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hdr_reconstruction_info( payloadSize ) { i
hdr_recon_id ue(v)
hdr_recon_cancel_flag u(l)
if( 'hdr_recon_cancel flag ) {
hdr_recon_persistence flag u(l) 10
hdr_recon_transfer_characteristics u(8)
hdr_recon_default_flag u(1)
if( 'hdr _recon_default flag ) {
hdr_recon_scale_bit_depth u(4)
hdr_recon_offset_bit_depth u(4)
hdr_recon_scale_frac_bit_depth u(4)
hdr_recon_offset_frac_bit_depth u(4) “
hdr_recon_num_comps_minusl ue(v)
}
for( ¢ = 0; ¢ <= hdr_recon_num_comps_minus]; c++ ) {
hdr_recon_num_ranges| c | ue(v)
hdr_recon_equal_ranges_flag[ c ] u(l)
hdr_recon_global_offset_val[ ¢ ] u(v) 30
for(1=0;1 <= hdr_recon_num ranges| c ]; i++)
hdr_recon_scale val[ ¢ ][i] u(v)
if( 'hdr_recon equal ranges[c])
for(i=0;1 <= hdr_recon_num_ranges| ¢ ]; i++)
hdr_recon_range val [c][i] u(v)
} 40
}
}
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OffsetValue[ ¢ ][ i ] = InputRanges[ ¢ ][ i+ | ] — OutputRanges[ ¢ ][1+ 1] [ 30

ScaleValue[ c][1-1] (D-xx)
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RangeValue[ ¢ J[i— 1] * ScaleValue[c ][i—1] (D-xx)
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y = InputRanges[ ¢ ][ 0 ] (D-xx)
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hdrReconScaleBitDepth = hdr_recon scale bit depth —

(‘hdr_negative scales present flag? 1:0)

if( hdr_negative scales present flag)

ScaleValue[ ¢ ][ 1 ] =hdr _recon_scale val[c][1] & ((1 <<

hdrReconScaleBitDepth ) - 1)

(D-xx)
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SignValue[ ¢ ][1]=hdr_recon scale val[c][1]& (1 <<
hdrReconScaleBitDepth )

else

-+

O0Ooo0oo0oood

O 0Oooo

O

ScaleValue[ ¢ ][ 1 ] = hdr_recon_scale val[ ¢ ][1] (D-xx)
shiftInvScale = 1 << hdrReconScaleBitDepth
InvScaleValue[ ¢ ][ i ] = ( 1 << (DefaultPrecShift + hdrReconScaleBitDepth)

shiftInvScale )/

ScaleValue[ c ][ 1]
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RangeValue[ ¢ ][ i ] = hdr_recon_range val[c][1] (D-xx)
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gooooogooao

RangeValue[ ¢ ][ i ] = ( ( InputDynamicRangeValue <<

hdr recon offset frac bit depth )+

((hdr_recon_num ranges[c]+1) >> 1))/

hdr_recon_num_ranges| ¢ ]

(D-xx)
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OutputRanges[ ¢ ][ 1 ] =— hdr_recon_global offset val[c]*
InvScaleValue[c ][i—1] (D-xx)
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InputRanges[ ¢ J[1]=0 (D-xx)
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InputRanges|[ ¢ ][ i ] = InputRanges[ ¢ ]J[1— 1]+ RangeValue[c][1-1](D-

XX)

goo

OutputRanges[ ¢ ][ i ] = OutputRanges[ c ][i— 1] +
RangeValue[ c]J[i— 1] * InvScaleValue[ ¢ ][i—1]
(D-xx)
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precOffsetDeltaBits = DefaultPrecShift + hdr_recon_scale_frac_bit_depth
OffsetValue[ ¢ ][ i ] = InputRanges[ ¢ J[i+ 1] * (1 << precOffsetDeltaBits)
OutputRanges[ ¢ ][i+ 1] * ScaleValue[c ]J[1—1] (D-
XX)
OffsetValue[ ¢ ][ i ] = ( ( OffsetValue[ ¢ ][ 1]+ ( 1 <<(BitDepth—-1)))>>
BitDepth ) *
( maxSampleVal — minSampleVal )
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y = InputRanges[ ¢ ][ 0] (D-xx)
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y = InputRanges[ ¢ ][ hdr_recon_num_ranges[ ¢ ] J(D-xx)

fracBitDepth = hdr_recon_offset frac bit depth

gbooooobooboon

|
oo od

fracBitDepth = DefaultPrecShift + hdr recon scale frac bit depth + 20
hdr_recon_offset frac bit_depth — BitDepth
for(i=1;i <=hdr_recon_num_ranges[ ¢ ]; i++)
if( OutputRanges[1— 1] <(x << bitDepthDelta ) &&
(x << bitDepthDelta ) <= OutputRanges[i]) {
rangeBitShift = DefaultPrecShift +
hdr_recon_offset frac_bit depth — BitDepth
y =( x — minSampleVal ) * ScaleValue[c J[1-1]* (1 <<

30
rangeBitDepth ) +
OffsetValue[c][1—-1]+
minSampleVal * ( 1 << fracBitDepth ) (D-xx)
}
- fracShiftOffset = 1 << (fracBitDepth — 1)
y = (y + fracShiftOffset ) >> fracBitDepth
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OutputRanges[ ¢ ][ i ] = ( ( OutputRanges[ ¢ ][ 1 ] * deltaSampleVal ) +

(43)

deltaSampleVal = maxSampleval — minSampleVal
deltaBitShift = DefaultPrecShift + hdr_recon_offset frac_bit_depth

sampleShift = ( 1 << (BitDepth— 1))+ ( minSampleVal << deltaBitShift ) )

sampleShift ) >>

BitDepth
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deltaBitShift = DefaultPrecShift + hdr_recon_offset_frac_bit_depth
sampleShift = ( 1 << (BitDepth — 1) ) + ( minSampleVal << deltaBitShift ) )
InputRanges[ ¢ ][ i ] = (( InputRanges[ c ][ i ] * deltaSampleVal ) + sampleShift )
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component_scale_info( payloadSize ) { FLIRF
comp_scale_id ue(v)
comp_scale cancel_flag u(l)
if( !comp_scale cancel flag) {
comp_scale_persistence_flag u(l)
comp_scale_num_comps_minusl ue(v)
comp_scale_input_bit_depth ue(v)
comp_scale_output_bit_depth ue(v)
for( ¢ = 0; ¢ <= comp_scale_num_comps_minusl; c++ ) {
comp_scale_num_points_minusl[ c ] ue(v)
for(i=0;1 <= comp_scale num_points minuslifc J;i++) {
comp_scale_input_point[ c ][] u(v)
comp_scale_output_point[ c ][ i ] u(v)
}
}
}
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if(x <= comp scale input point[c][0])
y = comp_scale_output_point[ ¢ ][ 0]
else if( x > comp _scale_input_point[ ¢ ][ comp_scale input_point_minusl[c]])
y = comp_scale_output_point[ ¢ ][ comp_scale output_point_minusl[ ¢ ] ]
else
for(i=1;1 <= comp_scale_output_point_minusl[ c ] i++)
if( comp_scale_input point[i—1]<x && x <=

comp scale input point[i])

y =( ( comp_scale output_point[ ¢ ][ i ] — comp_scale_output_point[ c J[1— 1]
)+

(comp scale input_point[ ¢ ][] — comp_scale input pointf cJ[i—1]))*
(x —comp_scale _input_point[c J[1—1])+

( comp_scale output_point[c][i—1])
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component_scale info( payloadSize ) { Foak -+
comp_scale_id ue(v)
comp_scale_cancel_flag u(l)
if( !comp scale cancel flag ) {
comp_scale persistence_flag u(l)
comp_scale_ num_comps ue(v)
comp_scale_input_bit_depth ue(v)
comp_scale_output_bit_depth ue(v)
comp_scale_bit_depth_scale_val ue(v)
comp_scale_log2 denom_scale_val ue(v)
for( ¢ = 0; ¢ < comp_scale num_comps; ct+ ) {
comp_scale_num_points_minusl[ ¢ ] ue(v)
comp_scale_global_offset_input_val[ c ] u(v)
comp_scale_global_offset_output_val[ ¢ ] u(v)
for(i=0;1 < comp_scale num_points minusl[ ¢ ]; i++) {
comp_scale offset val[c][1] u(v)
comp_scale val[c][i] u(v)
}
}
}
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if( x <= CompScaleOffsetInputVal[ c][0])

y = CompScaleOffsetOutputVal[ ¢ ][ 0]
else if( x > CompScaleOffsetInputVal[ ¢ ][ comp_scale output_point_minusl ] )

y = CompScaleOffsetOutputVal[ ¢ ][ comp_scale_output_point_minusl ]
else

for(i=1;1 <= comp_scale output_point minusl; i++)

if( CompScaleOffsetlnputVal[i—1]<x && x <=
CompScaleOffsetlnputVal[ i ] )
y={x=
CompScaleOffsetlnputVal[i— 1] * (comp_scale val[c][1] +
CompScaleOffsetOutputVal[ ¢ ][ 1 ]
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roundingOffset = (comp_scale log2 denom scale_val == 0)?0: (1 <<

comp scale log2 denom_scale val — 1)
for(i=0;i<=comp_scale num_points_minusl[c];i++)
if(i == 0)
CompScaleOffsetOutputVal[ ¢ J[1 ] =
comp_scale global offset output val[ ¢ ]
CompScaleOffsetlnputVal[ c ][ 1] =
comp_scale global offset_input_val[ ¢ ]
else
CompScaleOffsetOutputVal[ ¢ ][ 1 ] = CompScaleOffsetOutputVal[ ¢ ][ 1 —
1]+
(comp_scale offset val[ ¢ ]J[i—1] 0 comp scale val[c][i—1]
+ roundingOffset ) >>
comp scale log2 denom scale val

CompScaleOffsetInputVal[ ¢ ][ i ] = CompScaleOffsetlnputVal[ ¢ ][1—1]

comp_scale offset val[c][1—1]
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for(i=0;1<comp_scale num_points_minusl[ ¢ ]; i++)
if(i ==0)
CompScaleOffsetOutputVal[c ][ 1] =
comp_scale global offset output val[ ¢ ]
CompScaleOffsetlnputVal[c ][1] =
comp_scale_global offset_input_val[ ¢ ]
else
CompScaleOffsetInputVal[ ¢ ][ i ] = CompScaleOffsetInputVal[ ¢ J[1— 1]

(comp_scale offset val[c][i—-1]*
comp_scale val[c][i-1]
+ roundingOffset ) >>
comp_scale log2 denom scale val )
CompScaleOffsetOutputVal[ ¢ ][ 1 ] = CompScaleOffsetOutputVal[ c ][ 1 -
11+

comp_scale offset val[c][i-1]
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comp scale offset val[ ¢][i]=((1 <<comp_scale output bit depth ) —
comp_scale global offset_output val[c])~+
(comp_scale num_points_minusl1[ ¢ ])
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comp_scale offset val[c][i]=(1 <<comp_scale output bit depth)+

(comp scale num_points minusl[c])

0
O000000000000000000000000000000o0o0gao

oooooOooooobooooooboboooobobooobobboooobooog
ooooobOoooooooOooobbooooboboOooobboogoobooboo

I Y o [
O 0o oo
O Oooo

10

20

30

40

50



(58) JP

6843844 B2 2021.3.17

gooooooboob bbbt oooooooboobbboobod
oooboooooooboono
gobobooooooooboobobobooooobooboboboboooooboDobobao
gooooobooboob bbbt ooooooobDoobboboboobooo
goooooobobobbb bt ooouoogagaa
ooobooooooooboobobobooooobDobooboboboboooboDoboboo
go0ooooooooobibo oo o000 oooooooobban
goooooobobbbobib b oo oooboooobobobob
oo
g[oooj0 000000000 DbOO0ODbOO0DO00DO0oDOooDOoODODOoO0D0oo0oDoDOooDooDooDOoDaOd
gooooooboob bbbt oooooooboobbboobod
ad
gpboooo
gopooo
aVR— R PR — YT SEIAvE—V DI F YT A
component_scale_info( payloadSize ) { Ebule
comp_scale_id ue(v)
comp _scale cancel_flag u(1)
if( lcomp_scale cancel flag) {
comp_scale_persistence_flag u(1)
comp_scale_num_comps ue(v)
comp_scale_input_bit_depth ue(v)
comp_scale_output_bit_depth ue(v)
for( ¢ =0; ¢ < comp_scale num_comps; ¢ct++) {
comp_scale_persist_ component_flag[ c ] u(l)
if( 'comp_scale persist_component_flag[ ¢ ])
comp_scale_num_scale_regions[ c ] ue(v)
comp_scale_global_offset_input_val[ ¢ ] u(v)
comp_scale_global_offset_output_val[ c ] u(v)
for(i=0;i < comp_scale num_scale_regions| ¢ ]; i++) {
comp _scale offset val[c][i] u(v)
comp_scale val[c][i] u(v)
)
}
b
}
}
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component_scale_info( payloadSize ) { Eibu s
comp_scale_id ue(v)
comp_scale_cancel_flag u(l)

if( 'comp_scale cancel flag) {

comp_scale_persistence_flag u(l)

comp_scale_num_comps ue(v)
comp_scale_input_bit_depth ue(v)
comp_scale_output_bit_depth ue(v)

for(¢c=0; ¢ <comp_scale num_comps; c++ ) {

comp_scale_persist_ component_flag[ c ] u(l)

if( !comp_scale persist component_flag[ c])

comp_scale _global offset_input_val[ ¢ ] u(v)
comp_scale_global_offset_output_val[ c ] u(v)
comp_scale num_scale_regions| c | ue(v)

for(i=0;1 < comp_scale_num_scale_regions[ ¢ ]; i++ ) {

comp_scale_offset_begin_val[ c ][ 1] u(v)
comp scale offset end val[c][i] u(v)
comp_scale val[c ][ 1] u(v)
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u(v)
comp_scale_global_offset_output_val[ c ] u(v)
comp_scale_tot_scale_regions| ¢ | ue(v)
comp_scale_num_scale_regions| c ] ue(v)
for(i=0;1i < comp_scale num_scale regions[ ¢ ]; i++) {
comp_scale_region_idx[ c ][ 1] u(v)
comp_scale val[ c][1] u(v)
}
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component_scale_info( payloadSize ) { Eiabue
comp_scale_id ue(v)
comp_scale_cancel flag u(1)
if( !lcomp_scale_cancel_flag ) {
comp_scale_persistence_flag u(l)
comp_scale_scale_bit_depth u(4)
comp scale_offset_bit_depth u(4)
comp_scale_scale_frac_bit_depth u(4)
comp_scale_offset_frac_bit_depth u(4)
comp_scale num_comps_minusl ue(v)
for( ¢ = 0; ¢ <= comp_scale_num_comps_minusl; c++ ) {
comp_scale_num_ranges[ c ] ue(v)
comp_scale_equal_ranges_flag| c ] u(l)
comp_scale_global_offset_val[ c ] u(v)
for(i=0;i <= comp scale num_ranges[ ¢ |, i++)
comp_scale_scale_val[c][1] u(v)
if( lcomp_scale _equal ranges[c]) u(v)
for(i=0;i <= comp_scale_num_ranges[ ¢ ]; i++)
comp_scale_offset_val[c ][ 1] u(v)
}
}
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(1 << comp_scale offset frac_bit_depth )

CompScaleScaleVal[ ¢ ][i ] = comp_scale scale val[c][i] &

(1 << comp_scale scale frac_bit _depth)

CompScaleOffsetVal[ ¢ ][ i ] = comp_scale_offset_val[ ¢ J[i1]+
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for(i=0;i<=comp_scale num_ranges[ ¢ ], i++)
iff1 == 0)
CompScaleOQutputRanges[ ¢ ][ i ] = comp_scale_global _offset _val[ ¢ ]+
(1 << comp_scale offset frac bit_depth )
CompScalelnputRanges[ ¢ ]J[1]=0
else

CompScalelnputRanges[ ¢ ][ i ] = CompScaleOffsetInputRanges[ ¢ ][ 1 —
1]+
(CompScaleOffsetVal[ c J[i—-1]*
CompScaleScaleVal[ c J[1—1]
CompScaleOutputRanges[ ¢ ][ 1 ] = CompScaleOutputRanges[ ¢ J[1—1 ]+
CompScaleOffsetVal[ ¢ J[1 -1 ]
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for(i=0;1i<=comp scale num_ranges[ ¢ ]; i++)
if(i == 0)
CompScalelnputRanges[ ¢ ][ i ] = comp_scale global offset val[ ¢ ]+
(1 << comp_scale offset frac bit_depth )
CompScaleOutputRanges[ ¢ J[1]=0
else

CompScalelnputRanges[ ¢ ][ i ] = CompScaleOffsetinputRanges[ ¢ ][ i —
1]+
(CompScaleOffsetVal[ c J[1—-11]*
CompScaleScaleVal[ c J[i—1]
CompScaleQutputRanges[ ¢ ][ i ] = CompScaleOutputRanges[ ¢ J[i— 1]+

CompScaleOffsetVal[ ¢ J[i—1]
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goooaog
if( x <= CompScalelnputRanges[ ¢ ][ 0])

y = CompScaleOutputRanges[ ¢ ][ 0]
else if( x > CompScalelnputRanges[ ¢ ][ comp_scale_num_ranges[ ¢ ] ])

y = CompScaleOutputRanges| ¢ ][ comp_scale_num_ranges[ ¢ ]; ]
else

for(i=1;1 <= comp_scale num_ranges[ ¢ ], i++)

if( CompScalelnputRanges[i— 1] <x && x <=
CompScalelnputRanges[ i ] )
y=(x-
CompScalelnputRanges[ i — 1]) [J comp_scale_val[c][1] +
CompScaleOQutputRanges[ ¢ J[1 -1 ]
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m_pAtfRangeln[ 0 ] =0;

m_pAtfRangeOut[ 0 ] = —m_offset2 *m_pAtfScale2[c][0];
for (int j = 1; j <m_atfNumberRanges + 1, j++)

{

m_pAtfRangeln[ j ] = m_pAtfRangeln[j — 1] + m_pAtfDelta[j — 1];
m_pAtfRangeOut[ j ] = m_pAtfRangeOut[j — 1] + m_pAtfScale2[ c ][ j -
1]*
m_pAtfDelta[ j—1];

for (int j = 0; j < numRanges && skip == 0;j++)
{
if (valln <= pAtfRangeln[j+1])
{
valOut = (valln — pOffset[conposest][]]) *
pScale[ component ][ 1
skip=1;
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m_pAtfRangeln[0] = 0;

m_pAtfRangeOut[0] = -m_offset2 *m_pAtfScale2[c][0];

for (intj = 1; j <m_atfNumberRanges + 1; j++)

{
m_pAtfRangeln[j] = m_pAtfRangeln[j - 1]+ m_pAtfDelta[j - 1];
m_pAtfRangeOut[j] = m_pAtfRangeOut[j - 1]+ m_pAtfScale2[c][j - 1]

*m_pAtfDelta[j - 1];
}

for (int j = 0; j < m_atfNumberRanges; j++)
{
temp =m_pAtfRangeln[j + 1] - m_pAtfRangeOut[j + 1]/
m_pAtfScale2[c][j];
m_pAtfOffset2[c][j] = temp;

1
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for (intj = 0; j <m_atfNumberRanges && skip == 0; j++)
{
if (inValue <= m_pAtfRangeln[j + 1])
{
L
outValue = (inValue — m_pAtfOffset2 [j]) *
m_pAtfScale2 [j];
skip =1,
}
}
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for (intj = 0; j <m_atfNumberRanges && skip == 0; j++)
{
if (inValue <= m_pAtfRangeOut[j + 1])

{
outValue = inValue / m_pAtfScale2 [j] + m_pAtfOffset2

skip = 1, 10
}
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component_scale_info( payloadSize ) { Eiibunea
comp_scale_id ue(v)
comp_scale_cancel_flag u(l)
if( !comp _scale cancel flag) {
comp_scale_persistence_flag u(l)
comp_scale_scale_bit_depth u(4)
comp_scale_offset_bit_depth u(4)
comp_scale_scale_frac_bit_depth u(4)
comp_scale offset_frac_bit_depth u(4)
comp_scale_negative_scales_present_flag u(l)
comp_scale_dep_component_id ue(v)
comp_scale num_comps_minusl ue(v)
for( ¢ =0; ¢ <= comp_scale num_comps_minusl; ct++ ) {
comp_scale num_ranges| ¢ ] ue(v)
comp_scale_equal_ranges_flag| c ] u(l)
comp_scale_global_offset_val[ c ] u(v)
for(i=0;i <= comp scale num_ranges[ ¢ ]; i++)
comp_scale_scale_val[c ][] u(v)
if( !'comp scale equal ranges[c]) u(v)
for(i=0;i <= comp_scale_num_ranges| c ]; i++)
comp_scale_offset_val[c][1] u(v)
}
}
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compScaleScaleFracPart = ( comp_scale_scale_val[ ¢ ][i] &

((1 << comp_scale_scale_frac_bit_depth ) - 1)

(1 << comp scale scale frac bit depth)

if( comp_scale_negative scales_present_flag ) {

compScaleSignPart = comp_scale_scale_val[ ¢ J[1] >>
(comp_scale scale bit_depth — 1)

compScalelntegerPart = comp_scale_scale_val[ ¢ ][i] — ( compScaleSignPart

<< (comp_scale scale bit_depth — 1))

compScalelntegerVal = ( ( compScaleSignPart == 1):-1:1)*
compScalelntegerPart
} else

compScalelntegerVal = comp_scale_scale_val[c][1] >>
comp scale scale frac_bit_depth
CompScaleScaleVal[ ¢ ][ i ] = compScalelntegerVal + compScaleScaleFracPart
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. hdr_recon_scale bit_depth[c],

o hdr recon_offset bit depth[c],

. hdr recon_scale frac bit depth[c],

» hdr recon_offset frac bit_depth[ ¢ ],

gboboboooooboobobobooooobobobobooooboonodd
uybdobodobooooobooboboobooooobd

. hdr recon_scale bit_depth[c] = 8,

s hdr recon_offset bit depth[c] =8,

. hdr_recon_scale_frac_bit_depth[c] = 6,

. hdr_recon_offset frac bit depth[ c]=8.
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hdr_reconstruction_info( payloadSize ) { b
hdr_recon_id ue(v)
hdr_recon_cancel_flag u(l)
if( thdr recon cancel flag) {

hdr_recon_persistence_flag u(l)

if (hdr_recon_id==1) {
hdr_output_full_range_flag
hdr_output_colour_primaries
hdr_output_transfer_characteristics
hdr_output_matrix_coeffs

}

T T LUTDIZO DY F 7 A
hdr_recon_num_comps_minusl ue(v)
for( ¢ = 0; ¢ <= hdr_recon_num_comps_minusl;

ct+){

hdr_recon_default_bit_depth [ c ] u(l)
if ( hdr_recon_default_bit_depth [ ¢ ] ==0) {
hdr_recon_scale_bit_depth|[ c ] u(4)
hdr_recon_offset_bit_depth[c ] u(4)
hdr_recon_scale_frac_bit_depth[ c ] u(4)
hdr_recon_offset_frac_bit_depth|[ c ] u(4)
}
ﬁdr_recon_num_ranges[ c] ue(v)
hdr_recon_equal_ranges_flag[ c ] u(l)
hdr_recon_global_offset_val[ c ] u(v)
for(i=0;i <= hdr_recon_num_ranges[ c ]; i++

)

hdr_recon_scale_val[ c][1] u(v)
if( thdr_recon_equal ranges[ c]) u(v)
for(i=0;1 <= hdr_recon_num_ranges[ ¢ ]; i++

)

hdr_recon_range val [c][i] u(v)
} u(v)
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if (hdr_recon_id==1) {

ERATEIZBERTD
PG R

hdr _color_correction_type

U, VIZ#1LTO,
R.G.BIZxLT—1

hdr_color_accuracy_flag

Era—F AT TEED0
VBT A

if( ! hdr recon color_accuracy_flag ) {

BWELUT

hdr_color _scale_bit_depth

u(4)

hdr_color _offset_bit_depth

u(4)

hdr_color _scale_frac_bit_depth

u(4)

hdr_color _offset_frac_bit_depth

u(4)

}

color_correction_num_ranges

color_correction_equal_len_ranges_flag

color_correction_zero_offset_val

i+ )

for( i=0;1 <color_correction_num_ranges,

color_correction_scale val[ i ]

if( ! color_correction_equal_len_ranges_flag )

i++)

for( 1=0;1<color correction num ranges,

color_correction_range val[ i ]

-

}
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