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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 1ISO/
[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
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.

This eigth edition cancels and replaces the seventh edition (ISO/IEC 14496-12:2022), which has been
technically revised.

The main changes are as follows:

— specification of essential sample groups

— addition of the essential descriptions hierarchy sample group

— addition of the preselection entity group and related boxes

— addition of the extended dependent random access point (EDRAP) sample group
— specification of the sample-packed restricted video track

— addition of the associated external stream track reference

— relaxing the presence requirements of the HandlerBox within a MetaBox

— addition of the handler property for items.

Alist of all parts in the ISO/IEC 14496 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 ISO base media file format is designed to contain timed media information for a presentation in a
flexible, extensible format that facilitates interchange, management, editing, and presentation of the media.
This presentation may be ‘local’ to the system containing the presentation, or may be via a network or other
stream delivery mechanism.

The file structure is object-oriented; a file can be decomposed into constituent objects very simply, and the
structure of the objects inferred directly from their type.

The file format is designed to be independent of any particular network protocol while enabling efficient
support for them in general.

The ISO base media file format is a base format for media file formats.

Structure of this document

Clause 4 defines ISO base media files; files that are built from boxes.

Clause 5 defines typed ISO base media files, i.e. ISO base media files with a FileTypeBox.
Clause 6 provides common specifications to movie files, item files and segment files.

Clause 7 gives the core concepts and data-types for time-based presentations, called 'movies’ in this
document.

Clause 8 defines the boxes used by time-based presentations, and other formats.
Clause 9 defines the hint track formats used to support some streaming protocols.

Clause 10 builds on the concept of sample groups as defined in subclause 8.9 and defines some sample
groups.

Clause 11 defines how to base a file format on this document.

Clause 12 builds on the general concepts of tracks as defined in Clause 8, and defines track formats for
various general types of media (video, sound, etc.).

Clause 13 specifies different types of transformed media tracks.

Annex A provides an informative introduction to time-based presentations, which may be of assistance to
first-time readers and implementers.

Annex B provides guidance on writing derived specifications.
Annex C provides the syntax for uniform resource identifier (URI) fragments.
Annex D documents how identifier values defined externally to this document are managed.

Annex E defines brands that may be used to identify the conformance and reader requirements to the
structures defined in this document for time-based presentations.

Annex F contains the formal IANA registration of segments.

Annex G defines some forms used for labelling metadata with uniform resource identifier (URI) labels.
Annex H provides an overview of the use of hint tracks for RTP streams and RTP stream reception.
Annex I contains the formal definitions of the types of stream access points in timed media streams.
Annex | contains examples of the use of the segmentIndexBox defined in 8.14.3.

Annex K defines the MIME parameters that may be used to annotate MIME types for time-based presentations
based on Clause 6.
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Information technology — Coding of audio-visual objects —

Part 12:
ISO base media file format

1 Scope

This document specifies the ISO base media file format, which is a general format forming the basis
for a number of other more specific file formats. This format contains the timing, structure, and media
information for timed sequences of media data, such as audio-visual presentations.

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 639, Code for individual languages and language groups

ITU-T X.667 | ISO/IEC 9834-8, Information technology — Procedures for the operation of object identifier
registration authorities — Part 8: Generation of universally unique identifiers (UUIDs) and their use in object
identifiers

ISO/IEC 10646, Information technology — Universal coded character set (UCS)
ISO/IEC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Advanced Video Coding

ISO/IEC 14496-34, Information Information technology — Coding of audio-visual objects — Part 34: Syntactic
description language

ISO 15076-1, Image technology colour management — Architecture, profile format and data structure — Part 1:
Based on ICC.1:2010

ISO/IEC 15938-1, Information technology — Multimedia content description interface — Part 1: Systems
ISO/IEC 23001-1, Information technology — MPEG systems technologies — Part 1: Binary MPEG format for XML
ISO/IEC 23001-14, Information technology — MPEG systems technologies — Part 14: Partial file format

ISO/IEC 23002-3, Information technology — MPEG video technologies — Part 3: Representation of auxiliary
video and supplemental information

ISO/IEC 23003-4, Information technology — MPEG audio technologies — Part 4: Dynamic range control

ITU-T H.265 | ISO/IEC 23008-2, Information technology — High efficiency coding and media delivery in
heterogeneous environments — Part 2: High efficiency video coding

ISO/IEC 23091-2, Information technology — Coding-independent code points — Part 2: Video
ISO/IEC 23091-3, Information technology — Coding-independent code points — Part 3: Audio
ITU-R TF.460-6:2002, Standard-frequency and time-signal emissions

ITU-R BS.1770-4, Algorithms to measure audio programme loudness and true-peak audio level

© ISO/IEC 2026 - All rights reserved
1


https://standards.iteh.ai/catalog/standards/iso/5430f323-0a13-453d-9c58-77212a0eeff3/iso-iec-14496-12-2026
https://standards.iteh.ai/catalog/standards/iso/5430f323-0a13-453d-9c58-77212a0eeff3/iso-iec-14496-12-2026

ISO/IEC 14496-12:2026(en)

ITU-T T.35, Procedure for the allocation of ITU-T defined codes for non-standard facilities
IETF BCP 47, Tags for Identifying Languages

IETF RFC 1951, DEFLATE Compressed Data Format Specification version 1.3

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies
IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types
IETF RFC 3061, A URN Namespace of Object Identifiers

IETF RFC 3629, UTF-8, a transformation format of ISO 10646

IETF RFC 3711:2004, The Secure Real-time Transport Protocol (SRTP)

IETF RFC 4122, A Universally Unique IDentifier (UUID) URN Namespace

IETF RFC 5052, Forward Error Correction (FEC) Building Block

IETF RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification

W3C Recommendation, Extensible Markup Language (XML) 1.0 (Fifth Edition), 26 November 2008, https://
www.w3.org/TR/2008/REC-xml-20081126/

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

[SO and [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/

3.1.1

access unit

media data pertaining to a particular composition time in a media stream, usually carried in one sample of
a media track

3.1.2
bitstream
<SAP information> file or segment compatible with the ISO base media file format

Note 1 to entry: This definition applies for the interpretation of SAP information for files and segments compatible
with the ISO base media file format.

3.1.3
box
object-oriented building block defined by a unique type identifier and length

Note 1 to entry: Called ‘atom’ in some specifications, including the first definition of MP4.

3.14
child box
box contained in another box

3.1.5
chunk
contiguous set of samples for one track
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3.1.6

clean aperture

part of a decoded video image from which undesirable pixels introduced for coding purposes such as having
integer number of coding blocks have been removed for presentation

3.1.7

composition timestamp

timestamp on the media timeline such that samples are presented in composition timestamp order and that
establishes their relative composition timing

3.1.8
container
<SAP information> file or segment compatible with the ISO base media file format

Note 1 to entry: This definition applies for the interpretation of SAP information for files and segments compatible
with the ISO base media file format.

3.1.9
container box
box whose sole purpose is to contain and group a set of related boxes

Note 1 to entry: Container boxes are normally not derived from FullBox

3.1.10
decoding timestamp
timestamp on the media timeline such that samples are decoded in decoding timestamp order

Note 1 to entry: The decoding timestamps primarily define the required decoding order; systems may decode at a
time of their choosing; in the case of signed composition offsets, decoding timestamps do not necessarily precede
composition timestamps

3.1.11
dual-headed file
typed ISO base media file that is both an item file and a movie file

3.1.12

EDRAP sample

sample for which all subsequent samples in both decoding and output order can be correctly decoded
provided that the required preceding SAP or EDRAP samples are available

3.1.13

essential sample group

sample group that describes essential information for the associated samples and is associated with a
sample group description for which the version field is equal to 3

3.1.14
file level
byte position in an ISO base media file not contained in a Box structure

3.1.15
full aperture
decoded video image as output by the decoder which may contain undesirable pixels for presentation

3.1.16
haptic media
timed tactile signals to be presented as part of the media presentation

3.1.17

hint track

special track which does not contain media data, but instead contains instructions for packaging one or
more tracks into a streaming channel
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