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Introduction

Purpose:

Investigation of the QP adaptation approach for BT.2100 HLG content, based
on previous work made for BT.2100 PQ content
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Previous related-works in MPEG & JCT-VC

HM / JEM HDR anchors

m Luma-based QP adaptation: QP dependent on average luma (original or prediction) of the CU/CTU
m Non-normative: explicit coding of the dQP values

m Using a dQP table experimentally adjusted based on visual checks

luma range (avgyY) dQP dap

avgY <301 3

301 < avgY < 367 2

367 <avgY <434 1

434 < avgY <501 0

501 S anY < 567 -1 0] 100 200 300 400 5 600 700 800 2900 1000
567 < avgY <634 -2

634 <= avgY¥ <701 -3
701 <= avgY <767 -4
767 <= avg¥Y <834 -5
intL >= avgY -6
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We consider this dQP table as a reference (dQPref), and want to derive the
tables for HLG case from this reference dQP table dQPref
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Mapping from HLG to PQ

Loop ower
normalized Comwert to BT,2020
R,G,B gamut

' '

Convert to Convert to actual
reference Y ChCr ¥ ChCr
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Update HLG-to-PO mapping statistics

Y

Derive mapping table HLG-to-PO
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Derivation process of the dQP tables for HLG

- —T1 Y

m The reference PQ dQP table, dQPref, is linked to a scaling function f'pq dar

dQPref[ x ] = Int(—6 * log2( f'oo (X)) )

O 100 200 300 400 5 600 700 800 900 1000

m the Scaling function f'p, corresponding to dQPref can be approximated as

f'oo( X)) = 2"max( -3, min(6, 0.015*x-1.5-6))/6)
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m mapping f, ¢ HLG-to-SDR-like signal = concatenation of conversion HLG-to-PQ, then PQ-to-SDR-like signal
fuie (X) =Tpg (Thicrg (X))

m Scaling function f’, o HLG-to-SDR-like signal
faie (X) =g (Thiero (X)) * Fuicro (X)

m dQP value finally derived as

dQP,.c (X) = Round(—6 * l0g2( iy 6 (X))
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Scaling function f’ ¢
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dQP tables for HLG

dQpP
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Experiments with non-native HLG content

HDR content test set used in JCT-VC & JVET, provided in EXR or BT.2100 PQ

Converted to HLG following the process described in JCTVC-Z1012
Coding using HM16.15, RA configuration

Tested with and without chroma QP adaptation (using dQP1 shape below)
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Experiments with non-native HLG content

Average gains for various dQP tables

m various dQP tables all lead to slight gains for the different considered metrics

m dQP 2000 nits without Chroma QP adaptation seems to give a satisfying trade-off

dQP 2000 nits
dQP 3000 nits
dQP 4000 nits
dQP 5000 nits

dQP 2000 nits
dQP 3000 nits
dQP 4000 nits
dQP 5000 nits

No Ch QP

tPSNRY _ DE100 PSNRL100 WPSNRY WPSNR U _PSNRV__|AVG Y/L |AVG Chr
20% @ -32%  -12%  -15%  -0.6%  -2.4% -1.6% -2.1%
1% | 22% | -17% 18% | -03% | -13% -1.5% -1.3%
09% | 21% | -1.7% 16% | -06% | -12% -1.4% -1.3%
08% | -26% | -2.3% 9% | -08% | -16% -1.7% -1.7%

ChQP1

tPSNRY DE100 PSNRL100 wPSNRY WPSNR U PSNRV |AVGY/L |AVG Chr
01% | -130% | 07% | 07% | -155% -16.6% 0.4% -15.0%
04% | -107%  -0.3% 01% | -124% | -13.2% 0.0% -12.1%
08% | -117%  0.0% 03% | -144%  -147% 0.4% -13.6%
10% | -125% @ -0.5% 02%  -151%  -15.6% 0.2% -14.4%
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Experiments with non-native HLG content

- I Y

Per sequence with various dQP tables

Overall
EBU_06_Start
EBU_04_Hurdles
=g BalloonFestival
| m— StEM_WarmNight cut 2
p— StEM_WarmNight cut 1
StEM_MagicHour cut 3
StEM_MagicHour cut 2
| StEM_MagicHour cut 1
ShowGirl2Teaser

Jr— BikeSparklers cut 2

SunRise
Market3Clip4000r2

—

|

L |

-

ﬂ
— BikeSparklers cut 1

FireEaterClip4000rl
-7.0% -6.0% -5.0% -4.0% -3.0% -2.0% -1.0% 0.0% 1.0% 2.0%

EQP5000 mQP4000 mQP3000 mQP 2000 technicolor



Experiments with native HLG content

Candidate JVET HLG HDR content
Coding using HM16.15, RA configuration

Tested without chroma QP adaptation (using dQP1 shape below)
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Experiments with native HLG content

Gains are observed in most cases

Sequence HLG4 seems to particularly benefit from the QP adaptation

approach

Y DE100 PSNRL100 WPSNR Y WPSNR U WPSNR V AVG Y/L AVG Chr
HLG1-10s -1.0% -0.3% g -1.2% -1.3% 0.0% -0.3% -1.2% -0.2%
HLG2-10s 0.1% 0.2% g 0.1% 0.1% 1.2% 1.1% 0.1% 0.8%
HLG3-10s -0.6% 2.0% i 1.0% -1.3% 4.3% 1.3% -0.3% 2.5%
HLG4-10s -6.8% -12.5% g -8.5% -8.6% -16.6% -3.7% -8.0% -10.9%
HLG5-10s -0.5% -6.0% ! -2.7% -1.3% -11.5% -12.9% -1.5% -10.1%
HLG6-10s -0.4% 1.4% f 0.7% -0.6% 1.5% 3.0% -0.1% 2.0%
HLG7-10s 0.4% -1.7% 4 -0.2% -0.4% -12.0% -9.9% -0.1% -7.9%
Overall -1.2% -2.4% g -1.5% -1.9% -4.7% -3.0% -1.6% -3.4%
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Visually ?

Visual differences remain quite small and difficult to catch in video mode

In still picture mode, slight improvements in texture sharpness are generally
observed
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