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ordered consecutively in a raster scan of the tiles of the picture0 0000 0O
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region of CTUs within a particular tile column and a particular tile row in a
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scan of the tiles of the picture0 00000000 OO0ODOOODOODODOOOOOOD
0000000000000 0D0D0O0D0DO0OO0D00OO0D0O0O00Asliceincludes an intege
r number of bricks of a picture that may be exclusively contained in a single
NALunitDOOODOODDODODOOODOO0DDODODODO0OO0ODOODOoOoOOooDooooooooDao
0000000000000 0D0O0O0D0OOA slice may consists of either a number
of complete tiles or only a consecutive sequence of complete bricks of one til
e J0ooobobbboo0o0ooooDbDbObbo0oooUobD bbb ooobob

oooooooob oooboooooooo boboboobo oooooooobooODbOOoOOoOCboob
oooo0 bDooboboboooboooboo

goooon
ubobooboboobooobooboooboobooboobooobooobooboooboaa
oooooooooobooooooooooooooobooboooobooooooooao
ubobooobooboooboooooobooboobooooooboooboobooooboaa
ooooooooooboooooooooooooooobooOoooobooooooooaon
gbooooboboooboooboooboooboobobooboobooooboooboboooobooboon
gooooon
uboboobdoobooboooboooboobooboobooobobooobOooboooboaa
goooobooobooboobooobooboobooboo0oobooobooboooboao
ubobooobooboooboooboooboobooboooboooboooboobOooonoan
oooooooooobooooooooooooooobooboooobooooooooao
ooooobO0do0obo0oobooobo0oo0oDO0OxooooooooooDUooooooouooao
oooooooooooboooocooooooooobbobOOobobooooo oooobooao
gooooboobooboooboboobooboooboo

gooooon
ugbobooobooooao*or"o*bro“*oboobr"oboooboooboooo*bogarg*“od
goooo*"oobogobo*oooo*boobooor"oboobooboooboo*oobn

I I e o T e 6 R M A R
OoooooooooboDboOo"0oO0oo0b0OIn this document, the term "/" and ","
should be interpreted to indicate "and/or." For instance, the expression "A/B"
may mean "A and/or B." Further, "A, B" may mean "A and/or B." Further, "A/B
/C" may mean "at least one of A, B, and/or C." Also, "A/B/C" may mean "at lea
st one of A, B, and/or C."0O O
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0 OD00O0O0O0000O00O0O0o0o"™000000Further, in the document, the ter
m "or" should be interpreted to indicate "and/or." For instance, the expressio
n "A or B" may comprise 10 only A, 20 only B, and/or 30 both A and B. In o

ther words, the term "or" in this document should be interpreted to indicate
"additionally or alternatively."O O

O

I e e e [ Iy Iy
e e s e e e e [ s e Iy
e e e s e [ e e e e [ s e e O

oo ooooooogoogooo

O

O

g
gooooooooOooooooooooobbbooobooooooooao
gboooboooboobodoboobooboobooboobooboog

OJ

oooooooooobooOobooooooooooooooooono ooOoo
goboooboobooboooboooboobooboooboooobooonn
o0 OoooooooOooOOoocobooooooooooboboDbOOoOoboboooo
oboooobooboooobooboboooboobooboooboooobooao
ugboobogoboobouobouoboobooboonn
gbooboobooboobooboobooboonon
gboobooboobooboobooboobooan
gooooooobOooocoooooooooooboobooao
gobooobooobooobooobooobooboooa
oooooooooooboooooobooooooooao
gooooboobooboooboooboan
oooob0 Ooboboooooooooooao
goooobooobooboooboooboog
ugbobooobooboobooobooooboaadd
oooooooooobobOboooboooog
gooaao gboboooboobooobooobooooboaoaan
oooooob0 bODbobooooooooooooboobooboDooon
goboooboobooboooboooboobooboooobooo
oooooooooboboOooboboooooao

O
O
OJ
O
O
O

Oooooooogogog
O 0Oo0Ooogoo
O 0Ooo0ooo
O oOoooo
O oOoooo

Ooo0oooooooogoOod
O O0Oo0gooao

OooooooooogoQgodg

g
O
g
u
O
g

OO0 o0ooDooogog4ooooooogodogoogao

Ooooooooooooood
Ooooooooogooooao
OoooDoooogog4Qgooooao
OO0 o0ooDooogog4Qgooooao

gboooboooboobodoboobooboobooboobooboog
gboooboogooooobooobouoboobooboonb ooboboooboaoada
gooooooooooocooooooooobobobooobooooooooao
goboobooboobdooboobooboobooobooobooooboao
oooooooooooooo0oo0 0000 ODooooooooooooao
uooooooboo boboobooobo oobooboobooobooboobooboooab
O 0oooooobooooo0 ooooobooboboOoooboooood
gbobooobooooboog

OoooooooooooDoooooooooooooogodg

ooooooooooooolVMooooooooooooo0o0Ooo0O0o0oDo0Do0DooOoOoOgoonao

ooooooooooooolMooooooooooooo0Do0oOo0O0o0o0Do0DoDoOoOOoOOooaon
OO0 o0oooDoooggg
Ooooooooooogoogoog
oo o0 oooooogoQgog
oo o0 oooooogogog
OO0 o0oooDoooggg
oo oooooooo
oo o0 ooooooo
Ooooooood

OO0 4Qoooooogod
Ooooooood

oo oooooodg
Ooooooood

OO0 4Qoooooogod
Ooooooood

oo oooooodg
Ooooooood

OO0 4Qoooooogod
Ooooooood

oo o0 ooooooo
oo o0 ooooooo
OO0 o ooooooo
oo oooooooo
oo o0 ooooooo
oo o0 ooooooo
OO0 o ooooooo
oo oooooooo
oo o0 ooooooo
oo o0 ooooooo
OO0 o ooooooo
oo oooooooo
oo o0 ooooooo
oo o0 ooooooo
OO0 o ooooooo
oo oooooooo

10

20

30

40

50



ey s e e [ e [ s e [ Iy
e e [ s e e s e [ I
e s e e A [ e ) s e e ) s e [ Y I Y

ey [y [y |
e e v e s [ e e A A o B
e e e e s [ e e A A

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo

©)

uoboooboobooboobooboobooboobn
oooooooooooobooOooooooooooooooaon
gooooboobooboobooboobooboobo

O

O

O

O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo

OO0 ogoooooao

OO0 oDoDooog4goooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooo4gogooooodg
OO0 oDoDooog4goooood
Oooooooooooooodg
Oooooooooooooodg
Oooooooo4gogooooodg
OO0 oDoDooog4goooood
Oooooooooooooodg
Oooooooooooooodg

Oooooooogogdg
OoooooooOod
Oooooooogodg
Oooooooogogodg
Oooooooogogdg
OoooooooOod
Oooooooogodg
Oooooooogogodg
Oooooooogogdg
OoooooooOod
Oooooooogodg
Oooooooogogodg
Oooooooogogdg
OoooooooOod
Oooooooogodg
Oooooooogogodg
Oooooooogogdg
OoooooooOod
Oooooooogodg
Oooooooogogodg

O

Ooooooooao

O

Ooooooooao

O

OOooooooao

O

OO0 ogoooooao

O

Ooooooooao

O

Ooooooooao

O

OOooooooao

O

OO0 ogoooooao

O

Ooooooooao

O

Ooooooooao

O

[ R |
[ R |
[ I R |
[ R |
[ R |
[ R |
[ I R |
[ R |
[ R |
[ R |
[ I R |

OOooooooao

OO0 oo ooooogogoooo
OO0 0o oDoooogoggQgogoooao
OoooooooooOgooooao
oo o oo ooooQgooooo
OO0 oo ooooogogoooo
OO0 0o oDoooogoggQgogoooao
OoooooooooOgooooao
oo o oo ooooQgooooo
OO0 oo ooooogogoooo
OO0 0o oDoooogoggQgogoooao
OoooooooooOgooooao
oo o oo ooooQgooooo
OO0 oo ooooogogoooo
OO0 0o oDoooogoggQgogoooao
OoooooooooOgooooao
oo o oo ooooQgooooo
OO0 oo ooooogogoooo
OO0 0o oDoooogoggQgogoooao
OoooooooooOgooooao
oo o oo ooooQgooooo

I [ |

O

O0Oo0ooooao
O0Ooo0oo0oo0ooao
OOoo0ooooaoo
O0Ooo0ooooao
O0Oo0ooooao
O0Ooo0oo0oo0ooao
OOoo0ooooaoo
O0Ooo0ooooao
O 0OooOooo x g
O0Ooo0oo0oo0ooao
O 0Oooo
[ R |
O OO
O O O
[ Ry |
[ R |
O OO
O O O
[ Ry |
[ R |

O

O

O

O

O

O

O

O

OO0 oooooogd
OoOooooooOod
OooooooooQgdg
Oooooooogdg
OO0 oooooogd
OoOooooooOod
OooooooooQgdg
Oooooooogdg
OO0 oooooogd
OoOooooooOod
OooooooooQgdg
Oooooooogdg
OO0 oooooogd
OoOooooooOod

O

oo
ao
oo
oo

ugbooboboboboobooobooooboooboobooobad

g
t
O
g

JP 7477536 B2 2024.5.1

goooooooan
ooooooooao
gooooobooonn
ugboooooon
gooooooonon
uoboooboooan
ooooooooao
ooo ooooao

goooobooobooonon
gboboooboobodoaoan
gooooooooooao

O

0

goboooboooan
od
go

od

Oooooooog
O
(]

O 0Oooo
O 0Oooo

10

20

30

40

50



e ) ey Iy
e e e e ) e s e s e [ I

(20) JP 7477536 B2 2024.5.1

oboboooboooboooboooboooboobooooboooobooobooooboooan
oooooooooooooboooooooooobobobooobooooooooao
goooooboooboobooboooboobooboooobooobooboonn
ubobobobooboouobooboooboboobooboobooobooboonn
goboooboogogobooboob obooboooboobooboobooboobooono
goooobooo oobobooooobboob oboobooooboooboboooboboo
oooooooooobooobooooooooobobobooobooooooooao
ubobooobooobooobooobooobooobooboooooobooooboooan
oooooooooobb ooouoooobob Ooooooooooooooao
gbooobobooobooobooboboooboobooboooobooobooobooan
gbooooooboooboooan
gboooooooobooobooonn
ugoond
ooono
goon
O
g

OooooooogoQodg

O
O
O
O
O

g
O
g
ooogaod
good
oo o0ooao
goooooboo
ugbodoobogooboodg ooboob bobbooboobobooboooobooob
gboobogb 0oboobo boboboboobobooboboobobooboobooono
gboobooboobooboobooboobooan

o e e o O s R
Uooooooao
Upopooooooo
OUOpopooooooo
Opopooooooo
Uooooooao
Upopooooooo
OUOpopooooooo
Opopooooooo
Uooooooao
Upopooooooo
OUOpopooooooo
Opopooooooo
Uooooooao
Upopooooooo
OUOpopooooooo
Opopooooooo
Uooooooao
Upopooooooo
OUpopocooooo
Opopoooood
Uoooooo
Uoooooo
Opopocooogoo
O o o A s R
OO0 0O

good
goood
gooad
goood
gooad
goood
gooo

oooooooooobobOooocoooooooooooooao
oooooooooooboooboooooooooooooDoao
ooooooooooboooobooooooooooooooao
ooooo bODbODO O0OO0oO0oO0 boboobooobooooooo
oooooooooobooboboooooooooooooooobooao
ooodo 0Oo0OoO0O0 OoooooooobobObOOoOObObobooogd
oooooooooobDb boooooooooooooboobooao
ooooooooooboboooOooboOooooooono boao
ooooooooooobooooooooooooooDbDoo
ooooooooooobooOooOoooooooooooooao

oooooooooooolMNoooooooao

oooooooooooolfMNooooooooooootYooooooaod

O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo

oooooooYoooooooaod
O 0OooOooo
O 0Ooo0ooo

oooooooYoooooooao
ocooooooYoooooooao
ocooooooVYoooooooao
oooooooYoooooooaod

OO0Ooo0oo0oo0ooao
O Ooo0oooo
O Oooooo

(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O
O
O
(]
O

OooOooooooooooooooooooogogooooao
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

[ e [ e e e e e s s [y [ |
Oooooooooogdg

ooooooooooobooOoboooooooooobobbOooboboooooooao
tobooobooboooboooboooboobooboooobooobooobooooboao
ooooooob ocooooo boboobooOoocooooooooooobooODbOoonb
ugb oobobooboobooboobooboobooboob boboboboboobobo
oooooooooooooooooob0 boboboooooo4g oooooboooo
gbooboobooboobooboobooboobooboobooboonb



(11)

JP 7477536 B2 2024.5.1

ooboooboobooooboooboooboobooboooobooooboooboooboooao
ooooooooooobooooOoo0o OooooboOobOOoO0O0 ooooooobooDbOOooob
gooboobooboobooobooboobooboobooboobooboo
ugboooooobobooobooboooboobooboobooobooooboao
gbobooboooooobooboobogobog

O

e e e e e e s [ s [y e [ [y |

e e e e e e [y I
e e s e s e e A e e [
OoOoo0oo0oooooooooo o oo oooooooooooo
Oo0o0ooDooooOoooD oD oo oooo oo oooooo
OO0 ooooooooUQoo oo oDooDoo oo oooooo

OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood
oo oooooodg
Ooooooood
OO0 4Qoooooogod
Ooooooood

OJ
O

OO0 oooDooooggogdg
Ooooooooooao
Ooooooooooao

O

oo oo oooooogogQgogoogoog

O

O

O

Ooooooooaog
OoOooooooaog
Ooooooooao
Ooooooooao
Ooooooooaog
OoOooooooaog

O

OoOoo0oooao
OoOoo0oooao
OoOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oooao
OoOoo0oooao
OoOoo0ooooaog
OO0Oo0ooooaog
OoOoo0oooao
OoOoo0oooao
OoOoo0ooooaog
OO0Oo0ooooaog

gooooboobooobooooo
ooooooooobobooobooog
gobooobooboobooobod
oooooooooobooobooog
gbobooobooobooobooooo

uobodoobdoobooboooboad
ooooooooobobooboooo

goooooooooOoobooooooooooboobooboooboboooooooao

gooooboobooobooboobooboobooobooonb oboboooboobooao

uobooob obooboobooboouoboobooobooboobooboo o

goo

O

O

O

O

O

OO0 Do oDoooogoggogooooooo
Ooo0oooooooooooooooaoo
Oo0oooooooOooooooooo
OO0 ooDoooooooooooo
OO0 Do oDoooogoggogooooooo
Ooo0oooooooooooooooaoo
Oo0oooooooOooooooooo
OO0 ooDoooooooooooo
OO0 Do oDoooogoggogooooooo
Ooo0oooooooooooooooaoo

Ooooooooooogodg
oo o ooooooog

O

O

O

O

O

O

O

O

O

oond
ooO
oond
oonO
oond
oond

O

O

OO0 oo oooooog

gooooboobo booboobobobbobobobobobooboobobooo
gboobooboobooboobooboobooboobooboooboonn
goooooooobooOooooooooooooooobooooobooooooooao
tobooobooboooboooboooboobooboooobooobooobooooboao

ooooooooooobobooobobooogo

good ODoboobooboo

oooooooano
oooooooao
oooooooano
oooooooao

O

Ooooooooooo

O

oo oooooooo

O

oo o ooooooog

O

OO0 oo oooooog

O

Ooooooooooo

O

oo oooooooo

O

oo o ooooooog

ugbooobooobooad

O

OO0 oo oooooog

goooao
ooooooooooooao
goooobooboooo
ugobodoobdoobooood
ooooooooooobooao
gbooooboooboooobod

Oooooooooood
Ooooooooooogodg
OO0 ooooooogoogdg
OO0 o oooooogdg
Oooooooooood
Ooooooooooogodg
OO0 ooooooogoogdg
OO0 o oooooogdg
Oooooooooood
Ooooooooooogodg
OO0 ooooooogoogdg
OOooooooogogdg
Ooooooooood

10

20

30

40

50



e [ s [y [ |
e s e [ e e s e s s s [y s [ |

gooogd
ooooao
goood
oo
goooaad
ooogd

OO0 o0 oooDooogogg
oo oooooooogoogodg
oo o0 oooooogoQgog

I [ [ |

O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo

O 0O04Qgooooao
OoooOoooooao

OJ
O

O

e e e e e s e e e e e O o B

Upopoooooooooo0Do0o0o0o0o0O0o0o0Do0Do0o0o0O0O0o0Do0oDo0o0o0o0O0o0o0Do0DooOooOoOoaon
Upoooooooooo0o0o0o0o0o0o0o0oo0o0Do0o0o0o0o0o0DoDo0Do0o0o0o0o0oDoDoDooOogoQoaon
Upopoooooooooo0o0o0o0o0o0o0o0oo0o0Do0o0o0o0o0o0DoDoDoDo0oo0o0o0ooDooOogogoan

UOUoooooooo™
UOUpopooooooo
Opopooooooo
Opopooooooo

gboogogoad

goooooog
ooooooao
gooooog

oboooood
oooooao

OOoo0ooooao

ooooUUooooooo
ooooYooooooao
ooooYooooooao
ooooYooooooog
ooooUUooooooo
ooooYooooooao
ooooYooooooao
ooooYooooooog
ooooUUooooooo

Ooooooooao
OOooooooao
O 0O04Qgooooao
OoooOoooooao
Ooooooooao
OOooooooao
O 0O04Qgooooao

O
O
OJ
O
O
O
OJ

gooooog

Ooooooogod
OoOooooood
Oooooooodg
Ooooooogod
Ooooooogod

uo

(12)

JP 7477536 B2 2024.5.1

goboooboobooboobooobooboooboao
ooooooooooooooooooooooooao
goboooboooboooobooobooan

gobooobooboobooboobodo oooboao

gooooooooboboboooooooogo

OoooOoooooao

O

OoOooooood

Ooooooooao

O

Oooooooodg

OOooooooao

O

Ooooooogod

O 0O04Qgooooao

O

Ooooooogod

ooooobooboobooboooboonn
oooooooooooboboboooboboooo
goooobooboobooooboooboonn
ubobodoobdooboobdooboooboonn
oooooooooooboobooobbooog
uoood bDoobooobobod boooobooboboo
oo OobobooOoooooooooooao
gboboooboboooboooboooobooooboaoao
oooooooboOoooooo
goao

g
O
g
u
g

OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
OO0Ooo0oooogoao
OOoo0oo0oo0ooao

O

OoOooooood

O

[ i R |
[ R |
[ O R |
[ I R |
[ i R |
[ R |

O

Oooooooodg

O

O

Ooooooogod

0

O

Ooooooogod

O

O

OoOooooood

O

O

Oooooooodg

O

O

Ooooooogod

g
u
g

g
u

oo

O

O

0

oono

O

O

O

O
O
(]
O

0

O

O

gbooooooooooooboobooobobooboboobooobooboao
ooooooooooooOoboooooooooooooDbooon

gbooobogoooao
gbooobooogoodaao
gboobogoboooao
gbooobooooaao

goo
oo

O
O
(]

oo
oomO
goo
oo
goo
goano

oooooooooooboao

ooooooobDoooooo
ooooooboboOoooooao
ooooooobooooooo
oooooooboooboooo

gooooboobooboooboobobobobooboobooonn
gboobogboobouoboobooboobouoboobad

10

20

30

40

50



I e e s [ e s s [ s ey Iy Iy

e e s e [ e ) s e ) s ey I

e e s e ) [ e ) e s sy [ |

O 0o o0goo
O 0o oo
I [ I

OO0 oDoDooo4Qgogoooao
Oooooooooogoooao
OoooDooooogooooao
OoooDoooogoogoooao
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod
OooooooogogoQgogoaoQg
OooooooogogQgogooQg
Oo0DooDoooggogog
OoooooooogoOgoOoaod

OooooooooooooDoooooooDoooooooooooao
OoOo0oooooooooooooo oD ooDoDooooooooooao
Oo0oooooo4odo oo oooo oo oo oDoooo4ogoooooaog
OO0 ooDoooggU0oooDoooooUoDUooooDoDooo4gooooao

OOoo0oo0oo0ooao

(]
O
O
O
(]
O
O
O
(]
O
O
O
(]

Oo0oooooooooDooooooooooao

ooooooolYNoooooooooooDoo0oO0oooDoOoDaogaoo
ocooooooVooooooooooooooo0oooooOaogaod
DooooDoooYoooooooDooDo0oDo0oDo0ooo0oDoO0oDoQgao
DoooooolVoooooooooooDo0Do0Oo0O0O0o0o0o0oOaoQao
ooooooolYNoooooooooooDoo0oO0oooDoOoDaogaoo
ocooooooVooooooooooooooo0oooooOaogaod
DooooDoooYoooooooDooDo0oDo0oDo0ooo0oDoO0oDoQgao
DoooooolVoooooooooooDo0Do0Oo0O0O0o0o0o0oOaoQao
ooooooolYNoooooooooooDoo0oO0oooDoOoDaogaoo
ocooooooVooooooooooooooo0oooooOaogaod
DooooDoooYoooooooDooDo0oDo0oDo0ooo0oDoO0oDoQgao
DoooooolVoooooooooooDo0Do0Oo0O0O0o0o0o0oOaoQao
ooooooolYNoooooooooooDoo0oO0oooDoOoDaogaoo
ocooooooVooooooooooooooo0oooooOaogaod

DooooDoooYooooooooooooo

(13)

O
O

O
O
O

Ooooooogd

(]
O
O
O
(]
O
O
O
(]
O

DoooooolYoooooooooooooYoooooooao
ooooooolYoooooooooooooYoooooooao
ocooooooVYVoooooooooooooYoooooooao
oooooooYoooooooooooooYoooooooao
DoooooolYoooooooooooooYoooooooao
ooooooolYoooooooooooooYoooooooao
ocooooooVYVoooooooooooooYoooooooao
oooooooYoooooooooooooYoooooooao
DoooooolYoooooooooooooYoooooooao
ooooooolYoooooooooooooYoooooooao

ocooooooVYVooooooooooooo
DoooooooYooooooooooooo
DooooooYooooooooooooo
oooooooYooooooooooooo
ocooooooVYVooooooooooooo
DoooooooYooooooooooooo
DooooooYooooooooooooo

JP 7477536 B2 2024.5.1

Ooooooogd
Ooooooogd
OOoo0oooood
Oooooooogod
Ooooooogd
Ooooooogd
OOoo0oooood

gooooboad

O
O
(]
O
O
O
(]
O

10

20

30

40

50



e ) s e [ s [y [ |
e e s s e e [ e e ) e e e e s s [y [ |
e s e e A ) [ e e e e e e e s s [y s [ |
I ) [ R [ R R s [y [ |

oo o0 oooooooogoQgog

Ooo0ooooooo0o oo oDooooooo o0 oooDoDoDoDoooooooooaoo

oooooooooooooVNooooooooo0o0o0o0o0o0o0o0o0o0o0o0o0Do0Do0Do0Do0o0o0o0o0o0o0oOoDogaogQ Qg

OO0 oooooogogogdg
OooooooooogooOgodg
OooooooooogoQgg
Oooooooogogog
OO0 oooooogogogdg
OooooooooogooOgodg

O OooQgogooao
O 0oo0ooOooo
O 0OooQoooo
O 0Ooogooo
O OooQgogooao
O 0oo0ooOooo
O 0OooQoooo

OJ
O
O
O
OJ
O
O

O
O
O
O
O
O
O

OO ogogodg
I [
I [y |
O Ooogogog
OO ogogodg
I [
I [y |
O Ooogogog
OO ogogodg
I [
I [y |
O Ooogogog
OO ogogodg
I [
I [y |
O Ooogogog
OO ogogodg
I [

oooooooYoooooooaog
oooooooYMoooooooo

OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |
I [ O |
O oOoogogog
OO dgogodg
I [ [y [ |

oooooooYoooooooo

oooooooYoooooooog

oooooooYoooooooaog

Oo0Ooo0oooao
O0Ooo0oooo
Oo0Ooo0oooo
O 0Oo0Oooaog

O
O

oo o0ooooooo

O
O

oo oooooooo

OO0 o0
Uooooog
UOooooao
Opooooao
Oooooo
Uooooog
UOooooao
Opooooao
Oooooo
Uooooog
UOooooao
Opooooao
Oooooo
Uooooog
UOooooao
Opooooao
Oooooo
Uooooog
UOooooao
Opogoooao

O

O
O

OO0 oo oooooog

0

0
0

Ooooooooooo

oo o0ooooooo

oo oooooooo

OO0 oo oooooog

(14)

Ooooooooooo

oo o0ooooooo

oo oooooooo

goooooboad

O

O
O

O

O
O

ogooooan

O

O
O

O

0
0

O

O
O

O

O
O

gooad

ooooo ooao

goooobooooao
uood booooboad
gooooobooooo

O

O

0

O

O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo
O Ooo0ooo
O OooooQg
OO o0goog
O Ooo0ooOoo

O

O

0

O

O

O

O
O

ooooo Oooboboooooboooooao

OO0 oo oooooog

Ooooooooooo

oo o0ooooooo

goano

0
0

O
O

O

oo oooooooo

OO0 oo oooooog

Ooooooooooo

oo o0ooooooo

oo oooooooo

OO0 oo oooooog

Ooooooooooo

JP 7477536 B2 2024.5.1

oo o0ooooooo

goooooaano

O

oo oooooooo

O Ooooo
O OoOooo
O 0Ooo0ooOoo
O Ooo0ooo
O Ooooo
O OoOooo
O 0Ooo0ooOoo

OO0 oo oooooog

Ooooooooooo

oo o0ooooooo

oo oooooooo

OO0 oo oooooog

Ooooooooooo

gboooboooboooboooan
oooooooooooooao

gbooooboooboooobooonn
ugbooobooboooboaoan

gboooboooobooboooboo

gbooobooobooooaoan
oooooooboboOoobooog
gboooboooboooboooboooboao

gboboooobooobooobooboobo

ubobdoobooboooboooboobooboaa

ugb oboobooboobooboog
uoobooobooboobooobooobooboooboo boao

O

0

O

O

O

0

O

O

O

0

O

O

O

0

O

O

O

0

oooooooooobobOoooooooooooooooDooao

O

10

20

30

40

50



e s e e e e e e A e e e e e s sy [ [

e s e e e sy [ [ |
Ooo0oooooooooooooDoooooo o0 oo oDooDoDooooooooDooooofd

ey e e e sy [ [ |

(15) JP 7477536 B2 2024.5.1

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

Y e e O e O o s O o A
UOUpopooooooo
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R
o e o o O s R
o e s I O s R
o e e s I o A s R
o e o I o O s R

ocooooUU0oooooooo
ocooooP90opooooooo

gboooboooobooobooboooboboboboboboo
ubobodoobodod ooobooobobobooobooooado
oooooooooooboobooooobooooooooao
ogoooaoan gooooboobooboooaod
oooood ooooooooboooooooo
ogooooan goooobooboobooooo

ocoooo U Upopooooooao

[ R |

ooooooYoooooooao
O O g
(]

ooooooYoooooooaod
ooooooYoooooooad
ooooooVYoooooooad
ooooooYoooooooao

O 0Ooo0ooOoo

O O0Oogogoao
O 0Ooo0ooOooo
O 0Ooo0goooo
O 0OooQgooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo
O Ooooo
O Ooooo
O OooOooo
O 0Ooo0ooo

O
O
O
O
O
O
O
O
O
O
O
O

O Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Oooo
O oOooo
O oOooo
O Oooo
O 0Oooo

O

O

OJ

O

O

O

OJ

O

O

O

OJ

O

gbooooooooobogoboobooobono booboob oooao
ooooooooooboboboooboboooo

gboobooobooobogobooboobodg
gboobooboobooboobooobooa
gooooooooboobooooooooooooao
gbooobooobooboobooboobooo
gooooooooooOooooooooooao
gboob Oobooboob bobooobobooob
0 0000 Oooooooooooobooboooo
gooooboooooao

O o A s R e R
Uooooooao
Uooooooo
Uooooooao
Uooooooo

g
a
O
a
O
a
O
g

o O e s O s
O e e o O s
O s o O s
Opopoooooo
Opopoooooo

O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao

DooooOoOooooOoooDoooooooooooooooooooooooooooYooooooooaog
O 0O0dogoooao
O 0Oo0oo0oooao

OOooDoOoODoOo0o0OoOoo0Do0Do0Do0o0oooDoDooooDooooooooooooooooYoooooooooo



. [y e s [ e I A B

e (= s e e e ey e e I B

O0Ooo0ooooao
O0Ooo0oo0oo0ooao

€

e e e s e R

e e [ e e e e e s s e e Y Y I
I ) e ey Iy

ey o e e e Iy
e e e ) e e s e e Y Y I

O 0O0OoOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao

O

I [
O 0o o0goo
O O oo
O Ooogo
I [
O 0o o0goo
O O oo
O Ooogo
I [
O 0o o0goo
O O oo
O Ooogo
I [
O 0o o0goo
O O oo
O Ooogo
I [
O 0o o0goo

OO0 o0oooooogggUooooDoDoooggggooooooaog
OooooooooooooDooooooooooooao
Oo0ooooooo oo ooDoDooooo0oooooooo
Oo0ooooooooooooDoDooooogoooooooaog
OO0 o0oooooogggUooooDoDoooggggooooooaog
OooooooooooooDooooooooooooao
Oo0ooooooo oo ooDoDooooo0oooooooo
Oo0ooooooooooooDoDooooogoooooooaog
OO0 o0oooooogggUooooDoDoooggggooooooaog
OooooooooooooDooooooooooooao
Oo0ooooooo oo ooDoDooooo0oooooooo
Oo0ooooooooooooDoDooooogoooooooaog
OO0 o0oooooogggUooooDoDoooggggooooooaog
OooooooooooooDooooooooooooao
Oo0ooooooo oo ooDoDooooo0oooooooo
Oo0ooooooooooooDoDooooogoooooooaog
OO0 o0oooooogggUooooDoDoooggggooooooaog
OooooooooooooDooooooooooooao

oo ooooooogQgogoo-g

ion of CTUs

0

O

Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg

OOooooo

O

O0OooOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao
O 0OoQgooooao

O

O0OooOoooao

O

O0Ooo0oooao
O O0Oo0ooooao
O 0OoQgooooao

O

O0OooOoooao

O

(16)

O0Ooo0oooao
O O0Oo0ooooao

O

OOooooo

O

O0OooOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao

O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OoooooooQgoooao

ooooooooooooMNoooooooooogooao
ooooooooooooYoooooooooooogo
DooooooooooolMoooooooooooon
ooooooooooooMooooooooooooo
ooooooooooooMNoooooooooogooao
ooooooooooooYoooooooooooogo
DooooooooooolMoooooooooooon

OOooooo
O 0O0OoOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao

O

within a particular tile column and
ture0 0000000 O0OO0OODDODDDODODODOOOOOOOO

a
0

pa
g

t

DCoooDooDOoOOoOY>2ooooooo

OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood
Oooooooodg
Oooooood
OOooooood
OoOooooood

O0OooOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao

O

JP 7477536 B2 2024.5.1

Upopoooooooooooad
Upooooooooooood
Upoooooooooooad
Upopoooooooooood
Upopoooooooooooad
Upooooooooooood
Upoooooooooooad
Upopoooooooooood

goooobooad

OooooooogoQgodg
OooooooogoQgdg
OO0 oooooogogdg
Oooooooood
OooooooogoQgodg
OooooooogoQgdg
OO0 oooooogogdg
Oooooooood

OOooooo

A

O O0OoQgogog
O 0Ooo0oogoo
I [y |
OOooooo

O

rectangular

O

O

O O0OoQgogog
O 0Ooo0oogoo

O

O

icular tile row in a

gboooogoooo

10

20

30

40

50



B s e e e e s [y [ |
e s e e e ) e s [y s [ |
e s e e e e e e e e s s [y s [ |
e ) R ) s [y [ |
e s [ s [y [ |
e s e e e e s e e s s [y [ |

O Oo0gooao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Oooooao
O Oo0gooao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Oooooao
O Oo0gooao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Oooooao
O Oo0gooao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Oooooao
O Oo0gooao
O 0Ooo0oo0ooOoao
O Ooo0oooao
O Oooooao
O Oo0gooao

I Y I
O 0o o0goo
O Ooogoo
O Ooogo
I Y I
O 0o o0goo
O Ooogoo
O Ooogo
I Y I
O 0o o0goo
O Ooogoo

O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo

OO0 ogoooooao

OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O

OO0 ooDoooogogogoao
OooooooooQgogooao
OoooooooQgooao
Oooooooogogooao
OO0 ooDoooogogogoao
OooooooooQgogooao
OoooooooQgooao

O
O
O
O
O
O
O

OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O
OJ
O
O
O

Ooooooooao

Ooooooooao

Oooooooao

OO0 ogoooooao

Ooooooooao

Ooooooooao

Oooooooao

Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg
OooooooooogogoQgodg
Oo0ooooooogogdg
OO0 ooooooogogdg
OoooooooooOodg

OO0 ogoooooao

Ooooooooao

Ooooooooao

O
O
O
O
O
O
O
O
O

O
O
O
O
O
O
O
O
O

Oooooooao

O
(]
O
O
O
(]
O
O

OO0 ogoooooao

17

Ooooooooao

Ooooooooao

Oooooooao

OO0 ogoooooao

Ooooooooao

Ooooooooao

Oooooooao

O 0o o0oogog
I [ [ |
O oOoogoogg
O 0o ogogodg
O 0o o0oogog
I [ [ |
O oOoogoogg
O 0o ogogodg
O 0o o0oogog
I [ [ |
O oOoogoogg
O 0o ogogodg
O 0o o0oogog

O d
[ |
[ |
O Od
O d
[ |

O
(]
O
O
O
(]

o O R R s R
Uoooooao
Uoooooao
Ooooooao
Uoooooao
Uoooooao

gboooao

O d
O O
O O
O O
O
O

OJ
O
O
O
OJ
O

JP 7477536 B2 2024.5.1

O
O
O
O
O
O
O
O

O
O
O
(]
O
O
O
(]

O 0Ooo0oooo
O Ooo0oooo
O O0OoQgogoao
O 0Ooo0oo0ooo
O 0Ooo0oooo
O Ooo0oooo
O O0OoQgogoao
O 0Ooo0oo0ooo

O
O
OJ
O
O
O
OJ
O

oooooooao

10

20

30

40

50



e s e e e o s e e o s e o e e o o o e e SO e e e e s e o o [ o

Y e e [ e e e e o I e e e e S R e s o |

e e e e e s s e s e e s Y Y Y |

OO0 ooooDooogogogoao

oo oo oo ooooo o o0 oo oD oD oo oo o0 oo oo ooogogooo

(18) JP 7477536 B2 2024.5.1

goooogoobobooboooooooboooboooooobbobooodd
000000 o0oDoD0o0ooooDO0o0oOdooODoDo0oo0oooDoDoooooDoooooaOo
godoogogoooooboooooooDboooboooooobbobooooad
goooooooboboobdooooooobbbboooooobbbbobooa
godoogooobobooboooooooboobobboooooooboboboooodd
godooooobboobobdooooooobobbbuoooooobboboboobooad
oo0oOoooooDO0oOooooDO0o0oOoooODoDoo0oooDoDoooooDoooooO
godoooooboboobdoooooooboboobboooooobboboooad
oo0oD0oooooDO0oO0ooooDOo0oOoooDoDooooDoDoooooDoooooaOo
godoooouoboboobtooouooooobobobooooooad 10
0
goooogoobooboobdooooooobobbboooooobbobobood
oo0o0oo0ooooDO0o0ooooDO0oU0OdooOoDoDU0oOooDoDoDoooooDoooooOOo
gogoooooboboobooooooooboobboooooobbobooooad
00D0D00DO0O0D0O0OO0ODOO0OD0OOO0ODOOInter prediction can be a pre
rived in a manner that is dependent on data elements (e.g., sample
motion information) of picture(s) other than the current picturel
oo gooooooobooooooooooDooobooooooobooao
oo gogooooobbobbdooouoooobobbboouooooobooboo
oo godoogogoobobooboodooooooooobooooooobooao 20
oo gogooooobbobbdooouooooobobboouoooooboboao
o0 oo0o0D00ooooD0oooooDO0oooooODo0ooDooDoDoDooooood
oo goooooobobobbooooooooooboboooooobooao
o0 0oo0o0D00ooooO0oooooD0oooooODOoo0DooDoDoDoooooOod
oo gooogoooobobbooooooooDoobobboooooobooao
o0 000000 o0ooD0ooooOoDoooooODO0oo0DooDoDoDoooooano
oo 000 O0ooboobooooooooooboboooooooobooao
oo gogoooooobdooo oobobbbooouoooooobooboooao
o0 oo0o00ooooO0o0ooooD0oooooODOoUoOooDoDoDUoooooOoGg
oo goooooobobobboooooooooobboooooobooan 30
o0 00000oo0DoD0o0ooooD0oooooDoUooooDoDooooood
oo gooooooboboobobooooooooooboooooooboaon
0

0

0

0

0

O

0

O

0

O

0

0

O

ooooooooooooYooooooooooooood
oooooooooooolVooooooooooooooad

gooooooooooocooooooooooboboboooboboooo
g gbooooooboboobobobobobobobooboobooDbo
u gbooobooboboboboobooobooboobooboooboaa
g gboooobooobobooboboboobbobobooboobooobao
a gboooooboboooboooboobobooobooboobooooaa
O gooooooboooOooooooooooooboboboooboooo
g gboooobooboboooboboboobobooobobooobooboooaa
O ooooooooooooboooooogo ooboooo oooooao 40
g gbooooooboboobooboobbooboboobooboooboao
O oo 0OoOobooOooOo0 ooooooobobooOoobooooooooooao
g g 0o0oboob Oobooobooobooboobooboboobooboooon
u gboooboobobobobooboobobooboobooboooboaa
O oooooooooaon
O
gbooooooobooboooboboooobooobobooboobooooboooobooooboao
ooooao
O
gbooobooooobooboobooboobobooboboobobooooboobooon 50



ey e R [ e e s e s e [ [y Iy

ey s e e B [ e e s [ s e [ Iy

e s s e e A [ e e e e e e s s e Y I Y

e ) e [ sy ) [ Iy

e ) s [ e e e ey Iy

e s s e B [ e e e e e s e [ I

O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo
O Oooo
O 0Oooo
O 0Oooo
O Oooo

OO0 0o ooDooogogUooooooogdg

O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao
O 0O0dogoooao
O 0Oo0oo0oooao
OO0 oooo
O 0OooQgoooao

OO0 oooooogogogogao

O
O

OJ
O

O
O

OOoooooooooooooogd
Ooooooooooooooogdg
Oooooooo4ogoooooogdg
OO0 oDooooogoooooogd
OOoooooooooooooogd
Ooooooooooooooogdg
Oooooooo4ogoooooogdg
OO0 oDooooogoooooogd
OOoooooooooooooogd
Ooooooooooooooogdg
Oooooooo4ogoooooogdg
OO0 oDooooogoooooogd
OOoooooooooooooogd
Ooooooooooooooogdg
Oooooooo4ogoooooogdg
OO0 oDooooogoooooogd
OOoooooooooooooogd
Ooooooooooooooogdg
Oooooooo4ogoooooogdg
OO0 oDooooogoooooogd
OOoooooooooooooogd

Ooooooood

OooooooooQgogooao

Oooooooogd
Oooooogd
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OOoo0ooooao
OO0Ooo0ooooao
Oooooogd

oooooao
ooooooao
oooooogao
ooooooao

O O
O O
O O
O O
O O
O O
O O

(29) JP 7477536 B2 2024.5.1

Oooooooogod

oooooooofYoooooogoon
ooooooooYoooooooao
DoooooooYMoooooooao
oooooooofYMoooooooao
oooooooofYoooooogoon
ooooooooYoooooooao
DoooooooYMoooooooao
oooooooofYMoooooooao
oooooooofYoooooogoon
ooooooooYoooooooao
DoooooooYMoooooooao

O 0O0dogoooao
O 0Oo0oo0oooao

oooooooooooboooooobooooooooao
ooooooooooooboooobobooooooooo

ooooo0 ODoooooooooooooooon

goboobooboobooboobooboobao
uobdoobdoobooboobooobooboooboad
gobooobooboobooboobooboobo
gobooboobooboobooobooboooboa
oooooooooooboobooooobooooooooao

gboooobooobooboooboboobobooboboboo

oooooooooooboooooobooooooooao
oooooooooooobooooboooooooooo
ooooooooooooooooooooooooao

O
O

O
O

gboooobobobooobooboobooboog
gbooobooboooboobooobooooboaoao
goooooooobobObooooboooogooao

gboooboobobooobooboobooobooao
oooooooooobooOooooooooooooao
gobooooboboboobooboobooboo
U ouoboobodobd booobooobooao

10

20

30

40

50



e e e R v e A o B

e B e e I s s e e e e [ A o B

e s e e e e e e A B

Oooooooooooooooooooooooooooao
Oo0ooooooooooooDooooooooooooao
Oo0oooooooooooooDooooogogoooooooao

oooooooooao
oooooooooao

Oo0oooooooooooooooood
Oooooooooooooooooao
Oooooooooooooooooao

O
O

0

g
t
O
g

]
O
O
O
]
O
O
O
]
O
O
O
]
O
O
O
]
O
O

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

OOoooooodg

O
O
O
O

O
(]
O
O

O Oooo
O 0Oooo
O Oooo
O Oooo

O

O

g
g
O
g

O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao
O O0O4dogooao
O 0Oo0oo0oooao
O 0Ooo0ooooo
O OooQooooao

O

O

g
a
O
a

O

O

g
a
O
g

0

g
t
O
g

]
O
O
O
]
O
O
O
]
O
O
O
]
O
O

O

g
g
O

goooooboooan

O

g
a
O

(20)

JP 7477536 B2 2024.5.1

gboooooboboooboobooobobooboooboooan
oooooooooooboooooooog oooobooao

O oOooo

O 0Ooo

O 0Oooo

O oOooo

O oOooo

O 0Ooo

O 0Oooo

O oOooo

O oOooo

O 0Ooo

O 0Oooo

O oOooo

gooooboooboooboooboooboboboboboonn

O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O 0Oooo
O oOooo
O oOooo
O 0Ooo
O 0Oooo

O
]
O
O
O
]
O
O
O
]
O
O
O
]
O

O
O
O
O
O
O
O
O
O
O
O
O

O O0O4dogooao
O 0Oo0oo0oooao

O
]
O
O
O
]
O
O
O
]
O
O
O
]
O

oo OoboboooOoocooooooooooobobbooOoboboogo
gboobooboobooboobooboobooboobooobooo

ooooooooooobooobooooooooooboobooboooboboooo

gboobogobooobogoboobooboobooboobooboo

goo

O O0O4Qgooooao
OOoo0oooooao
O oo ooooao
OOo4Qgooooao
O O0O4Qgooooao
OOoo0oooooao
O oo ooooao
OOo4Qgooooao
O O0O4Qgooooao

oo

uod

ugobooobod

O0Ooo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OOoo0ooooao
OOoo0ooooao
O O0Oo0ooooao
O0Ooo0oo0oo0ooao
OOoo0ooooao

goo

ugbooooogooobogann

oooooooboboooboood
gbooobooobooooaoan
oooooooboboOoobooog
gbooooobooobooooooan
oooooooooooooao
goooobooooboooobooonn
ugbooobooboooboaoan

10

20

30

40

50



R e e s [y [ |
e e e [ e e e e e s s [y [ |
e s e e [ e e ) e e e e s s [y s [ |
R e [ R R s [y [ |

(21) JP 7477536 B2 2024.5.1

goobooobooboobooobooobooboobooobooo
ooooooooooooOoooocoooooooooooooao
g0 0oobobob boooboooobooboobooboobooboboooob
ubobodoobdooboobdoobooobouobooboooboao
gboooooboob booobooobooooboboooboobooo
gooooboooan

O O0Oogogog

OO0 oooooogogogdg
I [ |

OooooooooogooOgodg
OooooooooogoQgg
Oooooooogogog
OO0 oooooogogogdg

O 0Ooo0ooOooao
O OooOooo
O OooOooog
O OoOgoog
O O0oo0ooo
O OooOooo
O OooOooog
O OoOgoog
O O0oo0ooo
O OooOooo
OOooooao
O Ooo0oooao
O 0Ooo0ooOooao
O Ooo0oooo
OOooooao
O Ooo0oooao
O 0Ooo0ooOooao
O Ooo0oooo
OOooooao
O Ooo0oooao
O 0Ooo0ooOooao
O Ooo0oooo
OOooooao
O Ooo0oooao
O 0Ooo0ooOooao
O Ooo0oooo
OOooooao

O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O O ogo
O O0ooo
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O
O

O 0O0OoOoooao
O O0Oo0oo0oo0ooao
O O0Oo0ooooao
O 0OoQgooooao
O 0O0OoOoooao
O O0Oo0oo0oo0ooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao

O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
OOooooo
O0OooOoooao
O0Ooo0oooao
O0Ooo0oooao
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo
I [y |
O Ooogoog
O O0OoQgogog
O 0Ooo0oogoo

O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O 0Ooooo
O Ooooo
O 0OooOooo

O O0ooo

O 0OooOooo
O 0Ooo0ooo
O o0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O o0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O o0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O o0Ooooo
O Ooooo
O 0OooOooo
O 0Ooo0ooo
O o0Ooooo
O Ooooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo
O Oooo
O Oooo
O Oooo
O 0Oooo

gboooobooboboooboboboobobooobobooobooboooaa
oooooooooooobooooooono boboboooo ooooao
gbooooooboboobooboobbooboboobooboooboao
0 0000 oOooooooooooooooOobocobooooog oo
oood bDoobobooboboooboboboobbobboobooboboobooboboo
ugoooobdobo obodo ooboob oboooboo boobobobooao

ey [ e [ I B
[ I R |

O 0Oooo

t
O
g
u
g
a
O
g
O
g
u
u
O
t
O
a
g
u
g
a
O
g
O
g
g
u
g
a
O
g
O
O
g
u
g
a
O
O
g
O
g
u
O
O
g
O
g
O
g

g
0
g
O
0



oo oooooooo

I [ ) [ R Iy

ey e ey [ e sy [y |

O 0Oodoooao
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O 0Ooogooo
OO odgogoao
O 0Ooo0ooOooo
O 0Ooogooo
O O0OoQgoooao
O 0O4doooao
O 0Oo0oo0oo0ooao
OO0 oooao
O O0OoQgoooao
O 0O4doooao

e e e e s [ e e ) e A e e s e [ I Y
O 0Oo0oo0oo0ooao

e e [ e e ) s ey Iy
e e e e B [ e e e e e e [ I

(22) JP 7477536 B2 2024.5.1

goo boboobodg ooobooob ooboooboooao
ooooooooobo ooobo oooooooboo o
gooooobooooboo booboboboobob boooboboo
ubboooboobooboooboooboobaonn
gobooobo0o boobooboobooobooooao
gbooogon gboooobo boooboad
oooooao

oo oooooooo
OO0 oo oooooog
Ooooooooooo
oo o0ooooooo
oo oooooooo
OO0 oo oooooog
Ooooooooooo
oo o0ooooooo
oo oooooooo
OO0 oo oooooog
Ooooooooooo
I [ |

I [ |

I [ |

I [ |

t
oooooao O
gobooooan g
oooooao O
googon g

O O0oo0oo
[ i R |
[ i R |
[ O R |
[ I R |
[ i R |
[ i R |
I [
O O0oo0oo
O Oooo
O Oooo
I [
O O0oo0oo

OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
Oooooooooogogooao
oo ooooooogoQgooo
OO0 ooooooogoggogooo
OO0 oo oDoooggogoao
OooooooooQgogooao
OoooooooQgooao
Oooooooogogooao
OO0 ooDoooogogogoao
OooooooooQgogooao

OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OoooooooQgoooao
OoooooooQgoooao
OO0 oDoDoooogoggogoooao
Oooooooogoooao
OO0 ooooooogogQgogoog
OO0 oooDoooggogog
OoooooooooQgogoao
oo ooooooogogQgooQg
OO0 ooooooogogQgogoog
OO0 oooDoooggogog
OoooooooooQgogoao

OO0 oooooo oo oDoDoooo4ogooooDooooggogoaog
OoooooooQgoooao

gboobogobooobogoboobooboobooboobooboo
uybooobooogooobouobodo oobooboobooboooboooan
goooobooboooboobooboobooboon oboooboobooo
gboobooooooboooooobbooobobooboboooan



OO0 oooooogod
OoOooooood
oo oooooodg
Oooooooodg
OO0 oooooogod
OoOooooood
oo oooooodg
Oooooooodg
OO0 oooooogod
OoOooooood
oo oooooodg
Oooooooodg
OO0 oooooogod
OoOooooood

O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo
O 0Oooo
O Oooo
O 0Ooo
O 0ooo

O
O
O
O
O

Oooooooooooooooooooogao
O

OoOoooooooDoooooooooooogao
Oooooooooooooooooooogao
OO0 ooDoooogogogoooooogao
Ooooooooooooooooooooao
OoOooooooDooooooooooooogoao

(23) JP 7477536 B2 2024.5.1

oono goon
ao
oo
ao
oo

ugoond
goon
goond
ooon
oo goooooboadg
oooooooooobobOboOooboooog
gbooooooboobooboobo
oooooooooobobobooooooog
gbooooobooobooo

ugoond
goon
goond
ooon

O O0Oogogog
I [y |
I [ |
O Ooogoog
O O0Oogogog
I [y |
I [ |
O Ooogoog
O O0Oogogog

u
g
g
O
g

10

gboboooboobooobooobooooboaoaan
oooooooooobobOboOooboooog
obooooboobooboooobooooboaoaan
oo

goooobooobooboooboooboog

20

coding uniy( x0, y0, cbWidth, cbHeight, treeType ) {

Descriptor

i slice type = I ||

sps_ibc enabled flag) {

I( cbWidth == 4 && cbHeight==4 &&

if( treeType I=DUAL_TREE_CHROMA &&

Isps_ibc_enabled flag))

cu_skip_flag[ x0 ][ vO ]

ae(v)

if{ cu skip flag[ x0 ][y0]==0 &&
&& !( cbWidth = = 4 && cbHeight==4))

slice type

= 1

pred_mode_flag

ag(v) 30

if( ((slice type==1 &&

(cbWidth==4 &&
sps_1be_enabled flag

cu skip flag[ x0 ][ y0 ]==0)
(slice type =1 && ( CuPredMode| x0 |[v0 | = MODE INTRA
cbHeight ==4 && cu skip flag[ x0][y0]==0)))) &&
&& (cbWidth !=128

|| cbHeight !=128))

pred_mode ibc flag

ae(v)

L=

oooooaod
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if{ CuPredMode[ x0 ][ v0 ] == MODE INTRA) {

if( sps_pem enabled flag &&
cbWidth >= MinlpemCbSizeY && cbWidth <= MaxIpemCbSizeY &&
cbHeight >= MinlpcmCbSizeY && cbHeight <= MaxIpemCbSizeY )

pem_flag[ x0 ][ yO | ae(v)
if( pem flag[ x0 ][ y0]) {
while( !byte_aligned( ) )
pcm_alignment zero_bit f{1)
pem sample( cbWidth, cbHeight, treeType)
} else {
if{ treeType ==SINGLE TREE || treeType==DUAL TREE LUMA) {
if{ cbWidth<=32 && cbHeight <=32)

intra_bdpem flag| x0 ][ yO | ae(v)
if( intra bdpem flag[ x0 ][ v0])

intra_bdpem_dir_flag[ x0 ][ y0 ] ae(v)
else {

ifl. sps mip enabled flag &&
( Abs( Log2( cbWidth ) — Log2( cbHeight) )<=2) &&
cbWidth <= MaxTbSizeY && cbHeight<=MaxTbSizeY )

gooogoao
gooooao
intra_mip_flag] x0 ][ y0 ] ae(v)
if{ intra mip flag[ x0 ][ ¥0 ] ) {
intra_mip_mpm_flag[ x0 ][ y0 ] ae(v)
if( intra mip mpm flag[ x0 ][ y0])
intra_mip_mpm_idx[ x0 ][ y0 | ae(v)
else
intra_mip mpm remainder| x0 ][ y0 ] ae(v)
} else {
if( sps mrl enabled flag && ((y0% CtbSizeY) > 0))
intra_luma_ref idx[ x0 ][ y0 ] ae(v)
if ( sps 1sp enabled flag && intra luma ref 1dx[ x0 |[y0 |==0 &&
( cbWidth <=MaxThSizeY && chHeight <=MaxTbSizeY ) &&
( cbWidth * cbHeight > MinTbSizeY * MinTbSizeY ) )
intra_subpartitions_mode_flag[ x0 [[ v0 | ae(v)

ooooood
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gooooo
if{ intra_subpartitions mode flag[ x0 [[y0 |==1 &&
cbWidth <= MaxTbSizeY && cbHeight <= MaxTbSizeY )
intra_subpartitions_split flag[ x0 ][ y0 | ae(v)
if( intra_luma ref idx[x0|[y0[==0 &&
mtra_subpartitions mode flag[ x0 J[y0]==0)
intra_luma_mpm_flag| x0 ][ y0 ] ae(v)
if{ intra luma mpm flag[ x0][y0]) {
if( intra luma ref idx[x0][y0]==0)
intra_luma_not_planar flag[ x0 ][ y0 ] ae(v)
if( intra luma not planar flag] x0 J[v0])
intra_luma_mpm_idx| x0 |[ v0 | ae(v)
} else
intra_luma_mpm_remainder[ x0 ][ y0 ] ae(v)
}
}
gooooo
gooooo
!
if{ treeType == SINGLE TREE || treeType==DUAL TREE CHROMA )
intra_chroma_pred_mode[ x0 ][ yO ] ae(v)
}
}else if( treeType =DUAL TREE CHROMA ) { /* MODE INTER or MODE IBC */
if{ cu skip flag[ x0 ][ y0 [==0)
general_merge flag[ x0 ][ y0 ] ae(v)
if{ general merge flag[ x0][v0]) {
merge data( x0, y0. cbWidth, cbHeight )
} else if (CuPredMode[ x0 [[y0] == MODE IBC) {
mvd coding( x0. y0, 0, 0)
mvp_I0_flag] x0 ][ v0 ] ae(v)
if( sps_ amvr_enabled flag &&
(MvdLO[x0J[yOJ[0]!=0 || MvdLO[x0][y0][1]!=0)) {
amvr_precision_flag| x0 |[ v0 ] ae(v)
i
} else {
oooooo
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gooooo
if{ slice type == B)
inter_pred _idc[ x0 ][ y0 ] ae(v)
if( sps_affine enabled flag && cbWidth>=16 && cbHeight>=16) {
inter_affine flag[ x0 ][ y0 ] ae(v)
if( sps_affine type flag && inter affine flag{ x0][y0])
cu_affine_type flag| x0 |[ 0 | ae(v)
;
if( sps smvd enabled flag && inter pred ide[ x0 |[ y0 | ==PRED BI &&
linter affine flag] x0 ][ v0] && RefldxSyml.0>—-1 && RefldxSymL] >
-1)
sym_mvd_flag[ x0 ][ y0 ] ae(v)
if{ inter pred idc[x0][y0] != PRED L1){
if{ NumRefldxActive[ 0 ] > 1 && !sym mvd flag[ x0][y0])
ref idx 10[ x0 ][ v0 ] ae(v)
mvd_coding( x0, y0.0.0)
gooooo
gooooo
1f( MotionModellde[ x0 [[y0 |>0)
mvd coding( x0,v0. 0. 1)
f{MotionModellde[ x0 ][ v0 ] > 1)
mvd coding( x0, v0, 0. 2)
mvp_10_flag[ x0 ][ y0 ] ae(v)
}else {
MvdLO[x0][y0O][0]=0
MvdLO[x0][yO][1]=0
}
if( inter pred ide[x0][y0] != PRED L0O){
if{ NumRefldxActive[ 1 ]>1 && !sym mvd tlag[ x0 ][ y0])
ref idx 11] x0 ][ vO | ae(v)
ifl mvd 11 zero flag && inter pred ide[x0][y0] == PRED BI){
MvdL1[x0][y0][0]=0
MvdL1[x0][yO][1]=0
gooooao
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MyvdCpL1[x0 ][y0 [0 ][0]=0

MvdCpLI[x0 [[YO T[0T 1]=0

MvdCpLI[x0 J[YO][L][L]=0

MvdCpL1[x0][y0]J[2][0]=0

|
[
MvdCpL1[x0 J[yO][L][0]=0
|
[
[

MvdCpL1[x0 |[y0O][2][1]=0

}else {

i sym mvd flag{ x0 ][y0]) {

MvdLI[x0 ][ y0 ][ 0]= MvdLO[x0 ][ yO ][0 ]

MvdL1[x0][yO ][ 1 ]=-MvdLO[x0 ][ yO ][ I ]

} else

mvd_coding( x0. y0, 1.0)

if{ MotionModelldc[ x0 ][ y0 1> 0)

mvd coding( x0. y0, 1. 1)

ifiMotionModellde[ x0 [[y0 ] > 1)

mvd coding( x0, y0, 1,2)

mvp_l1_flag[ x0 ][ y0 ] ae(v)
}
gooogoao
gooooao
}else {
MvdL1[x0 [[y0O][0]=0
MvdL1[x0][v0O][1]=0
h
if( (sps_ amvr enabled flag && inter affine flag[ x0 [[y0] == 0 &&
(MvdLO[ %0 ][¥0][0] =0 || MvdLO[xO][yO][1]!=0 ||
MvdLI[x0][yO][0] =0 || MwvdL1[x0][y0][1]'=0)) ||
( sps_affine amvr enabled flag && inter affine flag[ x0][y0] == 1
&&
(MvdCpLO[ 0 J[vO J[O][O] =0 || MvdCpLO[xO][yO]J[O][Ll]=0
[
MvdCpLL[x0J[¥0OJ[O][O] =0 || MvdCpLI[xO][y0][O][L]!=0
l
MvdCpLO[xO [[¥OJ[1][0] =0 || MvdCplO[xO][yO[[1][1]!=0
[
MvdCpLI[x0 J[vOJ[1][0] =0 || MvdCpLI[x0O][yO][1][1]!=0
[
MvdCpLO[x0 J[yOJ[2][0] =0 || MvdCpLO[x0][y0O][2][1]!=0
[
MvdCpLI[x0J[yOJ[2][0] =0 || MvdCpLl[x0][y0][2]1[1] =
0))1{
amvr_flag[ x0 ][ v0 ] ae(v)
oooooo
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if{ amvr flag[ x0 [ y0 ])

amvr_precision_flag[ x0 ][ y0 ]

ae(v)

J

if( sps_bew _enabled flag && inter pred ide[x0][y0] == PRED BI &&
luma weight 10 flag[ ref idx 10[x0][y0]] == O
luma weight 11 flag[ ref idx 11 [x0][y0]] == 0 &&
chroma weight 10 flag[ ref idx 10[x0 ][ y0]] 0
chroma weight 11 flag[ref idx [1[x0][y0]] == 0 &&
cbWidth * cbHeight >= 256)

bew_idx[ x0 ][ y0 ]

ae(v)

ooooood
ooooooao

;

if{ 'pem flagf x0 [[y0 1) {

if({ CuPredMode[ x0 ][ y0] != MODE INTRA &&
general merge flag[ x0 |][y0] == 0)

cu_cbf

ae(v)

if{ cu_cbf) {

if{ CuPredMode[ x0 ][y0] == MODE INTER && sps sbt enabled flag
&&

lciip flag] x0 ][ y0 | && !MergeTniangleFlag] x0 ][ v0 ]) {

if{ cbWidth <= MaxSbhtSize && cbHeight <= MaxSbtSize ) {

allowSbtVerH = c¢bWidth == 8

allowSbtVerQ cbWidth >= 16

allowSbtHorH = cbHeight >= 8

allowSbtHorQ = cbHeight >= 16

if( allowSbtVerH || allowSbtHorH || allowSbtVerQ ||
allowSbtHoerQ )

cu_sht_flag

ae(v)

goooon
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oooooog

if{ cu sbt flag) {
if{ (allowSbtVerH || allowSbtHorH) && (allowSbtVerQ ||
allowSbtHorQ)) )
cu_sbt_quad_flag ae(v)
i (cu sbt quad flag && allowSbtVerQ && allowSbtHorQ ) | |
(!cu sbt quad flag && allowSbtVerH && allowSbtHorH ) )

cu_sbt_horizontal flag ag(v)
cu_sbt _pos_flag ae(v)
i
1
J
numSigCoeft =0

numZeroOutSigCoeff =0
transform_tree( x0. y0. cbWidth, cbHeight. treeType )
linstWidth = ( reeType == DUAL TREE CHROMA) 7 cbWidth / SubWidthC
: cbWidth
IfnstHeight = ( treeType ==
DUAL TREE CHROMA) ? cbHeight / SubHeightC
: cbHeight

ooooood
ooooooao

I
-,

if{ Min( lfnstWidth, lfnstHeight ) >= 4 && sps lfnst enabled flag =
&&
CuPredMode[ x0 ][ y0] == MODE INTRA &&
IntraSubPartitionsSplitType == ISP NO SPLIT &&
lintra mip flag[ x0 ][ y0 ]) {
if( ( numSigCoeff > ( (treeType == SINGLE TREE) ? 2 : 1)) &&
numZeroOutSigCoeff == 0)
Ifnst_idx[ x0 ][ v0 ] ae(v)

gooooooooOoooocooooooooboboboooboooooooao
ood
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000000000000 o0oD0U0o0o0oDoDO0oo0oooDoDoooooDoDoOooOan
0000000000000 o0o0oo0o0oooDoDoDoooDoDoooDooDOooOoao
O pred_mode_flag equal to O specifies that the current coding unit is cod

OOoo0oo0oo0ooao
Iy |
Iy s Iy |

Ooooooooog
O O0Oo0oooOooao

a
O
g
g
O
g
u

O
ed in inter prediction mode. pred_mode_flag equal to 1 specifies that the cur
rent coding unit is coded in intra prediction mode.O O

oooooo
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0000000000000 o0ooooDo0o0o0ooDo0Do0ooooDoDoooooDoooooan
O00D0OO0OO0D0O0OO0D0dpred_mode_ibc_flag equal to 1 specifies that the current ¢
oding unit is coded in IBC prediction mode. pred_mode_ibc_flag equal to O sp
ecifies that the current coding unit is not coded in IBC prediction mode.O O
oooooo
oo0oooooo0ooooOooD0oooooDoooooDOoooooDoooooDooooD oo
0000000000000 00o0o0O0D0D00o0D OD0DOooDOooDooDoODOooOoooao
ooo0D0oo0ooooO0oo0ooooDOoooooDOoooooODoODoDoooDoDoooooDoooooao
0000000000000 o0o0o0oo0D0Do0ooooDo0ooooDO0 DoooDooogooao
O00D0O0O0D00O0Opcm_flag[x0][yO] equal to 1 specifies that the pcm_sample( ) sy
ntax structure is present and the transform_tree( ) syntax structure is not pr
esent in the coding unit including the luma coding block at the location (xO0,
y0). pcm_flag[x0][yO] equal to O specifies that pcm_sample( ) syntax structur
eisnotpresent.J 00000000000 OOOODOOOOODOOODODOOOOOOO
000000 ODOD0O00oO0OoD0oO0OoO0oDO0oU0OOoDOoODOUOOoOOoODOOoDOooODODOoOOoDOoOOO

oboboooboooboooobooooboooboobooboooooobooobooboooao
ooooooooooobooooooooooooooooobooOoooobooooooooao
goooaoan
goooobooobooboobooobooboobooboo0oobooobooboooboao
ubobooobooboooboooboooboobooboooboooboooboobOooonoan
oooooooooobooooooooooooooobooboooobooooooooao
oco0o0ooooo0oO0ooOoDO0oO0oooDO0ooooDO0oOoOoooDOoOOooODoDOoOO0OO0iIntra_

mip_flag[x0][yO] equal to 1 specifies that the intra prediction type for luma
samples is matrix-based intra prediction (MIP). intra_mip_flag[x0][y0O] equal
to O specifies that the intra prediction type for luma samples is not matrix-b
ased intra prediction.0 0000000 O0OD0OO0OOODOODODOODOODOOOODOOO
goooooooboobtbotbodoooooobobobobbtboooooobbbobuouooao
goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
00000oo0o0oo0o0oDoDoDOo00o00O0OooooooooDDOintra_chroma_pred_mode[
x0][yO0] specifies the intra prediction mode for chroma samples in the current
block.O O

goooogao
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
0000000000 0OGgeneral_merge_flag[x0][yO] specifies whether the inter
prediction parameters for the current coding unit are inferred from a neighb
ouring inter-predicted partition.0 00000 O0OO0OOOOOOOOOODDOOOO
ooo0D0oodoooO00oooOoDO0oo0ooooDO0oo0DoooODOD0oOoooODDoDOooooDoooooaOo
gooooobobooooodog obbbbobb OoDooUoobbobb ooooobobooo
g goooboooodbo oooogoobooboboboooo4o Dbobbb toooobobooboo
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
gooooooooobb oo bboboooooooobobobbooooooooboo
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gooooooooobdodooooobDbbobboooooooban

goooogad

10

20

30

40

50



(31)

JP 7477536 B2 2024.5.1

gooooo
merge data( x0, y0, cbWidth, cbHeight ) { Descriptor
if ( CuPredMode[ x0 ][ v0] == MODE IBC) {
if{ MaxNumMergeCand > 1 )
merge_idx[ x0 ][ y0 ] ae(v)
1 else {
if( sps mmvd enabled flag || cbWidth * cbHeight I=32)
regular merge flag[ x0 |[ v0 ] ae(v)
if ( regular merge flag[ x0 [[y0 ]==1){
if{ MaxNumMergeCand > 1)
merge_idx[ x0 ][ y0 ] ae(v)
}else {
i sps mmvd enabled flag && cbWidth * cbHeight =32 )
mmvd_merge flag[ x0 |[ v0 | ae(v)
oooooo
oooooo
if{ mmvd merge flagf x0[[y0]==1) {
il MaxNumMergeCand > 1)
mmvd_cand_flag| x0 ][ y0 | ae(v)
mmvd_distance _idx[ x0 ][ yO0 ] ae(v)
mmvd_direction_idx[ x0 [ y0 ] ae(v)
1 else {
if{ MaxNumSubblockMergeCand > 0 && c¢bWidth>=8 && cbHeight >=
8 )
merge_subblock_flag[ x0 ][ y0 ] ae(v)
if( merge subblock flag[ x0][v0] == 1){
ifl MaxNumSubblockMergeCand > 1 )
merge_subblock idx| x0 [ y0 ] ae(v)
} else §
if sps cup enabled flag && cu skip flag[x0][v0] == 0 &&
( cbWidth * cbHeight ) >=64 && cbWidth <128 && cbHeight < 128)
{
ciip_flag[ x0 ][ y0 ] ae(v)
gooooao
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gooooo
if( ciip flag[ x0][y0] && MaxNumMergeCand > 1)
merge_idx[ x0 ][ yO0 | ae(v)
}
if{ MergeTniangleFlag[ x0 ][ y0]) {
merge_triangle_split dir[ x0 ][ y0 ] ae(v)
merge_triangle_idx0[ x0 ][ y0 ] ae(v)
merge_triangle idx1[ x0 ][ y0 ] ae(v)
}
}
}
}
}
}
oooooo

gooooooooooooooooboobobtoodooo oo obbbuooooooboan
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000 00dTregular_merge_flag[x0][y0O] equal to 1 specifies that regul
ar merge mode is used to generate the inter prediction parameters of the cur
rent codingunit.0 00 O000OD00ODOO0DDOODDOOODODODODOODODOODODODODOOO
gogooooooobobodooooobbbbtbooooooobobbboooo

goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gooooobobootooooooob bbbt oo bbb buooooooboon
O00D0DO0O0D0O0OO0D0O0O0Ommvd_merge_flag[x0][yO] equal to 1 specifies that merg
e mode with motion vector difference is used to generate the inter prediction
parameters of the current coding unit. 0000000 O0ODODOODODOOOOODOOO
doooooboooooooooobobobobbooooooon

goooogad
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gooooobobootooooooob bbbt oo bbb buooooooboon
000000000000 O0O0D0Ommvd_cand_flag[x0][y0O] specifies whether the
first (0) or the second (1) candidate in the merging candidate list is used wit
h the motion vector difference derived from mmvd_distance_idx[x0][yO] and
mmvd_direction_idx[x0][y0].0O0 O

oooooo
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
0000000000000 0000D000OO0D000O0mmvd_distance_idx[x0][y
O] specifies the index used to derive MmvdDistance[x0][y0].O O

goooogao
gogooooobooboobtoodoooooobobobbtoooooooDbLbbbooooooboo
0000000000000 000000000000mmvd_direction_idx[x0][y0] sp
ecifies index used to derive MmvdSign[x0][y0].CO O

goooogad
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000000000000 000000000000000Omerge_subblock_flag[x0]][
y0] specifies whether the subblock-based inter prediction parameters for the
current coding. 00000000 D0ODODOODODODDODODDODODODODOODODODODODOO
gooooooooobodooooobbbbboo0 oUoobb boboouoooooboob
gooooooao

oooooo
gooooobobootooooooob bbbt oo bbb buooooooboon
0000000000000 0DO0OO0DO0O0O0dMmerge_subblock_idx[x0][yO] specifi
es the merging candidate index of the subblock-based merging candidate list.0 O
goooogad
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
000000000000 D00O0Oo0DOD0O0Ud0o0DO0oDDO0DU0O0oDOoDOoO0OOooOOoOOOciip_flag
[xO][yO] specifies whether the combined inter-picture merge and intra-picture
prediction is applied for the current coding unit.00 O

oooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
0000000000000 0000D0D00O0O0000Odmerge_triangle_idx0[x0][y0]
specifies the first merging candidate index of the triangular shape based mot
ion compensation candidate list.0 O

goooogad
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
000000o0oo0o0o0oDoDOoO00000O0O0oooOoo0n0Omerge_triangle_idx1[x0][y0]
specifies the second merging candidate index of the triangular shape based
motion compensation candidate list.O0 O

goooogad
gogoooobooboobobtoooooooobobobbtodooo oo bbb buooooooboon
000 Omerge_idx[x0][yO] specifies the merging candidate index of the mergi
ng candidate list.0 O

goooogad
ooo0D0oo0ooooO0oo0ooooDOoooooDOoooooODoODoDoooDoDoooooDoooooao
00000o0oo0o0o0o0oDoDo0oD00000oo0ooooooDo0DoDO0O0mvp_IOo_flag[x0][yO] s
pecifies the motion vector predictor index of list 0.0 000 OOO0OOODOOODO
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
gogooooobbbbdoooooooooooo

goooogad
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
00oD00oDO0oo0ooDOoooDO0o0oDOoo0oDOooDoDOooDoOoo0DoDoooDOoDoDOnDOref_idx |
1[x0][yO] has the same semantics as ref_idx_I10, with 10, LO and list O replace
d by I1, L1 and list 1, respectively.O O

goooogad
gogoooobooboobobotooddooooobo bbbt oL b bbuooooooboon
000000000000 D000Q00OD0O00o00oDD0oU0OOoDoODOoUOOooODODOOOinter_
pred_idc[x0][y0O] specifies whether listO, listl, or bi-prediction is used for th
e current coding unit.0d0 0O

oooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
gogooooobooboobtoodoooooobobobbtoooooooDbLbbbooooooboo
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
0o0oDOo0o0ooDOoooDoooDoooDoonDdsym_mvd_flag[x0][yO] equal to 1 specifie
s that the syntax elements ref_idx_IO[x0][yO] and ref_idx_I1[x0][y0O], and the
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mvd_coding(x0, yO, refList, cpldx) syntax structure for refList equal to 1 are
not present.0 000000000000 ODOODOOQODOOODODOOOODODOOOO
gooooobob0 boooooobobobboboooodd

gooooad
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
0000000000000 0DOOdref_idx_10[x0][yO] specifies the list O referenc
e picture index for the current coding unit.00 0O

goooogao

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
dooooooooooddoooooobooboooo0oooooDboboDoDoDoooooOoodr
ef_idx_I1[x0][yO] has the same semantics as ref_idx_I10, with 10, LO and list O
replaced by I1, L1 and list 1, respectively. 00O

oooooo
gooooobobootooooooob bbbt oo bbb buooooooboon
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
OO0O0O0D0iInter_affine_flag[x0][yO] equal to 1 specifies that for the current
coding unit, when decoding a P or B slice, affine model based motion compen
sation is used to generate the prediction samples of the current coding unit.0 O

oooooo
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000000000000000000000000000
000000000000 0000D00000O0000000000000000000
000000000000 0000000000000000000000000000
000000000000 000000000000000O00cu_affine_type_flag[x0]

[yO] equal to 1 specifies that for the current coding unit, when decoding a P
or B slice, 6-parameter affine model based motion compensation is used to ge
nerate the prediction samples of the current coding unit. cu_affine_type_flag
[xO][yO] equal to O specifies that 4-parameter affine model based motion com
pensation is used to generate the prediction samples of the current coding u
nit.0 O

oooooo

0000000000000 o0ooooD0oo0oo0oooo0DoooooDoooooDoooooaon
00000000000 oDoDo0ooooDO0ooDo0ooDoODoDoooDoDoooooDoooooan
ooo0oO0oooooO0oO0ooooDO0oooooDOoooooDoODoDOoooDoDoooooDoooooao
0000000000000 o0ooo0oD0o0Do0ooDo0Do0Do0oooDoDoDoooDoDooDoooaOn
ooo0D0oo0ooooO0oo0ooooDOoooooDOoooooODoODoDoooDoDoooooDoooooao
0000000000000 0o0ooo0oD0o00ooDo0Do0ooooDoooooDoooooao
000000000 amvr_flag[x0][yO] specifies the resolution of motion vector

difference. The array indices x0, yO specify the location (x0, y0O) of the top-I
eft luma sample of the considered coding block relative to the top-left luma s
ample of the picture. amvr_flag[x0][yO] equal to O specifies that the resoluti
on of the motion vector difference is 1/4 of a luma sample. amvr_flag[x0][yO]
equal to 1 specifies that the resolution of the motion vector difference is fur
ther specified by amvr_precision_flag[x0][y0].0 O

goooogao

000000 o0ooD0O0oooDo0ooooDO0ooDoooDoDoDoooDoDoooooDoooooan
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
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goooooboooooodoooobobobobtoodooo oo oobobbuoooooobon
000000 o0ooO0O0oooD0oo0ooo0DODO00DO0o0oODO0D0DO0o0oODDOD0DO0oo0DoODO0D ODoOOoOoo
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
0000000000000 0D00O00amvr_precision_flag[x0][yO] equal to O spe
cifies that the resolution of the motion vector difference is one integer luma
sample if inter_affine_flag[x0][yO] is equal to O, and 1/16 of a luma sample
otherwise. amvr_precision_flag[x0][yO] equal to 1 specifies that the resolutio
n of the motion vector difference is four luma samples if inter_affine_flag[xO
1[yO] is equal to O, and one integer luma sample otherwise. The array indices
x0, yO specify the location (x0, y0) of the top-left luma sample of the consid
ered coding block relative to the top-left luma sample of the picture. 0O
gooood
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
O000000becw_idx[x0][yO] specifies the weight index of bi-prediction with
CU weights.O0 O
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0 As an example, a maximum of four merge candidates may be selected among
candidates located in the positions depicted in Figure 6.0 0000000g0O0d
po00pO00pgO0OO0OOpgO0D0O0ODO0OThe order of derivation may be A1, B1, Bg, Ao
and Bo.0OOpgUOOOODODpO0O0DQp0O0Opg00OpgD0O000O0O00DDD0OO0OO0OO0OO0OOOD
dodooooboooooooooooboobtoo0ooo oo oDbObbuooooooboao
0 000dPosition B2 is considered only when any CU of position A10B10BgO A
o is not available (e.g. because it belong to another slice or tile) or is intrac
oded.000pgU0OO0OO00ODOODOODODDODOODDOODDODODODODDODOODOODODODODOO
0000000000000 000oo0D0D00O0o0O0DD0D0DO0O0O0ODOOO0DnaDOAfter candid
ate at position Ag is added, the addition of the remaining candidates is subje
ct to a redundancy check which ensures that candidates with same motion inf
ormation are excluded from the list so that coding efficiency is improved.O O
gogooooboobooboobtoodouoooooboobobbtodooo oL bbbuUooooooboon
O000O0O0D0O0O0D00OO0OFor example, to reduce computational complexity, not all
possible candidate pairs are considered in the mentioned redundancy check.
ooo0D0o0ooooO0oO0oooD0oo0ooooDO0oo0DOoooODODo0DOoooODoDoooooDoooooOOo
0000000000000 0o0oDO0o0o0DO0oDoO0o0Do0DO0o0oDO0oDOoOODOddlInstead
only the pairs linked with an arrow in Figure 7 are considered and a candidat
e may be only added to the list if the corresponding candidate used for redun
dancy check has not the same motion information.OO O

oooooo
ooooooooooboooboooooooooobobboooooooooooao
ooooood

oooooooooooboobooo0o0o0oQ0 DooboooOoOoUoooooooooDboOo
oooooooooob oooodo boboooboooooOoooooooooobooDbOOooob
ooooooooooobooooO0ooOogogooooboooDbDo Ooogo ooooobooo
ooooooooao

oooooo
Oo00000000O000OD0O0000ODOO0OO0O0OD0ODO0OO0D0ODDODO0O0INn this step, only on

e candidate is added to the candidate list.J 0000000 OOOOOOOOOO
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000000000 0o0D00oD00o0D00oD0o0oDO0o0oDOoo0oDOoo0ooOganParti
cularly, in the derivation of this temporal merge candidate, a scaled motion v
ector is derived based on co-located CU belonging to the collocated reference
picture (may be referred to as colPic). 0000 00OODOOODOOODOOODOOO
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
O0000OThe reference picture list to be used for derivation of the co-located
CU is explicitly signalled in the slice header. 0O O0O0O0OOODOOODOOO O0O0O
g oobboooododoooogobbobbooooooooobboooooobon
00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
0000000000000 0D0DO0OO0ODOO0OD0O0OThe scaled motion vector for tempo
ral merge candidate is obtained as illustrated by the dotted line in Figure 8,
which is scaled from the motion vector of the co-located CU using the POC di
stances, tb and td, where tb is defined to be the POC difference between the
reference picture of the current picture and the current picture and td is def
ined to be the POC difference between the reference picture of the co-located
picture and the co-located picture.0 000000000 ODODOODOODOOOOO
O00O0O0D0O0O0ODO0OThe reference picture index of temporal merge candidate is
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set equal to zero.O O

goooogao
gogoooooooboobotodoooooobobo0btbooodpgU g0 dga
dodooooooobodddpgo bbb ooooDbooDbobooooad
0000000000000 0DgOOO0D0O0O0D0OO0OThe position for the temporal
candidate is selected between candidates Cg and C1, as depicted in Figure 9.
If CU at position Cg is not available, is intra coded, or is outside of the curre
nt row of CTUs, position Cq1 isused. 000 00D0O0O0ODOO OpO0DODOODOODOO
000000 00O00000Otherwise, position Cg is used in the derivation of t
he temporal merge candidate.O0 O

goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
oooo0oooo0O0 0000 D000 0OODODO0O0O0 ODoODODO0OO0oO0 Dooooooo
0000000000000 00O0OO0D00OOIn addition to merge mode, where the i
mplicitly derived motion information is directly used for prediction samples
generation of the current CU, the merge mode with motion vector differences
(MMVD) is introduced inVVC.OODODOOODODOODOODDODODDODOODOODOORO
0000000 DOO00DO0O0DOO0ObDOO00DbOO0ODO0O0DbOO0OD0DODO0OD0DO0ODODDODbDOddOnOBecause si
milar motion information derivation methods are used for the skip mode and
the merge mode, MMVD may be applied to the skip mode. 00O D O0ODOODODOO
gooooobobootooooooob bbbt oo bbb buooooooboon
00000000000 oo00oooDoooooDoooooDOA MMVYD flag (ex. mm
vd_flag) may be signaled right after sending a skip flag and merge flag to sp
ecify whether MMVD mode is used for a CU.O0O

goooogad
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
0o0oO0o0DoDOoO0oOoOOdIn MMVD, after a merge candidate is selected, it is furth
er refined by the signaled MVDs information. 00 O00O0OOO0O0OOODOOODOOOO
gooooobobootooooooob bbbt oo bbb buooooooboon
0000000000 OWhen MMVD is applied to the current block (i.e. when t
he mmvd_flag is equal to 1), further information for the MMVD may be signal
ed.0 O

goooogad
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
gooooobobootooooooob bbbt oo bbb buooooooboon
000000 The further information includes a merge candidate flag (ex. mmv
d_merge_flag) indicating whether the first (0) or the second (1) candidate in
the merging candidate list is used with the motion vector difference, an index
to specify motion magnitude (ex. mmvd_distance_idx), and an index for indic
ation of motion direction (ex. mmvd_direction_idx). 000 0O O0O0OO0OODOOOO
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
OO0O0In MMVD mode, one for the first two candidates in the merge list is sel
ected to be used as MV basis. 000 0O0OO00OOODDODOOCOOOOOOOoOooOoOOO
O000O0o0oo0oOoOoooDoO0The merge candidate flag is signaled to specify wh
ich one is used.)Od

goooogad
doooooboooooooooooboboboo0ooo oo boDboObbuoooooobooao
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00000000000 Distance index specifies motion magnitude information
and indicate the pre-defined offset from the starting point.0 O

goooogad

0000000 oOO00DO0oo0oDODO0obDO00DbOO0oDO0O0DbODO0oD0DOoO0OO0oDO0oDoDOnAnoffset is ad
ded to either horizontal component or vertical component of starting MVvV.O O
0000000000000 000oo0D0D00oo0o0D000DO0DO0DODO0OO0DOO0OOO0OThe
relation of distance index and pre-defined offset is specified in Table 3.0 0
goooogao

agooo
mmvd distance 1dx[ x0 ][ y0 ] MmvdDistance] x0 ][ ¥0 ]
slice fpel mmvd enabled flag==10 slice fpel mmvd enabled flag==1

0 1 4
1 2 8
2 4 16
3 g 32
4 16 64
5 32 128
6 64 256
s 128 512

goooogao

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
goooooboootooodooooobobobbtoodooo oo boDbObbuooooooboo
O0O00OO0O0D0OdHere, slice_fpel_mmvd_enabled_flag equal to 1 specifies that m
erge mode with motion vector difference uses integer sample precision in the
currentsliceJ000D0O0O0OO0DOO0ODOODOODODOODODOODODOODODOODOOODOO
ooooooooO0o0ooooDoooooDOooDo0oooODoODUoOoooODDoDoooooDoooooOo
OO0o0ooooooooslice_fpel_mmvd_enabled_flag equal to O specifies that
merge mode with motion vector difference can use fractional sample precisio
nin the current slice 000 000O0O0O0ODOODODODODODODOODODODODOOODOOOOO
0000000000000 0DOO0DOO0ODOOWhen not present, the value of slic
e_fpel_mmvd_enabled_flag is inferred to be 0.0 00000DO0OODODOODOODO
gogoooobooboobtoodooooooboobbtoodooo oo bbb buooooooboo
0000000000000 0D0DO00D0DO0OO00O000Sslice_fpel_mmvd_enabled_flag s
yntax element may be signaled through O may be comprised in0 a slice head
er.00Q0

oooooo
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
0000000000000 O0D0OOO0DOOODirection index represents the directio
n of the MVD relative to the starting point. 0000000000 DODODODOCOODO
0000000 O0D00OO0OThe direction index can represent of the four directions
as shown in Table4. It's noted that the meaning of MVD sign could be variant
according to the information of starting MvVs. 0O OO QO 0ODOD0ODOOOOOOOOO
ooo0D0oooooO0oo0oooDoooooDOoo0ooooODoODoDOoooODDoDoDooooDoooooao
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
gogooooobooboobtoodoooooobobobbtoooooooDbLbbbooooooboo
0000000 0D00OD0ODOWhen the starting MVs is an un-prediction MV or bi-p
rediction MVs with both lists point to the same side of the current picture (i.
e. POCs of two references are both larger than the POC of the current picture
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, or are both smaller than the POC of the current picture), the sign in Table 4
specifies the sign of MV offset added to the starting MV.OOOOOOODOOO
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
dooooooooboododoooooobobbooo0oo0 Dboobobooooooobooao
0000000000000 0D00 DO0ODDODO0ODDODOO0DO0D0OOWhen the startin
g MVs is bi-prediction MVs with the two MVs point to the different sides of t
he current picture (i.e. the POC of one reference is larger than the POC of the
current picture, and the POC of the other reference is smaller than the POC o
f the current picture), the sign in Table 4 specifies the sign of MV offset add
ed to the listO MV component of starting MV and the sign for the listl MV ha
s opposite value.O O

gooooon
oooo
mmvd direction idx[ x0 ][ v0 ] MmvdSign[ =0 [ +0 7[0] MmwdSign] =0 ][ v0 ][1]
0 +1 0
| -1 ]
2 0 +1
3 0 -1

oooooo

000000 ooOD0oo0oooDo0ooooDoooooODoDoDoooDoDoDoooDoDoooooOan
0000000000 O00O0O0DOBoth components of the merge plus MVD offset
MmvdOffset[x0][yO] are derived as follows.O O

oooooo

oooog

MmvdOffset[ x0 ][ yO ][ 0] = ( MmvdDistance[ x0 ][ y0 ] << 2 ) * MmvdSign[ x0 ][ y0 ][0]
MmvdOffset] x0 ][ yO I[ 1] = ( MmvdDistance[ x0 ][ y0 | << 2 ) * MmvdSign[ x0 ][ y0 ][1]

goooogad
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
goooooboooooooad

goooogao
gogoooboobooboobtooduoooooboobobbtooooo bbb bbb oooboon
O000OO0O0ODO0O0ODOSubblock-based temporal motion vector prediction (SbTMVP)
method can be used for inter prediction. 000 O00O0OOODOOODOOO OOOO
00 O0O00o0O0 ODUO0ooDOO0oO0ooooDO0OU0oOoOoDODODO0O0OOoDoODDODO0DOoODoODDoDOoDOoOoOoOOo
gogoooooobooooooooooobobtoodooo oo obbbuoooooobon
O00D0DO0O0D0O0O0D0dSimilar to the temporal motion vector prediction (TMVP),
SbTMVP uses the motion field in the collocated picture to improve motion ve
ctor prediction and merge mode for CUs in the current picture. 0000 00O
0000000 DOO0oD0DO000OO00DOO0b0DO0o0DbDO0ODO0OO0bODO0oO0oDO0OO0ODOdThe same coll
ocated picture used by TMVP is used for ShTVMP.OOOODOOODOOODOOODO
0000000000 D0DDODO0O0DOdSbTMVP differs from TMVP in the following tw
0 main aspects.00 O

goooogad
ooo0D0oooooO0oo0oooDoooooDOoo0ooooODoODoDOoooODDoDoDooooDoooooao
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00000000 TMVP predicts motion at CU level but SbTMVP predicts motion
at sub-CU level.O0 O

goooogad
doooooboooooooooooboboboo0ooo oo boDboObbuoooooobooao
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
ooo0oO0oooooO0oO0ooooDO0oooooDOoooooDoODoDOoooDoDoooooDoooooao
gooooobobootooooooob bbbt oo bbb buooooooboon
0000000000000 0000D0D000O0D0D000OO00D00OdO0OWhereas TMVP f
etches the temporal motion vectors from the collocated block in the collocate
d picture (the collocated block is the bottom-right or center (below-right cen
ter) block relative to the current CU), SbTMVP applies a motion shift before f
etching the temporal motion information from the collocated picture, where t
he motion shift is obtained from the motion vector from one of the spatial ne
ighbouring blocks of the current CU.O 0O

goooogad

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
000000O0O0D0O0O00OD0O0D0DO0OO0DO0OO0ODOOOShbTMVP predicts the motion vect
ors of the sub-CUs within the current CU in two steps. 000000 OODOOOO
OO0O0O0oOoOooo0oooDDDOOIn the first step, the spatial neighbour Al is exami
ned 000000 OO0ODOO0ODDOODDOODDODOODODOODODOOODODOOODOOOOOOOO
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
0000000 o0ooDOo0o0ooDo0o0ooDoo0oDOoooDoooDoooooolf Al has a motion v
ector that uses the collocated picture as its reference picture is identified, t
his motion vector (may be referred to as a temporal MV (tempVM)) is selected
to be the motion shift to be applied 00000 O0D0DOODOODOODOODOO
0000000000000 0D0O0OO00Ifno such motion is identified, then the m
otion shift is set to (0, 0).00O

goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gooooobobootooooooob bbbt oo bbb buooooooboon
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
OIn the second step, the motion shift identified in Step 1 is applied (i.e. add
ed to the current block's coordinates) to obtain sub-CU-level motion informat
ion (motion vectors and reference indices) from the collocated picture as sho
wn in Figure 10.0 000000000000 OODOOODOODODOOO'0O0O0OO0OO
O000O0O0D0O0O0D00O0OThe example in Figure 10 assumes the motion shift is set
to block Al's motion.O 00O OOOOODOODODOODDODOODDODOODDOODODOODOO
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
00o0D00D0D00oDO0oo0oDO0o0DoDO0oo0DoDOooDoDOooDoOoo0ognOThen, for each sub-CU,
the motion information of its corresponding block (the smallest motion grid t
hat covers the center sample) in the collocated picture is used to derive the
motion information for the sub-CU.OO0OOOOOOODODDODOOOCOOOOOOOO
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
0000000000000 0D0OThe center sample (below right center sample)
may correspond to a below-right sample among 4 central samples in the sub-
CU when the sub-block has even length width and height.O O

goooogad

00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD

10

20

30

40

50



(43) JP 7477536 B2 2024.5.1

O O After the motion information of the collocated sub-CU is identified, it is
converted to the motion vectors and reference indices of the current sub-CU
in a similar way as the TMVP process, where temporal motion scaling may be
applied to align the reference pictures of the temporal motion vectors to tho
se of the current CU.O O

oooooo
gooooobobootooooooob bbbt oo bbb buooooooboon
ooo0D0oo0ooooO0oo0ooooDOoooooDOoooooODoODoDoooDoDoooooDoooooao
0000000000000 0DD0DO0o0DDoDO0oo0DOoDOoDoDOoOO0OO0O0OdA combined sub-block b
ased merge list which contains both SbTVMP candidate and affine merge can
didates may be used for the signalling of affine merge mode (may be referred
to as sub-block (based) merge mode). 00D O 0OD0OO0ODOOODOODODOOODOODO
000 000000000 0OD000O00OD0D00O00OD0D0DO0O0O0DO0OODOOThe SbTV
MP mode is enabled/disabled by a sequence parameter set (SPS) flag.O0 OO O
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
00000000000 oDOo0o0ooDO0oo0oDOoooDOooDoDOooDoDOoooDOooonlIfthe SbhTMVP
mode is enabled, the SbTMVP predictor is added as the first entry of the list
of sub-block merge candidates, and followed by the affine merge candidates.
0000000000000 0DO0OO0DOO0DOO0ODOO0ODO00The maximum allow
ed size of the affine merge candidate list may be 5.0 O

oooooo
gooobooboboobobobobuoobuobooboxboboobooboobd
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
O0O000O0OThe sub-CU size used in SbTMVP may be fixed to be 8x8, and as don
e for affine merge mode, SbTMVP mode may be only applicable to the CU with
both width and height are larger than or equal to 8.0 0O

goooogad
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
000000o00o00DDO0oDO0O0OO0O00d0O0OoOgoOooOonOThe encoding logic of the additio
nal SbTMVP merge candidate is the same as for the other merge candidates, t
hat is, for each CU in P or B slice, an additional RD check may be performed
to decide whether to use the SbTMVP candidate.d O

goooogad
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
agad

goooogad

0000000000000 0000D0D000o0D00O0OO0oDODO0DO0OOoOOO0A triangle
partition mode may be used for inter prediction.OO00OOOOODOOOOODOO
O00000000xO00O0OD00000000000000000O0OThe triangle par
tition mode may be only applied to CUs that are 8x8 or larger. 00 QOO0 0OQO0O
gogoooobooboobobtoooooooobobobbtodooo oo bbb buooooooboon
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
0000000000000 o0oDo0o0oDo0o0oD0o0oDoO0oDOoO0oDOoOdnThe triangle p
artition mode is signalled using a CU-level flag as one kind of merge mode, w
ith other merge modes including the regular merge mode, the MMVD mode, th
e CIIP mode and the subblock merge mode.O0 O

oooooo
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
00o0DO00DO00DoDO00ooDOo0o0ooDOoo0oDOoo0ooDOoo0ooDOoo0ooDOoO0DOO0nWhen this mo
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de is used, a CU may be split evenly into two triangle-shaped partitions, usin
g either the diagonal split or the anti-diagonal split as shown in Figure 11.0
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
OO000oOooo0oO0ooDoODbDDOOO0OO0OO0OO0OO00O000Each triangle partition in the CU is i
nter-predicted using its own motion; only uni-prediction is allowed for each
partitioning the CU is inter-partition has one motion vector and one referenc
eindex.00 00000 O0ODOO0ODODOODOODODOODOODODOODODOODODOODOOOO
0000000000000 0000D0D000OO0D0D00O0OO00O0The uni-prediction moti
on constraint is applied to ensure that same as the conventional bi-predictio
n, only two motion compensated prediction are needed for each CU.O 0O
goooogad
oo0o0ooooO0oo0oooD0ooooDOO0oo0D0ooODODU0ooooDoDoDOooooDoooooOOo
gogoooooooooooooooobbtboodoooooDobbbooooooboan
0000000000000 000O0D0D00o0ooDO0DO0oOooOoODOoODOOoOOlftriangle p
artition mode is used for the current CU, then a flag indicating the triangle p
artition (diagonal or anti-diagonal), and two merge indices (one for each part
ition) are further signalled D0 00000OD0ODOCOCOOO0OO OOODODOOOOO
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
0000000000000 000O000O000O00O0The number of maximum TPM ¢
andidate size is signalled explicitly at slice level and specifies syntax binariz
ation for TMP merge indices. 00000000 D0OO0OO0OO0ODOODOODDODODOOOODO
gooooobobootooooooob bbbt oo bbb buooooooboon
000000000 O0OO0ODO0ODOOAfter predicting each of the triangle partitions
, the sample values along the diagonal or anti-diagonal edge are adjusted usi
ng a blending processing with adaptive weights. 000 O0O00OOODOOODOOOO
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
O 0O This is the prediction signal for the whole CU, and transform and quantiz
ation process will be applied to the whole CU as in other prediction modes.O
gogoooooooooooooooobbtboodoooooDobbbooooooboan
00000D00OxDODOO0ODODOO0ODOOO0OOFinally, the motion field of a CU predicted
using the triangle partition mode is stored in 4x4 units. 00000000000
00000000000 oOo0D0O0o0o0O0D000 ODobOoOoOooDOoOoDOoooDOoOooooao
doooooboooooodoooooDbooboo0ooo oo oDbobbuooooooboao
0000000000 0DDO0O0DO0O0DOO0DOOD0OOO0O0DO0dThe triangle partition m
ode is not used in combination with SBT, that is, when the signalled triangle
mode is equal to 1, the cu_sbt_flag is inferred to be 0 without signalling.0 0O
goooogad

0000000000000 00000D000O0D00O0ODO0OO00OdThe uni-prediction
candidate list is derived directly from the merge candidate list constructed as
described above.O O

goooogad
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
O O After predicting each triangle partition using its own motion, blending is
applied to the two prediction signals to derive samples around the diagonal o
r anti-diagonal edge.O O

oooooo
gooooooooooodoooooboboboo0dooo oo oo bbuooooooboo
O OCombined inter and intra prediction can be applied to a current block.O
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goooooboooooodoooobobobobtoodooo oo oobobbuoooooobon
000000000000 O0OO0OD0OOO0DOOOAN additional flag (ex. ciip_flag) may be
signalled to indicate if the combined inter/intra prediction (CIIP) mode is ap
plied to the current CU.ODO0ODOOOODOODODDOODODOOODODOODOODODODOGO
doooooboooooodoooooboobboo0ooo oo boODbbuooooooboao
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
O00O0O00For example, when a CU is coded in merge mode, if the CU contai
ns at least 64 luma samples (that is, CU width times CU height is equal to or
larger than 64), and if both CU width and CU height are less than 128 luma s
amples, the additional flag is signalled to indicate if the combined inter/intra
prediction (CIIP) mode is applied to the current CU.O O OODOOODOOODOOO
0o0oDO0o0ooDO0o0ooDOoo0ooDOoo0oDOoo0oDOoo0ooDOoo0DDoDO0o0DOoO0DOD0DdAs its name
indicates, the CIIP prediction combines an inter prediction signal with an int
ra prediction signal.0 00000000 O0O0OODODDODOODODOOODODODOODOOOOO
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
goooooboooooodoooobobobobtoodooo oo oobobbuoooooobon
O00D0DO0O0DO0OO0OD0O0OO0D0OdThe inter prediction signal in the CIIP mode P_inter
is derived using the same inter prediction process applied to regular merge
mode; and the intra prediction signal P_intra is derived following the regular
intra prediction process with the planar mode. 000 O0OOOOOOOOODODODOAO
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
0000000000000 0D0DO0OO0DODO0OO0D0OO0OO0O0Then, the intra and inter predic
tion signals are combined using weighted averaging, where the weight value i
s calculated depending on the coding modes of the top and left neighbouring
blocks as follows.O

goooogad
gogoooobooboobobtoooooooobobobbtodooo oo bbb buooooooboon
0000000000000 0000D0D000O0DO0OOoOoODoODOOOgIlfthe top neighbo
r is available and intra coded, then set islntraTop to 1, otherwise set islntra
Top to 0.0 0

oooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
0000000000000 0DO0OO0DOoOo0oOO0OD0OOoOOoOO0OOoDOooOoOODaOIlIfthe left nei
ghbor is available and intra coded, then set islntraLeft to 1, otherwise set isl
ntraLeft to 0.0 O

goooogad

oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
OO00ooooooooilf (islntraLeft + islntraLeft) is equal to 2, then wt is set to
3.00

goooogad
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
O000OO00D0O0O0D00OdOOtherwise, if (islntraLeft + islntraLeft) is equal to 1, then

wt is set to 2.0 0O

oooooo

000000000o0DoDDoDo0OO0D0O00O0O0OdOoOtherwise, set wt to 1.00

oooooo

0000000000000 0DOO0OD0OThe CIHIP prediction is formed as follows.
oo

oooooo
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= ((4 — Wt) * Ppeer + Wt * Py + 2) > 2
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gooooo
merge data( x0, y0, cbWidth, cbHeight ) { Descriptor
if { CuPredMode[ x0 ][ y0] == MODE IBC) {
if{ MaxNumMergeCand > 1 )
merge 1dx[ x0 ][ y0 ] ae(v)
} else {
if(MMVDAllowed || MergeSubBlockAllowed || MergeCIIPAllowed ||
MergeTrangle Allowed)
regular merge flag] x0 ][ yO | ae(v)
if (regular merge flag[x0][v0]==1){
if{ MaxNumMergeCand > 1 )
merge idx[ x0 |[ vO0 | ae(v)
} else {
fiMMVDAllowed &&(MergeSubBlockAllowed || MergeCITPAllowed ||
MergeTriangle Allowed))
mmvd merge flag[ x0 ][ vO | ae(v)
if{l mmvd merge flag[ x0][y0]==1) {
1f{ MaxNumMergeCand > 1 )
mmvd cand flag] x0 ][ v0 ] ae(v)
mmvd distance idx[ x0 ][ v0 ] ae(v)
mmvd direction 1dx[ x0 ][ y0 | ae(v)
} else {
oooooo
gooogoao
if(MergeSubBlockAllowed && ( MergeCIIPAllowed || MergeTriangleAllowed ) )
merge subblock flag] x0 [ y0] ae(v)
1f( merge subblock flag] x0][y0] == 1) {
if({ MaxiNumSubblockMergeCand > 1)
merge subblock 1dx[ x0 [ v0 ] ae(v)
} else {
if{(MergeCITPAllowed && MergeTniangleAllowed) |
ciip flag] x0 ][ y0 ] ae(v)
if( ciip flag[x0][y0] && MaxNumMergeCand > 1)
merge 1dx[ x0 ][ y0 ] ae(v)
i
if{ MergeTriangleFlag] x0 ][ y0 |) {
merge tmangle split dirf x0 ][ y0 ] ae(v)
merge triangle 1dx0[ x0 | v0 ] ae(v)
merge triangle idx1[ x0 ][ v0 ] ae(v)

(-
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goooooboooooodoooobobobobtoodooo oo oobobbuoooooobon
00000000000 oODoD0oo0ooooDO0oo0Do0oooODoOD0DOoooODoDoDooooDoooooao
0000000000000 0ODO0OD0OQgeneral_merge_flag[x0][yO] specifies whet
her the inter prediction parameters for the current coding unit are inferred f
rom a neighbouring inter-predicted partition. 0000000 O0D0DOODOOOO
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
00D0DO00D0O0O0D0O0OD0ODO0DOOThe array indices x0, y0O specify the location
(x0, y0) of the top-left luma sample of the considered coding block relative t
o the top-left luma sample of the picture.O0 O

oooooo
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
000000000 OWhen general_merge_flag[x0][yO] is not present, it is infe
rred as follows.O O

oooooo
gooooobobootooooooob bbbt oo bbb buooooooboon
0000000000000 00O00D0D0oD0DO0OoDOoDDO0OOOlIfcu_skip_flag[x0][yO0]
is equal to 1, general_merge_flag[x0][yO] is inferred to be equal to 1.0 0O
goooogad
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
O00D0O0O0D00O0O0OOtherwise, general_merge_flag[x0][yO] is inferred to be equal
to 0.00

oooooan

oooooooooooboooboooo ocooooooooooboboDbODbOOoboboooooo
gobooobooboooboooboooboobooboooboooboooboobooobao
uyboboouobdouobouboobooouobouobouoboouobooobooboouoboOoooboaa
goooobooobooboobooobooboobooboo0oobooobooboooboao
ubobooobooboooboooboooboobooboobooobooobooboooboaa
ooooooooboboooobooood

ooooood
oopoO0oooooDOoOooooDO0oOooooDOoooooDOooooDoODOoOooDooDOoooDoODIf

all of the following conditions are true, the variable MMVDAIllowed is set equ
al to true.0 0O

goooogad
00oDO00DoDO00DoDOoo0DoDO00DOoo0DOoo0DDoDO0D0DOoDO0OO0O0DO0O0D0ODOgeneral_merge
_flag[x0][yO] is equal to 10

oooooo

0000000000000 000000000000000sps_mmvd_enabled_flag
is equal to 10

goooogad

0000000000000 00D0O00D0O0D0D0O0D0D00D0D0O0D0OCcbWidth *cbHeight
is greater than 320

goooogad
ooooooooO0oO0ooooD0oooooDOOo0ooooODoODoDOoooODoDoDooooDoooooOOo
OO0O0oogoolifall of the following conditions are true, the variable MergeSu
bblockAllowed is set equal to true.O0 0O

oooooo

00000000000 D0O0DDO0O0DDO0OD0DDODO0ODODDODO0OO0D0DO0O0ODODOGgeneral_merge
_flag[x0][yO] is equal to 10

goooogad

0000000000000 000O0ODODO0O0O0OO0D0O00dMaxNumSubblockMergeCand
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O oo

ooooood
0000oOoo0ooo0oo0DoODDOO0OO0O0OU000O0OoOoOoOoOoDoDDOcbWidth is greater than
or equal to 8 and cbHeight is greater than or equal to 80

ooooood

gooogoooooooDooo0O0O0Udd0 DooodgooooooDoDooooooogoo
O0O00OdIf all of the following conditions are true, the variable MergeCIIPAIllo
wed is set equal to true.O0 O

ooooood
000doOooooooDDoDOoOOCO0O0U0U0O0OooUoOoooDoDDoDoOOOOOdgeneral_merge
_flag[x0][yO] is equal to 10

ooooood
00o0ooooooooDoDoo0D00oU000oooooooDnDnOsps_ciip_enabled_Flag is
equal to 10

oooogod
00000o0o0o0oo0oDooo00000ooooooDoDDOceu_skip_flag[x0][yO0] is eq
ual to 00O

oooood

0000000000 D0DO0O0DO0O0D0OO0O0D0OCcbWidth * cbHeight is greater than or
equal to 640

oooood
godooooooobobooOOoCOO0OO0U0O0gooUooOoboboDoDDOOCOCOoDOoOoUOOooOoOoOcb
Width is smaller than 128 and cbHeight is smaller than 1280

oooood
goooogooooooooooo0oOoOogoooooooooooooUoOogoooao
OO0D0oDOoOoDoOOooglf all of the following conditions are true, MergeTriangleAllo
wed is set equal to true.O0 O

oooood
OooooooooobDDoDOoOO0O0OU0U00oOgoooUooooDDoOOODOOOdgeneral_merge
_flag[x0][yO] is equal to 10

oooood
goooooooooooooOoOOo0o0oOogoooooooooooOooUoOogoooao
O0000O0O0Osps_triangle_enalbed_Flag is equal to 1 and slice_type is equal to BO
oooood
000000o0oo0o0o0oDDoDOoOO0O000O0O0OgOooOnONaxNumTriangleMergeCand is g
reater than or equal to 20

oooogod

0000000000 D0ODO0O0DO0O0ODO0O0D0OCcbWidth * cbHeight is greater than or
equal to 640

goooaoan
oooooooooobooooooooooooooooobooboooobobooooooooao
gbobooobobooboooboooboooboobooboooooooxobooxoooad
oooooooooobOoOoooo0o0OxOoooooooxbOoOoooooooooooao
gbobooooboobooboobooobobobDb boboooboooboooobobooboboobooobno
gbobooboobooboooobobobbooboao

gooaoan
ocoo0oooobOO0oO0oooOooOO0oooobOoooooOOoOooooODbODO0DOooDoODoOOoDOoDOoODIt

all of the following conditions are true, the variable MMVDAIllowed is set equ
al to true.O 0O
oooooo
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00000oooo0oooDoDo000000o0ooooooDoDoDOoO0OD0DOddgeneral_merge
_flag[x0][yO] is equal to 10

oooooo

0000000 o0o0o0oDoDoo0000O00Oooooo0oo0DO0sps_mmvd_enabled_flag
is equal to 10

oooooo
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
00000oo0oo0oooDoDoo00o0000oooooooDoDoDoDoDoDoDo0DOo0oOoOoOogdre
gular_merge_flag[x0][yO] equal to 1 specifies that regular merge mode is use
d to generate the inter prediction parameters of the current coding unit.0 0O
00000000000 ooD0ooooDO0o0Do0ooODoODo0DoooDoDoDooooDoooooaOn
0000000000000 0000D0000O0D0O0DO0ODO0OO00OODThe array indice
s x0, yO specify the location 0O x0, yOO of the top-left luma sample of the co
nsidered coding block relative to the top-left luma sample of the picture.0 O
ooood
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O00D0O0O0D00O0OWhen regular_merge_flag[x0][yO] is not present in the merge
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nferred to be equal to 1.0 0
ood
Oo0oDOo0o0ooDoooDooooooMMVDAIIlowed is equal to 00
ood
00000000 oooDDoDooO0oO0oO0O0O0Oooo0on0nMergeSubBlockAllowed is

0oood
ooo
ood
ooo
equal
ood
ooo
ooo
0ood
equal
ood
oood

to 00O

ooo
O0OO00O00D0O00O00D0O000D0D0OD0O0OOMergeClIPAllowed is equal to 00
ooo
O0O00oOoOoooooobDDoDDoOOoOOO0O0O0OO0O0OgOOMergeTriangleAllowed is

to 00O

gogad
0000000000000 000D0DO000OO0D0D0O0O0ODOOtherwise, regular_
merge_flag[x0][yO0] is inferred to be equal to 0.0 0O
goooogao
000000 o0ooD0O0oooDo0ooooDO0ooDoooDoDoDoooDoDoooooDoooooan
dodooooboooooooooooboboboo0ooo oo oo bobuoooooobooao
OO000O0Ommvd_merge_flag[x0][yO] equal to O specifies that merge mode wit
h motion vector difference is used to generate the inter prediction parameter
s of the current coding unit. 00000000 OO0ODOOODODOODODODOOOODOOO
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000 000O0OThe array indices x0, yO specify the location (x0, y0) of
the top-left luma sample of the considered coding block relative to the top-le

ft luma sample of the picture.0 O
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OO0O0O00OWhen mmvd_merge_flag[x0][yO] is not present in the merge data
syntax, it is inferred as follows.O O
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0000000000000 o0ooooDo0o0o0ooDo0Do0ooooDoDoooooDoooooan

d If all of the following conditions are true, mmvd_merge_flag[x0][yO] is infe
rred to be equal to 1.0 0

oooooao

0000000000000 0000D0D00D0O00D00O0O0O0D00O00OTregular_merge
_flag[x0][yO] is equal to 00O

oooooo

0000o0ooooooDoDooo0O0O0ddMMVDAILIowed is equal to 00O

oooooo

0000000000000 0D0O0O0D0D00DO0OD0O0DO0OOOMergeSubBlockAllowed is
equal to 00O

oooooo

0000000000000 0DO0OO0DoDOoO0D0dnOMergeCllPAllowed is equal to 00O
oooooo
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00000ooooooDoDo0o00000ooooooonnMergeTriangleAllowed s
equal to 00O
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0000000 DOO0D0DO00D0OO0D0DO0o0bO0O0oO0Do0oDO0oDoDOoO0oDbDODO0dOoOtherwise, mmvd_m
erge_flag[x0][yO] is inferred to be equal to 0.0 0O
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oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
00000000000 ooD00ooo0DODO00DO0o0O0D0 OCoOOoDoDoooODoDOoOooDoODOoOo
0000000000000 0OMmmvd_cand_flag[x0][yO] specifies whether the firs
t (0) or the second (1) candidate in the merging candidate list is used with t
he motion vector difference derived from mmvd_distance_idx[x0][y0O] and mm
vd_direction_idx[x0][y0].0 0 0000000000000 O0O0ODOO0ODDOODOOOO
oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
O00O0O0O0D00OOThe array indices x0, yO specify the location (x0, y0O) of the t
op-left luma sample of the considered coding block relative to the top-left lu
ma sample of the picture. 0000000 D0O0OO0ODO0ODO0DDODODOODODODODOODOO
0000000000000 O0DOO00OWhen mmvd_cand_flag[x0][yO] is not pre
sent, it is inferred to be equal to 0.0 O
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0000000000000 0000D0D00O0o0D00O0oDo0DO0O0O0O0DO00Ommvd_dist
ance_idx[x0][yO] specifies the index used to derive MMVDDistance[x0][yO] as
specified in Table 3.0 000 0000000CDOODO0OOOCODODODOOODOODOODODOO
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
O0O0O0O0O00O0The array indices x0, yO specify the location (x0, y0) of the top-I
eft luma sample of the considered coding block relative to the top-left luma s
ample of the picture.0 O
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oo0o0o0ooooO0oO0ooDoD0oo0ooooDO00DOoooODODo0DOoooODDoDoooooDoooooo
0000000000000 0DO00D0DO00o0DO0o0DoDO0o0DO0O0D0DOdO0mmvd_direction
_idx[x0][yO] specifies index used to derive MMVDSign[x0][yO] as specified in
Table 400000000000 DOOODOODODOODOOODDODOOOODODOOOODOOOGO
N o o o A o R A e I o 1
array indices x0, yO specify the location (x0, y0O) of the top-left luma sample
of the considered coding block relative to the top-left luma sample of the pic
ture.d O

oooooo
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
000000000000 O0O0DOOBoth components of the merge plus MVD offset
MMVDOffset[x0][yO] are derived as Equation 1.0 O

gooooad
gogoooobobooboobtooooooooboobobbtboodooo oo bbb bbuoooooobon
0000000000000 00000000o0D000DO0DO0O0OO0OO0DOOOmerge_s
ubblock_flag[x0][yO] specifies whether the subblock-based inter prediction p
arameters for the current coding unit are inferred from neighbouring blocks.
doooooboootooodooooobD bbb oo oD bbb Uooooooboo
0000000000000 0000D0D000000D0O000D0D0O0O0000The array
indices x0, yO specify the location (x0, yO) of the top-left luma sample of the
considered coding block relative to the top-left luma sample of the picture.0 O
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O00O000000When merge_subblock_flag[x0O][yO] is not present in the me

rge data syntax, it is inferred as follow.O O
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O0O0If all of the following conditions are true, merge_subblock_flag[x0][yO]
is inferred to be equal to 1.0 0
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0000000000000 00O000OOTregular_merge_flag[x0][yO] is equal to 0O
goooogao

0000000000000 O000OOMmmvd_merge_flag[x0][yO] is equal to 00O
goooogad
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O000O0O0D0O0OO0OD00O0OMmerge_subblock_idx[x0][yO] specifies the merging candi
date index of the subblock-based merging candidate list where x0, y0O specify
the location (x0, y0) of the top-left luma sample of the considered coding blo
ck relative to the top-left luma sample of the picture.00 O

goooogao
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
O000O0O0D00O0ODOWhen merge_subblock_idx[x0][yO] is not present, it is infer
red to equal to0.0 0O
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0000000000000 0oD00oD0o0oD00oD0o0oD0oo0oDo0o0oDooooOoaoecii
p_flag[x0][yO] specifies whether the combined inter-picture merge and intra-
picture prediction is applied for the current codingunit.00O0OOCOOOOOO
gogoooobooboobobtoodouoooobobobbtodooo bbb bbb ooobooD
0000000000 D0DDO0O0DO0OD0O0OD0ODOODDOThe array indices x0, yO specify
the location (x0, y0) of the top-left luma sample of the considered coding blo
ck relative to the top-left luma sample of the picture.00 O
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