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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRONIC DISPLAYS -

Part 3-4: Evaluation of optical performances —
High dynamic range displays

FOREWORD

The International Eiectrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62977-3-4 has been prepared by IEC technical committee 110: Electronic displays. It is an
International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

110/1493/FDIS 110/1509/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62977 series, published under the general title Electronic displays,
can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

High dynamic range (HDR) systems enable more natural images that contain wider variations
in brightness. For the wider dynamic range, newly designed electro-optical transfer function
(EOTF) replaces the BT.1886 function of standard dynamic range (SDR) HDTV. High dynamic
range (HDR) systems utilize non-linear signal encoding that enables reproduction over a wider
range of light levels, from subtle grey differences at very low luminance levels up to very bright
highlights. This very wide range of light levels occurs in both natural as well as synthetic imagery.
In particular, in order to render the native image according to the intent of the content creator,
signal codewords of SMPTE ST 2084 [2]! HDR EOTF, also known as the perceptual quantizer
(PQ), are mapped to absolute luminance values within the mastering peak luminance as
specified in metadata of the HDR content, versus an SDR signal level which indicates relative
brightness according to the display luminance. In this case, tone mapping would be necessary
when the display luminance cannot make the darker and the brighter luminance because HDR
content preserves details in the darkest and brightest areas of a picture that are lost when using
SDR standards (see 3.1.4) [20] such as Recommendation ITU-R BT.709 [12]. The tone mapping
curve can depend upon the display manufacturer.

This document intends to describe the measurement and evaluation of the optical performance
of HDR displays as a reference for forthcoming standards to make the work of the involved
experts more efficient and to avoid duplication of efforts.

There are unique requirements to evaluate HDR displays, and particular attention is given to
the measurements, so that they are done properly. For example,

1) very low luminance levels will be measured, with careful control of stray light from both the
display as well as ambient light sources;

2) to measure high light output levels, measurements timing and test pattern need to be
carefully controlled to correctly and accurately capture peak or high luminance levels since
HDR displays can have a peak luminance time limit, and many HDR displays have
luminance loading limits;

3) for HDR content, 10 bits or higher bit-depth should be used for sufficient luminance
quantization;

4) the HDR test signal has SMPTE ST 2086 [3] HDR static metadata assigned to fixed values.
Other metadata is not used in this document.

Proper source content is critical to evaluating HDR performance of the displays including the
driver (and interface). In SDR displays, it is possible to separate these issues from the
evaluation of “panels”, but for HDR displays it is not possible to separate these issues because
HDR displays include one or more internal blocks that process the HDR video signal, such as
EOTF and tone mapping, etc., in addition to essential driving stages for the display panel.

T Numbers in square brackets refer to the Bibliography.
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ELECTRONIC DISPLAYS -

Part 3-4: Evaluation of optical performances —
High dynamic range displays

1 Scope

This part of IEC 62977 specifies the standard evaluation methods for determining the optical
characteristics of HDR electronic display modules and systems. These methods apply to
emissive and transmissive direct-view displays that render real 2D images on a flat panel or on
a curved panel with a local radius of curvature larger than 1 500 mm. This document evaluates
the optical characteristics of these displays under darkroom conditions. This document applies
to the testing of display performance in response to HDR digital input signals that are absolute
luminance encoded such as the HDR signal comprising RGB component values of
Recommendation ITU-R BT.2020 colorimetry with SMPTE ST 2084 [2] PQ luminance encoding
and SMPTE ST 2086 [3] metadata.

NOTE A flat panel or flat panel display is a display with a planar surface that emits light from the surface. The
display can consist of light valves modulating a backlight or be self-luminous. Emissive/transmissive/reflective hybrid
displays can be non-planar panels or non-planar panel displays.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 62977-2-1:2021, Electronic displays — Part 2-1: Measurements of optical characteristics —
Fundamental measurements

IEC 62977-2-2:2020, Electronic displays — Part 2-2: Measurement of optical characteristics —
Ambient performance

CIE 015:2004, Colorimetry

Recommendation ITU-R BT.2020-2, Parameter values for ultra-high definition television
systems for production and international programme exchange

Recommendation ITU-R BT.2100-2, Image parameter values for high dynamic range television
for use in production and international programme exchange

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at https://www.electropedia.org/

e |SO Online browsing platform: available at https://www.iso.org/obp


https://www.electropedia.org/
https://www.iso.org/obp
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