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phaseX = (cldx == 0) 7 phase_offset_X_luma : phase_offset_X_chroma

phaseY = (cldx == 0) 7 phase_offset_Y_luma : phase_offset_Y_chroma

addX = ( ScaleFactorX * phaseX + 8 ) >> 4

addY = ( ScaleFactorY * phaseY +8)>>4

xRefl6 = ( { XP — offsetX ) * ScaleFactorX +addX +(1<<11))>>12
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yRefl6 = (( yP - offsetY ) * ScaleFactorY + addY + {1 << 11))>>12
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phaseX = ( cldx == 0) ? phase_offset_X luma

phaseY = (cldx == 0) ? phase_offset_Y_luma

addX = ( ScaleFactorX * phaseX +8)>> 4

addY = ( ScaleFactorY * phaseY + 8 ) >>4
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yRefl6 = ( ( yP — offsetY ) * ScaleFactorY + addY + (1 << 11))>> 12
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offsetX = ScaledRefLayerLeftOffset / ( (cldx ==0) ? 1: SubWidthC)

gboooaod
gooaao

offsetY = ScaledReflLayerTopOffset / ( ( cIdx ==0) ? 1: SubHeightC)

gboooaog

Of[oolo0j00ooooooooOooOoDOO0O0oO0oOoOoOoooboooDDOO0DOoOoOooo
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gobooao

phaseX = (cldx == 0) ? (cross_layer_phase_alignment_flag << 1):

cross_layer_phase_alignment_flag

6453350 B2 2019.1.16

O Ooo0ooooaoo
O Ooo0ooooaoo
O O0Oo0ooooaog
O Ooo0ooooao
O Ooo0ooooaoo
O 0Oo0oo0oooao
O Oo0ooooaog
O Ooo0oooooo
O Ooo0oo0oooaoo

(H-3)

(H-4)

(H-5)

10

20

30

50



O

O O

O

O

oo ooooooooooggog

(26) JP 6453350 B2 2019.

oboooad
oono

phaseY = (cldx == 0) ?( cross_layer_phase_alignment_flag << 1):

cross_layer_phase_alignment_flag + 1

ooooao
oood

addX = ( ScaleFactorX * phaseX +2) >> 2

ooooao
oodod

addY = ( Scalel'actorY * phaseY +2)>>2

ooooao

(H-6)

(H-7)

(H-8)

[pol01]0 00 COODDOODOD0OOOUODODDODOODODDODOODODOODODOOO

gboooad
oogo

xRefl6 = ( ( ( xP — offsetX ) * ScaleFactorX +addX + (1 <<11))>>12)— ( phaseX <<2)

ooooao
oood

(H-9)

yRef16 = ( ( ( yP —offsetY ) * ScaleFactorY + addY + ( 1 << 11))>>12) - ( phaseY << 2)

ooooao
oooooooooooo

[pol02]0 00O OODODDODOOOO0DODODOODODDOOODODDODDOOODODDODOOODODDOODOD
cooooooooooooooooO, 000 O0oO0oOooOOobooOoODbDDOOOO0OO0OOoOn

oooobooOooooobooooooooboooobooooboobooo
ooooao

[polo3]jt 0O OCODODODODODOO0OOOODODDODODODDDODODODODODOUOODDODDODODOD

(H-10)

1.

16
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ooobooOooooobOocooooboooooboooooaon
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(A 1 AHR T AN ERE(BFZ YT T 4NH, 0~T)

P filp, O] | filp, 1] | fulp. 2] [ fulp, 3] | fulp. 41| filp, 5] | filp, 61| filp, 7]

0 0 0 0 64 0 0 0 0

1 0 1 -3 63 4 -2 1 0

2 -1 2 -5 62 8 -3 1 0 10

3 -1 3 -8 60 13 -4 1 0

4 -1 4 -10 58 17 -5 1 0

) -1 4 —11 52 26 -8 3 -1

6 -1 3 -9 47 31 -10 4 -1

7 -1 4 -11 45 34 -10 4 -1

8 -1 4 -11 40 40 -11 4 -1

9 -1 4 -10 34 45 -11 4 -1

10 -1 4 -10 31 47 -9 3 -1

11 -1 3 -8 26 52 -11 4 -1 20

12 0 1 -5 17 58 -10 4 -1

13 0 1 -4 13 60 -8 3 -1

14 0 1 -3 8 62 -5 2 -1

15 0 | -2 63 -3 1 0
oooooo
0[00105]0 0000000000000 000OODN0O000DN00N00ONO0ONOoooon
0000000000000 00000000000000000000n
0000000000000 000000000000000000000000000
0000000000000 000000000000000000000000000 30
0000000000000 000000000000000000000000000
0000000000000 0000000000000000000000
0000000000000 0000000000000000000
oooooo
0oo0Oo

xRef = (xRefl6>>4) (11-23)

oooooo
0oooo 40

xPhase = ( xRefl16 ) % 16 (H-24)
oooooo
0000000000000 0000000000000000000
oooooo



yRef = (yReflo>>4)

gooao
gooao

od
O

yPhase = ( yRef16) % 16

ogdd

oodod
ogg

O Ooogoo

od

od
O

shiftl = RefLayerBitDepthy — 8

oooano
gooano

od
O

shift2 = 20 — BitDepthy

oooano
oooano

OO oOooo
OO o0ooo
OO0 o0ooo
OO oOooo

od
O

offset = 1 << ( shift2 — 1)

oo

(28) JP 6453350 B2 2019.1.16

(H-25)

(H-26)
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(H-27)

(H-28)

(H-29)

uoooboooooobooooboooooboboooooboooooooooao

oo

ood
O

yPosRL = Clip3( 0, RefLayerPicHeightInSamplesY — 1, yRef+n—1) (I1-30)

goaoaao
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(29) JP 6453350 B2 2019.1.16

oooao
refW = ReflLayerPicWidthInSamplesY
tempArray[ n ] = ( fy[ xPhase, 0 ] * rlPicSample; [ Clip3( 0, refW — 1, xRef — 3), yPosRL ] +
fi [ xPhase, 1 ] * rlPicSample; [ Clip3( 0, refW — 1, xRef — 2), yPosRL ] +
fi[ xPhase, 2 ] * rlPicSample; | Clip3( 0, refW — 1, xRef — 1), yPosRL | +
fi[ xPhase, 3 ] * rlPicSample; [ Clip3( 0, refW — 1, xRef ), yPosRL ] +
f1 [ xPhase, 4 ] * rIPicSample; [ Clip3( 0, refW — 1, xRef + 1), yPosRL ] +
(H-31)
f;[ xPhase, 5 ] * rlPicSample [ Clip3( 0, refW — 1, xRef + 2), yPosRL | +
fi [ xPhase, 6 ] * rlPicSample; [ Clip3( 0, refW — 1, xRef + 3), yPosRL ] +
fi[ xPhase, 7 ] * rIPicSample [ Clip3( 0, refW —
1, xRef + 4), yPosRL ]) >> shiftl
ooooo
gooooooooooooooooooooooooooooobDooboooooao
0o
ooooo
oooao

intLumaSample = ( f; [ yPhase, 0 ] * tempArray [0 ] +
fi[ yPhase, 1] * tempArray [ 1 ] +
fi[ yPhase, 2 ] * tempArray [ 2] +
f;[ yPhase, 3 ] * tempArray [ 3] +
fi[ yPhase, 4 | * tempArray [ 4 ] + (H-32)
fi[ yPhase, 5] * tempArray [ 5] +
fi[ yPhase, 6 ] * tempArray [ 6 ] +
f1[ yPhase, 7 ] * tempAurray [ 7 ] + offset ) >> shift2

ooooao
oooano

intLumaSample = Clip3( 0, ( 1 << BitDepthy) — 1, intLumaSample ) (H-33)

ooooao

oooooooooooo

[pol06]0 00O OODODODOOOODODODOOODOODODODDDOOOODDODOOOODOODOD
coooOoOOoO0oO0oooooooboooobobObOoOoOoOoDOoOooooboooOoDbDoODbODO0D 00000
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K2—160HAZa< VYL TSV T T4NHF

oooooo

JP 6453350 B2 2019.1.16

FT2 R 74N R
fLFH p
fe[p.0] | felp. 1] | felp.21 | felp 3]
0 0 64 0 0
1 -2 62 4 0
2 -2 58 10 -2
3 —4 56 14 -2
4 -4 54 16 -2
5 -6 52 20 -2
6 -6 46 28 -4
7 -4 42 30 —4
8 —4 36 36 —4
9 -4 30 42 —4
10 -4 28 46 -6
11 -2 20 52 -6
12 -2 16 54 —4
13 -2 14 56 —4
14 -2 10 58 -2
15 0 4 62 -2

gpooio8]j 0000 oooooOOODOO0OO0DO0DO0DO0DOOOOODODDDOOOOOOO
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OoOooooodg
Oo0Ooo0ooood
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xPhase =

oooooad

O0Oooooaog

xRef = (xRefl6>>4)

(xRefl6) % 16

oooooooooobDboooooon

oooobooooooobooooooobooooobooooooboooboooooao
cooooOoOO0OO0OO0OO0oO0oooooooOoOOoObOOooooo0o0 000000
oooboooooobooooooboooooboooooobooocooooao
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gooano
goad

yRef = (yRefl6>>4) (H-36)

gooao
goao

yPhase = ( yRefl16) % 16 (H-37)

gooao
gboboooooobogoboboboboooboboboboboboobobobao
gooao

ooo
shift] = RefLayerBitDepth — 8 (H-38)

ogooao
ogoo

shift2 = 20 — BitDepth, (H-39)

ogooao
goo

offset =1 << ( shifi2 - 1) (H-40)

gooao
gooooooooboooooboooooooooobOboooobooOoobooo
ooo

gooao
ooo

yPosRL = Clip3( 0, RefLayerPicHeightIlnSamplesC — 1, yRef +n—1) (H-41)

gooaano
goad

refWC = RefLayerPicWidthInSamplesC (H-42)

googao
good

tempArray[ n ] = ( fc[ xPhase, 0 ] * rIPicSamplec[ Clip3( 0, refWC — 1, xRef — 1), yPosRL ] +
fc[ xPhase, 1 ] * rlPicSamplec[ Clip3( 0, refWC — 1, xRef ), yPosRL ] +
fo[ xPhase, 2 ] * rlPicSamplec[ Clip3( 0, refWC — 1, xRef + 1 ), yPosRL ] +

(11-43)
fo[ xPhase, 3 ] * rIPicSamplec[ Clip3( 0, refWC —
1, xRef + 2 ), yPosRL ] ) >> shiftl
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intChromaSample = (f¢[ yPhase, 0 | * tempArray [ 0 | +
fcl yPhase, 1 ] * tempArray [ 1]+
fcl yPhase, 2 | * tempArray [ 2 ] + (H-44)
fcl yPhase, 3 ] * tempArray [ 3 | + offset ) >> shift2
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intChromaSample = Clip3( 0, ( 1 << BitDepth¢ ) — 1, intChromaSample ) (H-45)
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phaseX = ( cldx == 0) ? phase_offset_X_luma : phase_offset_X_chroma

phaseY = ( cldx == 0) ? phase_offset_Y_luma : phase_offset_Y_chroma
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addX = ( ScaleFactorX * phaseX +2)>>2

addY = ( ScaleFactorY * phaseY +2)>>2
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oooao

xRef16 = ( ( ( XP — offsetX ) * ScaleFactorX +addX +(1<<11))>>12)—( phaseX<<2)
yRefl6 = ( ( ( yP — offsetY ) * Scalel’actorY + addY + (1 << 11))>>12) - ( phaseY <<2)
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phaseX = ( cldx == 0) ? phase_offset_X_luma : phase_offset_X_chroma
phaseY = ( cldx == 0) ? phase_offset_Y_luma : phase_offset_Y_chroma
ooooao
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addX = ( ScaleFactorX * phaseX + 8 ) >>4
addY = ( ScaleFactorY * phaseY +8)>>4
ooooao
ooono
xRef16 = ( ( ( XP - offsetX ) * ScaleFactorX +addX + (1 << 11))>> 12) — ( phaseX)
yRefl6 = ( ( ( yP — offsetY ) * ScaleFactorY + addY + (1 << 11))>>12) - ( phaseY)
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phaseX = ( cldx == 0) ? phase_offset_X_luma : phase_offset_X_chroma
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addX = ( ScaleFactorX * phaseX + 8 ) >>4
addY = ( ScaleFactorY * phaseY +8 ) >>4
ooooao
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xRefl6 = ( ( xP - offsetX ) * ScaleFactorX +addX +(1<<11))>>12
yReflo = (( yP - offsetY ) * ScaleFactorY + addY + (1 << 11))>> 12
ooooao
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ScaleFactorY = ( ( refLayerPicHeight << 16 ) + (currLayerPicHeight >> 1))/
currLayerPicHeight.
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4 - (4*currLayerPicHeight+refLayerPicHeight/2)/refLayerPicHeight
Or (4*refLayerPicHeight—4 * currLayerPicHeight+
refLayerPicHeight/2)/refLayerPicHeight.
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phaseX = horizontal_phase_alignment_flag << ((cldx == 0)71:0)

phaseY = ( cldx == 0) ? phase_offset_Y_luma : phase_offset_Y_chroma

oooooo
ooooan

addX = ( ScaleFactorX * phaseX +2)>>2
addY = ( ScaleFactorY * phaseY +2)>>2

gboooaod
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xRef16 = ( ( ( xP —offsetX ) * ScaleFactorX +addX +(1<<11))>>12)~( phaseX <<2)
yRef16 = ( ( ( yP — offsetY ) * ScaleFactorY + addY + (1 << 11))>>12) - ( phaseY <<2)
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phaseX = horizontal_phase_alignment_flag << ( (cldx == 0) ? 1 : ( 2-SubWidthC))
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phaseX = (horizontal_phase_alignment_flag << (cldx == 0)?3:2)

phaseY = (cldx == 0)? phase_offset_Y_luma : phase_offset_Y_chroma
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addX = ( ScaleFactorX * phaseX + 8 ) >>4

addY = ( ScaleFactorY * phaseY +8)>>4
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xRefl6 = ( ( ( xP — offsetX ) * ScaleFactorX +addX + (1<<11))>>12) - (phaseX)
yRefl6 = ( ( ( yP — offsetY ) * ScaleFactorY + addY + (1 << 11))>> 12 ) - (phaseY)
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phase_offset_X = (cIdx == () ? phase_offset_X_luma : phase_offset_X_chroma

phase_offset_Y = (cldx == 0) ? phase_offset_Y_luma : phase_offset_Y_chroma
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xRef16 = ( ( ( xP — offsetX ) # ScaleFactorX + (1 << 11) ) >> 12) — phase_offset_X

yRef16 = ( ( ( yP —offsetY ) * ScaleFactorY + ( 1 << 11))>> 12) — phase_offset_Y
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ScaleFactorY = ( ( refLayerPicHeight << 16 ) + (currLayerPicHeight >> 1))/
currLayerPicHeight,
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phaseX = horizontal_phase_alignment_flag << ((cldx == 0)?1:0)

phase_offset_Y = (cldx == 0) ? phase_offset_Y_luma : phase_offset_Y_chroma

addX = ( ScaleFactorX * phaseX +2)>>2
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xRef16 = ( (( xP - offsetX ) * ScaleFactorX +addX + (1<<11))>>12)—(phaseX <<2)
yRef16 = ( ( ( yP — offsetY ) * ScaleFactorY + ( 1 << 11))>> 12)— phase_offset_Y
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phaseX = horizontal_phase_alignment_flag << ((cldx == 0) ? 1: ( 2-SubWidth(C))
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avc_base_layer_flag u(l)
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phase_offset_update_flag u(l)
for(i=1;1 <= MaxLayersMinusl; i++ )
for(j=0;j<i; j++)
if( direct_dependency_flag[i][j])

hor_phase_luma[i][j] u(3)
ver_phase_luma[i][j] u(3)
hor_phase_chroma[i][j] u(3)
ver_phase_chroma[ i ][] ] u(3)
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vps_non_vui_extension_data_byte u(8)

vps_vui_present_flag
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while( 'byte_aligned( ) )
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}
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