International
Standard

ISO/IEC 23090-31

Information technology — Coded
representation of immersive media —

Part 31:
Haptics coding

Technologies de l'information — Représentation codée de média
immersifs —

Partie 31: Codage haptique

Reference number
ISO/IEC 23090-31:2025(en)

First edition
2025-01

© ISO/IEC 2025



ISO/IEC 23090-31:2025(en)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2025

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 2025 - All rights reserved
ii


https://www.iso.org

ISO/IEC 23090-31:2025(en)

Contents Page
FFOTE@WOTM.......... et v
IIUETO@UICTION . ...t vi
1 SCOPI ...tk 1
2 NOTTNATIVE TEEETEIICES .........ocoo ket 1
3 Terms, definitions and abbreviated terms
3.1 Terms and definitions ...
3.2 Abbreviated terms
3.3 IMITMEITIOTIECS etk
4 OVErVIEW and AT CRITECEUI@. ... 4
4.1 O VBT VIBW ... 4
4.2 COAEC AT CNIEECTUTE ..ot 4
5 DATA IMOAEL........ et
51 Data structure overview ...
5.2 HAPTIC EXPEITEIICE ..ot
5.3 HAPTIC @VATAT e
5.4 Haptic perception
5.5 Haptic device......
5.6 Haptic channel.......
5.6.1 General ...
5.6.2 Custom mesh avatar
5.6.3  BOAY P MIASK .ot
5.6.4 Semantic body part and actuator MAPPING ... 15
5.7 Haptic band
5.8 HADEIC @FFRCE
59 HaPTIC KEYTTAITIE ..o
6 Interchange file format.....
6.1 Overview...........
6.2 HJIF Specifications
6.2.1 M PEG _ AP EICS e
6.2.2  MPEG _NaPTiCS.@VATAT ..o
6.2.3 MPEG_haptics.perception.......
6.2.4 MPEG_haptics.Sync ...
6.2.5 MPEG_haptics.reference_device
6.2.6 MPEG_haptics.channel..................
6.2.7 MPEG_haptics.vector ...
6.2.8  MPEG_RAPtiCS.DANM ..o
6.2.9  MPEG_RAPEICS. EFF@CT oot
6.2.10 MPEG_hapticS.KEYTaIME. ...
7 MPEG-I haptic stream (MIHS) fOITQAL. ... s
7.1 OVEIVIBW ...ooooiiieeeeeeeeeeeee e
711 General ...
7.1.2  Initialization units ...
7.1.3 Temporal and spatial units
714 MIHS PACKEES ..o st
7.2 SYNEAX AIIA SEIMATIEICS ...
7.2.1 mpegiHapticStream() ...
7.2.2  mpegiHapticUnit() ...
7.2.3 mpegiHapticPacket().............

7.2.4  MIHSPacketPayload()
7.2.5 readMetadatalnitializationTiming().
7.2.6  1€adMetadataTimuiNG (] i
7.2.7  readMetadataEXPEri€NICO (). ..o

© ISO/IEC 2025 - All rights reserved
iii



ISO/IEC 23090-31:2025(en)

7.2.8  TEAAVATAT () i 48
7.2.9  readMetadataPerCePtion () ... 48
7.2.10 readReferenceDevice()
7.2.11 readMetadataChannel()
W2 W L= a 1\ (=3 =T =Vt 2 - Do o I () SO
7.2.13 readLibrary() ..o

7.2.14 readLibraryEffect()
728720 B T L= Uo 1 D - () OO
2872 U T L= Vo 1 D3 (= o1 o (O
7.2.17 readEffectBasis()..
7.2.18 readKeyframe()

7.2.19 1eadTranSientKeY TamE () e 64
7.2.20 readCurveKeyframe() ...

7.2.21 readVectorialKeyFrame()

7.2.22 readWaveletEffect()......c.oo

7.2.23 1€adCRC() o

7.3 Description of MIHSPacketType..........

7.3 1 INItialiZatIONTIMIIIG oo
7.3.2
7.3.3
7.3.4
7.3.5
7.3.6
7.3.7
7.3.8
7.39
7.3.10 GlobalCRC16 and GlobalCRC32
7.4 APPLICALION EXAIMPLES. ..o
741 INIEALZATION UIIIES oo
7.4.2 Temporal and spatial units.......
7.4.3  Silent units ...
744 CRC packets

7.5 Random access support with MIHS (informative)

8 PIrOCESSING IMMOMEL ...

8.1 OVerview.......

8.2 Encoder (informative)

8.2.1 Encoder architecture.........ccc...

8.2.2 OHM metadata input file

8.2.3 Descriptive input files..........cccccccune.

8.2.4  PCM INPULE FILE oo

8.2.5 Transcoding desSCriptive CONETENT ... oo 77

8.2.6 Frequency band decomposition

8.2.7 Keyframe extraction for low frequencies proCessing.........e 80

8.2.8  WaAVEIEE EIICOMINE ..o
8.3 DECOAET .o

8.3.1 Decoder Architecture............n,

8.3.2 Metadata and parametric data decoding.....

8.3.3 Wavelet Decoding...........ooiiciiicic,

8.3.4 Random access decode...................

8.4 Synthesizer (INfOTTNATIVE). ...t
Annex A (normative) JSON SChema FefeIr@IICe . ...............ccciiiiiiii oo
Annex B (informative) OHM metadata input file format ...
Annex C (informative) Semantic body part and actuator mappPing...........ce 106
Annex D (normative) Profiles and LeVELS............ e 110
BIDLIOGIAPIY ... 112

© ISO/IEC 2025 - All rights reserved
iv



ISO/IEC 23090-31:2025(en)

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).

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 29, Coding of audio, picture, multimedia and hypermedia information.

Alist of all parts in the ISO/IEC 23090 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

Haptics provide an additional layer of entertainment and sensory immersion to the user. Therefore, the user
experience and enjoyment of media content, from a ISOBMFF files, broadcast channel, streaming games
or mobile advertisements can be significantly enhanced by the judicious addition of haptics to the audio/
video content. To that end, haptics has been proposed as a first-order media type, akin to audio and video, in
ISOBMFF. Further, haptics has also been proposed as an addition to ISO/IEC 23009-1 (MPEG-DASH) to signal
the presence of haptics in MP4 segments to DASH streaming clients. Lastly, the I[SO/IEC 23090 (MPEG-I) use
cases have been augmented with haptics

Haptics digital encoding is the storing of tactile data in a digital format. As with audio and video, digital
encoding is of fundamental importance to allow digital haptic devices to function. Haptics encoding gained
relevance with the increased market importance of wideband haptics in consumer peripherals such as
smartphones with haptic engines and game consoles with haptic enabled controllers. The prior generation
of haptics peripherals was based on less expressive haptic actuators usually based on state machine control
processes.

In the field of haptics, the signal encoding usually takes one of two approaches:

— Quantized: This representation is generally made from measured data. The samples from the original
phenomenon are stored at a specific acquisition frequency inside the file to represent this signal. One
example of a quantized haptic signal is proposed through WAV files, originally developed for audio. WAV
file formalism allows the capture of real-world data and the representation of complex wideband haptic
feedback. This type of haptics encoding has the disadvantage of being difficult to modify once encoded
due to the inability to access the primitives used to create the signal.

— Descriptive: This representation is used to encode haptic signals as a combination of functions to
be synthesized. Examples of such vectorized formats include AHAP and IVS. These formats have the
advantage of being created with a composition of primitives. They are easily modifiable at runtime
by an application and by dedicated editing tools. Currently, these solutions support only vibrotactile
perception, but can easily be extended for other forms of haptics such as kinaesthetic, temperature and
textures. They also tend to be memory inefficient with increasing signal complexity and cannot encode
non-periodic phenomena

This document describes the coded representation allowing to encode both descriptive and quantized data
in a human readable JSON format (.hjif) used as an exchange format. This format can be compressed and
packetized into a binary file format for distribution and streaming purposes (.hmpg).
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immersive media —

Part 31:
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1 Scope

This document specifies technology that supports the efficient transmission and rendering of haptic signals
for the playback of immersive experiences in a wide variety of scenarios. The document describes in detail
a robust coded representation of haptic media covering the two most popular haptic perceptions leveraged
by devices today: vibrotactile and kinaesthetic. Support for other haptic modalities has also been integrated.

The coded representation allows to encode both descriptive and quantized data in a human readable J[SON
format used for exchange purposes, and a compressed bitstream version, optimised for memory usage
and distribution purposes. This approach also allows to meet the expectations for compatibility with both
descriptive and quantized formats, as required by the market, as well as interoperability between devices
for 3D immersive experiences, mobile applications and other distribution purposes.

Information provided in this document related to the decoder is normative, while information related to the
encoder and renderer is informative.

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 8601-1, Date and time — Representations for information interchange — Part 1: Basic rules
IS0 8601-2, Date and time — Representations for information interchange — Part 2: Extensions
ISO/IEC 21778:2017, Information technology — The JSON data interchange syntax

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, available at: https://www.rfc-editor.org/
info/rfc3986

IETF RFC 8259, The JavaScript Object Notation (JSON) Data Interchange Format, available at: https://www.rfc
-editor.org/info/rfc8259

IETF RFC 4648, The Basel6, Base32, and Base64 Data Encodings, available at: https://www.rfc-editor.org/
info/rfc4648
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