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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bodies
members of ISO or IEC participate in the development of International Standards through

technical
that are
technical

committees established by the respective organization to deal with particular fields of technical activity.
ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations,

governmental and non-governmental, in liaison with ISO and IEC, also take part in the work.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types

of docu :
[EC Diregtives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

[SO and [EC draw attention to the possibility that the implementation of this document.may in
use of (a) patent(s). ISO and IEC take no position concerning the evidence, validity orqpplicabili
claimed patent rights in respect thereof. As of the date of publication of this document;/ISO and IE
received [notice of (a) patent(s) which may be required to implement this document:- However, impl

the IS0/

volve the
Lty of any
C had not
bmenters

are cautiponed that this may not represent the latest information, which may bé gbtained from the patent

databasel available at www.iso.org/patents and https://patents.iec.ch. 1SOand IEC shall not
responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and
constitutle an endorsement.

be held

does not

For an eyplanation of the voluntary nature of standards, the meahing of ISO specific terms and expressions
related J'? conformity assessment, as well as information.about ISO's adherence to the Woild Trade

Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/forew

brd.html.

In the IEC, see www.iec.ch/understanding-standards.

This doqument was prepared by Joint Technical?Committee ISO/IEC JTC 1, Information technology,

Subcommittee SC 24, Computer graphics, image processing and environmental data representation.

Any feedback or questions on this document should be directed to the user’s national s
body. A| complete listing of these ~bodies can be found at www.iso.org/members.h

tandards
'ml and

www.ieclch/national-committees.
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Introduction

Market research assessed the requirement for standards and guidelines to help shape best practice in the
application and use of augmented reality (AR) and virtual reality (VR). AR/VR technologies are continuing
to evolve, this document recognizes this by addressing relevant concepts that may be applied to future
and emerging technologies, and this document supplies specific examples to illustrate various categories
of concern that should be considered for safe use. Although platform and other AR/VR guidelines exist,
this research pointed to a need to establish formalized industry standards for best practice guidelines for
the safe usage of AR/VR across a broad range of domains. Following this market research, BSI consulted
with many key stakeholders in the sector and ran workshops to discuss specific AR/VR standards ideas
and to assess key priorities for standards development in this area. AR/VR health and safety (H&S) was

unanimo|
sector if

H&S is a concern for all industry sectors, but in certain areas such as the built envigonment,
simulatiqn, first responder training and manufacturing and utilities, adoption of AR/VR is being

because
stakehol

Safeim
motion

and othdr effects could cause serious safety concerns in many environments. There are variou
that confribute to this, including the design and development of conteht, the device set-up (e.g. d
correctly] positioned on the users’ head), the space in which the dewice is used, time spent imme
more. What may be considered as safe is also affected by the situation (e.g. home use vs industrial

the sect

full gamyt of AR/VR use into account to provide holistic guidance for the market.

For this dlocument, sound and haptics are less significant.than visual modes and are thus consider]
scope. Dgspite this, it is acknowledged that, particularlzin industrial settings, accurate audio fidelit
an imporftant training consideration.

Our undgrstanding of AR/VR safety is still deyeloping so this document will initially provide guid

organiza
This doc
mitigate

and repgrting. Noting the rapid ,development of AR/VR technologies, this document will be

at appro
previous

a) ARa
b) ente
c¢) with

This doc

categorigst“These interests are categorized as such:

usly a major area of concern for stakeholders, and one they felt could hold back the grow
not addressed.

H&S is not being appropriately considered. This document will provide’ surety t
lers that the technology can be used safely across sectors and by consumers.

ersion is a key area of H&S concern for stakeholders. VR, in particulareanlead to users exp
ickness and disorientation, and disconnects users from their dmimediate surroundin

of activity (e.g. training in a call centre vs at height onra building site). This document wil

fions and consumers to consider when using the technology, and in the development of
iment will achieve this by describing risks and considerations of AR/VR use, provide gu
these potential issues, and finally provide AR/VR specific templates and tools for risk as

briate moments to reflect-new technological developments if and when they introduce
y considered. The annexmaterials provide particular considerations for:

nd VR distinctly;
‘'prise and cefisumer usage distinctly; and
fn particular sectors/scenarios.

ment has been developed with consideration of the needs of stakeholders belonging to

th of the

military
hindered
AR/VR

priencing
os, these
s factors
evice not
sed, and
use) and
take the

ed out of
y may be

blines for
content.
dance to
sessment
updated
risks not

wo main

1) anenterprise perspective, consisting of organisations that are implementing or managing the use of AR/
VR, and therefore providing guidance to employees on safe use practices. This enterprise perspective

also

encompasses technology manufacturers or other service providers; and

2) aconsumer perspective, informing technology manufacturers how to ensure safe use of devices by end
consumers, and informing consumers of risks they should be cognizant of (e.g. how VR may impact post-
use motor sKills).
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The reality-virtuality continuum

Milgram and Koshono first conceptualised the VC from the real environment to the virtual environment!l.
Reality, AR, AV and VR are all positioned on the VC as shown in Figure 1.

Mixed reality (MR)

Real Augmented Augmented Virtua

1

envjronment reality (AR) virtuality enviropnpent

The focup of this document is on AR and VR which are well-defined reality modés that have been
several decades.

Distinguishing virtual from real

In devel

considered. A real object has an objective existence, whereas in the\VC context, a virtual objectis ¢
generatefl. Similarly, a real image has luminosity at the point.where it appears to be located w
virtual ithage has no luminosity at its apparent position. These goncepts are well established in opt

Differentl aspects of distinguishing reality from virtuality are shown in Figure 2. The observer c4g
real objeft (A) directly or indirectly via a real or virtualimage. Further, a virtual object (AA) can b

by comp
head mo

a) dire

b) indifect viewing of the same real object from a real computer synthesized image;

) Vie::|ing of a real image from avittual object; and

d) vie

The HMI) can access the camera and computer data via wireless technology or other similar technd

v w |

Virtuality continuum (VC)

igure 1 — Reality Virtuality (RV) Continuum (adapted from Milgram andKishonol[!l

pping taxonomies for the VC, concepts of real and virtual/images and objects also ne

Tlter that can be viewed as areal image or virtial image in the case of a stereoscopic display
nted displays may allow:

¢t viewing of a real image of a real object;

ing of a virtual image-simultaneously.

U

n use for

ed to be
bmputer-
hereas a
icsl3l.

n view a
b created
.Modern

logy.
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Figure

2 — Different aspects of distinguishing reality from virtuality adapted from Milgra

Kishonol1l, and Stothard and Shiranai 2023[4]
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Computer graphics, image processing and environmental
data representation — Augmented and virtual reality safety
— Guidance on safe immersion, set up and usage

1 Sco

De

This doc
used in
conseque
there is f

This doc
augment

a) setti
b) setti
c) safe
d) safe

This doc
addresse

This doc
stimulus
possible
onsafeu
AR/VRu

NOTE
environm

2 Nor

There ar

3 Terni

iment specifies how augmented reality (AR) and virtual reality (VR) devices are to.be/sq
he enterprise workplace in a manner that ensures health and safety (H&S) is maintai
nces are understood, and additional risks are not introduced. Within this concept of sd
articular focus on guidance around safe immersion (time) and safety in the workplace.

hment defines the concepts of AR, VR, the virtuality continuum and other{agsociated term
bd virtuality and mixed reality. This document provides guidance on:

hg up AR systems;
hg up VR systems;
1sage and immersion in AR systems both in the consumer;and enterprise domains;
isage and immersion in VR systems both in the consumeér and enterprise domains.

iment focuses on visual aspects of AR and VR. Qther modes such as haptics and olfactor]
d within this document.

iment covers both the hardware (the physical AR/VR head mounted displays) and areas
(the environments and graphics displayed in those headsets). This document does not
Visual stimulus scenarios; focus is dixected toward those areas that are known to have imyj
be. This specifically includes the soutce vection (visual illusion of self-motion in physically s
sers) and/or motion (physical mevement of AR/VR users) and associated safe use conside

AR/VR have some shared safety concerns, but many are distinct to AR or VR and a consumer or ¢
ent. As such all of these age In“scope, and this document is structured to account for these differen

Imative references

b no normative-references in this document.

ms, definitions and abbreviated terms

et up and
hed, H&S
fe usage,

s such as

y are not

of visual
cover all
lications
ationary
rations.

nterprise
Ces.

3.1 Te
For the p
[SOand I

Fhts-and-definitions
urposes of this document, the following terms and definitions apply.

EC maintain terminology databases for use in standardization at the following addresses:

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

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

© ISO/IEC 2024 - All rights reserved

1


https://www.iso.org/obp/ui
https://www.electropedia.org/
https://standardsiso.com/api/?name=398f7b1ce55f8e60701511df997375fe

3.11

ISO/IEC 5927:2024(en)

augmented reality

AR

interactive experience of a real-world environment whereby the objects that reside in the real world are
augmented by computer-generated perceptual information

Note 1 to entry: AR Systems are further defined in ISO/IEC 18039:2019.

[SOURCE
3.1.2

:1S0 18038:2020, 3.2, modified — added note 1 to entry.]

augmented virtuality

AV

merging

3.1.3
consumye
comprisi

Note 1 to

3.1.4

enterprise environment

people a

environment

3.1.5

XR
real-and-
technolo

Note 1 tg
environm

3.1.6
field of v
FOV

extent (i horizontal and vertical axis.angles) of the observable world that is seen from the viewer’s

[SOURCH

3.1.7
mixed r¢
MR

display c

Note 1 to

[SOURCH

pf real-world objects into virtual worlds.

I environment
hg of the family and the related cultural, sociological and economic factors

entry: In this document, the Consumer Environment for AR/VR refers to individuals using AR/VR

hd systems are integrated into an organisation, such as a large business, classroom, or

virtual combined environments and human-machine interactions generated by ¢
by and wearables

entry: Within this document, XR is used as-an umbrella term encapsulating AR, VR, MR
ents

iew

: 1SO 23019:2022, 3.5.5]

bality
bntinuum inswhich both real and virtual images are combined in some way and in some pj

entry: Augmented reality (AR) and virtual reality (VR) are considered to be on the mixed reality c

- ISQ/VTEC TR 23843:2020, 3.4]

devices.

training

omputer

hnd other

position

oportion

bntinuum.

3.1.8

real image
image which can be received on a surface

[SOURCE
3.1.9

:1S0O 10934:2020, 3.1.75.3]

virtuality continuum

VC

continuum of states from physical reality, through augmented reality, augmented virtuality, to wholly
computer-generated virtual reality

Note 1 to entry: This is also known as the reality-virtuality continuum.

© ISO/IEC 2024 - All rights reserved
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Note 2 to entry: The continuum of states is illustrated in Figure 1.

3.1.10

virtual image

image at an arbitrary viewpoint (3.1.4) that is generated by collecting visible photo information from real
images

[SOURCE: ISO/IEC 23488:2022, 3.1.5]

3.1.11
virtual reality
VR

set of artificial conditions created hy computer and dedicated electronic devices that simulate visual images

and possjbly other sensory information of a user’s surrounding with which the user is allowed tolirteract

[SOURCE}: 1S0O 9241-394:2020, 3.8]

3.1.12
visually finduced motion sickness
VIMS
motion sjckness-like symptoms induced by perceived motion within the visual\énvironment, suchl as when
watching movies and screen images of video games

Note 1 to|entry: The symptoms can include dizziness, vertigo, sweating, odd*feelings in the stomach, arjd nausea,
which car] progress to vomiting.

[SOURCE}; 1SO 9241-394:2020, 3.1]

3.2 Abbreviated terms

2D two dimensional

3D three dimensional

API application programming interface
AR augmented reality

AV augmented virtuality

BLE Bluetooth® 2 low energy

CGI computer generated imagery
DOF depth of field

FOV field of view

GPS global positioning system

H&S health & safety

HMD head mounted display

IPD interpupillary distance

MR mixed reality

OEM original equipment manufacturer
PPE personal protective equipment

© ISO/IEC 2024 - All rights reserved
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RV reality virtuality

SLAM simultaneous localisation and mapping

SSQ simulator sickness questionnaire

uvc ultraviolet c

VC virtuality continuum

VIMS visually induced motion sickness

VR virtaalreality

VST video see through

WHS work health & safety

a Bluetooth® is an example of a suitable product available commercially. This infofmation is given for the

conveniehce of users of this document and does not constitute an endorsement by ISO or IEC of thig product.

4 AR/|VR technologies

4.1 General

This clause describes enabling technologies for AR and VR and:the classification of Head Mounted| Displays
that are §he primary means of implementing AR/VR systems¢for the user.

4.1.1 R enabling technologies

There arp three key AR enabling technologies: tracking, display, and input devicesl3l. These techpological
advancethents, together with miniaturization, have enabled AR to become available with mobil¢ devices
and AR glasses. These devices feature precise location pinpointing and hardware components such as high-
resolutiopn cameras, accelerometers, gyroscopes and compassesltl. Most smartphones and smart glasses can
support AR. However, there are only a few platforms that support pure mixed realityl2]; for example, the
holographic devices that integrate virtual and real objects. These technologies come together intp various
techniqups to anchor the virtual objects to and over the real world.

Depending on the technologies used and the specific type of application, the anchor in the real world can
be a phyjgical object in the fermy'of an image marker or a magnetic tracker at a predefined location|in space.
Location|is determined by 115ing GNSS (commonly referred to as GPS), Wi-Fi or Bluetooth beacong, inertial
tracking [or hybrid traeking that combines two or more techniquesl2l. Image marker tracking is gne of the
most applied techniques in the scientific literature, as it is the simplest one, requiring a 2D or 3I) printed
marker on a papersheet or cube. Due to its simplicity, it has limitations, such as the distance from the marker
or having the marker exposed in the real world in the first place. Therefore, alternative already existing
or emerging«techniques are used, such as simultaneous localization and mapping (SLAM) used in| robotics
for autorfopus location and operationlZl. Another technique named coarse relocalization relies oh various
sensor inpu GNSST{GPS), BEE)tO O OVer spatial ancnors withinm 100 of the device.

\

There are various software development kits for AR applications using proprietary application programming
interfaces (APIs) that support the creation of AR applications for mobile devices.

4.1.2 VR enabling technologies
VR relies on many technologies including:
a) real-time 3D computer graphics;

b) wide-angle stereoscopic displays;

© ISO/IEC 2024 - All rights reserved
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viewer (head) tracking;
hand and gesture tracking;
binaural sound;

haptic feedback; and

voice input/outputl8l,

For this document, sound and haptics are out of scope.

Modern VR systems generally use headset displays known as head mounted displays (HMDs) that are

wearablgdevites providing sorme tevet of Tmmersion. A taxonomy of HMDdevicestsshowrim Tabig 1. These
are classlfied based on criteria including:
— whether they use optical or video real world content;
— extent of immersion;
— whether they are opaque or transparent;
— and whether they enable real video to be added to CGI.
Classes 1}, 6, and 7 from Reference [9] are not displayed here since they refer to large screen displays rather
than HMDs.
Table 1 — Taxonomy of HMD devices and camponents (from[?])
Class Description View Optical.”| Immersive | Opaque/ Vided
win- orvidéo |- full, semi,| transparent | reality
dow on |realworld non added fo
world content CGI
HMD with capability to show .
2 video and CGI simultaneously. Ng Video Full Opaque No
HMD with capability to see
3 |through to real world and show No Optical Full Transparent No
CGI simultaneously.
HMD with capability to shaw
4 |video of real world and CGI No Video Full Opaque Yes
simultaneously.
HMD with capability to see
8 |through to realworld and show| Yes Optical Non Transparent No
CGI simultaneously.
Hand-held'mobile device
(smartphone or tablet) with .
K capability to show video of real Yes Video Non Opaque Yes
world and CGI simultaneously.
Modern paetable AR/VR devices that include smartphones and tablets are included within classl4. These

can be as simple as a cardboard screen attached to a smartphone.

4.2 Health and safety considerations

There are potential health and safety concerns associated with the use of VR. These include but are not
limited to physical side effects such as eye soreness, trouble focusing, blurred vision, impaired hand-eye
coordination, reduced depth perception, decreased reaction time, loss of balance and fatigue. Care should
be taken when transitioning from engagement with VR back to the real world when operating machinery or
driving vehicles[10],

© ISO/IEC 2024 - All rights reserved
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Other potential risks around the use of VR include prolonged nausea, impaired posture, repetitive strain
injuries, infections related to hygiene/sterilization issues, risk of falls and leg fatigue. Care is required to
ensure equipment sterilization is appropriate and the environment is psychically conducive for VR usell0]
(See Annex C).

If a person is experiencing respiratory ailments, eye injuries or disease, emotional distress, digestive issues,
significant sleep loss or hangover effects, use of VR equipment should be avoided. If a person has a condition
which may affect their wellbeing when interacting with particular stimuli, such as epilepsy, or may impact
their perception of reality, such as dementia, care is required to ensure content is appropriatell1],

Privacy considerations need to be determined in both AR and VR use, especially around the collection of
biometric identifiers(11l,

5 Safq installation/set-up

5.1 Gepneral

This clayise addresses the proper physical environments, hardware maintenance and installation of
softwareland updates for AR and VR head mounted devices (HMD). These will bé.dddressed for both AR and
VR technjology and in three different areas: general guidance, enterprise use and consumer use. While there
are many vertical use cases (i.e. healthcare, manufacturing) for immersivet@and semi-immersive tegchnology,
they are peyond the scope of this document.

Excluded from consideration here are smart phones, laptops and othér established interfaces to inmersive
environments.

When usjng a new technology, the user should take time to adapt. To ensure the best possible ouffcomes, it
is recommended that the user has time to become familiafZwith the relevant interfaces and envifonments
when firgt using an AR or VR device.

5.2 Geperal risk factors to consider with safe installation/set up of AR and VR

As HMD| devices from various manufacturérs are different, users should follow all installation and
preparatjon instructions necessary for safe.eperation of the product and included or bundled acg¢essories.
All physifral attachments to the HMD including straps, lenses, battery packs, controllers, electricgl or data
cabling dhould be inspected prior tozuse. Device comfort and fit as well as the physical surrounds are
integral fo ensure safe use. Explanmation of appropriate sizing, securing attachments (such as corjtrollers),
interpuplllary distance (IPD) adjustment, luminance (brightness) levels and importance of thg headset
matching user’s IPD, calibration, and collision mitigation measures should be provided to users. Upsecured
equipment and accessories;-Such as controllers, may become loose projectiles during use, such as during
thrusting movements.

The HMI) should be-balanced and centred, and the user should see a single, clear image once it is|adjusted
appropriptely, otherwise they may increase their risk of losing balance, experiencing dizziness, ptraining
their eyep and €xperiencing a negative impact on coordination both during and after use. Many devjices have
options kl)o efiable the use of prescription eyewear, but users should be informed that the use of|eyewear

in additipnto the product may affect clarity (due to misalignment of headset lenses and eyewedr lenses)
and comfort (due to extra pressure on face imposed by eyewear consider using spacers) and increase the
likelihood of injury, such as in the events of falls or other collisions.

For products with virtual boundary systems, warnings are needed so that the user can account for thrusting
motions at or near the boundaries and that the virtual space should be free from physical hazards. It is
recommended that an environmental risk assessment be performed prior to use of the device. Particular
attention should be paid to the following:

— physical hazards such as furniture and other collision and trip hazards, including ceiling fans, stairs,
light fixtures, cables, heat sources, and sharp objects;

— evenness of the use area surface, including bumps or other warping of the floor as this can lead to falls;

© ISO/IEC 2024 - All rights reserved
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device sensors which may experience interference if there are mirrors or other similar surfaces nearby;

animals and other people who should be kept away from the immediate use area;

tethered devices within the use area, including cables that may become entangled;

ventilation within the user’s area;

temperature in the use area, reducing the risk of equipment overheating; and

exit access in the case of fire.

For products with passthrough, or video see through (VST), camera features users should be informed
that the
detrimen
physical
space wi
when nay

Users shq
Equipme

Users sh
sex, visul
(sometin
operatiop times. VIMS is the industry-preferred term when referring to nausea whilst using XR tec

The
and

inl16].

Visu
and
high

Cammera-provided view of the Teal wortd Tmay trave tatency, impaired deptir perception,
ts to safe locomotion in the real world[12l, It is recommended that users do not mover6
space while using the camera-provided view. If the user is expected to move aroundtheir

nd other
ind their
physical

lile using the camera-provided view, they need to do so briefly, slowly, and carefully, and never

rigating dangerous areas, such as near stairs.

uld be notified of risks and injury associated with modifying the product and/or using non|
nt Manufacturer (OEM) provided devices and software.

buld be notified of eye strain and general discomfort including user’characteristics suc
nl and vestibular senses, and the symptom profile of Visually Induced Motion Sicknes
es referred to as VR sickness or cybersickness) including ¢isual stimulation, locomd

mpact of vestibular function and postural balance in age'demographic groups <12, 2 12, 3
> 65 is considered inl13-15] while the impact of sex (male/female), hormones, age etc., is cd

h] stimulation refers to the amount of user dirfected movement across the six degrees of
the amount of content change within the sithulated environment (slow/fast graphic cha
visual density).

-Original

h as age,
5 (VIMS)
tion and
hnology

18, = 35,
nsidered

freedom;
hge, low/

Locomotion can be thought of as how avuser navigates the virtual environment including non-user-

cont
moti

Cont

Phys
time
of th
a bre

rolled vection (motion), controHety or physical human movement. Non-user-controllec
pn: user not in control of locomotion e.g. rollercoaster, flying or driving.

roller: Joystick with constant movement or teleportation.

ical human movements uSer rotation, physical walking or jumping is considered in[1Z18], (]
5 can vary considerably depending on the reason for use. It is recommended that users are

b risks and are réminded to take regular breaks in order to minimize adverse effects, and

ak immediately if they feel any adverse symptoms.

HMDs with integratéd speakers should inform users of acceptable decibel levels, similar to sound {
on phone

s and ferxhieadphones.

| vection

peration
nformed
also take

varnings

5.3 Guidance on safe installation in the enterprise

5.3.1 General

There are some environmental requirements that are unique to the enterprise space and lead to the general
consideration of employee risk when engaged in HMD work related activities.

5.3.2 Guidance on safe installation/set up of AR in the enterprise

AR HMDs offer a different set of considerations for safe set-up and use than VR HMDs. This is due to the
nature of AR HMDs, which rely on overlaying, or augmenting, the user’s view of the real world. While the
user can still see their surroundings when using an AR HMD, there are some considerations that should
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be specifically considered, notably in the enterprise space. These considerations include the following, in

addition to those listed in subclause 5.2:

— Any devices worn in an enterprise or industry setting should comply with, or enable the use of, all
respective safety regulations and devices (e.g. hard-hat standards, hearing protection, or eye protection).

— Environment lighting conditions should be assessed to ensure visibility of the AR HMD screen without

causing a risk to the user due to low light conditions.

— Use of the AR HMD should not obscure or obfuscate the safe use of any equipment or devices due to

screen opacity settings.

— An AR HMD should not be used in any environment where the a
lead fo user distraction from potential real-world hazards.

5.4 Gulidance on safe installation/set up of VR in enterprise

Setting up VR for enterprise use has some specific requirements, in addition to those listed'in 5.1, be
HMD experiences typically totally obscure the real-world during use. Therefore, there<should be a 1
of a one metre clear boundary around each deployment or play space. This is tO-ensure the user
accidentglly strike or impact an obstacle or other user while wearing a VR HMD:

6 Approach to risk management for usage in AR and VRenvironments

6.1 General

lication(s) running on the device may

cause VR
ninimum
does not

Risk mahagement (see ISO 31000) should address the needs of the organization using an integrated,
structured, and comprehensive approach. Guiding principlésiallow an organization to identify priorities and

make de¢isions on how to manage the effects of uncertainty on its objectives. These principles sho

technologies, functionalities and the enviroument.

AR and VR technology systems can introduce new or emergent risks for an organization, with p

uld apply

N various

ents, for specific use cases. Risk management should consider the whole system, indlusive of

sitive or

negative consequences on objectives;.or changes in the likelihood of existing risks. They also can ndcessitate

specific ¢onsideration by the organization. A risk management framework can assist the organi

zation to

integratd AR and/or VR risk mandagement into its activities. An example framework relating to ldadership

and comJnitment is availableindSO 31000:2018, Figure 3.

Organiz
the AR gnd VR risks/t0” which they are exposed, as illustrated in ISO 31000:2018, Figure 4,
appropripte treatment measures in accordance with the level of risk. The success of the overall A
risk manfagement process of an organization relies on the identification, establishment and the s
implemeptation-of narrowly scoped risk management processes on strategic, operational, progra
project 1gvels:

tions should implement a risk-based approach to identifying, assessing, and understanding

and take
R and VR
liccessful
mme and

6.2 Identification of risk sources

The organization should identify a list of risk sources related to the use of AR and VR technologies within

the defined scope.

Risk sources can be identified within, but not limited to, the following areas:
— personnel (physical, cognitive, vision system, etc.);

— physical environment (heat, chemicals, noise, physical hazards, etc.);

— data (eye tracking, gestures, etc.);
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— hardware ergonomics;

— software design; and

— processes and procedures.

7 Safe usage

If the user experiences any of the following symptoms, the headset should be immediately removed:

— seizures;

— loss
— eyes

—  twit

— involuntary movements;

— alten

— dizziness;

— disot
— imp3
— imp3
— exce
— incrg
— naus
— light
— discq
— drow
— skin

Exposurg
users ma
after an /

Standing]
virtual e
due to o

fawareness,
train;

hing;

ed, blurred; or double vision, or other visual abnormalities;

ientation;

ired balance;

ired hand-eye coordination;

bsive sweating;

ased salivation;

ea;

headedness;

mfort or pain in the head or eyes; and/or

'siness, fatigue, or any mation sickness-like symptoms.

irritation, typically dtie to material used in construction of the headset

b symptoms may_persist and/or worsen for hours after usage. Even without suffering fr
y have their céopdination and/or visual acuity impacted or suffer from mental and physic
AR/ VR experience.

VR experiences require a stable platform in order to prevent any possible disconnect bet
kperience and the real world, for example using VR on a vessel may result in the vessel
ean swell in a manner that is not replicated, aligned or coordinated with the virtual ey

m VIMS,
h] fatigue

ween the
pitching
perience

ILINAC

resultin

H L | L1l a | H | L | £
O a TISK U I4dIIE, dIIU dll THILTTASTU TISK UL V IIVIO.

It is acceptable to have moving or mobile platforms if the movement in the real-world is synced to the same
movement in the virtual experience, for example a vehicle simulator that moves in coordination with the
virtual experience.

Seated VR experiences may be considered in situations where there is a risk that the experience area, for
example the deck of a vessel, has a chance of non-synced movement. However, the risk of VIMS is likely to be
increased and, in some cases, may still contain a fall risk. Due caution and consideration should be applied

for these

particular instances based on a rigorous risk assessment.
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7.1 General risk factors to consider with safe usage of AR/VR

Table 2 lists several general safety and risk considerations that should be considered when using both AR
and VR HMDs. This table is not exhaustive but outlines the broad type of risks that need to be considered
across both device typesl12l.

Table 2 — Risk factors

Risk Description

Trip hazards For both devices ensure the floor space is clear of unnecessary obstructions,
fall hazards or trips hazards.

Device bc nhr]ar-y cnffingc Ensure ]f\nnnr]ary cnfhnnc are ar‘hvn with g clear cpnt‘n arocundthe h] y area,

to avoid accidental 1mpact with obstructlons like walls, other people Fans,
stairs, balconies, furniture, light fixtures and so forth.

Area contains obstacles Ensure the use area remains clear. Install a boundary marker,signage for assign
a safety person to ensure no people, animals or equipment'move into the use
space without the user being aware.

Lag betwgen the virtual rep- Inform the user of any possible lag between the virtyal representationfand
resentatipn and real-world real-world. Lag can occur when handling objects in VR or AR with a repl-world
aspect. This may include control systems, machinery, surgical equipment and
more. [f there is any lag the user should be cautieus to avoid accidents,

Electrocytion hazard As with any electrical device, do not tamper with or open the headset ¢asing
or its peripherals. Do not use the device if-any cable is broken or any wlires are
exposed.

Objects presented in the virtual Avoid sitting or standing on objects in the virtual or augmented applicption.

environnjent may not be present in
actual sphce

User distfaction or attention loss  |AR and VR with passthroGgh may cause attention distraction. This mdy cause
a hazard when the AR/VR experience includes moving and interacting with
objects in the real world.

VIMS VIMS, often termed cybersickness, may impact users leading to dizzingss, nau-
sea and a period-of loss of equilibrium. Ensure that the player is aware|of this

possibility and can exit the experience rapidly and safely if encounteripg these
effects,

General discomfort Not setting up the HMD correctly can lead to neck discomfort, face pressure
and\general discomfort. Ensure the HMD is correctly set up for the user. Apply
standard WHS and ergonomic principles to HMD use.

Exercise pind movement Many AR and VR experiences involve vigorous movement, or fitness tasks.
Before commencing any AR/VR experiences of this nature, ensure that the user
is medically fit, as with any fitness program.

Contagiofis disease or illfess Apply arigorous cleaning protocol to ensure safe sharing of equipment. Do not
share HMDs between users without applying cleaning and sterilizing protocols
or using appropriate PPE. Ensure the HMD is thoroughly sterilized and cleaned
between each user and after each session. Abide by manufacturers clegning
guidelines for use of chemicals or abrasives. See Annex C for further d¢tails.

8 Immersion

8.1 General

Immersion is a sense of belief and presence in an environment[29, It can include psychological aspects where
the task or behaviour that users undertake in the virtual environment creates deep mental involvement. It
can also be generated from highly realistic virtual environments that encourage users to suspend belief that
they are not in the real world. The concept of immersion is therefore multifaceted, and includes components
relating to fidelity, presence, physical experience, mental and physical comfort and flow (see Table 3).
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Table 3 — Components of immersion

Fidelity

to the senses, so generally includes how visual, a

How closely the virtual environment recreates the real
world in terms of environment and tasks. Fidelity aligns

haptic, and olfactory aspects of a VR task and environ-
ment resemble users experience in the real world.

udio,

Presence The user believes or feels they are in the situatio

“present”

nor

Physical experience The degree that equipment in virtual environme

task acts like real equipment

nt or

Mental comfort

The experience of cybersickness or other VR related

health and safety risks
Flow Flow refers to a state where users are completely im-
mersed in their activities, losing track of‘tinte and space.
8.2 Introduction to safe usage time

VIMS car

greater |
been sho

It is not

and the ¢hanging nature of technology. However, a person’s reactioni<o the equipment should be
reviewed and breaks taken as individually necessary.

8.3

Po

There ar

Other risks arotnd the use of VR include:

€ye jJoreness;

trou

blurred vision;
impdired hand-eye coordination;

redufced depth perception;

decr
loss

fatig

prol

bvels of VIMS and can be felt for over one-hour post use. Eye-hand.epordination disturb
vn to take up to 6 hours to recover post VRILOI,

practical to give guidance on the maximum immersion time due to people’s individual

ktential risks around immersion time

e potential risks with AR/VR use that can increase with immersion time. Risks include:

ble focusing;

based reaction time;
bf balance; and

Lie.

riged nausea;

emerge within the first few minutes of immersion, with longer immersions capable of stimulating

ance has

Feactions
regularly

impaired posture;

repe

titive strain injuries;

infections related to hygiene/sterilization issues;

falls

risk;

physical fatigue (eg: arm and leg movements in VR and large screens); and

insomnia.
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8.4 Content that minimizes immersion issues

Minimizing immersion issues often results in a trade-off since factors that decrease VIMS also decrease
immersion (see Table 4 for relevant information).

Table 4 — Content that alter immersion issues

Content that increases immersion issues Content that minimizes immersion issues

Vection (the illusion of motion whilst stationary): Teleporting or flying causes less of a mismatch between

movement in VR does not correspond with actual move- |systems of sight and balancel10]),

ment.

Large field of view: (F‘n\/] denring field of view mav reduce vection[10]

Extreme|eye-gaze requirements: this has been asso- Content that does not require extreme eye-gazefe-

ciated wikh heterophoria (where the eyes point in two quirements[10. Adjusting the interpupillary distance on

different(directions at rest). headsets

Realism Decreasing realism can decrease cyBersickness[0l.

Poor degth of field (DoF) A range of vision where the image/is-acceptably gharp.
This helps overcome vision disturbance, nausea,land
disorientation[10],

Dark enyironments: Can cause fatigue and reduced Content that provides lightenvironments

concentration and sleepiness[29]

Stereovikion Monovision

8.5 Uspr training

Various yser training and deliberate actions can assist in mitigating immersion issues. These actior]s include
habitation, ocular motor exercises, developing familiarity-with equipment and proper fitting of equipment
(see Tablp 5 for additional suggestions).
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Table 5 — Training and management of immersion issues

Immersion issue

Management

Visually induced motion

Habituation: Routinely using AR/VR exposure at least weekly (habituation).

cleared or controlled(20]

The use of an observer is highly.;recommended(29]

sickness (VIMS) Periods between exposure is less important than number of exposures[1]
— Remove from VR and rest until symptoms pass(29]
—  Familiarity with adjustment mechanisms[10]
— Ifthe user wears glasses these should be worn in VRI[19.20],
— Ifapersonis experiencing respiratory ailments, eye injuries or disease,
EMotional distress; tigestive tssues; significant steeptoss; ortrangovey effects
use of VR equipment should be avoided[19],
— Operating heavy machinery or driving a vehicle should be avoided untjl VR-
related symptoms have passed(10]
Eye strajn — Ocular motor exercises prior to using VR[19]
— Familiarity with adjustment mechanisms[1%]
— Ifthe user wears glasses, these should be worn'i'VR to reduce double
images(29]
Physical|strains — Headsets well fitted, weighted and adjusted[29]
Physicallforce or injury — Physical environment should be cleared of obstructions, cords and cahles

Medical
lepsy, pr

ronditions (e.g. epi-
pgnancy)

Consult a medical practitioper before usel20]

8.6 Fa
The follo

a) Prol
that
mini

ctors of relevance when determiningimmersion time by industry and sector
ving factors should be included in the determination of immersion time:

pnged use: Prolonged use of AR"and VR has been shown to cause short term and long-tet
Can affect a person’s ability to operate heavy machinery and drive vehicles[12.20], There is
mal research or data in thissarea.

b) Confronting content: VR sheuld be used with care, as highly stressful and complex situations ¢

traul
and

c) Phys
of ob

d) Cont
Proc

Fautionl21].

matic reactions and-psychological distress. Confronting content requires adequate user pre

ical enviromment: Care should be given to provide adequate space for AR/VR use and are
structions{Fhe use of an observer can assist with safety for the user(20l,

amination risk: Cleaning and sterilization should follow manufacture and healt
dutes recommendationsl29], See Annex C.

e) Men

dl Tatigue and cognitive load: Lognitive Load can be classified as:

— Intrinsic: Inherent level of difficulty associated with a specific instructional topic

— Germane: Devoted to the processing, construction, and automation of schemas:

— Extraneous: Generated by the way information is presented to learners and is under the control of

instructional designers.

This is increased by unnecessary information complexity and can interfere with new learningl22l. The

extraneous cognitive effort placed on the user should be as low as possible. The AR/VR experience and
equipment should not impede a user in anyway by distracting them from their core task or objective.

Learning is enhanced if complex tasks are broken down into the smallest practical components.
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9 Reporting requirements

9.1 General

Emerging AR and VR hardware devices and expanding use of these technologies in commercial and home
usage contexts necessitate AR/VR standards based on current knowledge. However, understanding of the
considerations and factors affecting safe immersion, set up, and usage continues to evolve, and therefore,
the safe use and effectiveness of AR and VR technologies will be informed by consistent data collection, and
subsequent analysis and reporting of this data. Shared reporting of AR and/or VR induced symptoms and
effects will ultimately lead to clearer standards and usage recommendations. To enable this, the following
minimum AR/VR set up and usage data reportmg requlrements are recommended in all commermal and

AR/VR t¢chnologies, including but not limited to HMDs, visors, glasses/goggles, mobile-phones an
may imppct on the safe and effective experience of users. Details on the specific hardware and a
peripherpl equipment used to create an AR/VR experience, including model fidmbers and conf
details, ajre recommended. This reporting may include the following details where applicable:

— PC/lpptop specifications including model, processor, and memory (RAM™+ GPU);
— moblle device (phone/tablet) model, memory;

— AR/YR head mounted display (HMD), glasses/goggles, or visof model;

— peripheral and/or input devices used (including specific'model details), such as joysticks, co
haptjc devices, motion platforms, and treadmills.

9.3 Reporting of AR/VR device and content séftware

Reporting of software is recommended to include any AR/VR device operating system informatio

d tablets,
bsociated
guration

htrollers,

n, as well

as details on relevant content delivery software for the AR/VR experience. Details may include (where

applicable):
— PC/Ipptop or mobile device (e.g.phone/tablet) operating system, including version number;
— AR/VR head mounted displdy (HMD), glasses/goggles, or visor vendor software and firmware;

— AR/YR content software-such as that used for development and deployment may also be recor

9.4 Reporting of AR/VR activity

and

led.

Reportinig of AR/VR activities is recommended to capture key aspects of the experience that impadt on user

experienfe including, but not limited to:

— AR/VRactivity type, including details such as movement (e.g. stationary viewing versus user-c

bntrolled

walking/running in the virtual environment), user perspective (e.g. ISt person/3T personj, teleportation,

hand-tracked object manipulation, etc.

— AR/VR activity duration including:

— duration (number of days/minutes per day) of tutorial/familiarisation activities performed while

wearing AR/VR HMDs; and

— duration (number of days/minutes per day) of activity performed while wearing AR/VR HMDs.
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9.5 Reporting of data for individual users

The use of AR/VR technology may be experienced differently by individuals based on individual
characteristics. Reporting of AR/VR usage (and incidents) should capture general demographic
characteristics of users to facilitate identification of any patterns and trends affecting usage. These
characteristics may include age, gender, nationality and/or cultural background and pre-existing medical
conditions (e.g. vision issues such as colour blindness, lack of stereoscopic vision, less than 20/20 vision;
health issues such as heart conditions, epilepsy, motion sickness susceptibility).

AR/VR hardware adjustment (e.g. adjustment of interocular distance) may be recommended by
manufacturers to accommodate individual user physical characteristics. Capturing information on whether
any adjustments for individual users were made is recommended.

9.6 Reporting of screening and/or exclusion criteria for AR/VR usage

The use ¢f AR/VR technology may not be suitable for all users based on pre-existing conditiens or following
manufacfurer recommendations. Recording of data on any criteria or process usedyte determjine if an
individugl user should not participate in the AR/VR experience is recommended.

9.7 Reporting of incidents

Specific ipcidents, or incidents arising from prolonged exposure may arise with the use of AR/VR te¢hnology.
A standatd process for capturing short-term and long-term AR/VR use in¢idents, particularly in commercial
orkplace environments, is recommended. AR/VR use incident reporting includes generdl AR/VR

s are included in this document to facilitate reportingof AR/VR usage and incidents:
— Anngx A includes Form 1: AR/VR Usage: Data CollectionForm

— Anngx B includes Form 2: AR/VR Usage: Incident-Reporting Form

10 Conpideration of ethical issues in AR/VR

10.1 Gepneral

AR and YR technologies may raisé\several ethical issues that should be considered before thelr use. In
many cages, technical and poli€y)solutions are still evolving for addressing these issues. The lpng-term
ramificafions of these ethical(issues should be understood. This clause presents the most pressirlg ethical
issues which should be understood in the safe set-up and usage of AR/VR.

10.2 Prjvacy and user data

Sensitivel data about the user, their actions and surroundings are required for AR/VR devices to|function
properly|land te-run AR and VR experiences seamlessly and safely. VR usage provides unique rgcordings
of body lapghage that may be used to profile userslll. Collecting this sensitive data could allow rlew ways
of profi] ng/users_Mareaver, access to biometric data mav enable the identification of health-related
issues or the extraction of information such as iris scans, face geometry and voiceprints that are used for
authentication processes. Anonymizing and deidentifying AR/VR tracking data alone is not a sufficient
mitigation strategy, since, (e.g. access to VR tracking data made it possible to identify a user out of a pool of
511 people with an accuracy of 95.3 %)[23],

Privacy laws are generally trailing emerging technologies. Some AR/VR data falls under existing privacy laws
and regulations. There are no harmonized international legislations. However, data use is often regulated at
the state level. The degree to which some AR/VR data are covered by existing laws is still evolving in courts
and legislatures which can leave users and developers in regulatory uncertainty(24],

One approach to tackle the regulatory uncertainty is the use of voluntary practices to secure user privacy.
For example, the XR safety initiative (XRSI) has developed an XR privacy and safety framework that aims
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to help organisations define their privacy goals, identify privacy risks, and optimise personal and sensitive
information while limiting privacy violations[23l. Other multi-stakeholder fora are also looking to address
these issues.

10.3 Inclusion and access

Some individuals may not be able to fully participate in activities involving the use of AR/VR technologies.
Examples of reasons limiting an individual's ability to participate include:

— motor and physical disabilities;

— low vision and other sensory deficits;

— med

— SuscC

While aJlty inequity in access is undesirable, this is of particular concern whereCindividuals

disadva
equity, a
wheneve

Reducing inclusion and access issues involves the entire industry and developers have a key rol

Where p

Resourcgs and guidelines are available that developers can consult to-make their products more 3

and equi

the XR pAssociation (XRA) has a developer guide for accessibility and inclusive design in ir

experien
build safi

10.4 Ch|

Broadly

of recent
importar
visual de
impactin

designed| for adult users, and these-designs may add additional strain on children because of thei
heads anfl smaller interpupillarydjstances.

cal conditions such as epilepsy and cognitive impairments; and

pptibility to VIMS.

aged through inability to participate, such as in educational and workplace settings. ]
ternative training, learning and engagement opportunities should be offered to these in
I possible.

pssible, people with disabilities should be directly involved in thé.co-design of AR/VR tech
able. For example, Metal) provides a detailed accessibility‘désign documentation for devel

ceslt], and the initiative XR Access provides a collection of different resources and guid
> and inclusive communities[27],

ldren and vulnerable populations

speaking, physiological and psychological ethical concerns can be distinguished. While ¢
studies did not raise concerns related*to visuo-motor functions in children after VR use
t to point out that there are currently no mid- to long-term studies on VR’s impact on the ¢
velopment. Those studies will heed to be cognisant of the speed of technological advz

the efficacy/usefulness of mid.to long terms studies. A further issue is that common hea

may be
0 ensure
dividuals

b to play.
nologies.
ccessible
ppersl2e],
nhmersive
elines to

| number
[3.5], it is
hildren’s
incement
dsets are
r smaller

Psychological concerns forchildren and vulnerable populations include the potential for traumas and

negative [mental health impacts due to exposure to inappropriate content, abuse and harassme
concerng|are similar tolthose raised for other digital services, but the potential for negative impag
more substantial withVR because the technology is more immersive and elicits feelings of pres|
‘realness|. There arefalso reports that VR can induce false memories in childrenlél and a higher ter
believe that impossible events are possible after seeing them in VR compared to traditional videos
findings plludeto children's potential difficulties in discerning what is real and unreal. This is not a
a concern when using AR technology as the experience is less immersive.

nt. These
t may be
ence and
dency to
7], These
5 much of

The paucity of research leaves many unanswered questions regarding the effects of VR on children and
there is no consensus on when children should be allowed to use AR/VR. VR headset manufacturers design
headsets for use by adults and indicate that these devices should not be used by children under a specified
age (e.g. currently a minimum of 10 years of age).

1) Metais the trade name of Meta Platforms. This information is given for the convenience of users of this document and
does not constitute an endorsement by ISO or IEC.
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Laws and policymakers are still catching up with making AR/VR a safer place for children, but some
safeguards can be put in place now:

— if parents, caregivers or teachers decide to offer VR experiences to children, the sessions should be
supervised to ensure age-appropriate content, and the exposure should be limited to appropriate
sessions;

— companies should design VR experiences with effective safety mechanisms to minimize harm to children.
This can include accurate age verification, content warnings and the ability to block bad actors [see 9].
Many companies have been addressing these needs and should continue to do so.

10.5 Online bullying and harassment

Bullying
survey o
harassm
are work
distance
space. Su
requires
functionj
experien

10.6 So

The socig

social imjpacts in areas including career training, empathy training, healthcare use in physical the

connecti
desensiti
issuessu
Some ini

harassment and groping are well-described issues in social VR experiences[10l. For €3
Fover 600 regular VR users found that 49 % of women experienced at least one instance
ent, and 30 % of the male participants encountered racist or homophobic commentst1l, C
ing on solutions to address these issues. For example, personal boundaries;such as m
between people’s digital avatars[13] aim to prevent anyone from invading the avatar’s
ch personal boundaries aim to prevent anyone from invading the avatarfs personal sp
participants to identify and turn off privacy features they find undesirable, thereby demo
to the user. Starting points to learn how to create safe, inclusive(and respectful imme
res arell0] and(14],

cietal impact

tal impact of extended AR/VR use is a matter of debate‘and speculation. There are many

hg people. There are, however, concerns around increased risks of social isolation and ¢
zation and losing touch with the real world, among others.[12] There are also questions 1
Ch as the management of virtual crimes and theprotection of an individual identity in virtus
iatives are emerging to provide guidance and recommendations on some of these questio

ample, a
of sexual
mpanies
andatory
personal
ace. This
nstrating
rsive VR

[ positive
rapy and
scapism,
elated to

11 worlds.
hs.[16]

© ISO/IEC 2024 - All rights reserved

17


https://standardsiso.com/api/?name=398f7b1ce55f8e60701511df997375fe

ISO/IEC 5927:2024(en)

Annex A
(Informative)

Form 1: AR/VR Usage: Data collection form

FORM 1: AR/VR USAGE: DATA COLLECTION FORM

Usage Description (provide details of AR/VR usage): Form completed by:

AR/VR Headset details
(including model):

Hardware/Equipment |[] Laptop/PC 1 Mobile/Tablet Device
(if applicpble):

Model (including proces-
sor, menjory, etc):

Operatipg System (in-

cluding Version):
Peripherral Devices I motion trackers/controllers L1 device control buttons
(tick all that apply): O joysticks O haptic feedback systems

[ track pads [ treadmills

O sensing gloves O body suits

O other

AR/VR ACTIVITY DETAILS
Type of AR/VR activity: |
Duratiop of tutorial /familiarisation activities | Duration of activity performed while wearing AR/
performed while wearing AR/VR: VR:
Days: __|___ Time (mins) perday: ________ Days: ______ Time (mins) perday: ________
Generalcharacteris- ~-“Number ofusers:_________ Proportion Male: _______

tics of AR/VR users:) ' Average Age: Proportion Female:

Proportion Other:

Were ugders excluded for any reason? [0 Yes [ No Ifyes, please select all that apply from beloy

o

Vision issués: [ Stereoscopic Health issues: [0 Motion sickness
| Eyesighf [ vision Other vision [ F‘pilppcy | cncr‘ppfihi]ify
O Colour blindness issue O Heart condition  Other:

Was the AR/VR technology adjusted (eg. interoccular distance) for individual users? [ Yes [0 No

INCIDENT REPORTING
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Did any users stop using the AR/VR technology before the end of the activity?
O Yes O No Ifyes,howmany:_____________
Complete the AR/VR Usage Incident Reporting Form for each affected user.

Did any users report [ Nausea ] Vomiting

discomfort during AR/ [ Headache O Confusion/Disorientation
VR activities (tick all [ Dizziness O Balance issues

that apply): ] Vision problems [ Other

Optional: Complete the AR/VR Usage Incident Reporting Form for each affected user.

© ISO/IEC 2024 - All rights reserved

19


https://standardsiso.com/api/?name=398f7b1ce55f8e60701511df997375fe

ISO/IEC 5927:2024(en)

Annex B
(Informative)

Form 2: AR/VR Usage: Incident reporting form

FORM 2: AR/VR USAGE: INCIDENT REPORTING FORM (PLEASE COMPLETE ONE PER INCIDENT)

Usage Description (provide details of AR/VR usage):

Form completed by:

AR/VR Headset

details
model):

including

Hardware/Equip-
ment (iflapplicable):

[ Laptop/PC

1 MobilefFablet Device

Model Elncluding pro-

cessor,

emory, etc):

Operati

hg System

(including version):

Periphe

ral Devices

[0 motion trackers/controllers

O device control buttons

(tick all that apply): O joysticks O haptic feedback systems
O track pads O treadmills
[ sensing gloves U body suits
O other
AR/VR ACTIVITY AND ADVERSE EVENT DETAILS
Type of AR/VR activ-
ity:

Location of activity:

Duratiop of tutorial/familiarisa- |Duration of activity per- Duration of time wearing AR/VR
tion actjvities performed while |formed while wearing AR/ before adverse event:

wearing AR/VR: VR:

Days: __| C- Days: ______ Days: ______

Time (mins) perday: ________ I'me (mins) perday: ________ Ime (mins) perday: ________

Details of affected
AR/VR user:

Age:

Gender: [0 Male O Female [ Other

Nationality/Cultural Background:

Does the user have
any of the following

underly

ing health

conditions (tick all
that apply):

Vision issues:

Ll Eyesight

L] Colour blindness
[ Stereoscopic vision

O Other:

Health issues:

LI Epilepsy

L1 Heart condition
[J Motion sickness susceptibility

O Other:
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