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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 

 
EYEWEAR DISPLAY –  

 
Part 1-2: Generic – Terminology 

 
FOREWORD 

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

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

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

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

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

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

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

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

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

IEC 63145-1-2 has been prepared by IEC technical committee TC 110: Electronic displays. It 
is an International Standard. 

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

Draft Report on voting 

110/1432/FDIS 110/1443/RVD 

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

The language used for the development of this International Standard is English. 

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. 
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A list of all parts in the IEC 63145 series, published under the general title Eyewear display, 
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  

• reconfirmed, 

• withdrawn, 

• replaced by a revised edition, or 

• amended. 
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EYEWEAR DISPLAY –  
 

Part 1-2: Generic – Terminology 
 
 
 

1 Scope 

This part of IEC 63145 provides terms that are used in the field of eyewear displays for 
augmented reality, virtual-reality, mixed reality, and the image or video rendering on these 
displays. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

3.1 General 

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:  

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

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

3.2 Classification of terms 

Terms for eyewear displays, their optical systems, and image rendering are classified as follows: 

• display types (3.3) 

• computer-generated visual environment (3.4) 

• display optical system and related terms (3.5) 

• optical performance related terms (3.6) 

• performance characteristics (3.7) 

• visual ergonomics (3.8) 

• display electronics and related terms (3.9) 

• terms related to image rendering (3.10) 
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3.3 Display types 

3.3.1  
eyewear display 
EWD 
display that is worn on the user’s eye or worn close to the eye in order to provide dynamically 
addressable visual information to the user  

Note 1 to entry: Detailed explanations are given in IEC TR 63145-1-1:2018, 4.1 [1]1. 

Note 2 to entry: Eyewear displays include spectacle-mounted, head-mounted and contact lens displays. 

Note 3 to entry: The head-mounted display is usually referred to as a headwear. In a few cases, HMD is used for 
“helmet-mounted display” or “head-mounted device”. 

Note 4 to entry: There are several mount types: head mount, helmet mount, headset, goggle, visor and devices 
with similar applications, etc. See IEC TR 63145-1-1:2018, Clause 4 [1].  

3.3.2  
contact lens display 
eyewear display that is worn on the user’s cornea in the same way as a contact lens 

3.3.3  
virtual-image display 
device that optically or holographically forms a virtual-image  

Note 1 to entry: In ISO 9241-302:2008 [4], 3.4.52, “virtual-image display” is defined as “device that optically or 
holographically forms a virtual-image”; however in this definition “a virtual-image” is ambiguous (see 3.5.1 
“virtual-image optical system”).  

[SOURCE: ISO 9241-302:2008 [4], 3.4.52, modified – a note has been added.] 

3.3.4  
head-mounted display 
HMD 
eyewear display that is mounted on the user’s head, using a mechanical support other than a 
spectacle frame  

3.3.5  
see-through 
superimposition of an image(s) or a video onto the whole or part of the user’s real-world field 
of view 

Note 1 to entry: The superposition is achieved by means of a partially transmissive or reflective optical element. 

[SOURCE: ISO 9241-302:2008 [4], 3.5.45, modified – “or a video”, “the whole or part of” and 
“real-world” have been added to the definition and a note has been added.] 

3.3.6  
optical see-through display 
transmission or projection virtual-image display that the user can see through in at least part of  
the user's real-world field of view  

___________ 
1  Numbers in square brackets refer to the Bibliography. 
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3.3.7  
video see-through display 
immersive HMD that provides a display that combines a video camera view of the real-world 
with overlaid computer-generated visual information 

Note 1 to entry: See 3.4.7 for the meaning of “immersive”. 

3.3.8  
monocular display device 
device in which the virtual-image is visible to a single eye 

[SOURCE: ISO 9241-302:2008 [4], 3.5.38, modified – in the definition, the term “virtual” has 
been added and “one eye” has been replaced with “a single eye”.] 

3.3.9  
binocular display device 
device in which different displays or parts of the display are presented to the left and right eyes 
via different optical axes 

Note 1 to entry: In the context of eyewear displays, the term relates to virtual-image creation due to the close 
proximity of the source from the eye. 

Note 2 to entry: The binocular display device is sometimes called a dual-view display device.  

Note 3 to entry: The images displayed can be the same (as in a single-view binocular display device) or slightly 
different, e.g., to provide a stereoscopic view 

[SOURCE: ISO 9241-302:2008 [4], 3.5.5, modified – the sentence "a slightly different image of 
the same target is " is changed to "different displays or parts of the display are”, and the phrase 
"via different optical axes" and the notes have been added.] 

3.3.10  
single-view binocular display device 
device in which the same or slightly different virtual-images are presented to the left and right 
eyes via different optical systems  

3.3.11  
bi-ocular display device 
device in which the same image is presented to the left and right eyes via optical axes split 
from a common one  

3.3.12  
waveguide display device 
device that uses a transparent or semi-transparent substrate to observe the real-world and fully 
or partially guide the light by total internal reflection from the image display to the eyes of the 
viewer 

3.3.13  
image display 
display device that outputs images or video information to the eyewear system 

Note 1 to entry: The term “imager” is sometimes used for “image display”. However, that term is ambiguous as it is 
also used to mean “image sensors”, and therefore is to be avoided.  

Note 2 to entry: The term “image source” is sometimes used for “image display”. 

Note 3 to entry: Image displays include emissive type displays, such as OLED or micro-OLED, micro-LED and non-
emissive types such as LCD, DLP and LCOS. 
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3.4 Computer-generated visual environment 

3.4.1  
virtual-reality 
VR 
3D computer-generated environment in which viewers are immersed and giving the sense of 
being in another space different from their real-world  

Note 1 to entry: Only computer-generated visual environments similar to the real-world are considered here, though 
further sensations such as sound, touch, perception of odour or scent or similar can be involved.  

Note 2 to entry: See 3.4.7. 

3.4.2  
augmented reality 
AR 
direct view of the real-world supplemented or modified by overlaying computer-generated visual 
graphics/video and/or other information or sensation 

Note 1 to entry:  Augmented reality comes with or without spatial registration of the virtual objects onto the real-world 
environment [2],[3]. In the case where there is no spatial registration, AR is referred to as ”assisted reality” instead.  

3.4.3  
augmented virtuality 
AV 
environment in which images of real objects are inserted into a predominantly virtual computer-
generated environment by means of real sensory inputs for implementing the virtual 
environment  

3.4.4  
mixed reality 
MR 
continuum that encompasses virtual-reality (VR), augmented reality (AR), and augmented 
virtuality (AV)   

3.4.5  
extended reality 
XR 
extension of human experiences related to various senses (e.g., existence, cognition) and 
interaction between machine and human in real and computer-generated virtual environments 

Note 1 to entry:  The 'X' in XR is simply a variable that can stand for A of the AR, the V of the VR, and the M of the 
MR. 

3.4.6  
hyper reality 
XR with computer-modified vision, audio or other sensations of the real-world that provide 
information beyond the capability of the human senses, for example, x-ray vision or ultra-
auditory sensing  

3.4.7  
immersive, adj. 
state produced by a computer-generated image and/or sound that appears to surround the user 
in three-dimensions  

Note 1 to entry: The state may include audio/hearing, haptics, smell, etc.  

iTeh STANDARD PREVIEW
(standards.iteh.ai)

IEC 63145-1-2:2022
https://standards.iteh.ai/catalog/standards/sist/0350012f-d0af-44f9-bdea-1d777c23b535/iec-

63145-1-2-2022



IEC 63145-1-2:2022 © IEC 2022 – 9 –  

3.5 Display optical system and related terms 

3.5.1  
virtual-image optical system 
optical system that collects focus points made by extensions of diverging rays from an object 
where the image is magnified 

Note 1 to entry: For head-mounted and eyewear displays, an image display is applied instead of a real object.  

Note 2 to entry: The word ”virtual” is frequently used when viewing by means of digital media, and in this case the 
meaning refers to EWD. See 3.4.1. 

3.5.2  
field of view  
FOV 
angular region as observed from the viewer’s eye point, subtended by the visible area of the 
displayed virtual-image (in AR, VR, and MR devices) and of the perceived real-world view in 
case of an optical see-through display   

3.5.3  
eye point 
location where the centre of an eyewear device or the centre of the exit pupil of the EWD is 
positioned   

Note 1 to entry: The eye point is generally located within the exit pupil of the eyewear display.  

Note 2 to entry: The design eye point is often located at the centre of the device's exit pupil.  

Note 3 to entry: In some designs, the apex of the cornea of the user is taken as reference instead of the eye pupil of 
the user. 

3.5.4  
eye relief 
distance from the cornea of the eye to the closest optical element of the virtual-image display 

Note 1 to entry: Refer to Note 2 and Note 3 in 3.5.3. 

Note 2 to entry: In some designs the apex of the cornea of the user is taken as reference. 

[SOURCE: ISO 9241-302:2008 [4], 3.5.21, modified – the notes have been added.]  

3.5.5  
eye rotation 
<physiology> rotation of the eye by a coordinated action of the extra-ocular muscles to view the 
virtual-image displayed by the AR, VR or MR device  

Note 1 to entry: For measurement purposes, the centre of rotation is considered to be about 13 mm behind the 
corneal apex, and about 10 mm behind the pupil. 

3.5.6  
eye rotation 
<metrology> angular scanning method that simulates the natural rotation of the human eyeball 
about its centre when gazing over the visual field  

Note 1 to entry: For measurement purposes, the centre of rotation is considered to be about 13 mm behind the 
corneal apex, and about 10 mm behind the pupil.  

3.5.7  
pupil rotation 
<physiology> pivot motion about the eye's pupil for viewing the virtual-image display by the AR, 
VR, and MR  
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