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S1100 ... Apply DMVR to derive refined LG motion vector and refined L1 motion vector on basis of
L0 motion vector and L1 motion vector of current block

S1110 ... Derive prediction samples for current block on basis of LO prediction samples derived on
basis of refined LO motion vector and L1 prediction samples derived on basis of refined L1
motion vector

S$1120 ... Generate recovery samples for current block on basis of prediction samples

(57) Abstract: An image decoding method according to the present document is characterized in that: decoder-side motion vector
refinement (DMVR) is applied to derive refined LO and L1 motion vectors on the basis of L0 and L1 motion vectors of the current
block; prediction samples of the current block are derived on the basis of LO prediction samples derived on the basis of the refined LO
motion vector and L1 prediction samples derived on the basis of the refined L1 motion vector; and recovery samples of the current
block are generated on the basis of the prediction samples, wherein the LO prediction samples are derived on the basis of an L0 reference
picture and the refined LO motion vector, the L1 prediction samples are derived on the basis of an L1 reference picture and the refined
L1 motion vector, and in the step for deriving the prediction samples, whether to apply a bi-directional optical flow (BDOF) process is
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0
T A ZALE LA 9 9| (FoF #2132 (3))

determined on the basis of whether a first POC difference between the current picture and the LO reference picture and a second POC
difference between the current picture and the L1 reference picture are the same.

(57) LA B T Ao n}2 g vamd e dA E52 Lo 2 L1 223d HHE 782 2 DMVR(Decoder-side Motion
Vector Refinement) & 4 -4-3to] ]5tel® Lo 2 L1 238 HWEE S&8tn, 2|99 9 Lo 23 WHE 7|bto g E&5e
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MEEES E5ste dAE, 94 "Jﬂg]rLO +3 A 9f o] A1 POC xhol et A A ¥ 9} L1 3z I X of2] #|2 POC #}o] 7t
ZAskA] o] B 5 78k o 2 BDOF(Bi-directional optical flow) ¥4 2 4 -84 o] -5 ZAA 5l= 212 54 o= 3t}
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25t 2= ol ). el F g H|t] 9/ AL
(e}

19978 Aol ¥E Aojtt, Oﬂ o] i-Afell A AHA
HHH A AT o] = VVC (versatile video coding) 355, EVC (essential video coding)
¥, AV1 (AOMedia Video 1) 3£, AVS2 (2nd generation of audio video coding
standard) B=-5= ZFA| O H| U] @/ F W F(ex. H.267 or H.268 &)l 7RA] ¥ +=
Wil A8 4
01 Ao A= BIH @/ AL ol TeE thFe Al &S A, vE
gliz e A7l AA el &2 M= ek o] =3 = .
Aol A v 2 (video)s= Al KHE] & 3 of I 2 J(image) & ]
vk = vk 3 A (picture) = L ¥EA O Fof of shute] A=
:LHEAl&W’?Pmew%%(w%i%ﬂ%ﬁﬁgﬂﬂ
T8 E @9l olt). &Efo]l 2~/EF S &) o] 42] CTU(coding tree unit)<
CBhue] A = Ehuf o) Ate] Lol Ayeld 2 S Al E S Qi)
ek ol el o 74 ol el B e
st} ool Bt &8 283 4= vk Bl I U] BFY o]ul 9] CTU 59
ALZy o & e 9= 91 THa brick may represent a rectangular region of CTU rows
within a tile in a picture). B} T} HE 52 FEAYE = 9la1, 7 HEH &
A1 R W 3k o] 9] CTU &2 742 5= A THA tile may be partitioned
into multiple bricks, each of which consisting of one or more CTU rows within the
tile). th=o] B 52 FEMYE A FS Bd2 £ B o 51 5 JthA
tile that is not partitioned into multiple bricks may be also referred to as a brick). H. €]
_/_\‘zﬂg.\ﬂj%f—‘ ;ﬂrg/\qug}:CTU%,] E7<46} ;(]-ZJ O{j?ﬂo 14_]:/]_141 2=
9101, 47] CTUES B8 ol 4 CTU #2827l o2 428 5 9o, 61l
0 B g7 B 4] neEe] gy 2A0E dsser A
a1, 19 571 %A W BB 7] F A9l ] e E] U 20w
A2 02 Ay = 4= JTHA brick scan is a specific sequential ordering of CTUs

partitioning a picture in which the CTUs are ordered consecutively in CTU raster scan
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in a brick, bricks within a tile are ordered consecutively in a raster scan of the bricks of
the tile, and tiles in a picture are ordered consecutively in a raster scan of the tiles of
the picture). Y& 54 Bd & 2 54 g & o|Ul 9] CTUE Q| AL

% 9 o] TH(A tile is a rectangular region of CTUs within a particular tile column and a
particular tile row in a picture). 7] B} A& CTUE Q| AZF g ola1, 7] AR2)
G2 7T HAA o] oloh L xol & 2ar, YH|= I A shehv|E A E

o] Aelx g AE ofslo] WAE 4= A TH(The tile column is a rectangular
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region of CTUs having a height equal to the height of the picture and a width specified
by syntax elements in the picture parameter set). 7] B} ¥ 8-& CTUE 9] A}Z}
degolar, 7l Akt G2 = A et A E o] A8 g 45 o stel
YA E = WHIE 2L, Fol= 7] B A 9] Folek A 5 ATH(The tile row is
a rectangular region of CTUs having a height specified by syntax elements in the
picture parameter set and a width equal to the width of the picture). B} 2712
A E e Y8 CTUES 54 &AH4 Lu g vekd 5= i, 271
CTUE- Bt Wl CTU 2~ 27002 5402 AdE 4= gla, 2 A 1
BFd 52 A7 FA o A7) Bl 59 sl aE Ao R sy og HHd
A THA tile scan is a specific sequential ordering of CTUs partitioning a picture in
which the CTUs are ordered consecutively in CTU raster scan in a tile whereas tiles in
a picture are ordered consecutively in a raster scan of the tiles of the picture).
Sofol 2z N o] A5 HYELS PS5 Ua, 47| oA HYEL
shu-o] NAL R-4lefl 3232 5= A TH(A slice includes an integer number of bricks of
a picture that may be exclusively contained in a single NAL unit). & &}o] 2= 4= 2]
AT EFAER THE 5 Qo iz shubel Bl e] g d H el el A%l

AlE 2= 25 A THA slice may consists of either a number of complete tiles or only
a consecutive sequence of complete bricks of one tile). ©] =4l ol 4] B} 1551}
Lolol A T8 5 ) o & B0 B Aol A tile group/tile group header+=
slice/slice header= &E¢] 5= )

= A (pixel) = #(pe S Shbe] TA(EE Pah g TS Aol U9E
oful gt 4= v}, g, 2 Ao th3-8h= &0l 24 A E(sample)' o] AH-&-E ¢
QI AE S Aua o T Ei 24 g thehd 5 9o n, Frh(luma)
A 3-e] = A=) A gk ek 5 9131, 2L &k chroma) 4 %] ) 4/7) 4
RS vhebd S5 QT i AE L B4 SueloH el H A o8 S

9131, ol @] & = Agko] F35 Eulolo w WMEkH W F ok v ole) A o] Mk
AFE o 5% 9l

Sl unio® 94 AE9) 718 we B e 5 gl §
2 e A E AR F Holw s E £33 4 9)

=
Shube] Fok 5 0 ool R rkex. b, on) $5-E F S ULk FUl

7350l whek A B (block) B3z 9 S (area) 5o] G0l 9k F83}o] AhE 5 9l
A9 5, MxN E52 Mol A3t N o= o] Folxl AEE(E=
A Z o glo]) = W2 7 5 (transform coefficient) 52 A F(ET o oh)&
23 59

o EAfell A e} iz /= 0 B S| AT L), o & Bof, "A/B"E A H/E

B"i ] }_\_-]IE]J_, "A, an‘;: nA 7_(/1;]?_31_4: B"i EHAqE'IjI‘, %7]—3_—]]9—?—, nA/B/an‘;: "A,
B U/EL C F Aol sl S ol n| gt A, B, C'5 VA, B W/EE CF
Ao & st E 2| u] gt} (In this document, the term "/" and "," should be
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interpreted to indicate "and/or." For instance, the expression "A/B" may mean "A
and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B/C" may mean "at
least one of A, B, and/or C." Also, "A/B/C" may mean "at least one of A, B, and/or
C.")

FIHH O R, B FA M "EEE R/ EE R AT o & B0, "A BT
B"2, 1) "A" REZ o] &taL, 2) "B" W ev| sk 3) "A 3 B E o[ e ¢
Atk g TS, Ao "2 T o R T
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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(memory, 270)E X gHalo] F-A = 4= Q1) o F53(220)= <1H
(221) ® JIEZ o F57222)F T8 F Ut A A FE A 72300+
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TE7F A AR E L vlel Y] B 2 J/EE HY Y 27 Yol 484
T Utk = vpel Y] B v A AEE 5 Gk U o] 3 A
B AT AY FE S /Hhe R B A e a2 dart aE = gl of
AT Qg EAN E TG a8 2 7o R A I frylo] viE HE
I FH o AMEE Qi Ei= E Qo el 7Y {45
A 714 & (recursively) B.UF 3H9] 51220 51 FUlER Lo H 49
Atolz o] I frylo] HE AY FH o R AMEE 5 vt o 7| A 2 Al
& FeshE d S, HE 2 5 T dAE 23S g QdTh ohE ol E, A
A 2] 752 o] = 1Y (PU: Prediction Unit) £+ ¥ 3+ 5§51 (TU: Transform Unit)<
O 238 7 vt ol A A7 A5 FH 2 AV fE 5 A7 A
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AMVP(advanced motion vector prediction)
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[84]

[85]

[86]

[87]

[88]

[89]

[90]
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ki
T
)
I

T2 = oo a s X B
ofF AL AEY Bo] A7t FAD F LS AL sk Lok
ShH | ~7] B 2/ = M A] B.= = MVD(Motion Vector Difference) § o] <=3
B0 $49 ME S /WO A BB £HYL oS5, 21
o 2ol 1ot A @A E hehdch, 227 B R/ A B 3
NA35F7] 9181, DMVR(Decoder-side Motion Vector Refinement),

BDOF(Bi-directional optical flow) 2.5 5-& 4-&3lo] 2 WH &
2] 7} ¢l (refine) & = $JtF DMVR, BDOF 2. == & 4] B2 0| (rue 4ol = 0|
485 7 30) A 5 e

5= 45= true ol 59l 4 DMVR(Decoder-side Motion Vector Refinement)<-
ek Aol A A E AR EHr] e ot

DMVR-& Tl 2T oA 1 559 F29 A B E ¢ 32l (refinement) 5} ]
£79) 6|58 5233 W ol o). DMVRo] A& 83 7%, T 210] 3=
™ 2] (merge)/2> 7] (skip) Z.ol A 9 552 &2 B S o] &3] AAH
Bl = S (template) S 7| WFO 2 cost H| L E T3] 23l ¥ 22 A
5%, o] 75, o149 A1 198 4 glo] § 49 %] GUED ol

%L% H‘— 8]:/\1—}\] 7] 2= 015}

wEA A, A o] el gle) Uag AN S 952 Agsht, B A
A A elol] uhE DMVRE Qlad o) A% BUs iy o2 e 4 ek,
w42 Az, 0ay 21 lis0 2 listl (
29l AR)(el: MVO 2 MVl o8] 4053 o] 5 BHEE, B2 BEE)L
Zota, £%H 0% BREL A

ol 71
template)=- A AT = A TH(step 1). A7 A, =
H

W3] BEAA P B8] £49) HRE o
vebdd 4 9)
A, v a1y A= '1E Y v A (template matching) & 2H2 &3 §1& 9 7

I o] AE Qi At ghs H A sk =29 WE (A MVO 2
S Sehstep 2). o171, AE Qe 2 AH el o] A%
E59 9 dds Uehdi, A& 49 A 49, JAx 99, 84 49
T eor XAE 4= 9t} =2l n A E2FS vl =L
o] ME QA3 cost 54 wha At 48 £
PETO'] cost = A ol = SAD(sum of absolute differences)”} ©] &
cost 24 A f3l¥ SAD7F AFEE 4= 91T}, o] ml, matching cost™ SAD(T -
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[91]

[92]

[93]

[94]

[95]

mean(T), 2 * P[x] - 2 * mean(P[x])) &= o1& 4= At} o] 7| T+= H1 &£ &
Lebhan, Plxjiz B39 L) B8 vhebuleh 1ol 27 9] B 93 7)ol
thste] H A FEH costE AHEdh w24 9 WE = 734" 2219 e (7]

=29 WEHE ﬂ%xﬂ s E A aElE g vk & 4] ZAH vke) o] T 7Y
A= 74N E 2o WE MVo 2 MVl'E 01 goto] HF P o5 A,
HE LT S ESE AT 7 Uth A AA I 2A, A EEE 2L
=29 e fE 913 multi-iterationo] & ek o = A} E 5o ALgE
4= drt

A Ao M, v my A2 = 27| 229 BAF o 5, Tl WA/
BEE B2 B o5 L5 E FA717] Ylste] DMVR
= _

= =1
ol g Bo], tamd A AAl BEe 6F wrst
AA EFoll Hasdol &AMd a4 JHE
710 E ¢ HO o] 2 A7 ) kel ol F el Sl 485 =
[e) E

%5+ SAD(sum of absolute differences)% A}-8-3Fo] DMVR(Decoder-side Motion
Vector Refinement)2 =381 8Fi= 3} o] & A Ao & A 3517 98k mH ot}

gt upe) ol tlmd A X]i= DMVRS 8 glo)| gloj A, SADE o] &-3}¢]
matching costE &4 & 4= 9l E} ] AN &, & 5o A= Bl Z a8 A A 5K
a1 T Z2 I A o F AEZF MRSAD(Mean Sum of Absolute Difference) S

Aateiol 719 ME S 2lstel o g & A 5 e
MRSADE ©|-&3h= 4"aF vl & (bilateral matching)®] & A Al ol & eI
58 Fxetd ﬂ =] list0(Lo) W el = A 9 H—‘?H(MVO)Oﬂ o] &
IA1 ¥ 3= ()l 1A 34 E Lo A H A Aol A =58kl list1(L1)
Hcl— /] %;ﬂ ol HﬂH(MVDoﬂ /]3]] ;q ]QT‘:_ Q_ (}\ﬂ )/] o]z% Q_/\E L1 zul
A el =5 g Ak Le) i, v Ay A= Lo Fx A el e
AA stAE AA o= 221 HE ol ofsf Ay = L0 oS E5(5, L0 =
E5)T L1 2 A oA R A A& E AA sk 22 W o &
AP EELL 5 55, LL 32 £5) 9] MRSADE Al4Fsho] matching
costE SAT 4= 3t} olu], vy A AX] = H A costE ZE= B X H (S LO
o BE3 L1 oS 55 719 H 4 SADE zhi= g4 oS ¢ ugld &2 <)
HE Ao m dud = vk =, g ald 2 9] WE A
Z A costE ZHE 3FA Y A|(LO o
e of L1 2 FA oA A& costE Z2EE 314 AA(LL €S E5)E VM7 &
F/]Tﬂro]ﬁ Ll 24 e S £33 5 9}

A of 22, matching costE Al Ak ) 7,}}_ Hz]o] Al oJdo] HAHE T
Wk o] Z-2 regular 8 tap DCTIF interpolation filterE A}-838}o] 43 = 4= 9lt},
3k A o 22 MRSAD A2 16 B E A 7F ALS-E 4= o, i HE
] sto] MRSAD A4l o] Hell Ze]-8 2/HE= by Aol 485 %
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[96]

[97]

[98]

[99]

%%L upe} o] A A 5ol true ol Fol HRH = A9, BelS AN E
Q57| ¢35kl BDOF7F AF-8-2 <= 1t} BDOF(Bi-directional optical flow)+

ISl A8 A% AL §AY A2 s ol
o % AEES A 8 AHeE ek o] & Sof, BDOF: 4xd
S%@memﬂﬂﬂHﬂ£%$al.zBmm~ﬁm 5 ] 4x4
AMHEES 992 F3E & glrh s, BDOFE 7 Aol tistelwt 484 &
o]u} = BDOFL ﬂiﬂ} HT,‘:_L ] Eﬂo}oqm XJB.E] /\1: o1J_ Tu} HT,E_L g_;
AEnf AR tdte] A= 5 9t}

BDOF 5.5 = 1 1 4 of| ] el = vl9} Zo] o H2AE o] 790l
smoothd} T} Al 7H4 5F= 338} & & (optical flow) 7I1'd S 7| HF S 2 ST}, 4x4
A B3 zhotel gal, L0 E L1 o5 A EE 1] Aol it A2 onH
%79 2 TIRE (v, v)7h AR 5 9Eh 225 228} 2] I WE = 4xd
HugsdA ez A% k5 2487 990 A48 5 9l

43 DMVR % BDOF=> true %ol 58 21 -8-35F= 2 5~ (o] W, true %ol 52

A E5o HAE Vo2 vpE whake] A2 I A oA 22 o Z/E S
A5 Yepdth 2129 AR E g 9elsle] o 58 38 7| E2A, I Y
SHAE A olo] AA L A HIeko 7 o] o= A -5 /A E AL
A= oA f-AFS g el el HE 75 d-S o 4= At gak true
Ao Zo] =3 ¥ = 74-9- DMVRS 4 835}17] 913 27 3} BDOFE 4 £3}7]
Aot 2Hol g=7] witel], Z Vs E vt X o 2 ofe] Hel 27 A AE
T3 AL A oF st} o], B Ao M= A A EEo HEE = oS
BB ARG QoA 27 AAE FetE AH S MAg o2z, tEY
HAE D AAs Hol A a8 A - = WHS Aoket

S Z 12 7129 true A= Aol DMVRS 2 £3517] 93 278 veld
Aot} ol YLt 2AES X5 W= v DMVRS & 838 = qlt}
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[100]

[101]

[102]

[103]

[104]

[3E1]

- sps_dmvr enabled flag is set to 1. : SPSH A signaling

- merge flag[ xCb ][ yCb ] is equal to 1. : MERGE/SKIPY! I &

- mmuvd_flag[ xCb 1[ yCb ] is equal to 0. : MMVDZ} O} Of H&
- predFlagLO[0][0]=1 and predFlagLO[1][1]=1. : &43E o=

- DiffPicOrderCnt (currPic, RefPiclList0 [refldxL0]) - DiffPicOrderCnt (currPic,

RefPicList1 [ refldxL1] ) is equal to 0. : TrueBiO| 10 31X =Ix|o} 2F HIGEO| reference

picture2te] AHz|7} M5 YU (O|SIHM KL ‘referene picture HE|'= At7|9} ZHe2

o|o|E LtEHE £+ RAth

- CbHeight is greater than or equal to 8. : 52| Z0| (£ 37])7I Threshold (ex.

8)ECI 2 AL (847]A Threshold? OJA|= CiFEt £ QlCk

N

- CbHeight*CbWidth is greater than or equal to 64. : 52| AIO|= (E& 37|)7t

Threshold (ex. 64) 2C} & AL (017|1A Threshold? Ol Al Ci¥FE = ACh

oy
N

% 18 #2314, 1) SPS(Sequence Parameter Set) A B 2~ of 4]
Al ¥ = 32 A B (9 sps_dmvr_enabled_flag)E 7| HFS. 2 DMVR 4] &
o] Ask 4= o). o 71, E W 1 A H(el: sps_dmvr_enabled_flag) true
el = 718 DMVRO| 7F&(enable)&H 4] o] -5 L el 5= ST}, o 7o,
sps_dmvr_enabled_flag7} 191 4 9- (, true & ol = 7| ¥k DMVR©] 7}-8-3F 74 -9-),
DMVR 7}H& o 27 & vESeh= 2o 2 dde = Qi

2) WA BE/2~F] REE AMESA] I o5& Fst=AE Ve =
91 B(: merge_flag)E 7| ¥F O 2 DMVR 48 o] & A4 5 9

ol 1 th, merge_flag7h 191 4 5- (55, 1A B=/223] R EF AFESto] Q1H o5&

FshE A9, A Br/aF] B AG o 2308 whSshE 1o dhdk et

‘F }%Iq'

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
HEE A4 &= A9, MMVD 2.8 A8 o] i 2718 9&E5tE o=
seket ZF 9} .

o ke

Y
Mo g

rUhL

e = o=
757@% T 9}3}. 0471* T 011%% A AAE 7|2 HE T2 Wl
EABh= 2 A ES Ve R 3 H = ?JH Oﬂ%% LHER = Sl o
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[105]

[106]

[107]

[108]

[109]

[110]

S

SR w
=3
5) true el ool A A A & Fbake] Fx I (ko] At e LA
75 7|HtS 2 DMVR 4§ o] L& 24 5 Qo). =, dA A4 9 Lo F=
A (S, Fx HA g 2E L0 W Fx I ) ko] Al dA A9 L1 Fx
ﬁﬂ(é, ZxAA g 2E LI el Fx FA) ko] A7 3E L ghA

25 Fdsl &= Qlt). o & £, 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=

Sk = Qlan, U o S o it 2 S W= AloR ¥

9

&l
&l

30

2

6) 34 £-=2] 7 o] (Height)7} ¢ Al #k(threshold) B.TF 4] o] L& 7|qko &2
DMVR A& %5 AR 5 Ut} o & Sof, dAAl 559 do]7t 8 o] i<l
A5 AA 55 A7I(do]) 235 sk Ao m Add 5 3l
7 AA EF2] A7 7F QA Bh(threshold) Bt 4] o -5 7] @_ho_;cz DMVR
Ag o BE 24 oot d & 5o, dA 859 A7), =
7‘401 (Height)y* B (Width) 7} 64 o]/l -5, A &5 Z7[(Aol*H]) =271
Z3t= Ao g wast 4= 9)
qzm A2 = A7) 719 174 D WA 7)E vES3H=A] o H
Hg o] RLE AN Ry = vmy A=A F 19 2AE 1) WA 7)0]
B5 95 = A 9o DMVR-E 283510 true ol =&
19] 2715 T stybetl RESE A Xk 4 9ol DMVR :
e % 2= 7159 true o= Ao BDOFE 423517 93t =278 e
Aolt}, obeff YLt 275 B <53 1l BDOFE 4 & %
[3E2]

- sps_bdof_enabled_flag is equal to 1. : SPSO|A] signaling

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

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

- MotionModelldc[ xCb ][ yCb ] is equal to 0. : AffineO| Ot Z P

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

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

- cldx is equal to 0. : LumaOi%t HE
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[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

371 &

—_

25 #23HH, 1) SPS(Sequence Parameter Set) A B 2~ of] 4]
%= &3 2 A H(: sps_bdof_enabled_flag)E 71 HF 2 = BDOF 4 8-
HFE AR 7 A} A7 A, E3: 2 A H(ell: sps_bdof_enabled_flag)+= true
o Z 7|9k BDOF7} 7F-&(enable)3FA] o35 vJeRd 4= 9l T}, o 7o),
sps_bdof_enabled_flag7} 191 4 $- (5, true ¥ ol = 7| ¥+ BDOF©] 7183t 7 -,
BDOF 7}& of i 271 & Wkt Ao = detd = lr)

m%%%ﬂ%%&%ﬁb]ﬂ Z 7|0 2 BDOF 4§ o -5 A4
AUTH A7 A, it ) 5S AA HAE 7110?-—7‘1?-— v & ekl EA) 5k
2z I ES 7|HEo 2 423 5] = Q1 E] Oﬂ S Ued 9t o 2 =
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 ol S A A] o & 7|HES 2 BDOF A8 o3& 243 =t} =,
AA AHE 7L 2 Lo Fax A A (5, = A g 2E Lo o Fx I x))%)
Ll FZ A, Zx2 oA g 2E LI W JAx2 A7 A o2 A2 o&
Hbgko]) 9 X sl=A] o] & ekl 4= 9lt). o] & 9], DiffPicOrderCnt( currPic,
refPicListO[refIdxL0] ) * DiffPicOrderCnt( currPic, refPicList][refIldxL.1] )7} 0X.T}
e AL A TAHE Vo R oku]—skg] ZZ A7 AR T E Hlako)
A A sh= A0 =2 dsto], rue B ol S o 21& TSk Ao Addd ¢
AN

4) o] 3¢l R =7 AL ¥ =% o] & 7|4t o & BDOF 4§ o] & A4S 4=
ATt 71 A, o 39l W =TF ARE E =4 o] H-3= MotionModelldc S
Srato =) At 4= 9t} o & S0, § %% MotionModellde 7} 091 7 $-
o} Ql BT ANE ] A] &= Ao kst 4= 9la1, o] g oyl B A g
AR 21 St Aoz Adsd 4 9

5) WA Bro A o] QIE] o So] MHES Hf*’-— FYPE =4 A FE e =

Z ¥ 1 4 B(l]: merge_subblock_flag)E 7IHF O 5 BDOF 4-& o] 75 A4 4

At} ol 71 th, merge_subblock_flag7} 091 74 -%- (5, A B E5F @9 & WA B}
A G A = AP, AEES 7IRE ] 5 o] B 2718 viSeh= o'
sekst = Qo

6) GBi7} EAI8H=A o] -5 7|Hk 2 & BDOF 44 o] -5 A4 & = Qi)
o] 71 M, GBi7} & A 8F3=A] o] 3= GBi ¢ ¥ 2 A H(of]: Gbildx)E 7§t o &
Fsl =t} o & 50, Gbildx7}F 08! 74 $- (55, Gbildx 7} t] £ E <] 74 -5-), GBi
AR 2 & WSSt Ao ® Aetd =l

7) @A E5 o] Frh(Luma) A& E38HE Tk &
BDOF #-& o -5 24 4 v} 2], Frp E5
AT (o cldx)7F 08! A5 (5, Frt &5 A9, Frt &5 oAF 271 &

}_g}k—_ ARSI _\'i]-r/}al— 2= o}]\q_

vy A= 7] 29 271 E 1) WA 7)& vESsh=#] o] ol u}e} BDOF

>~
o, ﬂi

|1

il

X &
i ru}&

A
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[119]

[120]

[121]

[122]

[123]

AE F et e vEE A ok 25

¢} #o], DMVR} BDOF9] 2§ 271 0] 3= Fdshal o=
FrAbst AL thE T 7] Eo] WAl el M= 23 o] FAdE A g0l i 7 V|
U AAE FYSHA H o2, g s 7 .
olof, B F-xj o] A= 4o = Alo] DMVR¥} BDOFS 22317 93k 58 % ¢l

=)

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

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

- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0]) - DiffPicOrderCnt
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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[136]

[137]

[138]

[139]

[140]

[3£5]

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

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

- ChbHeight 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 1:is equal to 0.:: subblock: & & w > =8 &8 h>=8
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[141]

[143]

[144]

[145]

[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.
ChHeight is greater than-or equal to-8:

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

- ...merge subblock flag[ xCb ][ yCb ] is equal to 0. : subblock && w >=8 &8 h>=8
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[156]

[157]
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[159]

[160]

#3423 vl sk o] DMVRE @A) ¥ 5} parel F #xi1ke] 7 et 4%
o 4§-3Hi= Wb, BDOF= @A 749} g o] F2 9 A1)

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

to 1.

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

RefPicList1 [ refldxL1]) is equal'to 0: True biO]D ¢F 30| reference picture

HElZt 3
- MotionModelldc[ xCb ][ yCb ] is equal to 0.
- merge_subblock_flag[ xCh ][ yCb ] is equal to 0.

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

cldx is equal to 0.

7] %95 Fx3HH, BDOFS] 48 21 E T Fx A Age Add
Z7(l): DiffPicOrderCnt)S W 7 gt 2 4, DMVR I} BDOFol sl Z71&
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[162]

[163]

[164]

[165]

[166]

- 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.

E.FFF. g I E E F. y R FF. I. g E FI I i g]; E.FFF. g I E E F. :

- DiffPicOrderCnt{ currPic, refPicListO[ refldxLO ] ) * 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

371 3108 F25HH, DMVRE| A8 2315 T Fx I 7 ge #d 4
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A DL FEx I A7 AR TE e YR8 tue Bl SAAE AT
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A7t & Ao % vy
Bl = 27 A ¥ (scaling) 8FA] &L AR&S
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[170] [3%11

- 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.

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

- LICFlag is equal to 0.

[171] 71 3118 F25HH, GBi 271 (9] Gbildx) ¥ LIC 2 71(<|: LICFlag)<-

F715te] DMVR | 4§ o 15 A& 4= 9lt}. o] 7| A, GBi& Lo o = 2 L1
of| ol T2 7ha A (weigh) & A8 4= 9l = A HEA Q1 4ol Z(generalized

bi-prediction)Z W EF 4= 9l o o A th GbildxE AF-&3Fo] VERE 5= 9
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weight index)E YEFE 4= At} ol & 59, Gbildx= HA| 22| 4 9o 51
E502 e BEE 493, = MVP 29| -5 Gbildx A1 81~ 8 A ().
gbi_idx)E Fot] 1 FAo|M e A2 Al 19 E 5 vt A=
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T AUtk

[174] S U3IE A=AV 1 UEE BE 2050 IS EA] AR E
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T gk Tl ] E e Y 23 F shu e s vk A sk
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[176] [3£12]

sps_bdof_enabled_flag is equal to 1.

predFlagLO[ xSbldx ][ ySbldx ] and predFlagL1[ xSbidx ][ 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 1[ yCb ] is equal to O.

LICFlag is equal to 0.

cldx is equal to 0.
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[184] [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.

| 3% 13& ™ 2] e 2 ZZ1(o]: merge_idx)2 F7}3Fe] DMVRE]
o5 AZT F Ut} o & 5o, B A Qe (9l merge_idx)7} 28t}
73—?*,‘}]%]?_]13}—/—\-}—@% k= Ao A 4= ) of 714 U‘]Z]
218l 2~ 9] Fh(threshold)& 22 A A SF S}, o] = aprt o] o Al ol 31
Ffol whef el g2 WA E ¢ Uk
[186] upebA, B A Ao o A= W x| Qldl A (ol merge_idx) X} €, 4471 3 1390
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[189]

[190]

[191]

[192]

[193]

[194]

[3£14]

- 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.

- Hmerge flagl xCb ][ yCb ] is equal to 1 88 merge idx[ xCb 1l yCb | >= 2)

- cdx is equal to 0.

A}7

O

| 3 145 Fxshd, MA] Re/23] RE of i 27 (o): merge_flag) ¥ # A
Z () merge_idx)S F7}3Fe] BDOF2] %4 o] -5 A A st 5= gt}
|2 S0], merge_flag7} 1031 (5, M A Br/A7] BEE Al451e] QlE] o2&
38k = 7 9) merge_idx 7} 2 o] A<l 9ol & F 1A 96%9_1_, ] =] o] d] 2]
ghol ZHe& g0l 7k #4312 © & BDOFE 4 &3li= 27 S w3l Ao a2 43
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
PH3h Ao & $islal BDOFE 463 4= 9t} o] 7] 4] v A] Qe 9]
Zk(threshold)& 22 A48} 01}, o] = &f}o] o A| Y Hol ] g &of uja}
S gt WAdE =
Z B AN oo A= WX BrE/ag] B o] Z 7 (e merge_flag), X
el 2~ Z71(4): merge idx)TJr A, A7) o140 YEE YR AL 215
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[195]

[196]

[197]

[198]
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- sps_dmvr_enabled_flag is set to 1.
merge_flag[ xCb 1[ yCb ] is equal to 1.
~——mmvd-flagf- xCb-}yCh 1Hsequal-te-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.

7] E 158 sk, 71ES DMVRE 48 215 § MMVD 2= 4 &
o3 2 (ol: mmvd_flag)s A IA 2 = vt =, mmvd_flag7F 0%1 72 3 (5,
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[199]

[200]

[201]

[202]

[203]

[204]

[3%16]

- sps_bdof enabled_flag is equal to 1.

- predFlagLO[ xSbldx ][ yShidx ] 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 flagf xCb 1[ yCb ] is equal to 0

cldx is equal to 0.

01 4% (5, MMVD =&
] o

7] % 160 b2 A 148 25

%, vlae A= 7] 160] Y BE 2] BEE =R o B
ARsta, B8 27 E0] BHEE = 49 BDOFS 48319 ue ¥ ol & 3
T ok v 7] leol v E 2 F shuheh vES A ek A
U 3% A% = BDOFS 483814 &S 4=t} o33k A7 169 =1EL
N3y A oML Agd gl om, 1my FX o M= vy A o) A2}
=y eR 3d 5 e

A7) F 1S EE Y] F 6ol URE 205 /O R ue Bl E S
e sh= W2 DMVR 2 BDOF]| = # % 0= 484 5= glon, L= DMVR
% BDOFE 93 5 1o 484 4 9l

SH, AMVP 2. =< 1l AMVR(Adaptive Motion Vector Resolution) 7] % ©]
A-gd 7 vk o, w2 ) HE 9 4 R (resolution)”t & A5, 5 AT A E
9] 2} (integer-pel rounding), 4 A= ©¢] 229 (4 integer-pel rounding) <
Zb= 749, AlgtE o ol A 2 34Q1-& 53 5k= BDOFS| 4 9- o] & ¢t 7=
= gtk whehA, B F 9ol A= AMVR Z 70l ufe)
BDOF®] 8-& AA T = Q)= Webs APt} o] 2§ - w49 o A Ao
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[205]

[206]

[207]

[208]

[209]

w2, BDOFS] 2§ 27 & thg  179) AN E 20 5S 39 5 9o,
[3£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.

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

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

= amvr flagi=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 &
& At A 71AM, amvr_flagi= =AY HWE AFol(MVD)2 Y EE
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¥ A ek g vk B dkt o] A2 A A = v
é%*1dﬂﬂlﬂ?ﬂ+,o 7 ¢L17@]Xﬂ Al kel o], amvr_flag7} 00] ofd -5
BDOF7} &%= Ao 2 278 AAT 4 ). thA] wall, amvr_flagZ} 0]
7d-5- BDOF7F 483 %] 55 Aldhd o= ol

U?}E]r/\ﬂ B A Al oo 5l = AMVR ZZ1(el: amvr_flag)d} $H7], 44~

|y 21E %ﬂmoiBDOFJ Ag oANE e 5 AT

1701] urom =250 Y=
= 7% BDOF< x*d‘-’“&‘ﬂ true ”é}Oﬂ =

=2
3
=

h

2

of

K

H

i o

EX

[-'\1

it

Lo X
= 1o }:L

A

>
o,
i)
(g
e
oz
N
=<
3

o
o
ol
X
0
&2
mlo

#%q el ] T 179] 2B e

Aol M= v AT gl M 2}

2w
)
o
o

o

0 !
=
FE
oSL
0&

Rglcs
olo
L)

iy o

o g 2 rlr
-
ol i 2
4 4 9
¥% %O,
L 0o

i~

N
e, rg o2, ofo

o
&

£

OE é O>“ TIF
ju)

N

N
N
>,
Mo

i DMVRJJr BDOF+= SPS(Sequence Parameter Set)
1 5= 9tk th& 3 182 SPS 21 ¥l ~ & 54

2] o] 29} BDOF7} 7F& 8% o] 12 Ll Ehy 2=
=3

o

3

N
olo it

Mo
i
o

= DMVR©| 7}
A of| & e}

[ o |»

=}
[P

R )
L O}
=



42

WO 2020/184847 PCT/KR2020/001860
[210] [3%£18]
seq_parameter_set_rbsp() { Descriptor
sps_dmvr_enabled_flag u(l)
sps_bdof enabled flag u(l)
}
[211]

[212]

[213]

[214]

[215]

[216]

[217]

[218]

[219]

A7) 3188 #2381, SPS 21 ¥l 220l A sps_dmvr_enabled_flags A -1 ¥
| S 7|40 2 true o]l 5 7| W DMVR©] 7}&-(enable) 3HA]

S el 5= Qlr} ol Z1t), sps_dmvr_enabled_flag7}F 121 74§ true *3 ol 5

DMVRo]| 7}H&-¢F -5 Y EFU AL, sps_dmvr_enabled_flag7} 091 74 5~ true

= 7|4k DMVRo| 7h&31#] & A& vhepd 5 3l

T3, SPS Al Bl 2~ o] A sps_bdof_enabled_flag S ]ZHE]% 4= 9la1

A5 7|90 = true 2ol S 7]1HF BDOF7} 7}&-(enable) 34| o] -5 e 4=

t}. o 71, sps_bdof_enabled_flag7} 191 74 -$- true # ol = 7] ¥k BDOF©] 7}-&

S Y ERH AL, sps_bdof_enabled_flag”} 031 74 - true *4 < & 7] HF BDOF©]

&

7} 3}Z] %> A2 verd = )

271 #1891 4 2} o] DMVR Q] 7HE o] L& YERY = Al el @ (el
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

A

% 6= DMVR 2 BDOF?| 4§ 2315 A Asto]l v A& sk
RS UERY = A of o]t

T 69 WHE A7) & 1894 £F o] DMVRY 7H& o & Y e &= 48l 2~
82.4~(9)|: sps_dmvr_enabled_flag)2} BDOF2] 7}-& o] & Yl = 218~
2.4~(4: sps_bdof_enabled_flag)E ©|-83t+ 4 -5-o 482 5 )},

Lod Fxstd, vad AA = A E5o ek g2 AH (e w2 ¢!
e, Zz A JY 2 5)E 5 ATHS600).

vy 42 = DMVRE| 4-& 11% A A3 5 A THS610). ©] W DMVRE]
7Hg A RS YER = A8 2 2 A (o] sps_dmvr_enabled_flag)E 7| HFO 2
DMVRE| #& 2718 A8 4 ME} ol £ &°], DMVR®] 7}&-3 3 --(ll A o,
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[220]

[221]

[222]

[223]

[224]

[225]

[226]
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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_refinement enabled flag u(l)

if(sps_refinement_enabled_flag) {

sps_dmvr_cnabled_flag u(l)

sps_bdof_enabled_flag u(l)
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[227] 71 3195 #2514, SPS A1 B 2~ 0]l A sps_refinement_enabled_flagS
AladEgst 4= Qlar, o] AlBl A~ @ AE V[HEO 7 v 3y Ax] o A o] #] 1}l
A go] 75 etA| o & ek 4 91t} o 71 o), sps_refinement_enabled_flag 7}

[228]

[229]

[230]

[231]

[232]

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

gl 3kl A Go] 7hsgh Ao =m debE o Q) o] A5, v 2 X+ DMVRO]
7}-8(enable)$HA] &1 3-E L} EFUY = sps_dmvr_enabled_flag A 1~ @ 4
BDOF7} 7}-8-(enable) 4] o] -5 L} EFU &= sps_bdof enabled_flag 21 Bl 2~ @ 425
& 53to], DMVR¥} BDOF9| 48 23 & 3rebed 4= 3l

FasHs e ekl T2 slol
w79 g 2 5 ge] Mg Y] 3 199 A o} o] vz Aol A o] 2] 9fal
2 go] 7hs A o] P2 Vel A8 82

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

%78 st 4] 5 69 #43} vlanste] DMVR 3 BDOF] 4§ £71&
2y 7y A AshA] edaL, oF ol A gt ol Al Ak A& &g Ak A Ao =,
%79 @A) s71000 4, vl 2 X gkl A 248 A AT 4 Q). o),
2] 3kel A8 271 A AT, 7] 3E 1994 9F -2 sps_refinement_enabled_flagS
7IHbko 2 e 4= Q) o & £, sps_refinement_enabled_flag7}F 191 74 -9,
DMVR©] 7}&(enable)3FA] o] -Z L} EFY = sps_dmvr_enabled_flag A1 8]~ @ &
E3= BDOF7} 7}&(enable)3H-#] o] 3-E L}EFY 3= sps_bdof_enabled_flag A1 B 2
Q4E g535taL, ol & 7|Hko. 2 DMVR % BDOFE 48 2718 A =13 4= 9lrh.
e, L8 Fxsky, 4] w69 #4 7 vlalste] DMVR 2 BDOFQ| A&

z

n
4

:
¥

238 A7 A AskA Sar, o ol M g ol A Asky vhE Xl e =
ek A A G (BDOFS 48 23)& A8 o k. o AA A2, 589

W] S81000 M, tl a2 A= e ol A8 20 & A" 7 Uk o] F =89
A 88500 A, vl 2w A= 2] e ekl A8 239 vhe 2108 7hAE
BDOF2] A& Ao s =718 oz 7hvs] 435 =88 4= 9o},

(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-&
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[233]

[234]

[235]

[236]

[237]

[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[ refldxL0 ] ) * 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.

S (0i7|M Threshold®] OJA|= Cjorst = oich

AF7l % 20% s, dA E59 A7]19F #H " 271 E(): CbHeight,
7hsto 2, 4 A7 Rt 22 EFof tfj 34 BDOFS 48314

Or 2 B = ol o & Hof, A A EE 9] Zo](e]: CbHeight)7} 8 ©] 421 7
Az}, & A B& o 3_7](04] CbHeight* CbWidth)7} 64 ©] 41 7 -9

4 g3 2
4 sz 20 AT S Uk ol @ AA) £ 21719k wAE 48
EA5E NIY A (3, WA 23] Lol7hg o ol Al H3o)
Zolxinl 7k 64 0] 491 49 BDOFS 483k a1, 7] 9 ¢ 3 4) H-59)
2719 BAE A8 2AES VEAA) 9= F$ BDOFE 4 §5H4 g
It

Lk B AN Ao A= A 552 A7 9 FdH 2 5 (o) CbHeight,
CbHeight*CbWidth)Z} &7, 7] 3 20004 Y d Ymx] 48 2H4ES

7|HEO 2 BDOF 4§ ol -5 s 5= gt
S, U A A= 7] £200) HEE B 2 E0] TRE =] of
o

AN:e] A A% Agd 5 glon, e Ao A= tlay g ol A 9}
msEs e S 4 9l
A, A EFoll MMVD7L 4853z 49 MMVDel o ¢ % H.(ol]: mmvd
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[238]

[239]

[240]

[241]

index)Z 7|§Fo &2 220 AW E F- g 4= git} of 7|4, MMVDel t 3 4 B.i=
W] o] 2~ (base) MV 2] €1 =]~ 7] Q19 2 (distance index), W &F ¢1 9] *(direction
index) ‘&2 ¥ = vk 53], A JH2E Y A A=,
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 A4 &, mmvd_distance_index[xCb][yCb]) #koll 2} DMVR X BDOF9| %] -&

o2 AQT 5 Qi kS A

Boael A Axd & A oA aelste] DMVRE 48 o 2 A A
F9lom o] A$-DMVRE A& AL the T 210 AANE 2AES ¥ 83
Z~ 0]
TR
[Lzl]

sps_dmvr_enabled_flag is set to 1.

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

——mmved-flag-»Cb-}{-yCbHsequal-te-0:

mmvd: 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 ] ) is equal to 0.

- CbHeight is greater than or equal to 8.

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

71 3218 FHEeHH, DMVRE A& 2715 5 MMVDH #HaH 271(¢:
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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.

Imerge_flag || . (merge_flag && mmvd flag[ xCb ][ yCb. ] 'is equal to 1 and

mmvd-distance-index[ xCb ][ yCb:] > 4)

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

cldx is equal to 0.
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[253]

[254]

[255]

[256]

[257]

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

- DiffPicOrderCnt (currPic, RefPicList0 [refldxL0O]) - 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.: &, ClIP7} MEK|X| B2 Il DMVRO| HE8EF £ QUrCL

A7) 7238 FEeHE, CIIP B.E 48 o] 3 271 (: ciip_flag)&
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[258]

[259]

[260]

[261]

[262]

[263]

[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.

- diip_flag is equal to 0. : 5, ClIP7} MEE|X| @i2 Of BDOF7} HEE = QICL

- cldx is equal to 0.
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[264] [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.

- 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[ 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.

- cldxis equal to 0.

DMVR + BDOF - predFlaglL0[0][0]=1 and predFlagLO[1][1]=1.

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

(currPic, RefPiclist1 [ refldxL1 ] ) is equal to 0.

<= mmvd:flagl xCb“1[ yCb]:is equal to 0.

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

-.....merge.subblock_flag[ xCb ][ yCb ] is equal to 0.

-2 Gbildx[ xCb ][ yCb ] is-equal to 0.
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[268] 3l3H, DMVRON A= Y 3 455 318 3Fo] MRSAD(mean-removed SAD)
34 i1 SAD ¥4 8 ul 6 $ Aesta gk, el GBi 91827
T ZE(ol]: Gbildx 7} 081 457k ol A9 7 7ol Fx EFo] MR thHE
7}% 2] (weighting factor) S 7H2 9= 91 7] v F-ol], SADE A}-88= DMVR-&
ulek 23] oF-2- 4= lo) whelb A, GBi 91 9~ 5 213 3le] DMVRE] 2719]
nAE 5= 9lvh Ag Ao up = VIM4.0(VVC Test Model)¥} B] 123}o] 100%
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[269] VVC(versatile video coding)®| 7 -§- DMVR #} A& T2 3 260 U< ¥
2A% 25 329 v FaE 5 9

[270] [3%26]
sps_dmvr_enabled flag is equal to 1
merge (lag] xCb ][ yCb ] is equal to 1
both predFlagl.O[ 0 ][ 0 ] and predFlagL.1] O ][ O ] are equal to 1
mmvd_flag[ xCb ][ yCb ] is equal to 0
DiffPicOrderCnt( currPic, RefPicList] O ][ refldxL0 ] ) is equal to
DiffPicOrderCnt( RefPicList| 1 ][ refldxL1 ], currPic )
cbHeight is greater than or equal to 8
cbHeight*cbWidth is greater than or equal to 64
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[272]

[273]

[274]

[275]
[276]

[277]

[278]

[3£27]

sps_dmvr_enabled flag is equal to 1

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

both predFlaglO[] 0 ][ 0 ] and predFlagL.1] O ][ 0 ] are equal to 1
mmvd_flag[ xCb ][ yCb ] is equal to 0

Gbildx[ xCb }] vCb J.is equal 0. 0.

DiffPicOrderCnt( currPic, RefPicList| O ][ refldxL0 ]) is equal to
DiffPicOrderCnt( RefPicList[ 1 ][ refldxL1 ], curtPic )

cbHeight is greater than or equal to 8

cbHeight*cbWidth is greater than or equal to 64

A7 3F 2790 4 9F o], GBi 91 9 2 (4): Gbildx)2] ko] 091 4 - DMVRE
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[279]

[280]

[281]

[282]

[283]

A Y] A Aol w2, 4] FEHA] 1ol M stEA AA A=
71520 2 LO F3 H A (5 99] Reference 0)2F2] ATl <F L1 2 H A (5 99
Reference 1)¢}2] 7 2] 7} A 2 &4 $F 4 5 BDOFE 483 5 vt o] 45
BDOF9| A& 2712 thg 3% 283 o] A= 5= Sl
[3£28]

The variable currPic specifies the current picture and the variable bdotfFlag is derived as follows:

- Ifall of the following conditions are true, bdofFlag is set equal to TRUE.

sps_bdof enabled flag is equal to 1.
B predFlagl0[ xSbldx |[ ySbldx | and predFlagL.1] xSbldx ][ ySbldx | are both equal to 1.

Re@lehﬁ-t{—l—]—[—% } ‘iEl I ) is less &iﬂi* g.
®  DiffPicOrderCnt( - currPic RefPicList[ . 0 [ refldxLO Dois ooequal oo to
DiffPicOrderCnt( RefPicList] 1 ]| refldxL1 |, curtPic)

B MotionModelldc[ xCb ][ yCb ] is equal to O.
B mcrge subblock flag] xCb ][ yCb ] is cqual to 0.
B Gbildx| xCb ][ yCb ] is equal to O.

cldx is equal to 0.
—  Otherwise, bdofFlag is set equal to FALSE.

’F7] 3288 FxEH, BDOFY A& 2715 5 Hx oA A9 4dd
Z71(<)): DiffPicOrderCnt) S H A3 o 2 M A A s 20 &2 71zl 759
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o] FLEFAE AATF o 2N, HA A LO FxE JAA (S, FE A g2E
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[285] [3%29]

The variable currPic specifies the current picture and the variable bdofFlag is derived as follows:
- Ifall of the following conditions are true, bdofFlag is set equal to TRUE.
B sps_bdof enabled flagisequal to 1.
B predFlaglO] xSbldx ][ ¥ySbldx | and predFlagL 1] xSbldx ][ ySbldx ] are both equal to 1.
B DiffPicOrderCnt( currPic, RefPicList] O ][ refldxL0 ] ) * DffPicOrderCnt( currPic,
RefPicList[ 1 ][ refldxL.1 ] ) is less than 0.
B MotionModelldc[ xCb ][ yCb ] is equal to 0.
B merge subblock flag] xCb |[ yCb | is equal to 0.
B Gbildx| xCb |[ yCb | is equal to O.
B cldxisequal to O.
B cbHeight is greater than or equal to 8
cbHeight*cbWidth is greater than or equal to 64
— Otherwise, bdofFlag is set equal to FALSE.
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[290] [3%£30]

8.5.3.1 General

Inputs to this process are:

- a luma location ( xSb, ySb ) specifying the top-left sample of the current coding subblock relative to
the top left luma sample of the current picture,

- a variable sbWidth specitying the width of the current coding subblock in luma samples,

- a variable sbHeight specifying the height of the current coding subblock in luma samples,

- the luma motion vectors in 1/16 fractional-sample accuracy mvL0 and mvL1,

- the selected luma reference picture sample arrays refPicLOL and refPicL1L.

Outputs of this process are:

- delta luma motion vectors dMvLO0 and dMvL1.

The variable subPelFlag is set to 0. and the variables stRange, offsetHO, offsetH1, offsetV0, and offsetV1 are
all sct cqual to 2.

Both components of the delta lTuma motion vectors dMvL0O and dMvVL1 arc sct cqual to zero and modificd as
follows:

- For each X being 0 or 1, the ( sbWidth + 2 * srRange ) x ( sbHeight + 2 * srRange ) array
predSamplesLXL of prediction luma sample values is derived by invoking the fractional sample bilinear
interpolation process specified in 8.5.3.2.1 with the luma location ( xSb, ySb ), the prediction block width set
equal to ( sbWidth + 2 * srRange ), the prediction block height set equal to ( sbHeight + 2 * srRange ), the
reference picture sample array refPicLXL, the motion vector mvLX and the refinement search range srRange
as inputs.

- The list sadList[ i | withi = 0..8 is derived by invoking the sum of absolute differences calculation
process specified in 8.5.3.3 with sbWidth, sbHeight, offsetHO, offsetH1, offsetVO, offsetV1, predSamplesL.OL
and predSamplesL 1L as inputs.

- When sadList| 4 ] is greater than or equal to 4 * (sbHeight >> 1) * sbWidth, the following applies:
- The variable bestldx is derived by invoking the array entry selection process specified in clause
8.5.3.4 with the list sadList[ i | with i = 0..8 as input.

- If bestldx is equal to 4, subPelFlag is set equal to 1.

- Otherwise, the following applies:

dX =bestldx %3 — 1 (8 436)
dY = bestldx /3 — 1 (8 437)
dMVLO[ 0 ] += 16 * dX (8 438)
dMVLO[ 1] +=16 *dY (8 439)
offsetHO += dX (8 440)
offsetVo +=dY (8 441)
offsctH1 —=dX (8 442)
offsctVl —=dY (8 443)

- The list sadList[ i | with i = 0..8 is modifed by invoking the sum of absolute differences calculation
process specified in 8.5.3.3 with sbWidth, sbHeight, offsetH0, offsetH1, offsetVO0, offsetV1, predSamplesL.OL
and predSamplesL 1L as inputs.
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[291]

[294]

[295]

[296]

[297]

- The variable bestldx is modified by invoking the array entry selection process specilied in clause
8.5.3.4 with the list sadList[ i | withi=0..8 as input.

- If bestldx is equal to 4, subPelFlag is set equal to 1

- Otherwise (bestldx is not equal to 4), the following applies:

dMVLO[ 0 ]+=16 * (bestldx %3 — 1) (8 444)

dAMVLO[ 1 ] += 16 * (bestldx /3 — 1) (8 445)

- When subPelFlag is equal to 1, the parametric motion vector refinement process specified in clause
8.5.3.5 is invoked with the list sadList[ 1 | with 1 = 0..8, and the delta motion vector dMvLO as inputs and the
modified dMvLO as output.

- The delta motion vector dMvL1 is derived as follows:

dMvL1[ 0 ]=—-dMvLO[ 0 ] (8 446)

dMvLI[1]=—-dMvVLO[ 1] (8447)
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