WO 2022/140718

SOURCE DEVICE
102

PCT/US2021/072379

VIDEO SOURCE
104

!

MEMORY
106

'

VIDEO
ENCODER
200

l

OUTPUT
INTERFACE
108

FIG. 1

DESTINATION DEVICE
116

DISPLAY DEVICE
118

I

MEMORY
120

i

VIDEO
DECODER
300

INPUT
INTERFACE

) 122




WO 2022/140718 PCT/US2021/072379
2/19

FIG. 2B



PCT/US2021/072379

WO 2022/140718

3/19

€ Old

Nv3dlslig

(1744
1INN
ONIAQOONH
AdO¥YLINS

8ic
¥y344ng
FANLOId
a3daoo4d

1

LINN ¥3LTIL

91T

01¢
1INN

A |NOLLVZILNVND
JSUIANI

ONISS300ud

t4%4
1INN

HO4SNVYL
JSHAANI

A

SLNIITI XVLNAS

80C
1INN
NOILVZILNVND

90¢

1INN
ONISS300™Ud
NHO4SNVL

[/

9ce
1INN
NOILOIa3dd
-VdLNI

vee
1INN
NOILVSNadNOD
NOILON

i

(444
1lINN
NOILVINILSE
NOILON

20e
1INN
NOLLD313S 3AON

002
¥3AOON3 O3AIA

0gC

v.iva o3daiAn

AYONIN |-
v.iva o3dia




PCT/US2021/072379

WO 2022/140718

4/19

¥ 'Old

90¢
1lINN
NOILVZILNVYND
JASUIANI

A

80¢
FIT [4%3 1INN
-« add - 1INN ONISSIO0¥d
d3171d NYO4SNVYHL
O3AIA oL ISHIANI
a3aaood3a
8I¢
LINN
NOILOIa3dd
-VdLNI
9I¢
LINN <
NOILVSNadiNO2
NOILON
v0E
LINN ONISSTD0Ud
NOILLOId3dd
56T
d3A023d O3dIA

20¢

1INN
ONIdoo3a
AdO¥LN3

i

0c¢
AHOW3IN

add

NVY3dlslig

O3dIA a3a0dN3




PCT/US2021/072379

WO 2022/140718

5/19

A A A A N A A
>, SN N SN N >
AT OO0 O
NN ANANNNNNNNNY,
N
ALy e © 0

A SRS NN,
NOO0Iq JUDLIND - m sdvSe O @ O
AL /ﬁ///ﬂﬁ//ﬂ,/////
RN NN
NN T @ O

R Y
R A
AT

ODNNNIANNNNNNN,
ONANANINN, /”/

AR

N

AN A”V mmw AHU

-

ONONOXONOXOXONORCLIOXN XO Dy
g=1 SISISISISISISESESHS KO,
OO0OO0O0OO0O0O0OOOOOO0

<

MOPUIM

A

. DN
Al

AR

AR LSOO,

——paJe a|qejieAeUN

a0 JUDLIND

AR N

AR N DASNN,

////////MM‘MW//////MNNN

R

A

eale pajonJsuoday

ajejdwa]

g 'Old



WO 2022/140718 PCT/US2021/072379
6/19

Gx

FIG. 6



PCT/US2021/072379

WO 2022/140718

7/19

XPI UOI}D84IP UONIPaId

99 ¥9 29 09 8G 96 ¥G ¢S 06 8V 9 vv ¥ OV 8¢ 9C ¥E T€ 0€8C 9C ¥2 22 0C 8L 9L vl CL OV 8 9 Vv T

L i

YA E

sopnjdwe
Jo wng



PCT/US2021/072379
8/19

WO 2022/140718

8 'OId

(e ++— Jeueld
39019 :

J0]dIpald tpaid "
- HET. §
e 1T Loweid \J\W»

“ . i
“Poid 17
i . . N sjexid sousisley
: ¢ 1 epaud
ﬂ ‘poid #
tm o o Rw\ Ww
1.

LIN Yim 101paid

(wdi)dwe

g2

¢0 == [gN]epnydwex



WO 2022/140718 PCT/US2021/072379
9/19

Start Intra block
A decoding

v v

Parse: Residual Parse:
BDPCM
MIP
MRL
ISP
8’ o MPM flag
= 8 IPM idx
S&

Predict with the
intra mode

Reconstruction
phase

oy
'\i/

Block
reconstruction

END

FIG. 9A



WO 2022/140718 PCT/US2021/072379
10/19

Start Intra block
A decoding

v v

Parse: Residual Parse: DIMD flag

e
FLAG
2 o
g §
0“-5 e Parse: 1
BDPCM
MIP
MRL Parse:
ISP ISP
MPM flag
IPM idx
MPM list
construction
X DIMD Intra mode
derivation

Predict with the
intra mode

Reconstruction
phase

+

Block
reconstruction

END

FIG. 9B



WO 2022/140718 PCT/US2021/072379
11/19

Start Intra block

A decoding
Parse: Residual Parse: DIMD flag
0 y
2 e )
£ 3 N
» ©
<
ge 1
Parse:
BDPCM
MIP Parse:
MRL ISP -
ISP
MPM flag
IPM idx

DIMD Intra mode
derivation
MPM list
construction with
DIMD derived mode

Predict with the
intra mode

Reconstruction
phase

(+

Block
reconstruction

END

FIG. 10




WO 2022/140718 PCT/US2021/072379
12/19

START

1102

DERIVE A LIST OF INTRA
MODES USING
RECONSTRUCTED SAMPLES
OF NEIGHBORING BLOCKS
(DIMD)

_~1104

ADD INTRA PREDICTION
MODES OF NEIGHBORING
BLOCKS TO MPM LIST

_-1106

ADD THE LIST OF INTRA
MODES DERIVED BY DIMD TO
MPM LIST

_~1108

ADD CANDIDATES USING
INTRA MODES MPM LIST AND
OFFSETS

_1110

ADD DEFAULT CANDIDATES

END

FIG. 11



WO 2022/140718

FIG. 12

PCT/US2021/072379
13/19

START

1202

CALCULATE HORIZONTAL AND
VERTICAL GRADIENT VALUES
FOR EACH WINDOW OF
NEIGHBORING BLOCKS

_1204

MAP EACH SET OF
HORIZONTAL AND VERTICAL
GRADIENT VALUES TO AN
INTRA MODE AND CALCULATE
AN INTENSITY VALUE

_1206

ACCUMULATE INTENSITY FOR
EACH INTRA MODE

_1208

DERIVE DIMD LIST BY AT
LEAST SORTING INTRA MODES
ACCORDING TO VALUE OF
ACCUMULATED INTENSITY
FROM HIGH TO LOW

END




WO 2022/140718

14/19

PCT/US2021/072379

FIG. 13

Above Above Above
left right
Current block
Left
Below
left



WO 2022/140718

FIG. 14

15/19

START

_1402

ADD FIRST CANDIDATE
DERIVED BY DIMD

PCT/US2021/072379

_-1404

SUM OF INTENSITY OF SECOND
CANDIDATE DERIVED BY DIMD EQUAL

TO 0?

No

_1406

ADD SECOND CANDIDATE
DERIVED BY DIMD

END

Yes




WO 2022/140718

FIG. 15

16/19

_-350

PREDICT CURRENT BLOCK

v 352

CALCULATE RESIDUAL BLOCK
FOR CURRENT BLOCK

v 354

TRANSFORM AND QUANTIZE
RESIDUAL BLOCK

v 356

SCAN TRANSFORM
COEFFICIENTS OF RESIDUAL

BLOCK
v 358
ENTROPY ENCODE
TRANSFORM COEFFICIENTS
v 360
OUTPUT ENTROPY ENCODED

DATA OF BLOCK

PCT/US2021/072379



WO 2022/140718

FIG. 16

17/19

_370

RECEIVE ENTROPY ENCODED
DATA FOR CURRENT BLOCK

v 372

ENTROPY DECODE DATA TO
DETERMINE PREDICTION
INFORMATION AND
REPRODUCE TRANSFORM
COEFFICIENTS

v 374

PREDICT CURRENT BLOCK

v 376

INVERSE SCAN REPRODUCED
TRANSFORM COEFFICIENTS

v 378

INVERSE QUANTIZE
TRANSFORM COEFFICIENTS
AND APPLY INVERSE
TRANSFORM TO TRANSFORM
COEFFICIENTS TO PRODUCE
RESIDUAL BLOCK

v 380

COMBINE PREDICTION BLOCK
AND RESIDUAL BLOCK

PCT/US2021/072379



WO 2022/140718

18/19

PCT/US2021/072379

PREDICT CURRENT BLOCK USING
SELECTED INTRA MODE

FIG. 17

f1714

1702
DETERMINE DECODER SIDE INTRA MODE DERIVATION
(DIMD) MODES FOR CURRENT BLOCK OF VIDEO DATA
1704
CONSTRUCT MOST PROBABLE MODE (MPM) LIST THAT |~
INCLUDES AT LEAST ONE INTRA MODE FROM THE DIMD
MODES
, 1706
PREDICT CURRENT BLOCK USING
DIMD?
1708
ENCODE DIMD FLAG TO INDICATE |~ ENCODE DIMD FLAG TO INDICATE
CURRENT BLOCK IS NOT CURRENT BLOCK IS PREDICTED
PREDICTED USING DIMD USING DIMD
ENCODE ONE OR MORE SYNTAX |~ 1710
ELEMENTS INDICATING A
SELECTED INTRA MODE FROM THE
MPM LIST
1712

PREDICT CURRENT BLOCK USING
DIMD

/1716




WO 2022/140718

19/19

PCT/US2021/072379

DETERMINE DECODER SIDE INTRA MODE DERIVATION
(DIMD) MODES FOR CURRENT BLOCK OF VIDEO DATA

/1802

CONSTRUCT MOST PROBABLE MODE (MPM) LIST THAT |~ 204
INCLUDES AT LEAST ONE INTRA MODE FROM THE DIMD
MODES

/-1806

No PREDICT CURRENT BLOCK USING Yes
DIMD?

DECODE ONE OR MORE SYNTAX
ELEMENTS INDICATING A
SELECTED INTRA MODE FROM THE
MPM LIST

/1808

PREDICT CURRENT BLOCK USING
SELECTED INTRA MODE

/1810

FIG. 18

PREDICT CURRENT BLOCK USING
DIMD




