 300. Trong mot 6 vi du, bo xir Iy c6 thé duoc tao cAu hinh dé thuc hién
k¥ thuét bét ky hodc tAt ca cac k¥ thuat duge mo ta trong ban mo ta nay.

Trong vi du trén FIG. 6, bd giai ma video 300 bao gbm khdi giai m3 entropi
301, khéi b chuyén déng 302, khdi du béo trong 303, khoi lrgng tir héa nguge
304, khéi chuyén déi ngugc 305, va khdi téi tao 306 va by dém 307. BO gidi ma
video 300 c6 thé, trong mot s6 vi du, thuc hién chuyén tac giai ma ma thuong la
thuin nghich véi chuyén tdc ma héa dugc mo ta dbi v6i bd ma héa video 200
(FIG. 5).

Khéi giai ma entropi 301 c6 thé truy xuét dong bit duge ma héa. Dong bit
dugc ma hoa co thé bao gém dit liéu video dugc tao mi entropi (vi dy, cac khdi
dugc ma hoa cia dit liéu video). Khéi giai ma entropi 301 ¢6 thé giai ma dit liéu
video dugc tao mi entropi, va tr dir liéu video dugc gidi ma entropi, khdi bu
chuyén déng 302 c6 thé x4c dinh thong tin chuyén dong bao gdm céc vecto
chuyén dong, do chinh xac vecto chuyén déng, cac chi sb danh sach anh tham
chiéu, va thong tin chuyén dong khac. Khéi ba chuyén dong 302 c6 thé, vi du,
x4c dinh thdng tin nay béng cach thuc hién AMVP va ché @6 két hop.

Khéi ba chuyén dong 302 ¢ thé tao ra cac khdi bu chuyén dong, co thé
béng cach thuc hién ndi suy dua trén cac bd loc ndi suy. Cac bo nhén dang abi
véi cac bd loc ndi suy can duoc sir dung véi dd chinh xac diém anh con c6 thé
duge bao gdm trong cac phén tr ¢t phap.

Khbi bu chuyén déng 302 co thé st dung céc bd loc ndi suy nhu duge s
dung bdi bd ma hoa video 200 trong khi ma hoa ctua khéi video dé tinh toan céc

gia tri ndi suy doi vdi cac diém anh con s nguyén cua khoi tham chiéu. Khoi bu
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chuyén dong 302 ¢6 thé x4c dinh c4c bd loc ndi suy duge sir dung bdi bo ma héa
video 200 theo thong tin ct phap nhén dugc va sir dung cac bd loc ndi suy dé tao
ra cac khéi du bao.

Khéi bu chuyén déng 302 c6 thé st dung mdt s thong tin ca phap dé xac
dinh cac kich thudc cia cac khéi duge sit dung d& ma héa (cac) khung va/hoac
(c4c) 14t ciia diy video dugc ma héa, théng tin phan ving ma mo ta cach thuc
mdi khbi macro ctia anh cta ddy video duge ma héa duge phan ving, cac ché do
ma chi béo cach thirc mdi phan ving dugc ma héa, mot hoac nhiéu khung tham
chiéu (va cac danh sach khung tham chiéu) dbi véi mbi khéi dugc ma héa ngoai,
va thong tin khac dé giai ma day video dugc ma hoa.

Khdi du bao trong 303 cb thé sir dung céc ché d6 du béo trong vi du duge
nhén trong dong bit dé tao thanh khdi du bao tir cac khéi lién ké trong khéng
gian. Khéi lugng tir hda ngurge 303 Iugng ti héa ngugc, tirc 13, giai lugng tir hoa,
cac hé sb khéi video duge lugng tir héa duge tao ra trong dong bit va dugce gidi
ma bai khdi giai ma entropi 301. Khéi chuyén dbi nguoc 303 4p dung chuyén
d4i ngugc.

Khéi tai tao 306 co thé sum cac khéi du véi cac khdi du béo trong Gng
duoc tao ra béi khdi bu chuyén dong 202 hodc khdi du bao trong 303 dé tao
thanh cac khéi duoc giai ma. Néu mong mudn, bd loc giai khdi cling 6 thé duge
ap dung dé loc cac khéi duge gidi ma nham loai bé céc thanh phén la tao khéi.
Sau d6 cac khdi video dugc giai ma duge luu trong b dém 307, ma cép cac khéi
tham chiéu d& bu chuyén dong/xac nhén trong tiép sau va con tao ra video dugc
giai ma dé trinh dién trén thiét bi hién thi.

Viéc liét ké céac vi du uu tién béi mot s6 phuong 4n dugc thyc hién tiép theo
day.

Nhoém thir nhét ctia cac diéu thé hién cac phuong én vi du cla cic k¥ thuét
dugc dé cap trong ph?m trude (vi dy, muc 1).

1. Phuong phép xir ly video (vi du, phuong phap 300 duge mo ta trén FIG.
3), bao gém cac budc: thue hién (302) su bién ddi gifta video c6 mot hodc nhiéu
anh va su biéu dién dugc tao ma cia video, trong d6 mdi anh trong s6 mot hodc

nhiéu anh bao gdm chinh xac mot 14t; trong d6 su bicu dién dugce tao ma tuong
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thich v&i quy tic dinh dang; trong d6 quy thc dinh dang chi ra ring cic cd tip
thong sb anh dugc loai trir khoi su biéu dién dugc tao ma ding va4i anh c6 chinh
x4c mot 1at.

2. Phuong phép theo didu 1, trong d6 quy tic dinh dang chi ra rang su chi
bao vé viéc liéu mdi anh ma tham chiéu toi tap thong sb anh c6 dugc bao tin hiéu
trong tap thong s anh.

3. Phuong phép theo didu 1, trong 46, quy tic dinh dang con chi ra viéc bd
qua su chi bao vé su khong hién dién cta céc co tép thong s6 4nh trong su biéu
dién dugc tao ma.

4. Phuong phép theo didu 1, trong d6 quy tc dinh dang chira rang, d6i véi
anh c6 chinh xdc mot 14n 14t, su biéu dién duoc tao ma bo qua sy béo tin hiu
ctia ¢ ma chi bdo su hién dién cia tiéu d@ anh trong tiéu dé lat.

Céc didu sau ddy thé hién cac phuong an vi du cta cac k§ thuat duge dé cap
trong phan trudce (vi dy, muc 2).

5. Phuong phép xr ly video, bao gém cac budce: thuce hién su bién ddi gitta
14t video ctia video va su biéu dién dugc tao ma cua video, trong do su biéu dién
duoc tao ma trong thich véi quy tic dinh dang, trong d6 quy tic dinh dang chi
ra viéc bao gém trudng thit nhét chi bao vé su hién dién cla trudng thi hai ma
nhén dang chi s6 16n nhat dbi v6i anh tham chiéu duge st dung dé tao ma 14t
video dua trén diéu kién; trong d6 diéu kién c6 thé dugc biéu dién dudi dang
biéu thire 16gic “A & (B || C)”, ma trong d6 A chi bao “rpl_info_in ph flag=1,
hodc kiéu don vi NAL khong bang IDR, hogc sps_idr_rpl_present flag 1a bang
1, va “B” chi bo “slice_type la bang P hoiic B, va s6 lugng cac muc nhép tham
chiéu trong danh sach anh tham chiéu 012 16n hon 17, va “C” chi bdo “slice_type
12 bang B va s lugng cac muc nhép tham chiéu trong danh sach anh tham chiéu
112 16n hon 17 va “&” 1a phép toan “va™ 16gic va “||” 12 phép toan “hodc” logic.

Céc diéu sau day thé hién cac phuong an vi du ca cac k¥ thudt dugce dé cap
trong phén truée (vi du, muc 3).

6. Phuong phéap xur ly video, bao gdm cac bude: thyuc hién su bién dbi gitra
wvung video cta video va su biéu dién duogc tao mi cua video, trong 46 su biéu

dién dugc tao ma tuong thich véi quy tic dinh dang, trong d6 quy tic dinh dang
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chi ra didu kién ma didu khién viéc st dung phén tir ¢t phap chi bdo vé sb dém
thit fur anh di v6i anh tham chiéu dai han dugc st dung dé bién d6i ctia ving
video.

7. Phuong phép theo diéu 6, trong d6 quy tic dinh dang chi ra ring phén tir
ct phap dugc bao gbm trong su biu dién dugc tao ma néu va chi néu chi sd cia
danh sach anh tham chiéu 1 nho hon sb lugng cua cAu triic ¢t phap danh sach
anh tham chiéu ma dugc bao gbm trong tap thong sb day.

8. Phuong phép theo didu 6, trong d6 quy tic dinh dang chira rang phan tir
ca phép dugc bao gdm trong su bidu din dwoc tao ma néu va chi néu chu tric
ct phép danh sach 4nh tham chidu dugc bao gdm trong tap thong s6 day ctia su
biéu dién duoc tao ma.

Céc diéu sau day thé hién cac phuong an vi du cua cic k¥ thuét duoc d& cap
trong phan trude (vi dy, muyc 4).

9. Phuong phap xur ly video, bao gbm cac bude: thuc hién sy bién dbi gitta
ving video cua video va su bidu dién duogc tao mi cla video, trong do su biéu
dién duoc tao ma tuong thich véi quy tac dinh dang, trong d6 quy tic dinh dang
chi ra rang cac ciu triic ¢ phap lién quan dén anh tham chiéu duoc bao gdm néu
va chi néu bién sd X bing gis tri cu thé, trong d6 X phu thudc vao kiéu 14t cua
ving video.

10. Phuong phéap theo diéu 9, trong d6 gid tri cu thé 1a béng 1 hoac 2.

11. Phuong phép theo didu bét ky trong sb cac diu trén ddy, trong d6 ving
video bao gém don vi tao ma Video.

12. Phuong phéap theo didu bat ky trong sb cac diéu trén ddy, trong d6 ving
video bao gdm anh video.

13. Phuong phép theo didu bét ky trong sb cac diéu tir 1 t6i 12, trong d6 su
bién dbi bao gém viéc ma hoa video thanh sy bidu dién dugc tao ma.

14. Phuong phéap theo diéu bit ky trong s6 cac didu tir 1 t6i 12, trong d6 su
bién d6i bao gf‘)m viéc gidi ma su biéu dién duoc tao ma dé tao ra cac gid tri diém
anh cda video.

15. Thiét bi gidi ma video bao g&”)m bd xi ly duoc tao cAuhinh dé thue hién

phuong phap duge néu trong mdt hogc nhiéu diéu trong s0 cac dieu tur 1 t61 14.
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16. Thiét bi m3 hoa video bao gdm bé xit Iy dugc tao cu hinh dé thyc hién
phuong phap dugce néu trong mot hodc nhiéu didu trong s cac didu tir 1 t6i 14.

17. San phdm chwong trinh m4y tinh c6 ma mdy tinh dugc luu trong do, ma
nay, khi dugc thyc thi béi bd xit 1y, khién bo xir ly thuc hién phuong phap duge
néu trong didu bat ky trong s cac didu tir 1 t6i 14.

18. Phurong phép, thiét bi hodc hé thdng duge mo ta trong ban md ta.

Nhém thi hai ctia cac didu mo ta cac déu hidu da biét va cac khia canh cta
cac k¥ thudt duge mo ta trong phén trude (vi dy, cadc myc tir 1.1.at6i 1.1.f va tir
1.1.h t61 1.1.p trong phén 'Céc k¥ thuét va cac phuong 4n vi dy').

1. Phwong phap xtt Iy video (vi du, phwong phép 710 nhu duge thé hién trén

AN a0 OH nhn lasplne YN 1o hiA 1A Al o1 1 A
A), bao gdm céc budc: budce thyre hién 712 su bien doi gifta video bao gbm

-
/

FIG.

-

mdt hodc nhiu 4nh va dong bit cta video; trong d6 dong bit twong thich voi quy
tic dinh dang; trong d6 quy téc dinh dang chi ra ring mot hogc nhiéu phan tir ct
phép chi bdo v& thong tin tao ma durgc bao gém theo cach cé Iiua chon trong tép
thong sb anh ciia dong bit dép lai viéc liéu c6 duge chi bao rang mdi anh ma
tham chiéu t6i tp thong s6 anh bao g0m mot lat.

2. Phuong phép theo diéu 1, trong d6 mét hodc nhidu phan tir cti phap bao
gbm sau c& ma chi bdo vé viéc liéu cac phan tir cli phép tao ma da biét c6 duge
bao gdm hoic trong cAu trac ct phép tiéu 2 anh hodc truc tiép trong tidu da lat.

3. Phurong phép theo diéu 2, trong d6 sau c& bao gbm c& thir nhét chi bao vé
viéc liéu thong tin danh séch dnh tham chiéu c6 dugc bao gérn hodc trong cAu
tric ¢t phéap tiéu dé anh hodc tryc tiép trong tiéu dé 1at.

4. Phuong phéap theo didu 3, trong d6 quy tic dinh dang con chi ra ring gia
trj ctia ¢ thir nhét duoc suy ra la bang 0 trong truong hgp ma co thi nhat khong
hién dién trong tap thong s6 anh.

5. Phuong phép theo céac diéu tir 2 t6i 4, trong d6 sdu cd bao gdm cd thit hai
chi bao vé viée lidu thong tin loc giai khéi c6 dugc bao gdm hoic trong chu tric
cu phép tiéu @ anh hoic truc tiép trong tidu dé 14t.

6. Phuong phép theo didu bt ky trong sb diéu 5, trong d6 quy tic dinh dang
con chi ra ring gi tri cla cd thit hai dugc suy ra la bang 0 trong trudng hop ma

¢ thit hai khong hién dién trong tép thong s§ anh.
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7. Phuong phép theo diu bét ky trong sb céc diéu tir 2 t6i 6, trong d6 sau cor
bao gém cd thir ba chi bao vé viéc liéu thong tin loc dich vi thich tng mau ¢
dugc bao gdbm hoic trong cAu triic ¢t phap tiéu d anh hoic truc tiép trong ticu
& 14t. |

8. Phuong phép theo diéu bét k¥ trong sb diéu 7, trong d6 quy téc dinh dang
con chi ra ring gia tri cia cd thit ba duge suy ra la bing 0 trong trudng hgp ma
¢ thir ba khong hién dién trong tip thong s6 anh.

9. Phuong phép theo diéu bét k¥ trong sb cac diu tir 2 t6i 8, trong d6 sau cd
bao g@)m c& thit tur chi bao vé viée lidu thong tin loc vong thich g c6 duoc bao
gbm hoic trong chu tric ct phép tiéu @2 anh hodc truc tiép trong tiu dé 1at.

10. Phuong phap theo diéu bat ky trong sé didu 9, trong d6 quy tic dinh
dang con chira ring gia tri ctia c& thi tu dugc suy ra la bang 0 trong trudng hop
ma co tht tu khong hién dién trong tdp thong s anh.

11. Phuong phép theo didu bat ky trong sb cac diéu tir 2 t6i 10, trong d6
s4u cO bao gém ¢ thir nim chi béo vé viéc lidu thong tin dy béo c6 trong sb ¢6
dugc bao gdm hoic trong cAu tric ct phap tiéu @ anh hodc truc tiép trong tidu
a2 1at.

12. Phucng phép theo diéu 11, trong d6 quy tic dinh dang con chira ring
gia tri cua c& th ndm duogc suy ra la bang 0 trong trudong hgp ma cd thir ndim
khong hién dién trong tap thong s6 anh.

13. Phuong phép theo diéu bat ky trong sb cac diéu tir 2 t6i 12, trong do6
sau co bao g(‘)m cd thit sau chi b4o vé viée liéu thong tin denta thong s lwong tir
héa ¢ duge bao gdbm hodc trong cAu tric ct phap tiéu d& anh hoic tryc tiép trong
tiéu dé 14t.

14. Phuong phép theo didu bat k¥ trong s6 diéu 13, trong d6 quy tic dinh
dang con chi ra ring gia tri cia cd th sdu duge suy ra la bang 0 trong trudng
hop ma cd thit sdu khong hién dién trong tdp thong sd anh.

15. Phuong phép theo didu bat k¥ trong sb céc diéu tir 1 t6i 14, trong do
it nhat mot co bao g?)m cd thir by ma chi béo viéc liéu céc hoat dong loc trong
vong ngang qua cac bién lat c6 dugc phép @i vé6i cac anh tham chiéu t6i tap

thoéng so anh.
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16. Phuong phép theo didu bat ky trong sb didu 15, trong d6 quy tic dinh
dang con chi ra rang gia tri cla cd thir bay dugc suy ra la bing 0 trong trudng
hop ma co thit bay khong hién dién trong tap thong s anh.

17. Phuong phép theo didu bét ky trong sb céc didu tir 1 t6i 16, trong d6
quy tic dinh dang con chi ra viéc bé qua mot hodc nhidu phén tir ¢t phap trong
trudng hop ma duge chi bao rang mdi 4nh ma tham chibu t6i tap thong sd anh
bao gdm mot l4t.

18. Phuong phép theo diéu 17, trong d6 quy tac dinh dang con chi ra viéc
bao gdm sur chi bdo ma chi bao viéc liéu mdi anh ma tham chiéu ti tap thong sd
anh chi c6 mot 1at trong tép thong s6 anh.

19. Phuong phép theo diéu 17, trong d6 quy tic dinh dang con chi ra viée
bao gdm su chi bdo ma chi béo viéc lidu mdi Anh ma tham chiéu t&i tap thong s6
anh chi c6 mdt 14t trong trong tép thong sd anh.

20. Phuong phéap theo diéu 17, trong d6 quy tic dinh dang con chi ra viée
bao gbdm su chi bio ma chi bao viée ligu mdi 4nh ma tham chiéu téi tip thong )
anh chi c6 mot 14t ngoai trong tap thong sb anh.

21. Phuong phép theo diéu 1, trong d6 quy tic dinh dang con chi ra rang
su chi b4o ma chi bao viéc lidu mdi anh ma tham chiéu t6i tp thong sb anh chi
cd mot 14t trong tng voi co duge bao gbm trong tap thong sé anh.

22. Phuong phép theo d.iéu.Zl, trong d6 c& co gid tri béng 1 chi ra ring
m&i anh ma tham chiéu t6i tap théng s6 anh chi c6 mot 14t va co b gia tri bing
0 chi ra rang mdi anh ma tham chiéu t6i tap thong s6 anh c6 nhiéu hon mat 14t.

23. Phuong phap theo didu 21, trong d6 quy tic dinh dang con chi ra viéc
b6 qua su chi bdo va suy ra sy chi bao tir thong tin phén ving lat dugc bao gdm
trong tap thong sd anh.

24. Phuong phép theo didu 21, trong &6 quy téc dinh dang con chi ra ring
su chi bao 12 bang 0 trong trudng hop su chi bao khdc ma chi béo viée liéu chi
¢6 mot anh con trong mdi anh 12 16n hon 0.

25. Phuong phép theo didu 21, trong d6 quy tac dinh dang con chira rang
cdr 1a gibng nhau d6i v6i tht ca céc tip thong sé anh dugc tham chiéu bdi mot

hodc nhidu anh trong ddy video 16p dugc tac ma.
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26. Phuong phép theo diéu 21, trong d6 quy thc dinh dang con chi ra ring
cdr 14 bang 1 trong trudng hop ma one_slice_per_pic_constraint flag la bang 1.

27. Phuong phép theo didu 21, trong d6 quy tic dinh dang con chi ra viéc
cép nhét cac ngit nghia cla one_slice_per - pic_constraint_flag bing cach bd sung
rang one_slice per pic_constraint_flag bing 1 chi ra ring c& nay 1a bang 1.

28. Phuong phép theo diéu 21, trong d6 quy tic dinh dang con chi ra viéc
b6 qua co trong trudng hop ma duge biét tir tap thong sb anh rang chi c6 mot
anh con trong mdi anh va f%mg mdi anh con chi chira mot 14t.

29. Phuong ‘phép theo didu 17, trong d6 quy tic dinh dang con chi ra ring
cac gia tri cia mot hodac nhidu phén tir ¢ phap dugc suy ra la bing 0 hoic 1 trong
trudng hop ma duge chi bao rang mdi anh ma tham chidu t6i tap thong sb anh
bao gdm mot lat. |

30. Phuong phap theo diéu 17, trong d6 mot hodc nhiéu phin tir ¢t phép
bao gbém cd thit tam (wp_info_in_ph_flag) chi bdo v& viéc lidu thong tin dyu béo
¢6 trong s6 ¢6 dugce bao gbm trong ciu triic ¢t phép tiéu dé anh va trong d6 quy
tac dinh dang con chi ra, trong truong hop ma dugc chi bao r?mg mdi anh ma
tham chidu t6i tap thong sb anh bao gdm mdt 14t, i) gia tri ciia mdi phén tir trong
s& cac phén tir ¢t phap khéc véi wp_info_in_ph_flag dugc suy rala bing hoic 1
hodc 0 va ii) gid tri cia wp_info_in_ph_flag duoc suy ra la bing 0 trong trudng
hop ma gia tri cta co thir chin (rpl_info_in_ph_flag) chi bao vé viéc lidu thong
tin danh séch anh tham chiéu ¢6 dugc bao gdm trong chu truc ca phap tiéu @&
anh 12 bang 0 va dugc suy ra bang hoic 1 hoic 0 trong trudng hop ma gia tri clia
rpl_info_in ph flagla bang 1.

31. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra, trong
trudong hop ma duge chi bao rang mdi anh ma tham chibu t6i tap thong sé anh
bao gdm mdt 14t, viéc bd qua tiéu d2 &nh trong c& tiéu dé 14t trong chu triic ct
phép ti€u dé 14t trong truong hgp ma duge chi béo rang mdi anh ma tham chiéu
téi tap thong s4 &nh bao gdm mat I4t va suy ra rang gia tri cha tiéu dé anh 12 bing
1.

32. Phuong phép theo diéu 1, trong d6 quy tic dinh dang con chi ra, trong

trudng hgp ma duge chi béo ring mdi anh ma tham chiéu t6i tdp thong so anh
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bao g(“)rh mot lat, viéc bd qua thong sé dia chi 1t trong cAu triic ¢l phép tiéu dé
lat. |

33. Phuong phép theo didu 32, trong 46 quy téc dinh dang con chi ra ring
gié tri cia thong s6 dia chi lat dugc suy ra la bing 0 trong trudng hop i) ma duge
chi b4o ring mdi 4nh ma tham chiéu t6i tap thong sb anh bao gdbm mat 14t va ii)
rang rect_slice flag 1a bang 0.

34. Phuong phép theo diéu 1, trong d6 quy tac dinh dang con chi ra viéc
bd qua thong sb chi bao vé sb lugng ctia céc 6 anh trong lat trong trudng hop ma
duoc chi bdo ring mdi dnh ma tham chiéu t6i tap thong s6 anh bao gdm mot 14t.

35. Phuong phép theo didu 34, trong d6 quy t tic dinh dang con chi ra rang

§ dugc suy ra la bing NumTilesInPic — 1' trong trudong hop i)

Q
[
(¢]
o
o
€
-
(@)
=]

(V)]
m

ma dugc chi bdo ring mdi anh ma tham chiéu téi tap thong s6 anh bao gdm mot
14t va ii) ring rect_slice flag1a bang 0, NumTilesInPic chi bao sé luong ca cac
0 anh trong anh.

36. Phuong phap theo diéu 1, trong d6 quy tic dinh dang con chi ra rang
gia tri cia mot hodc nhiéu phéan tir ¢t phép Ja bing 0 trong trudng hop ma
one slice per pic_constraint_flag la bang 1.

37. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra rang
gia tri cua tiéu d& anh trong co tiéu dé 14t 1a bang 1 trong trudong hop ma
one slice per pic_constraint flag la bang 1.

38. Phuong phép theo diéu 1, trong d6 quy tdc dinh dang con chi ra viéc
b6 qua rect_slice_flag trong truong hop ma dugce chi bao rang mdi 4nh ma tham
chiéu t6i tap thong s6 anh bao gdm mot 14t.

39. Phuong phép theo didu 38, trong d6 quy tic dinh dang con chira ring
gia tri cia rect_slice_flag dugc suy ra la bang 1 trong trudng hop ma dugc chi
béo rang mdi anh ma tham chiéu t6i tap thong s4 anh bao gdm mot 14t.

40. Phuong phép theo diéu 1, trong d6 quy tic dinh dang con chi ra viéc
b quasingle slice per_subpic_flag trong truong hop ma dugc chi béo rang mdi
anh ma tham chiéu t&i tip thong s6 anh bao gdbm mot 14t.

41. Phuong phép theo didu 40, trong d6 quy tic dinh dang con chi ra rang

gié tri ctia single_slice_per_subpic_flag dugc suy ra la bang 1 trong trudng hop
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ma duge chi bao ring mbi anh ma tham chiéu t6i tap thong sb anh bao gbm mét
14t.

42. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra viéc
b6 qua loop_filter across_slices_enabled_flag trong trudng hgp ma dugc chi
béo rang mdi anh ma tham chiéu t6i tap thong sb anh bao gbm mot 14t.

43. Phuong phép theo didu 42, trong d6 quy tic dinh dang con chi ra viéc
b6 qua c& thir mudi trong dong bit trong trudng hgp ma duge chi bao rang mbi
anh ma tham chiéu t6i tap théng sé anh bao gbm mot 14t, trong d6 c& thir muoi
chi ra viée lidu cac hoat ddng loc trong vong ngang qua céc bién 1at ¢ dugce phép
b1 v6i cac anh tham chiéu t6i tap thong sb anh.

44. Phuong phép theo diu 1, trong d6 quy tic dinh dang con chi ra viéc
bao gdm lidu c6 duge chi bdo rang mdi anh ma tham chiéu ti tap thong sé anh
bao gdm mot 14t trong tAp thong s6 day lién két véi ddy video 16p duoc tao ma.

45. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra viée
bao gdm sur chi bao ma chi béo viée liéu mdi anh trong ddy video 16p dugc tao
ma chi ¢6 mét & anh trong tdp thong sb day lién két véi day video 16p duge tao
ma.

46. Phuong phéap theo didu 1, trong d6 quy tic dinh dang con chi ra, trong
truong hop ma mdi anh lién két v6i tap thong sb anh thir nhét chi c6 mot 1at, vide
bo qua mot hodc nhidu phéan tir ¢t phap lién quan phan ving l4t tir tap thong sb
anh th nhat.

47.  Phuong phép theo diéu 1, trong d6 quy tic dinh dang con chi ra, trong
treomg hop ma mi anh lién két v6i tap thong s anh thir nhat chi c6 mt 6 anh,
viéc bd qua mot hodc nhiéu phén tir ¢t phap lién quan phén ving 14t tir tap thong
s anh tht nhét.

4%. Phuong phép theo didu bét ky trong sb cac didu tir 1 t6i 47, trong @6
su bién dbi bao gdm ma héa video thanh dong bit.

49. Phuong phép theo didu bét ky trong sb cac didu tir 1 t6i 47, trong do

su bién doi bao gdm giai ma video tir dong bit.
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50. Phuong phép theo didu 1 t6i 47, trong d6 su bién dbi bao gdm tao
ra dong bit tir video; va phuong phip con bao gbm: Iiru trit dong bit trong vét ghi
méy tinh doc drgc bat bién.

51.  Thiét bi xit Iy video bao gdm bd xir Iy dugc tao céu hinh dé thuc hién
phuong phép dugc néu trong mot hodc nhidu diéu bat ky trong s6 céc diéu tir 1
t61 50.

52.  Phuong phap luu trit dong bit clia video, bao gbm, phuong phép dugc
néu trong diéu bt ky trong s cac didu tir 1 t6i 50, va con bao gdm budc luru trir
dong bit vao vat ghi may tinh doc dugc bét bién.

53.  MO0i truong may tinh doc duge luu trir ma chuong trinh ma, khi dugce
thuc thi, khién b6 xtr 1y thuc hién phuong phép dugc néu trong mot hodc nhiéu
diéu bét ky trong sb cac diéu tir 1 t6i 50.

54. MObi trudng may tinh doc dugc ma luu trit sy biéu dién duogc tao ma
hodc sy biéu dién dong bit dugce tao ra theo phuong phap bat ky trong sb céc
phuong phép dugce md ta trén day.

55.  Thiét bi xit Iy video d& Iuu trit sy biéu dién dong bit, trong 46 thiét bi
xir 1y video dugc tao cAu hinh d thuc hién phuong phép dugc néu trong mot
hodc nhidu diéu bat ky trong s§ cac diéu tir 1 t6i 50.

Nhém thir ba cia cac didu md ta cac ddu hiéu va cac khia canh da biét caa
cac k¥ thudt dugc mo ta trong phén truée (vi dy, Muc 1.1.g trong phan 'Céc k¥
thuét va cac phuong an vi du').

1. Phuong phép xir Iy video (vi du, phuong phap 720 nhu dugc thé hién trén
FIG. 7B), bao gbm cac budc: thuc hién 722 sy bién dbi gitra video bao gbm nhiéu
anh mdi anh bao gdm it nhit mot 1at va dong bit cia video, trong d6 dong bit
tueong thich vé1 quy tic dinh dang; trong d6 quy thc dinh dang chi ra ring c& thi
nhét trong dong bit chi bao viéc liéu cAu tric ci phép tiéu d& anh ctia 4nh c¢6 dugc
bao gdm trong tiéu d@ 14t cua lat ctia anh; va trong do quy tic dinh dang chi ra
rang, dap lai co bét ky trong sb sau cd trong tap thong s4 anh lién két v6i anh 12
bing 1, c& thr nhét 12 bang 0.

2. Phuong phép theo diéu 1, trong d6 sau c& chi bao v& viéc lidu cac phén tir

ct phép tao mi d4 biet c6 dugc bao gom hodc trong cau tric cti phép tiéu dé anh

111



53272 112134

hodc truc tiép trong tiéu dé 14t.

3.Phuong phéap theo didu bét ky trong sb cac diéu 1 va 2, trong d6 sau cd bao
odm c& thir hai chi béo v& viéc liéu thong tin danh sach anh tham chiéu ¢6 dugc
bao gom hoic trong cAu truc cu phép tiéu dé anh hodc truc tiép trong tiéu dé 1at.

4. Phuong phép theo didu bét ky trong s6 cac diéu tir 1 t6i 3, trong d6 sdu co
bao gbm c& thit ba chi bdo v& viéc liéu thong tin loc giai khéi cé duge bao gébm
ho#c trong ciu tric ¢t phép tiéu dé anh hodc truc tiép trong tiéu deé 1at.

5. Phuong phép theo didu bat ky trong s6 cac didu tir 1 t6i 4, trong d6 sau co
bao gdm cd thir tu chi bdo vé viéc liéu thong tin loc dich vi thich Ung mau ¢
duoc bao gdm hoic trong cAu tric ca phap tiéu @2 anh hodc truc tiép trong tiéu
d@ lat.

6. Phuong phap theo diéu bat ky trong s cac didu tir 1 t6i 5, trong d6 séu co
bao gdm cd thit ndm chi bao vé viée lidu thong tin loc vong thich g c6 duge
bao gdm hoic trong cAu tric ci phap tidu dé anh hodc truc tiép trong tiéu deé 14t.

7. Phuong phép theo diéu bét ky trong sb cac didu tir 1 t&i 6, trong d6 sau c
bao gém co thit sdu chi bao vé viée liéu thong tin dgi: béo cé trong sb ¢6 dugc bao
gdm hoic trong cAu tric ca phap tiéu @2 anh hodc truc tiép trong tiéu dé 1at.

8. Phuong phap theo diéu bat ky trong s6 cac diéu tir 1 t6i 7, trong d6 sau cdr
bao gdm c& thit bay chi bdo v& viéc liéu thong tin denta thong sb luong tir héa
¢é duge bao gdm hodc trong chu tric ¢t phép tiéu @2 anh hodc truc tiép trong
tiéu dé 14t.

9. Phuong phéap theo didu bat ky trong s cac didu tir 1 t6i 8, trong d6 co tha
nhét bang 0 chi ra rang cAu tric ci phap tiéu d& anh khong hién dién trong tiéu
dé lat.

10. Phuong phap theo diéu bét ky trong sb cac didu tir 1 t6i 9, trong d6 mot
trong s sau co bing 1 chi ra ring thong tin dugc lién két dugc bao gdm trong
cu tric ¢ phép tiéu d anh.

11. Phuong phép theo didu bat ky trong sd cac didu tir 1 t6i 10, trong d6 sy
bién ddi bao gdm ma héa video thanh dong bit.

12. Phurong phép theo didu bét ki trong sb cac diéu tir 1 t6i 10, trong d6 sy

bién dbi bao gdbm giai ma video tir dong bit.
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13. Phuong phép theo diéu tir 1 t6i 10, trong d6 su bién dbi bao gbdm tao ra
dong bit tir video, va phuong phap con bao gbm buéc: lru trit dong bit trong vat
ghi mdy tinh doc dugc bt bién.

14. Thiét bi xtt 1y video bao gdm bd xtr Iy duge tao cu hinh dé thuc hién
phuong phép dugc néu trong mot hodc nhiéu didu bt ky trong s cac diéu tir 1
téi 13.

15. Phuong phdp luu trir dong bit cia video, bao gbm, phuong phap dugc
néu trong diéu bt ky trong sé cac didu tir 1 t6i 13, va con bao gdm bude luu trir
dong bit vao vat ghi may tinh doc dugc bét bién.

16. Mbi trudong may tinh doc duge lwu trit méd chuong trinh ma, khi duge
thire thi, khién bo xt ly thuc hién phuong phap duge néu trong mot hodc nhiéu
didu bét ky trong sb cac diu tir 1 t6i 13.

17. Moi trudng may tinh doc duge ma luu trit dong bit dugc tao ra theo
phuong phép bat ky trongvsé c4c phuong php dugc md ta trén day.

18. Thiét bi xt Iy video dé Iuu trir dong bit, trong d6 thiét bi xit Iy video
duoc tao cAu hinh dé thuc hién phuong phap dugce néu trong mot hodc nhiéu diéu
bat ky trong s cac didu tir 1 t6i 13.

Nhém th tu cia céc didu md ta cac ddu hiéu va cic khia canh da biét cua
cac k¥ thudt duge md ta trong phan truée (vi du, Muc 2 trong phan 'Cac k¥ thut
va cac phuong 4n vi du').

1. Phuong phép xur ly video (vi du, phuong phép 730 nhu dugc thé hién trén
FIG. 7C), bao gdm cac budc: thyuc hién 732 su bién dbi gitra video bao gf‘)m mot
hodc nhiéu anh, mdi anh bao gém it nhat mét 14t, va dong bit cia video, trong d6
dong bit tuong thich véi quy tic dinh dang, trong d6 quy tic dinh dang chi ra
viéc bao gdm trudng thir nhét chi bao vé su hién dién cia trudng thit hai ma nhén
dang chi s6 16n nhét d@di v6i anh tham chiéu dugc st dung dé tao ma 14t dya trén
didu kién; trong d6 didu kién c6 thé dugce biéu didn dusi dang biéu thirc 16gic “A
& (B || C)”, ma trong do:

A chi bdo ring cd thir nhit ma chi bao viéc liéu thong tin danh sich
anh tham chiéu c¢6 dugc bao gdm trong cdu tric ¢l phap tiéu d& 4nh 12 bang 1,

hodc kiéu don vi 16p triru tuong mang (NAL) khong bang kicu lam mdéi gidi ma
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tire thoi (IDR), hogc cd thir hai ma chi bdo viéc liéu thong tin danh sach anh tham
chiéu c6 thé hién dién trong cac tiéu 8 14t cia cac 14t véi cac kiéu don vi NAL
IDR la béng 1,

B chi bo rang kiéu 14t 12 bing P hoic B, va sb lugng cac muc nhap
tham chiéu trong danh séch anh tham chiéu 0 12 16n hon 1,

C chi béo kidu 14t 12 bing B va sb lugng cac muc nhép tham chiéu
trong danh sach anh tham chiéu 113 16n hon 1, va

trong d6 “&” 1a phép toan “va” 16gic va “||” 1a phép todn “hoac”
logic.

2. Phuong phép theo didu 1, trong d6 co tha nhét twong tmg Vvéi
rpl_info_in ph flag.

3. Phuong phép theo diéu 1, trong d6 c& thit nhét bang 1 chi ra rang théng
tin danh sach anh tham éhiéu hién dién trong cdu tric ci phép tiéu dé anh va
khong hién dién trong cac ti€u d& 14t va c& thtr nhét bang 0 chi ra rang thong tin

danh séch anh tham chiéu khong hién dién trong cAu tric ¢l phép tiéu dé anh va
| rang c6 xac suét dé thong tin danh sach anh tham chiéu hién dién truc tiép trong
céc tiéu dé lat.

4. Phuong phép theo didu 1, trong d6 co thi hai twong Umg véi
sps_idr_rpl present flag.

5. Phuong phép theo diéu 1, trong @6 trudong tha nhét tuong tng véi
num_ref idx active_override_flag.

6. Phuong phap theo didu 1, trong d6 truong thit hai tuong tmg voi
num ref idx active_minusl.

7. Phuong phép theo didu bét ky trong s céc didu tir 1 t6i 6, trong d6 sy
bién ddi bao gdm ma héa video thanh dong bit.

8. Phuong phéap theo didu bat ky trong sd cac didu tir 1 t6i 6, trong d6 sy
bién ddi bao gdm giai ma video tir dong bit.

9. Phuong phép theo diu bat ky trong sd cac didu tir 1 t6i 6, trong d6 su
bién ddi bao gdm tao ra dong bit tlr video; va phuong phép con bao gbm buéc:
Juru trix dong bit trong vat ghi mdy tinh doc dugc bét bién.

10. Thiét bi xit Iy video bao gbm bd xir Iy dugc tao cAu hinb @ thuc hién
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phurong phép dugce néu trong mot hodc nhiéu didu bét k¥ trong s céc diéu tir 1
tai 9.

11. Phuong phép luu trit dong bit ciia video, bao gbm, phuong phép dugc
néu trong diéu bét ky trong sé cac didu tir 1 t6i 9, va con bao gdm budc luu trit
dong bit vao vat ghi may tinh doc duoc bét bién.

12. M6i trudng méy tinh doc duge luu trit mad chuong trinh ma, khi duge
thuc thi, khién bd xtr Iy thuc hién phuong phép duge néu trong mot hogc nhiéu
diu bat ky trong sb cac didu tir 1 t6i 9.

13. Mbi truomg maéy tinh doc duge ma luu trir dong bit dugc tao ra theo
phuong phéap bat ky trong sd cac phurong phap duge md ta trén day.

Nhoém thir nim set ctia cac didu md ta cac ddu higu va cac khia canh da biét
cda cac ky thuét duge md ta trong phén truée (vi du, cac Muc 2 va 3 trong phéan
'Céc k¥ thuét va cac phuong an vi du').

1. Phuong phap xur 1y video (vi du, phuong phap 740 nhu duge thé hién trén
FIG. 7D), bao gdm céc bude: thyc hién sy bién ddi gifta video va dong bit cia
video, trong d6 dong bit twong thich véi quy tic dinh dang, va trong d6 quy tic
dinh dang chi ra didu kién ma didu khién viéc lidu hogc cach thire mdt hoic nhidu
phén tir cti phap lién quan t6i cac sb dém tht tu anh dbi v6i anh tham chiéu dai
han ¢6 dugc bao gém trong cAu tric ct phap danh sach anh tham chiéu trong
dong bit.

2. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra ring mot
hodc nhiéu phan tir ¢t phép duge bao gdm trong cAu trc ¢t phap danh sach dnh
tham chiéu dap lai chi sé ctia danh séch &nh tham chiéu 12 nhé hon s6 lugng ctia
c4c clu trac ¢l phap danh sach anh tham chidu ma dugc bao gdm trong tap thong
s day.

3. Phuong phép theo diéu 2, trong d6 quy tic dinh dang con chi ra viéc lidu
& ma chi bao viéc liéu mot hodc nhidu phan tir ¢t phép c6 duge bao gdm trong
chu triic ¢t phap danh sach anh tham chiéu dugc bao gdm trong ciu triic ¢t phép
danh sach anh tham chiéu.

4. Phuong phap theo didu 3, trong d6 co tuong Gng voi ltrp_in_header_flag.

5. Phuong phép theo didu 4, trong d6 quy tic dinh dang con chi ra viéc bd
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ltrp_in_header_flag ra khoi viéc dugc bao gbm trong cu triic ¢ phap danh sach
anh tham chidu khi chi sb ctia danh sach anh tham chiéu 1a bang sb lugng cia
cac cAu tric cu phap danh sach anh tham chiéu trong tap thong s6 day.

6. Phuong phép theo didu 5, trong d6 quy tic dinh dang con chi ra gid tri clia
ltrp_in_header_flag dugc suy ra la bang 1 khi chi s6 cia danh sich anh tham
chiu 12 bing sb luong ciia cac cAu tric ct phap danh sach anh tham chiéu trong
tap thong sb day.

7. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra rang mot
hoic nhidu phan tir cti phép dugc bao gdm trong c4u tric ca phéap danh sich anh
tham chiéu dép lai viéc liéu cAu tric ct phap danh sach anh tham chiéu ¢6 duoc
bao gbm trong tip thong sb day ciia dong bit.

8. Phuong phéap theo diéﬁ 1, trong d6 quy tic dinh dang con chira rang mét
ho#c nhiéu phan tir ¢t phap dugc bé qua trong cAu tric ¢t phap danh sach anh
tham chiéu va ring mot hodc nhidu phén tir ¢t phip dugce bao gbm ddi v&i mdi
cAu trc ¢t phép trong s6 cAu tric ct phap danh sach anh tham chibu nay va cdu
trtic ¢t phép danh sach anh tham chiéu khéc.

9. Phuong phép theo didu 1, trong d6 quy tic dinh dang con chi ra rang mot
hodc nhiéu phén tir cd phép duoc bd qua trong cAu tric ca phap danh sach anh
tham chiéu va ring mot hodc nhidu phén tir ¢t phap dugc bao gbm dbi v6i mdi
danh séch trong s6 cac danh sach dnh tham chiéu.

10. Phuong phép theo didu 1, trong d6 quy tdc dinh dang con chira rang mot
hodc nhiéu phan tir ¢t phap dugc bé qua trong cAu triic ct phap danh sach anh
tham chiéu va mot hodc nhiéu phan tir ci phap dugc bao gbm ddi véi cau tric
¢l phép danh séch anh tham chidu nay va céu tric ct phap danh sach anh tham
chiéu khac.

11. Phuong phap xtt Iy video (vi du, phuong phép 740 nhu dugc thé hién
trén FIG. 7D), bao gdm cac buéc: thuc hién 742 bién ddi gitra video va dong bit
ctia video, trong d6 dong bit twong thich v6i quy tic dinh dang, trong d6 quy téc
dinh dang chi ra viéc liéu phén tr cti phap lién quan t6i cac anh tham chiéu trong
danh sach anh tham chiéu c¢6 dugc bao gdm trong cAu tric ct phap danh séch

anh tham chiéu.
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12. Phuong phép theo diéu 11, trong d6 danh sach &nh tham chiéu 12 danh
sach anh tham chiéu 1.

13. Phuong phép theo didu 11, trong d6 quy tic dinh dang phu thudc vao
viéc liéu bién sb X c6 bing gia tri cu thé, trong d6 X phu thudc vao kiéu lat cua
vung video.

14. Phuong phép theo diéu 11, trong d6 gié tri cu thé 14 bang 1 hosc 2.

15. Phuong phép theo diéu bét ky trong sb céc diéu trén day, trong d6 phan
tir ¢t phap bao gbém cd chi béo v& su hién dién cta danh sich anh tham chiéu
trong tdp thong s day.

16. Phuong phap theo difu bat k¥ trong sb cac diéu trén d4y, trong d6 phan
tir ¢t phép chi béo chi s ctia danh sach anh tham chiéu.

17. Phuong phéap theo didu bt k¥ trong sb cac didu trén d4y, trong d6 phin
tlr ¢t phap chi bdo gia tri cta céc bit ¢6 gia tri thdp nhét ciia céc sb dém tht tu
anh ctia anh tham chiéu dai han.

18. Phuong phap theo didu bét ky trong sd cac didu trén déy, trong d6 phin
tir ¢t phép chi bao viée liu hiéu sb gifta cac bit cé gia tri cao nhét coa céc sb
dém thir tr anh cta anh hién tai va anh tham chiéu dai han c6 duoc bao gém
trong dong bit.

19. Phuong phép theo didu bét ky trong sb cac diéu trén day, trong d6 phan
tir ¢t phép chi béo viéc liéu hi€u sd gitra cac bit c6 gia tri cao nhét cia céc sd
dém tht ty anh cta anh hién tai va anh tham chiéu dai han ¢6 dugc bao gém
trong dong bit.

20. Phuong phap theo diéu bat ky trong sb cac didu tir 1 t6i 19, trong d6 sy
bién di bao gdm mi héa video thanh dong bit.

21. Phuong phép theo diéu bét ky trong sd céc didu tir 1 t6i 19, trong d6 su
bién ddi bao gdm giai ma video tir dong bit.

22. Phuong phép theo diéu 1 t6i 19, trong d6 su bién d6i bao gdm tao ra
dong bit tr video; va phuong phép con bao g6m budc: uu trir dong bit trong vét
ghi may tinh doc duoc bét bién.

23. Thiét bi xr ly video bao gém bd x Iy duge tao cAu hinh dé thuc hién

phuong phap dugc néu trong mot hodc nhidu didu bét ky trong s cac diéu tir 1
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tai 22.

24. Phuong phap luu trit dong bit cia video, bao gbm, phuong phap dugc
néu trong diéu bat ky trong sé cac didu tir 1 t6i 22, va con bao gdm buéc huu trit
dong bit vao vat ghi méy tinh doc dugc bét bién.

25. Mbi trudng may tinh doc dugce luu trir mé chuong trinh ma, khi dugc
thue thi, khién b xir Iy thuc hién phuong phép duoc néu trong mot hodc nhiéu
didu bat ky trong sb cac diéu tir 1 t6i 22.

26. Moi trudng may tinh doc dugc ma luu trit dong bit dugc tao ra theo
phuong phap bt ky trong sb cac phuong phap dugc mo ta trén day.

27. Thiét bi xit 1y video dé luu trir dong bit, trong d6 thiét bi xr ly video
dugc tao cAu hinh d thuc hién phuong phap dugc néu trong mot hodc nhiéu didu
bat ky trong sb cac diéu tir 1 t&i 22.

Trong ban md ta, thudt nglt “xir ly video™ cé thé dugc ding dé chi ma héa
video, giai mi video, nén video hodc giai nén video. Vi du, cac thuat toan nén
video c6 thd duge ap dung trong khi bién dbi tir biéu dién diém &nh cda video
sang su biéu dién dong bit twong tng hodc ngugc lai. Su biéu dién dong bit ctia
khéi video hién tai co thé, vi du, tuong ng vdi cac bit ma hodc cung nam & hodc
trai dai trong céc vi tri khac nhau bén trong dong bit, nhu dugc xac dinh boi cu
phap. Vi du, khbi macro c6 thé duoc ma hoa theo cac gia tri du 16i duge chuyén
d6i va duge tao ma va con bing cach sir dung cac bit trong cdc tiéu dé va céc
treomg khac trong dong bit. Hon nita, trong khi bién di, bd giai ma c6 thé phan
tich dong bit khi biét ring mot sb trudong c6 thé hién dién, hoic khong hién dién,
dva trén su x4c dinh, nhu dugc mo ta trong céc gidi phép trén day. Tuong tu, bd
ma héa c6 thé xac dinh rang cac trudng cl phap da biét 14 ¢ hoic khong duge
bao gbém Vva tao ra sy biéu dién duogc tao ma mot cach twong g bing cach bao
gbm hoic loai trir cc trudng ch phép tir su biéu dién dugc tao ma.

Céc giai phap duge mo ta va cic gidi phap khac, cdc vi dy, cac phuong 4n,
cac mddun va céc hoat dong chirc ning dugce mo ta trong ban mo ta ndy co thé
duoc thuc hién trong hé mach dién tir k§ thudt sd, hodc trong phﬁn mém, phé‘m
sun, hodc phan cting mdy tinh, bao gbm cac cAu tric duge mo ta trong ban md

ta ndy va cac phuong 4n twong duong vé mét cau tric cia chiung, hodc trong cac
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su két hop ciia mét hoic nhiéu trong sb chiing. Cic phuong 4n dugc md ta va
khac nita c6 thé duoc thuc hién duéi dang mot hodc nhiéu san phém chuong
trinh may tinh, tirc 14, mot hodc nhiéu mddun ciia cac 1énh chuong trinh may tinh
duoc ma hda trong mdi truong may tinh doc duge dé thuc thi béi, hodc dé diéu
khién hoat dong cua, thiét bi xtr 1y dix liéu. M6i truong may tinh doc duwrgc cd thé
1a thiét bi lwu trit méay doc duoc, nén luu trir may doc dugc, thiét bi nhd, san
phém thue hién tin hiéu dugc lan truyén méy doc duogc, hodc su két hop ciia mot
hoic nhidu déi tuong nay. Thuét ngit “thibt bi xir ly dit liéu” bao ham tat ca thiét
bi, cac bd phan, va c4c may dé xtr Iy dir lidu, bao gdm vi du bd xir Iy 14p trinh
duge, méy tinh, hodc nhiéu bo xt 1y hodc may tinh. Thiét bi c6 thé bao gf‘)m,
ngoai phan cting, ma ma tao ra mdi trudng thyc thi d6i v6i chuong trinh méy
tinh dang dugc xem xét, vi du, md ma cAu thanh phén sun bd xir Iy, ngin xép
giao thire, hé théng quan ly co s& dit li€u, hé diéu hanh, hoic su Két hop cia mot
hodc nhiéu trong ) chting. Tin hiéu dugc lan truyén 12 tin hiéu dugce tao ra mot
céch nhan tao, vi dy, tin hiéu dién, quang hoc, hodc dién tir dugc tao ra b?mg
méy , ma dirgc tao ra dé mi héa thong tin dé truyén t6i thiét bi thu thich hop.
Chuong trinh may tinh (con dugc biét nhu chuong trinh, phan mém, Gng
dung ph?m mém, tap Iénh, hodc md) céd thé duoc viét dudi dang bét ky cta ngén
ngit 14p trinh, bao gdm cac ngdn ngit bién dich hodc dién dich, va c6 thé duoc
trién khai dudi dang bat ky, bao gdm dudi dang chuong trinh doc 14p hodc dudi
dang modun, thanh phﬁn, tha tuc con, hodc don vi khéc thich hop dé sir dung
trong mdi truong mday tinh. Chuong trinh méy tinh khong nhét thiét phai twong
ung voi tép tin trong hé théng tap tin. Chuong trinh c6 thé dwoc luu trong phan
ctia tip tin ma gift cac chuong trinh khéc hodc dif liéu (vi du, mot hodc nhiéu tap
1énh duoc luu trong tai liéu ngdn ngir danh déu), trong mét tap tin duge danh
riéng cho chuong trinh dang dugce xem xét, hodc trong nhidu tép tin dugc két hop
(vi dy, céac tép tin ma luu trit mot hodc nhiéu médun, cic chuong trinh con, hoic
cac phan ciia ma). Chuong trinh mdy tinh c6 thé dugc trién khai d¢é dugc thuc thi
trén mét may tinh hodc trén nhiéu mdy tinh ma ndm & mot dia diém hoic duoc

phén b0 trén nhiéu dia diém va dugc lién két boi mang truyén thong.
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Céc qué trinh va céac lubng 16gic duge mo ta trong ban mo ta ndy co thé duogc
thure hién bdi mét hodc nhiéu b xir Iy 14p trinh dugc thue thi mdt hodc nhiéu
chuong trinh may tinh dé thuc hién céc chirc ning bing cach diéu hanh trén dit
liéu dAu vao va tao ra du ra. cac qué trinh va cic ludng 16gic nay ciing co thé
duoc thuc hién béi, va thiét bi cling c6 thé dugc thyc hién duéi dang, hé mach
16gic chuyén dung, vi dy, mang cdng truomg lap trinh dugc FPGA (field
programmable gate array) hodc mach tich hop chuyén dung ASIC (application
specific integrated circuit).

Céc b xit Iy thich hop d8 thuc thi chrrong trinh may tinh bao gdm, vi dy, ca
bo vi xtt Iy van ning 1in bd vi xt ly chuyén dung, va mét hoic nhidu b xtr Iy
bét k¥ ciia loai may tinh k¥ thuét s6 bat ky. Thong thudng, bo xit Iy s& nhan céc
1énh va dir liéu tir bd nhé chi doc hodc by nhé truy cap ngau nhién hoic tir ca
hai. Céc phan t co ban cila mdy tinh 13 bd xir Iy ¢ thyc hién céc lénh va mot
hoic nhidu thiét bi nhé dé luu trir cac 1énh va dit liéu. Thong thudng, méy tinh
s& con bao gbm, hoic duge két nbi theo cach hoat dong duoc dé nhan dir liéu tir
hogc chuyén dir liéu t6i, hodic ca hai, mot hodc nhiéu thiét bi lwu trir dung luong
16n dé Iuwu trix dix liéu, vi du, cac dia tir, quang tir, hodc cac dia quang hoc. Tuy
nhién, may tinh khong cin phai c6 céc thiét bi ndy. Moi trudng may tinh doc
dugc thich hgp dé ru trit c4c 1énh chwong trinh mdy tinh va dir liéu bao gbm tat
ca cac dang cua by nhé bét bién, phuong tién va céc thiét bi nhé, bao gE‘)m vi du
céc thiét bi nhé ban dén, vi du, EPROM, EEPROM, va céc thiét bi nhé nhanh;
céc dia tir, vi du, cac & ctng trong hodc 6 cing luu dong; cac dia quang tir; va
céc dia CD ROM va DVD-ROM. B xir I va bd nhé c6 thé duge bd sung béi,
hodc duoc tich hop trong, hé mach 16gic chuyén dung.

Trong khi ban mo ta nay chira nhidu d4u hiéu cu thé, ching khong dugc coi
1a 1 cac d4u hiéu giGi han pham vi cta dbi tuong bét ky hodc ctia nhitng gi c6
thé dugc yéu ciu bao hd, ma 1a cac phén mo ta ctia cac diu hidu ma c6 thé 1a cu
thé déi v6i cac phuong 4n cu thé clia cac ky thuat cu thé. Cac d4u hiéu da biét
ma dugce md ta trong ban mo ta ndy trong ngft canh cla cic phuwong 4n riéng bi€t
cling c6 thé dugc thuc hién trong su két hop trong mdt phuong an. Ngugce lai,

céc dau hiéu khac nhau ma dugc md ta trong nglt canh ciia mét phuong én cling
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¢6 thé duoc thuc hién trong nhiéu phuong an mot cach riéng biét hodc trong su
két hop phu thich hop bét ky. Hon nita, mic di cac ddu hiéu c6 thé duge md ta
trén day 12 hoat dong trong céc su két hop da biét va thim chi ban dau duge yéu
cau bao ho nhu vy, mdt hodc nhiéu diu hiéu tir su két hop dugc yéu cau bao hd
c6 thé trong mot sb truong hop duge loai bo khoi su két hop, va su két hop duoc
yéu cu bao ho c6 thé hudng dén su két hop nhd hodc bién thé cua su két hop
nho.

Tuong tu, trong khi cac hoat dong dugc md ta trén cac hinh v& theo thur tu
cu thé, didu nay khong duoc hiéu 1a yéu ciu cac hoat dong nay dugc thuc hién
theo thir tu cu thé dugc thé hién hoic theo thit tu lién tiép, hoac ralmg, tat ca cac
hoat dong dugc minh hoa dugce thuc hién, dé dat dugc cac két qua mong mubn.
Hon nita, sy tach biét ciia cac thanh phan hé théng khac nhau trong cac phuong
an dugc md ta trong ban mé ta nay khong dugc hiu 12 yéu cdu rang su tach biét
ndy trong tAt ca cac phuong 4n.

Chi mot vai phuong 4n thyc hién va cac vi du cac phuong 4n dugc md ta va
cac phuong 4n thuc hién, nang cao va cac bién thé khac nira c6 thé dugc thuc

hién dua trén nhitng gi dugc md ta va dugc minh hoa trong ban mo ta nay.
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YEU CAUBAO HO
1. Phurong phap xur ly video bao gbm cac buéc:
thue hién bién d6i giira video bao g6m mdt hoic nhiu anh va dong bit
cua video;
trong d6 dong bit tudn theo quy tic dinh dang;

_ trong d6 quy tic dinh dang xé4c dinh ring mot hodic nhidu phan tir cti phap
chi bao thong tin tao ma dugc bao gbm c6 chon loc trong tép hop tham s6 anh
ciia dong bit dép lai viéc liéu nd cd chi bao raing mdi anh vién dan dén tap hop
tham s anh bao gdm mot 14t. |
2. Phuong phap theo diém 1, trong d6 mot hodc nhiéu phan tir ¢t phép bao gb6m

P~hibi AN A 51

nhidu c& ma chi bao liéu cac phan tir ¢t phép tao ma cu thé dug

o
o

O

ao gom hodc
trong ciu tric ¢t phap tiéu d& &nh hoic truc tiép trong tiéu dé 1at, va

trong d6 quy tic dinh dang con xéac dinh loai bd nhiéu c& trong trudng
hop no6 chi bao rang mdi anh vién din dén tap hop tham s§ anh bao gdm mot lat,
va céac gia tri cia nhiéu c& dugc suy ra bing 0 vén chi béo rang cac phan tir ci
phép tao mé cu thé dugc bao gdm truc tiép trong tidu dé lat.
3. Phuong phép theo didm 2, trong d6 nhiéu c& bao gdm cd thir nhét chi béo liéu
thong tin danh sach anh tham chidu dugc bao gdm hoic trong cAu tric ca phap
tidu @ anh hogc truc tiép trong tiéu dé 1at.
4. Phuong phap theo diém 2 hoac 3, trong d6 nhidu c& bao gbém c& thir hai chi
béo liéu thong tin loc tach khdi dugc bao gdbm hoic trong cAu triic ct phép tiéu
@ anh hoic truc tiép trong tidu dé lat.
5. Phuong phép theo diém bat k¥ trong sb cac diém tr 2 dén 4, trong d6 nhiéu
cd bao gdm c&r thir ba chi bo liéu thong tin loc do 1éch thich tmg mau duge bao
gbm hoic trong cAu tric ¢t phép tiéu dé anh hogc truc tiép trong ticu dé 1at.
6. Phuong phap theo diém bét ky trong sb cac diém tir 2 dén 5, trong d6 nhiéu
cd bao gbdm cd& thir tu chi bdo liéu théng tin loc vong thich img dugc bao 2dm
hoic trong céu tric ct phap tiéu d2 anh hodc truc tiép trong tiéu dé 1at.
7. Phuong phép theo diém bat k¥ trong s6 céc diém tir 2 dén 6, trong d6 nhiéu
cd bao gdm cd thir nam chi béo liéu thong tin dur bdo ¢6 trong s& duge bao gdm

hodc trong cAu triic ¢t phap tiéu 2 anh hojc trirc tiép trong tidu dé 1at.
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8. Phuong phép theo diém bt ky trong sé cac diém tir 2 dén 7, trong d6 nhidu
cd bao gdm cd thir sau chi béao liéu thong tin delta tham sb luong tir hoa duge
bao gdm hoic trong cdu tric ct phép tiéu @2 anh hoic truc tiép trong ticu dé lat.
9. Phwong phap theo diém bét ky trong s6 cac diém tir 1 dén 8, trong d6 mot hodc
nhiu phén tir ci phap bao gbm cd thir bdy ma chi béo liéu cac hoat dong loc
trong vong gifta cac dudng bién 14t dugce kich hoat cho cac anh vién dan dén tap
hop tham s6 anh.
10. Phuong phép theo diém 9, trong d6 quy tic dinh dang con x4c dinh loai bd
cO thir bay trong trudong hop né chi bao rang mdi anh vién dén dén tap hop tham
s6 anh bao gdbm mot 14t, va gid tri ciia cd thit bay duge suy ra bang 0 vbn chi bao
ring cac hoat déng loc trong vong gifra cac dudng bién lat bi v hiéu hoa cho tép
hop tham sd anh.
11. Phuong phép theo diém bat ky trong sb cac diém tir 1 dén 10, trong d6 quy
tic dinh dang con xac dinh dé bao gém chi bao thyuc hién chi bao liéu mbi anh
vién dan dén tap hop tham sé anh c6 mot 14t trong tap hop tham s anh.
12. Phuong phép theo diém bét ky trong s cac diém tir 1 d&én 11, trong d6 phép
bién dbi bao gdm budc ma héa video thanh dong bit.
13. Phuong phap theo diém bat ky trong sb cac didm tir 1 d&én 11, trong d6 phép
bién dbi bao gdm budc giai ma video tir dong bit.
14. Thiét bi xit 1y dit liéu video bao gdm bé x1r Iy va bo nhé bét bién c6 cac 1énh
trén d6, trong d6 céc 1énh khi thuc thi béi b xit 1y, khién bb xtr Iy

thuc hién bién dbi gitra video bao gém mot hodc nhiéu anh va dong bit ctia
video;

trong d6 dong bit tuin theo quy tic dinh dang;
trong do6 quy téc dinh dang xac dinh ring mot hodc nhiéu phan tir ¢t phap

chi bao thong tin tao ma dugc bao gbm c6 chon loc trong tép hop tham sé anh
cta dong bit dap lai viée liéu n6 cé chi bdo rang mdi anh vién din dén tap hop
tham sb anh bao gdbm mot 1at.
15. Vit ghi mdy tinh doc dugc bét bién luu trit cac 1énh khién bo xi 1y:

~ thue hién bién dbi giita video bao gbm mot hodc nhidu anh va dong bit

cuia video;
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trong d6 dong bit tuan theo quy tic dinh dang;

trong d6 quy tic dinh dang x4c dinh ring mot ho#c nhiéu phén tir ¢t phap
chi bdo thong tin tao ma dugc bao gdm c6 chon lgc trong tap hop tham s6 anh
cia dong bit dép lai viéc liéu n6 c6 chi bao rang mbi anh vién din dén tap hop
tham sb anh bao gdbm mot l4t.
16. Phuong phép luu trit dong bit ctia video bao gdm céc budc:

tao dong bit cta video bao gém mot hodc nhiéu anh; va

lru trit dong bit trong vat ghi may tinh doc dugc bét bién,

trong d6 dong bit tuin theo quy tic dinh dang;

trong d6 quy tic dinh dang x4c dinh ring mot hodc nhiéu phan tir ¢ phap

’)

chi bao thong tin tao ma dugc bao gdm c6 chon loc trong tap hop tham sb anh
ctia dong bit dap lai viéc liéu n6 c6 chi bdo rang moi anh vién dan dén tap hop

tham sb anh bao gébm mot 14t.
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