(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

(19) Cong hoa xa hgi chi nghia Viét Nam (VN) (11)
CUC SO HU'U TRI TUE
1-0044511

(51)202001 4N 19/129; HO4N 19/176 (13) B

(21) 1-2021-04621 (22) 22/01/2020

(86) PCT/CN2020/073877 22/01/2020 (87) W02020/151753 30/07/2020

(30) 62/796,611 25/01/2019 US; 62/802,139 06/02/2019 US; 62/813,208 04/03/2019 US;
62/822,771 22/03/2019 US; 62/824,467 27/03/2019 US

(45) 25/04/2025 445 (43) 25/11/2021 404A

(71) HFI Innovation Inc. (TW)
3F.-7, No.5, Taiyuan 1st St., Zhubei City, Hsinchu County 302, Taiwan

(72) CHUANG, Tzu-Der (CN); CHEN, Ching-Yeh (CN).

(74) Cong ty TNHH Truong Xuan (AGELESS CO.,LTD.)

(54) PHUONG PHAP VA THIET Bl MA HOA HOAC GIAI MA CAC DU THUA DU
DOAN TRONG HE THONG LAP MA VIDPEO



(21) 1-2021-04621

(57) Sang ché d¢ chp den phisong phap va thift bi mé héa hodc giai ma cac du thira du

1 u

doan trong hé thong 14p ma video. Theo phuceng phip ndy, ving sau khi dua hé sb vé
khong dugc xéc dinh. 83 cic ving tréng dwgce 14p mé ndi dung con lai dugce xéc dinh
cho khéi chuyén doi {Transform Block - TB) hién thoi dya trén kich ¢& cia ving sau

Kkhi dua hé s6 vé khong. TB hién théi duge mi hoa hodc duoc giai ma bang céach st

dung lap ma ndt dung co didu kién rang budc duya trén sb cac ving tréng duoc 1ap ma
néi dung con 1zl Theo phucng phap khic, s6 cac ving trong duogc lap mi ndi dung
con lai dugce xdc dinh cho TB hién thér dua trén chi s6 nhém hé s6 (Coefficient Group

C() ¢ nghia cudr cong
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Nhin TB (khéi chuyén d C“) 1ién thai duge 14p ma tuong Ung voi cac hé

56 chuyén doi duge 1ip mi 1ién quan dén TB hién thoi s& dugc giai ma tai f 410
bo gial ma

¥

Xéc dinh tri 54 dau tién 1on nhit ciia s6 cac ving trong dugc 1ap ma ndi —~ 490
dung con lai cho TB hién thét dua trén kich ¢& clia ving sau khi dua hé
s6 ve khong

¥

Giai mi cac hé s8 chuyén d6i cia TB hién thoi dé tao ra TB hién thoi
dugc tai tao bang ¢ cach st dung 1ép ma n6i dung c6 diéu kién rang budc
dua trén s cac vimg trong duge 13p mé ndi dung con lai, trong d6 co ché _f_ 430
bo qua duge dp dung thay cho co ché 13p ma dya trén ndi dung théng
thuemg khi s6 cac ving trong dugc 1ap ma ndi dung con lai nho hon gid
tr1 ngudng thir nhét
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Lmh vire k¥ thudt dwoce 48 cdp

- Sang ché dé “n doi cac du thira du doan trong bd ma hoa

hodc b gidi méa video. Cy the hon 14, sang ché dé cap dén cac phuong phap 1am giam
d6 phic tap déi voi 1ip ma ofl phap cla cac hé s6 chuyen do6i bang cach sir dung lap

mi entrapy dua trén ndi dung ¢4 co ché bo qua.

Tinh trang ki chudit ciia sdng ¢ hé

Chuin lip ma (High Efficiency Video Coding -
HEVC) (Rec. TTU-T H265 | ISO/IEC 23608-2 phién ban 3: HEVC, thang 4, 2015)

digre phat tr

bt dir an nghién oo vedeo chung cia nhom chuyén gia 13p ma video

VCEG (Viden coding Experts Group - VCEG) ) dén tir ITU-T va nhom chuyén gia hinh
“ o)

anh dong MPEG ISO/IEC(Moving Picture Experts Group - MPEG), va c6 quan hé dac

1
~

biét voi nhan duge goi a4 abom hop tde chung vé 1ap ma video JCT-VC (Joint

e

Collaborative Team on Video Coding - ICT-VC). Trong HEVC, moét slice duge phan
vung thanh ,‘(Lhﬁﬂg vimg khéi vuéng khong chdng 1an duge biéu thi bing céac dorn vi

cay lap mi CTU (Ceding Tree Unit - CTU). Hinh anh duoc 1ap mi c6 thé dugc thé
hién barw mot tip hop cac slice, mdi slice chita mot sd nguyén cac CTU. Cac CTU

¢o lenh quet mang. Slice du doan nhi hudng (slice B) ¢

Yo
i

riéng ‘rmnf“”m duge xir by

thé dugc giai mi bang cach s dung dy dodn ndi anh hodc dyu doan lién anh bang cach
sir dung nhi2u nhat hay vécto chuyén dong va cac chi s6 tham chiéu dé du doan céc tri

s mau cia mdi khai, Slice du doin {s

r/:

lice P) duoe giai mi bang cach str dung du doan
nd1 anh h{}éc dy doan lién anh ban i cach s dung nhiéu nhat mot vécto chuyén dong

vi che chi 86 tham chida d& dir dodn cée wi 6 miu cia mdi khéi. Slice ndi anh (slice I)

dugce giai mi bang cach sir dung chi dir dodn noi anh,

Fig. 1A minh hoa hé thing lap ma video lidn anh/ndi anh thich nghi duoc 14y 1am

vi du tich hop xir 1y vong lap. Khdi dur dodn ndi anh/lién anh 110 tao ra tin hiéu du

doan bing cach sir dung di doan ndi anh hode 1ién anh thich ung cho ting khoi 1ap ma

(vi du CU). Tin hieu du doan lién anh co thée sir dung khoi hién thoi tir video diu vao
va mot hodc nhicu hinh anh tham chicu tir b6 dém khung hinh 134 d& suy din wéc

lugng chu V\,h dong. Mat khic, tin hiéy du dodn ndi anh s dung khéi hién thoi tir

i
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video din vao va cac khdi lién ké ciia hinh anh dang dugc tai tao tir khdi tai tao (REC)
128 dé suy dan tin hifu dy dedn ndi dnh. Tin hi¢u dy doan duge trir tir tin hi€u dau tién
bang cach st dung bé trir 116 dé tao ra tin hiéu du thira. Tin hiéu du thira sau d6 dugc

Q1
, ’rang khéi chuyén ddi (T) 118 va khéi tuong tir héa (Q) 120 dé tao ra phan du

[y
~

X1¥

€,

dugc chuyén doi luong tir hoa (ific 13, c4c hé s0 lugng tir), duge xu 1y tiép bang bo ma
hoa Entropy 122 dé duge chira trong dong bit dau ra. Tai bd ma hoa, khi co ché du

doan lién anh dugc st dung, mot hinh dnh hodc cac hinh anh tham chiéu cling phai

dugc tai tac tai bd mi hoa. Kht co ché ndi anh dugc sir dung, cac khoi lién ké dugc tai

tao s& duge st dung. Vi vy, khdi 14p mé ndi anh can duge ti tao dé sit dung sau bang

cac khéi ké tiép ducc lap mi theo co ché ndi anh. Két qua 13, cac phan du duoc

r

chuyén dbi va duoc hrgng tir hoa duge xi 1y bang bo lwong tir héa nguge IQ (Inverse
Quantization - 1Q) 124 va b6 chuyén d61 nguge IT (Inverse Transformation - IT) 126
dé tai tao cac phé‘,n thira. Cac phan thua dugce tai tao sau do duoc bd sung lai vao tin

!g air ra{c"‘*

28 dé tai tao dir liéu video. Dir liéu video duogc tai tao c6 thé

REC

e o
[y

1{'})

~

dugce luu trong bo

o

khung hinh khac.

dém hinh anh tham chiéu 134 va duoc st dung dé du doan cac

Nhu duoge thé hién trén Fig. 1A, dit liéu video dau vao trai qua mot loat xur ly
trong hé thong ma héa. Dif liéu video duoc i tao tir REC 128 ¢6 thé bi nhiéu hu hong
khac nhau do mot loat xir I¥ viva néu. Theo dé, bo loc tach khéi (DF) 130 thudng duoc
st dung cho dit li¢u video duge tat tao trude khi dit li€u video dugce tai tao dugc luu
trong bo dém khung hinh 134 dé cai thién chat hrgng video. Ngoai bd loc tach khdi,
cac bd loc véng 13p khac (dugce goi 1a céé bo loc khéng tach khéi hay con goi 1a céac
NDF) 132, chang han b

é“‘)
=5

} -

-(’;) >
o

1 thich tmg mau SAQO (Sample Adaptive Offset - SAO)
¢6 thé duge su dung. He th Sag rén Fig. 1A dugc duara nham minh hoa céu tric dién
hinh ciia by mi hoa video thong thudng. Fig. 1B minh hoa cdu triic bd giai ma tuong
mg, trong d6 hau hét cic khdi di dwoe st dung trong bd ma héa. Tuy nhién, tai bo
gial ma, bg gidi ma Entropy 140 dugce sir d.g_ng thay cho bd ma hoa Entropy 122. Ngoai
ra, khéi du doan ndt anh/lién anh 150 cho b6 giai ma 1a khac véi khdi du doan ndi

anb/lién anh cho bd mia hoa vi bl chuvén dong duge thuc hién tai bo gidi ma.

f{';« 2

CTU co thé duoc phan w‘mg thanh nhigu don vi 1ap ma (nhiéu CU) khéng chéng

14n bang cich sir dung ciu trie cay phén QT d& quy dé thich ing v6i nhidu dic tinh
ndi dung va chuyén don ng cuc b@ khac nhau. Mdt hodc nhiéu don vi du doan (PU) dugc

¥



44511 3/48

dinh rd cho méi CU. Pon vi dy doan, ciing v&i ¢t phap CU tuong Gng, dong vai tro 1a

dom vi co ban ding d4é bao higu théng tin dr doan. Qua trinh dy doan duge thyc hién
dé du doan cac tri 56 clia cac mau L'f m 4nh tiong tmg bén trong PU. CU c6 thé con

duoc phan ving bing cach sir dyng ciu tric ciy tir phan du thira RQT (Residual

fe

Quadtree - ROT) d8 thé hién tin hiéu du thira dir doan lién quan. Cac nut 14 cua RQT
twong g véi cac bd chuyén §6i TU (Transform Unit - TU). B6 chuyén d6i bao gdm
khéi chuyén déi (TB) chia céc mau luma cé kich c& 8x8, 16x16, hodc 32x32 hoic bén

iu luma ¢6 kich ¢ 4x4, va hai khdi chuyén ddi twong tmg

;\:xa

khoi chuyén doi chira cac m

chira cac mAu chroma cé hinh anh theo dinh dang mau 4:2:0. Chuyén dbi sb nguyén

L -

duge ap dung cho khdi chuvén déi va che tri 56 mie cia cac hé s6 lugng tir cling véi

thong tin phu khac duge lap ma entropy trong dong bit, Fig. 2 minh hoa vi du vé phan
ving khdi 210 va biéu dién QT trong img cta nd 220. Cac duong nét lién biéu thi cac

bién gi¢i CU va cic dudng nét dirt biéu thi cac bién gisi CU.

Céc thudt ngtr khdi cay 1ap ma CTB (Coding tree block - CTB), khéi 1ap ma CB

o

(Coding block - CB), khéi dy doan PB (Prediction block - PB), va khéi chuyén dbi
(Transform Block - TB) duroe dinh nghia dé dinh rd mang mau hai chiéu c¢6 mot thanh
phan mau lién quan dén CTU, CU, PU, va TU, mdt cach twong tmg. CTU bao gém
mot CTB huma, hai CTB chroma, va cac thanh phén ¢t phap lién quan. Mdi quan hé
tuong tu cling ¢b d6i v4i CU, PU, va TU. Phén ving bcﬁy thuong duoc ap dung cho ca
luma va chroma, tuy nhién nhimg phan vung khac dugce ap dung khi cac kich ¢& nho

nhét nhit dinh dat duoc dbi voi chroma.

Nhém chuyén gia ldp ma video (JVET) cna ITU-T SG16 WP3 va ISO/IEC
JTC1/SC29/WG11 hién dang trong qué trinh thiét 13p tiéu chudn 1ap ma video thé hé
tiép theo. Mot 56 céng cu Jip md méi day hia hen duoc st dung trong ban thdo WD 2
(Working Draft - WD) 1ap mi video da nang VVC (Versatile Video Coding — VVC)
(B. Brosseyet va cac cong su, “Lap mi video da nang VVC (ban thao WD 2),” Nhoém
chuyén gia lp mé video (JVET) ctia [TU-T VCEG (Q6/16) va ISO/IEC MPEG (JTC
1/8C 29/WG 11), Tai liéu JVET-K1001, hdi nghi 1an thi 11: Ljubljana, SI, ngay 10
dén 18 thang 7 nam 2018). Trong VVC WD 2 (tirc 13, JVET-K1001), mi don vi ciy
1ap mi (CTU) ¢6 thé duge phan vin g thanh mét hodc nhiéu don vi 13p ma (nhiéu CU)
bang cay tir phan ¢ dang cdy nhidu tH bing cach st dung phén chia nhi phin va tam

phéan. Céc phan ving CU két qua cé thé ¢o dang hinh vudng hoac hinh chir nhat.
3
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(JVET) coa ITU-T VCEG (ij/’lé} va ISO/IEC MPEG (JTC 1/SC 29/WG 11), Tai
liéu IVET-K1001, hoi nghi lan thir 11: Ljubljana, SI, ngay 10 dén 18 thang 7 nim

2018), ¢o khot duoc 1ap mi CBF (Coded Block Flag - CBF) duoc dung dé bao hiéu

g ky hé s6 chuyén d6i khac khong nio trong khéi chuyén ddi. Khi CBF bing

&u co bat
0, khé‘ chuyén d6i tuong ing khéng ducce lap mi tiép va toan bo cac hé s6 trong khéi

chuyén dbi hién thoi duge xem 13 bang 0. Néu khong thi, khoi chuyén déi twong g

~l

chira it nhat moAt hé sé chuyén ddi khic khéng. Khoi chuyén dbi khac khong duge

phan chia tiépe thanh cac khoi phu (cac subblock) khéng chong 1an. Thanh phan ca

phap, coded sub block flag 6 thé duge béo hiéu dé bidu thi liéu subblock (khéi phu)

A r

hién theri chira bat kv hé 86 khac khéng ndo khong. Khi coded sub_block flag bang 0,

subblock chuyén ddi twong ing khéng dwge l4p mi tiép va toan bo cac hé sd trong

<o

subblock chuyén ddi hién théi duoc xem 13 bing 0. Néu khéng thi, khdi chuyén d6i

7
A

d01 khac khong. Cac tri sb clia cac mirc hé so

frong g chira it nhat ot hé

chuyén d6i trong subblock trong tmg duge 14p ma entropy bang cach sir dung nhiéu

14n lap mi subblock. Trong mdi lan 1ip mi, cic hé s6 chuyén doi riéng duge xem xét

N

mot lan theo Iénh quét mang dinh trrde.

Trong HEVC, thanh phéan ¢ phép, sig_coeff flag dugc bao hiéu trong 1an 1ap ma
subblock thir nhat dé biéu thi Liéu gia tri tuyét dbi ctia mire hé sd chuyén ddi hién thoi
16n hon O hay kh@n@ Thanh phan ¢t phap, coeff abs level greater]l flag duoc bao

hiéu tiép trong 1an 1ap m3 thir hai cho hé s6 hién thoi c6 sig_coeff flag bang 1 dé bidu

thi liéu gia trj tuyét ddi ciia mizc hé s6 chuyén ddi twong Gng 16n hon 1 hay khong.

Thanh phin ¢t phap, coeff abs_level greater2 _flag duoc bao hiéu tiép trong lan lap

~

4 thir ba cho hé sb hién théi o6 coeff _abs_level greaterl _flag bang 1 dé biéu thi liéu

<

gid tri tuyét ddi cta mirc hé 50

bao hiéu va cac tri s6 mirc oon lai duge béo hiéu tiép boi cac thanh phin ca phap,

cgeff_sign_ﬂag va coeff_abs_level remaining trong cac lan 1ap ma subblock thit tu va

thir nam, mot céch tuong tm

U‘c

ra

Trong VCC WD 2 nhw dugce dinh 16 trong JVET-K 1001, cac hé s6 chuyén ddi ¢o

thé duge hrong tir hoa bangi phép hrong tr hoa v6 hudng phu thudc. Viéc chon mot
4
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trong hat phép hrong to dwgc dinh 16 béi thiét bi c6 bon trang thai. Trang thai cho hé
s6 chuyén d6i hién thot duge xac dinh béi trang thai va tinh chin 1& cta tri s6 mirc
tuyét ddi tinh cho hé sb chuy &n déi trude 4% theo 1énh quét mang. Cac thanh phan cu

phap, sig_coef! tlag, par
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AbsLevelPassl=sig_coeff flag + par level flag+2 * rem_abs_gtl_flag.

Viée chon ndi dung cho lap ma entropy, sig_coeff flag phy thudc vao trang thai

cia hé 56 hién thot. Ch phéap, par_level flag theo d6 dugc bao hiéu trong lan 1ap ma

»
A

thir nhat dé suy dan trang thai cho hé so tiép theo. Cac thanh phan ci phéap
rem abs_gi? flag, abs remainder, va coeff sign_flag duge bdo hiéu tiép trong céc lan
lap ma thir hai, thir ba, va tha fu, mot cach twong fmg. Gia tri tuy¢t doi dugc tai tao

toan phéﬂ cua mirc hé sé s:huyé‘n d61 duge tinh nhy sau:
AbsLevel=AbsLevelPass] +2 * ( rem_abs_gt2 flag + abs_remainder ).
Mirc hé s6 chuyén d6i dwoe tinh nhi sau:
TransCoeffLevel=(2* AbsLevel— (QState> 1 71 : 0) ) *(1 — 2 * coeff_sign_flag),
ong d6 QState bidu thi trang thai ctia hé s6 chuyén doi hién thoi.

Bé dat dwoc hiéo sudt nén cao, co ché 14p ma sé hoc nhi phan thich img ndi dung
CABAC (Context-based Adaptive Binary Arithmetic Coding - CABAC), hoac dugc
goi 13 co ché thong thuong, duoc st dung dé Iap mé entropy cac tri sé clia cac thanh
phan ci phap trong HEVC va VCC WD 2. Fi ig. 3 minh hoa so @ khdi dugc ldy 1am vi
du clia qué trinh CABAC. Vi bd ap m3 sb hoc trong CABAC c6 thé chi ma hoéa cac tri
s6 ky tir nhi phan, nén qué trinh CABAC can chuyén ddi céc tri s6 cta cac thanh phan
cli phap thanh chudi nhi phin bing cach st dung bd nhi phan hoéa (310). Qua trinh

chuyén ddi vira néu thiong duoc goi 13 qua trinh nhi phan héa. Trong qua trinh lap
mi, cic md hinh xac suat durge xay dung dan dan tir cac ky tu duoc 1ap ma cho cac ndi
dung khac nhau. B m6 hinh hda ndi dung (320) dong vai tro tao md hinh. Trong qua
trinh 14p mi dua trén 061 dung thong thudng, bo 1ap ma thong thuong (330) duge st
dung, trong (mg v&i bd 1ip ma s6 hoc nhi phan. Viée chon ndi dung mé hinh hoa dé

1ap mi k¥ ty nhi phan tiép theo cé thé duoc xac dinh boi thong tin 1ap ma. Cac ky tu

o
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c6 thé ciling duge ma hoa ma khéng ¢b giai doan mé hinh hoa ndi dung va gid dinh co
phén bo xic suat déu, thuomg dugc goi 14 co che bod qua, dé giam d6 phic tap. Doi véi

cac k¥ tu dirge bd qua, bd l4p ma bo qua (340) cd thé duoc st dung. Nhu dugc thé

~

én trén Fig. 3, cac chu m,li mach (81, 82 va §3) duge sir dung dé chuyén 1u6ng dix
liéu giffta co ché CABAC théng thudng va co ché bo qua. Khi co ché CABAC thong
thuong duge chon, cac chu vén mach duge 14t dén cac tiép xtic phia trén. Khi co ché bo
qua duge chon, cac chuy vén mach duogc 14t dén cac tiép xac¢ phia dudi nhu duge thé

hién trén Fig. 3.

=

Trong HEVC, cac i1 56 cia céc thanh phin ci phap, coded sub block flag,
sig_coeff flag, coeff abs level greater]l flag, va coeff abs_level greater2 flag trong
subblock chuyén ddi dugc 14p mi theo co ché thong thuong. Cac tri s6 cua cac thanh
phan ¢t phap coeff sign flag va coeff abs_level remaining trong subblock chuyén
déi duoc lap mi theo co ché bo qua. Dé gidi han tong s6 cac ving trong théng thudong
(hodic cac ving trong duge 1ap mi ndi dung vira néu) ding dé 1ap mi entropy cac mirc

hé sb chuyén doi trong subblock theo trudng hop x4u nhat, méi subblock chi cho phép

7 I3
P I : A

mi nhieu nhat tim tri s0 coeff abs level greaterl flag va mot tri s6

A

g

coeff abs level greater? flag. Theo cach nay, s6 lugng toi da cac vung trong thong

thudng trong mdi subblock ¢6 the bi gidi han 12 26.

Khi phét trién tiéu chudn l4p mi video mai, cu thé nhu lap mi video da ning
VVC, s6 hrgng t6i da cac ving trong théng thuong trong mdi TU duge ting 1én so v6i
HEVC. B¢ giam do phirc tap, cac phuong phéap va thiét bi dugc phét trién nham giam
lap ma hé s6 chuyén ddi bang cach rang budc cic ving tréng ndi dung dugc phép t6i
da.

Ban chit ki thuit cfia sang ché

F}

L hoa hofic gidi m3 cac du thira du doan trong hé thong

o

Phuong phip va thiét bi m
lap ma video duge duwoc dé xuat. Theo phuong phép nay, dir liéu vao twong tng véi
cac hé sb chuyén dbi lién quan dén khéi duge chuyén d6i hién thoi (TB) dugc nhan.
Tri 56 16m nhat cia sb cac ving trong durec 14p m3 ndi dung con lai duogc xac dinh diu
tién cho TB hién thot dya rén kich ¢ ia ving sau khi dua hé sb vé khong. Tai bd ma

hoa, chc hé 56 chuyén d6i ciia TR hién thoi dugc ma hoa bang cach st dung 13p ma ndi

(4

dung c6 dicu kitn rang budc dira trén sé cac viing trong dwoc lap mi nodi dung con lai,

6
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trong do 18p mi co ché bé qua dugc &p dung thay cho co ché 1ap m3 dua trén ndi dung

théng thuomg khi s6 cac vang f ong diroe 14p ma ndi dung con lai nhdé hon gia tri

ngudng thir nha 5t TR hign thot ducoc 1ap ma sau 4o duge cap lam dau ra. Tai bo giai
. 2

7
A

m3, cac hé sb chuyén d6i ciia TB hién thoi duge giai ma bang cach sir dung 13p m3 ndi

dung co diéu kién rang budc dua trén sO cac ving tréng dugc 1ap ma ndi dung con lai,

trong d6 Hp mi co ¢hé bo qua duge 4p dung thay cho co ché 1ap ma dwa trén nodi dung

thong thudng khi 56 céc ving tr dng dugc 14p ma ndi dung con lai nhd hon gia tri
i diroe t4i tao sau d6 dwoc cip 1lam dau ra.

TB hién thdi bén ngoai vung sau khi dua hé s6 vé

03 tal bd ma hoa. HE s6 chuyén d6i dich cua TB hién thoi bén

hé 56 vé khong khong dugc phan tich tai b giai ma.

Theo mot phuong an, chiéu réng hodc chiéu cao cua ving sau khi dua hé so ve
khong dugc xén thanh i 55 dinh trude trude khi xéc dinh déu tién tri s6 16m nhét cla

36 cac ving trong duge lap ma nd1 dung con lai cho TB hién thoi. Vi dy, tri s6 dinh

trirdre o6 thé ban Theo vi du khide, tri s6 dinh truée bang 16 néu b da chuyén doi
MTS (Muhip Transform Set - MTS) duge dung cho TB hién thoi. Theo vi du khac
nira, tri 56 dinh trrde bing 16 néu MTS va chuyén doi subblock dugc ding cho khéi

hién théi chira TE hién thot.

Theo mét phuong an, phan phy thudc cia phép tinh tri s6 16n nhat cia so cac

vimg trong duoc 1ap mi ndi dung con lai cho TB hién thoi bao gom dién tich ciia ving

4
i

sau khi dua hé s0 vé khong. Vi du, phan phu thudc ctia phép tinh tri so 16n nhat cta so

cac vimg trong duoc p m3 ndi dung con lai cho TB hién thoi bao gom dién tich cla

7 -
A A

ving sau khi dua hé s6 vé khong dugc nhan thira s6 bang 1,75.

Phuong phap khic ding dé giai mi cde dur thira du doan trong hé thong 1ap mi
video ciing duge dé xuit. Theo phuong phap nay, chi s6 CG ¢6 nghia cudi cing cho
céc hé sb chw*é ddi lién quan dén TB hién thoi duoc xac dinh. Tri s 16n nhét cua sb
Cac vung tréng dugce 1ap mi ndt dung con lai duge xac dinh cho TB hién thoi dua trén
chi s6 CG co nghia cudi cing. TB hién thoi duge | 1ap ma duoc giai ma dé tao ra TB
hién thét durge tan tao ba cach sir dung 1dp ma ndi dung co diéu kién rang budc dua
trén s6 cac ving fring duoc 1ap ma néi dung con lai, trong do6 14p ma ndi dung vira néu

bi rang budc phai sir dung co ché bd qua duge ap dung thay cho co ché 1ap ma dya

-1
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trén ndi dung théng thuromg khi s6 cac ving trong duoc 1ap ma ndi dung con lai nho
hon gid tri ngudng thir nhat. Theo mot phwong 4n, tri s6 16n nhat cia s6 cac vung

irbng duogc 14p mi ndi dung con lai cho TB hién thoi twong ng voi chi s6 CG ¢o

a 6 va dién tich ca cac nhom hé sd, va trong d6 thira

s6 vira néu bang 1,75,

Mo td van €4t cac hinh vé

Fig. 1A mimh hoa hé thong mi héa video lién anh/ndi anh thich nghi duoc lay

lam vi du tich hgp xix Iy vong lap;

Fig. 1B minh hoa hé théng gidi mi video lién anh/nodi anh thich nghi dugc lay

Fig. 2 minh hoa vi du vé phan vx"},ng khsi bang cach sit dung cau triic cdy tir phan
de phan ving dom vi cdy lap ma (CT1U) thanh cac don vi 1dp ma (cac CU);

Fig. 3 minh hoa so d6 khoi duoc 1ay lam vi du ciia qua trinh CABAGC;

s

Fig. 4 minh hoa luu d6 cia hé thong giai ma duoc lay 1am vi du tich hop 1ap ma
hé s6 chuyén déi bang cach st dung 1ap mi noi dung c6 didu kién rang budc dbi véi sb
cac ving tréng duoc lap mi ndi dung con lai theo phuong an cia sang ché, trong do tri

56 16n nhat clia s6 cic vilng tring dizoe 13p ma ndi dung con lai duge suy dan dua trén

kich ¢& cua ving sau khi dua hé s6 vé khong; va

Fig. 5 minh hoa hru d6 cia hé thong giai ma dugce lay 1am vi du tich hop 14p ma
hé s6 chuyén déi bang cach sir dung 1ap i ndi dung c6 didu kién rang budc dbi véi sb
cac vimg trong duoc l4p ma noi dung cén lai theo phuong 4n cha sang ché, trong do tri

56 1ém nhat chia 56 cac ving tréng duoc ip mi ndi dung con lai dugc suy dan dua trén

Phan mo ta sau déy {4 cac phuong an tot nhat thyc hién sang ché. Phin mé ta nay
duge dua ra nham muc dich minh hoa nhitng nguyén Iy chung ctia sang ché va khong
dugc hicu 12 nhim gi6i han séng ché. Pham vi cia sang ché duoc x4c dinh bang cach

tham chigu dén cic diém véu ciu bao ho dinh ke

Mot khia canh cia sang che dé cip dén viée giam do phtrc tap bang cach giam s
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cc lan lap ma dé l1ap ma entropy kh &i a:huyén d61 hodc subblock. Theo mot vi du,
thanh phan cii phap, rem_abs_gi? flag trong JVET-K1001 c6 thé dugc lap ma theo lan
lap mi gidng nhu rem_abs_gt1_flag, Theo vi du khéc, thong tin vé cac bao hiéu va cac

ch 15
a

1 doi thuong duoge 1ap ma entropy bang cich sir dung

:q},y\;

ri 0 con lai cuia cac hé 5o chuy

o=

CABAC theo co c}é bé qua va cb thé dugc bao hidu theo mot 1an 1ap mi. Theo mot

;

phuong 4n, todn bd cac thanh phan o phap duoc 1dp ma entropy bang cach sir dung

CABAC theo co ché thong thudng duge bao hiéu theo mot lan lap ma. Toan bd cac
thanh phan ot phap duge lip mé entropy bang cach sit dung CABAC theo co che bo

qua ducs bao hiéu theo 13n 1ap ma khic

Khia canh khac ca sang ché dé cip dén cic rang bude doi véi sO cac ving trong
thong thutng CABAC cho phép I6m nhat (hodc s6 cac vung trong duoc 14p ma nodi

dung cho phép ém nhat) 48 1ap md subblock chuyén déi. Piéu quan trong Ia diéu khién
tdc d6 phén tich dong bit ddi voi méi subblock theo trudng hop xAu nhéat béi vi 1ap ma
entropy bang cach sir dung CABAC theo co ché théng thuong c6 do phite tap cao hon
nhiéu so véi theo co ché bd gua. Theo mot khia canh cua sang ché, b 1ap mi video c6
thé ¢o didu kién rang budc ddi voi sb cic ving trong thong thudng cho phép 16n nhat
trong mét subblock hodc mdt 1an 14p mé subblock, nhung khong c6 cdc rang budc cu
thé doi véi 55 cAc ving trong thémg thudng cho phép t6i da cho cic thanh phan ca
phap riéng cd trong subblock hoic an 13p mi subblock vira néu. BO 1ap ma video c6

thé x4c dinh duge tong s0 cic ving tréno thong thuong da dung trong subblock hién

L

f1én hién the

Q‘;\

thoi hodc 1an 14p m3 dau i. Khi s cac ving trdng thong thudng cho phép
16n nhat dat duoc hodc sb céc ving troug thong thudng cho phép con lai nho hon gia
tri ngudng, bo hp ma video ¢t thé ¢4 bd CABAC duoc chuyén mach sang co ché bo
qua cho nhitng 1@n 13p ma con lai trong subblock hién théi. Ngoai ra, bd 14p ma video
6 thé két thiic cac 14n 14p mi theo co ché CABAC théng thudng. Cac gia trj tuyét dbi
con lai cta cdc mic hé sb chuyén déi déu duge 13p ma bdi cac lan 1ap ma subblock
theo co ché bo qua. Theo phuong an khac, bé 18p ma video co thé c6 diéu kién rang
bude déi voi sé cic ving trong thong thuémg cho phép 16n nhét trong mot subblock
hodc mét lan l4p ma subblock va con o cic rang bude cu thé ddi véi sd cac vung
trong thong thwong cho phép i da cho cac thanh phan ci phap riéng co trong

subblock hofic 1an 14p ma subblock vira néu.

Theo mt vi duy, bd ldp ma video ¢6 thé ¢ 6 didu kién rang budc dbi véi sb cac
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ving tréng théng thudng cho phép ién nhét trong 1an 1ap ma subblock dAu tién dé lap

mi entropy cac mire hé s0 chuyén doi duge tao ra boi phép luong tr hoa vo huéng phu

thudc nhu duoc dinh 18 trong JVET-K1001. B 1ap mi video co thé x4c dinh duoc
tbng s6 cac vimg trong thong thudmg di dung trong lin 1ap m3 dau tién hién thoi dé

" flag, par level flag vd rem_abs_gtl flag bang cach str dung cu

phap trong JVET-K 1001 hoic dé bao hiéu sig_coeff flag,
coeff abs level ereaterl flag, par level flag va coeff abs_level rsl_gtl flag bang
cach sir dung cu phap trong Bang 1. K téng sb cac ving trong thong thuong 16n hon
gia tri nguéng nhat dinh (hay s6 chc ving trong thong thuong con lai nhd hon gia tri

ngudng nhit dinh), bé Hp mé video <o thé c6 bd CABAC duogc chuyén mach sang co
ché bé qua 46 1ap mi 1an 1ap mé con lai. Hodc b 1ap mé video co thé két thiic 1an lap

1

mi dau tidn hién thod. Cac gia tri tuyét di con lai clia cac mitc hé s6 chuyén d6i déu
dugc 1ap mi boi lan 1ap mi subblock theo co ché bo qua dé bao hiéu abs_remainder
bang céch s dung cG phap trong JVET-K1001 hodc dé bao hidu
coeff abs level rsl remainder bing cach sir dung ca phap trong Bang 1. Trong Béang
1, bdo hiéu coeff abs level rs1 gl flag] m | duoc luogc bo nhu dugce bidu thi dudi

dang nén maun xam.

Bang 1: Cui phap lap mi dw thira sita i theo mt phwong 4n ciia sing ché

residual_coding( x0, v0, log2ThWidth, log2TbHeight, cldx ) { Tw
khoa
if(transform_skip enabled flag&& (cldx!'=0 [
cu mis flaglx0f vO 1==0) &&

(log2TbWidth <=2 }8&& (logZThHeight <=2))

transform_skip flag] x0 ][ v0 [ cldx ] ae(v)
last sig coeff x prefix ae(v)
last sig coeff v prefix ae(v)
tf{ last_sig coeff x prefix>3 )

Iast sig coeff x suffix ae(v)

if{ last sig coeff v prefix>3)

last_sig coeff vy suffix ae(v)

log28b5ize = ( Min( log2ThbWidth, log2TbHeight ) <221 :2)

10

U
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lastSubBlock - ( 1 = (
log2 ThWidth + log2TbHeight — 2 * fog?2SbSize ) ) — 1
do {
if{ lastScanPos ==10) {

lastScanPos = numShCoeft

P ——
lastSubBlock— —

!

lastScanPos— —

P =
DiagSeanOrder| log2TbWidth — log28bSize |[ log2TbHeight — 1og2SbSi
z¢ |

[ lastSubBlock 1] 0 ]

¥S =
DiagScanOrder] log2 ThWidth — log2SbSize || log2TbHeight — log2SbSi

ze |
[ lastSubBlock I[ 1]
xC = ( xH<< log2SbSize ) +
DiagScanOrder{ log2SbSize [ log2SbSize |[ lastScanPos ][ 0 ]
yC = ( Y8 log2SbhSize ) +
DiagScanCrder| logZSbSize §f log2Sbbize |[ lastScanPos |[ 1 ]
}owhilel ( xC !'= LastSignificantCoeffX ) || ( yC !=

for( i = lastSubBlock; >=0;1i——} {

start()StateSh = (O 5tate

xS -
DiagScanOrder{ logZThWidth — log?SbSize [ log2 TbHeight — log2SbSi
ze |

[ lastSubBlock [ 0 ]

11
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¥S -

DiagScanQrder] log2 ThWidth ~ log2SbSize ][ log2TbHeight — log2SbSi

ze |

. 11
st L

[ lastSubBlock ]

pas—

inferSbDeSigCoefillag = U

if( (i< lastSubBlock ) && (1>0)) {
]

ae(v)

iﬁf@be@@SigC%ﬂ Tag=1

for( o = { 1 == lastSubBlock ) ? lastScanPos — 1

numSbCoeff - 1;n>=0;n——) {

xC = ( xS<< log2SbSize ) +

DiagScanOrder| log2SbSize 1] log25bSize [[n ][ 0]

—~

yC = { NARS log2SbSize ) +

DiagScanOrder| log25bSize j[ log2SbSize [[nj[ 1]

ifl  coded sub block flagf xS][yS] && ( n>0 ||
linferSbDcSigCoeffFlag) ) {
sig_coeff flag] xC ][ yC ] ae(v)

):)

firstSigScanPosSh =n

coeff abs level greaterl flag [n] ae(Vv)

if( coeff abs level greaterl flag[n]) {

par _level flag[ n ] ae(v)

Fmgﬁii[n =par_level flag[n]

.w
™
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-

2 * { coeff abs level greater] flagln ] +
coeff abs level rs1 gtl flag[n ] ) +
ParityBit[ n |

if{ dep quant_enabled flag )

QState = QStateTransTable[ QState ][ ParityBit[ n ] ]
i
for( n =numShCeeff - 1;n>=0; n——} {

glr
c@eff__ahswievei_rs 1 gt flag[n] ae(v)

b

for( n=numSbCoeff - 1; n>=0; 0 —) {

xC = ( xS§<< log2SbSize ) +
DiiagScanOrder| log2SbSize | log2SbSize J[n j[ 0 ]

yC = { ya<< log2SbSize ) +
DiagScanOrder| logZ ze || logZS8bSize [ n ][ 1]

tf{coeft abs level rsi gt? flagln}])

coeff abs level rsl remainder| n ]

AbsLevel[ xCl{yC] = AbsstelPassl[ xCl[yC] +
* {coeff abs level rsl gt2 flag [n] +

[\

coeff abs level rs1 remainder [n ] )

I
]

if dep guant enabied flag || !sign_data hiding_enabled flag)

signHidden = C

else

signHidden = { lastSigScanPosSh — firstSigScanPosSb> 3 7 1 :

for( n =numSbCoeff — 1, n >=0; n——) {
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xC = { X< log2SbSize )

DiagScanOrder| log2ShSize J{ log2SbSize [[n ][ 0 ]

yC — ( yS<< log2SbSize )
DiagScanQOrder| log2SbhSize ][ log28bSize JIn ][ 1]

if{ sig coeft flagl xC ][ yC ]
{ 1signHidden | | ( n != firstSigScanPosSbh ) ) )

&&

coeff sign fiagl n ]

ae(v)

1
i

if{ dep quant enabled flag } {

ﬂf‘)fqt&/ QidifQS){cﬁE Sh

for{ n=numShCoeff — I, n>={0:n——) {

xC = { x5<< log2SbSize )
DiagScanOrder| log2SbSize 1 log2SbSize [[n ][ 0]

yC = ( v << log2SbSize )
DiagScanOrder| log28bSize || log2SbSize J[n ][ 1 ]

ooy

=
<
(@]
(@]
Pooty
bt
pane]
@
4
@!
[r——
[
<
m
S
p—

TransCoeffLevel] x0 i yv0 ]| cldx ][ xC |[ yC ]

2 % Abslevel[ xCJ{yC] - (QState>1271:0) ) *

(1—2* cgeff_sign_ﬂag[ n})
()State = (JStateTrans ef QState |[ ParityBit [ n ] |
} else {

sumAbsLevel =0

for{ n =numSbCoeff — I;n>=0;n——) {

xC = ( xS<< log2SbSize ) +
DiagScanOrder] log2SbSize ][ log2SbSize [[n ][ 0 ]
vC = ( yo<< log2SbSize ) +

DiagScanOrder| log2SbSize }[ IogZSbSize IIn]l1]

i sig_coeff flagf xC ][ vC |

Trans(fio&ﬁL@vei[ x0 [ yO J[ cidx ][ xC ][ yC ]
AbsLevell xC [ yC]* (1 -2 ¥ coeff sign flag[n])

i{ signHidden ) {

[
o3
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sumAbsLevel += AbsLevel[ xC ][ yC ]
if{ ( n == firstSigScanPosSb ) && ( sumAbsLevel % 2 )
==1})
TransCoeffLevel] x0 1] y0O ][ cldx J[ xC ][ yC ] =
~TransCoefflLevel] x0 ] v0O [ cldx J{ xC }[ yC ]
j
;
:
!
¥
if{ cu_mits_ flagl <0 0] && (cldx == 0) &&
transform_skip flag] x0 [ y0 J{ cldx ] &&
( ( CuPredMode] x0 1i v0 ] == MODE_INTRA &&
numSigCoetf >2) |
( CuPredMode| x0 ][ y0 j==MODE_INTER ) )) {
mts_idx| x0 ][ y0 ] ae(v)
;

Cha ¥ ting, frong lan 3p m3, néu so ving trong thong thudng hién c6 con lai
khong 16n hon s6 ving trong théng thdng theo yéu cau cta hé sb trong 1an 1ap ma
nay, b lap mi video cé thé ¢6 bo CABAC duge chuyén mach sang co ché bé qua dé
lap m3 1an lap md con fai, Ngoai ra, bo 1p mi video co thé két thic 1an 14p mi dau
tién hién thoi. Cac gia tri tuyét d6i con lai cha cac murc hé sé chuyén déi ddu duogc lap
mi bai 1an 1ap mi subblock theo co ché bé qua. Vi du, néu lan 1ap mi ma hoa
sig_coeff flag, par_level flag, rem_abs gtl flag, thi gi4 tri ngudng két thic 13 3. Néu
lin la3p mi mid héa sig coeff flag, par level flag, rem_abs gtl flag, va

Bl

rem abs gt? flag, thi gid ui ngufng két thiic 12 4.

Theo mdt phuong an, gia tri ngaing ket thac thir hai duoc dinh nghia. Gid tri

o
=N
[

nguéng két thac hai nho hon gia fri ngudng két thic thir nhat nhu d3 néu & trén.
Khi 86 ving trong thong thirdng hién ¢6 con lai nhé hon gid tri ngudng két thic thi

nhat, mdt 86 cfi phap c6 cac hé sb sau day (vi du mot hé s6 tiép theo) c6 thé vAn dugc

15

2
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by J4

4 101 dung. Cac cu phap nay co thé 13 ¢ ¢
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nghia, c¢& 1én hon 1, oo bit chan &, ¢ 16m hon 2, hodc bat ky két hgp nao gilra cac co

icdr c6 nghia}, {c& c6 nghia va co 16n hon 1},

S:D
=
e
=
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o
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{c& cO ngh!& va o bit chan 1é}, hodc {c& c6 nghia, c& bit chan 1¢, va co 16n hon 1}.

Sau khi phén

':5'
2
=
=
4=
2
g
ot
=N
3
<t
o
3]
=
?‘E N
\L‘
VD»~

néu sb ving trong théng thudng hién c6 con

d

lai khong 1én hon gid tri ngutng két thac thi hai, bo 1ap ma video ¢ thé c6 bod

CABAC dugc chuyén mach sang co ché bo qua de lap mé lan 13p ma con lai. Nhiéu

CD ~

hon mot gia tr1 ngudng ket thic (vi du g1a tr1 ngudng két thic thir ba) c6 thé duge

i& cap dén kha ning thich tmg cta céc rang

thizdng cho phép 16n nhét dé 1ap mi cac
subblock chuyén ddi, Cac rang bude zic dinh c6 thé duge dinh trude hodc dugc bao

hiéu hién trong dong bit, vi du, bang cach sir dung mot hodc nhicu tip ct phap cap cao

e

chang han tap tham so0 chudi 8PS (Sequence Parameter Set - SPS), tdp tham s6 hinh
anh PPS (Picture Parameter Set - PPS) hodc tidu dé slice. Cac rang budc xic dinh c6

the phu thude vao dang va mc 46 duoc | biéu thi trong dong bit duoc 1ip mi. Céc rang

budc khic 6 thé duoe st dung cho cée thanh phan mau khic nhau. Cic rang budc
khéc co thé duge st dung cho cde kich ¢ subblock chuyén do6i khac nhau. Theo mot

A

phuong an, bg iap mi video theo JVET-K 1001 ¢6 thé gidi han s cac ving trong thong
thudmg cho phép 16n nhit cho subblock kich ¢& 2x2 bang mdt phan tu sd cac ving

dng thong thudmg cho phép Ién nhit cho subblock kich c& 4x4. Theo mét phuong 4n,
bd 1ap mé video c6 thé gidt han s6 cdc ving tréng thong thudng cho phép 16m nhét cho
subblock chroma kich ¢& 4x4 bing mot mdt phin hai s cac ving trong thong thuong
cho phép 1én nhit cho subblock luma kich ¢ 4x4. Rang budc xac dinh cho subblock
{:huyén dbi kich c& 4x4 c6 thé duge bio hiéu trong SPS. Theo mét vi du, rang budc

xac dinh cheo subblock Tuma kich ¢& 4x4, subblock chroma kich ¢& 4x4, subblock

chroma kich c& 2x2 ¢4 the duge bdo higu trong SPS. Theo mdt phuong 4an, sb cac

vung trong thing *mrs:’m cho phép 1én nhat cho subblock chroma kich c& 4x4 béng
hodc nhd hon s6 cac vung trong ﬂ'géng thwéng cho phép 16n nhét cho subblock luma

7
CD;w

kich ¢& 4x4. Theo phuong 4n khac 4c vimg tréng thong thudng cho phép 16n nhét

‘5

cho subblock chroma kich c&

bé ng hodc nhé hon s6 cac ving tréng thong thuong
cho phép 16n nhit cho subblock chroma kich of 2x2.

1

16
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Theo mét phuong 4n, s6 cic vimg trdng thong thuomg t6i da cia subblock luma
kich c& 4x4 c6 thé bang 25, 30, hodc 32; s0 cac ving trbng thong thuong t6i da ctia
subblock chroma kich ¢ 4x4 c6 thé bang 25, 16, hodc 15; va s6 cac ving tréng théng
thuong t4i da ciia subblock chroma kich ¢6 2x2 ¢ 6 thé bang 2, 3, 4, 5, 6, 7, hodc 8. Vi
du, sb céc ving trong théng thudmg tdi da cua {subblock luma kich c& 4x4, subblock

chroma kich cfr 4x4, subblock chroma kich ¢6 2x2} <o thé bz‘-mg {25, 25, 8}, {25, 25,

6, 125,25, 7}, {32, 16, 43, {32, 32, 8}, {30, 16, 4}, {30, 15, 4}, hodc {30, 15, 3}.

Theo phuong an khac, sO cic ving trong thong thuong toi da cua 14p ma
coeff abs level sl gi? flag cd thé cling dugce xac dinh r3. Vi du, 0 cac ving trong

thong thudng t6i da cha coeff abs_level 1s1_gt2 flag trong subblock luma kich c&

4 ¢6 thé bang 2, 3, 4, hodac 5; s6 cac ving trong théng thuong t6i da cua

coeff abs level rsl g2 flag trong subblock chroma kich c¢d 4x4 ¢6 thé bang 0, 1, 2,

3, hodic 4; va 86 cae ving tring tmung thud g 161 da clia coeff abs_level rsl gt2 ﬂag

trong subblock luma kich ¢& 4x4, subblock chroma kich ¢& 4x4,
coeff abs level rsl gi2 flap trong subblock chroma kich ¢& 4x4, subblock chroma
flag trong subblock chroma kich ¢& 2x2 } co thé
1a {25,4,25,4, 8,2}, {25,4,25,4,6,2}, {25,4,25,4, 6,1}, {25, 3, 25, 3, 6, 2}, {25,
3,25,3,6,1%,425,2,25,2,6, 1}, {25,2,25,2,6,0}, {25, 1,25, 1, 6, 1}, {25, 1, 25,
1,6,0}, {25,3,25,3, 7,2}, {32, 4,16, 2,4, 1}, {32, 4, 16, 2, 4, 0}, {32, 4, 16, 4, 4,
1}, {32, 4, 16, 4.4, 0}, {32, 3, 16, 2,4, 1}, {32, 3, 16, 2, 4, 0}, {30, 4, 16, 2, 4, 1},
130,4, 16,2, 4,0}, 30,3, 16,2, 4, 1%, 430, 3, 16, 2,4, 0}, {30, 4, 15,2, 4, 1}, {30, 4,
15,2,4,0}, {30,3,15,2,4, 1}, {30,3,15,2, 4 } {30, 4,15, 2, 3, 1}, {30, 4, 15, 2,
3, 0%, {30,3, 15,2, %3, 1%, {30, 3, 15, 2, 3, 0}, {L, 4,32, 4,8, 1}. Theo mdt phuong
4n, gia tri nguéng cho of 1dn hon 2 trong subblock chroma kich ¢& 2x2 c6 thé 13 0,

didu d6 c6 nghia Ia khéng c6 1an lap m3 cho c& 16m hon 2.

Theo mat phuong an, tri so wmg buge cho cac ci phap khac nhau c6 thé khac
nhau. P61 véi mot i phap, i s6 12 ang budc c6 the ciing khac nhau tiy theo thanh phan
may khéac nhau va/hodc kich ¢ subblock kbac nhau. Vi du, & subblock luma kich c&

4x4, tr1 s0 rang bude cho ¢ ¢b nghia ¢6 thé 1a 8, 10, 12, 14, 15, hoac 16. Tri sb rang

bude cho ot Iém hon 1 co the 13 4, 5.6, 7, 8, 9, 10, 11, hodc 12. Tri s rang budc cho
17
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thé 12 0, 1,2, 3, 4, 5, hodc 6. Tri 50 rang bude cho co bit chén 1& ¢6 thé
124,5,6,7,8,9,10, 11, hodc 12, ¢j subblock chroma kich ¢& 4x4, tri sb rang budc cho
¢t ¢ nghia ¢ thé1a 2, 3,4,5,6,7, 8,9, hoic 10. Tri ) rang budc cho co 16n hon 1
cothé1a4, 5,6, 7,2 9 10, 11, hoic 12. Tri s6 rang budc cho c& 16n hon 2 ¢6 thé 13 0,
1,2,3,4, 5, hodc 6. Tni sé rang budc cho cd bit chinlécothéla?2, 3,4,5,6,7,8,9,
hoic 10. Déi véi subblock chroma kich of 2x2, tri s s6 rang budc cho c& c6 nghia c6 thé
140, 1,2, 3, hoac 4. Tr1 s6 rang budc cho cd 1én hon 1 ¢o thé 12 0, 1, 2, 3, hoic 4. Tri
s6 rang budc cho c& 16n hon 2 ¢ thé 12 0, 1, 2, 3, hodc 4. Tri s6 rang budc cho c¢ bit
chdn 16 cé thé 13 0, 1, 2, 3, hodc 4. Theo mét phuong an, ddi véi subblock luma kich
i dx4, iri 86 rang budc cho co ¢b nghia, ¢ 16n hon 1, va ¢o 16n hon 2 ¢6 thé 1a {16,
10, 2} hoac {16, 8, 1}. (3 subblock chroma kich ¢& 4x4, tri s6 rang budc cho c& ¢
nehia, co 16n hon 1, va o Iém hon 2 ¢d thé 1a {16, 10, 2}, {12, 6, 1}, {12, 6, 0}, hoac
{16, 8, 1}. U subblock chroma kich ¢& 2x2, tri s6 rang budce cho c& c¢6 nghia, cd 16n

?

hon 2 cb thé 12 {4, 2, 1}, {4, 2, 0}, {3, 2, 0}, {3, 2, 1}, hodc {3, 1, 0}.

=
3
g
lq]
Q
’:7’

& 1ap ma video c6 thé o cae rang budc khac d6i véi sb cac ving tréng thong
thudmg cho phép 16n nhit dirge dinh nghia dé 1ap ma entropy mdt sd kich c& cna cac
bo chuyén d6i hodc cac khdi chuyén d6i. Cac rang budc dbi véi sd cic ving trong
thong thudng cho phép 16m nhét cho subblock hién thoi c6 thé duge suy din tir cac
rang bude duge dinh nghia cho bo chuyén d6i hoic khoi chuyén ddi lién quan. Vi du,
c4c rang bude dbi véi sb cdc ving trong théng thudng cho phép 16n nhit cho cac

subblock cl"uj) n dbi kich ¢ 4x4 va cac subblock chuyén ddi kich ¢& 2x2 c6 thé duge

~

7 e A

suy din tir cac rang budc dbi véi sd cic ving trong théng thuwong cho phép 16m nhét

[N
bt

z

cho cac khoi chuyén déi kich ¢ 4x4 va céc khodi chuyén doi kich c& 2x2, mot cach

tuong ung, trong bd 14p mi video theo JIVET-K1001.

Khi tem_abs_gt? flag duge chira trong trong 1an 1ap ma dAu tién va tri s6 rang

budc s6 viing trong thong thuong ciia rem_abs gt2 flag dugc xac dinh riéng biét (tir

tri s0 rang budc s6 vung trong thong thudng clia sig coeff flag, par level flag,

rem abs gti ﬂaﬁ} va rem _abs gi? flag duoc bdo hiéu, mirc hé s con lai duoc lap

97
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st o
ek
O
=
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lu, (s1g_flag + gtl flat + par_flag + (gt2 flag <<
1)) hodic (sig_flag + par_flag + (g1 flat<<l) + (gt2_flag << 1))) bang hodc 16n hon 5

néu bit chin 1é duoc bao hidu trude rem abs gtl flag va bang hodc 16n hon 4 néu bit

chan

[y

SZ\)

¢ duge bdo hign sau rem _abs_gtl flag. Neéu khong thi, mitc hé s6 con lai khong

18
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- khong duge bao hiéu do sO vung trong thong

img riéng phan cia hé s6 bang hodc Ién hon 4 néu bit chan 1é dugc bao hifu trude
hon 2 néu bit chin 16 dugc bio hiéu sau

rem_abs gtl flag. Néu khéng thi, morc hé so con lai khéng duge 1ap ma. Tuy nhién,

néu s6 vimg tring théng ¢ hign c6 nho hon gid tri ngudng, theo mot phuong an,

l4n 1ap mé dau tién duge két thiie, mirc dugc 1p trinh truc tiép v6i ma Golomb-Rice

~

néu hé sb khong dugc 1ap ma bai ién lap mi dau tién. Khi lan 1ap ma dAu tién duge két

thiic, 1an 13p mi mirc con fai duge thire hién. Lan 18p md mic con lai bit dau tir vi tri

subblock nien that dén vi iri thir nhat cia subblock.

Josh «

cuoic

m

ung ¢

Theo mdt phuong an, di dé xnit st dung mét l4n 1ap m3 dé ma héa toan bd céac
ving trong dugc 1p ma ndi dung cda céc hé s 50 trong subblock. Trong 1an 1ap ma nay,
cac vimg trong duge l4p mi ndi dung cia mot hé s6 dugc 1ap mi theo thir tu, chang
han c& o nghia = ¢o 16n hon 1 - ¢ 16n hon 2, hodc co ¢d nghia = c¢§ lén hon 1 =
i bit chin 16 = ¢ 16n hon 2, hodc ¢& ¢ nghia = ¢ bit chdn 18 > ¢d 16n hon 1 >
¢t 1om hon 2. Sau khi cac vung t:réns dugce 1ap md ndi dung dugce phan tich, mirc con

lai vA cac bit bao hiéu ducc phén tich bing cach sir dung cac ving trbng bod qua.

Khi rem abs gt2 flag dugc chira trong trong Ian 14p ma dau tién va tri sO rang

bubc sd ving tréng thong thwong cla rem abs_gt2 flag khong duge xac dinh riéng

el

biét, mirc hé sb con lai duoc 1ap mia khi tdng riéng phan cla hé sd (vi dy, (sig_flag +
gti flat + par flag + (gt2 flag << 1}) hodc (sig_flag + par flag + (gtl_flat<<l) +
(gt2_flag << 1))) bing hodc lém hon 5 néu bit chan 1& duoc bio hiéu trude

rem abs gtl flag va bang hodc 16n hon 4 néu bit chin 18 dugc bio hidu sau

ek

rem _abs gtl flag. Neu khéng thi, miic hé s6 con lai khong dugce 14p ma. Tuy nhién,

e

A

néu sb6 ving trong thong thuémg hién ¢6 nhé hon gia tri ngudng, theo mot phuong an,
1an 1ap m3 dau tién duge két thic, mic duoc 14p trinh truc tiép véi md Golomb-Rice

néu hé so0 khong duoc 14p mi béi 14n 1ap m3 dau tién. Khi 1an 14p ma dau tién duoc két
thic, 1an lap mi nmirc con lai duoe thire hién. Lin 1ap ma mirc con lai bat dAu tir vi tri

cudi cling ciia subblock hign that dén vi tri thir nhit cda subblock,

Theo phuong 4n khic, 56 cic ving trong thong thuong cho phép 16n nhat (hay sb

cic ving tréng dugc lip md ndi dung cho phép 16n nhit) duoc x4c dinh 13 cho khéi

19
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chuyén déi (TB) hosc bd chuyén o (TU). Gia tri ngudng cta TU c6 thé duge suy dan
tir gia tri ngudmg cia subblock kich cf 4x4. Chi ¥ rang, doi voi thanh phan mau cy the

(tire 13, tuma hodc chroma), TU duge d¢ cap & day dugc thuc su goi 1a TB. Theo do,

TU ¢6 thé xem 13 TB & phin mo ta sau day bat cir khi nao phil hop. Vi du, néu TU 1a

khdi luma kich ¢ 8x8 va gia fr1 ngudug cia a khébi luma kich c& 4x4 bang 32, gid tri
ngudmg cua TH luma kich off 8x8 1a 32x4 = 128, O day, TU tuong ting v6i khéi luma,
vi viy, TU & ddy nghia 1& TB. i3 tri ngudng o6 thé khac nhau cho thanh phan mau

khac nhau hodc kich ¢ TU khac nhau. Bé 13p mi hé s6 subblock cia TU, tri s0 cac
vimg trong théng %;h'ax:fmg cho phén o6 thé chia sé toan bd cac subblock. Vi du, 4

subblock tha

phép duge giam khi sir dung vung (o éng théng thrrrmgj dé 1ap ma cac hé sb. Tri s6 cho
phép con lai duoc st dyng cho subblock tiép theo. Theo phuong 4n khéc, s6 lugng
subblock dugc 1ap mi theo véu cdu c6 the duoc suy dan sau khi vi tri/chi s6 hé sb ¢o
nghia cudi cing duoe mi héa/dugc gidi mi hodce vi tri/chi 56 subblock c¢6 nghia cubi

cung (trc 14, nhom hé 56 cudi coing) dugc mé hoa/duge giadli ma. SO luong subblock

duge lap ma theo yé%) chu, vi trijchi 86 hé sd ¢o nghia cudi cung, hoac vi tri/chi s6
subblock cé nghia cudi cing cb thé dirge sir dung dé suy dan so cac ving trong thong

e

huong cho ghép lonn

g f hit ciia subblock hodc s6 cac vimg tréng théng thudng cho phép
i6m nhat cia TU. Vi dy, 461 vid TU kich ¢& 16x16, no ¢d 16 subblock kich c& 4x4.
dng sb cac ving tréng thong thudng che phép c6 the 1a 32x16 = 512. Sau khi giai ma
vitri hé 36 cHn ghia ¢ udi el n, néy s6 subblock duoc 1ap ma theo yéu ciu 1a 8, thi mdi
subblock c6 thé sir dung 64 ving trong hong thuong. Theo vi du khac, theo vi tri/chi

v

s6 subblock c6 nghia cudi cling, s6 cic vimg trong thong thudng cho phép 16n nhit cia

>

ES

TU c6 thé d dugce tinh bi ¢ dquge 1ap ma theo yéu cAu nhan véi gia tri

—~c 7

ngudng. Gi tri ngudng vira néu co thé khac nhau ddi véi thanh phan mau khac nhau
hodc kich ¢& subblock khac nhau. Theo phuong én khéc, cac rang budc déi véi sb céc
ving tréng thong thudmg cho phép 16n nhat duge x4c dinh rd cho subblock chuyén déi
hoic cho khéi &huﬁr‘ doi, tuy nhién, s6 hrgng rang buée co thé phu thudc kich ¢& TU,
dang TU, chidy rong TU , chitu cao TU hién thot, téng cac subblock trong TU hién
thoi, kich ¢& subblock, chitu réng subblock, chiéu cao subblock, thanh phin mau, vi
tri hé 6 c6 nghia cudi cing, vi tri subblock ¢6 nghia cubi ciing, hodc bat ky su két hop

giira cAc théng sb vira néu.

]
)
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Theo mét vi du, sb hrong rang bude c6 thé phu thude tong cac subblock trong TU
hién théi, thanh phan mau, kich ¢iv subblock, v vi tri subblock c6 nghia cudi cing.
Khi vi tri subblock ¢6 nghia cudi cling duge xac dinh, s6 luong subblock dugc 14p ma

c6 thé duoc x4c dinh. Néu so lugng subblock duoc 14p md nho hon tdng sb cac
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i, thi c6 nghia 13 mot sd subblock duge b qua trong 14p ma

céc ving trong thong thuong cho phép 1on nhét

o
¢
¢

entropy va diéu kién rang budc vé s

4

cho mdi subblock c6 thé dwoc tas ng lén. Theo mdt vi dy, tri s0 rang budc mic dinh cla
subblock c6 thé duoc nhan thira s6. Thira so ady co thé tuong Ung véi (tong so cac
subblock trong TU hin théi)/(so lugng subblock duoc 1ap mad), hodc ham floor((tong

s0 céc subblock 703; TU hign th@i}/’{ s0 lwong subblock duge 14p mi)), trong d6 ham

m4 nhd hon hodc bing x. Theo vi du khéc,
mét s6 thira s6 dinh trude cd thé duge x4c dinh ro. Thira s6 d6 co thé 1a {4, 2, 1,5,

1,25, 11

Tbng s6 cac subblock trong TU hién théi cd thé duoc gan 1a A, s6 luong

: ~

subblock duoc 18p ma co the & dioe gan 12 B. Theo mot vi dy, néu B*4 <= A, thi thira s6

=
A

c6 thé 13 4. Néu khang thi, néu B¥2 <= A, thi thira 50 ¢6 thé 1a 2. Néu khong thi, néu
B*3 <= A*2, thi thira 86 ¢6 thé 13 1,5. N Néu khong thi, néu B*5 <= A*4 thi thira $6 ¢
thé 13 1.25. Néu khong thi, thira s6 ¢6 thé 3 1. Theo vi du khac, néu B*4 <= A, thi
thira 5§ co thé 1a 4. Néu khong thi, néu B*3 <= A, thi thira s6 ¢6 thé 1a 3. Néu khong
thi, néu B*2 <= A, thi thira s& o6 thé 14 2. Néu khong thi, néu B*3 <= A*2, thi thira 50
c6 thé 12 1,5, Néu khong thi, néu B*5 <= A*4, thi thira s6 c6 thé 1a 1,25. Néu khong
thi, thira s6 c6 thé 13 1. Bdi véi dang ci phap khac nhau hoic kich ¢& subblock khac

nhau hofic thianh phan mau khdc nhau, thira s6 vira néu c6 thé khac nhau.

Theo phuong an khac, gia tri ngudng clia cdc ving tréng duge 14p ma ndi dung
cho phép 16m nhat ¢o the duge tang ién tay theo chi s6/vi tri clia h¢ so subblock hién

,

thiri va/hodic chi sé/vi trf cia hé sé subblock co nghia cubi cung. Vi duy, ddi vé6i cac hé
s6 subblock ma gan v&i DC, gi4 1 ngudng 1ém hon clia cac ving trong duoc 14p mi
ndi dung cho phép 16n nhii duge 4p dung. Cac hé 56 subblock ma xa DC, gia tri
ngudng nhé hon oha cée ving trong duoc 14p mi néi dung cho phép 16n nhét duge ap
dung. Theo mét vi dy, chi sé cha hé s6 subblock ctia subblock DC bang 0 va chi s cua

hé sb subblock 6 nghia cudi ¢ ciing bang K, thi gia tri ngudng thir nhit dugc st dung

cho subbloclk 6 (chi 56 subblock * 2} 16n hon K. Gia tri ngudng thit hai duoc sir dung
21
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cho subblock ¢ {chi s6 subblock * 2) bang K. Gia tri ngudng thir ba dugc sir dung cho
subblock c¢é chi sb subblock * 2 nhd hon K. Theo mét vi du, gia tri ngudng thu nhét
nho hon hoidc bang gis ui ngudng thir hai, gid i ngudng thir hai nhé hon hodc bang
gia tri ngudng thir ba. Gia tri ngudng tha nhét c6 thé 12 (gia tri ngudng dau tién * A),
gia tri ngudng thir hai c6 t hé 13 gia tri ngudng dau tién, va gia tri ngudng thit ba c6 thé
13 (gi4 tri ngudng dan tién / A) hodc (2* giA tri ngudng du tién — A). A c6 thé 13 1,25,

1,5, va 2. Theo vi du khéc, gia tri ngudng thir nhat 16n hon hodc bang gia tri ngudng

thir hai, gia tr dng thix hat 1dn bon hoaet bang gia tri ngudng thir ba.

VT-M0305, lap mé hé s6 phan du chroma chung dugc dé xuét. Co,

chroma_joint_coding flag, dugc bao higu @2 biu thi liéu Cb va Cr dugc 1ap ma chung

—~

hay khéng. Néu Cb va Cr duge lap m chuug, chi phan du hé s6 Cb dugc 1ap ma. Phin

du hé 86 Cr durge thi tao thanh (Cb residual * (- 1)).

Theo mét phuong 4n, 1ap mi chung chroma dugce ap dung cho TU khong c6 bude
nhay chuyén d6i. Khi budc nhay chuye én d6i dugc ap dung, chroma_joint coding_flag
duoe xem 12 0. Theo phuong an khac, 13p ma chung chroma chi dugc 4p dung cho
kich ¢ TU nhit dinh. Vi du, khi kich ¢&/chiéu r(f)ng/chiéu cao TU nho hon gia tri
ngudng, 1ap méd chung chroma khong duge ap dung. Theo mot vi du, khi chiéu rong
hodc chitu cac TU nhé hon 8 hoiic dién tich nhé hon 64 hodc 32, 1dp ma chung
chroma khéng duge dp dung. Theo vi du khic, khi kich c&/chiéu réng/chidu cao TU
16n hon gié tri ngudng, lap mé chung chroma khéng dugce ap dung. Theo phuong an
khac, 1ap ma chung chroma khéng duge ap dung cho cay 1ap ma luma khi 14p ma cay
song song dirgc ap dung. Theo phuong an khac, 1ap ma chung chroma khéng dugc ap

dung cho mét s6 co ché 1ap ma. Vi du, né khong duoc ap dung ddi véi co ché sao chép

khéi ndi anh (hodc co ché ndi anh hodc co ché lién anh). Theo phuong an khac, 1ap ma
chung a khéng duoc 4p dung cho mdt vai dai QP. Theo mot phuong an, khi 1ap

mi chung chroma duoc 4p dung, gid tri ngudng cla cac vang tréng duoc 1ap ma ndi
dung cho phép 16n nhét ciia khoi chroma c6 thé dugc ting 18n, vi du duoc ting gip doi
hodc dugc ting gép N. Vi du, ddi véi khdi chroma 4x4, néu céac vung tréng duoc lap
mé nd1 dung cho phép idn ni hét bangr 16 va 1ap ma chung chroma dugc ap dung, cac

ving trong duge 1p mi néi dung cho phép 1ém nhat 6 thé duge mé rong thanh 32.

Theo phuong 4n khac, d6i véi N hé s6 dau tién trong subblock thira, cac ving

N
(3]
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tugc s dung. Vidy, déi voi N hé sb dau tién, c&

1 1e, va/hodc of 1on hon 2 ¢b thé duoc lap ma béng

6i v cAc hé sO con lai, chi cic ving tréng bo

an khac, dm véi N hé s6 cudi trong subblock

ua cO the duge stz dung. Theo phuong
thira, cdc ving trong dugce ldp ma ngi d

ung co thé dugc st dung. Vi du, ddi véi N hé
sb cudi, o co nghia, ¢ 16n hon 1, cd bit chan 1&, va/hodc ¢ 16n hon 2 ¢6 thé dugc lap

o 3

mi bing cc ving trong duoge 1ap md ndi dung. P61 voi cac hé s6 con lai, chi cac ving

tréng bé qua cd thé duoc s dung. Gia tri N ¢6 thé khac nhau d6i v6i thanh phan mau

l«}:..)

khac nhau hoic kich ¢& subbleck khac nhau. Theo mét phuong an, s6 cac ving trong
duoc lap m3 noi dung duoc tinh che moi subblock. Gia tri ngudng ciing duoc thiét 1ap.
ug duoc l&p m3 ndi dung d3 sit dung khong vuot qua gia tri

ngudng, N ¢ *‘16: 16m hon doi w61 hé 56 subblock tiép theo. N ¢6 thé duge thiét 14p lai

.

) dua hé sb vé khong duge dé xuit. Phuong phap dua

AVavle 5

Trong VVC, phuong pha;

hé s0 ve kh@ng thiét 14p cdc hé so trong mot ving veé khong. Vi dy, vung tuong Ung

vél cac hé 50 thn xuit cao cb thé dugce thiet 1ap vé khong va khong duge 1ap ma. Vi
véy, khi phuong phap dua hé 86 ve khéng duoe 4p dung, chi ving ma sau khi dua hé

s0 vé khong can duge 1ap ma.

Theo phuong an khac, difu kién rang bude ddi véi s6 cac ving tréng duoc 1ap

ma ndi dung ¢6 the duge %g: dung cho mirc TU/TB hodc mirc CU thay cho hé sb & mirc

subblock. Tri sé 16n nhit cia s6 cac ving tréng duoc 1ap ma ndi dung con lai c6 thé
phu thudc vao kich c&/dién tich TU hoic CU hoac thanh phan mau hoic vi tri/chi s6 hé

s6 c6 nghia cudi ciing hodc vi tri/chi s subblock ¢ nghia cubi cling hodc ving sau khi
dua hé 56 vé khéng. Vi du, i 56 16m nhét cla s6 cae ving tréng dugc 14p ma ndi dung
con lai cho hé s6 subblock luma kich o& 4x4 ¢d thé 12 30, va tri sb cho hé s subblock
chroma kich ¢& 4x4 ¢6 thé 13 16, Vi vAy, tri s6 16n nhit cua sb céc ving tréng dugc lap
m3 ndi dung con lai cua TB Juma cd kich ¢& bang 16x16 co thé biang 480
(30*(16*16)/(4*4)). Try s6 1¢n nhit cna sd céc viing tréng duogc 1lap ma ndi dung con
lai cua TB chroma c6 kich ¢& bing [6x16 ¢6 thé bang 256 (16*(16%16)/(4*4)). S6 cac
ving trong dwoc Hp mi ndi dung con lai duoe thide 13p bang tri s6 16m nhit cta s cac
viing tréng dwoc lip mi noi dung con lai tai lic bat dau qua trinh ma hoéa/gidi ma TB,

T'U, boac CU. Khi 3p ma ving trong duge 1ap mé ndi dung, gia tri tGi han cua sb cac
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ving tréng duoc 13p mi ndi dung con lai duge giam 1. Khi gia tri t61 han bang 0 hoic

nho hon gia tri ngudnyg thir hat (vidy 1,2, 3, hodc 4), cac h¢ s6 con lai duge 1ap mi &

¢ cach st dung phuong phdp 14p md mic con lai).

Dich chuyén sang trai don gian 6 3 thé duoc st dung dé suy dan so cdc ving trong
duoc 1ap ma néi dung cho TB hedic CU. Vidy, ddi véi TB luma, tri s6 16n nhét cua sb
cac ving tréng duge igp +d ndi dung con lai c6 thé 13 K << (log2TbWidth +

hé 12 28, 30, 32, hoic sd nguyén duong.
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Theo vi du khéc, tri 56 1én nhit cia 56 cic ving trong duoc 14p mi ndi dung con

2
2

lai c6 the 1a TB width*TB height*M, trong d6 M ¢o thé 14 2, 1,5, 30/16, 28/16, 1,875,

1,75, hodc gi4 iri duong. P61 véi TB chroma, tri s6 16m nhét cta sb cac vung tréng

(FV
C

duoc lap mi noi dung con lai ¢d the 14 L << (logZ TbWidth + log2 TbHeight — 4), trong
dé L c6 thé 13 16, 20, 28, 30, 32, hoic 50 nguyén duong. Theo vi du khac, tri s6 16n
nhit cua s& cic ving tréng duge ldp mad ndi dung con lai co thé 1a
TB width*TB height*N, trong do N o thé 12 2, 1,5, 1, 1,25, 30/16, 28/16, 1,875,
1,75, hodc gia tri duwong. Theo vi dy khéc, dbi voi TB luma, tri s6 16n nhét cia s6 cac
VUng mam dirge 18p ma adl dung con lat ¢o thé 13 K << (log2TbWidth

log2 TbHeight — 2), hodc ¢d the biang (( 1 << (log2ThWidth + log2TbHeight )) * K )
>> 7, trong do K c6 thé 1a 4, 5, 7, 7,5, &, 16, 20, 28, 30, 32, hoic sd nguyén duong,
hodc s6 duong. P61 véi TB chroma, tri s6 16m nhit cta 56 cac ving tréng dugc 1ap ma
n6i dung con lai c6 thé ia L << (log2ThWidth + log2TbHeight -2)), hodc c6 thé bang
(( 1 <<(log2ThWidth + log2TbHeight }) * L} >> 2, trong d6 L c6 thé 14 4, 5, 7, 7,5,

8, 16, 20, 28, 30, 32, hodc 50 nguyén duong.

Theo mot vi dy, ThWidth va/hodc TbHeight ¢o thé 13 chiéu rong hodc chiéu cao
TB trudc hojc sau khi dwa hé s6 vé khong, Vi du, dé giam sb cac ving tréng dwoc 1ap

e

ma nd1 dung, d 4'6 tich TB

w-f

sau khi dua hé s vé khéng dugce sit dung dé suy dan tri sb

m

ém nhat clia 50 cic vimg trong duge lAp ma ndi dung con lai. D6i véi TB kich ¢&

[y

;’2

64xN hofic Nx64 (vi du thiét bi fuma), cic hé s6 ndm ngoai ving 32x32 phia trén-bén

trai dwge thict 14p bang khing va khéng duge lip md hodc khong dugc phéan tich.
Chiéu rong va chiéu caoc TE bi gioi han bang 32 khi phuong phap dua hé s vé khong
duge dp dung. ThWidth va TbHeight duge xén c6 thé duge st dung dé suy dan tri sb
F hubde 56 cac ving tréng drgc 13p ma ndi dung

con lai. Khi chiéu 6n 1g hodic chidu cao TR Ién hon 32, chiéu rOng hodc chiéu cao cia
24
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ving sau khi dua hé s ve khing dugs xén thanh 32. Chieu rong hoac chi€u cao b1 xén

7

cua Vung sau khi dua hé s& vé khdng duoc st dung dé suy dan tri sO 16n nhat & mire

dp mi ndi dung con lal. Theo vi du khac, khi bd da

e
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chuyen d éni (MT S) dwoe 4p dung, cic hé s6 nam ngoai ving 16x16 phia trén-bén trai
ciing dwoc thiét lap bing kh 'ﬁig ra khong duge 1ap ma. Chiéu rong va chiéu cao TB bi

wa hé s6 vé& khéng va MTS duogc ap dung. TbWidth
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va ThHeight duge xén c6 “zhé duge su dung dé suy dan tri s6 16n nhit & muc
TU/TB/CU/PU cia s6 chc vimg trong duge 14p mi ndi dung con lai. Theo vi du khéc,
khi MTS va chuyén doi subblock SBT ( Sub-block Transform - SBT) dugc st dung va
SBT duoc ap dung cho CU, MTS vira néu dugc su dung. Bién d6i DST7 hoic DCTS

duoce chon cho bién adi ﬂ_{a",ng dleng hodc nidm ngang. Cac hé $6 nam ngoai vung 16x16

phia trén-bén tra1 cling dugc thiét 1ap bang khéng va khong duoc 14p ma. Chiéu rong
va chiéu cao TE bi gidi han bang 16 khi SBT va MTS dugc 4p dung. TbWidth va

ThHeight duge xén c6 thé duge st dung dé suy dan tri sb lon nhat & mic

TU/TB/CU/PU ciia sé cac ving trong duge 1ap mé néi dung con lai.

Theo i du khéc nita, 56 cac subblock duoc 1ap ma theo yéu cu, vi tri/chi s6 hé

50 c6 nghia cudi cung hodc vi tri/chi 54 subblock c6 nghia cudi cing c6 thé dugc sir

i

dung d¢ suy din tri sd 1dm nhdt coa sé cdc ving trong dugc 1ap ma ndi dung con lai cia

7
~

TB. Vi dy, tri 56 16n nhit cia 56 cac vin ;‘j éng duoc 1ap ma ndi dung con lai co thé 1a

56 cac subblock duge 1ap md theo yéu odc chi s6 subblock cé nghia cudi cing
cong 1 phan véi gid tri ngudng thir ba. Gia tr ngudng thir ba vira néu co thé khac nhau

<

ddi v&i thanh phan mau khac nhau hoac kich ¢& subblock khac nhau. Vi dy, gia tri

joe

(]

ngudng ther ba cb thé 13 28, 30, 32, holc s6 nguyén duong cho thanh phén luma (cta

subblock kich i 4x4). Gia tri ngudng tha ba cb thé 1a 12, 16, 20, 28, 30, 32, hoic sd
nguyén duong cho thinh phan chroma (cna subblock kich ¢& 4x4). Gid tri ngudng thir
ba co thé [a 4, 5, 6, 7, 8, hodc 36 nguyén duong cho thanh phan chroma cua subblock
kich ¢ 2x2. Theo vi du khéc, tri s6 1on nhit coa sb cac vung tréng duoc 1ap ma ndi
dung con lai cia TB 6 thé duge tinh bing sd cac mau cla cac subblock duge 1ap ma

theo yéu cau nhin vé1 gid tri ngudng thir tir. SO cac méiu cua subblock dugc lap ma

-
=
¢
@)
<
(@)
&
g
[
[e)
[l
s
oy
hrs
[
o
(72}
(:u
u,“
IS
2]

- subblock dirge 14p ma theo yéu cau hodc chi sb subblock
c6 nghia cudi ciing cong 1 nhin vér sé cac miu cna subblock. Gia tri ngudng thir tu co

thé 1a 1,75 (hode 1, 1,25, 1.5, 7. hoic sb duong) cho thanh phé,n luma. Gia tri ngudng
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thir tr o thé 12 1,25 (hodc 1, 1,5. 1,7

75, 2, hoiic s& duong) cho thanh phan chroma.

Khi 14p mé cd cd nghia he 56 Sﬁbbioclx; c& ¢0 nghia, ¢ 16m hon 1, co bit chan 1¢é,
va/hodic of 16n hon 2, b ce ving tréng dugc 1ap ma ndi dung dd s dung duge ting
n 1 (tic 13, 56 ving trémg duoc lap mi ndi dung cho phép/con lai dugce giam 1). Co
nhdém cb nghia subblock cé thé cling duwoc tinh. Theo mdt phuong an, néu hé s
subblock déu bing khéng, ching han c& nhém co nghia subblock bang 0, sb cac ving
tréng duge Ap ma néi dung 43 st dung c6 thé duoc giam bang gia tri ngudng thir ba
holic ducoc giam bing kich ¢& subblock nhin véi gid tri ngudng thi ba. Dbi v6i ving
6 hé sb vé khéng (Hirc 14, hé s6 subblock khong c6 hé s0), 56 cac ving trong duoc 1ap
mi ndi dung dd s dung co thé dirge gisdm aéng gia tr{ ngudng thir ba hodc dugce giam
bblock nhin v4i gia tri ngudng thir ba. Néu s6 ving tréng dwoc 1ap ma
ndi dung cho phép/con lai nhé hon gia tri ngudng, 18p ma hé s dugc chuyén mach

sang co ché vimg tréng b qua.

Theo phuong an khac, diéu kién 13 ng budc ddi voi sd cac ving tréng duoc lap
m3 ndi dung c6 thé duoe ap dung cho mire CU. Béi véi CU, tri sb 16n nhét ciia s§ cac
ving trong dwoc 1ap ma ndi dung cdn lai cho thanh phan luma va thanh phén chroma
c6 thé duoe tinh theo cach twong ty nhu gid tri ngudng ¢ mic TU/TB dugc mo ta &
trén. D6i voi rang bude ¢ mire CU, cdc vimg tréng dugc 1dp ma ndi dung hién c6 co

thé ¢6 thé dugc chia sé toan bo céc thinh phan mau. Theo mgt vi du, tri sO 16n nhat &

mirec CU ciia s6 céc ving tr¢ ng duoe 1ap ma nGi dung con lai duge tinh. Tat ca cac TU

kN

oy

c6 cac thanh phin mau khac nhau co thé chia sé sb cac ving tréng dugc 1ap ma ndi
dung com lai & mire CU nay. Vi dy, néu TU luma duge lap ma trude cac TU chroma,
sau khi 1ap ma TU luma, sb cac ving tréng dugce 1dp ma ndi dung hién c6 dugc st
dung cho cac thanh phan chroma. Theo vi du khéc, tri s6 16n nhat luma & mac CU cia
sé cac ving tréng duoc 14p mi ndi dung con lai va tri s6 10n nhit chroma cia sb cac
viing trong duogc 1ap ma néi dung con lai duge tinh, mot cach tuong img. Néu TU luma

(cac TU luma) dirge 1ap mé trisde thanh phan chroma, né chi sir dung s cac ving

trong duge 14p ma nd1 dung con lai luma & mitc CU. Néu khéng c6 toan bd cac ving

U]

trong duge 1p mé ndi dung cho luma duge sir dung, cac ving tréng dugc 14p ma ndi

dung con lai co the duge sur

f'}a

tung cho cac thinh phan chroma. Tri s6 chroma 16n nhét

clia 56 cac vimg trong dwoc lAp mi ndi dung con lai ¢ thé dugc tang 1én bang cach

thém cac vung tring duge 14p mé ndi dung cho phép con lai fir thinh phan luma. Theo
7
L
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vi du khac, tri s6 16m nhit & mire CU cia 6 cac vung tréng duoc 1ap ma ndi dung con
lai cho luma, céac thanh phﬁin cb va cr duge tinh mét cach tuong tmg. Theo thir tu 1ap
mi, cac ving tréng dwoe 14p mi uéi dung cho phép con lai trong mot thanh phan mau
¢6 thé dwoc str dung cho cic thanh phian mau sau. Theo mot vi du, cac vung tréng
duoc lap mi néi dung cho phép con lai 6 thé tit ca duge thém vao thanh phin mau ké

tiép. Theo vi du khéc, cac ving trong dwoc 1ap ma ndi dung cho phép con lai c¢6 thé

“ =)

duoc thém vao céc thash phiin mau sau ¢é mot cach bang nhau hodc khac nhau.

o phap d3 d& xuit co thé ciing dwoc 4p dung dé phan chia TU d3 néu. Vi
du, néu kich o CU 16m hon kich of TU 1ém nhit, CU hién thoi s& duge phan chia
thanh nhigu hon mot TU. Tri s6 16m nhat ¢ mirc CU cia s cac ving trong dwoc 14p ma
ai ¢6 thé duge tinh Theo mdt phuong 4n, s§ cac ving tréng dwoc 14p ma
no1 dung con a1 & mic CU duge chia sé cho toan bg cac TU con. Theo phuong an
khac, m6i TU ¢6 tri s6 Iém nhét cia s§ cdc ving tréng dugc 1ap ma ndi dung con lai.
Sau khi 1ap ma TU con, ndu ¢b cac ving tréng duoc 1ap ma ndi dun g cho phép con lai,
cac vimg trong duge 1ap ma ndi dung cho phép con lai viva néu c6 thé duge st dung
béi cac TU con ké tiép. Gia tri t61 han cia cac ving tréng dugc 14p ma ndi dung cho

phép ctta TU con ké 1iép co thé duoc tang 1én.

Theo phurong an khic, doi vai moi TB hodc TU hodc CU, tri sé 16n nhit cta sb
cac vimg trong duoc Eé,p mi nd1 dung con lai, vi dy maxNumCtxBin, dugc tinh.

MaxNumCixBin ¢6 thé phy thude kich cd/chidu réng/chiéu cao CU/TU/TB, thanh

phan mau, kich ¢ hé s6 subblock, khi sir dyng 1dp mi du thira chroma chung, hoic bat

Lh)}"

ky két hop gifia cac thong sb vira néu. Vi du, d6i véi TB luma, gia tri ngudng c6 thé 1a
K << (log2ThWidth + log2TbHeight — 4), trong d6 K c6 thé 1a 28, 30, 32, hoic sb

guyén duong. Doi véi TB chroma, gid tri ngudng o6 thé 1a L << (log2TbWidth +
log2TbHeight — 4), trong d6 L ¢6 thé 1a 16, 20, 30, 28, 32, hoic sb nguyén duong.
Thee vi du khéc, d6i véi TB luma, tri sb 1én nhét cta s cac ving trong duoc 14p ma
n61 dung cén lai ¢ thé 13 K << (I 0g2 ThWidth + log2 TbHeight — 2), trong d6 K ¢6 thé
127,75 8,28,30,32, sén wuyen duong, hode sb duong. Péi véi TB chroma, trj sb 16n
nhat ciia sb cac ’af{mg réng duoc lap mé noi dung con lai c6 thé 1a L << (log2TbWidth
+ log2TbHeight -2), trong d6 L ¢d thé 1a 4, 8, 20, 16, 28, 32, hodc sb nguyén duong.
Khi 1ap md hé sb subblock, 56 cac VUng tr élig dugc 13p ma ndi dung da s dung duoc

ghi lai. Vi du, kbi lp mi c& ¢ nghia, c&r Ién hon 1, ¢ bit chin 1&, va/hodc cd 16m hon

[N
RN
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sé cac vimg trbng duge 1ap m3 ndi dung d3 st dung duge tang 1én 1 (hodc s6 cac

ving trong duge 14p mi néi dung con lai duge gidm 1). Co nhém c6 nghia subblock c6

thé ciing duge tinh.

Khi gi4 tri t61 han cia s6 cac vin o trong duge 14p mi ndi dung (hodc s6 cac ving

r

tréng duoc lap mi n6i dung con E@i}‘sé’n hon hodc bing gia tri ngudng T, timg hé s6

=]

ng dige lap ma ndi dung dé 1&p ma co ¢o

L.z, .

trong subblock ¢6 thé sir dung ving trt
nghia, c& 16n hon 1, ¢&r bit chin 1€, va/hodc ¢ 16m hon 2. Khong cén sir dung cac ving
tmng bo qua d4 ma hoa toan bd hé so. Khi gia tri toi han cla so cac ving trong dugc

lap ma ndi dung nho hon T, thee mot vi dy, tung hé s6 trong subblock sir dung cc

ving tréng bé qua 4 lp 1 'heo vi du khac, mt cd hodc ct phap duge

R

bao hidu 48 biéu thi lidu cac ving tring duge 1dp mi n6i dung c6 thé dugc str dung cho

I%
IS

subblock. Néu dung (yes), trng hé sé trong subbiock co thé sir dung ving tréng duoc
13p mé ndi dung 4¢ lp mi oo c6 nghia, cd 16n hon 1, c& bit chin 1é, va/hodc ¢d 16n

hon 2. Néu khéng thi, timg hé sé trong subblock sir dung cac ving trong bo qua dé lap

.

mi cic hé s6. Theo mét phirong én. néu cd holic cft phap biéu thi timg hé sb trong

subblock sir dung céc ving tréng bd qua dé 14p ma cac hé s6, subblock ké tiép dugc

I3
A

xét dé sir dyng cac vung trong bo qua dé 1ap ma cac hé s0.

Gia tri ngudng T co thé

phu thude vao thinh phan mau hodc/va kich c& subblock
hoic/va bang cach sir dung lap mi dur thira chroma chung. Vi du, T ¢6 thé 13 64 cho
subblock 4x4 hodc 16 cho subblock 2x2. Thee vi du khic, T ¢6 thé 1a 30 hodc 32 cho

subblock luma 4x4, 16 cho subblock chroma 4x4, va 4 cho subblock chroma kich c&
2x2. Khi 14p ma du thira chroma chung dugc ap dL.ngﬁ gia tri ngudng chroma c6 thé
due tang 18n gip d6i. Rang bubdce vira dé xuit ¢6 thé duoc 4p dung cho cac kich ¢ TU
nhat dinh, ching han dién tich TU Iém hon 32 hodc 64. Dbi v6i kich ¢& TU khac, cac
viing trong bé qua dugc st dung dé 4p i cac hé sb. Theo phuong an khac, khi gia tri
&1 han cia sb cac t dung nho hon T, chi N hé s6 ¢o thé st

dung cic vung trong dirge 14 de¢ 1ap ma cac muc hé so trong subblock.

N6 ¢6 thé 13 N hé sb cudi tir b & ngh i cing trong subblock/TU, N hé sd cudi
trong subblock/TU, hodc N hé 50 dau tién trong subblock/TU. D6i v6i hé sb con lai, n6
chi ¢ the st dung céc ving téng bé qua (vi du 1ap ma murc bang cach str dung ma

exp-Golomb m¢

y"

t cach trie tidp). N ob thé duge suy dan tir gia tri t61 han coa sb cac

ving trofy* dege lip ma ndi dung, chin

"

(S

han gi4 tri téi han cia sb cac ving trdng duoc
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D61 véi cée subblock ké !\p chi che vimg trong bé qua co thé dugc sir dung dé

O
n”‘w)
Qm
maug!
o
[
O
e
P
T
E‘

13y CAC e h an, phuong phap da dé xuét c6 thé duge ap

dung cho mdt "C‘ loat subblock/CUTU/TE 1 1hat dinh, vi du ddi v6i TU co dién
tich/chiéu rong/chiéu cao ién hon gia i nguéng (vi du dién tich 16n hon 16, 32, hodc

64). Boi voi CU/TU/TB khéng thoa min nhimg diéu kién d3 néu, phuong phap lap ma
gbe duoc ap dung hoic khing cb rang bude ving trong no6i dung dugc ap dung (vi du
toan bd ¢t phap duge lap ma héﬂ‘g cac vimg tréng duge 14p ma ndi dung). Theo mot vi
du, didu kién rang budc mi hoa dugc ap dung cho nhiimg CU/TU/TB khéng théa man
nhimg didu kidn 33 ndu. MaxNumCoiBin duge suy dan cho subblock/CU/TU/TB. D6
12 yéu cau tuong hop dong bit dé cho s4 cac ving tréng duge 1ap ma ndi dung di st

dung khéng thé vuot qua maxNumCtxBin cho subblock/CU/TU/TB.

Theo phuong 4n khae, d6i véi mdi CU/TU, i 56 16n nhét ciia s cac ving tréng

dugc lap mi ndi dung con lai, ching han maxNumCtxBin, dugc suy dan.
¢ o 7 3 g 2

L:J
e
o
iy
s
-
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o

MaxNumCtxE phu thude kich o&/chiéu rong/chiéu cao CU/TU, thanh phan

mau, kich ¢& hé s6 subblock, khi sir dung 14p md du thira chroma chung, vi tri/chi )

—Y

hé s6 c6 nghia cudi cing, hodc bat ky két hop gilta cac thong s6 vira néu. Theo vi tri
hodc chi 86 cua khéi cb nghia cudi cung va’/hoac maxNumCtxBin va/hodc kich co
subblock, s6 cdc ving trong duge “p mi néi dung dung dé 1ap ma mirc hé sd cho phép
cho hé sb subblock c6 the duoc suy din. Péi vai nhitng hé sé subblock nay, timg hé s6
trong subblock ¢ thé sir dung ving Léng duge 14p m3 nodi dung @ 1ap mi co ¢6
nghia, ¢ 16n hon 1, ¢& bit chin 1&, va/hodc c& 16m hon 2. B6i v6i cac hé s subblock
con lai, fimg hé s6 trong subblock sir dung cac ving tréng bo qua dé 1ap ma cac mirc
hé sd. S6 cac hé s6 subblock ma cé thé sir dung cac ving tréng dugc 14p mi ndi dung
c6 thé bing maxNumCHxBin>> 3, maxNumCtBin>> 4, maxNumCtxBin>> 5,
maxNumCtxBin>> 6, hoic maxNomCtxBin>>K, trong d6 K ¢6 thé phu thudc kich
eff/chidu rong/chitu cao TU, thanh phén mau, kich ¢& hé s§ subblock, khi sir dung lap

mi du thira chroma chung, hodic bat ki két hop gifta cac thong sb vira néu.
Theo phuong an khac, thay cho s0 cac hé so subblock ma c6 thé sir dung cac
ving trong duge lip ma ndi dung, s& cic hé 56 ma cb thé sir dung cac ving tréng duoc

1ap ma ndi dung dwgc suy dan. Chi N hé s0 c6 thé sir dung céc ving tréng duge 1ap ma



44511 30/48

ndi dung dé 1ap ma cic muc heé $0 tron g TU. No co thé 1a N hé s6 cudi tir hé sb ¢

I4
S

nghia cudi cong trong TU, N hé s cubi trong TU, hoic N hé s6 diu tién trong TU.
Theo mét phuong an, diéu kién rang budc ma hoa cb thé ciing dugc 4p dung. D6 1a
yéu cau twong hop dong bit dé cho s0 cdc ving trng duoc 1ap ma ndi dung da sir dung

trong TU, CU hodc PU s2 nho hon hode bing maxNumCtxBin.

Theo phwong 4n khac, ddi v TU, subblock cudi cing ma c6 thé sit dung cac

ving tréng duce 1ap mi ndi dung dé 1ap m3 mic hé s6 co thé duge bao hiéu. Mot hodc

nhiéu ch phép (vi du cac vi tri x va v, hodc chi so subblock) co thé duoc st dung dé

<

bidu thi vi tri cia subblock cubi ciing ma c6 thé sir dung cac vung trong duoc 1ap ma

o hoiic san subblock d0, timg hé s6 trong subblock

6 thé str dung céc ving ?mnz; diree o mi ndi dung dé 1ap mi c& co nghia, ¢ 16n hon

& bit chan 18, va/hodc cd 16n hon 2. Sau hodc trude subblock, tung hé sb trong
subblock st dung cac vung trf)‘ng b6 qua dé 13p ma cac muc hé s6. Ch phap c6 thé phu
thude maxNumCtxBin, vi tri/chi s& khdi cé nghia cubi cing, kich c&/chiéu rong/chiéu

cao TU, thanh phan mau, kich ¢ subblock, khi sir dung 1ap ma du thira chroma chung,
b i e 2 3

4c, ddi v6i hé s6 subblock 4x4 hodc TU 4x4, chi N hé s6 c6

g dugc 1ap ma ndi dung de 1ap ma cac muc hé so. N6 c6 the

7

3 N hé sb cudi tir hé s6 ¢6 nghia cudi cimg, N hé s0 cuoi trong subblock/TU, hoac N

[—

hé sb du tién trong subblock/TU. D61 véi cac hé sb con lai, ching c6 thé chi sir dung
cac vung trong bo qua (vi du ldp m3 bing cach st dung ma exp-Golomb mét cach truc
tiép). N ¢6 thé phu thude kich ci/chiéu rong/chifu cao TU, thanh phin mau, kich ¢& hé

s6 subblock, khi sir dung 13p m# dur thira chroma chung, hodc bt ky két hop giita cac

D

thong s vira néu. N ¢t thé 13 8 cho TU 4x4.

Theo phuong an khac, ngoai gia tr1 ngudng ¢ mirc TU, gia tri ngudng & mirc
subblock c¢o thé ciing duoe 4p dung, Néu gia tri t6i han cia gid tri ngudng & mirc
subblock dat duge, co ¢hé bd gua duoe st dung cho subblock. Néu gid tri t6i han &
mirc TU khéng dat duge, ving txéng duge lap ma ndi dung ¢ thé duoc sir dung cho
subblock ké ug; Néu gia tri to1 han & mire TU dat dugc, toan bd cic hé sb trong TU
hién théri c6 thé chi dwoc lap mé bang cach sir dung cac ving tréng b6 qua. Gia tri

ngudmg/gia tri t&i han & mic subblock dirac thidt 14p lai cho mdi subblock.

3¢
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Theo phuong an khac nira, he 56 TU ¢o thé 1a duoc phan chia thanh mot hoac
nhidu phan doan. Céc gis iri nguéng/cac gid tri 61 han khac nhau co thé dugc str dung
cho nhing phan doan khac nhau vira néu. Vi dy, hé 6 TU ¢6 thé dugc phén chia thanh

2 hodc 3 phén doan. Péi vai phan doan ¢ tin xuat cao, gia tri ngudng cao hon (hodc
nho hon) co hé duge ap dyng. Khi g1 tri to1 han dat dugce, chi co ché bo qua cé thé
duge st dung cho phan doan vira néu. Phuong phap phan doan néu trén co thé duoc sir
dung. Vi dy, chi 56 cfia hé 86 subblock cia subblock DC béng 0 va chi sb coa hé sb
g ‘i}i > K, thi phan doan thk nhat 13 cho subblock cochi sb
. # 2 1¢ém hon K. Phin doan thir hai 13 cho subblock céchi s6 subblock * 2 bang
K. Phén doan thir ba 13 cho subblock cochi s6 subblock * 2 nho hon K. Viéc phin
doan c6 thé phu thude vi tri trong TU hodc 1énh quét (vi du 1€nh quét subblock) trong

TU.

Theo phuong an khac, diéu kién rang budc s6 cac ving tréng dugc 14p ma ndi

dung c6 th & 13 diéu kidn rang budc bd mi héa. Poi voi mbi TU, tri s6 16n nhét coa sb

cac ving trong dwge 14p ma ndi dung con lai, vi du maxNumCtxBin, dugc suy dan.

MaxNumCixBin ¢6 the phu thude kich cd/chi iéu réng/chiéu cao TU, thanh phﬁn mau,

kich c& hé 6 subblock, khi sir dung lap mé dir thira chroma chung, vi tri/chi sb hé sb
o6 nghia cudi ciing hodc vi tri/chi s6 subblock c6 nghia cubi cing, hodc bit ky két hop
gilra cac thon g 50 vira néu. V ‘i du, doi v6i TU luma, gid tri ngudng co thé 1a K <<
(legZTbWﬁth + log2TbHeight — 4), trong d6 K ¢6 thé 1a 28, 30, 32, hoic sd nguyén
duong, Theo vi du khéc, gia tri ngudng c6 thé 13 TU width*TU_height*M, trong d6

M co the 1a 2, 1,5, 30/16, 28/16, 1,875, 1,75, hodc gia tri duong. D6i voi TU chroma,

gi4 tri ngudng cb thé 13 L << (log2 ThWidth + log2 TbHeight — 4), trong d6 L ¢6 thé 1a
16, 20, 30, 32, hodc sé nguyén ducng. Theo vi du khac, gia tri ngudng c6 thé 1a

TU width*TU height*N, trong d6 N co thé 13 2, 1,5, 1, 1,25, 30/16, 28/16, 1,875,

1,75, hodc gia tri duong. Theo vi dy khéc, d6i véi TU luma, gid tri ngudng c6 thé 1a K

<< (log2ThWidth + lo,

KACHZn

aQ
} "
-
i

- 2y, trong d6 K ¢6 thé 14 7,5, 8, 28, 30, 32, hoic sb
nguyén duong, hode 6 duong. D61 v TU chioma, gia tri ngudng co thé 1a L <<
{(log2ThWidth + logZThHeight -2), trong d6 L ¢6 thé 1a 4, 8, 16, 20, 28, 32, hoic sb

nguyen ducong.

D61 v mo1 TU/CU, s6 cac ving & Uﬂ?’ duge 1ap ma ndi dung da s dung khong

thé vuot qui maxNumCtxBin dugce suy din. Ddi véi rang budce & mie CU, toan b cic
31
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thanh phin mau chia sé mft rang bude vang trong duge 1ip ma ndi dung. Do 1a yéu
ciu trong hop dong bit d& cho sé céc ving trong dugc 14p mad ndi dung da s dung
trong TU/CU/PU & rhe hon hodc bang maxNumCtxBin. Theo mét vi du, khi 1ap ma

co ¢6 nghia, c¢ Idn hon 1, co bit chin 1&. va/hoiic c&r 16n hon 2, sb cac viing trong dugc

Y

lap m3 noi dung di sir dung duge ting 1én 1. Co nhdm c6 nghia subblock c6 thé ciing
duge tinh. Rang budc vira d& xuht et the duoce ap dung cho mot sb kich ¢& TU/CU
nhit dinh. Vi dy, rang bude vira dé xuét ¢ 6 thé duoc ap dung cho dién tich TU 16n hon
32 hosc 64, DHi veai cac kich & TU khée, cic ving tréng bd qua duge st dung dé lap
m3 cac hé sb. Theo phuong 4n khac, d6i voi kich ¢& TU khac, timg hé s6 trong TU ¢6

thé st dung ving trong duoc lap mi dé 14p mé o c6 nghia, co 16n hon 1, co bit chan

A

dng duge 1dp ma ndi dung & mic tile/

nhém tile/CTU/hang CTU/slice/anky/chud bit khac c6 thé cling duoc ap dung. Déi véi
mbi tile/ nhom tile/CTU/hang CTU/slice/anh/chudi bit, s6 lwong tdi da cac ving trng
duoc 1ap mi no1 dung, vi du totalMaxNumCtxBin, duge tinh. D6 1a yéu cau twong hop

dong bit dé cho s6 cac ving trong duge 13p mi ndi dung da st dung trong tile/ nhom

t1le/CTU/hang CT /slice/antvch

1 bt 8¢ uhé hon hoac bana maxNumCtxBin. Theo

mdt phuong an, khi ldp ma he so,

[e2l

& céc ving frong duoc 14p mi noi dung da st dung
duoe ghi lai. Vi dy, khi 1ap méa ¢& ¢6 nghia, co 16n hon 1, co bit chin 1é, va/hodc co
1én hon 2, 50 cac vimg trong dugc 14p mi nodi dung da st dung duoc ting 1én 1. Khi
gid tri t61 han cia s6 cac ving tréng duoc 14p mi ndi dung nhé hon gid tri ngudng,
toan b cac hé sb trong subblock/TU/CU/PU/CTU/hang CTU /tile/nhom tile
/slice/anh/chudi bit ¢6 thé chi sir dung céc ving tréng bo qua dé 1ap m3 cic murc hé sb.

4

Theo mét phuong an, mdt hode n nhidu cac i phéap biéu thi 1iéu subblock hién
thoi/CU/TU/kh6i  chuyen  doiftile/nhém  tile  /CTU/hang CTU  /nhém
CTU/slice/anh/chudi bit/ving sir dung toan bo bypass bin coding hay khong dugc bao
hiéu. Néu ci phap bidu thi co ché b qua dugc su dyng, toan bo cac hé ) trong
subblock hién thai/CU/TU/KhSI chuyén déitile/nhém tile /CTU/hang CTU /nhém
CTU/slice/anh/chudi bitviing duge Wp mi bang cac ving trong bé qua. Vi du, mi
Golomb-Rice cé thé duoce sir dung dé 1ap mé cac hé s6. Néu ch phap biéu thi cac ving
trong duoc lap mi noi dung cb thé duoe si dung, khong can tinh s céc viing trong
duge 1ap mi nd1 dung da duoc st dung va khong can chuyén mach tir co ché 1ap ma

no1 dung sang co ché bé qua trong bé gidi ma hodc bd ma hoéa. Vi du, cd c6 nghia, co

[We)
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16m hon 1, c& chan 18, & iom hon 2 (hodc 3y ¢ & thé tat ca déu sir dung cac ving trong

dirge 1ap ma ndi dung.

Theo mot phuong an, mot diéy kién rang budc mi hoa cod thé dugc ap dung cho
co ché 1ap mi ndi dung. MaxNumCtxBin ¢o thé duoc tinh cho subblock/CU/TU/khéi
chuyén ddiftile/nhém tile /CTU/hang CTU /nhém CTU/slice/anh/chudi bit/ving. Néu
co ché 14p mi ndi dung duge su dung cho subblock/CU/TU/khbi chuyén dbi/tile/nhém

tite /CTU/hang CTU /mhém CTU/slice/anh/chudi bit/ving vira néu, d6 1a yéu cau

twong hop dong bit 48 che sé cac vimg trong duge lap ma ndi dung da st dung khong
thé vugt qua maxMNumCtaBin. Trong bd ma hoa, cho co ché 1ap m3, néu sb cac ving

trbng duoc lip mi ndi dung 43 duge st dung khong thé vuot qua maxNumCtxBin, co

ché vira néu sé khang dios Theo mot vi du, ¢t phap c6 thé luén duge st dung
hodc ¢6 thé diroc sir dyng ki mdt 50 dieu kién duoc thoa min. Thong tin 14p ma co
thé duge sir dung lam cic dibu kién hodc duge st dung dé suy dan gia tri ct phap.
Ving c6 thé duge gan 12 nit 1dp mi trong phén ving cdy 14p ma,trong 6 dién tich
tuong umg Ion hon hodc ba;g i tri ngudng. Pinh nghia vung tuong tu nhuy nhom
théng sé hrong tir héa hodc CU ghe trong danh muyc sharedMerge. Vi dy, ving c6 thé
1a nit 18p w3 ia oo dign tich twomg vmg ion hon hodc bang gia tri ngudng, hodc nat 1ap
mi c6 dién tich twong Gng 160 hon hodc bing gis tri ngudng va mot trong sd cac nut
con c6 dién tich trong ¥ng uhd hor gid tri ngudng. Theo vi du khac, ving co thé 1a nit
1

lap mi ¢d dién tich fuong Gmg nhd hon hode bang gia tri ngudng va nit cha cia ving

¢6 dién tich twong Ung 16n hon gia trl ngudng.

o

Theo mat vi du, d6i véi CU/TU/TB o6 dién tich/chiéu rong/chiéu cao nhé hon
gia tri ngudng, co che 14p ma nodi dung hodc co che bo qua duge 4p dung ma khong

T‘

bao hiéu cu phap. H61 véi nhiing loai CU/T U/thiét bi vira néu, d6 13 yéu ciu tuong hop
dong bit 48 cho s6 cdc ving trong duge lap mai ndi dung di dugc st dung khong thé
vugt qua maxNumCixBin. Theo mét vi du, ¢t phap duge 1ap ma bang cac ving trong
dugce 1ap ma ndi dung. Mat hodc nhidu ndi dung co thé duoc sir dung cho vung tréng
duge 1ap ma n{:-é dung._ Theo mot phirong 4n. phwong phap di @& xudt c6 thé duoc ap
dung véi chuyen doi subblock (SBT). Trong SBT, mdt hodc nhiéu cac ca phap duoc
béo hiéu dé biéz,z, thi Héu toan b cac hé sé coa CU/TU hodic mét nira céc hé s6 cua
CU/TU hogc méat phin tir cac hé s6 cia CU/TU duge 1ap ma. Khi SBT duogc ap dung,

tri s6 10n nhit cva sb cac ving tron ¢ duge 14p md ndi dung con lai c6 thé dugc ting

.
o
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X

1én. Vi du, néu chi mdt nira cac hé s6 cia CU/TU duge 14p ma, tri so 16n nhéat duoc

suy dan cha 56 cdc ving trong duge lap mé ndi dung con lai co thé duoc ting 1én gip

C)h

d6i. Néu chi mdt phan tr cic hé s CU/TU dugc 1ap ma, tri s6 16n nhat duge suy
dan cua sb cac ving trong duge l4p ma ndi dung con lai ¢6 thé duoc ting gap 4. Theo
vi du khac, khi SBT dugc ap dung, tr sb 16n nhét cia sb cac ving trong duoc 1ap ma
néi dung con lai duge suy dan tir TU ban dau, thay cho TU duge phén chia sau khi ap

dung SBT.

z

Pé giam d6 phirc tap, thiet 1ap hé s6 vé khong tAn xut cao ¢ thé duoc ap dung

cho CU ¢6 kich ¢& Idmn. Vi du, cho TU kich ¢& 64xN hodc Nx64, chi khéi 32x32 hoidc

32xN hoidc Nx32 phia trén-bén tréi duoc 13p mi. Cac h¢ s6 con lai dugc thay bang
khong, Khi tinh tri s6 lom nhat cia sé cac vung tréng dugce 13p ma ndi dung con lai,

A

4 ve khong dugce st dung. Vi du, TU kich co

n
EQ

e
o

s

(&)
('J‘

=

kich ¢& TU trudc hodc sau kin dua

o

~

64xMN hodc Nxo4 (kich ¢ TU trude khi dua hé s6 vé khong) co thé dugc sir dung dé
suy dan tri so 1ém nhét cia s6 cac ving tréng dugc 14p ma ndi dung con lai, hoic TU
kich ¢& 32xN holic Nx32 (kich ¢& TU sau khi dua hé sb vé& khong) c6 thé dugc sir
dung & suy din tri sé 16n nhat cia sb cic ving tréng dwoc 14p ma nodi dung con lai.
Khi chiéu rdng hodc ¢ hidu cao TB I6n hon 32, chidu rong hodc chiéu cao cta vung sau
khi dua hé s6 vé khong duoc xén thanh 32. Chiéu rong hoic chiéu cao bi xén cua ving
sau khi dua hé s6 v& khéng dugce sir dung dé suy din tri s6 16n nhit & mac TB cua sb
cac ving ﬁ"émg duge 1ap ma ndi dung con lai. Theo mot vi du, TbWidth va/hoac
TbHeight ding dé tinh tri 56 16n nhit & miac TU/TB/CU/PU ciia sb 7cé1c ving tréng
lai c6 thé duoc xén thanh 32 khi MTS hodc SBT khéng

dugc sir dung, va dugce xén thanh 16 khi MTS va SBT dugc ap dung. Theo mot vi du,

)

dugc 13p ma ndi dung cor

I=
oL

ThWidth va/hodc TbHeight dung dé tinh tri s6 16n nhit & mic TU/TB/CU/PU cua s6
cac vimg trong digc lap mi ndi dung con lai ¢6 thé duge xén thanh 32 khi MTS hoac
SBT khong ducc st dung, va duge xén thanh 16 khi MTS dugc ap dung. Theo mot
phuong 4n, tri s6 1&n nhat & mirc TU/TB/CU/PU cua sb cac vimg trong dugc 1ap ma

noi dung con lai duoc suy dan sau khi xén TbW idth/TbHeight.

s

Dé cai thién hifu qué lap mé, phin vang subblock noi anh ISP (Intra Sub-block

Partition - 1SP) ¢é thé dwge ap dyng. Khi phan vung subblock ndi anh dugc ap dung,
CU/TU luma duge phan chia thanh bon TU con. Theo mot phuong an, khi ISP duoc

7
4

ap dung, tri 56 16n nhat ctia &6 cac vimg trong duge 14p mi ndi dung con lai cta toan
34
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bo CU hoidc toan by TU trwde khi phan chia duogc tinh. Tri s6 16m nhit duoc tinh cua

s0 cac vung b 1 duoc Mp ma ndi dung con lai duoce chia sé boi toan b cac ISP TU

4 3

con. Theo phirong 4n khac, khi ISP dugce ap dung, tri s0 1én nhat cua so cac ving trong

Py B

dwge ldp ma ndi dung con lat cax

%

ISP sub-TU dugc tinh. Pébi vi mdi TU con, néu

o

¥

khong c6 tedn b cie ving rong duge lap mé ndi dung duoc s dung, cac ving tréng

duogc 15p mi ndi dung con lai ¢6 the dugce sir dung cho cac TU con con lai.

Theo médt phuong an, tri 56 1én nhat cua so cac ving trong dugc 14p mé ndi dung

con lai ¢6 thé duoge tinh theo kich c&/chidu rong/chiéu cao CU, thanh phan mau, cac

kich c& hé sb subblock, khi sir dung 14p mi du thira chroma chung, hodc bat ky ket

-

hop gilta cac théng s6 vira néu. Tuy nhién, néu chiéu rong hodc chiéu cao CU 16n hon

)

K, vi du 64 hoiic kich ci¥/chiéu réng chién cao TU 16n nhét, K duge st dung dé tinh tri

)

s6 1ém nhat chia s6 céc vang trong duge 1ap ma ndi dung con lal

('
U]

»-w

Theo mt g omg an, cac phuong phap 1ap ma du thua khac ¢o thé dugc ap dung

theo kich ci/chifu réng/chidu cao TU/CU, thanh phan mau, kich ¢& hé s& subblock,
khi sir dyng l4p ma du thira chroma chung, hode bat ky két hop giita cic thong s6 vira
néu. Vi du, néu kich ¢ CU/TU lén hon 4x4 hodc 8x8, hodc dién tich/sé mau 16n hon
16, 32, hodc 64, phuong phap néu trén o6 thé duge ap dung. Néu khéng thi, phuong
phap lap ma du thira khac dugce ép dung. Vi du, chi ving trong dugc 1ap ma ndi dung
duge sir dung dé ma héa mot phan cic ¢ phap, vi du chi ¢ ¢6 nghia, chi cd ¢6 nghia
va ot 16m hon 1, hode chi o ¢6 nghia va c& chin 1é. Tat ca cac ca phap khac dugce lap

”

ma bang cac vung frong bo

Theo mét phiwong an, phucng phép di dé xuit ¢ trén c6 thé duge ap dung cho
mét sb loai subblock/CU/TU/TB/vimg nhat dinh, vi du d6i v&i TU c6 dién tich/chiéu
ronmchieu cac 1én hon gid tri ngudng (vi du dién tich 16n hon 16, 32, hoac 64). DPéi
véi CU/TU/TB/ving khéng thda man nhiing diéu kién dd néu, phuong phap lap ma

goc duge ap dung hodc khéng o rang bude ving trong ndi dung dugce ap dung (vi dy,

e
b
=
IS
—
Q>

"CS

tat ca cfi phap ¢o th ma bé ng cac ving trdng dugc 14p ma ndi dung). Theo

mdt vi du, diéu kién ring butc wi hoa diroe 4p dung cho nhilng CU/TU/TB/ving
khong thoin min nhing dido kidn d3 néu. MaxNumCtxBin duoc suy din cho
subblock/CU/TU/TB/vimg. D6 14 véu cdu twong hop dong bit d& cho sb cac vung

trong durgc 14p mé néi dung di duge st dung khong thé vuot quia maxNumCtxBin cho
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subblock/CU/TU/TB/vimg.

Toan bd hodc mot phm cha cdc phuong phap da dé xuht & trén c6 thé duoc ap
dung cung nhau. Toan b hoidc mot phén cua cac phwong phap da dé xuét & trén co thé
duge ap dung che mat 56 kich cf/chidu YOI!U/ChIGLl cao TU nhét dinh, mot s6 QP nhét
dinh hoac mot sé dang nhit dinh b thé duge xac dinh & mirc anh/tile/nhém

e T
T/

tile/slice/CTU/mang CTU/chud: bit

Ddi voi 1ap ma chung du thira chroma, 1dp ma co khéi dugc 1ap ma c6 thé dugc
stra doi dé cho hidw qua tot hon. Vi du, wong 1dp ma TU, tu_cbf luma, tu_cbf cb,
va/hodc tu_cbt cr duge bao hiéu. N Néu cbf coa thanh phan mau 13 1, cic hé s6 cua

thanh phan mau &6 duge ié}p m3. Ihi 14p mi chung du thira chroma dugc ap dung, 1ap

=
=
E
\5‘7
[
—v‘
i)‘*
ez

g dir thira chroma (tu_cb_cr _joint residual) trudc
éu tu cb_cr joint residual bang 0, tu_cbf cb va tu_cbf cr
diroc bao hign. Néu tu cb o joint residual bang 1, tu_cbf cb va tu_cbf cr khéng can

duoc bao hiéu va ¢b the dioc xem 12 1 va 0, mét cach tuong Ging. Tuy nhién, 14p ma

-
I

» du thira cia thanh phan or duoc bo gua.

~

heo vi du khac, néu ti_cb cr_joint residual bano 1, tu_cbf cb dugc bao hiéu.

Néu tu__f;bf ch bing 1, tu_cbf or duoc bd qua va duge xem 13 1 hodc 0. Lap ma hé s
du thira ctia thanh phan cr duoc bé qua. Néu tu_cbf cb biang 0, tu_cbf cr dugc b qua

va duoc xem 13 0. LAp ma hé s6 du thira cta thanh phan cr ciing dugc bo qua.

Phuong phap 2:

iy

B4o hiéu tu_ch cr joint residual sau tu_cbf ¢cb va trudc tu_cbf cr. Néu

joint residual duge bao hiéu. Néu tu_cb_cr joint residual

g
o
[
Lt
@ o
[
o
m [
=
V=]
[
put
St
P
o
-
)
Ui
[
st

~

bang 1, tu_cbf cr duoe bo qua. Lap mi hé sé du thira cna thanh phén cr ciing dugc bo
qua. Néu tu cb cr joint residual mng 0, tu_chf cr duge bao hiéu. Néu tu_cbf cb
ban

7

0, tu_ch cr joint residual khong duge bao hiéu va tu_cbf cr duoc bio hiéu.

Phuong phap 3:

Bao hi¢u tu_cb_cr joint residual sau tu cbf cb va tu_cbf cr. Néu tu cbf cb

bang 1 va tu_cbf crbang 1. tu ch cr joint_residual duge bao hiéu. Néu khong thi (vi

-~
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dy néu mdt trong s6 tu

dugc bao hiéu. Néu

phan cr ciing duge bd qua.

Thanh phan cr duge néu & trén cd thé duge thay bang thanh phan mau khac (vi

du B hodc R hodc V). Thach p hén cr & trén o6 thé dugc thay bang thinh phan mau
khac (vi du R hoac B hode U},

Bét ky trong 86 cas phwong phip duge dé xut & trén c6 thé dugc thuc hién trong

cac bo ma hoa va/hodc cac bo giat ma. Vi du, ba 4t k¥ trong sb cac phwong phap dugc
dé xuit & trén b thé dwoc thuc hign trong modun 1dp ma entropy cliia bd ma hoa,

va/hodc mbdun 14p ma entropy cua bo gial ma. Ngoai ra, bt ky trong s6 cac phuong
phap duge dé xuht & trén o6 thé duoe thue hién dudi dang mach dugce tich hgp vao

mbdun 1ap mi entropy cha bé mi hoa va/hoac modun 1ap ma entropy cua bo gidi ma.

Cac phuong phap duge dé }x;u_é:i: & trén co thé duoc ap dung cho hé théng bang
cach sir dung phép luong tir hoa vo hudng thong thudng (tire 13, phép luong tir hda vo

hudng khong phu thude trang thé) hodc phép lugng tir hoa vo huong phu thude trang

Ct./

Fig. 4 minh hoa hru 46 ciia hé théng giai mi duge 1y 1am vi du theo phwong 4n
ctia sang ché, trong d6 hé thdng visa néu tich hop diéu kién rang budc d6i véi s cac
viung trong duge 1ap ma néi dung con lai cho TB hién thoi dugce x4c dinh dua trén kich
¢ cua vung sau khi dua hé s é Vé khéng. Cac budc dugce thé hién trén lwu dd, cling nhu
cac Iuu dd khac trong ban moé t4 nady, cb thé dugc thue hién dudi dang cac ma chuong
trinh ¢6 thé xir Iy trong mot hoac nhiéu bo xo 1¥ (vi du, mot hoac nhiéu CPU) tai bo
ma hoa va/hode bo gial ma. Cac budc duge thé hién trén luu do cling co thé duoc thuc
hién dudi dang phan clmg ching ban mét hodc nhidu thiét bi dién tir hodc b xir Iy

dwoc bo tri dé thue hién cac budc irén luu dd. Theo phwong phéap nay, TB (khdi

s:Luy’i‘n dbi) hién thoi duoce lap mi trong g vdi cac hé sd chuyén doi duoc 14p ma

Tri 50 16m nhat cla 86 cac ving izéz_g duoc Iép md ndi dung con lai duge xac dinh dau

tién cho TB hién thoi dua trén kich ¢& cia vimg sau khi dua hé s6 vé khong & buéde
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420, Céc hé s6 chuyén doi cia TB hiéu thoi dugce giai ma de tao ra TB hién thoi duge

9 5 A i~

t4i tao bang cach sir dung lp mi ndi dung ¢ diéu kién rang budc dya trén sO cac ving
trong dugc 14p mi ndi dung con lai & bude 430, trong d6 co ché b6 qua duoc ap dung
thay cho co ché lap mi dua trén ndi dung thong thuong khi sd cac ving trong duoc 1ap
ma ndi dung con lai nhéd hon gia tri ngudng thi nhat. TB hién thoi duge tai tao sau d6

duoc tao ra ¢ budce 440.

Fig. 5 minh hea lou dd cua hé thén ng gial ma dugce iéy lam vi du khac theo
phuong én cla sang ché, wong d6 hé thong vira néu tich hop diéu kién rang budc dbi
véi sb lwong thi da cac vimg trong duoc 14p mi ndi dung cho TB hién thoi dugc xac
dinh dya trén chi 56 CG b nghia cudi cung. Theo phuong phap nay, TB (khdi chuyén

dbi) hién thei dugc 18p mi tuong (g vl cac hé s6 chuyén d6i dugc 1ap mi lién quan

I3

dén TB hién thin s& duge gidi mi tai b gidl ma duge nhan ¢ bude 510. Chi s6 nhom

—

hé so CG (Coefficient Group — CG) 6 nghia cudi cing dugc xac dinh cho cac hé so

chuyén doi lién quan dén TB hién thoi ¢ bude 520. Tri s6 1on nhat cua so cac ving

7

trong dirge lap mé noi dung con lat duge x4c dinh dau tién cho TB hién thoi dya trén

chi 58 CG c6 nghia cudi cing & burde 530. TB hién thoi duge 14p ma duoc giai ma aé

“ﬂ =

tao ra TB hién thoi duogoe tai tao bing cach sit dung 13p mi ndi dung c6 didu kién ring

fee

Qx

budc duza trén s¢ cac vin

¥

oeng

(’)34

(

drec 18p ma ndi dung con lai & bude 540, trong do 14p

7

mi ndi dung st dung co ché bo qua thay cho co ché 14p mi dua trén ndi dung thong

{..)

thudng khi s6 céc ving trong d’uqc iap mi ndi dung con lai nhé hon gia tri ngudng thu
nhat. TB hién that duge tai tao duoc tao ra & bude 550.

P

4c luu 46 duge thé hidn nhim muc dich minh hoa cac vi du v& 1ap mi video

@

[

theo

w2l
[¢)

éng ché. Negudi o6 chuyén mon trong linh vuc k¥ thuat ndy c6 thé sira dbi timg
bude, sap xép lai cac bude, phan chia bude, hodc két hop cac bude dé thuc hién sang
ché ma Lhong tréch khoi ndi dung cia sang ché. Trong ban mé ta ndy, ca phap va céc
thuat ngir cu thé duoc sir dyng dé minh hoa cac vi du thuc hién cic phuong an cia
sang ché. Ngudi ¢b chuyén mén cb thé thire hién sang ché bang cach thay thé cu phap
va cac thuit ngit bang ci phap va cac thuit ngit trong duong ma khong tréch khoéi ndi

¥

dung cha sang ché.

~

Phan mé ti & trén diroc trinh bay dé giop cho ngudi cd chuyén mon trung binh

trong linh vire k§ thuit nay thire hidn sing ché. Nhiéu sira ddi khac nhau cho céc

33
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phuong an d3 mé ta s8 0 rang véi nhimg nguoi 6 chuyén mon trong linh vuc k¥ thuat
nay, va nhitng nguyén 1§ chung dwoe dinh 13 trong ban md ta nay co thé dugc ap dung
cho cac phuong an khac. Vi vay, sing ché khong nhiam muc dich bi giéi han & cac
phuong an cy thé duoc thé hién va duge mb ta, ma nhim muc dich tun theo pham vi
rong nhéat cta nhimg nguvén Iy va nhiing d4u hiéu moi clia sang ché dugc boc 16.

Tong phén mé ta chi tiét sing ché néu trén, nhiéu muc chi tiét cu thé khac nhau minh

hoa nhim gifip hidu toan dién sang ¢hé. Tuy nhién, s& dugc hiéu bai nhitng chuyén gia

trong linh vie k¥ thuit nay rang sing che cd thé duoc thye hién.

Phuong 4n cta sang ché nhu duge mé ta o trén co thé duge thuc hién theo nhidu

phan cimg khac nhau, nhiés mém, hodc két hop ca phan cimg va ma phan

mém. Vi du, phuong 4n clia sing ché cd thé 14 mdt hodc mach dugc tich hop thanh
chip nén video hodc md chuong trich duge tich hop thanh phin mém nén video dé

hire hién qué trinh xit 1 duge mé & ¢ diy. Pharong 4n cua sang ché c6 thé con 1a mi
chuong trinh duge xir 1y trén bé xu 1y tin hiCu s6 (DSP) dé thuc hién qua trinh xur 1y
duge mo ta & diy. Sang ché ¢ thé con st dung s6 lwong cac ham duoc thuc hién béi
b6 x&r Iy may tinh, bé xr 1y tin hiéu 56, bd vi xur 1y, hodac vi mach tich hop FPGA
(Field Programmable Gate Array - FPGA). Nhitng bo xir Iy nay c6 thé duoc cdu hinh
dé thyc hién nhitng nhiém vu cu thé theo sang ché, béng cach xa Iy doan ma phﬁn
mém hoiic doan mi vi chwong trinh c6 thé doc dugce bang may ma dinh ra cdc phuong
phap cu thé duge thuc hién bdi sang ché. M4 phin mém hodc mi vi chuong trinh co
thé drge phat trién theo cdc ngdn ngit 14p trinh khac nhau va cac dinh dang hodc kiéu
khac nhau. M2 Qién mém ¢ thé ciing du'qc trong thich theo cac nén tang dich khac
nhau. Tuy phién, cac dinh dang, kiéu, ngdn ngit 14p trinh khic nhau cta cac mi phan

~ -

mém va cc phuong tign cdu hinh nén 14p trinh khac dé thuc hién nhitng nhiém vy

theo sang ché s& khong tréch khoi ndi dung va pham vi ciia sang ché.

Sang ché ¢6 thé duoe thuc hién theo cac dang cy thé khac ma khong tréch khoi
ndi dung hodc cac dau hiéu co béan cia sang ché. Cac vi du dugc mé ta duge xét theo
toan bd cac khia canh chi nham muc dich minh hoa chir khong nhim muc dich gio1
han. Vi vy, pham vi ciia sang ché dirge thé hién biang cac diém yéu clu bao ho dinh
kém chir khéng phai phin md t2 & rén. Moi thay ddi ma thudc néi dung va pham vi
m(mg éu‘@’ng ctia cAc diém yéu cdu bao ho déu duoc xem 14 thudc pham vi bao ho cta

ché

ne
l‘:

L
o)
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1. Phuong phdp ma hda cac du thira dy dodn trong hé théng 1ap ma video, phuong
phap nay bao gbm:

nhin dit liéu vao tuong tmg véi cadc hé s6 chuyén doi lién quan dén khoi duoc

1

chuyén doi hién thei (TB) s& dugc 1p mi tai bo ma hoa;

xéc dinh tri 56 dau tién idm nhat cia so cac ving trong duoc 14p ma ndi dung con

lai cho TB hién thot dua trén kich ¢f cia vung sau khi dua hé s6 vé& khong;

mi hoéa cdc hé s& chuyén ddi ciia TB hién thoi bang cach sir dung 1ap ma ndi

dung cé dicu kién rang budc dya trén sO cic vung tréng duec 1ap ma ndi dung con lai,

=

rong d6 co ché bo qua duge ap dung thay cho co ché 1ap ma dua trén ndi dung thong

thuong khi s& cac ving tréng diroc 13p ma ndi dung con lai nho hon gia tri ngudng thir

nhat; va

~

taoc ra TB hién thor duge 14p ma.

2. Phuong phap theo di idm 1, trong do hé é s Lhux/en ddi dich coa TB hién thdi bén

A

ngoai vimg sau khi dua hé so vé khong khong dugc 1&p ma.

3. Phurong phip theo di€m 1, trong 46 chidu rong hodic chidu cao cta ving sau khi dua
hé s6 vé khong duogc xén thanh tri s6 dinh trude trude khi xac dinh tri s6 dau tién 16n

nhat ca s6 cac ving tréng duoc 13p ma ndi dung con lai cho TB hién thoi.

4. Phuong phap theo diém 3, trong 46 tri 8¢ dinh trude bang 32.

5. Phuo*nJ phip theo diém 3, trong d6 tri s6 dinh trude bang 16 néu MTS (bd da
chuyén dbi) duoc dimg cho TB hién t

-

6. Phurong phap theo diém 3, trong d6 tri 56 dinh trudc bang 16 néu MTS (bd da
161

«“iiuven do1) va¢ huvm ddi subblock duge diong cho khéi hién thoi chira TB hién thoi.

7. Phuong phap theo diem 1, trong d6 phin phu thudc cta phép tinh tri sé dau tién 16n
nhat ¢z sO cde vimg trong duge 14p ma ndi dung con lai cho TB hién thoi bao gom

dién tich ciia ving san khi dwa hé s6 vé khong.

8. Phuong phép theo diém 7, trong dé phan phu thude cua phép tinh tri s6 dau tién 16n

nhat cia s cac vir ng fmxm duge lap mi ndi dung con lai cho TB hién thoi bao gém

dign tich cua ving sau kht dia hé 56 ve khong duoc nhan thira sd bang 1,75.

40
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9. Phuong phap giai mi cac du thita dy doan frong hé théng lap ma video, phuong

phap nay bao gor:
nhan TB (khéi chuyén doi) hién thai duge 1p mi tuong ng voi cac hé sO chuyén
d61 dwge lap m3 lién quan dén TB hign thai s dwoc gidi ma tai b giai ma;

7

x4c dinh tri 56 dau tién Ién nhat cha s6 cac ving trbng dugc 1ap mi ndi dung con

lai cho TB hién théi dya trén kich ¢ ctia ving sau khi dua hé s6 vé khong;

giai m3 cac hé 50 chuyén ddi cia TB hién thoi dé tao ra TB hién thoi dugc tai tao

o
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mg b didu kién rang budc dua trén sé cac ving tréng
duge 1ap mi noi dung con lai, irong d6 co che bo qua dugce ap dung thay cho co ché
l4p mi dua trén ndi dung thong thuong khi s6 cac ving trong dugc 14p ma ndi dung

con lai nho hon gia tri ngudng thit n that; va
tao ra TB hién thot dugce tai tao.

10. Phuong phap theo diém 9, tror

=
-l

s d6 hé s6 chuyén ddi dich caa TB hién thoi bén

b

A B

ngoai ving sau khi dua bé s 3 vé khong khong duge phén tich,

11, Phwong phap theo diém 9, trong d6 chiéu réng hoac chiéu cao cta ving sau khi
dua hé s0 vé khong duoc xén thanh i s6 dinh trudce trude khi xéc dinh s6 cac vung

tréng duge ldp ma ni;\i dung con lai cho TB hién thoi.
12. Phurong phép theo diém 10, trong 46 tri i s6 dinh trudce bang 32.

13. Phuong phap theo diém 10, trong 40 tri 56 dinh trudc bang 16 néu MTS (bd da

chuyén dbi) duoc ding cho TB hién thoi,

14. Phuong phap theo diém 11, trong d6 tri sd dinh trudc bang 16 néu MTS (b da

chuyén d6i) va chuyén doi subblock duge ding cho khéi hién thoi chira TB hién thoi.

15. Phuong phap theo digm 9, trong d6 phéan phy thude cta phép tinh tri s§ dau tién

14 7
A

Ién nhat ¢da s6 cac vung trong duge E{Em ma ndi dung con lai cho TB hién thoi bao
gbm dién tich ciia viing sau khi dua hé s vé khéng.

16. Phuong phéap theo diém 15, trong @6 phan phy thudc cua phép tinh tri sé 16n nhit

I3
7~ I3

otia 86 cac ving tréng duoe 14p mi noi dung con lai cho TB hién thdi con bao gbm
dién tich cha vimg sau khi dira hé s6 vé khong duoc nhan thira sd bang 1,75.
17. Phuong phip theo diém 15, trong d6 phin phy thude clia phép tinh tri s6 16n nhat
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ctia sb cac ving trdng duge lap m3 ndi dung con lai cho TB hién thoi con bao gbém
dién tich cua vimg sau khi dua h¢ s6 vé khéng béng 7 va sau d6 duogc dich chuyén
sang phai 2.

I3
A

18. Phuong phép thee digm 17, trong dé thiva s6 vira néu co6 the khac cho TB luma va

19. Thiét bi giai mi cac du thia dy doan trong hé théng lap ma video, thiét bi nay bao
gom mot hodc whiéy mach dién tir hodc bo xir 1y dugce st dung dé:

nhin TB (khdi chuyén d5i) hién thot duoc 14p mé tuong g voi cac hé s6 chuyén
ddi duge l3p mi lién quan dén TB hidn thoi s& duoc gidl ma tai by gidi ma;

xac dinh iri s6 ddu tién [dn nhat cta s6 céc ving trong duoc 1ap mi ndi dung con

lai cho TB huén thin dya wén kich c& cta ving sau khi dua hé s6 vé khong;

gidi mi cac hé s6 chuyen d6i cia TB hién thot dé tao ra TB hién thoi dugce tai tao

bang cach si dung 1ap mi ndi dung cd dieu kién rang bude dua trén s6 cac ving trong

J

Y

duoc 1ap mi ndi dung con lai, trong d6 18p ma ndi dung s dung co ché b qua thay

cho co ché lap mi dua trén ndi dung théng thudmg khi sb cac ving trong duoc lap ma

Q-

néi dung con fail nho hon gia tri ngudng thir nhat; va

tao ra TB hién thdi duge tai tac.

0. Phuong phap giai ma cac du thira dy doéan trong hé thong 1ap ma video, phuong
phéap nay bao gorm

nhan THB {khéi chuvén doi) hién thoi duge 14p ma twong tmg véi cac hé s6 chuyén

déi duoc lap md lién quan dén TB hén thot s€ duge giai ma tai b giai ma;

i s

xac dinh chi 8 CG c6 nghia cudi cting cho cac hé s6 chuyén ddi lién quan dén
TB hién tho1;

I3
A 5

xac dinh tri s6 dau tién 1én nhit coa sb cac vang tréng dugc 1ap ma ndi dung con

lai cho TB hién thoi dua trén ¢hi 6 CG con

fm

nghia cubdi cing;

giagt md TH hién thot duge 1ap ma de tac ra TB hién thot duoc tai tao béng cach
str dung 1ap mi ndi dung 6 diéu kién rang bude dya trén sd cac ving tréng duogc lap
ma ndi dung con lai, trong do6 1ap mi ndi dung sir dung co ché béd qua thay cho co ché

tap md dua trén ndi dung thng throng kbi s6 cdc ving tréng duoc 14p ma ndi dung



-

tac ra TB hién thdi dugc ta1 (a0.

21. Phuong phap theo diem 20,

43/48

trong do tr1 s0 16n nhat cua so cac ving trong dugce 1ap

m3 ndi dung con lai cho TB hiérn ihoi twong ang vai chi s0 CG ¢6 nghia cudi cung

ducc nhan thira s6 va dién tich cia cac nhom hé s6, va trong do thira so vira néu bang

1,75,
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duya trén s6 cac vimg trong duoc l4p mé ndi dung con lai, trong d6 co ché _f_ 430
bé qua dugc ap dund thay cho cor ché 13p mi dya trén ndi dung thong
thuémg khi 6 cac viing trong duge 1ap ma ndi dung con lai nho hon gid
trl ngudng thir nhat

ot

Tao ra TB hién thi dugoc tai tao (440

v
T
C Kt ihilD

~
e

Fig. 4



44511

RPN
e —
- «

{_ Batdau
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cac hé sb chuy n d6i duoce 1ap ma lién quan dén TB hién thoi sé f 510

dugc gidi ma tai b¢ gidi ma

%

Xac dinh chi s6 nhém hé 56 CG (€ oefficient Group — CG) c6
nghia cudi cliing cho cac hé s chuyén doi lién quan dén TB hién
t.hir'

, Y

Xac dinh tri 56 dau tién 16n nhét clia s6 cac ving trong dugc 1ap ma noi
n thoi dua trén chi so CG cd nghia cudi cung

dung con lai cho TB hié

"3 v

Gidi mi TB hién thr duoc 13p mi dé tao ra TB hién thoi duoc tai
tao ‘c;“mg: cach sir d,ung lap ma ndi dung co diéu kién rang budc dua
trén s6 cac ving trong droc lap ma ndi dung con lai, trong do 1ap
mi néi dung sir dung co ché b6 qua thay cho co ché 1ap m3 dua
trén n6i dung théng thudng khi 56 cac ving tréng duoc lap mi ndi
dung con lai nhd hon gia tri ngudng tha nhét
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