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(57) Séng ché @& xuét phuong phap va thiét bi 1ap ma chudi video, trong d6 ché db ti tao
mAu hinh anh tham chiéu (Reference Picture Resampling: RPR) dugc bao gom dudi dang
cdng cu l4p ma. Theo phuong phép nay, ludng bit trong Gng v6i dit liéu duge ma héa clia
chudi video dugc tao ra hodc nhan, tai d6 luéng bit bao gff)m mot hodc nhiéu ca phap lién
quan dén ché do RPR khi ché @ RPR dugc kich hoat, va thong tin chia ty 1& cho ché do
RPR dugce suy ra sit dung thong tin thir nhit bao gdm mot hoic nhiéu ¢t phap nay va trong
d6 mot hodc nhidu ¢t phép ndy duoc rang budc bang cach tinh dén gi4 tri tuong tmg vé&i
Max(8, (kich thudc khbi 14p ma t6i thiéu cho thanh phan chéi - chroma)). Hinh &nh dich ctia
chudi video duge ma hoa hoidc duge gidi ma str dung thong tin chia ty 1€ khi ché 46 RPR

duoc kich hoat cho hinh anh dich.
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Linh vue ki thuit dwoc dé cip

Sang ché d& cap dén 1ap ma video két hop cong cu 1ap ma t4i tao mau hinh dnh tham
chiéu (reference picture Resampling-RPR). Cu thé 13, sang ché @& cap dén phuong phap va

thiét bi 14p ma chudi video.
Tinh trang ky thuat cia sang ché

Tiéu chuan 1ap ma video hiéu ning cao (High Efficiency Video Coding: HEVC) da
duogc phat trién theo du 4n video chung ctia cac td chirc tiéu chudn hoa ctia nhém chuyén gia
lap ma video ITU-T (ITU-T Video Coding Experts Group: VCEG) va nhom chuyén gia
hinh anh dong ISO/IEC (ISO/IEC Moving Picture Experts Group: MPEG), va dac biét 1a
vGi quan hé dbi tac duogc goi 1a nhom cong tac chung vé 1ap m3 video (Joint Collaborative
Team on Video Coding: JCT-VC). Sy phat trién tiéu chuan 1ap ma video méi1 ndi, duoc dit
tén la 1ap ma video danéng (VVC), da dién ra vao nim gr?m day nhu mot thé hé 13p ma video
tiép theo ngoai HEVC. VVC hd tro téi tao cAu triic hinh anh tham chiéu (Reference Picture
Resampling: RPR) lam cdng cu cho cac dich vu phét true tuyén tuong thich dé hd tro bu
chuyén dong qua trinh tao miu 1én va g& mau xubng. Cac cong nghé lién quan dén dich vu

phat truc tuyén twong thich dugc xem xét nhu sau.
T4i tao méu hinh Anh tham chiéu (Reference Picture Resampling-RPR)

Trong subt su phat trién ctia VVC, theo “Yéu cAu cho tiéu chuin 1ap ma video twong
lai”, “tiéu chuén nay s& hd trg chuyén ddi trinh chiéu nhanh trong trudng hop dich vu phat
truc tuyén tuong thich cung cip nhiéu trinh chiéu ctia cing mot ndi dung, mdi trinh chiéu ¢6
céc dic tinh khéc nhau (vi du, d6 phén giai khong gian hodc d6 sau bit mau).” Trong truyén
thong video thdi gian thuc, cho phép do phan giai thay dbi trong chudi video dugc 14p ma
ma khong cin chén hinh anh I ¢6 thé chi khong tuong thich dit liéu video vao cac didu kién
kénh dong hodc s& thich cia ngudi dung mot cach 1ién mach, ma con loai bd hiéu tmg vun
(beating) do anh I gdy ra. Vi du gia dinh vé thay ddi do phan gidi tuong thich (Adaptive
Resolution Change: ARC) v6i ti tao mau hinh anh tham chiéu (RPR) nhu dugc thé hién
trong Fig. 1, trong d6 hinh anh hién thoi (110) duge dw doén tir hinh anh tham chiéu (Ref0
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120 va Refl 130) ¢6 cac kich thude khac nhau. Nhu duge thé hién trong Fig. 1, hinh anh
tham chiéu Ref0 (120) c6 d6 phan giai thap hon so v6i hinh anh hién thoi (110). DE st dung
hinh anh tham chiéu Ref0 1am tham chiéu, Ref0 phai dugc chia ty 1é tang 1én dén ciing mot
d6 phan gidi v6i hinh anh hién thoi. Hinh anh tham chiéu Refl (130) c6 d9 phan giai cao
hon so v6i hinh anh hién thai (110). Dé st dung hinh anh tham chiéu Ref1 1am tham chiéu,
Refl phai gidm chia ty 1€ dén cting mdt do phan giai v4i hinh anh hién thoi.

D& h tro kha ning chia ty 1¢ khong gian, kich thudc hinh anh ctia hinh anh tham chiéu
¢6 thé khac v6i hinh anh hién thoi, ma hitu ich dé cho céc Gng dung phit truc tuyén. Phuong
phap h tro tai tao mAu hinh anh tham chiéu (RPR), ma ciing dugc d8 cap dén 1a sy thay d6i
d6 phan gidi twong thich (Adaptive Resolution Change: ARC), da duoc nghién ctru dé dua
vao dic diém k§ thuat VVC. Tai cudc hop IVET 1An tht 14 & Geneva, mdt s6 dong gop vé

RPR d3 dugc duara dé thao luan trong cudc hop.

Khi RPR duoc st dung, ty 1€ kich thudce hinh anh dugc suy ra tur chidu rong va chiéu
cao hinh anh tham chiéu va chidu rong va chiéu cao hinh anh hién thoi. Ty 1€ kich thuéc
hinh 4nh duoc rang budc trong pham vi [1/8 dén 2]. Theo céach khéc, ty 1€ kich thuéc hinh
anh & gifta bao gdbm ca 1/8 va 2. Chiéu rong/chiéu cao hinh anh trong céc mAu luma c6 thé

duogc bao hi€u trong luéng bit, nhu PPS, va nglt nghia dugc thé hién nhu sau.

pic_width_in_luma_samples chi chiéu rong ctia mdi hinh anh dugc giai ma & cap
dén PPS theo don vi cdc mau luma. pic_width in_luma samples s&€ khong bang 0, s& 12 boi
s nguyén cia Max(8, MinCbSizeY ), va s& nho hon hodc bing
pic_ width max_in_luma samples.

Khi subpics present_flag bang 1 hodc ref pic_resampling enabled_flag bang 0, gi4
tri ciia pic_width_in luma samples s& bing pic_width max_in_luma_samples.

pic_height_in_luma_samples chi chidu cao ctia mdi hinh anh dugc giai ma dé cap
dén PPS theo don vi ctia cac mau luma. pic_height in luma_samples s€ khong bing 0 va sé
la bdi s6 nguyén cta Max( 8, MinCbSizeY ), va s& nhd hon hodc bing

pic_height max in luma_samples.

Khi subpics_present flag bang 1 hodc ref pic_resampling_enabled_flag bang 0, gia
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tri cua pic_height in luma samples shall be bang pic_height max in_luma_samples.

Khi kich thude hinh anh ctia hinh 4nh hién thoi va hinh anh tham chiéu dugc chi dinh,

rang budc sau s& dugc thoa man. Rang budc nay gidi han ty 1€ kich thude hinh &4nh ctia hinh

&anh tham chiéu v6i hinh anh hién thdi trong pham vi [1/8, 2].

Pat refPicWidthInLumaSamples va refPicHeightInLumaSamples lAn luwot 14

pic_width_in luma samples va pic_height in_luma samples, cta hinh anh tham chiéu

ctia hinh anh hién thoi d8 cap dén PPS nay. N6 1a yéu cdu vé sy phit hop ludng bit ma tat ca

trong so cac diéu kién sau duoc thoa man:

— pic_width in luma samples * 2 s&

refPicWidthInLumaSamples.

— pic_height in luma samples * 2 s&

refPicHeightInLumaSamples.

— pic_width_in luma samples s€&
refPicWidthInLumaSamples * 8.

— pic_height in luma samples s€&

refPicHeightInLumaSamples * 8.

hon hodc bang
hon hodc bing
hon hodc bang
hon hodc bang

Trong VVC, ty 1€ chia va sai sb chia ty 1& cho RPR dugc suy ra tir thong tin ca phap

duoc bao hiéu trong PPS. Ct phap PPS nhu duoc thé hién trong bang sau.

Bang 1. Ct phap RBSP thiét 1ap thong sb hinh dnh cho ty I¢ chia va

sai so chia ty 1€

pic_parameter_set_rbsp() { Bién mo ta
pps_pic_parameter_set_id ue(v)
pps_seq_parameter_set_id u(4)
pic_width_in_luma_samples ue(v)
pic_height_in_luma_samples ue(v)
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conformance_window_flag u(l)

if( conformance window_flag ) {

conf win_left_offset ue(v)
conf win_right_offset ue(v)
conf win_top_offset ue(v)
conf win_bottom_offset ue(v)
}
scaling window_flag u(l)

if( scaling window_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)
}

Ngit nghia cta ¢ phap duge mo ta nhu sau.

scaling window_flag bang 1 chi dinh rang thong sd sai sb ctra sb chia ty 18 dugc thé
hién trong PPS. scaling_window_flag bang 0 chi dinh rang thong sd sai s6 cira s6 chia ty 18
khong c6 mit trong PPS. Khi ref pic_resampling enabled_flag bang 0, gia tri cla

scaling_window_flag s& bang 0.

scaling_win_left_offset, scaling_win_right_offset, scaling_win_top_offset, va



49410 5/31

scaling_win_bottom_offset chi dinh sai sb, trong cac don vi clia cac mau luma, ma duge
ap dung cho kich thudc hinh anh d€ tinh toan ty 1¢ chia. Khi scaling_window_flag bang 0,
gia tri clia scaling win_left offset, scaling win_right_offset, scaling win_top offset, va
scaling win_bottom_offset dugc suy ra la bang 0.

Gi4 tri cta scaling win_left offset + scaling_win_right_offset s& nhd hon so voi
pic_ width in luma samples, va gid tri cta
scaling win_top_offset + scaling_win_bottom_offset ~ s&  nho hon so  Vvéi

pic_height in luma_samples.

Céc bién PicOutputWidthL va PicOutputHeightL. dwgc suy ra nhu sau:

PicOutputWidthL = pic_width in luma samples -

( scaling_win_right offset + scaling_win_left offset ).

PicOutputHeightL = pic_height in luma samples -
( scaling win_bottom_offset + scaling_win_top_offset ).
fRefWidth duoc thiét 1p bing PicOutputWidthl ctia hinh anh tham chiéu
RefPicList[i][j] trong cac miu luma va fRefHeight duoc thiét 1ap bang
PicOutputHeightL cua hinh 4nh tham chidu RefPicList[ i ][ j ] trong cac mAu luma.
RefPicScale[ 1 ][] ][ 0] =
( (fRefWidth << 14 )+ ( PicOutputWidthL >> 1))/ PicOutputWidthL.
RefPicScale[ i ][j ][ 1] =
( ( fRefHeight << 14 )+ ( PicOutputHeightL >> 1))/ PicOutputHeightL.
RefPicIsScaled[1][j] = ( RefPicScale[i][j][0] != (1 <<14)) [
(RefPicScale[i][j][ 1] = (1 << 14)).
Trong khi RPR thém tinh linh hoat cho ludng bit video duge 1ap ma, bu chuyén dong
két hop v6i chia ty 16 RPR 1am ting su phtrc tap trong tinh todn cling nhu bang thong b
nhé. Dé giam b6t bang thong bd nhé trong trudng hop xAu nhat, sang ché boc 16 céc

phuong phép va thiét bi dé han ché cac tham s6 lién quan dén RPR.

Ban chét ky thuit cla sang ché
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Phuong phéap va thiét bi 1ap ma chudi video dé giam bét su gia ting bang thong bd nhé
trong trudong hop xAu nhét lién quan dén bl chuyén dong, dugc boc 10, trong d6 ché d6 tai
tao hinh anh tham chiéu (Reference Picture Resampling: RPR) dugc hd trg. Theo phuong
phép nay, ludng bit twrong Gmg véi dir liéu duge ma hoa cua chudi video dugc tao ra ¢ phia
bd ma héa hodc nhan dugc & phia bd giai ma, trong d6 ludng bit bao gdbm mot hodc nhiéu ct
phép lién quan dén ché d6 RPR khi ché do RPR dugc kich hoat, va thong tin chia ty 1¢ cho
ché @6 RPR dugc suy ra stt dung thong tin thir nhét bao gé)m mot hodc nhiéu ct phép, va
trong d6 mdt hoac nhiéu ca phap dugc rang budce bing cach tinh dén gia tri tuong Gng voi
Max(8, (kich thuéc khéi 14p ma t5i thiéu cho thanh phan chéi)). Hinh anh dich cua chudi
video duoc ma hoa, & phia bd ma hda, hodc duge giai ma & phia bo giai ma, stt dung thong
tin chia ty 1€ khi ché dd RPR duoc kich hoat cho hinh anh dich. Theo mot phuong éan, kich
thuée khdi 1ap ma ti thiéu cho thanh phan chéi duge chi ra béi ¢ phap MinCbSizeY.

Theo mdt phuong én, ct phép bao gdm ct phap thir nhét trong tng voi chiéu rong
hinh anh hién thdi trong cac mAu luma va ct phép thr hai twong ng voi chiéu rong hinh
anh t6i da trong cac miu luma. Theo mot phuong 4n, ci phap dugc rang budc dé 1am cho
((chidu rong hinh anh hién thoi - Max(8, MinCbSizeY)) * chiéu rong cira s6 chia ty 1& cua
hinh 4nh tham chiu trong c4c mAu luma) nhé hon so v6i hodc bing (chiéu rong hinh anh t6i

da * chiéu rdng cira so chia ty 1& cua hinh anh hién thoi).

Theo mot phuong an, ct phap bao gbm ct phép tht nhét trong Gng v6i chiéu cao hinh
anh hién thoi trong cic mAu luma va ¢t phép tht hai twong Gmg v6i chiéu cao hinh anh t6i
da trong cac mau luma. Theo mét phwong an, ct phép dugc rang budc dé 1am cho ((chiéu
cao hinh anh hién thoi - Max(8, MinCbSizeY)) * chiéu cao cira so chia ty 1¢ ctia hinh anh
tham chiéu trong cac miu luma) nhé hon so véi hodc bing (chiéu cao hinh anh tdi da *
chidu cao ctra sd chia ty 18 ctia hinh &nh hién thoi).

Theo mdt phuong an, ludng bit tuan tht yéu cAu tuong thich ludng bit ma mot hodc
nhiéu ¢t phép dugc rang budce bang cach bd qua bd loc ndi suy cho bu chuyén dong, va mot
hodc nhiéu cG phap dugc rang bude bang cach tinh dén gia tri twong tmg voi Max(8, (kich
thuée khdi 14p ma ti thiéu cho thanh phan choi)).

Theo mdt phwong 4n, ludng bit tudn thi yéu cAu tuong thich ludng bit ma (chiéu rong
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hinh anh t5i da * chidu rong cira sd chia ty 1¢ ciia hinh anh hién thoi) 16n hon hogc bang
((chidu rong hinh 4nh hién thdi - Max(8, MinCbSizeY)) * chiéu rong cira s6 chia ty 1& cua

hinh anh tham chiéu trong cic mau luma).

Theo mdt phuong an, ludng bit tuan thu yéu cau twong thich ludng bit ring (chiéu cao
hinh anh t6i da * chidu cao cira sb chia ty 1& ctia hinh anh hién thdi) 16n hon hodc bing
((chidu cao hinh anh hién thoi - Max(8, MinCbSizeY)) * chiéu cao cira s6 chia ty 18 cla

hinh anh tham chiéu trong cac mau luma).
M0o ta van tat cac hinh vé

Fig. 1 minh hoa vi du gia dinh v& sy thay d6i do phan giai tuong thich (Adaptive
Resolution Change: ARC) véi tai tao mAu hinh anh tham chiéu (Reference Picture
Resampling: RPR), trong d6 hinh anh hién thoi duge dy doan tur céc hinh 4nh tham chiéu
(Ref0 va Ref1) vdi cac kich thude khac nhau.

Fig. 2 minh hoa so dd khéi dién hinh v& hé thong két hop voi cac thong sb tai tao mau
hinh anh tham chiéu dugc rang budc theo mdt phwong 4n clia sng ché.
M3 ta chi tiét sang ché

MO ta sau la phuong an t6t nhat thuc hién séang ché. Phéin mo ta ndy duoc tao ra véi

muc dich minh hoa nguyén tic chung ctia sang ché va khong nén gidi han. Pham vi cua sang

ché dugc x4c dinh tot nhat bang cach tham chiéu dén céc yéu cau bao hd di kem.

C6 thé hidu mot cach d& dang ring céc thanh phan ctia séng ché, nhur duge md ta va
minh hoa chung trong céc hinh & day, ¢6 thé duoc sip xép va thiét ké theo nhiéu dang cdu
hinh khac nhau. Do d6, md ta chi tiét hon sau day vé cac phuong én cia hé théng va phuong
phép cua sang ché, nhu duge trinh bay trong céc hinh, khong nhdm giéi han pham vi cla
sang ché, nhu duoc yéu ciu bao hd, ma chi 14 dai dién cho cac phuong 4n dugc chon cua
sang ché.

99 ¢

Trong toan bd ban mo ta nay, viec tham chiéu dén “mot phuong 4n”, “phuwong an”
hoic twong tu ¢6 nghia 1a mot tinh nang, cAu tric hodc dic tinh cu thé dugc mo ta lién quan
dén phuong 4n nay c6 thé dwoc dua vao it nhat mdt phuong an cla sang ché. Do d6, su xuét

hién ctia céc cum tir “theo mdt phuong an” hodc “trong phuong 4n” & nhiéu noi khac nhau
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trong toan bd ban md ta nay khong nhét thiét phai d& cap dén cting mot phuong an.

Hon nita, cac tinh nang, cAu tric hodc dic diém dugc md ta co thé duoc két hop theo
bét ky cach nao phu hop theo mot hodc nhiéu phuong an. Tuy nhién, nguoi cd hiéu biét
trung binh trong linh vuc nay s€ nhén ra’réng sang ché co thé duoc thuc hién ma khong c6
mdt hodc nhidu chi tiét cu thé, hodc vé&i cac phuong phép, thanh phan khac, v.v. Trong cac
treong hop khéc, cac cAu tric hodc hoat dong da biét rd khong duge hién thi hodc duoc mo

ta chi tiét dé tranh lam mo céc khia canh cta sang ché.

Céc phuong an dugc minh hoa cta sang ché s& dugc hiéu rd nhit bang cach tham
chiéu dén céc hinh v&, trong d6 cdc b phan giéng nhau duoc chi dinh béng cac chir sb
giéng nhau. M6 ta sau day chi nhdm muc dich 1dm vi du, va chi don gian 1a minh hoa cho
mot sd phwong an duge chon nhit dinh cua thiét bi va phuong phap phi hop v6i sang ché

nhu duoc yéu cu bao ho ¢ day.

Trong phin md t4, cc so tham chiéu giong nhau trong cac hinh v& va phan mo ta dé

chi cac chi tiét twong tu hodc gidng nhau trong cac hinh chiéu khac nhau.

Theo VVC, ty 1é chia hinh anh tham chiéu suy ra (RefPicScale[i][jI[0],
RefPicScale[ 1 ][j ][ 1 ]) dugc st dung dé bu chuyén dong. RefPicScale duge suy ra tir kich
thuéc/chiéu rong/chiéu cao cira s6 chia ty 1& dugc chi dinh trong PPS. N6 anh huong dén bd
loc nao sé& duoc st dung trong giai doan bu chuyén dong va ciing anh hudng dén bang thong
b6 nhé dugc sit dung cho bui chuyén dong. Vi du, dbi v6i khoi 16x16, khi thuc hién bu
chuyén dong, n6 yéu cau khéi tham chiéu (16 + L — 1)x(16 + L — 1) néu ty I¢ chia bang 1 (vi
du, RefPicScale[ i ][ j ][ 0 ] va RefPicScale[ i ][ j 1[ 1 ] tht ca bing 16384), trong dO L chidu
dai bo loc (filter-tap) ciia bt chuyén dong. Trong SPS, kich thude hinh anh t6i da ctia chudi
duoc chi dinh. Theo kich thuée hinh anh tdi da, bang thong trudng hop x4u nhét c6 the
duoc tinh toan va dugc rang budc. Tuy nhién, khi ty 1€ chia bang 2 (vi du,
RefPicScale[ ][] ][ 0 ] va RefPicScale[ i ][j ][ 1 ]tAt ca déu bang 32768), nd yéu cau khbi
tham chiu (32 + L — 1)x(32 + L — 1). Bang thong gan gép bon lan khi xem xét anh hudng
clia d6 dai bo loc. Bang thong yéu ciu bi anh huéng béi ty 1& chia. Vi dy, néu hinh anh hién
thosi 6 kich thude bing kich thude hinh anh t6i da, va ty 1€ chia ciia mot trong s6 hinh anh

tham chiéu 16n hon 1, bing thdng yéu cAu cta hinh anh hién thoi ndy ¢6 thé 16n hon nhitng
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gi ma hé théng mong doi. D& han ché bang thong truong hop xAu nhét, vai phuong phép

duge dé Xut.
Phwong phap-1: Rang budc vao ty 1€ chia

Trong sang ché nay, ty 1€ chia cta (kich thudc hinh anh tham chiéu véi kich thude
hinh anh hién thoi) duoc rang bude dé khong 16n hon ty 18 ctia (kich thuéc hinh nh t6i da
trong SPS vé6i kich thudc hinh anh hién thoi). Vi du, scaling ratio x *
current picture width * scaling_ratio_y * current _picture_height s& nho hon so v6i hodc
bing max_picture_width * max_picture_height. Current _picture_width hodc height c6 thé
1a chiéu rong hodc chidu cao ctia hinh anh (vi du, dugc béo hiéu hodc suy ra trong PPS),
hodc ctra sb tuan thu (vi du, dugc bao hiéu hodc suy ra trong PPS), hoac cua sb chia ty 1€ (vi
du, duoc bao hiéu hodc suy ra trong PPS). Max_picture_width hodc max _picture_height ¢co
thé 12 chidu rong hodc chidu cao hinh anh t6i da cta chudi hién thoi (vi du, duge bio higu
hodc suy ra trong SPS). Theo mdt phuong 4n, scaling_ratio_x va scaling_ratio_y c0 thé 1a
RefPiclsScaled[][][0] va RefPicIsScaled[][J[1]. Vi du, RefPicIsScaled[][][0] *
current_picture_width * RefPicIsScaled[][][1] * current _picture_height s& nhé hon so v6i
hodc bang max_picture width * max_picture_height * 2K, hodc ((RefPiclsScaled[][][0] *
RefPicIsScaled[][][1] * current picture width * current _picture_height) >>K) s& nho hon

so v6i hodc bing max_picture width * max_picture_height. K c6 thé 1a 28.

Theo phuong an khac, ty 1€ chia theo chiéu ngang va ty 1€ chia theo chidu doc c6 thé
duoc rang budc riéng r&. Vi du, ty 1€ chia theo chiéu ngang va chiéu doc ctia ( kich thuge
hinh &nh tham chiéu véi kich thude hinh anh hién thoi) dugc rang bude dé khong 16n hon ty
16 ciia (chidu rong hinh &nh t&i da trong SPS v6i chiu rong hinh anh hién thoi) va ty 1¢ ctia
(chidu cao hinh anh t6i da trong SPS véi chidu cao hinh anh hién thoi) twong tng. Vi dy,
scaling ratio_x * current_picture_width s& nhd hon so v6i hodc bang max_picture width.
scaling ratio y * current_picture_height s& nhé hon so v6i hodc bang max_picture_height.
current picture width hodc height c6 thé 1a chidu rong hodc chiéu cao (vi du, duge bdo hiéu
hoic suy ra trong PPS), hodc clra sb tuan tha (vi du, dugce bao higu hodc suy ra trong PPS),
hodc ctra s chia ty 1& (vi du, dugc bdo hi¢u hodc suy ra trong PPS). max_picture width

hojc max_picture_height c6 the 1a chiéu rong hoac chi€u cao hinh anh toi da ctia chudi hién
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thoi (vi du, dugc bo hiéu hodc suy ra trong SPS). Theo mét phwong an, scaling ratio_xva
scaling ratio y ¢0 thd 1a RefPiclsScaled[][][0] va RefPicIsScaled[][][1]. Vi du,
RefPiclsScaled[][][0] * current picture width s& nho hon so v&i hodc bing max_picture
27K, hodc ((RefPicIsScaled[][][0] * current_picture_width) >> K) s& nho hon so v&i hodc
bang max_picture width. Tuong tu, RefPicIsScaled[][][1] * current _picture_height s& nho
hon so véi hoic bang max picture height * 27K, hodc ((RefPiclsScaled[][][1] *
current_picture_height) >> K) s& nho6 hon so v6i hoac bing max_picture_height. K ¢6 thé

la 14.

Theo phuong an khac, kich thudc cua ctra sb chia ty 1, kich thudc hinh anh hién thoi,
kich thude hinh anh tham chiéu, va/hodc kich thude hinh anh t6i da trong chudi hién thoi
dugc rang budc. Vi dy, dat refPicOutputWidthl. va refPicOutputHeightL lan luot 1a
PicOutputWidthL va PicOutputHeightL, ctia hinh anh tham chiéu ctia hinh 4nh hién thoi dé
cap dén PPS nay. N¢ 12 yéu cAu cta tudn tha ludng bit ma tAt ca diéu kién sau dugc thoa
man:

—  refPicOutputWidthL. * current_picture_width * refPicOutputHeightL *
current_picture_height s& nhé hon so v&i hoac bang PicOutputWidthl. *
max_picture_width * PicOutputHeightL. * max _picture height.

Theo phuong an khac, chidu rong va chidu cao cua ctra sd chia ty 18, chidu rong va
chiéu cao cta hinh anh hién thoi, chiéu rong va chidu cao ciia hinh anh tham chiéu, va/hodc
chidu rong va chiéu cao t5i da cia hinh anh trong chudi hién thoi dugce rang bude riéng re.
Vi du, let refPicOutputWidthL va refPicOutputHeightl. la PicOutputWidthL. va
PicOutputHeightL tuwong (mg ciia hinh anh tham chiéu cta hinh anh hién thoi dé cap dén
PPS nay. N6 1a yéu cAu cla tuén thu 1u6ng bit ma tAt ca cac diéu kién sau duoc thoa man:

— refPicOutputWidthl, * current picture_width s& nh6é hon so v6i hodc bing
PicOutputWidthL * max_picture_width,

— refPicOutputHeightl. * current_picture_height s& nh6 hon so v6i hodc bang
PicOutputHeightL * max_picture_height.

Current_picture_width va current_picture_height c6 thé 1a chidu rong va chiéu cao
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dugce bao hiéu trong SPS hodc PPS. Vi du, chiéu réng va chidu cao hinh 4nh c6 thé 1a
pic_width in luma samples va pic_height in luma_samples, hodc c6 thé 1a chidu rong va
chidu cao ctia ctra sd cit xén tuan thi, hodc co thé 14 chiéu rong va chidu cao cua ctra s6 chia
ty 1€.

Theo phwong 4n khéc, bd loc ndi suy duge xem xét. Bang thong bd nhd MC trudng
hop xiu nhét cha hinh anh hién thdi 1a bing CurPicWidth * CurPicHeight *
WorstCaseBlockBW / WorstCaseBlockSize. Do do, néu diéu kién sau dugc thda man, bang
thong bd nhd MC trudng hop xau nhat khong tang.

CurPicWidth * CurPicHeight * (8 * ScalingRatioX + 7) * (8 * ScalingRatioY +
7) /(8 * 8) <= SpsMaxPicWidth * SpsMaxPicHeight * (8 +7) * (8 +7) /(8 * 8).

Trong phuong trinh trén, ScalingRatioX bang (refPicOutputWidthL /
PicOutputWidthL), ScalingRatioY la bang (refPicOutputHeightL / PicOutputHeightl),
SpsMaxPicWidth la chiéu rong hinh anh tdi da dugc bao hiéu trong SPS, va
SpsMaxPicHeight 1a chidu cao hinh anh téi da dugc béo hiéu trong SPS.

Sau khi don gian héa phuong trinh, phwong trinh trén ¢6 thé duoc viét lai nhu sau.

CurPicWidth * CurPicHeight * (8 * refPicOutputWidthL + 7 *
PicOutputWidthL.) * (8 * refPicOutputHeightL. + 7 * PicOutputHeightL) <=
SpsMaxPicWidth * SpsMaxPicHeight * 225 * PicOutputWidthL * PicOutputHeightL.

Tuong tu cho céc thanh phan chroma (d9 chéi), rang budc nhu sau.

CurPicWidth * CurPicHeight * (8/SubWidthC * refPicOutputWidthlL. + 3 *
PicOutputWidthL) * (8/ SubHeightC * refPicOutputHeightL + 3 * PicOutputHeightL)
<= SpsMaxPicWidth * SpsMaxPicHeight * (8/SubWidthC+3) * (8/SubHeightC+3) *
PicOutputWidthL. * PicOutputHeightL..

Trong phuong trinh trén, (SubWidthC, SubHeightC) 1a (2, 2), (2,1),va(l,1) 14n luot
cho 4:2:0, 4:2:2, va 4:4:4.

Ky tu dé xuit cho kich thuéc ctra sb chia ty 1& 1 nhu sau.

scaling win_left_offset, scaling_win_right_offset, scaling_win_top_offset, va

11
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scaling_win_bottom_offset chi sai s6, trong cac don vi cua cac mAu luma, diéu nay dugc
ap dung cho kich thudc hinh anh d€ tinh toén ty 1€ chia. Khi scaling_window_flag bang 0,
gi4 tri cta scaling_win_left_offset, scaling win_right offset, scaling_win_top_offset, va
scaling_win_bottom_offset dugc suy ra bang 0.

Gia tri cua scaling win_left offset + scaling_win_right offset s&€ nho hon so voi
pic_width in luma_samples, va gia tri clua scaling win_top offset +

scaling win_bottom_offset s& nhé hon so voi pic_height in luma_samples.
Céc bién PicOutputWidthL va PicOutputHeightL. dugc suy ra nhu sau:

PicOutputWidthL = pic_width_in_luma_samples —

( scaling_win_right offset + scaling_win_left offset ).

PicOutputHeightL = pic_height in luma_samples -

( scaling win_bottom_offset + scaling_win_top_offset ).

Theo vi du Kkhac, scaling win left offset,  scaling win_right offset,
scaling_win_top_offset, va scaling_win_bottom_offset co thé duoc bao hiéu trong céc don

vi ctia mau chroma. Céc bién PicOutputWidthL va PicOutputHeightL. duge suy ra nhu sau:
PicOutputWidthL = pic_width_in_luma_samples —
SubWidthC * ( scaling_win_right offset + scaling_win_left offset ).
PicOutputHeightl, = pic_height in_luma_samples —
SubHeightC * ( scaling_win_bottom_offset + scaling win_top offset ).

Trong phuong trinh trén, SubWidthC va SubHeightC 1An luot chi ty 16 miu ciia mau

luma v&i mau chroma theo huéng doc va ngang.

Theo mot phuong 4n, cac rang budc sau duge dat ra. Khi scaling window_flag bang

1, dat refPicOutputWidthl. va refPicOutputHeightL lan luot 12 PicOutputWidthL va

PicOutputHeightL, cia hinh anh tham chiéu cia hinh anh hién thoi dé cap dén PPS nay. N6
1a yéu cau ciia tuan thu ludng bit ma cac didu kién sau duge thoa man:

— pic_width in luma samples * pic_height in luma samples * (8 *

refPicOutputWidthl, + 7 * PicOutputWidthL) * (8 * refPicOutputHeightl. + 7 *
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PicOutputHeightl) s& nho hon so v6i hodc bang pic_width max_in_luma_samples *
pic_height max_in_luma_samples height * 225 *  PicOutputWidthL  *
PicOutputHeightL.

— pic_width in luma samples * pic_height in luma samples * (8 /
SubWidthC * refPicOutputWidthl, + 3 * PicOutputWidthL) * (8 / SubHeightC *
refPicOutputHeightL. + 3 * PicOutputHeightl) s& nho hon so v6i hodc bang
pic_width max_in_luma_samples * pic_height max_in_luma samples height * (8 /

SubWidthC + 3) * (8 / SubHeightC + 3) * PicOutputWidthL * PicOutputHeightL.

Theo phuong phap khéc, ching ta chi co thé 14y thanh phan choi vao phép tinh toan.

Ky twr @& xuat cho kich thugc cira sb chia ty 1& 1a nhu sau.

scaling win_left offset, scaling win_right offset, scaling win_top_offset, va
scaling win_bottom_offset chi ra sai sb, trong cic don vi cua céc mau luma, ma dugc ap
dung cho kich thu6c hinh anh dé tinh toén ty 1¢ chia. Khi scaling_window_flag bang 0, gia
tri cta scaling win_ left offset, scaling win_right offset, scaling win_top_offset, va

scaling win_bottom_offset dugc suy ra bang 0.

Gi4 tri cua scaling win_left offset + scaling_win_right offset s& nho hon so véi
pic_width in luma_samples, va gia tri cua
scaling win_top_offset + scaling win_bottom_offset ~ s€ nhé hon so  VvOi

pic_height in luma samples.
Céc bién PicOutputWidthL va PicOutputHeightL dugc suy ra nhu sau:

PicOutputWidthL = pic_width_in_luma_ samples —
( scaling win_right offset + scaling win_left_offset ).
PicOutputHeightL. = pic_height _in_luma_ samples —
(scaling win_bottom_offset + scaling_win_top_offset ).
Theo mot phwong 4n, cac rang budc sau duge dit ra. Khi scaling window_flag bing
1, dat refPicOutputWidthl. va refPicOutputHeightl lan luot 12 PicOutputWidthL va
PicOutputHeightL, ctia hinh anh tham chiéu ctia hinh anh hién thoi d& cép dén PPS nay. N6

1a yéu cau cua tudn thi ludng bit ma diéu kién sau dugce théa man:

13
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— pic_width in_luma samples * pic_height in_luma samples * (8 *
refPicOutputWidthL. + 7 * PicOutputWidthL) * (8 * refPicOutputHeightl, + 7 *
PicOutputHeightL) s& nhé hon so v6i hodc bang pic_width max_in_luma_samples *
pic_height max_in_luma_samples height * 225 *  PicOutputWidthL — *
PicOutputHeightL.

Luuy réng, s6 8,7, va 3 trén co thé dugc thay thé béng sb khac. Vi du, sau khi don
gian hoa phuong trinh, ¢ thé duoc viét nhu sau.

CurPicWidth * CurPicHeight * (M * refPicOutputWidthL + N *
PicOutputWidthL) * (O * refPicOutputHeightL + P * PicOutputHeightl) <=
SpsMaxPicWidth * SpsMaxPicHeight * (M+N)*(O+P) * PicOutputWidthl. *
PicOutputHeightL.

Tuong tu ddi v6i cac thanh phan chroma, rang budc nhur sau.

CurPicWidth * CurPicHeight * (A/SubWidthC * refPicOutputWidthL. + B *
PicOutputWidthL) * (C/ SubHeightC * refPicOutputHeightL + D * PicOutputHeightL)
<= SpsMaxPicWidth * SpsMaxPicHeight * (A/SubWidthC+B) * (C/SubHeightC+D) *
PicOutputWidthL * PicOutputHeightL.

Trong phuong trinh trén, (SubWidthC, SubHeightC) 1a(2,2),(2,1),va(l, 1) 1an luot
cho 4:2:0,4:2:2, va 4:4:4.

Theo mét phuong an, Mva O ¢6 thd1a 1, NvaP c6 thé1a 0, A va C co thé 1a 1 hoge 2,
B vaD cothé 1a 0.

Theo mt phuong an, 16x4 va 4x16 dugc st dung lam kich thudc khoi dé tinh toan

bing théng truong hop xAu nhit. Céc rang budc co thé dugc viét nhu sau.
Sau khi don gian hoa phuong trinh, ¢6 thé dwogc viét nhu sau:

CurPicWidth * CurPicHeight * (16 * refPicOutputWidthL + 7 *
PicOutputWidthL) * (4 * refPicOutputHeightlL + 7 * PicOutputHeightL) <=
SpsMaxPicWidth * SpsMaxPicHeight * 253 * PicOutputWidthL * PicOutputHeightL,

CurPicWidth * CurPicHeight * (4 * refPicOutputWidthL + 7 * PicOutputWidthL)
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* (16 * refPicOutputHeightL + 7 * PicOutputHeightl) <= SpsMaxPicWidth *
SpsMaxPicHeight * 253 * PicOutputWidthL * PicOutputHeightL.

Tuong tu dbi vai cac thanh ph‘?ln chroma, rang budc nhu sau:

CurPicWidth * CurPicHeight * (16/SubWidthC * refPicOutputWidthl, + 3 *
PicOutputWidthL) * (4/ SubHeightC * refPicOutputHeightL + 3 * PicOutputHeightL)
<= SpsMaxPicWidth * SpsMaxPicHeight * (16/SubWidthC+3) * (4/SubHeightC+3) *
PicOutputWidthL * PicOutputHeightL,

CurPicWidth * CurPicHeight * (4/SubWidthC * refPicOutputWidthl, + 3 *
PicOutputWidthL) * (16/ SubHeightC * refPicOutputHeightL +3 * PicOutputHeightL)
<= SpsMaxPicWidth * SpsMaxPicHeight * (4/SubWidthC+3) * (16/SubHeightC+3) *
PicOutputWidthL * PicOutputHeightL.

Trong c4c phuong trinh trén, (SubWidthC, SubHeightC) 1a(2,2),(2,1),va(l,1) lan
luot cho 4:2:0, 4:2:2, va 4:4:4.
Ky tu d& xudt cho kich thuéc cira s6 chia ty 1& 1a nhu sau.

scaling win_left offset, scaling win_right_offset, scaling win_top_offset, va
scaling_win_bottom_offset chi sai sb, trong cac don vi cla céc mau luma, ma dugc ap
dung cho kich thude hinh 4nh dé tinh toan ty 1& chia. Khi scaling window_{flag bang 0, gid
tri cta scaling win left offset, scaling win_right offset, scaling_win_top_offset, va

scaling win_bottom_offset duoc suy ra biang 0.

Gia tri cua scaling win_left offset + scaling win_right offset s& nho hon so voi
pic_width_in luma samples, va gia tri cla scaling win_top offset +

scaling win_bottom_offset s& nh6 hon so véi pic_height in luma samples.
Céc bién PicOutputWidthL va PicOutputHeightL, dugc suy ra nhu sau:

PicOutputWidthL = pic_width_in_luma_samples —

( scaling win_right offset + scaling_win_left offset).

PicOutputHeightLL = pic_height_in_luma samples —

( scaling win_bottom_offset + scaling_win_top_offset ).
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Theo mot phwong an, cac rang budc sau duge 4p dit. Khi scaling window_flag bing
1, dat refPicOutputWidthL va refPicOutputHeightL lan luot 13 PicOutputWidthl, va
PicOutputHeightL, ctia hinh anh tham chiéu ciia hinh anh hién thoi dé cap dén PPS nay. No

14 yéu ciu clia tudn thu ludng bit ma cac dicu kién sau duge thoa man:

— pic width_in luma samples * pic_height in luma_samples * (16 *
refPicOutputWidthL. + 7 * PicOutputWidthL) * (4 * refPicOutputHeightl. + 7 *
PicOutputHeightL) s& nhé hon so véi hoac bing pic_width max_in_luma samples *
pic_height max in luma samples height * 253 * PicOutputWidthL,  *
PicOutputHeightL.

— pic width_in luma samples * pic_height in luma_samples * 4
refPicOutputWidthL, + 7 * PicOutputWidthL) * (16 * refPicOutputHeightl + 7 *
PicOutputHeightlL) s& nhoé hon so véi hodc bang pic width max_in_luma_samples *
pic_height max in luma samples height * 253 * PicOutputWidthL.  *
PicOutputHeightL.

— pic_width in luma samples * pic_height in luma_samples * (16 /
SubWidthC * refPicOutputWidthl, + 3 * PicOutputWidthL) * (4 / SubHeightC *
refPicOutputHeightl, + 3 * PicOutputHeightL) s& nhé hon so v6i hodc bing
pic_width max in luma_ samples * pic_height max in luma_samples height * (16 /
SubWidthC + 3) * (4 / SubHeightC + 3) * PicOutputWidthL * PicOutputHeightL.

— pic_width_in_luma samples * pic_height in luma samples * (4/ SubWidthC
*  refPicOutputWidthL, + 3 * PicOutputWidthL) * (16 / SubHeightC *
refPicOutputHeightl. + 3 * PicOutputHeightL) s& nhé hon so voi hodc bang
pic_width max_in luma samples * pic_height max in_luma samples height * (4 /
SubWidthC + 3) * (16 / SubHeightC + 3) * PicOutputWidthL * PicOutputHeightL.

Ngoai ra, theo vi du khéc, ¢o thé chi l4y thanh phan chéi vao tinh toan.
Theo phuong an khac, ty 1€ dung sai ¢6 thé duogc dan ra. Vi dy, Ty c6 thé 1a gié tri
dung sai cho luma. Tc ¢ thé 1a gia tri dung sai cho chroma. Ty va Tc ¢6 thé 13 sé nguyén

hodc sb thue (vi du, 1,0, 1,2, 1,1, 1,5, v.v.).
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Vi du sau khi don gian héa phuong trinh, rang budc co thé dugc viét lai nhu sau.

CurPicWidth * CurPicHeight * (M * refPicOutputWidthL + N *
PicOutputWidthL) * (O * refPicOutputHeightl. + P * PicOutputHeightL) <=
SpsMaxPicWidth * SpsMaxPicHeight * (M+N)*(O+P) * PicOutputWidthL. *
PicOutputHeightL * Ty.

Tuwong tu cho céc thanh phan chroma, rang budc nhu sau.

CurPicWidth * CurPicHeight * (A/SubWidthC * refPicOutputWidthl. + B *
PicOutputWidthL) * (C/ SubHeightC * refPicOutputHeightl + D * PicOutputHeightL)
<= SpsMaxPicWidth * SpsMaxPicHeight * (A/SubWidthC+B) * (C/SubHeightC+D) *
PicOutputWidthL * PicOutputHeightL * Tc,

Trong phwong trinh trén, (SubWidthC, SubHeightC) 1a (2, 2), (2,1),va(l,1) 1an lugt
cho 4:2:0,4:2:2, va4:4:4.

Trong mot vi du, M va O ¢6 thé1a 1, Nva P ¢4 thé1a 0, A va C c6 thé 1a 1 hogc 2, B va
D ¢6 thé 14 0. Trong mot vi du, M va O ¢6 thé 1 8, N va P ¢6 thé 1a 7 hodc 8, A va C ¢6 thé
128, B vaD c6 thé 14 3 hodc 4. Trong mot vi du, M ¢6 thé 13 16 O c6 thé 1a 4, N va P c6 the
127 hoic 8, A c6 thé 12 16 va C c6 thé 12 4, B va D ¢6 thé 1a 3 hodc 4. Trong mt vi du, M c6
thé124 O ¢6 thé 12 16, N va P c6 thé 1a 7 hodc 8, A ¢ thé 1a 4 va C c6 thé 1a 16, B va D ¢b
thé 1a 3 hoic 4.

Theo phuong 4n khac, cic rang budc huéng ngang va doc co thé duogc tach ra. Vi du,

sau khi don gian héa phuong trinh, céc rang budc co thé duoc viét lai nhu sau.

CurPicWidth * (M * refPicOutputWidthL + N * PicOutputWidthl) <=
SpsMaxPicWidth * (M+N) * PicOutputWidthl * Ty_x.

CurPicHeight * (O * refPicOutputHeightL. + P * PicOutputHeightl) <=
SpsMaxPicHeight * (O+P) * PicOutputHeightL * Ty_y.

Tuong ty cho cac thanh phan chroma, c4c rang budc nhu sau.

CurPicWidth * (A/SubWidthC * refPicOutputWidthL + B * PicOutputWidthL)
<= SpsMaxPicWidth * (A/SubWidthC+B) * PicOutputWidthL * Tc_x.
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CurPicHeight * (C/ SubHeightC * refPicOutputHeightL + D * PicOutputHeightL)
<= SpsMaxPicHeight * (C/SubHeightC+D) * PicOutputHeightL *Tc y.

Trong phuong trinh trén, (SubWidthC, SubHeightC) la (2, 2), (2, 1),va(l, 1) 14n luot

cho 4:2:0, 4:2:2, va 4:4:4.

Trong mdt vi dy, sau khi don gian héa phuong trinh, cac rang budc co thé duoc viét lai

nhu sau.

CurPicWidth * (16 * refPicOutputWidthL + 7 *
SpsMaxPicWidth * (16+7) * PicOutputWidthL * Ty_x.

*

CurPicHeight * (4 * refPicOutputHeightl. + 7
SpsMaxPicHeight * (4+7) * PicOutputHeightL * Ty_y.

CurPicWidth * (4 * refPicOutputWidthL + 7 *
SpsMaxPicWidth * (4+7) * PicOutputWidthL * Ty_x.

CurPicHeight * (16 * refPicOutputHeightL + 7 *
SpsMaxPicHeight * (16+7) * PicOutputHeightL * Ty_y.

Theo vi du khac, cac rang budc cé thé duge viet lai nhu sau:

CurPicWidth * (4 * refPicOutputWidthL + 7 *
SpsMaxPicWidth * (4+7) * PicOutputWidthL * Ty_x.

CurPicHeight * (4 * refPicOutputHeightL + 7 *
SpsMaxPicHeight * (4+7) * PicOutputHeightL * Ty_y.

Theo vi du khac, cic rang budc c6 thé duoc viet lai nhu sau:

CurPicWidth * (16 * refPicOutputWidthL + 7 *
SpsMaxPicWidth * (16+7) * PicOutputWidthL, * Ty_x.

CurPicHeight * (16 * refPicOutputHeightL + 7 *
SpsMaxPicHeight * (16+7) * PicOutputHeightl, * Ty_y.

PicOutputWidthL)

PicOutputHeightL)

PicOutputWidthL)

PicOutputHeightL)

PicOutputWidthL)

PicOutputHeightL)

PicOutputWidthL)

PicOutputHeightL)

Tuong tu cho céc thanh phén chroma, c4c rang budc nhu sau:

<=

<=

<=

<=

<=

<=

<=

<=

CurPicWidth * (16/SubWidthC * refPicOutputWidthL + 3 * PicOutputWidthL)
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<= SpsMaxPicWidth * (16/SubWidthC+3) * PicOutputWidthL * Tc_x.

CurPicHeight * (4/ SubHeightC * refPicOutputHeightL + 3 * PicOutputHeightl.)
<= SpsMaxPicHeight * (4/SubHeightC+3) * PicOutputHeightL * Tc_y.

CurPicWidth * (4/SubWidthC * refPicOutputWidthL + 3 * PicOutputWidthL) <=
SpsMaxPicWidth * (4/SubWidthC+3) * PicOutputWidthL * Tc_x.

CurPicHeight * (16/ SubHeightC * refPicOutputHeightL. + 3 *
PicOutputHeightL) <= SpsMaxPicHeight * (16/SubHeightC+3) * PicOutputHeightL *
Tc y.

Theo vi du khéc, cac rang budc co thé dugc viét lai nhu sau:

CurPicWidth * (4/SubWidthC * refPicOutputWidthL + 3 * PicOutputWidthL) <=

SpsMaxPicWidth * (4/SubWidthC+3) * PicOutputWidthL * Tc_x.

CurPicHeight * (4/ SubHeightC * refPicOutputHeightl + 3 * PicOutputHeightL)
<= SpsMaxPicHeight * (4/SubHeightC+3) * PicOutputHeightL *Tce y.
Theo vi du khéc, cac rang budc co thé duoc viét lai nhu sau:
CurPicWidth * (16/SubWidthC * refPicOutputWidthL + 3 * PicOutputWidthL)
<= SpsMaxPicWidth * (16/SubWidthC+3) * PicOutputWidthL * Tc_x.

CurPicHeight * (16/ SubHeightC * refPicOutputHeightL + 3 *
PicOutputHeightl.) <= SpsMaxPicHeight * (16/SubHeightC+3) * PicOutputHeightL *
Tc y.

Trong phuong trinh trén, (SubWidthC, SubHeightC) 1a (2, 2), (2, 1), va (1, 1) 1an luot

cho 4:2:0, 4:2:2, va 4:4:4.

Theo phuong 4n khac, chidu dai b loc (filter tap) c6 thé bo qua. Vi du, sau khi don

gian hoa phuong trinh, rang budc ¢ thé dugc viét lai nhu sau:

CurPicWidth * CurPicHeight * refPicOutputWidthL * refPicOutputHeightl. <=
SpsMaxPicWidth * SpsMaxPicHeight * PicOutputWidthL * PicOutputHeightL * T.

Theo vi du khéc, cac rang budc c6 thé duoc viet lai nhu sau:
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CurPicWidth * refPicOutputWidthl, <= SpsMaxPicWidth * PicOutputWidthL *
Tx.

CurPicHeight * refPicOutputHeightL <= SpsMaxPicHeight * PicOutputHeightL
*Ty.

Tuy nhién, trong trudng hop ctia hinh anh tham chiéu 1a HD ddy du (full-HD) (vi du,
1920x1080) va hinh anh hién thoi 12 kich thudc mot phén tu cta full-HD (vi du, 960x544),
clra s6 chia ty 1 cta hinh &nh tham chidu 12 1920x1080 va cira sd chia ty 1 cta hinh anh
hién thoi néu 960x540, thi rang budc chiéu cao khong dugc thda man. Do d6, rang budc nén
duoc ndi 1ong mot chit. Theo mot phuong an, chiéu rong hoac chiéu cao hinh anh hién thoi
duoc trir di mot s6 hang. Vi duy, sd hang c6 thé 12 8, 16, sb nguyén dwong, gié tri lién quan
dén minCbSizeY hoic minCbSizeC, gia tri lién quan dén CTU/CU rang bude, hogc c6 thé
12 Max( 8, MinCbSizeY ), hodc Max( k, MinCbSizeY ) trong d6 k 12 s6 nguyén dwong. Vi

duy, c4c rang budc co6 thé dugc stra doi nhu sau:

— (pic_width in luma samples - Max( 8, MinCbSizeY )) *
refPicOutputWidthL s& nhé hon so v&i hodc bang pic width max_in_luma samples *

PicOutputWidthL.

— (pic_height in luma samples — Max( 8, MinCbSizeY ))
* refPicOutputHeightL s& nho hon so v6i hodc bang pic_height max_in_luma_samples

* PicOutputHeightL.
Hoac

—  PicOutputWidthL * pic_ width max_in_luma_samples 16n hon hodc bing
refPicOutputWidthL * ( pic_width_in_luma_samples — Max( 8, MinCbSizeY )).

—  PicOutputHeightL, * pic_height max in_luma samples 16n hon hoic bing

refPicOutputHeightL * ( pic_height in_luma_samples — Max( 8, MinCbSizeY ) ).
Theo vi du khéc, cac rang budc co thé duoc viét lai nhu sau:

(CurPicWidth — Max( 8, MinCbSizeY )) * refPicOutputWidthL <=
SpsMaxPicWidth * PicOutputWidthL.
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(CurPicHeight — Max( 8, MinCbSizeY ))*  refPicOutputHeightL <=
SpsMaxPicHeight * PicOutputHeightL.

Theo vi du khéc nita, cac rang budc co thé duoc viét lai nhu sau:

(CurPicWidth — Max( 8, MinCbSizeY )) * refPicOutputWidthL <=
SpsMaxPicWidth * PicOutputWidthL * Tx.

(CurPicHeight — Max( 8, MinCbSizeY ))*  refPicOutputHeightL <=
SpsMaxPicHeight * PicOutputHeightL * Ty.

Theo vi du khéc nita, rang budc co thé duoc viét lai nhu sau:

(CurPicWidth -  Max( 8, MinCbSizeY )) * (CurPicHeight  —
Max( 8, MinCbSizeY )) * refPicOutputWidthL ~*  refPicOutputHeightl <=
SpsMaxPicWidth * PicOutputWidthL * SpsMaxPicHeight * PicOutputHeightL.

Theo vi du khac nfita, rang budc co thé duoc viét lai nhu sau:

(CurPicWidth -  Max( 8, MinCbSizeY )) * (CurPicHeight  —
Max( 8, MinCbSizeY )) * refPicOutputWidthl, — * refPicOutputHeightl. <=
SpsMaxPicWidth * PicOutputWidthL * SpsMaxPicHeight * PicOutputHeightL * T.

Theo phuong an khéc, chiéu rong hodc chidu cao hinh anh téi da c6 thé dugc cong sd
hang. Vi du, ) hang c6 thé 12 8, 16, ) nguyén duong, gia tri lién quan dén minCbSizeY/C,
gié tri lién quan dén CTU/CU rang budc, hodc ¢ thé 1a Max( 8, MinCbSizeY ), hodc
Max( k, MinCbSizeY ) trong d6 k 1a s6 nguyén duong. Vi dy, cac rang budc c6 thé dugc
stra dbi nhu sau:

— pic_width in luma samples * refPicOutputWidthL s& nho hon so v6i hodc bang
(pic_ width max in luma_samples + Max( 8, MinCbSizeY ))* PicOutputWidthL.

— pic height in luma samples * refPicOutputHeightL s€ nho hon so v&i hodc bang
(pic_height max in luma_samples + Max( 8, MinCbSizeY )) * PicOutputHeightL.

Theo vi du khéc nita, cac rang budc c6 thé duoc vict lai nhu sau:

CurPicWidth  * refPicOutputWidthL <= (SpsMaxPicWidth +
Max( 8, MinCbSizeY ))* PicOutputWidthL.
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CurPicHeight *  refPicOutputHeightL <= (SpsMaxPicHeight +
Max( 8, MinCbSizeY ))* PicOutputHeightL.

Theo vi du khac nita, cdc rang budc c6 thé dugce vict lai nhu sau:

CurPicWidth  * refPicOutputWidthL <= (SpsMaxPicWidth  +
Max( 8, MinCbSizeY ))* PicOutputWidthL * Tx.

CurPicHeight *  refPicOutputHeightL <= (SpsMaxPicHeight +
Max( 8, MinCbSizeY ))* PicOutputHeightL * Ty.

Theo vi du khac nita, rang budc c6 thé dugc viet lai nhu sau:

CurPicWidth * CurPicHeight * refPicOutputWidthL * refPicOutputHeightL <=
(SpsMaxPicWidth + Max( 8, MinCbSizeY ))* PicOutputWidthL * (SpsMaxPicHeight
+ Max( 8, MinCbSizeY )) * PicOutputHeightL.

Theo vi du khac nita, rang budc c6 thé dugc viet lai nhu sau:

CurPicWidth * CurPicHeight * refPicOutputWidthL * refPicOutputHeightL <=
(SpsMaxPicWidth + Max( 8, MinCbSizeY ))* PicOutputWidthL * (SpsMaxPicHeight
+ Max( 8, MinCbSizeY )) * PicOutputHeightLL * T.

Theo phuong an khéc, ca chiéu rong hodc chiéu cao hinh anh hién thoi 6 the trir sO
hang va chiéu rong hodc chiéu cao hinh anh toi da c6 thé cong sd hang nhu dugc dé cép ¢

trén.

Theo phwong an khéc, trong cac phuong phép néu trén, chiu rong hoic chiéu cao cira
s chi ty 16 hodc hinh anh c6 thé duoc thay thé bing mot s6 CTU trong chiéu rong/chiéu cao
ctra sb chia ty 1&/hinh anh.

Phwong phap-2: Vo hi¢u hoa khoi lién anh nhé khi ty 1€ chia 16n hon ngudng.

D6i v6i b chuyén dong, vi anh huéng ctia b loc ndi suy, khdi nhé hon yéu cau bing
thong 16n hon mai mAu. D& giam bing thong b nhé, dé xuat vo higu hoa khéi lién két nhod
khi ty 1& chia 16n hon ngudng. Vi du, khi ty 1¢ chia 16n hon so v4i K, hoac 16n hon hodc
br?mg K, khéi lién két v6i chiéu cao va/hoic chiéu cao nhé hon so véi N dugc vo hiéu hoa.

Theo vi du khéc, khi ty 1é chia 16n hon so v6i K, khéi lién két véi dién tich nhé hon so véi M
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duoe vo hiéu hoa. K co thé 1a 1, 1,25, 1,5, 1,75, hoac 2,0. N ¢6 thé 12 8, 16, hodc 32. M ¢6
thé 12 32, 64, 128, 256, 512, hodc 1024.

Theo mot phwong 4n, RefPicIsScaled[][][0] va/hodc RefPicIsScaled[][][1] co thé
duoc st dung. Vi du, khi RefPicIsScaled[][][0] va/hodc RefPicIsScaled[][][1] 16n hon so
véi K hodc 16n hon so véi hoac bang K, khdi lién két véi chidu cao va/hoic chiéu cao nhd
hon so véi N duoc vo hiéu hoa. Theo vi du khéac, khi RefPicIsScaled[][][0] va/hodc
RefPiclsScaled[][][1] 16n hon so v6i K, khdi lién két v6i dién tich nho hon so véi M duge
vo hiéu hoa. K ¢6 thé 1a (1, 1,25, 1,5, 1,75, hoac 2,0)*2"P, trong do P c6 thé 14 14. N ¢6 thé
14 8, 16, hodc 32. M ¢6 thé 14 32, 64, 128, 256, 512, hodc 1024.

Phwong phap-3 : Khéng c6 du do4n lién dnh nao bén ngoai cira s6 chia t¥ 1¢ hién

thoi

Trong phuong phap d& xuét, néu CU hién thoi & bén ngoai cira sb chia ty 1& hinh anh
hién thoi, b ma hoa khong nén sir dung ché d6 lién anh cho CU nay. Do d6, ludng bit nén
¢6 su tun thit 1a CU & bén ngoai cira sb chia ty 16 tAt ca déu khong nén 1a ché do lién anh.
Theo phuong an khéc, ct phap lién quan co thé duoc luu lai. Vi du, bat ky CU & bén ngoai
ctra sb chia ty 18 s& chi can gri ct phap lién quan dén ché d lién anh sao cho tht ca ché do
lién anh lién quan dén ca phap co thé duoc luu lai. Phuong phép nay ciing dam béo bang

thong trong truong hop x4u nhét.

Trong céc phuong phap duge bdc 10 6 trén, cac rang budce vé chia ty 1& cho RPR dugc
minh hoa trong cic phwong trinh hodc cong thirc khac nhau. Cac phuong trinh hodc cong
nay khong nhim muc dich cung c4p danh sach dAy du vé cach thuc hién c6 thé dya trén cac
phuong én cua sang ché. Nhu da biét trong linh vuc nay, cac phuong trinh hodc cong thirc
nay co thé c6 nhiéu dang khéc nhau béng cach sip xép lai hodc nhom lai céc thuat ngir trong
cac phuong trinh hogc cong thirc nay. Cdc phuong an cla sang ché @ cap dén tat ca cac
phuong trinh hodc cong thirc tuong duong.

Bat ky phuong phap d& xuét néu trén co thé dugc thue hién trong bd ma hoéa va/hodc
bd giai ma. Viduy, bat ky phwong phap d& xuit c6 thé duoc thuc hién trong mddun chia ty 1€
hodc bu chuyén dong hodc modun xac dinh thong sb ctia bd mi héa va/hoic mddun chia ty

Ié hoac b chuyén dong hodc mddun x4c dinh thong sb ctia bd giai ma. Theo cac khac batky
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phuong phap d8 xuét c6 thé dugce thuc hién dudéi dang mot hodc nhidu mach duoc lap véi
modun chia ty 1€ hodc bu chuyén dong hodc modun xéac dinh thong s6 cta bd ma hoa
va/hodc moddun chia ty 1€ hodc bu chuyén dong hodc mddun xéc dinh thong s6 cia bd giai
ma dé cung cip thong tin duge yéu ciu bao médun chia ty 1& hodc bu chuyén dong hoic

mddun x4c dinh thong sb.

B6 ma hoa video phai tun theo thiét ké ¢t phap néu trén dé tao ra ludng bit hop 1¢ va
b0 giai ma video c6 kha nang gidi ma ludng bit chinh x4c chi néu qua trinh phén tich ca
phép tuan theo ¢t phép trén. Khi ct phap dugc bo qua trong ludng bit, bd ma hoa va bd giai
mé nén thiét 1ap gid tri ¢4 phap 1am gia trj dugc suy ra dé dam bao két qua ma hoa va giai ma
khép nhau.

Fig. 2 minh hoa so dd khéi dién hinh cta hé théng két hop céc thong s6 tai tao mau
hinh anh tham chiéu (RPR) duge rang budc theo mdt phurong én cua sang ché. Cac bude
nhu duge thé hién trong luu d6 niy ciing nhu luu dd khac trong sang ché nay, c6 thé dugc
thue hién du6i dang ma chuong trinh c6 thé chay dugc trén mdt hoge nhieu bd xt 1y (vi du,
mot hodc nhidu CPU) & phia bd ma hoa va/hodc phia b giai ma. Cac bude nhu duge thé
hién trong luu d6 c6 thé cling dugc thuc hién dua vao phan cting nhu mdt hodc nhiéu thiét
bi dién tir hodc bd xtr ly duoc sép xép dé thuc hién cac budce trong luu dd nay. Theo phuong
phép nay, ludng bit twong tng véi dit liéu duge ma hoa cla chudi video duoc tao ra & phia
b6 ma hoa hodc dugc nhan & phia bo giai ma trong budc 210, trong d6 ludng bit bao gdm
mét hodc nhidu ct phép lién quan dén ché d6 RPR khi ché do RPR duogc kich hoat, va thong
tin chia ty 1& cho ché dd RPR duoc suy ra st dung thong tin thir nhét bao gdm mdt hodc
nhiéu ct phap néu trén va trong d6 mot hodc nhiéu ca phap nay duge rang budc bang cach
tinh dén gi4 tri twong (ng v6i Max(8, (kich thude khdi 1ap ma tdi thidu cho thanh phan
choi)). Hinh anh dich cua chudi video dugc ma hda, & phia bd ma hda, hodc dugce giai méa &
phia bo giai ma, s dung thong tin chia ty 1€ khi ché @ RPR dugc kich hoat cho hinh anh
dich trong budgc 220.

Luu dd duoc trinh bay & trén nhim muc dich dung lam vi du dé minh hoa c4c phuong
4n cla sang ché. Mot nguoi 6 hiéu biét trung binh trong linh vyc nay c6 thé thyc hién sdng

ché nay bang cach sira doi cac budc riéng 1€, tich hogc ket hop cac bude véi viée di tir ban
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chat ctia sang ché nay.

MO ta trén dugc trinh bay dé cho phép mot ngudi co hiéu biét trung binh trong linh
vuc nay c6 thé thuc hanh sang ché nay nhu dugc cung cAp trong bdi canh cia mot img dung
cu thé va yéu ciu ctia né. Céc stra ddi khac nhau ddi v6i cac phuong 4n dugc md ta s& ro
rang d6i v6i nhitng ngudi 6 hiéu biét trung binh trong linh vuc nay va cic nguyén tic
chung dugc xac dinh ¢ diy co thé dugc ap dung cho cac phuong 4n khéac. Do do, sang ché
nay khong nhim gi6i han trong cdc phuong 4n cu thé duoc trinh bay va md ta, nhung duoc
danh cho pham vi rdng nhit phit hgp v6i cdc nguyén tdc va cac tinh ning mé&i duogc boc 16 &
day. Trong phan md ta chi tiét & trén, céc chi tiét cu thé khic nhau dugc minh hoa dé cung
clp su hiéu biét thu do vé sang ché. Tuy nhién, nhitng ngudi c6 hiéu biét trung binh trong

linh vuc ndy s& hieu ring sang ché nay c6 the thuc hién duoc.

Phuong an cua sang ché nhu dugc mé ta & trén co thé duoc thuc hién trong cac ma
phén ctng, phin mém khac nhau hogc két hop ca hai. Vi dy, phuong 4n cia sang ché c6 thé
1a mdt hoac nhiéu mach dién duoc tich hgp vao chip nén video hodc ma chuong trinh duoc
tich hop vao phan mém nén video dé thuc hién qua trinh xt Iy dugc mo ta & day. Mot
phuong &n cta sang ché ciing c6 thé 1a ma chuong trinh duge chay trén b xtt ly tin hiéu s6
(Digital Signal Processor: DSP) dé thuc hién quy trinh x& Iy nhu m6 ta ¢ diy. Séng ché
cling bao g?)m mot sb chuc ning dugc thuc hién bé‘lng bo xtr Iy may tinh, bg xtr ly tin hi€u
sb, bd vi xir 1y hoic méang phan tir ¢6 thé 1ap trinh dugc (field programmable gate array:
FPGA). Cac by xtr ly nay c6 thé duoc cAu hinh dé thuc hién céc tac vu cu thé theo sang ché,
béng céch thuc thi ma phﬁn mém hodc ma phén sun ¢6 thé doc dugc béng may xac dinh céc
phuong phép cu thé duoc bao ham boi sang ché. Ma phin mém hoic ma phan sun c6 thé
dugc phat trién b%mg cac ngdn ngit 14p trinh khac nhau va cdc dinh dang hodc kiéu khac
nhau. M3 phin mém ciing c6 thé dugc bién dich cho cac nén tang muc tiéu khac nhau. Tuy
nhién, cac dinh dang m4, kiéu va ngon ngft khéc nhau ciia ma phan mém va cac phuong tién
cAu hinh ma khac d& thuc hién cac nhiém vu phi hop véi sang ché s& khong 1éch khoi va

pham vi cua séng ché.

Sang ché ¢6 thé duoc thé hién dudi cac hinh thirc cy thé khac ma khong 1éch khoi ban

chét hodc cac dic diém co ban ciia né. Cac vi du duge md ta chi dugce coi la minh hoa va
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khong han ché. Do @6, pham vi cua sang ché duoc chi ra boi cac yéu cu bao hd di kém chir
khong phai bdi phan mb ta & trén. TAt cé cac thay ddi di kém v6i y nghia va pham vi twong
duong cia yéu cAu bao ho s& nam trong pham vi cua ching.

Sang ché yéu cdu hudng quyén wu tién cua don sang ché tam thoi M§ s6 62/960,782,

ndp ngay 14/01/2020 ma duge tham khéo két hop & déy.
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YEU CAU BAO HQ

1. Phuong phap l4p ma chudi video, trong d6 ché do tai tao mau hinh dnh tham chiéu
(Reference Picture Resampling: RPR) dugc hd trg, phuong phap nay bao gom:
tao & phia bd ma hoa, hodc nhan & phia bd giai ma, ludng bit twong Gng voi dit
liéu duoc ma hoa cua chudi video, trong d6 luéng bit bao gém mot hodc nhiéu cu phéap
lién quan dén ché d RPR khi ché dd RPR duoc kich hoat, va thong tin chia ty 1€ abi
v6i ché @0 RPR dugce suy ra stt dung mot hodc nhiéu ct phap ndy, va trong d6 mot hodc
nhiéu ct phap trén duge rang budc bang céch tinh dén gia tri twong (mg véi Max(8,
(kich thude khéi 14p ma t6i thidu cho thanh phan choi)); trong d6 kich thude khéi 1ap
mé ti thidu cho thanh phan chéi (luma) dugc chi ra béi mot bién, MinCbSizeY, trong
d6 mdt hodc nhiéu ct phap bao gbm cti phép thi nhit tuong tmg v6i chidu rong hinh
anh hién thoi trong cdc mAu luma va ¢t phap thir hai twong tng voi chiéu rong hinh anh
tdi da trong cac mau luma, trong d6 mdt hodc nhiéu ca phap dugce rang budc dé 1am cho
((chidu rong hinh anh hién thoi - Max(8, MinCbSizeY)) * chidu rong cira s6 chia ty 1&
ctia hinh anh tham chiéu trong c4c mau luma) nho hon so v6i hodc bang (chiéu rong
hinh anh t6i da * chiéu rong ctra sd chia ty 1é cua hinh anh hién thoi), va
trong d6 hinh anh dich cta chudi video dugc ma héa, ¢ phia by ma hoa, hodc

dugc giai ma & phia bd giai ma, sir dung thong tin chia ty 1€.

2. Phuong phép theo diém 1, trong d6 mdt hodc nhiéu ¢ phép bao gdm ct phép thit ba

twong Gmg v6i chiéu cao hinh anh hién thoi trong céc mau luma va ¢t phap tuong tung thir tu

v6i chidu cao hinh anh t6i da trong cic miu luma.

3. Phuong phép theo diém 2, trong d6 mdt hodc nhiéu ¢t phap dugc rang bude dé 1am

cho ((chidu cao hinh nh hién thoi - Max(8, MinCbSizeY)) * chidu cao ctra sd chia ty 1& cua

hinh 4nh tham chiéu trong cc mau luma) nho hon so v6i hodc béng (chidu cao hinh dnh tbi

da * chiéu cao ctra s6 chia ty 1& cla hinh anh hién thoi).

4. Phuong phép theo diém 1, trong d6 ludng bit (bitstream) tuén thii yéu ciu tuong

thich ludng bit ma mot hodc nhiéu ct phéap dugc rang bude bang cach bd qua b loc ndi suy

b1 véi bu chuyén dong, va mot hode nhiéu ct phép duge rang budc bang cach tinh dén gia
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trj twong tmg véi Max(8, (kich thuéc khdi 1ap ma t6i thiéu cho thanh phan chéi)).

5. Phuong phép theo diém 1, trong d6 ludng bit tuan thu yéu cAu tuong thich ludng bit
ma (chidu rong hinh anh t&i da * chiéu rong cira s chia ty 1¢ cta hinh anh hién thoi) 16n hon
hodc bing ((chidu rong hinh 4nh hién thoi - Max(8, MinCbSizeY)) * chiéu rong cira s6 chia

ty 1& cta hinh anh tham chiéu trong cac mau luma).

6. Phuong phép theo didm 1, trong d6 ludng bit tuan thu yéu cAu twong thich ludng bit
ma (chidu cao hinh anh t6i da * chiéu cao cira s6 chia ty 1 cua hinh anh hién thoi) 16n hon
hoic bing ((chidu cao hinh anh hi¢n thosi - Max(8, MinCbSizeY)) * chiéu cao cira sb chia ty

1é ctia hinh anh tham chi€u trong cac mau luma).

7. Thibtbilap ma chudi video, trong d6 ché do t4i tao hinh anh tham chiéu (RPR) mode

duoc hd tro, thiét bi nay bao gém mot hodc nhiéu mach dién ho#c bd xtt Iy dugc sép Xép dé:

tao & phia bd ma hoa, hodc nhén & phia bd giai ma, luéng bit trong Gng voi dit
liéu dugc ma hoa cua chudi video, trong do luéng bit bao gém mot hodc nhiéu ct phép
litn quan dén ché do RPR khi ché dd RPR dugc kich hoat, va thong tin chia ty 1¢ cho
ché d6 RPR duoc suy ra stt dung mot hodc nhiéu ca phap va trong d6 mot hodc nhiéu ct
phéap nay duoc rang budc bang céch tinh dén gia tri twong tng voi Max(8, (kich thude
khéi 1ap ma tdi thidu cho thanh phén chéi));

trong d6 kich thudc khdi 1ap ma téi thidu cho thanh phan chéi duge chi ra béi
mot bién, MinCbSizeY, trong dé mot hodc nhidu ci phap bao gdm c phép thir nhét
teong Gng véi chiéu rong hinh anh hién thoi trong céc mau luma va ct phép thtr hai
tuong ng véi chiéu rong hinh dnh tdi da trong cac miu luma, trong d6 mdt hoac nhiéu
cu phap dugc rang budc dé lam cho ((chidu rong hinh &nh hién thoi - Max(8,
MinCbSizeY)) * chidu rong ctra s6 chia ty 1é ctia hinh anh tham chiéu trong cac miu
luma) nho hon so véi hodc bang (chiéu rong hinh anh ti da * chidu rong cira sd chia ty
1& cta hinh anh hién thoi), va

trong d6 hinh anh dich cta chudi video dugc ma hda, & phia bd ma hoa, hodc
dugc giai ma & phia bd gidi ma, sir dung thong tin chia ty 1&.

8. Thiét bi theo diém 7, trong d6 mdt hodc nhiéu ¢t phép bao gdm cti phap thi ba twong
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ung voi chidu cao hinh anh hién thoi trong cic miu luma va ct phap tuong Gng thi tu voi

chidu cao hinh &nh téi da trong cdc mau luma.

9. Thiét bi theo diém 8, trong d6 mot hoac nhiéu cu phap dugc rang budc dé 1am cho
((chidu cao hinh anh hién thdi - Max(8, MinCbSizeY)) * chiéu cao cira sb chia ty 18 cua
hinh anh tham chiéu trong cc mau luma) nhé hon so véi hodc bing (chiéu cao hinh &nh tbi

da * chiéu cao ctra so chia ty 1€ ctia hinh anh hién thoi).

10.  Thiét bi theo diém 7, trong d6 ludng bit tuan thu yéu cAu twong thich ludng bit ma
mot hodc nhidu cu phap dugc rang bude bang cach boé qua bd loc ndi suy cho bu chuyén
dong, va mot hoac nhiu ¢t phap nay duge rang budc bang c4ch tinh dén gia tri twong (mg

v6i Max(8, (kich thuée khdi 1ap ma ti thiéu cho thanh phan choi)).

11.  Thiét bi theo didm 7, trong d6 ludng bit tudn tha yéu cau tuong thich ludng bit ma
(chidu rong hinh anh t5i da * chiéu rong cira s6 chia ty 1¢ ctia hinh anh hién thoi) 16n hon
hodc bing ((chiéu rong hinh anh hién thoi - Max(8, MinCbSizeY)) * chidu rong cira s6 chia
ty 1& ctia hinh 4nh tham chiéu trong cac mau luma).

12.  Thiét bi theo diém 7, trong d6 ludng bit tuan thi yéu cau tuong thich ludng bit ma
(chidu cao hinh anh tbi da * chiéu cao ctra s6 chia ty I¢ ctia hinh anh hién thoi) 16n hon hoge
biing ((chidu cao hinh anh hién thoi - Max(8, MinCbSizeY)) * chiéu cao cira s6 chia ty 18

ctia hinh 4nh tham chiéu trong cac mau luma).
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Tac © p}na bd ma hoa, hode nhén o ghia b{ giai ma, ludng
bit trong tmg véi dit liéu drege ma hoa cua chudi video,
trong do luong bit bao gom mot hoic nhiéu ¢t phap lién
quan dén ché dd RPR khi ché @6 RPR duoc kich hoat, va
théng tin chia tj 1& d6i voi ché 4§ RPR dugc suy ra sur
dung mot hodc nhiéu ¢ phap nay, va trong 46 mét hodc
nhiéu cit phap trén duge rang budc banz cach tinh dén gia
tri twong tng véi Max(8, (kich thude khéi lap ma téi thidu

f210

cho thanh phan chéi))
v

Trong d¢6 hinh anh dich cna chudi video dwoc ma hoa, ¢
phia bd ma hoa, hodc dugce giai ma ¢ phia b giai ma. sur

_f_ 220

dyng thong tin chia ty 1€

Fig. 2
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