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(57) Abstract: Animage decoding method performed by a decoding device accord-
ing to the present document comprises the steps of: deriving a motion vector for a
current block; determining whether to apply refinement to the motion vector for the
current block; deriving a refined motion vector by applying decoder-side motion
vector refinement (DMVR) to the motion vector if it is determined to apply refine-
ment to the motion vector for the current block; deriving prediction samples for the
current block on the basis of the refined motion vector; and generating reconstruc-
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the step of determining whether to apply refinement includes determining whether
to apply the refinement on the basis of at least one of the size of the current block
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C."
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o] A 4] © = (additionally or alternatively)"E 21| & 5= 1T}, (Further, in the
document, the term "or" should be interpreted to indicate "and/or." For instance, the
expression "A or B" may comprise 1) only A, 2) only B, and/or 3) both A and B. In
other words, the term "or" in this document should be interpreted to indicate
"additionally or alternatively.")
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[94]

[95]

[96]

[97]

[98]

[99]

[3E1]

- sps_dmvr_enabled_flag is set to 1. : SPSH A signaling

- merge_flag[ xCb ][ yCb 1 is equal to 1. : MERGE/SKIPY Il M &

- mmvd_flag[ xCb ][ yCb ] is equal to 0. : MMVDZ} O} If H&
- predFlagLO[0][0]=1 and predFlagLO[1][1]=1. : &'U4& o|Z

- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,

RefPicList1 [ refldxL1 ] ) is equal to 0. : TrueBiO|1 F HFSEO| reference picture

HE|7t ¥

- CbHeight is greater than or equal to 8.: 52| 3 7|7} Threshold2C} 2 ZF$

- CbHeight*CbWidth is greater than or equal to 64. : 52| 37|7} Threshold®C} 2

o
#e

4

—_

o>

% 18 328, 1) SPS(Sequence Parameter Set) 21 B 2~ o] A
Al ¥ = &3 2 A H(): sps_dmvr_enabled_flag)E 7|¥F 2.2 DMVR 4] &
o] At = o}, of 714, F 8 2 4 B(ell: sps_dmvr_enabled_flag):= true
%62 7] % DMVRe] 78 (enable) #H4] o] 75 L1ebd 5 gt o4,
sps_dmvr_enabled_flag7} 191 75~ (5, true &< = 7| ¥k DMVR©] 7}-8-8F 7 ),
DMVR 7}§ o5 231 & Rb5ahs 2 0= 9heksd o= glr)

2) WA W] BEE ALGshe] QlE 5 SaEHeA S e
2] 71 4 54 merge_flag)E 719h0 2 DMVR 4§ o] & A4 % 4= glrh.
of| Z1tH, merge_flag7F 191 745 (55, MA| B.2/27] B2 & AL835Fo] QI o 55
Faet= A1), A RE/aF RE AR o 21 S RESEhE slom st
4 9lel.

3) MM VD(merge mode with motion vector difference) 2. =& A}-8-3Fo] <1H
o & F88h=4] o] F& YElW &= S22 A H(d: mmvd_flag)E 7|§Eo 2
DMVR 48 o35 AA3 5= qlr}, o 71, mmvd_flag7}F 091 4 - (57, MMVD
FEE AREEA] = 49), MMVD B.E A8 o 2315 W= o R

AT
U lios
i, ol

u

I o S5 S AbgeteA o5 V| e R &
A4 vk AVIA, FEF A5 A HAHE V|Eom AR T

A wo s S EE QY g5S A
&9, predFlagLO[0][0]=1°] 3
Ao w A 5 dar, e o 5 o 2 & sk A
Atk

5) true el Fol il A A FH A of efrake] e A (ke ATt A A
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i

o5 7|HES 2 DMVR 4§ o] 15 24T = v} =, A ¥4 9 Lo F=
A (S, Fx HA g 2E L0 W Fx I ) ko] Al dA A9 L1 Fx
JW(* ZxAA g 2E LI el Fx FA) ko] A7 3E L ghA

BE #usl 5 ). o & E9f, DiffPicOrderCnt(currPic, RefPicList0
[reﬂdeO]) - DiffPicOrderCnt(currPic, RefPicList] [ refldxLL1 ] ) = 03] 4 -$-, true
Aol S0l il A A = A &) ehkake] A A ko] At dE s Ystthal
detsto], Fare] Fx A AT FL A AR S wESseE o=

6) A A &=2] 4ol (Height)7} ¢ Al ¢k(threshold) B.t} &+%] o7& 7[Hl o 2
DMVR 44 o325 AAE 5=t} o & Eof, e A 552 Zdo]7} g o]4<l
A, @A 55 Ao 2 g s Jlo R Aid 5 9

7) AA) B2 9] F7]|7}F o A Fh(threshold) B.t} £ 4] o 22 7] ‘ﬂgi DMVR
@%ﬂ%%@?ﬁﬁaf Itk Al S o, dAl 59 A7), 5
71 o] (Height)* Bl (Width) 7} 64 0] 4¢1 4%, dA4 E5 A 7|(dol*dn) 24 &
TEEE AQog J&T&%‘ T

tlay Ax)= Ay # 19 274 1) WA )& "FEsh=A] of o] utdl DMVR
g Que A gg&g}q Z U3y Ax= 7] 119 245 1) WA 7)0)

25 95 = 4 5o DMVRS 218381 true ol 58S 7S o+ 9L, 47 &
19] 2715 % shopehs 584 $ahiz 290 DMVRE 48314 ehi=th
U ¥ 2% 7159 true %ol S Aol BDOFE 2 8-317] 913F 218 e
Aolth, obe) VA g 2 ELS wF W= 0 BDOFS 4§ % 5 ek
[322]
sps_bdof _enabled flag is equal to 1. : SPSH A signaling
predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to
1. gt o5
DiffPicOrderCnt( currPic, refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 ] ) is less than 0. : TrueBi
MotionModelldc[ xCb ][ yCb ] is equal to 0. : AffineO] O}l A
merge_subblock flag[ xCb ][ yCb ] is equal to 0. : subblock &8& w >=8 &8& h>=8
Gbildx[ xCb ][ yCb ] is equal to 0. : GBi index?} Default®! ZH
cldx is equal to 0. : Luma®?t X8
71 325 #2351, 1) SPS(Sequence Parameter Set) 21 B 2= of] A
Al 29 = Zd 1 A B(4: sps_bdof_enabled_flag)E 7| ¥+ 2 BDOF 4§
o] L& AA e 4= it} o 7|4, F 8l 2 A H(l|: sps_bdof_enabled_flag)< true
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e = 7] HE BDOF7F 718-(enable) 4] o] -5 el 4= )T}, o 71,
sps_bdof_enabled_flag7}F 1?1 -9~ (%, true &< % 7] ¥}k BDOF©] 7188 74 %),
BDOF 7} 6]2 2719 npEalis A 0 2 ghuhst 2= 9lu}.

2) FHE A 5E AFG o= A] o & 7|HE S 2 BDOF 4] & of L& AA s
At A7, P A5 AA JAHE V| F L8 AR thE Wk EAlshE
Az A5 7|dto R 585 9 o =S e 5 9t} o & o,
predFlagl0 ¥ predFlagl1°0] 2.5 1] 745 &Faf o So] 485+ o=
ek = lar, e o S o B 27 S TSk o E e 5= QT

3) true Ao 591 A] o] & 7|4 & BDOF 4 & ,
QA BB 7 F 02 L0 BE A (S, Ak BA ¢ A5 Lol B =)}
L1 #Fx AqAE, Fx2 A4 d2E LI WY Fx A7 AP o R = v
whakol] 91X 3l=A] o 5 s 5= 9lt). o & £ 9], DiffPicOrderCnt( currPic,
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R RN P P o Oku]—%]:g] Az 227} 2 O uhat
AR sHE Ao =2 et true Boll S of F 271& whSehs Ao ® wudt ¢
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sps_bdof_enabled_flag is equal to 1.
- = merge flag[ xCb ][ yCb ] is equal to 1.
predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to
1.
DiffPicOrderCnt( currPic, refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 ] ) is less than 0.
MotionModelldc[ xCb ][ yCb ] is equal to 0.
merge_subblock_flag[ xCb ][ yCb ] is equal to 0.
Gbildx[ xCb ][ yCb ] is equal to 0.

cldx is equal to 0.
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- sps_dmvr_enabled_flag is set to 1.

——merge-Hagi-x€b-1l-yEb-Hs-equal-te-1

- mmvd_flag[ xCb ][ yCb ] is equal to 0.

- predFlagL0O[0][0]=1 and predFlagLO[1][1]=1.

- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1] ) is equal to O.

- CbHeight is greater than or equal to 8.

- CbHeight*CbWidth is greater than or equal to 64.
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- sps_dmvr_enabled_flag is set to 1.

- merge_flag[ xCb ][ yCb ] is equal to 1.

- mmvd_flag[ xCb ][ yCb ] is equal to 0.

- predFlagLO[0][0]=1 and predFlagLO[1][1]=1.

-  DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 ] ) is equal to O.

- CbHeight is greater than or equal to 8.

- CbHeight*CbWidth is greater than or equal to 64.

- MotionModelldc[ xCb ][ yCb ] is-equal to. 0. : lAffine

- -merge subblock: flag[ xCb ][ yCb ] is equal to 0.: subblock &8 w >=8 && h>=8
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_flag is set to 1.

dmvr_enabled

sps_

merge_flag[ xCb ][ yCb ] is equal to 1.

gl xCb ][ yCb ] is equal to 0.
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1 and predFlagL0[1][1]

predFlagL0[0][0]

DiffPicOrderCnt (currPic,
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RefPicList0
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sps_dmvr_enabled_flag is set to 1.

merge_flag[ xCb ][ yCb ] is equal to 1.

mmvd_flag[ xCb ][ yCb ] is equal to 0.

predFlagLO[0][0]=1 and predFlagLO[1][1]=1.

DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1] ) is equal to 0.

CbHeight is greater than or equal to 16.

CbWidth is greater than or equal to 16.
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E(4: CbHeight,

refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,

gl xCb ][ yCb ] is equal to 0.

flag is equal to 1.
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bdof_enabled

predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to

MotionModelldc[ xCb ][ yCb ] is equal to 0.

CbHeight is greater than or equal to 16
CbWidth is greater than or equal to 16

refPicList1[ refldxL1 ] ) is less than 0.
Gbildx[ xCb ][ yCb 1 is equal to 0.

DiffPicOrderCnt( currPic,
cldx is equal to 0.
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[153]
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[359]

- sps_bdof_enabled_flag is equal to 1.

- predFlagLO[ xSbidx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal
to 1.

- DiffPicOrderCnt (currPic, RefPicListO [refldxL0]) — DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 ] ) is equal to 0 : True biO| 1! F 23t9| reference picture
He|7t S8

- MotionModelldc[ xCb ][ yCb ] is equal to 0.

- merge_subblock _flag[ xCb ][ yCb ] is equal to 0.

- Gbildx[ xCb ][ yCb ] is equal to 0.

cldx is equal to 0.
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[3%10]

- sps_dmvr_enabled_flag is set to 1.
- merge_flag[ xCb ][ yCb ] is equal to 1.
- mmuvd_flag[ xCb ][ yCb ] is equal to 0.

- predFlagLO[0][0]=1 and predFlagLO[1][1]=1.

DiffPicOrderCrt {currRic_RefPicListd [refldxLO])— DiffRicOrderCrt (currPic,

Of H [o]

HEI zl: £ 0ol

- DiffPicOrderCnt{ currPic, refPicListO[ refldxLO ] )} * DiffPicOrderCnt( currPic,

refPicList1[ refldxL1 1) is less than 0. : TrueBi

- CbHeight is greater than or equal to 8

- CbHeight*CbWidth is greater than or equal to 64

471 £ 102 Z28d, DMVRE A& 215 T Fx 2 A 7o vy
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[162]

[163]

[164]

[165]

[166]

Z EE2 1o W3l Fof 93 7]-1?5L(Weighted sum) 2. & =21l
HAE o= 4572 o At} oW GBit} LIC(local illumination
compensation)Z 1 A4S gpetst = 9l o v GBiY LIC &71-& 2185t
DMVRJJr BDOF9] 4§ 2718 g3t 4=t}
*H o A Al o i 2 LIC 2718 312]sto] DMVRE] %8 o] -
ST}, o] 74-5- DMVRE| A& 2712t & 119 A 1 2l

- sps_dmvr_enabled_flag is set to 1.

- merge_flag[ xCb ][ yCb ] is equal to 1.

- mmvd_flag[ xCb ][ yCb ] is equal to 0.

- predFlagLO[0][0]=1 and predFlagLO[1][1]=1.

-  DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 ] ) is equal to 0.

- CbHeight is greater than or equal to 8.

- CbHeight*CbWidth is greater than or equal to 64.

- Gbildx[ xCb 1[ yCb ] is equal to 0.

- LICFlag is equal to 0.

A7) %118 Fz2e, GBI 271 (<l Gbildx) 2 LIC Z71(l]: LICFlag)S
F71sto] DMVRE] 48 o1& A3 4= 9t} o]V 4], GBi= L0 ol 5 2 L1

of| ol T2 7ha A (weigh) & A8 4= 9l = A HEA Q1 4ol Z(generalized
bi-prediction)E WEFE 5= 31 014, d]?iﬂ% Gbildx & A&t e = 3l
Gbildx:= ol =9l o] &4 4= o o= 75X ?l‘i}i(bl—predlctlon
weight index)E W ER 4= AT} 1-5 £0°1, Gbildxi= WA B=9] 7 9o =1
E202REH ©&4E 4 911, £ MVP 222 7-9- Gbildx A 12~ 2 2 (ol
gbi_idx)E Fot] 1 FAo|M e A2 Al 19 E 5 vt A=
Gbildxi= L1 o Zoll A4 = 7F5A wi A A& 4= 9l aL, o] A9 Lo o Foll+=
(1-w)e] 7Fe27F -84 o ot th & 4 &, Gbildx+= LO o 5ol 485 =
7R wE AN E 5 911, 0] A9 L1 dl Sl (1-w)e] 7HEAI7E 489

o]

A
@17] 3 119 =¥, Gbildx7F 01 749~ (=, Gbildx7}F T = E1 74 -9-), GBi o]+
& wEslE 3 o2 A3aL, LICFlagZt 091 -5 (5, LIC7F S A 3F= 4 -9),
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[167]

[168]

[169]

[170]

[171]

[172]

[173]

LIC o 271& »F<3)

S =R
Tk, B2 Ao ol A = GBi Z71(4ll: Gbildx) 2 LIC Z71(ol]: LICFlag)#} &7,

A7) Fllel ydE Y x] H8 2HES 7[9Ee 2 DMVR &£ o] 75 g
T AUtk

Z,uzd A= 37 %110 ydE BE 2050 /EEHEA o1 E
AAslal, B8 250 WEEE - DMVRE 48351 true ol 55
T gk Tl ] E e Y 23 F shu e s vk A sk
A5, H2ZY A= DMVRS 48814 &2 o vk ol gk 7] 32 119
2AE2NTY oM 2G4 = o, g Ao = ] 2H
AR o e} o) F 5 = WH o2 aE S T

B ol A Ao & GBi 2 LIC 2715 118389 BDOF2] 4 & o] &
A E= WokS A otslt) o] 79 BDOFY| A& 272 o} 3 120] AlAH
ZAEE ¥orE 4= 9t}
[3%12)

sps_bdof_enabled_flag is equal to 1.

predFlagLO[ xSbidx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to
1.

DiffPicOrderCnt( currPic, refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 ] ) is less than O.

MotionModelldc[ xCb ][ yCb ] is equal to O.

merge_subblock_flag[ xCb ][ yCb ] is equal to 0.

Gbildx[ xCb ][ yCb ] is equal to 0.

LICFlag is equal to 0.

cldx is equal to 0.

A7 F 120 W=, 7] 9] GBi &7 (¢l: Gbildx)# 7 LIC 27 (<:
LICFlag)s F7}sto] BDOFS| A& o #& A3 = vt o & &9, Gbildx 7}t
02! 5 (5, Gbildx7F HHEE<Q] 4 -9), GBi o =7 & 7=53t= o=
A3}al, LICFlag7} 081 73-%- (£, LIC7}F &A1 8F= 4-9), LIC o] 7 =71 &
ThEshE 1o =2 A s 4=l

ufeha, B A Al o o] A= GBi Z 71 (oll: Gbildx) 2 LIC Z71(<ll: LICFlag)}
A, 7] Fo120] YEE U A] A8 205 78S 2 BDOF 4§ o] &

:

RELE 5 Qe
=, vad 4HE Y] F 120 U BE 25| BEH A o 1B
AAehw, BE 271 50] WMEH= 2 S BDOFE 445 true Bl & 532
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[178]

[179]

[180]

[181]

[182]

[3£13]

- sps_dmvr_enabled_flag is set to 1.
- merge_flag[ xCb ][ yCb ] is equal to 1.

- mmvd_flag[ xCb ][ yCb ] is equal to 0.

= “merge idx[ xCb ][ yCb ] < 2.

- predFlagLO[0][0]=1 and predFlagLO[1][1]=1.

- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 ] ) is equal to 0.

- CbHeight is greater than or equal to 8.

- CbHeight*CbWidth is greater than or equal to 64.

FHzelAE, WA e A 22 (o merge_idx)S 5715 DMVRE]
st =t} ol & B0, M A] Q1 E (4] merge_idx)7}F 2E T}
A9 WA Qe A 2718 RHESHE Z o A8 4= Q) o] 7] A B X
) 2 o] Zk(threshold)< 22 *é datgl o, o] = shuto] Al Wolm =
Ffol whef el g2 WA E ¢ Uk
whahA] | B A A] o ol A = u1x] o1 e A Z 7 (o merge_idx)d 3H7A], A7) F 139]
Uy A 28 27152L 7|4 S &2 DMVR 2] & o] & g3t 5= 9]
09329 A= 37 % 139 U BE 20 E0] /EESEHEA o

AR, BE 250 WEE = DMVR-S % -4-3}9] true 2ol 52
T Ak Tl ] E 130 U EE 23 F shu e s vk e A sk
A5, 329 A= DMVRS 48814 &2 o vt ol g 7] 3 139
2AE2NTY oM 2G4 = o, g Ao = ] 2H
Ao e} o) F = = W o2 3 E 4 QT

A d AAd R, wx] QP A5 ALE-to] BDOFS] 48 o &
AAQstE S oE 3 4ol AAE 2AEE 23S =l
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[183]

[185]

[186]

[187]

[188]

[3E14]

- sps_bdof_enabled_flag is equal to 1.

- predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to
1.

- DiffPicOrderCnt( currPic, refPicListO[ refldxLO0 ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 ]) is less than 0.

- MotionModelldc[ xCb ][ yCb ] is equal to 0.

- merge_subblock flag[ xCb ][ yCb ] is equal to 0.

- Gbildx[ xCb ][ yCb ] is equal to 0.

- Hmerge flag[ xCb 1 yCb ] is equal to 1 8& merge_idx[ xCb ][ yCb ] >= 2)

cldx is equal to 0.

71 3145 sk, WA R AT] B o 22 (o): merge_flag) T ]
ol el ~ Z71(ol: merge_idx)S F7}5to] BDOFS] 44 o] 8 A48 4= 9]
o 2 S0, merge_flag7} 1031 (&, WA B.E/~7] BEES AL431e] lH oﬂ-a_

T et 4 -9) merge_idx7} 2 o]l Aol sl kA F oA, WA Q1E A9
ghol 2h& 7 §-oll 9k #| 3t 4 © 2 BDOFE 4 43t= 271& L—_‘,—o}{— Ao g At
T Atk thA] 28l merge_flag7} 10] 3L (55, WAl B=/23] RES ALG8Ho]
AH oS5 st 4-%) merge idx7F 2R} 22 A5, A I A 23S
RhERehE Al o 2 3hdshal BDOFE 283 5= Sltt. o] 714 %] Q1 g2~
Zk(threshold) & 22 A A 3L 01, o] 3= &fit o] oA]d Hol 7Y & &of uje}
el gk WA = Qo

=, B Ao = WA BE/AF] B e o i 22 () merge_flag), ™ A
Al 2 Z71(4: merge_ 1dx)JJr A, A7 #1400 Ve H YR A e 2AES
% BDOF®] #-& o] it-5 st == itk
X 1401] Udye wE %
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o] 4%tz B3 57t FUetE MMVD7E 489 w DMVRS -3 5}4]
GrZ 3 9l e, MMVDE 18K @i 48 A A B4e
a1Elate] MMVD 271 §lo] 52 DMVRE 4183 = it} o] A 9- ¥ F-A4 ] o
Ao w2 DMVRE] 48 232 U 3 1500 AN E 2155 3
2 gk,
[189] [3%15]
- sps_dmvr_enabled_flag is set to 1.
- merge_flag[ xCb ][ yCb ] is equal to 1.
—mmvd-flagl xCb 1 yCh 1Hs-equal-to-0:
- predFlagLO[0][0]=1 and predFlagLO[1][1]=1.
- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1] ) is equal to 0.
- CbHeight is greater than or equal to 8.
- CbHeight*CbWidth is greater than or equal to 64.
[190] A7 & 158 Fxsk, 71E 2 DMVRE| 48 £315 T MMVD 2= 48
o] - 2 (l: mmvd_flag)S A A Z 5= AT} =5, mmvd_flag7}F 02! 745 (5,
MMVD F. 25 AREHA] iz 49141 & drdshis A& Aefstar, 47] &
159 L 252 7L DMVRe 48 o5 @it E 5
[191] Z, Y32 &A= (MMVD B 48 o] 27 (o] mmvd_flag)S ]942) A7
% 1501] Ur HEE 25 Y =A] ol R 8 Ak, BE 23150
= 49 DMVRS  §3to] ue 4o 52 FAT 5 ok 9 47] %
15 Wl ®l 2715 5 shebE RS e A9, 29 433 DMVRE
AgotA s 7 Adrh olH g A7) F 159 2AES A Aol M =
A8 = glov, olay FA ol vy G oMo oS H= o R
a9 % 9k,
[192]  HE3H Asdh 3 159 AA[o el A of vt =, v x]/23] B 2o A MMVDE 53
=AU ARE duiels v, diH S35 5 18] 6ho] BDOFS| =8 o -5
A7 ¢ dvk whebA, & Aol A= MMVD &8 1] 8t BDOF| 4§
RE ARHE RS ATHT) o] 49 B @A o] A AN o) upzw,

o
=
BDOF2] A& 24 S % 169 AAH 215 £33 = .
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[193]

[194]

[195]

[196]

[197]

[198]

[3%16]

- sps_bdof_enabled_flag is equal to 1.

- predFlagLO[ xSbldx ][ ySbidx ] and predFlagL1[ xSbldx ][ ySbldx ] are both equal to
1.

- DiffPicOrderCnt( currPic, refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 1) is less than 0.

- MotionModelldc[ xCb ][ yCb ] is equal to 0.

- merge_subblock_flag[ xCb ][ yCb ] is equal to 0.

- Gbildx[ xCb ][ yCb ] is equal to 0.

- mmvd flag[ xCb ][ yCb ] is equal to 0

- cldx is equal to 0.

2] 2] Z21(4: mmvd_flag)d} 7,
7] 7169 V2 U 2] A8 27152 7|60 2 BDOF A& o] & wuhdt

=, U3Y AR A7) 160 ydd BE 2750 BhSFEEA o1 E
AARStal, BE 2750 W E = 749 BDOFS 48519 true ol & 435
T Ak Tl A7) %160 UdE 21 F sttt s TR A kehiE A9,
U5 &5z BDOF= 4 8-8H4 &= = At ol 219k 7] 3t 169] 23158
N oM E Agd 7 Ao, dayd o=ty x| et
S = vy o g S=3)E 4= glr).

A7 B 15 EE 7] B l6olA UEdE 2EE VWO R rue Bl S5
F&Y5h= WH-2 DMVR % BDOFdI| =5 ¢4 0 2 284 4= 9] o, 3= DMVR
2 BDOFS Y3 5 27107 289 4= 9t}

$HH, AMVP 2. =< W] AMVR(Adaptive Motion Vector Resolution) 7] % ©]

%0,
o

B col], & A 9 WE 9 A S (resolution) 7t F B, & A5 A=
-+ 9 (integer-pel rounding), 4 A1 = T 229 (4 integer-pel rounding) <
5, AlghE Qe Woll A & 9t QlE 433t BDOFS| 743 ol 218k 7=+
st7] A gtstAl & o vk whebA, & Aol A= AMVR &3 o wfet
BDOF?] =8 & Ao 5= 9l ek Alotshrt. o] A9 & 5419 A A Ao
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W 2w, BDOF] A& A& thg ¥ 179] AN E A5 23% 5 9lv)
[199] [317]

- sps_bdof enabled_flag is equal to 1.

- predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbidx ][ ySbldx ] are both equal to
1.

- DiffPicOrderCnt( currPic, refPicListO[ refldxLO ] ) * DiffPicOrderCnt( currPic,
refPicList1[ refldxL1 ] ) is less than 0.

- MotionModelldc[ xCb ][ yCb ] is equal to 0.

- merge_subblock_flag[ xCb ][ yCb ] is equal to 0.

- ..amvr_flag != 0

- Gbildx[ xCb ][ yCb ] is equal to 0.

cldx is equal to 0.

[200] A7 3178 F25HH, AMVR 271 (4): amvr_flag)e 57}5Fo] BDOF2| 4 &

s = ATk A7 A, amvr_flage w2 ¢ HE 2Fol(MVD)Q] Y EE

B 4 Qlt} o & 59, amvr ﬂag7}0 74 MVDQ| A=) 1/4
A E (quarter-luma-sample) & 2 75 % = A& YER AL, amvr_flag”Z} 0] o}
A5 Ar A *‘é(mteger luma-sample) Y9 %= 4 A & (four-luma-sample) & =
¥ A ek g vk B dkt o] A2 A A = v
A A]of| o EﬁPﬂ‘r, 371 3 1700 Xﬂ Al kel o], amvr_flag7} 00] ofd -5
BDOF7} &%= Ao 2 278 AAT 4 ). thA] wall, amvr_flagZ} 0]

73-- BDOF7} 28 ¥ A =5 A& 5= ¢}

[201]  wEbA, B A A ool 3= AMVR Z 7 (] amvr ﬂag)ﬂr A, 7] T 1790
Udd Y x 27154 7|dko 2 BDOF] 2§ o] 72 Ik e 5= gl

[202] =R A I SR e

-

| 317 U ® BE Z2HE RIS =R o1 5

AAsal, WE 2750 5= 49 BDOFS 483819 true Bl 5& 7
T Avh T A7) 3 170 e E 21 T sl s T E A ek A

29 443 BDOFS 4834 92 5 Ak ol d 3 4] T 179] 252
Nad AN E A GE F gor], ae g o)M= vl my o) 4 s}
s o 2 SalE 4 ok,

[203] §HiH | Al gk ule) -2 DMVR ¥ BDOF+= SPS(Sequence Parameter Set)

A o) 247k A 1d e E S Uk ohg B 182 SPS A E A E
A 219 ¥ ¥ = DMVRO] 7H83HA] o] -9} BDOF7} 718§ A] o] {5 vheh =
Al g o] o o B e,
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[204] [3%18]
seq_parameter_set tbsp() { Descriptor
sps_dmvr_enabled flag u(l)
sps_bdof_enabled_flag u(l)
}
[205] 7] 3182 F25HH, SPS 21 8] 20 A sps_dmvr_enabled_flags A 149 & &
T A3, o] AE A QAE VWO & true 2ol S 7] W DMVR©| 7} (enable) 3 A]
oA R5 el 5= Qlt}. o ZIt), sps_dmvr_enabled_flag7}F 191 74 5 true *3 ol 5
715k DMVReo| 7}+-8%F Z1-& YEF AL, sps_dmvr_enabled_flag7} 0%! 7 - true

[206]

[207]

[208]

[209]

[210]

[211]

[212]

[213]

a2 718 DMVRO] 7F&3HA] @& AL veRd 5= 9

T3, SPS Al Bl 2~ o] A sps_bdof_enabled_flag S ]:LHT‘”SL 4 9)ar, o] AlEl A
QAE 7|92 & true %ol S 71 HF BDOF7} 7}&-(enable) 8H4] o] 3-& LjEb 4
AT}, ol 71, sps_bdof_enabled_flag7} 191 73 -$- true # ol = 7] ¥k BDOF©] 7}-&
Ae
&

M
>

L EFU] 32, sps_bdof_enabled_flag7} 021 7 -9~ true #& < = 7| ¥+ BDOF©]
8HA] o2 e ek 5= 9l

7371 3% 189 A1 2} 2 o] DMVR®] 7%@ o= vtz Al
sps_dmvr_enabled_flag)?} BDOF9| 7}-& o & et &= 4
sps_bdof_enabled_flag)E ©]-&3l>] DMVR X BDOF<2| 4 -8
o]

5 5= DMVR % BDOFQ| 4§ £71 & A8kl v J4& 3 st=
WS HEh = < el

559 W2 7] 3 18004 9F #o] DMVRE] 7+ o] & LER
Q Z~()l: sps_dmvr_enabled_flag)®} BDOF$] 7}-& o] & HHEhl = 4l
2.4~(4: sps_bdof_enabled_flag)E ©|-83t+ 4 -5-o 482 5 )},

55 Fxet, vy A= A S50 ek 229 AR =39
e, Fx A AP 2 5)E F 5T 5 ATHS500).

v 3y A= DMVRE] A8 231 & A A3 5= 9l vk(S510). ] 7 DMVR
718 AR5 YER = A8 2 8 4 (ol]: sps_dmvr_enabled_flag)E 7] HF O 2
DMVRS] A& 2718 A A% 4= 9t} o) & 5o, DMVRe] 7H&-3F 2 9-(ell 21,
sps_dmvr_enabled_flag7} 191 7 $-)ol DMVRE] A8 212 A=A 5= ).

vy 4= DMVRE 28 £31& WHsh=A] of fof ube} DMVR #4 &
AL LA S BEE 5 A TH(S520).

DMVR®| & £71& 55 wh5d 7
Agste] g apld w44 =g
Bl o] Af WESEEA] gk ¢

o]
AR

F, v 3249 4= = DMVR 34 £
sk 4= 1 TH(S530). DMVRE] A& 24 5
,H 329 4X]= DMVR 4A & 48314 &&

s
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[214]

[215]

[216]

[217]

[218]

[219]

[220]

1% 12

PaS

_—

T
T .

5 7 G0l =& H gujeld
=49 (oA H A g
= A THS540).
A A=A 7 ATHS550). o,

(¢ll: sps_bdof_enabled_flag)E

1t} o] & E9of, BDOF©| 7}-& %
74-9-)oll BDOF®| 2§ 2=71-& A =2%

°
R
W
o
W
»,
<
<
o &
o
a2
oo

Ui

H
H

s

A
PaS
A

=

to o
o2l oX
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o
o
O
ny|
lo,
N
oo
2
iz
fu

Lo
o
=
ol
[,
d
>

© 4 fo N
yo B

- Tk
2A .
BDOF®] 4§ 2315 B 758 44, vl |5z BDOF 274 = -85}

VA7 e 208 R A Aste] 288 5 glon) 1Y
17171 |18l A gtiel A8 203 A AT 55 Qo &, 2 FA4] ol A

DMVR 7} BDOFS] A& 2718 gt o] F§8te] Aad 4= 9l& ek

Al kgt

B Aol A A A d 2, SPS(Sequence Parameter Set) 21 B 2o A t] 1]

Ao A o] 2okl A48 o 5 Y= B R (:

sps_refinement_enabled_flag)E A| 1€ & g © 2 % DMVR/BDOF2] 48 z=71

AA A4S A 7 A v T 195 SPS A EAE S Al 29 d s =

sy oA e g agl A8 o S el A E 2 Q4 (d:

sps_refinement_enabled_flag)2] & o & YElliT)

[3£19]

o
2,
>~

seq_parameter set rbsp() { Descriptor

sps_rcfinement_cnabled_flag u(l)

if(sps_refinement enabled flag) {

sps_dmvr_enabled_flag u(l)

sps_bdof_enabled_flag u(l)
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[221] 71 3195 #2514, SPS A1 B 2~ 0]l A sps_refinement_enabled_flagS

[222]

[223]

[224]

[225]

[226]

FE yebd 5= At} o A, sps_refinement_enabled_flag”}
A& o (=, sps_refinement_enabled_flag7} true?! 7 -5-), tl 2 =] of 4] 9

2] 91 A §o] 7hs e Al o' debE 4= gl o] A5, HE Y &= DMVRO]
7}-8(enable)$HA] o -5 L EFH = sps_dmvr_enabled_flag A& 2~ 8 4 2
BDOF7} 7}-8-(enable) 4] o] -5 L} EFU &= sps_bdof enabled_flag 21 Bl 2~ @ 425
g 53lo], DMVRI} BDOFQ] 4§ 2318 g o= 3l

ek By 2 Uehy = o2 alol o).
= 69] 0 79] WP ] E 1994 9} o] vl 4ol A 9] 2] %l
2ol 7Hs 34 o 5 Lhehul = AEl s 4 (ol

sps_refinement_enabled_flag)E o] &35l 4 9ol 8= 5=} w3l =6 L =
2 st £ 59 FHEE gl #ellA = A& ek

63 Fxekd, 4] =59 34 1) v awste] DMVR 2 BDOFS] 48 271&
2y 7y A AshA] edaL, oF ol A gt ol Al Ak A& &g Ak A Ao =,
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DMVR

sps_dmvr_enabled_flag is set to 1.

merge_flag[ xCb ][ yCb ] is equal to 1.

mmvd_flag[ xCb ][ yCb ] is equal to 0.

predFlagL0[0][0]=1 and predFlagLO[1][1]=1.

DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) — DiffPicOrderCnt
(currPic, RefPicList1 [ refldxL1] ) is equal to 0.

CbHeight is greater than or equal to 8.

CbHeight*CbWidth is greater than or equal to 64.

BDOF

sps_bdof_enabled_flag is equal to 1.

predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbldx ][ ySbldx ]
are both equal to 1.

DiffPicOrderCnt(  currPic, refPicListO[ refldxl0 ] ) *
DiffPicOrderCnt( currPic, refPicList1[ refldxL1 ] ) is less than O.
MotionModelldc[ xCb ][ yCb ] is equal to 0.
merge_subblock flag[ xCb ][ yCb ] is equal to 0.

Gbildx[ xCb ][ yCb ] is equal to 0.

cldx is equal to 0.

DMVR +:BDOF

predFlaglL0[0][0]=1 and:predFlaglL0[1][1]=1.

DiffPicOrderCnt (currPic, RefPicListO [refldxL0]) — DiffPicOrderCnt
(currPic, - RefPicList1 [ refldxL1 ] ) is equal to 0.

mmyvd flag[ xCb ][ yCb ] is equal to 0.

MotionMoadelldc[ xCb ][ yCb ] is equal to 0.

merge subblock flag[ xCb ][ yCb ] is equal to 0.

Gbildx[ xCb ][ yCb ] is equal to 0.

W DMVR =+ BDOF7F 2-&4 ) opybal o =<1 7 -9-9
| o} okﬁ;}%lﬂﬂg‘d 74317M} L3t true



PCT/KR2020/001788

45

WO 2020/166897

o) — T - ™ 33 o iy ~
N IO M o i X
wo W o % %%4 % LR WE N
— _ —_—
e 8 EW 4 BRI g T M YOG _gwmd Mg FWhg
z Td w o= AT X KLl gm e R
) m SEN A A 0 S KX =% - =1 o —
. S~ a~a QAT T R o N T de B N o
aay urwrmaﬂ iy FIHp 2R B o T @wn}wrﬂ%i
2 Somr 2 mregHdil ¥ Balfexs wTodgdl
o 1o _‘.L. o ‘IOOO‘_IrL,leA ‘m_ KH o A =r ‘_LICE !
TA puEE & TTEERT, oy TwexPTE Eyeoodd
= 4w ¥ TWAT T Em U T TN o RO X T
Cx wFEY 5 STV iw g Pugpeded T owt Hy
o dAne ¥ g SFITRT o o Mg oS WLy MR
N o I moge wmy Togheiasw 4T lY g T
GF ToEN T o elAxuiiT ¥ A EPulN = ldural
<~ © 3 T = oE 2 o o~ !
BT Sve® RLpd®gRaf X OCESExLim om0
Oon s SO = 0 T wC EXome D Moy
M% bl erdl aoE]a%mmo»AT_suuAl e z#ﬂﬁo_umréaﬂl %ﬂﬁogaoﬁl
e MIRE gk S i gie o Mg PR D owz g e T
g gl ® TP mgegaw = TSyt MR
o Tyn? gyTidesus 5 DREapyT 2lFaTEC
0 il ,,_UH;OJI.._ 700%&!"‘% 0 ,(H7_7UO i:l L Z]
S 2N WWHM?@WN% - FEYpR LN TOETE
SR PR FIRIREALy o FENTw D ow = ® O
NS R o o Voo o B o o TP s MR X ) ar e
iﬂo»WuT%M Nao#ormmilﬂao@di_. ™ i_.xﬁm.mmm#ﬂuﬂa dlo»gawz%i_zg
PP ET R @R TORCR e WERS gm0 e
B gl Bk KT X s ST arn . mH MY moar W x g w2y o
z:lL — -0 = m g = =y B | o X 00 at o ™
Mwwr.wmmmﬁﬁmwrﬁﬂ%ﬁﬂ%ww%ﬁﬂ a,zﬂoﬂ7ﬂ§ AL mw
et T Ol opy oW C W X 7 oF AR 3o e 0 WY
ﬂ%%%%mE%%%WMD%&%Nﬂﬂm%ﬂﬁ%wﬂ%ﬁ Wb Ty
oF ATk T o o N %Uﬁm%ﬂ%éﬂ_ﬂwﬂ%ﬁaﬁﬂiﬂ e
Rt g ST TR LB T NPTy D T g
Toodo i B oo o o W o W ONT R R BRI W g e RO Mo N g o ok W
ToOXW g M Y ATEFRPN R MmN UHAT TS T

[229]
[230]
[231]
[232]
[233]
[234]
[235]
[236]

&t

5

1€

A e A B 7F YA = o

T .

7Hel 71 =

=

=

H

o
T

SRR



46

WO 2020/166897 PCT/KR2020/001788

[237]

[238]

[239]

[240]

[241]

[242]

O o2, 151 A= dAl S50 (AMVP B.27F 4855 45, (AMVP
THYREE FASA, (AMVP T E 2] 2 E ] EZ g mvp(motion vector
predictor) +HE5 T A mvp TR 22U WHE dA &5 mvpE
l£%$%4°FL4i%%}%4“%ﬂ14ﬂﬂ ENE B E
B ol-g3 4 Rli=tl, ol
ol sl o] 2fol 7} 7 2
oA AEE 5 9ok e
21 B mvp F1H.] g4 ¢
HE] S Wl x}-¢1 MVD(motion vector difference)E =53 5= It} o] 45 4471
MVDell #3st AR 7} v FX = Al 1d " E 5 vk gk (AMVP =7}
g A, A2 2 Al ao] e 2 T Aol s G FAH

9 g2 e S

EZo 221¢) We ol thal 2] 91 H E(refinement) &

r-%
>
i
Wil
1o
" oo
o
i)
1=
A
=2
>,
o
N
O{N J

] A

-0,
R
oL
of. @ o
< 2
mtm
o =
or, =
oond
oy
%0,
%
[05]
o0
S

I 3ot 3o o

f
)

e o ool

& aglste] PIRINES
=3V % 1LHXLL200M

o

o X
o ol oo
€ % g oy

~ O

Bl
T o
4 o

e

o
i

o A Al P = A4 E59 2], = AA £52 o= 7k A

Z2~(bi- predlctlon weight index) A H. & d o] sl E 7[HEo 2 E|FAQIHE
2 A% 4 9ok A2 Bol, 94| 859l 2717 16X16 ol el 2

150] 579 WElol thal DMVRE 4 830/] 2 2% 4 ATk L3,

1 o) el 5 75 ez o] kol 09 A%, dlA) HEe] £l

3] DMVRS A &35}/ &2 2443 54 9t}

o 71 A, A= 7] QY A AW 3= A4Sk Ghildx S Y EFITE o] = Lo o =
2 L1 dE5el thE 7Fs A (weight & 2183 57 = AREA Q1 4ol S (generalized
bi-prediction) ] A, LO o = & L1 o Soll X—*,%ﬂ—— 7} 2 El(weight factor) &

A13HE AR AR S SISk A, S RS o R A R

o B S0 el A5 SIS A ) Hel o 45 5
T P A R P I R P I
3

vHU

o ol pok o
B
£ o2

E oo 2

_ﬂééOb_lS‘;m

2 o gr Q.
—{E

‘Iﬁi A Ax= v EAER o 285 = DMVRo] 718§ (enable)
£ YEM = DMVR 71 =8 2 A H.(o|: sps_dmvr_enabled_flag), & A
01 | W= RET7EAGE =X ARE e = WA S8 HE (!
merge_ﬂag) = A A E5 o] MMVD(merge mode with motion vector
difference)”7} 4 -8 % =] o7& YElU = MMVD =31 4 ®.(l: mmvd._flag)
5 Aok sttE 7|HF o E DMVR 7| Wk 2 9QIW E 2.8 o] .5 AA e
AT oA E =0, 1 ZY #AX= DMVR 7H8 S22 A 29| ghol 191 45, UJZ]



47

WO 2020/166897 PCT/KR2020/001788
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Ze 1 AR gho] 18] A9, = MMVD 2317 A B¢ gho] 0¢1 A9, & A)
B 29| &0 wlg o) tha] DMVRS #8372 A4 4= g},

Eeh Y A= L0 FE A LI FE AHE V[T o R Faly =
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Hz] zre] Al et A FHA e L1 FF 2 A ke At LA o] e
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AP, E=dA HAE 7|22 L0 FHE A9 Al L1 Fx I A 9}
A 7F 335 5L sk A -9-(o: DiffPicOrderCnt(currPic, RefPicList0 [refIdxL0]) -
DiffPicOrderCnt(currPic, RefPicList] [ refldxL1 ) =0¢! %), ¢l Ax) = & 4
EE9] £2< WE o s DMVRS 283172 243 5= .

w3 e gR Y A= 0Fx g9 9 L] Fx EAE | wo
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A BF=A] o B = 7] A EFol o1l BETF A8 E =4 o1 E
ZIgko 5 A E59 2 ¢] WE ] s DMVR= 4834 A5 24T
ATH & Eo], L0 F2 I Z L1 & I HE 7|vo® F3 ¥ = 4o 5o
AA 55l 485 = 494 predFlagl0=1°] 31 predFlagL1=1%! 74 -9-), & Al
HHAE 7| T2 L0 F2 HA 9 LI F2 HATF AP 2 M2 T2 8
A A 8F= 74 9-(9l): DiffPicOrderCnt( currPic, refPicListO[refIdxL0] ) *

DiffPicOrderCnt( currPic, refPicListl[refldxL1] )©] 0Kt} 212 74 $-), T= & A
B2 o]}l REvF A8y %] o= A 9(d]: MotionModellde = 021 7 -$-),
N A += AA B9 249 WH ol sl DMVRE A &3al7|= 2%
A

o] 714 DMVR 7|5t 2] I E S 2] 854 =
Udd 27152 5] gAY oy, Al 71 WA 3 209
thFstAl Z3tsto] AFgE S AT

A AA = dAA B9 249 WE ol i) gaRIHEE A 87 =

43 79, $49 Mo DMVRE 2 g3ko] ¢5olel $49 MHE w53

_‘

2
T ATH(S820)

oluf, el z1d A= A<t & 49 DMVR 34 & 283 4= it} DMVRE
Agsle] gy 221 WE S =& 342 I 40| A A 3] A gkl
NoTmE o7 A= Arg-g et gt}

A3 Ax= Foeld 229 WE S 7o g dA) S5 tigh o =
MEES 55T 5 ATH(S830)

AA ool wpe}, 1Y A= dA E59 oS AEEd t8) gaRIvES
A& drk o] A5, ad AAxE 1Y a8, 535, d5 45 58



48

WO 2020/166897 PCT/KR2020/001788

[250]

[251]

[252]

[253]

[254]

gl sle] o & MEZEo] BDOF 7] §F 2] Sl HEE 4 83 5=
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Q1= 2~ (bi-prediction weight index) A H. 5 A o] & P& 7|§Ho 2 o 5
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717} 16X16 ©]7<1 4 5-, €= 4 & &< BDOFE 4 &
S AA 55 Aol 7k A QlEl s AR ghol 091 A5, o=
BDOFE 4§87 2 A4 5= v}

w tay AX =" EAEY O 2 RE BDOFO] 7F& 34| (enable) o] &
U-ElU = BDOF 718 =8| 2 A H.(|: sps_bdof_enabled_flag), =+ A &l
MBEES 7R A RETE A G E =4 o S B = B ES 7|W A
Z 8L A H(ol: merge_subblock_flag) 5 A o] &= st-E &5 o= 9laL, o] 2] &
MEsEYoRYE 858 4R S 7o R BDOF 7|4 2 el E 44
o5 AAT 5= Q) o & 0], Y AW 4= BDOF 78 &1 H 1.9
ol 191 A%, = A B 55 76k A S22 A B9 gho] 081 3¢, o=
WEE] h3) BDOFS 4 83h712 A% 5 Ak

L YAy AR L0 A2 S A R L Az A VRte g 3=
46 25 (bi-prediction) o] #A) 5ol 2 85327 o] ¥, AA A E 7| £LE Lo
B A AL F2 AT AP R AR TE gl AsH=A o],
i @A) BB of 519l WETE A S 1A o R B /RO R o F A E S
3l BDOFE 2884 o -5 AA e 5= It} o] & 50], Lo Fx I H LI
FxAHE 7|vrom 3= Ad So] A 55l 485 = (el
predFlagL0=1°] 3L predFlagL1=1%] 74 %), A A & 7| T o2 L0 = I A 9}
L1 & HATF Ao 2 A2 e Wradoel 948k 4 (el
DiffPicOrderCnt( currPic, refPicListO[refldxLL0] ) * DiffPicOrderCnt( currPic,
refPicList1[refldxLL1] )] 0X.t} 2H& 4 -9), = A £50l of 3l Z=7}
A28 X ¢k= 4 9-(4: MotionModellde = 091 4 -9-), Tl 2 A= o 5
WEE] h3) BDOFS 4831712 A% 5 Aok

R G2 A2, YUad A= L0324 L FE AAE VRte s
&) &) 3= 24 ol Z(bi-prediction)©] @A HFoll A& ¥ =] of -, = # A
Aok Lo 2 F A kel 7dl ok A4 H A9} L1 Fax HA (ke A7t

AHA] o] 5 7[RE O 7 of| 5 Al £ thall BDOFE -84 o -5 AA e
At & Eof, L0 Fx A L L1 FE IAAE 7|Hto g 53 =
of| Zol A A &5 &85 = 7 -$-(l: predFlaglL0[0][0]=1°] 3L
predFlagLO[1][1]=181 &), == AA A E 7| F 0= Lo 2 9 =] 99
A9 L1 ZFx I A o] A7 As A3 94 DiffPicOrderCnt(currPic,
RefPicList0 [refldxLO0]) - DiffPicOrderCnt(currPic, RefPicList] [ refldxL1 ] ) = 0!
3), 2 A= o5 25l el BDOFE 4 837|= 24 = 3l

o714 BDOF 7|5t 2] I E S 2 §3H4] of ;15 A A To]l QLo A, 47
UAdH 2152 8o oAl ol Aesh 1 WA %209 =HES
thFetA £gtste] AbgE o
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Eupd =R A, A w4, A, 9 BT (VoD) A H] 2 Al
ZFA], OTT H] ¥] 2. (Over the top video) & X], Q1B Yl ~E ™ AMH] 2 A5 ],
321 (3D) B T] 2 A X], VR(virtual reality) “&*], AR(argumente reality) “& =], &4
AL A, &5 T G (ex. AFFAIET A 28 @ E, v 3]
ok A a5y 2 o858 v Y g Foll £3HE 4 glew, B AlE
E= HolH AT E A str] 98l A-EE 5 ATt ol & £, OTT B T 2(Over
the top video) F A 2= AlY &, EFdlo] Zdlolof, IE Yl A& TV, FA| o E
Al 2~8]l ~ntEE e E-8 PC, DVR(Digital Video Recoder) 52 E3H3 5= it}
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7 37 El (laptop computer) U A& HFE-8 W2 7], PDA(personal digital assistants),
PMP(portable multimedia player), Ul 8] Al o] A, & ©] E PC(slate PC), H & &
PC(tablet PC), 2 E 2}-&-(ultrabook), 9] o] &1 & U] 0] 2~(wearable device, o &
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T4

[ -3 1] vy gxle ozl e = Qg vl el loj A,
AA E5o 529 WE E SEeheE v,
A7 dA BS54 2219 W o o &l 2] 291 ¥ E(refinement) & 4] -8 4]
ARE AA = @A,
A7 AAl 5] 24 Al i g eIV EES A&t A4 e
749-, 7] =249 ¥ E o DMVR(Decoder-side Motion Vector
Refinement)& 2]-&3to] 2] 9t¢1d 229 WH & o]»L Al
A7 Y EelE 22 HEH E 713}0?-—*}7]641“ Zof tfgh o =
MEEE EEste WA 2
A7) oS MEEES 7IW o R 7] dAA 5 gd 5 MEES
A st GAE E5etH,
A7 HIRIAEES 4834 ARE A 5= B+,

A7l AA E50 A7) B Y] A4 E59 A= T A

¢1 9] ~~(bi-prediction weight index) X, T Ao & st &5 7| WO =2 47|

g ARIWE g A5 AAst= Als SF 0= sk G4 vad .
%1% 2] A 1ol oA,

A7 YIRIHEES 48§34 ARE

A7 AA E52] 277 16X16 ©] 4] 7§—or, A7 AA E52] w29
e o el DMVRE 48372 A4St 2la 5 0= 3h= 94

SEERR

(713} 3] A 13}l Qo) A,
A7 FIRIUEE A 83| o] & A sl = b=,
A7 A E52] Aol S T ] SlEl A g B o] gho] 091 A9, A7) A A
V%

59 22 WEof U DMVRE 4835172 24 35h= A
ER o= ot G Had Wiy

7873 4] A|38}of] )l o] A,
/\01—7] ?15:]_ H S%/] %]—oﬂz 7]-_(5—}] O] 1:-1]/\ ZJE‘.#
A7) A A E5oll WA B (merge mode)7F A-8-% = A5, A2V A A
59 T 855 T WA QY 2o & A H = T S5 B S
7heA e~ A H e AL S S5 o= st G v =Y WL

[7d 73 5] A 1&gkl AdofA,
A7 AAl 559 A7) = A7) A &5 9] S 7FEA
Q19 2 (bi-prediction weight index) A H. & A& st HE 7[R 2 A7
of| Z A ZEl o 3l BDOF(Bi-directional optical flow)E 4 88X o2&
AARst= GAE U 88t Als 5 o= o= A 2 Wi,

[7d 7~} 6] A 58kol] Qo] A,
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(7478 7]

[ 8]

(379 9)

[7d-7-8F 10]

4}7] BDOFE 48382 o5 AAst= A A =,
A7l AA E52] A7]17F16X16 o)dolal AV A A 552 A5
7} , 7] o & Al&E ] BDOF=

S A Qe 2~ QW of ghol 091 7

got7|E AARst= sl 5AH L

Al1akel ghof A,

HEAEY 0 21 E 47] DMVRO] 714 3 %] (enable) o1+ 5 L ERA =

DMVR 78 Z8 71 A H, 47| A EFol W x| BT} 485 =4
FE5 YUl WA S A E, B 7] A A &5 MMVD(merge

mode with motion vector difference)”} 2 -8 ¥ :=%| o £& Y e =

MMVD £ 71 R 5 Ho| % stvE & 5sl= dA & o 2351,

A7 HIRIAEES 4834 ARE A 5= B+,

}7] DMVR 7H& E# 1 4K 9] gho] 191 45, 7] WA Ee1 Z B9

ol 191 A9, = A7l MMVD &8 7 4 B 9] kol 01 45, 71 @A)

59 22 WEof ts] DMVRE 4 &35}V 2 2A4st= A

EA 0 sk A Had W,

d

A|58kef] oA,
7] BDOFE 4834 o HE AAst= WA &,
LO & A H L1 Fx AA S 7|Hte g =84 =

F2 T A kel A7t USR] AR E VRt R AY] o F AEE
)&l BDOFE 4 -83H#] o] L& AAsl:= AL EXH 0= 3F= A4
vz W,

H|E~EF 0 2 HE 7] BDOFO] 7h 4] (enable) 1 %5 Y ERM] =

BDOF 7}& &1 A H, = 47 @A 50 HEES 70 HA]

FE7tHGE=A o e YEhlE AEES kA 21 JHE

g 5atiz dAE ul £3tetH,
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471 BDOF 7H8- &3l 71 A 1.9] glo] 191 A, Bz 7] AH &5 7[H
1 5, 371 el & A==l thel BDOFS

Agstrl2 A= Ae SH L ]
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Motion vector, Reference index §-& —~—S500

!

DMVR Condition A3 —~—S5510

DMVREnabled

YES
DMVR process —~— 5530
Prediction samples = —~— 5540
BDOF Condition A3 ——S550

BDOFEnabled
YES
BDOF process ——S570
Residual samples F& —~— 5580
Reconstructed samples 7= —~— 5590
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6/10

—~ 5600

!

Refinement Condition 32

—— 5610

DMVREnabled

YES

DMVR process

—— 5630

Prediction samples =

—~ 5640

5650

BDOFEnabled

YES

BDOF process

—~— 5660

Residual samples =

—— 5670

!

Reconstructed samples

—~— 5680
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Motion vector, Reference index
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Refinement Condition A3

—~S710

DMVREnabled

YES

DMVR process

——S730

Prediction samples S

—— 5740
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BDOF Condition Simple A3

—~—S750

BDQOFEnabled

YES

BDOF process

——S770

Residual samples §-

—~—S780

!
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—~— 5790
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