This is a preview - click here to buy the full publication

®

IEC TS 62977-3-1
Edition 1.0 2019-02

TECHNICAL
SPECIFICATION
colour
inside

Electronic displays –
Part 3-1: Evaluation of optical performances – Colour difference based viewing
direction dependence

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.120; 21.260

ISBN 978-2-8322-6515-4

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission

This is a preview - click here to buy the full publication

–2–

IEC TS 62977-3-1:2019  IEC 2019

CONTENTS
FOREWORD ........................................................................................................................... 4
INTRODUCTION ..................................................................................................................... 6
1

Scope .............................................................................................................................. 7

2

Normative references ...................................................................................................... 7

3

Terms, definitions and abbreviated terms ........................................................................ 7

3.1
General ................................................................................................................... 7
3.2
Abbreviated terms ................................................................................................... 7
4
Standard measuring equipment and coordinate system ................................................... 8
4.1
Light measuring device ........................................................................................... 8
4.2
Viewing direction coordinate system ....................................................................... 8
5
Measuring conditions ....................................................................................................... 9
5.1
Standard measuring environmental conditions ........................................................ 9
5.2
Power supply .......................................................................................................... 9
5.3
Warm-up time ......................................................................................................... 9
5.4
Standard measuring dark-room conditions .............................................................. 9
5.5
Standard set-up conditions ..................................................................................... 9
5.5.1
General ........................................................................................................... 9
5.5.2
Adjustment of display ...................................................................................... 9
6
Measurement methods .................................................................................................. 10
6.1
Measurement procedures ...................................................................................... 10
6.2
Test signals (test charts) ....................................................................................... 11
7
Calculation of chromaticity and colour difference ........................................................... 12
8

Reporting....................................................................................................................... 15

Annex A (informative)

Perception of colour difference ......................................................... 19

Annex B (informative)

Other attenuation factors .................................................................. 20

B.1
General ................................................................................................................. 20
B.2
Attenuation factors proposed ................................................................................ 20
Annex C (informative) Other parameters ............................................................................. 21
C.1
Measurement of half luminance angle ................................................................... 21
C.2
Measurement of gamma distortion from the viewing directions .............................. 21
Annex D (informative) Translation of RGB input signal to output colours ............................. 24
Annex E (informative) Simulation result of chromaticity error versus number of pixels
in the measurement area ...................................................................................................... 28
E.1
General ................................................................................................................. 28
E.2
Simulation conditions ............................................................................................ 28
E.3
Simulation result ................................................................................................... 29
Bibliography .......................................................................................................................... 31
Figure 1 – Illustration of viewing directions θ and φ ................................................................. 8
Figure 2 – Measuring layout for horizontal viewing direction dependency .............................. 10
Figure 3 – Measuring layout for vertical viewing direction dependency .................................. 11
Figure C.1 – Test pattern for gamma measurement .............................................................. 22
Figure C.2 – Example of linear regression of log(△L j ) versus log(△V j ) in normal
direction (0°) ......................................................................................................................... 23
Figure E.1 – Relative spectral radiance (left: LCD, right: OLED) ........................................... 28

This is a preview - click here to buy the full publication

IEC TS 62977-3-1:2019  IEC 2019

–3–

Figure E.2 – Measuring area versus DUT pixels.................................................................... 29
Figure E.3 – Number of measuring pixels versus chromaticity error ...................................... 30
Table 1 – Measurement directions for TV in living rooms ...................................................... 11
Table 2 – Measurement directions for mobile displays .......................................................... 11
Table 3 – Input signal of 4 % window for viewing direction measurements ............................ 12
Table 4 – Attenuation factors ................................................................................................ 14
Table 5 – Parametric factors ................................................................................................. 15
Table 6 – Example of reporting format .................................................................................. 16
Table A.1 – Perception of colour difference ........................................................................... 19
Table B.1 –- Attenuation factors ............................................................................................ 20
Table C.1 – Worked-out example for gamma distortion from viewing direction ...................... 23
Table D.1 – Test colours ....................................................................................................... 24
Table D.2 – RGB translation values for 8-bit colour (BT.2020 colour reference) .................... 25
Table D.3 – RGB translation values for 10-bit colour (BT.2020 colour reference) .................. 26
Table D.4 – RGB translation values for 10 bit colour (BT.709 colour reference) .................... 27
Table E.1– DUT’s primary chromaticity and chromaticity area gamut (% NTSC) .................... 28
Table E.2 – Number of sub-pixels in the measurement area .................................................. 29
Table E.3 – Simulation result of chromaticity error (around 100 pixels) ................................. 29

This is a preview - click here to buy the full publication

–4–

IEC TS 62977-3-1:2019  IEC 2019

INTERNATIONAL ELECTROTECHNICAL COMMISSION
____________
ELECTRONIC DISPLAYS –
Part 3-1: Evaluation of optical performances – Colour difference based
viewing direction dependence
FOREWORD
1) The International Electrotechnical 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 nongovernmental 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.
2) 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.
3) 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.
4) 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.
5) 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.
6) All users should ensure that they have the latest edition of this publication.
7) 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.
8) 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.
9) 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.

The main task of IEC technical committees is to prepare International Standards. In
exceptional circumstances, a technical committee may propose the publication of a technical
specification when
•

the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts, or

•

the subject is still under technical development or where, for any other reason, there is the
future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.
IEC TS IEC 62977-3-1, which is a technical specification, has been prepared by IEC technical
committee 110: Electronic displays.
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The text of this technical specification is based on the following documents:
Draft TS

Report on voting

110/1003/DTS

110/1065/RVDTS

Full information on the voting for the approval of this technical specification can be found in
the report on voting indicated in the above table.
This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
A list of all the parts in the IEC 62977 series, under the general title Electronic displays, can
be found on the IEC website.
Future documents in this series will carry the new general title as cited above. Titles of
existing standards in this series will be updated at the time of the next edition.
The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be
•

reconfirmed,

•

withdrawn,

•

replaced by a revised edition, or

•

amended.

A bilingual version of this publication may be issued at a later date.
IMPORTANT – The 'colour inside' logo on the cover page of this publication 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
This document aims to provide a measurement method that determines the display angular
dependence after colour and white reference adaptation and provides an evaluation of
differences in a uniform colour space.
This document facilitates the cross-industry measurement of the viewing direction
dependence of colour displays. Several studies [6 to 9] 1 have indicated that the contrast ratio
(CR > 10:1) is, from a visual quality point of view, not useful to determine the viewing direction
range for matrix displays. When colour differences are included in a viewing direction metric,
the correlation between the metric value and a visual assessment value is significantly
increased [10]. A more recent study [11] revealed that a metric, combining viewing-direction
related luminance degradation and colour deviation can accurately predict the relative change
in the visual assessment value. This information is the basis for the determination of the
viewing direction range, which has relevance from a visual quality point of view.
NOTE “Viewing direction range” is sometimes referred to as “viewing angle”. Although technically incorrect, for
legacy reasons the terms is considered equivalent.

———————
1 Numbers in square brackets refer to the Bibliography.
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ELECTRONIC DISPLAYS –
Part 3-1: Evaluation of optical performances – Colour difference based
viewing direction dependence

1

Scope

This part of IEC 62977 specifies the evaluation method of the viewing direction characteristics
of electronic display devices under dark-room conditions. More specifically, this document
focuses on the evaluation of the viewing direction characteristics based on colour difference.
This document applies to colour matrix displays, which are based on transmissive or emissive
technologies.

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.
ISO 11664-1, Colorimetry – Part 1: CIE standard colorimetric observers
ISO 11664-4, Colorimetry – Part 4: CIE 1976 L*a*b* Colour space
ISO/CIE 11664-6:2014, Colorimetry – Part 6: CIEDE2000 Colour-difference formula
CIE 159, A colour appearance model for colour management systems: CIECAM02
CIE 168, Criteria for the evaluation of extended-gamut colour encodings

3

Terms, definitions and abbreviated terms

3.1

General

No terms and definitions are listed in this document.
ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
•

IEC Electropedia: available at http://www.electropedia.org/

•

ISO Online browsing platform: available at http://www.iso.org/obp

3.2

Abbreviated terms

APL

average pixel loading

CIE

Commission Internationale de L’Eclairage (International Commission on
Illumination)

CIEDE2000

CIE 2000 delta-E colour difference system

CIELAB

CIE 1976 (L*a*b*) colour space

CR

contrast ratio

