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Why i1s HDR important

"Real” HDR images better represent the large range of
light intensity in the scene

- More and more smartphones are HDR capture
devices - trillions HDR images are captured on
billions of iIPhones by Apple users

- Displays are rapidly transitioning to HDR
technologies
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SDR vs HDR displays




HDR images use the dynamic range of modern displays
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Creating HDR content

HDR Rendering
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ITU-R HDR Electro-Optical Transfer Curves

Two EOTF curves have been standardized in ITU-R BT.2100-2.

Better suited for encoding HDR data than gamma curves, both are widely adopted by video HDR/WCG ecosystems
- Hybrid-Log Gamma (HLG), specified as a scene light signal encoding

- Perceptual Quantizer (PQ), specified as an absolute colorimetric display-referred encoding

Wide color gamut was specified in ITU-R BT.2020-2

EOTF Curve Approximations: Gamma 2.4 vs Perceptual Quantization
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EOTF Curve Approximations: Gamma 2.4 vs Hybrid Log Gamma

™) I
/
" /

Percaptydl Quonfization :
& / / ’
: / ll'nrid_l.dg Gamrmao
- - ' ' ' ' Gomnc/ﬁ.!
! 7
i1 i1 :

34 34

— —
- -
— —
o o
v v
] pa]
= =
- -
—_ —_
= =
— —
— ——
= =
=
> =
= =
= =
= =
= (]

Output Brightness (rits, 106,) Output Brightness (rits, 106,)

https://www.mysterybox.us/blog/2016/10/19/hdr-video-part-3-hdr-video-terms-explained



ITU Wide Color Gamut
TU-RBT.2020-2

0.8

- A wide color gamut was specified in ITU-R BT.2020-2 0.7
- Wider than current displays 0.6

- Better suited for data archiving and exchange 5(;)(5)
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White point Primaries
Color space

Xw \ Yw XR YR ' XG | Y Xg Y
ITU-R BT.2020 0.3127 0.3290 0.708 0.292 0.17 0.797 0.131 0.046

https://en.wikipedia.org/wiki/Rec._2020



Building a new HDR standard for still images

The goal is to define the color encodings, the mandatory and optional metadata, and the reference viewing
conditions for HDR/WCG images

Based on ITU-R BT.2100-2
This foundational standard will be leveraged in the specification of HDR file formats

It will help establish an open HDR/WCG ecosystem, to take better advantage of HDR cameras and displays



ISO HDR TS 22028-5
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ISO HDR TS 22028-5

Reference display

Reference viewing environment

Parameter

Values

Colour temperature
of surround and periphery

Neutral grey at D65

Parameter Values
Default nominal peak luminance 1000 cd/m2
Default black point 0.0005 cd/m?2
Reference white luminance 203 cd/m?2

L uminance of surround

5 cd/m?2

Default reference color volume

ITU-R BT.2020-2 RGB

Luminance of periphery

< b5 cd/m?2

Spatial distribution
of ambient lighting

No direct specular light sources
shall be incident upon the eyes of
the observer or the display.



ISO HDR
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ISO HDR TS 22028-5

Mandatory (Existing standards) | CICP tag or ICC profile with an CICP tag (Coding-independent code points for video signal type identification)

- MDCV (Mastering Display Colour Volume)
Optional (Existing standards) - CCV (Content Colour Volume)
- CLL (Colour Light Level (CLL, 2 values)

- Scene-referred metadata (In the absence of this metadata, images are considered display viewing)
Optional - New - Reference white luminance metadata
- Reference viewing environment




Tone mapping to SDR
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Printing ISO HDR assets

HDR Rendering

.
> < |

- (i e - X
l'-.~ C o,

| ﬁ ; - i : -

m m \_. -
7 N - . § r‘ \

, HDR -
I metadata I

Tone
Mapping

16



Default HDR to SDR Tone Mapping Algorithm

Normalized linear output
£

— TJone map curve
0 - ® Beézier control points

0 1 1/N, Nec
Normalized linear input 17



Headroom
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Headroom

HEIC

Content headroom
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Content headroom

Content headroom

Headroom
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Display headroom
In reference conditions, highlights are reproduced using display headroom

Display headroom (stops)
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Display headroom
When headroom is limited, clipping might occur
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Display headroom
When headroom is limited, headroom management preserves image quality
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Galn map concept

Gain map

Gain map
metadata
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Adaptive HDR
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Printing HDR photos

Gain Map

SDR Printer
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ISO HDR Gain Map

Scope
Defines a gain map used in HDR digital photography applications, for dynamic range conversion between two image
representations.

Purpose and justification
Ensure that there is no image quality regression when displaying an HDR image on standard dynamic range (SDR)
displays.
Creating a standardized solution that includes storing in the same file a baseline image and a gain map, to convert
petween HDR and SDR representation.
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ISO HDR Gain Map

ISO 21496-1 - Digital Photography -- Gain map metadata for image conversion
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Industry adoption

Most majors players in the digital camera industry and in the smartphone industry are involved in the ISO HDR WG
Adoption
- Canon, Sony and Nikon introduced ISO HDR encoding in recent flagship DSRLs and mirrorless cameras
- Hasselblad introduced SO Gain Maps encoding in recent flagship
- Apple supports
- 1SO HDR in macOSs and i0s since 2023
- Adaptive Gain Maps and Adaptive Gain curves since 2024, in 10S 18 and macOS 15
- Google
- Supports ISO HDR in Android and Chrome
- Introduced Ultra HDR, storing gain-map in jpeg files, in Android and Chrome
- More recently, ISO Gain Maps supported in Android and Chrome
- Adobe support HDR stills in flagship editing software

- Meta's social media and messaging Apps support HDR stills
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