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(57) Séng ché d cap dén phuong phap lap ma video. Theo mdt phuong phap, ludng
bit dugce tao ra tai bd ma héa hoidc dugc nhén tai bd gidi ma, trong do luéng bit twong
(g v6i dit liéu dugce 14p ma cda dit 1iéu video hién thoi ¢ 16p hién thoi. Ludng bit tuan
theo yéu cau twong hop ludng bit twong tmg véi ca cac gid tri chidu sdu bit cho 16p
hién thoi va 16p tham chiéu déu giéng nhau va cac gia tri chi s6 dinh dang chroma cho
16p hién thoi va 16p tham chiéu déu gidng nhau. Dt liéu video hién thoi & 16p hién thoi
sau d6 dugc ma hoa hoac dugce gidi ma béng cach st dung dir li€u video tham chiéu &

16p tham chiéu.
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Linh vie k§ thuit dwoc dé cap

Sang ché dé cap dén 14p ma video da 16p (layer-wise). Cu thé hon 13, sang ché dé
cap dén phwong phap lap ma video.
Tinh trang ky thuat ciia sang ché

Theo phién ban VVC 7 (B. Bross, va cac cong su, “Lap ma video da ndng (Phién
ban 7)”, Nhom chuyén gia 1ap ma video (JVET) cta ITU-T SG 16 WP 3 va ISO/IEC
JTC 1/SC 29/WG 11, Hdi nghi lan tht 16: Geneva, CH, ngay 1 dén 11 thang 10 2019,
Tai liéu: TVET-P2001), 1ap ma layer-wise duoc hd tro. CAu trac 16p nay dugc dinh
nghia trong bd tham s6 video (VPS) nhu duoc thé hién & bang 1.

Vps_max_layers minusl x4c dinh s& lugng céc 16p video trong cdu trac VPS.
Cac ct phap, vps_all independent layers flag, vps independent layer flag[i], va
vps_direct ref layer flag[i][j ] x4c dinh d6 phu thudc tham chiéu dir lidu lién 16p.

Bang 1. Bo tham s video (VPS) trong VVC hd trg céu tric 16p

video parameter set rbsp() { Bién md
ta
vps_video parameter set id u(4)
vps_max_layers minusl u(6)
vps_max_sublayers minusl u(3)

if( vps_max_layers_minusl > 0 && vps_max_sublayers minusl >0 )

vps_all layers same num_sublayers flag u(l)

if( vps_max_layers minusl >0 )

vps_all independent layers flag u(1)

for(1=0;1<=vps_max layers minusl;it++) {
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vps_layer id[ 1] u(6)

if(i>0 && !vps_all independent layers_flag ) {

vps_independent layer flag[ i ] u(l)

if( !vps_independent layer flag[i])

for(j=0;j <i;j++)

vps_direct ref layer flag[i][j ] u(l)

}

if( vps_max_layers minusl >0) {

if( vps_all_independent layers_{flag )

each layer is an ols flag u(l)

if( leach layer is an ols_flag) {

if( !vps_all independent layers_flag )

ols_mode_idc u(2)

if( ols mode ide==2) {

num_output layer sets minusl u(8)

for(i=1;i<=num_output layer sets_minusl;i-++)

for(j=0;j<=vps max_layers_minusl; j++)

ols_output layer flag[i][] ] u(l)
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vps_num_ptls

u(8)

for(1=0;i<vps_num_ptls; i++) {

if(i>0)

pt present flag[ 1]

u(l)

if( vps_max_sublayers_minusl > 0 &&

lvps_all layers same num_sublayers_flag )

ptl_max temporal id[1 ]

u(3)

}

while( !byte aligned( ) )

vps_ptl byte alignment zero_ bit /* equal to 0 */

u(l)

for(1=0;i<vps_num_ptls; i++)

profile_tier level( pt_present flag[ i], ptl_max_temporal id[i])

for(i=0; i< TotalNumOlss; i++)

if( NumLayersInOls[ 1] > 1 && vps_num_ptls>1)

ols ptl idx[1]

u(8)

if( !'vps_all independent layers_flag )

vps_num_dpb_params

ue(v)

if( vps num_dpb_params >0) {

same dpb_size output or nonoutput_flag

u(l)
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if( vps_max_sublayers minusl >0 )

vps_sublayer dpb params present_flag

u(l)

}

for(i=0;1i<vps_num_dpb_params; i++) {

dpb_size only flag[1i]

u(l)

if( vps_max_sublayers minusl > 0 &&

lvps_all layers same num_sublayers flag )

dpb_max_temporal id[ 1]

u(3)

dpb_parameters( dpb_size_only_flag[ 1],
dpb_max temporal id[1i ],

vps_sublayer dpb params_present_flag )

}

for(i=0;1i<vps max layers minusl && vps_num_dpb_params >

I;i++){

if( 'vps_independent layer flag[i])

layer output dpb params_idx[ 1 ]

ue(v)

if( LayerUsedAsReflayerFlag[ 1 ] &&

Isame dpb size output or nonoutput flag )

layer nonoutput dpb params_idx[ i ]

ue(v)

}

vps_general hrd params_present flag

u(1)

if( vps_general hrd params_present flag ) {
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general hrd parameters( )

if( vps_max_sublayers minusl >0 )

vps_sublayer cpb_params_present_flag u(l)
if( TotalNumOlss > 1)
num_ols hrd params minusl ue(v)
for(i=0;1i<=num_ols hrd params minusl; i++) {
if( vps_max_sublayers_minusl > 0 &&
lvps_all layers same num_sublayers flag )
hrd max tid[ 1] u(3)
firstSubLayer = vps_sublayer cpb_params_present_flag ? 0 :
hrd max tid[ 1 ]
ols_hrd parameters( firstSubLayer, hrd max_temporal id[i])
)
if( num_ols_hrd params_minusl >0)
for(i=1;1i< TotalNumOlss; it++)
ols_hrd idx[ 1] ue(v)
3
vps_extension_flag u(l)
if( vps_extension flag )
while( more rbsp data( ) )
vps_extension data flag u(l)
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rbsp_trailing bits( )

& mdi 16p, mot hodc nhidu bo tham s6 chudi anh (SPS) duge bao higu. SPS chira
nhiéu théng tin video, ching han chiéu rong/chiéu cao 4nh 16n nhét, dinh dang mau
(chroma), kich ¢& CTU, v.v. Du doén li€n 16p c6 thé dugc hd tro trong VVC. Giita hai
16p khac nhau, cac anh dugce khoi phuc ¢ 16p thip hon c6 thé duogc st dung lam cac
anh tham chiéu cta 16p cao hon. Néu céc kich ¢& anh khac nhau, phwong phap 14y lai
mAu anh tham chiéu duoc st dung dé tao ra céc khdi du doan. Vi vdy, hai 16p c6 céc
kich ¢& anh khac nhau khong 13 vAn @ khi tham chiéu layer-wise trong VVC. Tuy
nhién, néu cac dinh dang chroma cua hai 16p khac nhau, thi c6 thé c6 nhidu van dé dbi
v6i du doan lign 16p. Vi du, néu 16p thp hon 1 16p dugc lap ma don sdc va 16p cao
hon ¢6 dinh dang chroma 420, thi bién du doan thanh phén chroma khong thé duoc tao

ra bang cach st dung dy doan lién 16p.
Ban chit ky thuit cia sing ché

Phuong phap va thiét bi 14p ma video bing céach st dung co ché du doan da 16p,
dugc bdc 16. Theo mdt phuong phép, luéng bit dugce tao ra tai bd ma hoa hodc dugc
nhén tai b giai ma, trong do ludng bit twong tmg véi dit lidu dugc 14p ma cua dit ligu
video hién thoi & 16p hién thoi. Ludng bit tuin theo yéu cAu twong hop ludng bit trong
g v4i ca céc gia tri chiéu su bit cho 16p hién thoi va 16p tham chiéu déu gidng nhau
va cac gia tri chi s6 dinh dang chroma cho 16p hién thoi va 16p tham chiéu déu gibng
nhau. Dit liéu video hién thdi & 16p hién thoi sau d6 dugc ma héa hodc duge giai ma

bang cach sir dung dit liéu video tham chiéu & 16p tham chiéu.

Theo mot phuong &n, cc gié trj chidu sau bit cho 16p hién thoi va 16p tham chiéu
duge suy dan tir cac thanh phan ct phép bit_depth_minus8 trong ludng bit, trong d6
c4c thanh phéan ct phép bit_depth_minus8 twong tmg v6i cac gid tri chidu sau bit trir 8

cho 16p hién thoi va 16p tham chiéu mét cach twong Gng.

Theo mot phuong an, céc gid tri chi sb dinh dang chroma cho 16p hién thoi va 16p
tham chiéu dugc xidc dinh theo cac thanh phan ct phap chroma_format_idc trong

ludng bit, trong d6 cac thanh phan ct phép chroma format idc chroma_ format idc

6
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nhén dang viéc lay mau chroma so v6i viée lay mau séng (luma) cho 16p hién thoi va

16p tham chiéu mdt c4ch twong Ung.

Theo phuong phép khac, luéng bit dugc tao ra tai bd ma hoéa hodc dugc nhén tai
bd gidi ma, trong 4o luéng bit twong tng v6i dit liéu duoc 1dp ma cua dit li€u video
hién thoi ¢ 16p hién thoi. Ludng bit tuén theo yéu cdu twong hop ludng bit bao gdm
didu kién thir nhat, diéu kién thir hai, hogc ca diéu kién tht nhat va diéu kién thir hai.
Pidu kién th@ nhat twong (mg v6i chiu sau bit thir nhét cho 16p hién thoi 16n hon hodc
bang chidu sau bit tht hai cho 16p tham chiéu. Piéu kién th hai twong Gng véi chi s&
dinh dang chroma thur nhét cho 16p hién thoi 16n hon hodc bé‘mg chi sb dinh dang
chroma thit hai cho 16p tham chiéu, va chi s6 dinh dang chroma tht nhét va chi s6 dinh
dang chroma tht hai nhan dang viéc léy mau chroma so véi viéc léy mau luma cho 16p
hién thoi va 16p tham chiéu mot cach tuong tmg. Gia tri chi s6 dinh dang chroma 16n
hon bidu thi ring mat do 14y mAu cao hon. Dit liéu video hién thoi & 16p hién thdi sau
d6 duoc ma hoa hoac dugc giai ma béng c4ch str dung dit liéu video tham chiéu & 16p
tham chiéu cliing v&i chidu sau bit tht nhat va chiéu sau bt thtr hai, chi s6 dinh dang
chroma tht nhat va chi s dinh dang chroma thtr hai, hodc ca chidu sau bit thir nhét va
chidu sau bit thir hai va chi s dinh dang chroma tht nhét va chi sé dinh dang chroma
thtr hai.

Theo phuong phap khéc nita, dit licu dau vao dugc nhan, trong d6 dir liéu dau
vao tuong tmg véi dit liéu video & 16p hién thoi tai bd ma hoa video hodc dit liéu dau
vao tuong tng véi dit lidu video duge 1ap ma & 16p hién thoi tai bd giai ma video. Bu
chuyén dong duoc 4p dung cho dit liéu video & 16p hién thoi tai bd ma hoa hodc dugc
ap dung cho dit li¢u video dugc 14p ma & 16p hién thoi tai bd gidi mé video bing cach
str dung dit li€u video tham chiéu & 16p tham chiéu. B chuyén dong sir dung thong tin
chtra c4c dinh dang chroma hodc mdot hodc nhiu bién lién quan dén dinh dang chroma
cho ¢4 16p hién thoi va 16p tham chiéu, cac gia tri chiéu siu bit cho ca 16p hién thoi va
16p tham chiéu, hodc ca cac dinh dang chroma hodc mot hodc nhiéu bién lién quan dén
dinh dang chroma cho ca 16p hién thoi va 16p tham chiéu va céc gia tri chiéu siu bit
cho ca 16p hién thoi va 16p tham chiéu.

Theo mdt phuong 4n, cac dinh dang chroma hodc mot hoac nhiéu bién bao gém
bién thr nhit tuong tmg véi thira s6 14y miu con chroma ngang, bién thtr hai twong

{g v6i thira s6 1dy mau con chroma dimg, hodc ca bien thi nhat va bién th hai.

7
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Theo phuong an khéc, cac gia tri chiéu sdu bit dugc suy din tr cdc thanh phan ct
phap dugc bao hi€u trong ludng bit hodc dugc phén tich tir ludng bit, trong d6 céc
thanh phan ct phép trong tmg v6i cdc gid tri chidu sdu bit trir 8 cho 16p hién thoi va
16p tham chiéu mét cach twong tng.

Theo phuong an khéc, vi tri mAu tham chiéu cua 16p tham chiéu duoc tinh & phép
bu chuyén dong bang cach st dung thira sb 14y miu con chroma ngang, thira sb lay

mau con chroma ding, hodc ca hai thira so vira néu.

Theo phuong 4n khéc, vi tri mau tham chiéu ctia 16p tham chiéu dugc tinh & phép
bu chuyén dong bang cach st dung ty 1& gitra thira 36 14y mAu con chroma ngang cia
16p hién thoi véi thira s6 14y mau con chroma ngang ctia 16p tham chiéu, ty 1& giira
thira s6 14y mau con chroma dimg cua 16p hién thoi voi thira s6 14y mAu con chroma

dting cua 16p tham chiéu, hodc cd hai ty 1€ vira néu.
M0 ta van tit cac hinh vé

Fig. 1 minh hoa so dd khéi dugc 14y lam vi du cia hé théng tich hop 1ap ma
video layer-wise dugc rang budc diéu kién theo phuong 4n cua sang ché, trong d6 ca
cac gia tri chiéu sau bit va céc gid tri chi sb dinh dang chroma cho 16p hién thoi va 16p

tham chiéu 1a gidng nhau;

Fig. 2 minh hoa so dd khdi dugc ldy lam vi du cia hé thong tich hop 1dp ma
video layer-wise dugc rang budc diéu kién theo phuong 4n cla séng ché, trong d6
chidu sau bit cho 16p hién thdi 16n hon hodic bing chiéu sau bit cho 16p tham chiéu,
hodc chi sé dinh dang chroma cho 16p hién thoi 16n hon hogc bang chi s6 dinh dang

chroma cho 16p tham chiéu; va

Fig. 3 minh hoa so dd khéi duoc 14y 1am vi du cta hé théng tich hop 1dp ma
video layer-wise dugc rang budc diéu kién theo phuong 4n cia sang ché, trong d6 bu
chuyén dong str dung thong tin chita cac dinh dang chroma hodc mot hodc nhiéu bién
lién quan dén dinh dang chroma cho ca 16p hi¢n thoi va 16p tham chiéu, hodc cic gia

tri chidu sau bit cho c& 16p hién thdi va 16p tham chiéu.
M ta chi tiét sang ché

Phin mo ti du6i ddy 1 phin md ta céch thirc tét nhat thuc hién séng ché. Phan

md ta ndy dugc dua ra nhim muc dich minh hoa céc nguyén ly chung cta sang ché
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cht khong nhim giéi han sang ché. Pham vi cta sang ché dugc xac dinh ding nhét

bang cach tham chiéu cac diém yéu cau bao hd dinh kém.

Sé& d& dang duoc hidu ring nhiing thanh phan ctia sing ché, nhu duge mo ta va
duwoc minh hoa tdng quét trén céc hinh v& & ban md ta nay, co thé dugc sip xép va
duoc thiét ké theo rat nhiéu dang cAu hinh khac nhau. Do d6, phdn m6 ta chi tiét hon
vé cac phuong 4n cua cac hé théng va cac phuong phap clia sang ché, nhu dugc thé
hién trén cac hinh v&, khong nhim gi¢i han pham vi cla sang ché, nhu duoc yéu ciu
bao hd, ma chi 13 dai dién cho cac phuong 4n duoc chon cua sang ché.

99 <¢

Tham chiéu toan bd ban md ta ndy theo “mot phuong an”, “phuwong an”, hodc
cach dién dat twong tu c6 nghia la mot dAu hiéu, cAu trac, hodc dic tinh cu thé nao d6
duoc mo ta theo cac phuong an c6 thé thudc it nhit mot phuong 4n cla séng ché. Do
do, su xuit hién cua cdc cum tir “theo mdt phuong an” hodc “theo phuong an” o
nhitng phan khac nhau trong toan bd ban mo ta nay khong c6 nghia 1a nhit thiét phai

@& cap dén phuong an gidng nhau.

Ngoai ra, cac dAu hiéu, cac cAu tric, hodc cac dic tinh da duge md ta co thé dugc
két hop theo bét ky cach thirc phi hop nao theo mot hodc nhiéu cac phuong 4n. Tuy
nhién, ngudi c6 hiéu biét trung binh trong linh vuc k¥ thudt twong tu nay s& biét ring
séng ché ¢6 thé dugc thuc hién ma khong c¢6 mot hodc nhiéu hon mdt trong sb cac
phuong an chi tiét cu thé, hodc dugc thuc hién véi cac phuong phap khac, cac thanh
phan khac v.v. Mt khéc, céc chu triic d4 biét 16, hodc cac cach thirc da biét rd khong

duoc thé hién hodc dugc md ta chi tiét nham tranh lam roi cac khia canh ctia sang ché.

Céac phuong an dugc minh hoa ctia sang ché s& duoc hiéu ro nhat bing cach tham
chiéu dén cac hinh v&, trong d6 céc bd phén gidng nhau dugce gén céc ky tu sb gidng
nhau. Phan md ta dudi day duge du dinh chi lam vi du, va minh hoa gian lugc céc
phuong an dugc chon nhét dinh cua thiét bi va cac phwong phap cla sing ché nhu

duoc yéu cau bao ho & day.

O phan md ta nay, cac so chi dan giong nhau xuat hién trén céac hinh v€ va phéan
mo ta sé& biéu thi cac thanh phan tuong Gng hodc giong nhau theo nhi¢u cach nhin khac
nhau.

Phuong phép-1: Diéu kién rang budc cua dinh dang chroma



Theo sang ché nay, dinh dang chroma cta cac 16p khac nhau s& dugc dat didu
kién rang budc. Theo mdt phuwong 4an, dinh dang chroma cta hai hoac nhiéu hon hai
16p ma c6 dd phu thudce (vi du mot 16p duge tham chiéu boi 16p khéic) sé gibng nhau.
Dinh dang chroma ctia 16p cao hon s& gidng nhu dinh dang chroma cua céc 16p tham
chiéu thidp hon. Vi dy, c6 yéu cdu vé tuong hop ludng bit trong d6 gid tri
chroma_format_idc ctia 16p hién thoi s€ gidng nhur gia tri chroma_format idc cua cac
16p tham chiéu. Nhu duogc biét rd trong tiéu chuin VVC, chi s dinh dang chroma
nhan dang viéc 14y mAu chroma so v6i viée 14y mAu luma. Chroma format_idc c6 gia
tri béng 0, 1, 2 va 3 tuong Ung va4i dinh dang chroma la don sic, 4:2:0, 4:2:2, va 4:4:4
mdt cach twrong Gng. Pinh dang 4:2:0 (con dugc goi 1a 420) twong Ung v4i phép 14y
mAu con 2:1 ngang va dimg. Dinh dang 4:2:2 (con dugc goi 1a 422) twong Gng voi
phép 14y méu con 2:1 ngang. Dinh dang 4:4:4 (con duoc goi 1a 444) tuong Ung voi
khong cé phép 14y mAu con theo phuong ngang hodc dimg nao. Vi vay, gia tri chi sb
dinh dang chroma 16n hon biéu thi ring mat do 14y mAu con cao hon. Theo vi du khéc,
c6 yéu cu vé tuong hop ludng bit trong d6 gié tri chroma_format_idc ctia anh hién
thoi s& gidng nhu gia tri chroma_format idc clia cac anh tham chiéu. Theo phuong 4n
khac, cac gia tri cia cac thanh phin ct phap lién quan chiéu sau bit (vi du
bit_depth_minus8, bit depth luma_minus8, va/hogc bit depth_chroma minus8) cta
16p hién thoi cling dugce rang budc didu kién. Vi du, ¢ yéu cu vé twong hop ludng bit
trong d6 gia tri cua cdc thanh phin ca phap lién quan chiéu sau bit (vi du
bit_depth _minus8, bit_depth luma minus8, va/hodc bit depth _chroma minusg) cla
16p hién thoi s& gidng nhu ctia céc 16p tham chiéu.

Theo phuong an khac, cic gid tri cla cO mat phing mau riéng biét (vi du
separate_color_plane_flag) ciia 16p hién thoi cling duge rang bude didu kién. Vi dy, c6
yéu cau vé tuong hop ludng bit trong d6 gia tri clia c& mat phang mau riéng biét (vi du
separate_color plane flag) ctia 16p hi¢n thoi s€ gidng nhu cta cac 16p tham chiéu.
Theo phwong 4n khac, cac gid tri cla cac co pha mau (vi du
sps_chroma_horizontal collocated_flag va sps_chroma_vertical collocated flag) cua
16p hién thoi cling dugc rang budc didu kién. Vi du, ¢6 yéu cdu vé twong hop ludng bit
trong d6 gid tri ctia cc co pha mau (vi du sps_chroma horizontal collocated flag va
sps_chroma_vertical_collocated_flag) ctia 16p hién thoi s& gidng nhu ctia cc 16p tham

chiéu.

10
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Theo phuong 4an khac, gid tri cua chi s dinh dang chroma (vi du
chroma_format_idc) cta 16p cao hon s& 16n hon hodc bing 16p thap hon (vi du 16p
tham chiéu). Vi du, c6 yéu cdu vé tuwong hop ludng bit trong d6 gid tri
chroma format idc cua 16p hién thoi s€ 16n hon hodc bing gi4 tri chroma_format_idc
cta cac 16p tham chiéu. Theo vi du khac, c6 yéu cau vé tuong hop ludng bit trong d6
gia tri chroma format idc cua anh hién thoi s& l6n hon hodc bang gia tri
chroma format idc cua cc anh tham chiéu. Vi gié tri chroma_format idc cta 16p/anh
hién thoi 16m hon gia tri chroma_format_idc ctia 4nh/16p tham chiéu, sb lugng cac mau
chroma cua anh/I6p tham chiéu nhé hon sb lwong cac mau chroma cta 16p/anh hién
thoi, nén phép bu chuyén dong chroma sé& can thuc hién phép ndi suy & mién duoc 1dy
mau con. Vi dy, néu dinh dang chroma cua 16p/anh hién thoi la 4:4:4 va dinh dang
chroma cta 4nh/I6p tham chiéu 13 4:2:0, thi kich ¢& anh chroma cta anh/16p tham

chiéu dugce gidm mot nira kich ¢ ctia anh hién thoi theo chi€u rong va chiéu cao.

Theo mot phuong an, cac hé s6 phong ty 1& ctia miu luma va mau chroma dugc
suy dan riéng. Cac do léch cura s6 ty 18 (vi du scaling win_left offset va
scaling win_top offset) ctua mAu luma va miu chroma con duge suy dan riéng. Néu
16p tham chiéu ¢6 thanh phin mau it (vi du don séc), thi tri s6 dugc dinh truée, duge
suy dan, hodc dugc bao hiéu duge gan thanh cac bién du doan cta cac thanh phén mau
khuyét. Vi du, gid tri cta (1<< (bit_depth — 1)) c6 thé duoc st dung 1am cac bién du

doén cua céc thanh phan mau khuyét.

Theo phwong 4&n khéac, gid tri cua chi s6 dinh dang chroma (vi du
chroma_ format idc) cua 16p cao hon s& nhé hon hodc bang 16p thap hon (vi du 16p
tham chiéu). Vi du, c6 yéu cdu vé twong hop ludng bit trong d6 gia tri
chroma_format idc cua 16p hién thoi s& nhd hon hodc bing gia tri chroma format_idc
cta cac 16p tham chiéu. Theo vi du khéc, ¢6 yéu cu vé twong hop ludng bit trong d6
gid tri chroma format idc cua anh hién théi s& nhé hon hodc bing gia tri
chroma_format idc clia cac anh tham chiéu. Vi gia tri chroma_format_idc ctia 16p/anh
hién thdi nho hon gia tri chroma_format_idc ctia anh/lép tham chiéu, sb lugng cac
mau chroma cua anh/16p tham chiéu nho hon sb luwgng cic miu chroma cua 16p/anh
hién thoi. Vi vay, bu chuyén dong chroma s€ can thue hién phép ndi suy & mién duoc
nang viéc 1Ay mau. Vi dy, néu dinh dang chroma cta 16p/anh hién thoi 1a 4:2:0 va dinh
dang chroma cua anb/16p tham chiéu 1a 4:4:4, kich ¢& 4nh chroma ctia anh/16p tham
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chiéu dugc ting gap doi kich ¢ ctia anh hién thoi theo chiéu rong va chi€u cao.

Theo mdt phuong an, cac hé sb phong ty 1€ cua mAu luma va miu chroma duoc
suy dan riéng. Céc dd léch cira s6 ty 1& (vi du scaling win_left offset va
scaling win_top_offset) ciia mau luma va mAu chroma con duge suy dan riéng. Theo
phuong an khéc, khi 16p/anh tham chiéu c6 gi tri cia chroma_format_idc 16n hon so
vGi 16p/anh hién thoi, thi phép léy mau con mau chroma duoc 4p dung trude hodc
trong lac hoat dong cho anh/I6p tham chiéu dé twong hop véi dinh dang chroma cua
16p/anh hién tho.

Phuong phéap-2: Gid tri dugc suy dan cta chroma format idc cho 16p cao hon

Theo sang ché nay, mdt hoic nhiéu thanh phan ct phap du doan/tham chiéu lién
16p dugc bao hiéu trong SPS hodc PPS, ching han inter layer ref pics_present_ flag.
Néu thanh phin ct phéap nay biéu thi rang du dodn/tham chiéu lién 16p dugc st dung,
thi mdt hodc nhidu hanh phin ct phap duge bd qua va céc gia tri clia cac thanh phan
ct phap duogc suy dan. Vi du, giﬁ tri chroma format idc dugc suy dan lam gid tri
twong tu cua chroma format_idc cta 16p tham chiéu. Theo vi du khac, céac gié tri cta
cac thanh phin ca phap lién quan chidu su bit (vi du bit depth minus8,
bit_depth_luma minus8, va/hodc bit_depth_chroma minus8) cta 16p hién thoi cling
duoc suy dan lam cac gid tri twong tu cla cac gia tri cua 16p tham chiéu néu du
doan/tham chiéu lién 16p duge st dung. Theo vi du khac, gia tri cta co mat phing mau
riéng biét (vi du separate_color_plane_flag) ctia 16p hi¢n thoi cling duge suy din 1am
cé4c gia tri twong tu ctia 16p tham chiéu néu du doan/tham chiéu lién 16p dugc st dung.
Theo vi du khic, cac gid tri coa cac c¢c& pha mau (vi du
sps_chroma_horizontal collocated_flag va sps_chroma_vertical collocated flag) cua
16p hién thoi ciing dugc suy dan lam cac gia tri twong tu cia 16p tham chiéu néu du

doan/tham chiéu lién 16p dugc stt dung.
Céc thanh phan ¢t phép ctia chroma_format_idc, bit_depth_minus8,

bit_depth luma minusg, bit depth chroma minusg,
separate_colour_plane_flag,

sps_chroma_horizontal collocated_flag, va sps_chroma _vertical collocated_flag
duoc di chuyén dén vi tri sau c4c thanh phan ct phap du doan/tham chiéu lién 16p theo

SPS hoic PPS & bat ky vi tri thich hop.
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Phuong phép-3: Xem xét dinh dang chroma khi thuc hién bu chuyén dong

Theo sang ché nay, cac dinh dang chroma cta 16p/anh hi¢n thoi va anhv/16p tham
chiéu duoc xem xét khi thuc hién phép bu chuyén dong. Khi thuc hién bu chuyén dong,
cin xem xét dinh dang chroma hodc bién lién quan dén dinh dang chroma (vi du
SubWidthC va RefSubWidthC) ctia 16p hién thoi va 16p tham chiéu. Cac gia tri
SubWidthC va SubHeightC dugc suy dan tt chroma_format idc va
separate_colour_plane_flag dugc thé hién & Bang 2. Vi du, khi thyc hién bu chuyén
dong, vi tri mAu tham chiéu ctia 16p tham chiéu dugc tinh & phép bu chuyén dong bang
cach st dung SubWidthC, SubHeightC, hodc ca SubWidthC va SubHeightC. Theo vi
du khéc, khi thuc hién bu chuyén dong, vi tri mAu tham chiéu caa 16p tham chiéu duoc
tinh & phép bu chuyén dong bang cach st dung ty 18 giita SubWidthC ctia 16p hién thoi
v6i SubWidthC cua 16p tham chiéu, ty 1¢ gitta SubHeightC ciia 16p hién thoi véi

SubHeightC cua l¢p tham chiéu, hodc ca hai ty 1& vira néu.
Béng 2 — Céc gid tri SubWidthC va SubHeightC dugc suy dan tir

chroma_format idc va separate_colour_plane_flag

chroma format_id|separate_colour_plane_fl| Pinh dang |SubWidth|SubHeight
C ag chroma C C
0 0 Don sic 1 1
71 0 4:2:0 2 2
2 0 4:2:2 2 1
3 0 4:4:4 1 1
3 1 4:4:4 1 1

Dudi déy, ching t6i minh hoa mot phan cla qua trinh gidi ma cua phép bu
chuyén dong chroma theo VVC. ScalingRatio [0] va scalingRatio[1] 1 hé s6 phong ty
16 ngang va dimg dugc suy dan tir cta s6 phong ty 1& luma. SubWidthC va

SubHeightC 1a ty 1€ 14y mAu con chroma (lién quan dén cac miu luma) theo phuong
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ngang va ding nhu dugc thé hién & bang 2. RefMvCLX 1a MV chroma.

addX = sps_chroma_horizontal_collocated flag ? 0 : 8 * ( scalingRatio[ 0 ] — (1
<14))

addY = sps_chroma_vertical collocated_flag ? 0 : 8 * ( scalingRatio[ 1 ] — (1<<
14))

refxSbc = ( ( ( xSb — scaling win_left offset ) / SubWidthC <<
5)+refMvCLX[0]) *
scalingRatio[ 0 ] + addX

refxc = ( ( Sign( refxSbc) * ( ( Abs( refxSbc ) +256)>>9)
+xC * (( scalingRatio[ 0] +8)>>4)) + fRefLeftOffset / SubWidthC + 16)

>> 5

refySbc = (( (ySb — scaling_win_top_offset ) / SubHeightC <<5) +
refMvCLX] 1 ]) *scalingRatio[ 1 ] +addY

refyc = ( ( Sign( refySbc ) * ( ( Abs( refySbc ) +256 ) >>9)
+ yC* (('scalingRatio[ 1 ]+ 8)
>>4) )+ fRefTopOffset / SubHeightC + 16 ) >>5

O cac cong thuc trén, (refxSbC, refySbC) va ( refxC, refyC ) la cac vi tri chroma
duoc chi huéng bang vécto chuyén dong (refMvLX[ 0 ], refMvLX][ 1 ]) dugc xéc dinh
& cac don vi 1/32-mau. Dé hd trg thyuc hién bu chuyén dong véi cac dinh dang chroma
khéc nhau, RefSubWidthC va RefSubHeightC dugc suy dAn sao cho biang SubWidthC
va SubHeightC ctia anh/I6p tham chiéu, mot cach twong tmg. Phép bu chuyén dong
dugc stra ddi thanh nhu sau:

addX = sps_chroma_horizontal_collocated flag ? 0 : 8 * ( scalingRatio[ 0 ] — (1

<<14))

addY = sps_chroma_vertical_collocated_flag ? 0 : 8 * ( scalingRatio[ 1 ] — (1 <<
14))

refxSbe = ( ( (xSb — scaling_win_left offset ) / SubWidthC <<
5)+refMvCLX[0]) *
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scalingRatio[ 0]+addX (947)

refxc = (( Sign( refxSbc) * ( ( Abs( refxSbc ) +256 ) >>
9 )+ xC * (( scalingRatio[ 0]+ 8)
>>4)) * (SubWidthC/RefSubWidthC) + fRefleftOffset / RefSubWidthC
+16)>>5

refySbc = (( ( ySb — scaling_win_top_offset ) / SubHeightC <<5) +
refMvCLX[1]) *
scalingRatio[ 1 ] + addY

refyc = ( ( Sign( refySbc ) * ((( Abs( refySbc ) +256 ) >>
9 )+ yC* (( scalingRatio[ 1 ]+ 8)
>>4)) * (SubHeightC/RefSubHeightC) +
fRefTopOffset / RefSubHeightC + 16 ) >> 5

Theo phuong 4n khac, pha mau ctia anh/16p tham chiéu ciing dugc xem xét. Liy
RefChromaHorCollocatedFlag va RefChromaVerCollocatedFlag lam
SPS chroma_horizontal collocated flag va sps_chroma_vertical collocated flag cua

anh/16p tham chiéu.

addXcur = (sps_chroma_horizontal collocated_flag ? 0 : 16) * scalingRatio[ 0]/
SubWidthC

addXref = (RefChromaHorCollocatedFlag ? 0 : 16) * (1 <<14)/
RefSubWidthC

addX = addXcur — addXref

addYcur = (sps_chroma_vertical collocated_flag ? 0 : 16) * scalingRatio[ 1]/
SubHeightC

addYref = (RefChromaVerCollocatedFlag ? 0 : 16) * (1 <<14)/
RefSubHeightC

addY = addYcur — addYref

refxSbe = ( (( xSb —scaling_win_left offset ) / SubWidthC <<
5)+refMvCLX[0]) *
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scalingRatio[ 0 ] + addX

refxc = ( ( Sign( refxSbc) * ( ( Abs( refxSbc ) +256 ) >>
9 )+ xC * ( ( scalingRatio[ 0 ] + &)
>>4)) * (SubWidthC/RefSubWidthC) + fRefleftOffset /
RefSubWidthC + 16 ) >>5

refySbe = (( ( ySb — scaling_win_top_offset ) / SubHeightC <<5 )+
refMvCLX[1]) *
scalingRatio[ 1 ] +addY

refyc = ( ( Sign( refySbc ) * ( ( Abs( refySbc ) +256 ) >>
9 )+ yC* (( scalingRatio[ 1]+ 8)
>>4)) * (SubHeightC/RefSubHeightC) +
fRefTopOffset / RefSubHeightC + 16 ) >>5

Theo phuong 4n khac, MV luma, refMvLX][] duge st dung. (refxSbC, refySbC)
va ( refxC, refyC ) dugc suy dan bang cach st dung vi tri mAu luma tuong tng va sau

d6 bién d6i n6 thanh vi tri mau chroma & 4nh/16p tham chicu.

Theo sang ché nay, néu 16p tham chidu ¢6 it cac thanh phan mau (vi du don séc),
thi tri sb duoc dinh trudce, duge suy dan, hoic dugc bao hiéu duoc gan thanh céc bién
dur doén ciia cac thanh phin mau khuyét. Vi du, gié tri cta (1<< (bit_depth — 1)) ¢6 thé

duoc st dung 13m cac bieén dy doan ctia cac thanh phan mau khuyét.

Theo phuong an khac, néu chiéu sau bit ctia hai 16p khac nhau, phép cit xén
chiéu sdu bit hoic phép m& rong chidu sau bit dugc ap dung. Néu 16p thap hon c6
chiéu siu bit nho hon, thi phép mé rong chiéu sau bit dugc 4p dung. Céc bit 0 dugc
chén vao sau LSB cho dén khi chidu sau bit ctia hai 16p 13 gidng nhau. Néu 16p thap
hon ¢6 chiéu sau bit 1én hon, phép cht xén chiéu siu bit dugce ap dung. LSB duoc loai

b6 cho dén khi chidu sau bit ctia hai 16p 13 giéng nhau.
Phuong phéap-4: Piéu kién rang budc chidu sau bit cho cAu tric da 16p

Theo phuong phép nay, dé hd tro kha ning m& rong chiéu su bit cho ciu tric da
16p, da dé xuét diéu kién rang budc ludng bit trong d6 chidu sau bit ctia 16p cao hon s&

16n hon hoic bang chiéu siu bit cua 16p thap hon. Vi du, c6 yéu ciu vé tuwong hop
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ludng bit trong d6 gié tri cia bit_depth_minus8 cta 16p hi¢n thoi s€ 16n hon hodce bing

gia tri ctia bit_depth_minus8 ctia cac 16p tham chiéu cta 16p hién thoi.

Theo phuong phép nay, da d& xuit xem xét chibu sau bit cta 16p hién thdi va
chiéu sdu bit ctia 16p tham chiéu khi thuc hién b chuyén dong.

Vi anh tham chiéu c6 thé c6 chiu sdu bit nho hon anh hién thoi, nén qué trinh
giai ma du doén lién anh can dugc stra d6i. Theo mot phuong an, tham s6 dich chuyén
trai va phai & phép loc ndi suy cAn xem xét chidu sau bit ctia 4nh tham chiéu va anh
hién thoi. Vi du, khi tryc tiép truy xuit diém anh nguyén ma khong thuc hién ndi suy,
thi phép dich chuyén trai (shift3) cin xem xét chénh léch chiéu siu bit gifra anh hién
thoi vA gifta anh tham chiéu. Shift3 c6 thé dugc stra dbi tir Max( 2, 14 — BitDepth)
thanh Max( 2 + BitDepth — RefBitDepth, 14 — RefBitDepth). Tuong tr, dé tinh
gradien & phép lam min dy doan bang dong quang hoc PROF (Prediction Refinement
with Optical Flow - PROF), céac mau tham chiéu c6 thé duoc st dung truc tiép. Néu
chidu sau bt ciia 4nh hién thdi va gitta anh tham chiéu khac nhau, gié tri dich chuyén
s& dugc sta ddi. Vi du, né co thé duoc sta ddi tr Max( 2, 14 — BitDepth) thanh
Max( 2 + BitDepth — RefBitDepth, 14 — RefBitDepth). Khi thuc hién ndi suy, miu
tham chiéu diu vao c6 thé duoc dich chuyén trai mot luong, vi du shift4. Shift4 co6 thé
1a chénh Iéch chidu sau bit gifta anh hién thoi va gitra anh tham chiéu. Céc kich ¢& ctra
sd phong ty 18 dugc dé xuét nhu dudi day va dugc viét du6i dang in nghiéng. Dudi day,

céc chir sb phan muc (vi dy, 8.5.6.3.2) 1a cac chit sb phan muc theo VVC phién ban 7.

8.5.6.3.2 Phép loc noi suy mau luma

Dau ra ctia phép ndi suy vira néu 1a gia tri mau luma duge dy doan
predSampleL Xy

Cé4c bién shiftl, shift2 va shift3 duoc suy dan nhu sau:

— Ldy RefBitDepth & BitDepth cia dnh tham chiéu. Bién shiftl duoc thiét lap
bing Min( 4, BitDepth — 8 ), bién shift2 dugc thiét 1ap bang 6, bién shift3 duoc
thiét 1ap bang Max(2 + BitDepth — RefBitDepth, 14 — RefBitDepth) va bién
shift4 dwoc thiét Igp bang (BitDepth — RefBitDepth,).
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— Bién picW duge thiét 1ap bang pic_width_in_luma_samples va bién picH duoc

thiét 14p bang pic_height in_luma samples.

Gi4 tri mau luma duoc du doan predSampleL X1 dugc suy dan nhu sau:

— Néu ca xFracy va yFracy bang 0, va ca scalingRatio[ 0 ] va scalingRatio[ 1 ]

nho hon 20481, thi gia tri cia predSampleL.X1, dugc suy dan nhu sau:
predSamplel X¢ = refPicLXc[ xInts ][ yInts ] << shift3

— Néu khong thi, néu yFracy bing 0 va scalingRatio[ 1] nho hon 20481, thi gia

tri clia predSampleL X1 dugc suy dan nhu sau:

predSampleLXy =
( 27_, fnl xFracy ][ i ] (refPicLXc[ xInt; ][ yInts ] < shift4) ) >> shiftl

— Néu khong thi, néu xFracy bang 0 va scalingRatio[ 0 ] nh6 hon 20481, gia tri

cta predSampleL Xy duoc suy dan nhu sau:

predSampleLXr =
( Y7, fuv[ yFrace J[i] * (refPicLXy[ xInts ][ yInti ] < shifi4) ) >> shiftl

— Néu khéng thi, gi4 tri ctia predSampleL X1 dugc suy dan nhu sau:

— Mang mau temp[ n ] v6in=0..7, dugc suy dan nhu sau:
temp[n | =
( 7 ofin[ xFracL J[1] * (refPicLXyi[ xInt; ][ yInts ] << shiftd) ) >> shiftl

—  Gi4 tri mau luma duoc dy doan predSampleL Xy duge suy dan nhu sau:

predSampleLXy = ( X7_ofiv[ yFract J[i] = temp[i]) >> shift2
i=0

8.5.6.3.3 Phép loc ndi suy mau luma
Céac diu vao ctia phép ndi suy vira néu la:
— vitrf luma & céc don vi mau toan phf?m ( xIntr, ylntr ),

— mang mau tham chiéu luma refPicL. Xy,
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DAu ra ctia phép ndi suy vira néu 12 gid tri mau luma dugc du doan predSampleLX.

—  Ldy RefBitDepth la BitDepth ctia dnh tham chiéu. Bién shift dugc thiét 1ap bing
Max( 2 + BitDepth — RefBitDepth, 14 — RefBitDepth).

—  Bién picW duoc thiét 1ap bang pic_width_in_luma_samples va bién picH dugc

thiét 14p bang pic_height in_luma_samples.

8.5.6.3.4 Phép nodi suy mau chroma

Pau ra cia phép ndi suy vira néu la gid tri mau chroma dugc du doan

predSampleLXC. Céac bién shiftl, shift2 va shift3 duge suy dn nhu sau:

_ Ldy RefBitDepth la BitDepth ciia énh tham chiéu. Bién shiftl duoc thiét 1ap
biing Min( 4, BitDepth — 8 ), bién shift2 dugc thiét 1p bang 6, bién shift3 dugc
thiét 13p bing Max(2 + BitDepth — RefBitDepth, 14 — RefBitDepth) va bién
shiftd4 dwoc thiét Igp bang (BitDepth — RefBitDepth).

— Bién picWc duogc thiét 1ap bang pic_width_in_luma_samples / SubWidthC va
bién picHc duge thiét 14p bang pic_height in_luma_samples / SubHeightC.

Gia tri mau chroma dugce du doan predSampleLXC dugc suy din nhu sau:

— Néu ca xFraccva yFracc bang 0, va ca scalingRatio[ 0 ] va scalingRatio[ 1 ] nho

hon 20481, thi gia tri cua predSampleLXc dugc suy d4n nhu sau:
predSamplel. Xc¢ = refPicLXc[ xInt ][ yInt; ] << shift3

— Néu khong thi, néu yFracc bang 0 va scalingRatio[ 1 ] nhé hon 20481, thi gid tri

cta predSampleL.Xc dugc suy dan nhu sau:

predSampleLXc = ( N3, foul xFracc ][1]*
(refPicLXc[ xInt; ][ ylnt1 ] « shift4)) >> shiftl
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— Néu khong thi, néu xFracc bing 0 va scalingRatio[ 0 ] nhé hon 20481, thi gié tri

cta predSampleLXc dugc suy dan nhu sau:

predSampleLXc = ( Y3_ fov[ yFracc J[i] *
(refPicLXc[ xInt; ][ yInt ]« shift4) ) >> shiftl

— Néu khong thi, gid tri ctia predSampleLXc dugc suy dan nhu sau:
—  Mang miu temp[ n ] v6in = 0..3, dugc suy dan nhu sau:

temp[n]= ( i, foul xFracc ][ i]*
(refPicL Xc[ xInt: ][ yInta ] <« shift4)) >> shiftl

—  Gié4 tri mau chroma dugc dyu doan predSampleLXc duge suy din nhu sau:

predSampleLXc
=( fev[ yFracc][ 0] * temp[ O ] + fov[ yFracc [ 1] * temp[ 1 ]
+ fov[ yFracc ][ 2] * temp[ 2 ] + fov[ yFracc J[3 ] * temp[ 3] ) >
> shift2

Theo phuong an khic, tham sb dich chuyén trai va phai & phép loc ndi suy can
xem xét chidu sdu bit ctia anh tham chiéu va anh hién thoi. Vi du, khi truc tiép truy
xuét didm anh nguyén ma khong thuc hién ndi suy, thi phép dich chuyén trai (shift3)
cin xem xét chénh 1éch chidu sau bit gitta anh hién thoi va anh tham chiéu. Shift3 ¢6
thé duoc sta ddi tir Max( 2, 14 — BitDepth) thanh Max( 2 + BitDepth — RefBitDepth,
14 — RefBitDepth). Tuong tu, dé tinh gradien & phép lam min du doan bang dong
quang hoc (PROF), cac m3u tham chiéu dugc sir dung truc tiép. Néu chiéu sau bit clia
4nh hién thoi va gitta anh tham chiéu khac nhau, gi4 tri dich chuyén s& dugc sira doi.
Vi du, né c6 thé duge sira ddi tir Max( 2, 14 — BitDepth) thanh Max( 2 + BitDepth —
RefBitDepth, 14 — RefBitDepth). Khi thuc hién ndi suy, mAu tham chiéu diu vao c6
thé duoc dich chuyén trdi mot lugng, ching han shiftd. Shift4 c6 thé 1a chénh léch
chidu sdu bit gitra anh hién thoi va anh tham chiéu. D¢ thuc hién phép dich chuyén
phai & phép loc noi suy giai doan dau tién (vi du shiftl), c6 thé xem xét chénh 1&ch
chidu sAu bit gitta anh hién thai va anh tham chiéu. Shiftl va shift4 c6 thé dugc bi cho
nhau. Chi mot trong s6 ching c6 thé 1a sé nguyén duong khac khong. Néu mét trong
sd chung 1a sb nguyén duong, thi gid tri con lai 12 0. Hodc, ca shiftl va shift4 c6 thé

bing 0. Shiftl c6 thé dugc sira di tir Min( 4, BitDepth — 8 ) thanh Max( 2 + BitDepth
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— RefBitDepth, 14 — RefBitDepth). Shift4d co thé dugc sta dbi thanh
Max(0,Max(BitDepth — RefBitDepth — 4, 8 — RefBitDepth)). Vi du vé cdu lénh dugc
d8 xudt cho céc kich c& ctra sb phéong ty 1& dwa vao phién ban VVC 7 la nhu sau va

duoc viét dusi dang in nghiéng.
8.5.6.3.2 Phép loc ndi suy mau luma

Pau ra cia phép ndi suy vira néu la gia tri mau luma dugc du doan

predSampleLXr. Cac bién shiftl, shift2 va shift3 dugc suy dan nhu sau:

— Ly RefBitDepth 1a BitDepth cia dnh tham chiéu. Bién shiftl duge thiét 1ap
bing Max(0,Min(RefBitDepth + 4 — BitDepth, RefBitDepth — §8)), bién shift2
dugc thiét 1ap bing 6, bién shift3 dugc thiét 1ap bang Max(2 + BitDepth —
RefBitDepth, 14— RefBitDepth) va bién shift4 duoc thiét ldp bang
Max (0, Max(BitDepth — RefBitDepth — 4, 8 — RefBitDepth)).

— Bién picW duge thiét 1ap bang pic_width_in luma samples va bién picH duoc

thiét 1ap bang pic_height in_luma_samples.

Gi4 tri mAu luma duoc du doan predSampleL Xt duge suy dan nhu sau:

— Néu ca xFracy va yFracL bang 0, va ca scalingRatio[ 0 ] va scalingRatio[ 1]

nho hon 20481, thi gié tri ctia predSampleL Xt dugc suy dan nhu sau:
predSampleL Xt = refPicL X[ xInts ][ ylnts ] << shift3

— Néu khéng thi, néu yFracy, bang 0 va scalingRatio[ 1] nh6 hon 20481, thi gia

tri cia predSampleL.X1 dugc suy dan nhu sau:

predSampleL Xy = ( X7, fin[ xFract ][ 1] *
(refPicLXy[ xInt; ][ yInts | < shifi4) ) >> shiftl

— Néu khong thi, néu xFract bang 0 va scalingRatio[ 0 ] nh6 hon 20481, gia tri

cua predSampleL X1 duogc suy dan nhu sau:

predSampleL.Xr = ( Y7o fiv[ yFract ][ 1] *
(refPicLXy[ xInts ][ ylnti ] << shifi4) ) >> shiftl

—  Néu khong thi, gia tri ctia predSampleL Xt dugce suy din nhu sau:
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— Mang mau temp[ n | v6in =0..7, dugc suy din nhu sau:
temp[ n]= ( X, finl xFracL J[i]*
(refPicL Xy [ xInt; ][ yInt, | << shift4) ) >> shiftl

—  Gi4 tri mau luma duge du doan predSamplel. Xy dugc suy dan nhu sau:

predSampleL Xy = ( X7, fuv[ yFrace ][ 1] * temp[i]) >> shift2
=0

8.5.6.3.3 Phép loc ndi suy mau luma
Céc diu vao cua phép noi suy vira néu la:
—  vi trf luma & cac don vi mau toan phﬁn ( xIntr, yInty ),

— mang mAu tham chiéu luma refPicL Xy,

Dau ra ctia phép ndi suy vira néu la gid tri mau luma dugc du doan

predSampleLXr.
Ldy RefBitDepth la BitDepth ctia énh tham chiéu. Bién shift dugc thiét 1ap bang
Max( 2 + BitDepth — RefBitDepth, 14 — RefBitDepth).

Bién picW duoc thiét 1ap bang pic_width_in_luma samples va bién picH duoc

thiét 1ap bang pic_height in_luma_samples.

8.5.6.3.4 Phép ndi suy mau chroma

Pau ra cta phép ndi suy vira néu la gid tri mau chroma duoc du doan

predSampleLXc. Cac bién shiftl, shift2 va shift3 duoc suy dan nhu sau:

— Ldy RefBitDepth la BitDepth cia dnh tham chiéu. Bién shiftl dugc thiét 1ap
bang Max (0, Min(RefBitDepth + 4 — BitDepth, RefBitDepth — 8)), bién shift2
duoc thiét 14p biang 6, bién shift3 dugc thiét 1ap bing Max( 2 + BitDepth —
RefBitDepth, 14— RefBitDepth) va bién shiftd dwoc thiét ldp bang
Max (0, Max (BitDepth — RefBitDepth — 4, 8 — RefBitDepth)).

— Bién picWc dugc thiét 14p bing pic_width_in_luma samples / SubWidthC va
bién picHc duoc thiét 1ap bang pic_height in luma samples / SubHeightC.
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Gia tri mau chroma dugce du doan predSampleLXc duge suy din nhu sau:

— Néu c& xFracc va yFracc bang 0, va ca scalingRatio[ 0 ] va scalingRatio[ 1 ] nho

hon 20481, thi gi4 tri ctia predSampleLXc dugc suy dan nhu sau:
predSamplel. Xc¢ = refPicLXc[ xInt; ][ yInt) ] << shift3

— Néu khong thi, néu yFracc bang 0 va scalingRatio[ 1 ] nhé hon 20481, thi gia tri

ctia predSamplel Xc duoc suy dan nhu sau:

predSampleL.Xc =
( Y3, foul xFracc ][i] * (refPicLXc[ xInt; ][ yInti ] <« shift4)) >> shiftl

— Néu khong thi, néu xFracc bang 0 va scalingRatio[ 0 ] nhé hon 20481, thi gié tri

ctia predSampleLXc dugc suy din nhu sau:

predSampleLXc =
( Y3, fov[ yFracc J[i] * (refPicLXc[ xInt: ][ yInt ]<< shift4) ) >> shiftl

— Néu khong thi, gia tri cia predSampleLXc dugc suy dan nhu sau:
—  Mang miu temp[ n ] v6in = 0..3, dugc suy dan nhu sau:

temp[n]= ( Y3, fou[ xFracc ][i] * (refPicLXc[ xInti ][ yInta ] « shift4))
>> shiftl

—  Gié tri mAu chroma dugc du doan predSampleLXc dugc suy din nhu sau:

predSampleLXc

=( fcv[ yFracc ][ 0 ] * temp[ 0 ] + fov[ yFracc J[ 1] * temp[ 1 ] +
fov[ yFracc ][ 2 ] * temp[ 2 ]

fov[ yFracc ][ 3 ] * temp[ 3 ]) >> shift2

Ché y ring, néu chidu sdu bit ctia anh hién thai (BitDepth) nhd hon hodic bang 12
bit, thi shift4 lun bing 0. D4i véi cAu hinh ma hd trg chidu sau bit nhé hon hodc bang 12
bit (vi du chu hinh Main 10, Main 12, Monochrome 12, Main 4:4:4/4:2:2 10/12 trong
HEVC), sira ddi lién quan dén shift4 c6 thé dugc loai bo.

Theo phuong 4n khac, tham s6 dich chuyén trai va phai & phép loc ndi suy can xem
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xét chidu sdu bit ctia anh hién thdi. Vi du, khi truc tiép truy xuit diém anh nguyén ma
khong thuc hién ndi suy, phép dich chuyén trai (shift3) c6 thé dugc stra doi tir Max( 2,
14 — BitDepth) thanh Max( 2, 14 — RefBitDepth). Vi vay, dé tinh gradien & phép lam
min dy doan bang dong quang hoc (PROF), cac mau tham chiéu duoc st dung truc tiép.
Néu chidu sau bit ctia anh hién thdi va anh tham chiéu 12 khac nhau, gia tri dich chuyén
s& duoc stra ddi. Vi du, n6 c6 thé duoc stra dbi tir Max( 2, 14 — BitDepth) thanh Max( 2,
14 — RefBitDepth). Khi thuc hién noi suy, d& thuc hién phép dich chuyén phai & phép
loc ndi suy giai doan dAu tién, ching han shiftl, c6 thé xem xét chidu sdu bit ciia anh
tham chiéu. Shiftl c6 thé dugc stta dbi tir Min( 4, BitDepth — 8 ) thanh Min( 4,
RefBitDepth — 8 ). Cau 1énh dugc @2 xudt cho cac kich ¢& cira s6 phong ty 1& 1a nhu sau
va dugc viét dudi dang in nghiéng.
8.5.6.3.2 Phép loc noi suy mau luma

Déu ra ctia phép ndi suy vira néu la gié tri mau luma duge du doan predSampleL.Xr.

CAc bién shiftl, shift2 va shift3 duoc suy din nhu sau:
— LAy RefBitDepth 12 BitDepth ctia anh tham chiéu.

— Bién shift] dugc thiét lap bing Min( 4, RefBitDepth — 8 ), bién shift2 dugc
thiét 1ap bang 6 va bién shift3 dugc thiét 1ap bang Max( 2, 14 — RefBitDepth ).

— Bién picW dugc thiét 13p bang pic_width_in_luma_samples va bién picH dugc

thiét 14p bang pic_height in luma_ samples.

8.5.6.3.3 Phép truy xudt miu nguyén luma
Céac du vao ctia phép ndi suy vira néu 1a:
—  vitri luma & cac don vi mau toan phﬁn ( xIntg, ylntr ),

— mang mau tham chiéu luma refPicLXx,

Pau ra cta phép ndi suy vira néu 1a gid tri mau luma dugc dy doén

predSampleL Xr.

L4y RefBitDepth 1a BitDepth ctia dnh tham chiéu.
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Bién shift duge thiét 14p bang Max( 2, 14 — RefBitDepth ).

8.5.6.3.4 Phép ndi suy mau chroma

Pau ra cia phép ndi suy viua néu 1a gid tri mau chroma dugc du doan

predSampleLXc. Cac bién shiftl, shift2 va shift3 duoc suy din nhu sau:
— Ldy RefBitDepth la BitDepth ctia anh tham chiéu.

Bién shift1 duoc thiét 1ap bing Min( 4, RefBitDepth — 8 ), bién shift2 duogc thiét
lap bang 6 va bién shift3 dugc thiét 1ap bang Max( 2, 14 — RefBitDepth ).

— Bién picWc dugc thiét 1ap bang pic_width_in luma_samples / SubWidthC va
bién picHc dugc thiét 1ap bang pic_height in_luma_samples / SubHeightC.

O phuong phap da néu trén, chidu sau bit hodc dich chuyén bit & phép du doan mau

duoc tinh trong sb s& sir dung chiéu siu bit ctia anh hién thoi thay cho anh tham chiéu.

Theo phuong 4n khéc, tAt ca cac mAu tham chiéu dau vao sé& thuc hién mé& rong
chidu siu bit hoic giam chidu sdu bit dé twong hop véi chiéu sdu bit clia anh hién thoi.
Khi thuc hién gidm chiéu sau bit, phép lam tron hodc c&t xét truc tiép co thé duge str
dung. Khi thuc hién mo rong chiéu sau bit, n bit ctia cac ky tu 0 (vi du 2 bit cta ‘00”) c6
thé dugc chén vao sau LSB. Theo vi du khéc, khi thuc hién mé rdng chiéu sau bit, n bit
cua cackytu 1 (vidu2 bitcta ‘11”) co thé duoc chén vao sau LSB. Theo vi du khéc, khi
thuc hién m& rong chiéu sau bit, mot bit ctia 1 van-1 bit cia 0 (vi du 2 bit ctia 117, 4 bit
cua ‘1000%) cb thé duoc chén vao sau LSB. Theo vi du khéc, khi thuc hién m& rong
chidu sau bit, n bit ctia cac bit duoc béo hiéu hodc duge dinh trude hodc duge suy dan co
thé dugc chén vao sau LSB.

Cac phuong phap dd néu trén ¢ thé duge két hop va duge 4p dung toan phan hodc
mot phan.

Bit ky phwong phép nao trong sb cac phuong phéap da d& xuét ¢ trén c6 thé dugc
thue hién trong céc bd ma hdéa va/hodc cac bd gidi ma. Vi dy, bét ky phuong phap nao
trong sb cac phuong phép da d& xuét c6 thé duoc thue hién & mddun phong ty 16 hodc bu

chuyén dong hodc mdédun xac dinh tham sb ctia bd ma hoa, va/hoic médun phong ty 18
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hodc bu chuyén dong hoic médun xac dinh tham sb cta bd giai ma. Ngoai ra, bét ky
phuong phép nao trong sb cac phuong phap da dé xuét c6 thé dugc thuc hién dudi dang
vi mach duge tich hgp vao modun phong ty 1€ hodc bu chuyén dong hoic mddun xac
dinh tham s ciia bd ma hoéa va/hodc moédun phong ty 1€ hodc bu chuyén ddng hozc
mbdun x4c dinh tham s ciia bd giai ma, dé cép thong tin can cho mddun phong ty 18

hoic b chuyén dong hodc mddun x4c dinh tham so.

Céac bd ma hoa video s& tuan theo thiét ké cAu trac ct phap da néu & trén dé tao ra
ludng bit twrong hop, va cac bd giai ma video c6 thé giai ma ludng bit mot cach ding dan
chi khi phép phan tich dugc tudn theo thiét ké cu tric ¢l phap da néu & trén. Khi céc
thanh phan ct phép duge bo qua trong ludng bit, cic bd ma hoa va cac bd gidi ma s& thiét
14p céc gia tri cla céc thanh phan ct phap duge bo qua d6 thanh cac gid tri dugc suy dan

d& d@am bao ring khong c6 s khong twong hop gifra cac két qua ma hoa va giai ma.

Fig. 1 minh hoa so dd khdi duoc léy lam vi du cua hé théng tich hop 1ap ma video
layer-wise dugc rang budc diéu kién theo phwong 4n clia sdng ché, trong d6 ca cac gia tri
chidu sau bit va céc gia tri chi s§ dinh dang chroma cho 16p hién thdi va 16p tham chiéu
1a gibng nhau. Céc budc dugc thé hién trén luu dd nay, ciing nhu cac luu d6 khéc & sang
ché nay, c6 thé duoc thuc hién duéi dang cac mi chuong trinh ¢6 thé xir Iy bing mot
hodc nhiéu bd xtr Iy (vi du, mdt hodc nhiéu CPU) tai bd ma hoa va/hodc b giai ma. Cac
budc duoc thé hién trén luu dd c6 thé con duge thuc hién dua vao phén cing chflng han
mot hodc nhidu thiét bi dién tir hoic bd xtt Iy duge bé trf dé thyce hién cic bude trén luu
dd. Theo phuong phép nay, luéng bit dugc tao ra tai bd ma hoa hodc dugce nhén tai bd
giai md ¢ budce 110, trong do ludng bit trong tng v6i dit liéu duge 14p ma cta dir liéu
video hién thoi ¢ 16p hién thoi. Ludng bit tuan theo yéu cau twong hop ludng bit tuong
ung vai ca céc gia tri chiéu sau bit cho 16p hién thoi va 16p tham chiéu déu giéng nhau va
cac gia tri chi sb dinh dang chroma cho 16p hién thoi va 16p tham chiéu déu giéng nhau.
Dit liéu video hién thoi & 16p hién thdi sau d6 duoc ma hoa hodc duge giai ma b%mg cach
st dung dit li€u video tham chiéu & 16p tham chiéu & bude 120.

Fig. 2 minh hoa so dd khdi duge 1dy 1am vi du cua hé théng tich hop 1ap ma video
layer-wise dugc rang budc didu kién theo phuong 4n cla sang ché, trong d6 chiéu sau bit
cho 16p hién thoi 16n hon hodc bang chidu sau bit cho 16p tham chiéu, hogc chi s6 dinh
dang chroma cho 16p hién thoi 16n hon hodc béng chi s dinh dang chroma cho 16p tham

chiéu. Theo phuong phap nay, luéng bit dugc tao ra tai bd ma hoa hodc dugce nhén tai bd
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giai mi & bude 210, trong do luéng bit twong tmg véi dit liéu duoc 14p ma cua dir liéu
video hién thoi & 16p hién thoi. Ludng bit tuan theo yéu cau tuong hop ludng bit bao
gdm didu kién thtr nhat, didu kién thit hai, hojc ca diéu kién tht nhét va dieu kién thir hai.
Pidu kién thir nhét twong tng v6i chidu sau bit thir nhét cho 16p hién thoi 16n hon hode
bing chidu sau bt thir hai cho 16p tham chiéu. Diéu kién thit hai twong Gmg v6i chi sd
dinh dang chroma thér nhét cho 16p hién thoi 16n hon hogc bang chi s6 dinh dang chroma
thit hai cho 16p tham chiéu, va chi s6 dinh dang chroma thir nhét va chi s6 dinh dang
chroma tht hai nhin dang viéc léy mau chroma so véi viéc léy mau luma cho 16p hién
thoi va 16p tham chiéu mdt cach twong tmg. Gid tri chi sb dinh dang chroma 16n hon biéu
thi ring mat d¢ 14y mAu cao hon. G budc 220, dit liéu video hién thoi & 16p hién thoi sau
d6 duoc ma hoa hodc duge giai ma béng cach st dung dit liéu video tham chiéu & 16p
tham chiéu cung v6i chiu sau bt thir nhit va chiéu sau bit thit hai, chi s6 dinh dang
chroma thr nhit va chi s dinh dang chroma thi hai, hogc ca chidu sau bit th& nhét va
chidu sau bit thir hai va chi sb dinh dang chroma tht nhAt va chi sb dinh dang chroma thit

hai.

Fig. 3 minh hoa so dd khdi duge 14y 1am vi du cia hé théng tich hop 1ap ma video
layer-wise dugc rang budc didu kién theo phuong an cla sang ché, trong @6 bu chuyén
dong st dung thdng tin chtta cac dinh dang chroma hodc mot hoac nhiéu bién lién quan
dén dinh dang chroma cho ca 16p hién thoi va 16p tham chiéu, hoic cac gi4 tri chiéu sau
bit cho ¢ 16p hién thoi va 16p tham chiéu. Theo phuong phép nay, dit liéu dau vao duoc
nhan & budce 310, trong d6 dit ligu d4u vao tuong Gng véi di liéu video & 16p hign thoi tai
bd ma hoa video hodc dir lidu d4u vao tuong (mg voi dit liéu video dugc 1dp mé & 16p
hién thoi tai bd giai ma video. Bu chuyén dong dugc dp dung cho dit li¢u video & 16p
hién thoi tai bd ma hoa hodc duge ap dung cho dit ligu video duoc 14p ma & 16p hién thoi
tai bo giai ma video béng cach st dung dit liéu video tham chiéu & 16p tham chiéu &
budc 320. Bu chuyén dong st dung thong tin chira cic dinh dang chroma hodac mdt hodc
nhiéu bién lién quan dén dinh dang chroma cho ca 16p hién thoi va 16p tham chiéu, cac
gid tri chiéu sau bit cho ca 16p hién thoi va 16p tham chiéu, hodc ca cc dinh dang
chroma hodc mot hoac nhiéu bién lién quan dén dinh dang chroma cho ca 16p hién thoi
va 16p tham chiéu va céc gid tri chiéu sau bit cho ¢4 16p hién thoi va 16p tham chiéu.

Céc luu d6 duoc thé hién 1a nhim minh hoa vi du vé 1ap ma video theo sang ché.

Ngudi ¢6 hiéu biét trung binh trong Iinh vyc k§ thudt nay c6 thé stra ddi timg budc, sip
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xép lai cac budc, phén chia budce, hodc ket hgp cac budc dé thuc hién sang ché ma khong

tréch khoi ndi dung k¥ thudt cua sang ché.

Phin moé ta vira néu duoc dua ra nham cho phép ngudi co hiéu biét trung binh
trong cung linh vyc k¥ thuét nay thuc hién sang ché nhu duoc trinh bay trong phan dién
ta ing dung cu thé va yéu ciu cta né. Nhiéu stra d6i khac nhau cho cac phuong an da
dugc mo ta s 1 didu hién nhién déi v6i nhimg ngudi cé hiéu biét trung binh trong cling
linh vuc k¥ thudt nay, va cac nguyén ly chung duoc dinh nghia ¢ ban mo ta nay c6 thé
duoc 4p dung cho cac phuong an khéc. Vi vay, sang ché khéng c¢6 y dinh bi gidi han &
cac phuong an cu thé da duoc thé hién va duge mo ta, ma duoc y dinh 1a tudn theo pham
vi rong nhét phit hop véi nhitng nguyén ly va dAu hiéu méi dugce boc 10 & ban mo ta nay.
O phan md ta chi tiét sang ché & trén, nhiéu phan chi tiét cu thé khac nhau dugc minh
hoa nham gitip hiéu toan bd sang ché. Tuy nhién, s& dugc hiéu boi nhitng ngudi co hiéu

biét trung binh trong clng linh vuc ky thuat nay ring sang ché c6 thé dugc thuc hién.

Phuong &n cla sang ché nhu dugc mo ta & trén co thé duge thuc hién theo nhidu
1ap trinh phan cimg, phan mém khac nhau hodc két hop ca phan cing va phin mém. Vi
du, phuong 4n cta sang ché c6 thé 1a mot hoic nhiéu vi mach dién t&r duoc tich hop vao
chip nén video hogc ma chuong trinh duge tich hop vao phin mém nén video dé thuc
hién qua trinh xtt ly dd dugc mo ta & ban mo td nay. Phuong an clia sang ché c6 thé con
1a mé chwong trinh duge x ly trén bd xr 1y tin hiu s6 DSP (Digital Signal Processor -
DSP) dé thuc hién qué trinh xir ly d3 dugc md ta & ban md ta nay. Sang ché ¢6 thé con
lién quan dén sb luong chirc nang duge thuc hién béi bo xt ly mdy tinh, bo x 1y tin hi¢u
s6, bd vi xit Iy, hodc vi mach tich hgp FPGA (Field Programmable Gate Array-FPGA).
Nhitng bd xtt 1y nay co6 thé duoc cAu hinh dé thuc hién nhitng nhiém vu cu thé theo sang
ché, bang cach xir Iy ma phin mém hoic ma vi chuong trinh ¢6 thé doc dwoc bang may
ma dinh ra cdc phuong phap thuc hién cia sang ché. Ma phan mém hodc mi vi chuong
trinh c6 thé duge phét trién theo cac ngdn ngit 14p trinh khac va céc dinh dang hodc cach
thitc khac. Ma phin mém c6 thé con duogc twong thich véi nhiéu nén tang khéic nhau.
Tuy nhién, cic dinh dang, c4ch thirc va ngdn ngit ma khac nhau clia cac ma chuong trinh
va cac phuong thirc cAu hinh ma khéc dé thuc hién nhitng nhiém vu theo sing ché s&

khéng tréch khéi ndi dung va pham vi clia sang ché.

Séng ché c6 thé dugc thue hién theo cac dang cu thé khac ma khong tréch khéi ndi

dung va céc dic tinh co ban cua n6. Cac vi du d3 mo ta duoc xem xét theo toan bd cac
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khia canh chi 1a nhim minh hoa chit khéng nham gi6i han. Vi vy, pham vi clia séng ché
dugc thé hién theo cac diém yéu cAu bao ho chir khong phai phan mo ta da néu & trén.
Moi thay doi ma nim trong ndi dung y nghia va pham vi nghia twong duong cla cac

diém yéu cau bao ho déu dugce xem la thude pham vi cua sang ché.
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YEU CAU BAO HQ

1. Phuong phép lap mi video, trong d6 co ché du doan da 16p duge hd trg, phuong
phap nay bao gdm cac budc:

tao ra, tai bd ma hoa, hodc nhén, tai bd giai ma, luéng bit twong tng v4i dit ligu
duoc 1ap ma cta dir liéu video hién thoi ¢ 16p hién thoi, trong do 1u6ng bit tudn theo
yéu cau tuong hop ludng bit twong ng voi ca cac gid tri chidu sau bit cho 16p hién
thoi va 16p tham chiéu déu gidng nhau, va cac gia tri chi s6 dinh dang chroma cho 16p
hién thoi va 16p tham chiéu déu giéng nhau; va

ma hda, tai bd ma hoa, hodc gidi ma tai bo giai ma, dit liéu video hién thoi & 16p
hién thoi bing céch sir dung dit liu video tham chiéu & 16p tham chiéu.
2. Phuong phép theo diém 1, trong d6 cdc gid tri chiéu sau bit cho 16p hién thoi va
16p tham chiéu duoc suy din tir cac thanh phén ct phép bit_depth_minus8 trong ludng
bit, va trong d6 cac thanh phan ct phép bit_depth_minus8 tuong Ung vdi cac gia tri
chiéu sau bit trir 8 cho 16p hién thoi va 16p tham chiéu mot cach twong tmg.
3. Phuong phéap theo diém 1, trong d6 céc gia tri chi sb dinh dang chroma cho 16p
hién thoi va lop tham chiéu dugc xac dinh theo cdc thanh phan ci phip
chroma format idc trong ludng bit, va trong do céc thanh phin cG phép
chroma format idc chroma_format idc nhan dang viéc 14y mAu chroma so véi viéc

14y mAu luma cho 16p hién thoi va 16p tham chiéu mot cach twong Gng.
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Fig. 1

B4t dau

v

Tao ra, tai b0 ma hoa, hodc nhan, tai bd gidi ma, ludng bit
tuwong Gmg vai dit liéu duoc 14p mé cua dir liéu video hién thoi
& 16p hién thoi, trong d6 ludng bit tuin theo yéu cau tuong hop 110
dong bit twong ing véi ca cac gia tri chi€u sau bit cho 16p hién f
thoi va 16p tham chiéu déu giéng nhau, va céc gia trj chi sd
dinh dang chroma cho 16p hién thoi va 16p tham chiéu déu
gibng nhau

M4 héa, tai bd ma hda, hodc giai ma tai bd gidi ma, dir liéu f 120
video hi¢n thoi ¢ 16p hién thoi bang cach st dung dir liéu video
tham chiéu & 16p tham chiéu

v

Két thuc
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Fig. 2

Bét dau
*.
Tao ra, tai bd ma hoa, hodc nhén, tai bd giai ma, dong bit tuong img
v6i dit liéu dugc 1ap mé cua dit liéu video hién thoi & 16p hién thot,
trong d6 ludng bit tuin theo yéu cAu tuong hop dong bit bao gom
didu kién tht nhit, diéu kién thtr hai, hodc ca diéu kién tht nhat va
diéu kién thit hai, trong d6 diéu kién tha nhét tuong tmg v6i chidu
sdu bit thi nhét cho 16p hién thoi 16n hon hodc bang chidu sau bit thit 210

hai cho 16p tham chiéu, trong do diéu kién tht hai twong tmg véi chi .
sd dinh dang chroma thtr nhét cho 16p hién thoi 16n hon hoac bang
chi s6 dinh dang chroma thtt hai cho 16p tham chiéu, va trong d6 chi
s6 dinh dang chroma tha nhit va chi sb dinh  dang chroma thtr hai
nhan dang tan sé 14y mau chroma so véi tin s6 14y mAu luma cho lop
hién thoi va 16p tham chiéu mot cach tuong Ung, va gla tri chi so
dinh dang chroma l6n hon biéu thi ring mat do 14y mAu con cao hon

!

M3 héa, tai bd ma héa, hodic gidi ma tai bd giai ma, dit li¢u video
hién thoi & 16p hién thoi bang cach sir dung dt liéu video tham chiéu
& 16p tham chiéu cing v6i chidu sau bit thi nhat va chiéu sau bit thir |/~ 220

hai, chi s6 dinh dang chroma thir nhit va chi s6 dinh dang chroma
thu hai, hodc ca chidu sdu bit th nhét va chiéu sau bit thir hai va chi

s6 dinh dang chroma tht nhét va chi sb dinh dang chroma thtt hai
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B4t diu

;

Nhan dit liéu dau vao, trong d6 dit liéu dau vao tuong Umg voi dit ligu
video & lop hién thoi tai bd ma hoa video hodc dit liu du vao tuong
{mg v6i dit lidu video duge 14p ma & 16p hién thoi tai bd gidl ma
video

v

Ap dung phép bu chuyén dong ddi véi dit liéu video & 16p hién thoi tai
bd ma hoa hodc dugc 4p dung cho dit liéu video dwoc 1ap mé & 16p
hién thoi tai bd giai mé video bang cach sir dung dit liéu video tham
chiéu & 16p tham chiéu, trong d6 bu chuyén dong sir dung thong tin
chtra cac dinh dang chroma hodc mot hodc nhiéu bién lién quan dén
dinh dang chroma cho ca 16p hién thoi va 16p tham chiéu, cac gia tri

chidu sau bit cho ca 16p hién thoi va 16p tham chiéu, hoic ca cac dinh
dang chroma hodc mét hodc nhiéu bién lién quan dén dinh dang
chroma cho ca 16p hién thoi va 16p tham chiéu va céac g1a tri chidu séu
bit cho ca 16p hién thoi va 16p tham chiéu

f‘ 320

v

Két thic

33/33





