
US 20220159307A1 
IN 

( 19 ) United States 
( 12 ) Patent Application Publication ( 10 ) Pub . No .: US 2022/0159307 A1 

WANG et al . ( 43 ) Pub . Date : May 19 , 2022 

( 54 ) SYSTEM AND METHOD FOR VIDEO 
CODING 

( 71 ) Applicant : Panasonic Intellectual Property 
Corporation of America , Torrance , CA 
( US ) 

HO4N 19/167 ( 2006.01 ) 
H04N 19/117 ( 2006.01 ) 
HO4N 19/186 ( 2006.01 ) 
H04N 19/17 ( 2006.01 ) 

( 52 ) U.S. CI . 
CPC H04N 19/82 ( 2014.11 ) ; H04N 19/132 

( 2014.11 ) ; H04N 19/17 ( 2014.11 ) ; H04N 
19/117 ( 2014.11 ) ; H04N 19/186 ( 2014.11 ) ; 

H04N 19/167 ( 2014.11 ) 

( 72 ) Inventors : Chu Tong WANG , Singapore ( SG ) ; 
Chong Soon LIM , Singapore ( SG ) ; 
Han Boon TEO , Singapore ( SG ) ; Hai 
Wei SUN , Singapore ( SG ) ; Jing Ya LI , 
Singapore ( SG ) ; Che - Wei KUO , 
Singapore ( SG ) ; Tadamasa TOMA , 
Osaka ( JP ) ; Takahiro NISHI , Nara 
( JP ) ; Kiyofumi ABE , Osaka ( JP ) ; 
Yusuke KATO , Osaka ( JP ) 

( 57 ) ABSTRACT 

( 21 ) Appl . No .: 17 / 589,393 

( 22 ) Filed : Jan. 31 , 2022 

Related U.S. Application Data 
( 63 ) Continuation of application No. PCT / JP2020 / 

030519 , filed on Aug. 7 , 2020 . 
( 60 ) Provisional application No. 62 / 884,430 , filed on Aug. 

8 , 2019 . 

An encoder includes circuitry and memory coupled to the 
circuitry . The circuitry , in response to a first reconstructed 
image sample being located outside a virtual boundary , 
duplicates a reconstructed sample located inside and adja 
cent to the virtual boundary to generate the first recon 
structed image sample . The circuitry generates a first coef 
ficient value by applying a CCALF ( cross component 
adaptive loop filtering ) process to the first reconstructed 
image sample of a luma component . The circuitry generates 
a second coefficient value by applying an ALF ( adaptive 
loop filtering ) process to a second reconstructed image 
sample of a chroma component . The circuitry generates a 
third coefficient value by adding the first coefficient value to 
the second coefficient value , and encodes a third recon 
structed image sample of the chroma component using the 
third coefficient value . 

Publication Classification 

( 51 ) Int . Ci . 
H04N 19/82 
H04N 19/132 

( 2006.01 ) 
( 2006.01 ) 



Patent Application Publication May 19 , 2022 Sheet 1 of 173 US 2022/0159307 A1 

* 

FIG . 1 



& { 

VPS SPSPPSPPS 

PICTURE I 

f 

} $ } } 

t 

SLOR 

SLIO 

t 

Patent Application Publication 

f f 

SLICE HEADER 

BRICK 

f 

} } 

i 

CTU 

CIU 

f 

CTU 

f f 

$ 

RSS UNIX 

f f 

May 19 , 2022 Sheet 2 of 173 

} I } 

} 

t 

son 

SI 

t 

1 { 

f 

{ $ $ } 

PREDICTION INFORMATION 
RESIDUAL COEFFICIENT INFORMATION TO 

> 3 

t 

3 

f 

US 2022/0159307 A1 

FIG . 2 



Patent Application Publication May 19 , 2022 Sheet 3 of 173 US 2022/0159307 A1 

+84 

: 

.. : ** 
. ***** ++ ** : . ? . 

... !!! 
***** 

.. 

***** 
. 

. 
* && *** ** 47 

::: ** 
::: . 

*** ::::: .. :: 11:13 : 333 ***** 
. *** 
22 

*** 

? ? 
X 

* ... * :::: :::::::::: 
...... : 

******** *** ***** * 

*** . ****** ...... * . 
***** ** 

+ 

HAIR ***** + + 
4 

****** ***** . 

::: 

1 
. 

***** 
w 

* . . * *** . ** . ** 4 , 46 

***** *** 

3. . ***** 

3 
* 

***** ** : * . 15 
. 

****** ***** *** ***** ***** .. ** ++ 4 
***** ? 3 

***** 
- 

22 2 200 ONC003C / QUO ONCOONG 8:14 F / 6.3 
******* 

* 

** 

.... ****** 
2 

***** #se . 
. 

s AC 2 
***** 18 : 4 :: . .. 

*** : ... 08 

: : ... 5 . . 

15 : 
** : ** :::: ***** GRRRRR . : 

*** ** .. .. 

** :::::::::::: 
**** :: ... ** * 

* ** 4 2 

+ 

...... 
.. . 

? 

***** ***** * + 

***** . 

SLICE 1 SLICE 2 SLICB 3 SLICE 4 



Patent Application Publication May 19 , 2022 Sheet 4 of 173 US 2022/0159307 A1 

V 

80080 ONICO030 / 200 ONICOON FIG . 4 

BE 
BERRE DE 

CTU 
8 ZUL 



Patent Application Publication May 19 , 2022 Sheet Sof 173 US 20220159307A1 

ENHANCE BASE 
{ 

1 
1 
1 
1 
1 

************ 

** 

FIG . 5 

+ * + ** 

1 

} } 



? ? ? ? 

ACCESS 
• 

SE SLICE 

Patent Application Publication 

ENHANCE 

1 

WWW . 

$ 

WWWWW 

0 

May 19 , 2022 Sheet 6 of 173 

***** 

FIG . 6 

US 2022/0159307 A1 



Patent Application Publication May 19 , 2022 Sheet 7 of 173 US 2022/01 59307 A1 

www 

RON ERROR 0 
UN 
S ? 

SAMER FIG . 7 

28 

VALOR 
83 

BBS 
~ 



Patent Application Publication May 19 , 2022 Sheet 8 of 173 US 2022/0159307 A1 9 

ENCODER 

PROCESSOR 
esse ses sense se 

MEMORY 

FIG . 8 



Patent Application Publication May 19 , 2022 Sheet 9 of 173 US 2022/0159307 A1 

TARTECHODIN 

How 

SI 

FIG . 9 



Patent Application Publication May 19 , 2022 Sheet 10 of 173 US 2022/0159307 A1 9 

14 
11 12 

15 

16 19 

22 

FIG . 10 



Patent Application Publication May 19 , 2022 Sheet 11 of 173 US 2022/0159307 A1 

5118 ca 

ON ???? ? 

TER DETER FIG . 11 

[ 5124 5126 ?? 

TRANSFORMER TRANSFORMER 



Patent Application Publication May 19 , 2022 Sheet 12 of 173 US 2022/0159307 A1 9 

QT 

VT 

SPLITTING 

FIG . 12 



Patent Application Publication May 19 , 2022 Sheet 13 of 173 US 2022/0159307 A1 9 

TT > 

NS 

FIG . 13A 

yo 

0 

> 
NS 

FIG . 13B 



Patent Application Publication May 19 , 2022 Sheet 14 of 173 US 2022/0159307 A1 9 

TRANSFORM TYPE 2 . 

? 

? ( 1 ) NI ON 

A * 

T : 0 ) - ONT 
. T : 1 ) = NET V HOND 

wwwwwwwwwwwwwwwwwwwwwwwwwwwww 

NAI 

FIG . 14 



Patent Application Publication May 19 , 2022 Sheet 15 of 173 US 2022/0159307 A1 9 

E 

DIRECTION VERTICAL DIRECTION VERTICAL 
LOCATION : 0 

LOCATION : O 

FIG . 15 



Patent Application Publication May 19 , 2022 Sheet 16 of 173 US 2022/0159307 A1 

FIG . 16 
. 

> PARROND BY APPLYING TRANSPORDIPE 



21 00 

ONO 

US 2022/0159307 A1 May 19 , 2022 Sheet 17 of 173 

TYPE 

: . : . : . : . : . : . 

VYES 

ON 

Patent Application Publication 

Su 1 



Patent Application Publication May 19 , 2022 Sheet 18 of 173 US 2022/0159307 A1 

2018 

DIFFERENCE QUANTIZATION PARAMETER 
1080 TER FIG . 18 

OOK poor 
110 QUANTIZATION P. 

1082 



Patent Application Publication May 19 , 2022 Sheet 19 of 173 US 2022/0159307 A1 

TAKT . 
QUANT 

V 

V PARAATE TERITOR TERREA BLOCK 
BLOCK 

ETEN 

C FIG . 19 



Patent Application Publication May 19 , 2022 Sheet 20 of 173 US 2022/0159307 A1 

XBODY 

BINARY 
FIG . 20 

ZER BINARIER 0OON WONINO 



Patent Application Publication May 19 , 2022 Sheet 21 of 173 US 2022/0159307 A1 9 

non 

INITIALIZATIONS . 
TE 

? 
* 

WWW WWW *** 

101 : 

PROCESS 

? 
***** 

3 7 

FIG . 21 



Patent Application Publication May 19 , 2022 Sheet 22 of 173 US 2022/0159307 A1 

FIG . 22 

******* 



Patent Application Publication May 19 , 2022 Sheet 23 of 173 US 2022/0159307 A1 

FIG . 23A 

FIG . 23B 

c9ciocu C12 C13 augas 
?? ?? cucie 

act 
1861 

FIG . 230 



Y samples 

Patent Application Publication 

SAQ Lumo 

ALF Luma CC ALF Cb 

oo 

0 

o o 

00 

000 

CC ALE Cr 

salduos 

May 19 , 2022 Sheet 24 of 173 

sadwos 

FIG . 23E 

FIG . 23D 

US 2022/0159307 A1 



Patent Application Publication May 19 , 2022 Sheet 25 of 173 US 2022/0159307 A1 

3 

D 

Joint chroma 
FIG . 23F 

SAO Luma Lum 



Patent Application Publication May 19 , 2022 Sheet 26 of 173 US 2022/0159307 A1 

? 

PG 230 M 
3 

1/2 



Patent Application Publication May 19 , 2022 Sheet 27 of 173 US 2022/0159307 A1 

1200 

? ? 

FIG . 24 

L sar 



?? 

90 

92 

91 RS 

Patent Application Publication 

PI 

p0 ; 

p2 

May 19 , 2022 Sheet 28 of 173 

90 

+ 

q'o = ( p1 + 2 * p0 + 2 xq0 2 * q1 + q2 - 4 ) / 8 

q'1 = ( p0 + 20+ q1 + q2 + 2 ) / 4 

+ 

q'2 = ( p0 + 20+ q1 + 3x q2 * 2 * q3 * 4 ) 78 

w 

w 

w 

US 2022/0159307 A1 

FIG . 25 



Patent Application Publication May 19 , 2022 Sheet 29 of 173 US 2022/0159307 A1 9 

BLOCKP BLOCKQ 

BLOCKQ 

FIG . 26 



Patent Application Publication 

CONDITIONS FOR BLOCKS P AND Q LOCATED ACROSS BOUNDARY FOR WHICH 

2 

ATLEAST ONE OF TRE BLOOKINOLUDE 

ww 

May 19 , 2022 Sheet 30 of 173 

RODERS 

0 

FIG . 27 

US 2022/0159307 A1 



Patent Application Publication May 19 , 2022 Sheet 31 of 173 US 2022/0159307 A1 9 

START 

Sb 1 
GENERATE 

PREDICTION IMAGE 

END 

FIG . 28 



Patent Application Publication May 19 , 2022 Sheet 32 of 173 US 2022/0159307 A1 9 

EVALUATION 

T 

FIG . 29 



Patent Application Publication May 19 , 2022 Sheet 33 of 173 US 2022/0159307 A1 9 

T 
LAGE 7 

FIG . 30 



FIG . 31 

::: **** **************************************** ************************************************ 
nenoteikti vienas gaissenteringen om te gaan 

********** 

*** ANAN 
*** +7 ... *** ... 19 . 

. 
prepared ******** ww2 22 ***** 

... 

98 ** . *** ************* . ** . * : 6 

* 32 
: ... *** . * ***** 

*** 

ti 

# 61 * : ************** # 1835teritivosti ! ********* 
po Podaripadpatratresorer w ### 

1 

************************** Tits portreter der 47:47 15667545756 

*************** . *** **** **** ***** , ************ de Sousa *** ***** ????????????????????? 

***** 

R 17 : ****** ********* **** ***** ** : **** 

... ***************** *** 1097 . ************** **** ***** : 571 ?. 

9 US 2022/0159307 A1 May 19 , 2022 Sheet 34 of 173 Patent Application Publication 



Patent Application Publication May 19 , 2022 Sheet 35 of 173 US 2022/0159307 A1 9 

GEN 
Son 

YES 
MILANO 

FIG . 32 



Patent Application Publication May 19 , 2022 Sheet 36 of 173 US 2022/0159307 A1 9 

wat 

1 3 3 

FIG . 33 

REFERENCE PICTURE LIST OF CurrPie ( 33 ) 

1 

B2 P1 10 

FIG . 34 



Patent Application Publication May 19 , 2022 Sheet 37 of 173 US 2022/0159307 A1 9 

ELECT D MV CANDIDATE 

GENERATE 

POMPENSATION 

RES DUAL 

FIG . 35 



Patent Application Publication May 19 , 2022 Sheet 38 of 173 US 2022/0159307 A1 9 

C 
I 

FIG . 36 

C 

FIG . 37 



Patent Application Publication 

MV DERIVATION MODE 

BEREBNO 

INTER MODE 

OTHER THAN MMVD 

MERGE MODE 

MMVD MODE 

May 19 , 2022 Sheet 39 of 173 

x 

FRUC MODE 

FIG . 38A 

US 2022/0159307 A1 



Patent Application Publication May 19 , 2022 Sheet 40 of 173 US 2022/0159307 A1 

wwwww 

FIG . 38B 

CATEGORIZATION BY LIST AND MC 

SHAPE 

MODE 



Patent Application Publication May 19 , 2022 Sheet 41 of 173 US 2022/0159307 A1 

NOIL0310S 
H 

C www C SALO0RROR DO BLOG GENERAAN ONG FIG . 39 

CRDFERENOR INFORMATION > ( 30OONO W0019 



START 

REFERENCE INFORMATION 

STREAM OUTPUT > 

START LOOP FOR EACH BLOCK 

Patent Application Publication 

ENCODED 

szer 

SELECTION 

ENCODED REFERENCE 

IS 

May 19 , 2022 Sheet 42 of 173 

os 
LOCK 

DIND 

US 2022/0159307 A1 

FIG . 40 



Patent Application Publication May 19 , 2022 Sheet 43 of 173 US 2022/0159307 A1 9 

PICTURE 

TE WOW 
CANDIAMOND 

CANDIDATE LIST AS MV PREDICTOR , AND 

FIG . 41 



Patent Application Publication May 19 , 2022 Sheet 44 of 173 US 2022/0159307 A1 

HUVP FIFO BUFFER 

FIG . 42 

17 , 

KBORA 

ini .... 9 pood 2 6 



Patent Application Publication May 19 , 2022 Sheet 45 of 173 US 2022/0159307 A1 9 

< STREAM OUTPUT 

FORTARTIBDECK 
OBTAININ CANDIDATE 

CANDIDATE LIST m 
BES FLEIDIDATE 
DURROUNDING 

OMON 

OPOCK 

FIG . 43 



Patent Application Publication May 19 , 2022 Sheet 46 of 173 US 2022/0159307 A1 

IAN 

*** FIG . 44 

VIVO ? 



Patent Application Publication May 19 , 2022 Sheet 47 of 173 US 2022/0159307 A1 

? 

TEMPLATE FIG . 45 



Patent Application Publication May 19 , 2022 Sheet 48 of 173 US 2022/0159307 A1 9 

FIG . 46A 
N 

FIG . 46B 



Patent Application Publication May 19 , 2022 Sheet 49 of 173 US 2022/0159307 A1 9 

ENCODED BLOCK 

B C 

CURRENT BLOCK 

FIG . 47A 



Patent Application Publication May 19 , 2022 Sheet 50 of 173 US 2022/0159307 A1 9 

( Xo Yo yo ) ( x , y2 ) 

( x4,92 
V 

ENCODED BLOCK CURRENT BLOCK 

FIG . 47B 



Patent Application Publication May 19 , 2022 Sheet 51 of 173 US 2022/0159307 A1 9 

( x , y ) ( x1 , y1 
Vo 

( x3 , y3 ( x4y4 
V3 V4 

mm ) wwwyl 

( Xy , yo ) M 
ENCODED BLOCK CURRENT BLOCK 

FIG . 470 



Patent Application Publication May 19 , 2022 Sheet 52 of 173 US 2022/0159307 A1 

ENCODED BLOCK 
V 

0 

CURRENT BLOCK FIG . 48A 
ENCODED BLOOK 

V 
E 

The 

FIG . 48B 
CURRENT BLOCK 



( Xo , yo ) 

( x , y 2 ) 

11 

Patent Application Publication 

( X3 , Y3 ) 

( X4.74 

13 

May 19 , 2022 Sheet 53 of 173 

A 

? V2 

N 

( x2 , y , 

N 

ENCODED BLOCK 

CURRENT BLOCK 

US 2022/0159307 A1 

FIG . 49A 



( x , y , 

( 

1 

Patent Application Publication 

( x3 , 13 ) 

13 

May 19 , 2022 Sheet 54 of 173 

( X5 , y3 ) 

N. 

N 

ENCODED BLOCK 

CURRENT BLOCK 

US 2022/0159307 A1 

FIG . 49B 



Patent Application Publication May 19 , 2022 Sheet 55 of 173 US 2022/0159307 A1 9 

LOCK 

NIPENSATIE ps 
C BLOCK 

FIG . 50 



Patent Application Publication May 19 , 2022 Sheet 56 of 173 US 2022/0159307 A1 9 

BLACK 
33 

NO X 388 

MOT 
UPS 

con 
SATION 

FIG . 51 



Patent Application Publication May 19 , 2022 Sheet 57 of 173 US 2022/0159307 A1 9 

PARTION 

ON 

CHE 

FIG . 52A 



the second set of 

Patent Application Publication 

second set of samples 

the first set of samples 

May 19 , 2022 Sheet 58 of 173 

the 

first set of 

od 

FIG . 32B 

US 2022/0159307 A1 



Patent Application Publication May 19 , 2022 Sheet 59 of 173 US 2022/0159307 A1 9 

FIG . 32C 



Patent Application Publication May 19 , 2022 Sheet 60 of 173 US 2022/0159307 A1 9 

G START LOOP FOR EACH BLOCK 

FREET COR PARTE 
......... 

ANYSNINA ANDRONOV ST 

FIG . 53 



Patent Application Publication May 19 , 2022 Sheet 61 of 173 US 2022/0159307 A1 

WONIONQOMAS REFERENCE BLOCK CURRENT PICTURE 
- 

* 

FIG . 54 

3 

$ 

$ $ 

ENCODED REFERENCE PICTURE 



Patent Application Publication May 19 , 2022 Sheet 62 of 173 US 2022/0159307 A1 

AS FINAL AIV 

NO 
SI_3 

a FIG . 55 

START Mama 9.00u0909 REGION OF DERIVED MV ana 

DVIVR 



Patent Application Publication May 19 , 2022 Sheet 63 of 173 US 2022/0159307 A1 

EDE 3oNaagaa ( Danoid 

( L1 ) 

FIG . 56 

IND 

VN 

O 



Patent Application Publication May 19 , 2022 Sheet 64 of 173 US 2022/0159307 A1 

" MVd 10 ) 

InitMV_L1 ZONGU3034 
CURRENT Y0018 FIG . 57 

BLOCK IN LO LIST 
. 

23 



Patent Application Publication May 19 , 2022 Sheet 65 of 173 US 2022/0159307 A1 

O 

FIG . 58A 



Patent Application Publication May 19 , 2022 Sheet 66 of 173 US 2022/0159307 A1 9 

V 

FIG . 581 



Patent Application Publication May 19 , 2022 Sheet 67 of 173 US 2022/0159307 A1 9 

START 
V 

Sm 1 
BIO 
OBNO D Sm 2 

FIG . 59 



Patent Application Publication May 19 , 2022 Sheet 68 of 173 US 2022/0159307 A1 9 

DERIVA 
? ? ? 

carrone NO 

YES Sa 

FIG . 60 



Patent Application Publication May 19 , 2022 Sheet 69 of 173 US 2022/0159307 A1 9 

MV_L 
Pre ed L 

OF U 

OBTAIN PREDICTION 

CORRECT PREDICTION IMAGE BY 

T 
END 

FIG . 61 



REFERENCE PICTURE CURRENT PICTURE 

Patent Application Publication 

NEIGHBORING 

MVL 

CURRENT BLOCK LEFT 
NBIGHBORING - 

1 

May 19 , 2022 Sheet 70 of 173 

0 : 00-0 Pred Pred L Pred U 

FINAL PREDICTION IMAGE 

US 2022/0159307 A1 

FIG . 62 



Patent Application Publication May 19 , 2022 Sheet 71 of 173 US 2022/0159307 A1 

( MVx1MVY ) 

IN Reli 

24 Cur Pic 
FIG . 63 

( MVX : MIVYO 



Patent Application Publication May 19 , 2022 Sheet 72 of 173 US 2022/0159307 A1 9 

DERIVE GRADIENT IMAGES IX III 

DERIVE OPTICAL FLOW ( v2 , ET ) FOR EACH SUB - BLOCK OF 

AND 

FIG . 64 



Patent Application Publication May 19 , 2022 Sheet 73 of 173 US 2022/0159307 A1 9 

First Named Inventor : Chu Tong WANG 
Docket No .: 735256.448C1 

126 

REDT TOR 

PREDICTION IMAGE CORRECTOR . : 

FIG . 65 



Patent Application Publication May 19 , 2022 Sheet 74 of 173 US 2022/0159307 A1 9 

CURRENT PICTURE 
PICTURE 

x x 

I 
I 
I 

:::: ... 

FIG . 66A 



Patent Application Publication May 19 , 2022 Sheet 75 of 173 US 2022/0159307 A1 9 

Sz 1 
OBTAIN REFERENCE IMAGE FOR CURRENT BLOCK 

EXTRACT INFORMATION INDICATING HOW 
LUMINANCE HAS CHANGED USING REFERENCE 

REGION SURROUNDING CURRENT BLOCK 

CALCULATE LUMINANCE CORRECTION 
PARAMETER USING INFORMATION INDICATING 

EXEC HICH 
177 17:57 77.7.::.-.777 

FIG . 66B 



Patent Application Publication May 19 , 2022 Sheet 76 of 173 US 2022/0159307 A1 

**** 

ENER 03 

A 

FIG . 67 
IN EXECUTOR 7 

*** 
?? of 



Patent Application Publication May 19 , 2022 Sheet 77 of 173 US 2022/0159307 A1 9 

200 

DECODER 

PROCESSOR 

b2 

MEMORY 

FIG . 68 



Patent Application Publication May 19 , 2022 Sheet 78 of 173 US 2022/0159307 A1 

D 
? 

START PROCESSING OF 
V 
OF EACH 

L 

? 
DECODING OF ENTIRE PICTURE ODING OF THE 

C FIG . 69 



Patent Application Publication May 19 , 2022 Sheet 79 of 173 US 2022/0159307 A1 

0173 
ME 

FIG . 70 

202 

5216 5 218 3 INVERSE TRANSFORMER 



Patent Application Publication May 19 , 2022 Sheet 80 of 173 US 2022/0159307 A1 

QUANTIZED 
w 

*** 

CONIROLLER FIG . 71 

*** 

W * * 

301A INOINOO 1 w 

W * * 

w 



Patent Application Publication May 19 , 2022 Sheet 81 of 173 US 2022/0159307 A1 9 

LISTEN ? 

s 

8 s 
** 

? 
8 $ * 3 

NTEXT VALUE SAVE 

FIG . 72 



Patent Application Publication May 19 , 2022 Sheet 82 of 173 US 2022/0159307 A1 

QORUNUN QORRABLOON TOUS FIG . 73 

SANIRONDELODA 
OBUNGO WYUV 



Patent Application Publication May 19 , 2022 Sheet 83 of 173 US 2022/0159307 A1 

NE QUANTIZATION 
RON QUAN 

8 PARARNE TEST FOR DET ALLOCATED ON 
com 

V 

PARATISTA 
10 

CARA 

FIG . 74 



Patent Application Publication May 19 , 2022 Sheet 84 of 173 US 2022/0159307 A1 

St_13 St_14 

P NOUVINOJNI NIV180 FIG . 75 

ON 

START TRANSFORM IS PERFORMED END 



START 

Patent Application Publication 

AINO OBTAIN INFORMATION 
SO INDICATING WHICH ONE OF TRANSFORM TYPES INCLUDED IN 

TRÁNBA 

Su 

DETER 

NA 

May 19 , 2022 Sheet 85 of 173 

TRANSFORNYBERGERRENDELDAK 

US 2022/0159307 A1 

END 

FIG . 76 



Patent Application Publication May 19 , 2022 Sheet 86 of 173 US 2022/0159307 A1 

POOD 
........ 2 .. 

002 

...... 

FIG . 77 

::::: 

ONING MUN 



Patent Application Publication May 19 , 2022 Sheet 87 of 173 US 2022/0159307 A1 9 

C START 
Sq1 

GENERATE PREDICTION IMAGE 

END 

FIG . 78 



Patent Application Publication May 19 , 2022 Sheet 88 of 173 US 2022/0159307 A1 9 

START 

METHOD 

PREDICTION 
IMAGE USING 

FIG . 79 



Patent Application Publication May 19 , 2022 Sheet 89 of 173 US 2022/0159307 A1 9 

( MODE INTRA ? ) 
A merge flag ? ) 

Yes 

( MODE.IBC ? ) NO PREDICTION ! 
PROCESS IS 
PERFORMED 
( pcm flag ? ) GENERATE 

No 
( mmvd flag ? ) APPLYING 

COPY MODE 

GENERATE 
PREDICTION 

GENERATE 

GENERATE 
PREDICTION 

END 

FIG . 80A 



Patent Application Publication May 19 , 2022 Sheet 90 of 173 US 2022/0159307 A1 9 

A 

B 

No 
( ciip_flag ? ) ( merge triongle flag ? ) PREDICTION MODE ? 

( merge_subblock flag ? ) 
Yes Yes 

SELECT MODE 

TRIANGLE MODE GENERATE 
PREDICTION 

APPLYING 

APPLYING BY APPOYING 
NORMAL MERCE 

Sitios 

FIG . SOB 



Patent Application Publication May 19 , 2022 Sheet 91 of 173 US 2022/0159307 A1 9 

0 
No 

( MODELIBC ? ) 

( interwaffine.flag ? ) 

GENERATE 

PREDICTION 

APPLYING 

E 

FIG . 80C 



Patent Application Publication May 19 , 2022 Sheet 92 of 173 US 2022/0159307 A1 9 

00NINI YONIDERO 

PERANTO 

C 

FIG . 81 



Patent Application Publication May 19 , 2022 Sheet 93 of 173 US 2022/0159307 A1 9 

STA 

FIG . 82 



Patent Application Publication May 19 , 2022 Sheet 94 of 173 US 2022/0159307 A1 

:: . : . : . 

******************* 
:: * : * : : * 

n a FIG . 83 

777 

1 : 



Patent Application Publication May 19 , 2022 Sheet 95 of 173 US 2022/0159307 A1 9 

CANDIDATEN 

SELE 

stod 

FIG . 84 



Patent Application Publication May 19 , 2022 Sheet 96 of 173 US 2022/0159307 A1 9 

GSTAR 

FIG . 85 



Patent Application Publication May 19 , 2022 Sheet 97 of 173 US 2022/0159307 A1 9 

C 
START 

MV OF 

.. 

CANDID 

KOTION CON 

FIG . 86 



Patent Application Publication May 19 , 2022 Sheet 98 of 173 US 2022/0159307 A1 9 

CALCULATE AFFINE XIV 

FIG . 87 



Patent Application Publication May 19 , 2022 Sheet 99 of 173 US 2022/0159307 A1 9 

START 
GTART LOOP 

ph F 
ERNE 

LOCK 

ATION 

BLOCK ) 

FIG . 88 




































































































































































































































































