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Reshaper parameter derivation in CE2 ETM Reshaping
Setting = 2[1]
Joint optimization of reshaper and encoder used in CE2
Reshaping Setting = 2

CE2.cand CE2.d
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In m_37092[3], we showed that if the input TF and the inverse of
display TF are both gamma-type functions with the same power-

factor, (a; = yi), we can reach a type of SDR backward
d

compatibility in which the chromaticity of samples are preserved
by:
Arbitrary mapping of luma samples, e.g. Ys = f(Yn), perhaps with the goal to
increase contrast or remove a system gamma.

Reshaping of chroma samples based on the given mapping of “collocated”
luma samples as follows:

. Yo+ b
STy + by 7
where b and by are the black-level-lifts which are very small to
take care of singularity.
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In case that input TF can be estimated with a gamma function
which power factor might be different than the inverse of display
TF, the luma reshaping is a power function determined by the
mismatch between input and display TF as well as the video
brightness characteristics:

Reshape luma with a power function where the power value is:

Yo=Yy

1 : : .
where a, = po— and y; is the estimated system gamma, which is
i'rd'Vs
calculated based on the temporal average and peak brightness of the sequence.
Reshape chroma based on the given mapping of collocated luma samples as

follows:

_ o Yotb
7Yy + by
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Encoder Optimization

— Based on the similar algorithm proposed in CE1 with adjusted deltaQP mapping
Table
« The same CE1 deltaQP mapping Table as the Target mapping Table
» Adjusted deltaQP by joint Reshaper & Encoder based Optimization
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Encoder Optimization

« Example of Reshaper Luma Delta QP Estimation with luma reshaping power = 1.3

6
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Delta QP estimation with Power=1.3
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* Example: for Yin € [0 100], DQP_target = 3, DQP_adj = 3 + 6* log, 15010__00 ="

» Constant Chroma QP offset
— CbQpOffset =-4; CrQpOffset =-4
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Table 1. Simulation result of CE2.b-2 with encoding optimization vs Anchor 3.2

X Y z xvz | tOSNR-XYZ  DE100 MD100  PSNRL100
| L ¥ | | ¥ F L
classA  |FireEaterClip4000r1 9.6% 19.2% 15.7% 4.5% 2.6% 6.8% 34.1% 17.6%
Market3Clipaooor2 | 16%  14%  72% | -22% [ -35%  -123% = -848% -13%
SunRise [ 18% | ae% | -187% | -62% [ -114% | -305% = 575% = 66%
class B BikeSparklers cut 1 I 3.9% f 4.2% ’ -3.9% [ 1.0% I 1.7% i -10.6% ' -33.2% f 4.8%
BikeSparklers cut2 | 40% | 46%  51% | 10% | 20% = -102% = -388%  59%
GarageExit [ 10% | 39% | 37% | -05% | -06% @ -122% = -315% = 31%
classC  |ShowGirl2Teaser [ 44% | 79% | -13% [ 3.2% [ 21% | 202%  -466%  38%
ClassD  |SEM_MagicHourcutl | 37%  109%  -7.0% 0.2% 8% | 257% | -349% | 81%
SEM MagicHourcut2 | 7.3%  110%  34% | 27% | 14% " 230% = -254% | 6.1%
SEEM MagicHourcut3 | 7.0%  117%  -49% | 15% | 01% = 207% = 70% | 64%
SEM WarmNightcut1| 62%  113%  -63% | 19% | o06% = -267% = -202% | 52%
SEM WarmNightcut2 |  52%  112%  77% | o01% [ 15% = -217% = -560%  6.6%
classG  |BalloonFestival [ 65% | 100%  -10.1% [ 0.3% [ 40% | 137% | -434% | 25%
class H EBU_04 Hurdles 1.5% ' -0.2% ’ -8.5% -3.6% -4.4% f -2.7% ’ -5.9% i -1.6%
EBU_06_Starts [ 35% | 09% | -118% | -42% [ -52% | 09% | -149% | -24%
Overall [ asw 7 75w | 7w | 0dw | 13% | 157% | -356% | 48%
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Apply a power function of @ =1.2 in the RGB domain before PQ TF

Table 2. Simulation result of CE2.a-3 with encoding optimization vs Anchor 3.2

X Y z L XYz LtOSNR-XYZ DE100 MD100  PSNRL100

class A |FireEaterClip4000rL 403%  261% | 0.0% 1011% | 2352%  633%  -245%  16.9%
Market3Clipd00or2 | 21%  13%  -18% | 01% | -02% = 16%  -858% . -0.2%

SunRise [ 13% | 26% | -133% | -46% | -67% = -265% -536% 10.3%

¥ y 4 Ir Ir 4 4 y

class B BikeSparklers cut 1 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 29.6% 0.0%
BikeSparklers cut2 | 0.8%  04% | 48% | 20w [ 17% | 20% = -358% 3.7%
GarageExit [ o0o% | 00% | 00% | 00% | 00% 00% 53% 00%

classC  |ShowGirl2Teaser [ 151%  120%  51.1% [ 26.7% [ 334%  -19% | -487% | 3.2%
ClassD  |SEM MagicHourcut1 | 78% | 96%  12.0% 10.6% 104%  -73%  00%  10.3%
SEEM MagicHourcut2 | 11.7%  116%  180% | 148% | 152% = 93% = -100% = 9.0%
StEM_MagicHour cut 3 [ 12.3% ’ 10.7% ! 24.0% [ 17.9% [ 20.5% ’ -6.8% ’ -6.9% f 5.3%

SEM WarmNightcut1| 115%  99%  309% | 190% | 208% = -112% = -163% = 52%

SEM WarmNightcut2 [ 163%  125%  404% | 257% | 373% = 58% = -504% = 59%

class G BalloonFestival [ 7.1% § 9.2% ( -0.9% [ 4.0% [ 1.3% § -6.3% § -45.1% f -0.7%
classH  |EBU_04_Hurdles 09% | 27%  -6.7% 3.7% 51%  68%  99%  -63%
EBU_06_Starts [ 13% | 31% | 72% | -41% | -44% | 95% | 24% = 54%

Overall [ sew | 67w | 10a% | 140% | 240% | 03% | 230% | 38%
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Joint reshper and encoder optimization is studied for CE2 with
reshaping setting = 2

Compared with Anchor 3.2, similar perceptual quality is observed
Backward compatibility is also supported
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