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Foreword

ISO

(the International Organization for Standardization) and IEC (the International Ele

ctrotechnical

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-fieldsof mutual-interestOther international nrnani79+inne’ fa

overnmental

tech
Inter|
The

Stan

an In

ISO/
Subg

This

mingr revision. It also incorporates the Amendment ISO/IEC 14496-12:2008/Amd.1:2009 and t

Corr
12:2

ISO/

audi¢-visual objects:

and ’t-uon-governmental, in liaison with ISO and IEC, also take part in the work. Tn the field |0

ology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

national Standards are drafted in accordance with the rules given in the ISO/IEC Directives, R
main task of the joint technical committee is to prepare International Stahdards. Draft
Hards adopted by the joint technical committee are circulated to national bedies for voting. P

ternational Standard requires approval by at least 75 % of the national bodies casting a vote,

EC 14496-12 was prepared by Joint Technical Committee ISOHEC JTC 1, Information
ommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

fourth edition cancels and replaces the third edition (ISO/AEC 14496-12:2008) of which it

genda  ISO/IEC 14496-12:2008/Cor.1:2008, ISQ/IEC 14496-12:2008/Cor.2:2009, 1SC
D08/Cor.3:2009, and ISO/IEC 14496-12:2008/Cor.4:2011.

EC 14496 consists of the following parts, under the general title Information technology -

Part 1: Systems

Part 2: Visual

Part 3: Audio

Part 4: Conformance.testing

Part 5: Reference_software

Part 6: Delivery Multimedia Integration Framework (DMIF)

Part(/:)Optimized reference software for coding of audio-visual objects [Technical Report]

[ information
art 2.

International
ublication as

technology,

constitutes a
ne Technical
/IEC 14496-

— Coding of

Part 8. Carriage of ISO/IEC 14296 contents over 1P Networks
Part 9: Reference hardware description [Technical Report]
Part 10: Advanced Video Coding

Part 11: Scene description and application engine

Part 12: ISO base media file format

Part 13: Intellectual Property Management and Protection (IPMP) extensions
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—  Part 14:

— Part 15:

— Part 16:

— Part17:

— Part 18:

— Part 19:

MP4 file format

Advanced Video Coding (AVC) file format
Animation Framework eXtension (AFX)
Streaming text format

Font compression and streaming

Synthesized texture stream

— Part 20:

— Part 21:

— Part 22:

— Part 23:

— Part 24:

— Part 25:

— Part 26:

— Part 27:

— Part 28:

This correc
14496-12:20

Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SA
MPEG-J Graphics Framework eXtensions (GFX)

Open Font Format

Symbolic Music Representation

Audio and systems interaction [Technical Report]

3D Graphics Compression Model

Audio conformance

3D Graphics conformance

Composite font representation

ted version of ISO/IEC 14496-12:2042 incorporates the corrections made by IS
08 draft Technical Corrigendum 5 (unpublished).

F)

/IEC
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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
strug

The
supp

The

It is
Cons
the |

This
JPE
refer

identifying the other, for example “(technically identical to{lISO/IEC 15444-12)".
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Atter]
right
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ISO

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

file format is designed to be independent of any particular network protocol jwhile enab
ort for them in general.

SO Base Media File Format is a base format for media file formats.

intended that the ISO Base Media File Format shall be jointly\maintained by WG1
equently, a subdivision of work created ISO/IEC 15444-12 and ISOAEC 14496-12 in order
50 Base Media File Format and to facilitate the joint maintenance.

technically identical text is published as ISO/IEC 14496-42. for MPEG-4, and as ISO/IEC
ence one, for example ISO/IEC 14496-12, and append to the reference a parenthetid
nternational Organization for Standardization, (ISO) and International Electrotechnical Comn
attention to the fact that it is claimed that compliance with this document may involve the usg

SO and IEC take no position concerning the evidence, validity and scope of this patent right.

holder of this patent right has assured the 1ISO and IEC that he is willing to negotiate lic
bnable and non-discriminatorysterms and conditions with applicants throughout the world. In

the companies listed in Annex B.
tion is drawn to the\possibility that some of the elements of this document may be the subj
5 other than those)identified in Annex B. ISO and IEC shall not be held responsible for iden

ch patent rights.

www.is@.org/patents) and IEC (http://patents.iec.ch) maintain on-line databases of patent
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cong|

stapdards. Users are encouraged to consult the databases for the most up to date
eraing’patents.
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INTERNATIONAL STANDARD ISO/IEC 14496-12:2012(E)

Information technology — Coding of audio-visual objects —

Part 12:
ISO base media file format

1 Bcope

This |part of ISO/IEC 14496 specifies the 1ISO base media file format, which is a~geheral format forming the
basig for a number of other more specific file formats. This format contains the timing, structurg, and media
information for timed sequences of media data, such as audio-visual presentations.

This| part of ISO/IEC 14496 is applicable to MPEG-4, but its technical content is identical to that of
ISO/|EC 15444-12, which is applicable to JPEG 2000.

2 Normative references
The |following documents, in whole or in part, are “biormatively referenced in this document and are
indispensable for its application. For dated references;-only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO $39-2:1998, Codes for the representation.of names of languages — Part 2: Alpha-3 code
ISO/|EC 9834-8:2005, Information technology — Open Systems Interconnection — Procedlires for the
opergtion of OS| Registration Authoérities: Generation and registration of Universally Unique Identifiers
(UUIDs) and their use as ASN.1 Object Identifier components

ISO/|[EC 11578:1996, Information technology — Open Systems Interconnection — Remote Prpcedure Call
(RPQ)

ISO/|[EC 14496-1:2010; Information technology — Coding of audio-visual objects — Part 1: Systefns

ISO/|[EC 14496410, Information technology — Coding of audio-visual objects — Part 10: Advanced Video
Coding

ISO/|EC14496-14, Information technology — Coding of audio-visual objects — Part 14: MP4 file format

ISO/IEC 15444-1, Information technology — JPEG 2000 image coding system: Core coding system
ISO/IEC 15444-3, Information technology — JPEG 2000 image coding system: Motion JPEG 2000
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 23002-3, Information technology — MPEG video technologies — Part 3: Representation of auxiliary
video and supplemental information
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ISO/IEC 29199-2:2012, Information technology — JPEG XR image coding system — Part 2: Image coding

specification

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

IETF RFC 2045, Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet Message Bodies,
FREED, N. and BORENSTEIN, N., November 1996

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, FREED, N. and

BORENSTEIN, N., November 1996

IETF RFC 3%50, RTP: A Transport Protocol for Real-Time Applications, SCHULZRINNE, H. et al., July 2003
IETF RFC 3711, “The Secure Real-time Transport Protocol (SRTP)”, BAUGHER, M. et al., March-2004
IETF RFC 5052, Forward Error Correction (FEC) Building Block, WATSON, M. et al., August2007

IETF RFC 5905, Network Time Protocol Version 4: Protocol and Algorithms Specification, MILLS, D.,
June 2010

SMIL 1.0 “Synchronized Multimedia Integration Language (SMIL) 1.0 Specifical
<http://www .w3.0org/TR/REC-smil/>

Rec. ITU-R ]

[F.460-6, Standard-frequency and time-signal emissions (Arnex | for the definition of UTC.)

3 Terms, definitions, and abbreviated terms

3.1 Term

For the purp

3141
box
object-orient

NOTE C

31.2
chunk
contiguous s

3.1.3
container b
box whose §|

5 and definitions

bses of this document, the following terms and definitions apply.

d building block defined by asunique type identifier and length

blled ‘atom’ in some specifications, including the first definition of MP4.

et of samples forone track

DX
ple’ purpose is to contain and group a set of related boxes

bt al,

tion”,

NOTE

314
hint track

Container boxes are normally not derived from ‘fullbox’

special track which does not contain media data, but instead contains instructions for packaging one or more

tracks into a

3.1.5
hinter

streaming channel

tool that is run on a file containing only media, to add one or more hint tracks to the file and so facilitate

streaming
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3.1.6
ISO Base Media File
name of the files conforming to the file format described in this specification

317

leaf subsegment

subsegment that does not contain any indexing information that would enable its further division into
subsegments

3.1.8
media data box

box ywirt a O1C cactta ediadata-forapresentatio ors

3.1.9
movje box
container box whose sub-boxes define the metadata for a presentation (*moov )

3.1.10
presentation
one ¢r more motion sequences, possibly combined with audio

3.1.11
random access point (RAP)
sample in a track that starts at the ISAU of a SAP of type 1 or 2 or\3-as defined in Annex |

NOTE Informally, a sample, from which when decoding_starts, the sample itself and all samplep following in
complosition order can be correctly decoded.

3.1.12
random access recovery point
sample in a track with presentation time equal te'the TSAP of a SAP of type 4 as defined in Annex |

NOTE Informally, a sample, that can be-correctly decoded after having decoded a number of sampleq that is before
this semple in decoding order, sometimes knewn as gradual decoding refresh.

3.1.13
sample
all the data associated with a single timestamp

NOTE 1 No two samples within a track can share the same time-stamp.

NOTE 2 In non-hiht tracks, a sample is, for example, an individual frame of video, a series of video framgs in decoding
order} or a compressed section of audio in decoding order; in hint tracks, a sample defines the formation df one or more
streaning packets:

3.1.14
sampleddescription
structure which defines and describes the format of Some number of samples in a trac

3.1.15
sample table
packed directory for the timing and physical layout of the samples in a track

3.1.16
sync sample
sample in a track that starts at the ISAU of a SAP of type 1 or 2 as defined in Annex |

NOTE Informally, a media sample that starts a new independent sequence of samples; if decoding starts at the sync
sample, it and succeeding samples in decoding order can all be correctly decoded, and the resulting set of decoded
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samples forms the correct presentation of the media starting at the decoded sample that has the earliest composition time;
a media format may provide a more precise definition of a sync sample for that format.

3.1.17

segment

portion of an ISO base media file format file, consisting of either (a) a movie box, with its associated media
data (if any) and other associated boxes or (b) one or more movie fragment boxes, with their associated
media data, and other associated boxes

3.1.18
subsegment

i i f £ d-fi ie-fi th thati | lid 1
time interval ofa S8gRRSHHOFR8GHOR- RS HIGRIBRDOX8SHatHHS—arSoa-YaHa-S8gMmeh

3.1.19
track
timed sequepce of related samples (q.v.) in an ISO base media file

NOTE For media data, a track corresponds to a sequence of images or sampled audio;, foh hint tracks, aftrack
corresponds tp a streaming channel.

3.2 Abbre¢viated terms
For the purppses of this document, the following abbreviated terms apply.

ALC Asynchronous Layered Coding

FD Fild Delivery

FDT Filg Delivery Table

FEC Forward Error Correction

FLUTE Filg Delivery over Unidirectional Transport
IANA Intgrnet Assigned Numbers Authority
LCT Layered Coding Transport

MBMS Multimedia Broadcast/Multicast Service

4 Object-structured File Organization

4.1 File Structure

Files are forfned as a series(of objects, called boxes in this specification. All data is contained in boxes; there
is no other dpta within the file. This includes any initial signature required by the specific file format.

All object-structured (files conformant to this section of this specification (all Object-Structured files) |shall
contain a Filg TypeBox.

4.2 Object-Strusture

An object in this terminology is a box.
Boxes start with a header which gives both size and type. The header permits compact or extended size (32
or 64 bits) and compact or extended types (32 bits or full Universal Unique IDentifiers, i.e. UUIDs). The
standard boxes all use compact types (32-bit) and most boxes will use the compact (32-bit) size. Typically
only the Media Data Box(es) need the 64-bit size.

The size is the entire size of the box, including the size and type header, fields, and all contained boxes. This
facilitates general parsing of the file.
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The definitions of boxes are given in the syntax description language (SDL) defined in MPEG-4 (see reference
in Clause 2). Comments in the code fragments in this specification indicate informative material.

The fields in the objects are stored with the most significant byte first, commonly known as network byte order
or big-endian format. When fields smaller than a byte are defined, or fields span a byte boundary, the bits are
assigned from the most significant bits in each byte to the least significant. For example, a field of two bits
followed by a field of six bits has the two bits in the high order bits of the byte.

aligned(8) class Box (unsigned int(32) boxtype,
optional unsigned int(8) [16] extended_type) {
unsigned int(32) size;

Ata (D O\ i 1o i
prarsromet— Itttz Tty pe——O0OoXTYPeY

1f (size==1) {

unsigned int(64) largesize;

] else if (size==0) {

// box extends to end of file
3

A
1f (boxtype==‘uuid’) {

unsigned int(8) [16] usertype = extended_type;

3
5

The semantics of these two fields are:

gize is an integer that specifies the number of bytes in this-box, including all its fields apd contained
boxes; if size is 1 then the actual size is in the field 1akxgesize; if size is 0, then this bpx is the last
one in the file, and its contents extend to the end of the*file (normally only used for a Media Data Box)
type identifies the box type; standard boxes use<@ycompact type, which is normally fpur printable
characters, to permit ease of identification, and‘is shown so in the boxes below. User extensions use
an extended type; in this case, the type field is\set to *uuid-.

Boxgs with an unrecognized type shall be ignored<@nd skipped.
Many objects also contain a version number.and flags field:

igned(8) class FullBox(unsigned int(32) boxtype, unsigned int(8) v, bilt(24) f)
xtends Box (boxtype) {

d
q
ynsigned int(8) versiohn
X

= Vv;
it (24) frags = £;

The semantics of these. two fields are:

Yersion is aniinteger that specifies the version of this format of the box.
tlags is a,map of flags

Boxgs with<antnrecognized version shall be ignored and skipped.

4.3 | File Type Box

4.3.1 Definition

Box Type: ‘ftyp’

Container:  File

Mandatory: Yes

Quantity: Exactly one (but see below)

Files written to this version of this specification must contain a file-type box. For compatibility with an earlier
version of this specification, files may be conformant to this specification and not contain a file-type box. Files
with no file-type box should be read as if they contained an FTYP box with Major_brand='mp41l',
minor_version=0, and the single compatible brand 'mp41'.
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A media-file structured to this part of this specification may be compatible with more than one detailed
specification, and it is therefore not always possible to speak of a single ‘type’ or ‘brand’ for the file. This
means that the utility of the file name extension and Multipurpose Internet Mail Extension (MIME) type are
somewhat reduced.

This box must be placed as early as possible in the file (e.g. after any obligatory signature, but before any
significant variable-size boxes such as a Movie Box, Media Data Box, or Free Space). It identifies which
specification is the ‘best use’ of the file, and a minor version of that specification; and also a set of other
specifications to which the file complies. Readers implementing this format should attempt to read files that
are marked as compatible with any of the specifications that the reader implements. Any incompatible change
in a specification should therefore register a new ‘brand’ identifier to identify files conformant to the new
specification

ed to
najor

The minor Vv
determine th
specification

ersion is informative only. It does not appear for compatible-brands, and must not_be us
e conformance of a file to a standard. It may allow more precise identification, of/the
for inspection, debugging, or improved decoding.

Files would ‘best
use’ (major i

hormally be externally identified (e.g. with a file extension or mime type) thatiidentifies the
rand), or the brand that the author believes will provide the greatest compatibility.

is for
this

This section[of this specification does not define any brands. However, see subclause 6.3 below for brang
files conformant to the whole specification and not just this section. All file fofmat brands defined in

specification|are included in Annex E with a summary of which features they‘\require.
4.3.2 Syntpx
aligned(8) class FileTypeBox

extendp Box(‘'ftyp’) {

unsigngd int(32) major_brand;

unsigngd int(32) minor_version;

unsigngd int(32) compatible_brands]|]y // to end of the box

}

4.3.3 Semantics

This box ide
Each brand
major_

minor_
compat

ntifies the specifications to which this file complies.
s a printable four-character/code, registered with ISO, that identifies a precise specification.
brand — is a brand-identifier

rersion —is an informative integer for the minor version of the major brand
i ble_brands\~is a list, to the end of the box, of brands

5 Design Considerations
5.1 Usage
5.1.1 Introduction

The file format is intended to serve as a basis for a number of operations. In these various roles, it may be
used in different ways, and different aspects of the overall design exercised.

5.1.2 Interchange

When used as an interchange format, the files would normally be self-contained (not referencing media in
other files), contain only the media data actually used in the presentation, and not contain any information
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related to streaming. This will result in a small, protocol-independent, self-contained file, which contains the
core media data and the information needed to operate on it.

The following diagram gives an example of a simple interchange file, containing two streams.

ISO file
moov . mdat
...other boxes | trak (video)
Interleaved. time-ordered. video
trak (audio) and audio frames

Figure 1 — Simple interchange file
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5.1.3 Content Creation
During content creation, a number of areas of the format can be exercised to useful effect, particularly:
¢ the ability to store each elementary stream separately (not interleaved), possibly in separate files.

¢ the ability to work in a single presentation that contains media data and other streams (e.g. editing
the audio track in the uncompressed format, to align with an already-prepared video track).

These characteristics mean that presentations may be prepared, edits applied, and content developed and
integrated without either iteratively re-writing the presentation on disc — which would be necessary if interleave
was requireq and unused data had to be deleted; and also without iteratively decoding and re-encoding the
data — whichl would be necessary if the data must be stored in an encoded state.

In the following diagram, a set of files being used in the process of content creation is shown.

media file
video frames,possibly
un-ordered-with other
unused\ddta

ISO fil

oW

AN

mpov -
..other boxes | trak (video) <

N | ISOFilé

trak (audio) |

[/

mdat
Video and Audio frames
possibly
un-ordered with other
unused data

..other boxes (inc. moov)

Figure 2 — Content Creation File

5.1.4 Prepfpration forstreaming

When prepafed for streaming, the file must contain information to direct the streaming server in the procgss of
sending the nformatlon In add|t|on it is heIpfuI if these |nstruct|ons and the med|a data are mterleaved s@ that
excessive sas —
data be retained unscathed SO that the flles may be verlfled or re- edlted or otherW|se re- used F|naIIy, it is
helpful if a single file can be prepared for more than one protocol, so differing servers may use it over
disparate protocols.

5.1.5 Local presentation

‘Locally’ viewing a presentation (i.e. directly from the file, not over a streamed interconnect) is an important
application; it is used when a presentation is distributed (e.g. on CD or DVD ROM), during the process of
development, and when verifying the content on streaming servers. Such local viewing must be supported,
with full random access. If the presentation is on CD or DVD ROM, interleave is important as seeking may be
slow.
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5.1.6 Streamed presentation

When a server operates from the file to make a stream, the resulting stream must be conformant with the
specifications for the protocol(s) used, and should contain no trace of the file-format information in the file itself.
The server needs to be able to random access the presentation. It can be useful to re-use server content (e.qg.
to make excerpts) by referencing the same media data from multiple presentations; it can also assist
streaming if the media data can be on read-only media (e.g. CD) and not copied, merely augmented, when
prepared for streaming.

The following diagram shows a presentation prepared for streaming over a multiplexing protocol, only one hint
track is required.

ISO file

moov . mdat
...other boxes M| trak (video)

Interleaved, time-ordered, video
trak (audio) and audio frames, and hint
instructions

trak (hint)

Figure 3 — Hinted Presentation for Streaming

5.2 | Design principles

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

Media-data is not ‘framed’ by the file format; the file format declarations that give the size, type and position of
media data units are not physically contiguous with the media data. This makes it possible tp subset the
media-data, and to use it in its natural state, without requiring it to be copied to make space for framing. The
metddata is used to describe the media data by reference, not by inclusion.

Similarly the protocol information for a particular streaming protocol does not frame the media data; the
protdcol headers are not physically contiguous with the media data. Instead, the media data car| be included
by rdference. Thissmakes it possible to represent media data in its natural state, not favouring arly protocol. It
also makes itp@ssible for the same set of media data to serve for local presentation, and for multiple protocols.

The pratacol information is built in such a way that the streaming servers need to know only abouf the protocol
and theway it should be sent; the protocol information abstracts knowledge of the media so thaf the servers
are, 10 a large extent, media-type agnosltic. similarly the media-data, stored as it is In a protocol-unaware
fashion, enables the media tools to be protocol-agnostic.

The file format does not require that a single presentation be in a single file. This enables both sub-setting and
re-use of content. When combined with the non-framing approach, it also makes it possible to include media
data in files not formatted to this specification (e.g. ‘raw’ files containing only media data and no declarative
information, or file formats already in use in the media or computer industries).

The file format is based on a common set of designs and a rich set of possible structures and usages. The
same format serves all usages; translation is not required. However, when used in a particular way (e.g. for
local presentation), the file may need structuring in certain ways for optimal behaviour (e.g. time-ordering of
the data). No normative structuring rules are defined by this specification, unless a restricted profile is used.
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6 ISO Base Media File organization
6.1 Presentation structure
6.1.1 File Structure

A presentation may be contained in several files. One file contains the metadata for the whole presentation,
and is formatted to this specification. This file may also contain all the media data, whereupon the
presentation is self-contained. The other files, if used, are not required to be formatted to this specification;
they are used to contain media data, and may also contain unused media data, or other information. This

es s

specification
constrained
by the metag

These other

concerns—the structure of the proconfchr\n file. r\nl\l The 'Fr\rmf:l' of the morha Hafc fil

by this specification only in that the media-data in the medla files must be capable of descr,
ata defined here.

files may be ISO files, image files, or other formats. Only the media data. itself, sug

JPEG 2000
ISO base m

If an ISO fil

mages, is stored in these other files; all timing and framing (position and size) infermation is i
dia file, so the ancillary files are essentially free-format.

contains hint tracks, the media tracks that reference the media data_from which the hints

built shall rgmain in the file, even if the data within them is not directly referenced by the hint tracks;

deleting all

int tracks, the entire un-hinted presentation shall remain. Note‘that the media tracks

however, refer to external files for their media data.

Annex A propides an informative introduction, which may be of assistance to first-time readers.

6.1.2 Obje

The file is 3
sequence of]
usually closs
may be a Fil

t Structure
tructured as a sequence of objects; some of these objects may contain other objects.

to the beginning or end of the file, to permit’its easy location. The other objects found at this
b-Type box, Free Space Boxes, Movie Fragments, Meta-data, or Media Data Boxes.

6.1.3 Meta Data and Media Data

The metada
the same fil
data; the me

6.1.4 Trac

The track ide

The next tra
one greater

@ is contained within the metadata wrapper (the Movie Box); the media data is contained eit

dia data objects, or media data files, may contain other un-referenced information.

k Identifiers

Ck identifier value stored in next_track_1ID in the Movie Header Box generally contains a
than\the largest track identifier value found in the file. This enables easy generation of a

objects in the file shall contain exactly one presentation metadata wrapper (the Movie Box).

ption

h as
n the

were
after
may,

The
Itis
level

erin

, within Media Data Box{es), or in other files. The media data is composed of images or audio

ntifiers used.in an ISO file are unique within that file; no two tracks shall use the same identifjer.

alue
track

identifier ung

er.most circumstances. However, if this value is equal to ones (32-bit unsigned maxint), th

en a

search for an unused track identifier is needed for all additions.

6.2 Metadata Structure (Objects)

6.2.1 Box

Type fields not defined here are reserved. Private extensions shall be achieved through the *uuid’ type. In
addition, the following types are not and will not be used, or used only in their existing sense, in future
versions of this specification, to avoid conflict with existing content using earlier pre-standard versions of this
format:
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clip, crgn, matt, kmat, pnot, ctab, load, imap;
these track reference types (as found in the reference_type of a Track Reference Box): tmcd, chap,
sync, scpt, ssrc.

A number of boxes contain index values into sequences in other boxes. These indexes start with the value 1
(1 is the first entry in the sequence).

6.2.2 Data Types and fields

In a number of boxes in this specification, there are two variant forms: version 0 using 32-bit fields, and
version 1 usmg 64 bit sizes for those same fields. In general if a verS|on 0 box (32 -bit fleld sizes) can be used,
it shq equired. Values
for cpunters, offsets, t|mes durations etc. in this format do not ‘wrap’ to 0 when the maximum yvalue that can
be stfored in their field is reached; appropriately large fields must be used for all values.

For gonvenience during content creation there are creation and modification times stored!in the file. These can
be 3R-bit or 64-bit numbers, counting seconds since midnight, Jan. 1, 1904, which is*a converfient date for
leap{year calculations. 32 bits are sufficient until approximately year 2040. These(times shall be xpressed in
Universal Time Coordinated (UTC), and therefore may need adjustment to local time if displayed.

Fixed-point numbers are signed or unsigned values resulting from dividing.an integer by an apprgpriate power
of 2.|For example, a 30.2 fixed-point number is formed by dividing a 32:bitinteger by 4.

Fields shown as “template” in the box descriptions are optional in the specifications that use this
specffication. If the field is used in another specification, that use must be conformant with its dgfinition here,
and fhe specification must define whether the use is optienal’or mandatory. Similarly, fields marked “pre-
defined” were used in an earlier version of this specificatian:For both kinds of fields, if a field of that kind is not
used in a specification, then it should be set to the indicated default value. If the field is not usgd it must be
copigd un-inspected when boxes are copied, and ignared on reading.

Matrix values which occur in the headers specifya transformation of video images for presentation. Not all
derived specifications use matrices; if they are'not used, they shall be set to the identity matrix. [If a matrix is
used, the point (p,q) is transformed into (p'q") using the matrix as follows:

(p g 1) * | a b uwO| = (mn z)
| ¢ adsw |
| x v |

m=ap + Cq +.%X;. n =bp + dg + y; zZ = up + vq + w;
p' =m/z; '@} = n/z
The poordinates-{p;q} are on the decompressed frame, and {p’, q’} are at the rendering output. Therefore, for

example, the matrix {2,0,0, 0,2,0, 0,0,1} exactly doubles the pixel dimension of an image. The |co-ordinates
i i i s. Therefore

nd Y values
increase downwards. {p,q} and {p’,q’} are to be taken as absolute pixel locations relative to the upper left hand
corner of the original image (after scaling to the size determined by the track header's width and height) and
the transformed (rendering) surface, respectively.

Each track is composed using its matrix as specified into an overall image; this is then transformed and
composed according to the matrix at the movie level in the MovieHeaderBox. It is application-dependent
whether the resulting image is ‘clipped’ to eliminate pixels, which have no display, to a vertical rectangular
region within a window, for example. So for example, if only one video track is displayed and it has a
translation to {20,30}, and a unity matrix is in the MovieHeaderBox, an application may choose not to display
the empty “L” shaped region between the image and the origin.
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All the values in a matrix are stored as 16.16 fixed-point values, except for u, v and w, which are stored as
2.30 fixed-point values.

The values

in the matrix are stored in the order {a,b,u, c,d,v, x,y,w}.

6.2.3 Box Order

An overall view of the normal encapsulation structure is provided in the following table.

The table shows those boxes that may occur at the top-level in the left-most column; indentation is used to
show possible containment. Thus, for example, a Track Header Box (tkhd) is found in a Track Box (trak),

which is foupd in a Movie Box (moov). Not all boxes need to be used in all files; the mandatory boxe
marked with[ an asterisk (*). See the description of the individual boxes for a discussion of whatimu

assumed if

the optional boxes are not present.

5 are
5t be

User data objects shall be placed only in Movie or Track Boxes, and objects using an extended type may be

placed in a

In order to

for the order|of boxes:

1) The

2) It is |strongly recommended that all header boxes be placed first in their container: these boxe

the

Infomation Box (e.g. the Video Media Header).
3) AnyMovie Fragment Boxes shall be in sequence ordér (see subclause 8.8.5).

4) It is|recommended that the boxes within the\Sample Table Box be in the following order: Sa
Desgription, Time to Sample, Sample to Chunk, Sample Size, Chunk Offset.

5) It is jstrongly recommended that the (Frack Reference Box and Edit List (if any) should preced
Medja Box, and the Handler Reference Box should precede the Media Information Box, and the
Infoymation Box should precede the Sample Table Box.

6) It is recommended that usér Data Boxes be placed last in their container, which is either the N
Box or Track Box.

7) Itis fecommended that the Movie Fragment Random Access Box, if present, be last in the file.

8) ltis

wide variety of containers, not just the top level.

improve interoperability and utility of the files, the following rules and guidélines shall be foll

Movie Header, Track Header, Media Header, and the specific media headers inside the N

Table 1 — Box types, structure, and cross-reference

bwed

file type box ‘ftyp’ shall occur before any variable-length box,(e.g. movie, free space, media
data)). Only a fixed-size box such as a file signature, if required, may-pfrecede it.

b are

ledia

mple

e the
Data

flovie

recommended that the progressive download information box be placed as early as possible in
files| for maximum utility.

ftyp * 4.3 file type and compatibility
pdin 8.1.3 progressive download information
moov * 8.2.1 container for all the metadata
mvhd * 8.2.2 movie header, overall declarations
trak * 8.3.1 container for an individual track or stream
tkhd * 8.3.2 track header, overall information about the track
tref 8.3.3 track reference container
trgr 8.3.4 track grouping indication
edts 8.6.4 edit list container
elst 8.6.6 an edit list
mdia * 8.4 container for the media information in a track
mdhd * 8.4.2 media header, overall information about the media
hdlr * 1843 handler, declares the media (handler) type

12
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Table 1 (continued)

minf * 844 media information container
vmhd 8.4.5.2 |video media header, overall information (video
track only)
smhd 8.4.5.3 |sound media header, overall information (sound
track only)
hmhd 8.4.5.4 |hint media header, overall information (hint track
only)
nmhd 8.4.5.5 |Null media header, overall information (some|
tracks only)
dinf * 8.5 data information box, container
dref [* 872 data reference box, declares source(s) of media
data in track
stbl * 8.5 sample table box, container for the-time/space
map
stsd [ |8.5.2 sample descriptions (codec (typ€s, initjalization
etc.)
stts | [8.6.1.2 |(decoding) time-to-sample
ctts 8.6.1.3 |(composition) time to sample
cslg 8.6.1.4 |composition to decodextimeline mapping
stsc |* 18.7.4 sample-to-chunk,. partial data-offset infornpation
stsz 8.7.3.2 |sample sizes (framing)
stz2 8.7.3.3 |compact sample sizes (framing)
stco |* [8.7.5 chunk offset, ‘partial data-offset informatiop
co64 8.7.5 64-bit.chtnk offset
stss 8.6.2 sync<sample table
stsh 8.6.3 shadow sync sample table
padb 8.7.6 Sample padding bits
stdp 8.7.6 sample degradation priority
sdtp 8.6.4 independent and disposable samples
sbgp 8:9)2 sample-to-group
sgpd 8.9.3 sample group description
subs 8.7.7 sub-sample information
saiz 8.7.8 sample auxiliary information sizes
saio 8.7.9 sample auxiliary information offsets
udta 8.10.1  |user-data
mvex 8.8.1 movie extends box
mehd 8.8.2 movie extends header box
trex * 18.8.3 track extends defaults
leva 8.8.13  |level assignment
moof 8.8.4 movie fragment
mfhd *  18.8.5 movie fragment header
traf 8.8.6 track fragment
tthd *  8.8.7 track fragment header
trun 8.8.8 track fragment run
sbgp 8.9.2 sample-to-group
sgpd 8.9.3 sample group description
subs 8.7.7 sub-sample information
saiz 8.7.8 sample auxiliary information sizes
saio 8790 Qnm,nln nuvilinry information offsets.
tfdt 8.8.12 |track fragment decode time
mfra 8.8.9 movie fragment random access
tfra 8.8.10 |track fragment random access
mfro * 18.8.11 |movie fragment random access offset
mdat 8.2.2 media data container
free 8.1.2 free space
skip 8.1.2 free space
udta 8.10.1 |user-data
cprt 8.10.2  |copyright etc.
tsel 8.10.3 |track selection box
strk 8.14.3  |sub track box
stri 8.14.4  |sub track information box
strd 8.14.5 |sub track definition box

© ISO/IEC 2012 — All rights reserved
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Table 1 (continued)

meta 8.11.1 |metadata
hdir * 1843 handler, declares the metadata (handler) type
dinf 8.5 data information box, container
dref 8.7.2 data reference box, declares source(s) of
metadata items
iloc 8.11.3 |item location
ipro 8.11.5 |item protection
sinf 8.12.1 |protection scheme information box
frma 8.12.2 |original format box
schm 8.12.5 |scheme type box
lschi Q"I’)_R scheme information bhox.
iipf 8.11.6  |item information
xml 8.11.2 XML container
bixml 8.11.2  |binary XML container
pitm 8.11.4  |primary item reference
filn 8.13.2  [file delivery item information
paen 8.13.2  |partition entry
fire 8.13.7  [file reservoir
fpar 8.13.3 [file partition
fecr 8.13.4 |FEC reservoir
segr 8.13.5 [file delivery session group
gitn 8.13.6  |group id to name
idat 8.11.11 |item data
inef 8.11.12 |item reference
meco 8.11.7  |additional metadata container
npere 8.11.8 |metabox’relation
styp 8.16.2 |segmenhtype
sidx 8.16.3 |segment index
SSiX 8.16.4 |subsegment index
prft 8.16.5 ‘“jproducer reference time
6.2.4 URIsjas type indicators
When URIs pre used as a type indicator (e.g~in a sample entry or for un-timed meta-data), the URI mupst be
absolute, not relative and the format and meaning of the data must be defined by the URI in question.| This
identification| may be hierarchical, in that"an initial sub-string of the URI might identify the overall nature or
family of the|data (e.g. urn:oid: identifies that the metadata is labelled by an 1ISO-standard object identifier).
The URI shquld be, but is not required to be, de-referencable. It may be string compared by readers with the
set of URI types it knows and.recognizes. URIs provide a large non-colliding non-registered space for|type
identifiers.
If the URI cpntains a-démain name (e.g. it is a URL), then it should also contain a month-date in the|form
mmyyyy. That date_must be near the time of the definition of the extension, and it must be true that thg URI
was defined|in a(way authorized by the owner of the domain name at that date. (This avoids problems when
domain names‘change ownership).

6.3 Brand ldentification

The definitions of the brands that that apply to the file format are found in Annex E.
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7 Streaming Support

7.1 Handling of Streaming Protocols

The file format supports streaming of media data over a network as well as local playback. The process of
sending protocol data units is time-based, just like the display of time-based data, and is therefore suitably
described by a time-based format. A file or ‘movie’ that supports streaming includes information about the data
units to stream. This information is included in additional tracks of the file called “hint” tracks. Hint tracks may
also be used to record a stream; these are called Reception Hint Tracks, to differentiate them from plain (or

server, or transmission) hint tracks.

Tranpmission or server hint tracks contain instructions to assist a streaming server in the formatig

:

for transmission. These instructions may contain immediate data for the server to send

infor
way
pres
man

The
num
and

addition, existing media can be easily made streamable by the addition ‘of appropriate hint track

protg

This
med
med
pack]
streg

ation) or reference segments of the media data. These instructions are encoded in‘the filg
that editing or presentation information is encoded in a file for local playback! Instead
entation information, information is provided which allows a server to packetize the med
her suitable for streaming using a specific network transport.

n of packets
e.g. header
in the same
of editing or
ia data in a

same media data is used in a file that contains hints, whether it is for local’'playback, or stre
ber of different protocols. Separate ‘hint’ tracks for different protocols may be included within
he media will play over all such protocols without making any additional copies of the m

cols. The media data itself need not be recast or reformatted in-any way.

approach to streaming and recording is more space efficient than an approach that reqy
a information be partitioned into the actual data units\that will be transmitted for a given t
a format. Under such an approach, local playbac€k requires either re-assembling the me
ets, or having two copies of the media — onexfor local playback and one for streamir

ming over a

Ihe same file

dia itself. In
5 for specific

ires that the
ransport and
dia from the
g. Similarly,

ming such media over multiple protocols using.this approach requires multiple copies of th¢ media data

for dach transport. This is inefficient with spac€/unless the media data has been heavily trahsformed for
stregming (e.g. by the application of error-correcting coding techniques, or by encryption).

Recgption hint tracks may be used when-one or more packet streams of data are recorded. Reception hint
trackis indicate the order, reception timing, and contents of the received packets among other things.

NOTE Players may reproduce:the packet stream that was received based on the reception hint tracks and process
the rgproduced packet stream as(if it'‘was newly received.

7.2 | Protocol ‘hint’ tracks

Support for streamingis based upon the following three design parameters:

e The media data is represented as a set of network-independent standard tracks, w

played, edited, and so on, as normal;

hich may be

independent, but contains the declarations of which protocol(s) are described in the hint

designs use the same basic structure. For example, there may be designs for RTP (for
and MPEG-2 transport (for broadcast), or for new standard or vendor-specific protocols.

¢."There is a common declaration and base structure for hint tracks: this common forma

t is protocol
track(s);

There is a specific design of the hint tracks for each protocol that may be transmitted; all these

the Internet)

The resulting streams, sent by the servers under the direction of the server hint tracks or reconstructed from
the reception hint tracks, need contain no trace of file-specific information. This design does not require that
the file structures or declaration style, be used either in the data on the wire or in the decoding station. For
example, a file using ITU-T H.261 video and DVI audio, streamed under RTP, results in a packet stream that
is fully compliant with the IETF specifications for packing those codings into RTP.
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7.3 Hint Track Format

Hint tracks are used to describe elementary stream data in the file. Each protocol or each family of related
protocols has its own hint track format. A server hint track format and a reception hint track format for the
same protocol are distinguishable from the associated four-character code of the sample description entry. In
other words, a different four-character code is used for a server hint track and a reception hint track of the
same protocol. The syntax of the server hint track format and the reception hint track format for the same
protocol should be the same or compatible so that a reception hint track can be used for re-sending of the
stream provided that the potential degradations of the received streams are handled appropriately. Most

protocols will need only one sample description format for each track.

Servers find
using their p|
the basis of
information i
reception hin
stream desc

Tracks havirn
tracks or rec

Hint tracks g
tracks or ele
protocol, but
an offset, an
to the actual
must have ¢
placed in thg

All hint track
Hin
‘h

Th

Th

Th
prd

=

Server hint
track_in_

; acks
rotocol (sample description format). If there are choices at this point, then the server chposés on
preferred protocol or by comparing features in the hint track header or other protocol-spgcific
N the sample descriptions. Particularly in the absence of server hint tracks, servers,may als¢ use
t tracks of their protocol. However, servers should handle potential degradations\of’the recg¢ived
[ibed by the used reception hint track appropriately.

g the track_in_movie flag set are candidates for playback, regardless of whether they are media
eption hint tracks.

onstruct streams by pulling data out of other tracks by reference. \Thése other tracks may be¢ hint
mentary stream tracks. The exact form of these pointers is defined by the sample format fgr the
in general they consist of four pieces of information: a track.reference index, a sample number,
d a length. Some of these may be implicit for a particularcprotocol. These ‘pointers’ always [point
source of the data. If a hint track is built ‘on top’ of anGther hint track, then the second hint ffrack
irect references to the media track(s) used by the-first where data from those media tragks is
stream.

5 use a common set of declarations and structures.

t tracks are linked to the elementary .stream tracks they carry, by track references of
int’

type

by use a handler-type of *hint ¢ in the Handler Reference Box

by use a Hint Media Header:Box

by use a hint samplé.entry in the sample description, with a name and format unique tp the
tocol they represent,
ader

tracks are “wsually marked as disabled for local

novie and track_in_preview flags setto 0.

playback, with their track hg

Hint tracks
Such a tool
permits aut

tool.
This
stand

ay be'created by an authoring tool, or may be added to an existing presentation by a hinting
erves‘as a ‘bridge’ between the media and the protocol, since it intimately understands both

protocols (and their hint tracks) but not the details of media data.

Hint tracks d

o not use separate composition times; the ‘ctts’ table is not present in hint tracks. The process

of hinting computes transmission times correctly as the decoding time.

NOTE 1:

NOTE 2:

16

Servers using reception hint tracks as hints for sending of the received streams should handle the potential
degradations of the received streams, such as transmission delay jitter and packet losses, gracefully and
ensure that the constraints of the protocols and contained data formats are obeyed regardless of the
potential degradations of the received streams.

Conversion of received streams to media tracks allows existing players compliant with earlier versions of
the ISO base media file format to process recorded files as long as the media formats are supported.
However, most media coding standards only specify the decoding of error-free streams, and consequently
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it should be ensured that the content in media tracks can be correctly decoded. Players may utilize
reception hint tracks for handling of degradations caused by the transmission, i.e., content that may not be
correctly decoded is located only within reception hint tracks. The need for having a duplicate of the correct
media samples in both a media track and a reception hint track can be avoided by including data from the

media track by reference into the reception hint track.

8 Box Structures

8.1 File Structure and general boxes

8.1.1 Media Data Box

8.1.1.1 Definition

Box [T'ype: ‘mdat’
Contginer: File
Mandatory: No
Quantity:  Zero or more

This [box contains the media data. In video tracks, this box would contain’ video frames. A pres
contain zero or more Media Data Boxes. The actual media data follows the type field; its structure]
by the metadata (see particularly the sample table, subclauses8.5, and the item location bo
8.1113).

In lafge presentations, it may be desirable to have more data‘in this box than a 32-bit size would
case} the large variant of the size field, above in subclause 4.2, is used.

There may be any number of these boxes in the file\(including zero, if all the media data is in oth
metddata refers to media data by its absoluteoffset within the file (see subclause 8.7.5, the (

Box)} so Media Data Box headers and free space may easily be skipped, and files without any
may falso be referenced and used.

8.1.1.2 Syntax

aligned(8) class MediaDataBox extends Box(‘mdat’) {
it (8) datall;

8.1.1.3 Semantics

data is thelcontained media data

8.1.2 Free Space Box

entation may
is described
K, subclause

ermit. In this

er files). The
Chunk Offset
pox structure

8.1.2 1+ Defimition

Box Types: ‘free’, ‘skip’
Container:  File or other box
Mandatory: No

Quantity: Zero or more

The contents of a free-space box are irrelevant and may be ignored, or the object deleted, without affecting

the presentation. (Care should be exercised when deleting the object, as this may invalidate the
in the sample table, unless this object is after all the media data).

© ISO/IEC 2012 — All rights reserved
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8.1.2.2

aligned(8)
unsigned int(8)

}
8.1.23

496-12:2012(E)

Syntax

{

class FreeSpaceBox extends Box (free_type)
datall;

Semantics

free_type maybe ‘free’ or ‘skip’.

8.1.3 Prog

ressive Download Information Box

8131 D
Box Types:
Container:
Mandatory:
Quantity:

The Progres
pairs of num
bytes/sec an

A receiving {
a suitable ini

It is recomm
maximum ut

8132 S

aligned (8
ext

(1
uns
uns

for

3
8.1.3.3

rateis
initia

the ¢

Semantics

bfinition

‘pdin’
File

No

Zero or One

sive download information box aids the progressive download of an-1SO file. The box con
bers (to the end of the box) specifying combinations of effective file download bitrate in un
d a suggested initial playback delay in units of milliseconds.

arty can estimate the download rate it is experiencing, and.from that obtain an upper estima
tial delay by linear interpolation between pairs, or by extrapolation from the first or last entry.

ended that the progressive download information box-be placed as early as possible in file
lity.

yntax

class ProgressiveDownloadInfoBox
bnds FullBox (‘pdin’, versien 0,
=0; ; i++) | // to end ©Of box
igned int (32) rate;
igned int(32) initialsdelay;

0) {

b download rate expressed in bytes/second
| _delay is/the suggested delay to use when playing the file, such that if download continu
iven rate,.all data within the file will arrive in time for its use and playback should not need tg

8.2 Movief Structure

tains
its of

e for

5, for

es at
stall.

8.2.1 Movie Box
8.21.1  Definition
Box Type: ‘moov’
Container: File
Mandatory: Yes
Quantity:  Exactly one

The metadata for a presentation is stored in the single Movie Box which occurs at the top-level of a file.
Normally this box is close to the beginning or end of the file, though this is not required.

18
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8.21.2 Syntax

aligned(8) class MovieBox extends Box(‘moov’) {

}
8.2.2 Movie Header Box

8.2.2.1 Definition

Box Type: ‘mvhd’

Container:— Movie Box ( ‘moosz! )
Mandlatory: Yes

Quantity:  Exactly one

This |box defines overall information which is media-independent, and relevant to ,the ‘entire |presentation
consjdered as a whole.

8.2.22 Syntax

aligned(8) class MovieHeaderBox extends FullBox (‘mvhd¢, Version, 0) {
1f (version==1) {
unsigned int (64
unsigned int (64
unsigned int (32 timescale;
unsigned int (64 duration;

] else { // version==0

unsigned int (32 creation_time;

creation_time;
modification_time;

—_— — — —

)
unsigned int(32) modification_time;
unsigned int(32) timescale;
unsigned int(32) duration;

template int(32) rate = 0x00040000; // typically 1.0

template int(16) wvolume = 0x0100; // typically, full volume
onst bit(16) reserved = 0+

onst unsigned int(32) [21() reserved = 0;

template int(32)[9] matrix =

{ 0x00010000,0,0,0Q+,0x00010000,0,0,0,0x40000000 1}%};

// Unity matrix

it (32) [6] pre_defined = 0;

ynsigned int (32)%\‘next_track_ID;

8.2.2.3 Semantics

Yersion.is an integer that specifies the version of this box (0 or 1 in this specification)
¢reation_time is an integer that declares the creation time of the presentation (in sgconds since
midnight, Jan. 1, 1904, in UTC time)
cdification time isan infngnr that declares the most recent time the prnennfnﬁnn wad modified (|n
seconds since midnight, Jan. 1, 1904, in UTC time)
timescale is an integer that specifies the time-scale for the entire presentation; this is the number of
time units that pass in one second. For example, a time coordinate system that measures time in
sixtieths of a second has a time scale of 60.
duration is an integer that declares length of the presentation (in the indicated timescale). This property
is derived from the presentation’s tracks: the value of this field corresponds to the duration of the
longest track in the presentation. If the duration cannot be determined then duration is set to all 1s.
rate is a fixed point 16.16 number that indicates the preferred rate to play the presentation; 1.0
(0x00010000) is normal forward playback
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volume is a fixed point 8.8 number that indicates the preferred playback volume. 1.0 (0x0100) is full
volume.
matrix provides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1), hex values

(0.0,

0x40000000).

next_track_IDis a non-zero integer that indicates a value to use for the track ID of the next track to be
added to this presentation. Zero is not a valid track ID value. The value of next_track_ID shall be
larger than the largest track-ID in use. If this value is equal to all 1s (32-bit maxint), and a new media
track is to be added, then a search must be made in the file for an unused track identifier.

8.3 Track Structure

8.3.1 Track Box

8.3.1.1  Definition

Box Type: [‘trak’

Container: |Movie Box (*moov ")
Mandatory: [Yes

Quantity:  |One or more

This is a co
Each track i
information.

Tracks are U
information f

htainer box for a single track of a presentation. A presentation_consists of one or more tr
s independent of the other tracks in the presentation and carries its own temporal and s
Fach track will contain its associated Media Box.

sed for two purposes: (a) to contain media data (media tracks) and (b) to contain packetiz
pr streaming protocols (hint tracks).

acks.
batial

ation

There shall e at least one media track within an ISO file, and-all the media tracks that contributed to the hint

tracks shall
deleting all h

8312 S

aligned (8
}

8.3.2 Trac

8321 D
Box Type:
Container:
Mandatory:
Quantity:

remain in the file, even if the media data wijthin them is not referenced by the hint tracks;
int tracks, the entire un-hinted presentationshall remain.

yntax

{

class TrackBox extends “Box(‘'trak’)

k Header Box
bfinition

‘tkhd’

Track Box\(\' trak’)
Yes

Exactly'one

after

This box spe

S et toSOf s N rackcHeader-Boxd —_— i

In the absence of an edit list, the presentation of a track starts at the beginning of the overall presentation. An

empty edit is

used to offset the start time of a track.

The default value of the track header flags for media tracks is 7 (track_enabled, track_in_movie,
track_in_preview). If in a presentation all tracks have neither track_in_movie nor track_in_preview set, then all
tracks shall be treated as if both flags were set on all tracks. Server hint tracks should have the
track_in movie and track_in_preview set to 0, so that they are ignored for local playback and preview.

20
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Under the ‘iso3’ brand or brands that share its requirements, the width and height in the track header are
measured on a notional 'square’ (uniform) grid. Track video data is normalized to these dimensions (logically)
before any transformation or placement caused by a layup or composition system. Track (and movie) matrices,
if used, also operate in this uniformly-scaled space.

8.3.2.2 Syntax

aligned(8) class TrackHeaderBox
extends FullBox(‘tkhd’, version, flags){
if (version==1) {

unsigned int(64) creation_time;
TNSToned 1Nt (64T  modlficacion_time;
unsigned int(32) track_ID;
const unsigned int(32) vreserved = 0;
unsigned int(64) duration;

] else { // version==0
unsigned int(32) creation_time;

unsigned int(32) modification_time;
unsigned int(32) track_ID;

const unsigned int(32) reserved = 0;
unsigned int(32) duration;

3

A

onst unsigned int(32)[2] reserved = 0;

femplate int(16) layer = 0;

femplate int(16) alternate_group = 0;

femplate int(16) volume = {if track_is_audio, 0x0100 else 0};
onst unsigned int(16) reserved = 0;

femplate int(32)[9] matrix=

{ 0x00010000,0,0,0,0x00010000,0,0,046.0x40000000 };

// unity matrix

ynsigned int (32) width;

ynsigned int(32) height;

8.3.2.3 Semantics

yersion is an integer that specifies the version of this box (0 or 1 in this specification)
flags is a 24-bit integer with-flags; the following values are defined:
Track_enabled: Indicates that the track is enabled. Flag value is 0x000001. A disabled track (the low
bit is zero) is treated as if it were not present.
Track_in_movie: Indicates that the track is used in the presentation. Flag value is 0x000002.
Track_in_preview* Indicates that the track is used when previewing the presentation. Flag value is
0x000004.
¢reation_tdime is an integer that declares the creation time of this track (in seconds sirjce midnight,
Jan. 1,4904, in UTC time)
modification_time is an integer that declares the most recent time the track was |modified (in
secands since midnight, Jan. 1, 1904, in UTC time)
trédck’ ID is an integer that uniquely identifies this track over the entire life-time of this presentation.
Track |IDs are never re-used and cannot he zero
duration is an integer that indicates the duration of this track (in the timescale indicated in the Movie
Header Box). The value of this field is equal to the sum of the durations of all of the track’s edits. If
there is no edit list, then the duration is the sum of the sample durations, converted into the timescale
in the Movie Header Box. If the duration of this track cannot be determined then duration is set to all
1s.
layer specifies the front-to-back ordering of video tracks; tracks with lower numbers are closer to the
viewer. 0 is the normal value, and -1 would be in front of track 0, and so on.
alternate_group is an integer that specifies a group or collection of tracks. If this field is O there is no
information on possible relations to other tracks. If this field is not 0, it should be the same for tracks
that contain alternate data for one another and different for tracks belonging to different such groups.
Only one track within an alternate group should be played or streamed at any one time, and must be
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distinguishable from other tracks in the group via attributes such as bitrate, codec, language, packet

size

etc. A group may have only one member.

volume is a fixed 8.8 value specifying the track's relative audio volume. Full volume is 1.0 (0x0100) and
is the normal value. Its value is irrelevant for a purely visual track. Tracks may be composed by
combining them according to their volume, and then using the overall Movie Header Box volume
setting; or more complex audio composition (e.g. MPEG-4 BIFS) may be used.
matrix provides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1), hex

(0,0,

0x40000000).

width and height specify the track's visual presentation size as fixed-point 16.16 values. These need
not be the same as the pixel dimensions of the images, which is documented in the sample
description(s); all images in the sequence are scaled to this size, before any overall transformation of

the {
8.3.3 Trac

8331 D
Box Type:
Container:
Mandatory:
Quantity:

This box pro
are typed. A
description
‘hind’ de
the track co
can, for exa

multicast ovg¢r RTP.

Exactly one

If this box is
to fill the refd

8332 S

aligned (8
}

aligned (8
Box (refer
unsign

3

F1:31‘erence ‘cdsc’

dblr\ ICpICbCI |tcu' IU_y ti 1T Illdtl i)\. Ti 1< pi)\ci UI;IIIUI IbiUI [15) Uf t; 1< ;l I |agc:b dltT t; 1T u'cfauit vaiuca.
k Reference Box
bfinition

“tref’

Track Box (‘trak’)
No

Zero or one

vides a reference from the containing track to another track in.the )presentation. These referg
‘hint " reference links from the containing hint track to themedia data that it hints. A co
links a descriptive or metadata track to\the content which it describes|
endency indicates that the referenced track(s) may contain media data required for decodi
taining the track reference. The referenced tracks shall be hint tracks. The *hind’ depend
mple, be used for indicating the dependencies_between hint tracks documenting layerg

Track Reference Box can be contained witHin the Track Box.

not present, the track is not referencing any other track in any way. The reference array is
rence type box.

yntax

{

class TrackReferenceBox extends Box(‘'tref’)

class TrackRéferenceTypeBox (unsigned int (32) exter
bnce_type)

,d int (32)Ntrack_ IDs|[];

reference_type)

8333 S

[mantics
The Track R oxX contains track Teference type boxes:.

nces
ntent

The
ng of
ency
d IP

Sized

1ds

track_ID is an integer that provides a reference from the containing track to another track in the

pres

entation. track_IDs are never re-used and cannot be equal to zero.

The reference_type shall be set to one of the following values, or a value registered or from a derived
specification or registration:

‘cd

22

‘hint’

the referenced track(s) contain the original media for this hint track

sc’ this track describes the referenced track.
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e ‘hind° this track depends on the referenced hint track, i.e., it should only be used if th

hint track is used.

‘vdep’

e ‘vplx’ this track contains auxiliary parallax video information for the referenced video t

8.3.4 Track Group Box

8.3.4.1 Definition

12:2012(E)

e referenced

this track contains auxiliary depth video information for the referenced video track

rack

Box [Type:  ‘trgr

Contpiner:  Track Box (*trak’)

Mandatory: No

Quanntity: Zero or one

This |box enables indication of groups of tracks, where each group shares a particular charact

track]

s within a group have a particular relationship. The box contains zero or more boxes, and {

chargcteristic or the relationship is indicated by the box type of the contained boxes. The con

inclu
that
withi

Trac
Refe

e an identifier, which can be used to conclude the tracks belonging to/the same track grou
contain the same type of a contained box within the Track Group Box’and have the same id
n these contained boxes belong to the same track group.

groups shall not be used to indicate dependency relationships between tracks. Instea
rence Box is used for such purposes.

8.3.4.2 Syntax

alid

}

alig
Full
{

4

3

imed (8) class TrackGroupBox('trgrl), {
med (8) class TrackGroupTypeBox (unsigned int (32) track_group_type) ex
Box (track_group_type, version = 0, flags = 0)

Insigned int(32) tracksgroup_id;
/ the remaining data.may be specified for a particular track_group_y

8.3.4.3 Semantics

tragd
regis

k_group_type.ihdicates the grouping type and shall be set to one of the following value
tered, or a value from a derived specification or registration:

e 'msrc' indicates that this track belongs to a multi-source presentation. The tracks t
same value of track_group_id within a Group Type Box of track_group_type

mapped as being originated from the same source. For example, a recording of a vid

eristic or the
he particular
ained boxes
b. The tracks
entifier value

0, the Track

tends

ybe

5, or a value

nat have the
'msrc' are
2o telephony

catt Tmay tave both—audio—and—videofor bothrparticipants;,and—thevalueof track

_group_id

associated with the audio track and the video track of one participant differs from value of

track_group_id associated with the tracks of the other participant.

The pair of track_group_id and track_group_type identifies a track group within the file. The tracks
that contain a particular track group type box having the same value of track_group_id belong to the same

track

group.
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8.4 Track Media Structure

hin a

8.4.1 Media Box

8.41.1  Definition

Box Type: ‘mdia’

Container: Track Box (‘trak’)

Mandatory: Yes

Quantity:  Exactly one

The media declaration container contains all the nhjprtc that declare information abaout the media data wi
track.

8.41.2 Syntax

aligned(8) class MediaBox extends Box('‘mdia’) {

}

8.4.2 Media Header Box

8421 D

Box Type:
Container:
Mandatory:
Quantity:

The media
the media in

8422 S

aligned(8
if (ve
uns

uns

uns

uns

} else
uns

bfinition

‘mdhd’

Media Box (‘mdia’)
Yes

Exactly one

eader declares overall information that is media-independent, and relevant to characteristi
a track.

yntax

class MediaHeaderBox extends FullBox(‘mdhd’, wversion, 0) {

sion==1) {

igned int(64) creatidén’ time;
igned int(64) modification_time;
i gned int (32) timescale;

igned int(64) duration;

version#£=0
creation_time;

{7/
igned int (32

cs of

)
unsligned int(32) modification_time;
unsligned intX32) timescale;
unsfigned int*(32) duration;
}
bit (1) rad = 0;
unsigned¥int (5) [3] language; // I80-639-2/T language code
unsigned Ittt pre—defimed =03
}
8.4.2.3 Semantics

version is an integer that specifies the version of this box (0 or 1)
creation_time is an integer that declares the creation time of the media in this track (in seconds since

midnight, Jan. 1, 1904, in UTC time)
modification_time is an integer that declares the most recent time the media in this track was

mod

24

ified (in seconds since midnight, Jan. 1, 1904, in UTC time)
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timescale is an integer that specifies the time-scale for this media; this is the number of time units that
pass in one second. For example, a time coordinate system that measures time in sixtieths of a

second has a time scale of 60.

duration is an integer that declares the duration of this media (in the scale of the timescale). If the

duration cannot be determined then duration is set to all 1s.

language declares the language code for this media. See ISO 639-2/T for the set of three character
codes. Each character is packed as the difference between its ASCII value and 0x60. Since the code

8.43

is confined to being three lower-case letters, these values are strictly positive.

Handler Reference Box

8.4.

Box ['ype: ‘hdlr’

Con

Manglatory: Yes

Qua

This
the n

This
Ther
entry
form
An 3
inten

dime
refer

8.4.3

alig

3

1 Definition

iner: Media Box (*mdia’) or Meta Box (‘meta’)
tity:  Exactly one

box within a Media Box declares the process by which the media-data in'thie track is present
ature of the media in a track. For example, a video track would be handled by a video handle

box when present within a Meta Box, declares the structure or format of the 'meta' box con

b is a general handler for metadata streams of any type; the specific format is identified by
, as for video or audio, for example. If they are in text, then' a MIME format is supplied to dg
at; if in XML, each sample is a complete XML document,*and the namespace of the XML is a

uxiliary video track is coded the same as a video-track, but uses this different handler typ
ded to be visually displayed (e.g. it contains\depth information, or other monochrome (
nsional information). Auxiliary video tracks-afre usually linked to a video track by an appr
Bence.

NOTE MPEG-7 streams, which\are a specific kind of metadata stream, have their own ha
declared, documented in the MP4file format [ISO/IEC 14496-14].

NOTE metadata tracks__are linked to the track they describe using a track-reference of
‘cdsc’. Metadata tracks use a null media header (*nmhd’ ), as defined in subclause 8.4.5.5.

.2  Syntax

ined (8) class HandlerBox extends FullBox(‘hdlr’, version = 0, 0) {
iInsigned/int (32) pre_defined = 0;

Insigned\int (32) handler_type;

onsteunsigned int(32)[3] reserved = 0;

tring name;

bd, and thus,
r.

tents.

the sample
cument their
so supplied.
p, and is not

r color two-
ppriate track

hdler

type

8.4.3.3 Semantics

version is an integer that specifies the version of this box
handler_type when present in a media box, is an integer containing one of the following values, or a

value from a derived specification:

‘vide’ Video track

‘soun’ Audio track

‘hint’ Hint track

‘meta’ Timed Metadata track
‘auxv’ Auxiliary Video track

© ISO/IEC 2012 — All rights reserved

25


https://iecnorm.com/api/?name=a94e96965a9374d13aa7c71336b9e01c

ISO/IEC 14

496-12:2012(E)

handler_type when present in a meta box, contains an appropriate value to indicate the format of the
meta box contents. The value ‘null’ can be used in the primary meta box to indicate that it is
merely being used to hold resources.
name is a null-terminated string in UTF-8 characters which gives a human-readable name for the track

type

8.44 Medi

8.441

Box Type:

(for debugging and inspection purposes).

a Information Box

Definition

‘minf’

Container:
Mandatory:
Quantity:

This box con

8442 S

aligned (8
}

Media Box (‘mdia’)
Yes
Exactly one

tains all the objects that declare characteristic information of the media in the track:
yntax

{

class MediaInformationBox extends Box(‘minf’)

8.4.5 Maedia Information Header Boxes

8451 D
Box Types:
Container:
Mandatory:
Quantity:

There isad

the matching
specification

8.45.2

The video n
media. Note

8.45.21

aligned (8
extend
templa

bfinition

‘vimhd’, ‘smhd’, ‘hmhd’, ‘nmhd’

Media Information Box (*minf ")

Yes

Exactly one specific media header shall be{present

fferent media information header for, @ach track type (corresponding to the media handler-1
header shall be present, which ntay be one of those defined here, or one defined in a de

Video Media Header Box

nedia header contains* general presentation information, independent of the coding, for
that the flags field\has the value 1.

Byntax

class VideoMediaHeaderBox
FullBox (‘vmhd’, version = 0, 1) {

=]

ype);
rived

ideo

fe‘dnsigned int(16) graphicsmode = 0; // copy, see below

templa
}

8.45.2.2

te unsigned 1nt(l6) [3] opcolor = {0, O, 0O};

Semantics

version is an integer that specifies the version of this box
graphicsmode specifies a composition mode for this video track, from the following enumerated set,
which may be extended by derived specifications:
copy = 0 copy over the existing image
opcolor is a set of 3 colour values (red, green, blue) available for use by graphics modes
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8.4.5.3 Sound Media Header Box

The sound media header contains general presentation information, independent of the coding, for audio
media. This header is used for all tracks containing audio.

8.4.5.3.1 Syntax

aligned(8) class SoundMediaHeaderBox

extends FullBox(‘smhd’, version = 0, 0) {
template int(16) balance = 0;
const unsigned int(16) reserved = 0;

}
8.4.5.3.2 Semantics

Yersion is an integer that specifies the version of this box

halance is a fixed-point 8.8 number that places mono audio tracks in a stereo space; 0 is centre (the
normal value); full left is -1.0 and full right is 1.0.

8.4.54 Hint Media Header Box

The hint media header contains general information, independent of-the: protocol, for hint tracks.|(A PDU is a
Protgcol Data Unit.)

8.4.54.1 Syntax

aligned(8) class HintMediaHeaderBox
¢xtends FullBox (‘hmhd’, version = 0, 20V {
ynsigned int(16) maxPDUsize;
ynsigned int(16) avgPDUsize;
ynsigned int(32) maxbitrate;
ynsigned int(32) avgbitrate;
ynsigned int(32) reserved =0;

}
8.4.54.2 Semantics

Yersion is an integer that'specifies the version of this box

MmaxPDUsize gives the size in bytes of the largest PDU in this (hint) stream
avgPDUsize givesthe average size of a PDU over the entire presentation
maxbitrate givesthe maximum rate in bits/second over any window of one second
gvgbitrate.gives the average rate in bits/second over the entire presentation

8.4.55 NulllMedia Header Box

Streamis’ other than visual and audio (e.g., timed metadata streams) may use a null Media Hearder Box, as
defined~here-

8.4.5.5.1 Syntax

aligned(8) class NullMediaHeaderBox
extends FullBox(’'nmhd’, version = 0, flags) {

}
8.4.5.5.2 Semantics

version -is an integer that specifies the version of this box.
flags -is a 24-bit integer with flags (currently all zero).
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8.5 Sample Tables

8.5.1

8.5.1.1

Box Type:
Container:
Mandatory:
Quantity:

Sample Table Box

Definition

‘stbl’

Media Information Box (‘minf’)
Yes

Exactly one

The sample
here, it is pq
size, contain

If the track that contains the Sample Table Box references no data, then the Sample Table Box'does not

to contain ar

If the track t
required: Sg
Description |
data referen
Without the
Sample Box

A.7 provides

8512 S

aligned (8
}

8.5.2 Sam

8521 D
Box Types:
Container:
Mandatory:
Quantity:

The sample
information 1

table contains all the time and data indexing of the media samples in a track. Using the)t
ssible to locate samples in time, determine their type (e.g. I-frame or not), and determine
er, and offset into that container.

y sub-boxes (this is not a very useful media track).

nat the Sample Table Box is contained in does reference data, then thefollowing sub-boxe
mple Description, Sample Size, Sample To Chunk, and Chunk, Offset. Further, the Sa
Box shall contain at least one entry. A Sample Description Box is required because it contain
e index field which indicates which Data Reference Box to usejto retrieve the media sam
Bample Description, it is not possible to determine where the.media samples are stored. The
is optional. If the Sync Sample Box is not present, all samples‘are sync samples.

a narrative description of random access using the structures defined in the Sample Table B
yntax

class SampleTableBox extends Box(‘'stbl’) {

ble Description Box
bfinition

‘stsd’

Sample Table Box (xgtbl’)
Yes

Exactly one

description/table gives detailed information about the coding type used, and any initialiZ
eeded forthat coding.

The informa

hbles
their

need

5 are
mple
s the
ples.
Sync

ation

ype specif

For video tracks, a VisualSampleEntry is used, for audio tracks, an AudioSampleEntry and for metadata
tracks, a MetaDataSampleEntry. Hint tracks use an entry format specific to their protocol, with an appropriate

name.

For hint tracks, the sample description contains appropriate declarative data for the streaming protocol being
used, and the format of the hint track. The definition of the sample description is specific to the protocol.

Multiple descriptions may be used within a track.
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The ‘protocol’ and ‘codingname’ fields are registered identifiers that uniquely identify the streamin

12:2012(E)

g protocol or

compression format decoder to be used. A given protocol or codingname may have optional or required
extensions to the sample description (e.g. codec initialization parameters). All such extensions shall be within

boxes; these boxes occur after the required fields. Unrecognized boxes shall be ignored.

If the ‘format’ field of a SampleEntry is unrecognized, neither the sample description itself, nor th
media samples, shall be decoded.

Note: the definition of sample entries specifies boxes in a particular order, and this is

e associated

usually also

followed in derived specifications. For maximum compatibility, writers should construct files respecting the
order both within specifications and as implied by the inheritance, whereas readers should be prepared to

q bprt arty ILJU)\ Uldcl .

The pamplerate, samplesize and channelcount fields document the default audio output playba
this media. The timescale for an audio track should be chosen to match the sampling.rate;, or 4
multiple of it, to enable sample-accurate timing. ChannelCount is a value greater than zero that
maximum number of channels that the audio could deliver. A ChannelCount of 1 (hdicates mon
2 indicates stereo (left/right). When values greater than 2 are used, the codec configuration shoul
chanpnel assignment.

In vi
docu
indiv/
as si

Heo tracks, the frame_count field must be 1 unless the specification for the media forn
ments this template field and permits larger values. That specification must document b
dual frames of video are found (their size information) and their.timing established. That tim
Mmple as dividing the sample duration by the frame count to gstablish the frame duration.

NOTE though the count is 32 bits, the number of iteéms is usually much fewer, and is restric]
that the reference index in the sample table is only 16 bits

An gptional BitRateBox may be present at the end of any MetaDataSampleEntry to signal
information of a stream. This can be used for buffer‘configuration. In case of XML metadata it ca
choose the appropriate memory representation:format (DOM, STX).

The
enab

width and height in the video sample’entry document the pixel counts that the codec will
les the allocation of buffers. Since these are counts they do not take into account pixel aspeq

pixel aspect ratio and clean-aperture of the video may be specified using the ‘pasp’
le entry boxes, respectively.~These are both optional; if present, they over-ride the declaratia

ck format for
e an integer
ndicates the
0 audio, and
d identify the

nat explicitly
oth how the
ing might be

ed by the fact

the bit rate
n be used to

deliver; this
t ratio.

and ‘clap’
ns (if any) in
absent. For
d by derived

unspecified:
may reduce

They afe defined as the aspect ratio of a pixel, in arbitrary units. If a pixel appears H wide an
hSpaci R : : . .
n*vSpacing/hSpacing pixels wide to appear square.

NOTE
(i.e. if the final display system has a different pixel aspect ratio from the video source).

NOTE

V tall, then
needs to be

When adjusting pixel aspect ratio, normally, the horizontal dimension of the video is scaled, if needed

It is recommended that the original pixels, and the composed transform, be carried through the

pipeline as far as possible. If the transformation resulting from ‘correcting’ pixel aspect ratio to a square grid,
normalizing to the track dimensions, composition or placement (e.g. track and/or movie matrix), and normalizing
to the display characteristics, is a unity matrix, then no re-sampling need be done. In particular, video should not

be re-sampled more than once in the process of rendering, if at all possible.
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There are notionally four values in the CleanApertureBox. These parameters are represented as a fraction
N/D. The fraction may or may not be in reduced terms. We refer to the pair of parameters fooN and fooD as
foo. For horizOff and vertOff, D must be positive and N may be positive or negative. For
cleanApertureWidth and cleanApertureHeight, both N and D must be positive.

NOTE

These are fractional numbers for several reasons. First, in some systems the exact width after pixel

aspect ratio correction is integral, not the pixel count before that correction. Second, if video is resized in the full
aperture, the exact expression for the clean aperture may not be integral. Finally, because this is represented
using centre and offset, a division by two is needed, and so half-values can occur.

Considering the pixel dimensions as defined by the VisualSampleEntry width and height. If picture centre of

the image is

pcX
pcyY

Typically, ho

atpex and oY, thenhorizoff andvzexrtOff are defined as follows:
= horizOff + (width - 1)/2
= vertOff + (height - 1)/2;

rizOff and vertOff are zero, so the image is centred about the picture centre?

The leftmostfrightmost pixel and the topmost/bottommaost line of the clean aperture fall at:

pcX
pcyY

The audio o
considered ¢
definitive inf]
samplesize

* (cleanAperturewWidth - 1)/2
+* (cleanApertureHeight - 1)/2;
utput format (samplerate, samplesize and channelcount fields) in the sample entry shou

brmation about the output format, it shall be taken _as definitive; in this case the samplg
bnd channelcount fields in the sample entry may be\ignored, though sensible values shou

chosen (for ¢xample, the highest possible sampling rate).

The URIMet
initialization
URI form.

bSampleEntry entry contains, in a box, the URI defining the form of the metadata, and op
data. The format of both the samples andof the initialization data is defined by all or part g

An optional bitrate box may be used in the URIMetaSampleEntry entry, as usual.

It may be th
fact’ within ¢
entire set of
instant, for 3
track, plus (k

If incrementa

Information ¢

b case that the URI identifies-aformat of metadata that allows there to be more than one ‘s
ach sample. However, allF-metadata samples in this format are effectively ‘I frames’, definin
metadata for the time intefval they cover. This means that the complete set of metadata a

given track, is contained in (a) the time-aligned samples of the track(s) (if any) describing
) the track metadata)(if any), the movie metadata (if any) and the file metadata (if any).

lly-changedmetadata is needed, the MPEG-7 framework provides that capability.

n URI forms for some metadata systems can be found in Annex G.

efinitive only for codecs that do not record their own output*configuration. If the audio code¢

ation may be supphed in one or more ColourlnformatlonBoxes placed in a VlsuaISampIeEZ

d be

has
rate,
d be

ional
f the

tated
g the

[ any

that

difficult to process) in progressmn to the least. These are adV|sory and concern renderlng and colour
conversion, and there is no normative behaviour associated with them; a reader may choose to use the most
suitable. A ColourinformationBox with an unknown colour type may be ignored.

If used, an ICC profile may be a restricted one, under the code ‘rIccC’, which permits simpler processing.
That profile shall be of either the Monochrome or Three-Component Matrix-Based class of input profiles, as
defined by ISO 15076-1. If the profile is of another class, then the *prof’ indicator must be used.

If colour information is supplied in both this box, and also in the video bitstream, this box takes precedence,
and over-rides the information in the bitstream.
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NOTE When an ICC profile is specified, SMPTE RP 177 “Derivation of Basic Television Color Equations” may be of
assistance if there is a need to form the Y'CbCr to R'G'B' conversion matrix for the color primaries described by the ICC
profile.

8.5.2.2 Syntax

aligned(8) abstract class SampleEntry
extends Box (format) {
const unsigned int(8)[6] reserved = 0;
unsigned int(16) data_reference_index;

(unsigned int(32) format)

clags HintSampleEntry () extends SampleEntry
ynsigned int(8) data [1;

(protocol) {

clags BitRateBox extends Box(‘btrt’) {

ynsigned int(32) bufferSizeDB;
ynsigned int(32) maxBitrate;
ynsigned int(32) avgBitrate;
}
clags MetaDataSampleEntry (codingname) extends SampleEntry (codingname) ({
}
clags XMLMetaDataSampleEntry () extends MetaDataSampleEntry (’'metx‘) {

gtring content_encoding; // optional
gtring namespace;
gtring schema_location; // optional
BitRateBox (); // optional

}

clags TextMetaDataSampleEntry () extends MetaDataSampleEntry (‘mett’) {
gtring content_encoding; // ©Optional
gtring mime_format;
BitRateBox (); // optional

}

aligned(8) class URIBox

extends FullBox ((furi ’, version = 0, 0) {

gtring theURI;

}

aligned(8) clasg URIInitBox

extends ®ullBox (‘uriI’, wversion = 0, 0) {

ynsigned/int (8) uri_initialization_datall;

}

clags URIMetaSampleEntry () extends MetaDataSampleEntry (’‘urim‘') {
URLbox the_label;
URILInitRox -in-ii-’- npi—-inn:-l'l
MPEG4BitRateBox (); // optional
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// Visual Sequences

class PixelAspectRatioBox extends Box(‘'‘pasp’){
unsigned int(32) hSpacing;
unsigned int(32) vSpacing;

3

class CleanApertureBox extends Box(‘clap’) {
unsigned int(32) cleanApertureWidthN;
unsigned int(32) cleanApertureWidthD;

unsigned int(32) cleanApertureHeightN;
unsigned int(32) cleanApertureHeightD:

unsigngd int(32) horizOffN;
unsigngd int(32) horizOffD;

unsigngd int(32) vertOffN;
unsigngd int(32) vertOffD;
}

class ColpurInformationBox extends Box(‘colr’) {
unsigngd int(32) colour_type;
if (colour_type == ‘nclx’) /* on-screen colours */
{
) colour_primaries;

unsligned int (16
6) transfer_ characteristics;
6
)
)

(1
unsfigned int (1
unsfigned int(16) matrix_coefficients;
(1 full_range_flag;
(7

reserved = 0;

unsfgned int
unsfigned int

élse if (colour_type == ‘rICC’)

{ ICClprofile; // restricted ICC pxefile
élse if (colour_type == ‘prof’)

{ ICClprofile; // unrestricted ICC profile
}

}

class VispalSampleEntry (codingname) extends SampleEntry (codingname) {
unsigngd int(16) pre_defined = 0;
const finsigned int (Le)>reserved = 0;
unsignegd int(32) [34 “pre_defined = 0;
unsignegd int (16) « width;
unsigngd int (l6)sSheight;

templagpe unsigned int(32) horizresolution = 0x00480000; // 72 dpi
templagpe unsdgned int(32) vertresolution = 0x00480000; // 72 dpi
const pnsi¥gned int(32) reserved = 0;

templage/unsigned int(16) frame_count = 1;

string|3¥] compressorname;
template unsigned int (16) depth = 0x0018;

int (16) pre_defined = -1;

// other boxes from derived specifications
CleanApertureBox clap; // optional
PixelAspectRatioBox pasp; // optional
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// Audio Sequences

class AudioSampleEntry (codingname) extends SampleEntry (codingname) {

const unsigned int(32)[2] reserved = 0;
template unsigned int(16) channelcount = 2;
template unsigned int (16) samplesize = 16;
unsigned int(16) pre_defined = 0;

const unsigned int(16) reserved = 0 ;

12:2012(E)

template unsigned int (32) samplerate = { default samplerate of medial}<<16;

aligned(8) class SampleDescriptionBox (unsigned int(32) handler_type)

XTENAS FUILIBOX( SCsa -, O, 0<%
int 1 ;
ynsigned int(32) entry_count;
for (i = 1 ; 1 <= entry_count ; i++){
switch (handler_type) {
case ‘soun’: // for audio tracks
AudioSampleEntry () ;
break;
case ‘vide’: // for video tracks
VisualSampleEntry () ;
break;
case ‘hint’: // Hint track
HintSampleEntry () ;
break;
case ‘meta’: // Metadata track
MetadataSampleEntry () ;
break;
}
}

Yersion is an integer that specifies-the version of this box

¢ntry_count is an integer that gives the number of entries in the following table
$ampleEntry is the appropriate sample entry.

[«

data associated with samples that use this sample description. Data references are st
Reference Boxes. The index ranges from 1 to the number of data references.
hannelCount is the number of channels such as 1 (mono) or 2 (stereo)

ampleSizeistin bits, and takes the default value of 16
ampleRatéis the sampling rate expressed as a 16.16 fixed-point number (hi.lo)

1, for one frame per sample; it may be more than 1 for multiple frames per sample

rocac o farmatind 1n o fivad 29 hadn finld

[«
K
fesolutien fields give the resolution of the image in pixels-per-inch, as a fixed 16.16 number
framé_count indicates how many frames of compressed video are stored in each sample. The default is

lata_reference_index is*an integer that contains the index of the data reference to ude to retrieve

bred in Data

C o anaman far infarma ot o~
O T S SO ame IS a rarmC o oot v o PUTrpoUSC o It o o aao Ui o TACTUOZ- oyt TICTa;

with the first

byte set to the number of bytes to be displayed, followed by that number of bytes of displayable data,
and then padding to complete 32 bytes total (including the size byte). The field may be set to 0.

depth takes one of the following values
0x0018 — images are in colour with no alpha

width and height are the maximum visual width and height of the stream described by this sample

description, in pixels
hSpacing, vSpacing: define the relative width and height of a pixel;

cleanApertureWidthN, cleanApertureWidthD: a fractional number which defines the exact clean

aperture width, in counted pixels, of the video image

© ISO/IEC 2012 — All rights reserved
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cleanApertureHeightN, cleanApertureHeightD: a fractional number which defines the exact

clean aperture height, in counted pixels, of the video image

horizOffN, horizOffD: a fractional number which defines the horizontal offset of clean aperture

centre minus (width-1)/2. Typically 0.

vertOffN, vertOf£fD: a fractional number which defines the vertical offset of clean aperture centre

minus (height-1)/2. Typically 0.

content_encoding - is a null-terminated string in UTF-8 characters, and provides a MIME type which
identifies the content encoding of the timed metadata. It is defined in the same way as for an
ltemInfoEntry in this specification. If not present (an empty string is supplied) the timed metadata is

not encoded. An example for this field is ‘application/zip’. Note that no MIME types for

BiM

[ISO/IEC 23001-1] and TeM [ISO/IEC 15938-1] currently exist. Thus the experimental MIME types

‘appficationx=-Bivt—armd-text/x-Tet-shatt beused-todentify theseencodingmechanismTs:

namesppce - gives the namespace of the schema for the timed XML metadata. This is needg|
identifying the type of metadata, e.g. gBSD or AQoS [MPEG-21-7] and for decoding using- XML a
encqding mechanisms such as BiM.

schema| location - optionally provides an URL to find the schema corresponding to the’names
This|is needed for decoding of the timed metadata by XML aware encoding mechanisms such as

mime_fprmat - provides a MIME type which identifies the content format of ythe timed meta
Examples for this field are ‘text/htmI’ and ‘text/plain’.

bufferfizeDB gives the size of the decoding buffer for the elementary stream in bytes.

maxBitfate gives the maximum rate in bits/second over any window of ong,second.

avgBitrate gives the average rate in bits/second over the entire presentation.

theURTI| is a URI formatted according to the rules in 6.2.4;

uri_inftialization_data is opaque data whose form is defined”in the documentation of the
form.

colour| type: an indication of the type of colour information supplied. For colour_type ‘ng
thesk fields are exactly the four bytes defined for PTM_e0OLOR_INFO ( ) in A.7.2 of ISO/IEC 291
but note that the full range flag is here in a different bit\position

ICC_prpfile: an ICC profile as defined in ISO 15076-1 or ICC.1:2010 is supplied.

8.5.3 Degnadation Priority Box

8.5.3.1 Definition

Box Type: |‘stdp’

Container: [Sample Table Box (*stbl\);
Mandatory: [No.

Quantity:  |Zero or one.

This box contains the degradation priority of each sample. The values are stored in the table, one for
sample. Theg size of the_table, sample_count is taken from the sample_count in the Sample Size

d for
ware

pace.

BiM.
data.

URI

1x':

99-2

each
Box

('stsz'). Specifications.derived from this define the exact meaning and acceptable range of the priority field.

8.5.3.2 Syntax

aligned (8 y—<TlassPBegradationPriorityBox
extends FullBox(‘stdp’, version = 0, 0) {
int 1i;
for (i=0; i < sample_count; i++) {
unsigned int(16) priority;

}

8.5.3.3 Semantics

version -is an integer that specifies the version of this box.
priority -is integer specifying the degradation priority for each sample.
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8.5.4 Sample Scale Box

(empty sub-clause)

8.6 Track Time Structures

8.6.1

8.6.1.1

Time to Sample Boxes

Definition

ISO/IEC 14496-12:2012(E)

Sample Box as composition time offsets from decoding time. If the composition times and decod
identical for every sample in the track, then only the Decoding Time to Sample Box is tdequired; the
comypposition time to sample box must not be present.

The
one.
zero

zZero

an afbitrary small value and a ‘dwell’ edit.

In th

ime to sample boxes must give non-zero durations for all samples with the.possible excepti
Durations in the ‘stts’ box are strictly positive (non-zero), except for the very last entry, which may be
This rule derives from the rule that no two time-stamps in a stream‘'may be the same. Great care must
be tgken when adding samples to a stream, that the sample that was previously last may need to

e following example, there is a sequence of I, P, and B frames, each with a decoding time de

samples are stored as follows, with the indicated valuesfor their decoding time deltas and com
offsefts (the actual CT and DT are given for reference). The re-ordering occurs because the

v he—Hme-to-Sgmple Boxes,
Decoding Time to Sample,Box, giving time
deltas between successive decoding times. The composition times are derived in the Compos

tion Time to
ng times are

bn of the last

have a non-

duration established, in order to observe this rule. If the duration of the last sample is indetgrminate, use

ta of 10. The
position time
predicted P

framgs must be decoded before the bi-directionally~predicted B frames. The value of DT for|a sample is
always the sum of the deltas of the preceding samples. Note that the total of the decoding feltas is the
duration of the media in this track.
Table’2 — Closed GOP Example
GOP R R e el T e e S e e B e e e B!
1 [P4+-B2 |B3 |P7 |[B5 |B6 |I8 |P11|B9 |B10|P14 |B12||B13

DT 0 10 |20 |30 |40 |50 |60 (70 |80 |90 |100 {110 {120]/130

CT 10 (40 |20 |30 |70 |50 (60 |80 |110 (90 |[100 {140 |120(|130

Decode delta 10 (10 (10 |10 |10 (10 (10 |10 |10 (10 |10 |10 |10 [[{10

Composition 10 |30 |0 0 30 |0 0 10 |30 (O 0 30 |0 0

offset

Table 3 — Open GOP Example
GOP /-- -- -- -- -- -\ /- -- -- -- - -\
13 B1 B2 | P6 | B4 |B5 |19 B7 (B8 |[P12 [B10 |[B11

DT 0 10 |20 (30 |40 |50 (60 |70 |80 |90 100 (110

CT 30 10 |20 (60 |40 |50 (90 |70 |80 120 |100 [110

Decode Delta 10 10 10 10 10 10 10 10 10 10 10 10

Composition 30 |0 0 30 |0 0 30 |0 0 30 |0 0

offset
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8.6.1.2 Decoding Time to Sample Box

8.6.1.2.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘stts’

Sample Table Box (*stbl’)
Yes

Exactly one

This box contains a compact version of a table that allows indexing from decoding time to sample number.
Other tables give sample sizes and pointers, from the sample number. Each entry in the table gives the

number of d
deltas a con

The Decodin
is the (uncor

The sample

The DT axis
of the media

The Edit List
8.6.1.2.2

aligned (8
extend
unsign

int
for (i
uns
uns

3

For example]

8.6.1.2.3

plete time-to-sample map may be built.

hpressed) table entry for sample n.

i;

=0; 1 < entry_count; i++) {
igned int(32) sample_count;
igned int(32) sample_deltay

with Table 2, the entry would-be:

Sample count Sample-delta

14 10

Semantics

versio

h\:\iS an integer that specifies the version of this box.

onsecutive samples with the same time delta, and the delta of those samples. By addin

g Time to Sample Box contains decode time delta's: DT(n+1) = DT(n) + STTS(n) where ST

entries are ordered by decoding time stamps; therefore the deltas are all nofsnegative.

in the track (not mapped to the overall timescale, and not considerifig.any edit list).
Box provides the initial CT value if it is non-empty (non-zero).
Syntax
class TimeToSampleBox
5 FullBox (’'stts’, version = 0, 0) {
,d int (32) entry_count;

j the

'S(n)

has a zero origin; DT(i) = SUM(for j=0 to i-1 of delta(j)), and the sum ©f all deltas gives the l¢ngth

entry_count -is an integer that gives the number of entries in the following table.

sample_count - is an integer that counts the number of consecutive samples that have the given

dura

sample_delta - is an integer that gives the delta of these samples in the time-scale of the media.

36
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8.6.1

8.6.1

.3 Composition Time to Sample Box

3.1 Definition

Box Type: ‘ctts’
Container: Sample Table Box (*stbl’)
Mandatory: No

Quantity: ~ Zero or one

ISO/IEC 14496-12:2012(E)

This box provides the offset between decoding time and composition time. In version 0 of this box the
decoding time must be less than the composition time, and the offsets are expressed as unsigned numbers

such[that CT(n) =DT(n) + CTTS(n) where CTTS(n) is the (uncompressed) table entry for sample

n. In version

1 of this box, the composition timeline and the decoding timeline are still derived from each lgther, but the
offsefts are signed. It is recommended that for the computed composition timestamps, therg,is)exgctly one with

the

For
timeq

It ma
displ

lue O (zero).

ither version of the box, each sample must have a unique composition timestamp value
tamp for two samples shall never be the same.

that is, the

y be true that there is no frame to compose at time 0; the handling of this is unspecified (systems might
by the first frame for longer, or a suitable fill colour).

Whenh version 1 of this box is used, the CompositionToDecodeBox may also be present in the sample table to
relat¢ the composition and decoding timelines. When backwards-compatibility or compatibjlity with an
unkniown set of readers is desired, version 0 of this box should) be used when possible. In either version of
this box, but particularly under version 0, if it is desired thatthe media start at track time 0, and the first media
sample does not have a composition time of 0, an edit lishmay be used to ‘shift’ the media to time|0.
The gomposition time to sample table is optional and.must only be present if DT and CT differ forjany samples.
Hint fracks do not use this box.
For gxample in Table 2

Sample count | Sample_offset

1 10

1 30

2 0

1 30

2 0

1 10

1 30

2 0

1 30

2 0
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8.6.1.3.2

aligned (8

extends FullBox (
unsigned int (32)

int
if
for

unsigned int (32)
unsigned int (32)

}
}

(version==0)

Syntax

) class CompositionOffsetBox
‘ctts’, version

entry_count;

0, 0)
i;

{

(i=0; i < entry_count; i++) {
sample_count;

sample_offset;

else 1
for

}
8.6.1.3.3

versio
entry_
sample
sample

CTT

8614 C

8.6.1.4.1

Box Type:
Container:
Mandatory:
Quantity:

When signe
timelines, an

Note that all
any edits, ex
For example
leaves the p
in this intery|

F (version == 1) [{
(i=0; i < entry_count;

insigned int (32)

i++) {
sample_count;

Eigned int (32) sample_offset;
Bemantics
h - is an integer that specifies the version of this box.

count is an integer that gives the number of entries in the following table.

| count is an integer that counts the number of consecutive samples that have the given offs|
| offset is an integer that gives the offset between CTxand DT, such that CT(n) = DT
S(n).

bmposition to Decode Box
Definition

‘cslg’

Sample Table Box (*stbl’)
No

Zero or one

I composition offsets are~used, this box may be used to relate the composition and dec
d deal with some of the.ambiguities that signed composition offsets introduce.

these fields apply(to)the entire media (not just that selected by any edits). It is recommendeq
plicit or implied,\nét select any portion of the composition timeline that does not map to a sa
, if the smallest composition time is 1000, then the default edit from 0 to the media du
eriod from Q@-to 1000 associated with no media sample. Player behaviour, and what is comp
b1, is undefined under these circumstances. It is recommended that the smallest computed

be zero, or matchthe beginning of the first edit.

v

n) +

pding

| that
ple.
tion
osed
CTS

ition-duration-of the-last eomnln in-a-track mlnhf be /nffan |e\ gmhunllnllc or ||nr~|n:|r the-fie

d for

The compo

composition end time can be used to cIar|fy this amblgwty and, W|th the composmon start tlme establish a
clear composition duration for the track.

When the Composition to Decode Box is included in the Sample Table Box, it documents the composition and
decoding time relations of the samples in the Movie Box only, not including any subsequent movie fragments.
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8.6.1.4.2 Syntax

class CompositionToDecodeBox extends FullBox(‘cslg’, version=0, 0) {

3

signed int(32) compositionToDTSShift;

signed int ) leastDecodeToDisplayDelta;
signed int(32) greatestDecodeToDisplayDelta;
signed int (32) compositionStartTime;

signed int(32) compositionEndTime;

8.6.1.4.3 Semantics

8.6.2 Sync Sample Box

8.6.2.1 Definition
Box
Contpiner: Sample Table Box (*stbl’)
Mandlatory: No

Quantity: ~ Zero or one

This pox provides a compact marking of the sync samples within the stream. The table is arrange
incr

If thg sync sample box (is)not present, every sample is a sync sample.

8.6.

.2  Syntax

aligned (8)xnclass SyncSampleBox
xtdnds FullBox(‘'stss’, version = 0, 0) {
nsigned int(32) entry_count;

their DTS, and the buffer model implied by the indicated profile/level will be
leastDecodeToDisplayDelta is positive or zero, this field can be 0; otherwise it shou
(- leastDecodeToDisplayDelta)

leastDecodeToDisplayDelta: the smallest composition offset in the CompositionTimeT
in this track

box in this track
gompositionStartTime: the smallest computed composition time/(CTS) for any sample
of this track

composition end time is unknown.

[ype: ‘stss’

sing order of sample number.

ompositionToDTSShift: if this value is added to the composition times (as calculatedl by the CTS
offsets from the DTS), then for all samples, their CTS is guaranteed to be greater.thanm or equal to

honoured; if
d be at least

bSample box

dgreatestDecodeToDisplayDelta: the largest composition offset in“the CompositionTimeToSample

in the media

ompositionEndTime: the composition time plus the composition duration, of the sample with the
largest computed composition time (CTS) in the media_6f this track; if this field takes thg value 0, the

J in strictly

for (i=0; i < entry_count; i++) {
unsigned int(32) sample_number;

3

8.6.2.3 Semantics

version -is an integer that specifies the version of this box.

entry_count is an integer that gives the number of entries in the following table. If entry_count is zero,

there are no sync samples within the stream and the following table is empty.
sample_number gives the numbers of the samples that are sync samples in the stream.

© ISO/IEC 2012 — All rights reserved
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8.6.3 Shadow Sync Sample Box

8.6.3.1  Definition

Box Type: ‘stsh’

Container: Sample Table Box (*stbl’)
Mandatory: No

Quantity:  Zero or one

The shadow sync table provides an optional set of sync samples that can be used when seeking or for similar

purposes. In

normal forward play they are ignored.

Each entry in the ShadowSyncTable consists of a pair of sample numbers. The first entry (shadowed-sample-

number) ind
non-sync sa
sample num
at, or before

The entries i

The shadow
(edited out b
and the trach

The Shadow
shadowed-s
shadows, ha

Hinting and
playback, or
syncs, all of]

different timg-stamps etc. needed in their headers.

8632 S

aligned (8
extend
unsign
int 1i;
for (i

uns
uns
}
}

cates the number of the sample that a shadow sync will be defined for. This should(always
mple (e.g. a frame difference). The second sample number (sync-sample-numbef) indicate
ber of the sync sample (i.e. key frame) that can be used when there is a need.-for'a sync sg
the shadowed-sample-number.

h the ShadowSyncBox shall be sorted based on the shadowed-sample-number field.

sync samples are normally placed in an area of the track that is netresented during norma
y means of an edit list), though this is not a requirement. The shadow sync table can be ign
will play (and seek) correctly if it is ignored (though perhaps, fiot optimally).

SyncSample replaces, not augments, the sample that it'shadows (i.e. the next sample s¢
hmple-number+1). The shadow sync sample is treated-as if it occurred at the time of the sam
ving the duration of the sample it shadows.

transmission might become more complex if ‘a~shadow sample is used also as part of ng
is used more than once as a shadow. Inthis case the hint track might need separate sh
which can get their media data from the‘one shadow sync in the media track, to allow fg

yntax

class ShadowSyncSampleBox
5 FullBox(‘stsh’, ,version = 0, 0) {
,d int (32) entr¥ count;

i++) {
shadowed_sample_number;
sync_sample_number;

=0; 1 < entry .eount;
igned int (32)
igned ingy(32)

8.6.3.3

Sfmantics

be a
5 the
mple

play
ored

nt is
ple it

rmal
hdow
r the

version - is an integer that specifies the version of this box.

entry_count - is an integer that gives the number of entries in the following table.

shadowed_sample_number - gives the number of a sample for which there is an alternative sync
sample.

sync_sample_number - gives the number of the alternative sync sample.

40
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8.6.4 Independent and Disposable Samples Box

8.6.4.1  Definition

Box Types: ‘sdtp’

Container: Sample Table Box (*stbl’)
Mandatory: No

Quantity:  Zero or one

This optional table answers three questions about sample dependency:
) does this sample depend on others (e.q. is it an I-picture)?

12:2012(E)

) do no other samples depend on this one?
) does this sample contain multiple (redundant) encodings of the data at this time-instant’{
different dependencies)?

1
A
4
4
4

In the absence of this table:

) the sync sample table (partly) answers the first question; in most video codecs, I-pictu
sync points,

)

the dependency of other samples on this one is unknown.
)

the existence of redundant coding is unknown.
Wheh performing ‘trick’ modes, such as fast-forward, it is possible to(Use the first piece of informa
independently decodable samples. Similarly, when performing random access, it may be necess
the grevious sync sample or random access recovery point, and: roll-forward from the sync samp
roll starting point of the random access recovery point to the desired point. While rolling forward
which no others depend need not be retrieved or decoded:

LoD

The
redu
avail

value of ‘sample_is_depended_on’ is independent of the existence of redundant codings.
ndant coding may have different dependencies from the primary coding; if redundant
Able, the value of ‘sample_depends_on’ documents only the primary coding.

A lepding sample (usually a picture in xideo) is defined relative to a reference sample,
immediately prior sample that is marked as “sample_depends_on” having no dependency (an
leading sample has both a composition time before the reference sample, and possibly also
depgndency on a sample before the reference sample. Therefore if, for example, playback and de
to start at the reference sample,(those samples marked as leading would not be needed and
decodable. A leading sample itself must therefore not be marked as having no dependency.

For [tracks with a handler_type that is not ‘vide’, ‘soun’, ‘hint’ or ‘auxv’, if another
sample_depends_on=2 or another sample tagged as a “Sync Sample” has already been pr
unless specified otherwise, a sample tagged with sample_depends_o
sample_has_redindancy=1 can be discarded, and its duration added to the duration of the pr
to maintain thetiming of subsequent samples.

The pize 'of'the table, sample_count, is taken from the sample_count in the Sample Size B
or Compact Sample Size Box (*stz2’).

Dossibly with

res are also

fion to locate
ary to locate
e or the pre-
samples on

However, a
codings are

vhich is the
| picture). A
a decoding
coding were
might not be

sample with
bcessed and
n=2, and
pceding one,

OX ('stsz')

8.6.4.2 Syntax

aligned(8)
extends FullBox(‘sdtp’,

class SampleDependencyTypeBox
version 0,

= 0) {

for (i=0; i < sample_count; i++) {
unsigned int(2) is_leading;
unsigned int(2) sample_depends_on;
unsigned int(2) sample_is_depended_on;
unsigned int(2) sample_has_redundancy;
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8.6.4.3

Semantics

is_leading takes one of the following four values:
0: the leading nature of this sample is unknown;

1:

therefore not decodable);
2: this sample is not a leading sample;
3: this sample is a leading sample that has no dependency before the referenced I-picture (and is
therefore decodable);

sample_

depends_on takes one of the following four values:

0: the dependency of this sample is unknown;

this sample is a leading sample that has a dependency before the referenced I-picture (and is

1: t
2: t

8.6.5 Edit

8651 D
Box Type:
Container:
Mandatory:
Quantity:

An Edit Box
container for

The Edit Box
and the pres
start time of

8.652 S

aligned (8
}

Is sample does depend on others (not an | picture);
is sample does not depend on others (I picture);

Box
bfinition

‘edts’

Track Box (‘trak’)
No

Zero or one

maps the presentation time-line-to the media time-line as it is stored in the file. The Edit Bo
the edit lists.

is optional. In the absence of this box, there is an implicit one-to-one mapping of these time
entation of a track-starts at the beginning of the presentation. An empty edit is used to offsg
b track.

yntax

{

class EditBox extends Box(‘edts’)

is a

lines,
bt the

8.6.6 Edit List Box

8.6.6.1 Definition

Box Type: ‘elst’

Container: Edit Box (‘edts”)

Mandatory: No

Quantity:  Zero or one
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This box contains an explicit timeline map. Each entry defines part of the track time-line: by mapping part of
the media time-line, or by indicating ‘empty’ time, or by defining a ‘dwell’, where a single time-point in the
media is held for a period.

NOTE Edits are not restricted to fall on sample times. This means that when entering an edit, it can be
necessary to (a) back up to a sync point, and pre-roll from there and then (b) be careful about the duration of the

first sample — it might have been truncated if the edit enters it during its normal duration. If this

is audio, that

frame might need to be decoded, and then the final slicing done. Likewise, the duration of the last sample in an

edit might need slicing.

Starting offsets for tracks (streams) are represented by an initial empty edit. For example, to play a track from
its start for 30 seconds. but at 10 seconds into the presentation, we have the following edit list:

A ng

whe
and
time

For gxample, if the composition time of the first composed frame is 20, then the edit that maps th
from|20 onwards to movie time 0 onwards, would read:

8.6.6§.2 Syntax

aligned(8) class EditListBox extends FullBox(‘elst’, wversion, 0) {
ynsignedd{int (32) entry_count;

Entry-count = 2

Segment-duration = 10 seconds
Media-Time = -1
Media-Rate = 1

Segment-duration = 30 seconds (could be the length of the whole track)
Media-Time = 0 seconds
Media-Rate = 1

rneupon the edit provides the offset from media compasition time to movie presentation time, 1
subsequent movie fragments. It is recommended that’such an edit be used to establish a
of O for the first presented sample, when composition offsets are used.

Entry-count = 1

Segment-duration = 0
Media-Time = 20
Media-Rate = 1

for (idl) i <= entry_count; i++) {
ifstversion==1) {
unsigned int(64) segment_duration;
int (64) media_time;

n-empty edit may insert a portion of the media timeline that-is not present in the initial movie, and is
presg¢nt only in subsequent movie fragments. Particularly in an ‘empty initial movie of a fragment
(when there are no media samples yet present), the segment_duration of this edit m

ed movie file
ay be zero,
or the movie
presentation

e media time

T else { Version==0
unsigned int(32) segment_duration;
int (32) media_time;

}

int (16) media_rate_integer;

int (16) media_rate_ fraction = 0;

© ISO/IEC 2012 — All rights reserved
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8.6.6.3 Semantics

version is an integer that specifies the version of this box (0 or 1)

entry_count is an integer that gives the number of entries in the following table

segment_duration is an integer that specifies the duration of this edit segment in units of the timescale
in the Movie Header Box

media_time is an integer containing the starting time within the media of this edit segment (in media time
scale units, in composition time). If this field is set to —1, it is an empty edit. The last edit in a track
shall never be an empty edit. Any difference between the duration in the Movie Header Box, and the
track’s duration is expressed as an implicit empty edit at the end.

media_rate specifies the relative rate at which to play the media corresponding to this edit segment. If
this [value is O, then the edit is specifying a ‘dwell’: the media at media-time is presentedfor the
segment-duration. Otherwise this field shall contain the value 1.

8.7 TracK Data Layout Structures
8.7.1 Data|lnformation Box

8.7.1.1  Definition

Box Type: |‘dinf’

Container: |Media Information Box (‘minf ‘) or Meta Box (‘meta’)

Mandatory: [Yes (required within *minf’ box) and No (optional within ymeta’ box)
Quantity:  [Exactly one

The data infermation box contains objects that declare the location.ef the media information in a track.
8.7.1.2 Syntax

aligned(8) class DataInformationBox extends Box(‘dinf’) {

3

8.7.2 Data|Reference Box

8.7.2.1 Definition

Box Types: |‘url ‘, ‘urn ', ‘dref’
Container: |Data Information Box*(*dinf’)
Mandatory: [Yes

Quantity:  [Exactly one

The data reference .object contains a table of data references (normally URLs) that declare the location(s) of
the media data used within the presentation. The data reference index in the sample description ties entrles in
this table to the’samples in the track. A track may be split over several sources in this way.

If the flag is set indicating that the data is in the same file as this box, then no string (not even an empty one)
shall be supplied in the entry field.

The DataEntryBox within the DataReferenceBox shall be either a DataEntryUrnBox or a DataEntryUrIBox.

NOTE Though the count is 32 bits, the number of items is usually much fewer, and is restricted by the fact
that the reference index in the sample table is only 16 bits

When a file that has data entries with the flag set indicating that the media data is in the same file, is split into

segments for transport, the value of this flag does not change, as the file is (logically) reassembled after the
transport operation.
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8.7.2.2 Syntax

aligned(8) class DataEntryUrlBox (bit(24) flags)
extends FullBox(‘url ', version = 0, flags) {
string location;

aligned(8) class DataEntryUrnBox (bit(24) flags)

extends FullBox(‘urn ‘', version = 0, flags) {
string name;
string location;

}

aligned(8) class DataReferenceBox
¢xtends FullBox(‘dref’, version = 0, 0) {
ynsigned int(32) entry_count;
for (i=1; i <= entry_count; i++) {

DataEntryBox (entry_version, entry_ flags) data_entry;

8.7.2.3 Semantics

rersion is an integer that specifies the version of this box
ntry_count is an integer that counts the actual entries
ntry version is an integer that specifies the versioen(of the entry format
ntry_flags is a 24-bit integer with flags; one flaghis defined (x000001) which means thpt the media
data is in the same file as the Movie Box containing this data reference.
data_entry is a URL or URN entry. Name is‘aURN, and is required in a URN entry. Locatjon is a URL,
and is required in a URL entry and optional in a URN entry, where it gives a locatiop to find the
resource with the given name. Each isra null-terminated string using UTF-8 characters. If the self-
contained flag is set, the URL form iS;used and no string is present; the box terminates wijth the entry-
flags field. The URL type should be&-of a service that delivers a file (e.g. URLs of type file, |http, ftp etc.),
and which services ideally alsp.pérmit random access. Relative URLs are permissible and are relative
to the file containing the Movie Box that contains this data reference.

DD DD

8.7.3 Sample Size Boxes

8.7.3.1 Definition

Box Type: ‘stgz¥; ‘stz2’

Contpiner: Sample Table Box (*stbl’)
Mandatory: .Yes

QuaTtity: Exactly one variant must be present

This [pbox“contains the sample count and a table giving the size in bytes of each sample. This alloyws the media
data itself to be unframed. The total number of samples in the media is always indicated in the sample count.

There are two variants of the sample size box. The first variant has a fixed size 32-bit field for representing the
sample sizes; it permits defining a constant size for all samples in a track. The second variant permits smaller
size fields, to save space when the sizes are varying but small. One of these boxes must be present; the first
version is preferred for maximum compatibility.

NOTE A sample size of zero is not prohibited in general, but it must be valid and defined for the coding
system, as defined by the sample entry, that the sample belongs to.
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8.7.3.2

8.7.3.21

aligned (8

unsigned int (32)
unsigned int (32)
(sample_size==0)

if
for

unsigned int (32)

}

Sample Size Box

Syntax

) class SampleSizeBox extends FullBox(‘stsz’, version 0, 0) {
sample_size;

sample_count;

{

i <= sample_count;
entry_size;

(1=1; i++)

{

3
8.7.3.2.2

versio
sample
cont
are
arra
sample
also
entry_

8733 C

8.7.3.3.1

aligned (8
unsign
unisgn
unsign
for (1

uns
}
}

8.7.3.3.2

versio
field_
valu
entr
Zero|
sample

Semantics

h is an integer that specifies the version of this box
| size is integer specifying the default sample size. If all the samples are the-same size, this
hins that size value. If this field is set to 0, then the samples have different\sizes, and those
stored in the sample size table. If this field is not 0, it specifies the constant sample size, ar

follows.

the number of entries in the following table.
size is an integer specifying the size of a sample, indexed byts number.

bmpact Sample Size Box

Byntax

class CompactSampleSizeBox exteHds FullBox(‘stz2’, version 0, 0)

bd int (24) reserved = 0;

bd int (8) field _size;

bd int (32) sample_count;

=1; 1 <= sample_count; i+4+){

igned int(field_size) entry_size;

Semantics

h is an integer that-specifies the version of this box

size is an integer specifying the size in bits of the entries in the following table; it shall tak
4, 8 ¢r> 16. If the value 4 is wused, then each byte contains two va3
[i]<<4 +(entry[i+1]; if the sizes do not fill an integral number of bytes, the last byte is padded
S.

| count is an integer that gives the number of entries in the following table

)

-

entry_

5 2é is an integer specifying the size of a sample, indexed by its number.

field
5izes
d no

| count is an integer that gives the number of samples in the track(vif sample-size is 0, then it is

e the
lues:
with

8.7.4 Sample To Chunk Box

8.7.4.1 Definition

Box Type: ‘stsc’

Container: Sample Table Box (*stbl’)

Mandatory: Yes

Quantity:  Exactly one
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Samples within the media data are grouped into chunks. Chunks can be of different sizes, and the samples
within a chunk can have different sizes. This table can be used to find the chunk that contains a sample, its
position, and the associated sample description.

The table is compactly coded. Each entry gives the index of the first chunk of a run of chunks with the same

characteristics. By subtracting one entry here from the previous one, you can compute how many chunks are
in this run. You can convert this to a sample count by multiplying by the appropriate samples-per-chunk.

8.7.4.2 Syntax

aligned(8) class SampleToChunkBox

¢xtends FullBox(‘stsc’, version = 0, 0) {

ynsigned int(32) entry_count;

for (i=1; i <= entry_count; i++) {
unsigned int(32) first_chunk;
unsigned int(32) samples_per_chunk;

unsigned int(32) sample_description_index;
}
8.7.4.3 Semantics

Yersion is an integer that specifies the version of this box

gntry_ count is an integer that gives the number of entries in-thé following table

first_chunk is an integer that gives the index of the first chunk in this run of chunks that share the
same samples-per-chunk and sample-description-index; the index of the first chunk in a {frack has the
value 1 (the first_chunk field in the first record of-this box has the value 1, identifying| that the first
sample maps to the first chunk).

amples_per_chunk is an integer that gives thesnumber of samples in each of these chunkp

ample_description_index is an integer that gives the index of the sample entry that describes the
samples in this chunk. The index ranges from 1 to the number of sample entries in|the Sample
Description Box

0—1o.

8.7.8 Chunk Offset Box

8.7.5.1 Definition

Box [T'ype: ‘stco’, ‘co64’
Contpiner: Sample Table\Box (*stbl’)

s, permitting
most one of

& ; v nits referring
to medla data in flles W|thout any box structure It does also mean that care must be taken when constructing
a self-contained I1SO file with its metadata (Movie Box) at the front, as the size of the Movie Box will affect the
chunk offsets to the media data.
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8.7.5.2

aligned (8

extends FullBox(‘stco’,
unsigned int (32)

(i=
unsigned int (32)

for

3

aligned (8
extend
unsign
for (i

uns
}
}

8.7.5.3

versio
entry__
chunk__

med

8.7.6 Padd

8.7.6.1

Box Type:
Container:
Mandatory:
Quantity:

In some stre

padded at the end to a byte boundary. (i some cases, it is necessary to record externally the numb

Semantics

Definition

Syntax

) class ChunkOffsetBox
version
entry_count;
1 <= entry_count; i++) {

chunk_offset;

OI

1;

class ChunkLargeOffsetBox
5 FullBox(‘co64’, version
,d int (32) entry_count;
=1; 1 <= entry_count; i++) {
igned int(64) chunk_offset;

O,

h is an integer that specifies the version of this box

~ount is an integer that gives the number of entries in the following.table
bffset is a 32 or 64 bit integer that gives the offset of the stant' of a chunk into its contg
a file.

ing Bits Box

‘padb’

Sample Table (*stbl’)
No

Zero or one

ams the media samples do not\occupy all bits of the bytes given by the sample size, an

ining

i are
er of

padding bits|used. This table supplies(that information.
8.7.6.2 Syntax
aligned(8) class PaddingBitsBox extends FullBox(‘padb’, version = 0, 0) {
unsigngd int (32)\ sample_count;
int 1i;
for (if0; d=X"((sample_count + 1)/2); 1i++) {
bit|(1) reserved = 0;
bit|(3Y) padl;
bit reserved——o
bit (3) pad2;
}
}
8.7.6.3 Semantics

sample_count - counts the number of samples in the track; it should match the count in other tables

padl —
pad2 —

48

a value from 0 to 7, indicating the number of bits at the end of sample (i*2)+1.
a value from 0 to 7, indicating the number of bits at the end of sample (i*2)+2
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8.7.7 Sub-Sample Information Box

8.7.71 Definition

Box Type: ‘subs’

Container: Sample Table Box (*stbl’) or Track Fragment Box (* traf’)
Mandatory: No

Quantity:  Zero or one

This box, named the Sub-Sample Information box, is designed to contain sub-sample information.

A sup-sample is a contiguous range of bytes of a sample. The specific definition of a sub-sample shall be
supplied for a given coding system (e.g. for ISO/IEC 14496-10, Advanced Video Coding).An\thg¢ absence of
such|a specific definition, this box shall not be applied to samples using that coding system)

If subsample_count is 0 for any entry, then those samples have no subsample.information and no array
follows. The table is sparsely coded; the table identifies which samples have|sub-sample |structure by
recording the difference in sample-number between each entry. The first entry inithe table recordp the sample
number of the first sample having sub-sample information.

NOTE It is possible to combine subsample_priority.sahd discardable such that when
subsample_priority is smaller than a certain value, discandable is set to 1. However, $ince different
systems may use different scales of priority values, to separate~them is safe to have a clegn solution for
discardable sub-samples.

8.7.71.2 Syntax

aligned(8) class SubSampleInformationBox
¢xtends FullBox(‘subs’, version, 0),. §
ynsigned int(32) entry_count;
int i,3;
for (i=0; i < entry count; i++) ¥
unsigned int(32) sample_delta;
unsigned int(16) subsample”count;
if (subsample_count > 0 {
for (j=0; j < subsample_count; j++) {
if (version ==51)
{
unsigned’int (32) subsample_size;
}
else
{
urisigned int(16) subsample_size;
3
unsigned int(8) subsample_priority;
unsigned int(8) discardable;
unsigned int(32) reserved = 0;
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8.7.7.3 Semantics

version is an integer that specifies the version of this box (0 or 1 in this specification)
entry_count is an integer that gives the number of entries in the following table.
sample_delta is an integer that specifies the sample number of the sample having sub-sa

mple

structure. It is coded as the difference between the desired sample number, and the sample number

indicated in the previous entry. If the current entry is the first entry, the value indicates the sa

mple

number of the first sample having sub-sample information, that is, the value is the difference between

the sample number and zero (0).

subsample_count is an integer that specifies the number of sub-sample for the current sample. If there

is no sub-sample structure, then this field takes the value 0.

subsample—sizeisanintegerthat specifiesthe-sizein-bytes—of the-current sub-sample-

subsample_priority is an integer specifying the degradation priority for each sub-samplefH
valugs of subsample_priority, indicate sub-samples which are important to, and have a'gr|
impact on, the decoded quality.

discarflable equal to 0 means that the sub-sample is required to decode the current sample,
equal to 1 means the sub-sample is not required to decode the current sample but.may be usq
enhIncementS, e.g., the sub-sample consists of supplemental enhancement)information

mespgages.

8.7.8 Sample Auxiliary Information Sizes Box

8.7.8.1 Definition

Box Type: |‘saiz’

Container: |Sample Table Box (*stbl ‘) or Track Fragment Box ({€raf ')
Mandatory: |No

Quantity:  [Zero or More

Per-sample pample auxiliary information may be stored @nywhere in the same file as the sample data

for self-contained media files, this is typically in a MediaData box or a box from a derived specification
stored eithen (a) in multiple chunks, with the numberiof samples per chunk, as well as the number of ch
matching the¢ chunking of the primary sample data or (b) in a single chunk for all the samples in a n
sample tablg (or a movie fragment). The Sample Auxiliary Information for all samples contained within a g
chunk (or track run) is stored contiguously, (similarly to sample data).

Sample Auxliary Information, when present, is always stored in the same file as the samples to wh
relates as they share the same_data reference (‘dref’) structure. However, this data may be lo
anywhere within this file, using auxiliary information offsets (*saio’) to indicate the location of the data.

Whether sample auxiliary infermation is permitted or required may be specified by the brands or the ¢
format in upe. The format of the sample auxiliary information is determined by aux_info_typ
aux_info_fype anddux_info_type_parameter are omitted then the implied value of aux_info_
is either (a) |n the case of transformed content, such as protected content, the scheme_ type included i
Protection §cheme’ Information box or otherwise (b) the sample entry type. The default value o
aux_info_type parameter is 0. Some values of aux_info_type may be restricted to be used only

gher
cater

while
d for
SEI)

tself;

It is
inks,
novie
ingle

ch it
cated

pding
e. If
rvpe
n the
f the
with

particular track types. A track may have multiple streams of sample auxiliary information of different types.

The types are registered at the registration authority.

While aux_info_type determines the format of the auxiliary information, several streams of auxiliary

information having the same format may be used when their value of aux_info_type_parameter di

ffers.

The semantics of aux_info_type_parameter for a particular aux_info_type value must be specified
along with specifying the semantics of the particular aux_info_type value and the implied auxiliary

information format.
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This box provides the size of the auxiliary information for each sample. For each instance of this box, there

must be a matching SampleAuxiliaryInformationOffsetsBox with the same
aux_info_type and aux_info_type_parameter, providing the offset information for this auxiliary
information.

NOTE For discussions on the use of sample auxiliary information versus other mechanisms, see Annex C.8.

8.7.8.2  Syntax

aligned(8) class SampleAuxiliaryInformationSizesBox

extends FullBox(‘saiz’,

{

1

version 0, flags)

values of

f (flags & 1)
unsigned int

unsigned int

)
)

32) aux_info_type;

32) aux_info_type_parameter;
Insigned int (8)
Insigned int (32)

default_sample_info_size;
sample_count;

1f (default_sample_info_size == 0) {
unsigned int(8) sample_info_size[ sample_count ];
;
}
8.7.8.3 Semantics

g

qg

q

q

q

qux_info_type is an integer that identifies the type of ¢he sample auxiliary information.
occurrence of this box with the same values for aux{info_type and aux_info_type|

shall exist in the containing box.

qux_info_type_parameter identifies the “stream” of auxiliary information having the s3
aux_info_type and associated to the samertrack. The semantics of aux_info_type_

are determined by the value of aux_infatype.

where all the indicated samples have the same sample auxiliary information size. If th
then this field shall be zero.

than, the sum of the sample_count entries within the Track Fragment Run boxes

initial samples,\and the remaining samples have no associated auxiliary information.
ample_info,_size gives the size of the sample auxiliary information in bytes. This ma
indicate sanmples with no associated auxiliary information.

lefault_sample_info_size is an integer specifying the sample auxiliary information size

ample_count is an integer that,gives the number of samples for which a size is defined. H
Auxiliary Information Sizes box appearing in the Sample Table Box this must be the sam
than, the sample_count within the Sample Size Box or Compact Sample Size Box. H
Auxiliary Information Sizes box appearing in a Track Fragment box this must be the sam

Fragment. If thisuis*less than the number of samples, then auxiliary information is sup

At most one
|parameter

me value of
|parameter

for the case
B Size varies

or a Sample
e as, or less
or a Sample
€ as, or less
of the Track
plied for the

y be zero to

8.7.9 Sample Auxiliary Information Offsets Box

8.7.9.1 Definition

Box Type: ‘saio’

Container: Sample Table Box (*stbl ‘) or Track Fragment Box (' traf ')
Mandatory: No

Quantity:  Zero or More

For an introduction to sample auxiliary information, see the definition of the Sample Auxiliary Information Size

Box.

This box provides the position information for the sample auxiliary information, in a way similar to the chunk

offse

© 1SS0,

ts for sample data.

/IEC 2012 — Al rights reserved
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8.7.9.2 Syntax

aligned(8) class SampleAuxiliaryInformationOffsetsBox
extends FullBox(‘saio’, version, flags)
{
if (flags & 1) {
unsigned int(32) aux_info_type;
unsigned int(32) aux_info_type_parameter;
}
unsigned int(32) entry_count;
if ( version == 0 ) {
unsigned int (32) offset[ entrv count 1:

}
else {
unsfigned int(64) offset[ entry_count ];
}
}

8.7.9.3 Seémantics

aux_info_type and aux_info_type_parameter are defined as in the
SampleAuxiliaryInformationSizesBox
entry_fount gives the number of entries in the following table. For axSample Auxiliary Information
Offspts box appearing in a Sample Table Box this must be equal/to one or to the value of the
entry_count field in the Chunk Offset Box or Chunk Large ‘Offset Box. For a Sample Auxiliary
Infoymation Offsets Box appearing in a Track Fragment box; this must be equal to one or tp the
numper of Track Fragment Run boxes in the Track Fragment Box.
offset|gives the position in the file of the Sample Auxiliary Information for each Chunk or Track
Fragment Run. If entry_count is one, then the Samplé Auxiliary Information for all Chunks or Runs
is cdntiguous in the file in chunk or run order. When.in'the Sample Table Box, the offsets are absolute.
In aftrack fragment box, this value is relative to,the base offset established by the track fragment
header box (*t£hd’) in the same track fragment\(see 8.8.14).

8.8 Movie Fragments

8.8.1 Movie Extends Box
8.8.1.1 Definition

Box Type: |'‘mvex’

Container: [Movie Box (*moot’)
Mandatory: |No

Quantity:  [Zero or one

This box wafns readers that there might be Movie Fragment Boxes in this file. To know of all samples in the
tracks, thes¢ Movie Fragment Boxes must be found and scanned in order, and their information logjcally
added to th;F found in the Movie Box.

There is a narrative introduction to Movie Fragments in Annex A.
8.8.1.2 Syntax

aligned(8) class MovieExtendsBox extends Box('‘mvex’) {

}
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8.8.2

8.8.2

Box Type:
Container:

ISO/IEC 14496-

Movie Extends Header Box

A Definition

‘mehd’
Movie Extends Box('mvex’)

Mandatory: No

Quantity:

Zero or one

12:2012(E)

The Movie Extends Header is optional, and provides the overall duration, including fragments, of a fragmented
movie. If this box is not present, the overall duration must be computed by examining each fragment.

8.8.2

alid
]

p

8.8.2

1

.2  Syntax
ined (8) class MovieExtendsHeaderBox extends FullBox(‘mehd’, wverSion,
f (version==1) {

unsigned int(64) fragment_duration;
else { // version==0
unsigned int(32) fragment_duration;

.3  Semantics

ragment_duration is an integer that declares length of-the presentation of the whole mqg
fragments (in the timescale indicated in the Movie"Header Box). The value of this field cg
the duration of the longest track, including movie fragments. If an MP4 file is created in re
as used in live streaming, it is not likely that the fragment_duration is known in advg
box may be omitted.

8.8.3 Track Extends Box

8.8.3.1 Definition

Box Type: ‘trex’

Contpiner: Movie Extends BoxX:(*mvex ')

Mandlatory: Yes

Quantity: Exactly onefor.each track in the Movie Box

This|sets up default values used by the movie fragments. By setting defaults in this way

complexity can be.saved in each Track Fragment Box.

The
Box,
valug

sample-flags field in sample fragments (default_sample_flags here and in a Track Frag
andrsample_flags and first_sample_flags in a Track Fragment Run Box) is code

vie including
rresponds to
al-time, such
nce and this

space and

ment Header
1l as a 32-bit

.Jthas the following structure:

bit(4)
unsigned
unsigned
unsigned
unsigned
bit (3)
bit (1)
unsigned

reserved=0;

int(2) is_leading;

int (2) sample_depends_on;

int (2) sample_is_depended_on;

int (2) sample_has_redundancy;
sample_padding_value;
sample_is_non_sync_sample;

int (16) sample_degradation_priority;

The is_leading, sample_depends_on, sample_is_depended_on and sample_has_redundancy
values are defined as documented in the Independent and Disposable Samples Box.
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The flag sample_is_non_sync_sample provides the same information as the sync sample table [8.6.2].
When this value is set 0 for a sample, it is the same as if the sample were not in a movie fragment and
marked with an entry in the sync sample table (or, if all samples are sync samples, the sync sample table
were absent).

The sample_padding value is defined as for the padding bits table. The
sample_degradation_priority is defined as for the degradation priority table.

8.8.3.2 Syntax

aligned(8) class TrackExtendsBox extends FullBox(‘trex’, 0, 0){
unsigngd int(32) track_ID;
unsigngd int(32) default_sample_description_index;
unsignegd int(32) default_sample_duration;
(32)
(32)

unsigngd int default_sample_size;
unsigngd int default_sample_flags

}
8.8.3.3 Seémantics

track_Jd identifies the track; this shall be the track ID of a track in the Moyie-Box
defaulf_ these fields set up defaults used in the track fragments.

8.8.4 Movie Fragment Box

8.8.4.1 Definition

Box Type: |'‘moof’
Container: [File
Mandatory: [No

Quantity:  |Zero or more

The movie filagments extend the presentation in_time. They provide the information that would previously jhave
been in the Movie Box. The actual samples_are in Media Data Boxes, as usual, if they are in the samg file.
The data reference index is in the sample description, so it is possible to build incremental presentgtions
where the media data is in files other than.the file containing the Movie Box.

The Movie Fragment Box is a top-level box, (i.e. a peer to the Movie Box and Media Data boxes). It contgins a
Movie Fragnpent Header Box, and:then one or more Track Fragment Boxes.

NOTE | There is nowreguirement that any particular movie fragment extend all tracks present in the
movie header, and~fRere is no restriction on the location of the media data referred to by the movie
fragmehts. However, derived specifications may make such restrictions.

8.8.4.2 Syntax

aligned(8) class MovieFragmentBox extends Box(‘moof’) {

}

8.8.5 Movie Fragment Header Box
8.8.5.1 Definition

Box Type: ‘mfhd’

Container: Movie Fragment Box ('moof ")

Mandatory: Yes
Quantity:  Exactly one
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The movie fragment header contains a sequence number, as a safety check. The sequence number usually
starts at 1 and must increase for each movie fragment in the file, in the order in which they occur. This allows
readers to verify integrity of the sequence; it is an error to construct a file where the fragments are out of
sequence.

NOTE There is no requirement that the sequence numbers be consecutive, only that the value in
a given movie fragment be greater than in any preceding movie fragment.

8.8.5.2 Syntax

aligned(8) class MovieFragmentHeaderBox
extends FullBox('‘mrthd’, 0, 0){
ynsigned int(32) sequence_number;

3

8.8.5.3 Semantics
equence_number the ordinal number of this fragment, in increasing orden

8.8.4 Track Fragment Box

8.8.6.1 Definition

Box Type: ‘traf’

Contpiner: Movie Fragment Box ('moof ')
Manglatory: No

Quantity: ~ Zero or more

Within the movie fragment there is a set of track fragments, zero or more per track. The track fragments in
turn ontain zero or more track runs, each of which document a contiguous run of samples for that track.
Within these structures, many fields are optionaland can be defaulted.

It is possible to add 'empty time' to a track using these structures, as well as adding samples. Bmpty inserts
can lbe used in audio tracks doing silence suppression, for example.

8.8.6§.2 Syntax

aligned(8) class TrackFragmentBox extends Box(‘traf’) {

}

8.8.71 Track Fragment Header Box

8.8.7.1 Definition

Box Type: tfhd’

Contaimer—frack Fragment Box(tr=t ™)
Mandatory: Yes

Quantity:  Exactly one

Each movie fragment can add zero or more fragments to each track; and a track fragment can add zero or
more contiguous runs of samples. The track fragment header sets up information and defaults used for those
runs of samples.
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The following flags are defined in the t£_flags:

0x000001 base-data-offset-present: indicates the presence of the base-data-offset field. This provides
an explicit anchor for the data offsets in each track run (see below). If not provided, the base-data-
offset for the first track in the movie fragment is the position of the first byte of the enclosing Movie
Fragment Box, and for second and subsequent track fragments, the default is the end of the data
defined by the preceding fragment. Fragments 'inheriting' their offset in this way must all use the same

data

-reference (i.e., the data for these tracks must be in the same file).

0x000002 sample-description-index-present: indicates the presence of this field, which over-rides, in this
fragment, the default set up in the Track Extends Box.
0x000008 default-sample-duration-present

0x0000
0x0000
0x0100
orb
time

duration fragments.

0x0200
offsq
Sup
bran

NOTE
sets the anch
when earlier

The use of the default-base-is-moof flag breaks the compatibility to earlier brands of the file format, becg

o defauit-sample-size-present
D0 default-sample-flags-present

interval. It is an error to make a presentation that has both edit lists in the Movie BoX, and e

D0 default-base-is-moof: if base-data-offset-present is zero, this indicates that the base-
t for this track fragment is the position of the first byte of the enclosing’Movie Fragment
port for the default-base-is-moof flag is required under the ‘iso5’ brand; and it shall not be us|
ds or compatible brands earlier than iso5.

pr point for offset calculation differently than earlier. Therefore, the.default-base-is-moof flag cannot K
rands are included in the File Type box.

D0 duration-is-empty: this indicates that the duration provided in either default-sample-durI:ion,

 the default-duration in the Track Extends Box, is empty, i.e. that there are no samples fof this

pty-

data-
Box.
ed in

use it
e set

8.8.7.2 Syntax
aligned(8) class TrackFragmentHeaderBox
bxtends FullBox(‘tfhd’, 0, tf_flags) {

unsigngd int(32) track_ID;
// all| the following are optional fi&lds
unsigngd int (64) base_data_offset(
unsigngd int(32) sample_description_index;
unsignegd int(32) default_samplle) duration;
unsigngd int(32) default_sample_size;
unsigngd int(32) default_sample_flags

}

8.8.7.3 Semantics
base_data_offset ythe‘base offset to use when calculating data offsets

8.8.8 Track Fragment Run Box

8.8.8.1 Definition

Box Type: ‘trun’

Container: Track Fragment Box (' traf')

Mandatory: No

Quantity:  Zero or more

Within the Track Fragment Box, there are zero or more Track Run Boxes. If the duration-is-empty flag is set in
the tf_flags, there are no track runs. A track run documents a contiguous set of samples for a track.

The number of optional fields is determined from the number of bits set in the lower byte of the flags, and the
size of a record from the bits set in the second byte of the flags. This procedure shall be followed, to allow for

new fields to

56

be defined.
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If the data-offset is not present, then the data for this run starts immediately after the data of the previous run,
or at the base-data-offset defined by the track fragment header if this is the first run in a track fragment, If the
data-offset is present, it is relative to the base-data-offset established in the track fragment header.

The following flags are defined:

0x000001 data-offset-present.
0x000004 first-sample-flags-present; this over-rides the default flags for the first sample only. This

makes it possible to record a group of frames where the first is a key and the rest a

re difference

The
or ur

8.8.8

alid
U

d

8.8.8

d

¢

default is used.
x000200 sample-size-present: each sample has its own size, otherwise the default istused
x000400 sample-flags-present; each sample has its own flags, otherwise the defaultlis use

used for I/P/B video in MPEG).

composition offset values in the composition time-to-sample box and in the track run box m

.2  Syntax

med (8) class TrackRunBox

extends FullBox(‘trun’, version, trXflags) {
Insigned int (32) sample_count;

/ the following are optional fields

igned int(32) data_offset;

Insigned int(32) first_sample_flags;

/ all fields in the following arxay are optional

unsigned int(32) sample_duration;
unsigned int(32) sampleisize;
unsigned int(32) sampie_flags
if (version == 0)
{ unsigned int (32 sample_composition_time_offset; }
else
{ signed int.(32) sample_composition_time_offset; }

[ sample_count,_]

.3  Semantics

ampleneount the number of samples being added in this run; also the number of rows in
table (the rows can be empty)

laté, of fset is added to the implicit or explicit data_offset established in the track fragni

frames, without supplying explicit flags for every sample. If this flag and field are used, sample-flags
shall not be present.
([x6661066—sampte=duration=present—indicates—that—each—sampte—has—its—own—duratiom—otherwise the

d

x000800 sample-composition-time-offsets-present; each sample has a composition time offset (e.g. as

by be signed

signed. The recommendations given in the composition time-to-sample box concerning the yse of signed
comyposition offsets also apply here.

the following

ent header.

8.8.9

8.8.9

. — 1 £ o + £ flon for th firat anl P~ PWEP-C 3¢ 1 74 PIRTSY
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Movie Fragment Random Access Box

A Definition

Box Type: ‘mfra’
Container: File
Mandatory: No
Quantity: ~ Zero or one
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The Movie Fragment Random Access Box (‘mfra’) provides a table which may assist readers in finding
sync samples in a file using movie fragments. It contains a track fragment random access box for each track
for which information is provided (which may not be all tracks). It is usually placed at or near the end of the
file; the last box within the Movie Fragment Random Access Box provides a copy of the length field from the
Movie Fragment Random Access Box. Readers may attempt to find this box by examining the last 32 bits of
the file, or scanning backwards from the end of the file for a Movie Fragment Random Access Offset Box and
using the size information in it, to see if that locates the beginning of a Movie Fragment Random Access Box.

This box provides only a hint as to where sync samples are; the movie fragments themselves are definitive. It
is recommended that readers take care in both locating and using this box as modifications to the file after it

was created

may render either the pointers, or the declaration of sync samples, incorrect.

8.89.2 S

aligned (8
extends
{
}

8.8.10 Trac

8.8.101 D

Box Type:
Container:
Mandatory:
Quantity:

Each entry
sample in th

The absencs
the ‘trun’,

8.8.10.2 S

aligned (8
extends
unsign
const
unsign
unsign
unsign
unsign
for (i=
if(

yntax

class MovieFragmentRandomAccessBox
Box (‘mfra’)

K Fragment Random Access Box
efinition

‘tfra’

Movie Fragment Random Access Box (‘mfra’)
No

Zero or one per track

contains the location and the presentation time’of the sync sample. Note that not every

b track needs to be listed in the table.

‘traf’ and ‘trex’ shall be set appropriately regardless of the presence of this box.
yntax
class TrackFragmentRandomAccessBox
FullBox (‘tfra’, Wersion, 0) {
bd int (32) twvack ID;
insigned int(26) reserved = 0;
bd int (2) Tength_size_of_traf_ num;
bd int (2) length_size_of_trun_num;
bd int (2 length_size_of_sample_num;
bd int\(32) number_of_entry;

| ; 1 &= number_of_entry; i++){

7ersion==1) {

meicned 1nt (640 tima .
~ = \ 7 T

of this box does not mean that all the;samples are sync samples. Random access informat

sync

on in

unsigned int (64)

moof_offset;

telse{

unsigned int (32)
unsigned int (32)

3

unsigned int((length_size_of_traf_num+l) * 8)
unsigned int((length_size_of_trun_num+l) * 8)
unsigned int((length_size_of_sample_num+1)
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time;
moof_offset;

traf_number;
trun_number;
* 8) sample_number;
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8.8.10.3 Semantics

track_ID is an integer identifying the track_1ID.
length _size_of_traf_ num indicates the length in byte of the traf number field minus one.
length_size_of_trun_num indicates the length in byte of the trun_number field minus one.
length_size_of_sample_numindicates the length in byte of the sample_ number field minus one.
number_of_entry is an integer that gives the number of the entries for this track. If this value is zero, it
indicates that every sample is a sync sample and no table entry follows.
time is 32 or 64 bits integer that indicates the presentation time of the sync sample in units defined in
the ‘mdhd’ of the associated track.
moof_offset is 32 or 64 bits integer that gives the offset of the ‘moof’ used in this entry. Offset is the
byte-offset between the beginning of the file and the beginning of the ‘moof .
traf_number indicates the *traf’ number that contains the sync sample. The number'ranges from 1
(the first *traf’ is numbered 1) in each ‘moof"’.
trun_number indicates the *trun’ number that contains the sync sample. The number ranges from 1 in
each ‘traf’.
gample_number indicates the sample number of the sync sample. The number ranges frgm 1 in each
‘trun’.

8.8.11 Movie Fragment Random Access Offset Box

8.8.11.1 Definition

Box ype: ‘mfro’

Contginer: Movie Fragment Random Access Box (*mfra’)
Mandatory: Yes

Quantity:  Exactly one

The Movie Fragment Random Access Offset Boxprovides a copy of the length field from the endosing Movie
Fragment Random Access Box. It is placedsast within that box, so that the size field is alsp last in the
enclgsing Movie Fragment Random Access Box. When the Movie Fragment Random Access Box is also last
in thm file this permits its easy location. Thessize field here must be correct. However, neither the presence of
the Mlovie Fragment Random Access Box; nor its placement last in the file, are assured.

8.8.11.2 Syntax

aligned(8) class MowvieFragmentRandomAccessOffsetBox
exftends FullBox (‘mfro’, version, 0) {
ynsigned int (32) size;

8.8.11.3 Semantics

g$1zd is'an integer gives the number of bytes of the enclosing ‘mfra’ box. This field is placgd at the last
of the enclosing box to assist readers scanning from the end of the file in finding the ‘mfra’ box.

8.8.12 Track fragment decode time

8.8.12.1 Definition

Box Type: ‘“tfdt’

Container:  Track Fragment box (*traf’)
Mandatory: No

Quantity: Zero or one
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The Track Fragment Base Media Decode Time Box provides the absolute decode time, measured on the
media timeline, of the first sample in decode order in the track fragment. This can be useful, for example,
when performing random access in a file; it is not necessary to sum the sample durations of all preceding
samples in previous fragments to find this value (where the sample durations are the deltas in the Decoding
Time to Sample Box and the sample_durations in the preceding track runs).

The Track Fragment Base Media Decode Time Box, if present, shall be positioned after the Track Fragment
Header Box and before the first Track Fragment Run box.

NOTE The decode timeline is a media timeline, established before any explicit or implied mapping of media time to
presentation time, for example by an edit list or similar structure.

8.8.12.2 Syntax

class TrackFragmentBaseMediaDecodeTimeBox
FullBox (‘tfdt’, wversion, 0) {

Fsion==1) {

igned int (64) baseMediaDecodeTime;

{ // version==0

igned int (32) baseMediaDecodeTime;

aligned (8
extend
if (ve

uns
} else
uns

=]

3
3

8.8.12.3 Semantics

version is an integer that specifies the version of this box (0 or, 1"in this specification).

baseMefliaDecodeTime is an integer equal to the sum of thé,decode durations of all earlier samp
the media, expressed in the media's timescale. It does not include the samples added in the encl
track fragment.

es in
DSing

8.8.13 Level Assighment Box

8.8.13.1 Definition

Box Type: | “leva’

Container: | Movie Extends Box (" mvex()

Mandatory: | No

Quantity: Zero or one

Levels specify subsets of the file) Samples mapped to level n may depend on any samples of levels m, where
m <= n, and|shall not depend.on any samples of levels p, where p > n. For example, levels can be specified
according to|temporal level\(e.g., temporal_id of SVC or MVC).

Levels cannpt be specified for the initial movie. When the Level Assignment box is present, it applies fo all
movie fragmgnts(subsequent to the initial movie.

For the contextof-thetevet Assignmentbox—=a fractionis—defined-toconsist of one-ormoreMovie Fragment

boxes and the associated Media Data boxes, possibly including only an initial part of the last Media Data Box.
Within a fraction, data for each level shall appear contiguously. Data for levels within a fraction shall appear in
increasing order of level value. All data in a fraction shall be assigned to levels.

NOTE
fraction.

In the context of DASH (ISO/IEC 23009-1), each subsegment indexed within a Subsegment Index box is a

The Level Assignment box provides a mapping from features, such as scalability layers, to levels. A feature
can be specified through a track, a sub-track within a track, or a sample grouping of a track.
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When padding_flag is equal to 1 this indicates that a conforming fraction can be formed by concatenating any positive
integer number of levels within a fraction and padding the last Media Data box by zero bytes up to the full size that is
indicated in the header of the last Media Data box. For example, padding_flag can be set equal to 1 when
the following conditions are true:

e Each fraction contains two or more AVC, SVC, or MVC [ISO/IEC 14496-15] tracks of the same video
bitstream.

e The samples for each track of a fraction are contiguous and in decoding order in a Media Data box.

e The samples of the first AVC, SVC, or MVC level contain extractor NAL units for including the video
coding NAL units from the other levels of the same fraction.

8.8.13.2 Syntax

aligned(8) class LevelAssignmentBox extends FullBox(‘leva’, 0, 0)

ynsigned int(8) level_count;
for (j=1; j <= level_count; j++) {
unsigned int(32) track_id;
unsigned int (1) padding_flag;
unsigned int(7) assignment_type;
if (assignment_type == 0) {
unsigned int(32) grouping_ type;
}

else if (assignment_type == 1) {

unsigned int(32) grouping_type;

unsigned int(32) grouping_ type_pardmeter;
}
else 1if (assignment_type == 2) {} /¢/1no further syntax elements ndeded
else if (assignment_type == 3) {}~NA/ no further syntax elements ngeded
else if (assignment_type == 4) {

unsigned int(32) sub_track_1id;
}

// other assignment_type vaidues are reserved

8.8.13.3 Semantics

level_count specifies .the number of levels each fraction is grouped into. 1level_count shall be
greater than or.equal to 2.
track_id for lopp;entry j specifies the track identifier of the track assigned to level j.
padding flag €qual to 1 indicates that a conforming fraction can be formed by concatenating any
positive‘inteéger number of levels within a fraction and padding the last Media Data box Ry zero bytes
up ta the full size that is indicated in the header of the last Media Data box. The semantics of
padaing_flag equal to 0 are that this is not assured.
gsgignment_type indicates the mechanism used to specify the assignment {o a level.
dssignment_type values greater than 4 are reserved, while the semantics for the other values are
specified as follows. The sequence of assignment_types is restricted to be a set of zero or more of
type 2 or 3, followed by zero or more of exactly one type.

e 0: sample groups are used to specify levels, i.e., samples mapped to different sample group
description indexes of a particular sample grouping lie in different levels within the identified track;
other tracks are not affected and must have all their data in precisely one level;

e 1:as for assignment_type 0 except assignment is by a parameterized sample group;

e 2, 3: level assignment is by track (see the Subsegment Index Box for the difference in processing
of these levels)

e 4: the respective level contains the samples for a sub-track. The sub-tracks are specified through
the Sub Track box; other tracks are not affected and must have all their data in precisely one
level;
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grouping_type and grouping_type_parameter, if present, specify the sample grouping used to
map sample group description entries in the Sample Group Description box to levels. Level n contains
the samples that are mapped to the sample group description entry having index n in the Sample
Group Description box having the same values of grouping_type and
grouping_type_parameter, if present, as those provided in this box.

sub_track_id specifies that the sub-track identified by sub_track_id within loop entry j is mapped to
level j.

8.8.14 Sample Auxiliary Information in Movie Fragments

When sample auxiliary information (8.7.8 and 8.7.9) is present in the Movie Fragment box, the offsets in the

Sample Aux|liary Information Offsets Box are treated the same as the data_offset In the Track Fragment
Run box, thdt is, they are relative to any base data offset established for that track fragment. If movie fragment
relative addfessing is used (no base data offset is provided in the track fragment header) and)auxiliary
information |s present, then the default_base_is_moof flag must also be set in the flags of that frack
fragment header.
If only one ¢ffset is provided, then the Sample Auxiliary Information for all the track rums’in the fragment is
stored contiguously, otherwise exactly one offset must be provided for each track run:
If the field default_sample_info_size is non-zero in one of these boxesithen the size of the auxiliary
information is constant for the identified samples.
In addition, if:

o this pox is present in the movie box,

e andPefault_sample_info_size is non-zero in the box in the movie box,

e and the sample auxiliary information sizes box is absent in a movie fragment,
then the auxiliary information has this same constant*size for every sample in the movie fragment alsoj} it is
then not necessary to repeat the box in the movie fragment.
8.9 Sample Group Structures
8.9.1 Introduction
This clause [specifies a generic smechanism for representing a partition of the samples in a track. A sgmple
grouping is pn assignment of(each sample in a track to be a member of one sample group, based |on a
grouping criterion. A sample\gfoup in a sample grouping is not limited to being contiguous samples and| may
contain non4adjacent samples. As there may be more than one sample grouping for the samples in a frack,
each samplg groupinghas a type field to indicate the type of grouping. For example, a file might contaip two
sample groupings fer.the same track: one based on an assignment of sample to layers and another to|sub-
sequences
Sample groupings-are represented by two linked data structures: (1) a3 SampleToCroup box represe 5 the

assignment of samples to sample groups (2) a SampleGroupDescrlptlon box contains a sample group
entry for each sample group describing the properties of the group. There may be multiple instances of the
SampleToGroup and SampleGroupDescription boxes based on different grouping criteria. These are
distinguished by a type field used to indicate the type of grouping.

A grouping of a particular grouping type may use a parameter in the sample to group mapping; if so, the
meaning of the parameter must be documented with the group. An example of this might be documented the
sync points in a multiplex of several video streams; the group definition might be ‘Is an | frame’, and the group
parameter might be the identifier of each stream. Since the sample to group box occurs once for each stream,
it is now both compact, and informs the reader about each stream separately.
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One example of using these tables is to represent the assignments of samples to /ayers. In this case each
sample group represents one layer, with an instance of the SampleToGroup box describing which layer a
sample belongs to.

8.9.2

8.9.2

Sample to Group Box

A Definition

Box Type: ‘sbgp’
Container: Sample Table Box (*stbl ‘) or Track Fragment Box (*traf’)

Mandatary: No

Quar|1

This

sam
Samy

Ther

track.

grou
asso

Vers

8.9.2

alig
q
{

U
]

1

samile group. The table is compactly coded with each entry giving the index of the first:sampl

tity:  Zero or more.
table can be used to find the group that a sample belongs to and the associated)descr

les with the same sample group descriptor. The sample group description ID is an index th
leGroupDescription box, which contains entries describing the characteristics of each §

b may be multiple instances of this box if there is more than one sample grouping for the
Each instance of the SampleToGroup box has a type code, that distinguishes diffg
bings. Within a track, there shall be at most one instance of this hoX with a particular groupi

ciated SampleGroupDescription shall indicate the same valGe,for the grouping type.
on 1 of this box should only be used if a grouping type parameter is needed.

.2  Syntax

med (8) class SampleToGroupBox

xtends FullBox(‘sbgp’, version, )
Insigned int(32) grouping_type;
f (version == 1) {
unsigned int(32) grouping‘type_parameter;

Insigned int (32) entryicount;
or (i=1; i <= entry..dount; i++)

unsigned int (329 ~ sample_count;
unsigned int{32) group_description_index;

.3 Semantics

rerston is an integer that specifies the version of this box, either 0 or 1.

ption of that
b of a run of
ht refers to a
ample group.

samples in a

rent sample
ng type. The

e groups) of

frQuping_type is an integer that identifies the type (i.e. criterion used to form the samp

the cnmpln grnuping and links it to its cnmpln group Hocpripfinn table with the same vvalu

for grouping

type. At most one occurrence of this box with the same value for grouping_type (and, if used,

grouping_type_parameter) shall exist for a track.

grouping_type_parameter is an indication of the sub-type of the grouping

entry_count is an integer that gives the number of entries in the following table.

sample_count is an integer that gives the number of consecutive samples with the same sample group
descriptor. If the sum of the sample count in this box is less than the total sample count, then the

reader should effectively extend it with an entry that associates the remaining samples w

ith no group.

It is an error for the total in this box to be greater than the sample_count documented elsewhere,

and the reader behaviour would then be undefined.
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group_description_index is an integer that gives the index of the sample group entry which
describes the samples in this group. The index ranges from 1 to the number of sample group entries
in the sampleGroupDescription Box, or takes the value 0 to indicate that this sample is a member
of no group of this type.

8.9.3 Sample Group Description Box

8.9.3.1 Definition

Box Type: ‘sgpd’

Container: Sample Table Box (*stbl ‘) or Track Fragment Box (*traf’)
Mandatory: |No

Quantity:  |Zero or more, with one for each Sample to Group Box.

This description table gives information about the characteristics of sample groups. The- descr

information i

There may |
track. Each
sample grou
type. The as

The informa
defined and
For video tra

NOT!
boxe

5 any other information needed to define or characterize the sample group.

e multiple instances of this box if there is more than one sample grouping’for the samples
instance of the SampleGroupDescription box has a type code that”distinguishes diffi

5ociated SampleToGroup shall indicate the same value for the greuping type.

ion is stored in the sample group description box after the entry-count. An abstract entry ty
sample groupings shall define derived types to represent the' description of each sample g

In version 0 of the entries the base classes for sample group description entries are neither
5 nor have a size is signaled. For this reason, use of version 0 entries is deprecated. When defining

ptive

in a
erent

pings. Within a track, there shall be at most one instance of this bax with a particular groliping

pe is
roup.

cks, an abstract visualSampleGroupEntry is used with-similar types for audio and hint tracks.

derived classes, ensure either that they have a fixed sizeyJor that the size is explicitly indicated with a
length field. An implied size (e.g. achieved by parsing;the data) is not recommended as this makes
scanping the array difficult.

8.9.3.2 Syntax

// Sequenfe Entry

abstract flass SampleGroupDes¢riptionEntry (unsigned int(32) grouping_type)

{

}

abstract flass VisualSampleGroupEntry (unsigned int(32) grouping_ type) extendd

SampleGrolipDescriptionEntry (grouping_type)

{

}

abstract flags,AudioSampleGroupEntry (unsigned int (32) grouping_type) extends

SampleGrohpDescriptionEntry (grouping_type)

{

}

abstract class HintSampleGroupEntry (unsigned int(32) grouping_type) extends

SampleGroupDescriptionEntry

{
}
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aligned(8) class SampleGroupDescriptionBox (unsigned int (32) handler_type)
extends FullBox('sgpd', version, 0){
unsigned int(32) grouping_ type;
if (version==1) { unsigned int(32) default_length; }
unsigned int(32) entry_count;
int i;
for (i = 1 ; i <= entry_count ; i++){
if (version==1) {
if (default_length==0) {
unsigned int(32) description_length;
}
}

SW1IULCII (landler Type) {

case ‘vide’: // for video tracks
VisualSampleGroupEntry (grouping_type);
break;

case ‘soun’: // for audio tracks
AudioSampleGroupEntry (grouping_type) ;
break;

case ‘hint’: // for hint tracks
HintSampleGroupEntry (grouping_type) ;
break;

8.9.3.3 Semantics

Yersion is an integer that specifies the version of this box.
dgrouping_type is an integer that identifies the SampleToGroup box that is associaled with this
sample group description.

gntry_ count is an integer that gives the number of entries in the following table.
default_length indicates the length of ‘every group entry (if the length is constant), or zg¢ro (0) if it is
variable
description_length indicates the length of an individual group entry, in the case it varigs from entry
to entry and default_lengthis therefore 0

8.9.4 Representation of group structures in Movie Fragments

Support for Sample Group:structures within Movie fragments is provided by the use of the SamgleToGroup
Box with the container for this Box being the Track Fragment Box (‘traf’). The definition| syntax and
semantics of this Box.is as specified in subclause 8.9.2.

The pampleTo@roup Box can be used to find the group that a sample in a track fragment belongs to and the
assoriated description of that sample group. The table is compactly coded with each entry giving the index of
the first sample of a run of samples with the same sample group descriptor. The sample group description ID
i scribing the

There may be multiple instances of the SampleToGroup Box if there is more the one sample grouping for the
samples in a track fragment. Each instance of the SampleToGroup Box has a type code that distinguishes
different sample groupings. The associated SampleGroupDescription shall indicate the same value for
the grouping type.

The total number of samples represented in any SampleToGroup Box in the track fragment must match the

total number of samples in all the track fragment runs. Each SampleToGroup Box documents a different
grouping of the same samples.
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Zero or more SampleGroupDescription boxes may also be present in a Track Fragment Box. These
definitions are additional to the definitions provided in the Sample Table of the track in the Movie Box. Group
definitions within a movie fragment can also be referenced and used from within that same movie fragment.

Within the SampleToGroup box in that movie fragment, the group description indexes for groups defined
within the same fragment start at 0x10001, i.e. the index value 1, with the value 1 in the top 16 bits. This
means there must be fewer than 65536 group definitions for this track and grouping type in the sample table in
the Movie Box.

When changing the size of movie fragments, or removing them, these fragment-local group definitions will
need to be merged into the definitions in the movie box, or into the new movie fragments, and the index

numbers in rttre SalllpicTuGluup 'uu;\(ca) adiusted—accordingty—t—s—recommended—that,—m—this—protess,
identical (anjd hence duplicate) definitions not be made in any SampleGroupDescription box, ,but{ that
duplicates bé merged and the indexes adjusted accordingly.

8.10 User Pata

8.10.1 User|Data Box

8.10.1.1 Definition

Box Type: |‘udta’

Container: [Movie Box (*moov ) or Track Box (*trak’)

Mandatory: |No

Quantity:  [Zero or one

This box contains objects that declare user information about.thé containing box and its data (presentatipn or
track).

The User D3ta Box is a container box for informative user-data. This user data is formatted as a set of Hoxes

with more sp

ecific box types, which declare more precisely their content.

Only a copyiight notice is defined in this specification.

8.101.2 S

aligned (8
}

8.10.2 Copy

8.10.21 D

Box Type:

yntax

class UserDataBox extends Box(‘udta’)

{

rright Box
efinition

‘eprt’

Container:

User data box (*udta’)

Mandatory:
Quantity:

No
Zero or more

The Copyright box contains a copyright declaration which applies to the entire presentation, when contained
within the Movie Box, or, when contained in a track, to that entire track. There may be multiple copyright

boxes using

66

different language codes.
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8.10.2.2 Syntax

aligned(8) class CopyrightBox
extends FullBox(‘cprt’, version
const bit (1) pad = 0;
unsigned int(5) [3] language;
string notice;

0, 0) {

// I80-639-2/T language code

3

8.10.2.3 Semantics

code is confined to being three lower-case letters, so these values are strictly positiye;
botice is a null-terminated string in either UTF-8 or UTF-16 characters, giving a copyright n
16 is used, the string shall start with the BYTE ORDER MARK (OxFEFF), to distinguish it
8 string. This mark does not form part of the final string.

1

3 Track Selection Box

3.1 Introduction

ical presentation stored in a file contains one alternate group per media type: one for video,
. Puch a file may include several video tracks, although, at any point in time, only one of the
d or streamed. This is achieved by assigning all videe tracks to the same alternate
ause 8.3.2 for the definition of alternate groups.)

cks in an alternate group are candidates for media selection, but it may not make sen|
en some of those tracks during a session. Oné may for instance allow switching between vi
diffeffent bitrates and keep frame size but not.allow switching between tracks of different framg
sam¢ manner it may be desirable to enable selection — but not switching — between tracks of d
codelcs or different audio languages.

The distinction between tracks for selection and switching is addressed by assigning tracks to swi
addifion to alternate groups. One.altérnate group may contain one or more switch groups. All
alterpate group are candidates:-for media selection, while tracks in a switch group are also
switghing during a session. Different switch groups represent different operation points, such
framg size, high/low quality, etc.

For the case of non-scalable bitstreams, several tracks may be included in a switch group. Th
applies to non-layered-scalable bitstreams, such as traditional AVC streams.

By Igbelling tracks with attributes it is possible to characterize them. Each track can be labelled
attrijutes which can be used to describe tracks in a particular switch group or differentiate track
to different switch groups.

8.10.3.2 Definition

Box Type: ‘tsel’

Container: User Data Box (‘udta’)
Mandatory: No

Quantity:  Zero or One

The track selection box is contained in the user data box of the track it modifies.
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8.10.3.3 Syntax

aligned(8) class TrackSelectionBox

extends FullBox(‘tsel’, version = 0, 0) {
template int(32) switch_group = 0;
unsigned int(32) attribute_list[]; // to end of the box

8.10.3.4 Semantics

isan intaaar that snacifies-a aroun-or collection of tracks If this fiald is 0O (default \la|ue)
SR8 gertiat—SpeciH S—-gFoUp—of HecHOR-BHHHA6KS—1tHHS—HEe6H ety

switchpgxoup
or if{the Track Selection box is absent there is no information on whether the track can be tisgd for
swit¢hing during playing or streaming. If this integer is not 0 it shall be the same for tracks that can be
used for switching between each other. Tracks that belong to the same switch group shall belopg to
the game alternate group. A switch group may have only one member.
attribpite_list is a list, to the end of the box, of attributes. The attributes in this list.should be us¢d as
desgriptions of tracks or differentiation criteria for tracks in the same alternate of-switch group. Each
differentiating attribute is associated with a pointer to the field or information,that distinguishep the
trach.

8.10.3.5 Attributes

The following attributes are descriptive:

Name Attribute  Description

Temporal scalability ‘tesc’ The track can be temporally’scaled.

Fine-grpin SNR ‘fgsc’  The track can be scaled in terms of quality.
scalability

Coarsergrain SNR ‘cgsc’  The track can be'scaled in terms of quality.
scalability

Spatial|scalability ‘spsc’  The track.¢an be spatially scaled.

Regiontof-interest ‘resc’  The track can be region-of-interest scaled.
scalability

View s¢alability ‘vwsc’ JFhe'track can be scaled in terms of number of views.

The following attributes are differehtiating:

Name Attribute  Pointer

Codec ‘cdec’  Sample Entry (in Sample Description box of media track)

Screen|size ‘scsz’  Width and height fields of Visual Sample Entries.

Max pdcket size ‘mpsz’ Maxpacketsize field in RTP Hint Sample Entry

Media {ype ‘mtyp’ Handlertype in Handler box (of media track)

Media lanmguage mEeTa tanguage fretd-mMediaHeader box

Bitrate ‘bitr’ Total size of the samples in the track divided by the
duration in the track header box

Frame rate ‘frar’  Number of samples in the track divided by duration in the
track header box

Number of views ‘nvws’  Number of views in the sub track

Descriptive attributes characterize the tracks they modify, whereas differentiating attributes differentiate
between tracks that belong to the same alternate or switch groups. The pointer of a differentiating attribute
indicates the location of the information that differentiates the track from other tracks with the same attribute.
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8.11 Metadata Support

A common base structure is used to contain general metadata, called the meta box.
8.11.1 The Meta box

8.11.1.1 Definition

Box Type: ‘meta’

Container: File, Movie Box (*moov ), Track Box (* trak’), or Additional Metadata Container Box (*meco’)

Mangatory—iNo
Quantity: ~ Zero or one (in File, ‘moov’, and *trak’), One or more (in ‘meco’)
A meta box contains descriptive or annotative metadata. The 'meta' box is required.tolconta

box indicating the structure or format of the *‘meta’ box contents. That metadata is located either
withifp this box (e.g. an XML box), or is located by the item identified by a primary item/box.

All other contained boxes are specific to the format specified by the handler box;

The pther boxes defined here may be defined as optional or mandatory for a given format. If th
then|they must take the form specified here. These optional boxes\include a data-informatior

na ‘hdlr’
within a box

ey are used,
box, which

documents other files in which metadata values (e.g. pictures) are.placed, and a item locatiof box, which

documents where in those files each item is located (e.g. in the common case of multiple pictures
samg¢ file). At most one meta box may occur at each of the fileylevel, movie level, or track level
are dontained in an additional metadata container box (‘meéo’ ).

stored in the
unless they

If an|ltem Protection Box occurs, then some or all of thé meta-data, including possibly the primary resource,

may have been protected and be un-readable unless the protection system is taken into account.

8.11/1.2 Syntax

aligned(8) class MetaBox (handler_type)

¢xtends FullBox(‘meta’, version = 0, 0) {

HandlerBox (handler_type) theHandler;

PrimaryItemBox primary_ resource; // optional
DhataInformationBox file_locations; // optional
JtemLocationBox item locations; // optional
JtemProtectionBoxX protections; // optional
JtemInfoBox item_infos; // optional
IPMPControlBéx IPMP_control; // optional
JtemReferenceBox item_refs; // optional
JtemDataBox item_data; // optional
Box other_boxes]|[]; // optional

8.11]1.3./ Semantics

The structure or format of the metadata is declared by the handler. In the case that the pri
identified by a primary item, and that primary item has an item information entry with an
the handler type may be the same as the item_type.

© ISO/IEC 2012 — All rights reserved
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8.11.2 XML Boxes

8.11.2.1 Definition

Box Type: ‘xml ‘ or ‘bxml’
Container: Meta box (*meta"’)
Mandatory: No

Quantity:  Zero or one

When the primary data is in XML format and it is desired that the XML be stored directly in the meta-box
of these forms may be used. The Binary XML Box may only be used when there is a single well-de

, one
fined

binarization pf the XML for that defined format as identified by the handler.

Within an XML box the data is in UTF-8 format unless the data starts with a byte-order-mark (BOM), V
indicates thgt the data is in UTF-16 format.

8.11.2.2 Syntax

aligned(8) class XMLBox
extends FullBox(‘'xml ', version = 0, 0) {
string| xml;

3

aligned(8) class BinaryXMLBox
extegnds FullBox(‘bxml’, version = 0, 0) {
unsigngd int (8) datall]; // to end of box
}

8.11.3 The Item Location Box

8.11.3.1 Definition

Box Type: |‘iloc’

Container: |Meta box (*meta"’)
Mandatory: |No

Quantity:  [Zero or one

vhich

The item lodation box provides a directory of resources in this or other files, by locating their containing file,

their offset within that file, and th&ir length. Placing this in binary format enables common handling of this
even by systems which do potunderstand the particular metadata system (handler) used. For examg
system might integrate all the“externally referenced metadata resources into one file, re-adjusting file o
and file refefences accordingly.

The box starts withathree or four values, specifying the size in bytes of the offset field, length
base_offsgt field, and, in version 1 of this box, the extent_index fields, respectively. These values

data,
le, a
fsets

field,
must

be from the $etq0, 4, 8}.

The construction_method field indicates the ‘construction method’ for the item:
i) file_offset: by the usual absolute file offsets into the file at data_reference_index;
(construction_method == 0)

ii) idat_offset: by box offsets into the idat box in the same meta box; neither the
data_reference_index nor extent_index fields are used; (construction_method == 1)

iii) item_offset: by item offset into the items indicated by a new extent_index field, which is only used

(currently) by this construction method. (construction_method == 2).
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The extent_index is only used for the method item_offset; it indicates the 1-based index of the item reference
with referenceType ‘iloc’ linked from this item. If index_size is 0, then the value 1 is implied; the value O is
reserved.

Iltems may be stored fragmented into extents, e.g. to enable interleaving. An extent is a contiguous subset of
the bytes of the resource; the resource is formed by concatenating the extents. If only one extent is used
(extent_count = 1) then either or both of the offset and length may be implied:

o If the offset is not identified (the field has a length of zero), then the beginning of the source (offset 0
into the file, idat box, or other item) is implied.

It the Tengih IS not specified, or specified as zero, then the entire length of the source is implied.
References into the same file as this metadata, or items divided into more than one extent, should
have an explicit offset and length, or use a MIME type requiring a different interpretation [of the file, to
avoid infinite recursion.

The $ize of the item is the sum of the extent lengths.
NOTE Extents may be interleaved with the chunks defined by the sample, tables of tracks.

The Hata-reference index may take the value 0, indicating a reference into-the same file as this metadata, or
an index into the data-reference table.

Someg referenced data may itself use offset/length techniques to address resources within it (e.g| an MP4 file
mighit be ‘included’ in this way). Normally such offsets are relatiye to the beginning of the containing file. The
field [base offset’ provides an additional offset for offset calculations within that contained data. Fqr example, if
an MP4 file is included within a file formatted to this specification, then normally data-offsets within that MP4
sectipn are relative to the beginning of file; the base offset adds to those offsets.

If anl item is constructed from other items, and>those source items are protected, the offsef and length
information apply to the source items after they:have been de-protected. That is, the target item data is formed
from|unprotected source data.

For |Imaximum compatibility, version_0™ of this box should be used in preference to vefsion 1 with
consfruction_method==0, when possible.

8.113.2 Syntax

aligned(8) class ZtemLocationBox extends FullBox(‘iloc’, wversion, 0) {
ynsigned int (4) offset_size;
ynsigned ingt (4) length_size;
ynsigned 4int(4) base_offset_size;
1f (versdion == 1)
unsigned int (4) index_size;
¢lse
unsigned int(4) reserved;
nsigned int(16) item count:
for (i=0; i<item_count; i++) {
unsigned int(16) item_ID;
if (version == 1) {
unsigned int(12) reserved = 0;
unsigned int (4) construction_method;

}
unsigned int(16) data_reference_index;
unsigned int (base_offset_size*8) base_offset;
unsigned int (16) extent_count;
for (j=0; j<extent_count; j++) {
if ((version == 1) && (index_size > 0)) {
unsigned int(index_size*8) extent_index;
}

unsigned int(offset_size*8) extent_offset;
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unsigned int(length_size*8) extent_length;

8.11.3.3 Semantics

offset_size is taken from the set {0, 4, 8} and indicates the length in bytes of the offset field.

length_size is taken from the set {0, 4, 8} and indicates the length in bytes of the 1ength field.

base_offset_size is taken from the set {0, 4, 8} and indicates the length in bytes of the base_offset
field.

index_;iée ib idkcll fIUIII tilc Db‘i {G, 4, 8} dlluI illulibdicb ﬁ Ic icllgtil ill bytca Uf tilc ext,ent,_inuex fl :3|d

item_cpunt counts the number of resources in the following array.

item_ID is an arbitrary integer ‘name’ for this resource which can be used to refer to it (e.g. in,.a URL).

constrhiction_method is taken from the set O (file), 1 (idat) or 2 (item)

data-rgference-index is either zero (‘this file’) or a 1-based index into the data references in the|data
information box.

base_offset provides a base value for offset calculations within the wreferenced datp. If
base_offset_sizeis 0, base_offset takes the value 0, i.e. it is unused.

extent| count provides the count of the number of extents into which the-resource is fragmentgd; it
must have the value 1 or greater

extent| index provides an index as defined for the construction method

extent| offset provides the absolute offset in bytes from the beginhing of the containing file, of this
item| If offset_sizeis 0, offset takes the value 0

extent| length provides the absolute length in bytes of this metadata item. If length_sizelis O,
length takes the value 0. If the value is 0, then length{ of the item is the length of the éntire

refetenced file.

8.11.4 Primjry Iltem Box

8.11.4.1 Definition

Box Type: [‘pitm’

Container: |Meta box (*meta"’)

Mandatory: [No

Quantity:  [Zero or one

For a given handler, the primary data may be one of the referenced items when it is desired that it be s
elsewhere, dr divided into extents; or the primary metadata may be contained in the meta-box (e.g. in an
box). Either this box must ogCur; or there must be a box within the meta-box (e.g. an XML box) containin

primary infor

8.11.4.2 Syntax
aligned(8) . ‘¢lass PrimaryIltemBox
extends—FullBos{*pitm’ weorgion = 0 04 [

mation in the fermat required by the identified handler.

fored
XML
g the

unsigned int (16)

3

o=+

item ID;

8.11.4.3 Semantics

item_1ID is the identifier of the primary item
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5 Item Protection Box

5.1 Definition

Box Type: ‘ipro’

Container: Meta box (*meta"’)
Mandatory: No

Quantity:  Zero or one

The item protection box provides an array of item protection information, for use by the ltem Information Box.

8.11

alid

1

8.11

8.11

Box
Cont
Man

5.2 Syntax

med (8) class ItemProtectionBox

extends FullBox(‘ipro’, version = 0, 0) {

Insigned int (16) protection_count;

or (i=1; i<=protection_count; i++) {
ProtectionSchemeInfoBox protection_information;

6 Item Information Box

6.1 Definition

[ype: ‘iinf’
piner:  Meta Box (‘meta’)
fatory: No

Quantity:  Zero or one

The
may
chan
read
an IR

This

itern

Thre
sped|
refer
deliv
by a
MIM

tem information box provides extra information about selected items, including symbolic (il

ged the format of the data in the item:If both content encoding and protection are indicated f
pr should first un-protect the item(and then decode the item’s content encoding. If more cont
MP sequence code may be used-

box contains an array of ‘entries, and each entry is formatted as a box. This array is sorted &
__ID in the entry records:

b versions of the item info entry are defined. Version 1 includes additional information to

fied by an extension type. For instance, it shall be used with extension type 'fdel' for it
enced by thefile partition box (' fpar '), which is defined for source file partitionings and §
bry transmissions. Version 2 provides an alternative structure in which metadata item types

32-bits(typically 4-character) registered or defined code; two of these codes are defined

E type-or metadata typed by a URI.

e’) names. It

optionally occur, but if it does, it mustbe interpreted, as item protection or content encoding may have

or an item, a
rol is needed,

y increasing

version 0 as
bms that are
pplies to file
are indicated
lo indicate a

If no extension is desired, the box may terminate without the extension_type field and the extension; if, in
addition, content_encoding is not desired, that field also may be absent and the box terminate before it. If
an extension is desired without an explicit content_encoding, a single null byte, signifying the empty string,
must be supplied for the content_encoding, before the indication of extension_type.

If file delivery item information is needed and a version 2 ItemInfoEntry is used, then the file delivery
information is stored (a) as a separate item of type ‘fdel’) (b) linked by an item reference from the item, to the
file delivery information, of type ‘fdel’. There must be exactly one such reference if file delivery information is
needed.

© ISO/IEC 2012 — All rights reserved
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It is possible that there are valid URI forms for MPEG-7 metadata (e.g. a schema URI with a fragment
identifying a particular element), and it may be possible that these structures could be used for MPEG-7.
However, there is explicit support for MPEG-7 in ISO base media file format family files, and this explicit
support is preferred as it allows, among other things:

a) incremental update of the metadata (logically, I/P coding, in video terms) whereas this draft is ‘I-frame
only’;

b) binarization and thus compaction;

c) the use of multiple schemas.

BEA
VIiF L O=

. N o
7isdeprecated-tardurdocumerted):

Therefore, theuseof thesestructuresfor

Information ¢

8.11.6.2 S

aligned (8

{

}
aligned (8

{
string
string
unsign
unsign
unsign
for (i
uns

}

aligned (8
ext
((v
uns
uns
str
str
str

if

(ve
uns
Tte

(ve
uns
uns
uns

n URI forms for some metadata systems can be found in Annex G.

yntax

class F

bd int (6
bd int (6
~d int (8
=1, 1 <=
i gned int

4
4
)

class I
bnds Full
brsion
igned int
igned int
i ng
i ng
ing

sion
i gned int
nInfoExte

Fsion
i gned
i gned
i gnéd

stri

no

DItemInfoExtension()

content_location;
content_MD5;
) content_length;
) transfer_length;
entry_count;
entry_count; i++)
(32) group_id;

temInfoEntry
Box (‘'infe’,
0)
(16)
(16)

version, 0)
| (version == L)
item ID;

{

item_name:;
content:  type;
content_encoding;

1) {
(32) rextension_type;
nsidntextension_type) ;

item_ID;

item_type;

class ItemInfoExtension (unsigned int (32)

extends ItemInfoExtension

{

item_proteetion_index

item_protection_index;

extension_type)

("fdel’)

//optional

//optional
//optional

item name;

if (item_type=='mime’) {

string
string
} else if
string

}
}

(item_type ==

content_type;
content_encoding;
‘uri v) {
item_uri_type;

aligned(8)

class ItemInfoBox

extends FullBox(‘'iinf’,

version

OI

unsigned int (16)
ITtemInfoEntry|[

74

entry_count ]

entry_count;

//optional

0) {

item_infos;
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item_id contains either O for the primary resource (e.g., the XML contained in an *xml ‘ box) or the ID

of the item for which the following information is defined.

item_protection_index contains either O for an unprotected item, or the one-based index into the
item protection box defining the protection applied to this item (the first box in the item protection box

has the index 1).

item_name is a null-terminated string in UTF-8 characters containing a symbolic name of the item

(source file for file delivery transmissions).

item_type is a 32-bit value, typically 4 printable characters, that is a defined valid item type indicator,

such as ‘mime’

q

]

9q

q

i

q

is content encoded (see below), then the content type refers to the item after content decc

tem_uri_type is a string that is an absolute URI, that is used as a type indicator.

ontent_encoding is an optional null-terminated string in UTF-8 characters uséed o indi
binary file is encoded and needs to be decoded before interpreted. The values are a
Content-Encoding for HTTP/1.1. Some possible values are “gzip”, *
string indicates no content encoding. Note that the item is stored after the:content encod
applied.

xtension_type is a printable four-character code that identifies thie extension fields of v
respect to version 0 of the Item information entry.

ontent_location is a null-terminated string in UTF-8 characters containing the URI ¢
defined in HTTP/1.1 (RFC 2616).

ontent_MD5 is a null-terminated string in UTF-8 characters containing an MD5 digest of
HTTP/1.1 (RFC 2616) and RFC 1864.

ontent_length gives the total length (in bytes) of.thé (un-encoded) file.

ransfer_ length gives the total length (in bytes) of the (encoded) file. Note that trans
equal to content length if no content encodingis applied (see above).

ntry_count provides a count of the number«of entries in the following array.

iroup_1ID indicates a file group to which the file item (source file) belongs. See 3GPP T

more details on file groups.

compress’ and “deflatg”

ontent_type is a null-terminated string in UTF-8 characters with the MIME type of the jtefn. If the item

ding.

icate that the

5 defined for
. An empty
ng has been
ersion 1 with

f the file as

the file. See

fer length is

S 26.346 for

8.11]7 Additional Metadata Container-Box

8.11J7.1 Definition

Box [T'ype: ‘meco’

Contpiner: File, Movie Box (*moov '), or Track Box (*trak’)

Mandatory: No

Quantity:  Zero or one

The pdditional_.fnetadata container box includes one or more meta boxes. It can be carried at thé top level of
the file, in the/ Movie Box (‘moov’), or in the Track Box (‘trak’) and shall only be prg¢sent if it is

accompanied by a meta box in the same container. A meta box that is not contained in the additional

met

data, container box is the preferred (prlmary) meta box. Meta boxes in the additional metad

ata container

be desirable

when eg a smgle handler is not capable of processrng aII metadata AII meta boxes at a certain level,
including the preferred one and those contained in the additional metadata container box, must have different
handler types.

A meta box contained in an additional metadata container box shall contain a primary Item box or the primary
data box required by the handler (e.g., an XML Box). It shall not include boxes or syntax elements concerning
items other than the primary item indicated by the present primary item box or XML box. URLs in a meta box
contained in an additional metadata container box are relative to the context of the preferred meta box.
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8.11.7.2 Syntax

aligned(8) class AdditionalMetadataContainerBox extends Box('meco') {

3

8.11.8 Meta

box Relation Box

8.11.8.1 Definition

Box Type:

‘mere’

Container:
Mandatory:
Quantity:

The metabo
the file, the
metabox relg

8.11.82 S

aligned (8
extend
unsign
unsign
unsign

3

8.11.8.3 Seémantics

first_:
second,

metabo
defin

Additional Metadata Container Box (*meco’)
No
Zero or more

relation box indicates a relation between two meta boxes at the same level, i.e.,the top le
Movie Box, or Track Box. The relation between two meta boxes is unspecified if there
tion box for those meta boxes. Meta boxes are referenced by specifying theirhandler types.

yntax
class MetaboxRelationBox
5 FullBox ('mere', version=0, 0) {

,d int (32) first_metabox_handler_type;
bd int (32) second_metabox_handler_type;
bd int (8) metabox_relation;

netabox_handler_type indicates the fitst meta box to be related.

| metabox_handler_type indicates the second meta box to be related.
k_relation indicates the relation~between the two meta boxes. The following valueq
ed:

1  The relationship between the boxes is unknown (which is the default when this box
present);

2 the two boxes- are semantically un-related (e.g., one is presentation, the
annotationy;

3 the twoboxes are semantically related but complementary (e.g., two disjoint se
meta=data expressed in two different meta-data systems);

4 _“the two boxes are semantically related but overlap (e.g., two sets of meta-data neith
which is a subset of the other); neither is ‘preferred’ to the other;

el of
S no

are

s not

bther

ts of

er of

8.11.9 URL

version of the first; the first is preferred;

6 the two boxes are semantically related and equivalent (e.g., two essentially identical
of meta-data expressed in two different meta-data systems).

Forms for meta boxes

5 the two bhoxes are qpman’rirally related but the second is a proper subset or weaker

sets

When a meta-box is used, then URLs may be used to refer to items in the meta-box, either using an absolute

URL, or usin

76

g a relative URL. Absolute URLs may only be used to refer to items in a file-level meta box.
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When interpreting data that is in the context of a meta-box (i.e. the file for a file-level meta-box, the
presentation for a movie-level meta-box, or the track for a track-level meta-box), the items in the meta-box are
treated as shadowing files in the same location as that from which the container file came. This shadowing
means that a reference to another file in the same location as the container file may be resolved to an item
within the container file itself. ltems can be addressed within the container file by appending a fragment to the

URL

for the container file itself. That fragment starts with the “#” character and consists of either:

a) item_ID=<n>, identifying the item by its ID (the ID may be 0O for the primary resource);

b) item_name=<item_name>, when the item information box is used.

If a
replg

Cong
assu
V.t
cach
Note|
“H@.
a.cqg
using

rules;:

heng

8.11

This

Reaq
here

8.11

Ther
defin

[«

8.11

Whe

The client then either finds an item named tree.html in the meta~box, or fetches treg

ragment withimthecontaimediter must be adaressed, them the mitiat—#*“Tharacter of tha
ced by “*”.

ider the following example: <http://a.com/d/v.qgrv#item_name=tree.html*brg
me that v.qgrv is a file with a meta-box at the file level. First, the client strips the ffagment
v from a.com using HTTP. It then inspects the top-level meta box and adds the-items in it, Ig
e of the directory “d” on a.com. It then re-forms the URL as <http://a.com/d/tree.htm]
that the fragment has been elevated to a full file name, and the first “*” has*been transforme

m, and it then finds the anchor “branchl” within tree.html. If within that html, a file wa
a relative URL, e.g. “flower.gif”, then the client converts this to an absolute URL usin

<http://a.com/d/flower.gif> and again it checks to see if flower.gif is a nam
e shadowing a separate file of this name), and then if it is not,\féetches flower.gif from a.

10 Static Metadata

section defines the storage of static (un-timed) metadata in the ISO file format family.

or elsewhere, unless made mandatory by a'derived specification.

10.1 Simple textual

a)

b is existing support for simple textual tags in the form of the user-data boxes; currently]
ed — the copyright notice..Other metadata is permitted using this simple form if;

)
)

it uses a registered\box-type or it uses the UUID escape (the latter is permitted today);

it uses a registered tag, the equivalent MPEG-7 construct must be documented as
registration.

10.2 Other forms

n.other forms of metadata are desired, then a ‘meta’ box as defined above may be ing

fragment is

nchl>. We
and fetches
gically, to its
#branchil>.
d back into a
.html from
s referenced
j the normal
ed item (and
Com.

er support for metadata in general is optienal, and therefore it is also optional for the forfnats defined

only one is

part of the

luded at the

appr
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nent per se,

then the meta box is at file level. If the metadata annotates an entire presentation, then the meta box is at the

movi

8.11.

MPE

e level; an entire stream, at the track level.

10.3 MPEG-7 metadata

G-7 metadata is stored in meta boxes to this specification.

1) The handler-type is ‘mp7t ’ for textual metadata in Unicode format;

2) The handler-type is ‘mp7b’ for binary metadata compressed in the BIM format. In this case, the
binary XML box contains the configuration information immediately followed by the binarized XML.
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3) When the format is textual, there is either another box in the metadata container ‘meta’, called
‘xml’, which contains the textual MPEG-7 document, or there is a primary item box identifying the
item containing the MPEG-7 XML.

4) When the format is binary, there is either another box in the metadata container ‘meta’, called
‘bxml’, which contains the binary MPEG-7 document, or a primary item box identifying the item
containing the MPEG-7 binarized XML.

5) If an MPEG-7 box is used at the file level, then the brand ‘mp71’ should be a member of the
compatible-brands list in the file-type box.

8.11.11 Item Data Box
8.11.11.1 Definition
Box Type: |‘idat’
Container: |Metadata box (‘meta’)
Mandatory: |No
Quantity:  |Zero or one
This box contains the data of metadata items that use the construction methadindicating that an item’s|data
extents are gtored within this box.
8.11.11.2 Syntax
aligned(8) class ItemDataBox extends Box(‘idat’/))\

bit(8)|datall;
}
8.11.11.3 Semantics

data is the contained meta data
8.11.12 Item Reference Box
8.11.12.1 Definition
Box Type: [‘iref’
Container: |Metadata box ( ymeta’)
Mandatory: [No
Quantity:  |Zero or one
The item reference box allows the linking of one item to others via typed references. All the references fof one
item of a spgcific¢ type are collected into a single item type reference box, whose type is the reference ftype,
and which has’a ‘from item ID’ field indicating which item is linked. The items linked to are then representé¢d by
an array of ‘Lm-ﬁim%mm#mmmmﬁhmmwﬁed-MWence
box. The reference types defined for the track reference box defined in 8.3.3 may be used here if appropriate,

or other registered reference types.

NOTE: This design makes it fairly easy to find all the references of a specific type, or from a specific item.
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12.2 Syntax

aligned(8) class SingleltemTypeReferenceBox (referenceType) extends
Box (referenceType) {

unsigned int(16) from_item_ ID;

unsigned int(16) reference_count;

for (j=0; j<reference_count; j++) {

unsigned int(16) to_item_ID;

3

3

aligned(8) class ItemReferenceBox extends FullBox(‘iref’, version=0, 0)

ingleTtemTvpeReferenceBox references[];

{

}

8.11

8.1

An g
(aux

12.3 Semantics

eference_type contains an indication of the type of the reference
rom_item_id contains the ID of the item that refers to other items
eference_count is the number of references

o_item_id contains the ID of the item referred to

13 Auxiliary video metadata

uxiliary video track used for depth or parallax information“may carry a meta-data item o
iary video descriptor); the data of that item is exactly ope. si_rbsp() as specified in ISO/I

(Not¢ that si_rbsp() is externally framed, and the length is supplied by the item location informat

form
the ¢

8.12

This
trans

The
four-
streg

Becd
used

at). There may be more than one of these meta-datajitems (e.g. one for parallax info and ong
ase that the same stream serves).

Support for Protected Streams

section documents the file-format transformations which are used for protected cor
formations can be used under severalircumstances:

They must be used when the\content has been transformed (e.g. by encryption) in such
can no longer be decoded by the normal decoder;

They may be used when the content should only be decoded when the protectio
understood and implemented.

ransformation, functions by encapsulating the original media declarations. The encapsulation
character-code of the sample entries, so that protection-unaware readers see the media stre
m format:

use(the format of a sample entry varies with media-type, a different encapsulating four-char

f type ‘auvd’
EC 23002-3.
on in the file
for depth, in

tent. These

a way that it

n system is

changes the
am as a new

acter-code is

for/each media type (audio, video, text etc.). They are:
Stream (Track) Type Sample-Entry Code
Video encv
Audio enca
Text enct
System encs
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The transformation of the sample description is described by the following procedure:

1) The four-character-code of the sample description is replaced with a four-character-code indicating
protection encapsulation: these codes vary only by media-type. For example, ‘mp4v ' is replaced with
‘encv’ and ‘mp4a’ is replaced with *enca’.

2) A ProtectionSchemeInfoBox (defined below) is added to the sample description, leaving all other
boxes unmodified.
3) The original sample entry type (four-character-code) is stored within the
ProtectionSchemeInfoBox, in a new box called the OriginalFormatBox (defined below);
There are then three methods for signalling the nature of the protection, which may be used individually|or in
combination
1) Whgn MPEG-4 systems is used, then IPMP must be used to signal that the streams are protected.
2) IPMP descriptors may also be used outside the MPEG-4 systems context using boxes contgdining
IPMP descriptors.
3) Thelprotection applied may also be described using the scheme type and information boxes.
When IPMP|is used outside of MPEG-4 systems, then a ‘global’ IPMPContrelBox may also occur within the
‘moov’ atom.
NOTE When MPEG-4 systems is used, an MPEG-4 system§ terminal can effectively treat, for example,

‘end

8.12.1 Protéction Scheme Information Box

v with an Original Format of ‘mp4v’ exactly the same as“\vmp4v ', by using the IPMP descriptors.

8.12.1.1 Definition
Box Types: |'sinf"’
Container: [Protected Sample Entry, or ltem:Protection Box (*ipro’)
Mandatory: |Yes
Quantity:  [ExaethroneOne or More
The Protecjon Scheme Information Box contains all the information required both to understand the
encryption transform applied andits parameters, and also to find other information such as the kind and
location of the key management system. It also documents the original (unencrypted) format of the mledia.
The Protectipn Scheme Infermation Box is a container Box. It is mandatory in a sample entry that uses acode
indicating a protected stream.
When used in a protected sample entry, this box must contain the original format box to document the or{ginal
format. At leastzone of the following signalling methods must be used to identify the protection applied:

a) MPEG-4 systems with IPMP: no other boxes, when IPMP descriptors in MPEG-4 systems streams

are used;
b) Scheme signalling: a SchemeTypeBox and SchemeInformationBox, when these are used (either

both

must occur, or neither).

At least one protection scheme information box must occur in a protected sample entry. When more than one
occurs, they are equivalent, alternative, descriptions of the same protection. Readers should choose one to

process.
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8.12.1.2 Syntax

aligned(8) class ProtectionSchemeInfoBox (fmt) extends Box('sinf') {
OriginalFormatBox (fmt) original_format;
SchemeTypeBox scheme_type_box; // optional
SchemeInformationBox info; // optional

}
8.12.2 Original Format Box

Box Types: ‘frma’
iner: Protection Scheme Information Box (*sinf ') or Restricted Scheme Information Box| (*rinf’)
Mandatory: Yes when used in a protected sample entry or in a restricted sample entry
Quantity:  Exactly one

The |Original Format Box ‘frma’ contains the four-character-code of the,original un-transformed sample
descfiption:

8.12]2.2 Syntax

aligned(8) class OriginalFormatBox(codingname) extends Box ('frma') {
ynsigned int(32) data_format = codingname;

// format of decryptedslencoded data (in case of prlotection)
// or un-transformedssample entry (in case of restryiction)

8.12J2.3 Semantics

data_format is the four-character-code, of the original un-transformed sample entry (e.g. [mp4v” if the
stream contains protected or restricted MPEG-4 visual material).

8.12)3 IPMPInfoBox
(empgty sub-clause)

8.12/4 IPMP Control Box
(empty sub-clause)

8.12!5 Scheme Type Box

8.12)5.4/ , Definition

Box Types: ‘schm’

Container: Protection Scheme Information Box (*sinf ), Restricted Scheme Information Box (*rinf ‘),
or SRTP Process box (*srpp")

Mandatory: No

Quantity:  Zero or one in ‘sinf’, depending on the protection structure; Exactly one in ‘rinf and ‘srpp’

The Scheme Type Box (*schm') identifies the protection or restriction scheme.
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8.12.5.2 Syntax

aligned(8) class SchemeTypeBox extends FullBox('schm', 0, flags) {

unsigned int(32) scheme_type; // 4CC identifying the scheme
unsigned int(32) scheme_version; // scheme version
if (flags & 0x000001) {

unsigned int (8) scheme_uril]; // browser uri

3
3

8.12.5.3 Semantics

scheme| type is the code defining the protection or restriction scheme.

scheme| version is the version of the scheme (used to create the content)

scheme| URI allows for the option of directing the user to a web-page if they do not have'thé scheme
instdlled on their system. It is an absolute URI formed as a null-terminated string in UT,F-8 characters.

8.12.6 Schgme Information Box

8.12.6.1 Definition

Box Types: |'schi’
Container: [Protection Scheme Information Box (*sinf ), Restricted Scheme Information Box (*rinf ‘),
or SRTP Process box (*srpp*)
Mandatory: [No

Quantity:  [Zero or one

information the encryption or restriction system needs is stored here. The content of this box is a serigs of

The SchemI Information Box is a container Box that is only interpreted by the scheme being used.| Any
boxes whosg¢ type and format are defined by the scheme@eclared in the Scheme Type Box.

8.12.6.2 Syntax

aligned(8) class SchemeInformationBox extends Box('schi') {
Box scheme_specific_datalls

}
8.13 File Delivery Format Support

8.13.1 Introduction

Files intenddd for transmission over ALC/LCT or FLUTE are stored as items in a top-level meta box (*meta’).
The item logation box-(* 11oc’) specifies the actual storage location of each item within the container file as
well as the file size* of each item. File name, content type (MIME type), etc., of each item are provided by
version 1 of thédtem information box (*iinf’).

Pre-computed FEC reservoirs are stored as additional items in the meta box. If a source file is split into
several source blocks, FEC reservoirs for each source block are stored as separate items. The relationship
between FEC reservoirs and original source items is recorded in the partition entry box ('paen') located in
the FD item information box (' £iin").

Pre-composed File reservoirs are stored as additional items in the container file. If a source file is split into
several source blocks, each source block is stored as a separate item called a File reservoir. The relationship
between File reservoirs and original source items is recorded in the partition entry box ('‘paen’) located in the
FD item information box (fiin').

See subclause 9.2 for more details on the usage of the file delivery format.
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8.13.2 FD Item Information Box

8.13.2.1 Definition

Box Type: ‘fiin’

Container: Meta Box (‘meta’)
Mandatory: No

Quantity:  Zero or one

The FD item information box is optional, although it is mandatory for files using FD hint tracks. It provides
information on the partitioning of source files and how FD hint tracks are combined into FD sessions. Each
partifion entry provides details on a particular file partitioning, FEC encoding and associatedyHile and FEC
resefvoirs. It is possible to provide multiple entries for one source file (identified by its item'ID)[if alternative

FEC|encoding schemes or partitionings are used in the file. All partition entries are impli¢itty nymbered and
the first entry has number 1.

8.13]2.2 Syntax

gned(8) class PartitionEntry extends Box('paen') {
FilePartitionBox blocks_and_symbols;

FECReservoirBox FEC_symbol_locations; //optionad
FileReservoirBox File_symbol_locations; //optidnal

ali

aligned(8) class FDItemInformationBox

extends FullBox('fiin', version = 0, ,0) {
ynsigned int(16) entry_count;
PartitionEntry partition_entries|[ entry_count ];
IDSessionGroupBox session_info; /Moptional
GroupIdToNameBox group_id_to_name; ‘//optional

8.13]2.3 Semantics
gntry_count provides a count.@fithe number of entries in the following array.
The semantics of the boxes are-described where the boxes are documented.

8.13)3 File Partition Box

8.1313.1 Definition

Box Type: fpar’

Contpiner: _“Partition Entry (*paen’)
Manglatory:y*Yes

Quarrtity: Exactly one

The File Partition box identifies the source file and provides a partitioning of that file into source blocks and
symbols. Further information about the source file, e.g., filename, content location and group IDs, is contained
in the Item Information box ('iinf '), where the ltem Information entry corresponding to the item ID of the
source file is of version 1 and includes a File Delivery Item Information Extension (' £del"').
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8.13.3.2 Syntax

aligned(8) class FilePartitionBox
extends FullBox('fpar', version = 0, 0) {
unsigned int(16) item_ID;

unsigned int (
unsigned int (
unsigned int(
(
(

16) packet_payload_size;
8) reserved = 0;

8) FEC_encoding_1ID;
unsigned int(16) FEC_instance_ID;
unsigned int(16) max_source_block_length;
unsigned int(16) encoding_symbol_length;
unsigned int (16) max number_ of encoding svmbols:
string scheme_specific_info;
unsigngd int(16) entry_count;

for (i
uns
uns

}

8.13.3.3 Seémantics

item_ I
packet
algo
heag
FEC_en
RFQ
as "
valu

the fange of 128 to 255, inclusive, the FEC scheme'is Under-Specified.

FEC_in
Spe
be i
FEC
max_so
encodi
one

=1; 1 <= entry_count; i++) {
i gned int (16) block_count;
igned int (32) Dblock_size;

D references the item in the item location box (' i1oc ') that the filepartitioning applies to.

| payload_size gives the target ALC/LCT or FLUTE packet payload size of the partiti
rithm. Note that UDP packet payloads are larger, as theyZalso contain ALC/LCT or FL
ers.

roding_ID identifies the FEC encoding scheme ahd is subject to IANA registration
5052). Note that i) value zero corresponds to the "Compact No-Code FEC scheme" also k
Null-FEC" (RFC 3695); ii) value one corresponds_te the “MBMS FEC” (3GPP TS 26.346); i
bs in the range of 0 to 127, inclusive, the FEC _scheme is Fully-Specified, whereas for valuy

stance_ID provides a more specific identification of the FEC encoder being used for an U
cified FEC scheme. This value should he set to zero for Fully-Specified FEC schemes and
gnored when parsing a file with .FEC' encoding ID in the range of 0 to 127, inclu
| instance_1ID is scoped by the FEC: encoding_ID. See RFC 5052 for further details.
irce_block_length gives the'maximum number of source symbols per source block.

tem have the same length;except the last symbol which may be shorter.

g¢rated for a source block for those FEC schemes in which the maximum number of enc

nber_of_encoding_symbols gives the maximum number of encoding symbols that cg

bning
UTE

(see
hown
i) for
es in

nder-
shall
sive.

hg_symbol_length gives the-size (in bytes) of one encoding symbol. All encoding symbagls of

n be
bding
es in
Id is

bject
n the

block_count indicates the number of consecutive source blocks of size block_size.
block_size indicates the size of a block (in bytes). A block_size that is not a multiple of the
encoding_symbol_length symbol size indicates with Compact No-Code FEC that the last source
symbols includes padding that is not stored in the item. With MBMS FEC (3GPP TS 26.346) the
padding may extend across multiple symbols but the size of padding should never be more than
encoding_symbol_length.
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4 FEC Reservoir Box

4.1 Definition

Box Type: ‘fecr’

Container: Partition Entry (*paen’)
Mandatory: No

Quantity:  Zero or One

The FEC reservoir box associates the source file identified in the file partition box (' fpar') with FEC

rese

the f

8.13

alig

1
]

8.13

9

8.13

8.13

Box
Cont
Man

Quantity:  Zero or One

The
It co
sess
apa

oirs stored as additional items. It contains a list that starts with the first FEC reservoir as
rst source block of the source file and continues sequentially through the source blocks of thé
4.2 Syntax
med (8) class FECReservoirBox

extends FullBox('fecr', version = 0, 0) {
Insigned int(16) entry_count;
or (i=1; i1 <= entry_count; 1i++) {

unsigned int(16) item_ID;

unsigned int(32) symbol_count;

4.3 Semantics

ntry count gives the number of entries in the following list. An entry count here shou
total number of blocks in the corresponding file.partition box.

tem_ID indicates the location of the FEC reservoir associated with a source block.

ymbol_count indicates the number of repair symbols contained in the FEC reservoir.

5 FD Session Group Box

5.1 Definition

[ype: ‘segr’
piner:  FD Information Bex'(* £iin"’)
fatory: No

-D session group box is optional, although it is mandatory for files containing more than one
htains a list.of sessions as well as all file groups and hint tracks that belong to each seg
on sends simultaneously over all FD hint tracks (channels) that are listed in the FD session ¢
ticularsFD session.

ociated with
b source file.

d match the

FD hint track.
sion. An FD
jroup box for

Only

On€ session group should be processed at any time. The first listed hint track in a sgssion group

specifies the base channel. If the server has no preference between the session groups, the default choice
should be the first session group. The group IDs of all file groups containing the files referenced by the hint
tracks shall be included in the list of file groups. The file group IDs can in turn be translated into file group
names (using the group ID to name box) that can be included by the server in FDTs.
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8.13.5.2 Syntax

aligned(8)

class FDSessionGroupBox extends Box('segr') {

unsigned int (16)

num_session_groups;

for (i=0;

1 < num_session_groups; i++) {
unsigned int (8) entry_count;
for (j=0; j < entry_count; Jj++) {

unsigned int (32)

3

unsigned int (16)

for

group_1ID;

num_channels_in_session_group;
(k:O,' k++) {

msigned int (32)

k < num_channels_in_session_group;
hint track id:

}

8.13.5.3 Seémantics

num_se
entry_
grou
by th
cont
group_
num_ch
valu
hint_t
that

8.13.6 Groy

8.13.6.1

Box Type:
Container:
Mandatory:
Quantity:

The Group

information ¢

8.13.6.2 S

aligned (8
ext

Definition

ssion_groups specifies the number of session groups.

rount gives the number of entries in the following list comprising allfile groups that the se
p complies with. The session group contains all files included in the’listed file groups as spe
e item information entry of each source file. Note that the FDT for the session group should
hin those groups that are listed in this structure.

[D indicates a file group that the session group complies with.
hnnels_in_session_groups specifies the number ofychannels in the session group.
e of num_channels_in_session_groups shall be a\positive integer.

rack_1ID specifies the track ID of the FD hint track-belonging to a particular session group.
pne FD hint track corresponds to one LCT channel.

p ID to Name Box

‘gitn’

FD Information Box (* £iin")
No

Zero or One

ID to Name box .associates file group names to file group IDs used in the version 1
ntries in the itenrinformation box (' iinf"').

yntax

cYass GroupIdToNameBox
ends “FullBox ('gitn', version

unsign
for (i
uns
str

3

Esion
cified
only

The

Note

item

pANVINt (16)  entry count:

=1; 1 <= entry_count; 1i++) {
igned int(32) group_ID;
ing group_name;

8.13.6.3 Semantics

entry_count gives the number of entries in the following list.
group_ID indicates a file group.

group_name is a null-terminated string in UTF-8 characters containing a file group name.
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8.13.7 File Reservoir Box

8.13.7.1 Definition

Box Type:  ‘fire’

Container:  Partition Entry (‘paen’)
Mandatory: No

Quantity: Zero or One

The File reservoir box associates the source file identified in the file partition box (‘fpar') with File reservoirs
stored_as_additional items. It contains a list that starts with the first File reservoir associated with the first
sourge block of the source file and continues sequentially through the source blocks of the sourcefile.

8.13/7.2 Syntax

aligned(8) class FileReservoirBox

extends FullBox('fire', version = 0, 0) {
ynsigned int(16) entry_count;

for (i=1; i <= entry_count; i++) {

unsigned int(16) item_ID;

unsigned int(32) symbol_count;

8.13]/7.3 Semantics

gntry count gives the number of entries in the(following list. An entry count here shou|d match the
total number or blocks in the corresponding file\partition box.

item_ID indicates the location of the File resérvair associated with a source block.
ymbol_count indicates the number of souf¢e symbols contained in the File reservoir.

0

8.14) Sub tracks

8.141 Introduction

Sub fracks are used to assignpatts of tracks to alternate and switch groups in the same way as (¢ntire) tracks
can Ibe assigned to alternate and switch groups to indicate whether those tracks are alternatives to each other
and Wwhether it makes sense to switch between them during a session. Sub tracks are suitabl¢ for layered
, €.g., SVC and(MVC, where media alternatives often are incommensurate with track sfructures. By
ng alternate and_switch groups at sub-track level it is possible to use existing rules for media selection
witching for.such layered codecs. The over-all syntax is generic for all kinds of media and backward
compatible withtrack-level definitions. Sub-track level alternate and switch groups use the same numbering
as track level\groups. The numberings are global over all tracks such that groups can be defined|across track
and sub-frack boundaries.

In onder_to define sub tracks  media-specific_definitions are requirec ofinitions fc and MVC are
specified in the AVC file format (ISO/IEC 14496-15). Another way is to define sample groups and map them to
sub tracks using the Sub Track Sample Group box defined here. The syntax can also be extended to include
other media-specific definitions.

For each sub track that shall be defined a Sub Track box shall be included in the User Data box of the
corresponding track. The Sub Track box contains objects that define and provide information about a sub
track in the same track. The Track Selection box for this same track is already located here.

© ISO/IEC 2012 — All rights reserved 87


https://iecnorm.com/api/?name=a94e96965a9374d13aa7c71336b9e01c

ISO/IEC 14496-12:2012(E)

8.14.2 Backward compatibility

The default is to assign alternate and switch groups to 0 (zero) for (entire) tracks, which means that there is no
information on alternate and/or switch groups for those (entire) tracks. However, file readers that are aware of
sub-track definitions will be able to find sub-track information on alternate and switch groups even if the track
indication is set to 0. This way it is possible to indicate that a file can be used by legacy readers by including
the appropriate brand in the file type box. A file creator that requires a reader to be aware of sub-track
information should not include legacy brands.

The same method of assigning sub track information can also be applied if all parts of a track except a sub
track belong to the same alternate or switch group. Then the overall definitions can be made on track level as

usual and sf
track level a
information i
be skipped).

8.14.3 Sub

8.14.3.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

This box con
8.14.3.2 S

aligned (8
}

8.14.4 Sub

81441 D

Box Type:
Container:
Mandatory:
Quantity:

81442 S

aligned (8

should not include legacy brands (which would otherwise indicate that sub track informatio

Track box

‘strk’

User Data box (*udta’) of the corresponding Track box (*trak/)
No

Zero or more

tains objects that define and provide information aboGt'a sub track in the present track.
yntax
class SubTrack extends Box(‘'stxk’) {

Track Information box
bfinition

‘stri’

Sub Track box (strk’)

Yes
One

yntax

¢lass SubTrackInformation

extend

L Py 11Bo (‘ci—v*-;’l version — 0 ﬂ){

7

template int(16) switch_group = 0;

template int(16) alternate_group = 0;

template unsigned int(32) sub_track_ID = 0;

unsigned int(32) attribute_list[]; // to the end of the box

88

eclIfic assignments can be made at sub-track level. For sub tracks without specific as&gnn’ients,

Esignments apply by default. As before, if a file creator requires a reader to be aware of subdtrack

can
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8.14.4.3 Semantics

switch_group is an integer that specifies a group or collection of tracks and/or sub tracks. If this field is
0 (default value), then there is no information on whether the sub track can be used for switching
during playing or streaming. If this integer is not 0 it shall be the same for tracks and/or sub tracks that
can be used for switching between each other. Tracks that belong to the same switch group shall
belong to the same alternate group. A switch group may have only one member.
alternate_group Iis an integer that specifies a group or collection of tracks and/or sub tracks. If this
field is O (default value), then there is no information on possible relations to other tracks/sub-tracks. If
this field is not 0, it should be the same for tracks/sub-tracks that contain alternate data for one
another and different for tracks/sub-tracks belonging to different such groups. Only one track/sub-
track within an alternate group should be played or streamed at any one time.
gub_track_ID is an integer. A non-zero value uniquely identifies the sub track locally withifp the track. A
zero value (default) means that sub track ID is not assigned.
gttribute_list is a list, to the end of the box, of attributes. The attributes in this .list should be used
as descriptions of sub tracks or differentiating criteria for tracks and sub tracks.in the same alternate
or switch group.

The following attributes are descriptive:

Name Attribute  Description

Temporal scalability ‘tesc’ The sub-track can be temporally scaled.

Fine-grain SNR ‘fgsc’  The sub-track can be scaled.in terms of quality.
scalability

Coarse-grain SNR ‘cgsc’  The sub-track can bésscaled in terms of quality.
scalability

Spatial scalability ‘spsc’  The sub-track<can be spatially scaled.

Region-of-interest ‘resc’  The sub-track-can be region-of-interest scaled.
scalability

View scalability ‘vwsc’  The sub=track can be scaled in terms of number of views.

The following attributes are differentiating:

Name Attribute  Pointer

Bitrate ‘bitr’ Total size of the samples in the track divided by the
duration in the track header box

Frame rate ‘frar’  Number of samples in the track divided by duration in thg
track header box

Number of views ‘nvws’  Number of views in the sub track

8.14J5.Sub Track Definition box

8.14.5.1 Definition

Box Type: ‘strd’

Container:  Sub Track box (*strk’)
Mandatory: Yes

Quantity: One

This box contains objects that provide a definition of the sub track.
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8.14.5.2 Syntax

aligned (8
}

) class SubTrackDefinition extends Box(‘'strd’)

8.14.6 Sub Track Sample Group box

8.14.6.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘stsg’
Sub Track Definition box (*strd’)

{

No
Zero or more

This box defines a sub track as one or more sample groups by referring to the corresponding“sample group

descriptions
8.146.2 S

aligned (8
extend
unsign
unsign
for (i

uns

3

describing the samples of each group.
yntax

class SubTrackSampleGroupBox

5 FullBox(‘stsg’, 0, 0)¢{

,d int (32) grouping_type;

,d int (16) item_count;

= 0; 1< iltem_count; i++)

igned int(32) group_description_index;

8.14.6.3 Semantics

groupi
item_c

group_
desd

8.15 Post-

ribes the samples in the group.

decoder requirements on_media

8.15.1 Geng¢ral

In order to
Subclause s

for renderin
processing.
case specifi

process.

hg_type is an integer that identifies the samplé grouping. The value shall be the same as i
corrgsponding SampletoGroup and Sample@roupDescription boxes.

bunt counts the number of sample groups listed in this box.

Hescription_index is an integercthat gives the index of the sample group entry

nandle situations where the file author requires certain actions on the player or renderer
pecifies a mgchanism that enables players to simply inspect a file to find out such require

n the

vhich

this

ents

a bitstream>and stops legacy players from decoding and rendering files that require fyrther
he mechanism applies to any type of video codec. In particular it applies to AVC and fof this
signalling is defined in the AVC file format (ISO/IEC 14496-15) that allows a file author fo list
occurring SEl /message IDs and distinguish between required and non-required actions for the rendering

The mechanism is similar to the content protection transformation where sample entries are hidden behind
generic sample entries, ‘encv’, ‘enca’, etc., indicating encrypted or encapsulated media. The analogous
mechanism for restricted video uses a transformation with the generic sample entry ‘resv’. The method may

be applied when the content should only be decoded by players that present it correctly.

8.15.2 Transformation

The method

is applied as follows:

1) The four-character-code of the sample entry is replaced by a new sample entry code ‘resv’
meaning restricted video.

90
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2) A Restricted Scheme Info box is added to the sample description, leaving all other boxes
unmodified.
3) The original sample entry type is stored within an Original Format box contained in the Restricted

Scheme Info box.

A RestrictedSchemeInfoBox is formatted exactly the same as a ProtectionSchemeInfoBox, except

that i

s uses the identifier *rinf’ instead of *sinf’ (see below).

The original sample entry type is contained in the Original Format box located in the Restricted Scheme Info
box (in an identical way to the Protection Scheme Info box for encrypted media).

The
storeg

Note
from
the 3

Note

playi
four-

8.15

8.15

Box
Cont
Man

Quanntity:

The
sche
med

bxact nature of the restriction is defined in the SchemeTypeBox, and the data needed forth
d in the SchemeInformationBox, again, analogously to protection information.

that restriction and protection can be applied at the same time. The order of the transforms
the four-character code of the sample entry. For instance, if the sample entry type’is ‘re{
bove transformation may result in a sample entry type *encv’, indicating that.the media is p

that if the file author only wants to provide advisory information without’stopping legacy
ng the file, the Restricted Scheme Info box may be placed inside the-sample entry without
Character-code transformation. In this case it is not necessary to include an Original Format 4

3 Restricted Scheme Information box

3.1 Definition

[ypes: ‘rinf’

biner:  Restricted Sample Entry or Sample Entry.
atory: Yes

Exactly one

Restricted Scheme Information Box cofitains all the information required both to understand t
e applied and its parameters. It also documents the original (un-transformed) sample entr
. The Restricted Scheme Information Box is a container Box. It is mandatory in a sample er

a codle indicating a restricted stream, i-e., ‘resv’.

Whe

h used in a restricted sample entry, this box must contain the original format box to documer]

sample entry type and a Scheme type box. A Scheme Information box may be required depe

at scheme is

tions follows
v, undoing
rotected.

players from

applying the
0X.

ne restriction
y type of the
try that uses

t the original
nding on the

restriction scheme.

8.15]3.2 Syntax

aligned(8y\.c¢lass RestrictedSchemeInfoBox (fmt) extends Box('rinf') {
JriginalFormatBox (fmt) original_format;
FcieméTypeBox scheme_type_box;
g

chémeInformationBox info; // optional

}

8.15.

8.15.

4 Scheme for stereoscopic video arrangements

4.1 General

When stereo-coded video frames are decoded, the decoded frames either contain a representation of two
spatially packed constituent frames that form a stereo pair (frame packing) or only one view of a stereo pair
(left and right views in different tracks). Restrictions due to stereo-coded video are contained in the Stereo
Video box.

The SchemeType ‘stvi’ (stereoscopic video) is used.
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8.15.4.2 Stereo video box

8.15.4.2.1 Definition

Box Type: ‘“stvi’

Container:  Scheme Information box (* schi’)
Mandatory: Yes (when the SchemeType is ‘stvi’)
Quantity: One

The Stereo Video box is used to indicate that decoded frames either contain a representation of two spatially
packed constituent frames that form a stereo pair or contain one of two views of a stereo pair. The Stereo

Video box slyattbepresentwhenthe-SchemeTypeis—stvi

8.15.4.2.2 PByntax

aligned(8) class StereoVideoBox extends extends FullBox(‘stvi’, version = 0, ()

{

3

8.15.4.2.3 Bemantics

92

templafge unsigned int(30) reserved = 0;
unsigngd int(2) single_view_allowed;
unsigngd int (3
unsigngd int (3
unsigngd int (8
Box[] fny box; // optional

length| indicates thetnumber of bytes for the stereo_indication_type field.
stereo| indicatdpn. type indicates the stereo arrangement type according to the used sfereo

2) stereo_scheme;
2) length;
) [length] stereo_indication_type;

single] view_allowed is an integer. A zero value indicates’that the content may only be displaygd on

stergoscopic displays. When (single_view_allowed & 1) is equal to 1, it is allowed to display the
rightf view on a monoscopic single-view display. When (single_view_allowed & 2) is equal t¢ 2, it
is allowed to display the left view on a monoscopi¢’single-view display.

stereo| scheme is an integer that indicates the stereo arrangement scheme used and the sfereo

indidation type according to the used scheme. The following values for stereo_scheme| are
spegified:
1: the frame packing scheme as, Specified by the Frame packing arrangement Supplemental
Enhancement Information message of ISO/IEC 14496-10 [ISO/IEC 14496-10]
2: the arrangement type scheme as specified in Annex L of ISO/IEC 13818-2 [ISO/IEC 13818-
P:2000/Amd.4]
3: the stereo scheme as specified in ISO/IEC 23000-11 for both frame/service compatible] and
PD/3D mixed services:

Othgr values of sterep/ scheme are reserved.

indidation scheéme. The syntax and semantics of stereo_indication_type depend on the Yalue

of sfereo—scheme. The syntax and semantics for stereo_indication_type for the follqwing

valugs,of\stereo_scheme are specified as follows:

steréo’scheme equal to 1: The value of length shall be 4 and stereo_indication_type
shall be unsigned int(32) which contains the frame_packing_arrangement type value
from Table D-8 of ISO/IEC 14496-10 [ISO/IEC 14496-10] (‘Definition of
frame_packing_arrangement_type’).

stereo_scheme equal to 2: The value of 1ength shall be 4 and stereo_indication_type shall
be unsigned int(32) which contains the type value from Table L-1 of ISO/IEC 13818-2
[ISO/IEC 13818-2:2000/Amd.4] (‘Definition of arrangement_type’).

stereo_scheme equal to 3: The value of 1length shall be 2 and stereo_indication_type shall
contain two syntax elements of unsigned int (8). The first syntax element shall contain the
stereoscopic composition type from Table 4 of ISO/IEC 23000-11:2009. The least significant bit of
the second syntax element shall contain the value of is_left_first as specified in 8.4.3 of
ISO/IEC 23000-11:2009, while the other bits are reserved and shall be set to 0.
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The following applies when the Stereo Video box is used:

8.16

8.16

Med

In the Track Header box
— width and height specify the visual presentation size of a single view after unpacking.

In the Sample Description box

constituent frames included within a frame-packed picture are not documented by frame

a single view within a frame-packed picture).

the Pixel Aspect Ratio box documents the pixel aspect ratio of each view wheh|the view
on a monoscopic single-view display. For example, in many spatial frame packing arran
Pixel Aspect Ratio box therefore indicates 2:1 or 1:2 pixel aspect ratio{as’the spatial

one view of frame-packed video is typically halved along one coordinate’axis compared
single-view video of the same format.

Segments

1 Introduction

A presentations may be divided into segments for delivery, for example, it is possible (g

12:2012(E)

frame_count shall be 1, because the decoder physically outputs a single frame. In other words, the

_count.

width and height document the pixel counts of a frame-packed picture (and not the-pixel counts of

is displayed

jements, the

resolution of

to that of the

.g. in HTTP

stregming) to form files that contain a segment — or concatenated segments — which would nof necessarily

form

This

8.16J2 Segment Type Box
Box Type: ‘“styp’
Conthiner:  File
Mandlatory: No

Quantity: Zero or more

If segments are stored-in‘separate files (e.g. on a standard HTTP server) it is recommende
‘segrment files’ contain a-segment-type box, which must be first if present, to enable identification

and gleclaration of the-specifications with which they are compliant.
A segiment type‘has the same format as an ' ftyp' box [4.3], except that it takes the box type
brangls within'it may include the same brands that were included in the 'ftyp' box that p

‘mod
spec

ISO base media file format compliant files (e.g. they*do not contain a movie box).

Subclause defines specific boxes that may be’used in such segments.

v ’» box, and may also include additional brands to indicate the compatibility of this segment

d that these
of those files,

styp'. The
receded the
with various

fication(s).

Valid segment type boxes shall be the first box in a segment. Segment type boxes may be removed if
segments are concatenated (e.g. to form a full file), but this is not required. Segment type boxes that are not
first in their files may be ignored.
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8.16.3 Segment Index Box

8.16.3.1 Definition

Box Type: ‘sidx’
Container:  File
Mandatory: No

Quantity: Zero or more

The Segment Index box ('sidx') provides a compact index of one media stream within the media segment to

which it app

ies. It is designed so that it can be used not only with media formats based on this specification

(i.e. segmer
MPEG-2 Trg
is deliberate

nsport Streams [ISO/IEC 13818-1]). For this reason, the formal description of the box given
y generic, and then at the end of this Subclause the specific definitions for segmentscusing n

fragments aie given.

Each Segm

nt Index box documents how a (sub)segment is divided into one or more subsegments (v

may themselves be further subdivided using Segment Index boxes).

A subsegment is defined as a time interval of the containing (sub)segment, and corresponds to a single r

of bytes of
containing (S

Each entry i
directly to th
the referenc
or ‘daisy-chg
applying to g

Each Segme
reference st
document th
the segment

If a segmen

he containing (sub)segment. The durations of all the subsegments sum to the duration g
ub)segment.

h the Segment Index box contains a reference type that indicates whether the reference
e media bytes of a referenced leaf subsegment, or to ,a Segment Index box that describes|
bd subsegment is further subdivided; as a result, thersegment may be indexed in a ‘hierarc
in’ or other form by documenting time and byte offset\information for other Segment Index b
ortions of the same (sub)segment.

nt Index box provides information about a sihgle media stream of the Segment, referred to g
eam. If provided, the first Segment Index box in a segment, for a given media stream,
e entirety of that media stream in the segment, and shall precede any other Segment Index 4
for the same media stream.

index is present for at least.on& media stream but not all media streams in the segment,

normally a media stream in which not evéry access unit is independently coded, such as video, is select

be indexed.
the media st
a sense that

FFor any media stream fof which no segment index is present, referred to as non-indexed stn

it also describes thetsubsegments for any non-indexed media stream.

ts containing sample tables or movie fragments), but also other media formats (for example,

here
hovie

vhich

Aange
f the

oints

how
hical’
oxes

s the
shall
oX in

then
ed to
eam,

ream associated with the first Segment Index box in the segment serves as a reference stream in

NOTE 1 Further restrictions may be specified in derived specifications.

Segment Index boxesmay be inline in the same file as the indexed media or, in some cases, in a separafte file
containing oply indexing information.

A Segment Index’box contains a sequence of references to subsegments of the (sub)segment documentgd by

the box. The Teferenced suUbSegments are contiguous N presentation time. Simitarly, the bytes referred 1o by a
Segment Index box are always contiguous in both the media file, and the separate index segment, or in the
single file if indexes are placed within the media file. The referenced size gives the count of the number of
bytes in the material referenced.

NOTE 2 A media segment may be indexed by more than one “top-level” Segment Index box that are independent of
each other, each of which indexes one media stream within the media segment. In segments containing multiple media
streams the referenced bytes may contain media from multiple streams, even though the Segment Index box provides
timing information for only one media stream.

In the file containing the Segment Index box, the anchor point for a Segment Index box is the first byte after
that box. If there are two files, the anchor point in the media file is the beginning of the top-level segment (i.e.
the beginning of the segment file if each segment is stored in a separate file). The material in the file
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containing media (which may also be the file that contains the segment index boxes) starts at the indicated
offset from the anchor point. If there are two files, the material in the index file starts at the anchor point, i.e.
immediately following the Segment Index box.

Within the two constraints (a) that, in time, the subsegments are contiguous, that is, each entry in the loop is
consecutive from the immediately preceding one and (b) within a given file (integrated file, media file, or index
side file) the referenced bytes are contiguous, there are a number of possibilities, including:

1)

a reference to a segment index box may include, in its byte count, immediately following Segment

Index boxes that document subsegments;

in an integrated file using the first offset field it is possible to separate Segment

Index boxes

G
~

NOTE 3

The

and

For gegments based on this specification (i.e. based an:movie sample tables or movie fragments)

Segment Index box documents the presence of Stream Access(Points (SAPs), as specified |
the referenced subsegments. The annex specifies characteristics.0f SAPs, such as Isay, Isap and
as JAP types, which are all used in the semantics below. ‘A subsegment starts with a SA
subsegment contains a SAP, and for the first SAP, Isay is the“index of the first access unit that
sap iS contained in the subsegment.

from the media that they refer to;

in an integrated file, it is possible to locate Segment Index boxes for subsegments)close
they index;

when a separate file containing Segment Indexes is used, it is possible forthe loop en
‘mixed type’, some to Segment Index boxes in the index segment, somero.media subseg
media file.

Profiles may be used to restrict the placement of segment indexes, or the) overall complexity of th

an access unit is a sample;

a subsegment is a self-contained set of one or more consecutive movie fragments; a s
set contains one or more Movie .Fragment boxes with the corresponding Media Data bd
Media Data Box containing data' referenced by a Movie Fragment Box must follow
Fragment box and precede.the next Movie Fragment box containing information abog
track;

Segment Index boxes_shall be placed before subsegment material they document, that is
Movie Fragment (‘moof) box of the documented material of the subsegment;

streams are tracksiin the file format, and stream IDs are track IDs;

a subsegment contains a stream access point if a track fragment within the subsegment
with track_{IDequal to reference_ID contains a stream access point;
initialisationdata for SAPs consists of the movie box;

to the media

ries to be of
ments in the

e indexing.

n Annex |, in
Tsap, as well
P when the
follows Igap,

bIf-contained
x(es), and a

that Movie
ut the same

5, before any

for the track

presentation times are in the movie timeline, that is they are composition times after the application of

any-edit list for the track;
the Nsap is a position exactly pointing to the start of a top-level box, such as a movie f
‘moof’;

ragment box

a SAP of fypn 1 or h}/po 2 is indicated as g SYNG enmpln’ or hy c:.mp‘lc. 1s non o

nc_sample

NOTE 4

equal to 0 in the movie fragment;

a SAP of type 3 is marked as a member of a sample group of type ‘rap ‘;

a SAP of type 4 is marked as a member of a sample group of type ‘roll* where the
roll_distance field is greater than 0.

For SAPs of type 5 and 6, no specific signalling in the ISO base media file format is supported.
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8.16.3.2 Syntax

aligned(8) class SegmentIndexBox extends FullBox(‘sidx’, version, 0) {
unsigned int(32) reference_ID;
unsigned int(32) timescale;
if (version==0) {
unsigned int(32) earliest_presentation_time;
unsigned int(32) first_offset;

3

else {
unsigned int(64) earliest_presentation_time;

msigned int(64) first offset:

}
unsign
unsign
for (i=
{

bit

uns

uns
bit
uns
uns

8.16.3.3 Semantics

refere
from
ref
timesc
is re|
speq
earlie

first_
byte
refere
refere
othe
movi
the i
refere
next
subseg

,d int (16) reserved = 0;
bd int (16) reference_count;
| ; i <= reference_count; i++)

(1) reference_type;
igned int (31) referenced_size;
igned int(32) subsegment_duration;
(1) starts_with_ SAP;

i gned int (3) SAP_type;
i gned int (28) SAP_delta_time;

hce_ID provides the stream ID for the reference:stream; if this Segment Index box is referg
a “parent” Segment Index box, the value of reference_ID shall be the same as the val
rrence_ID of the “parent” Segment Index box;

hle provides the timescale, in ticks per seeond, for the time and duration fields within this b
commended that this match the timescale of the reference stream or track; for files based o
ification, that is the timescale field ofthé Media Header Box of the track;

bffset is the distance in bytes, in the file containing media, from the anchor point, to thg
of the indexed material;

hce_count provides the number of referenced items;

hce_type: when set\to 1 indicates that the reference is to a segment index (‘sidx’)
Fwise the reference is to media content (e.g., in the case of files based on this specification
e fragment box);-if a separate index segment is used, then entries with reference type 1 &
ndex segmentiand entries with reference type 0 are in the media file;
hced_sizg; the distance in bytes from the first byte of the referenced item to the first byte ¢
referenced item, or in the case of the last entry, the end of the referenced material;
nent_duration: when the reference is to Segment Index box, this field carries the sum ¢

nced
e of

ox; it
n this

Et_presentation_time is the-earliest presentation time of any access unit in the reference
stream in the first subsegment, in thetimescale indicated in the timescale field;

first

box;
toa
re in
f the

f the

subgedgment_duration fields in that box; when the reference is to a subsegment, this field carries
the diff ; " o ‘ ot ‘ J'

in the

next subsegment (or the first subsegment of the next segment, if this is the last subsegment of the
segment, or the end presentation time of the reference stream if this is the last subsegment of the
stream) and the earliest presentation time of any access unit of the reference stream in the referenced
subsegment; the duration is in the same units as earliest_presentation_time;
starts_with_SAP indicates whether the referenced subsegments start with a SAP. For the detailed
semantics of this field in combination with other fields, see the table below.
SAP_type indicates a SAP type as specified in Annex |, or the value 0. Other type values are reserved.
For the detailed semantics of this field in combination with other fields, see the table below.

96
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SAP_delta_time: indicates Tgap Of the first SAP, in decoding order, in the referenced subsegment for
the reference stream. If the referenced subsegments do not contain a SAP, SAP_delta_time is
reserved with the value 0; otherwise SAP_delta_time is the difference between the earliest
presentation time of the subsegment, and the Tsap (note that this difference may be zero, in the case
that the subsegment starts with a SAP).

Table 4 — Semantics of SAP and reference type combinations

starts_with_SAP | SAP_type reference_type | Meaning

0 0 Oor1 No information of SAPs is provided.
0 1to 6, 0 (media) The subsegment contains (but-may not
inclusive start with) a SAP of the given'sXP_type

and the first SAP of the given SAP_type
corresponds to SAP_délta_tinfe.

0 1to 6, 1 (index) All the referenced subsegments ¢ontain a
inclusive SAP of at most the given SAP_type and
none of these SAPs is of an unknown
type.
1 0 0 (media) The subsegment starts with a SAP of an
unknown type.
1 0 1 (index) Al the referenced subsegments start with
a SAP which may be of an unkngwn type
1 1to 6, 0 (media) The referenced subsegment star{s with a
inclusive SAP of the given SAP_type.
1 1to 6, 1 (index) All the referenced subsegments gtart with
inclusive a SAP of at most the given SAP_fype

and none of these SAPs is of an
unknown type.

8.16/4 Subsegment Index Box

8.16/4.1 Definition

Box Type: ‘“ssix’
Contginer:  File
Mangatory: No

Quantity: Zeroor more

gnment box)
how the data
asily access

data for part|al subsegments by downloadlng ranges of data in the subsegment

Each byte in the subsegment shall be assigned to a level. If the range is not associated with any information in
the level assignment, then any level that is not included in the level assighment may be used.

There shall be 0 or 1 Subsegment Index boxes per each Segment Index box that indexes only leaf
subsegments, i.e. that only indexes subsegments but no segment indexes. A Subsegment Index box, if any,
shall be the next box after the associated Segment Index box. A Subsegment Index box documents the
subsegment that is indicated in the immediately preceding Segment Index box.

In general, the media data constructed from the byte ranges is incomplete, i.e. it does not conform to the
media format of the entire subsegment.
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For leaf subsegments based on this specification (i.e. based on movie sample tables and movie fragments):

contiguous.

Each level shall be assigned to exactly one partial subsegment, i.e. byte ranges for one level shall be

Levels of partial subsegments shall be assigned by increasing numbers within a subsegment, i.e.,

samples of a partial subsegment may depend on any samples of preceding partial subsegments in
the same subsegment, but not the other way around. For example, each partial subsegment contains
samples having an identical temporal level and partial subsegments appear in increasing temporal

level

order within the subsegment.

Whe
final
the

padg
can
is Ng

NOTE a
together with
subsegments
contained in
assignment
respective Mg
(including the
movie fragme

8.16.4.2 S

aligned(8
unsign
for( i

{
uns
for

8.16.4.3 Seémantics

subseg
subsg
ref

Seg

N a partial subsegment IS accessed In thiS way, Tor any assignment_type other than, J
Media Data Box indicates is present. The length of the Media Data box may need adjustin
be replaced by zeros. If not, the sample data for samples assigned to levels that are'hot accq
bsignment_type equal to 0 (specified in the subsegment index box ‘leva’) can be used, for exa
the temporal level sample grouping (‘tele’) when frames of a video bitstream~are temporally ordered

A separate track and the track fragments for all the views are contained in a single movie frag

nts (including all Media Data boxes).

yntax

,d int (32)
:l;

igned int (32)

insigned int (8)
insigned int (24)

Media Data box may be incomplete, that is, less data is accessed than the length indicati
ing used. The padding_flag in the Level Assignment Box indicates whether this 'missing

t present, and care should be taken not to attempt to process such samples.

assignment_type equal to 2 can be used, for example, when each view of-a multiview video bitstrg

type equal to 3 may be used, for example, when audio and video movie fragments (includin

, the

bn of

g, or
data
ssed

mple,
within

am is

ment.
g the

dia Data boxes) are interleaved. The first level can be specifiedt0' contain the audio movie fragments

respective Media Data boxes), whereas the second level can be*specified to contain both audio and

0, 0) {

class SubsegmentIndexBox extends, FullBox(‘ssix’,
subsegment_count;

1 <= subsegment_count; i++)
ranges_count}
5++)

( {

j <= range_count;
level;

range€ size;

j=1;

video

artial

nent_cdéunt is a positive integer specifying the number of subsegments for which p
egment™ information is specified in this box. subsegment_count shall be equ

| to

bréniee_count (i.e., the number of movie fragment references) in the immediately precgding

ment Index box

j

range_count specifies the number of partial subsegment levels into which the media data is grouped.

This

value shall be greater than or equal to 2.

range_size indicates the size of the partial subsegment.

level s
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pecifies the level to which this partial subsegment is assigned.
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8.16.5 Producer Reference Time Box

8.16.5.1 Definition

Box Type: ‘“prft’

Cont

ainer: File

Mandatory: No
Quantity: Zero or more

The producer reference time box supplies relative wall-clock times at which movie fragments, or files
containing movie fragments (such as segments) were produced. When these files are both p

roduced and

cons|
proc

This
type
whic
befo

The

sync
track
movi

Prod
8.16

alig
U
U
]

NOTE

umed in real time, this can provide clients with information to enable consumption andh{
bed at equivalent rates, thus avoiding possible buffer overflow or underflow.

box is related to the next movie fragment box that follows it in bitstream order. It mast follow
or segment index box (if any) in the segment, and occur before the following movie frag
N it refers). If a segment file contains any producer reference time boxes, then-the first of the
e the first movie fragment box in that segment.

box contains a time value measured on a clock which increments at the same rate
hronized NTP [RFC 5905] clock, using NTP format. This is assogiated with a media time fi
s in the movie fragment. That media time should be in the range\of times in that track in th
e fragment.

Licer reference times should be associated with at most,one’track.
5.2 Syntax

med (8) class ProducerReferenceTimeBox extends FullBox(‘prft’, versid
Insigned int(32) reference_track(ID;
Insigned int(64) ntp_timestamp;
f (version==0) {
unsigned int(32) media_.time;
else {
unsigned int(64) media_time;

5.3 Semantics

eference_track_1ID provides the track_1ID for the reference track.

tp_timestanp indicates a UTC time in NTP format corresponding to decoding_time.

edia_tifmé-corresponds to the same time as ntp_timestamp, but in the time units
reference track, and is measured on this media clock as the media is produced.

F in most cases this timestamp will not be equal to the timestamp of the first sample of the adjace

the r

ference track, but it is recommended it be in the range of the segment containing this producer referen

roduction to

any segment
ent box (to
shall occur

as a UTC-
br one of the
e associated

sed for the

nt segment of
e time box.
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9 Hint Track Formats

9.1

9.1.1 Intro

RTP and SRTP Hint Track Format

duction

RTP is the real-time transport protocol defined by the IETF (RFC 3550 and 3551) and is currently defined to
be able to carry a limited set of media types (principally audio and video) and codings. The packing of
MPEG-4 elementary streams into RTP is under discussion in both bodies. However, it is clear that the way the
media is packetized does not differ in kind from the existing techniques used for other codecs in RTP, and

supported by-this-scheme-

In standard
port-level m
if MPEG is U
MPEG-2 tra
references.

references t¢ media tracks have the reference type ‘hint"’.

This design
for the hint t
there to be s
scale for the
timescale of
different (e.
(SAP/SDP) i

RTP hint tra
hint tracks €
offset to set

Hinted conts
here. SRTP

1) the
requ

2) ane

on-tihe-fly encryption and,integrity protection that must be applied.

9.1.2 Sam

RTP server
of ‘rtp :

TP, each media stream is sent as a separate RTP stream; multiplexing is achieved by using
Itiplexing, not by interleaving the data from multiple streams into a single RTP session.How
sed, it may be necessary to multiplex several media tracks into one RTP track (e.9c when

nsport in RTP, or FlexMux). Each hint track is therefore tied to a set of media tracks by
The hint tracks extract data from their media tracks by indexing through, this”table. Hint

decides the packet size at the time the server hint track is created; therefore, in the declarg
ack, we indicate the chosen packet size. This is in the sample-description. Note that it is val
everal RTP hint tracks for each media track, with different packet size choices. Similarly the

RTP clock is provided. The timescale of the server hint track is usually chosen to matc
the media tracks, or a suitable value is picked for the servef:.In some cases, the RTP timesc
j. 90 kHz for some MPEG payloads), and this permits that variation. Session descr
nformation is stored in user-data boxes in the track.

Cks do not use the composition time offset table {(\ctts’). Instead, the hinting process for s
stablishes the correct transmission order and time-stamps, perhaps using the transmission
ransmission times.

nt may require the use of SRTP for_streaming by using the hint track format for SRTP, de
hint tracks are formatted identically 40 RTP hint tracks, except that:

sample entry name is changéed-from *rtp * to ‘srtp’ to indicate to the server that SR]
ired;

Xtra box is added to,the sample entry which can be used to instruct the server in the nature ¢

ble Description Format

nint tracks-are hint tracks (media handler *hint ‘), with an entry-format in the sample descr

IP’s
ever,
ising
track
track

tions
d for
time-
h the
Ble is
ption

erver
time

fined

[P is

f the

ption

class Rtp

uint (16)
uint (16)
uint (32)

box

}

HintSamplekntry () extends Samplekntry ('rtp
hinttrackversion = 1;
highestcompatibleversion
maxpacketsize;
additionaldatall;

)

1;

The hinttrackversion is currently 1; the highest compatible version field specifies the oldest version with
which this track is backward-compatible.

The maxpacketsize indicates the size of the largest packet that this track will generate.
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The additional data is a set of boxes, from the following.

class timescaleentry () extends Box(‘tims’) {
uint (32) timescale;

}

class timeoffset () extends Box(‘tsro’) {
int (32) offset;

}

class sequenceoffset extends Box(‘'snro’) {
int (32) offset;

}

The fimescale entry is required. The other two are optional. The offsets over-ride the default server behaviour,
which is to choose a random offset. A value of 0, therefore, will cause the server to_ apply no |offset to the
timestamp or sequence number respectively.

An SRTP Hint Sample entry is used when it is required that SRTP processing is required.

clags SrtpHintSampleEntry () extends SampleEntry (‘srtp), {
yint (16) hinttrackversion = 1;
yint (16) highestcompatibleversion = 1;
yint (32) maxpacketsize;
hox additionaldatall];

}

Fields and boxes are defined as for the RtpHintSampleEntry (‘rtp ‘) of the ISO Base Media File Format.
However, an SRTP Process Box shall be included in an SrtpHintSampleEntry as [one of the
additionaldata boxes.

9.1.21 SRTP Process box ‘srpp‘:

Box [T'ype: ‘srpp’

Contpiner:  SrtpHintSampleEntry
Manxatory: Yes

Quantity:  Exactly one

The BRTP Process Box may instruct the server as to which SRTP algorithms should be applied.

aligned(8) class (SRTPProcessBox extends FullBox(‘srpp’, version, 0) {
ynsigned int{(32) encryption_algorithm_rtp;

ynsigned int(32) encryption_algorithm_rtcp;

ynsignedd{int (32) integrity_algorithm_rtp;

ynsigngd)int (32) integrity_algorithm_rtcp;

$chemeTypeBox scheme_type_box;

$cheméInformationBox info;

The Scheme Type Box and Scheme Information Box have the syntax defined above for protected media
tracks. They serve to provide the parameters required for applying SRTP. The Scheme Type Box is used to
indicate the necessary key-management and security policy for the stream in extension to the defined
algorithmic pointers provided by the SRTPProcessBox. The key-management functionality is also used to
establish all the necessary SRTP parameters as listed in section 8.2 of the SRTP specification. The exact
definition of protection schemes is out of the scope of the file format.
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The algorithms for encryption and integrity protection are defined by SRTP. The following format identifiers are
defined here. An entry of four spaces ($20$20$20$20) may be used to indicate that the choice of algorithm
for either encryption or integrity protection is decided by a process outside the file format.

Format Algorithm

$20$20520520 The choice of algorithm for either encryption or integrity protection is
decided by a process outside the file format

ACM1 Encryption using AES in Counter Mode with 128-bit key, as defined in
Section 4.1.1 of the SRTP specification.

AF81 Eneryption—using—-AES—ir8-mode—with—28-bitkey—as—defined-in-Seetion
4.1.2 of the SRTP specification.

ENUL Encryption using the NULL-algorithm as defined in Section 4.1.3 of.the
SRTP specification

SHM2 Integrity protection using HMAC-SHA-1 with 160-bit key, as defined in
Section 4.2.1 of the SRTP specification.

ANUL Integrity protection not applied to RTP (but still applied to RTCP). Note: this

is valid only for integrity_algorithm_rtp

9.1.3 Sample Format

Each samplg in a server hint track will generate one or more RTP packets, whose RTP timestamp is the $same
as the hint sample time. Therefore, all the packets made by one sample have the same timestamp. Howgver,
provision is |made to ask the server to ‘warp’ the actual transmission times, for data-rate smoothing, for
example.

Each sampl¢ contains two areas: the instructions to compose the packets, and any extra data needed when
sending thoge packets (e.g. an encrypted version of:the” media data). Note that the size of the sample is
known from the sample size table.

aligned(8) class RTPsample {
unsigngd int(16) packetcount;
unsigngd int(16) reserved;
RTPpacket packets [packetcount] ;
byte extradatall;
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9.1.3.1  Packet Entry format

Each packet in the packet entry table has the following structure:

aligned(8) class RTPpacket {
int (32) relative_time;

// the next fields form initialization for the RTP
// header (16 bits), and the bit positions correspond

ISO/IEC 14496-12:2012(E)

bit(2) RTP_version;

bit (1) P_bit;

bit (1) X_bit;

it (4) CSRC_count;

it (1) M_bit;

it (7) payload_type;

ynsigned int(16) RTPsequenceseed;
ynsigned int(13) reserved = 0;
ynsigned int (1) extra_flag;
ynsigned int (1) bframe_flag;
ynsigned int (1) repeat_flag;
ynsigned int(16) entrycount;
1f (extra_flag) {

q

The

track

In sq
time

The

rese

The

rand

q

9q

uint (32) extra_information_length;
box extra_data_tlvI[];

lataentry constructors[entrycount];

semantics of the fields for RTP server hint tracks\is specified below. RTP reception hint tracks use the
sam¢ packet structure. The semantics of the fields When the packet structure is used in an RTP reception hint

is specified in subclause 9.4.1.4.

This allows traffic smoothing.

rver hint tracks, the relative_timefield ‘warps’ the actual transmission time away fromy the sample

following 2 bytes exactly overlay the RTP header; they assist the server in making the RTH header (the
servgr fills in the remaining fields). Within these 2 bytes, the fields RTP_version and CSRJ_count are

ved in server (transmission) hint tracks and the server fills in these fields.

sequence seed is thebasis for the RTP sequence number. If a hint track causes multiple ¢opies of the
same¢ RTP packet tobé-sent, then the seed value would be the same for them all. The server normally adds a

type=length-value sets.

bm offset to this value (but see above, under ' sequenceoffset’).

xtra_fillag equal to 1 indicates that there is extra information before the constructors, i the form of

xpra/information_length indicates the length in bytes of all extra information| before the
eonstructors, which includes the four bytes of the extra information_length field. The

subsequent boxes before the constructors, referred to as the TLV boxes, are aligned on 32-bit
boundaries. The box size of any TLV box indicates the actual bytes used, not the length required for
padding to 32-bit boundaries. The value of extra_information_length includes the required

padding for 32-bit boundaries.

The rtpoffsetTLV (‘rtpo’) gives a 32-bit signed integer offset to the actual RTP time-stamp to place in
the packet. This enables packets to be placed in the hint track in decoding order, but have their presentation
time-stamp in the transmitted packet be in a different order. This is necessary for some MPEG payloads.

The bframe_flag indicates a disposable ‘b-frame’. The repeat_flag indicates a ‘repeat packet’, one that
is sent as a duplicate of a previous packet. Servers may wish to optimize handling of these packets.
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9.1.3.2

Constructor format

There are various forms of the constructor. Each constructor is 16 bytes, to make iteration easier. The first
byte is a union discriminator:

aligned (8

unsigned int(8)

}

aligned (8
extend
{
uint (8

3

aligned (8
extend
{
unsign
unsign
unsign

3

aligned (8
extend

{
signed
unsign
unsign
unsign
unsign
unsign

3

aligned (8
extend

{
signed
unsign
unsign
unsign
unsign

The immedi

tracks wherethe media is sent in the clear, the sample entry then speciiies the bytes 10 copy from the

)

class RTPconstructor (type)

{
constructor_type =

type;

)

class RTPnoopconstructor
RPTDPoconctruuctaor (ﬂ)

pad[15];

class RTPimmediateconstructor
5 RTPconstructor (1)
bd int (8)
bd int (8)
,d int (8)

count;
data[count];
pad[l4 - count];

class RTPsampleconstructor
RTPconstructor (2)

=]

int (8
bd int
bd int
bd int
bd int
bd int

trackrefindex;
length;
samplenumber;
sampleoffset;
bytesperblock
samplesperblock

1;
— l;

class RTPsampledescriptionconstructor
RTPconstructor (3)

=]

trackrefindex;

length;
sampledescriptionindex;
gsampledescriptionoffset;
reserved;

el
el
el
el

arte mode permits the insertion of payload-specific headers (e.g. the RTP H.261 header). Fo

r hint

1edia

track, by giving the sample number, data offset, and length to copy. The track reference may index into the
table of track references (a strictly positive value), name the hint track itself (-1), or the only associated media
track (0). (The value zero is therefore equivalent to the value 1.)

The bytesperblock and samplesperblock concern compressed audio, using a scheme prior to MP4, in
which the audio framing was not evident in the file. These fields have the fixed values of 1 for MP4 files.

The sampledescription mode allows sending of sample descriptions (which would contain elementary
stream descriptors), by reference, as part of an RTP packet. The index is the index of a SampleEntry in a
Sample Description Box, and the offset is relative to the beginning of that SampleEntry.
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For complex cases (e.g. encryption or forward error correction), the transformed data would be placed into the
hint samples, in the extradata field, and then sample mode referencing the hint track itself would be used.

Notice that there is no requirement that successive packets transmit successive bytes from the media stream.
For example, to conform with RTP-standard packing of H.261, it is sometimes required that a byte be sent at
the end of one packet and also at the beginning of the next (when a macroblock boundary falls within a byte).

9.1.4 SDP Information

Streaming servers using RTSP and SDP usually use SDP as the description format; and there are necessary
relationships between the SDP information, and the RTP streams, such as the mapping of payload IDs to
MIME names. Provision is therefore made for the hinter to leave fragments of SDP information jn the file, to
assigt the server in forming a full SDP description. Note that there are required SDP entries, whith the server
should also generate. The information here is only partial.

SDPJinformation is formatted as a set of boxes within user-data boxes, at both the movie and the track level.
The text in the movie-level SDP box should be placed before any media-specific linés (before the first ‘m="in
the §DP file).

9.1.4.1 Movie SDP information

At the movie level, within the user-data (*udta’) box, a hint information container box may occur

aligned(8) class moviehintinformation extends box(‘hnti’) {

}

aligned(8) class rtpmoviehintinformation €xtlends box(‘rtp ‘') {
Yint (32) descriptionformat = ‘sdp ‘;

¢har sdptext[];
}

The hint information box may contain informiation for multiple protocols; only RTP is defined here. The RTP
box may contain information for various\description formats; only SDP is defined here. The [sdptext is
corrgctly formatted as a series of lines,each terminated by <crlf>, as required by SDP.

9.1.4.2 Track SDP Information

At the track level, the structure is similar; however, we already know that this track is an RTP hint track, from
the sample description. Therefore the child box merely specifies the description format.

aligned(8) clagss~trackhintinformation extends box(‘hnti’) {

}

aligned (8y\class rtptracksdphintinformation extends box(‘sdp ‘') {
¢hayp~ sdptext[];
}

The sdptext is correctly formatted as a series of lines, each terminated by <crlf>, as required by SDP.
9.1.5 Statistical Information

In addition to the statistics in the hint media header, the hinter may place extra data in a hint statistics box, in
the track user-data box. This is a container box with a variety of sub-boxes that it may contain.
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aligned(8) class hintstatisticsbox extends box(‘hinf’) {
}
aligned(8) class hintBytesSent extends box(‘trpy’) {
uint (64) bytessent; } // total bytes sent, including 12-byte RTP headers
aligned(8) class hintPacketsSent extends box(‘nump’) {
uint (64) packetssent; } // total packets sent
aligned(8) class hintBytesSent extends box(‘tpyl’) {
uint (64) bytessent; } // total bytes sent, not including RTP headers
aligned(8) class hintBytesSent extends box(‘totl’) {
uint (32) bytessent; } // total bytes sent, including 12-byte RTP headers
aligned (8 CTIacss NINMTCPACRECSSENT SXTENAas POX( NDCR T %
uint (3p) packetssent; } // total packets sent
aligned(8) class hintBytesSent extends box(‘tpay’) {
uint (3R) bytessent; } // total bytes sent, not including RTP headers
aligned(8) class hintmaxrate extends box(‘maxr’) ({ // maximum data ,rate
uint (3R) period; // in milliseconds
uint (3R) bytes; } // max bytes sent in any period ‘period¢” long
// including RTP headers
aligned(8) class hintmediaBytesSent extends box(‘dmed’) {
uint (6f) bytessent; } // total bytes sent from media. ‘txracks
aligned(8) class hintimmediateBytesSent extends box(‘dimm’) {
uint (6f) bytessent; } // total bytes sent immediate’/mode
aligned(8) class hintrepeatedBytesSent extends box(‘drep’) {
uint (6f) bytessent; } // total bytes in repeated packets
aligned(8) class hintminrelativetime extends box(Ytmin’) {
int (32 time; } // smallest relative transmission time, millisecond
aligned(8) class hintmaxrelativetime extend& box(‘'tmax’) {
int (32 time; } // largest relatiive transmission time, millisecondq
aligned(8) class hintlargestpacket extends box(‘pmax’) {
uint (3p) bytes; 1} // largest(packet sent, including RTP header
aligned(8) class hintlongestpacket extends box(‘dmax’) {
uint (3R) time; } // londest packet duration, milliseconds
aligned(8) class hintpayloadIDiextends box(‘payt’) {
uint (3R) payloadID; A/ )payload ID used in RTP packets
uint (8 count;
char rtpmap_stringlcount]; }
NOTE Not all these Sub-boxes may be present, and that there may be multiple ‘maxr’ boxes, co
diffefent periods.
9.2 ALC/LCT and-FLUTE Hint Track Format
9.21 Introduction

ls

ering

The file format supports multicast/broadcast delivery of files with FEC protection. Files to be delivered are
stored as items in a container file (defined by the file format) and the meta box is amended with information on
how the files are partitioned into source symbols. For each source block of a FEC encoding, additional parity
symbols can be pre-computed and stored as FEC reservoir items. The partitioning depends on the FEC
scheme, the target packet size, and the desired FEC overhead. Pre-composed source symbols can be stored
as File reservoir items to minimize duplicate information in the container file especially with MBMS-FEC. The
actual transmission is governed by hint tracks that contain server instructions that facilitate the encapsulation
of source and FEC symbols into packets.
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FD hint tracks have been designed for the ALC/LCT (Asynchronous Layered Coding/Layered Coding
Transport) and FLUTE (File Delivery over Unidirectional Transport) protocols. LCT provides transport level
support for reliable content delivery and stream delivery protocols. ALC is a protocol instantiation of the LCT
building block, and it serves as a base protocol for massively scalable reliable multicast distribution of arbitrary
binary objects. FLUTE builds on top of ALC/LCT and defines a protocol for unidirectional delivery of files.

FLUTE defines a File Delivery Table (FDT), which carries metadata associated with the files delivered in the
ALC/LCT session, and provides mechanisms for in-band delivery and updates of FDT. In contrast, ALC/LCT
relies on other means for out-of-band delivery of file metadata, e.g., an electronic service guide that is
normally delivered to clients well in advance of the ALC/LCT session combined with update fragments that

can be sent during the ALC/LCT session.

File
aid t

e design of hint tracks and allow alternative hint tracks, e.g., with different FEC overhéads,
sam% FEC symbols. They also provide means to access source symbols and additional F
independently for post-delivery repair, which may be performed over ALC/LCT or FLUTE or ou
another protocol. In order to reduce complexity when a server follows hint track instractions, hin
diredtly to data ranges of items or data copied into hint samples.

It is ecommended that a server sends a different set of FEC symbols for each retransmission of g

The
rese

syntax for using the meta box as a container file for source files is‘\defined in 8.11, partitions,
voirs are defined in 8.13, while the syntax for FD hint tracks is.defined in 9.2.

9.2.2 Design principles
The
FLUT
per ghannel in order to transmit one session. The file)Xformat enables storage of pre-computed s
and $ymbol partitionings, i.e., files may be partitioned into symbols which fit an intended packet s
computing a certain amount of FEC-symbols that also can be used for post-session repair. The fil
allows storage of alternative ALC/LCT or FLWUTE transmission session instructions that may lead
end [results. Such alternatives may be lintended for different channel conditions because of
protdction or even by using different error'correction schemes. Alternative sessions can refer to a
of symbols. The hint tracks are flexjble“and can be used to compose FDT fragments and interled
fragments within the actual object transmission. Several hint tracks can be combined into ¢
sess|ons involving simultaneous transmission over multiple channels.

support for file delivery is designed to optimize the/server transmission process by enabling

It is iImportant to make a«difference between the definition of sessions for transmission and the s
such|sessions. ALC/LCT )and FLUTE server files only address optimization of the server transmis
In orfler to ensure maximal usage and flexibility of such pre-defined sessions, all details regardin
addresses, etc. are\kept outside the definition of the file format. External scheduling applications

partitionings and FEC reservoirs can be used independently of FD hint tracks and vice versd.

[E servers to follow simple instructions. It is eneugh to follow one pre-defined sequence of

The former
to re-use the
EC symbols
t-of-band via
t tracks refer

file.

file and FEC

ALC/LCT or
instructions
purce blocks
ize, and pre-
b format also
to equivalent
higher FEC
common set
ving of such
ne or more

cheduling of
sion process.
g scheduling
decide such

details, which-are not important for optimizing transmission sessions per se. In particular, the following
information is~out-of-scope of the file format: time scheduling, target addresses and ports, sourg
and ports;"and so-called Transmission Session Identifiers (TSI).

e addresses

'd sequence.
Hint track sample t|mes prowde send times of ALC/LCT or FLUTE packets for a default bltrate Depending on
the actual transmission bitrate, an ALC/LCT or FLUTE server may apply linear time scaling. Sample times
may simplify the scheduling process, but it is up to the server to send ALC/LCT or FLUTE packets in a timely
manner.

A schematic picture of a file containing three alternative hint tracks with different FEC overhead for a source
file is provided in Figure 6. In this example, each source block consists of only one sub-block.
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Storage Format of a single file

File item FEC reservoir items

N

FEC for Src Block #1
| FEC for Src Block #2

A h
track|#1 X
(10% FEC) Src Sym [0-5119]  |FEC Sym #1[0-511] | Src Sym [5120-10240] | FEC Sym#2 [0-511] | N
track #2
(~12% REC) |  srcSym[0-5119] | FEC Sym#1[0-614] | SrcSym[5120-10240) \JFEC sym#2[0-614] |
track|#3
(14% FEC) SrcSym[0-5119] | FEC Sym#1[0-716] | SrcSym{§120-10240] | FEC Sym#2[0-716] |

Figure 4 — Different FEC overheads of a source file provided by alternative hint tracks.

The source file in the above figure is partitioned-into 2 source blocks containing symbols of a fixed size.
redundancy [symbols are calculated for both.source blocks and stored as FEC reservoir items. As thq
tracks refergnce the same items in the file\there is no duplication of information. The original source syn
and FEC reservoirs can also be used by-répair servers that don’t use hint tracks.

9.2.3 Sample Description Format

9.2.3.1  Definition

FD hint tracks are tracks with handler_type ‘hint’ and with the entry-format ‘fdp ' in the sa
description Hox. The-FD hint sample entry is contained in the sample description box (' stsd').

FEC
hint
hbols

mple

9.2.3.2 Syntax

class FDHintSampleEntry () extends SampleEntry ('fdp ') {
unsigned int(16) hinttrackversion = 1;

unsigned int(16) highestcompatibleversion = 1;
unsigned int(16) partition_entry ID;

unsigned int(16) FEC_overhead;

Box additionaldatall; //optional
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9.2.3.3

The

RTP
prov

File

of a |int track and the corresponding item information boxes of the items refefenced by the ab
entry IDs. No sample entries shall be included in the hint track if they are not reférenced by any s
9.2.4 Sample Format
9.241 Sample Container
Each FD sample in the hint track will generate one or more ED packets.
Each sample contains two areas: the instructions to compose the packets, and any extra data n
sending those packets (e.g., encoding symbols that are copied into the sample instead of residin
sourge files or FEC). Note that the size of the sample is known from the sample size table.
aligned(8) class FDsample extendswBox(‘'fdsa’) {

FDPacketBox packetbox[]

IxtraDataBox extradata; //optional
}
Sample numbers of FD samples:define the order they shall be processed by the server. Likewis

boxe

ISO/IEC 14496-

Semantics

12:2012(E)

partition_entry_ ID indicates the partition entry in the FD item information box. A zero value
indicates that no partition entry is associated with this sample entry, e.g., for FDT. If the corresponding
FD hint track contains only overhead data this value should indicate the partition entry whose

overhead data is in question.
FEC_overhead is a fixed 8.8 value indicating the percentage protection overhead used
sample(s). The intention of providing this value is to provide characteristics to help a se

by the hint
rver select a

session group (and corresponding FD hint tracks). If the corresponding FD hint track contains only

overhead data this value should indicate the protection overhead achieved by using all F
in a session group up to the FD hint track in question.

D hint tracks

hinttrackversion and highestcompatibleversion fields have the same interpreta
hint sample entry described in 9.1.2. As additional data a time scale entry box may\be prd
ded, there is no indication given on timing of packets.

entries needed for an FDT or an electronic service guide can be created by ebServing all sg

s in each FD sample should appear in the order they shall be processed. If the time scale

ion as in the
vided. If not

mple entries
ove partition
mple.

eeded when
 in items for

b, FD packet
entry box is

present in the FD hint sample entry, then sample times are defined and provide relative send times of packets
for a default bitrate. Depending on the actual transmission bitrate, a server may apply linear {ime scaling.
Sample times may simplify the scheduling process, but it is up to the server to send packet$ in a timely
manner.
9.242 Packet Entry Format
Each packet in the FD sample has the following structure (References: RFC 3926, 3450, 3451):
aligned(8) class FDpacketBox extends Box(‘fdpa’) {

LCTheaderTemplate LCT_header_info;

unsigned int (16) entrycountl;

LCTheaderExtension header_extension_constructors[ entrycountl ];

unsigned int (16) entrycount?;

dataentry packet_constructors[ entrycount2 1];

The LCT header info contains LCT header templates for the current FD packet. Header extension
constructors are structures which are used for constructing the LCT header extensions. Packet constructors

are

used for constructing the FEC payload ID and the source symbols in an FD packet.
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9.24.3

The LCT hea

aligned(8)

unsigned
unsigned i
unsigned i
unsigned i
unsigned i
unsigned i

LCT Header Template Format

der template is defined as follows:

class LCTheaderTemplate {

int (1) sender_current_time_present;
expected_residual_time_present;
session_close_bit;
object_close_bit;
reserved;
transport_object_identifier;

It can be usq
the server p

d by a server to form an LCT header for a packet. Note that some parts of the header,deper

licy and are not included in the template. Some field lengths also depend on the LET.heade

assigned by [the server. The server may also need to change the value of the Transport Objectldentifier (

9.24.4

The LCT he

aligned (8
unsign
if (he

uns
}
else {
unsign
if (1le
uns

}

A positive ve
zero value n

The usage
header_ex

HET values
between 1
header_ex
Extension L|
Extension C

NOT]

LCT Header Extension Constructor Format

der extension constructor format is defined as follows:

class LCTheaderextension {

,d int (8) header_extension_type;
bder_extension_type > 127) {
igned int(8) content[3];

,d int (8) length;
hgth > 0) {
igned int (8)

content [ (length*4) --27;

lue of the length field specifies the.length of the constructor content in multiples of 32 bit wor|
eans that the header is generated by the server.

and rules for LCT (header extensions are defined in RFC 3451
Cension_type contains the LCT Header Extension Type (HET) value.

(LCT RFC).

between 0 and 427 are used for variable-length (multiple 32-bit word) extensions. HET v
P8 and 255 “.are used for fixed length (one 32-bit word) extensions. If
rfension_type is smaller than 128, then the length field corresponds to the LCT Hg
ength (HELK) "as defined in RFC 3451. The content field always corresponds to the Hg
bntent (HEC).

= A server can FDT

identify whether

199

packets including by observing

EXT|

don
r bits
rol).

ds. A

The

hlues

the
ader
ader

FDT

(hea

9.24.5

3 . : - Lo £
crer—exXtTensTIon—tTyPre ==—TIJz 1S PreSEeRt

Packet Constructor Format

There are various forms of the constructor. Each constructor is 16 bytes in order to make iteration easier. The
first byte is a union discriminator. The packet constructors are used to include FEC payload ID as well as
source and parity symbols in an FD packet.
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aligned(8) class FDconstructor (type) {

unsigned int(8) constructor_type = type;
}
aligned(8) class FDnoopconstructor extends FDconstructor (0)
{
unsigned int(8) pad[15];
}

aligned(8) class FDimmediateconstructor extends FDconstructor (1)

{

unsigned int(8) count;
yrmSigned e (s) dataficountr;
ynsigned int (8) padl[l4 - count];
}
aligned(8) class FDsampleconstructor extends FDconstructor(2)
{
gigned int (8) trackrefindex;
ynsigned int(16) length;
ynsigned int(32) samplenumber;
ynsigned int(32) sampleoffset;
ynsigned int(16) bytesperblock = 1;
ynsigned int(16) samplesperblock = 1;
}
aligned(8) class FDitemconstructor extends FDconstructor (3)
{
ynsigned int(16) item_1ID;
ynsigned int(16) extent_index;
ynsigned int(64) data_offset; //offset in byte within extent
ynsigned int(24) data_length; //moh-zero length in byte within extent or
[7,if (data_length==0) rest of extent
}
aligned(8) class FDxmlboxconstructor extends FDconstructor (4)
{
ynsigned int(64) data_offset; //offset in byte within XMLBox or BindgryXMLBox
ynsigned int(32) dataslength;
ynsigned int(24) reséoved;
}

9.2.4.6 Extra Data Box

Each sample of an'kD hint track may include extra data stored in an extra data box:

aligned(8)\ ¢lass ExtraDataBox extends Box(‘extr’) {
FECInformationBox feci;
bip (8) extradatall];

9.24.7 FEC Information Box

9.24.71 Definition

Box Type: ‘fecl’

Container:  Extra Data Box (‘extr’)
Mandatory: No

Quantity: Zero or One
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The FEC Information box stores FEC encoding ID, FEC instance ID and FEC payload ID which are needed
when sending an FD packet.

9.24.7.2 Syntax

{

class FECInformationBox extends Box('feci')
FEC_encoding_1ID;

aligned(8)
unsigned int (8)

unsigned int(16) FEC_instance_ID;
unsigned int(16) source_block_number;
unsigned int(16) encoding_symbol_ID;
}
9.24.7.3 PBemantics
FEC_enfoding_ID identifies the FEC encoding scheme and is subject to IANA registration (see [RFC
5052), in which (i) value zero corresponds to the "Compact No-Code FEC scheme}. also known as
"Nul|-FEC" (RFC 3695); (ii) value one corresponds to the “MBMS FEC” (3GPP TS-26.346); (ili) for
valugs in the range of 0 to 127, inclusive, the FEC scheme is Fully-Specified, whereas for values in

the fange of 128 to 255, inclusive, the FEC scheme is Under-Specified.

FEC_ingtance_ID provides a more specific identification of the FEC encoder being used for an U
Spetified FEC scheme. This value should be set to zero for Fully-Specified FEC schemes and
be [gnored when parsing a file with FEC _encoding_ID in the range of 0 to 127, inclu
FEQ instance_ID is scoped by the FEC_encoding_ID. See RFC 5052)for further details.

source| block_number identifies from which source block of the object the encoding symboil(s) i
FD packet are generated.

encodihg_symbol_ID identifies which specific encoding symbol(s) generated from the source
are ¢arried in the FD packet.

hder-
shall
sive.
n the

block

9.3 MPEG-2 Transport Hint Track Format

9.3.1 Introduction

MPEG-2 TS
audio, video
TS hint track
hint track us

The MPEG-!
of including
allows reusi
simple recor

In addition tq
hint sample
compliant w
media form3
concealmen

(Transport Stream) is a stream multiplex which can carry one or more programs, consisti
and other media. The file formatsupports the storage of MPEG-2 TS in a hint track. An MP
can be used for both storage of received TS packets (as a reception hint track), and as a s
bd for the generation of an MPEG-2 TS.

P TS hint track definition supports so-called “precomputed hints”. Precomputed hints make n
data by reference from other tracks, but rather MPEG-2 TS packets are stored as such.
ng the MPEG-2 TS jpackets stored in a separate file. Furthermore, precomputed hints fac
Hing operation,

precomputed hint samples, it is possible to include media data by reference to media track

th earlier versions of the ISO base media file format to process recorded files as long a
ts<are also supported. Storing the original transport headers retains valuable information for

ng of
EG-2
erver

D use
This
litate

5 into

5. Conversion of a received transport stream to media tracks would allow existing players

5 the
error

and thae reconstruction-of the-oriainal transnort straam.
a6 eRstHicHoR-o1the-oHgHRatHaRsSpoR—StHean-

9.3.2 Design Principles

The design principles of the MPEG-2 TS Hint Track Format are as follows.

A sequence of samples in an MPEG-2 TS Hint Track is a set of precomputed and constructed MPEG-2 TS
packets. Precomputed packets are TS packets which are stored unchanged in the case of reception or will be
sent as is. This is especially important where data cannot be de-multiplexed and elementary streams cannot
be created — e.g. when the transport stream is encrypted and is not allowed to be stored decrypted. Therefore,
it is necessary to be able to store the MPEG-2 TS as such in a hint track. Constructed packets use the same
approach as RTP hint tracks, i.e., the sample contains instructions for a streaming server to construct the
packet. The actual media data is contained in other tracks. A track reference of type ‘hint’ is used.
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9.3.21 Reusing existing Transport Streams

It was desired to reuse existing TS instances and therefore an additional mechanism exists to cover a wide
variety of existing TS recordings. These recordings may consist not only of TS packets but have preceding or
trailing data with each TS packet. A specific case for preceding data is a 4-byte timestamp in front of each TS
packet to remove the jitter of a transmission system. A specific case for trailing data is the addition of FEC
when a TS packet is transmitted over an error-prone channel.

9.3.2.2 Timing

MPEG-2 TS defines a single clock for each program, running at 27MHz, which sampling value is transported

as P
or ar|

The
that
the H
optio
clock
timin

N
9.3.2
The

Speqd
rece

CRs In the TS tor clock recovery. The timescale of MPEG-2 TS Hint Tracks Is recommended
integer division or multiple thereof.

Hecoding time of a sample in a MPEG-2 TS Hint Track is the reception/transmission time of
backet or packet group which is recommended to be derived from the PCR timestamps of th
PCR times are used, piece-wise linearity can be assumed and the ‘stts’ tablé)compacts §
nal ‘tsti’ box in the sample description can be used to signal whether reception timing wi
recovery was used when the hint track is a reception hint track. In the)case of a server hi
g is assumed.

DTE: When there are multiple packets in a sample, they cannot be givep-independent transmission timg

.3  Packet Grouping
sample format for MPEG-2 Transport Stream Hint Fracks allows multiple TS packets in

ption timestamp can be derived for all TS packets carried in one RTP packet. Another a

storifg multiple TS packets in a sample is SPTSs, ‘where a sample contains all the TS packets f{

this ¢

Note|

ase every sample is a random access point.

that random-access to every TS packet is not possible by the means of the file format if

to be 90000,

he first bit of
p TS, since if
ensibly. The
h or without
nt track PCR

offsets.

one sample.

ific applications, such as some IPTV applications) convey TS packets in an RTP stream. Only one

pplication for
or a GoP. In

multiple TS

packets per sample are used.

In the case of an MPTS only one packet per sample should be used. This facilitates the use of the sample
group mechanism on a per-packet basis.

9.3.24 Random-access points

A syhc sample is a point at which processing of a track may begin without error. Both MPTS aid SPTS are
supported by MPEG:2 TS Hint Tracks, however a random access point, marked as a sync samplg, is normally
only |defined fef.SPTS, where it specifies the beginning of a packet that contains the firs{ byte of an

inde

endently decodable media access unit (e.g. MPEG-2 video I-frames or MPEG-4 AVC IDR

ictures) of a

stregm thatiuses differential coding. For MPTS, the sync sample table would normally be present but empty,
indicpting-that there is no point in the track at which processing of the entire track may begin without error. It is
recommended that the PSI/SI be in the Sample Description so that true random-access with just the media
data is possible.

Note that in the case of an MPTS, the sync sample table is present but empty (which means essentially that
no sample is a sync sample).

Note also that in case of an SPTS, samples including multiple TS packets should have a sync point (e.g. GoP
boundary) at the start of a sample. The sync sample table then marks the samples the sync points (e.g. the
start of GoPs); if the sync sample table is absent, all the samples are sync points. If the sync sample table is
present but empty, the sync sample positions are unknown and may be not at the start of samples.

NOTE: An application searching for a key frame can start reading at that location, but in general it also has to read
further MPEG-2 TS packets (regarding the file format these are subsequent samples) so that the decoder can
decode a complete frame.
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9.3.2.5

Application as a Reception Hint Track

Reception hint tracks may be used when one or more packet streams of data are recorded. They indicate the
order, reception timing, and contents of the received packets among other things.

NOTE 1:Players may reproduce the packet stream that was received based on the reception hint tracks and process

the reproduced packet stream as if it was newly received.

Reception hint tracks have the same structure as hint tracks for servers.

The format of the
Each protoce

NOTE 2:Sprvers using reception hint tracks as hints for sending of the received streams should handle_the po

NOTE 3:Ap with server hint tracks, the sample formats of reception hint tracks may enable construction of packg

pgradations of the received streams, such as transmission delay jitter and packet losses, gracefull
nsure that the constraints of the protocols and contained data formats are obeyed regardless lof the po
bgradations of the received streams.

Q0 Q

pllling data out of other tracks by reference. These other tracks may be hint tracks\of media tracks. The
fgrm of these pointers is defined by the sample format for the protocol, butgnh general they consist g
pieces of information: a track reference index, a sample number, an offset, @nd-a length. Some of thesg
be implicit for a particular protocol. These 'pointers' always point to the actual’source of the data, i.e., in
data referencing is disallowed. If a hint track is built 'on top' of another ‘hint track, then the second hint

placed in the stream.

If received

valid, i.e. thg streams must be error-free (which requires e.g. errer concealment).

A sample wi
9.3.3 Sam

9.3.3.1

The sample
stream or a
in the sam
MPEG2-TS

The static m
the static m

metadata chianges in-the stream, a new sample entry is needed for the first sample at or after the chan
static metadata is not present in the sample entry, structures, such as PSI/SI tables, stored in the MPEG
packets are |valid and the stream must be scanned in order to find out which values of static metadat
valid for a pgrticular sample.

9.3.3.2

Introduction

ust have direct references to the media track(s) used by the first\where data from those media tra

ta is extracted to media tracks, the de-hinting procéss 'must ensure that the media stream

h a size of zero is permitted in reception hint tracks, and such samples may be ignored.

ble Description Format

description for an MPEG2:TS reception hint track contains all static metadata that describ
portion thereof, especially the PSI/SI tables. MPEG-2 TS reception hint tracks use an entry-fq
ble description of 'rm2t. (which indicates MPEG-2 Transport Stream). The entry-formg
server hint tracks is.'sm2t'.

btadata documents e.g. PSI/SI tables. The presence of static metadata is optional. When pr¢

tadata shall*be valid for the MPEG2-TS packets it describes. Consequently, if a piece of

ential
and
ential

bts by
exact
if four
b may
direct
track
Cks is

B are

e the
rmat
t for

sent,
static
ge. If
2-TS
B are

Syntax

class MPEG2TSReceptionSampleEntry extends MPEG2TSSampleEntry ( rm2t”) {

3

class MPEG2TSServerSampleEntry extends MPEG2TSSampleEntry ( sm2t”’) ({

3
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class MPEG2TSSampleEntry (name) extends HintSampleEntry (name) {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (8) precedingbyteslen;

uint (8) trailingbyteslen;

uint (1) precomputed_only flag;

uint (7) reserved;

box additionaldatall;

}

9.3.3.3 Semantics

K

i

qg

i1nttrackversion IS currently 1; the highestcompatibleversion field specities the o
with which this track is backward-compatible.

recedingbyteslen indicates the number of bytes that are preceding each MPEG2-TS p
may e.g. be a time-code from an external recording device).

railingbyteslen indicates the number of bytes that are at the end of each MPEG2-TS p
may e.g. contain checksums or other data that was added by a recording déevice).

recomputed_only_flag indicates whether the associated samples are purely precomputs

gdditionaldata is a set of boxes. This set can contain boxes that desgribe one common V

PSI/SI tables by means of the 'tPAT' box or the 'tPMT' box or otherdata, e.g. boxes that ¢
for a sample (which contains multiple packets) and describe thelinitial conditions of the §
that define the content of the preceding or trailing data. There-shall be at most one of eac|
TSTimingBox, InitialSampleTimeBox present within additionaldata

dest version
acket (which
acket (which

pd if set to 1;

ersion of the
re only valid
TC or boxes
h of PATBox,

The following optional boxes for additionaldata are defined:
aligned(8) class PATBox () extends Box(‘'tPAT"Y) {
yint (3) reserved;
Yint (13) PID;
yint (8) sectiondatall;
}
aligned(8) class PMTBox () extends Box(‘'tPMT’) {
yint (3) reserved;
Yint (13) PID;
yint (8) sectiondatal] ;
}
aligned(8) class ODBex () extends Box (‘'tOD ') {
wint (3) reServed;
Yint (13) PID;
yint (8) sectiondatall;
}
aligned (8)\~¢lass TSTimingBox () extends Box(‘tsti’) {
yint (1) timing_derivation_method;
wint(2) reserved;
inf (13) PID:
}
aligned(8) class InitialSampleTimeBox() extends Box(‘istm’) {

uint (32) initialsampletime;
uint (32) reserved;

The 'tPAT' box contains the section data of the PAT and each 'tPMT' box contains the section data of one of
the PMTs.
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In the case of an SPTS, it is strongly recommended that the 'tPMT' box is present in the additionaldata. If
the PMT is not present in the sample data, then it shall be present in the additionaldata. If the 'tPMT' box
is present, it shall be the PMT for the program contained in the sample data (although the recorded stream
may contain other programs and be an MPTS).

PID is the PID of the MPEG2-TS packets from which the data was extracted. In the case of the 'tPAT' box
this value is always 0.
sectiondata extends to the end of the box and is the complete MPEG2-TS table, containing the
concatenated sections, of an identical version number.
initialsampletime specifies the initial value of the sample times in case the sample times do not start
from 0. Unlike media tracks, MPEG-2 TS hint track usually have sample times not starting from 0, e.g.,

PC
requ

In case
STG
timing
time
0x0

0x1

9.3.4 Sam
Each samplg

e pre-

® COns

head

Note that ea
followed by
preheader a
in the sampl

It is possible
the transpor
by using the

NOT]
the s
the 4

ired for reconstructing the original sample times:

PCR times are used for sample times, the reconstructed sample time can be used Ao initializ

reception time: the sample timing is derived from the reception time. It is not guaranteed tha
STC was recovered for derivation of the reception time.

piecewise linearity between PCRs: the sample time is derived froma reconstructed STC fo
program. Piecewise linearity between adjacent PCRs is assumed and all TS packets i
samples have a constant duration in this range.

ble Format

of an MPEG-2 TS Hint track consists of a set of.

computed packets: one or more MPEG-2 TS packets with the associated headers and trailerg

ch MPEG-2 TS packet in the sample may be preceded with a preheader (precedingbyte
p posttrailer (trailingbytes), as detailed in the Sample Description Format. The size g
nd the posttrailer are specified by precedingbyteslen and trailingbyteslen, respec

umes and recepuon tmes. SlNnce Sis Only Slores e delta between salmnpie umes, tnis_ Il

OriginalSampleTime (n) initialsampletime + STTS(n).
when the sample is randomly accessed. Note that this field may need to be updated’after ed
derivation_method is a flag which specifies the method which was usedt6 set the sa

for a given PID. The values for timing_derivation_method are as follows:

tructed packets: instructions to compose-one or more MPEG2-TS packets with the associate
ers and trailers by pointing to data of.@nother track.

b description to allow compact sample tables with fewer chunks.

for a mixture of precomputed and constructed samples to occur in the same track. If paddi
stream packet is’required, this can be accomplished with the adaptation_field or exp
MPEG2TSImmediateConstructor as appropriate.

=5 Thenumber of MPEG-2 TS packets in the sample can be derived from the sample size table dirg
amplé consists of pre-computed packets only, which is a conclusion if the precomputed_only_ f1

extensic

9.3.4.1

ld is

e the
iting.
mple

t the

r this
N the

5), or
f the
lively,

ng of
licitly

ctly if
ag in
, e.g.

ample entry is set. The number of MPEG-2 TS packets in the sample may be variable or restricted

Syntax

// Constructor format

aligned(8)
uint (8)

}

116

abstract class MPEG2TSConstructor (uint(8) {

constructor_type = type;

type)
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aligned(8) class MPEG2TSImmediateConstructor
extends MPEG2TSConstructor (1) {
uint (8) immediatedatalen;
uint (8) data[immediatedatalen];

}

aligned(8) class MPEG2TSSampleConstructor
extends MPEG2TSConstructor (2) {

uint (8) sampledatalen;
uint (16) trackrefindex;
uint (32) samplenumber;
uint (32) sampleoffset;

3

// Packet format

aligned(8) class MPEG2TSPacketRepresentation {
yint (8) precedingbytes[precedingbyteslen];
yint (8) sync_byte;
1f (sync_byte == 0x47) {
uint (8) packet[187];
] else if (sync_byte == 0x00) {
uint (8) headerdatalen;
uint (4) reserved;
uint (4) num_constructors;
bit (1) transport_error_indicator;
bit (1) payload_unit_start_indicator;
bit (1) transport_priority;
bit(13) PID;
bit(2) transport_scrambling contsdl;
bit(2) adaptation_field_ control;
bit(4) continuity_counter;
if (adaptation_field_control == 207 ||
adaptation_field_control == ™117) {
uint (8) adaptation_field{headerdatalen-3];

}

MPEG2TSConstructor constxuctors[num_constructors];

yint (8) trailingbytes[trailingbyteslen];

$ample format
aligned(8) class MPEG2TSSample {
NPEG2TSPacket packet][];

9.3.4.2 Semantics

precedingbytes contains any extra data preceding the packet, typically provided by the recording

device. For example, this may include a timestamp.

gyncubyte: if this value is 0x47, then the sample is a transport stream packet (a precompuied reception

hint track sample), with the remaining bytes following in the field packet. If this value is 0x00, it

indicates that the associated sample points to a track indexed by trackrefindex in the track

reference box with reference type 'hint'. All other values are currently reserved. When the packet data

is actually put into a streaming channel, the value shall always be set to 0x47

trackrefindex indexes in the track reference box with reference type 'hint' to indicate with which media
track the current sample is associated. The samplenumber and sampleoffset fields in the
MPEG2TSSampleConstructor point into this media track. The trackrefindex starts from value 1.
The value 0 is reserved for future use.

packet: The MPEG-2 TS packet, apart from the sync byte (0x47).
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The MPEG2TSConstructor array is a collection of one or more constructor entries, to allow for multiple
access units in one transport stream packet. An MPEG2TSImmediateConstructor can contain,

amongst others, the PES header. An MPEG2TSSampleConstructor references data in

the

associated media track. The sum of headerdatalen and the datalen fields of all constructors of an
MPEG2TSPacket must be equal to the length of the transport stream packet being constructed, minus

1 byte, which is 187.

trailingbytes contains any extra data following the packet. For example, this may include a checksum.

samplenumber indicates the sample within the referred track contained in the packet

and

sampleoffset indicates the starting byte position of the referred media sample contained in the

packet of which sampledatalen bytes are included. sampleof fset starts from value 0.
immediatedatalen indicates the number of bytes within the field data that are included in the sa
rath¢r than dafa being included into the sample by reference 1o a media frack.
headerflatalen indicates the length of the TS packet header (without the sync byte) in bytes]
field| has the wvalue 3 if the adaptation_field is not present or ~the
(ad@ptation_field_length+3), where adaptation_field_length is the first® octet g
strucjure adaptation_field as defined in ISO/IEC 13818-1.

Neither the fprmat of precedingbytes nor trailingbytes are defined by this specification.
The remaining fields (transport_error_indicator, payload_anit_start_indicg
transport|priority, PID, transport_scrambling control, adéptation_field_ cont

continuity_counter, adaptation_field) of the sample structure contain'a copy of the packet hg
of the TS pagket, as defined in ISO/IEC 13818-1.

9.3.5 Protected MPEG 2 Transport Stream Hint Track

9.3.5.1 Introduction

This Subclayise defines a mechanism for marking media_streams as protected. This works by changin
four character code of the SampleEntry, and appending boxes containing both details of the prote

mple

This
value
f the

tor,
rol,
ader

g the
ction

mechanism gnd the original four character code. However, in this case the track is not protected; it is @n ‘in

the clear’ hint track which contains protected dafa. This Subclause describes how hint tracks shou
marked as cprrying protected data, using a similarrmechanism, and utilizing the same boxes.

9.3.5.2 Syntax

class ProfectedMPEG2TransportStreamSampleEntry
extendg MPEG2TransporiStreamSampleEntry (‘pm2t’) {
ProtecftionSchemeInfdBox SchemeInformation;

}
9.3.5.3 Seémantics

The SchemdInfofmation ("sinf") box (defined in 8.12) shall contain details of the protection scheme ap
This shall in¢glude-the OriginalFormatBox which shall contain the original sample entry type of the MP

d be

plied.
EG-2

Transport StteamSampleEntry box.

9.4 RTP, RTCP, SRTP and SRTCP Reception Hint Tracks
9.4.1 RTP Reception Hint Track

9.4.1.1 Introduction

This Subclause specifies the reception hint track format for the real-time transport protocol (RTP), as de
in IETF RFC 3550.

fined
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RTP is used for real-time media transport over the Internet Protocol. Each RTP stream carries one media type,
and one RTP reception hint track carries one RTP stream. Hence, recording of an audio-visual program

resul

ts into at least two RTP reception hint tracks.

The design of the RTP reception hint track format follows as much as possible the design of the RTP server
hint track format. This design should ensure that RTP packet transmission operates very similarly regardless
whether it is based on RTP reception hint tracks or RTP server hint tracks. Furthermore, the number of new

data

structures in the file format was consequently kept as small as possible.

The format of the RTP reception hint tracks allow storing of the packet payloads in the hint samples, or
converting the RTP packet payloads to media samples and including them by reference to the hint samples,

or combining—both—approaches—Asnoted—eartter—conversiomof-received—streams—to—media—;

exist]
long
for e
pack|
rece

9.41

The
entry

cla

PR R N 7

}

The
form
track]

The
Mor¢g

The
frequ

The
offd
timeq

RTP
offse

ng players compliant with earlier versions of the ISO base media file format to process reca

rror concealment and the reconstruction of the original RTP stream. It is noted that/the o

et payloads to media samples may happen "off-line" after recording of the streamslin preco
ption hint tracks has been completed.

.2  Sample Description Format

bntry-format in the sample description for the RTP reception hint tracks’is 'rrtp'. The syntax g

is the same as for RTP server hint tracks having the entry-format.'rtp ".

s ReceivedRtpHintSampleEntry () extends SampleEntry (‘rrtp‘) {
lint (16) hinttrackversion = 1;

1int (16) highestcompatibleversion = 1;

lint (32) maxpacketsize;

ox additionaldatall;

entry-format identifier in the sample description of the RTP reception hint track is different frq
gt in the sample description of the RTP server hint track, in order to avoid using an RTP r
that contains errors as a valid server hint track.

hdditionaldata set of boxes(may include the timescale entry (‘tims') and time offset (
over, the additionaldata may contain a timestamp synchrony box.

imescale entry box (' tims) shall be present and the value of timescale shall be set to ma
ency of the RTP timestamps of the stream captured in the reception hint track.

time offset box((,tsro’) may be present. If the time offset box is not present, the valug
et is inferredo be equal to 0. The value of the field offset is used for the derivation
tamp, as specified in 9.4.1.4.

timestamps typically do not start from zero, especially if an RTP receiver 'tunes' into a strez
t boxshould therefore be present in RTP reception hint tracks and the value of offset in th

racks allows
rded files as

as the media formats are also supported. Storing the original RTP headers retains valuabl¢ information

onversion of
mputed RTP

f the sample

m the entry-
pception hint

tsro') boxes.

tch the clock

2 of the field
of the RTP

m. The time
e time offset

box 4

hotild he set equal to the first RTP fimestamp of the RTP sfream in reception order

Zero or one timestampsynchrony boxes may be present in the additionaldata of the sample entry for
a RTP reception hint track. If a timestampsynchrony box is not present, the value of timestamp_sync is
inferred to be equal to 0.

class timestampsynchrony ()
unsigned int (6)
unsigned int(2)

extends Box(‘tssy’) {
reserved;

timestamp_sync;
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timestamp_sync equal to 0 indicates that the RTP timestamps of the present RTP reception hint track
derived from the Formula in 9.4.1.4 may or may not be synchronized with RTP timestamps of other

RTP reception hint tracks.
timestamp_sync equal to 1 indicates that the RTP timestamps of the present RTP reception hint

track

derived from the Formula in 9.4.1.4 reflect the received RTP timestamps exactly (without corrected

synchronization to any other RTP reception hint track).

timestamp_sync equal to 2 indicates that RTP timestamps of the present RTP reception hint
derived from the Formula in 9.4.1.4 are synchronized with RTP timestamps of other RTP rece
hint tracks.

track
ption

When timestamp_sync is equal to 0 or 1, a player should correct the inter-stream synchronization using

StOI’ed RTCn oCI1 IdGI IGpUItb. ‘VAVI;IGII Lillleb CLalllp_ syYILIC ib cquai tU 2, t:lc |||cdia CVUI ItdillUd ;II t:lc
reception hint tracks can be played out synchronously according to the reconstructed RTP timestamps wi
synchronizafion correction using RTCP Sender Reports. If it is expected that the RTP reception hint\trac

be used for
or 1, becaus

timestamp
The value of
When RTCR

hint tracks ¢
RTP track, a

Zero or ong¢ ReceivedSsrcBox identified with the four-character code ‘rssr’ shall be present i

additiona

class Rec
unsign

}

The SSRC v
sample desa

9.41.3

The sample
server hint t
media frame

Sample Format

e-sending the recorded RTP stream, it is recommended that t imestamp_sync be.selrequa
e the stored RTCP sender reports can be reused.

| sync equal to 3 is reserved.
timestamp_sync shall be identical for all RTP reception hint tracks present in a file.
is also stored, using an RTCP hint track, the timestamp relationship between the RTP and R

hn only be maintained if the RTP timestamps are anchored by using a set time offset (‘tsro’) i
nd hence the time offset is mandatory if RTCP is stored in an"\RTCP hint track.

| data of a sample descriptor entry of a RTP reception.hint track:

{

rivedSsrcBox extends Box(‘rssr’)
,d int (32) SSRC

blue must equal the SSRC value in. the* header of all recorded SRTP packets described b
ription.

format of RTP reception™hint tracks is identical to the syntax of the sample format of the
acks. Each sample.inithe reception hint track represents one or more received RTP packe
s are not both fragmented and interleaved in an RTP stream, it is recommended that

sample repr

RTP sequence number order with a common RTP timestamp.

Each RTP rgception‘hint sample contains two areas: the instructions to compose the packet, and any
data needed|for ecomposing the packet, such as a copy of the packet payload. Note that the size of the s3

is known fro

sents all received RTP packets that have the same RTP timestamp, i.e., consecutive packs

the'sample size table.

RTP
thout
k will
[to O

TCP
n the

the

y the

RTP
pts. If
each
pts in

extra
mple

Since the reception time for the packets may vary, this variation can be signalled for each packet as specified
subsequently.

A sample with a size of zero is permitted in reception hint tracks, and such samples may be ignored.
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Each packet in the packet entry table has same structure as for server (transmission) hint tracks, in 9.1.3.1.

Where i is the sample number of a sample, the sum of the sample time DT(i) as specified in 8.6.1.2 and
relative_time indicates the reception time of the packet. The clock source for the reception time is
undefined and may be, for instance, the wall clock of the receiver. If the range of reception times of a
reception hint track overlaps entirely or partly with the range of reception times of another reception hint track,
the clock sources for these hint tracks shall be the same.

It is recommended that receivers may use a constant value for sample_delta in the decoding time to

samptebox('stts"yasmuchas Teasomabteand-smootihrout packet schedutingamdend=torerd dy

by s
valud
case
store

The
RTPS
pack|

The

ptting relative_time adaptively in stored reception hint samples. This arrangement |9
s of sample_delta and relative_time can facilitate a compact decoding time to.sampl
timestamp_sync is set to 1, the sample durations are mostly constant, and the,time off
d in the sample entry.

values of RTP_version, P_bit, X bit, CSRC_count, M _bit) payload_|
equenceseed shall be set equal to the V, P, X, CC, M, PT and sequence number fields
et captured in the sample.

ields bframe_flag and repeat_flag are reserved in reception hint tracks and must be z¢

The semantics of extra_flag and extra_information_length are identical to those of
the RTP server hint tracks.

The following TLV boxes are specified: rtphdrextTLV, xtpoffsetTLV, receivedCSRC.

If the X_bit is set a single rtphdrextTLV box shall be present for storing the received
Extepsion.

aligned(8) class rtphdrextTLV extends Box(‘rtpx’) {

4

}

Insigned int(8) datall;

rlay variation
f setting the
e box. In this
set (‘tsro’) is

type, and
of the RTP

ro.

specified for

RTP Header

dat4q is the raw RTP Header Extensionywhich is application-specific.
The syntax of the rtpof fsetTiarbox is specified in 9.1.3.1.
offget indicates a 32-bitsigned integer offset to the RTP timestamp of the received RTP packef. Let i be the
sammle number of a sample, DT(i) be equal to DT as specified in 8.6.1.2 for sample number i, tgro.offset
be the value of offset,in the 'tsro' box of the referred reception hint sample entry, and % bel the modulo
opergtion. The value of of fset shall be such that the following Formula is true:
RTPtimestamp = (DT, + tsro.offset + offset)mod 2™
formula (1) RTP timestamp calculation

NOTE 1:

NOTE 2:

timestamp, the value of sample_delta in the decoding time to sample box can be se

When each reception hint sample represents all received RTP packets that have the same RTP

t to match the

RTP timestamp. In other words, DT(i), as specified above, can be set equal to (the RTP timestamp —
tsro.offset — offset) (assuming that the resulting value would be greater than or equal to 0).

This is recommended.

RTP timestamps do not necessarily increase as a function of RTP sequence number in all

RTP streams,

i.e., transmission order and playback order of packets may not be identical. For example, many video
coding schemes allow bi-prediction from previous and succeeding pictures in playback order. As

samples appear in tracks in their decoding order, i.e., in reception order in case of RTP

reception hint

tracks, offset in the rtpoffsetTLV box can be used to warp the RTP timestamp away from the

sample time DT(i).
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For the purpose of edits in Edit List Boxes, the composition time of a received RTP packet is inferred to be the
sum of the sample time DT(i) and offset as specified above.

If the value of CSRC_count is not equal to zero, a receivedCSRC box may be present for storing the
received CSRC header fields for each RTP packet. The receivedCSRC box is identified with the four-
character code ‘rcsr’

aligned(8) class receivedCSRC extends Box('rcsr') {
unsigned int(32) CSRC[]; //to end of the box
}

The numberof-eniries ST s-the alue
shall equal the n™ CSRC value of the RTP packet header.

9.41.5 SDP information

Both movie and track SDP information may be present, as specified in 9.1.4.
9.4.2 RTCP Reception Hint Track

9.4.21 Introduction

This Subclalise specifies the reception hint track format for the real-time‘control protocol (RTCP), definged in
IETF RFC 3%50.

RTCP is usgd for real-time transport of control information for an*RTP session over the Internet Profocol.
During streaming, each RTP stream typically has an accofmpanying RTCP stream that carries c¢ntrol
information fpr the RTP stream. One RTCP reception hint track.carries one RTCP stream and is associated to
the corresponding RTP reception hint track through a track ‘teference.

The format gf the RTCP reception hint tracks allows the storage of RTCP Sender Reports in the hint samples.

The RTCP $ender Reports are of particular interést for stream recording, because they reflect the cyrrent
status of the server, e.g., the relationship of the media timing (RTP timestamp of audio/video packets) tp the
server time [absolute time in NTP format), Khowledge of this relationship is also necessary for playback of
recorded RTJP reception hint tracks to be able to detect and correct clock drift and jitter.

The timestamp synchrony box as specified in 9.4.1.2 makes it possible to correct clock drift and jitter before
playing a file}, and therefore recording of RTCP streams is optional when timestamp_sync is equal to 2.

There is no| server hint track equivalent for the RTCP reception hint track, since RTCP messages are
generated on-the-fly duringtransmission.

9.4.2.2 Gpneral

There shall be‘Zero or one RTCP reception hint track for each RTP reception hint track. An RTCP reception

hlnt track SI—:—.II ceantain—o tranle eafaranan hay tnalbliAdina o pafaranan AF i 1o ] Lt tha acoaniatad RTP
o CoTrta T o ot et oo erotmyg—a ToreTrenCC— oty pC—CCiST Ot TC—TaosSoTIatca

reception hint track.

When i is the sample number of a sample, the sample time DT(i) as specified in 8.6.1.2 indicates the reception
time of the packet. The clock source for the reception time shall be the same as for the associated RTP
reception hint track. The value of timescale in the Media Header Box of an RTCP reception hint track shall
be equal to the value of timescale in the media header box of the associated RTP reception hint track.

9.4.2.3 Sample Description Format

The entry-format in the sample description for the RTCP reception hint tracks is 'rtcp'. It is otherwise identical
in structure to the sample entry format for RTP. There are no defined boxes for the additionaldata field.
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9.4.24 Sample Format

9.4.2.4.1 Introduction

Each sample in the reception hint track represents one or more received RTCP packets. Each sample
contains two areas: the raw RTCP packets and any extra data needed. Note that the size of the sample is
known from the sample size table, and that the size of an RTCP packet is indicated within the packet itself (as
documented in RFC 3550), as a count one less than the number of 32-bit words in that packet.

9.4.24.2 Syntax

aligned(8) class receivedRTCPpacket {
ynsigned int (8) datall;
}

aligned(8) class receivedRTCPsample {
ynsigned int(16) packetcount;

Insigned int(16) reserved;
feceivedRTCPpacket packets[packetcount];

—

9.4.24.3 Semantics

data contains a raw RTCP packet including the RTCP reporb header, the 20-byte sendef information
block and any number of report blocks. Note that the size of each RTCP packet is known by parsing
the 16-bit length field of the RTCP header.
packetcount indicates the number of received RTCP packets contained in the sample.
wackets contains the received RTCP packets.

9.4.3 SRTP Reception Hint Track

9.4.3.1 Introduction

This |Subclause specifies the reception, hint track formats for the secure real-time transport protpcol (SRTP),
as dgfined in IETF RFC 3711.

Each SRTP
bam. Hence,

5 and reuses
P and SRTP
bception hint
de additional
header fields
o check the
CP reception

hint tracks.

SRTP reception hint tracks may, for example, be used to store protected mobile TV content.
9.4.3.2 Sample Description Format

9.4.3.21 Sample Description Entry
The sample description format for SRTP reception hint tracks is identical to that for RTP reception hint tracks

with the exception that the sample entry name is changed from ‘rrtp’ to ‘rsrp’ and that it may contain additional
boxes:
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extends SampleEntry (‘rsrp') {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatall;

}

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry (‘rrtp‘'). The
addtionaldatal] of each sample description entry of a SRTP Reception Hint Track shall contain exactly

one Receiv

edSsrc Box (‘rssr’).

Additionally, the additionaldata[] may contain the Received Cryptographic Context ID box and the Rollover

Counter bo
additiona
in the SRTH
spaces ($20
this docume

9.4.3.2.2

Zero or one
in the addif

defined below. Furthermore, a SRTP Process Box shall also be included as one-~0
| data boxes. As the content is stored encrypted, the integrity and the encryption algorithm
Process box specify the algorithm that was applied to the received stream. An entry of

$20$20$20) may be used to indicate that the algorithm is defined by means outside the sco

nt.

Received Cryptographic Context ID Box

ionaldata of a sample descriptor entry of an SRTP reception hint track. Information to re

the cryptographic context for the received SRTP stream may be stored here!

aligned(8) class ReceivedCryptoContextIdBox extends Box (‘ccid’) {
unsigngd int(16) destPort;
unsigngd int(8) ip_version;
switch| (ip_version) {
casge 4: // IPv4
insigned int(32) destIP;
break;
casg 6: // IPv6
insigned int (64) destIP;
break;
}
}
The destPgrt and destIP parameterS,contain the port number and the IP address (as present i

received PV
were receive

9.4.3.2.3

Zero or one
additiona
value chang

4 or IPv6 packages), respectively, of the SRTP session via which the recorded SRTP pa
d. ip_version contains either 4 or 6 representing IPv4 or IPv6, respectively.

Rollover Counter .Box

RollovefCounterBox, identified with the four-character code ‘sroc’, may be present i
| data of a)Sample descriptor entry of an SRTP reception hint track. Typically, the rollover co
bs eyery65536 SRTP package.

f the
fields
four
pe of

ReceivedCryptoContextIdBox, identified with the four-character(code ‘ccid’, may be prg¢sent

fover

n the
Ckets

h the
unter

aligned (8
unsign

3

class RolloverCounterBox extends Box (‘sroc’) {

ed int(32) rollover_counter;

The rollover_counter is a non-zero integer that gives the value of the ROC field for all associated

received SR

TP packets.

NOTE: The rollover counter (ROC) is an element of the cryptographic context of a SRTP stream and depends on
the absolute position of a packet in an RTP stream. Knowledge of the ROC value is necessary in order to decrypt
a received SRTP packet. It is optional to use the rollover counter box as RFC 4771 defines as an optional
mechanism to signal the ROC value explicitly in the authentication tag of a SRTP package.
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9.4.3.3 Sample and Packet Entry Format

Both, sample format and packet Entry format for SRTP reception hint tracks are identical to those of RTP
reception hint tracks, defined in 9.4.1.3 and 9.4.1.4. The packet payload is stored as received in the SRTP
packets, i.e., all information received in the SRTP packet excluding the header or, in other words, the
encrypted payload together with the key identifier (MKI) and the authentication tag.

If the value of CSRC_count is not equal to zero for a received SRTP packet, the extra_data_tlv
corresponding to this receivedSRTPpacket shall contain exactly one receivedCSRC box (‘rcsr’).

9.4.4 SRTCP Reception Hint Tracks

9.4.4.1 Introduction

This
defin

Subclause specifies the reception hint track format for the secure real-time control’ protogol (SRTCP),

ed in IETF RFC 3711.

het Protocol.
RTP stream
stream. One
nding SRTP

SRT
SRT
typic
SRT
rece

CP is used for real-time transport of control information for a SRTP session over the Inter|
CP takes for SRTP the role that RTCP takes for RTP, cf., 9.4.2. During\streaming, each §
Blly has an accompanying SRTCP stream that carries control infofrmation for the SRTP
CP reception hint track carries one SRTCP stream and is assogciated to the correspo
ption hint track through a track reference.

The
of SH

ormat of the SRTCP reception hint tracks allows the storage of SRTCP Packets in the hint s
RTCP Sender Reports.

amples, e.g.,

t the current
ckets) to the
playback of

The SRTCP Sender Reports are of particular interest for stream recording, because they refleg
status of the server, e.g., the relationship of the media.timing (SRTP timestamp of audio/video pa
servgr time (absolute time in NTP format). Knowledge of this relationship is also necessary for
recofded SRTP reception hint tracks in order to.b&-able to detect and correct clock drift and jitter.

The
playi

limestamp synchrony box as specifiedsin 9.4.1.2 makes it possible to correct clock drift and jitter before

ng a file, and therefore recording of SRTCP streams is optional.
b is no server hint track equivalent for the SRCTP reception hint track, since SRTCP m
rated on-the-fly during transmission.

Ther
geng

essages are

9.4.4.2 General

An SRTCP
e associated

Ther
rece
SRT

b shall be zerol or one SRTCP reception hint track for each SRTP reception hint track.
ption hint track\shall contain a track reference box including a reference of type 'cdsc to th
P receptionhint track.

Whe
time

h i is'the sample number a sample, the sample time DT(i) as specified in 8.6.1.2 indicates f{
of(the” packet. The clock source for the reception time shall be the same as for the asso

he reception
ciated SRTP

rece

ption hint track _The value of timescale in the Media Header Box of an SRTCP rpr‘ppﬁnn hil

t track shall

be equal to the value of timescale in the media header box of the associated SRTP reception hint track.

9.4.4.3 Sample Description Format

The entry-format in the sample description for the SRTCP reception hint tracks is 'stcp'. It is otherwise
identical in structure to the sample entry format for RTCP. The encryption and authentication method of the
SRTCP hint tracks are defined by the respective entries in SRTP Process box of the corresponding SRTP hint
track.

NOTE: An equivalent to the ROC boxes defined for SRTP is not necessary for SRTCP, as the SRTCP packet
contains an explicitly signalled initialization vector.
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9.4.4.4 Sample Format

Sample format is the sample format for RTCP reception hint tracks as defined in 9.4.2.4.
9.4.5 Protected RTP Reception Hint Track

9.4.5.1 Introduction

This specification defines a mechanism for marking media streams as protected. This works by changing the
four character code of the SampleEntry, and appending boxes containing both details of the protection
mechanism and the original four character code, However, in this case the track is not protected; it is an ‘in
the clear’ hint track which contains protected data. This Subclause describes the how reception hint)tracks
should be mparked as carrying protected data, using a similar mechanism, and utilizing the same boxes:

9.4.5.2 Syntax

Class ProfectedRtpReceptionHintSampleEntry
extendg RtpReceptionHintSampleEntry (‘prtp‘) {
ProtecftionSchemeInfoBox SchemeInformation;

}
9.4.5.3 Semantics

The Schem¢Information (‘sinf) box shall contain details of the protection scheme applied. This |shall
include the ¢priginalFormatBox which shall contain the four character code ’rrtp* (the four character |code
of the original RTPReceptionHintSampleEntry box).
9.4.6 Recqrding Procedure

See Annex Hl.

9.4.7 Parsjng Procedure

See Annex H.

10 Sample Groups

10.1 Randpm Access Recovery Points

10.1.1.1 Definition

In some coding systems it is possible to random access into a stream and achieve correct decoding|after
having decofled-a number of samples This is known as gradual decodmg refresh. For example in V|dec the
encoder migh k eriod
the entire picture consists of pixels that are onIy dependent on intra- coded macroblocks supplied during that
period.

Samples for which such gradual refresh is possible are marked by being a member of this group. The
definition of the group allows the marking to occur at either the beginning of the period or the end. However,
when used with a particular media type, the usage of this group may be restricted to marking only one end (i.e.
restricted to only positive or negative roll values). A roll-group is defined as that group of samples having the
same roll distance.
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10.1.1.2 Syntax

class VisualRollRecoveryEntry () extends VisualSampleGroupEntry (’roll’)

{
signed int(16) roll_distance;

3

class AudioRollRecoveryEntry () extends AudioSampleGroupEntry (’roll’)
{
signed int(16) roll_distance;

}

10.1/1.3 Semantics

foll_distance is a signed integer that gives the number of samples that must be decoded in order for
a sample to be decoded correctly. A positive value indicates the number of samples after the sample
that is a group member that must be decoded such that at the last of these recovery is gomplete, i.e.
the last sample is correct. A negative value indicates the number of samples_before the sample that is
a group member that must be decoded in order for recovery to be complete at the marked sample.
The value zero must not be used; the sync sample table documentsirandom access points for which
no recovery roll is needed.

10.2[ Rate Share Groups

10.2J1 Introduction

Rate| share instructions are used by players and streaming servers to help allocating bitrates| dynamically
when several streams share a common bandwidth resource. The instructions are stored in the file as sample
group entries and apply when scalable or alternative,media streams at different bitrates are cqmbined with
other scalable or alternative tracks. The instructions are time-dependent as samples in a tdfack may be
assogiated with different sample group entries;~In the simplest case, only one target rate sHare value is
specffied per media and time range as illustrated in Figure 5.

Video | |

| |

R I [
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(] | |

[0) | |

ra | I

X | |

> .
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<€
| I
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| |
[ ]
| |

Higher audio rate _
required time

Figure 5 — Audio/Video rate share as function of time

In order to accommodate for rate share values that vary with the available bitrate, it is possible to specify more
than one operation range. One may for instance indicate that audio requires a higher percentage (than video)
at low available bitrates. Technically this is done by specifying two operation points as shown in Figure 6.
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10.2.2 Rate

10.2.2.1

Each sampl¢ of a track may be associated to (zero or) one of a number of sample group descriptions, ea

which defing
consecutive
can be used

The groupin
Zero or one

Target rate s
bitrate, i.e.,
applies to al

Au<|1io Rate Share (%)

Higher audio
rate required

Lower audio
rate required

v [ RSO E .

o

Available bitrate

Figure 6 — Audio rate share as function of available bitrate

ints are defined in terms of total available bandwidth. For more_.complex situations it is possible to
operation points.

b target rate share values, it is also possible to specify maximum and minimum bitrates

b, as well as discard priority.

Share Sample Group Entry

Definition

for a

ich of

s a record of rate-share information. Typically the same rate-share information applies to many

samples and it may therefare/ 'be enough to define two or three sample group descriptions

at different time intervals(

j type 'rash' (shortfor rate share) is defined as the grouping criterion for rate share inform

that

tion.

sample-to-group-box ('sbgp') for the grouping type 'rash' can be contained in the sample
table box (' $tbl ') of a track-It shall reside in a hint track, if a hint track is used, otherwise in a media track.

hare may-be specified for several operation points that are defined in terms of the total avajlable

the bitrate” that should be shared. If only one operation point is defined, the target rate ghare

ayailable bitrates. If several operation points are defined, then each operation point specifies a

target rate s

hares Target rate share values specified for the first and the last operation points also speci

the

target rate s

1are values at lower and higher available bitrates, respectively. The target rate share between two

operation points is specified to be in the range between the target rate shares of those operation points. One
possibility is to estimate with linear interpolation.

128
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10.2.

class RateShareEntry ()
unsigned int (16)
if

ISO/IEC 14496-

2.2 Syntax

extends SampleGroupDescriptionEntry('rash') {
operation_point_count;
(operation_point_count ) {

unsigned int (16) target_rate_share;

3

else {

for (i=0; i < operation_point_count; i++)
unsigned int(32) available_bitrate;
unsigned int(16) target_rate_share;

)

12:2012(E)

q

d

i

1)

1)

q

10.2

The

maximum_bitrate;
minimum_bitrate;
discard_priority;

Insigned int (32)
Insigned int (32)
Insigned int (8)

2.3 Semantics

peration_point_count is a non-zero integer that gives the number of*operation points.

lvailable_bitrate is a positive integer that defines an operation’peint (in kilobits per sec
total available bitrate that can be allocated in shares to tracks:\Each entry shall be gre
previous entry.

arget_rate_share is an integer. A non-zero value indicates the percentage of availab
that should be allocated to the media for each operation point. The value of the first (la
point applies to lower (higher) available bitrates than the operation point itself. The targ
between operation points is bounded by the targét rate shares of the corresponding ope
A zero value indicates that no information on the‘preferred rate share percentage is provig

for which bandwidth should be allocated to the media. A higher bitrate than maximum G
only be allocated if all other media in.the session has fulfilled their quotas for target ra

provided.

inimum bitrate is an integer. A-nonzero value indicates (in kilobits per second) a lower
which bandwidth should be allecated to the media. If the allocated bandwidth would cor
smaller value, then no bitrate should be allocated. Instead preference should be given to
in the session or alternaté encodings of the same media. Zero minimum bitrate indiG
information on minimum bitrate is provided.

liscard_priority \is an integer indicating the priority of the track when tracks are disca

in discard priority order and the track that has the highest discard priority value is discarde

3 Relationship between tracks

purpose of defining rate share information is to aid a server or player extracting data fro

comé

pirfation with other tracks. Note that a server/player streams/plays tracks 5|multaneously if th

bnd). It is the
ater than the

e bandwidth
st) operation
bt rate share
ation points.
led.

aximum_bitrate is an integer. A nonzero valué indicates (in kilobits per second) an upper threshold

itrate should
e-share and

maximum bitrate, respectively. A zero value indicates that no information on maximyim bitrate is

threshold for
respond to a
other media
ates that no

[ded to meet

the constraints(set by target rate share, maximum bitrate and minimum bitrate. Tracks gre discarded

d first.

m a track in
ey belong to

oUp within an

alternate group By default, aII tracks are served/played S|multaneously if no aIternate groups are defined.

Rate share information should be provided for each track. A track that does not include rate share information
has one operation point and can be treated as a constant-bitrate track with discard priority 128. Target rate
share, minimum and maximum bitrates do not apply in this case.

Tracks that are alternates to each other shall (at each instance of time) define the same number of operation
points at the same set of total available bitrates and have the same discard priorities. Note that the number
and definition of operation points may depend on time. Alternate tracks may have different target rate shares,
minimum and maximum bitrates.
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10.2.4 Bitrate allocation

Rate share information on maximum bitrate, minimum bitrate, and target rate share can be combined for a
track. If this is the case, the target rate share shall be applied to find an allocated bitrate before the impact of
the maximum and minimum bitrates is considered.

When allocating bandwidth to several tracks, the following considerations apply:

1.

them as weights, i.e., normalize them.
fotal allocation shall not exceed total available bitrate

treat
2. The
3.

the
4. Trad
5. Trad

alloy
6. If ar

disc
7. The

beer

10.3 Alternative Startup Sequences

10.3.1 Defin

An alternativ
sync sampld
sample belo

the case when all samples are decoded.

An 'alst'
alternative s

Either versig
sample grou
defined sem
for a particul

A player util

which to staft decodinglis identified by using the Sync Sample Box, the sample_is_non_sync_sampls

for samples
associated t

In alchoice between alternate tracks, the chosen track should be the track that causes the alte
group to have an allocation most closely in accord with its target rate share, or the track that dg

ighest bitrate that can be allocated without discarding other tracks (see below).
ks must have an allocation between their minimum and maximum bitrates, or be discarded.

ks should have an allocation in accord with their target rate shares, but thismay be distort
some ftracks to achieve their minima, or in case some have reached theirpmaxima.

allocation cannot be done including a track from every alternate group; then tracks shou
brded in discard priority order.

allocation must be re-calculated whenever the operating set for,'an active track (one tha
selected from an alternate group) changes or the available bjtrate changes.

ition

e startup sequence contains a subset of samples of a track within a certain period starting fr
or a sample marked by 'rap ' sample grouping, which are collectively referred to as the
v. By decoding this subset of samples, the ‘tendering of the samples can be started earlier th

sample group description entryindicates the number of samples in any of the resps
artup sequences, after which'all- samples should be processed.

n O or version 1 of the Sample to Group Box may be used with the alternative startup sequ
ping. If version 1 of the' Sample to Group Box is used, grouping_type_parameter hg
antics but the same algorithm to derive alternative startup sequences should be used consist
ar value of grodping_type_parameter.

zing alternative startup sequences could operate as follows. First, an initial sync sample

enclosed in track fragments, or the 'rap ' sample grouping. Then, if the initial sync sam
b a-sample group description entry of type 'alst' where roll_count is greater than (

player can

1se the alternative Qtan‘llp sequence The plqypr then decodes nnly those QerﬂQQ tha

In the case all tracks have explicit target rate share values and they don’t sum up to 100 per cent,

rnate

sires

ed to

d be

has

pom a

nitial

an in

ctive

ence
S no
ently

from
> flag
ble is
, the
are

mapped to the alternative startup sequence until the number of samples that have been decoded is equal to
roll_count. After that, all samples are decoded.

130
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class AlternativeStartupEntry ()

{

unsigned int (16)
unsigned int (16)
for

j:
do { // optional,

ISO/IEC 14496-

2 Syntax

extends VisualSampleGroupEntry (’alst’)

roll count;

first_output_sample;

(1i=1; 1 <= roll count; i++)

unsigned int(32) sample_offset[i];

1;

until the end of the structure
num_output_samples[j];

num_total samples[j]l;

unsigned int (16)
unsigned int (16)

12:2012(E)

10.3

1

1

q

1

10.3

Hiera
deco
temp
Whe
time

J++;

3 Semantics

oll_count indicates the number of samples in the alternative startup sequence. If rol
equal to 0, the associated sample does not belong to any alternative startup seque
semantics of first_output_sample are unspecified. The number of samples ma
sample group entry per one alternative startup sequence shall bé.equal to roll_count.

irst_output_sample indicates the index of the first sample jnfended for output among th
the alternative startup sequence. The index of the sync initial sample starting the altern
sequence is 1, and the index is incremented by 1, dn\decoding order, per each s§
alternative startup sequence.

ample_offset[i] indicates the decoding time delta of the i-th sample in the altern

Sample Box or the Track Fragment Header.Box. The sync initial sample starting th
startup sequence is its first sample.

lum_output_samples[j] and num_totad, samples[j] indicate the sample output ra
alternative startup sequence. The alternative startup sequence is divided into k consec
where each piece has a constant sample output rate which is unequal to that of the adjd
The first piece starts from the sample indicated by first_outp
num_output_samples[j] indicates the number of the output samples of the j-th

alternative startup sequence. num_total_samples[j] indicates the total number

that is output to the earlier one (in composition order) of the sample that ends the altern
sequence and the sample that immediately precedes the first output sample of the (j+1)th

4 Examples

rchical tempearal scalability (e.g., in AVC and SVC) improves compression efficiency but i
ding delay,’due to reordering of the decoded pictures from the (de)coding order to output
oral hierarchies have been demonstrated to useful in terms of compression efficiency in s
n the_ temporal hierarchy is deep and the operation speed of the decoder is limited (to no fas
processing), the initial delay from the start of the decoding to the start of rendering is substar

1_count is
nce and the
pped to this

e samples in
ative startup
mple in the

htive startup

sequence relative to the regular decoding time)of the sample derived from the Decodling Time to

e alternative

e within the
utive pieces,
cent pieces.
Lt_sample.
piece of the
of samples,

including those that are.not-in the alternative startup sequence, from the first sample in t{he j-th piece

ative startup
piece.

creases the
order. Deep
bme studies.
er than real-
tial and may

affe

he end-user experience negatively.

Figure 7 illustrates a typical hierarchically scalable bitstream with five temporal levels. Figure 7a shows the
example sequence in output order. Values enclosed in boxes indicate the frame_num value of the picture.
Values in italics indicate a non-reference picture while the other pictures are reference pictures. Figure 7b
shows the example sequence in decoding order. Figure 7¢c shows the example sequence in output order when
assuming that the output timeline coincides with that of the decoding timeline and the decoding of one picture
lasts one picture interval. It can be seen that playback of the stream starts five picture intervals later than the
decoding of the stream started. If the pictures were sampled at 25 Hz, the picture interval is 40 msec, and the
playback is delayed by 0.2 sec.
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a) Example sequence in output order
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b) Example sequence in decoding order

oMW

temporal level

c) Example seqy

Figure

Thanks to th
sequence. (
beginning. In
the initial dis
where a sub

The sample
respectively.
frame_num
earlier than i
the startup
bitstream.

temporal level
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ence at decoder output (delayed output order)
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7 — Decoded picture buffering delay of an example sequence with five{temporal levels|

e temporal hierarchy, it is possible to decode only a subset of the pictures at the beginning
onsequently, rendering can be started faster but the displayed" picture rate is lower a
other words, a player can make a trade-off between the duration of the initial startup delay
played picture rate. Figure 8 and Figure 9 show two examples of alternative startup sequse
set of the bitstream of Figure 7 is decoded.

5 selected for decoding and the decoder output)are presented in Figure 8a and Figun
The reference picture having frame_num equal to 4 and the non-reference pictures h
pqual to 5 are not decoded. In this example, thé-rendering of pictures starts four picture intg
h Figure 7. When the picture rate is 25 Hz, the saving in startup delay is 160 msec. The savi
lelay comes with the disadvantage of ai\lower displayed picture rate at the beginning g

[6]6] [8]8] o[lo)[9]

[13]13] [14]14]
12 13

[16]76] [17]17]
15 16
[3]

b) Processing of the example sequence
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b) Example séquence at decoder output

] Ce]

Figure 8 — An example of an alternative startup sequence
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In the example of Figure 9, another way of selecting the pictures for decoding is presented. The decoding of
the pictures that depend on the picture with frame_num equal to 3 is omitted and the decoding of non-
reference pictures within the second half of the first group of pictures is omitted too. The decoded picture
resulting from the sample with frame_num equal to 2 is the first one that is output. As a result, the output
picture rate of the first group of pictures is half of normal picture rate, but the display process starts two frame

intervals (80

132

msec in 25 Hz picture rate) earlier than in the conventional solution illustrated in Figure 7.
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s 4 ~[13]18]  [14]14]  [18]16] [17]717]
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a) Processing of the example sequence
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b) Example sequence at decoder output

10.4 Random Access Point (RAP) Sample Grouping

10.4

A sy
corrg

Figure 9 — Another example of an alternative startup sequence

1 Definition

nc sample is specified to be a random access point after which all(samples in decoding
ctly decoded. However, it may be possible to encode an “open’‘random access point, a

dec
exa
Jpred
COrTe

Such
this

marked by the sync sample table be excluded).

10.4

10.4

1]

samgFes in output order can be correctly decoded, but some samptes. following the random ac

ing order and preceding the random access point in output ©rder need not be correctly dej
ple, an intra picture starting an open group of pictures.can be followed in decoding ¢
icted pictures that however precede the intra picture in‘output order; though they possib
ctly decoded if the decoding starts from the intra pictures they are not needed.

“open” random-access samples can be marked by being a member of this group. Sample|
jroup must be random access points, and may-also be sync points (i.e. it is not required

2 Syntax

s VisualRandomAccessEntxy/() extends VisualSampleGroupEntry (‘rap ')

num_leading_ samples_known;
num\ leading_samples;

Insigned int (1)
Insigned int(7)

3 Semantics

lum_leading. samples_known equal to 1 indicates that the number of leading samples
each(ample in this group, and the number is specified by num_leading_samples. A leadi
such>a sample associated with an “open” random access point (RAP). It precedes
presentation order and immediate follows the RAP or another leading sample in decodin

rder can be
er which all
Cess point in
codable. For
rder by (bi-
y cannot be

s marked by
hat samples

is known for
ng sample is
the RAP in
g order, and

when decoding starts from the RAP, the sample cannot be correctly decoded.

num_leading_samples specifies the number of leading samples for each sample in this group. When

num_leading_samples_known is equal to 0, this field should be ignored.

10.5 Temporal level sample grouping

10.5.

1 Definition

Many video codecs support temporal scalability where it is possible to extract one or more subsets of frames
that can be independently decoded. A simple case is the extraction of | frames for a bitstream with a regular |-
frame interval, e.g,, IPPPIPPP..., where every 4th picture is an | frame. Also subsets of these | frames can be
extracted for even lower frame rates. More elaborate situations with several temporal levels can be
constructed using hierarchical B or P frames.
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The Temporal Level sample grouping ('tele') provides a codec-independent sample grouping that can be used
to group samples (access units) in a track (and potential track fragments) according to temporal level, where
samples of one temporal level have no coding dependencies on samples of higher temporal levels. The
temporal level equals the sample group description index (taking values 1, 2, 3, etc). The bitstream containing
only the access units from the first temporal level to a higher temporal level remains conforming to the coding

standard.

A grouping according to temporal level facilitates easy extraction of temporal subsequences, for instance

using the Su

bsegment Indexing box in 8.16.4.

10.5.2 Syntax

class Tem
{
bit (1)
bit (7)

boralLevelEntry () extends VisualSampleGroupEntry('tele')

level_independently_decodable;
reserved=0;

10.5.3 Semantics

The tempors

level

| level of samples in a sample group equals to the sample group description index.

i ndependently_decodable is a flag. 1 indicates that all samples of this level have no ¢

depéndencies on samples of other levels. 0 indicates that no infermation is provided.

11 Extensibility

11.1 Objeg

The normati

ts

e objects defined in this specification are identified by a 32-bit value, which is normally a s

four printabl¢ characters from the ISO 8859-1 character set.

To permit us
formatted to
a type exten

Commonly (
normative ty
value with th
character cg
object types

User objectg

er extension of the format, to store new object types, and to permit the inter-operation of the
this specification with certain-distributed computing environments, there are a type mapping
5ion mechanism that together form a pair.

sed in distributed computing are UUIDs (universal unique identifiers), which are 16 bytes
pe specified here(can be mapped directly into the UUID space by composing the four byte
e twelve byte ISO reserved value, 0xXXXXXXXX-0011-0010-8000-00AA00389B71. The
de replacessthe xxxxXxxxX in the preceding number. These types are identified to 1ISO a
used in this(Specification.

usethe escape type ‘uuid’. They are documented above in subclause 6.2. After the size

bding

et of

files
and

Any
type
four
5 the

and

type fields, t||1ere is a full 16-byte UUID.

Systems whi

size :

type :
if

134

ch wish to treat every object as having a UUID could employ the following algorithm:

read_uint32 () ;
read_uint32 () ;
(type==‘uuid’)

then uuid :
else uuid :

read_uuid()
form_uuid(type,

ISO_12_bytes) ;
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Similarly when linearizing a set of objects into files formatted to this specification, the following is applied:

write_uint32( object_size(object)
uuid :
(1s_ISO_uuid(uuid)
write_uint32(
else { write_uint32(‘uuid’); write_uuid(uuid) ;

if

) :
= object_uuid_type (object) ;
)

ISO_type_of (uuid)

)
3

A file containing boxes from this specification that have been written using the *uuid’ escape and the full

UUID is not compliant; systems are not required to recognize standard boxes written using the ‘uuid’

an ISO UUID.

and

1.

The Jmain file containing the metadata may use other files to contain media-data. These oth
contain header declarations from a variety of standards, including this one.

If su
pres
build

The
data

11.3
This
the N
deriv

The

extemsion will be used, a new MIME type, and Macintosh file type also, though the definition an

of th

Any femplate fields used must be explicitly declared; their use must be conformant with the specif

The
form
the n
codir
'mp4

New

If the

Storage formats

ch a secondary file has a metadata declaration set in it, that metadata<is not part o
entation. This allows small presentation files to be aggregated into a \larger overall pre
ng new metadata and referencing the media-data, rather than copying-it.

eferences into these other files need not use all the data in those files; in this way, a subset
may be used, or unwanted headers ignored.

Derived File formats
specification may be used as the basis as the speCific file format for a restricted purpose:
IP4 file format for MPEG-4 and the Motion JPEG 2000 file format are both derived fron
ed specification is written, the following must be specified:

hame of the new format, and its brand and.compatibility types for the File Type Box. Generg

pse are outside the scope of this specification.

bxact ‘codingname’ and(‘protocol’ identifiers as used in the Sample Description must be
at of the samples thatthese code-points identify must also be defined. However, it may be pr
ew coding systems.jnto an existing framework (e.g. the MPEG-4 systems framework), than t
g points at this-level. For example, a new audio format could use a new codingname,
a’ and register new identifiers within the MPEG-4 audio framework.

boxes may be defined, though this is discouraged.

derived specification needs a new track type other than visual or audio, then a new handler-

er files may

[ the overall
sentation by

bf the media-

for example,
n it. When a

lly a new file
i registration

cation here.
defined. The
ferable to fit

b define new
br could use

ype must be

regis

tered. The media header required for this track must be identified. If it is a new box, it mus

t be defined

and its box type registered. In general, it is expected that most sysiems can use existing track types.

Any new track reference types should be registered and defined.

As defined above, the Sample Description format may be extended with optional or required boxes. The usual
syntax for doing this would be to define a new box with a specific name, extending (for example) Visual
Sample Entry, and containing new boxes.

© ISO/IEC 2012 — All rights reserved

135


https://iecnorm.com/api/?name=a94e96965a9374d13aa7c71336b9e01c

ISO/IEC 14496-12:2012(E)

Annex A
(informative)

Overview and Introduction

A.1 Section Overview

This section

provides an introduction to the file format, that potentially assists readers in understandin

overall concé¢pts underlying the file format. It forms an informative annex to this specification.

A.2 Core

In the file fg

Concepts

rmat, the overall presentation is called a movie. It is logically divided. into tracks; each

represents g
called a sa

timed sequence of media (frames of video, for example). Within each track, each timed u
ple; this might be a frame of video or audio. Samples are implicitly.numbered in sequence.

that a frame| of audio may decompress into a sequence of audio samples (in‘\the sense this word is us|
audio); in ggneral, this specification uses the word sample to mean a timed frame or unit of data. Each

has one or
description @

Unlike many
often linked.

The physica
file formats
video; this fil

ore sample descriptions; each sample in the track is tied\to a description by reference
efines how the sample may be decoded (e.g. it identifies the compression algorithm used).

other multi-media file formats, this format, with its ancestors, separates several concepts thg

Understanding this separation is key to understanding the file format. In particular:

frame’ the media data, putting headers of other data immediately before or after each frar
e format does not do this.

Neither the physical structure of the file, nor the layout of the media, is tied to the time ordering of the m

Frames of vi

This means
structures p4

All the data
There is no
of the media|
video, for ex
or more box
placement o

Heo need not be laid down in theile in time order (though they may be).

that there are file structures that describe the placement and timing of the media; thes
rmit, but do not require; time-ordered files.

vithin a conformjng.file is encapsulated in boxes (called atoms in predecessors of this file fo
Hata outside the'box structure. All the metadata, including that defining the placement and t

is containedhin'structured boxes. This specification defines the boxes. The media data (fram
ample) is-referred to by this metadata. The media data may be in the same file (contained in
Bs), or.can be in other files; the metadata permits referring to other files by means of URLs
f the( media data within these secondary files is entirely described by the metadata in the pri

j the

track
nit is
Note
ed in
track

The

t are

structure of the file is not tied to the physical structures of the media itself. For example, many

ne of

edia.

b file

'mat).
ming
es of
one
The
mary

file. They ne

ed ot be formatted to this specification, though they may be; it is possible that there are no b

OXes,

for example,

il I ti ICST SCLUI Iuldl Yy llIUdid ﬂicb.

Tracks can be of various kinds. Three are important here. Video tracks contain samples that are visual;
audio tracks contain audio media. Hint tracks are rather different; they contain instructions for a streaming
server in how to form packets for a streaming protocol, from the media tracks in a file. Hint tracks can be
ignored when a file is read for local playback; they are only relevant to streaming.

A.3 Physical structure of the media

The boxes that define the layout of the media data are found in the sample table. These include the data
reference, the sample size table, the sample to chunk table, and the chunk offset table. Between them, these
tables allow each sample in a track to be both located, and its size to be known.
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The data references permit locating media within secondary media files. This allows a composition to be built
from a ‘library’ of media in separate files, without actually copying the media into a single file. This greatly
facilitates editing, for example.

The tables are compacted to save space. In addition, it is expected that the interleave will not be sample by
sample, but that several samples for a single track will occur together, then a set of samples for another track,
and so on. These sets of contiguous samples for one track are called chunks. Each chunk has an offset into
its containing file (from the beginning of the file). Within the chunk, the samples are contiguously stored.
Therefore, if a chunk contains two samples, the position of the second may be found by adding the size of the
first to the offset for the chunk. The chunk offset table provides the offsets; the sample to chunk table provides
the mapping from sample number to chunk number.

Note
data
not b
head

that in between the chunks (but not within them) there may be ‘dead space’, un-referenced, by the media
Thus, during editing, if some media data is not needed, it can simply be left unreferenced; the data need
e copied to remove it. Likewise, if the media data is in a secondary file formatted to.a fforeign’ file format,
ers or other structures imposed by that foreign format can simply be skipped.

A.4| Temporal structure of the media

Timing in the file can be understood by means of a number of structurés, The movie, and each|track, has a

timepcale. This defines a time axis which has a number of ticks per second. By suitable choice o
exac} timing can be achieved. Typically, this is the sampling rate of-thé audio, for an audio track.

suitaple scale should be chosen. For example, a media TimeScale of 30000 and media sampl¢g

1001| exactly define NTSC video (often, but incorrectly, referred 10 as 29.97) and provide 19.9 ho
32 bits.

The |time structure of a track may be affected by<an"edit list. These provide two key cap
movément (and possible re-use) of portions of the\lime-line of a track, in the overall movie,
inserftion of ‘blank’ time, known as empty edits. Note in particular that if a track does not start at t
of a presentation, an initial empty edit is needed.

The pverall duration of each track is defined in headers; this provides a useful summary of the
sample has a defined duration. The-exact presentation time (its time-stamp) of a sample i
sumining the durations of the preceding samples.

A.5|Interleave

The ftemporal and physical structures of the file may be aligned. This means that the media
physjcal order within.its container in time order, as used. In addition, if the media data for mult
contained in thesame file, this media data would be interleaved. Typically, in order to simplify th
the media data'for one track, and to keep the tables compact, this interleave is done at a suitable
(e.g.|1 secend), rather than sample by sample. This keeps the number of chunks down, and th
offseft table’small.

this number,
For video, a
durations of
irs of time in

abilities: the
and also the
he beginning

track. Each
5 defined by

data has its
ple tracks is
e reading of
time interval
is the chunk

A.6 Composition

If multiple audio tracks are contained in the same file, they are implicitly mixed for playback. This mixing is
affected by the overall track volume, and the left/right balance.

Likewise, video tracks are composed, by following their layer number (from back to front), and their
composition mode. In addition, each track may be transformed by means of a matrix, and also the overall
movie transformed by matrix. This permits both simple operations (e.g. pixel doubling, correction of 90°
rotation) as well as more complex operations (shearing, arbitrary rotation, for example).
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Derived specifications may over-ride this default composition of audio and video with more powerful systems
(e.g. MPEG-4 BIFS).

A.7 Random access

This section describes how to seek. Seeking is accomplished primarily by using the child boxes contained in
the sample table box. If an edit list is present, it must also be consulted.

If you want to seek a given track to a time T, where T is in the time scale of the movie header box, you could
perform the following operations:

1) Ifth
The
T, t
trach
med

2) The
trach

3) The
whic
synd
sam
table
foun

4) AttH

to determine in which chunk this sample is located:

5) Kno
that

6) Starf

sam
desi

A.8 Fragr

This section
Box in a mo

e track contains an edit list, determine which edit contains the time T by iterating over the
start time of the edit in the movie time scale must then be subtracted from the time Trto-gen
ne duration into the edit in the movie time scale. T' is next converted to the time scale g
's media to generate T". Finally, the time in the media scale to use is calculated-by addin
a start time of the edit to T".

time-to-sample box for a track indicates what times are associated with“which sample fo
. Use this box to find the first sample prior to the given time.

sample that was located in step 1 may not be a sync sampleThe sync sample table indi
h samples are in fact random access points. Using this tablé;; you can locate which is the
sample prior to the specified time. The absence of the.sync sample table indicates th
ples are synchronization points, and makes this problem easy. Having consulted the sync sa
, you probably wish to seek to whichever resultant sample is closest to, but prior to, the sg
d in step 1.

is point you know the sample that will be used*for random access. Use the sample-to-chunk
ving which chunk contained the sampletin question, use the chunk offset box to figure out y
chunk begins.

ing from this offset, you can.use the information contained in the sample-to-chunk box an

ple size box to figure out where within this chunk the sample in question is located. This i
red information.

hented movie files

introduces’a technique that may be used in ISO files, where the construction of a single N
ie is burdensome. This can arise in at least the following cases:

¢ Rec

happens, after it has written a lot of media to disk but before it writes the Movie Box, the recg

brding-’ At the moment, if a recording application crashes, runs out of disk, or some other ing

pdits.
erate
f the
g the

that

cates
first
at all
mple
mple

table

here

d the
5 the

flovie

ident

rded

data is unusable. This occurs because the file format insists that all metadata (the Movie Box) be
written in one contiguous area of the file.

e Recording. On embedded devices, particularly still cameras, there is not the RAM to buffer a Movie
Box for the size of the storage available, and re-computing it when the movie is closed is too slow.

The

same risk of crashing applies, as well.

e HTTP fast-start. If the movie is of reasonable size (in terms of the Movie Box, if not time), the Movie

Box

138

can take an uncomfortable period to download before fast-start happens.
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The basic 'shape' of the movie is set in initial Movie Box: the number of tracks, the available sample
descriptions, width, height, composition, and so on. However the Movie Box does not contain the information
for the full duration of the movie; in particular, it may have few or no samples in its tracks.

To this minimal or empty movie, extra samples are added, in structure called movie fragments.

The basic design philosophy is the same as in the Movie Box; data is not 'framed'. However, the design is
such that it can be treated as a 'framing' design if that is needed. The structures map readily to the Movie Box,
so an fragmented presentation can be rewritten as a single Movie Box.

The approach is that defaults are set for each sample, both globally (once per track) and within each fragment.
Onlyrthosefragmentsthat frave mor=defautt vatues meed-includethose vatues—This mrakesthetpmmon case
— rggular, repeating, structures — compact, without disabling the incremental building of movies that have
variations.

The fegular Movie Box sets up the structure of the movie. It may occur anywhere in thefile, thotigh it is best
for rgaders if it precedes the fragments. (This is not a rule, as trivial changes to the-Movie Box that force it to
the gnd of the file would then be impossible). This Movie Box:

4 must represent a valid movie in its own right (though the tracks may have no samples at gll);
4 has an box in it to indicate that fragments should be found and used;
4 is used to contain the complete edit list (if any).

Note| that software that doesn't understand fragments will{play just this initial movie. Softwafe that does

undgrstand fragments and gets a non-fragmented movie)won't scan for fragments as the fragmegnt indication
box won't be found.
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Annex B
(informative)

Patent Statements

The International Organization for Standardization and the International Electrotechnical Commission (IEC)
draw attention to the fact that it is claimed that compliance with this part of ISO/IEC 14496 and ISO/IEC 15444

may involve

he use of patents

ISO and IEG

The holders
under reaso
respect, the
be obtained

Attention is
ISO/IEC 154
not be held 1

ISO (www.is
their standa
concerning

Please note
implementat
ISO/IEC 154

take no position concerning the evidence, validity and scope of these patent rights.

of these patent rights have assured the ISO and IEC that they are willing to negdatiate lice
nable and non-discriminatory terms and conditions with applicants throughout the world. I
statements of the holders of these patents right are registered with ISO and IEC. Information|
from the companies listed below.

drawn to the possibility that some of the elements of this part of ISO/IEC 14496
44 may be the subject of patent rights other than those identified in this annex. ISO and IEC
esponsible for identifying any or all such patent rights.

o.org/patents) and IEC (http://patents.iec.ch) maintain on-liné databases of patents relevg
rds. Users are encouraged to consult the databases ‘for the most up to date inform
atents.

that Patent statements that apply to the ISO.Base Media File Format may not apply t
on of ISO/IEC 15444-3 (Motion JPEG "2000). ISO/IEC 15444-3 uses a subsg
44-12 (The ISO Base Media File Format).

Company

Apple, Ing.
Electronics & Telecommunications
Reséarch Institute

Matsushita Electric Industrial Co., Ltd
Nokia Corporation

Nokia Mobile Phones Ltd
QUALCOMM Incorporated

Technical Research Centre of Finland
Telefonaktiebolaget LM Ericsson

n

OIN|@| W

nses
this
may

and
shall

nt to
ation
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Annex C
(informative)

Guidelines on deriving from this specification

Introduction

12:2012(E)

This
File |

1ISO/
Med
ISO

C.2

cC.2.

A nu
(1ISO
new
both
migh

In pq
(e.g.
spec

A

Be 4
unre
files,

more

Whe
inten

Annex provides informative text to explain how to derive a specific file format from the [SO
Format.

EC 14496-12 | ISO/IEC 15444-12 1SO Base Media Format defines the basic structure of th

a-specific and user-defined extensions can be provided in other specifications/that are deri
Base Media File Format.

General Principles

' General

Mber of existing file formats use the ISO Base Media File Format, not least the MPEG-4 MP4
IEC 14496-14), and the Motion JPEG 2000 MJ2 FileyFormat (ISO/IEC 15444-3). When G
Specification derived from the ISO Base Media Filédormat, all the existing specifications sh
as examples and a source of definitions and technoelogy. Check with the registration authority
t already exist, and what specifications exist.

rticular, if an existing specification already‘covers how a particular media type is stored in f{
MPEG-4 video in MP4), that definition-should be used and a new one should not be invente
fications which share technology will\also share the definition of how that technology is repre

s permissive as possible with._respect to the presence of other information in the file;
cognized boxes and medig-may be ignored (not “should be ignored”). This permits the crea
drawing from more than‘one specification, and the creation of multi-format players, capabl
than one specification.

h layering on this”specification, it's worth observing that there are some characterist
tionally ‘parareters’ to the lower (Part 12) specification, that need to be specified. Equal

some¢ characteristics of the Part 12 file format specification that are internal and should rarely be

othe

specifications. Of course, there are some characteristics in a grey area in between.

Deri

ed’ specifications are ideally written solely in terms of the parameters of the Part 12 file fo

J

Base Media

e file format.
ved from the

| File Format
onsidering a
buld be used
to find what

e file format
. In this way
sented.

ndicate that

Ion of hybrid

of handling

cs that are
y, there are
iscussed by

rmat; what a

sample.is, what its timestamps mean, and so on. Mentioning specific existing boxes in a derived

specification

may often turn out to be an error, except in limited cases (e.g. adding a user-data box, or an extension box).

C.2.2 Base layer operations

It should be possible to perform some operations on a Part 12 file without knowing anything about any
potential derived specifications. These operations might include the obvious reading tracks, finding the data
and timing for samples, and their sample description and track type, and so on. This might be done, for
example, by a file-format inspector or general library like the reference software.

Less obvious are a class of manipulations of the files:

a) re-interleaving the data; making the media data in time order, with the samples for various tracks

grouped into chunks of a sensible size, with the chunks interleaved;
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new

file;

removing free space atoms and compacting the atom structure;

removing data from ‘mdat’ atoms that appears to be un-referenced by tracks or meta-data atoms;
removing sample entries that have no associated samples;

removing sample groups that have no associated samples;

extracting some tracks and making a new file with just those (e.g. an audio track from an audio/video

presentation);

h)

inserting, or removing, movie fragments, or re-fragmenting a movie.

This list is not exhaustive, of course.

making files that use data references self-contained, by copying the data from external files into the

C.3 Boxes

You can add
they ‘cross-li

You must rd
(sample ent
scheme type
someone elg

You should
0010-8000-(
can be useq
‘expansion p

Don't forget
must ‘look liK

Do not requ
example, the
specification
specification

It must be p
permitted at

Unless abso
All boxes c
containing o
semantics w

boxes to the file format, but be careful about how they interact with other boxes. I particu
Nk’ into existing boxes, you might not be able to mark such files as compliant withrPart 12.

gister all new boxes, except those using the ‘uuid’ type. Likewise, youjshould register g
y) names, brands, track reference types, handlers (media types), group types, and prote
s. It really is a bad idea to use one of these without registration, as_collisions may occur
e may register the same identifier with a different meaning.

not write a box using the ‘UUID escape’ (the reserved ISO.UUID pattern OxXXXXXXXX-(
0AA00389B71, where the four-character code replaces the X’s) if a simple four-character
, and ideally you shouldn’t design to use a UUID box; it's better to place your data in k
oints’ of the file format if at all possible, or register a new box type if really needed.

that all data in ISO files must be, or be containedin, boxes. You can introduce a signature,
e’ a box.

re that any existing or new boxes you define be in a particular position, if at all possible
existing JPEG 2000 specifications require a signature box and that it be first in the file. If an
also defines a signature box and-also requires that it be first, then a file conformant to
5 cannot be constructed.

bssible to ‘walk’ the top-level-of a file by finding box lengths. Don’t forget that ‘implied leng
file level.

utely unavoidable;hoxes should contain either data (e.g. in fields), or other boxes, but not
pbntaining data should be a full box to allow later changes to syntax and semantics. B
ther boxes are . known as container boxes, and are normally a plain (non-full) box, since
Il never change if they are documented to contain only boxes.

ar, if

odec
ction
—or

011-
code
hown

but it

. For
bther
both

th’ is

both.
oxes
their

CA4 BramF ldentifiers

C.4.1 Introduction

This section

Setti

covers the use of brand identifiers in the file-type box, including:

Introduction of a new brand.
Player’s behaviour depending on the brand.

ng of the brand on the creation of the ISO Base Media file.

Brands identify a specification and make a simple set of statements:
a) the file conforms to all requirements of the identified specification;
b) the file contains nothing contrary to the identified specification;
c) a reader implementing potentially that single specification may read, interpret, and possibly present
the file, ignoring data it does not recognize.
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Specifications should therefore say (if they need a brand) “the brand that identifies files conformant to this

spec

ification is XXXX”, and register the brand.

C.4.2 Usage of the Brand

In order to identify the specifications to which the file complies, brands are used as identifiers in the file format.
These brands are set win the File Type Box.

For example, a brand might indicate:

(

1) the codecs that may be present in the file,
2) how the data of each codec is stored,

(

New
exist
were
fields

3) constraints and extensions that are applied to the file.

brands may be registered if it is necessary to make a new specification that is not fully*confq
ng standards. For example, 3GPP allows using AMR and H.263 in the file format, Since t
not supported in any standards at that time, 3GPP specified the usage of the SampleEntry

in the ISO Base Media Format as well as defining new boxes to which these\Codecs refer.

that {he file format is used more widely in the future, it is expected that more brands will be neede

Bran
requ

(s are not additive; they stand alone. You cannot say: “this brand indicates that support
red” because the ‘also’ has no referent.

Systéms that re-write files should remove brands that they do not recognize, as they do not know

file s
spec

Note
not r

ill conforms to that brand’s requirements (e.g. re-interleaving a file may take it out of conforr
fication that requires a certain style of interleaving).

that the major brand usually implies the file extension;"which in turn implies the MIME type. K
Lles. In addition, when serving under a MIME type do not forget that MIME types can take

and the list of compatible brands would often be uséful to the receiving system.

C.4.

A neg|
that 1

1.

2.

3.

How
owng
mere

B Introduction of a new brand

w brand can be defined if conformance to a new specification must be indicated. This gen
or the definition of a new brand atJeast one of the following conditions should be satisfied:

Use of a codec that is not_supported in any existing brands.

|Use more than one _cedec in a combination that is not supported in any existing brands. In

Use constraints.and/or extensions (Boxes, template fields, etc.) that are user-specific.

bver, the file format contains both a major_brand field and a compatible_brands array. The
d by-the*file author and the part 12 specification. Do not write a specification that talks about
ly.aboeut brands and what they mean. In particular, do not claim the major_brand field (“file

rmant to the
hese codecs
hnd template
Considering
.

for Y is also

whether the
nance with a

But these are
parameters,

brally means

addition, the

playback of the filesis allowed only when decoding of all the media in the file is supported by the player.

se fields are
these fields,
5 conformant

to th

s ‘specification must set the major_brand to XXXX") as a file could never be conformant

to two such

specifications written that way, and you also block someone also from deriving a specification from yours.
However, brands that are only permitted as compatible brands may be defined.

Brands can be used as a tracer, however. It's perfectly legal to have a brand which has no requirements, and
is placed in a file as an ‘| was there’ point (or strictly “this brand requires that the file was last written by ZZZZ").

C.4.4 Player Guideline

If more than one brand is present in the list of the compatible_brands, and one or more brands are supported
by the player, the player shall play those aspects of the file that comply with those specifications. In this case,
the player may not be able to decode unsupported media.
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C.4.5 Authoring Guideline

If the author wants to create a file that complies with more than one specification, the following considerations

apply:
1.

There must be nothing contrary to the specification identified by a brand within the file. For example,

if a specification requires that files be self-contained, then the brand indication of that specification

mu

st not be used on non-self-contained files.

media compliant with that specification, then that brand may be indicated.

If the author is satisfied that a player compliant with only one of the specifications play only that

If t
wo

C.4.6 Exar
In this sectio

First of all,
compatible_|
way specifie
‘mp4?2’ is in

ne author requires that the media from more than one specification be played, then a newif
Lild be needed as this represents a new conformance requirement for the player.

hple
n, we take the example case when a new brand can be defined.
we explain about the two currently existing brands. If the brand(‘3gp%’ is in the list o

brands, it indicates that the file contains the media defined in 3GPRPJS 26.234 (Release 5) i
d by the standard. For example, the file of ‘3gp5’ brand may contain H.263. Likewise, if the |

ISO/IEC 14496-14 in the specified way. For example, the file of ‘mp42’ brand may contain MP3. How

MP3 is not s

Given that th
complies on
H.263. If the
H.263 and

compatible_|
both H.263 §

upported in ‘3gp5’ brand.

e file contains H.263 and MP3, and has ‘3gp5’ and{mp42’ as the compatible_brands. If the p
y with ‘3gp5’ and does not support MP3, recommended behaviour of the player is to playj]
content’s author does not expect such behaviour, a new brand is defined to indicate that
MP3 are supported in the file. By spegifying the newly defined brand in the list o
brands, it can prevent the above behaviotf and the file is played only when the player sup
nd MP3.

C.5 Storage of new media types

There are tw

First, if MPE
a)
b)
c)

o choices in the definition~ef how a new media type should be stored.

5-4 systems constructs are desired or acceptable, then:
a new ObjectTypelndication should be requested and used;
the decoderspecificinformation for this codec should be defined as an MPEG-4 descriptor;
the accessunit format should be defined for this media.

rand

f the
n the
rand

the list of the compatible_brands, it indicate that the file ontains the media defined in the

ever,

layer
only
both
F the
ports

The media then uses'the MPEG-4 code-points in the file format; for example, a new video codec would yise a

sampleentry

oftype ‘mp4v’.

If the MPEG-

a)

4 systems layer is not suitable or otherwise not desired, then:
a new sampleentry four-character code should be requested and used;

b) any additional information needed by the decoder should be defined as boxes to be stored within

c)

the sampleentry;
the file-format sample format should be defined for this media.

Note that in the second case, the registration authority will also allocate an objecttypeindication for use in
MPEG-4 systems.
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