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European foreword

This document (ENISO9241-333:2017) has been prepared by Technical Committee
ISO/TC 159 “Ergonomics” in collaboration with Technical Committee CEN/TC 122 “Ergonomics” the
secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by November 2017, and conflicting national standards
shall be withdrawn at the latest by November 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of 1SO 9241-333:2017 ‘has been approved by CEN’as EN ISO 9241-333:2017 without any
modification.



SIST EN I1SO 9241-333:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 9241-333:2017
https://standards.iteh.ai/catalog/standards/sist/a64c6338-4819-4a16-924¢-
4daa90792180/sist-en-is0-9241-333-2017



INTERNATIONAL ISO
STANDARD 9241-333

First edition
2017-04

Ergonomics of human-system
interaction —

Part 333:
Stereoscopic displays using glasses

Ergonomie de l'interaction homme-systeme —

Partié B334Fckdns stérébseopiquies filisant des lunettes

Reference number
1SO 9241-333:2017(E)

©1S0 2017




IS0 9241-333:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved



IS0 9241-333:2017(E)

Contents Page
FOT@WOT ... et eeeeeeeeeeeeeeeeeeereeseeeee v
0010 00 Y6 0 ot o (0) o VS0 vi
1 S0P ... 1
2 NOIMALIVE FEECT@INCES ...........ooooooooeoeeeeeeeeeeeeeeeeeeeeeeeeeeesees et 1
3 LS LTI Y o 0 LT 00 0 ) o

3.1 General terms........

3.2 Human factors ...

7

3.3 Performance characteristics

Display technologies and their guiding principles ... 4
ErgONOMIC FEQUITE@IMIEIIES.........ccccoooioee e
5.1 VIEWING COMAITIONS .ot
5.1.1  General...cscne
5.1.2  Design viewing distance.................
5.1.3  Design viewing direction
5.2 LUMINANCE .o
5.2.1 General
5.2.2  THIUININAIICE .o
5.2.3  DiSPlay TUMINANCE ...

5.3 Visual artefacts and fidelity;
5.3.1 ‘General

5.3.2  Luminancenon-uniformity... ;. ¢« L.
5.3.3  Interocular luminance difference
534  Interocular CroSSTalK . ...
Optical laboratory, test Methods ./ mmdards/siatibdes 338 mbE b Oudbal fonl Dl oo 8
6.1 (CTIT=) -1 OO PO o A ol to X T WSS o o171 N T e e 1 o OSSO 8
6.1.1  Basic measurements and derived ProCedUres ... 8
6.1.2  SETUCTUTE ..o
6.2 Measurement conditions. ...
6.2.1  Preparations and procedures
6.2.2  Test acCeSSOries ...
6.2.3  TESE PALLETIIS ..o
6.2.4  Alignment: measurement location and meter poSition ... 10
6.2.5  Light measuring device (LMD)
6.2.6  Measurement field..........ccne
6.2.7  Angular aperture....
6.2.8  Meter time response
6.2.9  Testillumination ...
6.2.10 Other ambient test conditions
6.3 MeEaSUTEMENT METROAS ..o
6.3.1  Basic light MeaSUIEMENTES ...
6.3.2 P 333.1: Luminance angular distribution..
6.3.3 P 334.1: Luminance angular UNiformity. ...
6.3.4  LUMiNanCe analy SIS ...
6.3.5 P 337.1: Interocular luminance difference
6.3.6 P 338.1: Interocular CroSStalk ...
Analysis and compliance test MethOdS ... 20
7.1 COMPLIATICE TOULES ... 20
7.1.1  Intended CONEXt Of USE ...t 20
7.1.2  Design viewing direction range (angle of inclination and azimuth)...........cc...... 21
7.1.3  Information about the teChNOlOZY ... 22
7.1.4  COMPLIANCE ASSESSINEIL ..o 22
7.2 COMEOTTIIANICE ... 27

© 1S0 2017 - All rights reserved iii



IS0 9241-333:2017(E)

Annex A (informative) Overview of the ISO 9241 series

Annex B (informative) Matrix of measurement pProCedures................... e 29
Annex C (informative) Technical explanation of display technologies ... 30
BIDIHOGTAPIY ... 32

© ISO 2017 - All rights reserved



IS0 9241-333:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to éonformity assessment,’as' well as information /about 1SO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.htiil.

This document was prepared by Technical Committee ISO/TC 159, Ergonomics, Subcommittee SC 4,
Ergonomics of human-system interaction.

Alist of all parts in the ISO 9241 series'¢can’be found on 'the 1SO'website.

© IS0 2017 - All rights reserved v
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Introduction

Recently, due to the improvement of display technologies, users can easily experience stereoscopic
displays using glasses, such as TVs with large screen, personal computers, etc. The displays are used
not only in the field of leisure, but also in business, education and medical applications.

This document presents the requirements for visual display units (VDUs) with stereoscopic displays
using glasses.

ISO 9241-303 covers the display hardware aspect and gives basic requirements for head-mounted
displays (HMDs). ISO/TR 9241-331 presents the optical characteristics of autostereoscopic displays.
These other documents are closely related to stereoscopic displays using glasses, but are not directly
applicable to them, because the need for special glasses or its absence is an important factor in
ergonomics. The visual factors of HMDs are also ergonomically different from those of other displays.

This documentis notincluded in the current ISO 9241-300 subseries for 2D displays because stereoscopic
displays have unique features. The development of a separate document to cover stereoscopic displays
offers better understanding of its unique features. For an overview of the entire ISO 9241 series, see
Annex A.

Moreover, IWA 3:200519] was published (since withdrawn) to discuss the image contents aspect. This
ISO International Workshop Agreement described image safety issues and means of reducing the
incidence of undesirable biomedical effects caused by visual image sequences. Visual fatigue caused by
stereoscopic images (VFSI) is one of these undesirable effects.

With this document and the related International’Standards, the ‘putrposeis to develop guidelines for
image content where activities are closely related tothé uséof.steredscopic displays with glasses.

To ensure effective and comfortable viewing, and to reduce VFSI, the standards will need to address
both display hardware and the displayed conténts. However, ‘as’the first step, this document focuses on
the display hardware aspectin/‘orderctolsimplify the:discussions:

vi © ISO 2017 - All rights reserved
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Ergonomics of human-system interaction —

Part 333:
Stereoscopic displays using glasses

1 Scope

This document specifies ergonomic requirements for stereoscopic displays using glasses designed to
produce or facilitate binocular parallax. These requirements are stated as performance specifications,
aimed at ensuring effective and comfortable viewing conditions for users, and at reducing visual fatigue
caused by stereoscopic images on stereoscopic display using glasses. Test methods and metrology,
yielding conformance measurements and criteria, are provided for design evaluation. See Annex B for
measurement procedures.

This documentis applicable to temporally or spatially interlaced types of display. These are implemented
by flat-panel displays, projection displays, etc.

Stereoscopic displays using glasses can be applied to many contexts of use. However, this document
focuses on business and home leisure applications (i.e. observing moving images, games, etc.). Only
dark environments are specified,in this dociment.

For technical explanation of display technologiessee/AnnexG.

2 Normative references

There are no normative references inthis(document.

3 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:
— ISO Online browsing platform: available at http://www.iso.or

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

3.1 General terms

3.1.1
stereoscopic display
3D display where depth perception is induced by binocular parallax (3.2.1)

[SOURCE: ISO/TR 9241-331:2012, 2.1]

3.1.2

temporally interlaced type

temporally multiplexed type

temporally multiplexed display

temporally multiplexed stereoscopic display

stereoscopic display (3.1.1) that shows each of stereoscopic images sequentially

© IS0 2017 - All rights reserved 1
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