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1(200)+= 373 -3 (image partitioner, 210),
(predictor, 220), #| A 7 < I 2] F-(residual processor, 230), 3l E 2 3]
*(entropy encoder, 240), 7}:F-(adder, 250), = B & F(filter, 260) X
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) WE] W 22 WA A AE BE5] Aste] oW Fut

[e]
™
AN E] =R 5 A A8l S = ol A ARy Al 1dgE 5= gio),

thekgh o & REE 7RO R QIE o So] FalE 4 glon, o & Eof 7]
Rreotmx] R Ao, dA EFo AU AR Ay T3 E59
=49 AH e} S Q) A% BREo] A WA REol Ty YA FYE
NS 7 A=A FE 4= At 229 AR o Z(motion vector prediction, MVP)
ol A5, Aed 1 559 229 MHE 229 WEH o S 2K (motion
vector predictor) = ©] -85}, 22 ) W E 2} (motion vector difference)-<
Alad"d ¢ o) o] 2947 229 WE o525 29 WE xH-9

T ol g3t AA BB XY MEE £ER 5 Yok
= =

a1
=2 G R= QNEH o EFJ(Lo o 5,

71 L1 o=, Bi ol = “5)°ll ©et Lo
A AR /e L 22 ARE 38 4= vk Lo ko] o4 wE =
Lo &2 ¢ ¥ E &= MVLOehal B3 4 91, L1 kel 2219 ¥lEH = LI
w29 WE] L= MVLICl2hal = 5= Qlvh LO w2 o WE] o] 7| k3t o 52
LO el Selebar B 4= 9laL, L1 w2 ¢ WE ol 719kek o S& L1 o Soletba
B3 5 AL Lo w49 WE 2 L1 5249 A & vholl 719 o S& 2(Bi)
o Zolehal B = vk o714 Lo %A ME] = Fx 94 2] 2 E Lo (Lo)°l
A 22U WE S vebd 5 0, L1 22 HEE FE A g AE L
(Lol A3 g2 Q) el & Ve 5= vt #2 J A g ~E Lo= A A
AAET EY A old AAES Fx AHER 28 5 a1, Fx A

ZE LIS AA AR 58 &A%Y ol F AAES £33 5 vt o)A
AAEL S0 G2 AAGL B 5 i, o] F AAE S g (D)
ISRt B £ ovh A2 A g 2E L0 A4 IART 8 Saat o] F
AAEE F2AANER T T3S F Utk o] A5 Fx I A g 2E Lo vl A
ol FAEol WA JE YL ol F HHEL 1 thEol] A9 5= vt
Fx A Y2E LIS AA AART E9 SAG oA IAAHES FE AAER
U ¥}k = otk o] A 2 A g 2E Ll Wl A o] F Iz Eo] WA
ANl E A oA AHES L rhgoll A9 d k. oV A &8 &A1

T U o & Bof, WA 2=, ~%] E = MVP(motion vector prediction) F.1=,
o] 1} 21 (Affine) XX, HMVP(historical motino vector prediction) ¥.== & t}- 3t
=7} AREE 4= 91T} DMVR (Decoder side motion vector refinement) .=,
AMVR(adaptive motion vector resolution) X.=, Bi-directional optical flow (BDOF)
ol FAQ REE U ARGE 7 Ytk o 94l s o] 9l A Y

of| Z (affine motion prediction) F.=2}31 B % It} MVP 2=+
AMVP(advanced motion vector prediction) ¥-=2}31 B2 425 Qi)

= T L
AR B QEE AR REd oste] BEH £49) 4B T e BE
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[83] 25 I AAE A
Y& 7 U At upe) Zr
= M A .=3= MVD(Motion Vector Difference) o] =1
E7|Hte R AA E5 249 d Stz A4
S Yehdth 27 BE /s WA BE A&
W A137] 98l DMVR(Decoder—s1de Motion Vector Refinement),
BDOF(Bi-directional optical flow) ¥.E & 4-&3lo] 22< WH &
2] 9} 1 (refine) & <+ U th DMVR, BDOF 2. == & A E-E9f] rue 4o = 0]
A G ¥ = A 5ol AFEE 7 AT
[85] 5= 45= true ol 59l 4 DMVR(Decoder-side Motion Vector Refinement)<-
Tt ol A Ao & Aty g molt
[86] DMVR-& T 2t oA FH 559 29 R E 2] 7Sl (refinement) 3 ]
=49 o & sk W olth. DMVRo] A &5 = 7§, Tl AT =
™ 2] (merge)/ 2> %] (skip) F- ol A T E59] 529 AR & o]gsle] A
&2 F (template) = 71 WF O = cost B| W5 F&l 2l H =AY ARE 2
o} o] A5, F7HAJA A 19 ™ AR glo] 229 oS5 AL EE Folu
ooE ]:N'}\]a‘l*»q
oA, g e HF sl Y AR E T2 A, & A9
] ol w}% DMVR-Z 914 qu OME sd e R s 4 ol

i
‘
i

.
>
i o d
7 ol M
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i)
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= A T(step 1). 4714, 7] 4L HEHMV0O 2 MV

[89] ae]ar, vl A2y A= '35 v A (template matching) & 2H-S &8l €& 1}
A A E G A H A3k %X—]‘%] HE (o] : MVO' Z
MVIYE F58 5= Uthstep 2). 1714, AE QL F 2 Hx oA 7] o
B2 F¥ S Vel MEZ e 5 oo Hx oo Bl oo

el
o]

o!
i

Bl F7k =02 XA 4 glr), 'zl uf
o] cost 54 k& AAsteE A& 239
SAD(sum of absolute d1fferences)7]- o]-&
cost ¢ Zl\*f*'-—"i A 3tE SAD7FAREE 4 1t} o] W], matching costi= SAD(T -
mean(T), 2 * P[x] - 2 * mean(P[x])) & =012 4= ggu} o] 7] A Ti= Bl Z8l &
LR, PxT B4 o] v 2 & et 22, 270 9] Rt 4 247l
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FF r_‘g
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[94]

[95]
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} ?-—7‘1 J—ﬁa‘r»l I 4of] =X H ble) o], 1Y
HE MVO' 2 MV1'E o] &3lo] & ek o & 23,
= AT ATk A AR A, AN EH(EE A EE)
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A= 7] AN B oS5, e w27
]9 & 4217171 918kl DMVR
Qe A A4 B A% o)
AA S50 g ol £Ad A HAHE
71 REo 9hekol] ol Fibe Ao o] A gH =
749, DMVR ZZ A A5 33 4 ),
%= 5= SAD(sum of absolute differences)E A}-83F>] DMVR(Decoder-side Motion
Vector Refinement)e -3 51= 34 9] & AA o & A sl7] Yt =H ol
<3t uke} ol tl =Y 44Xz DMVRS 4= 8o 9lo] A, SADE o] -&-35}¢]
matching costE 4 & 4= At} A Ao 2, & 504 = ®1 58 & AASHA]
G F Az I Y oS A= 7& MRSAD(Mean Sum of Absolute Difference)=
Askeho] §719 WEIS 2l shelabs e A er) 5, ¥ 5 e
MRSADE o] &3&}= %"3F vl & (bilateral matching)2] & 2 Al ol & Y EFAT
L55 Fxekd, oy A= 1ist0oL0) o] A< MEMVo)el o 3
ig Lo Az o x% AH‘ﬂ] H 23}, Tistl(L1)
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= A *JOM %% N e = 1‘4 ST de L0 % I Aol A =&
AH BB AN A el ol AEE = L0 oS B, L0 FE
553 L1 F2 A Foll A & A7 tAhE AAEHE 2249 HE o o 5

AP E = L O B8535, L1 Z& £5) (9] MRSADE Al4Esho] matching
costE 4 & 5= Q) o], YR A= A costE 2= B A H(E, LO
dZ 553 L1 oS B5 o] A4 SADES 2h= g3 o oS g gold 87 <)
WE] o Aelsh 4= gck 3, el vkl e 49 e AL Lo Fx T A o)A
F 2= costE 2= 3ha AA(LO oS E5)E 7H 7= 29kl E Lo & A 4

HE 9, L1 72 I A oA #H 4 costE 2E= 314 AALL o & E5)E 7HeT)E
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ARl =, matchmg costE AlAkte) glo], Az I 2] o] Bhal o o] HAH &
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5F, A o 2, MRSAD A4S 16 B E AL 7 AbgE 5= 9o, YR s o &
2] 51o] MRSAD 7|4k o] el 2] m/iE = w2 g elato] 4 ¥ &g 5
u}

g e uke) ol A 50l true Aol Fol A EH = A, el S A

1-011
s



WO 2020/171444 PCT/KR2020/001785

[96]

[97]

[98]

21

2] 3}¢1517] 91 8te] BDOF7} A-8-2 <= 1 t}. BDOF(Bi-directional optical flow)+

A B0l Gl ol AEH= A5 MAE w2Yd AREA Wﬁh ol &
7IHbe 2 o 5 AEas Ayl fe AbeE 5 lrh ol & 5o, BDOF:= 4x4
A H &5 (sub-block) #'# ol A #4184 4= it} =5, BDOF+= ?ﬂzﬂ 5 1] 4x4
MBEE G2 ad o= luh =, BDOF= 71k Aol thstelt 4 &2 &=

lth. 1=, BDOF= A 2nt A %ol thalol vt 445 =5 Qlar, Frp Al R 2
ARnp Ao thate] 4849 5 vt

BDOF == 1 WA oA e = vl9) o] 9 B A E 9 220
smoothd} T} Al 7H4 5F= 338} & & (optical flow) 7I1'd S 7| HF S 2 ST}, 4x4
MEES Zh7bol] tisll, L0 2 L1 o5 M EE H] Aol ghe HA3gomn
=24 A E (v, v)7F AlARE = vk c1e] Al 22 9] 9o B 4xd
MEEFANA B 5 AME s 57“ 87| sl AR = 9l

<3 DMVR 2 BDOF-2 true ol 52 A -8-3F= 49 (o] W, true &l &2

G BEel WA A F oD the wabel A A AN § 4 ol 20T
A5 Uehith £49 AR E gupolete] 45 st 71 2A, = A )
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Atk el A frAbek e o] gl ol E 7]91 S o 5= vk vhuk, true
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[99]

[100]

[101]

[102]

[103]

22
[3E1]
- sps_dmvr enabled flag is set to 1. : SPSH M signaling
- merge flag[ xCb ][ yCb ] is equal to 1. : MERGE/SKIP& HE
- mmvd_flag[ xCb 1[ yCb ] is equal to 0. : MMVDZ} Ofd Ijf &
- predFlagL0[0][0]=1 and predFlagLO[1][1]=1. : ¥4 oX
- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 ] ) is equal to 0. : TrueBiO| 1 X TIX e} & HHatO| reference
picture2te] AHz|7l &% T (O[SIHIME ‘referene picture A2’ 47|} Z2
o|o|E LIEHE 4= RAChH
- CbHeight is greater than or equal to 8. : 2| €O| (5= 37|)7l Threshold (ex.
8)HLC} 2 HL (6l7IM Thresholde] O|A|= CFFEE £ QlCh
- CbHeight*CbWidth is greater than or equal to 64. : 82| AO|= (&&= 37))7}
Threshold (ex. 64) 5Lt 2 AL (07| Threshold2| OjAl= CHYE 5 QAChH
71 318 #2351, 1) SPS(Sequence Parameter Set) 21 B 2= of] A
A9 = U1 A B(4: sps_dmvr_enabled_flag)E 7| ¥ Z DMVR 4§
o] L& AAe 4= It} o 7|4, F 8l 2 A H(|: sps_dmvr_enabled_flag)+ true

4] 7] DMVRO] 7} (enable) @] o %2 LFeLd % g1tk o] 71,
sps_dmvr_enabled_flag7} 191 75~ (5, true &< = 7| ¥k DMVR©] 7}-8-8F 7 ),
DMVR 7hg % 23 & 758k o2 dhadad 4= Qo)

2) WA BE/2~F] REE AMESA] I o5& Fst=AE Ve =
S22 AR (: merge_flag)E 7| ¥ S 2 DMVR 4] & o & A A3 o= Qi)
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

A
T At

3) MMVD(merge mode with motion vector difference) .= & A}-&3}o] <1E
o122 S aahi=) o 2 hehils Ee A R (ol mmvd_flag) % 7] W 2
DMVR 48 o35 AA3 5= qlr}, o 71, mmvd_flag7}F 091 4 - (57, MMVD
BEE ALESHA 2 A9 MMVD R.E 4§ o]} 271 B etz Ao

0], predFlagL0[0][0]=1°] i predFlagLO[1][1]=1%] 7 ¢~ %FFa} o Zo] 4 g ¥ =
Ao dst 4= i, Fa o5 o] B 2 & RSsh= Jlo R dad g
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[104]

[105]

[106]

[107]

[108]

[109]

[110]

23

AN
5) true el 5ol a1 A A T A &} Fpako] bz I 1ho] APt s F Y ghA]
o5 7|HES 2 DMVR 4§ o] 15 24T = v} =, A ¥4 9 Lo F=
HA(E, Fx A g AE Lo e ez 2 A) ke 7 oh, d A A9k L1 Fx
AA](F, Fx A g 2E L W Jx FH) ko] A7 4T L gHA
o = FAwke 5= glt}. o & £ 9], DiffPicOrderCnt(currPic, RefPicList0
[refldxL0]) - DiffPicOrderCnt(currPic, RefPicListl [ refldxL1 ] )= 0¢! 74 -3, true
Aol S0l il A A = A &) ehkake] A A ko] At dE s Ystthal
o, eibake] Hx HA ATt FLGA AR 27E WSSk Ao

© o

=

6) A Al E5 2] 4dol(Height)7} & Al 4k(threshold) B.T}F -%] o] -5 7[Hlo =
DMVR & & o] -5 AA s = 9t} of| & B0, A A EF 2] do|7} 8 o] d<d
A, dA 55 Av)(dol) 271 & e Ao s 5= gl
7) @A) B2 o] H7]7}F 9 A gh(threshold) B.t} 4] o 3-& 718k & & DMVR
g oResd4gds ol dE B, dA 559 7], =
7 ©](Height)* U 8] (Width) 7} 64 ©]/3¢1 4%, d Al 5 A7|(dol*yn) 21 <
rEShE Ao =2 ke 5= gl
tay Ax3= A7 F19 24E 1) WA 7)S w-<53H=%] o] o] ule} DMVR
g o s AT vt S, u3d AX= ] 219 205 1) WA 7)0]
B5F WEE = 7 9o DMVR-E 48319 true ol 52 43 2
19] 2715 T et "S55 A X5k 7 -9-9 DMVR<
e % 2= 7159 true B =
Ao}, ol YLt 2 ES BT 753 0 BDOFE 483 5=t}

[3£2]

sps_bdof enabled_flag is equal to 1. : SPSOIA signaling

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

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

MotionModelldc[ xCb ][ yCb ] is equal to 0. : AffineO| O}l ZHE

merge_subblock_flag[ xCb ][ yCb ] is equal to 0. : subblock && w >=8 && h>=8

Gbildx[ xCb ][ yCb ] is equal to 0. : GBi index?} Default?! Z$

cldx is equal to 0. : Lumad]St H&

371

kx|

25 #23HH, 1) SPS(Sequence Parameter Set) A B 2~ of] 4]
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[111]

[112]

[113]

[114]

[115]

[116]

[117]

24
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
%ol & 7|9k BDOF7} 7}8-(enable) 3H4] of -5 vl ER 4= Q1 T}, o 21,

sps_bdof_enabled_flag7}F 1?1 -9~ (%, true &< % 7] ¥}k BDOF©] 7188 74 %),
BDOF 7}& o 2 & w535t 2l 08 s 5= vk

2) FHE A 5E AFG o= A] o & 7|HE S 2 BDOF 4] & of L& AA s
ATt A7, P 52 AA A S 711 O 2 AME E Wkl A=
Fx A EE 7|90 R F = Oﬂ & vetd 5 . d & 501,
predFlaglL0 2 predFlagl1o] 25 181 49 sk o So] A ¥ &= Aoz
e = dar, FEF o S o 174 & WhEeheE Ao E west = Qo

3) true % OﬂZO]Z] ARLE 7|4k O E BDOF 4§ o7& 243 -+ 9o} =,
A AAE Vo m Lo FE AN (S, FE2 A d2E Lo e Az F At
L1 #Fx A, Fx “’Jﬂ g 2E LW Fx A7 A o7 MR TE
Hhgkol 2] x| 6}F=A] £ a3t 4= 9l o & E9], DiffPicOrderCnt( currPic,
refPicListO[refIdxL0] ) * lefPlcOrderCnt( currPic, refPicList1[refldxL1] )7} 0H.t}
e AL A TAHE Vo R oku]—skg] ZZ A7 AR T E Hlako)

AAS= A2 A3, rue ol S oA 21 S o= Aoz Aad
o]
A

4) o] 9}0l W} AFRE =] o] 115 7]Hlo 2 BDOF 4§ o] 2 AR 4=
AT} A7 A, o] 39l BT AF-EE] =4 o] H-3= MotionModelldc &

%E?‘%}Qfﬁ”ﬂ st = Qi) d & 59, F =% MotionModellde7} 01 74 -5-
102wkl 5= 3lar, o] AF-ofvpel == A&
e }—74 i }t Ao e 4
5) W 2] BEo| A o] QIE] o Zo] M HEE H;cz THHE=A o FE UEd =
=21 4 B.(o)|: merge_subblock_flag)E 71 HF .2 BDOF 4§ o] & A4 5=
At} ol 71 th, merge_subblock_flag7} 091 74 -%- (5, A B E5F @9 & WA B}
A E A = A9, AEEE Vb A] BE o] 235 WS e R
st 2= 9l
6) GBi7} EABH=A] o5 7|§F 2 & BDOF 4 & o7& 24 & + 9l
o] 714, GBi7} E A BF=A] o 3-1= GBi §1# 2= A H(ol]: Gbildx)E 7| ¥ o=
e 5= Stk ol & 50, Gbildx7F 081 7 - (=5, Gbildx7F I EE Q1 7 5-
x2S NS leg ddd = 3l
7) @A =5°] FrHLuma) & £4S t Frk &
BDOF % -& o5 24 o st o2, FrF &5
O]Eﬂ/\("ﬂ cldx)7H0S! &5 (5, FrF &5 A-5), Tk 55 o F 231
F5el= Ao g das 4= Q)

o =2
o fu
¥

o
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[118]

[119]

[120]

[121]

[122]

[123]

25

-

BF 9EE = 7 9ol BDOFS 4831 true o5& 733 5 a1, 37 &

St et e S E X)) $35H= 7 9o BDOFS 443}
ko], DMVR ¥} BDOFQ] A& Z 7o) di = Tdda di=
FAFS AU g2 7o Mo = 2 o] BAE A g0 7y EEE
2 AAE FeHA H g2, S g Ye S35 st

&=
e g v

£ ol

o
e
ofo
of
£
oo
N
ke
ox
o’
mtm
i)
&
o,
of
|
Y
z O
oX,
olr
s
=2
>

sps_bdof_enabled_flag is equal to 1.

merge flag[ xCb ][ yCb ] is equal to 1.

predFlagLO[ xSblidx ][ 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.

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

cldx is equal to 0.
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[124]

[125]

[126]

[127]

[128]

[129]

[130]

26
BDOF7} 7h-&-8F 74 9ol #]-8-8ki= 230, 8 ol 591 49l 2838k =4,
true 2§ o] 591 73 ol Aotz 231, o <l o] Ho] ofd Aol A B8z 24,
MEEE 7R w x| BE7E ol = i Qle =27F v EES]
= 27

71 F 3 UdE 2155 7R = que ol S& A= WS
S

DMVR 3 BDOF] 534 0 =& #3 4= 91 o™, 3= DMVR 3 BDOF& 9%

A, Qe 2AE TV B 1R B 2004 A 20
&L gl AR F2ol Y AR 7t T AdEHA AL EH R, 7 230
e A Al A S et s dn B sk AAld Bl A 5
TEHE W& Yeet s gl
VAP AT AR 2 5 g = o & Abgste] A = 9o,
s ] S35 Blg o] Aart g 4= gk ofoll, & A el ol M = w )/ 23]
F =Wl ol g} AMVP E o A % DMVRE 4 &3to] 249 AR E g9l
T = kS Al
ol 4% & A oA Aeteti= A Ao &, DMVRE] A& 2312 th5 & 40|
AR 2055 23S 5 2
[324]

- sps_dmvr_enabled_flag is set to 1.

—merge-flagl-xCb-1{-yCh-1-is-equal-te-1- (MERGE / SKIP REO| StHsH= TS AlH)

- 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.
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[131]
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[133]

[134]

27

S YeEh &= S8 2 AR (o): merge_flag)E 7| S Z DMVR 4 &
shi= whg o] Ak 5= ek olsh o], WA mE/sy] mES] 4 g
AEreto 24, wA| UE/*ZJ Pl A §-Hwk oy gl AMVP
MVRQ_ A _9_61— E olq_
2%, DMVRo] 7F&3k A4 9-0ll 4-8-8Fi= £31, MMVD
b 4ol 483k 270, &&@d
FEELEECREN
A E-5 0] 0] 7 801 491 A §-ol 4§ oz
ol 42l A §-o] A el 21

o

Ot
_‘4
T

m

dﬂ
lr

b & & 4
M Hz Jr o
i)

mlo

é\‘N !
kr
= O

0%
N
e
o

2
31

N
N

I

W
S
Y
o
=
2
ofo
ol
Ir
BN

>
el
i)
D

o 2 o
)
o
oY,
o
-

Ot

of,

|

gi 4
r i
>
i
Wil
1o

N
i
©
°
=
N
)
(@)Y
B
i O
(T
o T
HE RN
o
<
<
=
)
ofo

£ o e

iz

o o o i

f
AN}

i
rlr %0,

N

nox 1L
Vi

= K
o T A o
2
12
02, b
L
M
N
o
=
jiies
)
PN
-

-

S
¥o, Lo ofl it
PN
=

BN ox 4y
o~
N
rir
»,
<
<
=
lo
a2
ofo
ok
N
&8
o
3 ol
30
v
e
i)
ot
2,
N

2, o o od!
K
2 of

2 "
K

oo ol
ot
S
il )

S
CRERL

X rlo
©
2

o

rue ol S5 sk S

DMVR % BDOFo] 5 #2407 #8449 4=l o = DMVR ¥ BDOF2 9%t

merge) F.=0f & %-?__1 T 9}5}. =, ATMVP(advanced ternporal motion vector
prediction) =7} o} a1 o] 341 B =7} o} a1 CPRO] o} 2 $-DMVR %
ATt ©] 4-%-DMVR® & 2312 vt 5 500 AlAE



WO 2020/171444 PCT/KR2020/001785

[135]

[136]

[137]

[138]

[139]

28

[3%5]

- sps_dmvr_enabled_flag is set to 1.

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

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

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

- DiffPicOrderCnt (currPic, RefPiclList0 [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.

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

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

A7) 58 Az, o] 9ol RET AL A b= A S H 83}
MotionModellde 7} 0¢1 73-$-), A B E-Z 714l M 2] B =7} o} 7 -0 283}
EAGIE merge subblock_flag”Z} 01 74 )& Tl =A & debgho 24,
DMVR-E 2 utA Q] v %] =] 7 $-of 5}011 2 g8 2= g]

Ao A= ] o Tkl B ZA, AEEE 7w o)X B
Eiﬁﬂéﬂmemﬂﬂ%%%%ﬂﬂﬁ&bzﬁ
=0l 9o HE8h= 271, MMVD EE7F AFE R A] 9=
AN 7ol gk 210, AA T A} e Fx T A 9o
A7t 3T T L e true Aol S A 5ol A8tk 27, @A B59 o7t
8o/l 5ol Agslhi= 271, Al 559 A 7|(dol*n])7t 64 o] <l
7%-ol) A-g3h= 271S 760 DMVR & & o & ghake 5= gl

A= A7 50 U E BE 2B IS H A o7 E

A & A 50 w5 3= 9 DMVRE 28819 true Aol =
By Ik T A7) sl Ul 24 T shuel s v R A] et
T, H 32 &= DMVR= 48814 &< Ut ol &g 47| 3% 59
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& 205 T HEEF 7[H v A
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[140]

[141]

[142]

[143]

[144]

29

[3%6]

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.
——€ChbHeightis-greater-than-erequal-te-3:

MotionModelldc[ xCb ][ yCb ] is equal to 0..: I1Affine

merge_subblock flag[ xCb ][ yCb ] is equal to 0. : subblock &8 w >=8 &8& h>=8
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CbWidth is greater than or equal to 16.
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[150]

[151]

[152]

[153]

[154]

31

[3%8]

- sps_bdof enabled_flag 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.

- CbHeight is greater than or equal to 16

- CbWidth is greater than or equal to 16

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

cldx is equal to 0.

7] 3 8-S FxEH, dAl E59] 7|9 I ¥ 2715 (4: CbHeight,
Fo 2 M, 16X16E.TF 22 &5 ]34 BDOFE 48314

o} o] & 50, A E52] 4 ol(ol: CbHeight)7} 16 ©]d-<1

A3 A A B2 Yu|(ol]: CbWidth) 7} 16 ©]/321 7 $-ol]

&3 = ot ol gt A A E5o] A7 e AHH 4]

$- (&, AA E529 727171 16X16 ©]421 % $-) BDOFS

o A 59 AV]o HAH 48 2UES WESIA] &=

o] A 717F16X16 Bt} 22 7 9-) BDOF< 4 -8-31%| &

@)
o
=
e
=
o
E
ol
ok

o
-

YO o M PN X o §
BT ad
J

o po

o> 2N o

o~ ol
I

2

il

B

4
xS

:

=

o]
x-2
&

ot
-

AN Y ok

ox = N

il

Jﬂ o 1

m\l

ﬁd
do % o 1

14
N

d
-

H
o

e

>
>,
2
2
o
rlr
r-g{l
2

E(9l: CbHeight,
1E-E 7]H 2 2 BDOF

e 1o
it} (4
N

X
e
PPN
L

i

2 g

L £

CbWidth)#} &7,

- b
2 °P
v 2
iz
rﬂ
© o
w O 1
5 N
S = TR o
Mo oo i O“>:' -
o © N <
e a2 3 b o
0110 L . é
2

oy
N
=
~]
FR
I
o [ft
2
B o2 oo

fo T
vl
=
<
=
ME,
W
v
®)
]
2
e, Lt
U
)
o I
fon
4
oo T
)
n
0
|
2
kR
gl
vl
=
<
=



WO 2020/171444 PCT/KR2020/001785

[155]

[156]

[157]

[158]

[159]

32
bz gt vl e} o] DMVR-S & Al 3 ] o} ekibako] 2z I A 1tke] A7t 4%
=l 7 9o 2838t= WhH BDOFE & A 3 ] ¢ okubako] Az 7 5 119
A7 G2 S true Aol S A9 &) HEH) wheh A, B B A oA =
A A& wolV| A8l Al e Fx A A ddd 218 DMVR
2B oksit},

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

to 1.

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

RefPicList1 [ refldxL1]) is equal to 0 : True bi0| 1 2 HFSEO] reference picture

Helzt 8¢
- MotionModelldc[ xCb ][ yCb ] is equal to 0.
- merge_subblock_flag[ xCb ][ yCb ] is equal to 0.
- Gbildx[ xCb ][ yCb 1 is equal to 0.

- cldx is equal to 0.

71 %95 #x3H, BDOFS] A& 2315 F Fx 3 Al ddy
Z71(4): DiffPicOrderCnt)S W7 &+ ¢ & 4, DMVR ¥} BDOF¢l &l & x=71&
FA3HA A &3 4 9t} o & E9], DiffPicOrderCnt(currPic, RefPicList0
[refIdxL0]) - DiffPicOrderCnt(currPic, RefPicList] [ refldxL1 ] )©] 01 #] o] H-E
dasto A, @A) A Lo Fx A, Fx A g 2E Lo Fx
2 a]) kel Ao, AA HA e Ll Fx AAE, FE A d2E LI e Fx
Fa]) kel A7t e EA A o RE AA D 5 vk =, A 2 9}

Fake] Az HH e Aert s T E 9o g3l BDOFE 4183 <
Atk o] ¢f o], wrue el Sol WA Fkake] Fx HAH A7t Fd e 230
F7h o whel, BDOF A& WA A gt B vy 5355 d430d 5

R, B Aol M = A H A A9 oF I E 231(ell: DiffPicOrderCnt) 2t
A, 371 F 9ol A U HE YU A 48 2155 7|9 BDOF 4§ o -5

_1
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[161] B

[162] [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 (curtPic_RetPickistD [refieixL0]l)— DiffPicOrderCnt tcurtPic.

[o] 388 - | =] {o]

1'3'2# %OI

= DiffPicOrderCnt(: currPic, refPicListO[ refldxL0::]::): *DiffPicOrderCnt(: currPic;
refPicList1[ refldxL1 ] ) is less than 0. : TrueBi

- CbHeight is greater than or equal to 8

- CbHeight*CbWidth is greater than or equal to 64

[163] 7] 3 108 x5, DMVRE] A& 2315 & 3z 9 7el ¢k #d =
Z7(l): DiffPicOrderCnt)S W 7 gt 2 4, DMVR I} BDOFol sl Z71&
FA3HA &3 4= 3l ol & E9], DiffPicOrderCnt( currPic, refPicListO[
refldxL0 | ) * DiffPicOrderCnt( currPic, refPicList1[ refldxL1 ] )©] 0E.t} 2} %]
AFRE Aoz A HAE 7o R gkl I I A, Lo FE
T DL F2 )7 A2 T ekl Y X8 true Aol S04 & A4

T ATk =, AA A 9 ekl 2 I A A7 S U sk S B true
Bell 5l 7 F-olli= @7 DMVRE 283 = QlTh. o] 9} o], true el 5 o] 7
zZ710] Hggol wpe} obbakol Az 2 x AgrF v A fo = yay
EXAEE ngste] 224 e = 27U H(scaling) 54 91 AL-g3 5
At

[164] W3 & Aol A= Fx I A Al ek I E 2719 DiffPicOrderCnt) 7
S, 471 3 100014 Y| A A8 23155 7|NES 2 DMVR A&
1= A 4= 9l

[165] 5, Y3y A= 37] %100 YEdd e 20 E0] HEHEA 15
ARSI, BE 250 5H = 4 9-DMVRS 4 8519 true Aol 55
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[169] [3E11

- sps_dmvr_enabled_flag is set to 1.

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

- mmuvd_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.

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

- LICFlag is equal to 0.

[170]  A7] 3% 112 23, GBi 271 (¢l Gbildx) 2 LIC 27 (oll: LICFlag)<

F7Fsto]l DMVR | A& o] %5 AA T o= v} o 7] A4, GBis= LO o] = 2 L1
of| Zof] T} 2 7h5X](weight) & 483 4~ 1= L4 Q1 28 ol Z(generalized

bi-prediction) & YEFA 5 ] o o A t)) GbildxE AF-&38te] Y ERE 5= Q)
Gbildx= Z 521 5ol AT 5= lor, ol = 75X ?_]Ei}i(bkpredlctlon
weight index)E YEFE 4= At} ol & 59, Gbildx= HA| 22| 4 9o 51
E502RE E&E 5 9031, = MVP 29| 49 Gbildx 21 2~ & A(:
gbi_idx)E F8te] QN FAloA v A2 Al1ddd 5= vk dal =
Gbildx+= L1 o 5ol 218 5= 752 wE A& 5= 9laL, o] 4 5- Lo ol 5ol &=



WO 2020/171444 PCT/KR2020/001785

[171]

[172]

[173]

[174]

[175]

[176]

P o

2 o] 2, Gbildx= LO o] =] A 85)=
L1 d 2= (1-w) 9] 71527} 2 &

I

A~
T

W, Gbildx7} 081 7% (£, Gbildx7} Y ZE 21 29, GBi o34
S WHE © 2 Aslar, LICFlagZt 091 -7 (5, LIC7} S A 8F+= 739,
LIC o] # 21 & 73t A o2 43t 4= g}

&k, B A Al of o] A 1= GBi 71 (of]: Gbildx) & LIC Z 7 (l|: LICFlag)3} 7],
A7) a1l vy E YA 48 21ES 7|HEe 2 DMVR 48 o5& gdt

Z, Uy A= A7 F il YgdE e 21 B0 TEEH A o R E
AR L, BE 2 E0] B E = 9 DMVRS 4 -8319] true Aol %
FAE Ak Y AV] el YdE 24 F st s S R 2t
-, Y A= DMVRE #83H4] & = etk ol 21’ 47] 3 119
ZHEE A3 Ao M= A8d 5 o, Qlay Al = iy
Ao A ef o) Z == i o= ed 5 gl

oA el A Ao 2, GBi ¥ LIC &8 112519 BDOFY] 4 & o7&
AR SE WekS A ekett), o] 4 $- BDOFS] A4 2718 th2 3% 120] A4 €
ZAES 283 At
[%12]

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 ] ) is less than 0.

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

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

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

- LICFlag is equal to 0.

cldx is equal to O.

A7) F 120 whE W, 71 9] GBI Z7(4): Gbildx) 3} 3+ LIC &7 (ol
LICFlag) 57}5}%] BDOF2] 4§ o] 25 A3t 4= it} o & £, Gbildx7}
091 4% (5, Gbildx7} t] &2 ER] %), GBi o 2105 WHsh= Jlo 2

A3} a1, LICFlag7} 091 45 (5, LIC7F &A1 81 4 9-), LIC o3 21&

REahs AR 4% 5 ok,
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[183]

[184]

[185]

[186]

[187]

37

[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.

A8 g3 = At ol & Eof, WA 19 2 (ol): merge_idx)7F 2 1.t}
A AT, A E A 208 WSk Ao 2 D 4 3l o7 WA
¢1 9 2~ 9] Zh(threshold)S 28 2788t 01, o] = sl i} o] o A|d Hojr 31

2]
a&o) e g gt WA= = Aok

upaha], B A Al ool A 3= W x] el el A Z A (ol merge_idx)# A, A7 F 139
Uodg YA 48 27158 7|80 2 DMVR 44 o] 12 wdd 5= 9)
o]

7139 Yd®E BE 27 50] RlEE =X

AAetal, BE 2E
TAD Ak v Y] R 130 v 23 5 sk vESE A el
45, H 5 &A= DMVRE 4 8-5H4 ¢h& 47 3l ol e’k 371 3 139]
2AEE A AA M AEd 4= glon, 1 G| o M= v
Al et S H = o 3 5 3l

A ol A AA e 2, v A e S ALE-EFe] BDOFS| 4§ o2
AAshs S v 3 140 AXE 20 5S 2T 9
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[188]

[189]

[190]

[191]

[192]

[193]

38
[3514]

- sps_bdof enabled_flag 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.

- Kmerge_ flag[ xCb ][ yCb ] is equal to 1 && merge idx[ xCb ][ yCb ] >= 2)

- cldx is equal to 0.

A7) 145 F2EE, A Br/AaF] B o] 27 merge_flag) 3 ™ A

2~ ZZ (ol merge_idx)& F7Fste] BDOFS] 24 o -5 AA 3t 4= g},
= £0], merge_flag7} 10] 31 (5, WA B.5/4%] RS AL43510] o o) =S
43 8h= 7 ) merge_idx 7} 2 o] 4! 7 $-oll 3 F5HA] %Pp_‘_, ™ %] ol el 2 o]
ghol 2F2 A §-o| vk A §+4 & 2 BDOFE %] &38h= 2718 whHali= sl o2 4T
T k. A B, merge_flag7h 10] 3L (5, M A] B/ 7] BB AL8-3Ho]
A o5 sk 2 9) merge idx7F 28T 2h& A9 WA A~ 2718
=3 A 0 2 Pvetal BDOFE 283 5= glth o] 714 m A ¢ld] 2]
Zk(threshold)& 22 A48} 01}, o] = &f}o] o A| Y Hol ] g &of uja}
A g HAE 5 3l

e EC RIS e AR A
Al 2 Z71(4: merge_ 1dx)JJr shA|, A7 14
% BDOFe] 4§ o] 2.5 ket &

(03
g,
n [~

Z71(4: merge_flag), M A
4o R oA 4 g 2UES

\

i

7]Hko. ATH

== A I S B S R 1401] UdH ZE 2750 S A AR E
ARSI, RE 250 WY = 29 BDOFS 2231 true B =& +3d
T Ak T A7) E 1400 Uroﬂlﬂ 21 F g s S A et A5
Ul iY 4X]= BDOFS A &38H4 o2 4 Uth ol e gk 7] & 149 2752
A3 A E HE= 5= o, ay XA = vz x| ol A 2
-gE =g o e gl

A7 F 13 = A7 3 14004 Uroé HZAES 7|W O = true Bl &S
3= -2 DMVR % BDOFOl 5 #4072 48= 4= gl on, = DMVR
2 BDOFE 913 5 27102 4849 5 9lr}

SHH, W X]/2%] BEo A MMVDE E3l 22 ¢ ARE guflst 4= gl=d,
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[194]

[195]

[196]

[197]

39
o] A% v zr] B57t Z7bet 2 MMVD7} 4 82 W] DMVRS 58 a4
@ skar glvh ey, MMVDE 318 8hA] 9L A8 5= A9 s B
sle]ste] MMVD 231 §lo] % DMVRE 483 5= 9t} o] -9 2 49 o
Ao w2 DMVRE] 48 232 U 3 1500 AN E 2155 3
- ot
[3£15]

- sps_dmvr_enabled_flag is set to 1.
merge_flag[ xCb ][ yCb ] is equal to 1.
~—mmvd-flag xCh-} yEb 1is equal to-0:

- predFlaglL0[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.

71 38 155 =k, 7182 DMVRE 44 21 E 5 MMVD .= 4§
ol - 221 (el mmvd ﬂag)e AAA A 4 ATt =, mmvd_flag”Z} 091 45 (5,
MMVD EEZ AFEEA] = A9 RA 5 Adats (A4 S Aeksta, 47 &
1501] UdH 27158 7|80 2 DMVRE] 44§ o] 15 st 5= gl

%, U 32d A2 = (MMVD B2 A8 of i 22 (9l mmvd_flag)< ]ﬂ 3y A7)

Llsoﬂﬂr HEE 2ds0] vhE=A o R 5 AA s, B 23150

wak AFeEE 159 A Ao e Wit &2, W X)/AF] B o)A MMVDE %4
=AY ARE gl o, Yoy 5355 318 ste] BDOFS] 78 o &
AAE 4= qlo) upgha, B Ao A= MMVD #7182 118 dle] BDOF2| 4 &
= | WS A okske}, o] 9 B Aol A Ao =,
BDOF2] A8 272 o5 3% 169 AAH 2158 2318 = ),
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[198]

[199]

[200]

[201]

[202]

[203]

40

[3%16]

- 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 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.
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[204]

[205]

[206]

[207]

[208]

W 2w, BDOF] A& A& thg ¥ 179] AN E A5 23% 5 9lv)
%17]

- sps_bdof_enabled flag 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.

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

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

- amvrflag 1= 0

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

- cldx is equal to 0.

S Z23PH, AMVR 272 (ol: amvr_flag)S F7}3Fe] BDOF2] 24 &
3t 4= 9lt). o] 7] A, amvr_flagi= & A Y WE AFol(MVD)Q] sl EE
HA 49t} ol & 59, amvr_flag7} 021 A -$- MVD2] 3|7 =7} 1/4
AN Z-(quarter-luma-sample) @ 2 F =% & A2 UEM AL, amvr_flag”7} 0] o}
75 5 M Z(integer-luma-sample) &9 3= 4 2 Z(four-luma-sample) T9] =
‘rr—Lﬂ%Zig et = Ao = JH}EH/] 52 e 5 vk
A AT el o) whel, 7] 3 170 Xﬂ Al kel o], amvr_flag7} 00] ofd -5
BDOF7| 8% &= Aoz 2718 AAE 4= v} thA] &all, amvr_flag”Z} 0]
74-5- BDOF7} 285 ] g &5 A ghsd o+ v

wheba, B A Al o o) A = AMVR Z71(el: amvr_flag) 3} $H], 47| 32 179
Udd YA 27158 7|90 & BDOF2] 48 o1& #atst 4= Q)

=
Z 039 A= A7 170 ddE RE 2050 BEHEA oL E
ARSI, BE 2 50| BrE¥ = 7-9- BDOFS 48319 true ol &S 533

shbels wEE X R 4,

%35
A 88 e olel i ) 179 225 e

o
>

4 4= BDOFS 483
AN Ao Agd 5= gl o, ] Aol M= v i =]l A <}
dgs= o 94 4 9

$HiH | A gt vk} e DMVRJJr BDOF<= SPS(Sequence Parameter Set)
el 2ol A 22k Al 1d 9 5 QU T E 182 SPS A Bl E B3
A 219 ¥ ¥ = DMVRO] 7H83HA] o] -9} BDOF7} 718§ A] o] {5 vheh =
Aelz 920 o o E vhebalel,
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[209]

[210]

[211]

[212]

[213]

[214]

[215]

[216]

[217]

[218]

42
[3£18]
seq_parameter set rbsp() { Descriptor
sps_dmvr_enabled_tlag u(l)
sps_bdof enabled_flag u(l)
}

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
7] gk DMVRO] 7H&-gk Z1-& YR 31, sps_dmvr_enabled_flag7}F 091 7 9~ true

Z 7|49k DMVRO] 7}H&-81A] g2 2= vetd o= 9

T3, SPS Al Bl 2~ o] A sps_bdof_enabled_flag S ]ZLE—Q‘%] gk 4= 9la1, o] AlEl A~
QAE 7|80 = true ol = 7] HF BDOF7} 7}&-(enable) $+ 4] o] -5 e <=
AT}, el Z1TH, sps_bdof_enabled_flag7} 191 74 -5 true %ol = 715+ BDOF©] 718§
A& YERY A1, sps_bdof_enabled_flag7} 091 7 % true *8 ol = 7| 5+ BDOF©]
7}%3}7(] %= A& v 5 ok

7] 71804 €} o] DMVRE] 718 o & Ve = A Bl 2~ @ A (e:
sps_dmvr_enabled_flag)2} BDOF2] 7} o1& YENH &= A B 2~ Q4.
sps_bdof _enabled_flag)E ©]-%3}°] DMVR ¥ BDOF9] A8 718 A A% 4

o]
AR

% 6= DMVR 2 BDOF?| 4§ 2315 A Asto]l v A& sk
WS vEhl = o oot

269 M-S A7 & 18914 &F o] DMVRE| 7HE o -5 Y= A8 2~

L2.4-(4: sps_dmvr_enabled_flag)®} BDOF2] 7} o] & el = 218l 2~
2.4~(4: sps_bdof_enabled_flag)E ©|-83t+ 4 -5-o 482 5 )},

Loe Fxetd, Had A= dAA &5l ek 239 R (: A4
e, Fx A A2 5)E F 5T 5 ATHS600).

v a9 A*]= DMVRE] 4§ Zl% A=z1e 4= ATHS610). ©] W DMVRE]
7 o] -5 YERY &= 2182 @ A (9 sps_dmvr_enabled_flag)E 7| ¥FS 2
DMVRE| A& == A=A + ME} of| & 5o, DMVRO] 7}8-3F 2 $-(of| 71 ],
sps_dmvr_enabled_flag7} 191 7 $-)ol DMVRE] A8 212 A=A 5= ).

vl 29 2= DMVRO| A& 2318 w5ah=4] o] o] thel DMVR 34 &
A& EA 5 AT T ATHS620).

DMVR® A& 21& 27 vk 49, vl 29 44 = DMVR #4 &
A-g3te] glubelE 229 HEE =& 5 A UHS630). DMVRE] 48 231 %
st o) RFEEA] gk A5, Y2 4] = DMVR 34 & A &34 &<
A

|
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[219]

[220]

[221]

[222]

[223]

[224]

[225]

43

U3y &A= DMVRE 483t 2 9ol =53 2 Ile 24U AR E=
DMVRE A &5H4] &2 7450 E&H (&Il u A &) =24 AR5
ZIRte 2 A4 E59] oS5 AEES FET 5 ATHS640).

Tear, v 2y Axi= BDOF| 4§ 2318 A= 5= Atk(S650). ol o,
BDOF2] 714 o7& Vel = A 82 Q 4 (f]: sps_bdof_enabled_flag)E

|9k o & BDOF9| 48 =71& A A% 5= it} ol & =01, BDOF©| 7}-&-%t

1

74 %ol BDOF2| 2 & %718 A =3
= Tk
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)

o
2,
>~

[3£19]
seq_parameter set rbsp() { Descriptor
sps.refinement enabled flag uth

if(sps_refinement_enabled_flag) {

sps_dmvr_enabled flag u(l)

sps_bdof_enabled_flag u(l)
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[226]

[227]

[228]

[229]

[230]

[231]

44

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}--(enable) $H#] o] & L EFU = sps_dmvr_enabled_flag A Bl A~ @
BDOF7} 7}-&(enable) §F 4] o35 L} EFUH = sps_bdof_enabled_flag 21 ¥}
g 53fo], DMVRY} BDOF?| 28 2715 dretet = qlvh

%7 % % 82 DMVR 3 BDOFQ| 2§ 2312 A =sto] vy 342
Faet= WS e = o o ot

E 79 vPH 2 5 8] P& A7) 3 19004 ©F o] tlam Y G A]of| A 9] g3kl
A -go] 7heghA o H-5 el = A8 2 8 A

s

sps_refinement_enabled_flag)E o] &35l 4 5ol A< 5= of w3l =74 =
2 et =6 5= gl #ell = A& ek

=78 Fxekd, 4] = 69 34 1) v aEte] DMVR 2 BDOFS] 44 271&
2y 7y A AshA] edaL, oF ol A gt ol Al Ak A& &g Ak A Ao =,
% 79 ©A] §71000 A4, Tl 2 AR g9 #8271 AT 5 9l o],
2] 3kel A8 271 A AT, 7] 3E 1994 9F -2 sps_refinement_enabled_flagS
7IHEo 2 =3l E 4= 9lT), o & &9, sps_refinement_enabled_flag7} 191 7 -,
DMVR©]| 7}-8-(enable)$t+| o] -5 L} EFY = sps_dmvr_enabled_flag A B 2~ Q 4~
E3= BDOF7} 7}&(enable)3H-#] o] 3-E L}EFY 3= sps_bdof_enabled_flag A1 B 2
Q28 g58la, ol & /|¥ho 2 DMVR 2 BDOFS] 4§ 21& A=% 5 9)
T, 588 Fastyl, 4] 5 69 243} uliLste] DMVR 2 BDOF2| 4§

z

n
4

:
¥

ZAE 77 A AdHA] ¢Far, & dol| A ol A T EE thE 27l e =
b Al A A BDOFS] A8 27)H)E& a8 = vk d A Ao 2, =89

W] S81000 M, tl a2 A= e ol A8 20 & A" 7 Uk o] F =89
Al $850001 41, 12 W A= V] gl ukel A8 233 vhe 2318 vHA =
BDOF9] #-& 7ol thal A 712 o2 7has] Aa5 a8 4= gt

(o]

S, A 559 2 o](Height) 5= =17 (Height*Width)7} 54 o] 1=
54 A7| B0} 22 A9 524 9] B (Motion Compensation)s ¢ gt
multiplication/addition®] |4t ] &o] F=7}abA] ® ). wpebA], & A9 A
2 Al of| o] A = worst case S 5] 7] 18] DMVRE] A8 271049} o], 2h-&

Zlo] = Z& 7] 9] EE) o5 BDOFS] 28-S A|3kst 5= ¢lt}. o] A%
BDOF2] A& 24 t}2 ¥ 200 AAH 215 £33 = .
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[232] [3£20]

- sps_bdof enabled_flag 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.

- CbHeight is greater than or equal to 8. : £52] ZO[(E£ A70)7} Threshold®Ct 2
B2 (%17IM Thresholdo] OjAl= TRt = QiCh

- CbHeight*CbWidth is greater than or equal to 64. : E22| MO|=(EE A7)H7}
Threshold®Ct 3 A2 (07]M Threshold?] GAl &= CRRFS £ Qlrh

- cldx is equal to 0.

[233]  AV] 3E 208 FxE, AA E59 Zv] e B ¥ 27 &5 () CbHeight,
CbWidthye F7Ht 024, 54 A 7| Bt} & EFo tsl| 4] BDOFE %] 8314
FLE & ok o E 5o, Al £59 Aol CbHeight)7} 8 o<1 75l
A g5t 243}, A E52 A7](0l: CbHeight* CbWidth) 7} 64 017421 7 $-ol]
AgshE 20 ST ) oleld A4 B A9} AHE g
FUES N A (F, dA E59 o7tk o]/wo] & A B2 o]
Zolx1 1] 7} 64 0] 421 %) BDOFS 2| -g-51aL, 47| 9 22 &4 59
A7)9 AP HE AL D=4 9= A9 BDOFS 2 831# S 4
ATH.

[234]  HEgh B AA A= A B59] A7) ¢ T 27 E(ol): CbHeight,
CbHeight*CbWidth)Z} I, 47 3 200014 Y ® VA A8 21 ES
7|9t o & BDOF & o %5 ghebst 4= 9},

[235] 5, U EZY A= A7 200 YEH BE 2B RIS E =X o E
AARSta, RE A 50 TSy = 49 BDOFS 483 true Ao =S 3t

-3
51 4A]3= BDOFE 4 8-3H4] 85 4= Stk o] 2
i AN Agd o 9lom, Jlad Aol M= tlad ] A ¢}
&5 = g o 3E 4= 9k
[236] 4, AA =5 MMVD7Zt 485 3= 45 MMVDell that A H.(of: mmvd
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[237]

[238]

[239]

[240]

46

index)& 7|HFo. 2 29 AHE §F5g 4= ) o 7|4, MMVDol tst 4 B =
W] o] 2~ (base) MV 2] €1 =]~ 7] Q19 2 (distance index), W &F ¢1 9] *(direction
index) &= X3 = Uvh 53], 78 AE E YT FA A 0=,
mmvd_distance_index[xCb][yCb])i= H o] 22 MV <}2] A2l & Y e 7] ¢ 8l
AEH =, dE o] Ag 920 WA 7 A2 {174,172, 1,2, 4,8, 16, 32}
5o 2 e 5= 9t} DMVR 2 BDOFOl A &2l AH el A ES
7ﬂ7<46¥o] 010-] Q14 .JJ/H](O]XJ }\HE)_ 1 sle] glalolHE o1 e
AR s, oluf 9175 2 A3} o] 2~ MV el A7 A9 e Qe 29
A= AAA Ak ol of & A5 Q13 H A S arelsh= slo] DMVR 3 BDOF2
s Pl s 7] ok upabA, B EA A= A Qe ~E T
T-A) A 22, mmvd_distance_index[xCb][yCb]) gtoll W&} DMVR % BDOF2| %] &
o] B2 AA S} 2= 9] = upobS A oFBhT),

= T AT

Boael A Axd & A oA aelste] DMVRE 48 o 2 A A
=z 3L ) 5F
- =

T o, o] A9 DMVRY A8 24L& L %210 AANEH =AES x5
2~ 0]
TR
[Lzu

sps_dmvr_enabled_flag is set to 1.

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

——mmvd-flagi-xCb-1-yCb-1Hs-equal-to-0:

mmuvd flag] xCb ][ yCb ] is equal to 1 and mmvd distance index] xCb ][ yCb ] > 4.

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

DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt (currPic,
RefPicList1 [ refldxL1 1) is equal to 0.

CbHeight is greater than or equal to 8.

CbHeight*CbWidth is greater than or equal to 64.

71 3218 FA25HH, DMVRE] A8 2715 5 MMVDI #8274
mmvd_flag)S H A 02 MMVD E.= Alof] #3402 DMVRS 483 4=
AT} & 5o, mmvd_flag7} 1] 2 mmvd_distance_index 7} 4 5.t} & 4 -,
MMVDE] A ¢ldl A~ 248 7HE8h= Aoz 4 4= 9lt). uhelbA, MMVD
7l A8 u A Qe (o mmvd_distance_index[xCb][yCb]) gtoll v}z
DMVRE| A8 o] -5 A5t 4= gl

o] 71 4 mmvd_distance_indexS ¢ 3k <1 A }(threshold)% 2 AA5 o,
o= &t} A Hol] e P Iy gfof upef vhFet A2 AAE -
1T},

;O
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[241]

[242]

[243]

[244]

[245]

[246]

47

whetA], & A Ao A= MMVD 418 o3 22 (¢l: mmvd_flag), MMVD$]
Al e 2 271 (el mmvd_distance_index)¥ 7], 471 3 2100 LEH 14 A
g 27158 7|22 DMVR 4§ o35 ad et 5= gl

039 A= 7] B2l YEE BE 2B IEHEA AR E
AAstal, BE 2750 BHEE = 49 DMVRE 48381 true Aol 5&
T3 g vk v A7) F 210 dEE 2 5 skt WA b
35, U As &A= DMVRE A &38H4 &5 5= 3t ol 2§k A7 3% 219
ZAES A FAAM % 484 5= 9o, Ay FH o= vy
Aol et tgH = dHoR 3 = v

S iAol A AAle &, A E A E aie]ste] BDOFY| 2§ o &
AR 47 3lem, o] 45 BDOF2| A8 232 v 12200 AX | 2355
ek = vk
[322]

sps_bdof_enabled_flag is equal to 1.

predFlagLO[ xSblidx ][ ySbidx ] and predFlagL1[ xSbldx ][ ySbidx ] 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.

Imerge flag - || : (merge flag &8 mmvd flag[ xCb ][ yCb ] is equal to 1 and

mmuvd distance index[ xCb ][ yCb 1> 4)

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

cldx is equal to 0.

A7 % 2025 FESHH, A Br/A7] B2 ol B (o] merge_flag),
MMVD¥ #& ¥ 2 71(ol]: mmvd_flag, mmvd_distance_index)< 57}5F S 2 4,
MMVD E.E Ale] A g4 & & BDOFS 4183 7= T ol & E°1, merge_flag7h
A A AU (5, merge_flagZ) 10] o} 7§, 2= merge_flag”7} 10| 31
mmvd_flag”7} 1°] 31 mmvd_distance_index 7} 4 5.0} = 7 -, MMVD E.= A 9]

A §4 0 & BDOFS 4838t 270 & Thslh= 2l oz AT 4= Q). wpehA,
MMVD =7} A g2 o Ag] Q19 2 (4: mmvd_distance_index[xCb][yCb]) #kol
ut2t BDOFS] 28 o] & A4 = doh

o] 7] 4] mmvd_distance_index& 3+ ¢ 7] gk(threshold)S- 42 A 48} S 1,
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[252]

[253]

[254]

[255]

[256]

49

[3%23]

- 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.

- ciip_flag is equal to 0. : 5, ClIPZ} HEE|X| Gt= Of DMVRO| HEE = QlC}

7] 3238 FEHH, ClIP B2 4§ o] 3 271 () ciip_flag)=
Z7Fet o 2, CIP 2§ o] ol upe} DMVRE A|3t& o7 223 4= git}, o &
E03, ciip_flag7} 091 5- (5, CIIP Z.27F 485 %] &= 45, ClIP 2.2 4 &
ol F 2712 RiFehis Jl o2 ddste] DMVRE 483 = Sl

wpeba, B A A o A= CIP B A8 o] 2 271 (d: ciip_flag) 3} 3H], 471
%230 YA X g 2058 7O 2 DMVR 4§ o1& #ad 5

o]
AR

0

N

e A =
ARG, RE 2150 5E = 49 DMVRES 42351 true B ol =&
e g vk W 4] 3 230 U H 21 T shvet s e A ks
A5, H2ZY A= DMVR 483814 &2 o vk ol g 4] 35 239
2AE2NTY oM 2G4 = o, g Ao = ] 2H
Ao A ef o) Z == i o= eE 4 gl
Eak B o] o A ® ClIPS 11#3Fo] BDOFS] 28 o] & AA3 4=
™, o] 74-$- BDOFQ] A& 278 t}3 ¥ 240 A A€ ¢Zi%% xS S

— e

2o

;O YO
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[257]

[258]

[259]

[260]

[261]

[262]

50

[3£24]

- sps_bdof_enabled_flag 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 O.

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

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

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

- ciip_flag is equal to 0. : &, ClIP7} HEE|X| 22 0 BDOF?7} HEE # QUL

- cldx is equal to 0.

A7 3245 25, ClIP B2 A o] 3 27 (o ciip_flag) S
ZF7Fst o 24, CIP 4§ o] 4ol uleg} BDOFS #3840 & 283k 4= 9t} of| &
Eo], ciip_flag7} 081 A% (Z, ClIP = =7} 489 %] &= 49, ClIIP .= 4 &
o] 24 & WEdh= Ao g Fhdsle] BDOFS 443 4= 3l

upeha], 2 A Al ool A= CIIP B2 28 o] 3 27 (d: ciip_flag) ¥ 37, 471
¥ 240 YA Y x| 48 2HUES 7[NS E BDOF 4§ o] %5 %

AV
i
>

A

S, U3Y AR AV T 240 YEE BE 2B USH X AR E
AARsal, BE 270 50] B5E = 49 BDOFS 48351 true ol &< 538
Utk W 3] 3 240 UEE 24 F st 9w A RahE A,
12 43 BDOFS 48814 ehg 5= lrh ole & 4] 3 240 U 5L
Az A oA Agh 5 9l on Az o)A = vl= Ao Ao}
&= uyo® F8E = 9t

371 3% 23 = 37 #2404 v 2 EE VN2 R rue F ol HE
e sh= W2 DMVR 2 BDOF]| = # % 0= 484 5= glon, L= DMVR
% BDOFE 93 5 1o 484 4 9l

et E A e

)\E]}\] oﬂoﬂ E ¥ 31X _::;L_24Oﬂ/\1 = I:Q—H}j]% }_%]_3}04
=

Aas 2ol &, el A8 242 A3 e 24 DMVR 2 BDOF2] 4] &
oARLE Fast = 9lon oL F 2503 e 2AES 283 4= i)
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[263] [3%25]

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.

- 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.

BDOF - sps_bdof_enabled_flag is equal to 1.

- predFlagLO[ xSbidx ][ ySbldx ] and predFlagL1[ xSbidx ][ ySbidx ]
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.

DMVR + BDOF - . predFlagL0[0][0]=1 and predFlagLO[1][1]=1.

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

= mmuvd flag[ xCb ][ yCb ] is equal to 0.

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

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

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

=
o A §3H= 271, MMVD 5.5 7k Abg 5 %) @i 450 4 g
of ol A5 A gahiz 24, AHEE W WA B}
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[269]
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[272]
[273]
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[274]  HE3H AA]do) whe), A F Y A= DMVREY 4§ 20 ZA & 27E
U] 2318 4= 9l

[275] 1) DMVR 7] 8F @1 €] 2 of| Z(inter bi-prediction)®] 7}-& 3H(enable) 73 -$-, ol 71 TH
sps_dmvr_enabled_flag” F1l A5

[276]  2) A EFol WA e A G5 = A5, A7) merge_flag7h 191 75

[277] 3) A A &=l MMVD(merge mode with motion vector difference) 2. =7}

A g5 A g A5, A7t mmvd_flag7F 091 73 5

[278] HAN ESLOFZIA DL FRIHAS 7HEo 7 3=
4ol 2 (bi-prediction)©] 22 %]3= 4%, o] A ) predFlagL0[0][0]=1°] 3L
predFlagLO[1][1]=1¢! 7 $-

[279] 5 A IHAE V|FEo 2 L0 Fx A kel Aol L1 Fx& HA ek A7t
72 TAE 739, ol A o DiffPicOrderCnt(currPic, RefPicList0 [refIdxL0]) -
DiffPicOrderCnt(currPic, RefPicListl [ refldxL1 ] )7} 0¢! 7 $-

[280] 6) AA B5 2] BaZ 7Fs A 1 H 2 (bi-prediction weight index) 7 H.2] ko]
02! 7 5-, o At Gbildx7} 091 -

[281]  7) @Al &5 <] dol(Height)7} 8 o]/ 7 5- ]

[282] 8) & A &5 2] Yu](Width)7} 8 ©]/21 49, o At CbWidth7} 8 ©] 41

[283] 9) A A &5 2] 4ol (Height)x H](Width) 7} 8x8 Bt} & 45, o 71 )
CbHeight*CbWidth7} 64 .t} 2 73 -$-

[284] Nz AA= A7 1) WA 471 9) T Ao & st o] =& BT RESek=

749 DMVRQ] A8 2712 W5t sl o= detd o= )

\
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[286]  1FEY FA = 4V ClP BE A§ 27 = ol ok § 471 1) WA 9)¢]
DMVR 4§ 271 5& H535h= Ao s daet 49, &4 559 Lo 53¢
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2) AA E5o MEES 7R W] BT A &5 4] o= 5, d 7]
merge_subblock_flag7} 01 73 -9-

A EFANLOFE AA R LI FEAAHE 7|H e g 3y =
4 ol Z(bi-prediction) ©] &%= 745, o 71 o] predFlaglL0=10°] 3! predFlagL1=1¢!
745

4 A A E 7|Fom Lo FxE T 9ke] el Ll & 3 A eke] A7t
72 TAE 739, ol A o DiffPicOrderCnt(currPic, RefPicList0 [refIdxL0]) -
DiffPicOrderCnt(currPic, RefPicList1 [ refldxL1 | )7} 021 73 -$-

5) dA B5 2] BaZ 7Fs A 1 2 (bi-prediction weight index) 7 H.2] ko]
02! 7 5-, o At Gbildx7} 091 -
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