WO 2020/185919

SOURCE DEVICE
102

VIDEO SOURCE
104

!

MEMORY
106

'

VIDEO
ENCODER
200

l

OUTPUT
INTERFACE
108

FIG. 1

N

Page 1/17

L

100

>

\ I
-
-
N

|—————————
- _ _ _

PCT/US2020/022132

DESTINATION DEVICE
116

DISPLAY DEVICE
118

T

MEMORY
120

i

VIDEO
DECODER
300

INPUT
INTERFACE
122




WO 2020/185919

144B

PCT/US2020/022132

Page 2 /17

0000000000
12,{ 0000000000
0000000000
140
O~ _1s2a
00
00
00
BLOCK 142'3\. :::
O~ 1428 146 oo o
000
000
000
142C 00
e C
0000000000 144D
144C 0000000000
00000000O0CGO

FIG. 2



PCT/US2020/022132

WO 2020/185919

Page 3/17

V¢ Old

8vl
MO019

IkA]

[L'1-AI—nzst

szsb | |

[L'1-A7

[ +A7—D2S 1
dzs i1 [0‘Al7

LLvAn | [ LoA __ [AT]

HeS W11 [Lx ) ~—32S 1 dzs i Xi1 NZSL—WesL—  |ozst’
9251 [X'0]7 acsh—1 [x‘oln vesk—f X0l (Lol | Dol | [[1-x'oln] \-vos51
- i -
x4 1251 oz DI ]| mog1—H2sh—" resk—" zsi

425 I _AlL+XL]T




PCT/US2020/022132

WO 2020/185919

Page 4 /17

a¢ Old

(TN (Y e [+
sz [ 10T ]| Lest
[L1-A}—nzst
[11+A—ozs1
s (BT
L o [Vi-AI7
mes oL wzer
NeSI—] [0417
xzs Hlo‘1-A17
avs 3zs1 vysh
J J / (7] (AL ]| 5]
.._.N.m.wm...c..._.. Hzsy [Tk [+ 17 ._,m.m..n...,.@..... azsp JLXHT NZSL— W21~ 0z51”
i [Don J— ozs1 azs X0l vzs b TX01T ] [[kecon] [ o | [i-xol]| {—Wvost
[14X)] 1251 gzt Al oz JLXHT gost— Mezsi— resi— zsi




WO 2020/185919

PCT/US2020/022132

/,172

Page 5 /17
D1 D1 D1 D1
160A 160B 160C 160D
D1
160H
D1
160l
D1
160L
D1
160M
D1
160P
D1
160Q 160R 160S 160T
D1 D1 D1 D1
160U 160V 160W 160X




WO 2020/185919

Page 6 /17

PCT/US2020/022132

174

Horizontal
Boundary

160Q




WO 2020/185919 PCT/US2020/022132

Page 7 /17
176
Vertical
Boundary
/172
D1 ¢ D1 D1 D1
160A 160B 160C 160D
D1
160H
D1
160L
D1
160P
< D1
160Q 160R 160S 160T
D1 < D1 D1 D1
160U 160V 160W 160X

FIG. 4C



WO 2020/185919 PCT/US2020/022132
Page 8 /17

172

174

Horizontal D1
Boundary | 160l

D1
160M
D1
160Q
D1 D1 D1 D1
160U 160V 160W 160X

FIG. 4D



WO 2020/185919 PCT/US2020/022132

Page 9/17
176
Vertical
Boundary
172
D1 D1 D1
160A 160B 160C 160D
D1
160E 160H
160l
D1
160K 160L
160M
D1
1600 160P
160Q
D1 D1 D1
160U 160V 160W 160X

FIG. 4E



WO 2020/185919 PCT/US2020/022132

Page 10 /17
D1
174 160H
Horizontal
Boundary
D1
160L
D1
160P
160Q 160R 160S 160T
D1 D1 D1 D1
160U 160V 160W 160X
172
FIG. 4F
172
D2
160A
174

Horizontal | p2
Boundary | 160l

D2
160M
D2
160Q
D2 D2 D2 D2
160U 160V 160W 160X

FIG. 4G



WO 2020/185919

174

Horizontal
Boundary

PCT/US2020/022132

Page 11 /17
/,172
170
D1 D1 D1 D1
160l 162A 162B 160J
D1 D1 D1 D1
160K 162C 162D 160L
D1 D1 D1 D1
160M 162E 162F: 160N
D1 D1 D1 D1
1600 162G 162H 160P
D1 D1 D1 D1
160Q 160R 160S 160T
D1 D1 D1 D1
160U 160V 160W 160X

FIG. 4H



WO 2020/185919 PCT/US2020/022132
Page 12 /17

co

Horizontal
Boundary
182

180B <

FIG. 5

co

Horizontal
Boundary
192

190B <

190A <

190D <

FIG. 6



A L'Old

PCT/US2020/022132

Page 13 /17

WO 2020/185919

(%4 9¢¢
¥3d4ng 1INN
>
3¥NLOId NOILOIa3¥d
NYIYLSLIE 4300534 “VHLNI
vee
91z 1INN
MR EIRIE, NOILVSNIdINOD
NOLLOW
02z %4 cke q
1INN 1INN L1IND 772
oNiaooNa [ AT I nowvzitnvno [ | ONISS300ud 1IN
INMO4ASNVYL
AdOYLINT 3ISHIAANI JSHIAN vLZ NOILYINILLSST
Y —] NOLLOW
. S [ —— =—
SLINIWITI XVLNAS ¢c0c
1INN
NTEERE
__ oz O1LD373S Ao
— 902 _
802
LINN -« L1IND - +
NOILVZILNVYND ONISS300¥d (\[¥4
INYOASNVYL Otc
ANMOWIAN |
557 vivao3ain | viva o3ain
¥3A0ON3 03aIA




PCT/US2020/022132

WO 2020/185919

-

8 'Old

O3dIA
a3aoo3a

Page 14 /17

vic
add

cig
1INN
- ENNIE

G5

oLe

A

80¢
1INN
ONISS300¥d
NHO4SNVIL
JASAUIANI

90¢
LINN
NOILVZILNVND
JSYUIANI

-

00¢€
¥3d0J33d O3AIA

(153
LINN
NOILOId3¥d
-VLNI

91¢
LINN
NOILVSN3dINOD

NOILOW

voe
LINN ONISS3D0¥d
NOILOIa3¥d

A

20¢
LINN

ONIaOo23a
AdO¥1NS

q

0ce
AYON3IN
gdd

NVI™Lslig

O3dIN d3AOON3




PCT/US2020/022132

WO 2020/185919

Page 15 /17

S¥007149 O3dIA
a3aLoNA|LSNODIY
azxaLnid

6 Old

-

<

7 ™
47vO/ATV ovs W90193d
%3

LINN {31714

| SYD0719 O3dIA
a3LoNJLSNODIY
azx3L71dNN




WO 2020/185919 PCT/US2020/022132

Page 16 / 17

370
RECEIVE ENTROPY CODED /
DATA FOR CURRENT BLOCK

|

ENTROPY DECODE DATA TO /372
DETERMINE PREDICTION AND
REPRODUCE COEFFICIENTS

'

PREDICT CURRENT BLOCK

I

/376
INVERSE SCAN REPRODUCED
COEFFICIENTS

!

INVERSE QUANTIZE AND

INVERSE TRANSFORM —378

COEFFICIENTS TO PRODUCE
RESIDUAL BLOCK

v

374
/

COMBINE PREDICTED BLOCK /380
AND RESIDUAL BLOCK
382
FILTER RECONSTRUCTED a
BLOCK

FIG. 10



WO 2020/185919 PCT/US2020/022132
Page 17 /17

RECONSTRUCT A BLOCK OF VIDEO DATA TO CREATE A /400
RECONSTRUCTED BLOCK OF VIDEO DATA

l

DETERMINE A VALUE OF A GRADIENT FOR A SAMPLE IN THE
RECONSTRUCTED BLOCK OF VIDEO DATA, INCLUDING
PERFORMING A GRADIENT CALCULATION FOR THE SAMPLE
USING AN AVAILABLE SAMPLE THAT CORRESPONDS TO AN  |—402
UNAVAILABLE SAMPLE THAT IS OUTSIDE OF ONE OF: A
PICTURE, A SLICE, A TILE, OR A TILE GROUP THAT INCLUDES
THE RECONSTRUCTED BLOCK OF SAMPLES

DETERMINE AN ADAPTIVE LOOP FILTER FOR THE
RECONSTRUCTED BLOCK OF VIDEO DATA BASED AT LEASTIN /404
PART ON THE DETERMINED VALUE OF THE GRADIENT FOR THE

SAMPLE

APPLY THE DETERMINED ADAPTIVE LOOP FILTER TO THE
RECONSTRUCTED BLOCK OF VIDEO DATA TO GENERATE A
FILTERED BLOCK OF VIDEO DATA

/406

FIG. 11



