IEC 62629-1-2:2021-09 RLV(en)

IEC 62629-1-2

Edition 2.0 2021-09

I NTE RNATIO NAL REDLINE VERSION
STANDARD

3D display devices —
Part 1-2: Generic — Terminology and letter symbols



https://standards.iteh.ai/catalog/standards/iec/f86f4832-4d53-461a-afdd-e9db7326bcab/iec-62629-1-2-2021

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2021 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC online collection - oc.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always
have access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 000 terminological entries in English
and French, with equivalent terms in 18 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://oc.iec.ch/
http://www.electropedia.org/
https://standards.iteh.ai/catalog/standards/iec/f86f4832-4d53-461a-afdd-e9db7326bcab/iec-62629-1-2-2021

IEC 62629-1-2

Edition 2.0 2021-09
REDLINE VERSION

INTERNATIONAL
STANDARD

colour
inside

3D display devices —
Part 1-2: Generic — Terminology and letter symbols

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 31.120; 31.260 ISBN 978-2-8322-5344-1

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

® Registered trademark of the International Electrotechnical Commission


https://standards.iteh.ai/catalog/standards/iec/f86f4832-4d53-461a-afdd-e9db7326bcab/iec-62629-1-2-2021

-2 - IEC 62629-1-2:2021 RLV © |IEC 2021

CONTENTS

O TN I 3
1 ST o1 5
2 NOIMaAtIVE T EIENCES. ... e e 5
3 Terms and definitioNs .. ... 5
3.1 GENETIAl LBIMIS Lot 5
3.2 Terms related t0 COMPONENTS ... e 7
3.3 Terms related to performance specifications ... 9

Annex A (informative) Definition guidelines for terms which include "image", "view" or
Y= L0 o P 10
A.1 (CT1=T o 1= - | F PP 10
A.2 Definition QUIdEIINES ..o 10
A.2.1 Stereoscopic image and Stereo0SCOPIC VIEW .....c.uiiuiiiiiiiiiiiiieieeeeieeeeeee 10

A.2.2 Convention in using the plural form of stereoscopic image and

STEIEOSCOPIC VIBW..ou it e 11
A.2.3 Viewing-angle and-biroecular vision ... 12
A.2.4 Integratimaging-disptay Imaging and Vision ...........ccooiiiiiiiiicii e 12
Annex B (informative) Classification of 3D display types ........ccoeiiiiiiiiiiiiiii e, 13
B.1 LT 1= - | PP 13
B.2 ClasSifiCatioN ..o 13
B.2.1 1T o [ 1= o - 1 PP 13
B.2.2 Stere0SCOPIC AiSPIAY 1.uienii i 13
B.2.3 AUutostereoscoPiC diSPlay .. . 13
Annex C (informative) Relation between depth perception and 3D display...............cooieniiis 15
C.1 (=T o 1= - | P PP 15

C.2 Depth perception by binocular parallax when viewing a 3D display ....................... 15

C.3 Convergence accommodation conflict when viewing a 3D display......................... 16

C4 Horizontal-parallax-only and full-parallax 3D display ........cccooiiiiiiiiiiiien 17
Annex D (informative) LoD ... ... e 18
Annex E (informative) Relationship between integral imaging display and light field
[0 ET o] = PP 19
=71 o] Lo To | =T o 0|V PP 21
Figure A.1 — Difference between "image" and "view" ... 10
Figure A.2 — Structure of multi-view display .........c.oviii 11
Figure A.3 — Stereoscopic images and StereoSCOPIC VIEWS .........cuuviuiiiiiiiiieieiieiiee e 12
Figure B.1 — Classification of 3D diSplays........ccooiiiiiiii e 14
Figure C.1 — Depth perception by convergence when viewing a 3D display .............cc.ccoeunee. 16
Figure C.2 — Vergence-accommodation conflict ... 17
Figure C.3 — Horizontal and vertical parallax ..........coooiiiiiiii e 17
Figure D.1 — Lobe of autostereoscopic diSplay........c.oooiiiiiiiiiii e 18

Figure E.1 — Display configurations that reproduce the light field ..................ccoo, 20


https://standards.iteh.ai/catalog/standards/iec/f86f4832-4d53-461a-afdd-e9db7326bcab/iec-62629-1-2-2021

IEC 62629-1-2:2021 RLV © IEC 2021 -3 -

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

3D DISPLAY DEVICES -
Part 1-2: Generic — Terminology and letter symbols

FOREWORD

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 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.

This redline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 62629-1-2:2013. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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IEC 62629-1-2 has been prepared by IEC technical committee 110: Electronic displays. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2013. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) added new terms related to holographic display and light field display;

b) added new terms on the performance specifications used in other IEC 62629 series
documents;

c) added Annex C to explain the depth perception in 3D displays in more detail.

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

Draft Report on voting

110/1287/CDV 110/1330/RVC

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

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/standardsdev/publications.

In this standard, the following print types are used:
e Terms defined within Clause 3: in italics type.

A list of all the parts in the IEC 62629 series, under the general title 3D display devices, 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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3D DISPLAY DEVICES -

Part 1-2: Generic — Terminology and letter symbols

1 Scope

This part of IEC 62629 provides a list of the terminologies that are frequently used in describing
3D display technologies in the IEC 62629 series. Terms for various 3D display technologies on
stereoscopic, autostereoscopic, volumetric, and holographic displays are included.

2 Normative references

There are no normative references in this 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:

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

e [ISO Online browsing platform: available at http://www.iso.org/obp
3.1 General terms

3.1.1
3D display
display device giving depth perception with physiological depth cues

Note 1 to entry: Physiological depth cues include accommodation, convergence, binocular parallax, and motion
parallax. The 3D display provides users with all or some of the physiological depth cues so that they can perceive
depth. Physiological depth cues should be distinguished from pictorial depth cues which can also be provided by the
usual 2D displays. Pictorial depth cues are features in an image that give a hint of the depth. Examples of pictorial
depth cues are texture gradient, shadow, occlusion, and vanishing lines. See Annex C.

3.1.2
stereoscopic display
3D display providing binocular parallax

Note 1 to entry: See autostereoscopic display (3.1.3). For classification of the 3D displays, see Annex B.

3.1.3
autostereoscopic display
stereoscopic display that requires no viewing aids

Note 1 to entry: See stereoscopic display (3.1.2). For classification of the 3D displays, see Annex B.

3.1.4

two-view display

two-view autostereoscopic display

autostereoscopic display providing one stereoscopic view

Note 1 to entry: See multi-view display (3.1.5).
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3.1.5

multi-view display

multi-view autostereoscopic display

autostereoscopic display providing multiple stereoscopic views

Note 1 to entry: See two-view display (3.1.4).

3.1.6

integral imaging display

integral imaging autostereoscopic display

light field display

autostereoscopic display that reproduces ray space

Note 1 to entry: Depending on the light field or ray space that the display reproduces, the display may not be an
autostereoscopic display. For example, if the reproduced light field allows the user to recognize information only at
a pre-defined authorized condition, then the display is a secure display, not an autostereoscopic display. But in the
IEC 62629 series, the light field is limited to the one corresponding to the 3D images such that the display reproducing
the light field is an autostereoscopic display.

Note 2 to entry: If the angular range of the light field reconstruction does not cover the two eyes of the user, the
display is a monocular 3D display, not an autostereoscopic display. However, in the IEC 62629 series, the light field
display is limited to the autostereoscopic display.

Note 3 to entry: An integral imaging display is the same as a light field display. Sometimes, though, it could refer
to a subset of the light field display which uses an array of lenslets or pinholes for the reproduction of light field. See
Annex E.

3.1.7
voxel
volume pixel which can be addressed to control its light intensity

Note 1 to entry: Voxel includes not only the physical element that emits or reflects light but also the optical image
point to which light from the display converges or diverges from.

3.1.8
volumetric display
autostereoscopic display which forms a set of-pixels voxels distributed in space

3.1.9
stereoscopic image
pair of images with parallax shown on a stereoscopic display

Note 1 to entry: Stereoscopic images are made by capturing images of an object from slightly different positions
and are used as output of a stereoscopic display. See Annex A.

3.1.10
stereoscopic view
pair of sights provided by a stereoscopic display, which induce stereopsis

Note 1 to entry: Stereoscopic view is generally not the same as stereoscopic image. In some cases, more than a
single monocular image is projected on the retina of an eye by crosstalk. See Annex A.

3.1.11
monocular image
one part of a stereoscopic image

Note 1 to entry: See A.2.2 and Figure A.3.

3.1.12
monocular view
one part of a stereoscopic view

Note 1 to entry: See A.2.2 and Figure A.3.
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3.1.13
designed viewing distance
viewing distance recommended by the manufacturer of the 3D display

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-22-1 [3]1.

3.1.14

lobe

space wherein one or multiple stereoscopic images are projected in correct angular order by
an autostereoscopic display

Note 1 to entry: See Annex D.

3.1.15

ray space

light field

spatial and angular distribution of lightreflected-from-the-surface-ofan-object rays

Note 1 to entry: Distribution of the light rays in a space can be described by a plenoptic function, also called light
field, which represents intensity as a 7D function of spatial position (3D), direction (2D), wavelength (1D), and
polarization (1D) of the rays. The 7D plenoptic function can be reduced to a 4D ray space which only represents the
ray angular direction (2D) and the spatial position (2D) intercepting a plane. Although the light field originally means
the plenoptic function, it is also frequently used in its reduced meaning of ray space. In this document, the ray space
and the light field have the same meaning, representing 4D distribution of the light rays.

3.1.16

holographic display

autostereoscopic display that generates continuous wavefront converging to each point of a 3D
image in space by light diffraction

Note 1 to entry: In its broad meaning, holographic display does not require continuity of the wavefront.
Note 2 to entry: For a detailed explanation, see IEC TR 62629-41-1 [4].
Note 3 to entry: If the angular range of the wavefront generation does not cover the two eyes of the user, then the

display is a monocular 3D display, not an autostereoscopic display. However, in the |IEC 62629 series, the
holographic display is limited to the autostereoscopic display.

3.1.17
holographic stereogram display
autostereoscopic display that provides discrete stereoscopic views by light diffraction

Note 1 to entry: A full parallax holographic stereogram display generates a discrete wavefront converging to each
point of a 3D image and can be considered as the holographic display in its broad meaning.

Note 2 to entry: For a detailed explanation, see IEC TR 62629-41-1 [4].

3.1.18
complex amplitude
complex value representing amplitude and phase of the light wave

Note 1 to entry: For a detailed explanation, see IEC TR 62629-41-1 [4]..

3.1.19
wavefront
locus of spatial points that share the same phase of the light wave

Note 1 to entry: For a detailed explanation, see IEC TR 62629-41-1 [4]..

1 Numbers in square brackets refer to the Bibliography.
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3.1.20

aerial display

display that forms a real image in mid-air by use of an incoherent light source display and a
passive optical component to converge diverging light from the light source display

Note 1 to entry: For a detailed explanation, see IECTR 62629-51-1 [5].
3.2 Terms related to components

3.21

active glasses, pl.

glasses whose left and right lenses alternate their optical characteristics, by synchronizing with
displayed sequential images on a stereoscopic display (e.g., synchronizing with TV fields, TV
frame, etc.) to separate the displayed images into left and right monocular views

Note 1 to entry: Usually left and right images are displayed alternately on a screen. When a left image is displayed,
the left lens of the active glasses is turned on to transmit the image and the right lens is turned off to cut off the
image. The lenses do not need a function for focusing light.

3.2.2

passive glasses, pl.

glasses whose left and right lenses have complementary but fixed optical characteristics to
separate displayed images on a stereoscopic display into left and right monocular views

Note 1 to entry: Usually left and right images are displayed on a screen with spatial or temporal multiplexing. In the
spatial multiplexing, spatially divided left and right images are displayed at the same time on a screen; each divided
segment in the screen emits polarized light to display the images, and the left and right segments have orthogonal
polarization. The left lens of the passive glasses has a polarization to pass the emitted light of the left images and
to cut off that of the right images, while the right lens passes the right images and cuts off the left images. In the
temporal multiplexing, left and right images are displayed sequentially on a screen with alternating orthographic
polarizations. The left lens of the passive glasses has a polarization to pass the emitted light of the left image frames
to cut off that of the right image frames, while the right lens does the opposite.

3.2.3

polarized glasses, pl.

passive glasses equipped with two polarizers whose polarization properties are opposite to
each other

Note 1 to entry: See linearly polarized glasses (3.2.4) and circularly polarized glasses (3.2.5).

3.24

linearly polarized glasses, pl.

passive glasses equipped with two linear polarizers whose polarizing directions are orthogonal
to each other

Note 1 to entry: See polarized glasses (3.2.3) and circularly polarized glasses (3.2.5).

3.25

circularly polarized glasses, pl.

passive glasses equipped with two circular polarizers whose rotational directions of circular
polarization are orthogonal to each other

Note 1 to entry: See polarized glasses (3.2.3) and linearly polarized glasses (3.2.4).

3.2.6
patterned retarder
array of two kinds of optical phase retarders arranged alternatively in a plane

3.2.7
parallax barrier
barrier with an array of slits for providing one or multiple stereoscopic views
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3.2.8

lenticular lens

lenticular sheet

set of semi-cylindrical lenses that are arranged side by side in a plane

3.29
fly-eye lens
set of lenslets that are arranged in a plane

3.2.10
spatial light modulator
device that spatially modulates the complex amplitude of light

Note 1 to entry: Depending on the modulation type, the usual spatial light modulators can be classified into
amplitude-only and phase-only spatial light modulators.

3.3 Terms related to performance specifications

3.31
interocular chromatic difference
difference in chromaticity between left and right monocular views

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-12-1 [2].

3.3.2
interocular contrast difference
difference in contrast between left and right monocular views

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-12-1 [2].

3.3.3
interocular luminance difference
difference in luminance between left and right monocular views

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-12-1 [2].

3.34

interocular crosstalk

luminance leakage into the observed monocular view of an eye from the monocular image for
the other eye

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-12-1 [2].

3.3.5

3D crosstalk

luminance leakage into an observed monocular view from other monocular images that are not
designed to be seen at the observing position

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-22-1 [3].

3.3.6

ghost

image artefact that the observer perceives due to the incomplete image separation of the left
and right views

Note 1 to entry: For a detailed measurement procedure, see IEC 62629-13-1 [6].
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Annex A
(informative)

Definition guidelines for terms which include
"image", "view" or "vision"

A.1  General

The terminology in Clause 3 avoids the definition of such short words as "image," "view" or
"vision" (even though those words are used in many terms in Clause 3), because defining them
explicitly ends up confusing readers, as these words have multiple meanings in daily usage.
Instead, a brief description on how a term which includes one of these words is defined is
presented here to relieve readers’ confusion by indicating the reason why the short word causes
trouble.

A.2 Definition guidelines

A.21 Stereoscopic image and stereoscopic view

"Image" and "view" are treated as an output from the display device and an input to a human
eye, respectively. However, "image" is allowed to have another meaning of perceived object in
the brain as an exception because "image" is also treated as a product of "vision", which means
the brain’s information processing of the optical input to the eyes (see Figure A.1). Multi-view
autostereoscopic displays make use of "group pixels," a sequence of pixels that is periodically
arranged on the horizontal line of the display screen to control the emission of light rays (see
Figure A.2). Each i*" pixel in the "group pixels" emits a light ray in the specified direction and
thus all of the i'" pixels have the same light direction. An "image" is composed of a group of
light rays in the same specified direction and therefore any two of the "images" derive from
different light sources. This means that "images" are mutually independent. On the other hand,
a human eye generally receives a plurality of "images" because it has no filter that selects a
specified "image" and thus neighboring "views" are supposed to include the same "image". This
means that "views" are not mutually independent. Readers’ confusion-may can come from
unawareness of the difference between "image" and "view," or readers-may can confuse what
is presented to people with what is observed by people.

Output from display Input to an eye Perceived object
IEC IEC IEC IEC

(a) Object (b) Image (c) View d) Image (perceived)

Figure A.1 — Difference between "image” and "view"
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