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2} (motion vector difference) ' 52 <) W E] of Z}of tf 3k
ZH(indicator) Z 33130 2 M A B2 &) Wy S A 1d ¥ e
Ack A WY A AA EE5o 22 HE 9 52 ¢ HE o 52} 3k
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[84]

[85]

[86]

[87]

coding) &3} Z%O] A o A= ey 29 -& skl AEE 5
IBCT A E5027E & |

7 Ede Fx —‘%%% ol-&3st] A HEEF= o 5ok= Wi otk IBC7H
AgE = A5, dA A ) Fx E5 A=A %M 7481011 & ok
HE(55 WE)EA F353dE 7 Ut IBCE= 7

o5& Tt AAl A WA Fx E5E
FAFSHAl -3 4= Ql T} S IBCE 2 A A A
Ao & shvtE o] &3 5= dTh

ANSHE Fall YA oS AEE 5 AT E 7] Al o] &5 AY

A 7L M55 A7) 918 ol 82 5= Aok AR5 98 94
AB (55, A2 A ofFohEFH oﬂ%ﬁroﬂﬁ ERE I e B

E5, 5 A& odlohE Hakste] P A7 4 2 S (residual signal, ko] £5,
ZHe] MEZ ol g o) A 4= gt A H HAFY A s WEi(120)2

H7-(120)5= AA L Aol Mgk 7S 4-8-sto] #2749 E (transform
coefficients) S A A & = At} o & Eof, W3} 7| 'H-& DCT(Discrete Cosine
Transform), DST(Discrete Sine Transform), KLT(Karhunen-Loeve Transform),
GBT(Graph-Based Transform), %=3= CNT(Conditionally Non-linear Transform) <=
Aol shbE £3Fe = Qth 7| A, GBTE A 11o] A ARE gz =
FAFTD @ W o] 1T R E Pojzl WIS ofn|FHT) CNT= o] Aol
521 B 3 A(all previously reconstructed pixel) S ©]-83l] o & A5 &

A star Lol 71keto] &5 ¥ = W EHg o u| gt WSk 3 & AL 9

=As A7 & zh= .g'/\ﬂ H2o)] Agw =1 931 23/\]‘24-85] o] o}yl 7\
2719 B % & g1 & olr}

AR)B dagstel HERER 02 Y 5 9Urh 47| A E W
ASSo] Bat ARt AT AR 2y 5 gk FASR130)E AS
2270 %24 (scan orden B 71 W0 & 5% o] A EE M AFES 149
WE] el AR 5 9la, A7) 13h) e Prje] A siE W AL
ko 7] FASE NG AS S B ARE YA S Y

ZrF(exponential Golomb),

3

A= 23] Q3R (190)1= o & Fol A
CAVLC(context-adaptive variable length coding), CABAC(context-adaptive binary
arithmetic coding) &I} &2 T} &g 17 HHH S —rﬁg% T ATt A E =R
o (190)= FASHE WA AE 9] w1 /0] n] 4] Blol W2
AR E(CE o] A8 22 2 A E(syntax elements)«] de)edA E=EER
;s 5 9t T AH (g, A THE 1T /G4 A M)

H|E A~ E 7 & e & NAL(network abstraction layer) A Wl 2 A& = A 4=
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[88]

[89]

[90]

[91]

[92]

S Qh 7] W T 9/ 4 A B ol el o]/ st ebul ] Al E(APS), A
gtebn] B A EPPS), Al E 2 3hekn| B Al E(SPS) iz Bl U] 9 vbe}u] E
A E(VPS) & thFet shebn| B Al Eo)] #3k FRE v] £33 Uk &
BT @ /97 A B YHE Al ¢ A H (general constraint information) & T] 3
AT E AN AFE A9 AW, A= 4RE Q= A

)

ok b,
4 X

(13
=

RAES Y& Ay AAE Fsto] Ang o] 4] vELEY £
F glnt
A HEAEY S WEADES Foto] 05D 5 QL Ei= vA D

iz
uls

O
o]
=
33} X100 /e delHERA FHjE £ a, e AE
ERy JAFYH(190)2] A L AZEA FHE 5 Qi)

A (130)2 78 89 A8 M3l A5 dAFE N E

A5 Y& o] 82 = Ut} o & S0, YAt E HE AFE
A FAEF(140) R AR (150)F F A FAS A Ansts 48 A 22N

;

L

TR (155) = B9 H U A FLE 25 E ol oS (180) = 21 =g}

= A
of ZH-(185)EFH &8 o= A5 o ¢ g o 2 M &2 (reconstructed)
ANE(EY IA, B E5 5L A& oAgohE AT Uk 23 2Ev}
2 &5 A9 o] A g EFol digh el A FLol gli= A5, d5H
5ol 5 E50 2 ALEE 4 Atk 7R (155 YR B 5Y £ 5
ARt B oo A 54 A s dA A U v A ai
E59 RIEG 55 fste] AMEE 7 9oL, T=she vhe) Zo]l FHPE &
AAA th& F A9 QY o5& Ysto] AFSE % T

HAH P (160w T Aol He g & A &oto] a4/ 04 314 &
AN T ATt ol E Fo] e E(160)= I I Ao thks ZHE WS
A&t =4 H(modified) HH A E AT = L, A7 +4E 54
i o

2 2 & v 28] (170), 74 4 o 2 W %.2](170)9] DPBell A 5= 2tk 4]

thetst e g IS & B0, UESA HHE, A E A& 3

adaptive offset), 2]-3-% 5> & ¥ (adaptive loop filter), ¥ 3F = | (bilateral filter)

b ok FE A (160)= Z2F ) d

o] FE{ ol ¥ e ArE Aol dERIY] A H(190) 2
oA Hol et FH = IERY] Q1A F(190)0l1 4 13T H o

)

\

YO, e M

OlE] of =3 (180)0l| A Frzx = =] =2
E B-5}o] 9lE o So] A 85 +=
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FAE 54 A5 AGSE 5 vk w2 170)= @A FA Wl w4 AR
CEHEE Y ) E5Y 23 AR G/ oln| SE I
E5E5Y AU BREE AGT 7 Aok AV AdE 249 AR = A
FTH EFY FAY AR T A T B9 22 AR E 283517
flste] 1H ol S7180)°0 AEd 4= vk W Z2(170)= A HA ] S ele
ESEY BY AEES ALY 7 Ao, JEL JS57H(185)0 AL 5= AT

A EZ AR NS

532 2 Aol wE AA 7 A8EH 5 e QA BRI A E
TNEFA o 8 A g B ol T

L 30 [ ke o], 4 a3} A X](200)= NE R v 21 (210),

ﬂﬂT@m ¥ 312(230), 7FF(235), EE HH(240), W 2.2](250), 1 EH
(260) 2 Sl E g} o] Z3(265)5 E33te] A= 4= glr). 91

(260) 2 A E T} o F(265)F T A "ol SHela XA = 4= <l
4QWDWQ%%EQW:]1vaﬂaTﬂig%¢%
}giﬂﬂﬂth??ﬂ&LH*4¥ﬂﬂcq TQE:@ ©

Al ol whe} slito] st fo] AXUE(A S Fof v3r e
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FPslo] AL BAE 5= ) o E 5o, GA B 53 X (200)= DA

F sl Ao A 48 A {9 & o]&sto] Yzl S 3E 5= ) vk
gage] Ag Y9 dE 5o W 9 Y At 29 5 29 ET
FHoAY EE= Y 29 fY9S Faste] @59 4= Q) g ar,
5353} X200 T3 HEE €L 299 5 g A= AA

AR EANE B8] AAyE 5 At

A BE3F AX00)= 522 G I3 AXEHEH EEHP A E
HEAEYH Je & 5418 5= ) A8 AsE=EQJERZY Uag 210
& vz E = Q) o & So], dEEY UAYH R 10)0= AV H EAEY S
ﬂ@ﬂﬂ%@%(“Lﬂﬂ%%ﬂé&}@mﬁ%%%m /94

QRS 2T 5 ek 4] 8t/ R o flelo] A seluE
A E(APS), B A st B M E(PPS), Al 2~ gkl B A E(SPS) == 1| Y] .S
Eo #al AR E ] £33 = ¢l

vlelu] g A E(VPS) & theFet ek e Al T3
£ A47] vl Y /98 A B = UHE Al g A B (general constraint information) & i
E3ES  Qlth Q4 BEs AR = S tzZd skl f 8l ] ek E
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[100]

[101]

AEe]] 7k Ju Q= A7 ik Ag AR E F7FH 07 o] &3 4= it} B
AN AFHA A 1EH AR, FAEE AR /= AEs Q4 F
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of| (T E] o F7260) R A E ) o SH265) 2 A+ 3L, A E 2]
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NERY UAg721000M Hadd 4B 5 A #
[P 240) 2 Al e 5= k. ¢, 3 2t A=
FAlshE AR AN 7E 97 B2 8 320002 W9 E
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e
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[109]

[110]

[111]
[112]

[113]

[114]

[115]

H 2.2 (250), 74 4] & =2 | 2.2](250)¢] DPB A& 4= St

=
=
Fol TE g HhH e o2 So] t]EE7 JEY M H oz

SRR
7] B 3

7]
7] b
2 3= Al (sample adaptive offset), 2 &% 3= A Ef(adaptive loop filter), FH &
3 ¥ (bilateral filter) &< £33 4= 9l
W 122 (250)9] DPBell A48 () 59 A= QE ol 57260000 A

A2 ALEE 5k W 2250 A A W 2419 ARV REH(EE

N

Hags) $Ee] 249 AH LS ofn] BAH A W BEE] $1
JHE AGE 5 Ak 37 4G Y AR FHH T BE §49)
H AR 0 BEe $49 YR B85 915l AF

o 52260001 AT 5 ek, W 22 (2500 @A FA ] BAY BEEe
B9 AEES AT Qar, A E o] SH265)0] AL 5 9l

B A Aol A, g

%38} Ax](100)9] DE E2(160), 2 E 1533*1—(180)5‘2
W AA o & 72 o 55} 42](200)9]
9 E] 2 12(240), 91 E] oﬂﬁ H260) 2 I E o FH265)0 = FY Ei=

OMWME i"éﬂl MOW, AA/MIY L5 A= A= dde vay
<A (decoding order)®l] W&} A FZH /] ZH = 4= AT} U
<=4 (output order)®l] 3l @}l A =] (picture order) T
tEA d4E 4 o, o] & VWMo R QY A SFA &
Oﬂm—a]: oﬂz EE6L /\6§61— 2= g}

L4 B A e A (E)o] AL 7hed el HA vay Ak o
L}l

540 ATE ZF Aok 39 A Has) ol o8] A QU o &
Zof, &4 $410 A E =23 vy 210)0l o8 3= 5= glar, v $4208
ANET} o 57265) H NH 5726005 E3Het= o S0l A #3d = 1,
A S430-2 o] FAFsHE(220) 2 oW B(230)S E3sE ) FO*
Aol A =3E 4= Qlar, WA S440- 7R 235)0 A =3l = gl ar, v
S450-> ZE & 7 240)0 A 3l E = ot @Al 84102 E- 7 A<l 1 A

T

AR Omg A5 9T 5 9la, @A 54202 B /Al A A vﬂ.g
JAE/QNED o 5 AabS F88t = glar, ¢ $430& B fA ol A A w

A AT E A AaE e o oL, WA S440-2 2 JhA el A AT lﬂ
5/ 590 A3E T 5 AL, A 84502 B Aol A A Q1R
de Y dats xgke 4= 9l

T 4= %— }Ud i
Hakﬂ og H] A~E
A xH(S410), = A -9l 4 2H(S420~S440
AAHS450)08 e o Ak 7] Hx

= %3h) Oé’ L/H]HO 7“&-@‘:
]

_1_, ~—
gz M
s
e
Wi
Al

r|

rhe
=
>,
=2
2
ik
oF |
i o
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[116]

[117]

[118]

B/ ER} o 5(8420) R @A 7L A 21 (8430), FAHske 5t 7
Agats}, g sh A4S AAA G55 g5 AEE H dAFE
Fo g 4=3lE = Q) Ay B A B9l AdaE E5lo] AAE E9 I Ao
T3 AHH A5 F3Fo] 4 H(modified) 3 I A7 A= =
7] 22 E 2o AU auE U2 289 2 gl Tk
o] B3 A 8y iz v X8 (250)0] A4 = o] o] 3 <]
21E Oﬂz Axpol| A 2 A 2 AR G vk Aol kA A7l
g 5= 2lom, o] A AV B HAATH Y H
A R P
] 2. 2](250)°] x{ﬂﬂo{ o] 5 I o] LAY A ¢1E]| o 5 Aol A Frx A A=
ARGE = Ak A7) QIR HE A 2KS450)= A w e vkl Zol HEEA
HE A=}, SAO(sample adaptive offset) 2 2}, ALF(adaptive loop filter) 2 2}
/= vlo] B E = ¥ (bi-lateral filter) A2} 52 ¥&a = 9la1, 1 AR EE
A7k A 5= ln 13, A7) v s 57 HEE Ak, SAO(sample adaptive
offset) 4 2}, ALF(adaptive loop filter) A2} 2 ulo] 2l 8] & =& ¥ (bi-lateral filter)
Aabs T o) iz AR 7 Ak o2 A gE 4 QLo i 5T
waA o' AgH g5 . ol & 5o, 5 I Al st HESZ HEH
Ax7F 288 5 SAO Aa7t FE = Ytk = o & 5o] el T A
tetel HESA A dart 284 EALFXJX}7]'T6(HEZI:9\}]\ ol
53} Aol M 5 }7}7}7qf*'-— T4 = 3l

w

g e =
s
%

KeN
=

s

e’}

‘

o ra
ro

o> ‘1
i

(& oSLj?L_EL
ﬁozi

i)

i
X
)
JE
)
)
x
1_,

-

>
ot
Zi
N
Al
F
033

ol 77

_J&:rzﬁmazgij
O 2 i K fol

5 59 EAE 4 Ak E20] 9 REek Aol o3 FaE 5 ok o8

E0], @7 85102 A E g} o F7(185) = A H o F7-(180)8 E3Hah=
o] FFol A FeE = AL, @A $5202 W3 (120) H/EE FAEHE(130)E
EgtshE AT Aol A 3 E o i, @A $530- N E =]
AFGF(190)N A G~ = 5= gl @A S510-2 £ /Aol A A=
AB/RIED} o] = x5 23 5= 9oL, G $520-2 & /iAol A dH =
A FE A2l AAE 233 a1, WA $530-2 - A Ao A AEE R
N3G HAas £33 5= 3l

Rashd, 9 A=Y Ak % 20 o g Aol A ek st o]
42 A e A8 Aueg. AT A ATL A0 AL
= 1=

H
W
i
d

ol

=
i
e
J
QL
uly
ﬂ.lJ_/
20
H
41
°
-
e
2
L2
2
=

PZaN
(optiona)E E 3+ 5= v} F 23} A A 3= o FAFEHT(140) H
= ok
[e]

o M2 o 2 oo X
e e Rk o o
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g 858 P AN AP BA AL BAT 5 Ak 37] B HHol
e 7 NE e 432 Seto] 24 B A YD 5 o, o]
25 24 w3 Bz v we)(170)0) A G = QoM. 253} g M o] 455
AR A R, o) % S A o] QLmT Al QUE] o5 Aol 4 HE AR A 5
Qleh 4 vhsh ol 5ol whebA 4] 17 AE Y Axbe] U L
A= AEd 5 glvh 4] AT AE Y AR A EE 49, (AR
A E % e R Bk Al 2 9] AR (190)s] A Q) E H of
MEAEY PR Y9 5 Pa, BE A= YY) AW #d JuE
Z|Rko 2 58k A s BT

[119]

[120]

[121]
[122]

[123]
[124]

[125]

ole g I FZ AH S % (ringing)
VENE 5 P PFYY DY AT ol 2B FU 5 gom,
FoAznd 05 BEE 2 5 ok w3 28 g9k B as)
AA N 51w AE Y A3E Fsto s, Rad g9 B
B AT oS ATZ 55 5 Qo A @] A4S Fol
5 29 glato] A5 ojof aliz HolH e £ 4 3

48 vle} o] B3 8 A W oh]e} 38k 4A o)A A 541 Ao}
232 4 QI 7 BE w92 o =g} o 2/91E o 2ol 7] ulsle] Bgl B Sol
WAE 5 glom, B9 BEES TeshE B9 917k 44 5 9l 44
1A 2 e o] 2+/Eh ) T1R o] 13 H ol 2/Erel 1 ESl A5 7] @A

5 A zebol /e 1Fo] EHHE RS AE SR Jwow
wolgl 4= Qi) shul, §A) = A& eo] 2/Eke]l (10| PEE B

Aol ~/Etd 25 A 7] AA H A sl /el dF el X3E =
BE5e e o £ e 05 /Mo Beld 5 gt o A9 Al
7 2 eho] 2/EFS] 1R U] A B-E Sl tiato] = QE o Zo] 2§ 8,
Yol Qi B2 s taleli QI Ee} o)Zo] 489 S girk A o] Ay
Yy Fok Ay , 4o

Hgd 59l
29 A% 9 7z o
B Ae] e 3dE Y /AL ol B Sl $aats 24 AE 2 Fxo
whet A2 9 2 gk,
%62 29 E dam v e B A% T2 I o & e Euot,

FHE JAHY = damit e vay Ad 2 1 AAE OFREE
VCL(video coding layer, ] Tl & I 7A5), F23td A B E A48t A4 st=
89] Al 228, 1)1 VL 891 A 225 Abolol EAEhH W =92 48 78
Hd3F= NAL(network abstraction layer, U/ E 9] A 74 A3 2 752 4 Ath

VCLoNA = sF58 474 dlolBl(&etol 2 Hl o) E ¥ 3ak= VCL tlol B &
At A, &2 = 4 vleln] B M| E(Picture Parameter Set: PPS), Al @ 2=
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[126]

[127]

[128]

[129]

[130]

[131]

[132
[133
[134
[135
[136
[137

e e e e

vt B A E(Sequence Parameter Set: SPS), H] t] @ 3} 2}v] B M| E(Video
Parameter Set: VPS) 52 A H.E ¥ 33}= gtelu|E] Al E = A9 vay
Aol F7F4 o 2 & G $F SEI(Supplemental Enhancement Information) ™ A| A &
A 5=

NAL® A = VCLol 4] A4 ¥ RBSP(Raw Byte Sequence Payload)®l 3l T
AE(NAL #3 S thE H7hstel NAL f51& A3 5= gl o] o, RBSP=
VCLAA A H kol 2 dlolel, shehil el A=, SEI W A 4] 5% Wkt NAL
T S ol = 3l d NAL -5 ol 33 <= RBSP Bl o] Bl o] uhe} 5.4 5= NAL
Sl B AW E R S gl

5 60l S2A]E upe} REo], NAL 512 VCLO A A4 € RBSP2] -3 of] ufef
VCL NAL %1 2% Non-VCL NAL 51 & &2 -3 4= Itk VCL NAL 4 &
3ol e (& kol = ol E)E EHaL iz NAL ful & olm e 5
2132, Non-VCL NAL #51& 94 vl zg a7 913te] 9.a.d 4 (sheh]
A E HEi= SET WA AD)E 2 8H8tar 1= NAL 5 & ofv| & 5= 3l

/4% VCL NAL 51, Non-VCL NAL 51 39| Al =8l o] doE] 4 9
et F o ARE Z2oM UEHNAE T3 5= 7 Ut} o & 501, NAL
A& H266/VVC 3+ 9 RTP(Real-time Transport Protocol), TS(Transport
Stream) &3} 22 & FA 2] HolH FHj= W o] g Y EHAE 4
A58 F vk,

g4 vk} o], NAL & 3l & NAL -1 o] 3] 1= RBSP t] o] ]
T-Z(structure) ] W} NAL £ BHlo] 544 4= 9.0, o] 2] & NAL 75
EFloll theh 4 Bi= NAL 732 dltf ol Ads o] Al-rd g E 5= 3ot o & 591,
NAL o] /el that FH(Eelol 2 HlolB)E EeshzA] of o whe}
17 VCL NAL £ €}<1 7} Non-VCL NAL &5 EFY] & & &
NAL ' BF9)-2 VCL NAL ' o] 338hs= 2] of 44 2
wE 9 2121, Non-VCL NAL A BF) 2 dpehu B Al E o] F4 5ol wheh

m N

o} 2§ 3= Non-VCL NAL -5 B}l o] E3}shi= st B Al B/ B 2] &7 5
et 5S4 E NAL 745 B o] Lo & v g

- DCI (Decoding capability information) NAL unit type(NUT) : DCIE 3 3}35}=
NAL 4ol ot et

- VPS(Video Parameter Set) NUT : VPSE X ¢}6}:= NAL -4 ol th gt el

- SPS(Sequence Parameter Set) NUT: SPSE ¥ 315F:= NAL - of o] gt E} ¢

- PPS(Picture Parameter Set) NUT : PPSE- X 3151 = NAL f-4%l ol tf gt B} ¢

- APS (Adaptation Parameter Set) NUT : APSE ¥ §3}= NAL - of tl]

- PH (Picture header) NUT : & A 3| t] & EZ$}3F= NAL 4ol o ¢ g} ¢

&3 NAL 75 BF &2 NAL #-45 BF 2 913 A Bl HHE 7HA W, A7
AEl 2 A H = NAL #4 sltlol]l Ay o] Alad " e 5= Q) o & 501, 471

i}
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[138]

[139]

[140]

[141]
[142]

[143]
[144]

[145]

Bl 22 4 1 3= nal_unit_typed 4 2™, NAL §-% B} 52 nal_unit_type 42
goto] 54 o Ut
A, shte] A= R Setol2E X9 = 9o, st Lefolx
éﬂﬂ*ﬂﬂméﬂﬂﬁﬂlﬂaﬁﬂé$%4ﬂ1 ,&%AJﬂW
o] SefolaE(EEtol & EH R éﬁﬂiﬂﬂ
”ﬂﬂﬂﬂﬂTﬂaTM 371 H A 8 1
TEAOR A8 F dE AR/ EHE T 5
U (Eetol & it A e 2= 7] Setel &
R/ E S E3e 5 Sk 7] APS(AP
A 223z Bl o] 4] Sefol X Em I A0 ¥ E AL g
4R/t E 5 298 4= 9ok 44 7] SPS(SPS 4l 8 22)3= 3l o] o] Al 2~ 9]
& = AR/ EE 23S 5 ATE 471 VPS(VPS
o] =X oZ AL o= AR /ety g E E8HE =
9 53 (decoding capability)ol] #H ¥ A H/vleluEH &

[e}

o

i

J_l’

w —_
L
18 ol
K
t
rir

ﬁv

ﬁv

«u

ﬁv

ﬁv

wn

it
—1%1

= T X1- 7o

r
1R
>
Ir

o
o
M9

B 7N Aol A A9 dlE A B ~(High level syntax, HLS)=, 7] APS Al B~ PPS
2, SPS 218l 2~ VPS 218l 2~ DCI A1 ¥ 2=, I A | t] 282~ &efo] 2 3|y
2 T Aok styE S 4 Tk g & Aol A aFe] #E

Z~(low level syntax, LLS)<, ol & §9°], &&}o] & dolg Al Bl A~ CTU

= A=
b 4= gk

22, 53 Tl AlE s w3 g ﬁ‘ﬂii Lo ¥
< ﬂ HEAEY

o

SHA, & WA A R 53} Ao A BE3 A ' <l
AR A E = GAmY L AR = A Wl 9 e A %
NE/RIY o] S AR, A FE AR, A7 IH 7 JR *% xere
ofre}, 7] Setol 2~ dvl o] AR, A7 A Fvlo 4K, 7] AP d
71 PPSe| 4 H, SPSS| AR, 7] VPSe| HH W/ A7 DCIY AR E
ESEE O]U} gk A7) QAT o A B = L A gk A 1 (general constraint
information) /%= NAL 7% 3| AB.E | 2313 4= 3}

High level syntax signalling and semantics

gl upe) o], & JfA o] e FAHIH 2 G H = sto
Level Syntax, HLS)E 233 4= 2l v}, 44 #5351 W
WS 3 7] 4dmI ARl 7| Rksto] =aE = 9l

DPB parameter signalling

DPB (Decoded Picture Buffer)i= 7@ % ©. & 4] H_-DPBE (sub-DPBs)% -/ €
T Atk 2} sub-DPB= §F Al 5 (layen)®| Fr a3t S A 55 A dat7] g 2 A
25 2] 2] ¥ 3] & (picture storage buffers)e X & 4= v}, Z2+o] I3 ~E XA
B 3 = <22 3 2] 22 ALE-% (used for reference)”’ Q. & YA H B335 HA L=
k¥ = (future output)= H 8l 75 Ho3ld AAHE 2ea 4 9l

U5 A5 (multilayer) B] EA~E W of] 9loj A, DPB ¥&lu|H = &8 A5

=
9
.

I
1/

2 Wj
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[146]

[147]

[148]

[149]

[150]

Al(output layer set, OLS)}} S5 %] ¢FaL, 2+2t o] Al Smprt S}, g, 7}
Aol thal, Hh 2719 DPB Stebn| e Eo] sdE = 9l th o] W, 27] 2] DPB
gty E F stve Al d Aol 9 ATY o] tj gt DPB }e}m] B o] A,
H A s al G AlFol 8 AlFo] ofyaL | 50 = o] &5 = 750l
g DPB gt B A = ot | F AlFol =8 AT A5, AsS F=x
Aso A olgd 5 glal, FF F9 & 98l o] &2 7% Aot Al Aol
=9 AlTol ol FE AF O R o] &H &= A9, AT 2= dayer
switching)o] gl &, sl & AlS2 =9 A5 gA/&dol ~/E59 JxE
AR ARSE 5= ATk T8 V1ol WER, OLS W 7+ Al Z¢l o &l DPB
shepu| e 7F A T1E F f Tk 4] DPB shebe| B o] Al T1E & F 2 9] DPB
st g o] Al 1E S W Ek e 5 QT

7 E Ao A AA]def] u}E VPSS MBS 2 E oA H o0 R EAGH
Lot}

= 70 =] ojof] w2, vps_all_independent_layers_flag7F 0 o],
vps_num_dpb_params©] A 19 = = Tt F=5h vk Zol, Al fle.g. 004
vps_all_independent_layers_flag+= CVS(coded video sequence) W 2| AFE = 3Fvt
ol 4lo] Al 531 o Z(inter-layer prediction) 2 ©]-83 4~ ¢l &2 Y EFE 4= 9l
gk, A2 4h(e.g. 1)l vps_all_independent_layers_flagi= CVS(coded video
sequence) W 2] B.& Al55 0] A5 1t o Z(inter-layer prediction)2 ©] 838} ¢l
sygAor F53tE S Ve 5 AT A7) ol A CVSE HE Al S o gt
T3 A A HAE X = I EAEY = GA/MH JH=E
ol € 4= It} vps_num_dpb_paramsi= VPS(Video Parameter Set)®l] 3£3}%
dpb_parameters() A B 2= 28] 7|55 HERE 5= Ak o,
vps_num_dpb_params+= 0 A 162] k& 7F& 4= Lo, EASHA] &= -5,
vps_num_dpb_params 2] 32 022 FE(EA)E = At

vps_num_dpb_params®] ko] 0 Bt} & 749, =5, VPSol| ¥ dpb_parameters()
2B G2 T 7E0 Bk 2 A -, skt o] DPB 3Heb| B &l
Ald " E = k. A7, A7) sk o] 4] DPB el e B &

same_dpb_size_output_or_nonoutput_flag, vps_sublayer_dpb_params_present_flag,

>0

b

dpb_size_only_flag[ i ], dpb_max_temporal_id[ i ],
layer_output_dpb_params_idx[ i ], layer_nonoutput_dpb_params_idx[ i | ql/ =
dpb_parameters()& & 7+ )t}

A1 4k(e.g. 1)2] same_dpb_size_output_or_nonoutput_flagi= VPS ]l
layer_nonoutput_dpb_params_idx[ i |7} &84 &2 WEFE 5= o) A2
%k(e.g. 0)2] same_dpb_size_output_or_nonoutput_flagi= VPS ]|
layer_nonoutput_dpb_params_idx[ i |7} &A1& 7 A && YERE = 3l

vps_sublayer_dpb_params_present_flagi= VPS U] dpb_parameters() 1] il

max_dec_pic_buffering_minus1[ ], max_num_reorder_pics[ |, ql/ =
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[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

max_latency_increase_plusl[ |7} EA =R AH#-E Ao hi=d| |82 4= At}
vps_sublayer_dpb_params_present_flag7} <& A 84| &= A5, 1 g2 022
FEd T Uk
A1 4k(e.g. )] dpb_size_only_flag[ i ]5= VPS W it %] dpb_parameters() 1§l
max_num_reorder_pics[ ] ql/ = max_latency_increase_plusl[ ]7 } &4 8HA
& YE 5 Tt A2 ghe.g. 0)] dpb_size_only_flag[ i ] VPS W] it ]
dpb_parameters() W/l max_num_reorder_pics[ | Z/%E
max_latency_increase_plusl[ |7 FEAT & 2 YERE 5 STt
dpb_max_temporal_id[ i &= VPS W i1 #| dpb_parameters() 1l ¢l DPB
st Eo] EAE = o= A A E Al S (sublayer) 2] Al M Al S
218 ZHe.g. Temporalld)E 2| 7] & 5= 91T}, dpb_max_temporal_id[ i ]& 0 WA
vps_max_sublayers_minusl W] ¢;-& 7F4 4= 21T}, vps_max_sublayers_minus1©]
0 ©]¥, dpb_max_temporal_id[ i 19| ¢S A2 HEHA] Fan 0oz FEE
21T}, vps_max_sublayers_minus1©] 0 ®.T} =131,
vps_all_layers_same_num_sublayers_{flag o] 121 4 5-, dpb_max_temporal_id[ i IE
452 vps_max_sublayers_minusl ¥} & d 3 gho 2 FEE 5= Qi)
layer_output_dpb_params_idx[ i ]== VPS W] dpb_parameters()&] 2] 2~E ol tj] $t
Ae ~=2A, iHA Al o] OLSOl E3H¥ &= A (output layer)d ™, it A
Al Sl A8 5= dpb_parameters() & X A3l 1 H A~ 4= At}
layer_output_dpb_params_idx[ i ]= 0 WA vps_num_dpb_params - 12| L& 72

A
T At

=Y ASA A Aol A8¥ =

vps_independent_layer_flag[ i |7} 121 745
Z¥) 3= SPSell EAl8h=

dpb_parameters()i= 3l & Al 5ol o &) #-
dpb_parameters()Q < 1T}

1% X g3l vps_independent_layer flag[ i 17} 0¢! 739, o}&l| &] A}gto] 4 -8-=
+ 9t

PAA .

- vps_num_dpb_params©] 1°]¥, layer_output_dpb_params_idx[ i ]¢| #k-2 022
e E )

lEsEY APl B 0T Aoz A,
layer_output_dpb_params_idx[ i 2] 4k

=

ot

dpb_size_only_flag[ layer_output_dpb_params_idx[ i ] ]°| 0°] ¥ %%
gholofof gttt

layer_nonoutput_dpb_params_idx[ i ]i= VPS U] dpb_parameters()&] 2] 2= E 9]
thek olel 2 A iH A AlF o] OLSO ¥E3HH ¥]&2 A5 (non-output layer)d W],
i A A S0l A -8% <= dpb_parameters() S A Al &Fi= 1El A~ 4= 9l
layer nonoutput_dpb_params_idx[ i |5 0 W#| vps_num_dpb_params - 12| gk-=
7HE 4 9l

same_dpb_size_output_or_nonoutput_flag” 191 A5, o2l o] Alglo] 282 4~
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[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

[169]

A

- vps_independent_layer_flag[ i |7} 10|, B]| &9 A& i A Al Fol
2 -8-%] = dpb_parameters()+= 3l & Al 5ol o &l #2235 = SPSell EA 5=
dpb_parametersO)Q <+ AT}

- 1% X 31, vps_independent_layer flag[ i 17} 0¢! 73,
layer_nonoutput_dpb_params_idx[ i ]2] #t-= layer_output_dpb_params_idx[ i ]2}
E_O] 6]- %}:O 23 ZEE] Ea O]Iq_

1% 4] @31, same_dpb_size_output_or_nonoutput_flag7} 01 74 -5-,
vps_num_dpb_params”} 1©] ¥, layer_output_dpb_params_idx[ i ]9] 4t 02.=
ZEE] Ea O]Iq_

582 & /iAol w2 DPB et HE A 1E W] flgk A e s 2 E
o Al g S ot}

5 8ol A H v} 7o, dpb_pararneters() AlEl A~ S22 3= DPB =.7] ol &3
AR, A A ot 7l R B/ Ao dlo]dA o #gk AR E CVS9
ZF CLVSel tisl 238ke 4= ) /‘c}7 [l 4 CLVS(Coder Layer Video Sequence)i=
Y ATl Fole PR AN EY A A LE o= HEAEY B
B AR = olsfd 4= At

dpb_parameters() 2 B 2= =227} VPS Wl ol 328¥] = 79, 8l dpb_parameters()
AE 2 T 27E A8 ¥ = OLSE S 7] VPsell of & 544 4= glrt.
dpb_parameters() A1 ¥ 2~ =27} SPS W ol g% = A 5, 7] SPSE F &8+
ASE = A3t ASwE E83F= OLSel -84 4= Qi) o] u, 7] &3]
ATE 549 ATYE F Uk

max_dec_pic_buffering_minus1[ i |+ 12 CVS2| Z+Zte] CLVSe®l o s, DPB2]
Al & A71E YEFE 9 )T max_dec_pic_buffering_minus1[ i [& 0 WA
MaxDpbSize - 19| k& 7H2 4 3

max_num_reorder_pics[ i | CVS«] ZFzr o] CLVSel thall, CLVS W ¢ 2] 9]
A 553 A Addskar, 9 A 38 CLVS W A 9] 518
7be gk H o & e 5 2 Th max_num_reorder_pics[ i 15 0 WA
max_dec_pic_buffering_minus1[ i ]9 gk 7F& o Ao} i7}t OEU} = 45,

max_num_reorder_pics[ i ]+ max_num_reorder_pics[ i 1 ] °]49] ¢k-& 7FA oF
ST}, max_num_reorder pics[ i |©] AR koW, T gL
max_num_reorder_pics| maxSubLayersMinusl |9} & Q% gho =2 FE24 4= Qi)

0°] o} 2k-& 2+= max_latency_increase_plusl[ i |i=
MaxLatencyPictures[ i 2] Z|4Fel o] 82 4= 91T} MaxLatencyPictures| i ]
Ccvse] Z-zte] cLvsell thal, CLVS W ql o] o] = X o] &2 G414 M e st
B33t A FaAsh= CLVS W A o] Ao A5 vebd 5 9l
max_latency_increase_plus1[ i |7} 0°] o} 7 -§-, MaxLatencyPlctures[ i

ole e} ol Aare % 9l

T .
al,



24

WO 2021/201510 PCT/KR2021/003778

[170]

[171]

[172]

[173]
[174]

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

MaxLatencyPictures[i]=max_num_reorder_pics[i] + max_latency_increase_plus1[i]
-1

max_latency_increase_plusl[ i ]+= 0 W] 232 - 29] k& 7H4 & Slth
max_latency_increase_plusl[ i |7} &A A &8+ 45, 1 4h&
max_latency_increase_plus1[ maxSubLayersMinusl |3} 538} =24 4= o}

437] DPB s+ ebv] B = DPB R 2| 2 5 3 9442 e oh7I} 4|71 ki
ol 4] o] 4 5+ 9k,

Video Parameter Set signalling

v t] @ vt} B Al (Video parameter set, VPS)-< Al 5 4 H.o] A %53 9|3
A& E = gtebu| B Alolth. A7) AT AR G, &8 A% A(output layer
set, OLS)oll #Het g 1 3 2 ul¢] ¥]lof ¢ (profile tier level)°ll ¥+ 4 2., OLS<}
7H e %k 2 Y] Z U (hypothetical reference decoder) Ao 2] #Alol] ¥ A 1 OLS<}
DPB Alol o] #Alo)] #& AR T2 £ = vt VPS= H EAEH 9
15 3jo] W o)A 8L 5 9

VPS RBSP(raw byte sequence payload)# 2% 7] Aof, TemporallD7} 03!
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[5=7]
video parameter set rbsp() { Descriptor
if{ lvps all independent layers flag )
vps_num_dpb_params ue(v)
if{ vps num_ dpb params >0 ) {
same_dpb_size output_or_nonoutput_flag u(l)
iff{ vps_max_sublayers minusl >0 )
vps_sublayer_dpb_params_present_flag u(l)
}
for(i=0;i<vps num dpb params;it+) {
dpb_size only flag[i] u(l)
if{ vps_max sublayers minusl >0 && !vps all layers same num_sublayers flag )
dpb_max_temporal_id[1] u(3)
dpb_parameters( dpb_size only flag[1], dpb_max_temporal id[ 1],
vps_sublayer dpb params present flag )
}
for(1=0;1<vps max layers minus] && vps num dpb params> [;i++) {
if{ lvps independent layer flag[i])
layer output dpb_params idx[i ] ue(v)
if{ LayerUsedAsReflayerFlag[1] && !same dpb size output or nonoutput flag )
layer_nonoutput_dpb_params_idx|[i ] ue(v)
3
3
[5=8]
dpb parameters( dpbSizeOnlyFlag, maxSubLayersMinus|, subLayerInfoFlag ) { Descriptor
for( 1= ( subLayerInfoFlag ? 0 : maxSubLayersMinus1 );
i <= maxSubLayersMinusl;it++) {
max_dec_pic_buffering minusl[i ] ue(v)
if( !dpbSizeOnlyFlag ) {
max_num_reorder_pics[ 1] ue(v)

max_latency_increase plusl[i ]

ue(v)

1
s

1
)]
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( Start )

81?10

deriving DPB/PTL related information

81920

encoding video/image information

End

WO 2021/201510 PCT/KR2021/003778
9]
video parameter set rbsp() { Descriptor
vps_video_parameter_set_id u(4)
vps_max_layers minusl u(0)
if{ vps_max layers minusl >0 )
vps_all independent layers flag u(l)
vps_num_ptls minusl u(8)
for(i=0;i <= wvps num_ ptls minusl;i++)
profile tier level( pt present flag[i |, ptl max temporal id[i])
for(1=0; 1 < TotalNumOlss; i++)
1f{ vps num ptls minusl >0 )
ols ptl idx[i] u(8)
if{ !vps_all independent layers flag )
vps_num_dpb_params ue(v)
for(1=0;1<vps num dpb params;it++) {
dpb_parameters( dpb_max_temporal id[ i ], vps_sublayer dpb params present flag )
}
for(i=0;1 < TotalNumOlss; i++) {
if{l NumLayersIlnOls[1]>1) {
if{ vps_ num dpb params>1)
ols_dpb_params _idx[i] ue(v)
}
}
10]
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[5=11]

( Start )

A

obtaining video/image information
81%20

81%10

\

managing DPB based on
OPB related information

81%30

\

decoding picture based on
DPB/PTL related information

\

End

( Start )

A

obtaining video/image information
81%20

81%10

\

managing DPB bhased on
DPB related information

81%30

\

decoding picture based on
DPB/PTL related information

\

End
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