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$2710 ... Acquire motion vector from surrounding block on basis of merge index
$2720 ... Determine MVMD offset on basis of MMVD distance index

$2730 ... Generate prediction sample on basis of motion vector, to which MMVD
offset has been applied, and reference picture related to merge index

AA ... Start
BB ... End

(57) Abstract: According to an embodiment of the present specification, provided are a method and device for processing a video
signal by using inter prediction. A video signal processing method according to an embodiment of the present specification includes: a
step for acquiring at least one motion vector for the inter prediction of the current block from at least one surrounding block adjacent
to the current block on the basis of a merge index; a step for determining a merge with motion vector difference (MM VD) offset to
be applied to the at least one motion vector on the basis of an MMVD distance index; and a step for generating a prediction sample
of the current block on the basis of the at least one motion vector to which the MMVD offset has been applied and a reference picture
related to the merge index. The step for determining an MMVD offset includes: a step for determining a first offset value related to the
distance index; a step for determining a second offset value by scaling the first offset value by a scale value on the basis of at least one
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among the at least one motion vector or the size of the current block; and a step for determining the second offset value as the MM VD
offset. According to the present specification, the signaling overhead of the MMVD distance index may be reduced by reducing the bit
distance of the MM VD distance index and adaptively scaling the MMVD offset.
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Azt A o] o &, A A FE A2l (HE, A B), 8~ 2 4h Ty, D,

A~
SFEIM A e ol wh i A abel Avbd 5= QlE-& G iAol Al A st
AAGE 2E B FHS(CTUs) S Al 2~
St CTU= ¢ Ed] 55(CTB)l tl&-2 = 21t} &2 CTU= #7}
=0 29 Bl a5 tleshs AR AE 5] 9 21 Ee
=E5EE XA 5 Qo Al wEt, AlZEA] AlE ofdlo] & Eetshs 7 A ol
ko], CTUR ok A& 9] NxN &5 3} A=np Q55| T/ t&
L= SESFEE 4= 1q_

= 7%=l (divided into a sequence)

56 & T AIA o] A Al e whE CTU(coding tree unit)& = - 2H 3 = 9]
-

o 58 }o}z:ﬂ#ﬂﬁﬁﬁi
E01, CTU Wl 7t 85 A
ARO] 27} 64x64%1 7 9ol i2) 128x128<Y

L7 -l A A e A de w2 FEEY Ev] 28 REE9] o E
LAl gk

CTUE= #A = Ed(quad-tree, QT) 725 7|HFo 2 CUEE ¥-3td 5= qlt).
A=E %= A Y g(quaternary) E 2] 7 2ekal B 7 Q) o] = vt
= A A 57 (local characteristic) < §Fd3t7] ¢l gholt}. gk, B FA ol A CTU=

ArEg] ¥ ol e} vlolH 2] E2(binary-tree, BT) 3 Bl 2] = 2] (ternary-tree,
TT)S X &sh= FEEY Ev G2 E&of 7[gkste] #aE 4= 9lr}. o] 3},
QTBT -t-z&} 3t A=Eg] E nlojyg] Eg] 7|9k #8725 i?‘}% T
QTBTTTe} 32 A=Eg, vloly] Eg] 2 He] Eg 7|9 #3725
FEHS 4 vk B3 QTBT 72+ AEEd, vtojye] B¢ R B E
gk #3725 T a5 Ak 1Y B 2 A, CU= QA S B

£ 7 F dTh CTUE WA =B 2R 3 5 9l
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[114]

[115]
[116]

[117]

[118]

[119]

[120]

ATH & E
4709 W3 B
560l Ve 470 9] 3 BFQLE 2] vhol 1 2] - S(vertical binary splitting,
SPLIT_BT_VER), 53 H}-o| 14 ] & H(horizontal binary splitting,
SPLIT_BT_HOR), 5% B4 2] ¥ 3H(vertical ternary splitting, SPLIT_TT_VER),
-3 B ] ¥ Z(horizontal ternary splitting, SPLIT TT HOR)& ¥3}3t <= 3t}
HEEFY] Eg] 129 €] =258 CUER AAE 4 9d o] 23 CUES
o5 WS AAE 93 G A AN E vk 2 WA Ao A CU,
PU, TUE T U8 &5 Alo] =& 714 o= ot vk, Ao &) -8 A3t
7 o] (maximum supported transform length)7} CU2] 7 2] A4J¥-(colour component)2]
UH| = o] B} 22 7 9o = CU9 TUZF A & o & 5 Alo] =5 71

o]
AR

5604 SATE At ol WE| B B = e R
KX

£ 46 | = E 2] (quadtree

58S B A A o] A A ool w2 HE| B s
ns of Al2d e WAUF] o &

==l
with nested multi-type tree) 72| IHE]AH -8 A 1B
Lherul,

o]71 4, CTUE AZEY 2 FE(oo)E HFHW, AZEY T2 AR
pEaT, A A % et ol ¥ uEehy 2ol PR vuE 4
ok dE Y Eg] A, Al 2ol mtt_split_cu_flag) 7} sl & =7}
Ao 7 HeE=A oS A et Yt AlTrd " H ) vkek e
7t FT7HA o2 B E = A5 A2 E 3 214 mut_split_cu_vertical_flag) 7}
& (splitting direction) S A| A1 8F7] flste] Al 1d ™€ 4= Qo). 1 3 A3
1(4: mtt_split_cu_binary_flag)7} i+ B} 9] o] vlold 2] F31 %] 14 g
QA o -8 A A7) Asel A1d W 4 alek o & Sol.
mtt_split_cu_vertical_flag a2 mtt_split_cu_binary_flagE 7 |Hko. = Ccuel dEEY
Eg] 3 B X (multi-type tree splitting mode, MttSplitMode) 7} Th& 3% 13} 0]

L e
S

ol <2 ol

MttSplitMode mtt_split_cu_vertical_flag mtt_split_cu_binary_flag
SPLIT_TT_HOR
SPLIT_BT_HOR

SPUT_TT_VER
SPLIT_BT_VER

29w F- WA o AAdel e HEEe] R uky] = HE B
E 2] (quadtree and nested multi-type tree) 7~ 5 7| HFS. 2 CTU7} U CU(coding
unit) s 2 LB EH = A S Ao mAGH,

o] 7] A, B B5 A E(bold block edges)i= AL E ] 3, A

- e OO

0
1
0
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dx &2 HEEY Eg L3 Uit dEES] EQE ke =B
Tﬂr AE A=A 32 19 B 725 A5 T Ut CU= ZH
E(CB)l g2 = Ut S cUe Frt A &5 39 553, Ul&3t=
if’aﬂ} MEES T4 29 E55S 238 F Yk cug Afol ==
CTUTHE 2 5% i, B Frh Al @ oA dxd D &2 A4 75 3
al & &0, 4:2:0 Aol EY(E= ARA XD A, Ao AErCB Abol ==

64x640] 3L H A A= v} CB Alo] == 2x2Y = St

[121] & ZA0NA & 5°f, A 88 Fr} TB Abo] ==
12 TR AFo] = 322329 - Q). Whof E ) po] 1} Yare CBel ]
3= ol 7h A ) WE Y] i Folwu £ A5, Y CB= A5 A 08 (=
SA A 0R) D A ] TB Aol Al g W wiA R
o]

1221 R UEES el S Swd AmE 59 Ee) 2 chemer® A5,
ths 92lv] B & o] SPS(sequence parameter set) M B 2 @ AT o] I AHE 42
A

[123] - CTU size: AW g] E] 9] FE % (the root node size of a quaternary tree)

[124] - MinQTSize: H 49| & A Eg] €] == A}o] Z(the minimum
allowed quaternary tree leaf node size)

[125] - MaxBtSize: H A 2] 3] & o|7 Eg] FE =T A}o] Z(the maximum allowed
binary tree root node size)

[126] - MaxTtSize: 4 2] 3] 8H Hg Eg] FE == Alo] Z(the maximum
allowed ternary tree root node size)

[127] - MaxMttDepth: F = E ] g] Z 21 e a5 = Hel g Eglo Ao 5189

A 54 7} o](the maximum allowed hierarchy depth of multi-type tree splitting from a

quadtree leaf)

[128] - MinBtSize: 4 2] 3] 8% o] F Eg ¢] X == A}o] Z(the minimum allowed
binary tree leaf node size)
[129] - MinTtSize: F A 9] 3]8H Hg Eg] 8] X == A}o] Z(the minimum allowed

ternary tree leaf node size)

[130]  HEE) E¢E Sud YuEe 29 = P29 9 6®, CTU A 23
128x128 Frk 25 B T thgdhi= AR U552 64x64 E5 5
A E 4= QIth4:2:0 A2} EH o A). o] 7 9- MinOTSizei= 16x16 2.2
A %] 31, MaxBtSizei= 128x128 % A4 A ¥ 31, MaxTtSziei= 64x64 % 44 ¥ 31
(A 1] 2} o]0 o 3 MinBtSize & MinTtSizet:= 4x4 &, “1¢] 31 MaxMttDepthi=
45 /\424}21 2= 9\}1\14_ :‘HEEF/] Eﬁl—o CTUo] XJ_Q.QO-] :‘rqE EF/] F’/] 3L ltE%%
ATt AEEY 22X 2= X QT =gt 23 5=tk A=

X w52 16x16 Aol £ (55, MinOTSize) 2 F 128x128 Ao (5, CTU

Atol )5 7HA 4 9lth, vEeF 2] 3L QT ==7) 128x12891 45, 714 o5
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[131]
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[133]
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19

vlol 2] Egj/e e E‘j/]?-—‘jﬂﬂx] e T Adrt o= ol B¢
-8 ¥ t] 2} & MaxBtsize 2 MaxTtszie(Sr, 64x64)E F3}5H7] w]i-o|t}. o] 2 9]
745, B E QT mEE WE Y EY & Frpxog ¥ad 4= gl agrg,
#3Z QT ==+ dEEFY Edol et FE - =(root node)®] 3L, #] 3 QT = =+=
HE B E2] §] 2 (mttDepth) 0 442 7H2 = lvh. whef, e ghe] 2] § 27}
MaxMttdepth(ell: 4)l] =gt 745, U] o] F7F &2 318 5 4] 2 5 Aok
wkok HE|EFSY Ed] 9] U] 7} MinBtSize 2} 7 31, 2xMinTtSize H.t} 2F A 1
& ul, t] o] F7FAQ o+ B3 a1g] H A &5& 5 v wheF, HE EFY
E g =9 &o|7F MinBtSize 2} 731, 2xMinTtSize H.t} 2F A v} 3-& v, ©] o] A
F7HAR A TS A EA e T Y

shsllof T 2 ol A 9 64x64 Tk =5 2 3232 220 spo] e} Ql YAkl
51-8-3t7] #8ko], TT 222 54 75 34 d(forbidden) 5= Ut} ol & 501,
T I3y B0 Y] = o764 T A, 5 90l A E vt} Zol TT
ol %ﬂ%fv\*%{ LSO E Bo], AR 1Y E59 Y] = o7t
328 E A9 TT 232 3442 5 ¢l

%105 ¥ g AA 9 A Ao of] whE 128x128 W E-Fof] 8o TT(ternary
tree) w-2F o] A| Sy = 99 o & LA g

Ao, 2 Ed] 272 Fapb 3 A 7§ 8 A (separate) &
Ef F2E 7= A AL Uk p = 250l st st}
CTU Wf 7} R A =2n} CTBE S T L & EY 725 AERE AE 5

ATh et 1 Eefo]l A5 tiste], Frp 2 A2 E5ES 7‘1?-— 7Htﬂx4 5
Ee 725 7HE 5 dvt wkek i
CTB+= 54 349 Ed] 725 7|82 8 CU=E =l
Y Ef] 25 /o R ARv CUER £33 5 v} o=, 15 eo] 2= |

*‘T}Hﬂ/]:"jﬁigt%ﬂfﬁﬂ A%%Oi 2=

PXEE= B &efol 2o CUE AIZHA] Ael At 552 74E 7 U8

o 61—/\01
omek ¢

e rEl 2 E /\} $F CTUS| - (Partitioning of the CTUs using a tree
structure)"ol| Al HEIEFY] EP & R AEEY 39 Eg 209 ‘:H st
dvstgl o, curt Hﬂﬂt Zi= ol s X =T o & ,BT 7%
Y TT 72+ o & E 2] (multiple partitioning tree, MPT) ?Zoﬂ EE =
Ao 48 5 9la, CU QT 72 B MPT 7.2 58 2tk
#2413 5= AT} QT 7% € MPT 72 & E3) CUZF #353= o dlo A, QT
F2o) 2% b u e £5 0 ¥ auiAlo] i AT T
A2 @ A (ol MPT _split_type) 2 QT 7-29] 23X =7} 5213} 423 5 o =
Hheko g Baly)=Xof] I3 AR E L35 A~ Q /\(oﬂ
MPT _split_mode)7} A| 19 Ho=2X o Fx27F 2= 53]

I U2 ool A, CUE QT 12, BT & T TT 7% 9 o & Hohﬂ_,ﬂ o7 Fatd

O

i

,

A



WO 2020/141910 PCT/KR2020/000067

[136]

[137]

[138]

[139]

[140]

20

AT =, QT T2l wha) 3HY ) 2=9] cu7t 44l f1229] cudl 1/4 A7 2
sty A, BT 7290 whe) 319 §l2~9] cu7b 49 f1=9 cuel 12 712
S| A, TT 220l whet 849 $1229] CUZF A W22 cUe 1/4 == 12
712 B E= Ad g, sk fl9] cus A$-ol whek g9 9] cugl
1/5,1/3,3/8,3/5,2/3 == 5/8 A 712 3E 5= o, cuZl # &= e
ol o] ghA = ] eF=1}.

ko B = 559 % (portion)©] 3t (bottom) = 22 Fr(right) ¥ A
74 Al (boundary) & Z ¥} 5Fi=(exceeds) 45, AT E] == 552 X & 294
CUS B AMEEo] 7] A AAE el fix a5 Al ghE o= ot o] 45
& Eof ol F 28 F& o] A8E 5 AUk

[3%2]

Wz

- If'a portion of a tree node block exceeds both the bottom and the right picture boundaries,
If the block is a QT node and the size of the block is larger than the minimum QT size, the
block is forced to be split with QT split mode.
Otherwise, the block is forced to be split with SPLIT BT HOR mode

- Otherwise if a portion of a tree node block exceeds the bottom picture boundaries,
- If the block is a QT node, and the size of the block is larger than the minimum QT size, and the
size of the block is larger than the maximum BT size, the block is forced to be split with QT split mode.
- Otherwise, if the block is a QT node, and the size of the block is larger than the minimum QT
size and the size of the block is smaller than or equal to the maximum BT size, the block is forced to be
split with QT split mode or SPLIT BT HOR mode.
- Otherwise (the block is a BTT node or the size of the block is smaller than or equal to the
minimum QT size), the block is forced to be split with SPLIT BT HOR mode.

- Otherwise if a portion of a tree node block exceeds the right victure boundaries,
- If the block is a QT node, and the size of the block is larger than the minimum QT size, and the
size of the block is larger than the maximum BT size, the block is forced 1o be split with QT split mode.
- Otherwise, if the block is a QT node, and the size of the block is larger than the minimum QT
size and the size of the block is smaller than or equal to the maximum BT size, the block is forced to be
split with QT split mode or SPLIT BT VER mode.
- Otherwise (the block is a BTT node or the size of the block is smaller than or equal to the
minimum QT size), the block is forced to be split with SPLIT BT VER mode.

T 112 E A Ao e vtel ] E 3 ¥ HY Y EY

oA AT = Q= YEdHE B?“%L“#HEJEQ o 5 L&A ghrh
nE TR FA=E = Sz ds wdEd ES

MY F2EATE T AT mﬂE}m Eglo) A= Rt eels
o, ohE 23 sje Eol Ao whepA A oR TUd 1Y E
ANE 7P E 9 9l ol ¥ ¢k ¢] d E E(redundant) 3 F-3F I H & 2] HHA)-S-
Ao w2y stE Mg AR HolH#E U 5
5 110l A E vle) gho] 2tA] ] §F HWkgko ﬂ]ﬁi A=A Q1 vhol g

& 2(two levels of consecutive binary splits in one direction)~, E| 2] & o] &

AE gbE] Mol gt nlol el & Ut 1Y E5 G2 E 2T o] gt
A HUY Y E 2] A ate] ol thgh vho] 1 2] E 2] &2H(in the given
direction)> F Xt} o] F A= B A5 CUE U3t 484
AT olel g 54 Fo]l FA ¥ = A5, UlgshiE e A e xFE Al 1dgE S

ol g FAH = A& skl = E = 3lar, o] & Foke] SEIM Y &

i)
o
i
m
FUIIU

>

m
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[141]
[142]

[143]

21
Aotol MG H = R EFE S 7 At & 59, & 109 =41 o9}
&ol, cue] AY st Aol tht nlol ] B Lol oA ¥ = A5, w20
vhol g 1A 2] F2<1A o % E 74 715= mtt_split_cu_binary_flag
Welzs i A THWE A 8k, 7 ke 022 o) olafe] 8 4
o]ﬂ.
A

3l H 7} o] = (Inter Prediction

o}, ¥ WA AT o] A eol) wHE QUE] o % /ol thate]l A RS G,
cloF 4 AR A5 529 A2 A0 AF A 57150 T

39] vl 4(20009] QVE] o 52260000 1) 548 5 9lek,

155 A (100)/H] 2 F=1(200)2] ol 432 —‘%% G R O =S
Gl o MBS BER S W+waﬂ 2 9 57 o]l e] 3 (5)9
il 01 fii%(@] AEdts, B =AY AR $)ol &40 o=
= o5& YeERd 4 A h(Inter predlctlon can be a prediction derived in a
manner that is dependent on data elements (e.g., sample values or motion information)
of picture(s) other than the current picture). & 2| &350l ¢1E o So] 285 =
78, A A AE AT 7h Y] = A A el A A < e ol of o
57‘45]5 Fx ESFEE AE ofgohg Ve =2, Al E5o tgh o 54
|5 AE oohe e %‘* ATt ol UE] o 5 Ro| M HF ==
P AR F& S0 lﬂHﬁﬂ A EES A 55 ke 22 R
of V1 zate] A E59] 2AY ARE ES AHES £S5 992

LA A=A Wy 2 X I oldl A5 xET) 4=

A E% QAE] o 3 EFA(LO ol F, L1 o5, Bi o5 ) A EE T
th 91 o Fo] A8 ¥ = A5, T E52 A A A Yol
% E-5(spatial neighboring block) ¥} Z2= 3 A o] & Al 8l =
(temporal neighboring block)< ¥ g5t
e} A = E5E& ¥ gteke
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AH ol F B THE F 3YE AEs 5= Ul ¢l o 5 BE $HEL ~7]
B owA] B gyEE (AMVP 28 318 5 Q1oL s Tadhs vk
AH oS BEES ¥33 5 9)

e 4X200)= 244 e o 5 FEE VRO R A A S5 %44
BREE LE30HS1420). ol & Eof, T 2Y 4% (200)= WA EFo) 27 B
A RETEAEE = A, FEstE A TR UAEE AL, v A
FH P 2B X3 v A FHE0] Faphe] A FHE MEE 5 gl
WA TR o] AEle 1A old A (merge index)E 7| ¥ 2 =3E 4= Qo)
A v TR S JRERE A4 E50] Y ARI mEd 5
ATH AElE MA TR FHY ARIFAA S5 AU ARRE o] §H 5
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F3 = 4= 9t} o] A9 vz 4X](200)= MVDel| #3 R E
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A TH(propagate) | &= % & 4= glth. ol 47} Bmim, & 203 7ol Sl
CU(coding unit)E- 271 2 2H2+3 W% 2] PU(prediction unit) 2 -8kal
WHEE o 2 (uni-prediction)ol] &8 o Z0] $230€ 5= glt}. 2 pUol T &1
Al W H/227] RE L ARG ol 8 W ol 5 A E TR
Y AETFFAE 4 QY A et A 8= o shue] CUE 271 €] PU(CandO,
Cand)E T HE2 9 E5(CU)S AMVR 19232 27 9] B5(PU)E S
AMVR Q1| =5 B5 nejste] AAd o= glom, A 5 o= ofef ol e 5
A

- Cand0®] AMVR &1 8 =& AF-8-3Hr),

- Cand19] AMVR S92~ & A}-g-ght],

o] F M A]/23

T o] AutE] EE E 4 olrh ojuf MH 3=, M A/223] BEdA JIE

ol 2t QIE o S0l AE Ve RAM JAEG R WA RES 93 g 2E
FEADEY T A A/ a3] REek AR HOR SR G AES
738k MH B2 48w s S50l thall ofef o} o] AMVR Q18| A5

A) A & 2= o)

2702 T »m-T.
-3 o QIS HEY v, ' 1 E59 AMVR 19 A5 AR g}
-ARPA o g IS E5A W, HUEE (el 0)E AHE-E
-HMVP ¥ 1. v, i) HMVP B ¥ o] A8 15 S| v 4 = AMVR

ANE 2=E ARG i) B HEE kel 0= ARE- St

- A (pairwise) TH. A 1, i) LO FH(LO )92} L1 TH(LL E3)o] TU3H
AMVR Q18| 4~ 5 2h= 9 352 AMVR 918~ 5 ALE8la1, T2 A9 T £ E
Fk(ell: 0)& AR/t ii) LO - E(L0 £5)¢F L1 FH(L1 E5)0] T4 &
AMVR Q19 45 Zh= 49 352 AMVR 919~ 5 AL838ta1, T2 A9 & 5
T AMVR QI =5 AFE-gHT)

- A& dEo] thate], UEE 2h(el: 0)& A&
]

FETHNE BE A EH Y, AR A EE e 7 d
Y-k o] o A Alefo] =W, AMVR 218 2~ MMVD 4 o] (3 Al)o]]
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[227]

[228]

[229]

[230]

34

P‘L
4 oz &

A 2l 5= vk 3 Qo] EFY AMVR 18] 3= &) 5=
Hi= Ho] i & o] B9 AMVR Qe 224 AAREE 5= gl
HE& A&t MMVDE A gk vl o] 2~ 22 9] W E & AMVR ¢19] =&
RNoem, 5 AMVR A H 15 7|02 MMVD 4ol Hol &5

S =X AAl(refinement) & A g =2 ) W o] A7 A E 5 vk

Ho] 2 g-# o]l WE] o] AMVR ¢8| A5 7|5 0 & MMVD Z o] go]E-9]
ot e e s S Hol & W FH 5 1-pel =iz 4-peld} 22 A 2] ko]
AeE 4= glorn s MMVD B4 oA AEld Aol & 7|+ S E AMVR /19~ 5
Aol ET 5 th MMVD A o] SIA] AMVRE| S &-& s17] o]t} whefA,
ol ¥ 73 o] Aeld MMVD Zolo] ulgl AMVR ¢l 8l ~E ¢Juo|ES 4=
AN

[3£7]

t
v}

-

A R T B D T =)

o do oo O N
Mool g poh

x

if(distance >= 4-pel)
imv_ide = 2;

clse if (distance >= 1-pcl)
imv_idc = 1;

else

imv_idc = 0;

<5, MMVD 2 0] 7} 4-pel =+ 8-pelZ A A = I THH o] = 3 694 Case
3(AMVR 19 ~(imv_idc)7} 291 749l tl-&3F= MMVD 2.2 A $ 1 L5
FrAFSF LR (3R 69] Case 39| 3@ 3 7HsAd o] A=), Wlo] 2~ g2 ¢] WE <]
AMVR Q19| 27100l 2} st b 22 gl elo| Ed 4= glvf. 23k, MMVD 7 2] 7}
1-pel o] /9] gho g AA W o]= & 694 Case 2(AMVR 21 ¥ 2= (imv_ide) 7}
121 Aol t-§8H= MMVD QA &5 3157 F-ASH L2 (3 69] Case 2°]
g 7he Aol AnE) 1= ]ivlol Ed 4= gl

=, MMVD 2 ZAlo] 7| ghR Ut A7 o, AMVR ¢19 2:3= 211 MMVD
e A FEE AAE 31, MMVD LA 9] A7]|7} 7] & ghE o 2o,
%471 MMVD H 9] 219l 2= A2 MMVD & A= 5 A A8 5 A4 =,
A1 MMVD {32 5 s MMVD o] eldl»~of thale] A2 MMVD A 9]
MMVD 2 Z A Wt} & ghs zh=t},

MMVD2] o] 2~ 2291 ME] 9] x, y gke] A 7]= 7] A (refinement) 9 g+
A8 5 5ol o] 559 AMVRY §-A18 a3 5 712 4= gt} T3
AMVR Q18] 271 A8 ¥ %] ¢F= 7492} strlef i th & Foll o &4 o] 4] girth+=
Aol vk whebA, B A A o= wo] 2 -4 q) B E] 9 ghell whe} MMVD 4 ©]
Hol &g AA = W2 Al Fgtt) o}l o] 3 82 MMVD 4 o] Qld] 29}
MMVD 2= A ZLE 2] @A & VeEhl = glo] 52 thE o &4, Hlo] 2~ 229
H e o] Zholl kel MMVD 4 o] Hio| & At W& YET




WO 2020/141910 PCT/KR2020/000067

[231]

[232
233
[234
[235
[236
[23
[238
[239
[240
[241
[242
[243
[244

—t e e e e e b e e e b e e

[245]

[246
[247
[248
[249
[250
[251
[252
[253
[254
[255
[256

e e e b e e e d e e

35

3k8]

Distance IDX 0 1 2 3

Pixel distance(CASE 1) 1-pel 2-pel 4-pel 8-pel

Pixel distance(CASE 2) | 1/2-pel I-pel 2-pel 4-pel

Pixel distance(CASE 3) | 1/4-pel | 1/2-pel 1-pel 2-pel

d| o] A8H = TR T I WFo| e o gol 4
dele] 529} ME S 7k 2xlo] = Lo A4

Case 1= ot o] =713 ZE=1}.

- FEEF o So] A8 ¥ AL, 4-pel FH Y ZA YL HETF AR E = B G-
(LO_x % 16==0 && LO_y % 16 == 0 && L1_x % 16 == 0 && L1_y % 16 == 0)
- e o So] A8 ¥ a1, 4-pel Y] ZA Y HETF AR E = B
X x%16=0&&LX_y% 16=0,X=0,1)

Case 12| =710] /F<-5 W 1-pel ~ 8-pel2] 7 2] 2 24 (refine) ¥ T}.

Case 1°0] FF55] %] X8l= 75, Case 201 o &k 2712 ofeff & A}

- FEEF o o] A8H AL, 1-pel Y ZA Y HETF AR E = B
LOXx%4=0&& 10y % 4=—=0&& L]l X% 4=—=0&&L1l_y % 4==0)
- EF o So] A8 ¥ a1, 1-pel A O] 2 A HE 7F AR E = B S-
X x%4=—=0&&LX y%4=0,X=0,1)

Case 22| Z710] ZF=5] 9 1/2-pel ~ 4-pel2] 71 2] & Z A (refine) ¥ T}
Case 1, Case 27} RF<5 5 A] &= 745, Case 30l &l &5t 1/4-pel ~ 2-pel €]

¢ & 28 (refine)d 5 9Tk ¥ WA Aol A A E = A Hlo] 3 o] Fu
A5 0 ghe shikel ofo] Fakatm, thE A5 iz e ghol 449 4

0] S o t}

D& Fdstet

e

A}<4-3F Case 1 W A] Case 3-& offj ¢ o

—_—

SEEEERS )
=<

=, Y
71 1 B2 1-pel

o]

A

-
N
N

©

of| & E0], Case 19 2272 oo} & 5 At}

- S o So] A8 H L, 4-pel F O =2 Q) W 7F ARG E = A5
(LOX% 16 =—=0&&LO_y% 16 =0)II(L1_x % 16 =0 && L1_y % 16 ==0))
- W o S0 A8 H AL, 4-pel H O] =2 Q) W 7F ARG E = A5
X x%16=0&&LX_y% 16=0,X=0,1)

Case 12| =710] /F<-5 W 1-pel ~ 8-pel2] 7 2] 2 24 (refine) ¥ T}.

Case 10] RF5E %] 33l 4 -5, Case 201 th$k 2271-& of e of ot

- e o So] A8 H L, 1-pel EH O 2 ¢) W 7F ARG E = S
(L0 x%4=—=0&&LO_Yy%D4=0)II(L1 Xx%4=0&&L1l_y % 4==0))
- o So] A8 H L, 1-pel FH O] =291 W 7F ARG-E = A5
X x%4=—=0&&LX y%4=0,X=0,1)
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[257]
[258]

[259]

[260]

[261]

[262]

[263]

[264]

[265]

[266]

[267]

[268]

36

Case 29| 27 o] THE5E]H 1/2-pel ~ 4-pel2] A 2] & 24 (refine) ¥ T}
¥ A Ao 3= AMVRO] ARG H A 3= - 285 714, AMVR A& o -2}
Aol AL = vk g AMVR o] 48 53= 7 $-(imv_dic = 1, 2) AMVR
2ld] 2] wte} MMVD @O] Hlo] = o] A4 ¥ a1, AMVRO] 285 A &=
7d-F-(imv_ide = 0) & A Ao 9} gho] -2 o) wWiE] o] H Al vhgof 7|Hlslo]

MMVD o] glo]&o] AA=E 4= 9]

<, AMVR Q1 g2 2 o] 2 §-2] 9] ‘ﬂEM] o] A A &= 1A 2372
& o seof] 7 wkake] -2 9l WE o] 28 5= MMVD 2 X Al9] H*Hﬂﬁ 4=
Atk ol & 50, AMVR Q18] 271081 A9, A 559 o5& A 22 <
e o] 2-8% = MMVD QA1 9|1z w2 9 WE ol ofs] XA = A A
3ol Viwkatol AAE 5= vk o 7|, A A E =, A i EE5 W 9ol
o : Aget Ao AHRFH 8 U AA(x JrE) /= 2] ek
(y #ZH3H)E ¥33 4= 2l
Vg Ao A A Ao o EELL,?SMH 59 ‘—f d&
A gahiz Bl A A &5 A2717F e 5= ATk
w2 e x,y ghel 7], = dAA £ /\} 1= <% 4
skl MMVD Q2241 gholl théh Bl o] £-o] A7 E <= St}

P
=] I

HAN(
HA

=, AMVR ¢19] 2~ 2 @ 4] £5 9] Afo] =9 lHPﬁ}Oi =2 HE o 48y =
MMVD Q. Z A e] HO7F AA=E = it} o & ,obell o) & b o]l =
T A

- AMVR 21¥) 2 (imv_idc)7} 00] 2L w x h > 256 & wj(o] 3}, wi= & A4 L&) Z
hi= @A 552 Fololl AT {2,4, 8,16} 2] MMVD Z o] H| o] & o] AR 4L,
71 9]ofli= 3 6 I 8o AFEE.

-AMVR 1927} 00] 2L w> 16 && h > 16Y 1 {2, 4,8, 16}2] MMVD 4 ]
HlolEo] AR5 AL, 71 9foll= 3F 6 1= 3 80| AR,

- AMVR Q18] ~7}0R T} 131 wx h>256 A o {2, 4,8,16}2] MMVD Z o]
HlolEo] AR5 AL, 71 9foll= 3F 6 1= 3 80| AR,

- AMVR QIEl =7 0E T 31 w> 16 && h> 169 W {2, 4,8, 16}°] MMVD
ol glo] 5 o] Abg¥ 3L, 71 2ol 3 6 1= 3 80| A&,

A7, AREE E5 =71 9F Bl alE = 7] & 4h(threshold) &= ¥ 73 2 5= 3l o,

,Zol7b s Aol AL | A F x ol 7t At E ¢ vk E=E AMVR Q19 2~
/EE H o] 2~ 22 91 W E 7} ﬂvﬂ a1 " 7 U FAs

FAA o] U A A= MMVDE] Hlo] 2~ 22 ¢ WE o] A7] (3 WHEk(x)
21.71 Q= 2 W (y) 2 7))ol 7Rkt MMVD F 1. {3 A4

AT MMVDQ] Ho] 2~ ZA Q1 M E ¢ x,y 4ke] =17]= MMVD
Z A (refinement) S Y 3+ A&l & F 58kl 9Jo] AMVRI A3 83915
=Eatr] Hlel AREE 5 v

-
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Distance IDX 0 1 2 3

Pixel distance(CASE 1) 1-pel 2-pel 4-pcl 8-pel

Pixel distance(CASE 2) | 1/2-pel 1-pel 2-pel 4-pel

Pixel distance(CASE 3) | 1/4-pel | 1/2-pel 1-pel 2-pel

[269] 372 & WA O AA el whe} wjo] 2~ 72 Q) ME 9 x, y glhol] whe} thE
Al "ol Eo] &dE = 459 o & vl

[270] 5218 - BAAM Y A AA e mpE Z A9 e o] 7]l 7]HEste] MMVD
FE AS AAs] A 5559 o E A g

[271] %210 ZAE nle} o), Al WE|((MV)7}F A1 7] & ZH(T1HET 2 Case
1ol 8l d8k= Al MMVD F2. 3 3h(1-pel, 2-pel, 4-pel, 8-pel)o] AF-&-= 5= 9l T},
-2 o) WE|(MV)7F A1 712 ZH(THEC AU 2o A2 712 (12)BE.ch =24
Case 201 &l &3t A2 MMVD -+ 1. 5] 3H(1/2-pel, 1-pel, 2-pel, 4-pel)°o] AL-8-2 4=
ATk F A HE(MV)7F A2 718 Gh(T2) 2.k 22w, Case 39 3 F8k= Al3
MMVD % 5. 3 3+ (1/4-pel, 1/2-pel, 1-pel, 2-pel)©] AF-&= 5= 3]

[272] A &2, A1 715 (T R A2 7] (T2 ofeliof ol A4 o= glom,
T ol whet th st gho] AREE 7 9l

[273]  T1 =128 (1/16 precision®] % &%= -, 128(8-pel), 1/4 precision®]| -8 ==
745~ 64(8-pel))

[274] T2 =16 (1/16 precision®] 28 ¥ = 75~ 16(1-pel), 1/4 precision 4 -& =] = 7 -5-
4(1-pel))

[275] A ME MV AL 712 G(T1) iz A2 715 44(T2) 22 vl alof) o ¢t
g2 ol o} ). AFiFEE of S (bi-directional prediction)©] AF8-¥ = A5,
ofef &} ol Lo, L1 =2 ! WE Y x, y7} B e E o Ut

[276]  (LO_x>T1&&LO_y>Tl &&L1_x>TI && L1_y >T1)

2771  LO_x& Al <5 WaFroyel thgh =29 W o] 33 W A7) (x 4h), Lo_y+
Al o5 Loyl ek 22 WEl o] A WEF A7)(y 4hS VER T,
L1_x3= A2 of| S WaHL Dol gk 291 M o =33 WhaF A7](x 4h), L1_y+
A2 o & kLol dek 221 WE o] A weF A 7](y thE HERATH

[278] W of 2 (uni-directional prediction) (LX, X =0, 1)°0] 285 = 49, #o]
=24 e 9 x, y gho] L= 5= 3l

2791  (LX x>T1&&LX_ y>TI)

[or

[280]  LX_xi= All E3= A2 o 5 W HLX, X =0, Dol thek w2 <) de| o] 4=
A 7](x Fh), LX_yi= All 1= A2 o] 5 WHLX, X =0, Dol thek =29 WEl 2

2 g 2171(y ghE e,
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[281]

[282]
[283]

[284]
[285]

[286]
[287]

[288]
[289]

[290]

[291]

[292]

[293]

[294]

38

Egh P oSl Agx= A, L0EE LI 239 WE7F e d 4
o, oo} o] k= = 9]

(LO_x>T1 && LO_y>TD Il (Ll_x >T1 && L1_y >T1)

npzb7EA) 2 e aF o S(LX, X =0, Dol A -&¥ = 45, wlo] 2 82 9] HE <]
x,y #kol are]d 4 Sl

(LX_x>Tl && LX_y>T1)

tE%L Ol:H]—S]: oﬂ,%o] XJ_Q.Q‘L;— 751_0,4, LOE>=11 Hcl—éo]: %;d o] H]]E1 7L7L9] X
E=y kol argE o ok

LO_x>TLILO_y>TILILL x>TILILl y>Tl

A7 A 2 e EF o SHLX, X =0, Dol 285 = A, Aol 2= 12 Q) W o

x By ghol arelE = 2l

LX x>TLILX y>TIl

223 5232 B g Ao A AA e w2 g2 ME ] 7] 73 EZ
Afol o] 7|Hksle] MMVD $ 1 3-8 2A35H7] Y3t 5559 o & A&

—“i““ﬂ H 1 A Aol = MMVD2] Hlo] 2 221 ¢l ME o] Z17]|(53 Wak(x)
2 Whaky) 7)) B E5 Alo] o) 7]Rksto] MMVD X, {3

O

{

.

o

Distance IDX 0 1 2 3

Pixel distance(CASE 1) 1-pel 2-pel 4-pel 8-pel

Pixel distance(CASE 2) | 1/2-pel 1-pel 2-pel 4-pel

Pixel distance(CASE 3) | 1/4-pel | 1/2-pel I-pel 2-pel

Iz 10__ H /\1 ]

71 HlolEo] T .
7ol wE Aol 229 523 JJrﬂo]usm ol t}.

5220 wpEWH, Wlo] 2 A ME(MV)7F Al 75 F(THEL & ), &5
ALol Z(BS)7F Al &5 Alol = 7|55 ¢h(BS_T1) Rt} =1 Case 1°]] 3l d3h= Al
MMVD % H. 3 3(1-pel, 2-pel, 4-pel, 8-pel)©| AF-8-% 31, -5 Alo| Z(BS)7F Al1
E5 Alol = 7|5 BS_THET 2 A 29 Case 391 3 F3k= #13 MMVD
T 1 3] 3H(1/4-pel, 1/2-pel, 1-pel, 2-pel)o] AF-&-2 4= it}

L Hol 2~ 22 Q) MEMV)7F AL 7] 5 F(ThHXE G 2EAV a1 A2 7] =
TR 2 o), &5 Aol =BS)7F A2 E5 Aol = 7] #H(BS_T2)E.t} =4
Case 201 3l &3t A2 MMVD K1 3(1/2-pel, 1-pel, 2-pel, 4-pel)©] A-&% a1
E5 Aol Z(BS)7F A2 E5 Alo]l = 7] 4HBS_T2)R.of 2P A Y 2 S ™ Case 3]
3= A3 MMVD 5. 5] 3H(1/4-pel, 1/2-pel, 1-pel, 2-pel)©] AF-&= 4= 3t}



WO 2020/141910 PCT/KR2020/000067

[295]

[296]

[297]

[298]

[299]

[300]

[301]

[302]
[303]

[304]
[305]

[306]

[307]
[308]

39
o] 2 &2 ME(MV)7F A2 A2 715 gh(T2) Btk 27 229, Case 3°]
& F5hi= 413 MMVD F 5. 8 F(1/4-pel, 1/2-pel, 1-pel, 2-pel)o] A2 5= )
%230 wpEW, Ho] A L) ME|MV)7F Al 7] & A(THET = v, 52

ALo]l Z(BS)7F Al &5 Alol = 715 ZHBS_T1)E.t} =¥ Case 191 3 & sh= A1
MMVD % H. 3 3(1-pel, 2-pel, 4-pel, 8-pel)©| AF-8-% 31, -5 Alo| Z(BS)7F Al1
E5 Aol = 7| #hBS_THE.TF 2F AL 2 21 Case 201 3 F3F= A2 MMVD
1 Z3H1/2-pel, 1-pel, 2-pel, 4-pel)o] AFE= 5= gt}

EgH Aol 2= A9 MEMV)7F AL 71 E FHTDHE T 2AY 2o A2 7] &
TR 2 o), &5 Aol =BS)7F A2 E5 Aol = 7] #H(BS_T2)E.t} =4
Case 201 &l &3t A2 MMVD X %] 3H(1/2-pel, 1-pel, 2-pel, 4-pel)©] AF-8-%] a1,
5 Alo]l =(BS)7F A2 £5 Alol = V| #kBS_T2)RE. v} 2HA Y 2 Case 39
& F k= A3 MMVD 3 X f $H(1/4-pel, 1/2-pel, 1-pel, 2-pel)©] A2 4= 2l T}
Ho] 2 2 WEMV)7F A2 A2 7] (T2 B ok 27 v 2201, Case 391
& F k= A3 MMVD 3 X f $H(1/4-pel, 1/2-pel, 1-pel, 2-pel)©] A2 4= 2l T}

ol uff, A1 715 (T R A2 7] & FH(T2) of e &} o] A4 4= A om,
Tl o) upe} thFsk gho] AR o Stk

T1 = 128 (1/16 precision®] % &% = -, 128(8-pel), 1/4 precision®] -8 ==
745~ 64(8-pel))

T2 = 16 (1/16 precision®] 485 = 9 16(1-pel), 1/4 precision 4 &5 = 4 -
4(1-pel))

L3 AL A2 EF AFO] £ 7] FHBS_TI, T2)i= ol o o] A= 4
RO}, o) = Bt oo Edat WA E o ot

BS_T1=32

BS_ T2 =16

Aol M (MV)$} A1 715 FH(T1) = A2 7|5 h(T2)32] vl ate) of 3t
g2 ol o} ). AFiFEE of S (bi-directional prediction)©] AF8-¥ = A5,
ol 9} o] L0, L1 &2 ¢ WE 9 x, y7} ¥ a1ed = Sl

(LO_x>T1 && LO_y>Tl && L1_x>T1 && L1_y >T1)

LO_x= A1 ol S Wakroyoll gk 2291 We o] =33 W A7](x 4h), Lo_y+
AL o = R0yl theh =2 ) WE o =24 Wk A7](y b Ve,
L1_x3= A2 of| S WaHL Dol gk 291 M o =33 WhaF A7](x 4h), L1_y+
A2 o = kLDl ek 2 WE o =2 ek A7y 4HE WERT

W of 2 (uni-directional prediction) (LX, X =0, 1)°0] 285 = 49, #o]
=29 HE 9] x,y gho] aeE 5 Ut

(LX_x>T1 && LX_y>TI)

LX_x3= A1 B3z A2 o] S5 W aHLX, X =0, Dol th gk 2219 WE o] -3 vk
A71(x %0, LX_y+&= Al B A2 o5 HEHLX, X =0, Dell th gk 22 ¢ WE 2

TH T A7y #hHE HERITH
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[309]

[310]
[311]

[312]
[313]

[314]
[315]

[316]
[317]

[318]

[319]

[320]

[321]

[322]

[323]

40

g U ol Fol A8 A9, LoEE L 249 HEvE aed 5
show, ofef el gol el o= ATk

(LO_x > T1 && LO_y > T1) | (L1_x > T1 && L1_y >T1)

TRREZEA R, e @ ol S(LX, X =0, DOl 483 1= -5, Mol 2 w2 WE <]
x,y fol g 4= glt.

(LX_x>T1 && LX_y > T1)

L FE ol 5ol A8 5= A9, L0 L8R 24 WE 77k «
Ei=y ghol are