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INTERNATIONAL ELECTROTECHNICAL COMMISSION

Augmented and mixed reality equipment and systems -
Technology and standards review and gap analysis

FOREWORD

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

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

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

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

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

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

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

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

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

IEC TR 63610 has been prepared by IEC technical committee 100: Audio, video and multimedia
systems and equipment. It is a Technical Report.

The text of this Technical Report is based on the following documents:

Draft Report on voting

100/4582/DTR 100/4618/RVDTR

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 Technical Report is English.
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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/publications.

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, or

— revised.
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INTRODUCTION

With the enhancement of technology, including computing processing units, optical systems,
sensors and computer graphics, augmented reality (AR) and mixed reality (MR) technology has
been reached to fulfil various requirements from consumers as well as various industries.
Especially, certain industries, which were already equipped with IT-based infrastructures such
as loT and cloud-based service, and also interested in visualizing information gathered through
those infrastructures while ensuring user’s mobility as well as no direct manipulation of
information devices for the visualization, have higher potential to adopt AR and MR technology
for the improvement of efficiency and quality of work and for the convenience of users.

AR and MR technology is a computer-generated or digitally created content overlaid on user’s
real-world environment, which can interact with the digital content. This AR and MR can be
experienced via both AR equipment with diverse form factors such as glasses and head-
mounted devices, and service systems bringing AR and MR content and applications to
designated users.

The purpose of this document surveys AR and MR technology in detail in terms of content,
platform, network and device, so called C-P-N-D, and identifies potential technical items that
can be standardized within the scope of audio, video and multimedia systems and equipment.
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1 Scope

This document, which is a Technical Report, analyses AR and MR technology in terms of four
technical domains: content, platform, network and device. Based on this analysis, technical
elements in each domain and requirements for interconnecting those technical domains are
identified. On the same basis, this document identifies relevant standard development
organizations’ activities and suggests items for standardization.

2 Normative references

There are no normative references in this document.

3 Terms and definitions

3.1 Terms and definitions

No terms and definitions are listed in this document.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

— |EC Electropedia: available at https://www.electropedia.org/
— ISO Online browsing platform: available at https://www.iso.org/obp

3.2 Abbreviated terms

AOV angle of view

AR augmented reality

ERP enterprise resource planning

FOV field of view

HMD head-mounted display

MES manufacturing execution system
MR mixed reality

PMS project management system

SDO standard development organization
SLAM simultaneous localization and mapping
VAC vergence-accommodation conflict
VR virtual reality

4 AR and MR technical domains

4.1 General

AR and MR services can be delivered to users with the combination of cutting-edge
technologies from hardware to software. For the systematic classification of AR and MR
technical domains, this document explores the technical details in terms of content, platform,
network (or interface), and device (C-P-N-D) as shown in Figure 1.
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Figure 1 — C-P-N-D concept for understanding AR and MR technical domains

4.2 Development platform

Development platform usually provides developers with authoring tools and interfaces to a
service platform for creating and publishing AR and MR content and applications. Some of the
development platforms are provided by device manufacturers and dedicated to specific AR and
MR devices they manufacture. In this case, the development platform supports their own
hardware-specific functions such as exchanging sensor data and control data with their own
formats through proprietary interfaces and protocols. The others are provided by software
companies for the purpose of supporting general AR and MR devices and commonly offer APls
for developers to utilize.

A development platform typically supports the following functions:

— either modelling 3D objects or importing from other 3D authoring tools, or both;
— recognizing and understanding real world object, user’s intention, and environment;
— interaction among users, augmented objects and real objects;

— rendering functions, for example stereoscopic rendering or monoscopic rendering
depending on hardware specification of AR and MR device;

— interface to service platform for uploading the developed content.
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