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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote interhat
0-operation on all questions concerning standardization in the electrical and electronic fields. Tjo this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Téc¢hnical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
reparation is entrusted to technical committees; any IEC National Committee interested in thessubject dealt
ay participate in this preparatory work. International, governmental and non-governmental otganizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatiol
tandardization (ISO) in accordance with conditions determined by agreement betweeh the two organizatio

20 T = 0O Q

[ds)

onsensus of opinion on the relevant subjects since each technical comniittee has representation froj
interested IEC National Committees.

EC Publications have the form of recommendations for internationalruse’ and are accepted by IEC Nat
ommittees in that sense. While all reasonable efforts are made to\énsure that the technical content of]
ublications is accurate, IEC cannot be held responsible for thé way in which they are used or for
isinterpretation by any end user.

_ 100 —

h order to promote international uniformity, IEC National{Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their natiodal and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I3

—

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confo
ssessment services and, in some areas, access {0 IEC marks of conformity. IEC is not responsible fof
rvices carried out by independent certificatiomvbodies.

Il users should ensure that they have the latést edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correct-application of this publication.

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

¢ redline version of the official IEC Standard allows the user to identify the changes ma
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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) Bdded new terms on the performance specifications used in other TEC 62629 sdries
Hocuments;

c) pdded 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

Fulllinformation on the voting for its approval can be found in the Teport on voting indicated in
the pbove table.

Thellanguage used for the development of this International Standard is English

Thig document was drafted in accordance with |[SO/IEC Directives, Part 2, and developefd in
accprdance with ISO/IEC Directives, Part 1 and JSO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC |are
desgribed in greater detail at www.iec.ch/st@ndardsdev/publications.

In this standard, the following print typgs are used:
e [Terms defined within Clause, 3iiin italics type.

A ligt of all the parts in the |IEC-62629 series, under the general title 3D display devices, can be
found on the IEC website.

Thel committee has-.decided that the contents of this document will remain unchanged untilf the
stability date indicated on the IEC website under webstore.iec.ch in the data related to|the
spetific document: At this date, the document will be

e feconfirmed,

e Withdrawn,

lacad by
L= a~A~a~ =

F2 vea-ravicad aditian or
[ ]
< Yy oVt ea—eaTrttoT o

\ 4

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
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lisplay technologies in the IEC 62629 series. Terms for various 3D display technologie
eoscopic, autostereoscopic, volumetric, and holographic displays are included.

Normative references

re are no normative references in this document.

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

and IEC maintain terminological databases for dse~in standardization at the folloy
resses:

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

SO Online browsing platform: available aphttp://www.iso.org/obp
General terms

1
Hisplay
lay device giving depth pereeption with physiological depth cues

1 to entry: Physiological depth cues include accommodation, convergence, binocular parallax, and m
lax. The 3D display provides users with all or some of the physiological depth cues so that they can per
h. Physiological depth-cues should be distinguished from pictorial depth cues which can also be provided b
| 2D displays. Picterial/depth cues are features in an image that give a hint of the depth. Examples of pic
h cues are texture‘gradient, shadow, occlusion, and vanishing lines. See Annex C.

2
eoscopic display
Hisplay.providing binocular parallax

Not

ing
5 on

ving

btion
eive
y the
orial

1 to-aentns See-altostereoscopic—displav (3. 1 2\ _Eqor clacgcification of thg 23N dicnlave caog Anngyv B
pAs * Pyt bbb A T

3.1.

3

autostereoscopic display

ster

Note

3.1.
two
two

eoscopic display that requires no viewing aids

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

4
-view display
-view autostereoscopic display

autostereoscopic display providing one stereoscopic view

Note

1 to entry: See multi-view display (3.1.5).
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5
ti-view display
ti-view autostereoscopic display

autostereoscopic display providing multiple stereoscopic views

Note

3.1.

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

6

integral imaging display
integral imaging autostereoscopic display
light field display

021

autd

Notel
auto
a prg
IEC
the |

Note
displ
displ

Notel
toa
Anng

3.1.
VOX|
voly

Notel
poin

3.1.

voliimetric display

autd

3.1,
stet
pain

Notel
and

3.1.
stel
pain

stereoscopic display that reproduces ray space

1 to entry: Depending on the light field or ray space that the display reproduces, the display may fiot b
Etereoscopic display. For example, if the reproduced light field allows the user to recognize information or
-defined authorized condition, then the display is a secure display, not an autostereoscopicdisplay. But i
52629 series, the light field is limited to the one corresponding to the 3D images such that the display reprodd
ght field is an autostereoscopic display.

2 to entry: If the angular range of the light field reconstruction does not cover the, two eyes of the usern
Ay is a monocular 3D display, not an autostereoscopic display. However, in the |[EG/62629 series, the light
Ay is limited to the autostereoscopic display.

3 to entry: An integral imaging display is the same as a light field display()Sometimes, though, it could
subset of the light field display which uses an array of lenslets or pinho]ds for the reproduction of light field|
x E.

7
el
me pixel which can be addressed to control itsdight intensity

1 to entry: Voxel includes not only the physical eleient that emits or reflects light but also the optical in
to which light from the display converges or diverggs from.

8

stereoscopic display which forms‘a set of-pixels voxels distributed in space

¢
eoscopic image
of images with parallax shown on a stereoscopic display

1 to entry: Stereescopic images are made by capturing images of an object from slightly different posi
bre used as outputof a stereoscopic display. See Annex A.

10
eoscopic view
of sights provided by a stereoscopic display, which induce stereopsis

Not

e an
ly at
h the
cing

, the
field

refer
See

hage

ions

1 to-onte: Storaoecopioiow—le—aonors e naot thao cama oo ctoroncoanic imana ln comao cacoc mora t

singl

3.1.

J= L I L
e monocular image is projected on the retina of an eye by crosstalk. See Annex A.

1

monocular image

one

Note

3.1.

part of a stereoscopic image

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

12

monocular view

one

Note

part of a stereoscopic view

1 to entry: See A.2.2 and Figure A.3.
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13
igned viewing distance

viewing distance recommended by the manufacturer of the 3D display

Note

3.1.

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

14

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

Notel 1 to entry: See Annex D.

3.1/15

ray|space

light field

spalial and angular distribution of lightreflected-from-the-surface-of an-ebjest rays

Notel 1 to entry: Distribution of the light rays in a space can be described by a plenopti¢’function, also called|light
field] which represents intensity as a 7D function of spatial position (3D), directidn) (2D), wavelength (1D),| and
polagization (1D) of the rays. The 7D plenoptic function can be reduced to a 4D ray'§pdce which only represent the
ray gngular direction (2D) and the spatial position (2D) intercepting a plane. Although the light field originally mpans
the glenoptic function, it is also frequently used in its reduced meaning of ray,spaee. In this document, the ray space
and the light field have the same meaning, representing 4D distribution of the light rays.

3.116

holpgraphic display

autgstereoscopic display that generates continuous wWayefront converging to each point of 4 3D
imape in space by light diffraction

Notel 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 IECVTR 62629-41-1 [4].

Notegl 3 to entry: If the angular range of the wavéfront generation does not cover the two eyes of the user, thep the
displlay is a monocular 3D display, not am“autostereoscopic display. However, in the IEC 62629 series| the
holographic display is limited to the autosfereoscopic display.

3117

holpgraphic stereogram display

autgstereoscopic display that provides discrete stereoscopic views by light diffraction

Notel 1 to entry: A full'parallax holographic stereogram display generates a discrete wavefront converging to pach
poin{ of a 3D image @and~€an be considered as the holographic display in its broad meaning.

Notel 2 to entry-Or a detailed explanation, see IEC TR 62629-41-1 [4].

3.1018

compiex-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

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

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

pas

sive 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.

gla

fra

Notel 1 to entry: Usually left and right images are displayed alternately on a screen. When a left image is displg

the |

imagde. The lenses do not need a function for focusing light.

3.2,

pasjsive glasses, pl.
glagses whose left and right lenses have complementary but fixéd-optical characteristic

sep

Notel 1 to entry: Usually left and right images are displayed on a screen with spatial or temporal multiplexing. |

spat

segment in the screen emits polarized light to display the images,candthe left and right segments have orthog

pola

to cyt off that of the right images, while the right lens passes{the’right images and cuts off the left images. |
temgoral multiplexing, left and right images are displayed\sequentially on a screen with alternating orthogra

pola

to cyt off that of the right image frames, while the right lens does the opposite.

3.2,

polarized glasses, pl.

pas
eac

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

3.2,

pas

to each other

Notel 1 to entry: "\ See polarized glasses (3.2.3) and circularly polarized glasses (3.2.5).

3.2.
cir
pas

Iinelgrly polarized glasses, pl.

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

eft lens of the active glasses is turned on to transmit the image and the right lens is turned off to cut off

2

brate displayed images on a stereoscopic display into left andiright monocular views

al multiplexing, spatially divided left and right images are displayed,at the same time on a screen; each di

ization. The left lens of the passive glasses has a polarization‘to pass the emitted light of the left imageg

izations. The left lens of the passive glasses has a pegldsization to pass the emitted light of the left image fra

3

sive glasses equipped with two_polarizers whose polarization properties are opposit
h other

Sive glasses equipped with two linear polarizers whose polarizing directions are orthog

021

vith
TV

yed,
f the

h the
ided
onal
and
the
phic
mes

11%

to

bnal

ularly polarized glasses, pl.

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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8

lenticular lens
lenticular sheet

set

3.2.

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

9

fly-eye lens

set

3.2.

spatia: hght modttatot

dev

Notel
amp

3.3
3.3.

intdrocular chromatic difference

diffe

Notel

3.3.
inte
diffq

Notel

3.3.
inte

diffgrence in luminance between left and right monocular views

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

3.3.

intdrocular crosstalk

lum
the

Notel 1 to entry: Fora-detailed measurement procedure, see IEC 62629-12-1 [2].

3.3.
3D

lum
des

of lenslets that are arranged in a plane

10

ce that spatially modulates the complex amplitude of light

1 to entry: Depending on the modulation type, the usual spatial light modulators can be lelassified
itude-only and phase-only spatial light modulators.

Terms related to performance specifications

1

rence in chromaticity between left and right monocular views

1 to entry: For a detailed measurement procedure, see IEC 62629-12~1_{2].

2
rocular contrast difference
rence in contrast between left and right monocular views

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

3
rocular luminance difference

4

nance leakage intotthe observed monocular view of an eye from the monocular image
other eye

5
crosstalk
nance leakage into an observed monocular view from other monocular images that are

gned 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].

into

for

not
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Annex A
(informative)

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

General

icitly ends up confusing readers, as these words have multiple meanings in daijly. us
pad, a brief description on how a term which includes one of these words is define
ented here to relieve readers’ confusion by indicating the reason why the shortyword cal
troupble.

Definition guidelines

1 Stereoscopic image and stereoscopic view

"Image" and "view" are treated as an output from the display device and an input to a human

eye
the
the
autq

arrgnged on the horizontal line of the display screen to control the emission of light rays

Figu
thug
ligh
diffg

respectively. However, "image" is allowed to have another meaning of perceived obje
brain as an exception because "image" is also treated as a product of "vision", which me
brain’s information processing of the optical inputdo the eyes (see Figure A.1). Multi-
stereoscopic displays make use of "group pixels")a sequence of pixels that is periodid

re A.2). Each it" pixel in the "group pixels! emits a light ray in the specified direction
all of the it" pixels have the same light direction. An "image" is composed of a grou

bt in
ans
iew
ally
see
and
p of
rom

rays in the same specified direction and therefore any two of the "images" derive f
rent light sources. This means that "images" are mutually independent. On the other h

nd,

a himan eye generally receives a plurality of "images" because it has no filter that selecfs a

spe
med

unawareness of the difference ‘tbetween "image" and "view," or readers-may can confuse W

is p

Cified "image" and thus neighboring "views" are supposed to include the same "image".
ns that "views" are not mutually independent. Readers’ confusion-may can come

resented to people with what is observed by people.

;

his
om
hat

@
R

&

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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18t pixel Nt pixel
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(a) Testimage Im4 (b) ;-Test image Imy
Figure A.2 — Structure of multi-view display?2
A.2]2 Convention in using the plural form of stereoscopic image and stereoscopig
view
In this document, "stereoscopic image" and "stereoscopic view" mean a pair of "images" [and
"views" as shown in Figure A.3. Therefare, "stereoscopic image" and "stereoscopic view"
include two "monocular images" and "monocular views", respectively. The stereoscopic display
using glasses and the two-view displaypresent a single "stereoscopic view" in this sense. [The
mulli-view display presents a collection of "stereoscopic views".

2 Taken from IEC 62629-22-1.
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Figure A.3 — Stereoscopic.images and stereoscopic views

Viewing-angle and-binecular vision

recgived by both eyesi.Readers may not notice that there is a big difference between "

and|"vision."

A.2)4

per

differences.

Integralimaging-display Imaging and vision

"Imaging“.means-signhal-processing—in the optical function of the display so that people
eiyé an object in the brain by observing the image of the object. "Imaging”

different from "vision" which is a secondary sense of human beings. Also note that "imaging" is
diffemmmmmmmmﬁ' T WHiCHT T i : ose

ion" is treated as the brain’s information processing of the optical input to the eyes in ofder

nerate an "image" in the brain; "vision" therefore has a higher-level meaning unlike "v
Ch means an input to a human eye or simple seeing. "View" can be considered as a pri
senge whereas "vision" is a secondary sense in that it needs the fusion of visual inform

view

g\ary
tion

view

can

is, therefpre,
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Annex B
(informative)

Classification of 3D display types

General

The display types-targeted described in the IEC 62629 series are classified as in Clause B.2.

B.2

B.2

The]
mea

of two-view, multi-view, integral imaging, volumetric, and holographic display types are currg

und

B.2

A sfereoscopic display is classified as follows:

a)
b)
c)
d)

B.2

An autostereoscopic display-is classified as follows:

a)
b)
c)
d)
e)
f)
g9)

putostereosecopic monocular 3D display; and

Classification

1 3D display

surement methods of a stereoscopic display using glasses and autostereoscopic disp
pr consideration in the IEC 62629 series:

stereoscopic display;

bte other 3D displays.

2 Stereoscopic display

stereoscopic display using glasses;
stereoscopic-head-mount-displtay HMD:
hutostereoscopic display; and

bte other stereoscopic displays.

3 Autostereoscopic display

fwo-view (autosteredscopic) display;

multi-view (autestereoscopic) display;

ight field fattostereoscopic) display;
ntegral'imaging (autostereoscopic) display;-and

volutmetric display;

following classification is applied in the IEC 62629 series (see,Figure B.1). [The

ays
ntly

holdgraphic display: and

etec other autostereoscopic displays.
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3D display

Stereoscopic display

Autostereoscopic
display

Stereoscopic display
using glasses

021

Volumetric

Stereoscopic HMDs Light field,

integral
imaging

Holographic

NOTE Most 3D displays provide binocular parallax and hence they can b€ classified into stereoscopic display
prindiple, however, there can be 3D displays that do not provide binocular parallax. A monocular 3D displayj
giveg depth perception by providing accommodation depth cue to a single eye is one example. Therefore, st
spegking, a stereoscopic display is a subset of a 3D display. Volumétric display, light field display, and hologr3
displlay have intersections depending on their properties. Sounje jull-parallax light field displays and full-par
holographic displays can be considered as a volumetric disglay if they reproduce ray space or wavefront
suffigiently high angular density. Holographic stereogram is\a subset of the holographic display but it can alg
conslidered as a light field display. Therefore, it is hard té&define a clear boundary among the volumetric, light
and polographic displays.

Figure B.1 — Classification of 3D displays

EC
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Relation between depth perception and 3D display

General
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The relation between depth perception and the 3D display is explained in Clause C.2, Clause

IEC 62629-1-2:2021 RLV © IEC 2021
C.3, and Clause C.4.
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Depth perception by binocular parallax when viewing a 3D display
Binocular parallax, or the difference between projections of the world onto the retinas of the two

eyes is one of the strong depth cues of humans. Stereoscopic displays provide users with

C.2
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binocular parallax to induce depth perception. When a user watches a stereoscopic display, the
user’s eyes fixate at certain left and right image points (7, and Ig) which correspond to each
other (see Figure C.1). The two eyes also rotate inward to form the retinal images of the fixated
corresponding image points at the optic axes of the eyes. When the disparity between the
fixated corresponding left and right image points (/| and Ig) is not zero, the retinal images (4,
and 4gR’) of any physical point on the 3D display screen (4) are formed at different retinal
positions in the two eyes with respect to their optic axes. This difference makes the user
perceive that the fixated image point is located at a different depth from the 3D display screen,
inducing the depth perception.

; Disparity R A

Crossing location

|

Convergence
distance

L AL
H I&r upillary dlstance
. i IEC
4\

Figure C.1 — Depth pe\g@&wn by convergence when viewing a 3D display

C.3] Convergence accg’mmodatlon conflict when viewing a 3D display

When a user watg&;@a 3D display, the eyes not only rotate inward (convergence) such fhat
theif optic axes a crossing location as explained in Clause C.2, but also change their
optical power i&e process by which the eye increases or decreases the optical powef by
conjrolling cal length of the eye lens to form a clear optical image on the retina is cqlled
accpmm n. In an ideal case, both the convergence distance (the distance from the ey to
the crossifg location) and the accommodation distance (the distance from the eye to the plane
wher{@e eye focuses) are the same and they coincide with the actual object distance (see
Flg 'c CZ) DUU tU Illdlly pUDD;b:U Lvaustys, hUVVCVUI, thc abbUllllIlUdat;Ull diatalluc odall dU Iate
from the convergence distance, and this is called vergence accommodation conflict (VAC) or
accommodation convergence conflict. Some 3D displays can also cause VAC. In most cases
where the VAC happens with such 3D displays, the accommodation is fixed to the 3D display
screen distance while the convergence distance is controlled by the disparity in the stereoscopic
views. With the VAC, the depth cue from the vergence response is not consistent with that from
the accommodation response. This VAC is generally considered as a non-desirable
phenomenon which brings side effects in 3D display viewing experiences. The side effects are
usually reduced when one of the vergence and accommodation depth cues is negligible. For
example, when the 3D image is displayed at a far distance from the eye, or when the user’s
age is high and the eye focus control capability decreases, the accommodation depth cue is
much weaker than the vergence depth cue, usually resulting in fewer side effects of the VAC.
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C.4

Horizontal-parallax-only and full-parallax 3D displa(yi(;o
©

In nfatural viewing conditions of an actual 3D object, slight&ﬁﬁérent image projections off the
3D pbject are captured at different eye positions. This d'kf\ nce in the image projections is
called parallax (see Figure C.3). The horizontal parallag*and vertical parallax refer to[the
paragllax in horizontally and vertically separated eye\wositions, respectively. In 3D display
viewing conditions, the parallax observed in the vi is often limited in terms of its ranpge,
confinuity, and directivity. The terms horizontal-patrallax-only 3D display and full-parallay 3D
display, indicate the parallax directivity that th display provides. A horizontal-parallax-pnly
3D |display presents proper parallax in hogizontally separated views but not in vertigally

nin

sepprated views. By contrast, a fuII-par@’ax 3D display presents proper parallax bot
horizontally and vertically separated vie&s.

¥

3D object‘ (\}‘\O @_' %
NN

& @, &

™ Horizontal parallax

3D object AL/

-~ Vertical parallax

©
3| & @™

IEC

Figure C.3 — Horizontal and vertical parallax
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Annex D
(informative)

Lobe

In multi-view displays treated in this document, a sequence of N pixels is repeatedly allocated
in a horizontal direction on the screen. In an ideal condition, every light ray from the ™" pixel in
the sequence passes through the viewpoint at the designed position and every light ray from
the (k + 1) pixel through the neighbouring viewpoint whose position is also designed, where &
is from 1 to N-1 and N is larger than 2 (see-Fi Figure A.1). In consequence, a sequence

secutive lobes respectively, pseudostereopsis is induced.

Side Iobe

Main lobe

Side lobe

\

Vi n: Lateral range at DVD where a
stereoscopic image » is designed to be viewed

IEC

NOT

F. Mn/IEC 62629-22-1 [3], the angular range of a lobe is measured.

viewpoints is repeatedly allocated in a horizontal direction in front of the screen
efore, intersections of light rays from the screen form an area that includes each seque
[ viewpoints (see Figure D.1). All the areas are called "lobe" and the area right'ig front of
screen and the other areas are usually called "main lobe" and "side lobe", respectivel
eft and right eyes are located in a lobe, stereopsis is induced, and if they arg located in

Figure D.1 — Lobe of autostereoscopic display
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Annex E
(informative)

Relationship between integral imaging display and light field display

The two terms of integral imaging display and light field display generally have the same

meaning. Both integral imaging displays and light field displays generate spatial and ang
distribution of the light rays corresponding to a 3D object. In a usual 2D display panel, |

ular
ight

emitted from each pixel diverges in a broad angular range without any specific direction. In

order to generate the desired light ray distribution. the integral imaging displays and li
disglays use various optical components giving directivity to each pixel light. Tyg
conjponents include an array of lenslets, pinholes, or gratings. A stack of the transmission-1
disglay panels is also used to generate light ray distribution by the combination of the{pixe
diffgrent panels. Figure E.1 illustrates a few examples of the display config-n[/'r\ations
repfoduce the light ray distribution corresponding to 3D objects. q/Q

.

Although integral imaging display and light field display share the same méa]ﬁing in generTI, it
i

is aJso observed that sometimes integral imaging displays refer to a cial case of the
field display which uses an array of lenslets or pinholes as shown in Figure E.1(a) and (b). L
emifted from each pixel is refracted by the lenslet or passes throurgQ e pinhole to form a bg
with a specific direction, acting as a ray. Therefore, the integral.imaging display transforms
divgrging light from the pixels in the display panel into theél rays with specific directi
recgnstructing the light field corresponding to the desired @\D\' agery.

O

The] relationship between the integral imaging displ <énd the light field display is historid
confused. Integral imaging is based on integral ph %raphy proposed by Gabriel Lippman
190B. In his original proposal, a screen with tinylehses was used to reproduce the light
from real objects. Since this original proposal,fintegral imaging display which uses an arra
lendlets has been a representative display teGhnique which reproduces the spatial and ang
distfibution of the light rays corresponding.io a 3D object. More recently, in 1996, "light 1
renglering" has been proposed by@%ﬁ&\: Levoy [7] who is a researcher in the fielq

computational imaging. The term "lighf¥’ field" started to be used to refer to the spatial
angpular distribution of the light rays and became popular. Although the original "light {
rendlering" is not a display tgcé que but an image rendering technique, new 3D dis
techniques which reproduce t patial and angular distribution of the light rays correspon
to g 3D object which do n e a traditional lenslet array such as an integral imaging dis
but|use new optical components like a stack of the panels, have also been proposed
devEeloped recently. adays, these 3D displays, including integral imaging displays,
sometimes called "@nt field displays" because they reproduce the spatial and ang
distfibution of th Gdht rays corresponding to a 3D object, i.e., "the light field". In this se
integral imagi Splay can be thought as a particular type of the light field display which U
an array of enslets for the reproduction of the light field. At the same time, it is also
thay the J ral imaging display has remained the most representative technique
repfodu the light field. In the IEC 62629 series, the two terms, i.e., integral imaging dis

ht field
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and| li ield display, are generally considered to have the same meaning.
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NOTE (a) and (b) are sometimes called integral imaging ‘eonfiguration more specifically.

Figure E.1 — Display configurations that reproduce the light field
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization compr
Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote interhat
o-operation on all questions concerning standardization in the electrical and electronic fields. Tjo this end
addition to other activities, IEC publishes International Standards, Technical Specifications, Téc¢hnical Rep
ublicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
reparation is entrusted to technical committees; any IEC National Committee interested in thessubject dealt
ay participate in this preparatory work. International, governmental and non-governmental otganizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with the International Organizatiol
tandardization (ISO) in accordance with conditions determined by agreement betweeh the two organizatio

20 T = 0O Q

[da)

onsensus of opinion on the relevant subjects since each technical comniittee has representation froj

Tlhe formal decisions or agreements of IEC on technical matters express, as nearly/as possible, an internat|
g
interested IEC National Committees.

IEC Publications have the form of recommendations for internationalruse’ and are accepted by IEC Nat
Gommittees in that sense. While all reasonable efforts are made to\énsure that the technical content of
Hublications is accurate, IEC cannot be held responsible for thé way in which they are used or for
misinterpretation by any end user.

h order to promote international uniformity, IEC National{Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their natiodal and regional publications. Any divergence bet
ny IEC Publication and the corresponding national or regional publication shall be clearly indicated in the I3

—

IEC itself does not provide any attestation of conformity. Independent certification bodies provide confo
ssessment services and, in some areas, access {0 IEC marks of conformity. IEC is not responsible foi
rvices carried out by independent certificatiombodies.

Il users should ensure that they have the latést edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn to the Normative references cited in this publication. Use of the referenced publicatio
dispensable for the correct-application of this publication.

= T 0 0O J =Z T

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

o i Y

IEC|62629-1-2yhas been prepared by IEC technical committee 110: Electronic displays. It
Intefrnational~Standard.
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Thig second edition cancels and replaces the first edition published in 2013. This ed
conptitutes a technical revision.

tion

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.
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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

Thig document was drafted in accordance with ISO/IEC Directives, Part 2, and develope

acc

at www.iec.ch/members_experts/refdocs. The main document types developed, by IEC
des

In this standard, the following print types are used:

A lig

brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;@vail

Cribed in greater detail at www.iec.ch/standardsdev/publications.

Terms defined within Clause 3: in italics type.

din
hble
are

t of all the parts in the IEC 62629 series, under the general title 3D display devices, can be
found on the IEC website.

Thel committee has decided that the contents of this document will remain unchanged until the

staljility date indicated on the IEC website under wehstore.iec.ch in the data related to|the

spetkific document. At this date, the document will be

e feconfirmed,

e Wwithdrawn,

e feplaced by a revised edition, or

e BAmended.
IMPORTANT - The "colour inside" logo on the cover page of this document indicales
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

Scope

Il allaZeYaXeYal H

This
3D
ster

The]

For

ISO|
add

3.1

3.1.
3D
disp

Note
para
dept
usug
dept

3.1.
stel
3D

4 £ 2l Lot £ 4l + H L H o + £ 4l ol ol H
pal LUT TV UULJ HIUVIUUO Aa 1Mol UT 11T LUIIIIIIIUIUyIUO uaralt dro IIGL.{UUIILI)’ UoTU ITT UTOoUIT
lisplay technologies in the IEC 62629 series. Terms for various 3D display technologie
eoscopic, autostereoscopic, volumetric, and holographic displays are included.

Normative references

re are no normative references in this document.

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

and IEC maintain terminological databases for dse”in standardization at the folloy
fesses:

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

SO Online browsing platform: available athttp://www.iso.org/obp
General terms

1
Hisplay
lay device giving depth pereeption with physiological depth cues

1 to entry: Physiological depth cues include accommodation, convergence, binocular parallax, and m
lax. The 3D display provides users with all or some of the physiological depth cues so that they can per
h. Physiological depth-cues should be distinguished from pictorial depth cues which can also be provided b
| 2D displays. Pictoerial/depth cues are features in an image that give a hint of the depth. Examples of pic
h cues are texture‘gradient, shadow, occlusion, and vanishing lines. See Annex C.

2
eoscopic display
isplay.providing binocular parallax

ing
5 on

ving

btion
eive
y the
orial

Not

1 to-entr: See-altlostereoscopic-displav (3.1 3) _Eor classification-of-the-3D displavs-—see-Anrnhex-B
Y g (e SRR 7 Lihak g )

3.1.

3

autostereoscopic display

ster

Note

3.1.
two
two

eoscopic display that requires no viewing aids

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

4
-view display
-view autostereoscopic display

autostereoscopic display providing one stereoscopic view

Note

1 to entry: See multi-view display (3.1.5).
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5
ti-view display
ti-view autostereoscopic display

autostereoscopic display providing multiple stereoscopic views

Note

3.1.

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

6

integral imaging display
integral imaging autostereoscopic display
light field display

021

autq

Notel
auto
a prg
IEC
the |

Note
displ
displ

Notel
toa
Anng

3.1.
VOX
voly

Notel
poin

3.1.

voliimetric display

autd

3.1,
stetl
pair

Notel
and

3.1.
stel
pain

stereoscopic display that reproduces ray space

1 to entry: Depending on the light field or ray space that the display reproduces, the display may hot b
stereoscopic display. For example, if the reproduced light field allows the user to recognize information or
-defined authorized condition, then the display is a secure display, not an autostereoscopicdisplay. But i
52629 series, the light field is limited to the one corresponding to the 3D images such that the display reprodd
ght field is an autostereoscopic display.

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

3 to entry: An integral imaging display is the same as a light field display.)Sometimes, though, it could
subset of the light field display which uses an array of lenslets or pinhol€s for the reproduction of light field
x E.

7
el
me pixel which can be addressed to control itsdight intensity

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

8

stereoscopic display which formsia set of voxels distributed in space

¢
eoscopic image
of images with parallax shown on a stereoscopic display

1 to entry: Stereescopic images are made by capturing images of an object from slightly different posi
bre used as output.of a stereoscopic display. See Annex A.

10
eoscopic view
of sights provided by a stereoscopic display, which induce stereopsis

Not

e an
ly at
h the
cing

, the
field

refer
See

hage

ions

1 to-onte: Storaoecopioiaw—ie—aonaralbhnot thao cama ac ctoranccanic mana ln comao cacoc maora t
g P -

singl

3.1.

p 1) P
e monocular image is projected on the retina of an eye by crosstalk. See Annex A.

1

monocular image

one

Note

3.1.

part of a stereoscopic image

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

12

monocular view

one

Note

part of a stereoscopic view

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

Notel 1 to entry: See Annex D.

3.1

ray|space
light field
spatial and angular distribution of light rays

Notel 1 to entry: Distribution of the light rays in a space can be described by a plenoptic’function, also called
field] which represents intensity as a 7D function of spatial position (3D), direction (2D), wavelength (1D),
polafization (1D) of the rays. The 7D plenoptic function can be reduced to a 4D ray,'space which only represent

ray
the
and

3.1

holpgraphic display
autgstereoscopic display that generates continuous wayefront converging to each point of 3
image in space by light diffraction

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

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

3.1

holpgraphic stereogram display
autgstereoscopic display that provides discrete stereoscopic views by light diffraction

Notel 1 to entry: A full'parallax holographic stereogram display generates a discrete wavefront converging to
poin] of a 3D image andCan be considered as the holographic display in its broad meaning.

Notel 2 to entry:-\FOr a detailed explanation, see IEC TR 62629-41-1 [4].

3.1

complex-amplitude
cohuahm.mmaﬂbg.amﬂﬂ;ﬂe.anﬂ.nhas&.ﬂm@ma&e—

autostereoscopic display

{15

gngular direction (2D) and the spatial position (2D) intercepting a plane. Although the light field originally m
glenoptic function, it is also frequently used in its reduced meaning of ray,space. In this document, the ray s
he light field have the same meaning, representing 4D distribution of the light rays.

16

N7

{18

light
and
5 the
Bans
bace

3D

h the
the

each

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

3.1

.19

wavefront

loc

us 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

pas

sive 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.

gla

fra

Notel 1 to entry: Usually left and right images are displayed alternately on a screen. When a left image is displg

the |

imagde. The lenses do not need a function for focusing light.

3.2.2
pasjsive glasses, pl.
glagses whose left and right lenses have complementary but fixéd-optical characteristic

sep

Notel 1 to entry: Usually left and right images are displayed on a screen with spatial or temporal multiplexing. |

spat

segment in the screen emits polarized light to display the images,candthe left and right segments have orthog

pola

to cyt off that of the right images, while the right lens passes{the’right images and cuts off the left images. |
temgoral multiplexing, left and right images are displayed.sequentially on a screen with alternating orthogra

pola

to cyt off that of the right image frames, while the right lens does the opposite.

3.2
polarized glasses, pl.

pas
eac

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

3.2,

pas

to each other

Notel 1 to entry: "\ See polarized glasses (3.2.3) and circularly polarized glasses (3.2.5).

3.2.
cir
pas

IineI:rIy polarized glasses, pl.

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

eft lens of the active glasses is turned on to transmit the image and the right lens is turned off to cut of]

brate displayed images on a stereoscopic display into left andiright monocular views

al multiplexing, spatially divided left and right images are displayed,at the same time on a screen; each di

ization. The left lens of the passive glasses has a polarization‘to pass the emitted light of the left imageg

izations. The left lens of the passive glasses has a pelarization to pass the emitted light of the left image fra

sive glasses equipped with two_polarizers whose polarization properties are opposit
h other

Sive glasses equipped with two linear polarizers whose polarizing directions are orthog

021

vith
TV

yed,
f the

h the
ided
onal
and
the
phic
mes

11%

to

bnal

ularly polarized glasses, pl.

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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8

lenticular lens
lenticular sheet

set

3.2.

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

9

fly-eye lens

set

3.2.

of lenslets that are arranged in a plane

10

spalt.a: hght modttator

dev

Note
amp

3.3
3.3.

ce that spatially modulates the complex amplitude of light

1 to entry: Depending on the modulation type, the usual spatial light modulators can be lelassified
itude-only and phase-only spatial light modulators.

Terms related to performance specifications

1

intdrocular chromatic difference

diffe

Notel

3.3.
inte
diffq

Notel
3.3,

inte
diffe

Notel

3.3.

rence in chromaticity between left and right monocular views

1 to entry: For a detailed measurement procedure, see IEC 62629-12~1_{2].

2
rocular contrast difference
rence in contrast between left and right monocular views

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

3
rocular luminance difference
rence in luminance between left apd right monocular views

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

4

intdrocular crosstalk

lum
the

Note

3.3.
3D

lum
des

nance leakage intotthe observed monocular view of an eye from the monocular image
other eye

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

|5

crosstalk

nance leakage into an observed monocular view from other monocular images that are
gned 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].

into

for

not
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Annex A
(informative)

Definition guidelines for terms which include

"image", "view" or "vision"

General

icitly ends up confusing readers, as these words have multiple meanings in daijly. us
pad, a brief description on how a term which includes one of these words is define
ented here to relieve readers’ confusion by indicating the reason why the shortyword cal
troupble.

Definition guidelines

1 Stereoscopic image and stereoscopic view

021

"Image" and "view" are treated as an output from the display device and an input to a human

eye
the
the
autq

arrgnged on the horizontal line of the display screen to control the emission of light rays

Figu
thug
ligh
diffg

a himan eye generally receives a plurality of "images" because it has no filter that selec
This

spe
med

unawareness of the difference\between "image" and "view," or readers can confuse wh{

pres

respectively. However, "image" is allowed to have another meaning of perceived obje
brain as an exception because "image" is also treated as a product of "vision", which me
brain’s information processing of the optical input{o the eyes (see Figure A.1). Multi-
stereoscopic displays make use of "group pixels")a sequence of pixels that is periodid

re A.2). Each it" pixel in the "group pixels! emits a light ray in the specified direction

all of the it" pixels have the same light direction. An "image" is composed of a grou
rays in the same specified direction and therefore any two of the "images" derive f

Cified "image" and thus neighboring "views" are supposed to include the same "image".
ns that "views" are not mutually independent. Readers’ confusion can come f

ented to people with whatiis observed by people.

;

bt in
ans
iew
ally
see
and
p of
rom

rent light sources. This means that "images" are mutually independent. On the other hand,

ts a

rom
tis

@
R

&

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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18t pixel Nt pixel
(the right end in (the left end in
the group) the group)
Group pixels Group pixels
attached to a lenslet
Display screen —
I—IZAII"ll/ \llllll\ngg\l—I
J ) — é< | NAYA
Lens sheet
Lenslet N
18t light rays Nt light rays
Light direction Light direction
IEC
(a) Testimage Im4 (b) ;-Test image Imy

Figure A.2 — Structure of multi-view display?2

A.2]2 Convention in using the plural form of stereoscopic image and stereoscopig
view

In this document, "stereoscopic image" and "stereoscopic view" mean a pair of "images" [and
"views" as shown in Figure A.3. Therefare, "stereoscopic image" and "stereoscopic view"
include two "monocular images" and "monocular views", respectively. The stereoscopic display
using glasses and the two-view displaypresent a single "stereoscopic view" in this sense. [The
mulli-view display presents a collection of "stereoscopic views".

2 Taken from IEC 62629-22-1.
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Stereoscopic image Stereoscopic images
r 1 1
Stereoscopic Stereoscopic  Stereoscopic
@ Monocular . . .
@ l«— image image image image

/ \ / \ Stereoscopic display @@ @ 8
using glasses
4_ Monoc!
hV4 \ / image
Multi-view display

ular

________

i M \
1 il !
| i @ i Monocular A O © D, Monoc
1 7 Y W, N3
i i @ view <7 AN S AN
! H i <Y AN o _r view
\ H 1 ’ A I N (N i Sl Sy
. AN / { H] Vi \ \
1 i) h i H
t—Y—) i H [H H 1
- i .- P P
Stereoscopic view i 5j :i E@ i @ EE @ !
1 1 1
I\ "I‘\ 1"“ '”\ /’
L ) J L J
T T T
EC Stereoscopic  Stefeoscopic  Stereoscopic
view view view
L J
Y
Stereoscopic views
() Stereoscopic display using glasses (b) Multi-view display

Figure A.3 — Stereoscopic.images and stereoscopic views

ylar

IEC

A.2{3 View and vision

"Vigion" is treated as the brain’s information processing of the optical input to the eyes in ofder
to generate an "image" in the lorain; "vision" therefore has a higher-level meaning unlike "view"
whicth means an input to a human eye or simple seeing. "View" can be considered as a prlg\ary
senpe whereas "vision" is a secondary sense in that it needs the fusion of visual informaftion
recgived by both eyesi.Readers may not notice that there is a big difference between "view
and|"vision."

A.2{4 Imaging and vision

"Imaging"“.means the optical function of the display so that people can perceive an object in|the
brain by  observing the image of the object. "Imaging" is, therefore, different from "vision" which
is a|se¢ondary sense of human beings. Also note that "imaging" is different from "image", which

is a

r e dtentay—RenT : i o :
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Annex B
(informative)

Classification of 3D display types

B.1 General

The display types described in the IEC 62629 series are classified as in Clause B.2.

B.2] Classification

B.2)1 3D display

The| following classification is applied in the IEC 62629 series (see, Figure B.1).
megdsurement methods of a stereoscopic display using glasses and autostereoscopic disp
of two-view, multi-view, integral imaging, volumetric, and holographic display types are currg
under consideration in the IEC 62629 series:
a) ptereoscopic display;

b) monocular 3D display; and

c) pther 3D displays.

B.2|2 Stereoscopic display
A sfereoscopic display is classified as follows:

a) ptereoscopic display using glasses;
b) stereoscopic HMD;

c) futostereoscopic display; and

d) pther stereoscopic displays.

B.2|3 Autostereoscopic display
An autostereoscopic display-is classified as follows:

a) fwo-view (autostereoscopic) display;

b) multi-view (autestereoscopic) display;

c) light field fautostereoscopic) display;

d) [ntegralimaging (autostereoscopic) display;
e) yolumetric display;

The
ays
ntly

f) holographic display; and

g) other autostereoscopic displays.
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3D display

Stereoscopic display

Autostereoscopic
display

Stereoscopic display
using glasses

Volumetric

Stereoscopic HMDs

Light field,
integral
imaging

Holographic

NOTE Most 3D displays provide binocular parallax and hence they can b€ classified into stereoscopic display
prindiple, however, there can be 3D displays that do not provide binocular parallax. A monocular 3D displayj
giveg$ depth perception by providing accommodation depth cue to a single eye is one example. Therefore, st
spegking, a stereoscopic display is a subset of a 3D display. Volumétric display, light field display, and hologra
displlay have intersections depending on their properties. Some_full-parallax light field displays and full-par
holographic displays can be considered as a volumetric display if they reproduce ray space or wavefront

EC

s. In
that
rictly
phic
Allax
with

suffigiently high angular density. Holographic stereogram is\a subset of the holographic display but it can algo be

consjidered as a light field display. Therefore, it is hard to<define a clear boundary among the volumetric, light
and holographic displays.

Figure B.1 — Classification of 3D displays

ield,
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