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Foreword

[SO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through 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 document should be noted. This document was drafted in accordance with the editorial rules of the ISO/
[EC Directives, Part 2 (see www.iso.org/directives or www.iec.ch/members experts/refdocs).

[SO and IEC draw attention to the possibility that the implementation of this document may involve the
use of (a) patent(s). ISO and IEC take 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, ISO and 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 www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be held
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 does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see www.iso.org/iso/foreword.html.
In the IEC, see www.iec.ch/understanding-standards.

This document was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 24, Computer graphics, image processing and environmental date representation.

Alist of all parts in the ISO/IEC 24931 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

The metaverse is a conceptual extension of the internet envisioned as a persistent, universal, immersive,
interactive and socially engaging virtual environment that can be facilitated by virtual reality (VR) and
augmented reality (AR)[Ll. The term metaverse was first introduced in the 1992 science fiction novel Snow
Crashl2l where people access a virtual urban environment from VR goggles or public terminals.

The metaverse comprises a set of digitally-constructed virtual worlds that can be accessed via various
modalities. The metaverse is intended to be a decentralized 3D virtual environment, in contrast to the
current predominantly 2D internet. Similar to the internet, it is always operational even though some parts
can be non-operational for maintenance reasons.

VR provides immersion into the metaverse while AR enables metaverse elements to be layered onto the real
world. In addition to these immersive technologies, access can also be achieved using conventional devices
like keyboards, mice and screens to provide a less immersive and interactive experience.

Numerous organizations are actively engaged in shaping and establishing the metaverse. This document is
intended to provide a general overview of the metaverse and define the foundational terms and concepts. It
is intended to be the first of a series on aspects of the metaverse. Future parts are planned for framework
and architecture, use cases, reference model, information model and governance.
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Information technology — Metaverse —

Part 1:
Concepts, characteristics and technology

1 Scope

This document provides an overview and defines fundamental terms and concepts for the metaverse.
This document specifies the following functionalities:

a) overview of the metaverse with description of its characteristics and technologies;

b) fundamental concepts;

c¢) terminology and definitions;

d) participation and oversight.

2 Normative references



ISO/IEC 24931-1:2026(en)

Bibliography

LEE L.-H., BRAUD T., ZHouU P., WANG L., Xu D., LIN Z. et al. All one needs to know about metaverse: A
complete survey on technological singularity, virtual ecosystem, and research agenda. arXiv preprint
arXiv:2110.05352, 2021 DOI: https://doi.org/10.48550/arXiv.2110.05352.

Stephenson, N., Snow Crash. 1992, New York: Bantam Books.

ISO 9241-820:2024, Ergonomics of human-system interaction — Part 820: Ergonomic guidance on
interactions in immersive environments, including augmented reality and virtual reality

ISO/IEC 18039:2019, Information technology — Computer graphics, image processing and environmental
data representation — Mixed and augmented reality (MAR) reference model

[SO 9241-394:2020, Ergonomics of human-system interaction — Part 394: Ergonomic requirements for
reducing undesirable biomedical effects of visually induced motion sickness during watching electronic
images

ISO/IEC 18038:2020, Information technology — Computer graphics, image processing and environmental
representation — Sensor representation in mixed and augmented reality

Milgram, P. and Kishino, F., A taxonomy of mixed reality visual displays. IEICE Transactions on
Information and Systems, 1994. 77(12): p. 1321-1329

ISO/IEC/TR 23843:2020, Information technology for learning, education and training — Catalogue
model for virtual, augmented and mixed reality content

ISO/IEC 5927:2024, Computer graphics, image processing and environmental data representation —
Augmented and virtual reality safety — Guidance on safe immersion, set up and usage

[SO 16781:2021, Space systems — Simulation requirements for control system

ISO/IEC/TR 23090-27:2025, Information technology — Coded representation of immersive media —
Part 27: Media and architectures for render-based systems and applications

[SO 27789:2021, Health informatics — Audit trails for electronic health records

ISO/IEC/TR 29119-11:2020, Software and systems engineering — Software testing — Part 11:
Guidelines on the testing of Al-based systems

ISO/IEC 22989:2022, Information technology — Artificial intelligence — Artificial intelligence concepts
and terminology

ISO/IEC 23005-4:2018, Information technology — Media context and control — Part 4: Virtual world
object characteristics

ISO 5127:2017, Information and documentation — Foundation and vocabulary

ISO/IEC 21794-1:2020, Information technology — Plenoptic image coding system (JPEG Pleno) — Part
1: Framework

Al-Ghaili, A.M., Kasim, H., Al-Hada, N.M., Hassan, Z.B., Othman, M., Tharik, J.H., Kasmani, R.M. and
Shayea, 1., A Review of Metaverse’s Definitions, Architecture, Applications, Challenges, Issues, Solutions,
and Future Trends. IEEE Access, 2022. 10: p. 125835-125866 DOI: 10.1109/ACCESS.2022.3225638.

Kritzinger, W., Karner, M., Traar, G., Henjes, J. and Sihn, W., Digital Twin in manufacturing: A categorical
literature review and classification. IFAC-PapersOnLine, 2018. 51(11): p. 1016-1022 DOI: https://doi
.0org/10.1016/j.ifacol.2018.08.474.

ISO/IEC 30173:2023, Digital twin — Concepts and terminology

© ISO/IEC 2026 - All rights reserved
33


https://doi.org/10.48550/arXiv.2110.05352
https://doi.org/10.1016/j.ifacol.2018.08.474
https://doi.org/10.1016/j.ifacol.2018.08.474

ISO/IEC 24931-1:2026(en)

Kasneci, E., et al., ChatGPT for good? On opportunities and challenges of large language models for
education. Learning and individual differences, 2023. 103: p. 102274 DOI: https://doi.org/10.1016/j
1indif.2023.102274.

ISO/IEC 22123-1:2023, Information technology — Cloud computing — Part 1: Vocabulary.

ISO/IEC/TR 17903:2024, Information technology — Artificial intelligence — Overview of machine
learning computing devices

GREENWOLD S. Spatial Computing (Master's Thesis). 2003, Yale University.

ISO/IEC/TS 23167:2020, Information technology — Cloud computing — Common technologies and
techniques

ISO/TR 4419:2026, Health informatics — Pathways for human-computer interaction in electronic health
information record systems to reduce clinician burden

[SO 9241-110:2020, Ergonomics of human-system interaction — Part 110: Interaction principles
ISO/IEC 8663:2025, Information technology — Brain-computer interfaces — Vocabulary

[SO 11064-5:2008, Ergonomic design of control centres — Part 5: Displays and controls

ISO/IEC 19941:2017, Information technology — Cloud computing — Interoperability and portability

ISO/IEC 20243-1:2023, Information technology — Open Trusted Technology Provider™ Standard
(O-TTPS) — Part 1: Requirements and recommendations for mitigating maliciously tainted and
counterfeit products

ISO 7078:2020, Buildings and civil engineering works — Procedures for setting out, measurement and
surveying — Vocabulary

IS0 10903:2025, Oil and gas industries including lower carbon energy — Pipeline transportation systems
— Pipeline geohazard monitoring processes, systems and technologies

WESTOVER L.A. Splatting: a parallel, feed-forward volume rendering algorithm (PhD Thesis), in
Department of Computer Science. 1991, The University of North Carolina at Chapel Hill.

ISO/TR 9241-331:2012, Ergonomics of human-system interaction — Part 331: Optical characteristics of
autostereoscopic displays

ISO/IEC 23090-31:2025, Information technology — Coded representation of immersive media — Part
31: Haptics coding

ISO/IEC 20924:2024, Internet of Things (IoT) and digital twin — Vocabulary
[SO 22739:2024, Blockchain and distributed ledger technologies — Vocabulary

ISO/IEC 29167-10:2026, Information technology — Automatic identification and data capture techniques
— Part 10: Crypto suite AES-128 security services for air interface communications

ISO 24165-1:2025, Digital token identifier (DTI) — Registration, assignment and structure — Part 1:
Method for registration and assignment

ISO/IEC 10118-1:2016, Information technology — Security techniques — Hash-functions — Part 1:
General

ISO/TS 23526:2023, Security aspects for digital currencies

ISO 25556:2025, Ageing societies — General requirements and guidelines for ageing-inclusive digital
economy

Auer, R., Haslhofer, B., Stefan Kitzler, Saggese, P. and Victor, F., The Technology of Decentralized Finance
(DeFi). 2023, Monetary and Economic Department, Bank for International Settlements.

© ISO/IEC 2026 - All rights reserved
34


https://doi.org/10.1016/j.lindif.2023.102274
https://doi.org/10.1016/j.lindif.2023.102274

