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WA @A HE =, WA QA WE] 2] Z o] (mvdDistance) 2
ek mvdDirection)®l] 7] Z3le] A= 4= Q). o] & S0, W x| QA
9} (offsetMV) 3=, T & -5}4] 45} 2ol AAE 4 9tk

[73H4 4]

offsetMV[ x0 ][ yO ][ O ] = ( mvdDistance[ x0 ][ yO ] << 2 ) * mvdDirection[ x0 ][ yO
110]

offsetMV[ x0 ][ yO ][ 1 ] = ( mvdDistance[ x0 ][ yO ] << 2 ) * mvdDirection[ x0 ][ yO
11]

o] 7] A4, mvdDistancei= U] 228 2 Q1 9] ~(distance_idx) =+ A7 9]
Z ¥ ZL(pic_fpel_mmvd_enabled_flag) T 4 o] % sE a1 sle] A€ 4= 9l
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0]

MmvdDistance[ x0 ][ y0 ]

pic_fpel_mmvd_enabled_flag
= = O

pic_fpel_mmvd_enabled_flag
= = 1

0 1 4

1 2 8

2 4 16
3 8 32
4 16 64
5 32 128
6 64 256
7 128 512

3k, mvdDirectioni=, ™ A . 3 Al W E] o] WkaFS- L ER | Wkak

o1 o) ~(direction_idx)°ll 7] Z2&Fe] A= 4= it}
2, &t ¢4 BE 98 T Aol shte] W

mvdDirectiont= U2 3 28} o] AA <€ 4= it}

[3£2]

A, e, &, 4, 3,
LT 5 Ut o] F e,

direction_idx[ xO ][ yO ]

1101

mvdDirection[ x0 ][ yO

mvdDirection[ x0 ][ yO
111

0 +1 0
1 -1 0
2 0 +1
3 0 -1

1% 290 4], mvdDirection[ x0 ][ yO ][0

T

—_

=9 M Afolghe] x AR HEE

o] u] &} 51, mvdDirection[ x0 ][ yO [[1]3= &2 WE Zlol gkl y A¥-o 5 &
oju| 3t 4= QI direction_idx 7} 091 7 5-, %21 Q1 W E] 2fo|gho] Wk 5
Wako = direction_idx7F 191 79, 22 <] W E 2polghe] WS A wbako 2
direction_idx7}F 281 7 9-, &2 1 W E] xpolgho] ek o Wako s,
direction_idx7} 391 7 -5-, %21 Q1 ¥ xfolgho] Wbk A wheko = Zh7 A g =

A
T At

AEd a2z Qe s Bk Qle) 3= MVD_flag7} Al
TR sk 5 olv) 94 A A LA HE
3] A B g

% 195 Fx3Eo] #HA

—
B
e

kr
ol
L
rl

kr
O
=
A




WO 2020/139040 PCT/KR2019/018644

[175]

[176]

[177]

[178]

[179]

[180]

21
., &9 WE Aol glMVD)is @A A M A QA ME o F e
A48 5 olrk i, v A 2 ZA e =, A4 S5 B A9} dA) 5ol
231 & 4] ¥ =] k2] POC 2}o] (PocDiff)E 2l 3te] B4 E 4= a1, 1A ¥ v x|
Q= A NE L&) WE Aol hMVD) e 2 A4 E S Itk o] 25, A4
HEE PR AZE R EHA, ) A B 5 L A Al
Rz WAL dpel 2 = A9k A2 B AL e Az =)

T k. Ao He & s, olst Al F A e AA T A 1] POC Aol &
PocDiff02} 3Faz, A2 22 = 9} gl A] 3] 1+e] POC 2}o] = PocDiff1g} 3},

PocDiff0$} PocDiff10] 5 3a 2 $- & A 829 MVDOZ} MVDI1- 747 4 %]
SEAHEZ FAs A HgE %E}.

PocDiff0 %} PocDiff10] 5 A 3FA] ¢F-& 7 9ol 9l A, PocDiff02] At 3tol
PocDiff19] At gl Bt} A A Y -2 745, MVDOE= M A QA WE 2
ZAa A AARE = AU} H, MVDIS 7]-A A ¥ MVDOool 7] 23t 54
F At d = Eof, A1 2 x%]z Az FAA7E S A2 A A5, MVDI>
MVDOol| A1 2=A L HEE A -g5t] 522 5 vk Al 2ALE HE =
PocDiff0 ¢} PocDiff10l] 7] Z38te] A= 4= lvh. v, Al 2= A2 Fx I A 5
Aol szl ey F 2 H 2 <1 7§ MVD1-& MVDOo<l A2 274 AE S
Agoto] fed F Uvk A2 2AAE HE = F s 5 3] Aol 7]-ofEH
AAE FHE B, -1/2,-1 )Y 5 Aok vhuk A2 ~Ad Y e,
PocDiff02] % ¢} PochffI/] P37 AR O 5ol gteto] A8 4= gl
T, PocDiff0 9] 4% 9 PocDiff1 9] &7k A & & A g 7 9, MVD1-S MVDO0S}
50‘3}741 AAE 1, o AT A o] = E] A %‘3 T At
5131 | PocDiff02} PocDiff1¢] 5 U 3HA] &&-& 74 -0l 2] A, PocDiff02]

A gko] PocDiff12] Aol gtH ) 2H-2 A9 MVD1-S W %] QA HE =

At A DA 4= o) A, MVDOL 7]-4 4" MVDIel 7] 28] f5€
T Utk A= AN R A2 Fx2 A7 58 #a A< 45, MVDO>
MVD19l A1 *?ﬂ"‘a‘ el 5 A gste] g 7 Avh Al =AY A=
PocDiff02} PocDiff19l] 7] 238to] A4 = gl bl A1 Fi= A2 Fx% 23] =
Ao % shurt 25l Fx H A0 A5, MVDO-> MVDI1el A2 ~A L AEH &
Agoto] fed F Uvk A2 2AAE HE = F s 5 3] Aol 7]-ofEH
B (A E 591, -12,-1 )Y = ATh ek A2 2A A E A=,
PocDiff02] % ¢} PocDiffl1 &] & 7} A & t}& 74 $-9f stalo] 285 4=t}
7| PocDiff02] Tisﬂr PocDiff1 2] F& 7} A & &4 3t 4 -$-, MVDO-= MVD13}

Ny

(e}
FdeA AR, FE] A AY o] FRE A S 5= Q)
595 Fxstd %ZI%‘ A E] 2}o] ZHMVD)E o] &3], &z —g—%q KIpARE)
e 2 B A53(5930), RAE 249 WE S 7o g F A B0 229
HAE 73S 5 vh($940).



WO 2020/139040 PCT/KR2019/018644

[181]

[182]

[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]
[193]

10 WA 2 14 2t o] A8 E = AP A RA, A FHR ol § Ths
o] A EE2 A3 7ot}

WA BEo] ML F¥ BES 1w 109] 51X Qe 20 ] 4 9 o] A
29 Ul QR B (@A 1Y Y AAS DR B S g, v
ol

102] M 18| 517 263 o] AN ehA) B BEA S Q)
V4] Frok @A) BE e Ae ) ol-

7} (available)3HA] &2 Al o2 HH3t

& o, 7]- 8ol " dAZ-E CTUS =](ctu_height) 2+ ctu_height+N 2 &
A 7 9o, ol 5 WA TR 7HE dAgheletal 2T S M A] 1.9
v BT A 29 el A4 AEElF, A 29 59 71E WD)
yF () ZHHE, yioyo)©l WA FE M QAR ok 2 Aol A
FHE 7H8(Available)shA] o4& A o2 AA T 4= gt} o] 7] M N& 7]-4 o ¢
@A glolth, TAH O R T Fol NS 1602 HAH 45 g,
ctu_height &= A3 5% ),

cmywmmUmmmw%”ﬁﬂbﬂxfiﬂmO 7 %0 2= 1] 7}-& 1] ¥
TR} Wol uhAsle], 58} AAo] sropd i gtk A Rule] ¢ %)
iﬂabﬂx?ﬂwﬁ+”2ﬂxjﬁnfﬂ”ﬂﬂmﬁésﬂgwg%ﬁq

5 2 shd(olst, b WA FH)o] EASHE WA FH= 7HS g B A
AT 5 gl
113 ol AA 29 & =
w27t 29 ﬁ%ﬂﬂzﬂﬂﬁxﬁﬁaiﬁﬁéél
SN A 2 Y 7S AE xF Zxe) sfehd WA
2b7F 29 5 Ju) e 2ul 7 | A s AT 5 Qi)

isAdjacentMergeflags A 19 % o 5 U T},

isAdjacentMergeflag#ko] 10|91 A I Y9 229 AR = A5 HA
T HANAN FEE 5 A YEFH AL, isAdjacentMergeflag ko] 00| A A 21
FH Y e AR EHAY WA TR FEE 5 S VERY, & 33
z

A1 M A FrI A FHE AL E 2 S0l ok e 5514 59 o] M
e 2ol A I WA FE 7] (NumAdjMerge) S AF-gk 491 B 15 w A
Q1 dl ~(NA_merge_idx[x0][y0] #t-& Al 213 75 3)

(77512 5]

NA_merge_idx[x0][y0] = merge_idx[x0][y0] - NumAdjMerge



[194]

WO 2020/139040 23 PCT/KR2019/018644
[3£3]
coding_unit( x0, y0, cbWidth, cbHeight, treeType ) { Descripto
r
if( slice_type 1=1) {
pred_mode_flag ae(v)

}

if( CuPredMode[ x0 ][ yO ] == MODE_INTRA ) {

if( treeType = = SINGLE_TREE | | treeType = = DUAL_TREE_LUMA )
{

intra_luma_mpm_flag[ x0 ][ yO ]

if( intra_luma_mpm_flag[ x0 ][ yO ])

intra_luma_mpm_idx[ x0 ][ yO ]

ae(v)

else

intra_luma_mpm_remainder|[ x0 ][ yO ]

ae(v)

}

if(t treeType = = SINGLE_TREE | | treeType = =
DUAL_TREE _CHROMA )

intra_chroma_pred_mode[ x0 |[ yO ]

ae(v)

} else {

if (cu_skip_falg[x0][y0]) {

if (MaxNumMergeCand > 1){

isAdjacentMergeflag

ae(v)

if (isAdjcanetMergeflag){

merge_idx[x0][y0]

ae(v)

} else{

NA_merge_idx[x0][y0]

ae(v)

}

}

} else { /% MODE_INTER*/

merge_flag[x0][y0]

ae(v)

if (merge_flag[x0][y0]){
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if (MaxNumMergeCand > 1){

isAdjacentMergeflag ae(v)

if (isAdjcanetMergeflag){

merge_idx[x0][y0] ae(v)

} else{

NA_merge_idx[x0][y0] ae(v)

}

}

}

if( CuPredMode[ x0 ][ yO | = MODE_INTRA )

cu_cbf ae(v)

if( cu_cbf) {

transform_ tree( x0, y0, cbWidth, cbHeight, treeType )
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coding_unit( x0, y0, cbWidth, cbHeight, treeType ) { Descript
or
if( slice_type 1=1) {
cu_skip_flag[ x0 ][ yO ] ae(v)
if( cu_skip_flag[ x0 ][ y0]==0)
pred_mode_flag ae(v)

}

if( CuPredMode[ x0 ][ yO ] == MODE_INTRA ) {

if( treeType = = SINGLE_TREE | | treeType = = DUAL_TREE_LUMA )
{

intra_luma_mpm_flag[ x0 ][ yO ]

if( intra_luma_mpm_flag[ x0 ][ yO ])

intra_luma_mpm_idx[ x0 ][ yO ]

ae(v)

else

intra_luma_mpm_remainder|[ x0 ][ yO ]

ae(v)

}

if(t  treeType = = SINGLE TREE | | treeType =
DUAL_TREE _CHROMA )

intra_chroma_pred_mode[ x0 |[ yO ]

ae(v)

} else { /% MODE_INTER */

if( cu_skip_flag[ x0 ][ yO 1) {

if( merge_affine_flag[ x0 ][ y0 ] = = 0 & & MaxNumMergeCand > 1) {

merge_idx[ x0 [ yO0 ]

ae(v)

merge_offset_vector_flag

ae(v)

if (merge_idx < 2 & & merge_offset_vector_flag) {

distance_idx[ x0 [ y0 ]

ae(v)

direction_idx[ x0 ][ yO0 ]

ae(v)

}

}

} else {
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merge_flag[ x0 ][ yO ] ae(v)

if( merge_flag[ xO ][ yO 1) {

if( merge_affine_flag[ x0 J[ yO | = =0 && MaxNumMergeCand > 1) {

merge_idx[ x0 ][ yO ] ae(v)

merge_offset_vector_flag ae(v)

if (merge_idx < 2 && merge_offset_vector_flag) {

distance_idx[ x0 ][ y0 ] ae(v)
direction_idx[ x0 ][ yO0 ] ae(v)
}

}

} else {

if( slice_type==B)

inter_pred_idc[ x0 ][ yO ] ae(v)

if( sps_affine_enabled_flag && cbWidth >= 16 && cbHeight >=16) {

inter_affine_flag[ x0 ][ yO ] ae(v)

if( sps_affine_type_flag && inter_affine flag[ xO J[ yO ])

cu_affine_type_flag[ x0 ][ yO ] ae(v)
}
}
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offsetMVT #2324 Lo 23} 322 = A4 L1 2kt 9] sign F 37 O =2 =
8k 63 o] T 2H A el AR RE f- gk 4 DlstFromMergeMVoﬂ ek
Qe 2ol A f w3 ghe Feke] 4T 5 Atk

[_rfﬂ-/\] 6]

offsetMVLO[0] = (DistFromMergeMV << 2 ) * sign[x0][y0][0]

offsetMVLO[1] = (DistFromMergeMV << 2 ) * sign[x0][yO][ 1]

offsetMVL1[0] = (DistFromMergeMV << 2 ) * sign[x0][y0][0]

offsetMVLI1[1] = (DistFromMergeMV << 2 ) * sign[x0][y0][ 1]

offsetMV= F2 I A Lo 23k 32 2 & L1 29 sign F 271 £ 99, o &
G5k 73k ol Yl AE A QE AR K R 58 ¥ S DistFromMergeM Vol W&k
Qe o) A i@ ghe Fatel 4T 5 9

[_rfﬂ-/\] 7]

offsetMVLO[0] = (DistFromMergeMV << 2 ) * sign[x0][y0][0]

offsetMVLO[1] = (DistFromMergeMV << 2 ) * sign[x0][yO][ 1]

offsetMVLI1[0] = -1 * (DistFromMergeMV << 2 ) * sign[x0][y0][0]

offsetMVLI[1] =-1 * (DistFromMergeMV << 2 ) * sign[x0][yO][1]

DistFromMergeMV = T 3 59} Zo] f 5% 4= glr},

[3£5]

distance_idx[ x ][ y | binarization DistFromMergeMV[ x0 ][ yO
|

0 0 1

1 10 2

2 110 4

3 1110 8

4 11110 16

5 111110 32

6 1111110 64
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31

AA) 85w A TRl §29) ME d o] e A= vhe wa) e e
H1E1

HgA s H g 7HE 5 Q) o E 5o, 22 Y WE A =7} Integer-pel BT
A 22 Z9-(1/4 pel, 172 pel 5)olli= tholol 2= o] &4 s & 2t e 5
A 4 QA 29 WE A %7 Integer pel B0} 2 4 -0l = A A H)
WS 2 AT 5 vk

DistFromMergeMV 2] 3kl upe}, gl vheko] W ol & Aol A A 4 Tt
o o] 2, DistFromMergeMV ] #kol &€l gk o] 8}l 79, 3% 8 Hoi= 3 99| o) 9}
ol 8 Wakg sl ¢k, DistFromMergeMV 2] gto] wE ghE o & 49, &
691 ook ol 4 Wk $ A3 5+ gle).

MVxSE Myl 2Higholl ateh, 94 el W98 ol st T4 S5 gle.
2 o &, MVx S MVy S| 2 gro] B El7k o] 3tel 49 T § iEi= % 99 oo}
ol 8 Wakg B AlshE 3hH, MVxeF MVy 9] aH-gho] EE gk & 49, #
62| o o} o] 4 ¥ake B 5=

Uh a=oh2] 8k o] WA e 2w Y E {58 &2 ¢ W E mergeMVel
offsetMVE Ul3to] HE w3 MEHE F 522 5= Ut

[4=514] 8]

mvLO[0] = mergeMVLO[0]+ offsetMVLO[0]

mvLO[1] = mergeMVLO[0] + offsetMVLO[0]

mvL10[0] = mergeMVL1[0] + offsetMVLI1[0]

mvL1[1] = mergeMVLI1[0] + offsetMVL1[0]

A1 Y 2EH 2 & 1(0) 3}, distance_1st_flag), A2 T 2~ 2 Q1d 2 (o] 8]
distance_2nd_idx) & W&k G A2 RE] 1] . Z A A offsetMV & F 53 5
Atk A1 Tl 28 2 QUE A0 A2 T 21 2 QIE A5 o] &30 4238}2] 99} 3o
DistFromMergeMV & 753 = 3]t}

[4=514 9]

DistFromMergeMV = 16*distance_1st_flag + (1 << distance_2nd_idx)

8}2] 9of| A distance_1st_flag-> 0 == 1 4b& 7H2 4= 9l 4,
distance_2nd_idx+= 0 W #] 39| 3k 7F2 4~ ) 2™, DistFromMergeMV+= 1 W #]
128 Alol o] gkl 4= A}, F-A A 0.7 o & &9, DistFromMergeMV i {1,2, 4, 8,
16,32, 64, 128} = Ao & o = du}e] kY =5 3l

Uhe 3 103 &2 A E 2 ol &2 ARgato], All A’ & &8 210l 38t
distance_1st_flag), A2 T] 2~¥ 2 Q1 dl 2 (0] 5}, distance_2nd_idx) 2 W&F

N2 A TP R 5 Yok,
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coding_unit( x0, y0, cbWidth, cbHeight, treeType ) { Descript
or
if( slice_type 1=1) {
cu_skip_flag[ x0 ][ yO ] ae(v)
if( cu_skip_flag[ x0 ][ y0]==0)
pred_mode_flag ae(v)

}

if( CuPredMode[ x0 ][ yO ] == MODE_INTRA ) {

if( treeType = = SINGLE_TREE | | treeType = = DUAL_TREE_LUMA )
{

intra_luma_mpm_flag[ x0 ][ yO ]

if( intra_luma_mpm_flag[ x0 ][ yO ])

intra_luma_mpm_idx[ x0 ][ yO ]

ae(v)

else

intra_luma_mpm_remainder|[ x0 ][ yO ]

ae(v)

}

if(t  treeType = = SINGLE TREE | | treeType =
DUAL_TREE _CHROMA )

intra_chroma_pred_mode[ x0 |[ yO ]

ae(v)

} else { /% MODE_INTER */

if( cu_skip_flag[ x0 ][ yO 1) {

if( merge_affine_flag[ x0 ][ y0 ] = = 0 & & MaxNumMergeCand > 1) {

merge_idx[ x0 [ yO0 ]

ae(v)

merge_offset_vector_flag

ae(v)

if (merge_idx < 2 & & merge_offset_vector_flag) {

distance_1st_idx[ x0 ][ y0 ]

ae(v)

distance_2nd_idx[ x0 ][ yO ]

direction_idx| x0 ][ yO ]

ae(v)

}

}
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} else {
merge_flag[ x0 ][ yO ] ae(v)
if( merge_flag[ xO ][ yO ]) {
if( merge_affine_flag[ x0 J[ yO | = =0 && MaxNumMergeCand > 1) {
merge_idx[ x0 ][ yO ] ae(v)
merge_offset_vector_flag ae(v)
if (merge_idx < 2 && merge_offset_vector_flag) {
distance_1st_idx[ x0 ][ yO ] ae(v)
distance_2nd_idx[ x0 ][ yO ] ae(v)
direction_idx| x0 ][ yO ] ae(v)
}
}
} else {
if( slice_type==B)
inter_pred_idc[ x0 ][ yO ] ae(v)
if( sps_affine_enabled_flag && cbWidth >= 16 && cbHeight >=16) {
inter_affine_flag[ x0 ][ yO ] ae(v)
if( sps_affine_type_flag && inter_affine_flag[ xO ][ yO ] )
cu_affine_type_flag[ x0 ][ yO ] ae(v)
}
}

[256] B B35 WX 3 H (sub-block merge candidates)”} AF-8-%H -0l = BE A H
B2 2 WA LA NE S AT FE ok

[257]  AME S5 g9 MR FEE vE ZREA L) o] g 5 Jlv

258] 1 @A HE] T A FH BEe] g0 WEE HE 2/] 4 ZE uy
(shVector) & 53 4= 1t}

250]  2.%°312 103 2ol Y Fyl W AH EE 0] ST ME (xSbySh)ol %7
430 WE S shabake] 24e 2] 917k (xColSh, yColSh)el 413E A1
852 HET S Y

[260] [+~ 10]

[261] (xColSb, yColSb) = (xSb + shVector[0]>> 4,ySb+shVector[1]>> 4)

[262] 3. (xColSb, yColSb)E ¥ gFataL 9li= A B 5520 AE ¥ A3 o35 +=
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ad f )= ol = Q1=e) g9 U
BEolebelar, e 110 4l Qi SEd AT AL AES A2 AL
#5212 A Fol 2} G

WA Q=S ol 58 £ A3 g0l mL dol st o) 2o

(intraPredAng)E A A& 5= At} ob&f| & 11 3570 O]Ealr Oﬂ REE ALE
w2 WA 349 ke THA= WA QI ER o S RES Vo R Fli= Ao
}apA] © N

Babshoh Wy lE S Rue] o S R F(EE o % 2L o
ARBE o] 33 R B AR WY AT} o F Bt ol gE f g
=olt.

[3£11]

PredModelntr |1 2 3 4 5 6 7

a

IntraPredAng |- 32 26 21 17 13 9
PredModelntr (8 9 10 11 12 13 14
a

IntraPredAng |5 2 0 -2 -5 -9 -13
PredModelntr |15 16 17 18 19 20 21
a

IntraPredAng |-17 -21 -26 -32 -26 -21 -17
PredModelntr |22 23 24 25 26 27 28
a

IntraPredAng |-13 -9 -5 -2 0 2 5
PredModelntr (29 30 31 32 33 34

a

IntraPredAng |9 13 17 21 26 32

intraPredAng®] &% A9 (ol & B0, SIET} o & 2= A d A7F 113 25

Abol Rl -yl i= &2 228} o] AA| EFof A5 JAE HAHAS MEHL S
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[303]

[304]

[305]

[306]

[307]

38

[3£12]

predMode |-10 (-9 (-8 [-7 |-6 |-5 |-4 |-3 |12 |-1 |2 3 |4 |5 |6 |7 |8

Intra

intraPred |11 |93 |79 |68 (60 (54 (49 |45 |39 (35 |32 |29 |26 |23 |21 |19 (17
Angle 4

predMode |9 (10 (11 (12 |13 |14 |15 |16 (17 |18 |19 (20 (21 (22 (23 (24 |25

Intra

intraPred |15 |13 [11
Angle

ro
~]
(9]
(9N
[\
[
o
1
[
1
[\
1
(9N
1
(9]
1
~1
1
O

-11

predMode (26 |27 |28 (29 (30 |31 (32 (33 [34 [35 (36 (37 |38 |39 |40 (41 |42

Intra

intraPred |-13 |-25|-17 [-19 |-21 [-23[-26|-29|-32|-29|-26|-23 |-21 |[-19 |-17 |-15|-13
Angle

predMode (43 |44 |45 (46 (47 |48 [49 [50 [51 [52 (53 (54 |55 |56 |57 |58 |59

Intra

intraPred |-11|-9 |-7 |-5 -3 (-2 (-1 |0 |1 (2 |3 |5 |7 |9 |11 |13 (15
Angle

predMode |60 |61 (62 (63 |64 |65 |66 |67 (68 |69 |70 (71 |72 |73 |74 |75 |76

Intra

intraPred |17 |19 (21 |23 |26 |29 (32 (35 |39 |45 |49 |54 |60 |68 (79 |93 |11

Angle 4

Spol = P2 1=} | 2 AFEFHE 5o Sol = P2 e} o F B
AEe o) 5 WES P53 5Hz 4ol A o 5 W] A5 wobd A
s

Aom A= o= e S ofo|= o A R 3
TA AR of| & 50, =283 o] 357 A EE} o &

Ve JAET o] 5 5235 9ol g thA B2 I Ed o35

53} 4= 9lan, ool = o= RIED o 5 B 362 90| = o & A B9l

ANEZ o] RE302 Y535t & 5 9l

29 G20 Pyl iz 1Y B2 ol Lnlel ulo) whel sk e
A2 T2 RS 5 ATk TAH R dE Sol, 139 Lo 1Y H59
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[308]

[309]

[310]

[311]

[312]

[313]

[314]

39

Fefoll whe} iAok wE G ASE A AHR 5 ok E 138 B
B2o] Lu] 9} ol o] u]o) whe} ALEE = Q1T 6] % o)A wE S ek,
3%13]

Aspect ratio Replaced intra prediction modes
W/H==16 Modes 12, 13,14,15

W/H==8 Modes 12, 13

W/H== Modes 2,3,4,5,6,7,8,9,10,11
W/H== Modes 2,3,4,5,6,7,

W/H== None

W/H==1/2 Modes 61,62,63,64,65,66
W/H==1/4 Mode 57,58,59,60,61,62,63,64,65,66
W/H==1/8 Modes 55, 56

W/H==1/16 Modes 53, 54, 55, 56

4l = L= A ES o 55 Fall oS 4ol A H L,
A ol A of 2 AAFS 2} E-3F oA} %, ZE2F 4 (residual) & & =53 4= T}
ZEx} <7l DCT(Discrete cosine transform) €} 72 22+ ¥ 2 (Transform)<
Fsto] 291 Fobe W0 2 Mol e 4= 2k Gabol A ok AR A7
A ZFA o =2 o] A WA EA] k= B4 o]t} aiguto) G stE ahe
) 87 002 AAEE A7 o Tl 24 oA K % B &S 2
£l

= /] A7y of| & 229 u}e} DST (Discrete sine transform)-2- AF-8-3F
T %1 TAH SR o F B0, EY oS REolaL, oS £5/2Y E59
AA717F NxN 2o} 212 17191 7 -0l = DST | 3h& Algat s dAstaL, 1
Qo] of| & E5/3Y 54 =DCTE A3t & 243 = )

DCT+= G748 cos ©$h2 o] &3to] 24 Fap AH o= %éﬂ(%ﬂ)a%
7411] olar, 1 wjo] Fup AREL VA dgor xAFH o=

ol A DCT W #Hg =3 5

sh& &b A2 3}

= Aot 7 ]2 e s o] 27]3= DCT A2t +-E0t.

- B o
&"r&ii

o % ﬂ © 2 AF3te] 00] obd AW-Eo] Wol REdHE Aol A= o]ik o |
1 3(Discrete Cosine Transform, DCT)-& =2 A}-86}a1, 2153} A 7o) o]
o o

3 5F= 94t A = DST (Discrete Sine Transform)-& AF-8-3F =5 QI T},
DST+= 945 sin A EHE o] g3l 2219 31 A
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[326]

[327]
[328]

[329]

[330]

[331]

[332]
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[335]

41

AR H Y, 2ol F53) g gl ol 7] Zeto] AAE 5= vt o 7] A,
Hag) gepi s, E59 A7, e, JEH oS RE = A

&, Aah F Aol = st E ouE 4= ) E59 A7]= ,
=olo] v, Yu] &} ol o] i3, YH| 9} ol o] 3/at o= xdd 5 k. dE
o], A E59 A7t & wE R 2 A5, 7 ek W el
A1 A S Bl (e.g., DCT2) S 2 A ¥ 51, 2] vFako] ¥ 8 g9l

U(e.g., DSTHL & AQE 4 Uk 7] +8 42,0, 4,8, 16,3

ool A5 5 9]

oo
e

1ﬂimmﬂﬂeﬂﬂﬂ$b Al AZ o] F A2 AFS 5 g5+
A At A2 WEE AA) E5 U A o] At Al disi A =aE
T At} o] A9, 553 A=, V] it d el giEl A2 HHAES elEtal,
7] A gE AR S e A EEo thE| A Al o H e
Festo 2, dA B w3 558 E53 7 9
529 H %302 B o] A8y = AAAZA, K EEo AR AHE
A g3h= S EA1E Aol

=

A=, UE57d 2, SAO(sample adaptlve offset) & H = ALF(adaptlve loop
015 s zala 2= 9}

 (In-loop filtering)< FAFs} L 3 3} 1} of| A WA SH= A H 2
S Fol] Al HEstE el AR P& T 7otk
U] E-%7] ¥ (Deblocking filter), A1 = 2-5-4 2 3 Al & B (sample adaptive offset

filter, SAQ), & -5 53X ¥ ¥ (adaptive loop filter, ALF)+= 15~ HE o] gt

A1 E gl
SAOQ) &= o= XJ g ?ﬁl
[e]

557 9H, AE 454 2 Al(Sample Adaptive Offset,
" B (adaptive loop filter, ALF) & & o] &= o] - gL} &

4mg

[
i)

Fayste] A2 B9 92 AT 5 AUk
29] 4o U557 NS 453 T, SAO L ALFE 253 7 9tk
BT o Y58} ol 55 el AR FREE A e
Bl A WA E Sl o] MPALSLL, o] B 4G ool A ol A = el gol
AT B o) Ve 2914 942 55 513 9 sh(blocking

artifact)®} a1 -2t}
Deblocking filteri= A1 G789 £ A Aol A HA 5= £
artifac) & $3HA7] 31, L 531 A5 o F= Wy oltt
E5 AANM P & et £5 34 A3 E A3 A A o, &=

ﬁ
299} o] BEEo] A EF o= R B33 ¥ i=x] o] FEi= o] -3
E59] 22 e dojghe] zbol 7t 71-A o | A o] 4k A o
0] -3t B2 o] Ax HA X7} A2 TA3 %] o 3L F Fo] i o] - Fr}o



WO 2020/139040 PCT/KR2019/018644

[336]

[337]

[338]
[339]

[340]
[341]

[342]
[343]

[344]

42

ZAACNA B E & TS 7 vk
‘rvﬂr‘r QoM FAEE T etr] Wikl =4 7HE A el ®H Y
& (ringing artifact) & LAY 7] A, 3}4 ghol ol vl sl LG gk jLvksE
AR AL 2ol 7| Al fh SAOE Al ¢ G sl S aejste] E5 d9=
54 LAyt = oR g e a4 b
SAO‘:— 22 JAke] Elof ufa} of A S @J(Edge offset, ©] 8} EO)¥} Wl =

*‘ﬁ ﬂﬁ\— ?}7] %}e 7}7‘] E]r/\ Z]% of i
Zolt), 3} ¥ & 32709 e =2 vy b2k Y] gL

7HA = A E sl Hitol HEE T 4 . =1,
MEE shve] T2 FE& 4 At} shue] HFolA = A3t A 31
/\]‘_Q_O}Ei /\47(461— 2= ohq_

ALF (Adaptive Loop Filter)i= 73}2] 149} o] A1 {9 474 = A1 59
4ol deblocking filtering2 5~3 &+ -9 JAtel] 7[-AH ol HH F o] )&
ALEsho] A2 9 G A sk o

[_rfﬂ-/\] 14]

MN_
Oy

rlr r{r

2

R'(3,5) = Z 5_: F(h, D) - R+ k. § + 1)

of W Wl = 7 A W9l Ei= CTU B9l = A8 5 9le).
Luma 73 3ol A= th& 5 303 o] 5x5, 7x7 1= 9x9 Hholol == I | =

of 1= B} L2 4188k 2 9T, Chroma A -0 41 = 5x5 tholobi e et L8 %

AR ART 7% 9

)N ) Thek Al dlis BE TRe e 23S A glo] ohya B Al
I B A ets] Ae g0l ChFFE AA] ool A Agshs AGES
M 0R AN AL EE 5 oYY 2TOR 489 55 Yn}

HESESR A .
B, 2 TRl e] Rkt A AL o= sk of, | 9l o] (firmware), 423 E 9],
= sy A ol ol rE = vk st=dofel o gk o] B, skt
1= 11 o] 4+9] ASICs(Application Specific Integrated Circuits), DSPs(Digital Signal
Processors), DSPDs(Digital Signal Processing Devices), PLDs(Programmable Logic
Devices), FPGAs(Field Programmable Gate Arrays), ¥ -8- 32 =22 A A (general
processor), ZI EE ¢, njo| A2 ZAEF Y], nlo] A& ZZAM|A Fol 93] +d=

A
T 3



PCT/KR2019/018644

WO 2020/139040

[345]

[346]

43

noo

AA ] e Tk
Oﬂ A A e 55 sl
QA A, o Z] Aol A, A4 O{(flrrnware) in._il ), ]
=y Zo] x{?@ﬂo{ A 2] = AFE Ao A Ad 7psek
FE-H5 715 v Xﬂ (non-transitory computer-readable medium) &
A4 ol -&71s4

Boubg e a9 2 a sk s elaly] 98 o] &1 4= itk

-\o
o
oo
i
E
2
i o
09*1
N
N
r
rol,
o
i
K3
RS
[m
ES)
2

g
(o]
E o
o
k>

ﬂl

] [e]

fU]:n
>
a2

[ ui‘ PH Mo oi
e
et
ot
iy}

T



PCT/KR2019/018644

44

AT
A4 BE o] v TR Y AE

WO 2020/139040

)
)

—_
fite]

0

Bl

sk 1]

Q_—rL

[

HYgLEE V|H

o
T

H g 2EE A7 @A)

o
T

o 3101,

g
&7 MA]

A7 A BS54 WA g 229k 7] WA
A1
A8

5} 2]

q.

Q_—rL

3|

[8

fite]
;OD
P
il

—_
fite]

Fo]

[s)

bt ool
EEEL

[s)

&

Lo 7]

AL
=

T

& )

[¢]

7 e d
A9

T

<
L
T,

X
=

A
ol o] & 7}

=
=

7he 3,
% o] 1]

=]
=

T

=
T

H g AEd ¢
A E] o] 4 o]

M

T .

T

&

o 2ol whet, 7] A A

off dofA,
ol

o 3101,
o 3101,
o 3101,

7] M A]

1

[
1

[
1

[
1

[}

q.

q.

q.

7] WA
A1
A1
A3
371
A1
A58

A

|
|
|
|
|

}3

[
L4

[
}5

[e]
- 6
[e]

q.

q.

q.

q.

q.

Q_—rL
Q_—rL
Q_—rL
Q_—rL
Q_—rL

3|

[7(

3|

[7(

3|

[
(e}
(e}

[8

[



PCT/KR2019/018644

WO 2020/139040

45

Fo
=0

o
Hr

o 3101,

&

A5

5} 8]

Q_—rL

&

[7(

E] Apol gk, A o] ~7¢

-4

Zl o) |l
B -

s

Al

=%

—_
fite]

J

A

&7

A BEo M)A TR Y sE

5} 9]

Q_—rL

[

g7 AA) B WA Qe st 4] WA

B

WE] i

UAE A v Aol $le A,

Eis

s} 10]

Q_—rL

[

1] WA 5o ¥4

Bl

A4 BE o] v TR Y AE

B

ol
A

B

Ht @ 55 3}

T
T .

ahi= A2 s

B

HAE A vl A

A~
T

) we



[

U

100

WO 2020/139040 PCT/KR2019/018644
1/25
1]
0
w
<|
w
=
Enl—
Q| W&
77w ol
=) Ik
[
o | @
=27 ®o s
= [l o
SRS
¢ 30
3r
IF
S ™
— =
o0 I "
W
4 B =
ar
o+
(@]
O~ ml
B
| -+
©
+ +
C XA
+ +
T
— IF m IF
S~ Dwr || wiar [ ~8
‘ = o=
j y ]]" o
T 3
T =
o |l
—~— ol
— E1R
i) _
nJ To)
H w©
T =




230

WO 2020/139040

2]

245
I

~ 235

240
/

3 Ik
Wi g
ol =

200

!

HE — HZZl

i

225

220

215

210

2

DF
ot

!

—

2/28

PCT/KR2019/018644



WO 2020/139040 PCT/KR2019/018644
3/28

3]
300




PCT/KR2019/018644

WO 2020/139040

4/25

JOH LI LITdS

JIA LT LIdS

JOH 14 L1'1dS

JIA I 1ITdS

W 1I1dS




WO 2020/139040

[5=5]

5/28

Rotation

PCT/KR2019/018644

Zoom-in

—~—

Zoom-out

Affine H%




WO 2020/139040

[5=7]

SVO=(SVOX’SV0y)

™

6/25

sv1=(sle,svly)

SV0=(SVOX,SVOY)

™

PCT/KR2019/018644

SV1=(SV1X,SV1y)

U

CU
sv2=(sv2X,SV2y)
[5=8]
SVl SV1X,SV1
SV0=(SVOX,SVOy)
\@ [ 3 4 LY
(xo,yo)\ / \ (Xl’yl)
~ | T Ix
(x,y)
v

AN

S

™

/

A
1
el




PCT/KR2019/018644

WO 2020/139040

7/28

[emw) o [} [eme) <
[an] g QA o <
(0)] [@)] (@] o (e))
w w2 (Ip] [(Ip] [Ip]
M A
ol ok
0 o -
- ~ { = S ro MH 0
wi un Ok = Tnm H mom.__ <F
<l < o = = <0
Qu ol %o = ) iy
ol _ Ed o - _
H __ ol 30 &g ol I ol
ioF R RT o S RO o lgr R’
o4 BT . ) rr of
Wy | B |G| [ggur
Sl <im [ F | F ) |Y
i o iy ou !
= Ul Rr = RO IR
= __u% ril o do®| | ®
) -
= =
= [==]

[5=10]

[1]2]

oo
™ 54
= Ok

ol




WO 2020/139040 PCT/KR2019/018644
8/25
11]
iz 22 N N 3 O 3 I 352 B i1
@ @ [m W[4 [
S 24
g4
@ 6 @ [ [0
T I R 1 T R Y
E N
R
E e




WO 2020/139040 PCT/KR2019/018644

9/25
12]
Ed 2| 18] 15}, 6] [0 |24

m | | (5] | (e [7][®

~ ~
~ ~

R A
~o | A2 HOE MK &8
. (xOtcu_height-1,y1)

19 10 4 102 4
19 0 4 fj M1 HIOIE O 24
NECEER (xOtcu_height/2-1,y1)
[miid o o ‘_
e DA

==
e
B8




WO 2020/139040 PCT/KR2019/018644

10/25
[%13]
=
E 0
E !
= o =
=R
E____E___*EHBJ#-?SII
[~ =]
= E2
=] o] =
= =]
=] EE B &
£
=
[F
8 2
[ O
E D
= =
2
-l or
IE
[~] [=]=]
= [«
E [+o]=] =
S =
=] == ] <
9
[




PCT/KR2019/018644

WO 2020/139040
11/25
5 14]
S I B v R e
B w6 [E7 @
B o Ewwle
BN 29 :
itz LU Bt2de
]
o e
i 1]
%




WO 2020/139040

PCT/KR2019/018644
12/25
[%15]
Distance_idx =1
direction_idx =1
A
1
|
]
o
;TN
ORI
]
P » Distance_idx =0
e Y direction_idx =0
!
7N 7T
0 ) ,/ o' © ) O
/\\_// \\ e
/// /,\\‘
// l\\O/L
/ - Tt i i
/ O — ] - Distance_idx =0
i direction_idx =3
'I
!
A 24 ¥

Az

18

A



PCT/KR2019/018644

WO 2020/139040

13/25

[5=16]

G= XPITUOI}03IID
T= XpPI 20URISI([¢-__

= XPITUOI09IIP
0= XPI o0URISI(] <-4

G= XPITUOT}I3JIp
[= XpITo0URISI(&~ |

p= XpI UOI30011P
0= X1 00UR3S1] <]




PCT/KR2019/018644

WO 2020/139040

14/25

[5=17]

£= XpPT UOTIII3IIP

0= ¥proouesiq ¢ |

0= XpI UOL309.1p
0= XpITOdUBISI[ ¥

L. —T— i
Y
b T ke TR
L. T
BE BE [kl Lo
3 B B o
_ [
] _ O f
| i
e I I
RN g= XpI UOT30911Ip o /
© THe 1/ - Rl I - /
Ny 0= Xp1odURISI( S~ s ,
’ | © V s
\\ N~ \\
oY~ o ,\o\f\ow e o
N~ — N~
_ ©
. o~ o 0= XpPI UOT}IRJIP .
N = XpI-ooueisiq ¥ ‘o)
- 0= XpI 1S1q A0
\ ”
o) ;o) t
- el |
[= XpT UOLIORIIp - T= XpITUOTIIRIIP

T= XPIT9dUBISI(

T= XpPI a0URISI(




WO 2020/139040

PCT/KR2019/018644

t—-»Distance_idx =1

direction_idx =H

. —w» Distance_idx =0

direction_idx =5

15/25
[5=18]
Distance_idx =0 -~~~ ME £50 | AHH £F1
direction_idx =4 T~
Distance_idx =0 47 .~ .o -
direction_idx =3 ME 252 ME 253
[5=19]
PU2 PU1
PU1 PU2
(a) (b)
[5=20]
D(-1/,'1) D(N;—1) D(2Nj1,-1)
/ / /
/ / /
/ / /
D dHHEA
HE ME




PCT/KR2019/018644

(a)

34
V432

33

16/25
32

| D)
[}

. Planar

22 23 24 2526 27 28 29 30 31
V-21 V-17 V-13 V-9 V-5 V-2 VO W2 V45 V40 V413 V417 V421 V426

20 21

19
V-26

18
V-32

O T A T
T T T T
2% 21 H-17 H-13 B9 H-5 H-2 H
413 12 11 N

WO 2020/139040

[5=21]

66
(b)

64

0 : Planar
: DC

38 40 42 44 46 485052 54 56 S8 60 62

36

34
32
30
28
26
24
22
20
16
14
12
10




WO 2020/139040 PCT/KR2019/018644
17/28

oz
e A

I Iz
aX MZ

i
=
-
<\ Ref_1D
i
=
i




WO 2020/139040

[5=23]

18/25

s Ml NS

OO HLOO~0

— ™
—
nie 6
=)
@]
foz

/

-4
-3
-2
-1

]

O M<HFLO O~ O

o~

i

[0

— =
@]

=

—4
=3
-2
-1

[
i
[}
=)
(=]
=

|

o]
i
L
— =]
Q
=

i
i
[<5]
=]
(@]
=

—4
=3
-2
-1

O M<FLOOL~0

L0
—
[
=
(@)
=

PCT/KR2019/018644



PCT/KR2019/018644

WO 2020/139040

19/25

[524]

® ]

LT SPOK

S/

S/

8L9SVE€ECT0OT-2-6-F-

8.9G7€¢T10T1-2-€-¥

8L9G8%EECTO0OT-2-E-¥-

8L9GvEECT 0T-2-E-F-

-

8L9¢¥€ECT01-0-6-7-

8L9G7E¢T 01-6-€-¥-

8L9GFECT01--€-7-

8L9G7€¢T101-¢-€6-7-



PCT/KR2019/018644

WO 2020/139040

20/25

[5=25]

—
-

6op Gel-

9

9 9POW

HHM

99 °POW

~
- ~

HHH

Bop G-/

vE 9POow

LHHHN

LHHM

vE 9PON



PCT/KR2019/018644

WO 2020/139040

21/25

[5=26]

—

9|bue uo13oIpaId -~
BJIUI JO abUBY

HHM

8|bue uoljoipald -~

vIUI JO ebury( -
. / s

>

/




PCT/KR2019/018644

WO 2020/139040

22/25

[5=27]

o|6ue U0|191pa.d
RIIU JO ObuRY .~

— 4 _
N ks s s

bap G b

/

gpou-belQ

o|6ue Uol101ps.d
BIJUI O obuey

/

=
{ /
99 opop s
-——— - N e e
LM spou-Oe |



WO 2020/139040 PCT/KR2019/018644
23/25

[5=28]

18 19 20 21 22 23 2425262728 29 30 31 32 33 34 3 36
A

17

16
15

14




PCT/KR2019/018644

WO 2020/139040

24/25

[5=29]

I =68

=< SI MW
S, pue J UsoMieq
80UB I8 | Ip "SaY

S04

¢seIn1old *Je)
1U9J3}}1p 8sn { pUe d

$S1U8191 1180
0Jaz-lioy SBY ) 10 d

JBIIUI S D 10 ¢




PCT/KR2019/018644

WO 2020/139040

25/25

[5=30]

0

EERESHERIAR T 0o |8
6 1010 110 210 | €10 1710|610 1019 |9 1419 |

03 20310 0000 [0 [ 13 [50) (69 [owa 10 e [ oo [ [ |50 [ [
wjmmmmne]  (9]0]9]6]n]

[801@11




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2019/018644

A.  CLASSIFICATION OF SUBJECT MATTER
HO4N 191092084014, KON 19/11702084.01 )5 HO4N I9SH2014.00), BOSN 191192014.00, HO4N 19122{2014.08},
HO4N 19/176¢(2014.013

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HO4IN 19/109, GOGT 9/00;, HO4NN 13/60; HO4N 19/122; HO4N 19/51; HO4N 19/117, HO4N 19/119; HO4N 19/176

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for ufitity models: IPC as above
Japanese wtility models and applications {or wility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: merge candidate, index, motion, compensation, flag, decoding

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X KR 10-2018-0134764 A (ELECTRONICS AND TELECOMMUNICATIONS RESEARCH 1-3.5-10

INSTITLTE) 19 December 2018
See paragraphs [01851, [0190], [0199], [0217], [0222], [0275], [0303], [0326]; aud claims 1,

13,17,
Y 4
Y WO 2015-142057 A1 (KT CORPORATION) 24 September 2015 4
See paragraph [0135].
A CHEN, Xuetal CE 4; Merge Offsct Extension (Test 4.4.8). Joint Video Experts Team 1-10
(VET) of ITU-T 5G 16 WP 3 and ISVIEC FTC 1/SC 29/WG 11 JVET-L0176. 12th
Meeting. Macao, CN. pp. 1-6, 12 October 2018 [Retueved on 31 March 2020}, Retrieved
from [hitp://phenix int-cvry fi/jver}
See pages 1-4.
A YANG, Haitao et al. Description of Core Experiment 4 {CE4): Inter prediction and motion 1-10

vector coding. Joint Video Experts Team (JVET) of ITU-T SG 16 WP 3 and [SO/IEC JTC
VSC29/WG 11 JVET-L1024 v3. 12th Meeting. Macao, CN. pp. 1-15, 12 October 2018
{Retdeved on 31 March 2020}, Retrieved from [htip:/phemx.int-evry fr/jvet/]

See pages 5-6.

Further documents are listed in the continuation of Box C. E See patent family annex.

Special categories of cited documents: “T”  later document published after the international filing date or priority
“A”  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“B” ea;'lier ,application or patent but published on or after the international  «y» document of particular relevance; th}a claimed‘ invention c‘annot.be
filing date considered novel or cannot be considered to involve an inventive
“L”  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other .« : . . : :
: : Y” document of particular relevance; the claimed invention cannot be
special reason {as specified) - : : . :
’ ) o considered to involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination

means being obvious to a person skilled in the art

“P”  document published prior to the international filing date but later than <« g

el . document member of the same patent famil
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report
14 APRIL 2020 (14.04.2020) 14 APRIL 2020 (14.04.2020y
Name and mailing address of the ISA/KR Authorized officer

Korean Intellectual Propesty Office
Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea
Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



IN E’ERNLA"]?EQNLA‘L SEARCI{ RE?GRI Titernational appﬁcaﬁgn No.
PCT/KR2019/018644

C (Continuation).  DOCUMENTS CONSIDERED TO BE RELEVANT

GVETYol ITU-T SG 16 WP 3 and ISO/IEC ITC /ST 29/WG 11 JVET-LO042. 12th
Meeting. Macao, CN. pp. 1-4, 12 October 2018 [Retnieved on 31 March 2020}, Retrieved
from [hitp://phenix.int-evry fr/jvet/]

See pages 1-4.

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A SAMUELSSON, Jonatan. Example restriction flags for VVC. Joint Video Experts Team 1-19

Form PCT/ISA/210 (continuation of second sheet) (Januaxy 2015}




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PUT/KR2019/018644

Patent document Publication

Patent family Publication
cited in search report date member date
KR 10-2018-0134764 A 19/12/2018 WO 2018-226015 A1 18/12/2018
WO 2015-142057 Al 24/08/2015 KR 10-2015-0110357 A 02/10/2015

Form PCT/ISA/210 (patent family annex) (January 2015)



A 2R 1A

FAZLANL
PCT/KR2019/018644

A, EHo] =7

S EFFAESEFAPC))

HO4N 19/109(2014.01)i, HO4AN 19/117(2014.01)i, HO4N 19/51(2014.01)i, HO4N 19/119(2014.01)i, HO4N 19/122(2014.01)i, HO4N
19/176(2014.01)i

B. &AM Eof
A H AEAEAS I EFE 714

HO4N 19/109; GO6T 9/00; HOAN 13/00; HO4N 19/122; HO4N 19/51; HO4N 19/117; HOAN 19/119; HO4N 19/176

b 7% Bk Sahe A 274 o9 o]
FHEEASA TR Y T AL TR AR H T A TRC
YREEHAGUNTR L AR BALSUSTR: 2AE Aozl /A IRC

=]

374 2 Aol ek 49

2 X (merge candidate), <19 (index),

A AL o] &1 A} e o] Bl u]| o] 2~ (e o] B ] o] 2~ 2]
eKOMPASS(E5-31 4 Ul F- A MA| 28 & 7]9) = 11X
sation), Z & 1(flag), =3 3 (decoding)

9 2] 0]

L2 (motion), HAF(compen

c. #EE™

7hel el QA % B pAcFehs 490l 1A Al Y7 Y
X KR 10-2018-0134764 A (S HdAEAATF¢) 2018.12.19 1-3,5-10
o2}l [0185], [0190], [0199], [0217], [0222], [0275], [0303], [0326]; ¥
A4k 1, 13, 17
Y 4
Y WO 2015-142057 A1 (KT CORPORATION) 2015.09.24 4
ek [0135]
A XU CHEN et al., CE 4: Merge Offset Extension (Test 4.4.8), Joint Video 1-10
Experts Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11,
JVET-L0176, 12th Meeting, Macao, CN, pp. 1-6, 2018.10.12
[A2: 2020-03-31], &3] [http://phenix.int-evry.fr/jvet/]
HolA] 1-4
A HAITAO YANG et al, Description of Core Experiment 4 (CE4): Inter prediction 1-10
and motion vector coding, Joint Video Experts Team (JVET) of ITU-T SG 16
WP 3 and ISO/IEC JTC 1/SC 29/WG 11, JVET-L1024_v3, 12th Meeting, Macao,
CN, pp. 1-15, 2018.10.12
[A2: 2020-03-31], &3] [http://phenix.int-evry.fr/jvet/]
o4 5-6
X 57t @] Sl 7)Ao el et X clgsslel Bt A S daxatin e
* &H T 5 e ae:
T FASYL BE $4AY T T THoR 99 4EeA]
‘A7 583 BHo| gl AR Hols dubd e V&S Ao £ Grom g o] 727} B e o] 28 o 5)7] 3l &
‘D B SAZAAAN F9900] AgH F T
‘B ZAE9GRD WE 299 £ 0498 A ZAEYY o) ‘X7 SR A Y= T 3T o m Ay g A
o TNE AEd == 53 ¢ TFAEE IRA e Aoz B},
‘LA T RS AVt R Re OB JEESY INY vy =@ gulo] 9 8 8 £33 o] ol o] akel 2 237}
il T 5HE o) f (O] RE FA)E H8)7] f3le] 8w Zbebs A0 1 2 ghe] ReiAtez) A A A 7w 0
07 T AN, A, A B ) SRs Al I £ =Rl Sl Aes £
P o] Feoll FAEA Y ZAERY ol del FAE £ ‘&7 Fdd U SeEdd b Ed
A ZALe] A A e T A AR LA T
20204 049 149 (14.04.2020) 2020 049 149 (14.04.2020)

HEH S +82-42-481-8262 N

WA~ HE 182-42-481-8578
2] PCT/ISA/210 (7 A £2)) (2019 78)




TAELR S
= A 2 AR 1A

PCT/KR2019/018644
cA%). #BHES
7} 3] * A& g L AA FAEIE s FHe 71A e A7y
A

JONATAN SAMUELSSON, Example restriction flags for VVC, Joint Video Experts 1-10
Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC 29/WG 11, JVET-L0042,
12th Meeting, Macao, CN, pp. 1-4, 2018.10.12

[Aael: 2020-03-31], &3] [http://phenix.int-evry.fr/jvet/]
o)A 1-4

42 PCT/ISA/210 (- A 8%] 9] A< 2019 7€)




L ELEET
o 3

A ZEW

SEslo] Bak AR PCT/KR2019/018644
jf;ﬁj%g%"”” FA s EHTY zA
KR 10-2018-0134764 A 2018/12/19 WO 2018-226015 Al 2018/12/13
WO 2015-142057 Al 2015/09/24 KR 10-2015-0110357 A 2015/10/02

212 PCT/ASA/210 (-5

£3] F7182)) 20194 78)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - claims
	Page 47 - claims
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - wo-search-report
	Page 74 - wo-search-report
	Page 75 - wo-search-report
	Page 76 - wo-search-report
	Page 77 - wo-search-report
	Page 78 - wo-search-report

