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R 153
Live and Non-Live

PARAMETERS FOR LIVE
CONTRIBUTION OF UHD/HDR

PROGRAMMES .
Better understanding of Metadata

Guided Audio (MGA)

Version 2.0

Better understanding of HDR to

SOURCE: EBU Video Systems Group SDR conversion

Geneva
June 2023
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TR 078

DYNAMIC HDR CONVERTER
TESTING RESULTS

Version 1.0

Geneva
September 2023

DYNAMIC HDR TO
SDR CONVERSION

Tested a range of vendors’ products

Allows video to utilise more of the
available dynamic range than static
conversion

Presented anonymised results at IBC

Cautious approval for small, unilateral
events

Work needed for camera matching,
graphics inserts etc. for large multilateral
events
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Tech 3376

BASELINE HDR CAMERA
PAINTING CONTROLS

Version 1.0

Geneva
September 2023

CAMERA LOOK

Based on BBC work for Coronation
Multiple cameras

Multiple vendors

Completely different controls

Can we achieve a baseline set of
controls, that work under a wide
range of lighting conditions and give
a traditional look in terms of
saturation and shadow/midtone
details?
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MONITORS

0.54 ~BT.2100 HLG R
0.53 - Definition of Monitors and
Cameras for different production
0.52 1 roles finalised during lock down
>
0.51 -
050 | How to test against the definition?
(Curtailed due to Covid backlog)
0.49 -
047 049 051 053 055 057 059 061 063
TR How to semi-automate the
- = = Tolerance Grade RED 1B & 2 Tolerance Grade BLUE 1A .
------- Tolerance Grade BLUE 1B & 2 Tolerance Grade GREEN 1A teSt| ng"

International alignment
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SE

EUR02024

HAMBURG

SUMMER PLANS I GERLIN |

— . DORTMUND
DUSSELDORF

P45 LEIPZIG |

Working with Members on 2
major sporting events

Qatar WC had a number of EBU
members trialing OTT
Expect public facing OTT this

summer

P8 FRANKFURT |



FRANCE TV
UHD HDR + NGA Webinar

Feb 14" — 1600 CET francetelevisions
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MTF

SPATIAL FREQUENCY

INTERLACING

A down-converted UHD signal has
more high frequency “detail” than
the output of an HD camera.

. Green = UHD camera
« Orange = HD Camera
. Pink = Down-converted UHD



§ 11.8.2.6 cICP Coding-independent code points for video signal type identification -

The four-byte chunk type field contains the hexadecimal values

63 49 43 50

imaries), transfer function, matrix coefficients and scaling
U-T-H.273]. The video format signaling SHOULD be

ST' LL l MAG E er or when rendering the image.
FO RMATS - W3C PNG ers to identify the characteristics described above.

Transfer Function 1 byte

Matrix Coefficients 1 byte
Video Full Range Flag 1 byte




3C canvas tonemapping method with ambient light correction (HLG)

HLG to sR&B
HLG, Ambient Light Simple
Adjus’tmen‘t (exploi‘ts backwards
QOMPa‘tIE}I}‘ty)

HTML/WEB

W3C COLOR ON THE WEB {

MIXING SDR AND HDR

IMAGES, TEXT ETC. ON

WEBPAGES

OTT PLATFORMS e ) o B
= L *L r b
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EUNS SPESTZE 333

TITLE "DownMapping->COLOURSPACE"
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«262913
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819551
. 062561
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. 059543
s oS 6T
.050783
. 068100
U911 67T

LOOK UP
TABLES

Work in SMPTE

Current Look up tables (LUTs)
have very little machine-readable
data

Hardware configuration is not
automatic



CAMERAS

Work in SMPTE and ARIB

Measurement of Cameras

4K  FUJINON

EUROMEDIA

Figure 2 Resolution, 1080p, factory detail settings, red and green



NRK Christmas

Produced for a
number of

platforms

e ' .,
» ; 3
ﬁ / b F
“ ol

b

Noah er 10 ar og har et veldig viktig julegnske, men tenk om brevet til
julenissen ikke kommer fram? Bli med tilbake til magiske og mystiske
Sngfall.

*0

L
.
%
o
| : ~ N »
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Begynn a se sesong 1

1. episode
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MEMBER HIGHLIGHTS

RAI Opera

!

= ?!- |P1(‘»”' Mare Fuori Film Serie Italiane Bambini Q Rai

HLG

La piu atroce vendetta
Medea (Teatro Greco di Siracusa)

2023 Iltalia

Dal Teatro Greco di Siracusa, la tragedia di Euripide messa in scena da Federico Tiezzi, con Laura Marinoni protagonista.

| 2 RIPRODUCI:::U + Lamialista [ Condividi
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EBU TECHNOLOGY & INNOVATION NEWS EVENTS PUBLICATIONS OUR WORK

OPERATING EUROVISION AND EURORADIO

https://tech.ebu.ch/publications/r103

WDEO SIGNAL TOLERANCE IN DIGITAL
TELEVISION SYSTEMS

EBU R 103

EBU Recommendation concerning permissible tolerances of video signals in digital television
» systems. Since version 3 includes details on the popular video ranges in use.

R 103
OPEN FILE (PDF, 0.5 MB)
VIDEO SIGNAL TOLERANCE IN

DIGITAL TELEVISION SYSTEMS

EMAIL ME A LINK

VERSION 3.0

FEEDBACK

The EBU encourages users and industry to provide feedback via tech@ebu.ch.

Geneva
May 2020

Details of changes between versions are available here.

TEST CHART

Thomas Berglund (NRK) has kindly provided this DCTL and a Quicktime rendering created with it, as well as a tutorial video.


https://tech.ebu.ch/publications/r103

EBU R 103 Video Signal Tolerance in Digital Television Systems

https://tech.ebu.ch/publications/r103

Digital representation

(code values) Video level
12 bit 10 bit 8 bit percentage
4095 1023
No video allowed (Time Reference Signal in SDI)
4080 1020 255 109 %
4079 1019 254
3937 985 247
“““ S T Zjﬁ o ek el (11 s | 0] 1 ) B
3761 941 236
100 %
3760 940 235
S . . =
2 Noml,nal v'ldeo’ ran,ge "?
Q DR’, DG’, DB’, DY =
= )
256 64 16
0%
255 63 15
80 20 5
"""" MRt LS B | BEE o s el -7 [0 [ 10 [0 ) 1 B et
17
3 L -6.84 %
16 3 0 ,
No video allowed (Time Reference Signal in SDI)
0 0

Figure 1: Typical signal levels for SDI


https://tech.ebu.ch/publications/r103

Why should you care?




Is there a scaling issue?




Is your signal clipping?




How is this relevant to HDR?
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EBU HDR WORKSHOP

16 - 20 May 2022




EBU R.103 Preferred Range

BIEAM Research & Development From EBU HDR Workshop 2022, presented by Andrew Cotton, Principal Technologist, BBC R&D

EBU R.103 allows SDR viewers to benefit from HDR production
and reduce “round-trip” losses

- LUT9c down-mapping ensures R.103

109% - “preferred” signal range

105% Tl ___705%:. .
100% 0 - il 0% e 100% - SDR “super-whites”
__________ SDR Reference White 95% ™
HDR Reference White ;g% ——————————— - add detail in hlghllghtS
Dlregfxagf e Down-IgIILappmg - Reduce round-trip losses
ITU-R BT.2408 BBC v1.5 LUT9c . .
(with OOTF adjust) - Avoids need for up-mapping
in SDR>HDR
0% - -----------———-———--—----0% -~ ----—--—------————————--- 0%
L e -5% - HDR Ref White > 95% SDR
e A 7%
- Sub-blacks
SDR BT.709 Source HLG BT.2100 TX SDR BT.709 HD TX

- Increase colour gamut



105% 109%

100% 100%
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EBU R 103 Video Signal Tolerance in Digital Television Systems

https://tech.ebu.ch/publications/r103

Digital representation

(code values) Video level
12 bit 10 bit 8 bit percentage
4095 1023
No video allowed (Time Reference Signal in SDI)
4080 1020 255 109 %
4079 1019 254
3937 985 247
“““ S T Zjﬁ o ek el (11 s | 0] 1 ) B
3761 941 236
100 %
3760 940 235
S . . =
2 Noml,nal v'ldeo’ ran,ge "?
Q DR’, DG’, DB’, DY =
= )
256 64 16
0%
255 63 15
80 20 5
"""" MRt LS B | BEE o s el -7 [0 [ 10 [0 ) 1 B et
17
3 L -6.84 %
16 3 0 ,
No video allowed (Time Reference Signal in SDI)
0 0

Figure 1: Typical signal levels for SDI


https://tech.ebu.ch/publications/r103
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EBU TECHNOLOGY & INNOVATION NEws EVENTS  PUBLICATIONS OURWORK  ABOUT & LOGIN Q

OPERATING EUROVISION AND EURORADIO

EBU R 103 TEST CHART - DCTL AND QUICKTIME

EBU R103 TC 1
12 Sep 2023

RELATED GROUPS
Production (SP)

Video Systems

CONTACT US

Frans de Jong

Senior Project Manager
dejong@ebu.ch

+4122 717 2722

I
RECOMMENDED
PUBLICATIONS

EBU R 103 Chart
Tutorial

-6,84%

EBU Tech 3325 TP
6

Monitor

Test Pattern 6

OPEN EXTERNAL FILE EMAIL ME A LINK

EBU R 103 Test Chart and DCTL code to create it, provided by Thomas Berglund (NRK).
The Quicktime file linked from here is a 10-bit Uncompressed YUV ('v210') Test Chart that conforms to EBU R 103.
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EBU R 103 TEST CHART CREATION IN DAVINCI
RESOLVE - TUTORIAL
12 Sep 2023

RECOMMENDED

PUBLICATIONS

i EBUR103TC1
= I I EBU R 103
o Test Chart

Tech Review 307
B/MCAT
ed3e29fb-1b9c-c4be-
e040-007f01000739

'EBUR 103

New test chart to
help SDR viewers
benefit from HDR
production

B H1 o 0000/ 0558

This video explains how to create an EBU R 103 Test Chart with Blackmagic Davinci Resolve. et

Workshop
Presenter(s): Thomas Berglund (NRK)
Thomas Berglund (NRK) has kindly contributed this video, as well as the DCTL code which you can use to create your > .
own EBU R 103 Test Chart. co L::‘r’t“:“ e

Loudness Webinar






Summary

» Video signal levels can be very confusing.

* You can unfortunately not yet rely on metadata in either live or post production.

« DO NOT change signal input/output level unless you understand why you are doing it.
» Always verify your signal chain using test charts and scopes.

» Always verify before and after any image/signal processing.

» Imperative to feed signal processors with the correct/expected signal level.

» Using super-white and sub-blacks is mainly relevant for a live production context.

» For pre-produced and colour graded material, it is expected that the nominal video
limits described in EBU R 103 are closely followed.

» Video formats and codecs in post can be interpreted differently by different software.
 When in doubt use default settings, but do not make assumptions.



) SMPTE

Standards Current Project Progress

(Updated daily at 2:00 AM ET)

10 - 12/31/2030 v

[10E] 10E ST Common LUT Format

WG or DG workingon WD doc [T 2%
Start date: 03/01/2023

Scope:

The CLF is a human-readable text file format for the interchange of color transformations using an XML schema. The XML
schema supports Look-Up Tables of several types: 1D LUTs, 3D LUTs, and 3x1D LUTs, as well as additional transformation needs
such as matrices, range rescaling, and “shaper LUTs.”

CLF Object Model
of XML elements

(required values in red)

ProcessList

id
compCLFversion
name

inverseOf

- T
- I
- G
> I

- T
-
- T
- T
- T

plus all other
‘9 descriptive and
custom metadata

Matrix

inBitDepth
outBitDepth
id

name

LUT3D

inBitDepth

name

inBitDepth
outBitDepth
halfDomain
rawHalfs

id

name

Range

inBitDepth
outBitDepth
style

id

name

ASC_CDL

inBitDepth
outBitDepth
style

id

name

Exponent

inBitDepth
outBitDepth
style

id

name

Log

inBitDepth
outBitDepth
style

id
name

Array

dim

Array

dim

-
e
Lo

—p

—> mininValue
> maxinValue

- e

minOutValue

maxOutValue

Description

Power

- GEITED - G
- e

ExponentParams

exponent
offset
channel

LogParams

base
linSideSlope
linSideOffset
logSideSlope
logSideOffset
linSideBreak
linearSlope
channel

https://docs.acescentral.com/specifications/clf/



Matrix Array
A b ¢ R i . ® ° . ° ° Attributes: Attributes:
. . inBitDepth dim
d e f1G +] x . d outBitDepth
. . i
g h i]B L ee® é 0208
° half-float Array
Matrlx Lut] D Lut3 D L ] D Attributes: S
plus offset ut inBitDepth dim
outBitDepth
1
v - name
@ @ @ I Lunrif Array
\ Aﬂ”k:'(:: h Attributes:
inBitDeptl i’
outBitDepth o
halfDomain
ASC CDL Exponent Range Log et
id
name
. R mininValue
ProcessList ange
R R Attributes: maxInValue
id inBitDepth =
(¢] —> _> e — —> (] GRS outBitDepth minOutValue
B B name style maxOutValue

inverseOf

Description

e

Attributes:

inBitDepth Power
SatNodo

ExponentParams
Atiributes:

outBitDepth

InputDescripto”

OutputDe~ _riptor

D scription Exponent
Attributes:

Range

exponent

inBitDepth
outBitDepth offset
channel
ACEStransformID style

id

ACESuserName name
Copyright

//’IB/TDQD ILh Log LogParams

minOutValue

Attributes:

outBitDe D th Revision A ik
g linSideSiope
Uy linSideOftset

style

logSideSlope
id

logSideOffset
linSideBreak
linearSlope
channel

Style
id
name

maxQOutValue

name

Description

https://docs.acescentral.com/specifications/clf/
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