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(57) Séng ché @ cap dén phuong phap 14y 1am vi du xit Iy video bao gdm buée xac
dinh, dbi vé&i bién ddi gitra anh hién tai ctia video v bidu dién dong bit cia video,
sir dung céng cu tao ma dua trén didu kién dwoc lién két véi kich thuée ciia mot
phén ciia mot trong nhiéu anh tham chiéu hodc anh hién tai. Phuong phép cling bao

gdm budc thye hién bién ddi dua trén viéc xac dinh.
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thue hién bién di gitra khdi video hién tai va biéu din duoc mi héa cia khoi
video hién tai, trono 6, trong khi bién dbi, néu d6 phan giai xafhoac kich thwde
ctia anh tham chiéu khéc v&i d¢ phan giai vashodc kich thuorc ctia khéi video
hién tai, bd loc ndi suy twong ty duge dp dung cho nhém mau lan can hodc
khéng 14n cdn duge dy bao nho st dung khéi video hién tai
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Linh vire k§ thuét dwgc d& cip
Sang ché d& cap dén k§ thuat, thiét bj va hé thdng tao ma video.

Tinh trang ky thuit ciia sang ché

Hién tai, dang nd luc dé cai thién hiéu ning cia cic cong nghé codec video hién
tai dé cho ty lé nén tdt hon hoc tao cac so @ mi héa va gidi ma video ma cho phép
do phtc tap thap hon hodc cac cach trién khai song song. Ngudi ¢é hi éu biét tru
binh trong linh vuc gan day da dé xuét vai cong cu va kiém tra tao ma video méi

hién tai trong quad trinh x4c dinh hiéu qué cua chung.

Bin chit k§ thuét ciia sing ché

Thiét bi, hé théng va phuong phép d& cip dén ma héa video sb, va cu thé 13, dén
viéc quan ly céc vecto chuyén dong dugc néu. Cac phuong phép duge mo ta co thé
duoc 4p dung cho céc chudn tao ma video hién c6 (chéng han, Tao ma video hi¢u
suit cao (HEVC) hoic tao ma video da dung) va céc chuén tao ma video hoic céc
codec video tuong lai.

Theo mot khia canh dai dién, sang ché co thé dugc sir dung dé dé cap phuong
phép xt Iy video. Phuong phép bao gdm thuc hién bién déi gitta khdi video hién tai
va biéu didn duge ma hoéa cia khbi video hién tai, trong do, trong khi bién ddi, néu
dd phén giai va/hodc kich thude cia dnh tham chiéu khac vé6i d6 phan giai va/hodc
kich thudce ctia khéi video hién tai, bd loc ndi suy twong tu duge 4p dung cho nhém
mau 14n cén hogdc khong 14n can dugc du bdo nho st dung khéi video hién tai.

Theo khia canh dai dién khéc, séng ché c6 thé dugc st dung dé @ cap dén
phuong phap xit Iy video khéc. Phuong phép bao gdm budc thuc hién bién déi gitra
khdi video hién tai va biéu dién duoc mi héa clia khdi video hién tai, trong do, trong
khi bién ddi, néu @ phén giai va/hodc kich thude ctia anh tham chiéu khéc véi do

phan giai va/hodc kich thude ctia khoi video hién tai, trong d6 cac khoi duge du bao
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nh¢ st dung khdi video hién tai chi duoc phép st dung thong tin chuyén doéng cb
gié tri s nguyén lién quan dén khéi hién tai.

Theo khia canh dai dién khéc, séng ché c6 thé duge st dung dé gé cép dén
phuong phép xit ly video khéac. Phuong phép bao g6m buée thuc hién bién dbi gitra
khdi video hién tai va biéu dién dugc ma hoa cia khdi video hién tai, trong 6, trong
khi bién dbi, néu do phan gidi vi/hodic kich thude ctia anh tham chiéu khac véi do
phén gidi va/hoic kich thudc cua khdi video hién tai, bo loc noi suy dugce 4p dung
d& din xuit cac khdi dugc dyu bao nhd sit dung khéi video hién tai, va trong d6 bd
loc ndi suy dugc chon dua trén quy tac.

Theo khia canh dai dién khéac, sang ché c6 thé duge sir dung dé gé cép dén
phuong phép x1t ly video khéc. Phuong phép bao gbm buéce thuc hién bién déi gitra
khéi video hién tai va bidu dién dugc ma héa ciia khdi video hién tai, trong dd, trong
khi bién d8i, néu do phan giai va/hodc kich thude ctia anh tham chiéu khéc véi do
phén giai va/hodc kich thude cua khédi video hién tai, 4p dung c6 chon loc bd loc
tach khéi, trong d6 d6 bén ctia bo loc tach khéi dugc thiét 1ap theo quy tic lién quan
dén @6 phén giai va/hoic kich thudc ctia anh tham chiéu so véi 4o phan giai va/hodc
kich thuéc ciia khdi video hién tai.

Theo khia canh dai dién khéac, sang ché c6 thé duoc st dung dé d@é cap dén
phuong phéap xtr ly video khéac. Phuong phép bao gdm budc thuc hién bién ddi gitra
khdi video hién tai va biéu dién dugc ma hoa cia khéi video hién tai, trong d, trong
khi bién d6i, 4nh tham chiu cta khdi video hién tai dugc léy mau lai theo quy tac
dura trén cac kich thuée cia khdi video hién tai.

Theo khia canh dai dién khéc, sang ché co thé duoc st dung dé @é cap dén
phuong phéap xur ly video khéc. Phuong phép bao gbm budc thuc hién bién d6i gitra
khéi video hién tai va biéu dién dugc ma hoa cia khdi video hién tai, trong d9, trong
khi bién dbi, st dung cong cu ma héa trén khdi video hién tai dugc kich hoat hodc
v0 hiéu hoéa c6 chon loc tiry thudce dd phan giai/kich thuéce cta dnh tham chiéu cta
khéi video hién tai so v6i d6 phén giai/kich thudc ciia khoi video hién tai.

Theo khia canh dai dién khéc, sang ché c6 thé duoc st dung dé dé cap dén
phuong phéap xur ly video khéc. Phuong phép bao gdm budc thuc hién bién ddi gitra

nhiéu khdi video va cac biéu dién dugc mi hda cia nhiéu khoi video, trong do,
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trong khi bién ddi, cira sd twong hop thir nhét duoc dinh nghia dbi véi khéi video
thir nhét va cira s trong hop thir hai dbi véi khéi video th hai, va trong d6 ty 1€
ctia chidu rong va/hodc chidu cao clia cira s6 twong hop thir nhét to ctra s twong
hop thit hai tudn theo quy téc dura vao it nhat dong bit twong hop.

Theo khia canh dai dién khac, sang ché ¢6 thé dugc sir dung dé dé cép dén
phuong phép x1t ly video khac. Phuong phép bao gbm buéc thyre hién bién dbi gitra
nhidu khdi video va cac biéu didn dugc ma hoéa cua nhiéu khdi video, trong dé,
trong khi bién ddi, cira sé twong hop thir nhét dugce dinh nghia ddi véi khéi video
thir nhit va ctra s trong hop thi hai dbi véi khéi video thit hai, va trong d6 ty 16
ctia chidu rong va/hodc chidu cao ciia cira s twong hop thir nhét trén ctra s6 twong
hop thtr hai tun theo quy téc dya vao it nhit dong bit twong hop.

Ngoai ra, theo khia canh dai dién, thiét bi trong hé thong video bao gdbm bd xir
Iy va bo nhé bét bién c6 cac 1énh trén d6 duge boc 19. Cac 1énh khi thuc thi bang
b xir Iy, khién bd xtr 1y thuc hién mot hodc nhiéu phuong phap duge boe 19.

Theo mot khia canh dai dién, sang ché d& cap dén thiét bi giai ma video bao gdm
b xit Iy duge tao cdu hinh ¢ thuc hién phuong phép duge néu & day.

Theo mot khia canh dai dién, sang ché @é cap dén thiét bi ma hoa video bao gf)m
b xtt Iy duoc tao cdu hinh dé thuc hién phuong phép dugc néu & day.

Sang ché cling d& cép dén san phim chuong trinh may tinh duge luu trit trén
phuong tién mdy tinh doc duoc bat bién, san phdm chuong trinh may tinh bao gdm
ma chuong trinh dé thuc hién mét hodc nhiéu phwong phép dugce boc 10.

Cac khia canh va céac d4u hiéu néu trén va khac clia sang ché duge md ta chi tiét

hon trong céc hinh v&, phan md ta va cac diém yéu cau béo ho.

MO ta vin tit cac hinh vé

Fig.1 12 hinh v& thé hién vi du vé vecto chuyén dong khéi phu (VSB) va hiéu sd
vecto chuyén dong;

Fig.2 12 hinh v& thé hién vi du vé khéi video 16x16 dugc phén chia thanh 16
vung 4x4;

Fig.3A 12 hinh v& thé hién vi du vé vi tri cu thé trong mau;

Fig.3B la hinh v& thé hién vi du khéc ctia vi tri cu thé trong mau;
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Fig.3C 14 hinh v& thé hién vi du khac nira v& vi tri cu thé trong mau;

Fig.4A 12 hinh vé& thé hién vi du v& céc vi tri cia mAu hién tai va vi tri clia mu
tham chiéu;

Fig.4B la hinh v& thé hién vi du khéc cta cac vi trf ctia mAu hién tai va céc vi tri
ctia mau tham chiéu;

Fig.5 12 so d0 khéi cta vi du ctia nén tang phin cimg dé thuc hién k¥ thuét giai
m3 hoic ma héa phuong tién hinh anh dugce néu trong ban mo ta.

Fig.6 12 hinh v& thé hién luu dd ctia phuong phép ma héa video 14y lam vi du;

Fig.7 12 hinh v& thé hién vi du ctia k¥ thuét tinh loc vecto chuyén d6ng phia bd
giai ma;
ig.8 12 hinh v& thé hién vi du v& ludng xép ting céc qua trinh DMVR va BDOF
trong VTMS5.0. Céc hoat dong DMVR SAD va c4c hoat dong BDOF SAD la khac
nhau va khong dugce chia sé;

Fig.9 14 so dd khéi cia hé théng xir Iy video vi du trong d6 céc phuong 4n thyce
hién c6 thé duge trién khai;

Fig.10 14 so d khbi minh hoa h¢ théng tao ma video vi dy;

Fig.11 14 so db khdi minh hoa b ma héa theo mot s6 phurong 4n thuc hién sdng
ché;

Fig.12 12 so @ khdi minh hoa bd giai ma theo mét sb phuong 4n thyuc hién sang
ché;

Fig.13 1 luu db biéu dién phuong phap xir Iy video theo séng ché;

Fig.14 1a luu d6 biéu dién phuong phép khéc xit Iy video theo sang ché; va

Fig.15 12 Iuu dd biéu dién phuong phap khac xir Iy video nita theo sdng ché.

M6 ta chi tiét sing ché
1. M3 héa video trong HEVC/H.2635

Céc chudn ma hoa video da phat trién chu yéu qua su phat trién ciia céc chuén
ITU-T va ISO/IEC d4 biét. ITU-T d4 tao ra cac chuan H.261 va H.263, ISO/IEC da
tao ra cac chudn MPEG-1 va MPEG-4 hinh nh, va hai td chtrc nay dong thoi da
tao ra cac chuin H.262/MPEG-2 Video va H.264/MPEG-4 m hoa video cao cép
(AVC) va H.265/HEVC. K& tir chudn H.262, cdc chuén ma héa video dua trén céu
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triic ma héa video lai trong d6 st dung du béo thoi gian cong ma héa bién d6i. Bé
khai thac cac cong nghé ma héa video tuong lai ngoai HEVC, nhém khai thac video
chung (JVET) dugc thanh 18p bsi VCEG va MPEG ddng thdi vao ndm 2015. K& tir
d6, nhidu phuong phap méi d& duge chip thuan boi JVET va duge dua vao phin
mém tham chiéu c6 tén 12 md hinh khai thac chung (JEM). Vao thang 4 2018, nh6m
chuyén gia video chung (JVET) gitta VCEG (Q6/16) va ISO/IEC JICl
SC29/WG11 (MPEG) duoc thanh 14p dé 1am viéc trén chuin VVC nham gidm 50%
t6c d6 bit so véi HEVC.

2. Téng quan

2.1. Thay ddi &6 phan giai thich img (ARC)

AVC va HEVC khéng c6 kha nang thay ddi d6 phan giai ma khong phai dua
vao IDR hodc anh diém truy nhép ngiu nhién néi ving (IRAP); kha nidng nay c6
thé dugc goi 14 thay db1 d6 phan giai thich tmg (ARC). C6 céc truong hop sir dung
hoic cac kich ban ung dung s& hudng l¢i tr tinh ndng ARC, bao gbm céc dau hiéu
sau:

- Thich nghi tbc dd trong cudc goi video va hoi dam: Dé thich tng video dugc
ma héa vé6i céc didu kién mang thay ddi, khi céc didu kién mang trd nén x4u hon
do véy bang thong kha dung tré nén thip hon, bd ma héa co thé thich nghi véi n6
b%mg cach ma héa céc anh c¢6 dd phan giai nho hon. Hién tai, viéc thay dbi do phéan
gii anh co thé duoc thuc hién chi sau anh IRAP; didu nay c6 vai van dé. anh IRAP
c6 chét luong hop 1y s& 1én hon nhiéu anh dugc ma héa ngoai va s& trd nén phirc
tap hon twong ing dé giai ma: diéu nay tiéu tbn thoi gian va tai nguyén. Day 1a vén
dé néu thay d6i d6 phan giai duge yéu cau boi bo giai ma d6i voi cac nguyén nhan
v& tai. Ciing c6 thé pha héng cac didu kién bo dém do tré thép, ép budc dong bo lai
audio, va do tré tir diu nay dén dau kia ctia dong sé tang, it nhéit tam thoi. Diéu nay
c6 thé khién trai nghiém ngudi ding x4u.

- Céc thay d6i loa hoat dong trong hdi dam video da bén: Dé hdi dam video da bén,
théng thuong loa hoat dong dugc thé hién trong kich thudc video 16n hon so véi
video cho nhitng ngudi tham gia hoi ddm con lai. Khi loa hoat dong thay dbi, do

phén gidi 4nh cho mbi ngudi tham gia c6 thé cling can duge diéu chinh. Cén c6 tinh
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ning ARC trd nén quan trong hon khi thay d4i nay trong loa hoat déng xut hién
thudng xuyén.

- Bt d4u nhanh trong streaming: Pdi v6i tng dung streaming, thong thudng tng
dung s& dém t6i chiu dai cu thé cta anh dugc giai ma trude khi bat dau hién thi.
Khéi dong dong bit ¢4 d0 phéin giai nho hon s& cho phép tng dung ¢6 du anh trong
b dém dé bit dau hién thi nhanh hon.

Chuyén dbi dong thich tmg trong streaming: Dic ta truyén truc tuyén thich tmg
dong trén HTTP (Dynamic Adaptive Streaming over HI'TP, DASH) bao gdm tinh
ning c6 tén @mediaStreamStructureld. Diéu nay c6 thé chuyén dbi gifta cac bidu
dién khéc nhau & cac diém truy nhap ngiu nhién GOP mé ¢ c4c dnh din dau khong
thé giai ma, ching han, cac anh CRA c6 cic anh RASL lién két trong HEVC. Khi
hai biéu dién khac nhau ciia cing video c6 cac toc @9 bit khac nhau nhung 6 cling
d6 phan gidi khoéng gian trong khi ching c¢6 cing gia tri cula
(@mediaStreamStructureld, chuyén dbi gita hai biéu dién & anh CRA c6 c4c &nh
RASL lién két c6 thé dugc thyc hién, va cac anh RASL duoc lién két vé6i céc anh
CRA dang chuyén mach cé thé dugc giai ma véi chét luong chép nhéan dugc do vy
cho phép chuyén ddi lién tuc. Véi ARC, dic diém @mediaStreamStructureld cfing
s& ¢6 thé st dung dé chuyén dbdi gitra cac bidu dién DASH c6 céc d0 phén giai
khong gian khéc nhau.

ARC ciing dugc biét dén nhu 14 bién dbi do phan gidi dong.

ARC ¢6 thé ciing duoc xem 13 trudng hop dic biét cia 14y mAu lai anh tham
chiéu (RPR) ching han H.263 Annex P.

2.2. L4y miu lai 4nh tham chiéu trong H.263 Annex P

Ché @6 nay md ta thuat toan dé 1am cong anh tham chiéu trudc khi str dung dé
dur bao. C6 thé hitu ich khi 14y mAu lai 4nh tham chiéu c6 dinh dang ngudn khac véi
anh dugc du bdo. Cling co thé dugc sir dung dé u6e tinh chuyén dong toan cuc,
hodc udce tinh chuyén doéng quay, béng cach lam cong hinh dang, kich thudc, va vi
tri ctia anh tham chiéu. Ca phap bao gdm céc tham sé 1am cong duge st dung ciing
nhu thuat toan 14y mAu lai. Mrc d6 hoat dong don gian nhét dé ché d6 1y mau lai
4nh tham chiéu 1a Iéy mau lai hé sb ngﬁm béng 4 do chi bg loc FIR can duge ap

dung cho céc qua trinh tdng va gidm kich thude mau. Trong truong hop nay, khong
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yéu ciu thém phu tai béo hiéu do viéc sir dung cia ching dugc hiéu khi kich thudc
cua anh mdi (duoc chi bao trong ti€u dé anh) khac véi kich thuéce clia anh trude do.
2.3. Cira sb twong hop trong VVC

Ctra sb trong hop trong VVC dinh nghia hinh chit nhét. Céc mau bén trong cira
s trong hop thudc anh lién quan. Cac mau bén ngodi cira s& twong hop ¢6 thé bi
loai bo khi dugc xuét ra.

Khi ctra sb turong hgp dugce ap dung, hé sb chia ty 1én trong RPR dugce dan xuét
dua trén céc cira sb twong hop.

Cii phdp RBSP tip hop tham sb anh

pic_parameter_set rbsp() { Mo ta
pps_pic_parameter_set_id ue(v)
pps_seq parameter_set id ue(v)
pic width in luma_ samples ue(v)
pic_height in luma_samples ue(v)
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)
}

pic_ width_in_luma_samples x4c dinh chiéu rong ctia mdi anh dugc gidi ma
vién din dén PPS theo cic don vi ctia mau do sang. pic_width_in_luma_samples s&
khong bang 0, s& 1a boi sd nguyén ctia Max(8, MinCbSizeY), va s& nhd hon hosc
bang pic_width max_in luma_samples.

Khi subpics_present flag bang 1, gi4 tri cla pic width_in_luma_samples s&
bing pic width max_in luma samples.

pic_height_in_luma_samples xac dinh chiéu cao ciia mdi anh dugc gidi ma
vién din dén PPS theo cc don vi ctia mau do séng. pic_height in_luma_samples
s& khong bang 0 va s& 1a boi sb nguyén ctia Max(8, MinCbSizeY), va s& nhé hon
hodc bang pic_height max_in luma_samples.

Khi subpics_present flag bang 1, gid tri cla pic_height in luma_samples s&
bang pic_height max_in luma_samples.

Gia st refPicWidthInLumaSamples va refPicHeightInLumaSamples 14n luot 14

pic_width_in_luma_ samples va pic_height in_luma_samples, ciia anh tham chiéu
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ctia anh hién tai vién d4n dén PPS ndy. Tuong hop dong bit yéu cadu rang tat ca cac
diéu kién sau dugc théa méan:

—  pic width in luma samples * 2 sé lon hon hodc bing refPicWidthInLumaSamples.

—  pic height in luma samples * 2 sé lon hon hodc béng refPicHeishtInLumaSamples.

—  pic width in luma samples sé nho hon hodc bing refPicWidthInLumaSamples * 8.

—  pic height in luma samples sé nhd hon hodc bing refPicHeightInLumaSamples * 8.

conformance window_flag bang 1 chi b4o rang cc tham sb d6 1&ch cira s cit
tuong hop tiép sau trong SPS. conformance_window_flag béng 0 chi bio rang cac
tham sb do léch ctra s cit twong hop khong xuét hién.

conf win_left offset, conf win_right_offset, conf win_top_offset, va
conf win_bottom_offset xac dinh c4c mau cua céc anh trong CVS dugc Xuat ra tir
qué trinh gidi m4, lién quan dén vung chit nhat duge x4c dinh trong cic toa d6 4nh
d8 xuit ra. Khi conformance window flag bing O, cac gid tri cua
conf win_left offset, conf win_right offset, conf win_top_ offset, va
conf win_bottom_offset dugc suy ra bing 0.

Ctra sd cit trong hop chira cdc mau do sing c6 céac toa d0 anh ngang tir
SubWidthC * conf win_left offset sang
pic_width_in luma samples — (SubWidthC * conf win_right offset+ 1) va cac |
topa d6  éanh doc tur SubHeightC * conf win_top_offset sang
pic_height in luma samples — (SubHeightC * conf_win_bottom_offset + 1), bao
gbm hai gi tri dAu mat.

Gia tri cta SubWidthC * (conf win_left offset + conf win right offset) s&
nhd hon pic_width in luma samples, va gia tri cla
SubHeightC * (conf win_top_offset + conf win_bottom_offset) s&€ nh6 hon
pic_height in luma samples.

Céc bién PicOutputWidthL and PicOutputHeightL duoc dan xuét nhu sau:

PicOutputWidthL = pic_width_in_luma_samples — (7-43)
SubWidthC * (conf win_right offset + conf_win_left offset)
PicOutputHeightL = pic_height in_pic_size_units — (7-44)

SubHeightC * (conf win_bottom_offset +

conf win_top offset)
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Khi ChromaArrayType khong bang 0, céc miu dugc x4ac dinh tuong Umg cla
hai mang sdc d6 14 cac miu c6 cac toa do anh (x / SubWidthC, y / SubHeightC),
trong d6 (%, y) 1a céc toa do 4nh cia mau d6 sang dugc xé4c dinh.

Luwru y — Cdc tham sé db léch cira s cit twong hop chi dwoc dp dung & dau

ra. T4t cd cdc qud trinh gidi ma ndi bo dwoe dp dung cho kich thwdc dnh khong

dicoc cit.

Gia st ppsA va ppsB 1a bét ky hai PPS vién din dén cing SPS. Tuong hgp dong
bit yéu cu ring, khi ppsA va ppsB 1in lugt c6 cdc gia tri gibng nhau cla
pic_width_in luma samples va pic_height in_luma samples, ppsA va ppsB lan
luot s& cb cac gia tri gibng nhau ctia conf win_left offset, conf win_right offset,
conf win top offset, va conf win_bottom_offset.

2.4. LAy mAu lai 4nh tham chiéu (RPR)

Theo mét sb phuong 4n thuc hién, ARC ciing dugc biét dén 12 14y mAu lai anh
tham chiéu (RPR). V&i RPR, TMVP bi v6 hiéu héa néu &nh cing vi tri ¢6 d6 phén
giai khac nhau véi anh hién tai. Ngoai ra, ky thuat ludng quang hai huéng (BDOF)
va k¥ thuét tinh loc MV phia 56 giai md (DMVR) bi v0 hiéu hoa khi anh tham chiéu
c6 do phén giai khac nhau v6i anh hién tai.

Dé xir Iy MV thong thudng khi anh tham chiéu c6 d6 phan giai khac véi anh
hién tai, phan noi suy dugc dinh nghia duéi ddy:
8.5.6.3 Qua trinh ndi suy miu phin sb
8.5.6.3.1 Téng quat

Céc d4u vao cho qua trinh nay la:

— vitri d6 sang (xSb, ySb) xé4c dinh mAu trén bén trai cia khbi phu ma hién tai so
véi mAu dd sang trén bén trai cia anh hién tai,

—  bién sbWidth x4c dinh chidu rong ctia khbi phu ma hién tai,

" —  bién sbHeight x4c dinh chidu cao cia khéi phu ma hién tai,

— dd léch vecto chuyén dong mvOffset,

—  vecto chuyén dong dugc tinh loc refMvLX,

— mang méAu anh tham chiéu duoc chon refPicL.X,

—  chi sb bd loc ndi suy nira mau hpellfldx,

— ¢ lubng quang hai huéng bdofFlag,
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_  bién cldx x4c dinh chi s thanh phin mau sic cta khdi hién tai.

Céac dau ra ctia qua trinh nay la:

— méng (sbWidth + brdExtSize)x(sbHeight + brdExtSize) predSamplesLX ctia
cac gid tri mau du béo.

Kich thuéc mo rong duong bién khéi du bao brdExtSize dugc din xuét nhu sau:

brdExtSize = (bdofFlag || (inter_affine flag[xSb][ySb] &&

sps_affine prof enabled flag))?2:0 (8-752)

Bién fRefWidth dugc gan bang PicOutputWidthL ctia anh tham chiéu trong mau
dd sang.

Bién fRefHeight duoc gan bing PicOutputHeightL cta anh tham chiéu trong
mau do sang.

Vecto chuyén dong mvLX dugc gan bang (refMvLX — mvOffset).

—  Néu cldx béng 0, diéu kién sau ap dung:

— Céc hé sb chia ty 1€ va céc biéu dién diu chim cb dinh dugc dinh nghia la
hori_scale fp = (fRefWidth << 14) + (PicOutputWidthL >> 1)) / PicOutputWidthL ~ (8-753)
vert_scale_fp = (fRefHeight << 14) + (PicOutputHeightL >> 1))/ PicOutputHeightL. (8-754)

— Gia st (xIntL, yIntL) 1a vi tri 4 sang theo cac don vi mau toan phﬁn va

(xFracL, yFracL) 1a d¢ léch theo don vi 1/16 mau. Céc bién nay chi dugc
str dung trong ménh d& nay dé xac dinh cac vi tri mau phén sd bén trong cac
méng mau tham chiéu refPicLX.

— Toa d0 trén bén trai cua khéi giéi han dé dém miu tham chiéu

(xSblnty, ySblIntr) dugc gan bing
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

- Pbi vl mdi Vi tri mau do séng
(xL = 0..sbWidth — 1 + brdExtSize, yL = 0..sbHeight — 1 + brdExtSize) bén
trong mang mau do sang du bdo predSamplesLX, gid tri mau do sang du
bao tuong tng predSamplesLX[x1][yL] dugc dan xuét nhu sau:

— Gia st (refxSbyr, refySbr) va (refxy, refyr) 1a cic vi tri d sang dugc tr6
dén boi vecto chuyén dong (refMvLX[0], reftMvLX[1]) theo cac don vi
1/16 maiu. Cac bién refxSby, refxy, refySby, va refyL duge dan xuit nhu

sau:

-10-
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refxSby = ((xSb << 4) + refMvLX[0]) * hori_scale_fp (8-755)

refxy = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+ %1 * ((hori_scale_fp+8) >> 4))+32) >> 6 (8-756)

refySby = ((ySb << 4) + refMvLX[1]) * vert_scale_fp (8-757)

refyL =  ((Sign(refySb) * ((Abs(refySb) + 128) >> &)+ yL*
((vert_scale fp+8) >> 4))+32) >> 6 (8-758)

—  Céc bién xInty, yIntr, xFract, va yFrac. dugc dan xut nhu sau:
xInty, = refxy >> 4 (8-759)
ynty =refy. >> 4 (8-760)

xFracy, = refxy, & 15 (8-761)
yFracy = refy. & 15 (8-762)

— Néu bdofFlag bing TRUE hoic (sps_affine prof enabled flag biang TRUE
va inter_affine flag[xSb][ySb] bang TRUE), va mdt hodc nhidu diéu kién
sau 12 dang, gia tri miu do sang du béo predSamplesLX[x1][y] duge dan
xudt bing cach goi qua trinh nap miu s6 nguyén do sang nhu duge x4c dinh
trong ménh d& 8.5.6.3.3 v6i (xInty + (xFracL >> 3) — 1), yInty -+ (yFracy >>
3) — 1) varefPicLX lam dau vao.

— x1 bang 0.
— xi bang sbWidth + 1.
— yi bing 0.
— yL bang sbHeight + 1.

— Nguoc lai, gia tri miu 46 sdng du béo predSamplesLX[xL][yL] dugc din
xuét béng cach goi qua trinh loc ndi suy 8 bac mau d6 sdng nhu dugc xdc
dinh trong ménh 3 8.5.6.3.2 v6i
(xIntL — (brdExtSize > 0 ? 1 : 0), yIntL — (brdExtSize >0 ? 1 : 0)),
(xFracL, yFracL), (xSbIntr, ySbIntr), refPicLX, hpellfldx, sbWidth,
sbHeight and (xSb, ySb) lam diu vao.

— Nguoc lai (cIdx khong bing 0), diéu kién sau 4p dung:

— Gia st (xIntC, yIntC) 1a vi tri sic d6 theo céc don vi mau toan phan va
(xFracC, yFracC) 1a d 1éch theo céc don vi mau 1/32. Cac bién nay chi
dugce st dung trong ménh d& nay dé xé4c dinh cac vi tri miu phén s6 téng

quét bén trong cac mang mau tham chiéu refPicLX.
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— Toa d0 trén bén trai cla khéi gidi han d& dém miu tham chiéu
(xSbintC, ySbIntC)  dugc  gén bing  ((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 5)).

— Déi véi mbi vi tri mau sic d6 (xC = 0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang miu sic d6 du bao predSamplesLX, gia tri miu sac d6
du bao twong tmg predSamplesL X[xC][yC] dugc dan xuét nhr sau:

— Gia st (refxSbc, refySbc) va (refxc, refyc) 1a cac vi tri sic do dugc trd
dén béi vecto chuyén dong (mvLX[0], mvLX[1]) theo cac don vi 1/32

mau. Céc bién refxSbc, refySbc, refxc va refyc duge dan xuat nhu sau:

refxSbec = ((xSb / SubWidthC << 5) + mvLX[0]) * hori_scale_fp (8-763)
refxc = ((Sign(refxSbc) * ((Abs(refxSbc) + 256) >> 9)
+ xC * ((hori_scale fp+8) >> 4))+16) >> 5 (8-764)
refySbc = ((ySb / SubHeightC << 5) +mvLX[1]) * vert_scale fp (8-765)
refyc = ((Sign(refySbc) * ((Abs(refySbc) +256) >> 9)
+ yC* ((vert_scale fp+8) >> 4))+16) >> 5 (8-766)

—  Céc bién xIntc, yIntc, xFracc va yFracc dugce dan xuét nhu sau:
xIntc =refxc >> 5 (3-767)
yIntc =refyc >> 5 (8-768)
xFracc =refyc & 31 (8-769)
yFracc = refyc & 31 (8-770)
— Gia tri miu du bao predSamplesLX[xC][yC] duoc dan xuit bang cach goi
qué trinh duoc xac dinh trong ménh & 8.5.63.4 véi (xIntC, yIntC),
(xFracC, yFracC), (xSbIntC, ySbIntC), sbWidth, sbHeight va refPicL.X 1am

dau vao.

8.5.6.3.2 Qua trinh loc ndi suy miu dé sdng

Cac dau vao cho qua trinh nay la:

vi tri @0 sang theo cac don vi mau toan phén (xIntr, yInty),

vi trf d6 sang theo cac don vi mau phén s6 (xFracy, yFracy),

vi tri dd sang theo cac don vi mau toan phén (xSbIntr, ySbIntr) xac dinh mau
trén bén trai cta khéi giéi han dé dém mAiu tham chiéu so v6i miu d9 sng trén
bén tréi clia anh tham chiéu,

mang mau tham chiéu do sang refPicLXy,
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—  chi s8 b6 loc ndi suy nira miu hpellfldx,
—  bién sbWidth x4c dinh chidu rong ctia khéi phy hién tai,
— bién sbHeight xac dinh chiéu cao ctia khdi phu hién tai,
— v tri 6 sang (xSb, ySb) x4c dinh mau trén bén trai ciia khéi phu hién tai so véi
mau do sang trén bén trai ca anh hién tai,
DAu ra clia qua trinh nay 12 gia tri mau do séng dugc du bao predSampleL Xy
Céc bién shiftl, shift2 va shift3 dugc din xut nhu sau:
_ Bién shift] dugc gén bing Min(4, BitDepthy — 8), bién shift2 dugc gan bang 6
va bién shift3 dwoc gan bang Max(2, 14 — BitDepthy).
— Bién picW duogc gan bing pic_width_in_luma_samples va bién picH duge gan
bing pic_height in luma samples.
Céc hé s6 loc ndi suy do sang fi[p] @i véi mdi vi tri mau phan sé 1/16 p bing
xFract hodc yFracy duge dan xudt nhu sau:
—  Néu MotionModelIde[xSb][ySb] 16n hon 0, va sbWidth va sbHeight déu bang
4, cac hé sb loc ndi suy do sang fi[p] duge xac dinh trong Bang 2.
— Nguoc lai, cac hé s6 loc ndi suy do sang fi[p] dugc xé4c dinh trong Bang 1 tiy
thudc hpellfldx.
Céc vi tri d6 sang theo cac don vi mau toan phén (xInt;, yInt;) duge dn xuit nhu
sauvéii=0..7:
— Néu subpic_treated as_pic_flag[SubPicldx] bing 1, diéu kién sau &p dung:
xInt; = Clip3(SubPicLeftBoundaryPos, SubPicRightBoundaryPos,
xInty +1— 3) (8-771)
yInt; = Clip3(SubPicTopBoundaryPos, SubPicBotBoundaryPos,
yInty +1—3) (8-772)
— Nguoc lai (subpic treated as_pic_flag[SubPicldx] bing 0), diéu kién sau &p

dung:
xInt; = Clip3(0, picW — 1, sps_ref wraparound_enabled_flag ?
ClipH((sps_ref_wraparound_offset_minus1 + 1) * MinCbSizeY, picW, xInt. +1— 3)
(8-773)
xInt, +1—3)

ylnt; = Clip3(0, picH — 1, yInt, + i — 3)(8-774)
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Céc vi tri d0 sang theo cac don vi mau toan phé‘m cdn duogce chinh stra nhu sau v6i
1=0..7:
xInt; = Clip3(xSbInty, — 3, xSbIntr + sbWidth + 4, xInt;) (8-775)
yInt; = Clip3(ySblntL — 3, ySbInty + sbHeight + 4, ylnt;) (8-776)
Gia tri mau d6 sang dugc du bao predSampleL Xy duge dn xut nhu sau:
— Néu ca xFracy. 14n yFracy. bing 0, gia tri ciia predSampleL Xy dugc dan xuét nhu
sau:
predSampleLX;, = refPicLX; [xInts][ylnts] << shift3 (8-777)
— Nguoc lai, néu xFrac. khong bing 0 va yFracy bang 0, gid tri cua
predSampleLXy duge dén xuét nhu sau:
predSampleL. Xy = (ZLO fi[xFraci][i] * reﬂ’icLXL[xInti][yIntg]) >> shiftl (8-778)
— Ngugc lai, if xFracL bang 0 and yFracy khong bang 0, gié tri ctia predSampleLXL
dwoc din xudt nhu sau:
predSampleLXy = ( X7, filyFraci][i] * refPicLXy[xInts][yInt] ) >> shiftl (8-779)
— Nguoc lai, néu xFracy khong bing 0 va yFrace khéng bang 0, gia tri cua
predSampleL Xy dugc din xuét nhu sau:
— Mang mau temp[n] v&in=0..7, dugc dan xuét nhu sau:
temp[n] = ( £7_o fu[xFract][i] * refPicLXu[xInt][yInt,] ) >> shift] (8-780)
—  Gi4 tri mau do sang dugc du bao predSampleL Xy duge dan xuét nhu sau:
predSampleLX:. = ( X7_, fi[yFracL][i] * temp[i]) >> shift2 (8-781)
Bdng 8-11 — Mb ta cdc hé s6 loc néi suy dé sang fi[p] dsi véi méi vi trf mau phan

s6 1/16 p.
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Vi tri m’fm cic hé s6 loc ndi suy
phinso p | fi[p](0] | flpl(1]|filp][2]|fi[p}[3]| flpll4] | filpl[S]|fi(p][6]|flp](7]

1 0 1 =3 63 4 -2 1 0
2 -1 2 =5 62 8 =3 1 0
3 -1 3 -8 60 13 —4 1 0
4 -1 4 -10 58 17 =5 1 0
5 -1 4 -11 52 26 -8 3 -1
6 -1 3 -9 47 31 -10 4 -1
7 -1 4 -11 45 34 -10 4 -1
8

(hpellfldx ==0)] -1 4 —-11 40 40 =11 4 -1
8

(hpellfldx==1)] 0 3 9 20 20 9 3 0
9 -1 4 -10 34 45 -11 4 -1
10 -1 4 -10 31 47 -9 3 -1
11 -1 3 -8 26 52 -11 4 -1
12 0 1 =5 17 58 =10 4 -1
13 0 1 —4 13 60 -8 3 -1
14 0 1 =3 8 62 =5 2 -1
15 0 1 -2 4 63 -3 1 0

15/142

Bdng 8-12 — M6 ta cdc hé s6 loc ndi suy do sdng fr[p] doi véi moivi tri mau phdn

s6 1/16 p di véi ché dg chuyén dong afin.

Vi tri myﬁu céc hé sb loc ndi suy

phén so p |fi[p][0]|filp][1]|filp][2] | filpl[3]| flpl[4]|fLlpl(S]| fLlpll6] fi[p[7]
1 0 1 =3 63 4 -2 1 0
2 0 1 =5 62 8 =3 1 0
3 0 2 -8 60 13 —4 1 0
4 0 3 -10 58 17 =5 1 0
5 0 3 =11 52 26 =8 2 0
6 0 2 -9 47 31 -10 3 0
7 0 3 =11 45 34 =10 3 0
8 0 3 —11 40 40 —-11 3 0
9 0 3 —-10 34 45 -11 3 0
10 0 3 -10 31 47 -9 2 0
11 0 2 -8 26 52 —-11 3 0
12 0 1 =5 17 58 =10 3 0
13 0 1 —4 13 60 -8 2 0
14 0 1 -3 8 62 =5 1 0
15 0 1 =2 4 63 -3 1 0

8.5.6.3.3 Qua trinh nap miu s nguyén do sing

Céc dau vao cho qua trinh nay la:

—  vitri 6 sang theo cac don vi mau toan ph?m (xIntr, yInty),

— mang mau tham chiéu d¢ sang refPicLXx,

DAu ra cla qua trinh nay 12 gia tri mau d6 sang dugc du bao predSampleLXL
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Bién shift dugc gan bang Max(2, 14 — BitDepthy).
Bién picW dugc gin bang pic_width_in luma_samples and bién picH dugc gan
bing pic_height in luma_samples.

Céc vi tri d0 sang theo cac don vi mau toan phén (xInt, yInt) duge din xuit nhu

sau.
xInt = Clip3(0, picW — 1, sps_ref wraparound_enabled_flag ? (8-782)
ClipH((sps_ref wraparound_offset_minusl + 1) * MinCbSizeY, picW, xIntr) : xInty)
yInt = Clip3(0, picH — 1, yInty) (8-783)

Gié tri mAu d¢ séng dugc dy béo predSampleL Xy duge din xuat nhu sau:
predSamplel.Xy = refPicL Xy [xInt][yInt] << shift3 (8-784)
8.5.6.3.4 Qua trinh ndi suy miu sic d9
Céac dau vao cho qua trinh nay 1a:
— i tri sic @b theo cac don vi mAu toan phén (xIntc, ylntc),
— vi tri séc d0 theo cac don vi miu phan sb 1/32 (xFracc, yFracc),
— i tri sic do theo cac don vi mau toan ph?m (xSbIntC, ySbIntC) x4c dinh mau
trén bén trai cia khéi gi6i han dé dém mAu tham chiéu so v6i méu sic do trén

bén trai ciia anh tham chiéu,

|

bién sbWidth x4c dinh chidu rong cta khdi phu hién tai,
— bién sbHeight x4c dinh chidu cao cua khéi phu hién tai,
— mang miu tham chiéu sic d6 refPicLXc.
Diu ra ctia qua trinh nay 1 gia tri mau sic do duoc du béo predSampleLXc
Céc bién shiftl, shift2 va shift3 dugc din xuét nhu sau:
_ Bién shiftl duoc gan bing Min(4, BitDepthc — 8), bién shift2 duoc gan bang 6
va bién shift3 dugc gan bing Max(2, 14 — BitDepthc).
— Bién picWc¢ dugc gén bang pic_width_in_luma_samples / SubWidthC and bién
picHc dugc gan bang pic_height in luma_samples / SubHeightC.
Céc hé s6 loc noi suy sic do fe[p] @i v6i mdi vi tri mau phén sb 1/32 p bing
xFracc hodc yFracc dugc x4c dinh trong Bang 3.
Bién xOffset dugc gan bang
(sps_ref wraparound_offset_minusl + 1) * MinCbSizeY) / SubWidthC.
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Céc vi tri sic d6 theo cac don vi mbu toan phan (xInt;, yInt) duge dan xuét nhu
sau vgii=0..3:
— Néu subpic_treated as_pic_flag[SubPicldx] bang 1, diéu kién sau 4p dung:
xInt; = Clip3(SubPicLeftBoundaryPos / SubWidthC, SubPicRightBoundaryPos / SubWidthC,
xInty + i) (8-785)
yInt; = Clip3(SubPicTopBoundaryPos / SubHeightC, SubPicBotBoundaryPos / SubHeightC,
yInty + 1) (8-786)
— Nguoc lai (subpic_treated_as_pic_flag[SubPicldx] bing 0), diéu kién sau 4p

dung:
xInt; = Clip3(0, picWc—1,
sps_ref wraparound_enabled_flag ? ClipH(xOffset, picWc, xIntc +1— 1) : (8-787)

yInt; = Clip3(0, picHc — 1, ylntc +i — 1) (8-788)
Céc vi tri séc d6 theo cac don vi miu toan phén (xInt;, yInti) con dugc chinh stra
nhu sau v6ii=0..3:
xInt; = Clip3(xSbIntC — 1, xSbIntC + sbWidth + 2, xInt;) (8-789)
yInti = Clip3(ySbIntC — 1, ySbIntC + sbHeight + 2, yInt;) (8-790)
Gi4 tri mau sic d6 dugce du bao predSampleLXc dugce dan xuét nhu sau:
— Néu ca xFraccl4n yFracc bang 0, gia tri clia predSampleLXc dugc dan xuit nhu
sau:
predSampleLXc = refPicLXc[xInt1][yInt1] << shift3 (8-791)
— Nguoc lai, néu xFracc khong bing 0 va yFracc bing 0, gid tri cla
predSampleLXc duge dan xuét nhu sau:
predSampleLXc = ( ¥3_, fc[xFracc][i] * refPicLXc[xInt][yInt;] ) >> shiftl (8-792)
— Nguoc lai, néu xFracc bing 0 va yFracc khong bang 0, gid tri cla
predSampleLXc dugc din xuét nhu sau:
predSampleLXc = ( L3, fe[yFracc][i] * refPicLXc[xInt;][yInt;] ) >> shiftl (8-793)
— Nguoc lai, néu xFracc khong bang 0 va yFracc khong bang 0, gia tri cia
predSampleLXc dugc dén xuit nhu sau:
— Mang mau temp[n] v6i n=0..3, dugc dan xuét nhu sau:
temp[n] = (X3, fc[xFracc][i] * refPicLXc[xInt]{yInt.]) >> shiftl
(8-794)
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—  Gi4tri mdu sic dd duge du bao predSampleLXc duge dan xuit nhu sau:
predSampleLXc =(f[ yFracq [0] * temp[0] +
ol yFracc 1[1] * temp[1] +
fe[yFracc][2] * temp[2] + (8-795)
fc[yFracc][3] * temp[3]) >> shift2
Bdng 8-13 — M6 td cdc hé s6 loc néi suy séc dd fe[p] ddi v&i méi vi trf méu phdn

s6 1/32 p.

Vi tri cac hé s6 loc ndi suy
m:‘fmrphﬁn
sop | fc[pl[0] | fclpll1] | fc[pl[2] | fe[pl(3]
] -1 63 2 0
2 -2 62 4 0
3 -2 60 7 -1
4 -2 58 10 -2
5 -3 57 12 -2
6 —4 56 14 =2
7 —4 55 15 =2
8 —4 54 16 -2
9 -5 53 18 -2
10 —6 52 20 -2
11 —6 49 24 -3
12 —6 46 28 —4
13 =5 44 29 —4
14 —4 42 30 —4
15 —4 39 33 —4
16 —4 36 36 —4
17 —4 33 39 —4
18 —4 30 42 —4
19 —4 29 44 )
20 —4 28 46 —6
21 -3 24 49 —6
22 -2 20 52 -6
23 -2 18 53 )
24 -2 16 54 —4
25 -2 15 55 —4
26 -2 14 56 —4
27 -2 12 57 -3
28 -2 10 58 —2
29 -1 7 60 —2
30 0 4 62 -2
31 0 2 63 -1

2.5. Dw bao bu chuyén ddng afin dva trén khéi phu dwoge tinh lge
Céc k¥ thuat dugce boc 1§ & day bao gbém phuong phép dé tinh loc du bao b

chuyén dong afin dua trén khoi phu c6 luéng quang. Sau khi bu chuyén dong afin
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dwa trén khéi phu duge thue hién, mau du bdo dugce tinh loc bing cach b sung hiéu
s6 dugc dan xuét béi phuong trinh ludng quang, ma duge goi 14 tinh loc dur bdo ¢6
ludng quang (PROF). Phuong phap dugc dé xuét c6 thé thuc hién du bao ngoai theo
d6 hat muc pixel ma khong ting bang thong truy nhép bd nhd.

Dé dat dugc dd hat bu chuyén dong min hon, phan nay dé xuit phuong phap dé
'~ tinh loc du bao bu chuyén dong afin dya trén khbi phu c6 ludng quang. Sau khi bu
chuyén dong afin dya trén khéi phu duge thuc hién, mau du bdo dd sang duoc tinh
loc bang cach bd sung hiéu s6 dugc din xuit béi phuong trinh ludng quang. PROF
duoc d& xuét (tinh loc du bdo c6 ludng quang) duge md ta dudi dang bbn bude sau.

Buéc 1) Bu chuyén dong afin dya trén khéi phu dugce thyc hién dé tao du bao
khéi phu I(i, /).

Bué6c2) Céc gradien khong gian g, (i,)) va g, (i, j) cla du bao khéi phu duge
tinh todn & mdi vi tri mau nhd st dung bd loc ba bac [-1, 0, 1].

gD =1G+1)-1G-1))
gy LN =1Gj+1—1Gj—-1)

Du bao khéi phu duoc ting 1én mot pixel & mdi phia dé tinh toan gradien. bé
giam bing thong bd nhé va do phic tap, céc pixel ¢ cdc dudong bién dugc mé rong
duoc sao chép tr vi tri pixel sd nguyén gin nhét trong 4nh tham chiéu. Do vay, noi
suy bd Sung cho ving dém dugc tranh.

Buéc 3) Tinh loc du bdo d sang (ky hiéud AI) nhu dugc tinh toan béng phuong
trinh luéng quang.

ML) = ge(i)) * Ave(i ) + Gy (i) * vy (i J)

trong d6 delta MV (dugc ky hiéu 1a Av(i, j)) 1a higu s gitra MV pixel duge tinh
toan cho vi tri mau (i, j), dugce ky hiéu 1a v(i, j), va MV khéi phu cua khéi phu ma
¢c6 pixel (i, j), nhu dugc thé hién trén Fig.1.

Do céc tham sé m6 hinh afin va vi trf pixel so v6i tdm cla khéi phu khong duge
thay dbi tir khéi phu sang khéi phu, Av(i, j) 6 thé duge tinh toan cho khéi phu thi
nhét, va dugc sir dung lai cho cac khéi phu khac trong cing CU. Gia st x vay 1a
G0 1éch ngang va doc tir vi tri pixel dén diém gitra caa khéi phu, Av(x,y) c6 thé

duogc dan xuét bing phuong trinh sau,

-10-
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{Avx(x,y) =cxx+dx*y
Avy(x,y) =exx+fxy

P6i véi md hinh afin 4 tham so,

C:
w
Vax — Vox
1=
1
vl —UO
o= LY y
w
f_UZy"UOy
VT h

trong 46 (Vox, Voy)s (V1x: V1y)s (V2x, V2y) 18 céc vecto chuyén dong diém didu
khién trén bén trai, trén bén phai va dudi bén trai, w va h 1a chiéu rng va chiéu cao
cua CU.

Budc 4) Cudi cing, tinh loc du bdo d sang dugc bb sung vao du bao khéi phu
1(i,j). Du bao cudi cing I’ duge tao dudi dang phuong trinh sau.

I = 1G,)) +AIG, )

Mot sb chi tiét duge mo ta dudi day:

a) Cach thirc dan xuét céc gradien cho PROF

Theo mot sb phuong 4n thyuc hién, céc gradien dugc tinh toan d6i v&i mdi khéi
phu (khéi phu 4x4 trong VIM-4.0) d6i v6i mdi danh séch tham chiéu. Doi v6i mbi
khéi phy, cdc mau sd nguyén gan nhét ctia khéi tham chiéu dugc nap d& dém bén
duong mau phu bén ngoai.

Gia sir MV dbi v6i khdi phu hién tai 1a (MVx, MVy). Sau d6, phan phan s6
dugc tinh toan 1a (FracX, FracY)=(MVx&15, MVy&15). Phan nguyén duge tinh
toan 1a (IntX, IntY)=(MVx>>4, MVy>>4). Céc d¢ léch (OffsetX, OffsetY) dugc
dan xuét 1a:

OffsetX =FracX>77?1:0;

OffsetY =FracY>77?1:0;
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Gia str toa d0 trén bén trai cta khéi phu hién tai 12 (xCur, yCur) va céc kich
thude cia khéi phu hién tai 124 WxH. Sau d6 (xCor0, yCor0), (xCorl, yCorl),
(xCor2, yCor2) va (xCor3, yCor3) duoc tinh toan la:

(xCor0, yCor0) = (xCur+IntX+OffsetX-1, yCur+IntY+OffsetY-1);

(xCorl, yCorl) = (xCur+IntX+OffsetX-1, yCur+IntY+OffsetY+H);

(xCor2, yCor2) = (xCur+IntX+OffsetX-1, yCur+IntY+OffsetY);

(xCor3, yCor3) = (xCur+IntX+OffsetX+W, yCur+IntY+OffsetY);

Gia sir PredSample[x][y] v6i x=0..W-1, y=0.. H-1 luu tri cac mau du béo cho
khéi phu. Sau d6, cac miu dém duge din xut la:

PredSample[x][-1] = (Ref(xCor0+x, yCor() << Shift0) - Rounding, v6i x=-1..W;

PredSample[x][H] = (Ref (xCor1+x, yCorl) << Shift0) - Rounding, v6i x=-1..W; ’

PredSample[-1][y] = (Ref (xCor2, yCor2+y) << Shift0) - Rounding, v&i y=0..H-1;

PredSample[W][y] = (Ref (xCor3, yCor3+y) << Shift0) - Rounding, véi y=0..H-1;

trong d6 Rec 12 anh tham chiéu. Rounding 14 s6 nguyén, bang 2'* theo phuong
4n thuc hién PROF 14y 1am vi du. Shift0 = Max(2, (14 - BitDepth)); PROF thir lam
ting do chinh x4c cua céc gradien, khong gibng BIO trong VIM-4.0, trong d6 cac
gradien dugc xuét ra ¢6 do chinh xac tuong tu lam d4u vao mau do sang.

Céc gradien trong PROF dugc tinh todn dudi day:

Shiftl = Shift0-4.

gradientH [x][y] = (predSamples [x + 1][y] — predSample [x — 1][y}) >> Shiftl

gradientV [x][y] = (predSample[x][y + 1] — predSample [xj[y — 1]) >> Shiftl

Cén Iru ¥ ring predSamples[x][y] duy tri d§ chinh x4c sau khi n6i suy.

b) Céch thirc dn xuit Av cho PROF

Viéc din xudt Av (duge ky hiéu 1a dMvH[posX][posY] va dMvV[posX][posY]
v6i posX = 0..W-1, posY=0..H-1) c6 thé dugc mé ta dudi day.

Gia st cac kich thudc ctia khdi hién tai 13 cbWidth x cbHeight, ) lugng vecto
chuyén dong diém didu khién 1a numCpMyv, va c4c vecto chuyén dong diém diéu
khién 12 cpMvLX[cpldx], véi cpldx = 0.numCpMv — 1 va X 13 0 hodc 1 biéu dién
hai danh séch tham chiéu.

Céc bién log2CbW va log2CbH dugc din xuét nhu sau:

10g2CbW = Log2(cbWidth)

log2CbH = Log2(cbHeight)
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Céc bién mvScaleHor, mvScaleVer, dHorX va dVerX dugc d4n xuét nhu sau:
mvScaleHor = cpMVLX[0][0] << 7
mvScaleVer = cpMvLX[0][1] << 7
dHorX = (cpMvLX[1][0] — cpMVLX[0][0]) << (7 — log2CbW)
dVerX = (cpMvLX[1][1] — cpMVLX[0][1]) << (7 — log2CbW)
Céc bién dHorY va dVerY dugc dan xuét nhu sau:
- Néu numCpMy bing 3, diéu kién sau p dung:
dHorY = (cpMvLX[2][0] — cpMvLX[0][0]) << (7 — log2CbH)
dVerY = (cpMvLX[2][1] — cpMVLX[0][1]) << (7 — log2CbH)
- Nguoc lai (numCpMv bing 2), didu kién sau 4p dung:
dHorY = —dVerX
dVerY = dHorX
Bién gHorX, qVerX, qHorY va qVerY dugc dan xuét as:
gHorX = dHorX << 2;
qVerX =dVerX << 2;
qHorY = dHorY << 2;
qVerY =dVerY <<2;
dMvH[0][0] va dMvV[0][0] dugc tinh toan as:
dMvVH[0][0] = ((dHorX + dHorY) << 1) - ((qHorX + qHorY) << 1);
dMvV[0][0] = ((dVerX + dVerY) << 1) - (qVerX +qVerY) <<1);
dMvH[xPos][0] va dMvV[xPos][0] v&i xPos tir 1 dén W-1 dugc dan xuat la:
dMvH[xPos][0] = dMvH[xPos-1][0] + gHorX;
dMvV[xPos][0] = dMvV[xPos-1][0] + gVerX;
Vé6i yPos tir 1 dén H-1, diéu kién sau 4p dung:
dMvH[xPos][yPos] = dMvH[xPos][yPos-1] + qHorY v&i xPos=0..W-1
dMvV[xPos][yPos] = dMvV[xPos][yPos-1] + qVerY v&i xPos=0..W-1
Cudi cing, dMvH[xPos][yPos] va dMvV[xPos][yPos] v6i posX = 0..W-1,

posY=0..H-1 dugc dich phai bang:

dMvH[xPos][yPos] = SatShift(dMvH[xPos][yPos], 7+2-1);
dMvV[xPos][yPos] = SatShift(dMvV[xPos][yPos], 7+2-1);
trong d6 SatShift(x, n) va Shift (x,n) dugc dinh nghia la:

(x + offsset0)>>n if x20

SatShift(x,n) = { .
—((=x+ offsetl)>>n) if x<0
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Shift(x, n) = (x+ offset0)>>n

Trong mdt vi du, offser0 va/hodc offset] dugc gan bang (1<<n)>>1.

¢) Cach thirc dan xuét Al cho PROF

Dbi v6i vi tri (posX, posY) bén trong khéi phu, Av(i, j) twong tmg clia né dugce

ky hiéu 1a (dMvH[posX][posY], dMvV[posX][posY]). Céc gradien twong {ng
duoc ky hiéu 12 (gradientH[posX][posY], gradientV[posX][posY]).

Sau d4, Al(posX, posY) dugc dan xuit nhu sau.

(dMvH[posX][posY], dMvV[posX][posY]) dugc rut gon bang:
dMvH][posX][posY] = Clip3(-32768, 32767, dMvH[posX][posY]);
dMvV[posX][posY] = Clip3(-32768, 32767, dMvV[posX][posY]);

Al(posX, posY)= dMvH[posX][posY] x gradientH[posX][posY] +
dMvV[posX][posY] x gradientV[posX][posY];
Al(posX, posY) = Shift(Al(posX, posY), 1+1+4);
Al(posX, posY) = Clip3(-(21%-1), 21%-1, Al(posX, posY));
d) Céch thtrc dén xuét I’ cho PROF
Néu khéi hién tai khong duge ma hdoa nhu 1a du bo kép hodc du bao c6 trong
s,
I’(posX, posY) = Shift((I(posX, posY) + Al(posX, posY)), Shift0),
I’(posX, posY) = ClipSample (I’(posX, posY)),
trong d6 ClipSample rat gon gia tri mau thanh gia tri miu d4u ra hop 1&. Sau do,
I’(posX, posY) dugc xuét ra dudi dang gia tri dy bdo ngoai.
Nguoc lai (khéi hién tai duge ma hoa nhu 1a du bao kép hodc du bdo co trong
sé). I’(posX, posY) s& dugc luu trit va st dung dé tao gia tri du bao ngoai theo cac
gia tri du bdo khac va/hodc cac gia tri trong sb.

2.6. Tiéu dé lat vi du

slice header() { M6 ta

slice pic_parameter_set_id ue(v)
if(rect slice flag || NumBricksInPic > 1)

slice_address u(v)
if(Irect slice flag && !single brick per_slice flag)

num bricks in_slice minusl ue(v)
non reference picture flag u(1)
slice_type ue(v)
if(separate colour plane flag==1)

colour plane id u(2)
slice pic_order cnt Isb u(v)
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if(nal unit type == GDR_NUT)
recovery poc_cnt ue(v)
if(nal_unit type == IDR W _RADL || nal unit type == IDR N LP ||
nal unit type == CRA NUT || NalUnitType == GDR NUT)
no output of prior pics_flag u(1)
if(output_flag present flag)
pic_output_flag u(1)
if((nal unit type != IDR_W_RADL && nal _unit type = IDR N LP) ||
sps_idr rpl present flag) {
for(=0;i<2;i++H) {
iflnum_ref pic lists_in_sps[i] > 0 && !pps_ref pic_list_sps_idc[i] &&
i==0]] (i==1 && rpll_idx present flag)))
ref pic list_sps_flag[i] u(1)
if(ref pic list sps_flag[i]) {
if(num_ref pic lists in sps[i]>1 &&
(i==0]]G==1 && rpll _idx present flag)))
ref pic list idx[i] u(v)
1 else
ref pic list struct(i, num ref pic lists in_spsf[i])
for(j = 0; j < NumLtrpEntries[i][RplsIdx[i]]; j++) {
if(ltrp_in_slice_header flag[i][Rplsldx[i]])
slice poc_Isb_It[i][j] u(v)
delta poc msb_present flag[i][j] u(1)
if(delta poc msb_present_flag[i][j])
delta poc_msb_cycle It[i][j] ue(v)
}
¥
if((slice_type 1= I && num_ref entries[0][Rplsldx[0]] > 1) [
(slice type == B && num _ref entries[1][Rplsldx[1]]> 1) {
num ref idx active override flag u(1)
if(num ref idx active override flag)
for(i=0; 1 <(slice type == B ?2:1);it++)
if(num_ref entries[i][Rplsldx[i]] > 1)
num ref idx active minusl|[i] ue(v)
}
}
if(partition_constraints_override_enabled_flag) {
partition_constraints_override_flag ue(v)
if(partition_constraints_override flag) {
slice log2 diff min_qt min_cb_luma ue(v)
slice max mtt hierarchy depth luma ue(v)
if(slice max mtt hierarchy depth luma != 0)
slice log2 diff max bt min_qt Juma ue(v)
slice log2 diff max_tt min_qt_luma ue(v)
)
if(slice type==1 && qtbtt_dual tree_intra flag) {
slice log2 diff min_qt min_cb_chroma ue(v)
slice max mtt hierarchy depth_chroma ue(v)
if(slice. max mtt hierarchy depth chroma != 0)
slice log2 diff max bt min_qt_chroma ue(v)
slice log2 diff max_tt min_qt chroma ue(v)
}
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}
}
}
if (slice type =D {
if(sps_temporal mvp enabled flag && !pps temporal mvp enabled_idc)
slice temporal mvp enabled flag u(l)
if(slice type == B && !pps mvd 11 zero_idc)
mvd 11 zero flag u(1)
if(cabac init present flag)
cabac init flag u(1)
if(slice_temporal mvp enabled flag) {
if(slice type == B && !pps_collocated_from_10_idc)
collocated from 10 flag u(1)
if((collocated from 10 flag && NumRefldxActive[0] > 1) I
(Icollocated from 10 flag && NumRefldxActive[1]> 1))
collocated ref idx ue(v)
I
if((pps_weighted pred flag && slice_type == P) [
(pps_weighted bipred flag && slice_type == B))
pred weight table()
if(!pps_six_minus_max num_merge cand_plusl)
six minus max num_merge cand ue(v)
if(sps_affine_enabled_flag &&
'pps_five minus max num_subblock merge cand plusl)
five minus max num subblock merge cand ue(v)
if(sps_fpel mmvd enabled flag)
slice fpel mmvd_enabled flag u(l)
if(sps_bdof dmvr slice present flag)
slice disable bdof dmvr flag u(l)
if(sps_triangle enabled flag && MaxNumMergeCand >= 2 &&
Ipps max num merge cand minus max num triangle cand minusl)
max num merge cand minus_max num_triangle cand ue(v)
}
if (sps_ibc_enabled flag)
slice six minus max num ibc merge cand ue(v)
if(sps_joint cber_enabled flag)
slice joint cbcr_sign flag u(l)
slice gp_delta se(V)
if(pps_slice chroma qp_offsets_present flag) {
slice ¢cb gp offset se(v)
slice cr gp_offset se(v)
if(sps_joint_cber_enabled flag)
slice_joint cber qp_offset se(v)
}
if(sps sao enabled flag) {
slice_sao_luma_flag u(1)
if(ChromaArrayType != 0)
slice_sao_chroma_flag u(l)
}
if(sps_alf enabled flag) {
slice alf enabled flag u(1)
if(slice alf enabled flag) {
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slice num_alf aps_ids luma u(3)
for(i=0;i < slice num alf aps_ids luma; i++)
slice alf aps_id_luma[i] u(3)
if(ChromaArrayType != 0)
slice alf chroma idc u(2)
if(slice alf chroma idc)
slice alf aps id chroma u(3)
}
}
if (!pps_dep quant enabled flag)
dep quant_enabled_flag u(l)
if(!dep quant enabled flag)
sign data hiding enabled_flag u(l)
if(deblocking filter override enabled flag)
deblocking filter override flag u(1)
if(deblocking filter override flag) {
slice deblocking_filter disabled_flag u(1)
if(Islice deblocking filter disabled flag) {
slice beta offset div2 se(Vv)
slice tc offset div2 se(v)
}
}
if(sps_Imcs_enabled flag) {
slice Imcs_enabled_flag u(l)
if(slice_Imcs_enabled_flag) {
slice_Imces_aps_id u(2)
if(ChromaArrayType != 0)
slice_chroma_residual_scale_flag u(l)
}
}
if(sps_scaling list enabled flag) {
slice scaling list present flag u(1)
if(slice scaling_list present flag)
slice scaling list aps id u(3)
}
if(entry point offsets present flag && NumEntryPoints > 0) {
offset len minusl ue(v)
for(i = 0; i < NumEntryPoints; i++)
entry_point_offset_minus1[i] u(v)
}
if(slice header extension present flag) {
slice header extension length ue(v)
for(i = 0; i <slice header extension_ length; i++)
slice header extension data_bytel[i] u(8)
}
byte alignment()
}

2.7. T4p hop tham sb chudi vi du
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seq parameter set rbsp() { Mo ta
sps_decoding parameter set id u(4)
sps video parameter_set id u(4)
sps_max_sub_layers minusl u(3)
sps_reserved _zero_ Sbits u(5)
profile tier level(sps _max sub layers minus})
gdr enabled flag u(1)
sps_seq parameter set id ue(v)
chroma format_idc ue(v)
if(chroma_format idc == 3)
separate colour plane flag u(1)
pic width_max_in_luma_samples ue(v)
pic_height max in luma samples ue(v)
subpics present flag u(1)
if(subpics present flag) {
max_subpics minusl u(8)
subpic_grid_col width minusl u(v)
subpic_grid row height minusl w(v)
for(i = 0; i < NumSubPicGridRows; i++)
for(j = 0; j < NumSubPicGridCols; j++)
subpic_grid idx[i][j] u(v)
for(i=0;1 <= NumSubPics; it++) {
subpic_treated as pic_flag[i] u(1)
loop filter across_subpic_enabled flag]i] u(1)
¥
'
- bit_depth luma_minus8 ue(v)
bit depth chroma minus8 ue(v)
min_qp_prime_ts _minus4 ue(v)
log2 max pic_order cnt Isb_minus4 ue(v)
if(sps_max_sub layers minusl > 0)
sps_sub _layer ordering info_present flag u(1)
for(i = (sps_sub_layer ordering info_present flag
sps_max_sub_layers_minusl);
i <= sps max sub layers minusl; i++) {
sps_max_dec pic buffering minusl[i] ue(v)
sps_max_num_reorder_pics[i] ue(v)
sps_max_latency increase plusl[i] ue(v)
}
long term_ref pics_flag u(1)
inter layer ref pics present flag u(1)
sps_idr_rpl present flag u(1)
rpll_same as rpl0 flag u(1)
for(i=0;i<!rpll same as rpl0 flag?2:1;it++) {
num_ref pic lists in_spsl[i] ue(v)
for(j = 0; j <num ref pic lists_in_sps[i]; j*+)
ref pic list_struct(i, j)
}
if(ChromaArrayType != 0)
qtbtt dual tree intra_flag u(l)
log2 ctu size minusS u(2)
log2 min_luma_coding_block size minus2 ue(v)
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partition_constraints_override emabled flag u(1)
sps_log2 diff min_qt min _cb_intra slice luma ue(v)
sps_log2 diff min_qt min_cb_inter slice ue(v)
sps_max_mtt_hierarchy depth_inter_ slice ue(v)
sps_max_mtt_hierarchy depth_intra slice_luma ue(v)
if(sps_max_mtt hierarchy depth_intra slice luma != 0) {

sps log2 diff max bt min_qt_intra_slice luma ue(v)

sps_log2 diff max tt min qt intra slice luma ue(v)
}
if(sps_max mtt hierarchy depth_inter_slices != 0) {

sps_log2 diff max bt min_qt inter_ slice ue(v)

sps_log2 diff max tt min_qt_inter_slice ue(v)
}
if(qtbtt dual tree intra_flag) {

sps_log2 diff min_qt_min_cb_intra_slice chroma ue(v)

sps_max_mtt_hierarchy depth_intra slice chroma ue(v)

if (sps_max_mtt hierarchy depth _intra_slice chroma != 0) {

sps_log2 diff max bt min_gt intra slice chroma ue(v)

sps_log2 diff max tt min_qt_intra_slice_chroma ue(v)

}
i
sps_max luma_transform_size_64 flag u(1)
if(ChromaArrayType !=0) {

same qp table for chroma u(1)

for(i=0; i <same gp table for chroma ?1:3; i++) {

num_points_in_qp_table minusl[i] ue(v)

for(j = 0; j <= num_points_in_gp_table minus1[i]; j++) {

delta gp in_val minusl[i][j] ue(v)
delta_gp_out val[i][j] ue(v)

t

}
I
sps_weighted pred_flag u(l)
sps weighted_bipred_flag u(l)
sps_sao_enabled flag u(l)
sps_alf enabled flag u(1)
sps_transform_skip_enabled_flag u(1)
if(sps_transform_skip enabled flag)

sps_bdpcm_enabled flag u(1)
sps_joint cber_enabled flag u(l)
sps ref wraparound_enabled_flag u(1)
if(sps ref wraparound enabled flag)

sps_ref wraparound_offset minusl ue(v)
sps temporal mvp enabled flag u(l)
if(sps_temporal mvp_enabled flag)

sps_sbtmvp_enabled_flag u(l)
sps_amvr_enabled flag u(1)
sps _bdof enabled_flag u(1)
sps_smvd enabled flag ' u(1)
sps_dmvr_enabled flag u(l)
if(sps_bdof enabled flag||sps dmvr enabled flag)

sps_bdof dmvr_slice present_{flag u(l)
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sps mmvd_enabled_flag u(l)
sps_isp_enabled_flag u(l)
sps_mrl enabled flag u(1)
sps_mip enabled_flag u(l)
if(ChromaArrayType != 0)

sps_cclm_enabled_flag u(1)

if(sps cclm enabled flag && chroma format idc == 1)

sps_cclm_colocated chroma flag u(1)
sps_mts_enabled flag u(1)
if(sps mts enabled flag) {

sps_explicit_mts_intra_enabled_flag u(l) .

sps_explicit_mts_inter_enabled flag u(1)
;
sps_sbt enabled flag u(1)
if(sps_sbt enabled flag)

sps_sht max size 64 flag u(l)
sps_affine_enabled_flag u(l)
if(sps affine enabled flag) {

sps_affine type flag u(1)

sps_affine_amvr_enabled_flag u(l)

sps_affine prof_enabled flag u(1)
}
if(chroma_format_idc == 3)

sps_palette_enabled flag u(l)
sps_bcw_enabled_flag u(1)
sps_ibc_enabled_flag u(1)
sps_ciip_enabled_flag u(l)
if(sps mmvd enabled flag)

sps_fpel mmvd_enabled_flag u(l)
sps_triangle enabled flag u(l)
sps_Imcs_enabled_flag u(l)
sps lfnst enabled_flag u(1)
sps_ladf enabled flag u(1)
if (sps_ladf enabled flag) {

sps_num _ladf intervals_minus2 u(2)

sps_ladf lowest interval qp_offset se(v)

for(i=0;1i<sps num ladf intervals minus2 + 1; i++) {

sps_ladf qp_offset([i] se(v)

sps_ladf delta_threshold minus1[i] ue(v)

}
}
sps_scaling list_enabled_flag u(l)
hrd parameters present flag u(l)
if(general hrd parameters present flag) {

num units in_tick u(32)

time_scale u(32)

sub layer cpb_parameters_present_flag u(l)

if(sub layer cpb parameters present flag)

general hrd parameters(0, sps_max sub layers minusl)

Else
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general _hrd parameters(sps_max_sub_layers_minusl, sps_max_sub_layers_minus]
)
}
vui_parameters_present flag u(1)
if(vui_parameters present flag)
vui_parameters()
sps_extension_flag u(1)
if(sps_extension flag)
while(more rbsp data())
sps_extension_data flag u(1)
rbsp_trailing bits()
}
2.8 T4p hop tham s6 anh vi du
pic parameter set rbsp() { Mo ta
pps_pic_parameter_set id ue(v)
pps_seq_parameter_set_id ue(v)
pic_width _in luma samples ue(v)
pic_height in luma samples ue(v)
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)
}
output flag present flag u(l)
single tile in_pic_flag u(l)
if(!single tile in_pic flag) {
uniform tile spacing flag u(l)
if(uniform tile spacing_flag) {
tile cols width minusl ue(v)
tile rows height minusl ue(v)
} else {
num tile columns minusl ue(v)
num tile rows minusl ue(v)
for(i=0;i<num tile columns minus]; i++)
tile column width minusl[i] ue(v)
for(i=0;i<num tile rows minusl; i++)
tile row height minusl[i] ue(v)
}
brick splitting present flag u(1)
if(uniform tile spacing flag && brick splitting present flag)
num tiles in pic_minusl ue(v)
for(i = 0; brick_splitting_present flag && i <= num_tiles_in _pic_minusl + 1;
i++) {
if(RowHeight[i] > 1)
brick split flag[i] u(l)
if(brick split flag[i]) {
if(RowHeight[i] > 2)

-30-



53269

31/142
uniform brick spacing flag[i] u(1)
if(uniform_brick spacing flag[i])
brick height minus1[i] ue(v)
else {
num brick rows minus2[i] ue(v)
for(j =0;j <= num brick rows minus2[i]; j++)
brick row height minus1[i][j] ue(v)
}
4
I
single brick per slice flag u(l)
if(!single brick per slice flag)
rect slice flag u(l)
if(rect slice flag && !single brick per slice flag) {
num slices in_pic minusl ue(v)
bottom right brick idx length minusl ue(v)
for(i=0; i <num_slices in pic_minusl; i++) {
bottom right brick idx_delta[i] u(v)
brick idx delta sign flag[i] u(1)
}
;
loop filter across_bricks_enabled_flag u(l)
if(loop filter across bricks enabled flag)
loop filter across_slices_enabled_flag u(1)
}
if(rect slice flag) {
signalled_slice_id flag u(1)
if(signalled slice id flag) {
signalled_slice_id_length minusl ue(v)
for(i=0;i <= num slices_in_pic_minusl; i++)
slice_id[i] u(v)
}
}
entropy coding_sync_enabled_flag u(l)
if(!single tile in pic flag || entropy coding sync enabled flag)
entry point_offsets_present flag u(l)
cabac init present flag u(1)
for(i=0;1<2;it++)
num ref idx default active minusl[i] ue(v)
rpll_idx present flag u(1)
init qp_minus26 se(V)
if(sps_transform_skip enabled flag)
log2 transform_skip max_size_minus2 ue(v)
cu qp delta_enabled flag u(l)
if(cu gp delta enabled flag)
cu _gp delta subdiv ue(v)
pps_cb_gp_offset se(v)
pps_cr_qp_offset se(Vv)
pps_joint_cber_qp_offset se(v)
pps_slice_chroma_qp_offsets present flag u(1)
cu chroma qp offset enabled flag u(l)
if(cu chroma gp offset enabled flag) {
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cu chroma gp offset subdiv ue(v)
chroma gp offset list len minusl ue(v)
for(i=0; i <= chroma gp offset list len minusl; i++) {
cb _gp offset list[i] se(Vv)
cr gp offset list[i] se(v)
joint_cber gp_offset list[i] se(v)
t
}
pps_weighted pred_flag u(l)
pps_weighted _bipred_flag u(1)
deblocking filter control present flag u(l)
if(deblocking filter control present flag) {
deblocking filter override enabled flag u(l)
pps_deblocking_filter disabled flag u(1)
if(!pps_deblocking filter disabled_flag) {
pps_beta offset_div2 se(v)
pps_tc_offset_div2 se(v)
3
}
constant slice header params enabled flag u(l)
if(constant slice header params_enabled flag) {
pps_dep _quant_enabled_idc u(2)
for(i=0;1<2;i++)
pps_ref pic_list sps_idc[i] u(2)
pps_temporal mvp_enabled_idc u(2)
pps_mvd 1 zero_idc u(2)
pps_collocated from_l0_idc u(2)
pps_six_minus max_num_merge cand plusl ue(v)
pps_five_minus_max_num_subblock merge cand_plusl ue(v)
pps_max_num_merge cand_minus_max_num_triangle cand minusl ue(v)
}
pps loop filter_across_virtual boundaries_disabled flag u(l)
if(pps_loop filter across virtual boundaries_disabled flag) {
pps_num_ver_virtual boundaries u(2)
for(i=0; i <pps num ver_virtual boundaries; i++)
pps_virtual boundaries_pos_x[i] u(13)
pps_num_hoer_virtual boundaries u(2)
for(i=0; i <pps num hor virtual boundaries; i++)
pps_virtual boundaries_pos_yl[i] u(13)
}
slice_header_extension_present_flag u(1)
pps_extension flag u(1)
if(pps_extension_flag)
while(more rbsp data())
pps_extension_data_flag u(1)
rbsp trailing bits()
}
2.9. T4p hop tham sé thich éng vi du
adaptation parameter set_rbsp() { Mo ta

adaptation_parameter_set_id u(5)
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aps params_type

u(3)

if(aps params type == ALF APS)

alf data()

else if(aps params type == LMCS APS)

Imcs data()

else if(aps_params type == SCALING APS)

scaling list data()

aps_extension_flag

u(1)

if(aps extension flag)

while(more rbsp_data())

aps_extension_data_flag

u(l)

rbsp trailing bits()

}

alf data() {

MO ta

alf luma_filter_signal flag

u(l)

alf chroma filter_signal flag

u(l)

if(alf luma filter signal flag) {

alf luma_clip flag

u(1)

alf luma num filters signalled minusl

ue(v)

if(alf luma num filters signalled_minusl > 0) {

for(filtldx = 0; filtldx < NumAlfFilters; filtldx++)

alf luma coeff delta idx[filtldx]

u(v)

'

alf luma_coeff signalled_flag

ul)

if(alf luma coeff signalled flag) {

for(sfldx = 0; sfldx <= alf luma num filters signalled minusl; sfldx++)

alf luma_coeff flag[sfldx]

u(1)

}

for(sfldx = 0; sfldx <= alf luma_num_filters signalled minusl; sfldx++) {

if(alf luma coeff flag[sfldx]) {

for (=0, <12;j+H) {

alf luma coeff abs[sfldx][j]

uek(v)

if(alf luma coeff abs[sfldx][j])

alf luma_coeff_sign[sfldx][j]

u(1l)

}

}

}

if(alf luma clip flag) {

for(sfldx = 0; sfldx <= alf luma num filters signalled minusl; sfldx++) {

if(alf luma coeff flag[sfldx]) {

for (=0 j <12; j++)

alf luma clip _idx[sfldx][j]

u(2)

}

}

}

i

if(alf chroma filter signal flag) {

alf chroma num alt filters minusl

ue(v)

for(altldx = 0; altldx <= alf chroma num alt filters minusi; altidx++) {

alf chroma_clip_flag[altldx]

u(l)
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for(j=0;j <6; j++) {

alf chroma coeff abs[altldx][j] uek(v)

if(alf chroma coeff abs[altldx][j]> 0)

alf chroma coeff sign[altldx][j] u(1)
}
if(alf chroma clip flag[altldx]) {

for(j =0;j <6; j++)

alf chroma clip idx[altldx][j] u(2)
}
}

}

!

Imcs_data () { Mo ta
Imes min_bin_idx ue(v)
Imcs delta max bin_idx ue(v)
Imcs delta cw_prec_minusl ue(v)
for (i = Imes_min_bin_idx; i <= LmcsMaxBinldx; i++) {

Imes delta abs cwl[i] u(v)
if (Imcs _delta_abs_cw[i]) > 0)
Imes delta sign cw flag]i] u(l)
}
¥
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scaling list data() { Mo ta
for(sizeld = 1; sizeld < 7; sizeld++)
for(matrixId = 0; matrixId < 6; matrixld ++) {
if(! (((sizeld == 1) && (matrixld % 3 ==0)) | |
((sizeld = = 6) && (matrixId % 3 !=0)))) {
scaling list pred mode flag[sizeld][matrixId] u(1)
if(!scaling_list pred mode_flag[sizeld][matrixId])
scaling list pred matrix_id_delta[sizeld][matrixId] ue(v)
else {
nextCoef = 8§
coefNum = Min(64, (1 << (sizeld << 1)))
if(sizeld > 3) {
scaling list dc_coef minus8[sizeld — 4][matrixId] se(v)
nextCoef = scaling_list_dc_coef minus8[sizeld — 4][matrixId] + 8
}
for(i = 0; i < coefNum; i++) {
x = DiagScanOrder[3][3][i][0]
y = DiagScanOrder[3][3][i][1]
if (I(sizeld == 6 && x>=4 && y>=4)) {
scaling list delta coef se(v)
nextCoef = (nextCoef + scaling_list delta coef +256) % 256
ScalingList[sizeld][matrixId][i] = nextCoef
}
h
}
)
}
3
3

2.10. Tiéu dé anh ldy lam vi du

Theo mdt sé phuong 4n thyc hién, tiéu d& anh duge thiét ké dé c6 cac thude tinh

sau:

1. ID thdi gian va ID 16p ctia don vi NAL tiéu dé anh giong nhu ID thoi gian va ID

16p ctia don vi truy nhép 16p ma chira ti€u dé anh.

2. Don vi NAL tiéu d& anh sé dtng truée don vi NAL chira 14t thi nhat cta anh lién

két. Bude nay thiét 1ap lién két gitra tidu @& anh va céc lat anh duoc lién két véi tidu

d& anh khong can c6 ID tiéu dé anh dugc béo hiéu trong ti€u d€ anh va dugce vién

din tir tiéu dé lat.
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3. Pon vi NAL tiéu d2 anh sé tuén theo cac tap hop tham s6 mirc anh hodc mirc cao
hon ching han DPS, VPS, SPS, PPS, v.v.. Két qua 13, budc nay doi hoi cac tap hop
tham sb do6 khong dugc 1ap lai /xuét hién trong anh hodc trong don vi truy nhép.

4. Tiéu d2 anh chira thong tin vé loai 4nh cta 4nh lién két. Loai anh c6 thé dugc
st dung dé dinh nghia dudi ddy (khdng phai 1 danh sach vét can)

a. Anh 13 anh IDR.

b. Anh 12 4nh CRA.

c. Anh 12 &nh GDR.

d. Anh 13 anh phi IRAP, phi GDR va chi chta céc 14t L.

e. Anh 13 anh phi IRAP, phi GDR va c6 thé chira chi céc 14t P va L.

f. Anh 13 anh phi IRAP, phi GDR va chira 14t bit ky trong céc lat B, P,
va/hodc L.

5. Di chuyén béo hiéu ctia cac phén tir ¢t phép muc anh trong tiéu d& 14t dén
 tiéu dé anh.

6. B4o hiéu cac phan tir cli phép khong phai mérc &nh trong tiéu d& 14t vé co ban
gibng nhu cho tit ca cac 14t clia cliing nh trong tiéu d& anh. Khi céc phan tir ¢t phép
d6 khong xuét hién trong tiéu @ anh, chung c6 thé duoc béo hiéu trong tiéu dé 14t.

Theo mdt s6 phuong 4n thuc hién, khéi niém tiéu d& anh bt budc duge sir dung
can duoc truyén mot l4n trén anh dudi dang don vi NAL VCL thir nhét cta anh.
Cling d& xuét di chuyén céc phén tir ¢t phép hién tai trong tiéu d& 14t dén ticu dé
anh nay. Céc phan tir cti phdp ma v& mit chirc ning chi can dugc truyén mot 1an
trén anh c6 thé duge di chuyén dén tiéu dé anh thay vi dugc truyén nhiéu 1an cho
anh cu thé, ching han, cic phan tir cti phép trong tiéu & lat duge truyén mot lan
trén 14t. Viée di chuyén cac phan tir ci phép tiéu @& 14t bi gi6i han 13 giéng nhu
trong anh

Céc phan tir ¢t phap da bi gi6i han 1a twong tu trong tat c4 c4c 14t cia anh. Khing
dinh ring viéc di chuyén céc truong nay dén tidu d anh do vay ching dugc bdo
hiéu chi mot Ian trén anh thay vi mot 1an trén 14t tranh truyén bit du khong can thiét
ma khéng co bét ky thay dbi nao dén chitc ning clia cac phan tir cti phap nay.

1. Theo mot s phuong an thyce hién, ¢6 rang budc ngit nghia sau:
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Néu xuét hién, gi4 tri ciia mdi phén tir trong cic phan tir ¢t phép tiéu dé lat
slice pic_parameter set_id, non_reference picture_flag, colour plane id,
slice pic_order cnt lsb, recovery_poc_cnt, no_output_of prior pics_flag,
pic_output_flag, vaslice_temporal_mvp_enabled flag s€la gidng nhau trong tat ca
céc tibu d& 14t ctia anh duge ma héa. Do vdy, mdi phan tir trong céc phéan tir ¢ phap
nay c6 thé dugc di chuyén dén tidu @2 anh @& tranh cac bit du khong can thiét.

recovery poc_cnt vano_output_of prior_pics_flag khong dugc di chuyén dén
tiéu d& anh trong phén nay. Su xuét hién cia né trong tidu dé 1at phu thudc vao viéc
kidm tra c6 didu kién cua tiéu d@ 14t nal unit type, do vay dé xuit nghién ctru lidu

c6 mong mudn di chuyén cac phén tir ci phdp nay dén ti€u dé anh.

"
4

-t

T ne A . LiA f s A A
A At °
2. Theo mot s6 phuong an thue hién, cé cic rang budc ngdn ngi sau:

Gu

<

Néu xuét hién, gié tri slice_Imcs_aps_id s& gidng nhau cho tAt ca céc 14t ctia anh.

Néu xuit hién, gié tri slice_scaling_list aps_id s& gidng nhau cho tat ca cac lat
ctia anh. Do vay, mdi phén tir trong céc phén tir ¢t phap ndy c6 thé duoc di chuyén
dén tidu d& anh @ tranh cac bit du khong can thiét.

Theo mot sb phuong an thuce hién, cac phﬁn tlr ¢t phép hién tai khong bt bude
gidng nhau trong tAt c4 cac 14t cia anh. Dé xut dnh gia st dyng c6 du bdo trude
céc phan tir ¢t phép nay @8 xac dinh c6 thé dugc di chuyén véo tidu dé anh dé don
gian héa toan bo thiét ké VVC nhur duge bao hd c6 anh huéng phirc tap doi voi viée
xtr Iy s6 Iugng 16n ciia céc phén tir ¢t phép trong mdi tiéu dé l4t.

1. Céc phén tir ca phép sau dugc @2 xudt di chuyén dén tiéu dé anh. Hién tai
khoéng c6 céc rang budc 1én viéc phai ¢ cdc gia tri khac nhau d6i véi céc lat khac
nhau nhung yéu cau rang khong c6/c6 rat it 1o ich va tbn hao mi khi truyén ching
trong mdi tiéu dé 14t do viéc st dung dugc dy béo sé thay d6i & mic anh:

a. six_minus max num_merge_cand
b. five minus_max num_subblock_merge_cand

slice fpel mmvd enabled flag

e o

slice_disable bdof dmvr_flag

o

max_num_merge cand minus_max_num_triangle cand

-

slice six_minus max_num_ibc_merge cand
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2. Céc phin tir cti phép sau duge @& xuét di chuyén dén tiéu d& anh. Hién tai
khong c6 cac rang budc 1én viéc phai c6 céc gid tri khac nhau d6i v6i cac 1at khéc
nhau nhung yéu cdu rang khong c6/c6 rat it 1oi ich va tdn hao m4 khi truyén ching
trong mdi tiéu dé 14t do viéc st dung duge dy bdo s& thay dbi & mtrc anh:

partition_constraints_override_flag

IS o

slice_log2 diff min qt min_cb_luma

slice max_mtt_hierarchy depth_luma

p O

slice_log2 diff max_bt min gt _luma

slice_log2 diff max tt_ min_qt luma

M0

slice_log2 diff min_qt min_cb_chroma

5 0

slice_log2 diff max bt min gt chroma
i. slice log2 diff max tt min gt _chroma

Kiém tra c6 diéu kién “slice_type == I dugc lién két v6i mot sb phan tir ci
phap nay da duge loai bé vé6i viéc dich chuyén dén tiéu dé anh.

3. Cac phﬁn tir ¢t phap sau duogc d& xuit di chuyén dén tiéu d& anh. Hién tai
khong ¢ cac rang budc 1én viéc phai c6 cac gia tri khéc nhau dbi véi cac 14t khac
nhau nhung yéu ciu rang khong c6/co rAt it 1oi ich va ton hao ma khi truyén ching
trong mdi tiéu dé 14t do viée st dung duoc du béo sé thay dbi & muc anh:

a. mvd 11 zero flag »

Kiém tra c¢6 diéu kién “slice_type == B” dugc lién két véi mot sb phan tir cd
phép nay da dugc loai bo véi viée dich chuyén dén tiéu dé anh.

4. Cac phan tir ¢t phép sau duoc @& xuét di chuyén dén tiéu dé anh. Hién tai
khong c6 cac rang budc 1én viéc phai c6 céc gid tri khac nhau ddi véi cac 14t khac
nhau nhung yéu cau riang khong c6/c6 rét it lgi ich va ton hao ma khi truyén chiing
trong mdi tiéu @2 14t do viéc st dung duge du béo s€ thay d6i & murc 4nh:

a. dep_quant_enabled flag

b. sign_data hiding_enabled_flag
2.10.1 C4c bang ci phap ldy lam vi du
7.3.2.8 Cua phap RBSP tidu dé anh
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picture_header rbsp() { Mo ta
non reference picture flag u(l)
gdr_pic flag u(1)
no output of prior pics_flag u(1)
if(gdr pic_flag)
recovery_poc_cnt ue(v)
ph pic_parameter_set id ue(v)
if(sps_subpic id present flag && !sps subpic id signalling flag) {
ph_subpic_id_signalling present flag u(l)
if(ph subpics id signalling present flag) {
ph_subpic_id len_minusl ue(v)
for(i = 0; i < NumSubPics; i++)
ph_subpic_id[i] u(v)
}
}
if(Isps_loop filter across_virtual boundaries disabled present flag) {
ph_loop filter across_virtual_boundaries_disabled present flag u(l)
if(ph loop filter across virtual boundaries disabled present flag) {
ph num_ver virtual boundaries u(2)
for(i=0;i <ph num ver virtual boundaries; i++)
ph virtual boundaries pos_x[i] u(13)
ph num_hor_virtual_boundaries u(2)
for(i=0; i <ph num hor virtual boundaries; i++)
ph_virtual boundaries_pos_y[i] u(13)
¥
}
if(separate_colour plane flag == 1)
colour plane id u(2)
if(output_flag present flag)
pic_output_flag u(l)
pic_rpl_present_flag u(l)
if(pic rpl present flag) {
for(i=0;1<2;i++) {
if(num_ref pic lists in_sps[i] > 0 && !pps_ref pic list sps_idc[i] &&
i==0]] (i==1 && rpll idx present flag)))
pic_rpl_sps_flagl[i] u(l)
if(pic_rpl sps_flag[i]) {
if(num ref pic lists in sps[i]>1 &&
(i==0]] (G==1 && rpll _idx present flag)))
pic_rpl_idx[i] u(v)
} else
ref pic list struct(i, num_ref pic lists in_sps[i])
for(j = 0; j < NumLtrpEntries[i][RplsIdx[i]]; j++) {
if(Itrp_in_slice_header flag[i][RplsIdx[i]])
pic_poc_lIsb_It[i][j] u(v)
pic_delta_poc_msb_present_flag]i][j] u(1)
if(pic_delta poc_msb_present flag[i][j])
pic_delta_poc_msb_cycle It[i][j] ue(v)
}
}
}
if(partition_constraints_override_enabled flag) {
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partition_constraints_override flag ue(v)
if(partition_constraints_override flag) {
pic log2 diff min_qt min_cb_intra slice luma ue(v)
pic log2 diff min_qt min_cb_inter_slice ue(v)
pic max mtt_hierarchy depth_inter slice ue(v)
pic max mtt hierarchy depth_intra slice luma ue(v)
if(pic max mtt hierarchy depth intra slice luma !=0) {
pic log2 diff max bt min_qt_intra_slice luma ue(v)
pic log2 diff max tt min_qt_intra slice luma ue(v)
}
if(pic max mtt hierarchy depth_inter slice !=0) {
pic log2 diff max bt min_qt_inter_slice ue(v)
pic log2 diff max_tt min_gt inter_ slice ue(v)
}
if(qtbtt dual tree intra_flag) {
pic_log2 diff min_qt_min_cb_intra slice chroma ue(Vv)
pic_ max_mtt _hierarchy depth_intra slice chroma ue(v)
if(pic max mtt hierarchy depth intra slice chroma !=0) {
pic log2 diff max bt min qt intra slice chroma ue(v)
pic log2 diff max_tt min_qt _intra slice chroma ue(v)
}
}
+
}
if(cu gp delta enabled flag) {
pic cu gp_delta subdiv_intra_slice ue(v)
pic cu_qp _delta_subdiv_inter_slice ue(v)
}
if(cu chroma gp offset enabled flag) {
pic_cu chroma_qp_offset subdiv_intra slice ue(v)
pic_cu chroma_qp_offset subdiv_inter slice ue(v)
}
if(sps_temporal mvp enabled flag && !pps temporal mvp enabled idc)
pic_temporal mvp_enabled flag u(l)
if('!pps mvd 11 zero_idc)
mvd 11 zero_ flag u(1)
if(!pps_six_minus max num _merge cand plusl)
pic_six_minus_max_num_merge_cand ue(v)
if(sps_affine enabled_flag &&
Ipps_five minus max_num_subblock merge cand plusl)
pic_five minus_max_num_subblock merge cand ue(v)
if(sps_fpel mmvd enabled flag)
pic fpel mmvd_enabled_flag u(1)
if(sps bdof dmvr slice present flag)
pic_disable bdof dmvr_flag u(l)
if(sps_triangle enabled_flag && MaxNumMergeCand >= 2 &&
Ipps_max_num_merge cand_minus max num_triangle cand minusl)
pic max num merge cand_minus max num_triangle cand ue(v)
if (sps_ibc_enabled flag)
pic six minus_max_num_ibc_merge cand _ ue(v)
if(sps_joint cber_enabled flag)
pic_joint_cber_sign flag u(l)
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if(sps_sao_enabled flag) {

pic_sao_enabled present flag u(1)
if(pic_sao_enabled present _flag) {
pic sao luma enabled_flag u(1l)
if(ChromaArrayType != 0)
pic_sao_chroma_enabled_flag _ u(l)
)
}
if(sps_alf enabled flag) {
pic_alf enabled present flag u(l)
if(pic_alf enabled present flag) {
pic_alf emabled flag u(1)
if(pic_alf enabled flag) {
pic num_alf aps ids luma u(3)
for(i=0;i<pic num alf aps_ids_luma; i++)
pic_alf aps id lumali] u(3)
if(ChromaArrayType != 0)
nic alf chroma idc u(2)
if(pic_alf chroma idc)
pic_alf aps id chroma u(3)
}
'
!
if ('pps_dep quant_enabled flag)
pic dep quant enabled_flag u(l)
if(!pic_dep quant enabled flag)
sign_data_hiding_enabled_flag u(1)
if(deblocking filter override enabled flag) {
pic_deblocking_filter_override_present flag u(1)
if(pic_deblocking filter override present flag) {
pic_deblocking_filter override flag u(l)
if(pic_deblocking filter override flag) {
pic_deblocking_filter disabled flag u(1)
if(!pic_deblocking_filter disabled flag) {
pic_beta_offset_div2 se(v)
pic_tc_offset _div2 se(V)
}
}
}
}
if(sps_Imcs_enabled flag) { )
pic_lmcs_enabled flag u(l)
if(pic Imcs_enabled flag) {
pic_Imecs_aps _id u(2)
if(ChromaArrayType != 0)
pic_chroma_residual_scale flag u(l)
}
¥
if(sps_scaling list enabled flag) {
pic_scaling list present flag u(1)
if(pic_scaling list present flag)
pic_scaling list_aps id u(3)
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}

if(picture header extension present flag) {
ph_extension_length ue(v)
for(i=0; i < ph_extension length; i++)
ph_extension_data_byte[i] u(8)

}

rbsp trailing bits()

}

2.11. DMVR Ky lam vi du

K§ thuit tinh loc vecto chuyén dong phia bo gidi ma (DMVR) s&r dung so khép
hai bén (BM) dé d&n xuét thong tin chuyén dong ciia CU hién tai bang cach tim ra
so kh6p gén nhit gifta hai khdi doc theo qu§ dao chuyén dong cia CU hién tai trong
hai anh tham chiéu khac nhau. Phuong phép BM tinh todn méo dang gitra hai khéi
tmg vién trong danh séch anh tham chiéu L0 va danh sach L1. Nhu duoc minh hoa
trén Fig.1, SAD gifra céc khéi mau d6 dya trén mdi tng vién MV quanh MV ban
dAu dugc tinh toan. Ung vién MV ¢6 SAD nhd nhét trg thanh MV duge tinh loc va
duogc st dung dé tao tin hiéu dugc du bao kép. Ham chi phi duoc sir dung trong qua
trinh so khép 1a SAD duogc 14y mau phu theo hang (sum of absolute difference). Vi
du trén Fig.7.

Trong VIMS5.0, DMVR dugec st dung dé tinh loc cac vecto chuyén dong (MV)
& b giai ma dbi véi don vi ma (CU) khi CU duge md héa bang ché d hop nhét/bo
qua thong thuong va dy bdo kép, mot anh tham chiéu dimg trudc anh hién tai va
&nh tham chiéu con lai dimg sau 4nh hién tai theo tht tu hién thi, khoang céach thoi
gian gifta anh hién tai va m¢t &nh tham chiéu 1a gifra anh hién tai va énh tham chiéu
con lai, va du bao kép co céac trong sb CU (BCW) lya chon céc trong ) béng nhau.
Khi DMVR dugc ap dung, mot khdi ma d6 sang (CB) dugc phén chia thanh vai
khéi phu duge xir Iy doc 14p c6 kich thude min(cbWidth, 16)xmin(cbHeight, 16).
DMVR tinh loc cac MV ciia mbi khéi phu bang cach giam tbi da SAD gitra cac
mAu du bao L0 va L1 10 bit duoc 14y mau phu % dugc tao bang cach ndi suy song
tuyén tinh. Di véi mbi khdi phy, tim kiém AMV sb nguyén quanh cdc MV ban
dAu (tire 13, cac MV cua g vién hop nhét/bé qua thong thuong duge chon) dugce
thuc hién trude nho st dung SAD, va sau do dan xuit AMV theo phén s6 duoc

thuc hién dé thu dugc cac MV cudi cung.
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BDOF tinh loc cac méu du bdo do sang cho CU khi CU dugc ma héa véi du
béo kép, mot anh tham chiéu dimg trrde anh hién tai va anh tham chiéu con lai
dirng sau anh hién tai theo thir tu hién thi, va BCW chon cic trong sb béng nhau.
No6i suy 8 bac dugce str dung dé tao cac miu du bdo LO va L1 ban d4u theo cac MV
du vao (ching han, cic MV cubi cing cia DMVR néu kich hoat DMVR). Tiép
theo, qué trinh két thiic sém hai mtc duge thuc hién. Qua trinh két thuc sém tha
nhit 13 & mtrc khéi phy, va qua trinh két thuc sém thtr hai 13 & mitc khéi 4x4 va
duoc kiém tra khi qua trinh két thic sém thit nhit khong xuét hién. G mbi muc,
SAD giita cac mau du bdo LO va L1 14 bit dugc 14y mAu toan phan & mdi khéi
phu/khdi 4x4 dugc tinh toan trude. Néu SAD nhé hon mot ngudng, BDOF khong
duge ap dung cho khéi phu/k_h_éi 4x4. Nguogc lai. cac tham s6 BDOF dugc dan xuit
va dugc st dung dé tao cac bd du bdo mau dd sdng cudi cling dbi véi mdi khéi 4x4.
Trong BDOF, kich thudc khéi phu gidng nhu kich thudc trong DMVR, tic 13,
min(cbWidth,16)xmin(cbHeight,16).

Khi CU dugc ma héa véi ché d6 hop nhit/bd qua théng thuong, mot anh tham
chiéu dimg trudc anh hién tai va anh tham chiéu khéc ding sau anh hién tai theo
thit tu hién thi, khoang cach thoi gian gifta anh hién tai va mdt anh tham chiéu gitta
anh hién tai va anh tham chiéu con lai, va BCW lua chon céc trong sb béng nhau,
DMVR va BDOF déu duoc 4p dung. Ludng ghép tAng cic qua trinh DMVR va
BDOF dugc thé hién trén Fig.8.

Fig.8 thé hién ludng ghép tAng cac qﬁé trinh DMVR va BDOF trong VIMS5.0.
Céc hoat dong DMVR SAD va céc hoat dong BDOF SAD la khac nhau va khong
duoc chia sé.

Dé giam d6 tré va céc hoat dong trong dudng t6i han nay, khi DMVR va BDOF
déu dugc 4p dung, pheic thao VVC méi nhét da duoc chinh sira dé sir dung lai khéi
phu SAD dugc tinh toan trong DMVR cho qua trinh két thuc som khéi phu trong
BDOF.

Phép tinh toan SAD dugc dinh nghia nhu sau:

nSbw-1 nSbH/2-1
sad = Z z abs(pLO[x+ 2 + dX][2*y + 2+ dY]

x=0 y=0
—pLi[x+2—-dX][2 *y + 2 —dY])
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~ trong d6 hai bién nSbW va nSbH xéc dinh chidu réng va chiéu cao ciia khéi phy
hién tai, hai mang (nSbW + 4) x (nSbH + 4) pL0 va pL1 14n luot chita cic miu
dugce du bao cho L0 va L1, va d6 léch mau sb nguyén (dX, dY) trong danh sach du
bao LO.

D& giam sai 151 khong chéc chén cia phép tinh loc DMVR, dé xut uru tién MV
ban du trong qué trinh DMVR. SAD gifta céc khéi tham chiéu dugc d& cip dén
bai tng vien MV ban du (hoic gbc) duge giam di 1/4 gia tri SAD. Tic 13, khi ca
dX va dY trong phuong trinh néu trén bang 0, gié tri ctia sad dugc chinh sira nhu
sau: '

sad = sad — (sad >> 2)

Khi gia tri SAD nho hon ngudng (2*chiéu rong khéi phu* chiéu cao khdi phu),
khéng can thuc hién BDOF nita.

3. C4c nhwge diém cia cac trién khai hién tai

DMVR va BIO khéng bao gdm tin hiéu gbc trong khi tinh loc cac vecto chuyén
dong, c6 thé din dén cac khdi mi c6 thong tin chuyén dong khong chinh xéc.
DMVR va BIO déi luc cling st dung cac vecto chuyén dong phan sd sau cic tinh
loc chuyén dong trong khi cdc video man hinh thudng cé cac vecto chuyén dong sb
nguyén, ma khién thong tin chuyén dong hién tai thiéu chinh xéc hon va khién higu
nang ma kém hon.

Khi RPR dugc 4p dung theo VVC, RPR (ARC) c6 thé c6 cac van dé sau:

1. V&i RPR, céc bo loc ndi suy c6 thé khac nhau déi véi cac mau lign ké & khdi,
vbn khong mong mubn khi trién khai SIMD (Mot 1énh nhiéu dit li¢u).

2. Vung gidi han khong xem xét RPR.

3. Luu ¥ rang “Céc tham sb d6 léch cira sb cit twong hop chi duge 4p dung &
d4u ra. T4t ca cac qua trinh giai ma ndi bd duoc 4p dung cho kich thude dnh khong
duoc cat.” Tuy nhién, c4dc tham s6 d6 c6 thé dugc sir dung trong quaé trinh gidi ma
khi RPR dugc ap dung.

4. Khi dan xuét vi tri mau tham chiéu, RPR chi xem xét ty 1€ gitra hai ctra )
tuong hop. Nhung hiéu s6 d6 16ch trén bén trai gifta hai ctra sb twong hop ciing nén

dugc xem xé€t.
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5. Ty 1€ gifta chiéu rcf)ng/chiéu cao ctia anh tham chiéu va ty 1é cta 4nh hién tai
bi rang budc trong VVC. Tuy nhién, ty 1€ gilta chidu rong/chiéu cao ctia ctra sb
tuong hop cua dnh tham chié'u4 va ty 18 ciia ctra s twong hop cta anh hién tai khong
bi rang budc.

6. Khong phai tit ca cac phén tir ¢t phap duge xtt 1y thich hop trong tiéu d@ anh.

7. Trong VVC hién tai, déi v6i ché d6 du bao TPM, GEO, cac trong sd két hop
sic do dugce dan xuét bat ké loai vi tri mAu sic do ciia chudi video. Chéng han, trong
TPM/GEO, néu céc trong s6 sic d6 duge dan xuét tir cac trong s6 do sang, cac trong
sb @0 sang c6 thé can dugc giam kich thude mAu dé so khép ldy miu tin hiéu séc
d6. Viée giam kich thudc miu sic do thuong duge 4p dung gia st loai vi tri mau
sic d6 0, duge st dung rong rai trong phén chira ITU-R BT.601 hojc ITU-R
BT.709. Tuy nhién, néu loai vi tri mau sic do khac nhau dugc sir dung, c6 thé dan
dén can chinh sai gifta cac mau sic dd va mau do sang bi giam kich thude mau, ¢6
thé giam hiéu ning ma.

8. Luu y rang phép tinh SAD/ngudng SAD khong xem xét tac dong chiéu sau
bit. Do viy, @bi v&i chilu siu bit cao hon (chfmg han, cac chudi d&u vao 14 hoidc
16 bit), ngudng két thic sém c6 thé qué nho.

9. Pdi véi trudmg hop phi RPR, AMVR v6i MV ¢6 d6 chinh xéac 2 pel (ttc 13,
b loc ndi suy tity chon/bd loc ndi suy ¢ thé thay dbi) dugc 4p dung véi bo loc bu
chuyén dong 6 bac nhung 8 bac dugc ap dung cho cac truong hop khac (chang han,
1/16 pel). Tuy nhién, d6i véi traomg hop RPR, bd loc ndi suy tuwong tr duoc 4p
dung cho tit ca céc truong hop ma khong xem xét d§ chinh xdc MV/mvd. Do véy,
truong hop bao hiéu ¥ pel (bd loc ndi suy tiy chon/bd loc ndi suy c6 thé thay ddi)
dang lang phi bit.

10. Quyét dinh tach cdy phan ving dugce phép hodc khong phu thude vao do
phan giai anh dugc mé hoa thay vi d6 phén giai anh dAu ra.

11. SMVD/MMVD duge 4p dung khong xem xét truong hop RPR. Céc phuong
phép nay dua trén gia thiét rang MVD dbi ximg dugc 4p dung cho hai anh tham
chiéu. Tuy nhién, khi d6 phan giai 4nh dAu ra 12 khéc nhau, gid thiét nay khong
dung.
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12. Ung vién hop nhét theo cip dugc tao bing céch tinh trung binh hai MV tir
hai tmg vién hop nhat trong cling danh sach anh tham chiéu. Tuy nhién, khi hai anh
tham chiéu dugc lién két v6i hai tmg vién hop nhét c6 @6 phén giai khac nhau, phép
tinh trung binh khong hop ly.

4. Cac ky thuit va cac phwong 4n thwe hién liy lam vi du

Céc phuong 4n thuc hién duge md ta chi tiét dudi ddy can dugc xem xét lam
cac vi du dé giai thich cac khai niém chung. Céc phuong 4n thuc hién nay khong
duoc hidu theo nghia hep. Ngoai ra, cac phuong an thyc hién nay co thé duogc két
hop theo céch thirc bét ky.

Céc phuong phap duge mo ta dudi
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nghé dan xuét thong tin chuyén dong ciia
dugc néu dudi day.

Vecto chuyén dong dugc ky hiéu 1a (mv_x, mv_y) trong d6 mv_x la thanh phan
ngang va mv_y la thanh phan doc.

Theo sang ché, d6 phén giai (hodc kich thuéc, hodc chiéu rcf)ng/chiéu cao, hodc
kich thuéc) ciia anh ¢6 thé vién din dén do phan giai (hodc kich thudc, hodc chiéu
rc}ng/chiéu ca0, hoic kich thudc) cia anh duge ma hda/gidi ma, hodc co thé vién
din dén d6 phan giai (hoic kich thudc, hodc chiéu rong/ chiéu cao, hoic kich thuéc)
ctia ctra sd tuong hop trong anh dugc ma hoa/giai ma. Trong mot vi dy, dd phén
gi4i (hoic kich thuée, hodc chidu rong/chidu cao, hodc kich thude) cia anh c6 thé
d& cap dén viéc cac tham sb lién quan dén qua trinh RPR (14y mAu lai anh tham
chiéu), ching han, ctra sb chia ty 1&/ctra s6 d6 1éch pha. Trong mdt vi du, do phén
giai (hodc kich thudc, hodc chiéu rcf)ng/chiéu cao, hodc kich thudc) cua anh lién
quan dén d6 phén giai dugc lién két véi anh dau ra.

Bu chuyvén dong trong RPR

1. Khi d6 phén giai cia 4nh tham chiéu 12 khac nhau véi anh hién tai, hodc khi
chidu réng va/hodc chidu cao cia anh tham chiéu 16n hon cia anh hién tai,
céc gia tri dugc du bdo cho nhom mau (it nhét hai mau) cia khéi hién tai co
thé duogc tao véi bo loc ndi suy ngang va/hodc doc tuong tir.

a. Trong moét vi dy, nhém ¢6 thé bao gdm tat ca cic miu & ving cla

khoi.
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i. Chéng han, khéi c6 thé dugc phan chia thanh S hinh chit nhét
MxN khéng duoc chdng 14n véi nhau. Mbi hinh chit nhat MxN
l1a nhém. Trong vi du nhu dugc thé hién trén Fig.2, khdi 16x16
¢6 thé duoc phéan chia thanh 16 hinh chit nhat 4x4, ma mdi
hinh chit nhat 1a nhom.

ii. Chénghan, hang c6 N miu la nhém. N 1a sé nguyén khéng 16n
hon chiu rong khéi. Trong mot vi du, N béng 4 hoac 8 hoic
chidu rong khéi.

ili. Ching han, cdt c6 N mau la nhém. N 1a sd nguyén khong 16n
hon chiéu cao khéi. Trong mét vi du, N bang 4 hozc 8 hodc
chiéu cao khéi.

iv. M va/hodc N co thé duoc dinh trudce hodc duge dan xuét ngay
14p tirc, chéng han dua trén kich thudce khéi/thc‘)ng tin dugc ma
hoa hoac dugce bao hiéu.

. Trong mot vi du, céc mAu & nhém ¢6 thé ¢o cung MV (dugc ky hiéu

1a MV dugc chia sé).

. Trong mét vi du, cdc miu & nhém ¢ thé ¢6 cac MV véi thanh phan

ngang trong tu (duoc ky hiéu la thanh phan ngang chia sé).

. Trong mdt vi du, cdc mau & nhém ¢6 thé c6 céc MV véi thanh phan

doc tuong tu (dugc ky hiéu l1a thanh phén doc chia sé).

. Trong mét vi du, cdc miu & nhém c6 thé ¢6 cac MV v6i phan phan

s tuong tu cua thanh phan ngang (dugc ky hiéu 1a thanh phén ngang

phén sb chia sé).

i. Chéng han, gia st MV d6i v6i mau thir nhit 1a (MV1x, MV1y)
va MV d6i v6i mau tha hai 1a (MV2x, MV2y), can théa man
ring MV1x & (2M-1) bang MV2x & (2¥-1), trong d6 M ky
hiéu d6 chinh x4c MV. Chang han, M=4,

Trong mét vi dy, cdc miu & nhém cb thé c6 cac MV vé6i phan phan

s§ twong tu cta thanh phan doc (dugc ky hiéu 1a thanh phan doc phan

sb chia sé).
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i. Chéng han, gia st MV d6i v6i mau thir nhit 1a (MV1x, MV1y)
va MV d@bi v6i mau th hai 1a (MV2x, MV2y), can théa man
ring MV1y & (24-1) baing MV2y & (2M-1), trong d6 M ky
hiéu d6 chinh x4c MV. Ching han, M=4.

g. Trong mot vi du, dbi v6i miu trong nhém can dugc du bio, vecto
chuyén dong, dugce ky higu 12 MV, ¢b thé dugc din xudt truée theo
cac @ phén giai ciia anh hién tai va anh tham chiéu (chdng han (refxr,
refy1) duge dan xuét trong 8.5.6.3.1 trong JVET-02001-v14). Sau dd,
MV ¢6 thé con duoc chinh stra (chéng han, duoc lam tron/rat
gon/cat) thanh MV’ @2 thda man cac yéu cau ching han céc dé muc

\8u trén, va MV’ s& dugc st dung d& dén xuit mau dy béo cho mau.

i. Trong mét vi du, MV’ ¢o phén sb nguyén twong tu nhu MVy,
va phan phan sb cia MV’ duge gén bing thanh phan doc
va/hodc ngang phén sb dugce chia sé. |

1i. Trong mét vi du, MV’ dugc géan béng béng vecto ¢6 thanh
ph?m doc va/hodc ngang phan sb dugc chia sé, va gén nhét véi
MVs.

h. Vecto chuyén dong dugc chia sé (va/hodc thanh phén ngang chia sé
va/hodc thanh ph?ln doc chia sé va/hodc thanh phén doc phan sb chia
sé va/hogc thanh phan doc phan sb chia s&) c6 thé dugc gan bang
vecto chuyén dong (va/hogc thanh phan ngang va/hodc thanh phan
doc vi/hoic thanh phin doc phén sé vi/hoic thanh phén doc phén sd)
ctia mau cu thé trong nhom.

1. Chéng han, mau cu thé co thé & gbc ciia nhém hinh chit nhét,
c-héng han “A”, “B’, “C” va “D” dugc thé hién trén Fig.3A.

ii. Chéng han, mAu cy thé c6 thé & tAm ctia nhém hinh chit nhét,
chéng han “E”, “F’, “G” va “H” duogc thé hién trén Fig.3A.

- iii. Chinghan, miu cu thé ¢6 thé & cudi ctia nhém theo hang hodc

nhém theo cdt, chéng han “A” va “D” duoc thé hién trén

Fig.3B va Fig.3C.
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iv. Chéng han, miu cu thé c6 thé & gifta cia nhém theo hang hodc
nhom theo cdt, chéng han “B” va “C” dugc thé hién trén
Fig.3B va Fig.3C.

v. Trong mét vi dy, vecto chuyén dong ctia mau cu thé ¢ thé 1a
MV} duge néu trong dé muc g.

Vecto chuyén dong duge chia sé (va/hodc thanh phan ngang chia sé
va/hodc thanh phéan doc chia sé va/hodc thanh phan doc phan sb chia
sé va/hoic thanh phan doc phin s& chia sé) c6 thé duoc gan bing
vecto chuyén dong (va/hodc thanh phan ngang va/hodc thanh phén
doc va/hodc thanh phan doc phan sé va/hodc thanh phan doc phén sd)
ctia mau 4o duge dit & vi tri khac so véi tAt c4 cac mau & nhom nay.

i. Trong mdt vi du, mau a0 khong trong nhom, nhung nd dat
trong vung bao phu tht ca cac mau & nhém.

1) Theo cach khéc, mdu 4o dugc dat ngoai ving bao phit
tAt ca cAc mAu & nhom, ching han, canh vi tri duéi bén
phéi cua vung.

ii. Trong mot vi du, MV cua mau 40 dugce din xuét theo cach
trong tw nhur miu thyc nhung véi céc vi tri khc nhau.

{ii. “V”trén cac hinh vé tir Fig.3A dén Fig.3C thé hién ba vi du vé
cac mau 4o.

MYV duoc chia sé (va/hodc thanh phén ngang chia sé va/hodc thanh
phén doc chia sé va/hodc thanh phin doc phan sb chia sé va/hoic
thanh phan doc phan sé chia sé) ¢6 thé dugc gan bing ham cla céc
MYV (va/hodc céc thanh phan ngang va/hodc cac thanh phan doc
va/hogc cac thanh phan doc phan sb va/hodc cac thanh phan doc phan
s8) ctia nhidu méu va/hodc céc mAu 4o.

i. Ching han, MV dugc chia sé (va/hoic thanh phan ngang chia
sé va/hodc thanh phﬁn doc chia sé va/hoac thanh phén doc
phan s6 chia sé va/hodc thanh phén doc phan s chia &) c6 thé
duoc gén bang trung binh clia cac MV (va/hodc céc thanh phén
ngang va/hodc cac thanh ph?m doc va/hodc cac thanh ph?m doc
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phén sb va/hodc cac thanh phﬁn doc phéan sé) cla tit ca hodc
mot ph?m cia cadc mau & nhém, hodc cia mau “E”, “F”, “G”,
“H” trén Fig.3A, hodc ciia miu “E”, “H” trén Fig.3A, hoic clia
miu “A”, “B”, “C”, “D” trén Fig.3A, hoic clia mau “A”, “D”
trén Fig.3A, hodc cua miu “B”, “C” trén Fig.3B, hodc cia mau
“A”, “D” trén Fig.3B, hodc cua mau “B”, “C” trén Fig.3C,
hodc ciia mau “A”, “D” trén Fig.3C,

2. Dé&xut ring chi cac MV sé nguyén dugc phép thuc hién qué trinh bu chuyén
dong dé din xuét khoi du béo cia khéi hién tai khi d6 phan giai cua &nh tham
chiéu 12 khac nhau v6i anh hién tai, hosc khi chidu rong va/hoic chiéu cao
ctia anh tham chiéu 16n hon cta anh hién tai.

a. Trong mot vi du, vecto chuyén d6ng dugc giai ms cho cac mau duoc
du béo duge 1am tron xudng cdc MV sb nguyén truée khi duge st
dung.

b. Trong mot vi du, vecto chuyén dong dugc gidi mé cho cac mau dugc
du béo dugc lam tron xubng MV sb nguyén gan nhit véi vecto
chuyén dong duge giai ma.

c. Trong mdt vi du, vecto chuyén dong duge giai ma cho cac mau dugc
du béo dugc lam tron xubng MV s& nguyén gin nhét véi vecto
chuyén dong dugc giai ma theo chiéu ngang.

d. Trong mdt vi duy, vecto chuyén dong dugc giai ma cho cac mau dugc
du bdo dugc lam tron xubng MV s& nguyén gan nhit véi vecto
chuyén dong duge giai ma theo chidu doc.

3. Céc vecto chuyén dong dugc st dung trong qué trinh bu chuyén dong cho
céc mAu & khéi hién tai (chdng han, MV dugc chia sé/ thanh phén ngang
hoic doc hodc phén sb dugc chia sé/MV’ dugce néu trong cac dé& muc trén)
¢6 thé dugce luu trit trong bd dém anh duoc giai mi va duge st dung dé du
béo vecto chuyén dong ctia céc khéi tiép theo trong cac anh hién tai/khac
nhau.

a. Theo cach khac, cac vecto chuyén dong dugce st dung trong qué trinh

bu chuyén dong cho cic mau & khdi hién tai (ching han, MV dugc
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chia s&/ thanh phin ngang hoic doc hoic phin sb dugc chia s¢/MV’
duoc néu trong cic dé muc trén) ¢ thé khéng dugc phép duge sir
dung dé du bao vecto chuyén dong cia cac khdi tiép theo trong cac
anh hién tai/khac nhau.

i. Trong mot vi dy, céc vecto chuyén dong duogc gii mi (ching
han, MV} trong cac dé muc néu trén) cé thé dugc str dung dé
du béo vecto chuyén dong cuia cac khéi tiép theo trong cac anh
hién tai/khéac nhau.

b. Trong mot vi du, c4c vecto chuyén dong dugc sit dung trong qué trinh
bu chuyén dong cho céc mau & khéi hién tai c6 thé duoc s dung
trong qué trinh loc (ching han, b loc tach khbi/SAO/ALF).

i. Theo cach khéc, cac vecto chuyén dong dugc gidi ma (ching
han, MV}, trong cac d& muc néu trén) c6 thé dugce st dung trong
qué trinh loc.

c. Trong mdt vi du, MV nay c6 thé duoc din xuét & mirc khdi phu va co
thé duge luu trit d6i véi mbi khdi phu.

4. D& xuét réng c4c bo loc ndi suy duge st dung trong qud trinh bu chuyén
dong dé dan xuét khéi du bao cta khdi hién tai c6 thé duogc lua chon tiy
thudc liéu do phén giai ciia anh tham chiéu 12 khac nhau vé6i anh hién tai,
hodc liéu chiéu rong va/hoic chidu cao ctia 4nh tham chiéu 16n hon cta anh
hién tai.

a. Trong mdt vi dy, cac bd loc ndi suy co it bac hon ¢ thé dugc ép dung
khi diéu kién A dugc thoa min, trong d6 didu kién A phu thudc vao
cac kich thudc cia anh hién tai Vé/hoac'énh tham chiéu.

i. Trong mot vi du, diéu kién A 1a d6 phan giai cta anh tham
chidu 12 khac nhau véi anh hién tai.

ii. Trong mot vi du, diéu kién A 1a chiéu rong va/hodc chiéu cao
ctia anh tham chiéu 16n hon cta anh hién tai.
{ii. Trong mét vi dy, diéu kién A 12 W1 > g*W2 va/hodc H1>

b*H2, trong d6 (W1, HI) 1a chiéu rOng va chiéu cao cia anh

-51-



53269 52/142

tham chiu va (W2, H2) Ia chidu rong va chidu cao cua anh
hién tai, @ va b 1 hai yéu t§, ching hana=5=1,5.

iv. Trong mot vi du, diéu kién A ¢6 thé cling phu thudc vao liéu
du béo kép dugce st dung.

v. Trong mot vi dy, cdc bd loc 1 bac duge d4p dung. Noi cach
khéc, pixel sb nguyén ma khéng loc dugce xuét ra duéi dang
két qua ndi suy.

vi. Trong mét vi dy, céc bo loc song tuyén tinh duoc 4p dung khi
d6 phén giai cia 4nh tham chiéu 14 khac nhau véi anh hién tai.

vii. Trong mdt vi du, céc bd loc 4 béac hodc cac bo loc 6 bac duge
4p dung khi d¢ phan giai cia 4nh tham chiéu 12 khac nhau véi
anh hién tai, hodc chiéu rong va/hoic chiéu cao cia anh tham
chiéu 16n hon cta anh hién tai.

1) Cécbgloc6 béccod th8 cling dirgc st dung dé bt chuyén
dong afin.

2) Céc b6 loc 4 bac co thé ciing dugce sir dung dé noi suy
cho céc mau sic dd.

b. Trong mot vi du, cac mau dém dugc st dung dé thyure hién noi suy khi
d6 phén giai ctia 4nh tham chiéu 14 khac nhau véi anh hién tai, hodc
chiéu réng va/hoic chidu cao ctia anh tham chiéu 16n hon cta anh
hién tai.

c. Liéuva/hoic cach thire 4p dung cac phuong phép duge néu trong muc
4 ¢6 thé phu thudc vao céc thanh phan mau.

i. Ching han, c4c phuong phép chi dugc 4p dung trén thanh phan
do séng.

d. Liéu va/ho#c cach thire 4p dung cac phuong phip dugc néu trong muc
4 ¢6 thé phu thudc vao huéng loc ndi suy.

i. Chéng han, cic phuong phép chi dugc 4p dung trén loc ngang.

ii. Ching han, cic phuong phép chi dugc dp dung trén loc doc.
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’5. Dé xuit réng qua trinh tao khdi du bao hai giai doan dugc 4p dung khi d
phén giai cia dnh tham chiéu 12 khac nhau v6i anh hién tai, hodc khi chiéu
rong va/hodc chidu cao ciia anh tham chiéu 16n hon ciia anh hién tai.

a. Trong giai doan thi nhét, khéi tham chiéu 4o dugc tao béi ting kich
thuéc mau hodc giam kich thuéc mau ving trong anh tham chiéu tiy
thudc chidu rong va/hoic chiéu cao cta anh hién tai va 4nh tham
chiéu.

b. Trong giai doan thir hai, cic mau du bao duoc tao tir khdi tham chiéu
40 bing cach 4p dung loc ndi suy, ddc 1ap véi chiéu réng va/hoic
chiéu cao ctia anh hién tai va anh tham chiéu.

o

A A - ° A 7 14 A A A J & A o r e A A
6. D& xuét ring viéc tinh toén toa dd trén bén trai ctia khdi gidi han dé dém

ot

mAu tham chiéu (xSblntr, ySblntL) nhu theo mot sb phuong 4n thyc hién ¢
thé duoc din xuét tuy thudc chiéu rong va/hodc chiéu cao ciia anh hién tai
va anh tham chiéu.
a. Trong mdt vi du, cdc vi tri d§ sdng theo cac don vi mau toan phén
dugc chinh stra nhur 1a:
xInt; = Clip3(xSbInty, — Dx, xSbIntr + sbWidth + Ux, xInt;),
yInt = Clip3(ySbIntr — Dy, ySblInt, + sbHeight + Uy, yInty),
trong d6 Dx va/hodc Dy va/hodc Ux va/hode Uy cd thé phu thudc
vao chiéu rong va/hoic chiéu cao cta anh hién tai va anh tham
chiéu. '
b. Trong mot vi du, cac vi tri sic d6 theo cac don vi mau todn phén duoc
chinh stra nhu la:
xInti = Clip3(xSbIntc — Dx, xSbIntc + sbWidth + Ux, xInti)
yInti = Clip3(ySblntc — Dy, ySblntc + sbHeight + Uy, yInti)
trong d6 Dx va/hodc Dy va/hodc Ux va/hodce Uy ¢ thé phu thudc
vao chiéu réng vi/hoic chiéu cao cta anh hién tai va anh tham
chiéu.
7. Thay vi luu trlit/sir dung cac vecto chuyén ddng cho khéi dua trén ciing o
phén giai anh tham chiéu 1am &nh hién tai, d xuét st dung céc vecto chuyén

dong thuc véi d6 1éch do phén gidi duge xem xét.
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a. Theo cach khic, ngoai ra, khi sir dung vecto chuyén dong dé tao khéi
du béo, khong can thay dbi thém vecto chuyén dong theo cac d6 phan
gidi cua anh hién tai va anh tham chiéu (chdng han (refxi, refyr)).

Twong tac gifta RPR va cdc cong cu ma khéc

8. Liéu/cach thirc 4p dung qua trinh loc (ching han, bo loc tach khéi) c6 thé
phu thudc vao cac d§ phén gidi ciia cac &nh tham chiéu va/hoic d6 phan giai
cua anh hién tai.

a. Trong mot vi du, cac thiét 1ap do bén duong bién (BS) trong cac bd
loc tach khéi c6 thé xem xét cac d6 1éch @6 phan giai bén canh céc
hiéu s vecto chuyén dong.

i. Trong mot vi dy, hiéu sb vecto chl,yén dong dugc chia ty 1€
theo cac d6 phin giai cia anh hién tai va cc anh tham chiéu
c6 thé duge st dung dé x4c dinh d6 bén dudng bién.

b. Trong mét vi du, d bén ciia bd loc tach khdi d6i véi dudng bién giitra
khéi A va khdi B c6 thé duoc thiét 1ap khéc (ching han, duoc
ting/gidm) néu do phan gidi ciia it nhit mét anh tham chiéu cua khéi
A 12 khéc véi (hodc nho hon hodc 16n hon) d6 phén gidi cua it nhét
mdt anh tham chiéu cta khéi B so véi trudng hop ma cac d6 phan
gi4i gibng nhau dugc sir dung d6i v6i hai khéi.

c. Trong mdt vi du, dudng bién gitra khéi A va khéi B dugc dénh dau 1a
duoc loc (chiang han, BS dugc gén bing 2) néu d6 phan gidi cla it
nhit mot anh tham chiéu ciia khéi A 12 khac véi (hogc nho hon hogc
16n hon) do phan gidi cta it nhit mot anh tham chiéu cia khéi B.

d. Trong mot vi du, d bén ctia bd loc tach khdi dbi v6i dudng bién gitra
khéi A va khéi B c6 thé duoc thiét 1ap khac (ching han, dugc
tang/giam) néu do phan giai cua it nhét mot 4nh tham chiéu cta khdi
A va/hodc khéi B 12 khéc vé6i (hodc nhd hon hodc 16n hon) d6 phén
giai ctia anh hién tai so vdi trudng hop do phén giai twong tu duge sir
dung ctia 4nh tham chiéu va anh hién tai.

e. Trong mdt vi dy, dudng bién giita hai khdi dugc danh déu 14 can duge

loc (ching han, BS dugc gan bang 2) néu it nhat mot anh tham chiéu
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ciia it nhét mot khéi trong hai khéi co dd phan giai khac v6i 6 phén
giai cta anh hién tai.
9. Khi c¢6 anh phy, dong bit tuong hop ¢6 thé cAn théa man anh tham chiéu phai
c6 cung do phéan giai v6i anh hién tai.
a. Theo cach khac, khi anh tham chiéu c6 do phan gidi khac nhau v6i
anh hién tai, khong cin c6 anh phu trong 4nh hién tai.
b. Theo cach khéc, dbi v6i anh phu trong anh hién tai, khong dugc phép
stir dung dnh tham chiéu ma c6 d phan giai khéc v6i anh hién tai.
i. Theo céach khac, ngoai ra, viéc quan ly anh tham chiéu c6 thé

duoc goi dé loai bé cac anh tham chiéu d6 c6 cac d9 phén giai

10. Trong mdt vi dy, céc anh phu (chéng han, cach thirc tdich mdt é&nh thanh
nhidu anh phu) c6 thé dugc dinh nghia riéng r& d6i v6i cac anh c6 cac do
phén giai khéc nhau.

Trong mot vi dy, &nh phy twong tmg trong anh tham chiéu c6 thé dugc
dAn xuét bing cach chia ty 16 vi/hogc 1am 1&ch anh phu ctia anh hién
tai, néu anh tham chiéu c6 d6 phan giai khéc nhau v6i anh hién tai.
11.PROF (tinh Igc du béo ¢6 ludng quang) c6 thé duoc kich hoat khi anh tham
chiu c6 d6 phan giai khac véi cua anh hién tai.

a. Trong mot vi du, mot tdp hop cia MV (duoc ky hiéu 1a MVy) ¢6 thé
duge tao d6i v6i nhom céc mau va c6 thé dugc sir dung dé bu chuyén
dong nhu dugc mo ta trong d& muc 1. Mat khac, MV (duge ky hiéu
1aMVy,) cé thé duoc dan xuat d6i véi moi mau, va hiéu sb (chéng han,
tuwong tmg véi Av duge sit dung trong PROF) gilta MV}, va MV cing
v6i cac gradien (ching han, cac gradien khong gian cta cac khéi dugc
bu chuyén dong) co thé dugc st dung dé dan xuét tinh loc du béo.

b. Trong mdt vi du, MV; ¢6 thé c6 d6 chinh xac khac véi MV, Ching
han, MV, ¢co thé c6 do chinh xac 1/N-pel (N> 0), N=32, 64 v.v..

c. Trong mot vi du, MV ¢ thé c6 dd chinh x4c khéc véi do chinh xéac
MV bén trong (ching han, 1/16-pel).
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d. Trong mdt vi dy, viéc tinh lgc du bdo duoc bd sung vao khéi du bao
dé tao khéi du bao duge tinh loc.

e. Trong mét vi du, phuong phép nay cd thé duogc 4p dung theo mdi
huéng du béo.

f. Trong mot vi du‘, phuong phép nay co thé duoc 4p dung chi trong
truong hop du bao don.

g. Trong mét vi dy, phuong phap nay co thé duoc 4p dung trong dy bdo
don va/hodc du bao kép.

h. Trong mot vi du, phuong phdp nay co thé duoc 4p dung chi khi anh
tham chiéu c6 d6 phan giai khac v&i anh hién tai.

12. D& xuét ring chi mét MV c6 thé duge st dung cho khéi/khéi phu dé thuc
hién qua trinh bu chuyén dong dé din xuét khdi du bao ctia khéi hién tai khi
do phén giai ciia 4nh tham chiéu 12 khéc v6i dd phan giai cia anh hién tai.

a. Trong mot vi du, chi MV cho khbi/khéi phu c6 thé dugc dinh nghia
12 ham (ching han, trung binh) cta tht ca cac MV duoc lién két véi
mdi mAu trong khéi/khdi phu.

b. Trong mot vi du, chi MV cho khbi/khéi phu ¢6 thé dugc dinh nghia
1a MV duogc chon duge lién két v&i mau duge chon (chéng han, mau
trung tAm) trong khéi/khdi phu.

c. Trong mot vi dy, chi mot MV ¢co thé dugc st dung khéi 4x4 hoic khéi
phu (ching han, 4x1).

d. Trong mot vi dy, BIO ¢o thé con dugc ap dung d& b tén hao d6 chinh
x4c do vecto chuyén dong dua trén khéi.

13.Ché do luoi khong bao hi€u bét ky vecto chuyén doéng dua trén cac khéi c6
thé dugc 4p dung khi chiéu rong va/hoic chidu cao cta anh tham chiéu khac
v§i that cia anh hién tai.

a. Trong mot vi dy, khong vecto chuyén ddng nao cd thé duoc bao hiéu
va qud trinh bu chuyén dong xép xi trudng hop thay d6i d6 phan giai
thudn tiy cta anh tinh.
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b. Trong mét vi dy, chi vecto chuyén dong & muc anh/6/khbi vien/CTU
c6 thé 14 tin hiéu va cac khéi lién quan c6 thé sir dung vecto chuyén
dong khi thay dbi @ phan giai.

14. PROF c6 thé dugc 4p dung dé xép xi bu chuyén dong khi chiéu rong va/hoic
chidu cao ctia anh tham chiéu 12 khac véi kich thuée ciia anh hién tai dbi véi
céc khbi duge ma hoa véi ché d6 du béo afin va/hodc ché do du bio khong
afin.

a. Trong mdt vi dy, PROF cé thé dugc kich hoat khi chiéu rong va’hodc

chiéu cao cua anh tham chiéu va kich thudc cua anh hién tai 1a khac

o
-

rong mot vi dy, tip hop chuyén dong afin c6 thé duoc tao bang cach

duoc str dung boi PROF.
15.Du bao dan xen (ching han nhu duge néu trong JVET-K0102) c6 thé duoc
ap dung dé xap xi bu chuyén dong khi chiéu rong va/hodc chiéu cao ctia anh
tham chiéu 14 khac véi kich thudc ctia anh hién tai.

a. Trong mot vi du, thay d6i @6 phan gii (thu phéng) duge néu nhu 1a
chuyén dong afin, va du béo chuyén dong dugc dan xen ¢ thé dugc
ap dung.

16.LMCS va/hoic phép chia ty 1& du séc @6 c6 thé bi v6 higu héa khi chiéu rong
va/hodc chiéu cao ciia anh hién tai 1a khac véi kich thudce cia anh IRAP trong
cung chu ky IRAP.

a. Trong mot vi du, khi LMCS bi v6 hiéu héa, cac co muc lat ching han
slice Imcs_enabled_flag, slice lmecs_aps_id, va
slice_chroma residual_scale_flag cd thé khong dugc bdo hiéu va
duoc suy ra bang 0.

b. Trong mot vi du, khi phép chia ty 1€ du sic dd bi vo hiéu hoa, cac co
muc 14t ching han slice chroma residual_scale_flag c6 thé khong
dugce bao hiéu va dugc suy ra bing 0.

Céc rang budc § RPR

17. RPR ¢6 thé dugc ap dung cho céc khoi ma c6 cac rang budc kich thude khoi.

-57-



53269 58/142

a. Trong mot vi du, dbi v&i khdi ma MxN, véi M 13 chiéu rong khéi va
N 12 chidu cao khdi, khi M*N < T hodc M*N <=T (ching han T =
256), RPR c6 thé khong duge st dung.

b. Trong mot vi dy, khi M < K (hodc M<=K) (ching han, K = 16)
va/hoic N <L (hodc N <=L) (ching han, L = 16), RPR ¢6 thé khong
dugce st dung.

18. Tuong hgp dong bit cé thd duge bd sung dé gi6i han ty 1€ gitta chiéu rong
va/hodc chiu cao cia anh tham chiéu hoat dong (hodc ctra s6 trong hop cia
no) va kich thudce cia anh hién tai (hodc cira sb turong hop ctia né). Gia sir
refPicW va refPicH ky hi€u chiéu rong va chiéu cao cia anh tham chiéu,
curPicW va curPicH ky hiéu chiéu rong va chiéu cao ctia anh hién tai,

a. Trong mdt vi dy, khi (refPicW + curPicW) bing s nguyén, anh tham
chiéu ¢6 thé dugce danh ddu 13 anh tham chiéu hoat dong.

i. Theo cach khéc, khi (refPicW + curPicW) bing sé phan s,
anh tham chiéu c6 thé duoc danh diu 12 khong kha dung.

b. Trong mot vi dy, khi (refPicW + curPicW) bang (X * n), trong d6 X
ky hiéu sb phan sb ching han X = 1/2, va n ky hiéu sé nguyén ching
hann=1,2, 3, 4..., anh tham chiéu c6 thé dugc danh d4u 1a 4nh tham
chiéu hoat dong.

i. Trong mot vi dy, khi (refPicW + curPicW) khong bang (X *
n), anh tham chiéu c6 thé dugc danh d4u 1a khong kha dung.
19.Liéu va/hoac cach thirc kich hoat cong cu ma (chéng han, dg béo kép/toan
b6 ché d6 du bao tam gise (TPM)/qué trinh két hop trong TPM) ddi v6i khéi
MxN ¢6 thé phu thudc vao cac do phén gidi cla cac anh tham chiéu (hoic
céc clra sb tuong hop) va/hodc d6 phén gidi cia 4nh hién tai (hodc cira )
teong hop cua nd).

a. Trong mot vi du, M*N < T hodc M*N <=T (ching han, T = 64).

b. Trong mét vi dy, M <K (hodc M<=K) (ching han, K = 16) vi/hoic
N <L (hodic N<=L) (ching han, L = 16).

c. Trong mot vi dy, cdng cu mi khong duoc phép khi chidu rong/chiéu

cao clia it nhat mot anh tham chiéu 1a khac nhau v6i anh hién tai,
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i. Trong mdt vi du, cong cy ma khong dugc phép khi chiéu
rong/chidu cao cia it nhit mot anh tham chiéu cta khéi 16n
hon ctia anh hién tai.

d. Trong mot vi dy, cong cu ma khong duge phép khi chiéu réng/chiéu
cao ctia mdi anh tham chiéu cia khdi 12 khac véi kich thuge cia anh
hién tai,

i. Trong mdt vi dy, cong cu md khong dugc phép khi chiéu
rong/chidu cao cia mdi céc anh tham chiéu 16n hon ciia anh
hién tai.

e. Theo cach khéc, ngoai ra, khi cdng cu ma khéng duoc phép, bu
chuyén dong 6 thé dugc tién hanh v6i mot MV nhu 14 du bo don.

Ctra sb twong hop lién quan

20. Céc tham s d6 1&ch cira s6 cit twong hop (ching han, conf win_left_offset)
dugce bao hiéu cé do chinh xdc N diém anh thay vi 1-pel trong d6 N 1a sb
nguyén duong 16n hon 1.

a. Trong mot vi dy, d6 1éch thuc té ¢4 thé dugc dan xuét nhu 12 do 1éch
dugc bdo hiéu dugc nhan vai N.
b. Trong mot vi dy, N dugce gan bang 4 hoic 8.

21.D& xuit ring cac tham sb do léch cira sb cét tuong hop khong chi dugc ap
dung & d4u ra. Cac qua trinh giai ma ndi bd cu thé c6 thé phu thudc vao kich
thudc anh dugce cit (ching han, 46 phan gii cla cta s6 twong hop trong
anh).

22.Dé xuit ring cac tham sb do 1&ch ctra sb cét twong hop trong don vi video
thir nhat (ching han, PPS) va trong don vi video thi hai c6 thé 1a khac nhau
khi chidu rong va/hodc chifu cao cua anh duoc ky hiéu la
(pic_width_in luma samples, pic_height in luma samples) trong don vi
video thir nhit va don vi video thir hai 13 giéng nhau.

23.Dé xut rang cac tham sb d6 léch cira sb cat twong hop trong don vi video
thi nhét (ching han, PPS) va trong don vi video th hai nén gidng nhau trong
dong bit tuong hop khi chiéu rong va/hoic chidu cao cta anh duge ky hiéu
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13 (pic_width_in luma_samples, pic_height in_luma_samples) trong don vi
video thtr nhat va don vi video tht hai 1a khac nhau.

a. D& xuit ring cac tham s do léch clra sb cét tuong hop trong don vi
video thir nhit (chang han, PPS) va trong don vi video thir hai nén
gidng nhau trong dong bit twong hop bét ké chidu rong va/hoic chidu
cao cia anh dugc ky hiéu 13 (pic width in luma_samples,
pic_height_in luma samples) trong don vi video thir nhit va don vi
video thir hai 12 gibng nhau ho#c khéng.

24.Gi4 str chidu rong va chiéu cao cia cira s6 tuong hop duoe dinh nghia trong
don vi video thir nhét (ching han, PPS) dugc ky hiéu 1an lugt 1a W1 va HI.
Chiéu rong va chidu cao cia ctra sd tuong hop duge dinh nghia trong don vi
video thit hai (ching han, PPS) dugc ky hidu lan lwot 14 W2 va H2. Vi tri
trén bén trai cla cira sb tuong hop dugc dinh nghia trong don vi video thir
nhét (chéng han, PPS) duoc ky hiéu 1a X1 va Y1. Vi tri trén bén trdi cda ctra
sé twong hop duoc dinh nghia trong don vi video thir hai (ching han, PPS)
duge ky hiéu 12 X2 va Y2. Chidu rong va chiéu cao ctia anh dugc ma hoa/giai
ma (ching han pic_width in luma samples va
pic_height in luma samples) dugc dinh nghia trong don vi video thir nhét
(ching han, PPS) dugc ky hiéu Ian lugt 1 PW1 va PH1. Chiéu rong va chiéu
cao cia anh dugc mi hoéa/giai ma duge dinh nghia trong don vi video thi
hai (chdng han PPS) dugc ky hiéu 1a PW2 va PH2.

a. Trong mot vi dy, W1/W2 phai bing X1/X2 trong dong bit twong hop.

i. Theo cach khac, W1/X1 phai bing W2/X2 trong dong bit
tuong hop.

ii. Theo cach khac, W1 * X2 phai bing W2 * X1 trong dong bit
teong hop.

b. Trong mét vi du, H1/H2 phai bang Y1/Y2 trong dong bit tvong hop.

i. Theo cach khac, H1/Y 1 phai bang H2/Y2 trong dong bit twong
hop.
ii. Theo cach khac, H1 * Y2 phai bing H2 * Y1 trong dong bit
teong hop.
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. Trong mot vi du, PW1/PW2 phai bing X1/X2 trong dong bit trong
hop.
i. Theo cach khac, PW1/X1 phai bang PW2/X2 trong dong bit
tuong hop.
ii. Theo cach khac, PW1 * X2 phai bang PW2 * X1 trong dong
bit trong hop.
. Trong mot vi du, PH1/PH2 phai bang Y1/Y2 trong dong bit tuong
hop.
i. Theo cach khac, PH1/Y1 phai bing PH2/Y2 trong dong bit

ii. Theo céch khac, PH1 * Y2 phai bing PH2 * Y1 tron
tuong hop.
. Trong mot vi dy, PW1/PW2 phai biang W1/W2 trong dong bit trong
hop.
i. Theo cach khac, PW1/W1 phai bing PW2/W?2 trong dong bit
tuong hop.
ii. Theo cach khic, PW1 * W2 phai bang PW2 * W1 trong dong
bit turong hop.
. Trong mot vi du, PH1/PH2 phai bing H1/H2 trong dong bit tuong
hop.
i. Theo cach khac, PH1/HI phai bang PH2/H2 trong dong bit
tuong hop.
ii. Theo cach khac, PH1 * H2 phai bing PH2 * H1 trong dong bit
tuong hop.
. Trong dong bit tuong hop, néu PW1 16n hon PW2, W1 phéi I6n hon
W2.
. Trong dong bit tuong hop, néu PW1 nho hon PW2, W1 phéi nhé hon
W2.
Trong dong bit twong hop, (PW1-PW2) * (W1-W2) phai khong nhd
hon 0.
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Trong dong bit twong hop, néu PH1 16n hon PH2, HI phai 16n hon
H2.

Trong dong bit twong hop, néu PH1 nhé hon PH2, H1 phai nho hon
H2.

Trong dong bit trong hop, (PH1-PH2) * (H1-H2) phéi khong nh6 hon
0.

. Trong dong bit trong hgp, W1/W2 phai khong 16n hon (hogic nho

hon) PW1/PW2 néu PW1 >=PW2.
Trong dong bit tuong hop, H1/H2 phai khong 16n hon (hodc nhd hon)
PH1/PH2 néu PH1 >= PH2.

25.Gi4 st chiéu rong va chiéu cao cla cira s6 twong hop cua anh hién tai duoc

ky hiéu lan lugt 1a W va H. Chiéu rdng va chiéu cao cua cira so tuong hop

clia anh tham chidu dugc ky hidu 13n luot 1a W’ va H’. Sau d6, it nhat mot

rang budc dudi ddy nén duoc tuén theo bdi dong bit twong hop.

a.

=

&~ 0

5@ o

[

o
.

W * pw >= W’; pw 1a sb nguyén ching han 2.
W * pw>W’; pw la sb nguyén ching han 2.
W’ * pw’ >=W; pw’ 1a sé nguyén ching han 8.
W’ * pw’ > W; pw’ 1a s6 nguyén chéng han 8.
H*ph>=H’;phla sd nguyén ching han 2.
H*ph>H’;phla sb nguyén chang han 2.

H> * ph’> >=H; ph’ la sé nguyén ching han 8.
H> *ph’>H;ph’ la sd nguyén ching han 8.
Trong mot vi du, pw béng pwW’.

Trong mdt vi du, ph bang ph’.

Trong mot vi du, pw bang ph.

Trong mét vi du, pw’ bang ph’.

. Trong mét vi du, cdc d€ muc phu néu trén c6 theé duge yéu cau théa

man bai dong bit twong hop khi W va H lan lugt 12 chiéu rong va
chidu cao cia anh hién tai. W’ va H’ 1a chiéu rong va chi€u cao cla

anh tham chiéu.

26.Dé& xuit rang cac tham s6 ctra sb trong hop duge bao hiéu mét phan.
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a. Trong mot vi du, miu trén bén tréi trong cira sb twong hop ciia anh 13
mAu trong tr nhu miu trong anh.

b. Ching han, conf win_left offset nhu dugc dinh nghia trong VVC
khong dugc bédo hi€u va duge suy ra bang 0.

c. Ching han, conf win_top offset nhu dugc dinh nghia trong VVC
khéng dugc bédo hiéu va dugc suy ra bang 0.

27.D8& xuét ring viéc din xut vi tri (ching han (refxr, refyr) nhu duge dinh
nghia trong VVC) clia miu tham chiéu c6 thé phu thude vao vi tri trén bén
trai (ching han (conf win_left offset, conf win_top_offset) nhu dugc dinh
nghia trong VVC) cua ctra sb twong hop ctia anh hién tai va/hodc anh tham
chiéu. Fig4 thé hién cac vi du ctia cic vi tri méu duge din xuét nhu trong
VVC (a) va trong phuong phép dugc dé xuit (b). Cac hinh chit nhét nét dut
bidu dién céc cira sb twong hop.

a. Trong mot vi du, tdn tai 16 thube chi khi chiéu rong va/hodc chiéu cao
cda 4nh hién tai va kich thudc cia énh tham chiéu 1 khéc nhau.

b. Trong mdt vi dy, viéc dan xult vi tri ngang (chéng han refxy nhu dugce
dinh nghia trong VVC) ctia mau tham chiéu c6 thé phu thudc vao vi
tri bén trai (ching han conf win_left offset nhu duoc dinh nghia
trong VVC) ctia cira s6 trong hop cla anh hién tai va/hodc anh tham
chiéu. |

i. Trong mot vi dy, vi tri ngang (duoc ky hi€u 1a xSb’) cua mau
hién tai so véi vi tri trén bén tréi cua clra s6 trong hop trong
anh hién tai duoc tinh toan va dugc st dung dé dan xuét vi tri
ctia mau tham chiéu.

1) Ching han, xSb’= xSb— (conf win_left offset <<
Prec) duge tinh toan va dugc sit dung dé din xuét vi tri
ctia mAu tham chiéu, trong d6 xSb 1a vi tri ngang cua
mau hién tai trong anh hién tai. conf win_left offset la
vi tri ngang cta mAu trén bén trai trong cira sd twong
hop ctia anh hién tai. Prec 1a d§ chinh xac cta xSb va

xSb’ trong d6 (xSb>>Prec) ¢ thé thé hién toa d ngang
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thuc ctia miu hién tai so v6i anh hién tai. Chéng han,
Prec = 0 hoac Prec = 4.
Trong mot vi du, vi tri ngang (duge ky hi¢u 1a Rx’) cua mau
tham chiéu so v6i vi tri trén bén tréi cia cira sO twong hop trong
anh tham chiéu dugc tinh todn.
1) Viéc tinh todn Rx’ ¢6 thé phu thudc vao xSb’, va/hoic
vecto chuyén dong, vi/hoic ty 1é 14y mAu lai.
Trong mot vi dy, vi tri ngang (duge ky hiéu l1a Rx) cta mau

tham chiéu lién quan trong anh tham chiéu duoc tinh toan tity

1) Ching han, Rx = Rx’ + (conf win_left_offset ref <<
Prec) dugc tinh todn, trong d6 conf_win_left offset ref
1a vi tri ngang ctia mAu trén bén tréi trong cira sb tuong
hop cta dnh tham chiéu. Prec 12 do chinh x4c cia Rx va
Rx’. Chéng han, Prec = 0 hoac Préc =4,

Trong mot vi du, Rx c6 thé dugc tinh toan truc tiép tiry thudc
xSb’, va/hodc vecto chuyén déng, va/hoic ty 1€ léy mau lai.
N6i cach khéc, hai buée din xudt &@ Rx’ va Rx dugce két hop
thanh phép tinh mot budec.

Liéu va/hodc cach thic st dung vi tri bén trai (chéng han
conf win_left offset nhu dugc dinh nghia trong VVC) cua
ctra sb twong hop clia anh hién tai va/hodc anh tham chidu c6
thé phu thudc vao céc thanh phﬁn mau va’hodc dinh dang
maus.

1) Ching han, conf win_left offset c6 thé duogc sira lai
thanh conf win_left offset = conf win_left offset *
SubWidthC, trong d6 SubWidthC dinh nghia buéc 14y
mau ngang cua thanh phin mau. Ching han,
SubWidthC bing 1 dbi véi thanh phan d6 séng.
SubWidthC bing 2 ddi v&i thanh phan sic do khi dinh
dang mau 13 4:2:0 hodc 4:2:2.
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2) Chéng han, conf win left offset c6 thé duoc sira lai
thanh conf win_left offset =
conf win_left offset/SubWidthC, trong do
SubWidthC dinh nghia buéc 14y mAu ngang ciia thanh
phin mau. Ching han, SubWidthC bang 1 d6i v6i thanh
phin d6 sang. SubWidthC bang 2 dbi véi thanh phan
sic d0 khi dinh dang mau 14 4:2:0 hodic 4:2:2.

c. Trong mdt vi du, viéc dan xuét vi tri doc (chéng han refyL nhu duge
dinh nghia trong VVC) cua mAu tham chiéu c6 thé phu thudc vao vi
tri trén (ching han conf win_top offset nhu dugc dinh nghia trong
VVC) ctia ctra s4 trong hop ctia anh hién tai va/hogc anh tham chiéu.

i. Trong mdt vi du, vi tri doc (duge ky hiéu 12 ySb’) ctia méu
hién tai so v&i vi tri trén bén trdi cua ctra 56 tuong hgp trong
anh hién tai dugc tinh toan va duoc st dung dé din xuét vi tri
ctia mAu tham chiéu.

1) Ching han, ySb’= ySb— (conf win_top_offset <<
Prec) dugc tinh toan va dugc su dung dé dan xudt vi tri
ctia mau tham chiéu, trong d6 ySb 1a vi tri doc cla mau
hién tai trong anh hién tai. conf win top offset
represents vi tri doc clia mu trén bén tréi trong ctra s&
trong hop cta anh hién tai. Prec 1a d§ chinh x4c cua
ySb va ySb’. Chéng han, Prec = 0 hogc Prec = 4.

ii. Trong mdt vidy, vitri doc (dugce ky hi¢u la Ry’) cia mAu tham -
chiéu so vé6i vi tri trén bén trai cia cira sd twong hop trong anh
tham chiéu duoc tinh toan.

1) Viéc tinh todn Ry’ cé thé phu thudce vao ySb’, va/hodc
vecto chuyén dong, va/hoic ty 18 14y mau lai.

iii. Trong mot vi dy, vi tri doc (duge ky hi¢u 1a Ry) cua mau tham
chiéu lién quan trong anh tham chiéu dugc tinh toan tiy thude

Ry’.
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1) Chéng han, Ry = Ry’ + (conf win_top_offset_ref <<
Prec) duoc tinh todn, trong d6 conf_win_top_offset_ref
represents vi tri doc cua mau trén bén trai trong clra sb
turong hop ctua anh tham chiéu. Prec 13 d6 chinh x4c clia
Ry and Ry’. Ching hz_in, Prec = 0 hodc Prec = 4.

iv. Trong mdt vi du, Ry cé thé dugc tinh toan truc tiép tiy thude
ySb’, va/hodc vecto chuyén dong, va/hodc ty 1€ 1§1y mau lai.
Néi cach khéac, hai buée din xuit & Ry’ va Ry dugce két hop
thanh phép tinh mét bude.

v. Liéu va/hodc cach thtc st dung vi tri trén (chéng han
conf win_top_offset nhu duge dinh nghia trong VVC) cta
ctra sb twong hop ctia anh hién tai va/hodc anh tham chiéu ¢
thé phu thudc vao céc thanh phin mau vi/hoic cac dinh dang
mau.

1) Ching han, conf win_top_offset co thé duogc sira lai
thanh conf win_top offset = conf win_top_offset *
SubHeightC, trong d6 SubHeightC dinh nghia budc lay
miu doc cta thanh phin mau. Ching han, SubHeightC
bang 1 di véi thanh phin d¢ sang. SubHeightC bang 2
dbi v6i thanh phén sic do khi dinh dang mau 1a 4:2:0.

2) Ching han, conf win top_offset co thé dugc sta lai
thanh conf win_top offset =
conf win_top_offset/SubHeightC, trong do
SubHeightC dinh nghia budc 14y mau doc ctia thanh
phin mau. Chéng han, SubHeightC bang 1 dbi véi
thanh phan d6 sang. SubHeightC bing 2 d6i véi thanh
phé‘m sic d6 khi dinh dang mau 1a 4:2:0.

28.Dé& xuét ring phan s nguyén cla toa do ngang cua mau tham chiéu c6 thé
duge cit thanh [minW, maxW]. Gié st chiu rong va chiéu cao cla cira sd
fwong hop ciia anh tham chiéu dugc ky hiéu 1an luot 12 W va H. Chiéu rong

va chiu cao ciia cira sO twong hop ciia anh tham chiéu dugc ky hiéu 1a W’
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va H’. Vi tri trén bén trai cia cira so tuong hop trong anh tham chiéu duge
ky hiéu 14 (X0, Y0).

Trong mét vi du, minW bé'mg 0.

o ®

Trong mét vi du, minW bang XO.
Trong mot vi du, maxW bang W-1.

S

Trong mdt vi du, maxW béng W’-1.
Trong mét vi dy, maxW bé'lng X0+W’-1.

o

h

Trong mdt vi du, minW va/hodc maxW ¢o thé dugc chinh stra dua
trén dinh dang mau va/hodc thanh phﬁn mau.
1. Chlng han, minW dugc chinh stra thanh minW *SubC.

ii. Ching han, minW dugc chinh stra thanh minW /SubC.

iii. Ching han, maxW dugc chinh stra thanh maxW *SubC.

iv. Chzlmg han, maxW dugc chinh stra thanh maxW /SubC.

v. Trong mét vi dy, SubC bi'mg 1 d6i véi thanh phﬁn do sang.

vi. Trong mot vi dy, SubC bing 2 dbi v6i thanh phén sic do khi

dinh dang mau 1a 4:2:0.

vii. Trong mot vi du, SubC bing 2 d6i vdi thanh phén sic do khi

dinh dang mau 1a 4:2:2.

viii. Trong mdt vi du, SubC bing 1 d6i véi thanh phan sic do khi

dinh dang mau 1a 4:4:4.

g. Trong mot vi dy, liéu va/hodc cach thyc hién cit co thé phu thudc vao
céc kich thuée ciia anh hién tai (hodc cira s6 tuong hop trong d6) va
céc kich thude ciia anh tham chiéu (hodc cira s6 trong hop trong do).

i. Trong mét vi du, viéc cit duogc thuc hién chi khi cac kich thude
cia anh hién tai (hodc cira sd trong hop trong d6) va céc kich
thude ciia anh tham chiéu (hodc cira s6 turong hop trong do) 1a
khéc nhau.

29.Dé xuit réng phén ) nguyén cua toa d¢ doc cua mAu tham chiéu c6 thé dugc
cat thanh [minH, maxH]. Gia st chidu rong va chiéu cao cia clra sb tuong
hop ciia anh tham chiéu duge ky hiéu l4n luot 12 W va H. Chiéu rong va

chidu cao cia cira sd twong hop clia anh tham chiéu duoc ky hidu 1a W’ va
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H’. Vi tri trén bén tréi cla ctra sb tuong hop trong anh tham chiéu dugc ky
hiéu 1a (X0, YO0).
Trong mot vi dy, minH bé'mg 0.

ISR

Trong mot vi du, minH béng YO.
Trong mdt vi dy, maxH béng H-1.

o o

Trong mét vi dy, maxH bang H’-1.
Trong mét vi du, maxH bing YO+H’-1.

o

)

Trong m6t vi du, minH va/hodc maxH c6 thé duoc chinh stra dua trén
dinh dang mau va/hoéc thanh phén mau.
i. Chéng han, minH dugc chinh stra thanh minH *SubC.
ii. Chéing han, minH dugc chinh stra thanh minH /SubC.
ii. Cha:mg han, maxH duoc chinh stra thanh maxH *SubC.
iv. Chang han, maxH dugc chinh sira thanh maxH /SubC.

v. Trong mét vi du, SubC bing 1 dbi véi thanh phan d9 sang.
vi. Trong mot vi du, SubC bing 2 déi véi thanh phan sdc do khi
dinh dang mau 1a 4:2:0.
vii. Trong mot vi du, SubC bing 1 dbi v6i thanh phan séc do khi
dinh dang mau la 4:2:2.
viii. Trong mét vi du, SubC bing 1 dbi vé6i thanh phan sic d9 khi
dinh dang mau 1a 4:4:4.

g. Trong mot vi dy, liéu va/hodc cach thyc hién cit ¢ thé phu thude vao
céc kich thude cia anh hién tai (hodc ctra sb twong hgp trong d6) va
céc kich thudc ciia anh tham chibu (hodc ctra sb twong hop trong d6).

i. Trong mdtvidy, viéc cit duge thuc hién chi khi cac kich thude
clia anh hién tai (hodc cira s6 twong hop trong d6) va céc kich
thudc cia anh tham chiéu (hodc cira s6 trong hop trong d6) 1a
khéac nhau.

Trong phén md ta sau, phan tir cti phép tht nhét dugc thira nhén 1a “tuong
rng” véi phén tir ¢ phap th hai, néu hai phén t ct phap c6 chirc ning twong
duong nhung co thé duoc bao hidu & don vi video khac (chéng han

VPS/SPS/PPS/tiéu d& l4t/tiéu dé anh etc.)
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30. D& xuét ring phan tir ¢t phap c6 thé dwgc bao hiéu trong don vi video thi
nhit (ching han tiéu dé anh hodc PPS) va khong phén tir ¢t phép twong tmg
nao duogc bao hiéu trong don vi video thr hai & mirc cao hon (chéng han
SPS) ho#c mic thip hon (ching han tiéu dé 14t).

a. Theo cach khac, phan tir cti phap this nhét c6 thé duge bao hiéu trong
don vi video thtr nhat (ching han tiéu d& anh hozc PPS) va phan tir ct
phép thiT hai tuong tng cé thé duoc bao hiéu trong don vi video tht
hai & mirc thdp hon (ching han tiéu dé lat).

i. Theo cach khac, bd chi béo c6 thé duge bao hiéu trong don vi

video thir hai dé thong béo liéu phan tir ¢t phép thtr hai duge

ii. Trong mot vi du, 14t dugc lién két v&i don vi video thr hai
(ching han tiéu d& 1at) ¢6 thé tuan theo chi bdo ndy cla phan
tir ¢t phap thi hai thay cho phén tir thir nhit néu phan tir thtr
hai dugce béo hiéu.

iii. B chi bao duoc lien két v&i phan tir ct phap thi nhit c6 thé
duoc bdo hiéu trong don vi video thir nhat dé thong bao licu
phén tr ¢t phép thtt hai dugc bdo hiéu trong bat ky 14t nao
(hodc don vi video khac) duogc lién két v6i don vi video thu
nhit.

b. Theo cach khéc, phan tir ct phép thir nhét c6 thé duoc bao hiéu trong
don vi video thi nhit & mtic cao hon (ching han, VPS/SPS/PPS), va
phén tr ct phép thit hai twong tng c6 thé dugc bao hiéu trong don vi
video thit hai (ching han, tiéu d anh).

i. Theo céach khéac, bo chi bao co thé dugc bao hiéu dé thong bao
lidu phan tir ct phap th hai duge béo hiéu sau do.

ii. Trong mot vi du, 4nh (co thé dugc phan ving thanh cic 14t)
duoc lién két v6i don vi video thi hai c6 thé tuén theo chi bdo
nay ctia phan tir ¢ phap tht hai thay cho phan tir thir nhat néu
phan tir thit hai dugc béo hiéu.
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c. Phén tir ca phap thit nhét trong tiéu d& anh c6 thé ¢6 chirc ning turong
duong nhu phan tir ci phap thit hai trong tiéu dé 1at nhu dugc xac
dinh trong phin 2.6 (chdng han, nhung bi gi6i han &
slice_temporal_mvp_enabled_flag, cabac_init_flag,
six_ minus_max_num_merge_cand,
five_minus_max_num_subblock_merge cand,
slice fpel mmvd_enabled_flag, slice_disable_bdof_dmvr_flag,
max_num_merge_cand_minus_max_num_triangle cand,
slice_fpel mmvd_enabled_flag,

slice_six_minus_max_num_ibc_merge_cand,

khién tit ca cac 14t cia 4nh.

d. Phan tr ¢ phép tha nhét trong SPS nhu duge xac dinh trong phin
2.6 ¢6 thé c6 chic ning tuong duong nhu phén tir ¢t phap thir hai
frong tidu d& anh (ching han, nhung bi giéi han &
sps_bdof _dmvr_slice_present_flag,  sps_mmvd_enabled_flag,
sps_isp_enabled_flag, sps_mrl_enabled_flag,
sps_mip_enabled_flag, sps_cclm_enabled_flag,
sps_mts_enabled_flag ...) nhung didu khién chi anh lién két (c6 thé
dugc phan vung thanh céc 14t).

e. Phin t&r ci phap tht nhat trong PPS nhu dugc x4c dinh trong phan
2.7 ¢6 thé c6 chirc ning tuong duong nhu phan tir ct phap tha hai
trong tiéu dé& anh (ching han, nhung bi giéi han &
entropy_coding_sync_enabled_flag,

entry_point_offsets_present_flag, cabac_init_present_flag,
rpll_idx_present flag ...) nhung didu khién chi anh lién két (c6 thé
dugc phan vung thanh cic l4t).
31.Céc phén tir ¢t phap dugc bdo hiéu trong tiéu dé anh duoc tach khoi cac
phin tT ci phép khéc dugc bdo hi¢u hodc dugc din xuit trong
SPS/VPS/DPS.
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32. Chi b4o kich hoat/vd hiéu héa DMVR va BDOF c6 thé duoc bao hidu riéng
r& trong tiéu dé anh, thay vi duge didu -khién bing cling c& (ching han,
pic_disable_bdof dmvr_flag).

33.Chi bao kich hoat/v6 hiéu héa PROF/ALF gifta thanh phén/du bao ngoai co
phén ving hinh hoc (GEO) ¢6 thé duoc bao hidu trong cac tiéu & anh.

a. Theo céach khac, chi bao kich hoat/vd hiéu héa PROF trong ti€u dé
anh ¢6 thé dugc bao hiéu c6 diéu kién theo co kich hoat PROF trong
SPS.

b. Theo cach khac, chi bao kich hoat/vd hiéu hdéa ALF gifta thanh phén
(CCALF) trong tiéu d& anh c6 thé dugc bao hiéu cé diéu kién theo co
kich hoat CCALF trong SPS. »

c. Theo cach khéc, chi bao nay kich hoat/v6 hiéu héa GEO trong ti€u dé
anh c6 thé duoc bao hibu c6 didu kién theo c& kich hoat GEO trong
SPS.

d. Theo cach khéac, ngoai ra, cic chi bao kich hoat/vd hi€u hoa
PROF/ALF gifta cac thanh phan/du bao ngoai c6 GEO trong céc tiéu
8 14t c6 thé duge béo hiéu c6 didu kién theo céc phan ti ¢t phap d6
duoc bao hiéu trong tiéu d& anh thay vi SPS.

34.Céc chi bao céc loai du bao vé cac lat/khdi vien/d (hodc céc don vi video
kh4c nho hon anh) trong cung dnh ¢ thé dugc bao hiéu trong tidu d& anh.

a. Trong mét vi du, chi bdo cua li¢u tht ca cac l1at/khdi vién/o (hoidc cac
don vi video khac nho hon anh) déu dugc ma hoéa trong (chéng han,
tAt ca cac 14t T) c6 thé duoc bao hidu trong tiéu dé anh.

i. Theo cach khac, ngoai ra, cac loai lat c6 thé khong dugc bo
hiédu trong tiéu dé 1t néu chi bao nay béo tit ca cac 14t trong
anh la cac lat L.

b. Theo céach khéac, chi bdo cua li€u it nhit mot trong céac 14t/khdi vién/6
(hodc cac don vi video khac nho hon dnh) khong dugc ma hoa trong
(ching han, it nhit mot 14t khong I) c6 thé duge bao hiéu trong tiéu
d anh.
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c. Theo céch khac, chi bao cua liéu tit ca céc 14t/kh&i vien/o (hodc céac
don vi video khac nhé hon anh) déu ¢6 ciing loai du béo (chang han,
céc 14t UP/B) c6 thé dugc bao hiéu trong tidu dé anh.

i. Theo céach khac, ngoai ra, céc loai lat ¢ thé khéng dugce béo
hiéu trong tiéu dé lat. V

ii. Theo cach khéc, ngoai ra, chi bao ciia cac cong cu dugc phép
cho <cdc loai du bédo cu thé (chéng han,
DMVR/BDOF/TPM/GEO chi dugc phép cho céc 14t B; cdy
kép chi dugce phép cho céc 1atI) ¢o thé duoc bao hidu c6 didu
kién theo chi béo loai du béo.

d. Theo cach khac, ngoai ra, viéc bo hiéu céc chi bao kich hoat/v6 hi¢u
héa cac cong cu co thé phu thudc vao céc chi bdo loai du bdo dugce
néu trong céc d& muc phu trén day.

i. Theo céach khdc, ngoai ra, cac chi bdo kich hoat/vd hi€u hoa
cac cdng cu co thé dugc din xuit theo céac chi bao loai dur bdo
dugc néu trong cic dé muc phu trén day.

35.Theo sang ché (d& muc 1 d&én @& muc 29), cum tir “ctra s twong hop” c6 thé
dugc thay thé bing cic cum tir khac ching han “cira sé chia ty 1¢”. Ctra s6
chia t 16 c6 thé dugc béo hiéu khic véi ctra s6 tuong hop va dugc st dung
dé din xut hé sb chia ty 1¢ va/hodc do 1&ch trén bén trai duge st dung dé
dAn xudt vi trf mAu tham chiéu cho RPR.

a. Trong mot vi dy, cira s6 chia ty 18 c6 thé bi rang budc béi ctra sb tuong
hop. Chéng han, trong dong bit tuong hop, ctra s6 chia ty 18 phai dugc
chira béi cira sb twong hop.

36. Liéu va/hodc cach thitc bao hiéu kich thude khéi 16n nhét dirge phép cho céc
khdi duvgc ma héa TS ¢6 thé phu thudc vao kich thude khéi 16n nhét cho céac
khéi dugc mi héa bién dbi.

a. Theo cach khéc, kich thudc khéi 16n nhit cho céc khéi dugc ma héa
TS khéng thé 16n hon kich thuéce khéi 16n nhét cho cac khdi duge ma

héa bién dbi trong dong bit tuong hop.
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37.Liéu va céch thirc bao hiéu chi bao kich hoat ma héa phén du Cb-Cr ddng

thoi (JCCR) (ching han, sps_joint_cber_enabled_flag) c6 thé phu thudc vao
dinh dang mau (ching han, 4:0:0, 4:2:0 v.v.)

a. Ching han, chi béo kich hoat phan du Cb-Cr ddng thdi (JCCR) ¢6 thé

khong dugce bao hiéu néu dinh dang mau 1a 4:0:0. Thiét ké ¢t phap

14y 1am vi du duéi day:

if(ChromaArrayType != 0)

sps_joint cbcr_enabled_flag u(l)

Loai b loc gidm kich thudc miu dé tao mit na két hop sic d6 trong TPM/GEO

38.Loai bd loc giam kich thudc mau dugc st dung dé din xuét cac trong s6 két
hop cho cic miu sic dd c6 thé dugce bao hidu & mac don vi video (ching han
SPS/VPS/PPS/Tiéu d& anh/Mtc 4nh con/lit/tiéu &  14/6/khoi
vién/CTY/VPDU).
a. Trong mot vi dy, c& mirc cao ¢b thé duge bao hiéu dé chuyén ddi gifta
cac loai dinh dang sic 6 khac nhau ctia ndi dung.
i. Trong mot vi du, c& muc cao cd thé duoc bao hiéu dé chuyén dbi
gifra loai dinh dang sic do 0 and loai dinh dang sic do 2.
ii. Trong mot vi du, c& cd thé dugc bao hiéu dé x4c dinh liéu céc
trong s6 do sang bi gidm kich thudc mau trén bén tréi trong ché
dd du bao TPM/GEO cung vi trf vdi cac trong sb d6 sang trén bén
trai (ching han, loai vi tri mau sdc d6 0).

iii. Trong mdt vi dy, cO ¢ thé dugc béo hiéu dé xac dinh liéu mau 4o
sang bi giam kich thudc mau trén bén trai trong ché @6 du bao
TPM/GEO nim cung vi tri theo chidu ngang véi miu @9 séng trén
bén trai nhung dugc x€ dich theo chiéu doc di 0,5 don vi ctia miu
d6 séang so v6i mau d sang trén bén trai (chang han, loai vi tri
mAu sic do 2).

b. Trong mot vi dy, loai b loc gidm kich thude mau c6 thé duge bio hidu

d6i véi dinh dang sic d6 4:2:0 va/hoic dinh dang sac do 4:2:2.

-73-



53269 74/142

c. Trong mot vi dy, c¢& co thé dugc bao hidu dé x4c dinh loai bd loc giam
kich thuéc mau sic d6 duoc st dung dé du bao TPM/GEO.
i. Trong mdt vi duy, co co thé duge bao hiéu liéu c6 st dung bd loc
giam kich thudce maiu A hoidc bd loc gidm kich thuée mau B dé
| din xuét cac trong s sic do trong ché @6 du bao TPM/GEO.
39.Loai bd loc giam kich thudc mau duoc sir dung dé din xuét cac trong sb két
hop cho céc mAu séc d6 c6 thé duge din xuit & mirc don vi video (chang han

SPS/VPS/PPS/Tiéu d& anh/Miwrc 4anh con/lat/tieu @&  1at/6/khéi

vién/CTY/VPDU).

a. Trong mét vi du, bang tra ciru c6 thé dwgc dinh nghia dé x4c dinh méi
quan hé trong ung gifta loai bd loc ¢ 14y mAu phu sic do va cac loai dinh
dang séc d6 ctia noi dung.

40. B loc giam kich thude mau x4c dinh c6 thé dugc st dung dé ché @6 du bao
TPM/GEO néu loai vi tri mau sic d6 khac nhau.

a. Trong mdt vi du, céc trong sb sic d6 ctia TPM/GEO ¢6 thé dugc 1y mau

phu tir c4c trong sb d6 séng trén bén trai cing vi tri néu c6 loai vi tri mau
sic dd cu thé (chéng han, loai vi tri mau sic do 0).

b. Trong mot vi du, néu c6 loai vi trf mau sic do cu thé (chéng han, loai vi
tri mau sic d6 0 hoic 2), bod loc X bac cu thé X1la h%lng sb chéng han X
= 6 hodc 5) c¢6 thé dugc st dung dé 14y mau phu céc trong s séc do trong
ché d6 dw bao TPM/GEO.

41. Trong don vi video (chfmg han SPS, PPS, ti€u d@ anh, tiéu dé lat V.V.), phﬁn
t ¢t phéap thir nhit (ching han cd) c6 thé duoc bdo hiéu dé chi béo litu lya
chon da bién dbi (MTS) bi vd hiéu héa cho tit ca cc khdi (cac lat/céc anh).
a. Phan tr ¢ phép tht hai chi bdo cach thirc 4p dung MTS (ching han kich

hoat MTS/v6 hiéu héa MTS/MTS ngdm/MTS tudng minh) trén céc khéi
m3 hoa trong (cac 1at/cac anh) dugc bao hi€u co didu kién on phén tir ct
phap thit nhat. Ching han, phan tir ct phap thir hai dugc béo hiéu chi khi
phéan tir ¢t phép thi nhét chi bao ring MTS khong bi vd hiéu héa cho tht

cé cac khoi (céc 1at/cac anh).
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b. Phdn tir ¢t phép thir ba chi bao cach thirc 4p dung MTS (chéng han kich
hoat MTS/v6 hiéu hoa MTS/MTS ngdm/MTS tudng minh) trén cac khéi

ma hoa ngoai (c4c 1at/cac anh) dugc bdo hiéu c6 dieu kién on phén tir ci

phap thir nhit. Ching han, phin tir ct phép thir ba dugc bdo hi¢u chi khi

phin tir ¢t phép thir nhét chi bao ring MTS khdng bi vé hiéu héa cho tat

cé céac khoi (céc 1at/cac anh).

c. Thiétké ct phép 1dy lam vi du dudi dy

enable mts flag

if(enable_mts flag){

mts control intra

mts control inter

. —

d. Phan tir ¢t phap thir ba c6 thé duge bao hiéu ¢6 didu kién vé liéu bién doi

khdi phu (SBT) dugc 4p dung hodc khong. Thiét ké ct phép ldy 1am vi

du duéi day

if (sps_sbt_enabled flag)

mts control inter

e. Thiét ké ca phép ldy lam vi du dudi day

if (sps_isp_enahled flag)

sps_isp _non dct2 enabled flag u(l)
sps intra mits selection ue(v)
sps inter mits selection ue(v)

Xac dinh st dung cong cu ma héa X

42.Viéc xac dinh liéu va/hodc cach thirc kich hoat cong cu méd X ¢o thé phu

thudc vao chiéu rong va/hodc chiéu cao ciia anh dang xem x¢t cua mot hodc

nhiéu anh tham chiéu va/hoéc anh hién tai.

a. Chiéu rong va/hodc chiéu cao ciia anh dang xem xét cua mot hodc

nhiéu anh tham chiéu v&/ho#c anh hién tai c6 thé dugc chinh stra dé

ra quyét dinh.

b. Anh dang xem xét c6 thé duge dinh nghia bing cira s6 twong hop or _

ctra s6 chia ty 1€.
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i. Anh dang xem xét c6 thé 14 toan bd anh.
. Trong mdt vi dy, liéu va/hodc cach thire kich hoat cdng cu mé X ¢o
thé phu thudc vao chiéu réng cda anh trir 1 hodc nhiéu d6 1&ch theo
chiéu ngang va/hodc chiéu cao cta anh trir 86 1éch theo chiéu doc.
i. Trong mot vi du, d6 1éch ngang co thé duoc dinh nghia 1a
scaling win_left offset.
ii. Trong mdt vi du, do léch doc cd thé dugc dinh nghia 1a
scaling win_top_offset.
iii. Trong mot vi du, d6 1éch ngang cd thé dugc dinh nghia 1a

(scaling win_right offset + scaling_win_left offset).

(=N

°_ A r
iv. Trong mot vi duy,

d6 1éch doc c6 thé dugc dinh nghia la
(scaling win_bottom_offset + scaling_win_tép_offset).

v. Trong mot vi dy, d9 1éch ngang co thé duwoc dinh nghia 1a
SubWidthC * (scaling win_right offset +
scaling win_left offset).

vi. Trong mét vi du, 6 léch doc cd thé dugc dinh nghia la
SubHeightC * (scaling_win_bottom_offset +
scaling win_top_offset).

. Trong mot vi du, néu it nhat mot trong hai 4nh tham chiéu xem xét c6

o phan giai khac (chidu rong hodc chiéu cao) véi anh hién tai, cong

cu mi X bi vo hi€u hoa.

i. Theo cach khac, néu it nhit mot trong hai anh tham chiéu dau
ra c6 kich thude (chiéu réng hoic chiéu cao) 16n hon kich
thude clia anh hién tai, cong cu ma X bi v6 hiéu hoa.

Trong mot vi du, néu mot anh tham chiéu dang xem xét cho danh sach

anh tham chiéu L c¢6 d6 phan giai khéc v&i anh hién tai, cong cu ma

X bi vd hiéu héa cho danh sach anh tham chiéu L.

i. Theo cach khéac, néu mot anh tham chiéu dang xem xét cho
danh séch anh tham chiu L ¢6 kich thuéc (chidu rong hodc
chiéu cao) 16n hon kich thude cia anh hién tai, cong cu ma X

bi vo hiéu hoa dbi v6i danh sach anh tham chiéu L.
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f. Trong mot vi du, néu hai anh tham chiéu dang xem xét cua hai danh
sach anh tham chiéu c6 cic do phén giai khac nhau, cong cu ma cé
thé bi v6 hidu héa.

i. Theo cach khéc, cic chi bdo clia cong cu mé ¢o thé dugc béo
hiéu c6 diéu kién theo céc @ phan giai.

ii. Theo cach khac, bdo hiéu céac chi bdo cua cong cu ma cd thé
dugce bd qua.

g. Trong mot vi du, néu hai 4nh tham chiéu dang xem xét cta hai Uing
vién hop nhat duge st dung d& d&n xuét g vién hop nhét theo cip

thir nhat doi vai it nhat mot danh séch anh tham chiéu, cong cu mé co

(@}

[ s

hi v,
Ui v

oy

AL

hiéu hoa, chéng han, Gng vién hgp nhét theo cip thu nhét
dugce danh diu 13 khong kha dung.

i. Theo céch khéc, néu hai anh tham chiéu dang xem xét ctia hai
trng vién hop nhét duogce sir dung d2 din xuét trng vién hop nhét
theo cdp thtr nhit cho ca hai danh sach 4nh tham chiéu, cong
cumai co thé bi vo hi¢u hoa, chéng han, ng vién hgp nhét theo
c&p thir nhit duoc danh diu 13 khong kha dung.

h. Trong mdt vi du, qud trinh gidi ma cla céng cyu mé co thé duoc chinh
stra ¢ xem xét kich thude anh. -

i. Trong mdt vi duy, viée din xudt MVD d6i v6i danh sach anh
tham chiéu khac (ching han, danh séch 1) trong SMVD ¢6 thé
dua trén cac hiéu sb d6 phan giai (ching han, cac hé s6 chia ty
I¢) cua it nhét mot trong hai anh tham chi éu SMVD muc tiéu.

r

ii. Trong mot vi dy, viéc dan xuét ing vién hop nhat theo cp c6

r
A

thé dua trén cac dd léch d6 phan giai (chéng han, cac hé so
chia ty 1€) cua it nhét mot trong hai anh tham chiéu duogc lién
két v6i hai anh tham chiéu, ching han, trung binh c6 trong s6
tuyén tinh c6 thé dugc 4p dung thay vi céc trong s6 bang nhau.
i. Trong mét vi du, X c6 thé 1a:
i. DMVR/BDOF/PROF/SMVD/MMVD/céc cong cu mi héa
khéc tinh loc chuyén dong/dir béo & phia bd giai ma.
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TMVP/cac cdng cu mi hoa khac dua vao thong tin chuyén
dong thoi gian.

MTS hodc céc cong cu ma héa bién dbi khac

CC-ALF

PM

GEO

B loc ndi suy ¢co thé thay dbi (ching han, bo loc ndi suy tiy
chon dé bu chuyén dong nira diém &nh)

Qua trinh két hop trong TPM/GEOQ/céc céng cu ma héa khéc

tach mot khéi thanh nhiéu phén ving.

v&i anh hién tai

{mg vién hop nhat theo cip (khi cc diéu kién cu thé lién quan
dén do phan giai khong dugc théa man, tmg vién hop nhét theo
cip khong dirge tao)

Du béo kép ¢6 cic trong sé mire CU (BCW).

Du béo ¢6 trong sb.

Du bao Afin.

D6 phén giai MV thich tng (AMVR)

43.1iéu va/hodc cach thirc bdo hiéu sir dung cong cu ma hoa ¢6 thé phu thuoc

vao chidu rong va/hodc chiéu cao clia anh dang xem x£t ciia mot hodc nhiéu

anh tham chiéu va/hoac anh hién tai.

a. Chiéu rong va/hodc chiéu cao cla anh dang xem x¢ét cua mot hodc

nhiéu anh tham chiéu va/ho#c anh hién tai cé thé dugc chinh stra d€

ra quyét dinh.

b. Anh dang xem xét c6 thé duogc dinh nghia boi cira sd twong hop or
ctra sb chia ty 1& nhu dugc dinh nghia trong JVET-P0590.

XV.

Anh dang xem xét ¢6 thé 13 toan b anh.

c. Trong mét vi du, X c6 thé 1a AMVR.

d. Trong mot vi dy, X ¢o thé 1a phuong phép hop nhét c6 cac hidu sb
MV (MMVD).
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xvi. Trong mdt vidy, viéc tao céc chi s6 tham chiéu MVD dbi xXung
c6 thé phu thudc vao cdc do phan giai anh/cac chi béo cia céc
trudmg hop RPR di véi cac anh tham chiéu khac nhau.

e. Trong mdt vi du, X ¢d thé 14 phurrong phap SMVD.

f. Trong mot vi dy, X ¢ thé 14 QT/BT/TT hoic céc loai phan ving khéc.

g. Trong mot vi du, X ¢o thé 1a du bao kép cb céc trong s6 muc CU
(BCW).

h. Trong mot vi duy, X co thé 1a du bao co trong s4.

i. Trong mot vidu, X co thé 1a du bao Afin.

j. Trong mot vi dy, liéu béo hiéu chi bao sir dung d¢ chinh xac vecto

thudc vao thong tin do phan giai/liéu RPR dugc kich hoat cho khdi
hién tai.

k. Trong mdt vi dy, bdo hiéu amvr_precision_idx co thé phu thudc vao
thong tin d6 phan gidi/liéu RPR dugc kich hoat cho khéi hién tai.

1. Trong mot vi du, bao hiéu sym_mvd_flag/mmvd_merge_flag co thé
phu thudc vao thong tin do phan giai/ligu RPR duge kich hoat cho
khéi hién tai.

m. Dong bit trong hop sé& thda mén viéc d6 chinh xac MV va/hodc MVD
14 pel (chang han, bd loc noi suy tiry chon/bd loc ndi suy c6 thé thay
db1) khong duge phép khi chidu rong vahodc chiéu cao ctia 4nh dang
xem xét ctia mdt hodc nhiéu anh tham chiéu khéc véi kich thudce cta
anh dau ra hién tai.

44. D& xuét ring AMVR ¢6 do chinh xac MV va/hodc MVD V2 pel (hodc bg loc
ndi suy tuy chon/bd loc ndi suy cd thé thay déi) c6 thé vn duoc kich hoat
cho khéi trong RPR.

a. Theo cach khac, ngoai ra, bd loc ndi suy khac nhau co thé duoc ap
dung cho céc khéi ¢6 cac do chinh xéac ¥ pel hodc d) chinh x4c khac.

45.Kiém tra c6 didu kién c6 cac do phéan giai gidng nhawkhic nhau trong céc
d& muc néu trén c6 thé duge thay thé bang cach bb sung c& cho anh tham

chiéu va kiém tra céc cd duge lién két vdi cac anh tham chiéu.
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a. Trong mét vi dy, qua trinh gén c& 1a true hodc false (chéng han, dé
chi béo liéu anh tham chiéu 13 truomg hop RPR hodc trudng hop phi
RPR) c6 thé duoc goi trong qué trinh tao danh sach anh tham chiéu.

xvii. Ching han, didu kién sau c6 thé dugc 4p dung:
fRefWidth dugc gan bang PicOutputWidthL cua anh tham
chidu RefPicList[i][j] trong miu do sang, trong doé
PicOutputWidthL 1a chiéu rong ciia anh dang xem xét ctia anh
tham chiéu.
fRefWidth dugc gan bing PicOutputHeightl cta anh tham
chidu RefPicList[i][j] trong miu d0 sang, trong do
PicOutputHeightL 1a chiéu cao ctia anh dang xem xét ctia anh
tham | chiéu.
RefPicScale[i][j][0] ' =
((fRefWidth << 14) + (PicOutputWidthL >> 1)) /PicOutp
utWidthl, trong d6
PicOutputWidthL 12 chiéu rdng ctia anh dang xem xét ctia &nh
hién tai.
RefPicScale[i][j][1] =
((fRefHeight << 14) + (PicOutputHeightL. >> 1))/ PicOut
putHeightL, trong d6 PicOutputWidthL 1a chidu cao ciia 4nh

dang xXem xet cua anh hién tai
RefPiclsScaled[i][j]=( RefPicScale[i][j]{0] != (1 << 14))
|| (RefPicScale[i][j][1] I= (1 << 14))

trong d6 RefPicList[i][j] 14 anh tham chiéu th j trong danh
sach anh tham chiéu i.

b. Trong mot vi dy, khi RefPicIsScaled[0][refldx.0] khong bing 0 hosc
RefPiclsScaled[1][refldxL1] khong bing 0, cong cu tao ma X (ching
han, DMVR/BDOF/SMVD/MMVD/SMVD/PROF/céc truong hop
khac dugce néu trong cac d& muc trén) ¢ thé bi v6 hiéu hoéa.

c. Trong mét vi dy, khi ca@ RefPiclsScaled[0][refldx.0] va
RefPicIsScaled[1][refldxL1] khong bing 0, c6ng cu tao ma X (ching
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han, DMVR/BDOF/SMVD/MMVD/SMVD/PROF/cac truéng hop
khéc duoc néu trong cac dé muc trén) ¢ thé bi vo hidu héa.

d. Trong mot vi dy, khi RefPiclsScaled[0][refldxI.0] khong bing 0,
cOng cu tao md X (ching han, PROF hoic c4 trudng hop khac duoc
néu trong cac d& muc trén) c6 thé bi vo hiéu héa cho danh sich anh
tham chiéu 0.

e. Trong mot vi du, khi RefPicIsScaled[1][refldxL.1] khong bang 0,
cdng cutao md X (ching han, PROF hoic cac truong hop khac duge
néu trong cac d& muc trén) c6 thé bi v6 hiéu héa cho danh séch dnh
tham chiéu 1.

6.SAD va/hoac ngudng dugc sir dung bdi BDOEF/DMVR ¢6 thé phu thude vao
chidu sau bit.

f. Trong mdt vi du, gié tri SAD dugc tinh toan cd thé duoc dich trude
boi ham chiéu sau bit trude khi duge st dung dé duoge so sénh véi
ngudng.

g. Trong mot vi dy, gia tri SAD dugc tinh todn ¢c6 thé duge so sanh truc
tiép véi ngudng dugc chinh stra ¢6 thé phu thudc vao ham chiéu sau
bit.

5. Cac phwong an thyc hién bd sung

Duéi day, cac thay ddi van ban dugc thé hién trén phong chit in nghiéng d4m
gach chan.
5.1. Phwong an thiye hién vé cdc rang bujc trén ctra sb twong hop

conf win_left_offset, conf win_right offset, conf win_top_offset, va
conf win_bottom_offset x4c dinh cac mau cla cic anh trong CVS dugce xuét ra tir
qua trinh giai ma, lién quan dén ving chit nhat dugc xac dinh trong cac toa d anh
dé xuit ra. Khi conformance window flag bing 0, céc gid tri cla
conf win_left offset, conf win_right offset, conf win_top_offset, va
conf win_bottom_offset dugc suy ra bang 0.

Ctra s cét twong hop chira cdc mau d6 séng cd cic toa dd inh ngang tir
SubWidthC * conf win_left offset dén

pic_width in luma samples — (SubWidthC * conf win_right offset+ 1} va cac
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toa do anh doc tir SubHeightC * conf win_top_offset dén
pic_height in luma_samples — (SubHeightC * conf_wiﬂ_bottcm_offset + 1), bao
gdm hai gia tri dau mit.

Gia tri cia SubWidthC * (conf win left offset + conf win_right offset) s&
nho hon pic_width_in luma samples, va gié tri cla
SubHeightC * (conf win_top_offset + conf_win_bottom_offset) s& nhé hon
pic_height in luma_ samples.

Céc bién PicOutputWidthL va PicOutputHeightL duoc dan xuét nhu sau:

PicOutputWidthL = pic_width_in_luma_samples — (7-43)
SubWidthC * (conf win right offset + conf win_left offset)

i

PicOutputHeightL
(7-44)  SubHeightC * (conf win_bottom_offset +
conf win_top_offset)
Khi ChromaArrayType khong bang 0, cic mau duge xac dinh tuong ng cla hai
mang sic d6 12 cac mau b cac toa d anh (x/SubWidthC, y/SubHeightC), trong d6
(%, y) la cac toa d9 anh cua méu dd sang duoc xac dinh.

Gia si¢  refPicOutputWidthL va__ refPicQutputHeightL lan  lwot la

PicQutputWidthL va PicQutputHeightL, ciia dnh tham chiéu ciia Gnh hién tai

vién dén dén PPS nay. Twong hop dong bit yéu ciu rang tat cd cdc diéu kién sau

dugc théa man:

_  PicOutputWidthL * 2 sé I6n hon hodc bdng refPicQutputWidthL.
PicOutputHeightL * 2 sé 1on hon hodc bang refPicQutputHeightL.
_  PicOutputWidthL sé nhé hon hodc bing refPicQutputWidthL * 8.
_  PicOutputHeightL sé nhd hon hodc bang refPicQutputHeightL * 8.

'5.2. Phwong 4n thyc hién 1 ciia din xuét vi tri miu tham chiéu

8.5.6.3.1 Tong quat

Bién fRefWidth dugc gan bing PicOutputWidthL ciia anh tham chiéu trong mau
do sang.
Bién fRefHeight dugc gén bing PicOutputHeightL cta &nh tham chiéu trong

mau dJ sang.
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Bidn fRefLeftOff dicoc odn bing conf win left_offset ciia dnh tham chiéu

trong mau do sang.

Bién RefTopOff dwoc gdn bing conf win top offset ciia_dnh tham chiéu

trong mau do sdng.

Vecto chuyén dong mvLX dugc gén bing (refMvLX — mvOffset).
—  Néu cldx bang 0, diéu kién sau &p dung:
— Céc hé s chia t 1& va cac bidu dién d4u chim cb dinh dugc dinh nghia la
hori_scale fp = ((fRefWidth << 14)+ (PicOutputWidthL >> 1))/ PicOutputWidthL
(8-753)

vert_scale fp = ((fRefHeight << 14)+ (PicOutputHeightL. >> 1))/ PicOutputHeightL
(8-754)

— Gia st (xIntL, yIntL) 14 vi tri 6 sang theo cdc don vi mAu toan phén va
(xFracL, yFracL) 1a d6 1éch theo don vi 1/16 mAu. Céc bién ndy chi dugc
str dung trong ménh d& nay dé xéac dinh cac vi tri mAu phan sd bén trong céc
méng mau tham chiéu refPicL.X.

— Toa d6 trén bén trai cta khéi giéi han d& dém miu tham chiéu
(xSbInty, ySblntr) dugce gan bing
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

— Pbbi Vol mdi vi tri mau do séng
(xL = 0..sbWidth — 1 + brdExtSize, yL = 0..sbHeight — 1 + brdExtSize) bén
trong mang mau d6 sang dy bao predSamplesLX, gid tri mau do sang dy
bao tuong tmg predSamplesL X[xr][yL] dugc dan xut nhu sau:

—  Gia st (refxSby, refySbr) va (refxy, refyr) 1a céc vi tri d0 sang duge tro
dén bai vecto chuyén dong (refMvLX[0], refMvLX[1]) theo c4c don vi
1/16 mAu. Cac bién refxSby, refxi, refySby, va refyr dugc d4n xuét nhu
sau:

refxSb. = (((xSh-_conf win_left offset) << 4)+ refMvLX[0]) * hori_scale fp

(8-755)
refxe = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+xp, * ((hori_scale fp +8) >> 4)) +32) >> 6 (8-756)
refySby = ((vSh - conf win_top_offset) << 4)+refMvLX[1]) * vert_scale_fp
(8-757) '
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refy.. =  ((Sign(refySb) * ((Abs(refySb) + 128) >> 8)+ yL*
((vert_scale_fp +8) >> 4))+32) >> 6 (8-758)
—refxy = refxit(fRefLeftOff<<4).
—refyr = refyiH(fRefTopOff<<4).
—  Céc bién xInt, yInty, xFracy va yFracL dugce dAn xuit nhu sau:
xInty = refxy >> 4 (8-759)
ylntp = refyL >> 4 (8-760)
xFracy =refxy & 15 (8-761)
yFracL =refyL & 15 (8-762)
— Néu bdofF lag béng TRUE hoac (sps_affine prof enabled flag béng TRUE

va inter affine flag[xSb][ySb] bing TRUE), va mdt hodc nhidu diéu kién
sau 12 dtng, gia tri miu d6 sang du béo predSamplesLX[x1][yL] duoc dan
xuét bang cach goi qua trinh nap mau sb nguyén d6 sang nhu duge x4c dinh
trong ménh d& 8.5.6.3.3 v6i (xIntL + (xFracL>> 3) — 1), yInty + (yFracL >>
3) — 1) va refPicLX lam dau vao.

— X1, bang 0.

— x1 bing sbWidth + 1.

— yL bang 0.

— y. bing sbHeight + 1.

— Nguoc lai, gia tri mAu d6 sang du bao predSamplesLX[xL][yL] dugc din
xuét b%mg cach goi qua trinh loc ndi suy 8 béc mau do sang nhu dugce xac
dinh trong ménh dé 8.5.6.3.2 v6i
(xIntL — (brdExtSize > 0 ? 1 : 0), yIntL — (brdExtSize >0 ? 1 : 0)),
(xFracL, yFracL), (xSblntr, ySbIntr), refPicLX, hpellfldx, sbWidth,
sbHeight va (xSb, ySb) lam dau vao.

—  Nguoc lai (cldx khong bing 0), diéu kién sau 4p dung:

— Gia st (xIntC, yIntC) 1a vi tri séc do theo cac don vi mau toan phﬁn va
(xFracC, yFracC) 1a d6 1éch theo céc don vi mau 1/32. C4c bién nay chi
dugc st dung trong ménh @& nay dé xac dinh c4c vi tri miu phan sé téng

quét bén trong cac mang mau tham chiéu refPicLX.
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— Toa d6 trén bén trai clia khdi giéi han @& dém miu tham chiéu
(xSbIntC, ySbIntC)  dugc  gan  bang  ((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 5)).

— Péi v6i mbi vi trf mAu sic do (xC =0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang mau sic d6 du bao predSamplesLX, gié tri mAu sic do
du bao tuwong tng predSamplesL X[xC][yC] duoc d4n xuét nhur sau:

— Gia st (refxSbc, refySbc) va (refxc, refyc) 1a cac vi tri sic do dugce trd
dén boi vecto chuyén dong (mvLX[0], mvLX[1]) theo cdc don vi 1/32
mau. Céc bién refxSbc, refySbc, refxc va refyc duge dan xuit nhu sau:
refxSbe = (((xSh - conf win_left offset) / SubWidthC << 5) + mvLX[0]) * hori_scale fp
(8-763)
refxc = ((Sign(refxSbc) * ((Abs(refxSbc) + 256) >> 9)
+xC * ((hori_scale_fp+8) >> 4))+16) >> 5 (8-764)
refySbe = (((Sh - _conf win_top offset) / SubHeightC << 5) + mvLX[1]) * vert_scale_fp
(8-765)
refyc = ((Sign(refySbc) * ((Abs(refyShc) + 256) >> 9)
+ yC* ((vert_scale_fp + 8) >> 4)) + 16) >> 5 (8-766)
refxc = refxcH{{RefLeftOff/ SubWidthC <<5).
refvc = refyct({RefTopOff/ SubHeightC <<5).

—  Céc bién xIntc, yIntc, xFracc va yFracc duoc din xuit nhu sau:
xIntc =refxc >> 5 (8-767)
yIntc = refyc >> 5 (8-768)
xFracc =refyc & 31 (8-769)
yFracc =refyc & 31 (8-770)
5.3. Phuwong 4n thc hién 2 ciia din xuét vi tri miu tham chiéu

8.5.6.3.1 Tong quat

Bién fRefWidth dwgc gan bang PicOutputWidthL cta anh tham chiéu trong mau
dd sang.
Bién fRefHeight duoc gan bing PicOutputHeightL cta dnh tham chiéu trong

mau 49 séng.
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Bién {RefLeftOff dwoc gin bing conf win left offset ciia dnh tham chiéu

trong mau do sang.

Bién fRefTopOff dwoc gdn bing conf win top offset cia dnh tham chiéu

trong mau do sdng.

Vecto chuyén dong mvLX duge gan bang (refMvLX — mvOffset).
—  Néu cldx bang 0, diéu kién sau 4p dung:
— Céc hé sb chia ty 1€ va céc biéu din diu chidm cb dinh dugc dinh nghia la
hori_scale fp = ((fRefWidth << 14) + (PicOutputWidthL. >> 1))/ PicOutputWidthL
(8-753)
vert _scale fp = ((fRefHeight << 14) + (PicOutputHeightL. >> 1))/ PicOutputHeightL
(8-754)

— Gia st (xIntL, yIntL) 1a vi tri d¢ séng theo céc don vi mau toan phin va
(xFracL, yFracL) 1a d6 léch theo don vi 1/16 mau. Céc bién nay chi dugc
stt dung trong ménh d& nay dé x4c dinh céc vi tri mAu phan sb bén trong cic
méng mau tham chiéu refPicLX.

— Toa d0 trén bén trdi cia khéi giéi han dé dém miu tham chiéu
(xSblntr, ySbntr) duge gén bing
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

— DPéi v&i mdi vi tri mau do sang
(xL = 0..sbWidth — 1 + brdExtSize, yr = 0..sbHeight — 1 + brdExtSize) bén
trong mang mau do sang dy bao predSamplesLX, gid tri mau do sang du
bao twong tng predSamplesL X[xr][yL] dugc dan xut nhu sau:

—  Gia st (refxSby, refySbr) va (refxy, refyr) 1a céc vi tri d§ sang dugce trd
dén béi vecto chuyén dong (refMvLX[0], refMvLX[1]) theo cac don vi
1/16 mAu. Cac bién refxSby, refxy, refySby, va refy. duge din xuét nhu
sau:

refxSb. = (((xSb - _conf win left offset) << 4) + refMvLX[0]) * hori_scale_fp
(8-755)
refxy = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+x1 * ((hori_scale fp +8) >> 4)) HfRefLeftOff<<I10) +32) >> 6 (8-756)
refySbr = ((¥Sh - conf win top offset) << 4)+refMvLX[1])* vert scale_fp
(8-757)
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refy. =  ((Sign(refySb) * ((Abs(refySb) + 128) >> 8)+ yL*
((vert_scale fp+8) >> 4)) +(fRefTopOff<<I0)+32) >> 6 (8-758)

—  Céc bién xInty, yIntr, xFracy va yFracy dugc dan xuit nhu sau:
xInty = refxy >> 4 (8-759)
yInty =refyL >> 4 (8-760)
xFracr = refxy & 15 (8-761)
yFracL =refyL & 15 (8-762)

— Néu bdofFlag bang TRUE hodc (sps_affine_prof_enabled flag bing TRUE
va inter affine flag[xSb][ySb] bing TRUE), va mot hogc nhiéu diéu kién
sau 1a dung, gia tri mau do sang du bao predSamplesLX[xc][yL] dugc din
xuit bing cach goi qua trinh nap mau s nguyén do sang nhu duge xac dinh
trong ménh dé 8.5.6.3.3 v6i (xInty, + (xFracL >> 3) — 1), yIntr + (yFracL >>
3) - 1) va refPicLX lam diu vao.

— x1 bing 0.
— x. bang sbWidth + 1.
— yL bing 0.
— yi bing sbHeight + 1.

— Nguoc lai, gia tri mau dd sang du bdo predSamplesLX[xL][yL] dugc dan
xuét bang cach goi qua trinh loc ndi suy 8 bac mau d6 sang nhu dugc xéc
dinh trong ménh dé 8.5.6.3.2 v6i
(xIntL — (brdExtSize > 0 ? 1 : 0), yIntL — (brdExtSize >0 ? 1 : 0)),
(xFracL, yFracL), (xSblntr, ySbinty), refPicLX, hpellfldx, sbWidth,
sbHeight va (xSb, ySb) 1am dau vao.

—  Ngugc lai (cIdx khong bing 0), diéu kién sau &p dung:

— Gia st xIntC, yIntC) 1a vi tri sic do theo cac don vi mau toan phén va
(xFracC, yFracC) 1a d 1éch theo cac don vi mAu 1/32. Céc bién nay chi
duoc st dung trong ménh d& nay dé xac dinh céc vi tri mAu phén sb tong
quét bén trong cac mang mAu tham chiéu refPicLX.

— Toa d0 trén bén trdi cua khéi gi6i han dé dém mau tham chiéu
(xSbIntC, ySbIntC)  dugc  gén bing  {((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 5)).

-87-



53269 88/142

_ DPbi véi mbi vi tri mau sic d6 (xC = 0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang mau sic d6 du bao predSamplesLX, gid tri mAu sic do
du bao tuong g predSamplesLX[xC][yC] dugc dan xult nhu sau:

—  Gia sir (refxSbc, refySbc) va (refxc, refyc) 1a cac vi tri sic do duge trd
dén béi vecto chuyén dong (mvLX[0], mvLX[1]) theo cac don vi 1/32

mau. Céac bién refxSbc, refySbc, refxc va refyc dugc d&n xuat nhu sau:

refxSbc = (((xShb - conf win_left offset) / SubWidthC <<

5) + mvLX[0]) * hori_scale_fp (8-763)

refxc = ((Sign(refxSbc) * ((Abs(refxSbc) + 256) >> 9)
+xC * ((hori_scale fp+8) >> 4))+16) >> 5 (8-764)

refySbe = (@Sh___- conf win top offset) /| SubHeightC << 5)  +

mvLX[1]) * vert_scale_fp (8-765)

refyc = ((Sign(refySbc) * ((Abs(refySbc) +256) >> 9)
+yC* ((vert_scale_fp +8) >> 4)) +16) >> 5 (8-766)

—refxc = refxct({RefLeftOff/ SubWidthC <<5).
—refye = refycHiRefTopOff/ SubHeightC <<5).

—  Céc bién xIntc, yIntc, xFracc va yFracc dugc dan xuit nhu sau:
xIntc =refxc >> 5 (8-767)
yinte=refyc >> 5 (8-768)
xFracc =refyc & 31 (8-769)
yFracc = refyc & 31 (8-770)
5.4. Phwong dn thwe hién 3 ciia d4n xuét vi tri miu tham chiéu

8.5.6.3.1 Tdng quat

Bién fRefWidth dugc gan bang PicOutputWidthL ctia anh tham chiéu trong mau
do séng.

Bién fRefHeight duge gén béng PicOutputHeightL cta 4nh tham chiéu trong
mau do sdng.

Bién fRefLeftOff diroc gdn biang conf win left offset ciia_dnh tham chiéu

trong mau do sang.

Bién fRefTopOff diroc gdn b(’ing conf win top offset cia dnh tham chibu

trong mau do sang.
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Vecto chuyén dong mvLX dugc gan bang (refMvLX — mvOffset).
— Néu cldx béng 0, diéu kién sau 4p dung:
—  Chc hé s chia ty 1& va cac bidu dién ddu chdm cb dinh dugc dinh nghia 12

hori_scale_fp = (fRefWidth << 14) + (PicOutputWidthL

>> 1)) / PicOutput WidthL (8-753)
vert_scale fp = ((fRefHeight << 14) + (PicOutputHeightL
>> 1)) / PicOutputHeightLL (8-754)

—  Gia sir (xIntL, yIntL) 12 vi tri 4 séng theo céc don vi mau toan phén va
(xFracL, yFracL) 1a d¢ 1éch theo don vi 1/16 mau. Céc bién nay chi dugc
str dung trong ménh @& nay dé xéac dinh cac vi tri mau phan s6 bén trong cac
méng mau tham chiéu refPicLX.

— Toa dd trén bén tréi cua khéi giéi han @& dém miu tham chiéu
(xSblnty, ySblntr) duoc - gan bing
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

— Péi véi mbi vi tri mau do séng
(xL = 0..sbWidth — 1 + brdExtSize, yr = 0..sbHeight — 1 + brdExtSize) bén
trong méang mAu do sang du bio predSamplesLX, gia tri miu d§ sang dy
bao tuong tng predSamplesLX[x¢][yL] dugc dan xuét nhu sau:

—  Gia s (refxSby, refySbr) va (refxr, refyr) 1a cic vi trf o sang dugce tr6
dén béi vecto chuyén dong (refMvLX[0], refMvLX[1]) theo cac don vi
1/16 mau. Cac bién refxSby, refxr, refySbr, va refyr duge dan xuét nhu

sau.
refxSbr = (((xSb - conf win left offset) << 4)+refMvLX[0]) * hori_scale_fp
(8-755)

refx; = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+xg * ((hori_scale fp +8) >> 4)) +(fRefLeftOff<<10) +32) >> 6 (8-756)
refySbr = (((¥Sh - conf win_top offset) << 4) +refMvLX[1]) * vert_scale fp
(8-757)
refyr, = ((Sign(refySb) * ((Abs(refySb) + 128) >> &) +yL *
((vert_scale fp + 8) >> 4)) +(fRefTopOff<<I0)+32) >> 6 (8-758)

—  Céc bién xInty, yInty, xFracy va yFracy dugc dAn xuét nhu sau:
xInty = refxy, >> 4 (8-759)
yinty = refyr >> 4 (8-760)
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xFracy =refx & 15 (8-761)
yFracy =refyL & 15 (8-762) :

— NéubdofFlag bing TRUE hoic (sps_affine_prof enabled_flag bing TRUE
vi inter affine flag[xSb][ySb] bing TRUE), va mot hogc nhiéu diéu kién
sau 12 dung, gia tri miu d6 sang dy bao predSamplesLX[xr][yL] dugc dan
xut bang cach goi qua trinh nap mau sb nguyén d6 sang nhu dugc x4c dinh
trong ménh d 8.5.6.3.3 with (xIntr + (xFracL>> 3) — 1), yInty + (yFracL >>
3) — 1) and refPicLX lam dau vaos.

— x.bing 0.

—  x_ bang sbWidth + 1.

— yLbing0.

— yL bing sbHeight + 1. 7

—  Nguoc lai, gia tri miu d6 sang du bao predSamplesLX[xL][yL] duoc dan
xuét béng cach goi qué trinh loc ngi suy 8 bac mau d6 sang nhu dugc xac
dinh trong ménh d88.5.6.3.2 Vi
(xIntL — (brdExtSize >0 ? 1 : 0), yIntL — (brdExtSize >0 ? 1 : 0)),
(xFracL, yFracL), (xSbIntr, ySbIntr), refPicLX, hpellfldx, sbWidth,
sbHeight va (xSb, ySb) lam dau vao.

—  Nguoc lai (cIdx khong bang 0), diéu kién sau ap dung:

—  Gia st XIntC, yIntC) 1a vi tri sic do theo cac don vi miu toan phé‘m va
(xFracC, yFracC) 1a d¢ léch theo cic don vi mau 1/32. Céc bién nay chi
duoc sir dung trong ménh dé niy @& xé4c dinh cac vi tri mAu phan sb tong
quét bén trong cic mang miu tham chiéu refPicLX.

— Toa d6 trén bén trai cua khdi giéi han dé dém miu tham chiéu
(xSbIntC, ySbIntC)  dugc  géan bing  ((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 3)).

—  DPbi véi mbi vi tri miu sic do (xC = 0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang mau sic do du bdo predSamplesLX, gié tri mau sic do

du bio trong tng predSamplesL X[xC][yC] dugc dan xuét nhu sau:
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—  Gia st (refxSbc, refySbc) va (refxc, refyc) 1a cac vi tri sic d6 duoc trd
dén boi vecto chuyén dong (mvLX[0], mvLX[1]) theo cdc don vi 1/32

mau. Céc bién refxSbc, refySbc, refxc and refyc dugc dan xuét nhu sau:
refxSbe = (((xSb - conf win_left offser) / SubWidthC <<
5)+ mvLX[0]) * hori_scale_fp  (8-763)
refxc = ((Sign(refxSbc) * ((Abs(refxSbc) +256) >> 9)
+xC * ((hori_scale_fp + 8) >> 4)) + (fRefLeftOff/ SubWidthC <<10) +16) >>

5(8-764)
refySbe = (((vSh - conf win_top offset) / SubHeightC << 5) +
mvLX[1]) * vert_scale_fp (8-765)

refyc = ((Sign(refySbc) * ((Abs(refySbc) +256) >> 9)
+ yC* ((vert_scale_fp + 8) >> 4)) = (fRefTopOff/ SubHeightC <<10) + 16) >>
5(8-766)

—  Céc bién xIntc, yIntc, xFracc va yFracc dugc dan xut nhu sau:

xIntc =refxc >> 5 (8-767)
yIntc =refyc >> 5 (8-768)
xFracc =refyc & 31 (8-769)
yFracc = refyc & 31 (8-770)

5.5. Phwong 4n thue hién 1 cita cit vi tri m&u tham chiéu

8.5.6.3.1 Tong quat
Céac dau vao cho qua trinh nay 1a:

—  vitri d0 sang (xSb, ySb) xac dinh mAu trén bén trai cia khéi phu ma hién tai so
vGi mau do sang trén bén trai cia anh hién tai,

—  bién sbWidth xé4c dinh chiéu rong ctia khéi phu m hién tai,

—  bién sbHeight xac dinh chiéu cao cia khdi phu ma hién tai,

— {6 léch vecto chuyén déng mvOffset,

— vecto chuyén dong dugc tinh loc refMVLX,

— mang mau anh tham chiéu duogc chon refPicLX,

—  chi s6 bd loc ndi suy nira mau hpellfldx,

—  ¢& ludng quang hai huéng bdofFlag,

—  bién cldx xéc dinh chi sb thanh phén mau sic cta khéi hién tai.

Céc dau ra cta qua trinh nay la:
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— mang (sbWidth + brdExtSize)x(sbHeight + brdExtSize) predSamplesL.X cia
cac gié tri méu du bao.
Kich thudec mé rong duong bién khdi du bio brdExtSize duoc d&n xuét nhu sau:
brdExtSize = (bdofFlag | | (inter_affine flag[xSb][ySb] &&
sps_affine prof enabled flag)) ? 2 : 0(8-752)
Bién fRefWidth durge gan bang PicOutputWidthL ciia 4nh tham chiéu trong miu
do séng.
Bién fRefHeight dugc gan bing PicOutputHeightL cia anh tham chiéu trong
mau dd sang.
Vecto chuyén déng mvLX dugc gén bang (refMvLX — mvOffset).
— Néucldx blp” 0, diéu kién sau 4p dung: |

s S Lé\l, 28 \411. > uw}l

— Céc hé sd chia ty 1€ va céac biu dién du cham co dinh dugce dinh nghia 1a

hori_scale_fp = (fRefWidth << 14) + (PicOutputWidthL.

>> 1))/ PicOutputWidthL (8-753)
vert_scale fp = ((fRefHeight << 14) + (PicOutputHeightL
>> 1)) / PicOutputHeightL (8-754)

— Gia st (xIntL, yIntL) 12 vi tri d9 sang theo cac don vi mau todn phan va
(xFracL, yFracL) 1a d¢ 1¢éch theo don vi 1/16 mAu. Céc bién nay chi duoc
sir dung trong ménh d& nay dé xac dinh cac vi tri mAau phan s bén trong cic
mang mau tham chiéu refPicL.X.

— Toa d0 trén bén trai cia khéi gi¢i han d& dém mau tham chiéu
(xSblntr, ySbIntr) duge géan bing
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

- Pbi Vol mdi vi tri mau do séng
(xL = 0..sbWidth — 1 + brdExtSize, yL = 0..sbHeight — 1 + brdExtSize) bén
trong mang mau do sang du bdo predSamplesLX, gia tri mau do sang du

béo trong tng predSamplesLX[xr][yL] dugc dan xuét nhu sau:

Gia str (refxSby, refySbr) va (refxy, refyr) 1a cdc vi trf d§ sang dugc tr6
dén b vecto chuyén dong (refMvLX[0], refMvL.X[1]) theo céc don vi
1/16 mAu. Cac bién refxShr, refxr, refySbr, va refyr dugc din xuét nhu

Sau:
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refxSby = ((xSb << 4) + refMvLX[0]) * hori_scale_fp (8-755)
refxr = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+x¢ * ((hori_scale_fp + 8) >> 4)) +32) >> 6 (8-756)
refySby = ((ySb << 4) + refMvLX[1]) * vert_scale_fp (8-757)
refyL = ((Sign(refySb) * ((Abs(refySb) + 128) >> 8)+yL *
((vert_scale fp+8) >> 4))+32) >> 6 (8-758)

—  Céc bién xInty, yIntr, xFracy va yFracL dugc dan xuét nhu sau:
xInty = Clip3(0, fRefWidth -1, refxL >> 4) (8-759)
yInty = Clip3(0, fRefHeight -1, refyL >> 4) (8-760)
xFrac, =refx. & 15 (8-761)
yFracy =refy. & 15 (8-762)
—  NéubdofFlag bang TRUE hoic (sps_affine_prof enabled flag bing TRUE
v inter_affine_flag[xSb][ySb] bing TRUE), va mt hodc nhiéu diéu kién

sau 12 dung, gi4 tri mAu do sdng du bao predSamplesLX[x1][yr] dugc dan
xuét bang cich goi qua trinh nap mAu sd nguyén do séng nhu dugce x4c dinh
trong ménh dé 8.5.6.3.3 véi (xIntL + (xFracL>> 3) — 1), yInty + (yFracL >>
3)— 1) va refPicLX lam dau vio.

— xubing0.

—  x. bang sbWidth + 1.

—  yL bang 0.

— yL bang sbHeight + 1.

—  Nguoc lai, gia tri mau d6 séng dy bdo predSamplesLX[xL][yL] dugc dan
xuét bang cach goi qué trinh loc ndi suy & béc mau do sang nhu dugc xac
dinh trong ménh dé 8.5.6.3.2 v6i
(xIntL — (brdExtSize > 0 ? 1 : 0), yIntL — (brdExtSize >0 ? 1 : 0)),
(xFracL, yFracL), (xSbIntr, ySblntr), refPicLX, hpellfldx, sbWidth,
sbHeight va (xSb, ySb) 1am d4u vao.

—  Ngugc lai (cIdx khong bang 0), diéu kién sau 4p dung:

—  Gia st (xIntC, yIntC) 1a vi tri sic @ theo cac don vi mau toan phan va
(xFracC, yFracC) 1a d9 1éch theo cac don vi mAu 1/32. Céc bién nay chi
dugc st dung trong ménh d nay @ xé4c dinh cac vi tri miu phan sb téng

quat bén trong cidc méang mau tham chiéu refPicL.X.
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— Toa d0 trén bén trai cua khéi gi6i han & dem' miu tham chiéu
(xSbIntC, ySbIntC)  dugc  gén bing  ((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 5)).

—  Péi véi mbi vi tri mAu sic d6 (xC = 0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang miu sic d6 du bao predSamplesLX, gid tri mAu sic do
du bao tuong tng predSamplesLX[xC][yC] dugc dan xuit nhu sau:

Gia st (refxSbc, refySbc) va (refxc, refyc) 1a cac vi tri sic d6 duogc trd

dén béi vecto chuyén dong (mvLX[0], mvLX[1]) theo cac don vi 1/32

mAu. Céc bién refxSbc, refySbc, refxc va refyc duge dan xuit nhu sau:
refxSbe = ((xSb / SubWidthC << 5) + mvLX[0]) * hori_scale_fp  (8-763)
refxc = ((Sign(refxSbe) * ((Abs(refxSbe) +256) >> 9)

+ xC * ((hori_scale fp+8) >> 4))+16) >> 5 (8-764)
refySbc = ((ySb/ SubHeightC << 5) +mvLX[1]) * vert_scale fp (8-765)
refyc = ((Sign(refySbc) * ((Abs(refySbc) +256) >> 9)

+yC* ((vert_scale fp +8) >> 4)) +16) >> 5 (8-766)

—  Céc bién xIntc, yIntc, xFracc and yFracc dugc dAn xut nhv sau:

xIntc = Clip3(0, fRefWidth/ SubWidthC -1, refxC >> 5) (8-767)
yIntc = Clip3(0, fRefHeight/ SubHeightC -1. refyC >> 5) (8-768)
xFracc = refyc & 31 (8-769)
yFracc =refyc & 31 (8-770)

—  Gi4 tri miu du bao predSamplesLX[xC][yC] duoc dan xuit bang cach goi
qua trinh dugc x4c dinh trong ménh dé 8.5.6.3.4 véi (xIntC, yIntC),
(xFracC, yFracC), (xSbIntC, ySbIntC), sbWidth, sbHeight va refPicLX
lam déu vao.

5.6. Phwong an thwc hién 2 cia cit vi tri miu tham chiéu

8.5.6.3.1 Tong quat

Céac dau vao cho qué trinh nay 1a:

— vi tri d0 sang (xSb, ySb) x4c dinh mAu trén bén trai cia khdi phu ma hién tai so
vGi méu do sang trén bén trai ciia anh hién tai,

—  bién sbWidth xé4c dinh chidu rong ctia khbi phy ma hién tai,

—  bién sbHeight x4c dinh chidu cao cta khéi phu m3 hién tai,

— 36 1éch vecto chuyén dong mvOffset,
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— vecto chuyén dong dugc tinh loc refMVLX,

—  mang mAu 4nh tham chiéu dugc chon refPicLX,

—  chi s bd loc ndi suy nira mau hpellfldx,

—  c¢b ludng quang hai huéng bdofFlag,

—  bién cldx x4c dinh chi s thanh phan mau sic cia khdi hién tai.
Céc dau ra ciia qud trinh nay 1a:

— mang (sbWidth + brdExtSize)x(sbHeight + brdExtSize) predSamplesLX ctia
céc gia tri miu du béo.
Kich thudc mo rong dudng bién khéi du bao brdExtSize duge dn xuat nhu sau:
brdExtSize = (bdofFlag | | (inter_affine flag[xSb][ySb] &&

lag)) ? 2 : 0(8-752)

Bién fRefWidth dugc gan bing PicOutputWidthL ctia anh tham chiéu trong méu

1

o
sps_affine pro

Fh

enabled

[

do séng.
'Bién fRefHeight duoc gan bang PicOutputHeightl, cta anh tham chiéu trong
mau d6 sang.

Bién fRefLeftOff dwroc gdn bcing conf win left offset cua dnh tham chitu

trong mau do sang.

Bién fRefTopOff dicoc gdn bing conf win top offset ciia dnh tham chiéu

trong mau do sdng.

Vecto chuyén dong mvLX dugc gén bang (refMvLX — mvOffset).
— Néu cldx bang 0, diéu kién sau 4p dung:
—  Céc hé sb chia ty 16 va cac biéu dién ddu chdm c6 dinh dugc dinh nghia 12

hori_scale_fp = ((fRefWidth << 14) + (PicOutputWidthL

>> 1)) / PicOutputWidthL (8-753)
vert_scale_fp = ((fRefHeight << 14)+ (PicOutputHeightL
>> 1))/ PicOutputHeightL (8-754)

— Gia st (xIntL, yIntL) 1a vi tri d§ séng theo cdc don vi mau toan ph?m va
(xFracL, yFracL) 1a d¢ 1éch theo don vi 1/16 mau. Céc bién nay chi dugc
str dung trong ménh @& nay dé x4c dinh cac vi tri miu phén s6 bén trong cc

mang mau tham chiéu refPicLX.
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_ Toa d6 trén bén trai cta khéi gi6i han d& dém mdu tham chiéu
(xSblnty, ySbinty) duge gén bang
(xSb + (mvLX[0] >> 4), ySb + (mvLX[1] >> 4)).

—~ Péi véi mbi vi tri mau do séng
(xL = 0..sbWidth — 1 + brdExtSize, yL = 0..sbHeight — 1 + brdExtSize) bén
trong mang miu d6 sang dy bao predSamplesLX, gia tri mau do sang du
bao trong tng predSamplesLX[xc][yL] dugc dan xut nhu sau:

—  Gia st (refxSby, refySbr) va (refxy, refyr) 1a céc vi tri d sang dugc tr6
dén béi vecto chuyén dong (refMvLX[0], refMvLX[1]) theo cdc don vi
1/16 mau. Céc bién refxSby, refxy, refySbr, va refyL duoc din xuit nhu

.....

Sdu
refXSbL = ((xSb << 4)+ refMvLX[0]) * hori_scale_fp (8-755)
refxy, = ((Sign(refxSb) * ((Abs(refxSb) + 128) >> 8)
+x1. * ((hori_scale fp+8) >> 4))+32) >> 6 (8-756)
refySbr = ((ySb << 4) + refMvLX[1]) * vert_scale_fp (8-757)
refyL = ((Sign(refySb) * ((Abs(refySb) + 128) >> 8)+yL *
((vert_scale fp+8) >> 4))+32) >> 6 (8-758)

—  Céc bién xInty, yInty, xFracy va yFracL dugc din xuét nhu sau:
xInt, = Clip3(fRefLeftOff. [RefLeftOff +HfRefWidth -1, refxL >> 4) (8-759)
vInty, = Clip3(fRefTopOff, [RefTopOff +fRefHeight -1, refyL >> 4) (8-760)
xFrac, =refx. & 15 (8-761)
yFrac, =refyr & 15 (8-762)
—  NéubdofFlag bang TRUE hoic (sps_affine_prof enabled flag bing TRUE
va inter affine flag[xSb][ySb] bang TRUE), va mdt hogc nhiéu diéu kién

sau 1a ding, gia tri mau do sang du bao predSamplesLX[x][yL] duoc dan
xuét bang cich goi qud trinh nap mau sb nguyén d6 séng nhu dugce xac dinh
trong ménh dé 8.5.6.3.3 véi (xInty + (xFrac.>> 3) — 1), ylntr + (yFracL>>
3) — 1) varefPicLX lam dau vao.

—  xu bing 0.

—  x. bing sbWidth + 1.

—  yLbing0.

— y1 bing sbHeight + 1.
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_ Neuge lai, gid tri mAu d6 séng dy bio predSamplesLX[xL][yL] duoc dan
xuét bing cach goi qua trinh loc ndi suy 8 bac mau d6 sang nhu dugc x4c
dinh trong ménh dé 8.5.6.3.2 véi
(xIntL — (brdExtSize > 0 ? 1 : 0), yIntL — (brdExtSize > 0?1 : 0)),
(xFracL, yFracL), (xSblnty, ySbintr), refPicLX, hpellfldx, sbWidth,
sbHeight va (xSb, ySb) 1am dau vio.

— Ngugc lai (cIdx khong bing 0), diéu kién sau 4p dung:

—  Gia st xIntC, yIntC) 1a vi tri sic do theo cac don vi miu toan ph?m va
(xFracC, yFracC) 13 do léch theo cac don vi mAu 1/32. Céc bién nay chi
duoc st dung trong ménh @& nay dé xac dinh céc vi tri mau phan sb téng
quét bén trong cdc mang mau tham chiéu refPicL.X.

— Toa d0 trén bén trai cua khéi gidi han dé dém mau tham chiéu
(xSbIntC, ySbIntC)  dugc  géan bing  ((xSb/SubWidthC) +
(mvLX[0] >> 5), (ySb/ SubHeightC) + (mvLX[1] >> 5)).

—  Pbivéimdi vi tri miu sic d6 (xC = 0..sbWidth — 1, yC = 0.. sbHeight — 1)
bén trong cic mang mau sic do du bao predSamplesLX, gia tri mau sic d6

du bao twong ting predSamplesLX[xC][yC] duge dan xuét nhur sau:

Gia st (refxSbc, refySbc) va (refxc, refyc) la céc vi tri sic do dugc trd
dén béi vecto chuyén dong (mvLX[0], mvLX[1]) theo c4c don vi 1/32
mau. Céc bién refxSbc, refySbc, refxc va refyc duogc dan xuit nhu sau:
refxSbe = ((xSb / SubWidthC << 5) + mvLX[0]) * hori_scale_fp (8-763)
refxc = ((Sign(refxSbc, * ((Abs(refxSbc) +256) >> 9)
+xC * ((hori_scale_fp +8) >> 4))+16) >> 5 (8-764)
refySbc = ((ySb/ SubHeightC << 5) +mvLX[1]) * vert_scale fp  (8-765)
refyc = ((Sign(refySbc) * ((Abs(refySbc) +256) >> 9)
+yC* ((vert_scale_fp +8) >> 4)) +16) >> 5 (8-766)
—  Céc bién xIntc, yIntc, xFracc va yFracc dugc dan xuét nhu sau:
xIntc = Clip3(fRefLeftOff / SubWidthC, (fRefWidth + fRefLeftOff)/ SubWidthC -1,
refxC >> 35) (8-767)
yIntc = Clip3(fRefTopOff/ SubHeightC, (fRefHeight + [RefT opOff)/ SubHeightC -1,

refyC >> 5) (8-768)
xFracc = refyc & 31 (8-769)
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yFracc = refyc & 31 (8-770)
—  Gi4 tri mau dy bdo predSamplesL X[xC][yC] duoc din xuét bang cach goi
qué trinh dugc xac dinh trong ménh &€ 8.5.6.3.4 véi (xIntC, yIntC),
(xFracC, yFracC), (xSbIntC, ySbIntC), sbWidth, sbHeight va refPicLX lam
d4u vio.
5.7. Phwong an thuc hién vé viéc sit dung cic cong cu ma
5.7.1 Didu khién bat/tit BDOF
—  Bién currPic x4c dinh 4nh hién tai va bién bdofFlag duge din xuét nhu sau:
_ Néu tt ca diéu kién sau la dang, bdofFlag dugc gan bing TRUE.
— sps_bdof enabled flag bang 1 va slice_disable bdof dmvr_flag bing
0.
— predFlagL0[xSbldx][ySbldx] va predFlaglL1[xSbldx][ySbldx] déu
bang 1.
— DiffPicOrderCnt(currPic, RefPicList[0][refldxL0]) bing
DiffPicOrderCnt(RefPicList[1][refldxL1], currPic).
_ RefPicList[0][refldxL0] 13 anh tham chiéu ngdn han va
RefPicList[1][refIldxL.1] 1a &nh tham chiéu ngin han.
— MotionModelldc[xCb][yCb] bang 0.
— merge_subblock flag[xCb][yCb] bang 0.
— sym_mvd_flag[xCb][yCb] bang 0.
— ciip_flag[xCb][yCb] bang 0.
— Bewldx[xCb][yCb] bang 0.
— luma_weight 10 _flag[refldxL.0] va luma weight 11_flag[refldxL1]
déu bang 0.
— cbWidth 16n hon hoic bing 8.
— cbHeight 16n hon hodc bang 8.
— cbHeight * cbWidth 16n hon hogc bang 128.
— RefPicIsScaled[0][refldxL0] bing 0 va RefPiclsScaled[1][refTdxL1]

~
-

bang 0.
— cldx bang 0.
— Nguoc lai, bdofFlag dugc gan bang FALSE.
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5.7.2 Pidu khién bat/tit DMVR
— Khi tAt ca diéu kién sau 13 ding, dmvrFlag duoc gan bing 1:
— sps_dmvr_enabled flag bang 1 va slice_disable bdof dmvr_flag bing 0
— general _merge flag[xCb][yCb] bang 1
— ca predFlagL0[0][0] va predFlagL. 1[0][0] are bing 1
— mmvd merge flag[xCb][yCb] bang 0
— ciip_flag[xCb][yCb] bing 0
— DiffPicOrderCnt(currPic, RefPicList[0][refIdxL0]) bang
DiffPicOrderCnt(RefPicList[1][refldxL1], currPic)
_RefPicList[0][refldxL0] 1& anh tham chiéa ngin han va
RefPicList[1][refldxL1] 12 4nh tham chiéu ngin han.
Bewldx[xCb][yCb] bang 0
— Ca luma weight 10 flag[refldxL.0] 14n luma weight 11_flag[refldxL1]

|

bang 0
— cbWidth 16n hon hodc bang 8
— cbHeight 16n hon hodc bing 8
— cbHeight*cbWidth 16n hon hoic bang 128
— RefPiclsScaled[0][refldxL0] bang 0 va RefPiclsScaled/1 I[reﬂdxl,ll

5.7.3 Didu khién bat/tit PROF cho danh sich dnh tham chiéu X
Bién cbProfFlagLX dugc din xuét nhu sau:
— Néu mét hodc nhidu diéu kién sau 1a ding, cbProfFlagLX dugc gén bing

FALSE.

— sps_affine prof enabled_flag bing 0.

— fallbackModeTriggered bang 1. ‘

~ numCpMv bing 2 va cpMvLX[1][0] bang cpMVLX[0][0] va
cpMvLX[1][1] bang cpMVLX[0][1].

— numCpMv bing 3 va cpMvVLX[1][0] bing cpMvLX[0][0] va
cpMvLX[1][1] bing cpMVLX[0][1] va cpMvLX][2][0] bang cpMvLX[0][0]
va cpMvLX[2][1] bang cpMvLX[0][1].

—  RefPiclsScaled[X][refldxLX] bing 0
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— [[pic_width_in luma samples ciia &nh tham chiéu refPicLX dugc 14n lugt
lién két véi refldxL X khong bing pic_width_in_luma_samples ciia dnh hién
tai.

— pic_height in luma samples cta dnh tham chiéu refPicLX dugc 1an lugt
lién két v6i refldxLX khong bang pic_height in_luma_samples ciia 4nh hién
tai.]]

— Nguoc lai, cbProfFlagl. X dugc gan bing TRUE.

5.7.4 Didu khién bat/tit PROF cho danh sich dnh tham chiéu X (phwong 4n
thwe hién thir hai)

Bién cbProfFlagL X duoc dan xut nhur sau: -

— Néu mdt hoic nhidu didu kién sau 12 ding, cbProfFlagLX dugc gén ban

FALSE.

— sps_affine prof enabled_flag bang 0.

—  fallbackModeTriggered bang 1.

~ numCpMv bing 2 va cpMvLX[1][0]bang cpMvLX[0][0] va
cpMvLX[1][1] bang cpMvLX[0][1].

— numCpMv bing 3 va cpMvLX[1][0]bang cpMvLX[0][0] va
cpMvLX[1][1] bing cpMVLX[0][1] va cpMvLX][2][0] bing cpMvLX[0][0]
va cpMvLX[2][1] bang cpMvLX[0][1].

—  RefPiclsScaled[0][refldxL0] va RefPicIsScaled[1][refldxL1] bing 0

— [[pic_width_in luma samples cia 4nh tham chibu refPicLX dugc lan luot
lién két vé6i refldxLX khong bang pic_width_in_luma_samples clia anh hi¢n
tai.
— pic_height in luma samples cia anh tham chibu refPicLX dugc lan luot
lién két v6i refldxLX khong bang pic_height in luma_samples clia anh hign
tai.]]
— Ngugc lai, cbProfFlagl. X duge gan bang TRUE.
6. Cac phuong an thue hién Iy lam vi du ciia sdng ché

Fig.5 12 so db khéi cia thiét bi xu Iy video 500. Thiét bi 500 ¢6 thé dugc st
dung d& thyc hién mdt hodc nhidu phuong phap duge mo ta & ddy. Thiét bi 500 c6
thé duoc trién khai trong dién thoai thong minh, méy tinh bang, méy tinh, b¢ thu
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Internet van vat (IoT), va v.v.. Thiét bi 500 ¢6 thé bao gém mot hodc nhiéu bo xit
Iy 502, mét hoc nhidu bd nhé 504 va phan ctmg xit Iy video 506. (cac) bd xir 1y
502 c6 thé dugc tao cdu hinh dé thuc hién mét hodc nhiéu phuong phép dugc néu
trong ban md ta. Bo nhé (céc bd nhé) 504 ¢6 thé duge st dung dé luu trir di liéu
va mi duogc st dung dé thuc hién cac phuong phap va céc k¥ thuét duogc mo ta &
day. Phan cimg xir ly video 506 c6 thé duge sir dung dé thuc hién, trong hé mach
phén cting, mot s6 k¥ thuat dugc néu trong ban md ta, va co thé 12 mot phan hoic
toan bd 1a mot phén cta cac bd xur ly 502 (chéng han, CPU 151 b xtr ly dd hoa va
hé mach x1r 1y tin hi€u kh4c).

Theo sang ché, cum tir “xtr Iy video™ hodc ma héa ¢6 thé d& cap dén mi hoa
video, giai ma video, nén video hodc giai nén video. Chéng han, cac thuat todn nén
video c6 thé dugc 4p dung trong khi bién ddi tir bidu dién pixel ctia video sang biéu
dién dong bit trong tmg hodc ngugc lai. Biéu din dong bit ctia khdi video hién tai
c6 thé, chéng han, trong tng vdi cac bit nam cung vi tri hodc dugc trdi rdng & cac
dia didm khac nhau trong dong bit, nhu dugc dinh nghfa bdi ct phép. Ching han,
khdi 16n ¢6 thé dugc ma héa theo cac gid tri du sai s& duge ma hoa va duoce bién
d6i va cling sir dung cAc bit trong céc tiéu dé va cac trudng khéc trong dong bit.

Cén hiéu ring cac phurong phép va cac k§ thudt dugc bdc 19 s& tao thuén lgi céc
phuong 4n thuc hién cia b ma hoa vahodc b giai ma video dugc dua vao trong
cac thiét bi xir 1y video ching han dién thoai thong minh, mdy tinh xach tay, mdy

inh d& ban, va thiét bi tuong tu b%tng cach cho phép st dung céc k¥ thudt dugc boe
16 theo séng ché.

Fig.6 1a luu dd ciia phuong phép 14y 1am vi du 600 x{ ly video. Phuong phap
600 bao gdm, & bude 610, thyc hién bién ddi gitta khéi video hién tai va bicu dién
dugc ma hoa cia khdi video hién tai, trong d6, trong khi bién d6i, néu 4o phan giai
va/hoic kich thudc ciia anh tham chiéu khic véi do phan giai va/hodc kich thude
ctia khdi video hién tai, bo loc ndi suy twong tu duge 4p dung cho nhoém mau 1an
cin hodc khong 14n cén dugce du bdo nho sir dung khéi video hién tai.

Mot s6 phuong 4n thuc hién c6 thé dugc md ta nhd st dung dinh dang dya trén
ménh dé sau.

1. Phuong phép xtr ly video, bao gbm buée:
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thire hién bién ddi gitta khéi video hién tai va biéu dién duoc mi hoa clia

khdi video hién tai, trong do, trong khi bién dbi, néu do phan giai va/hodc kich
thuréc ciia anh tham chiéu khéc véi d phén giai va/hodc kich thudc cla khéi video
hién tai, bo loc ndi suy trong tr dugc ap dung cho nhém mau 14n c4n hodc khong
1an cin duoc du bao nho st dung khdi video hién tai.

2. Phuong phép theo ménh dé 1, trong d6 bd loc ndi suy trong tir 1a bo loc ndi
suy doc.

3. Phuong phép theo ménh dé 1, trong d6 bd loc ndi suy twong tur 1a bd loc ndi
suy ngang.
4. Phuong phap theo ménh @ 1, trong d6 nhom cAc mau 1ién k& hodc khong lién ké
bao gém tAt c& cac mau dugc dit trong ving cia khéi video hién tai.
5. Phuong phap theo ménh 2 4, trong d6 cac khdi video hién tai dugc phan chia
thanh nhiu hinh chir nhat ma mdi hinh chit nhét cé kich thude MxN.
6. Phuong phép theo ménh dé s, trong d6 M va/hodc N dugce xé4c dinh trude.
7. Phuong phéap theo ménh dé 5, trong d6 M va/hodc N dugc dan xudt tir cac kich
thude ctia khdi video hién tai.
8. Phuong phép theo ménh dé 5, trong d6 M va/hodc N duge bdo hi¢u trong biéu
din dugc mi héa cia khéi video hién tai.
9. Phuong phap theo ménh dé 1, trong d6 nhém mau chia sé cing vecto chuyén
dong.
10. Phuong phép theo ménh d 9, trong d6 nhém mau chia sé cing thanh phan
ngang va’hodc cung phan phén s ctia thanh phan ngang.
11. Phuong phap theo ménh d2 9, trong d6 nhém mau chia sé cung thanh phan doc
va/hodc cung phin phan sb cta thanh phan doc.
12. Phuong phap theo ménh dé bat ky trong cac ménh dé tir 9 dén 11, trong d6 clng
vecto chuyén dong hodc cac thanh phan ctia n6 théa man mot hodc nhiéu quy tic
dua vao it nhét mét trong: do phan gii ctia anh tham chiéu, kich thudc cta anh
tham chiéu, 40 phan giai ctia khéi video hién tai, kich thude cia khdi video hién tai,

hodc gia tri chinh x4c.
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13. Phuong phép theo ménh d& bit ky trong cdc ménh d8tir 9 dén 11, trong d6 ciing
vecto chuyén dong hodc cic thanh phan ciia n6 trong Umg véi théng tin chuyén
dong ctia mAu dugc dat trong khéi video hién tai.
14. Phuong phép theo ménh dé bét ky trong cac ménh dé tir 9 dén 11, trong d6 cling
vecto chuyén dong hoic céc thanh phan ciia né duge gan bing théng tin chuyén
dong ctia mau 4o dugc dit bén trong hodc ngoai nhom.
15. Phuong phéap xtr ly video bao gbm budc:

thuc hién bién d@di gifta khéi video hién tai va biéu dién dugc ma hoéa cua
‘khc“’)i video hién tai, trong dd, trong khi bién d6i, néu 4o phéan gidi va/hodc kich
fhurée clia anh tham chiéu khéc v6i do phan giai va/hodc kich thude ciia khdi video
hién tai, trong d6 céc khéi duge dy bao nhd st dung khdi video hién tai chi duge
phép st dung thong tin chuyén dong c6 gi tri s6 nguyén lién quan dén khoi hién
tai.
16. Phuong phap theo ménh dé 15, trong d6 thdéng tin chuyén dong c6 gia tri s6
nguyén durgc din xuét bing cach lam tron thong tin chuyén ddng ban d4u cta khéi
video hién tai.
17. Phuong phap theo ménh dé 15, trong d6 thong tin chuyén dong ban dau cia
khdi video hién tai theo phuong ngang va/hodc huéng thing dung.
18. Phuong phép x1r ly video bao g6m buée:

thue hién bién d6i gitra khéi video hién tai va biéu dién dugc mi héa cla
khéi video hién tai, trong d6, trong khi bién d6i, néu db phén giai va/hodc kich
thude cia anh tham chiéu khac véi do phén giai va/hodc kich thudc cia khdi video
hién tai, b6 loc ndi suy dugce 4p dung @& dn xut cac khdi duge du bao nhd sir dung
khéi video hién tai, va trong d6 bd loc ndi suy dugc chon dua trén quy tac.
19. Phuong phap theo ménh dé 18, liéu quy tic nay lién quan dén d6 phan giai
va/hoic kich thude cia anh tham chiéu so v6i d6 phén giai va/hodc kich thude cia
khdi video hién tai.
20. Phuong phép theo ménh dé 18, trong d6 bo loc ndi suy 1a by loc ndi suy doc.
21. Phuong phép theo ménh dé 18, trong d6 bd loc ndi suy 1a bo loc ndi suy ngang.
22. Phuong phap theo ménh d& 18, trong d6 bd loc ndi suy 1a mot trong: bd loc 1

bac, bd loc song tuyén tinh, bd loc 4 bic, hodc bd lgc 6 bac.
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23. Phuong phéap theo ménh d& 22, trong d6 bd loc nodi suy duge st dung nhu 14
mdt phan ciia cac bude bién ddi khéc.
24. Phuong phép theo ménh dé 18, trong d6 bd loc ndi suy bao gf‘)m sir dung céc
mau dém.
25. Phuong phép theo ménh dé 18, trong d6 sir dung bd loc ndi suy phu thude vao
thanh phin mau ctia mau cla khéi video hién tai.
26. Phuong phép xir ly video bao gdm budc:

thue hién bién d6i gitra khéi video hién tai va biéu dién dugc mi héa cla
khéi video hién tai, trong do, trong khi bién db1, néu @6 phan giai va/hoic kich
thudc ctia anh tham chiéu khac véi do phan giai va‘hodc kich thude ci 1a khéi video
hién tai, 4p dung c6 chon loc bg loc téch khi, trong d6 d8 bén ctia bo loc tich khéi
dugc thiét 1ap theo quy tic lién quan dén do phan giai va/hosc kich thude cia anh
tham chiéu so v6i d phan gidi va/hodc kich thuée cia khéi video hién tai.
27. Phuong phép theo ménh dé 27, trong d6 d6 bén ciia bd loc tach khéi thay ddi tir
mdt khdi video sang khéi khac.
28. Phuong phép xit ly video bao gbm bude:

thuc hién bién ddi gitta khdi video hién tai va biéu dién dugc ma héa cua
khdi video hién tai, frong dé, trong khi bién dbi, néu c6 anh phu ctia khdi video hién
tai, dong bit trong hgp thda man quy tic lién quan dén do phan gidi va/hodc kich
thudce cta anh tham chiéu so véi dd phan giai va/hodc kich thudce cia khéi video
hién tai.
29. Phuong phép theo ménh dé 28, trong d6 phwong phép con bao gbm buée:

tach khdi video hién tai thanh mot hodc nhiéu anh phy, trong d6 viéc tach phu

thudc it nhét vao do phan giai cla khéi video hién tai.
30. Phuong phép xir ly video bao gbm budc:

thuc hién bién dbi gifta khdi video hién tai va biéu dién duoc ma hoa cia
khdi video hién tai, trong 6, trong khi bién d6i, anh tham chiéu ctia khéi video hién
tai dugc léy mau lai theo quy tic dura trén cac kich thuée cla khéi video hién tai.
31. Phuong phap xit ly video bao gbm budc:

thuc hién bién ddi gifta khdi video hién tai va bidu dién duoc mi hoa cia

khdi video hién tai, trong do, trong khi bién dbi, sir dung cong cu ma hoa trén khoi
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video hién tai duoc kich hoat hodc vd hiéu héa cé chon loc tuy thudc dd phéan
gidi/kich thude cta dnh tham chibu ctia khéi video hién tai so v6i 9 phén gidi/kich
thuée clia khéi video hién tai.

32. Phuong phap theo mot hoéc nhiéu ménh d& néu trén, trong 46 nhém mau duoc
dt trong cira sb twong hop.

33. Phuong phép theo ménh d 32, trong d9 ctra sd tuong hop c6 hinh chir nht.
34. Phuong phéap theo mot hoac nhiéu ménh d& néu trén, trong d6 d6 phén giai gin
v6i d6 phén giai cua khéi video duge ma hoa/gidi ma hodc d6 phéan giai cia cira sb
tuong hop trong khdi video duge ma hoa/giai ma.

35. Phuong phéap theo mot hodc nhidu ménh @& néu trén, trong d6 kich thudc gan

o

v&i kich thude cia khéi video dugc ma héa/giai mi hodc
tuong hgp trong khéi video dugc ma hda/giadi ma.
36. Phuong phép theo mot hodc nhiéu ménh d& néu trén, trong 46 kich thudces gin
véi cac kich thude cua khdi video duoc ma héa/giai ma hodc céac kich thude cia
ctra sb tutohg hop trong khdi video duge ma hoa/giai ma.
37. Phuong phép theo ménh dé 32, trong d6 cira s6 twong hop dugce dinh nghia boi
tap hop tham sb cira s cét tuong hop.
38. Phuong phép theo ménh d2 37, trong d6 it nhit mot phan tip hop tham sb ctra
s6 cit twong hop duge bdo hiéu ngam hoic tudng minh trong biéu dién dugc ma
hoéa.
39. Phuong phép theo mot hodc nhidu ménh d& néu trén, trong d6 tap hop tham sd
ctra s cét tuong hop khong duge phép béo hiéu trong biéu dién dugc ma héa.
40. Phuong phéap theo mot hodc nhiéu ménh dé néu trén, trong d6 vi tri cua maiu
tham chiéu dugc din xuét véi mau trén bén trai cua khdi video hién tai trong cira
s4 tuong hop.
41. Phuong phép xur ly video bao gbm buéc:

thue hién bién d6i gitra nhiéu khdi video va cac biéu dién duge ma héa cla
nhiéu khéi video, trong d9, trong khi bién ddi, ctra sb tuong hop tht nhét duoc dinh
nghia d6i véi khéi video thi nhét va cira sd tuong hop thit hai d6i véi khéi video

thir hai, va trong d6 ty 1 cta chiéu rdng va/hodc chi€u cao cla clra sO twong hop

-105-



53269 106/142

th nhét trén cira sb trong hop thir hai tuén theo quy tdc dwa vao it nhat dong bit
teong hop.

42. Thiét bi giai ma video bao gdm bd xtr Iy dugre tao cAu hinh dé thyc hién phuong
phép dugc néu theo mot hodc nhiéu ménh dé 1 dén 41.

43. Thiét bi ma hoa video bao gﬁ‘)m bd xi ly duge tao cAu hinh dé thuc hién phuong
phép dugc néu theo mot hodc nhiéu ménh dé 1 dén 41.

44. San phim chuong trinh may tinh c¢6 md mdy tinh dugc lru trit trén d6, ma, khi
duoc thuc thi bing bd xtt 1y, khién bo xit 1y thyc thi phuong phap dugc néu trong
ménh d& bit ky trong cic ménh dé tir 1 dén 41.

khéc nhau dugce boc 16 & day co thé dugc trién khai. Céc cach thuc hién khac nhau
¢6 thé bao gdm mét sd hodc tht ca cac thanh phan cia hé théng 900. Hé théng 900
c6 thé bao gém dAu vao 902 dé nhan ndi dung video. Noi dung video c6 thé dugc
nhin & dinh dang thd hodc khong dugc nén, chéng han, cac gia tri pixel’da thanh
'phén 8 hodc 10 bit, hodc co thé & dinh dang nén hoic dugc ma hoa. DPau vao 902
c6thé 1a giao dién mang, giao dién buyt ngoai vi, hodc giao dién luu trl. Cac vi du
cta giao dién mang bao gbm céc giao dién hiru tuyén ching han Ethernet, mang
quang thu déng (PON), v.v. va giao dién khong day ching han giao dién Wi-Fi hodc
té bao.

Hé théng 900 c6 thé bao gbm thanh phén ma 904 c6 thé thyuc hién céc phuong
phép tao ma hoic ma hoa khac nhau dugc néu trong ban md ta. Thanh phan ma 904
c6 thé giam tdc do bit trung binh cia video tir du vao 902 dén dau ra cia thanh
phan mi 904 to produce biéu dién dugc ma hoa cta video. Do vdy, cac k¥ thudt ma
héa ddi lac dugc goi 1a cac k¥ thudt nén video hodc chuyén ma video. Pau ra caa
thanh phﬁn ma 904 ¢6 thé duge luu trit, hoic dugc truyén qua két ndi truyén thong,
nhu duoc biéu didn béi thanh phan 906. Biéu dién dong bit dugc luu trit hodc duge
truyén thong (hoic duge ma hoa) cia video dugc nhén & dau vao 902 c6 thé duge
str dung bdi thanh phan 908 dé tao céc gia tri pixel hodc video ¢ thé hién thi dugc
truyén dén giao dién hién thi 910. Qua4 trinh tao video ngudi ding c6 thé xem tir

biéu dién dong bit doi Itic duge goi 1a giai nén video. Ngoai ra, trong khi cac hoat
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dong x1r ly video cu thé duogc goi 1a cac hoat dong hodc cac cong cu “méd hoa”, can
hiéu rﬁng cac hoat dong hodc cac cong cu ma héa dugc st dung ¢ bd ma hoéa va cac
cong cu hodc céc hoat dong gidi mi twong fmg ma dao ngugc Kkét qua mé hoa s€
dugec thuc thi bdi b gidi ma.

Céc vi du v& giao dién buyt ngoai vi hodc giao dién hién thi ¢6 thé bao gdbm buyt
nbi tiép da ning (USB) hodc giao dién da phuong tién do nét cao (HDMI) or
Displayport, va v.v.. Cac vi du vé cac giao dién luu trit bao gbm SATA (serial
advanced technology attachment), PCI, giao dién IDE, va tuong tu. Céc k¥ thuét
dugc néu trong ban mo ta o thé dugc trién khai trong cac thiét bi dién tir khac nhau
chéng han, dién thoai di dong, mdy tinh x4ch tay, dién thoai thdng minh hodc cac
thiét bi khac ¢6 thé thuc hién x Iy dit liéu s§ va/hogc hién thi video,

Fig.10 I so d khéi minh hoa hé thdng tao ma video vi du 100 c6 thé st dung
cac k¥ thudt cia sang ché.

Nhu duge thé hién trén Fig.10, hé théng ma hoa video 100 ¢6 thé bao gdm a
thiét bi ngudn 110 va thiét bi dich 120. Thiét bi ngudn 110 tao dit lidu video dugc
ma héa ¢6 thé duoc goi 1 thit bi ma hoa video. Thiét bi dich 120 c6 thé giai ma
dit lidu video duge mi héa dugc tao bi thiét bi ngudn 110 c6 thé dugc goi 1a thiét
bi giai ma video.

Thiét bi ngudn 110 c6 thé bao gdm ngudn video 112, bd ma hoa video 114, va
giao dién nhap/xuit (I/O) 116.

Ngudn video 112 ¢ thé bao gbm ngudn ching han thiét bi ghi video, giao dién
dé nhén dir 1iéu video tir nha cung cAp noi dung video, va/hodc hé théng d6 hoa may
tinh dé tao dit liéu video, hodc két hop ctia cac nguén nay. Dit liéu video ¢c6 thé bao
gb6m mdt hogic nhiéu 4nh. B6 ma héa video 114 ma héa dir liéu video tir ngudn video
112 dé tao dong bit. Dong bit ¢6 thé bao gdm chudi bit ma tao biéu dién duoc ma
héa cta dir liéu video. Dong bit ¢ thé bao gém cac anh dugc mi hoa va dir licu
lién két. anh duge ma hoa 12 biéu didn duge ma hoa clia anh. Dit liéu lién két ¢6 the
bao gdm cac tip hop tham s6 chudi, cac tap hop tham s6 anh, va céc chu tric ca
phap khc. Giao dién /O 116 ¢6 thé bao gdm bo didu bién/giai diéu bién (modem)
va/hodc bd truyén. Dit lidu video duge ma hoa co thé duge truyén truc tiép dén thiét

bi dich 120 qua giao dién I/O 116 qua mang 130a. D li¢u video dugc md hoa cling
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¢6 thé duoc luu trit vao phuong tién/méy chi luu trir 130b dé truy nhép béi thiét b
dich 120.

Thiét bi dich 120 c6 thé bao gdm giao dién /O 126, bd giai ma video 124, va
bd phén hién thi 122.

Giao dién I/O 126 ¢6 thé bao gdm bd thu va/hoic modem. Giao dién I/O 126 c6
thé thu duge di liéu video duge ma hoa tir thiét bi ngudn 110 hodc phuong tién/méy
chu Ivu trir 130b. B6 gidi ma video 124 ¢6 thé giai ma dit liéu video duge ma hoa.
B phan hién thi 122 c6 thé hién thi dit liéu video duoc gidi ma dén ngudi dung. Bo
phén hin thi 122 ¢6 thé dugc tich hop véi thiét bi dich 120, hodc c6 thé ndm ngoai
thidt bi dich 120 dugc tao cAu hinh dé giao tiép véi bo phan hién thi bén ngoai.

B4 ma héa video 114 va bd gidi mi video 124 ¢6 thé hoat dong theo chuén nén
video, chéng han chuin HEVC, chudn VVC va céc chuan khic va/hodc hién tai
khéc.

Fig.11 12 so @ khéi minh hoa vi du ctia bd ma hoéa video 200, c6 thé 12 bo ma
héa video 114 trong hé théng 100 duge minh hoa trén Fig.10.

B4 ma hoa video 200 c6 thé dugc tao cAu hinh dé thyc hign ky thuat bat ky hosc
tht ca cac k§ thuit clia séng ché. Trong vi du trén Fig.9, bd ma héa video 200 bao
gbm céc thanh phan chirc nang. Céc k§ thuét dugc md ta theo sang ché c6 thé duoc
chia sé trong s c4c thanh phén khac nhau ciia bd ma héa video 200. Trong mot sb
vi du, b xit Iy ¢6 th duoc tao cAu hinh dé thyc hién ky thuat bat ky hodic tat ca céc
k¥ thudt dugc md ta theo sang ché.

Céc thanh phan chirc ning ctia b ma héa video 200 c6 thé bao gdm khbi phan
ving 201, khéi du bdo 202 c6 thé bao gdm khéi chon ché dd 203, khdi uéc tinh
chuyén dong 204, khéi bu chuyén déng 205 va khdi du béo trong 206, khdi tao phin
du 207, khéi bién dbi 208, khéi lugng tir 209, khéi lrong tir nguge 210, khéi bién
d6i nguge 211, khéi téi tao 212, bd dém 213, va khdi mé héa entropy 214.

Trong céc vi du khédc, bd ma héa video 200 co thé bao gdm vai thanh phén chirc
ning khac nhau. Trong vi du, khéi du bao 202 cb thé bao gdm don vi sao chép trong
khdi (IBC). Khéi IBC ¢6 thé thuc hién dy bio trong ché 4 IBC trong d6 it nhét

mot anh tham chiéu 12 anh trong d6 dit khéi video hién tai.
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Ngodi ra, mot s6 thanh phan, ching han khéi uéc tinh chuyén dong 204 va khoi
b chuyén dong 205 ¢6 thé duoc tich hgp manh, nhung dugc biéu dién trong vi du
trén Fig.5 riéng r€ dé giai thich.

Khéi phan viing 201 ¢6 thé phan ving anh thanh mot hodc nhidu khéi video. B
ma hoa video 200 va bd gidi ma video 300 co thé hd trg cac kich thude khéi video
khéc nhau.

Khéi chon ché dd 203 co thé chon mot trong ché d6 mis, trong hodc ngoai,
ching han, dya trén céc két qua sai s6, va cép khdi dugc ma hoa trong hodc ngoai

thu dugc cho khéi tao phén du 207 @ tao dit lidu khdi du va véi khéi tai tao 212 dé

i 0

tai tao khdi dugc ma hoa dé st dung 1am 4nh tham chiéu. Trong mot s6 vi du, Khd
chon ché d5 203 co thé chon ché do két hop du bao trong ngoai (CIIP) tron
bao dua trén tin hiéu du bdo ngoai va tin hi¢u dy bao trong. Khdi chon ché do6 203
cling c6 thé chon gidi phép dbi v6i vecto chuyén dong (ching han, @ chinh xé4c
pixel con hodc pixel nguyén) d6i voi khdi trong trudng hop du bao ngoai.

Dé thuc hién du bdo ngoai trén khdi video hién tai, khdi uée tinh chuyén dong
204 ¢6 thé tao thong tin chuyén dong cho khéi video hién tai bang cach so sanh mdt
hodc nhidu khung tham chiéu tir by dém 213 v6i khdi video hién tai. Khdi bi chuyén
dong 205 ¢6 thé xac dinh khéi video duge du béo cho khéi video hién tai dya trén
thong tin chuyén dong va cac mau duge giai ma cta cac anh tir b dém 213 khac
ngoai anh dugec lién két v6i khéi video hién tai.

Khéi uée tinh chuyén dong 204 va khéi ba chuyén dong 205 c6 thé thuc hién
céc hoat dong khac nhau cho khdi video hién tai, ching han, tiry thudc ligu khéi
video hién tai & 14t I, 14t P, hodc lat B.

Trong mot s6 vi du, khéi ude tinh chuyén dong 204 co thé thuc hién du bao don
- huéng cho khéi video hién tai, va khéi uée tinh chuyén dong 204 c6 thé tim kiém
céc anh tham chiéu cia danh sach 0 hodc danh séach 1 d6i v6i khdi video tham chiéu
cho khdi video hién tai. Sau do, khdi ude tinh chuyén déng 204 ¢o thé tao chi sb
tham chiéu ma chi b4o anh tham chiéu trong danh séch 0 hodc danh sach 1 ma chtra
khéi video tham chiéu va vecto chuyén dong ma chi bdo dich chuyén khong gian
gitta khéi video hién tai va khéi video tham chiéu. Khdi uéc tinh chuyén dong 204

c6 thé xuit ra chi sé tham chiéu, bo chi bdo hudng du bao, va vecto chuyén dong
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dudi dang théng tin chuyén dong ctia khéi video hién tai. Khéi bu chuyén dong 205
c6 thé tao khéi video duoc du bdo cua khéi hién tai dua trén khéi video tham chiéu
duoc chi bao béi thong tin chuyén dong cia khéi video hién tai.

Trong cac vi du khéc, khdi udce tinh chuyén doéng 204 co thé thuc hién du bao
hai hudéng cho khdi video hién tai, khéi uée tinh chuyén dong 204 c6 thé tim kiém
céc anh tham chiéu trong danh séch 0 dbi vé6i khdi video tham chiéu cho khdi video
hién tai va cling ¢6 thé tim kiém céc anh tham chiéu trong danh sach 1 d6i voi khéi
video tham chiéu khéc cho khdi video hién tai. Khéi udce tinh chuyén dong 204 sau
d6 ¢ thé tao céc chi s6 tham chiéu ma chi béo cac anh tham chiéu trong danh sach
0 va danh sach 1 chira cac khdi video tham chiéu va cac vecto chuyén dong ma chi
béo cac dich chuyén khong gian gilta cac khéi video tham chiéu va khéi video hién
tai. Khébi u6c tinh chuyén d@ng 204 c6 thé xut ra cac chi sb tham chiéu va vecto
chuyén dong cta khdi video hién tai duéi dang thong tin chuyén dong cta khéi
video hién tai. Khéi bu chuyén dong 205 cé thé tao khéi video dugc du bio cia
khdi video hién tai dua trén céc khéi video tham chiéu duoc chi béo boi thong tin
chuyén dong cua khdi video hién tai.

Trong mdt s6 vi du, khdi udc tinh chuyén doéng 204 cé thé xudt ra toan bo tap
hop thong tin chuyén dong dé xir Iy gidi ma bo giai ma.

Trong mot sb vi dy, khéi wde tinh chuyén dong 204 ¢ thé khong xut ra toan
bo tip hop thdng tin chuyén déng dbi v6i video hién tai. Thay vao d6, khdi uéc tinh
chuyén dong 204 ¢6 thé bao hiéu thong tin chuyén dong cua khdi video hién tai dua
vao thong tin chuyén dong clia kh&i video khac. Chéng han, khéi uéc tinh chuyén
dong 204 c6 thé x4c dinh rang thong tin chuyén dong ctia khéi video hién tai hoan
toan gibng nhu thong tin chuyén dong ctia khéi video 1an cin.

Trong mot vi du, khdi ude tinh chuyén dong 204 ¢6 thé chi bao, trong céu trac
ct phép dugce lién két v6i khéi video hién tai, gid tri ma chi bao to bd giai ma video
300 that khdi video hién tai c6 thong tin chuyén dong gidng nhu khéi video khac.

Trong vi du khéc, khédi udce tinh chuyén dong 204 co thé nhén dién, trong cdu
trac cu phap duogc lién két véi khdi video hién tai, Kkhéi video khac va hiéu sb vecto
chuyén dong (MVD). MVD chi béo hiéu s gitta vecto chuyén dong ctia khéi video

hién tai and vecto chuyén dong cia khoi video dugc chi bdo. Bo giai mé video 300
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c6 thé st dung vecto chuyén déng cia khéi video dugc chi bdo va MVD @ xac
dinh vecto chuyén dong ctia khéi video hién tai.

Nhu néu trén, bd ma hoa video 200 cé thé bao hiéu du bao vecto chuyén dong.
Hai vi du v& k¥ thuét bao hiéu du bdos that c6 thé duoe trién khai bing b ma héa
video 200 bao gdm du bio vecto chuyén dong cai tién (AMVP) va bio hiéu ché do
hop nhét.

Khéi du bao trong 206 cb thé thuc hién du bao trong trén khéi video hién tai.
Khi khéi du bao trong 206 thuc hién du béo trong trén khéi video hién tai, khéi du
bao trong 206 co thé tao dir liéu du bao cho khdi video hién tai dua trén cdc mau
duge gidli ma clua cac khéi video khac trong cling anh. Dir liéu dy bdo

c
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video hién tai c6 thé bao gom khoi video duge du bdo va cac phén fir ¢t phap khac

Khdi tao phé‘m du 207 ¢6 thé tao dir liéu du cho khdi video hién tai béng cach
14y khéi video hién tai trir di (ching han, dugc chi bdo bdi ddu trir) (céc) khdi video
duoc du bao cta khdi video hién tai. Dit lidu du cia khéi video hién tai c6 thé bao
gdm céc khdi video du twong ing véi cac thanh phan mau khic nhau cta cic mau
trong khéi video hién tai.

Trong céac vi du khéc, ¢ thé khéng cé dit liéu du cho khdi video hién tai cho
khdi video hién tai, ching han & ché do bd qua, va khdi tao phan du 207 c6 thé
khong thuc hién phép trir.

Khéi xit Iy bién di 208 ¢6 thé tao mot hogic nhiéu khéi video cé hé sb bién ddis
cho khdi video hién tai bing cach 4p dung mot hodc nhiéu phép bién doi cho khéi
video du duge lién két v6i khdi video hién tai.

Sau khi khéi xit Iy bién di 208 tao khdi video c6 hé s bién ddi duge lién két
véi khdi video hién tai, khéi luong tir 209 c6 thé luong tir héa khéi video c¢6 hé sb
bién ddi dugc lién két v6i khdi video hién tai dya trén mot hodc nhidu gia tri tham
s lugng tir (QP) dugc lién két v6i khéi video hién tai.

Khéi luong tir nguoc 210 va khéi bién dbi nguge 211 ¢6 thé 4p dung lan luot
fugng tr nguge va bién d6i ngugc cho khéi video c6 hé s bién dbi, dé tai tao khdi
video dur tir khdi video c6 hé sé bién dbi. Khéi tai tao 212 cd thé bd sung khdi video

du duogc tai tao vao cac mau tirong tng tir mot hodc nhiéu khoi video dugc du bao
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duge tao bdi khéi du bao 202 dé tao khéi video duoge tai tao dugc lién két véi khoi
hién tai d& luu trit trong bd dém 213.

Sau khi khdi tai tao 212 tai tao khéi video, hoat dong loc vong ¢6 thé duoc thuc
hién dé giam cac gia trgng tao khéi video trong khéi video.

Khéi mé hoa entropy 214 ¢6 thé nhan dit liéu tir cac thanh phan chirc ning khéc
ciia bd ma héa video 200. Khi khéi ma hoa entropy 214 nhan dit liéu, khdi ma héa
entropy 214 c6 thé thuc hién mot hodic nhidu hoat dong ma héa entropy dé tao dir
liéu dugc ma hoa entropy va xut dong bit bao gdm dit liéu duge ma héa entropy.

Fig.12 14 so db khéi minh hoa vi du ciia bd giai ma video 300 c6 thé 1 bo giai
ma video 114 in hé théng 100 duge minh hoa trén Fig.10.

4

B6 giai m& video 300 co thé duge tao cAu hinh dé thuc hién k¥ thuat bat ky hoic
tAt ca céc k¥ thuét cua sang ché. Trong vi du trén Fig.10, bg gidi mé video 300 bao
gbm céc thanh phén chirc ning. Céc k¥ thuét dwge md ta theo sang ché c6 thé dugc
chia sé giffa cac thanh phan khac nhau cta bd giai ma video 300. Trong mot sé vi
du, b xr ly co thé dugc tao cdu hinh dé thuc hién k§ thuét bét ky hoic tAt ca cac
k¥ thuat dugc mo ta theo séng ché.

Trong vi du trén Fig.10, b0 gidi ma video 300 bao gbm khéi giai ma entropy
301, khéi bu chuyén dong 302, khdi du béo trong 303, khéi hrgng to nguoc 304,
khéi bién @di nguoc 305, va khbi tai tao 306 va bo dém 307. Bo giai ma video 300
c6 thé, trong mot s6 vi duy, thuc hién bude gidi ma nghich déo v6i budc ma hoa
duoe md ta véi bo ma hoa video 200 (ching han, Fig.9).

Khéi giai ma entropy 301 ¢6 thé truy xuét dong bit dugc ma héa. Dong bit dugce
ma hoa c6 thé bao gdm dir lidu video dugc ma héa entropy (chéng han, cac khdi
dugc mi héa cua di liéu video). Khéi giai ma entropy 361 c6 thé giai ma dit liéu
video dugc ma hoéa entropy, va tir dir liéu video duoc giai mé entropy, khéi bu
chuyén dong 302 c6 thé x4c dinh thong tin chuyén dong bao gdm céc vecto chuyén
dong, do chinh xé4c vecto chuyén dong, cic chi s6 danh sach &nh tham chiéu, va
théng tin chuyén dong khéc. Khéi b chuyén déng 302 ¢6 thé, ching han, x4c dinh
thong tin bang cach thuc hién AMVP va ché dd hop nhét.

Khéi bu chuyén dong 302 ¢6 thé tao cac khdi duge b chuyén dong, ¢6 thé thuc

hién ndi suy dua trén cc b loc ndi suy. Céc dinh danh cho cée b loc ndi suy can
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duoc st dung ¢6 d6 chinh xéac pixel con ¢6 thé duge bao gdm trong phan tir ci
phaps.

Khéi bu chuyén dong 302 co thé sir dung cac bd loc ndi suy nhu duge st dung
bing bd ma hoa video 20 trong khi ma hoa khdi video dé tinh toan cac gia tri dugc
noi suy déi véi cac pixel s6 nguyén phu cua khéi tham chiéu. Khéi bu chuyén dong
302 c6 thé x4c dinh céc bd loc ndi suy duge st dung bang bd ma hoéa video 200
theo thong tin ¢t phap dugc nhan va st dung cac bd loc ndi suy dé tao cac khéi du
béo.

Khéi bu chuyén dong 302 c6 thé sir dung mot sb thong tin ct phéap dé xac dinh
cac kich thude cia cée khéi duge st dung d& ma hoa (cac) khung va/hodc (cac) lat
ctia chubi video duge mi hoéa, thong tin phén ving ma md ta cach thic mdi khéi
16n cta anh ctia chudi video duge mi hoa dugce phin ving, cac ché db chi béo cach
ma héa mbi phan ving, mdt hodc nhiu khung tham chiéu (va danh sich khung
tham chiéu) @i v6i mdi khdi duge ma héa ngoai, va thong tin khac dé giai ma chudi
video dugc ma hoa.

Khéi du bao trong 303 ¢6 thé sir dung céc ché dd du bdo trong chéng han duoc
nhan trong dong bit & tao khéi du béo tir cac khdi lién ké trong khong gian. Khéi
luong tir nguoe 303 luong tr nguoe, ching han, bo luong tir, cac hé sb cia khoi
video duoc luong tir dugc tao trong dong bit va dugc giai ma béng khéi giai ma
entropy 301. Khdi bién d6i nguoc 303 4p dung bién dbi ngugc.

Khéi tai tao 306 c6 thé tinh tdng cac khdi du véi cac khéi du bao trong tmg
duge tao bai khdi bu chuyén dong 202 hoic khéi du béo trong 303 dé tao cac khéi
duogc gidi ma. Néu cén, bd loc tach khdi co6 thé cling dugce ap dung dé loc céc khéi
duogc gidi ma dé loai bo cac gia tuong khéi. Sau d6 cac khéi video duge giai ma
dugec luu trit trong bd dém 307, ma tao cac khéi tham chiéu dé bu chuyén dong tiép
theo.

Fig.11 1a luu d6 biéu dién phuong phap xt ly video theo sing ché. Phuong phép
1100 bao g&‘)m, & hoat déng 1110, thuc hién bién dbi gifta video va biéu dién dong
bit cta video. Biéu dién dong bit tuan theo quy thc dinh dang ma xéc dinh ring kha

ning ap dung ctia cong cu ma hoa tinh loc MV phia bd giai ma va céng cu mé hoa
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ludng quang hai huéng cho anh video dugc chi bio riéng r€ trong biéu dién dong
bit.

Fig.13 12 luu d6 biéu dién phuong phép 1300 xit ly video theo séng ché. Phuong
phép 1300 bao gdm, & hoat dong 1310, x4c dinh, dbi v6i bién ddi gira anh hién tai
ctia video va biéu dién dong bit cia video, stt dung cdng cu tao ma dya trén diéu
kiéh duoc lién két vai kich thude clia mot phén cua mot trong nhiu anh tham chiéu
hodc anh hién tai. Phurong phap 1300 cling bao gém, & hoat dong 1320, thuc hién
bién @bi dwa trén viéc xac dinh.

Theo mdt sb phuong 4n thuc hién, viée sir dung bao gbm liéu cong cu ma cb
dugc kich hoat cho anh hién tai. Theo mot sb phuong 4n thyc hién, phén anh bao
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anh. Theo mét s phuong 4an thyc hién, cdng cu ma bao gdm cbéng cu ma héa tinh
loc MV phia b6 gidi ma, cong cu ma hoa ludng quang hai huéng, cong cu ma hoa
tinh loc du bdo ¢6 ludng quang (PROF), hodc bd loc ndi suy c6 dd chinh xac ntra
diém anh @ bu chuyén dong. Theo mét s6 phuong 4n thyc hién, cong cu ma con
bao gdm cong cu ma héa du bao MV thoi gian, cong cu mé hoa nhidu tip bién ddi,
cong cu ma hoa ALF gitta cdc thanh phén, céng cu ma héa phan vang hinh hoc, qua
trinh két hop cho cong cu tao ma ma tach khéi thanh nhiéu phén viing, cong cu tao
ma yéu cau thong tin dugc luu trit trong anh khac véi anh hién tai, cong cu tao ma
tao tmg vién hop nhét theo cdp, du bédo kép co cac trong s6 mirc CU, cong cu ma
héa dir bdo co trong s, cong cu mi hda du béo afin, hodc cong cu ma héa d phan
giai MV thich tng.

Theo mét sd phuong 4n thuc hién, cong cu ma bi v6 hiéu hda néu diéu kién xéc
dinh kich thu6c trong mot phan ciia it nhit mot trong nhidu anh tham chiéu khéc
véi kich thuée cia anh hién tai dugce théa mén. Theo mot sb phuong én thuc hién,
kich thudc cia phén dugc chinh stra dé x4c dinh. Theo mot sb phuong 4n thuc hién,
viéc st dung c6ng cu ma dya trén it nhéit mét trong (1) chiéu rong cua anh trir di
mot hodc nhiéu d6 léch ngang, hoic (2) chiéu cao cta anh trir di mot hodc nhiéu do
1éch doc. Theo mot ) phuong an thyc hién, mot hodc nhiéu d6 léch ngang bao gém

d6 1&ch bén trai dbi véi cira s6 chia ty 1&. Theo mét s6 phuong én thyc hién, mét
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hodc nhiéu d6 1&ch doc bao gém do 1éch trén dbi v6i cira s chia ty 1€. Theo mot sb
phuong 4an thyc hién, mot hodc nhiéu d6 1éch ngang bao gém do6 1éch bén phai va
d6 1éch bén trai cho cira sb chia ty 1€. Theo mot sb phuong an thuc hién, mot hodc
nhidu d@6 Iéch doc bao gdm d6 1éch dudi va @ léch trén dbi véi cira s chia ty 1&.
Theo mot s& phuong 4an thuc hién, mot hodc nhiéu d6 1éch ngang bao obm gia tri,
dura trén, viéc chia tj 1€ tng cta @0 16ch bén phai va do 1&ch bén tréi dbi v6i oira s6
chia ty 1€. Theo mot sd phuong an thyce hién, mot hodc nhidu d6 l1éch doc bao gdm
gia tri dya trén viéc chia ty 1€ tbng d6 léch dudi va do 1éch trén d6i v6i cira sb chia
ty I&.

Theo mdt sb phuong 4n thuc hién, cong cy mé bi vo hidu héa néu

>+

diéu kién xéc
dinh c4c kich thuéc clia cac phan cta it nhat hai trong nhicu anh tham chi€u la khac

nhau duge théa man. Theo mot sd phuong én thyc hién, tng vién hop nhét theo cip
th nhét duge dénh déu 14 khong kha dung néu céc kich thude clia cac phén cua it
nhét hai trong nhiéu anh tham chiéu duge str dung dé din xuét Gmg vién hop nhat
theo cap thir nhét d6i v6i mot hoic hai danh séch anh tham chiéu 1 khac nhau. Theo
mot s6 phuong an thyc hién, phén tir ¢t phép chi bao viéc sir dung cong cu ma duge
b4o hidu c6 didu kién trong biéu dién dong bit dya trén cac kich thudc cia céc phan.
Theo mdt sb phuong an thuc hién, phﬁn tir ¢t phap chi bdo viéc sir dung cdng cu
ma bi bo qua trong bidu dién dong bit.

Theo mdt s phuong 4n thyc hién, phén tir ¢t phap chi béo viée sir dung cong
cu mi duge bao gdm c6 diéu kién trong biéu dién dong bit con dya trén lidu qua
trinh 14y mau lai anh tham chiéu (RPR) dugc kich hoat. Theo mot s6 phuong 4n
thuce hién, phan tr cti phap bao gdm mot trong amvr_precision_idx, sym_mvd_flag,
hodc mmvd merge flag. Theo mét sé phuong 4n thyc hién, phép bién ddi theo viée
stt dung cdng cu ma duge chinh sira dya trén céc kich thude cua cac phén. Theo
mdt s phuong 4n thyc hién, phép bién dbi bao gdm budc dén xudt MVD cho danh
sach anh tham chiéu trong qué trinh MVD d6i xtmg, viéc din xuét dira trén hiéu sb
ca céc kich thude clia cac phéan clia it nhit hai trong nhidu anh tham chiéu. Theo
mdt s& phuong 4n thyc hién, phép bién dbi bao gdm budc dan xuét tng vién hop
nhét theo cip, va viéc dan xuét bao gdm 4p dung trung binh c6 trong s6 dua trén

hiéu sb cua céc kich thude ciia cc phan cua it nhét hai trong nhiéu anh tham chiéu.
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Fig.14 12 luu dd biéu dién phuong phép 1400 x( 1 video theo séng ché. Phuong
phap 1400 bao gdm, & hoat dong 1410, thuc hién bién ddi giita khéi ciia video va
biéu dién dong bit ctia video. Trong khi bién ddi AMVR c6 vecto chuyén dong o
chinh xac 1/2-pel dugc kich hoat cho khdi do qué trinh 14y mau lai 4nh tham chiéu
c6 thé 4p dung cho khdi.

Theo mét s6 phuong 4n thuc hién, by loc ndi suy khac nhau duge sit dung cho
céc khoi c6 @6 chinh x4c khac ngoai d chinh xac % pel. Theo mét sb phuong 4n
thuc hién, diéu kién duoc lién két véi kich thuéde cia phén anh tham chiéu dugc chi
béo boi co duogce lién két v6i anh tham chiéu. Theo mot sb phuong 4n thuc hién,

cong cu ma bi vo hiéu héa néu cd chi bdo rang it nhat mdt anh tham chiéu trong
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4n thuc hién, c&

Aot cbal 2nh tham oh
I n thre hien,
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danh sach anh tham chiéu duoc chia ty 1€. Theo mot

bao gbm RefPicIsScaled[0][refldxL.0], trong d6 refldxL.0 1a chi s6 cho danh sach

un
O

phuong
anh tham chiéu th nhit. Theo mot s phwong 4an thuc hién, ¢ bao gbm
RefPicIsScaled[0][refldxL1], trong d6 refldxL1 la chi s6 cho danh sach anh tham
chiéu thit hai. Theo mét sb phuong 4n thyc hién, c& dugce x4c dinh trong qua trinh
tao danh sach anh tham chiéu.

Fig.15 14 Iuu db biéu dién phuong phéap 1500 xt ly video theo séng ché. Phuong
phép 1500 bao gém, & hoat dong 1510, xac dinh, dbi v6i bién d6i gifra khéi cia
video va biéu dién dong bit cua video, téng ctia hiéu sb tuyét dbi duge st dung trong
cébng cu ma hoa ludng quang hai huéng (BDOF) hoic cong cu md héa DMVR theo
céch thirc dua trén chiéu sau bit cia khdi. Phuong phép 1500 ciing bao g0m, & hoat
ddng 1520, thuc hién bién dbi dua trén viéc xac dinh.

Theo mdt sb phuong an thuc hién, téng cua hiéu sb tuyét dbi dugce xé dich dua
trén ham cta chiu sdu bit trude khi duogc so sanh véi ngudng cho cong cu mé hoa
BDOF hoic ¢dng cu ma héa DMVR. Theo mét sb phuong an thyuc hién, téng cua
hiéu sb tuyét dbi dugc so sanh véi ngudng dugc chinh stra dua trén ham cua chidu
sau bit.

Theo mét sd phuong 4n thyc hién, phép bién ddi bao gdm ma héa video thanh
bidu dién dong bit. Theo mét sb phuong 4n thyuc hién, phép bién dbi bao gdm giai

ma biéu din dong bit thanh video.
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Mot sb phuong 4n thuc hién séng ché bao gdm quyét dinh kich hoat céng cu
hodc ché d6 xir Iy video. Trong vi du, khi cong cu hodc ché 6 xtr ly video duoc
kich hoat, b6 ma héa s€ sir dung hodc trién khai cong cu ho#ic ché @0 khi xtr ly khéi
video, nhung c6 thé khéng nhat thiét chinh stra dong bit thu dugc dya trén viée sir
dung cong cu hodc ché 5. Tuc 13, phép bién ddi tir khéi video sang biéu dién dong
bit cta video s& str dung cdng cu hodc ché d6 xir 1y video khi duge kich hoat dya
trén quyét dinh nay. Trong vi du khéc, khi céng cu hodc ché @6 xir Iy video dugc
kich hoat, bd giai ma s& xt Iy dong bit v6i nhan thirc rang dong bit d& dugc chinh
stra dura trén cong cu hodc ché d6 xir Iy video. Ttrc 13, phép bién dbi tir biéu dién
dong bit cia video sang khéi video s& dugc thue hién nhd st dung cong cu hodc
ché d6 xtt Iy video dugc kich hoat dya trén quyét dinh.

Mot s phuong 4n thuc hién séng ché bao gdm quyét dinh dé v6 hiéu héa cong
cu hodc ché d6 xir ly video. Trong vi dy, khi cdng cu hodc ché d6 xit Iy video bi vo
hiéu héa, bd ma hoa s&€ khong st dung cong cu hodc ché do trong phép bién d6i clia
khéi video sang biéu dién dong bit cia video. Trong vi du khéc, khi cong cu hodc
ché d6 xr Iy video bi vo hiéu hda, bd gidi ma s& xir Iy dong bit v&i nhén thirc rang
dong bit da khong duge chinh sira nho st dung cong cu hoac ché o xir ly video
duoc kich hoat dua trén quyét dinh.

Céc giai phép, céc vi dy, cac phuong an thyc hién, cdc mddun va céc hoat dong
chitc ning dugc boc 10 va khac duge mo ta trong tai li€u co thé dugc trién khai
trong hé mach dién tu sb, hoidc trong phén mém may tinh, firmware, hodc phﬁn
cung, bao gém cac ciu trac duge bdc 16 trong tai lidu va cac tuong duong v& mat
cAu tric, hoac két hop cia mot hodc nhiéu trong ) ching. Céac phuong 4n thuc hién
dugc bdc 10 va cac phuong an khac cd thé duoc trién khai dudi dang mot hodc nhiéu
san phém chuong trinh mdy tinh, chéng han, mot hoac nhiéu mé dun 1énh chuong
trinh méy tinh dugc mi hoa trén phuong tién may tinh doc dugc dé thuc thi bai,
hoic dé didu khién hoat dong cta, thiét bi xr Iy dir liéu. Phuong tién may tinh doc
duoc c6 thé 1a thiét bi luu trir may doc dugc, nén tang luu trit may doc dugc, thiét
bi nhé, hop chét thue hién tao thanh tin hiéu duoc lan truyén mady doc duoc, hoac
t6 hop ciia mot hodc nhidu trong s6 ching. Cum tlr “thiét bi xr Iy dit liéu” bao gdbm

tht c4 cac thiét bi, bo phén, va may dé xur ly dit lidu, bao gém thong qua vi duy, bd
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xit Iy I4p trinh duge, méy tinh, hoic nhidu bd x Iy hogc mdy tinh. Thiét bj ¢6 thé
bao gbém, bén canh phén ctmg, mi tao mdi trudng thyuc thi cho chuong trinh may
tinh dang chay, chéng han, mi ma tao firmware bd xir 1y, xép ch(“)ng giao thirc, hé
théng quan tri co s& di lidu, hé didu hanh, hodc két hop clia mot hogc nhiéu trong
sb ching. Tin hiéu duogc lan truyén 12 tin hiéu dugc nhéan tao, chalmg han, tin hiéu
dién dugc tao bing mdy, quang hoc, hodc dién tir, dugce tao dé m3 héa thong tin dé
truyén dén bo phan nhan thich hop.

Chuong trinh may tinh (cling dugc biét dén nhu 14 chuong trinh, phén mém, tmg
dung phén mém, tap 1énh, hodc ma) cd thé duoc viét & dang ngdn ngit 14p trinh bét

k¥, bao gdm céc ngdn ngit bién dich hogc thong dich, va c6 thé dugc trién khai &

bt ky, bao gdm duéi dang chuong trinh doc 1ap hodc dudi dang mddun, thanh
phén, trinh con, hodc don vi khac thich hop dé sur dung trong moi trudng tinh toan.
Chuong trinh mdy tinh khong nhét thiét twong tng véi tép tin trong hé théng t&p
tin. Chuong trinh c6 thé dwoc luu tri trong phan tép tin chira cac chwong trinh hodc
dit liéu khéc (ching han, mot hoic nhiéu tép tin duge luu tri trong tai liéu ngdn ngfr
d4nh d4u), trong mot tép tin danh cho chuong trinh dang chay, hodc trong nhiéu tép
tin phéi hop (chéng han, céc tép tin ma luu trit mot hodc nhiéu modun, chuong trinh
phu, hodc céac phén m3). Chuong trinh mdy tinh c6 thé dugc khai trién dé duoc thuc
thi trén mdt may tinh hodc trén nhiéu m4y tinh duogc dat & mot diém hodc dugc phan
tan gifra nhiéu dia diém va duoc lién két bang mang truyén thong.

Céc tién trinh va cac ludng 16gic duge mo ta trong tai liéu c6 thé dugc thuc hién
bing mot hodc nhiéu bd xir Iy 14p trinh duge thue thi mot hodc nhiéu chuong trinh
may tinh dé thuc hién céc chirc ning bing cach hoat dong trén dir liéu d4u vao va
tao d4u ra. Céc tién trinh va cac luéng 16gic cling ¢o thé duoc thuc hién béi, va thiét
bi cling cd thé duge trién khai dudi dang, hé mach 16gic chuyén dung, chéng han,
FPGA (méang cdng dang trudng 1p trinh dugc) hogc ASIC (mach tich hop tmg
dung cu thé).

Céac bd xtr 1y thich hop dé thuc thi chuong trinh may tinh bao gbm, théng qua
vi duy, ca bo vi xit Iy da ndng va chuyén dung, va bét ky mot hodc nhiéu bo xir Iy
cua loai mdy tinh sb bat ky. Néi chung, by xt Iy s& nhén céc 1énh va dit liéu tr bd

nhé chi doc hodc bd nhd truy nhép ngau nhién hodc ca hai. Cac phén tr co ban cua

-118-



53269 | 119/142

méy tinh 12 bd x1r Iy @& thyc thi cac 1énh va mdt hogc nhidu thiét bj nhé dé luu trit
1énh va dit liéu. Noi chung, may tinh cling s& bao gbm, hodc dugc ghép ndi van
hanh d& nhan dit lidu tir hodc truyén dit liéu dén, hodc ci hai, mét hogc nhiéu bd
phan Iuu trir dit liéu 16n dé wu trit dit liéu, chang han, dia tir, dia quang tir, hogc dia
quang. Tuy nhién, may tinh khong cAn c6 céc thiét bi ndy. Cac phuong tién may
tinh doc dugc thich hop dé Iuu trit cac 1énh chuong trinh méy tinh va di liéu bao
gbm tAt ca cac dang ciia bd nhé bét bién, phurong tién va thiét bi nhd, bao gbm thong
qua vi du céc thiét bi nhé ban din, ching han, EPROM, EEPROM, va cac thiét bi
nhd nhanh, dia tir, ching han, dia cimg bén trong hodc dia thao dugc; dia quang tir;
va dia CD ROM va DVD-ROM. B¢ xr ly va bd nho ¢o thé duge bd sung bing,
hoic duogc dura vao trong, hé mach l6gic chuyén dung. |

Trong khi sdng ché c6 nhidu dic ta, cac dic ta nay khong duge hiéu nhu 14 cac
gidi han ¢ pham vi ctia d6i tugng hodc ph?m c6 thé duoc bao hd, nhung dudi dang
cac phan mo ta clia cac dAu hiéu ma c6 thé riéng cho cac phuong 4n thuc hién cu
thé ctia cac phirong 4n cu thé. Cac diu hiéu cu thé duge mo ta theo sang ché trong
ngft canh cta cac phuong an thirc hign riéng r€ cling ¢o thé dugc trién khai két hop
theo mot phuong an thuc hién. Ngugc lai, cac dAu hiéu khéac nhau duqé md ta trong
ngilt canh ciia mdt phuong &n thuc hién cling co thé duoc trién khai theo nhiéu
phuong an thyc hién riéng ré hodc trong tb hop phu thich hop bét ky. Ngoai ra, mic
di cac diu hiéu c6 thé duge mo ta trén day nhu 1a hoat dong trong céc td hop cu
thé va thdm chi dugc bao ho ban d4u, mot hoic nhiéu d4u hiéu tur td hop duoc béo
ho c6 thé trong mot s6 truong hop duge thyc thi tir t4 hop nay, va td hop duge bao
ho ¢4 thé danh cho t6 hop phu hodc bién thé cta t6 hop phu.

Twong tir, trong khi cdc hoat dong duge md ta trong cac hinh v€ theo th tu cu
thé, diéu nay khong dugc hidu nhu 13 yéu cdu ring cac hoat dong nay dugc thuc
hién theo th tu cu thé dugc thé hién hoic theo thu tu 14n luot, hodc tit ca cac hoat
ddng duge minh hoa dugce thuc hién, dé ¢6 cac két qua mong mudn. Ngoai ra, viéc
tach riéng céc thanh phén khéc nhau cia hé théng theo cac phuong 4n thyc hién
duoc mo ta theo sang ché s& khong dugce hiéu nhu 14 yéu cdu tach riéng theo tht ca

céc phuong 4n thyc hién.
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Chi vai cach trién khai va vi du duge md ta va cac trién khai khac, cac tang
cudng va cac bién thé co6 thé duge thuc hién dya trén phén dugc mo ta va duoc

minh hoa trén sang cheé.
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YEU CAUBAO HO
1. Phuong phép xur ly video bao gdm céc buéc:
x4c dinh, @i v6i phép bién dbi gitra khdi hién tai cia anh hién tai cia video
va dong bit ciia video, liéu c6 vo hiéu hoa cong cu tao ma tinh loc dé tinh loc vecto
chuyén dong hodc mAu du bio dbi v6i khéi hién tai boi gia tri d6 1éch; va
thue hién bién ddi dya trén budc xac dinh,
trong d6 cdng cu tao ma tinh loc bi vo hiéu héa khi kich thudce cua anh tham
chiéu ctia mdt hodc nhidu anh tham chiéu cta khéi hién tai khac véi kich thudce cta
anh hién tai, hoic kich thudc cia ctra sb chia ty 1é trong anh tham chiéu cua mét
hodc nhiéu 4nh tham chiu ctia khéi hién tai khéc véi kich thudce cua cira s6 chia ty
1é trong anh hién tai.
2. Phuong phéap theo diém 1, trong d6 cong cu tao ma tinh loc bao gbm cbng cu tao
mi tinh lgc thit nhét, va
trong d6 cong cu tao ma tinh loc thir nhét tinh loc vecto chuyén dong dugc béo
hiéu dya trén it nhét mot vecto chuyén dong c6 do [¢ch vai vecto chuyé-n dong dugc
bao hicu.
3. Phuong phéap theo diém 1, trong d6 cong cyu tao ma tinh loc bao gbm cong cu tao
ma tinh loc thir hai, va
trong d6 cong cu tao ma tinh loc thir hai nhén tinh loc vecto chuyén dong dua
trén it nhat mot gia tri gradien twong ng voi mau trong kh6i tham chiéu cta khéi
hién tai.
4. Phuong phép theo diém 1, trong d6 ché d6 afin duoc 4p dung cho khdi hién tai
va cac mAu dy béo ban du clia khdi phu ctia khdi hién tai duge tao,
trong d6 cong cu tao ma tinh loc bao gém cbng cu tao ma tinh loc thir ba,
trong d6 cdng cu tao mi tinh loc thir ba dugc &p dung cho tao cac mau du bao
cudi cung ddi véi khéi phu bang cach dan xuét tinh loc dy bdo dya trén céc chénh
1éch vecto chuyén dong dMvH va/hodc dMvV, va
trong @6 dMvH va dMvV chi béo cic chénh 1éch vecto chuyén dong doc theo
phuong ngang va phuong doc.
5. Phuong phap theo diém 4, trong d6 coéng cu tao ma tinh loc thir ba bi v6 hig¢u hoa

d4i véi danh sach tham chiéu thir nhat cta khéi hién tai khi kich thuGe cia anh tham
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chiéu trong danh sach tham chiéu thir nhét khac véi kich thude cta anh hién tai,
hoic kich thudc cua ctra sd chia ty 1é trong anh tham chiéu trong danh sach tham
chidu thir nhit khac véi kich thudc cia cira sd chia ty 18 trong nh hién tai, va
trong d6 cong cu tao ma tinh loc thir ba bi v6 hi€u hoa dbi véi danh sach anh
tham chiéu tht hai cta khdi hién tai khi kich thudc cia anh tham chiéu trong danh
sach anh tham chiéu tht hai khac véi kich thude cta anh hién tai, hogc kich thude
cta cira sd chia ty 1é trong anh tham chiéu trong danh sach dnh tham chiéu thir hai
khac véi kich thude cia cira sb chia ty 18 trong anh hién tai.
6. Phuong phép theo diém 1, trong @6 liéu cong cu tao ma tinh loc bi vo hi¢u héa
duge x4c dinh dya trén cac gia tri cia mot hodc nhidu c&r 14n lugt duge lién két véi
mot hojc nhiéu anh tham chiéu.

7. Phuong phap theo diém 6, trong d6 khi kich thudce cia dnh tham chiéu trong
danh séch tham chiu thtr nhat of khi hién tai khac v6i kich thuée cua dnh hién tai,
hoic kich thudc cia ctra sd chia ty 1€ trong anh tham chiéu trong danh séch tham
chiéu tht nhét cua khéi hién tai khac véi kich thudce cia clira s chia ty 18 trong anh
hién tai, gia tri cia c& thir nhét duoc gan khong bang 0, va

khi kich thu6e cia anh tham chiéu trong danh sach anh tham chiéu th@ hai cia
Kkhéi hién tai khac véi kich thuéc cta anh hién tai, hodc kich thude ctia cira s6 chia
ty 1€ trong &nh tham chiéu trong danh sach &nh tham chiéu thit hai cta khéi hién tai
khac véi kich thudce cla cira sb chia ty 16 trong anh hién tai, gia tri clia c& thir hai
dugc gan khong bang 0.

8. Phuong phép theo diém 6, trong 46 mot hogc nhidu c& duoc din xuét trong qua

trinh tao danh sach anh tham chiéu.
9. Phuong phép theo diém 1, trong @6 kich thudce cua clra s6 chia ty 1& dugc xac
dinh dua trén it nhét mot ctia 6 1éch bén tréi dugc lién két véi cira s0 ty 1€, d6 léch
bén phai duge lién két véi cira s6 ty 18, do léch dudi duge lién két voi cira sb tj 1¢,
hodc d6 1éch trén duoc lién két v6i clra s6 ty 18.

10. Phuong phép theo diém 1, trong d6 d6 phan giai vecto chuyén déng thich tmg
dwoc kich hoat d5i v6i khéi hién tai khi kich thuée cia anh tham chiéu clia mot
hoic nhiéu anh tham chiéu ctia khéi hién tai khac v6i kich thudce cta anh hién tai,

hoiic kich thuéce ctia cira s6 chia ty 1é trong anh tham chiéu ciia mdt hodc nhi€u anh
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tham chiéu cta khédi hién tai khéc véi kich thuéc cia clra sb chia ty 1€ trong 4nh
hién tai.
11. Phuong phap theo diém 1, trong d6 phép bién ddi bao gdm budc ma héa anh
hién tai thanh dong bit.
12. Phuong phép theo diém 1, trong d6 phép bién dbi bao gdm budc gidi ma anh
hién tai tir dong bit.
13. Thiét bi xtr Iy dit liéu video bao gdm bd xir Iy va bo nhé bt bién c6 cac 1énh
trén d6, trong d6 cac 1énh khi thyc thi bing b xir 1y, khién bo xit ly:

x4c dinh, dbi v6i phép bién dbi gitra khdi hién tai clia anh hién tai cia video

va dong bit clia video, liéu c6 v6 hiéu hda cdng cu tao mi tinh lgc dé€ tinh lgc vecto

r
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chuy :
thye hién phép bién ddi dua trén budc xé4c dinh,

trong d6 cong cu tao ma tinh loc bi vo hiéu hoa khi kich thudce cia anh tham
chiéu ctia mot hodc nhidu dnh tham chiéu ctia khéi hién tai khéc véi kich thude cia
anh hién tai, hodc kich thudc cia cua sb chia ty 1€ trong 4nh tham chiéu ciia mot
hodc nhiéu anh tham chiéu ciia khéi hién tai khac véi kich thuée cia cira s chia ty
1€ trong anh hién tai.
14. Thiét bi theo diém 13, trong dé céng cu tao ma tinh loc bao gbm cong cu tao
mi tinh loc thir nhét, va

trong d6 cdng cu tao mé tinh loc thir nhét tinh loc vecto chuyén dong dugc bao
hiéu dya trén it nhét mot vecto chuyén dong c6 do léch véi vecto chuyén dong duoc
béo hiéu.
15. Thiét bi theo diém 13, trong d6 cong cu tao ma tinh loc bao gbm céng cu tao
ma tinh loc thit hai, va

trong d6 cong cu tao ma tinh loc thr hai nhén tinh loc vecto chuyén dong dua
trén it nhit mot gié tri gradien twong ng véi mau trong khéi tham chiéu cta khéi
hién tai.
16. Thiét bi theo diém 13, trong do ché d6 afin duge ap dung cho khéi hién tai va
cac mau dyu bao ban dau cta khéi phu cua khéi hién tai dugce tao,

trong d6 cdng cu tao mA tinh lgc bao gdm céng cu tao ma tinh loc thit ba,
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trong d6 cong cu tao mA tinh loc thr ba dugc 4p dung cho tao cac mau dy bao
cubi ciing dbi v6i khdi phu bing cach din xuét tinh loc du bdo dya trén cac chénh
1éch vecto chuyén dong dMvH va/or dMVV, va

trong d6 dMvH va dMvV chi bdo cac chénh 1€ch vecto chuyén dong doc theo
phuong ngang va phuong doc.
17. Thiét bi theo diém 16, trong d6 cong cu tao ma tinh loc thir ba bi v6 hiéu héa
d6i v6i danh sach tham chiéu tha nhat ctia khéi hién tai khi kich thude cia &nh tham
chiéu trong danh sach tham chiéu thtr nhit khac véi kich thude cia dnh hién tai,
hoic kich thudc cia cira s6 chia ty 1€ trong anh tham chiéu trong danh sach tham
chiéu thir nhét khac véi kich thude cla cira sd chia ty 1€ trong anh hién tai, va

’i. J4 A o 1 L4 A A r A./( r 14 2
A o~ v + A f 3 3 3 1
d6 cong cu tao mi tinh loc thir ba bi vd hiéu hoéa ddi véi danh sach anh

tron

aQ

tham chiéu thtr hai ctia khéi hién tai khi kich thu6c ctia anh tham chiéu trong danh
sach anh tham chidu thir hai khac véi kich thuéc cta anh hién tai, hodc kich thude
cla ctra s6 chia ty 1é trong anh tham chiéu trong danh sch &nh tham chiéu thir hai
khéc véi kich thude cia ctra sb chia ty 1€ in 4nh hién tai.
18. Thiét bi theo diém 13, trong d6 lidu cong cu tao ma tinh loc bi v6 hiéu hoa duge
x4c dinh dua trén cac gia tri cia mot hodc nhidu co 14n lugt dugce lién két voi mot
hozc nhidu anh tham chiéu.
19. Bét ghi may tinh doc dugc bt bién luu trit c4c 1énh khién bd xir 1y:

x4c dinh, déi v6i phép bién dbi gitra khdi hién tai ctia anh hién tai ciia video
va dong bit cta video, liu ¢6 v6 hi¢u hda cong cu tao ma tinh loc dé tinh loc vecto
chuyén dong hodc miu du béo déi véi khi hién tai boi gia tri d6 1gch; va

thuc hién phép bién dbi dya trén bude xac dinh,

trong dé céng cu tao ma tinh loc bi vd hiéu hda khi kich thuéc cta anh tham

chiéu ctia mdt hodc nhiu anh tham chidu ctia khéi hién tai khac véi kich thudce cua
anh hién tai, hodc kich thudc cia ctra sb chia ty 1é trong anh tham chiéu cta mot
hodc nhiéu anh tham chiéu ctia khéi hién tai khéc véi kich thude cla cira s6 chia ty
1€ trong anh hién tai.
20. Vit ghi may tinh doc dugc bat bién Iuu trit dong bit ctia video dugce tao bdi
phuong phap dugc thire hién bdi thiét bi xtr 1y video, trong d6 phuong phép bao

gom céc budce:
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xac dinh, dbi véi khéi hién tai cta anh hién tai clia video, liéu c6 v6 hiéu hda

cdng cu tao ma tinh loc dé tinh loc vecto chuyén dong hoic mau dyu bao dbi véi
khéi hién tai béi gia tri d6 1&ch; va

tao dong bit dua trén bude xéc dinh,

trong d6 cdng cu tao ma tinh loc bi v6 hiéu hoa khi kich thudc cia anh tham

chiéu ciia mdt hodc nhidu anh tham chiu ctia khéi hién tai khéc véi kich thude cua

anh hién tai, hoac kich thuéc cta cira s6 chia ty 1é trong anh tham chiéu cta mot

hodc nhiéu anh tham chiéu cia khéi hién tai khac véi kich thudce cia cira sb chia ty

1é trong anh hién tai.
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thurc hién bién ddi gitra khéi video hién tai va bidu difn duoc mi héa cia khdi
video hién tai, trong do, trong khi bién dbi, néu d6 phan giai vi/hoic kich thudce
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khéng 14n cdn dugce du bao nho st dung khéi video hién tai
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1300

N

xac dinh, doi véi bién d6i gitra anh hién tai coa video va biu dién dong bit cua
video, sir dung cong cu tao md dya trén dicu kién dugce lién ket véi kich thude cia
mot phan ciia mdt trong nhiéu dnh tham chi¢u hodc anh hién tai
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thue hién bién dbi dwa trén viée xac dinh
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Fig.13
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thue hién bién dbi gifta khéi cua video va biéu dién dong bit clia video, trong d6 trong
khi bién d61i AMVR c¢6 vecto chuyén ddng d6 chinh xac 1/2 pel duroc kich hoat cho
khoi do qua trinh lay mau lai anh tham chiéu c6 the 4p dung cho kho1
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xac dinh, 6‘01 véi bién ddi gitra khéi cia video va biéu dién dong bit cia video, tong
cta hiéu sb tuyet 61 duge sir dung trong cong cu mi héa ludng quang hai huéng 1510
(BDOF) hodc cdng cu mi hdéa DMVR theo cach thire dyra trén chiéu sau bit cia khdi /\/

thye hién bién d6i dua trén viée xac dinh /\/ 1520

Fig.15
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