
Information technology — Computer 
graphics, image processing and 
environmental data representation 
— Style representation for mixed and 
augmented reality

INTERNATIONAL 
STANDARD

ISO/IEC 
21145

First edition 
2023-09

Reference number 
ISO/IEC 21145:2023(E)

© ISO/IEC 2023



ii

ISO/IEC 21145:2023(E)

COPYRIGHT PROTECTED DOCUMENT

©  ISO/IEC 2023
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

   © ISO/IEC 2023 – All rights reserved
 

https://www.iso.org


ISO/IEC 21145:2023(E)

Foreword ........................................................................................................................................................................................................................................iv
Introduction .................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ..................................................................................................................................................................................... 1
3	 Terms,	definitions	and	abbreviated	terms .............................................................................................................................. 1

3.1 Terms and definitions ...................................................................................................................................................................... 1
3.2 Abbreviated terms .............................................................................................................................................................................. 2

4 Principles and requirements .................................................................................................................................................................. 2
5 MAR content model: Target for stylization .............................................................................................................................. 2
6	 MAR	stylization	as	MAR	behavior	components .................................................................................................................. 3

6.1 MARSNode.................................................................................................................................................................................................. 3
6.2 Behavior::MARSNode ....................................................................................................................................................................... 4
6.3 BehaviorStyleVisual ........................................................................................................................................................................... 5

7 Example usage ........................................................................................................................................................................................................ 6
8 Conformance ............................................................................................................................................................................................................ 7
Bibliography ................................................................................................................................................................................................................................ 8

iii© ISO/IEC 2023 – All rights reserved  

Contents Page



ISO/IEC 21145:2023(E)

Foreword

ISO (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/IEC Directives, Part 2 (see www.iso.org/directives or 
www.iec.ch/members_experts/refdocs).

ISO 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 data representation.

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

Mixed and augmented reality (MAR) refers to a spatially coordinated combination of media/information 
components that represent, on the one hand the real world and its objects and on the other hand those 
that are virtual, synthetic and computer generated. MAR as an information medium strives to provide 
rich experience based on realism, presence and augmentation [ISO/IEC 18039].

This document describes a set of information constructs for stylizing the MAR content and its objects. 
ISO/IEC 3721 specifies the MAR scene with the core objects and their attributes [ISO/IEC 3721] This 
document further refines ISO/IEC 3721 similarly to how CSS (Cascading Style Sheets)[2] augments 
HTML-5 (Hyper Text Markup Language)[1] for web document stylization. Among the various core 
MAR content objects defined in ISO/IEC 3721, virtual objects that augment real world objects may 
be subject to further stylization. Stylization refers to the act of making certain information follow a 
particular form for various purposes. As MAR contents become more widespread and sophisticated, 
there is an increasing need for its stylization and its separation from the core content for its efficient 
specification. The augmentation style can affect the whole MAR experience in terms of its naturalness 
(how harmonious objects appear in relation to the real world into which they are inserted), and 
conspicuousness and saliency (how augmentations stand out for visibility and readability). This in 
turn can be important for efficient information transfer through the MAR content. Style specification 
components are thus associated with and applied to the virtual objects used for augmenting the real 
world objects in the MAR content (see Figure 1).

 
The real world objects are associated or augmented with the virtual scene/objects shown within the left box. The 
style objects represent the constructs for further specifying their “styles” for presentation to the users.

Figure 1 — The general structure of mixed and augmented reality (MAR) content 
[ISO/IEC 18039]

This work only establishes the information model, and neither promotes nor mandates the use of a 
specific language, file format, algorithm, device, or implementation method. It is to be considered 
as a minimum basic model and a sound basis that can be extended for other purposes in actual 
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implementations (e.g. application standards, specific file formats). It is designed for ease, generality, 
and extendibility and is illustrated in this document with various examples and implementation results.

This document is based on ISO/IEC 18039 which specifies a reference architecture for the MAR system 
as a contents-browser/player. In ISO/IEC 18039, the MAR content is specified as the input to the MAR 
system that describes the scene and objects’ behavior. The MAR system parses, simulates and renders 
the content to the display (See Figure 2).

 
The MAR Scene or equivalent content description is an input to the larger MAR system which will interpret it and 
render it to a display for user consumption [ISO/IEC 18039].

Figure 2 — The generic MAR system architecture
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Information technology — Computer graphics, image 
processing and environmental data representation — Style 
representation for mixed and augmented reality

1 Scope

This document specifies:

1) Constructs for representing and specifying various augmentation and presentation styles. While 
augmentations can be in modalities other than the visual (e.g. aural, haptic), this work addresses 
the visual augmentation style only.

2) A model for how to associate the stylization constructs to the augmentation objects. Specifically, 
the MAR behavior object in ISO/IEC 3721 is extended for this purpose.

3) Other miscellaneous functionalities and abstractions that support the stylization of augmentation 
objects.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements of this document. For dated references, only the edition cited applies. For 
undated references, the latest edition of the referenced document (including any amendments) applies.

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

ISO/IEC 3721, Information technology — Computer graphics, image processing and environmental data 
representation —Information model for mixed and augmented reality content — Core Objects and their 
Attributes

3	 Terms,	definitions	and	abbreviated	terms

3.1	 Terms	and	definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 18039, ISO/IEC 3721, and 
the following apply.

ISO and IEC 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/ 

3.1.1
stylization
act of enforcing certain information presentation to follow a particular form or behave in a given way 
for various purposes such as to highlight it, emphasize it, or make it more readable and perceptible
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