WO 2020/146582 PCT/US2020/012862

1/12
160
Encoder | Decoder
101
fnput Video Signal 111
103
Defermune Partitions
Block Partitioning ‘ 113
105
Block Decoding
Block Compression 115
FG7
Filtering

Fitering

Output Video Signal

Bitstream

117

FIG. 1



WO 2020/146582

200

e

PCT/US2020/012862

2/12

Ceneral General Control

Coder Control

Quantized Transiorm Coctlicients

201 —
Scaling &
2 ~5
Partitioned - Transform VeSS =
e e Scaling & |- ——-»|__lransform
Video Signal { R i
& . Quantization % i
3 | ah
; b
a
;
| Intra-Pict 227
a ntm—- ]'?Fum Hilter Control
; Estimation Analysis 331
a
a
i 3
R
i
a
a
a
| .
¥ Intra-Piciure
Prediction . O
In-loop Filters ¢
, Coded
W Motion Bitstream
Compensation |, |
Output

Decoded
Picture Bulier

Motion
Estimation

F1G. 2

Video
Signal



WO 2020/146582 PCT/US2020/012862

3/12
300
Encoder
301 313 Bitetream
Partitioned 14 Transform & Entropy
Video Signal 1 Quantization Coding

Intra-Picture

R inverse
Prediction Transform &
¥ Quantization
5 N 317 a
1
Motion

Compensation

{bd
P
(7

In~-loop Filters |

Decoded |
Picture Butter

FI1G. 3



WO 2020/146582 PCT/US2020/012862

4/12
430
Decoder
Bitstream 479
invers
Entropy . 3 fﬁ < .
3¢} ransiorm
Decoding AnSTOTIY
{Juantization
433
421
Motion ¥
{Compensation B

417

intra-Picture

Prediction

425

Decoded in-loop Filters

Picture Buffer i

Output
Video
Signal

FIG. 4



WO 2020/146582 PCT/US2020/012862

300

Bistream

ST 312 314 320 515

Shice Header image Data SEI Mesage

331 \
A /ﬁ % / Sub-picture
Sub-picture size | 571 | level
Sub-picture IDs + /
yd 333 |
337 Ssub-picture [Ds |
/ Motion Constrained 5272
533 .
Sub-pictures
/ Sub-Pictures
334
301

524

\ 329
Sub-Bistream Exlmc%

510 512 314 523 515
e yd L A yd
SPS PPS Slice Header | Sub~-Picture(s) | SEI Mesage

523

FI(. 5



O 2020/146582

L+ + + + + F F ok F o FFFFFFEFFFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEFEFEFEFEFEFEFEFEFEFFEFEFFEFEFFFEFFFEFFFEFFEFEFFEFEFFEFEAFFEFEFFFEFFEFEFFEFEFFFEFFFEAFFEFEFFEFEFFFFFEFEFFEFEAFFEFEAFFEFEAFFEFEFFEFEAFFEFEAFFFEFFEFEAFFEFEFFEFEAFFFEAFFEFEFFFEAFFEFEAFFEFEFFEFEAFFFEFFEFEAFFEFEAFFFEFFEFEAFFEFEFFFEFEFE A FF R F

—

631

Sub-Picture

sub-Picture

Location
632
Sub-Picture

BRI

6/12

Picture

Sub-Picture

ED fninie

Motion
Constrained
Sub-~-Picture

ID —

Sub-Picture

634

/

PCT/US2020/012862

-

* + + F F o+ FFFFFFFFFFEFEFFEAFFFEFEFFEFEFFEAFEFFEFEFFEAFFEAFEFFFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEAFEFEFEFEFEFFEFEEFEFEFEFEEFEFEFEFEFEFFEFEFEFEFEFEFEFEEFEFEEFEFEEFEFEFEFEFEFFEFFEFEFEFFEEFEEFEFEEFEFEFEFEFEFEFEFEFEFEFEEFEFEFFEFFEFEFFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFFEFFEFEEFEFFEFEFEEFEFEFFEFEEFEFEEFFEEFEFEFEFEFEEFEFFEFFEEFEFEFEFEFFEFFFFFF
+

Sub-Picture

+
+

Sub-Picture

=6

LI I I NN RS BB EEBEE BB EEBEEEEBEEEBEEBEBEEBEEBERERBEBEEREBEIERBERENEEEIEREBIELEIEIEIBEBIEINEIIEZNIIEZIEZSJZM,.

Sub-Picture

D=8

* + + F F FFFFFFFFFFEFEFFEFFFEFEFEFEFEFFEFEFFEFEFEFEFEFEFEFEFEFEEFEFEEFEFEFEFEFEFFEFFEFEFFEFEFEEFEFFFFFFFF

+ + + + + F FFFFFFEF A F A FEFFFEFFFEF A FEE A FEFEFEFFEFFEFEF A F A FFEFEFEEFFEFEF A FE A FEFEFEFFEFE A FEFEFEFEE A FEF A FEEFEFE A FEFFEEFEFEF A FEFEEFFFEFEEFE A FFEFEFEFEFEFEE A FFEFEFFEFFEFEFE R F

T

e e e o o e e o o = —— ————————

Width \

-

-

FI(.

LI I L B D DL DAL L DL BT DO DN DAL DOE DL DAL DOE DN DL DL DL BOE DN DOLBOE BOL DN BOL DK DOL DAL DL DOL DL N DL DAL DO DL B DOE DOL DAL BOL DOL BAL DO DOL DAL BOK DL DAL DAL DL DAL DOL DL DAL DOL DAL BOL DOL DOE DAL DOE DOL DAL DOL DOL . DOL NN DL BOL DOE DOL DAL DOL DNL DAL NN DL DAL DNL DOL DAL NN DO BOL DNE DL DOL NN DL BOE NE DT DAL DNE DN N DL DOLBOL DOL DNE BN BOEROL DAL DOL DOL DAL DL DOE BN DOL DOL DAL BOL DOL DAL OL L L DL DAL DL BNL DOL DL L DO DAL BOL DL DAL DOL NN N B DL BOL BOE DOL DAL DNL L L NLDOEBAL DOE L N NL AT DAL DNL DO DAL BN NEL N BN DAL DAL DOE DNL N NN BN DL D BN AT N NN AN B BN



WO 2020/146582 PCT/US2020/012862

712
760
\\ Picture
Top Left Corner
742 v 724
732 ﬁf/ 7248
733 Slices _
AN N
Sub-Picture 13 < First Slice
7245
Sub-Picture D < Second Shice |
T24¢
o s 722
Sub-Picture I3 < Third Shice + /
/f

[

Sub-Picture

FIG. 7



PCT/US2020/012862

WO 2020/146582

3/12

+ + + + F FF F FFFFFFFFFFEAFFFFEFEAFEFEFEFEFEFEAFEAFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEAFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEAFEFEFEFEAFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEAFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEEFEE

+ + + +-
+
- +* +* - +*

o+ + +

+
'
+
l
'
I
'
l
l
‘

822b

+ + + + + + F F F o FFFFFEFFFFFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEFEFEFEFEFEFEF A F

+ + + +

++++++++++++++++++++++++++++++++:+++++++++++++++++++++++++++++++++++.-..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—.+++++++++++++++++++++++++++++++++:++++++++++++++++++++++++++++++++
o+ +- 0
++++++++++++++++++++++++++++++++++++.—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..-..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—..—.++++++++++++++++++++++++++++++++++++

+ + + + + + + + + + F F F A+ FFFFEFFFEAFFEAFEAFEFEAFEAFEFEAFEAFFEAFEAFFEFEAFEFEAFEAFEFEFEAFEFEEAFEFEFEAFEFEFEAFEFEEEFEEEFEEF + + + + + + o+ FFFFFEFFFEFFFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFFEFEFF A F

.
+ + + + F F FFF o FF A FFFFEFEFFEFEFEFE A F A FEFEFEFEFEFE A FEFEEE

Picture

“

+* + + + + +F F FFFFFFEFFEFEFEFFEFFEFFEFEFEFEFEFEAFFEFEFFEFFEFFEFFEFEFEFEFEAFFEFEFEFEFEFFEFEFFEFEFFEFEFFEFEFFFFF

8222

-
+ + + F F F o+ FFFFFFFFFEFFEFEFFEAFEFFEFEFEFEFEFFEAFEFEFEFEFEFEFEFEFEAFEFFEFEFFEAFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFFFF
+ + + + + +F + F FFF o+ FEFEFFFEFFEFEFE A FE A FFEFEEFFFEFEFEFEE A FEFEFFFEFEFEFEFE A F A FFEFFE A FEF A FE A FEFEFEFE A FEFEFEFEEFEFEEE

-
+ + + + + + + + ++++F Attt ettt ettt ettt ottt ottt o+ttt

+

+

+

+ + + + F FF F FFFFFFFFFFEAFFFFEFEAFEFEFEFEFEFEAFEAFFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEAFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEAFEFEFEFEAFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEAFEFEFEFEFEFEAFEFEFEFEFEFEFEFEAFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEFEEEFEE

+ + + + + + + ++ +++ ottt ettt ettt ottt ottt ottt ottt ottt ettt ottt rtt

+

cture Right

4

BL2¢

Border

801

Picture Bottom
Border

Sub-Picture

CTU

32

B



WO 2020/146582 PCT/US2020/012862

9712

Q01

Video Coding Devige

060
I/(} devices '

330} 950
\ Processor s

:III;-.- - -.() jE 0 -HH
I & +++ ‘-,,i * )

= AN Coding 1 i

i ++++++ DL Int}

Module

Downstream Upstream
Ports Ports

FI1G. 9



WO 2020/146582 PCT/US2020/012862

10/12

1008

. . ¢ .. . . . Q ~ 1001
Partition a picture mnto a plurality of sub-pictures mncluding a current| .
sub-picture.

1003
Encode the sub-picture into a bilsiream.
Encode a sub-picture size and a sub-picture location of the sub-picture 1005
nto a SPS i the butstream. Encode a flag in the SPS 1o mdicate that |
the sub-picture 1s a motion constrained sub-picture.

| . _ .\ L . . 1007

Encode sub-picture s for each sub-piciure partitioned from the
picture mnto the SPS. Encode a number of sub-pictures each sub-picture |
partiioned from the picture in the SPS.

1000

Store the bitstream for comrpunicaiion toward a decoder.

FiG. 10



WO 2020/146582 PCT/US2020/012862

11712

1100
1101
Receive a bitstream comprising a sub-picture parfitioned from a picture
and a SPS comprising a sub-picture size and a sub-picture focation.
X : o . ‘ o | §103
Parse the SPS to obtain the sub-picture size and the sub-picture
location.
Determine a s1ize of the sub-picture relative to a size of a display based|{ |, 1105
on the sub-picture size. Determine a position of the sub-picture
relative to the display based on the sub-picture location.
1107
Decode the sub-picture based on the sub-picture size and the sub-
picture iocation to create a video sequence.
- 1109

Forward the video sequence for display.

FiG. 11



WO 2020/146582

1200

1210 -

1202

1201

1205

Storing

1217

12/12

Video
Encoder

Partiiomng

1203
Encoding
1207
Trapsmitter
_ | 1211
Receiver
. 1213
Parsing
1215

Decoding

Forwarding

Video
Decoder

Fi(. 12

PCT/US2020/012862



