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Foreword

ISO

(the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
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and ’t-uon-governmental, in liaison with ISO and IEC, also take part in the work. Tn the field of

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

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

EC 15444-12 was prepared by Joint Technical Committee IS@AEC JTC 1, Information
ommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

genda ISO/IEC 15444-12:2008/Cor.1:2008, ISO/IEC 15444-12:2008/Cor.2:2009, 1SQ
D08/Cor.3:2009, and ISO/IEC 15444-12:2008/Cor.4:2041.

EC 15444 consists of the following parts, underthe general title Information technology —
e coding system:

Part 1: Core coding system

Part 2: Extensions

Part 3: Motion JPEG 2000

Part 4: Conformance testing

Part 5: Reference software

Part 6: Compound’image file format
Part 8: Secure JPEG 2000

Part 9:,Interactivity tools, APls and protocols

- ) E . -y ; . Lol
Part 11: Wireless
Part 12: ISO base media file format

Part 13: An entry level JPEG 2000 encoder

Part 14: XML structural representation and reference’

1 To

be published.
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This corrected version of ISO/IEC 15444-12:2012 incorporates the corrections made by ISO/IEC
15444-12:2008 draft Technical Corrigendum 5 (unpublished).
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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.
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Information technology — JPEG 2000 image coding system —

Part 12:
ISO base media file format

1 Bcope

This |part of ISO/IEC 15444 specifies the 1ISO base media file format, which is argeneral 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 15444 is applicable to JPEG 2000, but its techfical content is identical to that of
ISO/|IEC 14496-12, which is applicable to MPEG-4.

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

© ISO/IEC 2012 — All rights reserved 1
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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., August 2007

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 a unique type identifier and length

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

et of samples-for one track

DX
plépurpose 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

© ISO/IEC 2012 — All rights reserved 3


https://iecnorm.com/api/?name=c9172440dc012e65bd738644c72729ab

ISO/IEC 15444-12:2012(E)

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; for hint tracks, a
track corresponds to a streaming channel.

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

ALC Asynchronous Layered Coding

FD Filg Delivery

FDT Fild 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 data within the file. This includes any initial signature required by the specific file format.

All object-stfuctured \files conformant to this section of this specification (all Object-Structured files) |shall
contain a File Type Box.

4.2 Objen.t Structure

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.

4 © ISO/IEC 2012 — All rights reserved
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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;
ynsigned int (32) tvpe = boxtvpe:

1f (size==1) {

unsigned int(64) largesize;

else if (size==0) {

// box extends to end of file

3

1f (boxtype==‘uuid’) {
unsigned int(8) [16] usertype = extended_type;

The gemantics 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 lakgesize; 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_a.‘compact type, which is normally fpur printable
characters, to permit ease of identification, and{s shown so in the boxes below. User exfensions use
an extended type; in this case, the type field isiset to ‘uuid’.

Boxgs with an unrecognized type shall be ignoredzand 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)
g¢xtends Box (boxtype) {
ynsigned int(8) version
X

= Vv;
it (24) flage = £;

The semantics of these two.fields are:

Yersion is an integer that specifies the version of this format of the box.
flags is a map of flags

Boxgs with an_.unrecognized version shall be ignored and skipped.

4.3 | Eile-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'.

© ISO/IEC 2012 — All rights reserved 5
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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

The minor Vv
determine th
specification

Files would
use’ (major |

This section

files conformant to the whole specification and not just this section. All filesformat brands defined in

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

extendp Box(‘'ftyp’) {

unsigngd int(32) major_brand;

unsigngd int(32) minor_version;

unsignegd int(32) compatible_brandsl|]; // to end of the box

3

4.3.3 Semantics

This box ide
Each brand
major_

minor_
compat

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.

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

of this specification does not define any brands. However, see subclause 6.3 below for brand

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<dentifier

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

bd to
najor

‘best

is for
this

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
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.

© ISO/IEC 2012 — All rights reserved
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ISO file

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

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

5.1.3

Durin

Thede characteristics mean that presentations may be‘prepared, edits applied, and content de
integrated without either iteratively re-writing the presentation on disc — which would be necessary
was fequired and unused data had to be deleted; and also without iteratively decoding and re-
data|- which would be necessary if the data mustbe stored in an encoded state.

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

Figure 1 — Simple interchange file

Content Creation

g content creation, a number of areas of the format can be exercised to useful effect, particu

. the ability to store each elementary stream separately (not'interleaved), possibly
files.

. the ability to work in a single presentation that, contains media data and other s

arly:

in separate

treams (e.g.

editing the audio track in the uncompressed fermat, to align with an already-pr¢pared video

track).

veloped and

if interleave
encoding the

media file
video frames, possibly

[SO file unused data

un-ordered with other

3

AN

moov

...other boxes | trak (video) <

™~ | ISOFile

trak (audio) |

[/

mdat

\t Video and Audio fram
possibly

unused data

un-ordered with other

(]

...other boxes (inc. moov)

Figure 2 — Content Creation File
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5.1.4 Preparation for streaming

When prepared for streaming, the file must contain information to direct the streaming server in the process of
sending the information. In addition, it is helpful if these instructions and the media data are interleaved so that
excessive seeking can be avoided when serving the presentation. It is also important that the original media
data be retained unscathed, so that the files may be verified, or re-edited or otherwise re-used. Finally, 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 impgrtant
application; |t is used when a presentation is distributed (e.g. on CD or DVD ROM), during the proceps of
development, and when verifying the content on streaming servers. Such local viewing must be,supparted,
with full random access. If the presentation is on CD or DVD ROM, interleave is important as seéking may be
slow.

5.1.6 Streamed presentation

When a seryer operates from the file to make a stream, the resulting stream must be conformant with the
specificationg 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.g.
to make exgerpts) by referencing the same media data from multiplé~presentations; it can also 3ssist
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 on¢ hint
track is requfred.

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
structure of the objects inferred directly from 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 to subset the
media-data, and to use it in its natural state, without requiring it to be copied to make space for framing. The
metadata 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
protocol headers are not physically contiguous with the media data. Instead, the media data can be included

8 © ISO/IEC 2012 — All rights reserved
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by reference. This makes it possible to represent media data in its natural state, not favouring any protocol. It
also makes it possible for the same set of media data to serve for local presentation, and for multiple protocols.

The protocol information is built in such a way that the streaming servers need to know only about the protocol
and the way it should be sent; the protocol information abstracts knowledge of the media so that the servers
are, to a large extent, media-type agnostic. 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

informration;or-fite-formatsatready-imruseimthe-mediaorcomputerindustries)—

The file format is based on a common set of designs and a rich set of possible structure$ and
sam¢ format serves all usages; translation is not required. However, when used in a particular
local| presentation), the file may need structuring in certain ways for optimal behaviour (€.g. tim
the data). No normative structuring rules are defined by this specification, unless a restricted profi

SO Base Media File organization

6.1 | Presentation structure

6.1.1 File Structure

A présentation may be contained in several files. One file _¢ontains the metadata for the whole
and |is formatted to this specification. This file may<also contain all the media data, wh
presgntation is self-contained. The other files, if used; are not required to be formatted to this
they|are used to contain media data, and may also contain unused media data, or other infor
specffication concerns the structure of the presentation file only. The format of the media
consfrained by this specification only in that.the media-data in the media files must be capable ¢
metadata defined here.

Thege other files may be ISO files,-image files, or other formats. Only the media data its

usages. The
way (e.g. for
-ordering of
e is used.

bresentation,
ereupon the
specification;
mation. This
data files is
f description

elf, such as

JPEG 2000 images, is stored in these other files; all timing and framing (position and size) information is in the

ISO pase media file, so the aneillary files are essentially free-format.

If an|ISO file contains hint\tracks, the media tracks that reference the media data from which th
built [shall remain in theile, even if the data within them is not directly referenced by the hint
deleting all hint tracks, the entire un-hinted presentation shall remain. Note that the media

e hints were
tracks; after
tracks may,

howgver, refer to.external files for their media data.

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

6.1.2 .‘Object Structure

The file is structured as a sequence of objects; some of these objects may contain other objects. The
sequence of objects in the file shall contain exactly one presentation metadata wrapper (the Movie Box). It is
usually close to the beginning or end of the file, to permit its easy location. The other objects found at this level
may be a File-Type box, Free Space Boxes, Movie Fragments, Meta-data, or Media Data Boxes.

6.1.3 Meta Data and Media Data

The metadata is contained within the metadata wrapper (the Movie Box); the media data is contained either in
the same file, within Media Data Box(es), or in other files. The media data is composed of images or audio
data; the media data objects, or media data files, may contain other un-referenced information.
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6.1.4 Track Identifiers

The track identifiers used in an ISO file are unique within that file; no two tracks shall use the same identifier.

The next track identifier value stored in next_track_1ID in the Movie Header Box generally contains a value
one greater than the largest track identifier value found in the file. This enables easy generation of a track
identifier under most circumstances. However, if this value is equal to ones (32-bit unsigned maxint), then a
search for an unused track identifier is needed for all additions.

6.2 Metadata Structure (Objects)

6.2.1 Box
Type fields 1
addition, thsg
versions of {
format:

cli
thes
syn

A number of
(1 is the first

6.2.2 Data

In a numbe
version 1 us
it should be;
for counters
be stored in

For convenie
be 32-bit or

ot defined here are reserved. Private extensions shall be achieved through the ‘uuild” typ
following types are not and will not be used, or used only in their existing sepse, in f
his specification, to avoid conflict with existing content using earlier pre-standard versions g

b, crgn, matt, kmat, pnot, ctab, load, imap;
b track reference types (as found in the reference_type of a Track Reference Box): tmcd,
scpt, ssrc.

-

’

boxes contain index values into sequences in other boxes. These indexes start with the va
entry in the sequence).

Types and fields

of boxes in this specification, there are two variant forms: version 0 using 32-bit fields
ng 64-bit sizes for those same fields. In generaly-if a version 0 box (32-bit field sizes) can be
version 1 boxes should be used only when_ the 64-bit field sizes they permit, are required. V.

their field is reached; appropriately largetfields must be used for all values.

nce during content creation there-are creation and modification times stored in the file. Thess

leap-year ca
Universal Ti

Fixed-point
of 2. For ex

Fields sho

specification
and the sp
defined” we
usedinas
copied un-in

culations. 32 bits are sufficient until approximately year 2040. These times shall be express|
e Coordinated (UTC), and;therefore may need adjustment to local time if displayed.

umbers are signed.er\tinsigned values resulting from dividing an integer by an appropriate p
mple, a 30.2 fixed~point number is formed by dividing a 32-bit integer by 4.

n as “template” in the box descriptions are optional in the specifications that use]
If the field\is used in another specification, that use must be conformant with its definition
ification., must define whether the use is optional or mandatory. Similarly, fields marked
used in an earlier version of this specification. For both kinds of fields, if a field of that kind

e. In
uture
f this

rhap,

ue 1

and
used,
hlues

offsets, times, durations etc. in this format:do not ‘wrap’ to 0 when the maximum value that can

P can

64-bit numbers, counting seconds since midnight, Jan. 1, 1904, which is a convenient dafe for

ed in

ower

this
here,
“pre-
s not
st be

ecification, then it should be set to the indicated default value. If the field is not used it mu

Matrix values which occur in the headers specify a 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', g') using the matrix as follows:

(p g 1) * | a b u | = (mn z)

| ¢ a v |

|l x v w |
m=ap + cqg + xX; n=Dbp +dg + vy; zZ =uUp + Vg + w;
p' = m/z; qgq' = n/z

10
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The coordinates {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
transformed by the matrix are not normalized in any way, and represent actual sample locations. Therefore

{x.y}

can, for example, be considered a translation vector for the image.

The co-ordinate origin is located at the upper left corner, and X values increase to the right, and 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

regid
trang
the €

All th
2.30

The

6.2.3
Ano
The

show
whic

marked with an asterisk (*). See the description’of the individual boxes for a discussion of W

assu

Usern

placgd in a wide variety of containers, not just the top level.

her the resulting image is ‘clipped’ to eliminate pixels, which have no display, to a vertica
n within a window, for example. So for example, if only one video track is displayed
lation to {20,30}, and a unity matrix is in the MovieHeaderBox, an application may-choose 1
mpty “L” shaped region between the image and the origin.

e values in a matrix are stored as 16.16 fixed-point values, except for u, v_ahd w, which g
fixed-point values.

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

Box Order

verall view of the normal encapsulation structure is provided in the following table.
fable shows those boxes that may occur at the topzlevel in the left-most column; indentatig
possible containment. Thus, for example, a Track Header Box (tkhd) is found in a Trac
n is found in a Movie Box (moov). Not all boxes need to be used in all files; the mandato

med if the optional boxes are not present.

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

-dependent
rectangular
nd it has a
ot to display

re stored as

n is used to
k Box (trak),
'y boxes are
hat must be

type may be

In orfder to improve interoperability;and utility of the files, the following rules and guidelines shal| be followed
for tHe order of boxes:

1) The file type box-\ftyp’ shall occur before any variable-length box (e.g. movie, free §pace, media
data). Only afixed-size box such as a file signature, if required, may precede it.

2) It is strongly recommended that all header boxes be placed first in their container: thege boxes are
the Movie Header, Track Header, Media Header, and the specific media headers inside the Media
Information Box (e.g. the Video Media Header).

3 Any Movie Fragment Boxes shall be in sequence order (see subclause 8.8.5).

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

5) It is strongly recommended that the Track Reference Box and Edit List (if any) should precede the
Media Box, and the Handler Reference Box should precede the Media Information Box, and the Data
Information Box should precede the Sample Table Box.

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

7) Itis recommended that the Movie Fragment Random Access Box, if present, be last in the file.
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8) It is recommended that the progressive download information box be placed as early as possible in
files, for maximum utility.

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

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 834 track grouping imaication
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 medid
hdlr * 1843 handler, declares the media (handler) type
minf * 8.4.4 media information container
vmhd 8.4.5.2 |video media header, overall information (videg
track only)
smhd 8.4.5.3 |sound media header, averall information (soung
track only)
hmhd 8.4.5.4 |hint media header~overall information (hint trach
only)
nmhd 8.4.5.5 |Null media ,header, overall information (some
tracks only)
dinf * 8.5 data infafmation box, container

dref |* 18.7.2 data_reference box, declares source(s) of medig
datéavn track

stbl *  18.5 sample table box, container for the time/spacq
tap
stsd [ [8.5.2 sample descriptions (codec types, initialization
etc.)
stts [ |0 (decoding) time-to-sample
ctts 8.6.1.3 |(composition) time to sample
cslg 8.6.1.4 |composition to decode timeline mapping
stsc O  [8.7.4 sample-to-chunk, partial data-offset information
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 information
co64 8.7.5 64-bit chunk 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
Dd;L 878 OGIHIJI’U au/\l’l’l’aly I.I IfUI IIIatI‘UII OI’LC‘D
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
tfhd *  18.8.7 track fragment header
trun 8.8.8 track fragment run
sbgp 8.9.2 sample-to-group
sgpd 8.9.3 sample group description
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Table 1 (continued)

subs 8.7.7 sub-sample information
saiz 8.7.8 sample auxiliary information sizes
saio 8.7.9 sample auxiliary 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
beta 840+—luser-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
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 sourge(s) of
metadata itenis
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 |Schéme type box
schi 8.12.6 < |scheme information box
iinf 8.11.6/ 'litem information
xml 8.11.2 XML container
bxml 8.M1.2  |binary XML container
pitm 8.11.4  |primary item reference
fiin 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 litem data
iref 8.11.12 |item reference
meco 8.11.7 |additional metadata container
mere 8.11.8 |metabox relation
Styp 8.16.2 |segment type
Sidx 8.16.3  |segment index
5SiX 8.16.4 |subsegment index
rft 8.16.5 |producer reference time

6.2.4 URIs as type indicators

When URIs are used as a type indicator (e.g. in a sample entry or for un-timed meta-data), the URI must 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 ISO-standard object identifier).

The URI should 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.
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If the URI contains a domain 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 the 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 Ildentification

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

7 Streaming Support

ing of Streaming Protocols

at supports streaming of media data over a network as well as local playback."\[he proce

m. This information is included in additional tracks of the file called “hint”tracks. Hint tracks
to record a stream; these are called Reception Hint Tracks, to differentiate them from pla
nsmission) hint tracks.

information) [or reference segments of the media data. These instructions are encoded in the file in the s

ss of
tably
data
may
n (or

Ckets
ader
bame

way that edjting or presentation information is encoded in a filefor local playback. Instead of editing or

presentation| information, information is provided which allows~a_server to packetize the media data
manner suitdble for streaming using a specific network transpert:

The same media data is used in a file that contains hints;;whether it is for local playback, or streaming o
number of different protocols. Separate ‘hint’ tracks fordifferent protocols may be included within the sam
and the medlia will play over all such protocols without making any additional copies of the media itsg
addition, existing media can be easily made streamable by the addition of appropriate hint tracks for sp
protocols. The media data itself need not be recast or reformatted in any way.

This approagh to streaming and recording:is more space efficient than an approach that requires thz

media infor|
media forma
packets, or
streaming st
for each tra
streaming (e

Reception h
tracks indicq

ke the order, reception timing, and contents of the received packets among other things.

ation be partitioned into/the actual data units that will be transmitted for a given transpor;
t. Under such an approach, local playback requires either re-assembling the media fron
having two copies .of\the media — one for local playback and one for streaming. Sim
ch media over mdltiple protocols using this approach requires multiple copies of the media
nsport. This is inefficient with space, unless the media data has been heavily transformeg
.g. by the application of error-correcting coding techniques, or by encryption).

nt tracks.may be used when one or more packet streams of data are recorded. Receptior

in a

ver a
e file
If. In
ecific

t the
and
h the
larly,
data
d for

hint

NOTE P

yers may reproduce the packet stream that was received based on the reception hint tracks and pr

DCESS

the reproduce

7.2 Proto

d packet stream as if it was newly received.

col ‘hint’ tracks

Support for streaming is based upon the following three design parameters:

14

The media data is represented as a set of network-independent standard tracks, which
be played, edited, and so on, as normal;

may

There is a common declaration and base structure for hint tracks; this common format is

protocol independent, but contains the declarations of which protocol(s) are described i
hint track(s);

n the
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There is a specific design of the hint tracks for each protocol that may be transmitted; all
these designs use the same basic structure. For example, there may be designs for RTP (for
the Internet) and MPEG-2 transport (for broadcast), or for new standard or vendor-specific
protocols.

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 ful

ly compliant with the IETF specifications for packing those codings into RTP.

7.3

Hint
protg

samg¢ protocol are distinguishable from the associated four-character code of the sample descrip

othe

Hint Track Format

tracks are used to describe elementary stream data in the file. Each protocol or each-fam
cols has its own hint track format. A server hint track format and a reception hift track fc

sam

protdcol should be the same or compatible so that a reception hint track can-be used for re-se
stregm provided that the potential degradations of the received streams ,are handled approp|
protdcols will need only one sample description format for each track.

Servers find their hint tracks by first finding all hint tracks, and thendeoking within that set for serv
using their protocol (sample description format). If there are chaices at this point, then the serve
the hasis of preferred protocol or by comparing features in the hint track header or other pro
information in the sample descriptions. Particularly in the absence of server hint tracks, servers 1

rece
streg

Trac
track

Hint
track
protg
an o
to th
must

words, a different four-character code is used for a server hint track and a_réception hint
protocol. The syntax of the server hint track format and the reception hint track format 1

ption hint tracks of their protocol. However, servers should handle potential degradations of
m described by the used reception hint track apptepriately.

s or reception hint tracks.

fracks construct streams by pulling data out of other tracks by reference. These other tracks
s or elementary stream tracks. The exact form of these pointers is defined by the sample f

fset, and a length. Some of these may be implicit for a particular protocol. These ‘pointers’
b actual source of the data.If a hint track is built ‘on top’ of another hint track, then the secq
have direct references to the media track(s) used by the first where data from those meg

ily of related
rmat for the
tion entry. In
track of the
or the same
nding of the
riately. Most

br hint tracks

chooses on
ocol-specific
nay also use
the received

s having the track_in_movie flag set are cafdidates for playback, regardless of whether they are media

may be hint
brmat for the

col, but in general they consist of four pieces of information: a track reference index, a sanpple number,

always point
nd hint track
dia tracks is

placed in the stream.

All hint tracks use a common set of declarations and structures.

e Hint{tracks are linked to the elementary stream tracks they carry, by track refere

‘hint’

nces of type

They use a handler-type of *hint’ in the Handler Reference Box

They use a Hint Media Header Box

They use a hint sample entry in the sample description, with a name and format unique to the
protocol they represent.

Server hint tracks are usually marked as disabled for local
track_in movie and track_in preview flags setto 0.

playback, with their track header

Hint tracks may be created by an authoring tool, or may be added to an existing presentation by a hinting tool.
Such a tool serves as a ‘bridge’ between the media and the protocol, since it intimately understands both. This
permits authoring tools to understand the media format, but not protocols, and for servers to understand
protocols (and their hint tracks) but not the details of media data.
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Hint tracks do 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:

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
it should be ensured that the content in media tracks can be correctly decoded. Players may utilize

8 BoxS

8.1
8.11

8111 D
Box Type:
Container:
Mandatory:
Quantity:

File Structure and general boxes

Media Data Box

reception hint tracks for handling of degradations caused by the transmission, i.e., content that may, 1
correctly decoded is located only within reception hint tracks. The need for having a duplicate of thelc¢
media samples in both a media track and a reception hint track can be avoided by including data fro
media track by reference into the reception hint track.

tructures

bfinition

‘mdat’

File

No

Zero or more

ot be
brrect
m the

This box comtains the media data. In video tracks,.this box would contain video frames. A presentation| may
contain zero|or more Media Data Boxes. The actuallmedia data follows the type field; its structure is desgribed
by the metddata (see particularly the sample table, subclause 8.5, and the item location box, subclause
8.11.3).
In large presentations, it may be desirable to have more data in this box than a 32-bit size would permit. In this
case, the large variant of the size field,"above in subclause 6.2, is used.
There may He any number of these boxes in the file (including zero, if all the media data is in other files)| The
metadata refers to media data by its absolute offset within the file (see subclause 8.7.5, the Chunk Qffset
Box); so Meflia Data Box:headers and free space may easily be skipped, and files without any box structure
may also be(referenced@nd used.
8.1.1.2 Syntax
aligned(8) class MediaDataBox extends Box('‘mdat’) {

bit (8) datall;
}
8.1.1.3 Semantics

data is the contained media data

16
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8.1.2 Free Space Box

8.1.21 Definition

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 offsets used
in the sample table, unless this object is after all the media data).

8.1.22 Syntax

aligned(8) class FreeSpaceBox extends Box (free_type) {
nsigned int(8) datall;
}

8.1.23 Semantics
ree_type maybe ‘free’ or ‘skip’.
8.1.3 Progressive Download Information Box

8.1.3.1 Definition

Box ypes: ‘pdin’
Contpiner:  File
Mandatory: No
Quanntity: Zero or One

The Progressive download information box aids the progressive download of an ISO file. The pox contains
pairs| of numbers (to the end of the box) specifying combinations of effective file download bitrate in units of
bytes/sec and a suggested initial playback delay in units of milliseconds.

A regeiving party can estimate'the download rate it is experiencing, and from that obtain an uppef estimate for
a suitable initial delay by.linear interpolation between pairs, or by extrapolation from the first or last entry.

It is fecommended that the progressive download information box be placed as early as possible in files, for
maximum utility.

8.1.3.2 Syntax

aligned(8) class ProgressiveDownloadInfoBox

extends FullBox('pdin’, version = 0, 0) {
for (i=0; ; i++) { // to end of box

unsigned int(32) rate;

unsigned int (32) initial_delay;

}

8.1.3.3 Semantics
rate is a download rate expressed in bytes/second

initial_delay is the suggested delay to use when playing the file, such that if download continues at
the given rate, all data within the file will arrive in time for its use and playback should not need to stall.
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8.2 Movie Structure

8.21 Movie Box

8.21.1 Definition

Box Type: ‘moov’

Container: File

Mandatory: Yes

Quantity:  Exactly one

The metadaja for a presentation is stored in the single Movie Box which occurs at the top-level ,0f|z

Normally thig
8212 S

aligned (8
}

box is close to the beginning or end of the file, though this is not required.

yntax

class MovieBox extends Box(‘moov’) {

8.2.2 Movie Header Box

8.2.21 Definition
Box Type: [‘mvhad’
Container: |Movie Box (*moov ")
Mandatory: [Yes
Quantity:  [Exactly one
This box dgfines overall information which is mediasindependent, and relevant to the entire presenfation
considered gs a whole.
8.2.2.2 Syntax
aligned(8) class MovieHeaderBoX ,extends FullBox(‘mvhd’, version, 0) {
if (version==1) {
unsfigned int(64) creation_time;
unsfigned int(64) modification_time;
unsfigned int(32) (timescale;
unsfigned int (64( j, duration;
} else|l{ // versign==
unsligned int)32) creation_time;
unsligned intY(32) modification_time;
unsfigned—int (32) timescale;
unsfignéd)'int (32) duration;
}
templ ate—at{32—rate——06666146660- Erpteatty—8
template int(16) volume = 0x0100; // typically, full volume
const bit(16) reserved = 0;
const unsigned int(32)[2] reserved = 0;
template int(32)[9] matrix =

{ 0x00010000,0,0,0,0x00010000,0,0,0,0x40000000 1}%};
// Unity matrix

bit (32

unsigned int (32)

18

)[6] pre_defined = 0;

next_track_ ID;

file.
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8.3

8.3.1

8.3.1.

Box

Cont
Man
Quanntity:

This

Eac

ISO/IEC 15444-

Semantics

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

12:2012(E)

creation_time is an integer that declares the creation time of the presentation (in seconds since

midnight, Jan. 1, 1904, in UTC time)

modification_time is an integer that declares the most recent time the presentation was modified (in

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 du
longest track in the presentation. If the duration cannot be determined then duration is'set
ate is a fixed point 16.16 number that indicates the preferred rate to play the‘pres
(0x00010000) is normal forward playback
rolume is a fixed point 8.8 number that indicates the preferred playback volume. 1.0 (Ox
volume.
atrix provides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1
(0,0,0x40000000).
lext_track_ID is a non-zero integer that indicates a value to use far the track ID of the ne
added to this presentation. Zero is not a valid track ID value. Thé value of next_track]
larger than the largest track-ID in use. If this value is equal toall 1s (32-bit maxint), and
track is to be added, then a search must be made in the filéfor an unused track identifier.

1

1]

Track Structure
Track Box

1 Definition

[ype: ‘trak’

piner:  Movie Box (*moov ')
fatory: Yes

One or more

is a container box for a‘single track of a presentation. A presentation consists of one or

H track is independent.of the other tracks in the presentation and carries its own tempora

information. Each track'will contain its associated Media Box.

8.3.

ali

3

s are used fortwo purposes: (a) to contain media data (media tracks) and (b) to contain
ation for streaming protocols (hint tracks).

ration of the
to all 1s.

entation; 1.0
0100) is full
, hex values
kt track to be

| ID shall be
B new media

more tracks.
and spatial

backetization

tracks; after

1.2  Syntax

{

gned(8) class TrackBox extends Box(‘'trak’)
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8.3.2 Track Header Box

8.3.2.1  Definition

Box Type: ‘tkhd’

Container: Track Box (‘trak’)
Mandatory: Yes

Quantity:  Exactly one

This box specifies the characteristics of a single track. Exactly one Track Header Box is contained in a track.

In the absen
empty edit is

The default
track_in_pre
tracks shall
track_in_;

Under the ‘i
measured o
before any t
if used, also

8322 S

aligned (8
extend
if (ve

uns
uns
uns
con
uns
} else
uns
uns
uns
con
uns
}
const
templa
templa
templa
const
templa
{0

ce of an edit list, the presentation of a track starts at the beginning of the overall presentatio
used to offset the start time of a track.

value of the track header flags for media tracks is 7 (track enabled, tfack in_m
view). If in a presentation all tracks have neither track_in_movie nor track_in_preview set, th
be treated as if both flags were set on all tracks. Server hint tracks.should havg
novie and track_in_preview set to 0, so that they are ignored for local playback and pr¢

503’ brand or brands that share its requirements, the width and height in the track heade

a notional 'square’ (uniform) grid. Track video data is normalized\t¢,these dimensions (logi
ansformation or placement caused by a layup or composition system. Track (and movie) ma
operate in this uniformly-scaled space.

yntax

class TrackHeaderBox
FullBox (‘tkhd’, version,
sion==1) {
igned int (64

3 flags) {
) creation_time;

igned int(64) modification_timey

igned int(32) track_ID;

5t unsigned int(32) reserved

igned int(64) duration;

{ // version==0

igned int(32) creatioen: time;

igned int(32) modification_time;

igned int(32) track’ID;

5t unsigned int(32) reserved

i gned int(32) (duration;

0;

0;

insigned int (32) [2] reserved
e int (16)\Nlayer = 0;

e int (16Y) alternate_group 0;

fe int{16) volume = {if track is_audio 0x0100 else

insigned int(16) reserved = 0;

0;

0};

n. An

ovie,
bn all

the
view.

r are

cally)
rices,

CSint (32) [9] matrix=
0Nl NNANN N 0O N N~-AN0NT1 00NN N N N N A00000N0N }
- r r r r - r r r r = r

// unity matrix

unsign
unsign

3
8.3.2.3

ed int(32)
ed int(32)

width;
height;

Semantics

version 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

20

bit is zero) is treated as if it were not present.
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Track_in_movie: Indicates that the track is used in the presentation. Flag value is 0x0000
Track_in_preview: Indicates that the track is used when previewing the presentation.
0x000004.

-12:2012(E)

02.
Flag value is

creation_time is an integer that declares the creation time of this track (in seconds since midnight,

Jan. 1, 1904, in UTC time)

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

track_ID is an integer that uniquely identifies this track over the entire life-time of this
Track IDs are never re-used and cannot be zero.

duration is an integer that indicates the duration of this track (in the timescale indicated

modified (in
presentation.

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

in the Movie Header Box. If the duration of this track cannot be determined then duratio

1s.
ayer specifies the front-to-back ordering of video tracks; tracks with lower numbers are

viewer. 0 is the normal value, and -1 would be in front of track 0, and so on.
glternate_group is an integer that specifies a group or collection of tracks.lf‘this field is
that contain alternate data for one another and different for tracks belonging to different
Only one track within an alternate group should be played or streamed at any one time,
distinguishable from other tracks in the group via attributes such, as bitrate, codec, lang
size etc. A group may have only one member.

combining them according to their volume, and then using the overall Movie Header Box
setting; or more complex audio composition (e.g. MREG-4 BIFS) may be used.

(0,0,0x40000000).

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

rolume is a fixed 8.8 value specifying the track's relative audjo volume. Full volume is 1.0 (0
is the normal value. Its value is irrelevant for a purely visual-track. Tracks may be compos

the track represented by the matrix. The pixel dimensions of the images are the default vg

e timescale
h is set to all

closer to the

0 there is no

information on possible relations to other tracks. If this field is not 0, it sheuld be the saine for tracks

such groups.
and must be
hage, packet

x0100) and
ed by
olume

atrix provides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1), hex

These need
the sample
sformation of
lues.

8.3.3 Track Reference Box

8.3.3.1  Definition

Box [Type: “tref

Contpiner: Track Box (“trak’)

Mandlatory: No

Quantity:  Zero ar one
e references
s. A content
scribes. The
decoding of

. ; dependency
can, for example, be used for indicating the dependencies between hint tracks documenting layered IP
multicast over RTP.

Exactly one Track Reference Box can be contained within the Track Box.

If this box is not present, the track is not referencing any other track in any way. The reference array is sized
to fill the reference type box.

© ISO/IEC 2012 — All rights reserved
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8.3.3.2

aligned (8
}

aligned (8

Box (reference_type)

Syntax

)

class TrackReferenceBox extends Box(‘'tref’)

{

) class TrackReferenceTypeBox (unsigned int (32) extends

{

reference_type)

unsigned int(32) track_IDs|[];
}
8.3.3.3 Semantics
The Track Rabme@auaﬂab&%&-wﬁemm&»ge—bexes.—'l
track_[[D is an integer that provides a reference from the containing track to another track ‘ip the
presentation. track _|IDs are never re-used and cannot be equal to zero.
The reflerence_type shall be set to one of the following values, or a value registered orfrom a defived
spedification or registration:
. ‘hint’  the referenced track(s) contain the original media for this hint track
o ‘cdsc’ this track describes the referenced track.
. ‘hind* this track depends on the referenced hint track, i.e.\itvShould only be used if the
referenced hint track is used.
. ‘vdep’ this track contains auxiliary depth video information for the referenced video track
J ‘vplx’ this track contains auxiliary parallax video information for the referenced yideo
track
8.3.4 Track Group Box
8.3.4.1 Defipition
Box Type: | ‘trgr
Container: | Track Box (*trak’)
Mandatory: | No
Quantity: Zero or one
This box engbles indication of greups of tracks, where each group shares a particular characteristic gr the
tracks withinf a group have a particular relationship. The box contains zero or more boxes, and the particular
characteristi¢ or the relationship’is indicated by the box type of the contained boxes. The contained Hoxes
include an identifier, whichvcan be used to conclude the tracks belonging to the same track group. The tfacks
that contain the same type of a contained box within the Track Group Box and have the same identifier yalue
within these [contained boxes belong to the same track group.
Track groupls shall not be used to indicate dependency relationships between tracks. Instead, the Track
Reference Boxis’used for such purposes.

8.3.4.2 Syntax

aligned(8)

}

aligned(8)
FullBox (track_group_type,

{

unsigned int (32)

// the

22

{

class TrackGroupBox('trgr')

class TrackGroupTypeBox (unsigned int (32) extends

version = 0, flags 0)

track_group_type)

track_group_id;
remaining data may be specified for a particular track_group_type
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8.3.4.3 Semantics

track_group_type indicates the grouping type and shall be set to one of the following values, or a value
registered, or a value from a derived specification or registration:

'msrc' indicates that this track belongs to a multi-source presentation. The tracks that
have the same value of track group_id within a Group Type Box of
track_group_type 'msrc' are mapped as being originated from the same source. For
example, a recording of a video telephony call may have both audio and video for both
participants, and the value of 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

The
that
track]

8.4
8.4.1
8.4.1
Box

Cont
Man

tracks of the other participant.

pair of track_group_id and track_group_type identifies a track group within"the filg
contain a particular track group type box having the same value of track_group, 4ld*belong
group.

Track Media Structure

Media Box
A1 Definition
[ype: ‘mdia’

piner:  Track Box (*trak’)
atory: Yes

Quantity:  Exactly one

The

track].

8.41

alig

}
8.4.2

8.4.2.

Box
Cont
Man

media declaration container contains all the gbjects that declare information about the media

.2  Syntax

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

Media Header Box

1 Definition

[ype: ‘mahad”
piner:  Media Box (‘mdia’)
fatorys—Yes

Qua

tity: Exactly one

. The tracks
to the same

data within a

The media header declares overall information that Is media-independent, and relevant 10 characteristics of
the media in a track.

© ISO/IEC 2012 — All rights reserved
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8.4.2.2 Syntax
aligned(8) class MediaHeaderBox extends FullBox(‘mdhd’, version, 0) {
if (version==1) {
unsigned int(64) creation_time;
unsigned int(64) modification_time;
unsigned int(32) timescale;
unsigned int(64) duration;
} else { // version==
unsigned int(32) creation_time;
unsigned int(32) modification_time;
unsigned int(32) timescale:
unsfigned int(32) duration;
}
bit (1) pad = 0;
unsigngd int(5) [3] language; // I80-639-2/T language code
unsigngd int(16) pre_defined = 0;
}
8.4.2.3 Semantics
version is an integer that specifies the version of this box (0 or 1)
creatipn_time is an integer that declares the creation time of the mediann‘this track (in seconds g
midnight, Jan. 1, 1904, in UTC time)
modififation_time is an integer that declares the most recent time-the media in this track was
modjfied (in seconds since midnight, Jan. 1, 1904, in UTC time)
timescple is an integer that specifies the time-scale for this media; this is the number of time units
pasq in one second. For example, a time coordinate systém that measures time in sixtieths of a
secqnd has a time scale of 60.
duratipn 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.

langua
cods
is cg

8.4.3 Hang

8431 D
Box Type:
Container:
Mandatory:
Quantity:

This box wit

ye declares the language code for this miedia. See ISO 639-2/T for the set of three char

s. Each character is packed as the difference between its ASCII value and 0x60. Since the
nfined to being three lower-case letters; these values are strictly positive.

ler Reference Box

bfinition

‘hdlr’
Media Box (*md+ta) or Meta Box (*meta’)

Yes

Exactly one

in a Media Box declares the process by which the media-data in the track is presented, and

the nature of the imedia in a track. For example, a video track would be handled by a video handler.

ince

that

acter
code

thus,

This box when present within a Miefa Box, declares the structure or format of the 'meta ' boX conients.

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

An auxiliary video track is coded the same as a video track, but uses this different handler type, and is not
intended to be visually displayed (e.g. it contains depth information, or other monochrome or color two-
dimensional information). Auxiliary video tracks are usually linked to a video track by an appropriate track

reference.

24
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NOTE MPEG-7 streams, which are a specific kind of metadata stream, have their own ha
declared, documented in the MP4 file 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.

8.4.3.2 Syntax

aligned(8) class HandlerBox extends FullBox(‘hdlr’, wversion = 0, 0) {
unsigned int(32) pre_defined = 0;
unsigned int(32) handler_type;

(22N [ D] | al

ndler

type

g

8.4.3

1]

8.4.4 Media Information Box

. P 3
o ST ST et Ttz o7 reservet—=—"1o~

tring name;

.3 Semantics

rersion is an integer that specifies the version of this box
landler_type when present in a media box, is an integer containing one-of’the following va
value from a derived specification:

‘vide’ Video track

‘soun’ Audio track

‘hint’ Hint track

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

landler_type when present in a meta box, contains an appropriate value to indicate the for
meta box contents. The value ‘null’ can be us€d,in the primary meta box to indicate t
merely being used to hold resources.

bame is a null-terminated string in UTF-8 characters which gives a human-readable name
type (for debugging and inspection purposes):

8.4.

Box Type: ‘minf’

Con

Mandatory: Yes
Quantity:  Exactly one

This

8.442 Syntix

alig

1 Definition

iner: Media Box (*mdi@?)

box contains all'the objects that declare characteristic information of the media in the track.

med\(8) class MediaInformationBox extends Box(‘minf’) {

lues, or a

mat of the
atitis

for the track

3

8.45

8.4.5

Media Information Header Boxes

A Definition

Box Types: ‘vmhd’, ‘smhd’, "hmhd’, ‘nmhd’

Container: Media Information Box (*minf )

Mandatory: Yes

Quantity: Exactly one specific media header shall be present

© ISO/IEC 2012 — All rights reserved
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There is a different media information header for each track type (corresponding to the media handler-type);
the matching header shall be present, which may be one of those defined here, or one defined in a derived
specification.

8.4.5.2 Video Media Header Box

The video media header contains general presentation information, independent of the coding, for video
media. Note that the flags field has the value 1.

8.4.5.21 Syntax

aligned(8) class VideoMediaHeaderBox
extendp FullBox(‘vmhd’, wversion = 0, 1) {
templage unsigned int(16) graphicsmode = 0; // copy, see below
templage unsigned int(16) [3] opcolor = {0, 0, 0};

}

8.4.5.2.2 Semantics

version is an integer that specifies the version of this box
graphifsmode specifies a composition mode for this video track, from the following enumerated set,
whigh 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

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 Byntax

aligned(8) class SoundMediaHeaderBox

extendp FullBox(‘smhd’, version =30, 0) {
templage int(16) balance = 0;
const finsigned int(16) resexved = 0;

}

8.4.5.3.2 Bemantics
version is an integer that specifies the version of this box

balancg is a fixed-point-8.8 number that places mono audio tracks in a stereo space; 0 is centrg (the
nornmal value); fullleft is -1.0 and full right is 1.0.

8.4.54 Hint Media Header Box

The hint meglia‘header contains general information, independent of the protocol, for hint tracks. (A PDU is a
Protocol Data Unit.)

8.4.5.41 Syntax

aligned(8) class HintMediaHeaderBox
extends FullBox(‘hmhd’, version = 0, 0) {

unsigned int(16) maxPDUsize;
unsigned int(16) avgPDUsize;
unsigned int(32) maxbitrate;
unsigned int(32) avgbitrate;
unsigned int(32) reserved = 0;
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8.4.5.4.2 Semantics

version is an integer that specifies the version of this box

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

8.4.5.5 Null Media Header Box

Streams other than visual and audio (e.g., timed metadata streams) may use a null Media He

der Box, as

defined here.

8.4.8.51 Syntax

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

}
8.4.5.5.2 Semantics

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

8.5 | Sample Tables
8.5.1 Sample Table Box

8.5.1.1 Definition

Box [Type: ‘stbl’

Contpiner: Media Information Box (‘minf ‘)
Mangatory: Yes

Quantity:  Exactly one

The pample table contains allk\the time and data indexing of the media samples in a track. Usingg the tables

here] it is possible to locate samples in time, determine their type (e.g. I-frame or not), and de
size,|container, and offsetinto that container.

If the track that contains the Sample Table Box references no data, then the Sample Table Box d
to contain any sUb=boxes (this is not a very useful media track).

termine their

bes not need

If thg track“that the Sample Table Box is contained in does reference data, then the following slib-boxes are

required; Sample Description, Sample Size, Sample To Chunk, and Chunk Offset. Further,
Desdription Box shall contain at least one entry. A Sample Description Box is required because it

the Sample

contains the

data reference index field which indicates which Data Reference Box to use to retrieve the media samples.
Without the Sample Description, it is not possible to determine where the media samples are stored. The Sync

Sample Box is optional. If the Sync Sample Box is not present, all samples are sync samples.

Annex A provides a narrative description of random access using the structures defined in the Sample Table

Box.
8.5.1.2 Syntax

aligned(8) class SampleTableBox extends Box(‘'stbl’) {
}

© ISO/IEC 2012 — All rights reserved
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8.5.2 Sample Description Box

8.5.21

Box Types:
Container:
Mandatory:
Quantity:

Definition

‘stsd’

Sample Table Box (*stbl’)
Yes

Exactly one

The sample description table gives detailed information about the coding type used, and any initialization
information needed for that coding.

The informa
documented
specific infor

For video tr
tracks, a Me|
name.

For hint trac
used, and th

Multiple des

The ‘protoco
compression
extensions t
boxes; thesd

If the ‘forma
media samp

Note: {
followed
order bo
accept &

The sample
this media. ]
multiple of it
maximum nu
2 indicates s
channel assi

In video tra

lion stored in the sample description box after the entry-count is both track-type specif]

here, and can also have variants within a track type (e.g. different codings may Use’ difff
mation after some common fields, even within a video track).

acks, a VisualSampleEntry is used, for audio tracks, an AudioSampleEntry,‘and for met
faDataSampleEntry. Hint tracks use an entry format specific to their protocol; with an appro

xs, the sample description contains appropriate declarative data ferdhe streaming protocol
e format of the hint track. The definition of the sample description’is specific to the protocol.

Criptions may be used within a track.

" and ‘codingname’ fields are registered identifiers thatyuniquely identify the streaming protoc
format decoder to be used. A given protocol of.cddingname may have optional or req
p the sample description (e.g. codec initializationparameters). All such extensions shall be
boxes occur after the required fields. Unrecognized boxes shall be ignored.

' field of a SampleEntry is unrecognized, neither the sample description itself, nor the assog
es, shall be decoded.

he definition of sample entries, specifies boxes in a particular order, and this is usually
in derived specifications. Formaximum compatibility, writers should construct files respectin
th within specifications and:as’implied by the inheritance, whereas readers should be prepar
ny box order.

ate, samplesize and-channelcount fields document the default audio output playback form
'he timescale for an audio track should be chosen to match the sampling rate, or be an in
to enable sample-accurate timing. ChannelCount is a value greater than zero that indicate
mber of channels that the audio could deliver. A ChannelCount of 1 indicates mono audio
tereo (left/night). When values greater than 2 are used, the codec configuration should identif
gnment:

’

c as
erent

data
riate

being

ol or
uired
vithin

iated

also
g the
ed to

at for
teger
s the

and
y the

Cksy”the frame_count field must be 1 unless the specification for the media format exp

licitly

documents

his template field and permits larger values. That specification must document both how the

individual frames of video are found (their size information) and their timing established. That timing might be
as simple as dividing the sample duration by the frame count to establish the frame duration.

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

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

The width and height in the video sample entry document the pixel counts that the codec will deliver; this
enables the allocation of buffers. Since these are counts they do not take into account pixel aspect ratio.
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The pixel aspect ratio and clean aperture of the video may be specified using the ‘pasp’ and ‘clap’
sample entry boxes, respectively. These are both optional; if present, they over-ride the declarations (if any) in
structures specific to the video codec, which structures should be examined if these boxes are absent. For
maximum compatibility, these boxes should follow, not precede, any boxes defined in or required by derived
specifications.

In the PixelAspectRatioBox, hSpacing and vSpacing have the same units, but those units are unspecified:
only the ratio matters. hSpacing and vSpacing may or may not be in reduced terms, and they may reduce
to 1/1. Both of them must be positive.

They are defined as the aspect ratio of a pixel, in arbitrary units. If a pixel appears H wide and V tall, then
hSpgtimg/vSpacing s equat to =/ VT s means thata square o the aisptay that s pixetstattjneeds to be
n*vSpacing/hSpacing pixels wide to appear square.

NOTE When adjusting pixel aspect ratio, normally, the horizontal dimension of the video’is sca
(i.e. if the final display system has a different pixel aspect ratio from the video source).

NOTE It is recommended that the original pixels, and the composed transform, be carrie
pipeline as far as possible. If the transformation resulting from ‘correcting’ pixel” aspect ratio to

to the display characteristics, is a unity matrix, then no re-sampling need(be done. In particular, vig
be re-sampled more than once in the process of rendering, if at all possible.

led, if needed

i through the
B square grid,

normalizing to the track dimensions, composition or placement (e.g. track and/or movie matrix), and normalizing

eo should not

There are notionally four values in the CleanApertureBox. Thesg-parameters are represented ps 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 positivel-and N may be positive or ngpgative. For
cledanApertureWidth and cleanApertureHeight, both N and D must be positive.
NOTE These are fractional numbers for severakhreasons. 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 resjzed in the full
aperture, the exact expression for the clean @perture 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.
Congidering the pixel dimensions as definéd by the VisualSampleEntry width and height. If pictyire centre of

the image is at pcxX and pcY, then horizOf f and vertOff are defined as follows:

Typic

The

The
cons

horizOff +
vertOff +

(width - 1)/2
(height - 1)/2;

pcX
pcyY

ally, horizOff and rertOff are zero, so the image is centred about the picture centre.
eftmost/rightmost pixel and the topmost/bottommaost line of the clean aperture fall at:

pcX
pcY

(cleanAperturewidth - 1) /2
(cleanApertureHeight - 1)/2;

+ H

audio_output format (samplerate, samplesize and channelcount fields) in the sample ent

y should be
o codec has

dered definitive only for codecs that do not record their own output configuration. If the aud

definifive information abouf the oufpuf formaf, it shall be taken as definitive; in this case the samplerate,
samplesize and channelcount fields in the sample entry may be ignored, though sensible values should be
chosen (for example, the highest possible sampling rate).

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

An optional bitrate box may be used in the URIMetaSampleEntry entry, as usual.
It may be the case that the URI identifies a format of metadata that allows there to be more than one ‘stated

fact’ within each sample. However, all metadata samples in this format are effectively ‘I frames’, defining the
entire set of metadata for the time interval they cover. This means that the complete set of metadata at any
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instant, for a given track, is contained in (a) the time-aligned samples of the track(s) (if any) describing that
track, plus (b) the track metadata (if any), the movie metadata (if any) and the file metadata (if any).

If incrementally-changed metadata is needed, the MPEG-7 framework provides that capability.

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

Colour information may be supplied in one or more ColourlnformationBoxes placed in a VisualSampleEntry.
These should be placed in order in the sample entry starting with the most accurate (and potentially the most
difficult to process), in progression to the least. These are advisory and concern rendering and colour
conversion, and there is no normative behaviour associated with them; a reader may choose to use the most

suitable. A

. p , . K
otourinformationBoxwithrarmurmknownrcotour type may be-ignored:

If used, an |

C profile may be a restricted one, under the code ‘rICcc’, which permits simpler-proceg

That profile ghall be of either the Monochrome or Three-Component Matrix-Based class of input iprofile
defined by 1I$0 15076-1. If the profile is of another class, then the ‘prof’ indicator must be used.

If colour infdrmation is supplied in both this box, and also in the video bitstream, this bex takes preceds

and over-rid

NOTE W
assistance if {
profile.

8522 S

aligned (8
extend
const
unsign

class Hin
unsign

}

class Bit
unsign
unsign
unsign

3

class Met

}

s the information in the bitstream.

hen an ICC profile is specified, SMPTE RP 177 “Derivation of Basic Television Color Equations” may
here is a need to form the Y'CbCr to R'G'B' conversion matrix for the color‘primaries described by th

yntax

abstract class SampleEntry (unsigned awt (32) format)
Box (format) {
insigned int (8) [6]

,d int (16)

=]

reserved 0;
data_reference_index;

- SampleEntry () {

bd int (8) data

extends SampleEntry
[1;

(protocol)

RateBox extends Boxf{“btrt’) {

,d int (32) bufferSizeDB;
,d int (32) maxBitrate;
,d int (32) avgBitrate;

bDataSamplekEntry (codingname) extends SampleEntry (codingname) {

sing.
S, as

ence,

be of
b |ICC

class XMLMetabataSampleEntry () extends MetaDataSampleEntry (’'metx‘) {
string content_encoding; // optional
string nhamespace;
string schema_location; // optional
BitRateBox (); // optional
}
class TextMetaDataSampleEntry () extends MetaDataSampleEntry (‘mett’) {

string content_encoding; // optional
string mime_format;
BitRateBox (); // optional

30
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aligned(8) class URIBox
extends FullBox(‘uri ', version = 0, 0) {
string theURI;
}

aligned(8) class URIInitBox
extends FullBox(‘uriI’, version = 0, 0) {
unsigned int(8) uri_initialization_datall;

}

class URIMetaSampleEntry () extends MetaDataSampleEntry (’'urim‘) {
URIbox the_label;
'['DTTV\-=+—'D Sz ':v\'=i—; pi—-: nal
NPEG4BitRateBox () ; // optional

/ Visual Sequences

clags PixelAspectRatioBox extends Box(‘'‘pasp’) {
ynsigned int(32) hSpacing;
ynsigned int(32) vSpacing;

clags CleanApertureBox extends Box(‘clap’) {
ynsigned int(32) cleanApertureWidthN;
ynsigned int(32) cleanApertureWidthD;

ynsigned int(32) cleanApertureHeightN;
ynsigned int(32) cleanApertureHeightD;

ynsigned int(32) horizOffN;
ynsigned int(32) horizOffD;

ynsigned int(32) vertOffN;
ynsigned int(32) vertOffD;

clags ColourInformationBox extends Box(‘'‘colr’){
ynsigned int(32) colour_type;
i1f (colour_type ==".‘nclx’) /* on-screen colours */

unsigned int (16) colour_primaries;
unsigned int (16) transfer_characteristics;
unsigned\dnt (16) matrix_coefficients;
unsighed int (1) full_range_flag;
unsdilgned int(7) reserved = 0;

g¢lgenif (colour_type == ‘rICC’)

ICC_prorile; restricted ICC protile
}
else if (colour_type == ‘prof’)
{
ICC_profile; // unrestricted ICC profile
}
}

class VisualSampleEntry (codingname) extends SampleEntry (codingname) {
unsigned int(16) pre_defined = 0;
const unsigned int(16) reserved = 0;
unsigned int(32) [3] pre_defined = 0;
unsigned int(16) width;
unsigned int(16) height;
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template unsigned int(32) horizresolution = 0x00480000; // 72 dpi
template unsigned int(32) vertresolution = 0x00480000; // 72 dpi
const unsigned int(32) reserved = 0;

template unsigned int(16) frame_count = 1;

string[32] compressorname;

template unsigned int(16) depth = 0x0018;

int (16) pre_defined = -1;

// other boxes from derived specifications

CleanApertureBox clap; // optional

PixelAspectRatioBox pasp; // optional

// Audia Sequenceg

class AudfoSampleEntry (codingname) extends SampleEntry (codingname) {
const pnsigned int(32)[2] reserved = 0;
templage unsigned int(16) channelcount = 2;
templafge unsigned int (16) samplesize = 16;
unsigngd int(16) pre_defined = 0;
const pinsigned int(16) reserved = 0 ;
templafpe unsigned int (32) samplerate = { default samplerate ofymedial<<16;

aligned(8) class SampleDescriptionBox (unsigned int(32) handler_type)
extendg FullBox('stsd', 0, 0){

int i
unsigngd int(32) entry_count;
for (i|= 1 ; 1 <= entry_count ; i++){
swifch (handler_type) {
rase ‘soun’: // for audio tracks
AudioSampleEntry () ;
break;
rase ‘vide’: // for video tracks
VisualSampleEntry () ;
break;
fase ‘hint’: // Hint track
HintSampleEntry () ;
break;
rase ‘meta’: // Metadata track
MetadataSampleEntky () ;
break;
}
}

}
8.5.2.3 Seémantics

version is(@n‘integer that specifies the version of this box

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

SampleFntry IS e appropriate Sampie entry:

data_reference_index is an integer that contains the index of the data reference to use to retrieve
data associated with samples that use this sample description. Data references are stored in Data
Reference Boxes. The index ranges from 1 to the number of data references.

ChannelCount is the number of channels such as 1 (mono) or 2 (stereo)
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SampleSize is in bits, and takes the default value of 16
SampleRate is the sampling rate expressed as a 16.16 fixed-point number (hi.lo)
resolution fields give the resolution of the image in pixels-per-inch, as a fixed 16.16 number
frame_count indicates how many frames of compressed video are stored in each sample. The default is
1, for one frame per sample; it may be more than 1 for multiple frames per sample
Compressorname iS a name, for informative purposes. It is formatted in a fixed 32-byte field, 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, I pixers
hSpacing, vSpacing: define the relative width and height of a pixel;
¢leanApertureWidthN, cleanApertureWidthD: a fractional number which defines thg exact clean
aperture width, in counted pixels, of the video image
¢leanApertureHeightN, cleanApertureHeightD: a fractional number which defings the exact
clean aperture height, in counted pixels, of the video image
HorizOffN, horizOffD: a fractional number which defines the horizontal offset of cl¢an aperture
centre minus (width-1)/2. Typically 0.
TertOffN, vertOf£D: a fractional number which defines the vertical offset of clean apgrture centre
minus (height-1)/2. Typically 0.
¢ontent_encoding - is a null-terminated string in UTF-8 characters, and provides a MIME type which
identifies the content encoding of the timed metadata. dtis defined in the same wgy as for an
ItemInfoEntry 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
‘application/x-BiM’ and ‘text/x-TeM’ shall be usedite/identify these encoding mechanisms.
namespace - gives the namespace of the schema for the timed XML metadata. This i§ needed for
identifying the type of metadata, e.g. gBSDwornAQoS [MPEG-21-7] and for decoding using XML aware
encoding mechanisms such as BiM.
gchema_location - optionally provides:an*URL to find the schema corresponding to the |namespace.
This is needed for decoding of the timed metadata by XML aware encoding mechanisms such as BiM.
mime_format - provides a MIME type which identifies the content format of the timgd metadata.
Examples for this field are ‘text/htmI’ and ‘text/plain’.
BufferSizeDB gives the size of'the decoding buffer for the elementary stream in bytes.
maxBitrate gives the maximum rate in bits/second over any window of one second.
gvgBitrate gives the avérage rate in bits/second over the entire presentation.
theURT is a URI formatted according to the rules in 6.2.4;
dri_initializatien_data is opaque data whose form is defined in the documentatiop of the URI
form.
g¢olour_type: an indication of the type of colour information supplied. For colour_type ‘nclx’:
these fields:are exactly the four bytes defined for PTM_COLOR_INFO( ) in A.7.2 of ISOJEC 29199-2
but netethat the full range flag is here in a different bit position
1CC_pxrofile: an ICC profile as defined in ISO 15076-1 or ICC.1:2010 is supplied.

8.5.3 “Degradation 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 each

sample. The size of the table, sample_count is taken from the sample_count in the Sample Size Box
('stsz'). Specifications derived from this define the exact meaning and acceptable range of the priority field.
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8.5.3.2 Syntax
aligned(8) class DegradationPriorityBox

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.

priorify -is integer specifying the degradation priority for each sample.
8.5.4 Sample Scale Box

(empty qub-clause)
8.6 TracK Time Structures
8.6.1 Tim¢ to Sample Boxes
8.6.1.1 Definition
The composijtion times (CT) and decoding times (DT) of samples<are derived from the Time to Sample Boxes,
of which thefe are two types. The decoding time is defined in the Decoding Time to Sample Box, giving| time
deltas betwgen successive decoding times. The compositiontimes are derived in the Composition Time to
Sample Box|as composition time offsets from decoding time."If the composition times and decoding timeps are
identical for| every sample in the track, then only the“Decoding Time to Sample Box is required] the
compositiontime to sample box must not be present.
The time to $ample boxes must give non-zero durations for all samples with the possible exception of th¢ last
one. Duratiops in the *stts’ box are strictly positive (non-zero), except for the very last entry, which may be

zero. This ru

be taken wh

zero duration established, in order to ‘abserve this rule. If the duration of the last sample is indeterminate
an arbitrary s

In the followi
samples are

offsets (the
frames mus
always the

duration of tll\e media in this track.

le derives from the rule that no.two time-stamps in a stream may be the same. Great care
bn adding samples to a stream, that the sample that was previously last may need to have a

mall value and a ‘dwell’ edit.
hg example, there is a sequence of |, P, and B frames, each with a decoding time delta of 10
stored as follows, with the indicated values for their decoding time deltas and composition

actual CTc«and DT are given for reference). The re-ordering occurs because the predict

sum of-the deltas of the preceding samples. Note that the total of the decoding deltas i

must
non-
, use

The
time
ed P

be decoded before the bi-directionally predicted B frames. The value of DT for a sample is

5 the

Table 2 — Closed GOP Example

GOP R B T T L R B N e B e e T e

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 |O 10 (30 [0 |0 |30 |0 |O
offset
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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

8.6.1.2 Decoding Time to Sample Box

8.6.1.2.1 Definition

Box Type: ‘stts’

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

Quantity:  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 samplesndmber. Each entry in the table gives the
number of consecutive samples with the same time delta, and, the delta of those samples. By adding the
deltals a complete time-to-sample map may be built.

The Pecoding Time to Sample Box contains decode time delta's: DT(n+1) = DT(n) + STTS(n) where STTS(n)
is the (uncompressed) table entry for sample n.

The sample entries are ordered by decoding time'stamps; therefore the deltas are all non-negative.

The DT axis has a zero origin; DT(i) = SUM¢(for j=0 to i-1 of delta(j)), and the sum of all deltas gives the length
of th¢ media in the track (not mapped to_the overall timescale, and not considering any edit list).

The Edit List Box provides the initial CT value if it is non-empty (non-zero).

8.6.1.2.2 Syntax

aligned(8) class PimeToSampleBox

¢xtends FullBoxA'stts’, version = 0, 0) {
ynsigned int (32) entry_count;

int 1i;

for (i=09<{1i < entry_count; i++) {
unsigned int(32) sample_count;
unisigned int(32) sample_delta;

3

For example with Table 2, the entry would be:

Sample count Sample-delta

14 10
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8.6.1.2.3

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.

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

sample_delta - is an integer that gives the delta of these samples in the time-scale of the media.
8.6.1.3 Composition Time to Sample Box
8.6.1.3.1 Definition
Box Type: |‘ctts’
Container: |Sample Table Box (*stbl’)
Mandatory: |No
Quantity:  [Zero or one
This box prpvides 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 nunbers
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 other, bdt the
offsets are s|gned. It is recommended that for the computed composition timestamps, there is exactly ong with
the value 0O (gero).
For either version of the box, each sample must have a unique composition timestamp value, that i, the

timestamp fq

It may be try
display the fi

When versio
relate the ¢
unknown se
this box, but
sample does
The compos
Hint tracks d

For example]

r two samples shall never be the same.

rst frame for longer, or a suitable fill colour).

n 1 of this box is used, the CompositionTeDecodeBox may also be present in the sample tal
omposition and decoding timelines. \When backwards-compatibility or compatibility wit
of readers is desired, version 0 of this box should be used when possible. In either versi
particularly under version 0, if it is_desired that the media start at track time 0, and the first n
not have a composition time of‘Q;-an edit list may be used to ‘shift’ the media to time 0.

tion time to sample table s optional and must only be present if DT and CT differ for any san
o not use this box.

in Table 2

Sample{count | Sample_offset
10

30

e that there is no frame to compose at time 0; the handling of this is unspecified (systems fnight

ble to
h an
bn of
nedia

hples.

36

0
30
0
10
30
0
30
0

1
1
2
1
2
1
1
2
1
2
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8.6.1.3.2 Syntax

aligned(8) class CompositionOffsetBox

extends FullBox(‘ctts’, version = 0, 0) {
unsigned int(32) entry_count;
int 1i;

if (version==0) {

for (i=0; i < entry count; i++) {

12:2012(E)

unsigned int(32) sample_count;
unsigned int(32) sample_offset;
}
}
¢lse 1f (version == 1) {

8.6.1.3.3 Semantics

8.6.14 Composition to Decode Box

8.6.1.4.1 Definition

Box

Contpiner: Sample Table Box (*stbl 4)

Man

Quantity:  Zero or one

Whe
timel

Note
any
For

leaves the pefiad from 0 to 1000 associated with no media sample. Player behaviour, and what

in th

be z¢ro, ermatch the beginning of the first edit.

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

for (i=0; i < entry_count; i++) {
unsigned int(32) sample_count;
signed int (32) sample_offset;

rersion - is an integer that specifies the version of this box.
ample_count is an integer that counts the number of consecutive samples that have the gi

ample_offset is an integer that gives the offset between CT and DT, such that CT(n
CTTS(n).

[ype: ‘cslg’

fatory: No

nes, and deal with some. of the ambiguities that signed composition offsets introduce.

that all these fields-apply to the entire media (not just that selected by any edits). It is recom
dits, explicit or.implied, not select any portion of the composition timeline that does not map
xample, if-the smallest composition time is 1000, then the default edit from 0 to the mg

interval, is undefined under these circumstances. It is recommended that the smallest co

ven offset.
) = DT(n) +

h signed composition offsets are used, this box may be used to relate the composition and decoding

mended that
to a sample.

tdia duration

s composed

mputed CTS

The composition duration of the last sample in a track might be (often is) ambiguous or unclear; the field for
composition end time can be used to clarify this ambiguity and, with the composition start time, 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

class CompositionToDecodeBox extends FullBox(‘cslg’,

Syntax

version=0, 0) {

signed int(32) compositionToDTSShift;
signed int (32) leastDecodeToDisplayDelta;
signed int(32) greatestDecodeToDisplayDelta;
signed int(32) compositionStartTime;
signed int(32) compositionEndTime;
}
8.6.1.4.3 Semantics
composftionToDTSShift: if this value is added to the composition times (as calculated by the

offsg
their
lea
( —
leastD
in th
greate
box
compos
of th
compos

larggst computed composition time (CTS) in the media of this track; if this field takes the value (

com
8.6.2 Synd

8.6.2.1

Box Type:
Container:
Mandatory:
Quantity:

This box pro
increasing o

If the sync sample box is not present, every sample is a sync sample.

8.6.2.2 S
aligned (8
extend
unsign
int 1i;

Definition

ts from the DTS), then for all samples, their CTS is guaranteed to be greater than or'eqt

DTS, and the buffer model implied by the indicated profile/level will be honoure
stDecodeToDisplayDelta is positive or zero, this field can be 0; otherwise it should’be at
| castDecodeToDisplayDelta)

s track
stDecodeToDisplayDelta: the largest composition offset in the ConipositionTimeToS4

position end time is unknown.

Sample Box

‘stss’

Sample Table Box (*stbl’)
No

Zero or one

vides a compact marking of thé sync samples within the stream. The table is arranged in strig
der of sample number.

yntax

clasg SyncSampleBox
5 FuldBox (‘stss’, version = 0, 0) {
~d, ant (32) entry_count;

CTS
al to
d; if
least

bcodeToDisplayDelta: the smallest composition offset in the CompositionTimeToSamplg box

mple

n this track

| tionStartTime: the smallest computed composition time (CTS)/for any sample in the media
s track

i tionEndTime: the composition time plus the composition -duration, of the sample with the

, the

y

for

}
}

8.6.2.3

(i=
unsigned int (32)

U; 1 < entry_count; 1++) {

sample_number;

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.
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8.6.3 Shadow Sync Sample Box

8.6.3.1 Definition

Box Type: ‘stsh’

Cont

ainer: 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
num
non-

entry in the ShadowSyncTable consists of a pair of sample numbers. The first entry (shado
per) indicates the number of the sample that a shadow sync will be defined for. Thiscshould
Eync sample (e.g. a frame difference). The second sample number (sync-samplesnumber)

sample number of the sync sample (i.e. key frame) that can be used when there is a'need for a

at, o
The

The

before, the shadowed-sample-number.

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

(edit
and

The
sha
sha

he track will play (and seek) correctly if it is ignored (though perhaps not optimally).

wed-sample-
always be a
ndicates the
sync sample

shadow sync samples are normally placed in an area of the track that is not presented durind normal play
bd out by means of an edit list), though this is not a requirement=The shadow sync table cah be ignored

hadowSyncSample replaces, not augments, the samplé_that it shadows (i.e. the next sample sent is

wed-sample-number+1). The shadow sync sample is-treated as if it occurred at the time of
ws, having the duration of the sample it shadows.

the sample it

Hintihg and transmission might become more complex if a shadow sample is used also as part of normal
playback, or is used more than once as a shadaow. In this case the hint track might need sepdrate shadow
syncp, all of which can get their media data from the one shadow sync in the media track, to

diffe

8.6.3

ali

}
8.6.3

ent time-stamps etc. needed in their headers.
.2  Syntax

imed (8) class ShadowSyncSampleBox
xtends FullBox(‘'stsh’, version = 0, 0) {
Insigned int (32) ¢ entry_count;
nt i;
or (i=0; i <‘entry_count; i++) {
unsigned. Mt (32) shadowed_sample_number;
unsignediint (32) sync_sample_number;

.3/, ~Semantics

allow for 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.

© 1SS0,

/IEC 2012 — Al rights reserved

39


https://iecnorm.com/api/?name=c9172440dc012e65bd738644c72729ab

ISO/IEC 15444-12:2012(E)

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:
1) does this sample depend on others (e.g. is it an I-picture)?
2) do np other samples depend on this one?
3) doeg this sample contain multiple (redundant) encodings of the data at this time-instant (possibly
diffefent dependencies)?

In the absenge of this table:

ync sample table (partly) answers the first question; in most video codecs;, I-pictures are
points,

ependency of other samples on this one is unknown.

xistence of redundant coding is unknown.

ing ‘trick’ modes, such as fast-forward, it is possible to use theffisst piece of information to I¢
independent]y decodable samples. Similarly, when performing random access, it may be necessary to log
the previous|sync sample or random access recovery point, and roll-forward from the sync sample or the
roll starting goint of the random access recovery point to the desired,point. While rolling forward, samples
which no others depend need not be retrieved or decoded.

The value of ‘sample_is_depended_on’ is independent of the, existence of redundant codings. HoweV
redundant doding may have different dependencies fromi-the primary coding; if redundant codingg
available, the¢ value of ‘sample_depends_on’ documents.only the primary coding.

A leading sample (usually a picture in video) isidefined relative to a reference sample, which is
immediately|prior sample that is marked as “safiple_depends_on” having no dependency (an | pictur
leading sample has both a composition time\before the reference sample, and possibly also a dec
dependency|on a sample before the reference sample. Therefore if, for example, playback and decoding
to start at tHe reference sample, those:samples marked as leading would not be needed and might n
decodable. A leading sample itself mustjtherefore not be marked as having no dependency.

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

The size of {he table, sample_count, is taken from the sample_count in the Sample Size Box (' st

with

also

cate
ate
pre-
on

er, a
are

the
e). A
bding
were
bt be

with
and
and
one,

or Compact fample Size Box (*stz2’).

8.6.4.2 Syntax

aligned(8) class SampleDependencyTypeBox
extends FullBox(‘sdtp’, 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: this sample is a leading sample that has a dependency before the referenced I-picture (and is
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;

‘I. ﬁlib Ddlllpic UIUUb Ulbpcl |u' UTll1 Utilclb (I IUt all i p;btulc),

2: this sample does not depend on others (I picture);

3: reserved

sample_is_depended_on takes one of the following four values:

0: the dependency of other samples on this sample is unknown;

1: other samples may depend on this one (not disposable);

2: no other sample depends on this one (disposable);

3: reserved

sample_has_redundancy takes one of the following four values;

0: it is unknown whether there is redundant coding in this sample;

1: there is redundant coding in this sample;

2: there is no redundant coding in this sample;

3: reserved

8.6.5§ EditBox

8.6.5.1 Definition

Box Type: ‘edts’

Contpiner: Track Box (‘trak’)
Mandlatory: No

Quantity: ~ Zero or one

An BEdit Box maps the presentationtime-line to the media time-line as it is stored in the file. The Edit Box is a
container for the edit lists.

The Edit Box is optional. In the absence of this box, there is an implicit one-to-one mapping of these time-lines,

and the presentation of-aitrack starts at the beginning of the presentation. An empty edit is used|to offset the
startftime of a track.

8.6.5.2 Syntax

aligned(8) class EditBox extends Box(‘edts’) {
}

8.6.6 Edit List Box

8.6.6.1 Definition

Box Type: ‘elst’
Container: Edit Box (‘edts”)
Mandatory: No

Quantity: ~ Zero or one

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.
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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:

Entry-count = 2

Segment-duration = 10 seconds

Medja-Time = -1
Medja-Rate = 1

Seginent-duration = 30 seconds (could be the length of the whole track)

Medja-Time = 0 seconds
Medja-Rate = 1

A non-empty edit may insert a portion of the media timeline that is n

ot present in“the initial movie, and is

present only|in subsequent movie fragments. Particularly in an empty initial movié of a fragmented movie file
(when therd are no media samples yet present), the segment_duratien{of this edit may be pero,
whereupon the edit provides the offset from media composition time to movie presentation time, for the movie
and subsequient movie fragments. It is recommended that such an edit be)lUsed to establish a presentation
time of O for [the first presented sample, when composition offsets are used:
For example|, if the composition time of the first composed frame is*20, then the edit that maps the medig| time
from 20 onwprds to movie time 0 onwards, would read:
Entry-count = 1
Segment-duration = 0
Medja-Time = 20
Medja-Rate = 1
8.6.6.2 Syntax
aligned(8) class EditListBox“éxtends FullBox(‘elst’, version, 0) {
unsigngd int(32) entr¥ count;
for (ifl; i <= entry~c¢count; i++) {
if |[(version==1)({
insigned int (64) segment_duration;
int (64) media_time;
} else { /A'wersion==0
insigned int (32) segment_duration;
int (32) media_time;
}
int ('I F) medl ::_V‘::i—a_-; vﬁ—agav"-
int (16) media_rate_ fraction = 0;
}
}
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
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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 0, then the edit is specifying a ‘dwell’: the media at media-time is presented for the

segment-duration. Otherwise this field shall contain the value 1.

Track Data Layout Structures

8.7.1_Data Information Box

8.7.1.1 Definition

Box

Contpiner: Media Information Box (‘minf ‘) or Meta Box (‘meta’)
Mandatory: Yes (required within *minf box) and No (optional within ‘meta’ box)
Quantity:  Exactly one

The

8.7.

ali

3

8.7.24 Data Reference Box

8.7.21 Definition

Box

Contpiner: Data Information Box (*dinf¥)
Mandgatory: Yes
Quantity:  Exactly one

The
the
this

If th

shall|be supplied inithe entry field.

The

ype: ‘dinf’

[ypes: ‘url ‘, ‘urn ', ‘dref’

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

g flag is set indicating that the data is in the same file as this box, then no string (not even ar

DataEntryBox within the DataReferenceBox shall be either a DataEntryUrnBox or a DataEntr,

jata information box contains objects that declare the location of thermedia information in a tifack.
1.2 Syntax
gned(8) class DataInformationBox extends Box/(‘'dinf’) {

ocation(s) of
es entries in

empty one)

yUrlBox.

NOTE Though the count is 32 bits, the number of items is usually much fewer, and is restrict

4l

ed by the fact

4+ 4L £ HOA | a—tlo latolla—: g laid
At Ui TCICTTTICT TTTUTA T UTC odITIpIC I[dUIT 15 Uy TU VIto

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

tran

sport operation.

8.7.2.2 Syntax

ali

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

}

aligned(8) class DataReferenceBox

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

(i=
DataEntryBox (entry_version,

for

}
}

8.7.2.3

versio
entry__
entry_-
entry__
data
data_e
and
reso
cont
flags
and
toth

8.7.3 Sam

8731 D
Box Type:
Container:
Mandatory:
Quantity:

This box cor
data itself to

There are tw

Semantics

0, 0) {

version
entry_count;
1++)

1; {

entry_flags) data_entry;

i <= entry_count;

h is an integer that specifies the version of this box

count is an integer that counts the actual entries

rersion is an integer that specifies the version of the entry format
Flags is a 24-bit integer with flags; one flag is defined (x000001) which-means that the n
is in the same file as the Movie Box containing this data reference.

htry is a URL or URN entry. Name is a URN, and is required in a URN entry. Location is a
is required in a URL entry and optional in a URN entry, wheréitgives a location to fin
urce with the given name. Each is a null-terminated string using UTF-8 characters. If the
bined flag is set, the URL form is used and no string is present;‘the box terminates with the 4
field. The URL type should be of a service that delivers afile (e.g. URLs of type file, http, ftp
which services ideally also permit random access. Relative URLs are permissible and are re
e file containing the Movie Box that contains this data.reference.

ble Size Boxes

bfinition

‘stsz’, ‘stz2’

Sample Table Box (*stbl’)

Yes
Exactly one variant must be. present

nedia

URL,
i the
self-
ntry-
etc.),
ative

tains the sample count and a table giving the size in bytes of each sample. This allows the
be unframed. The total'number of samples in the media is always indicated in the sample co

0 variants of the'sample size box. The first variant has a fixed size 32-bit field for representin

sample sizes
size fields, t
version is pr

; it permits-defining a constant size for all samples in a track. The second variant permits s
save space when the sizes are varying but small. One of these boxes must be present; th
ferred-formaximum compatibility.

A sample size of zero is not prohibited in general, but it must be valid and defined for the

nt.

the
aller
first

44
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8.7.3.2 Sample Size Box

8.7.3.21 Syntax

aligned(8) class SampleSizeBox extends FullBox(‘'stsz’, version = 0, 0) {
unsigned int(32) sample_size;
unsigned int(32) sample_count;

if (sample_size==0) {
for (i=1; 1 <= sample_count; i++) {
unsigned int(32) entry_size;

3

8.7.3.2.2 Semantics

Tersion is an integer that specifies the version of this box
gample_size is integer specifying the default sample size. If all the samples dre the same gize, this field
contains that size value. If this field is set to 0, then the samples have diffefent sizes, and those sizes
are stored in the sample size table. If this field is not 0, it specifies the“constant sample [size, and no
array follows.
gample_count is an integer that gives the number of samples in the-track; if sample-size i$ 0, then it is
also the number of entries in the following table.

gntry size is an integer specifying the size of a sample, indexed by its number.

8.7.3.3 Compact Sample Size Box

8.7.3.3.1 Syntax

igned (8) class CompactSampleSizeBox e@xXtends FullBox(‘stz2’, version = (0, 0) {

ynsigned int(24) reserved = 0;

ynisgned int(8) field_size;

ynsigned int(32) sample_count

for (i=1; i <= sample_count; (i%+) {
unsigned int(field_size) entry_size;

8.7.3.3.2 Semantics

Yersion is an integerthat specifies the version of this box
tield_size is anlinteger specifying the size in bits of the entries in the following table; it shall take the
value 4, 8 or\16. If the value 4 is used, then each byte contains two values:
entry[i]<<4.# entry[i+1]; if the sizes do not fill an integral number of bytes, the last byte is padded with
Zeros.

gampleneount is an integer that gives the number of entries in the following table
gntry . size is an integer specifying the size of a sample, indexed by its number.

8.7.4—Sample To Chunk Box

8.7.41  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
extendp FullBox(‘stsc’, version = 0, 0) {
unsigngd int(32) entry_count;
for (ifl; i <= entry_count; i++) {
unsfigned int(32) first_chunk;
unsligned int(32) samples_per_chunk;
unsfigned int(32) sample_description_index;

}
8.7.4.3 Seémantics

version is an integer that specifies the version of this box

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

first_rhunk is an integer that gives the index of the first chunk in this run of chunks that sharg the
sampe samples-per-chunk and sample-description-index; the index of the first chunk in a track has the
valug 1 (the first_chunk field in the first record of thisdoox has the value 1, identifying that the¢ first
sample maps to the first chunk).

samplef_per_chunk is an integer that gives the number of samples in each of these chunks

sample| description_index is an integer that gives'the index of the sample entry that describef the
samples in this chunk. The index ranges from to the number of sample entries in the Sample
Des¢ription Box

8.7.5 Chunk Offset Box

8.7.5.1 Definition

Box Type: |‘stco’, ‘co64’

Container: |Sample Table Box (:.8tbl’)
Mandatory: [Yes

Quantity: Exactly one variant must be present

The chunk offset table.gives the index of each chunk into the containing file. There are two variants, permitting
the use of 32-bit or 64-bit offsets. The latter is useful when managing very large presentations. At most ohe of
these variangs will'Qecur in any single instance of a sample table.

Offsets are f —Ro = o-any-box-y g - s rring
to media data in files without any box structure. It does also mean that care must be taken when constructing
a self-contained 1SO 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 Syntax

aligned(8) class ChunkOffsetBox
extends FullBox(‘stco’, version = 0, 0) {
unsigned int(32) entry_count;
for (i=1; i <= entry_count; i++) {
unsigned int(32) chunk_offset;
}
}

aligned(8) class ChunkLargeOffsetBox

= P b P e e ) L oA L fal AY
CCeIICS T O rDoOoXx T CcoOov= 7 eSS TOoOITr = 9, U7/

ynsigned int(32) entry_count;
for (i=1; i <= entry_count; i++) {
unsigned int(64) chunk_offset;

~

3
]

8.7.5.3 Semantics

Yersion is an integer that specifies the version of this box

gntry_ count is an integer that gives the number of entries in the fellowing table

hunk_offset is a 32 or 64 bit integer that gives the offset of\the start of a chunk into ifs containing
media file.

8.7.4 Padding Bits Box

8.7.6.1 Definition

Box Type: ‘padb’

Contpiner: Sample Table (*stbl’)
Mandlatory: No

Quantity: ~ Zero or one

In sgme streams the media samples(do not occupy all bits of the bytes given by the sample gize, and are

padded at the end to a byte boundary. In some cases, it is necessary to record externally the number of
padding bits used. This table supplies that information.

8.7.4.2 Syntax

aligned(8) class.PaddingBitsBox extends FullBox(‘padb’, version = 0, 0) |
ynsigned imtEv32) sample_count;
int i;
for (i=0; i < ((sample_count + 1)/2); 1i++) {
bitE(1) reserved = 0;
bit (3) padl;
it (1) reserved = 0;
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 —a value from 0 to 7, indicating the number of bits at the end of sample (i*2)+1.
pad2 —a value from O 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 sub-samp[e s a configuous range of bytes of a sample. The specific definifion of a sub-sample shall be
supplied for |Ja given coding system (e.g. for ISO/IEC 14496-10, Advanced Video Coding). In the absenfte 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 prray
follows. The table is sparsely coded; the table identifies which samples have sub-sample structune by
recording th¢ difference in sample-number between each entry. The first entry in the table/fecords the sgmple
number of the first sample having sub-sample information.

NOTE It is possible to combine subsample_priority and discardable such that [when
subgample_priority is smaller than a certain value, discardable is 8et/to 1. However, since different
systgms may use different scales of priority values, to separate them is ‘safe to have a clean solutign for
discgrdable sub-samples.

8.7.7.2 Syntax

aligned(8) class SubSampleInformationBox

extendp FullBox(‘subs’, version, 0) {
unsigngd int(32) entry_count;
int 1,};
for (if0; i < entry_count; i++) {

unsfigned int(32) sample_delta;

unsfigned int (16) subsample_count;

if |[(subsample_count > 0) {

For (j=0; j < subsample_gount; j++) {

if (version == 1)
{

unsigned int (32Y subsample_size;
}
else
{

unsigned int(16) subsample_size;
}
unsigned int(8) subsample_priority;
unsigned int(8) discardable;
unsigned int(32) reserved = 0;

}
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-sample
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 sample
number of the first sample having sub-sample information, that is, the value is the difference between
the sample number and zero (0).
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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_size is an integer that specifies the size, in bytes, of the current sub-sample.

subsample_priority is an integer specifying the degradation priority for each sub-sample. Higher
values of subsample_priority, indicate sub-samples which are important to, and have a greater

impact on, the decoded quality.

discardable equal to 0 means that the sub-sample is required to decode the current sample, while

equal to 1 means the sub-sample is not required to decode the current sample but may

be used for

enhancements, e.g., the sub-sample consists of supplemental enhancement information (SEI)

messages.
8.7.§ Sample Auxiliary Information Sizes Box
8.7.8.1  Definition
Box [Type: ‘saiz’
Contpiner: Sample Table Box (*stbl’) or Track Fragment Box (' traf ')
Manglatory: No
Quantity:  Zero or More

Per-gample sample auxiliary information may be stored anywhere in the same file as the samp
for sglf-contained media files, this is typically in a MediaData box of a box from a derived spec
storgd either (a) in multiple chunks, with the number of samples per)chunk, as well as the numb
matdhing the chunking of the primary sample data or (b) in aksihngle chunk for all the sample
samyple table (or a movie fragment). The Sample Auxiliary Information for all samples contained w
chunk (or track run) is stored contiguously (similarly to sample data).

ble Auxiliary Information, when present, is always stored in the same file as the sample
bs as they share the same data reference (\dref’) structure. However, this data may

Sam
relat
anyw

Whe
form
aux |
is eit
Prote
aux |
parti
The

her sample auxiliary information is permitted or required may be specified by the brands ¢
bt in use. The format of the sample auxiliary information is determined by aux_in
|info_type and aux_info_type_parameter are omitted then the implied value of aux |
her (a) in the case of transformed content, such as protected content, the scheme_type in
ction Scheme Informationsbox or otherwise (b) the sample entry type. The default

|info_type_parametex_is 0. Some values of aux_info_type may be restricted to be uj

ypes are registered-at'the registration authority.

»)

7

Whilg¢ aux_info ‘type determines the format of the auxiliary information, several streams|
information having-the same format may be used when their value of aux_info_type_param
The semanti¢s )of aux_info_type_parameter for a particular aux_info_type value must
along with<specifying the semantics of the particular aux_info_type value and the imp

e data itself;
fication. It is

pr of chunks,
5 in a movie

ithin a single

5 to which it
be located

here within this file, using auxiliary information offsets (*saio ) to indicate the location of th¢ data.

r the coding
fo_type. If
linfo_type
cluded in the
alue of the
sed only with

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

of auxiliary
cter differs.
be specified
ied auxiliary

inforT;ration format.

This box provides the size of the auxiliary information for each sample. For each instance of th
must be a matching SampleAuxiliaryInformationOffsetsBox with the same
aux_info_type and aux_info_type_parameter, providing the offset information for t
information.

NOTE For discussions on the use of sample auxiliary information versus other mechanisms, see Annex
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8.7.8.2

aligned(8)
extends FullBox(‘saiz’,

{
if

3

unsigned int (8)
unsigned int (32)

if (de

(flags & 1)
unsigned int
unsigned int

444-12:2012(E)

Syntax

class SampleAuxiliaryInformationSizesBox
version 0, flags)

)
)

{
(32) aux_info_type;

(32) aux_info_type_parameter;

default_sample_info_size;
sample_count;

ault sample _info size 0) {

uns
}
}

8.7.8.3

aux_in
occy
shal
aux_in
aux

are determined by the value of aux_info_type.

defaul
whe
then
sample
Auxi
than
Auxi
than
Frag

initigl samples, and the remaining samples‘have no associated auxiliary information.

sample
indig

8.7.9 Sam

8791 D
Box Type:
Container:
Mandatory:
Quantity:

For an introg

Semantics

igned int(8) sample_info_size[ sample_count ];

Fo_type is an integer that identifies the type of the sample auxiliary information. At mos
rrence of this box with the same values for aux_info_type and aux_info_type_param
exist in the containing box.

fo_type_parameter identifies the “stream” of auxiliary information-having the same val
| info_type and associated to the same track. The semantics of \aux_info_type_param

-_sample_info_size is an integer specifying the sample. auxiliary information size for the
re all the indicated samples have the same sample auxiliary information size. If the size V
this field shall be zero.
| count is an integer that gives the number of samples for which a size is defined. For a Sa
iary Information Sizes box appearing in the Sample* Table Box this must be the same as, o

the sample_count within the Sample Size‘Box or Compact Sample Size Box. For a Sa
iary Information Sizes box appearing in a Track Fragment box this must be the same as, o

the sum of the sample_count entries within the Track Fragment Run boxes of the ]
ment. If this is less than the number -6f* samples, then auxiliary information is supplied fo

| info_size gives the size of the sample auxiliary information in bytes. This may be z¢

ate samples with no associated auxiliary information.

ble Auxiliary Information Offsets Box

efinition

‘saio’

Sample Table Box (*stbl’) or Track Fragment Box (' traf ')
No

Zero-or. More

uction to sample auxiliary information, see the definition of the Sample Auxiliary Information

one
Pter

e of
Pter

case
aries

mple
less
mple
less
[ rack
r the

ro to

Size

Box.

This box provides the position information for the sample auxiliary information, in a way similar to the chunk
offsets for sample data.
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8.7.9.2 Syntax

aligned(8) class SampleAuxiliaryInformationOffsetsBox
extends FullBox(‘saio’, version, flags)

{

if (flags & 1)

) aux_info_type;

{
unsigned int(
(32) aux_info_type_parameter;

32
unsigned int (32

}
unsigned int(32) entry_count;
if ( version == 0 ) {

unsigned int(32) offset[ entry_count ];

3
]

q

3
]

8.7.9

g

9q

8.8

8.8.1
8.8.1

Box
Cont
Man

aux_info_type and aux_info_type_parameter are defined as

1se {
unsigned int(64) offset[ entry_count ];

.3 Semantics

SampleAuxiliaryInformationSizesBox

ntry_ count gives the number of entries in the following table;<For a Sample Auxiliary
Offsets box appearing in a Sample Table Box this must(be'equal to one or to the
entry_count field in the Chunk Offset Box or Chunk ‘lkarge Offset Box. For a Sam
Information Offsets Box appearing in a Track Fragment box, this must be equal to o
number of Track Fragment Run boxes in the Track Fragment Box.

ffset gives the position in the file of the Sample,-Auxiliary Information for each Chu
Fragment Run. If entry_count is one, then the’'Sample Auxiliary Information for all Cht
is contiguous in the file in chunk or run order..When in the Sample Table Box, the offsets
In a track fragment box, this value is relative to the base offset established by the tra
header box (* t£hd’) in the same track fragment (see 8.8.14).

Movie Fragments

Movie Extends Box
1 Definition

[ype: ‘mvex’
piner:  Movie Box-(N\moov ')
fatory: No

Qua

This [box warrisyreaders that there might be Movie Fragment Boxes in this file. To know of all sa

trac

addgd te'that found in the Movie Box.

tity:  Zero or.one

, thesesMovie Fragment Boxes must be found and scanned in order, and their informa

in the

Information
value of the
ple Auxiliary
ne or to the

nk or Track
nks or Runs
are absolute.
ck fragment

mples in the
tion logically

There is a narrative infroduction to Movie Fragments in Annex A.

8.8.1

.2  Syntax

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

}

© ISO/IEC 2012 — All rights reserved
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8.8.2 Movie Extends Header Box
8.8.2.1  Definition

Box Type: ‘mehd’

Container: Movie Extends Box(‘mvex’)
Mandatory: No

Quantity:  Zero or one

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.

8.8.22 S

aligned (8
if (ve
uns
} else
uns
}
}

8.8.2.3

fragme

fragments (in the timescale indicated in the Movie Header-B0x). The value of this field correspon

the ¢
as u
box

8.8.3 Trac

8831 D
Box Type:
Container:
Mandatory:
Quantity:

This sets u
complexity ¢

The sample
Box, and sa
value. It has

Semantics

yntax

class MovieExtendsHeaderBox extends FullBox(‘mehd’, wversion,V0) {
Fsion==1) {

igned int(64) fragment_duration;

{ // version==0

igned int(32) fragment_duration;

uration of the longest track, including movie fragments! If an MP4 file is created in real-time,
sed in live streaming, it is not likely that the fragment_duration is known in advance an
may be omitted.

k Extends Box
bfinition

‘trex’

Movie Extends Box (' mvex®)

Yes

Exactly one for each track in the Movie Box

b default values™ Used by the movie fragments. By setting defaults in this way, space
Bn be saved inveach Track Fragment Box.

flags field in"'sample fragments (default_sample_flags here and in a Track Fragment Hg
mpleSflags and first_sample_flags in a Track Fragment Run Box) is coded as a
the following structure:

ht_duration is an integer that declares length of the présentation of the whole movie incliiding

ds to
such
i this

and

ader
2-bit

bit

unsigned
unsigned
unsigned
unsigned

bit
bit

unsigned

(4) 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;

(3)
(1)

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){
nsigned int(32) track_ID;

nsigned int (32) default_sample_description_index;
nsigned int(32) default_sample_duration;

nsigned int(32) default_sample_size;

nsigned int(32) default_sample_flags

8.8.3.3 Semantics

rack_id identifies the track; this shall be the track ID of a track in,the . Movie Box
efault_ these fields set up defaults used in the track fragments:

8.8.4 Movie Fragment Box

8.8.4.1 Definition

Box Type: ‘moof’
Contginer: File
Mandatory: No
Quantity: ~ Zero or more

The movie fragments extend the presentatioh in time. They provide the information that would prgviously have
been in the Movie Box. The actual samples are in Media Data Boxes, as usual, if they are in the same file.
The |data reference index is in the sample description, so it is possible to build incremental gresentations
where the media data is in files ether 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 contains a
Movie Fragment Header Box, and then one or more Track Fragment Boxes.

NOTE  There\is’ no requirement that any particular movie fragment extend all tracks present in the
movie header,\and there is no restriction on the location of the media data referred to by the novie
fragmentsidtowever, 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
pxtends FullBox('‘mrthd’, 0, 0){
unsigngd int(32) sequence_number;

}
8.8.5.3 Seémantics

sequenfe_number the ordinal number of this fragment, in increasing order
8.8.6 Track Fragment Box

8.8.6.1 Definition

Box Type: |‘traf’

Container: [Movie Fragment Box ('moof ")
Mandatory: |No

Quantity:  [Zero or more

Within the movie fragment there is a set of track fragments,Jzero or more per track. The track fragments in
turn contain|zero or more track runs, each of which dogument a contiguous run of samples for that frack.
Within these|structures, many fields are optional and can be defaulted.

It is possiblg to add 'empty time' to a track using-these structures, as well as adding samples. Empty inserts
can be used|in audio tracks doing silence suppression, for example.

8.8.6.2 Syntax

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

}
8.8.7 Track Fragment Header Box

8.8.7.1 Definition

Box Type: |\t€hd’

Container: TFrackFragmentBox(trat)
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.

The following flags are defined inthe 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
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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
0x000010 default-sample-size-present
0x000020 default-sample-flags-present
0x010000 duration-is-empty: this indicates that the duration provided in either default-sample-duration,
or by the default-duration in the Track Extends Box, is empty, i.e. that there are no samples for this
time interval. It is an error to make a presentation that has both edit lists in the Movie Box, and empty-

NOTE

sets
when

8.8.7

alid

oo o o o

8.8.7

8.8.8

8.8.8.

Box
Cont

duratior fragrents:

x020000 default-base-is-moof: if base-data-offset-present is zero, this indicates that, th
offset for this track fragment is the position of the first byte of the enclosing Movie Fr
Support for the default-base-is-moof flag is required under the ‘iso5’ brand, and-it shall n
brands or compatible brands earlier than iso5.

F The use of the default-base-is-moof flag breaks the compatibility to earlier brands of the file forn
he anchor point for offset calculation differently than earlier. Therefore, the defadlt:base-is-moof flag
earlier brands are included in the File Type box.

.2  Syntax

med (8) class TrackFragmentHeaderBox
extends FullBox(‘tfhd’, 0, tf_flags){
Insigned int (32) track_ ID;

/ all the following are optional fields
Insigned int(64) base_data_offset;
insigned int ) sample_descriptionsindex;
Insigned int(32) default_sample_duration;
Insigned int(32) default_sample_.size;
Insigned int(32) default_samplevflags

.3 Semantics

ase_data_offset the base offset to use when calculating data offsets
Track Fragment Run Box

1 Definition

[ype: tfun’
piner:  Track Fragment Box (' traf')

Man
Qua

jatory=-No
tity;\~ Zero or more

b base-data-
hgment Box.
bt be used in

at, because it
cannot be set

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 be defined.

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.
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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 are difference
frames, without supplying explicit flags for every sample. If this flag and field are used, sample-flags
shall not be present.
0x000100 sample-duration-present: indicates that each sample has its own duration, otherwise the

defa

ult is used.

0x000200 sample-size-present: each sample has its own size, otherwise the default is used.
0x000400 sample-flags-present; each sample has its own flags, otherwise the default is used.

0x0008

used

The compos
or unsigned.
composition

8.88.2 S

aligned (8

unsign
// the
signed
unsign
// all
{
uns
uns
uns
if

els

Sam

3l

8.8.8.3

sample

table
data_o
first_

0o 1 HH 3 £ 4 4 o 1 I HH A ££ i
J SdITTYICTUUTNTTPUSTUUTTTUTTICTTUTTOTLOTYTT OTTIL, TAUIT odallipIT Tido a LUINTTPUOSTUUTT LTS UTTo Tl \C.

for I/P/B video in MPEG).

tion offset values in the composition time-to-sample box and in the track run box may/be si
The recommendations given in the composition time-to-sample box concerning the luse of si
offsets also apply here.

yntax

class TrackRunBox
bxtends FullBox(‘trun’,

version, tr_flags) {

bd int (32) sample_count;

following are optional fields

int (32) data_offset;

bd int (32) first_sample_flags;

fields in the following array are optiénal
igned int(32) sample_duration;

igned int(32) sample_size;

igned int (32) sample_flags

(version == 0)

{ unsigned int (32) sample_composition_time_offset;

=)

{ signed int (32)
ble_count ]

samplélcomposition_time_offset;

Sémantics

| count the number of samples being added in this run; also the number of rows in the follg
(the rows can be/empty)

f fset is added*to the implicit or explicit data_offset established in the track fragment heg
sample_£X¥ags provides a set of flags for the first sample only of this run.

8.8.9 Movie Fragment Random Access Box

8.8.9.1  Definition
Box Type: ‘mfra’
Container: File
Mandatory: No
Quantity:  Zero or one

. as

gned
gned

wing

der.

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
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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.

8.8.9

.2  Syntax

aligned(8) class MovieFragmentRandomAccessBox
extends Box(‘'‘mfra’)

{
}

8.8.1

0 Track Fragment Random Access Box

8.8.1

Box
Cont
Man

0.1 Definition

[ype: ‘tfra’
piner:  Movie Fragment Random Access Box (‘mfra’)
fatory: No

Quantity: ~ Zero or one per track

Each

entry contains the location and the presentation time of the syrnc sample. Note that not every

sample in the track needs to be listed in the table.

The
the

8.8.1

alig
ext

bbsence of this box does not mean that all the samples’are sync samples. Random access i
trun’, ‘traf’ and *trex’ shall be set appropriately regardless of the presence of this bg

0.2 Syntax

med (8) class TrackFragmentRahdomAccessBox
ends FullBox(‘tfra’, versioen, 0) {
insigned int(32) track_Iby
onst unsigned int(26) ,reserved = 0;
Insigned int (2 length_size_of_traf_num;
Insigned int (2 length_size_of_trun_num;
Insigned int (2) length_size_of_sample_num;
Insigned int (32) \number_of_entry;
or(i=1; i <= siumber_of_entry; i++) {
if (version==1) {
unsigned int(64) time;
ungigned int(64) moof_offset;
telgey
unsigned int(32) time;
unsigned int(32) moof_offset;

—_ —

ot onad 4ot noth o £ £ i
F—E¥aE

g f il .
=

RS eo— Hoea—5=+= e

3+ =83
((length_size_of_trun_num+l) * 8)
((length_size_of_sample_num+1) *

unsigned in

t
unsigned int
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trun_number;
8) sample_number;

sync

hformation in
X.
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8.8.10.3 Semantics

track_ID is an integer identifying the track_1ID.

length_
length_

size_of_traf_num indicates the length in byte of the traf number field minus one.
size_of_trun_num indicates the length in byte of the trun_number field minus one.

length_size_of_sample_num indicates 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

indic

ates 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
traf_n
(the
trun_n
each
sample
‘tr

8.8.11 Movie Fragment Random Access Offset Box

8.8.11.1 D
Box Type:
Container:
Mandatory:
Quantity:

The Movie R
Fragment R
enclosing M
in the file thi
the Movie Fr

8.8.11.2 S

aligned (8
extends
unsign

3

toffset between the beginning of the file and the beginning of the ‘moof’.
imber indicates the *traf’ number that contains the sync sample. The number ranges fro
first *traf’ is numbered 1)in each ‘moof"’.

‘traf’.
| number indicates the sample number of the sync sample. The number ranges from 1 in
in ’ .

bfinition

‘mfro’

Movie Fragment Random Access Box (‘mfra’)
Yes

Exactly one

ragment Random Access Offset Box provides,a copy of the length field from the enclosing N
andom Access Box. It is placed last within' that box, so that the size field is also last i
bvie Fragment Random Access Box. When the Movie Fragment Random Access Box is als
5 permits its easy location. The size:field here must be correct. However, neither the presen|
agment Random Access Box, nor.its'placement last in the file, are assured.

yntax

class MovieFragmentRandomAccessOffsetBox
FullBox (‘mfro’~ wversion, 0) {
bd int (32) gize;

8.8.113 S

size is|an integer gives the number of bytes of the enclosing ‘mfra’ box. This field is placed at th
of thie.énclosing box to assist readers scanning from the end of the file in finding the *‘mfra’ box

mantics

s

hmber indicates the * trun’ number that contains the sync sample. The number ranges fronp 1 in

each

flovie
n the
b last
ice of

b |ast

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

aligned(8) class TrackFragmentBaseMediaDecodeTimeBox
¢xtends FullBox(‘tfdt’, wversion, 0) {

1f (version==1) {

unsigned int (64) baseMediaDecodeTime;

] else { // version==0

unsigned int (32) baseMediaDecodeTime;

3
]

8.8.12.3 Semantics

Yersion is an integer that specifies the version of this box-(0 or 1 in this specification).
haseMediaDecodeTime is an integer equal to the sum of the decode durations of all earligr samples in
the media, expressed in the media's timescale. 4{/does not include the samples added in the enclosing
track fragment.

8.8.113 Level Assignment Box

8.8.13.1 Definition

Box Type: ‘“leva’

Contpiner:  Movie Extends Box (\mvex )
Mandatory: No

Quanntity: Zero or one

Levels specify subsets(ofythe file. Samples mapped to level n may depend on any samples of levels m, where
m <4 n, and shall not depend on any samples of levels p, where p > n. For example, levels can|be specified
accofding to temporal level (e.g., temporal_id of SVC or MVC).

Levels cannot_be specified for the initial movie. When the Level Assignment box is present, it aipplies to all
movie fragments subsequent to the initial movie.

ie Fragment
boxes and the assomated Medla Data boxes p033|bly 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 In the context of DASH (ISO/IEC 23009-1), each subsegment indexed within a Subsegment Index box is a
fraction.

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:

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

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

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)
{

unsigngd int (8) level count;

for (jgl; j <= level_count; j++) {

uns
uns
uns
if

}

els

els
els
els

i gned int (32) track_id;

igned int (1) padding_flag;

i gned int(7) assignment_type;
(assignment_type == 0) {

insigned int(32) grouping_type;

b if (assignment_type == 1) {

insigned int(32) grouping_type;

insigned int (32) grouping_type_parametery;

b if (assignment_type == 2) {} // no .further syntax elements needed
 if (assignment_type == 3) {} // noufurther syntax elements needed
e if (assignment_type == 4) {

insigned int (32) sub_track_id;

bther assignment_type values dre reserved

8.8.13.3 Semantics

60

level_gount specifies the ‘number of levels each fraction is grouped into. level_count she
gredter than or equal t0 2:
track_Jid for loop entry.j specifies the track identifier of the track assigned to level j.

paddin
posi

y_flag equalto 1 indicates that a conforming fraction can be formed by concatenating
ive integef.number of levels within a fraction and padding the last Media Data box by zero

up tp the full_size that is indicated in the header of the last Media Data box. The semanti
padfling- £lag equal to 0 are that this is not assured.

assign
ass

neht~“type indicates the mechanism used to specify the assignment to a

Il be

any

bytes

s of

evel.

Lghment type values. grnafnr than 4 are reserved_while the semantics for the other value

5 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.
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;
1: as for assignment_type 0 except assignment is by a parameterized sample group;

2, 3: level assignment is by track (see the Subsegment Index Box for the difference in processing

of these levels)
4: the respective level contains the samples for a sub-track. The sub-tracks are specified thr

ough

the Sub Track box; other tracks are not affected and must have all their data in precisely one

level;
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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_parameter, if present, as those provided in this box.

grouping_type

and

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

8.8.1

level j.

4 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 Auxiliary Information Offsets Box are treated the same as the data_offset in the T«

k Fragment

Run pox, that is, they are relative to any base data offset established for that track fragment. IfmqQvie fragment

relative addressing is used (no base data offset is provided in the track fragment header)

?fnd auxiliary

inforfnation is present, then the default_base_is_moof flag must also be set in the'flags [of that track
fragment header.
If only one offset is provided, then the Sample Auxiliary Information for all theltrack runs in the fragment is
storgd 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’boexes, then the size of|the auxiliary
information is constant for the identified samples.
In addition, if:

4 this box is present in the movie box,

d anddefault_sample_info_size is non-zero-n the box in the movie box,

4 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 fragmént also; 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’ mechanism for representing a partition of the samples in a tragk. A sample
grouping is an assignment.of each sample in a track to be a member of one sample group,|based on a
grouping criterion. A sample group in a sample grouping is not limited to being contiguous samgles and may
contain non-adjacent.samples. As there may be more than one sample grouping for the samplgs in a track,
each| sample grouping has a type field to indicate the type of grouping. For example, a file might contain two
sample groupings-for the same track: one based on an assignment of sample to layers and anpther to sub-

presents the
ample group

entry for each sample group describing the propertles of the group. There may be multiple mstances 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 Sample to Group Box

8.9.2.1 Definition

Box Type: ‘sbgp’

Container: Sample Table Box (*stbl ‘) or Track Fragment Box (*traf’)
Mandatory: Na

Quantity:  [Zero or more.

This table cpn be used to find the group that a sample belongs to and the associated description of that
sample group. The table is compactly coded with each entry giving the index of the first saniple of a run of
samples with the same sample group descriptor. The sample group description ID is an index that referg to a
SampleGrolipDescription box, which contains entries describing the characteristics of\each sample group.

There may lpe multiple instances of this box if there is more than one sample grouping for the sampleg in a
track. Each|instance of the SampleToGroup box has a type code that distinguishes different sample
groupings. Within a track, there shall be at most one instance of this box witha¢particular grouping type| The
associated JampleGroupDescription shall indicate the same value for the'grouping type.

Version 1 ofthis box should only be used if a grouping type parameter is\sneeded.
8.9.2.2 Syntax

aligned(8) class SampleToGroupBox
extendp FullBox(‘sbgp’, version, 0)
{
unsigngd int(32) grouping_ type;
if (version == 1) {
unsfigned int(32) grouping_ typel\parameter;
}
unsigngd int(32) entry_count;
for (ifl; i <= entry_count; (I%*+)
{
unsfigned int(32) sample_count;
unsfigned int(32) grxoup_description_index;

}
8.9.2.3 Seémantics

version is afinteger that specifies the version of this box, either 0 or 1.

groupihg/type is an integer that identifies the type (i.e. criterion used to form the sample groups) of
the gamiple grouping and links it to its sample group description table with the same value for groliping
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 with 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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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
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’)

is a member

Mandlatory: No
Quantity:  Zero or more, with one for each Sample to Group Box.

This| description table gives information about the characteristics of sample groups. Thg descriptive

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

There may be multiple instances of this box if there is more than one sample grouping for the

samples in a

track. Each instance of the sampleGroupDescription box has a type tode that distinguishes different
sample groupings. Within a track, there shall be at most one instance of this box with a particdlar grouping

type| The associated sampleToGroup shall indicate the same value for'the grouping type.

The |nformation is stored in the sample group description box aftér-the entry-count. An abstract

entry type is

defined and sample groupings shall define derived types to represent the description of each sample group.

For (ideo tracks, an abstract VvisualSampleGroupEntry js used with similar types for audio an

scanning the array difficult.

8.9.32 Syntax

// $equence Entry

N hint tracks.

NOTE In version 0 of the entries the base classés for sample group description entries are ngither
boxes nor have a size is signaled. For this reason, use of version 0 entries is deprecated. When defjning
derived classes, ensure either that they have afixed size, or that the size is explicitly indicated wjith a
length field. An implied size (e.g. achieved by, parsing the data) is not recommended as this mpkes

abstract class SampleGroupDescriptionEntry (unsigned int(32) grouping_type)

absfract class VigualSampleGroupEntry (unsigned int (32) grouping_type) gxtends

SampleGroupDescriptionEntry (grouping_type)

abstracteclass AudioSampleGroupEntry (unsigned int(32) grouping_ type) extends

SampleGroupDescriptionEntry (grouping_type)
{
}

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

SampleGroupDescriptionEntry (grouping_type)
{
}
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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;

}

swifch (Manarer_typer <

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

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

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

8.9.3.3 Seémantics

versiof is an integer that specifies the version of this box:

groupihg_type is an integer that identifies the SampleToGroup box that is associated with
sample group description.

entry_fount is an integer that gives the number of.éntries in the following table.

defaulf_length indicates the length of every,group entry (if the length is constant), or zero (0) i
varigble.

description_length indicates the length\of an individual group entry, in the case it varies from
to entry and default_length is therefore 0.

8.9.4 Representation of group structures in Movie Fragments

Support for Bample Group structures within Movie fragments is provided by the use of the SampleToG

The Sampl
associated

this

f it is

entry

roup
and

d the
ex of
bn ID

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 valu
the grouping type.

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

e for

h 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
f i f —H— ——this process,
cal (and hence duplicate) definitions not be made in any SampleGroupDescription |box, but that
duplicates be merged and the indexes adjusted accordingly.

8.10| User Data
8.10/1 User Data Box

8.10/1.1 Definition

Box Type: ‘udta’

Contpiner: Movie Box (*moov’) or Track Box (*trak’)
Mandlatory: No

Quantity: ~ Zero or one

This |box contains objects that declare user information about the containing box and its data (présentation or
track]).

The User Data Box is a container box for informative user-data. This user data is formatted as a|set of boxes
with more specific box types, which declare more precisely their content.

Only|a copyright notice is defined in thisspecification.
8.10{1.2 Syntax

aligned(8) class UserDataBox extends Box(‘udta’) {

}
8.10Jj2 Copyright Box

8.10J2.1 Definition

Box [Type:~ ‘cprt’

Container: _User data box (*udta’)
Mandatory: No

Quantity: 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 different language codes.
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8.10.2.2 Syntax

aligned (8

extends FullBox(‘cprt’, version
const bit (1)
unsigned int (5) [3]

string

3

) class CopyrightBox

0, 0) {

pad = 0;
language; // I80-639-2/T language code

notice;

8.10.2.3 Semantics

languag

so—declares—the—language—code—forthe—folowing—text—See SO 639-2/T forthe—set—of

hree

chan
codq
notice
16 ig
8 stn

8.10.3 Trac

8.10.31

A typical pre
etc. Such a
played or s
subclause 8

All tracks in
between son
different bitr.

acter codes. Each character is packed as the difference between its ASCII value and 0x60
is confined to being three lower-case letters, so these values are strictly positive.

is a null-terminated string in either UTF-8 or UTF-16 characters, giving a copyright notice. If
used, the string shall start with the BYTE ORDER MARK (0xFEFF), to distinguish it/from a
ng. This mark does not form part of the final string.

k Selection Box

Introduction

file may include several video tracks, although, at any point in"time, only one of them shou
reamed. This is achieved by assigning all video tracks to the same alternate group.
3.2 for the definition of alternate groups.)

an alternate group are candidates for media selection, but it may not make sense to s
ne of those tracks during a session. One may fer.instance allow switching between video trag
htes and keep frame size but not allow switehing between tracks of different frame size. |

same manngr it may be desirable to enable selection = but not switching — between tracks of different

codecs or di

The distincti
addition to 4
alternate grq
switching du
frame size, h

For the casq
applies to ng

By labelling
attributes wh
to different s

ferent audio languages.

bn between tracks for selection and switching is addressed by assigning tracks to switch groy
Iternate groups. One alternate group may contain one or more switch groups. All tracks
up are candidates for media*selection, while tracks in a switch group are also availabl
ring a session. Different switch groups represent different operation points, such as diff]
igh/low quality, etc.

of non-scalable. hitstreams, several tracks may be included in a switch group. The same
n-layered scalable bitstreams, such as traditional AVC streams.

fracks wijthiattributes it is possible to characterize them. Each track can be labelled with a
ich can\be used to describe tracks in a particular switch group or differentiate tracks that b¢
witch groups.

The

UTF-
UTF-

Sentation stored in a file contains one alternate group per media type: one for video, one for audio,

d be
(See

witch
ks at
h the
ideo

psin
n an
e for
erent

also

ist of
tlong

8.10.3.2 Definition

Box Type:
Container:
Mandatory:
Quantity:

The track se

66

‘tsel’

User Data Box (*udta’)
No

Zero or One

lection 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

switch_group is an integer that specifies a group or collection of tracks. If this field is 0 (default value)
or If the Track Selection box is absent there is no information on whether the track can be used for
switching during playing or streaming. If this integer is not 0 it shall be the same for track$ 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.
gttribute_list is a list, to the end of the box, of attributes. The attributes in this.list shouldl be used as
descriptions of tracks or differentiation criteria for tracks in the same altefnate or switch|group. Each
differentiating attribute is associated with a pointer to the field or information that distihguishes the
track.

8.10.3.5 Attributes

The following attributes are descriptive:

Name Attribute  Description

Temporal scalability ‘tesc’  The track can be temporally scaled.

Fine-grain SNR ‘fgsc’  The track canbe'scaled in terms of quality.
scalability

Coarse-grain SNR ‘cgsc’  The track@an be scaled in terms of quality.
scalability

Spatial scalability ‘spsc’  Thestrack can be spatially scaled.

Region-of-interest ‘resc’  The track can be region-of-interest scaled.
scalability

View scalability ‘vwset~ The track can be scaled in terms of number of views.

The following attributes are differentiating:

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 packet size ‘mpsz’ Maxpacketsize field in RTP Hint Sample Entry

Medialtype ‘mtyp’ Handlertype in Handler box (of media track)

Media language ‘mela’ Language field in Media Header 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’)

Mandatory: Ne

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 to contain a ‘h

Hlxr’

box indicatinlg the structure or format of the ‘meta’ box contents. That metadata is located either within § box

within this bgx (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 other bgxes defined here may be defined as optional or mandatory for a given format. If they are Uised,

then they

documents
documents where in those files each item is located (e.g. in the common ease of multiple pictures stored i
same file). At most one meta box may occur at each of the file level, movie level, or track level, unless
are containef in an additional metadata container box (*meco’).

If an Item P
may have bgen protected and be un-readable unless the protection system is taken into account.

8.11.1.2 Syntax

aligned(8) class MetaBox (handler_typé&)
extendp FullBox(‘meta’, version.="0, 0) {

HandlefrBox (handler_type) theHandler;

PrimaryItemBox primary-\resource; // optional
DataInformationBox file~locations; // optional
ItemLofationBox itemvdocations; // optional
ItemPrptectionBox protections; // optional
ItemInfoBox Item_infos; // optional
IPMPCohtrolBox IPMP_control; // optional
ItemReferenceBox item_refs; // optional
ItemDafaBox item_data; // optional
Box bther_beXes|[]; // optional

}

8.11.1.3 Sfmantics

ust take the form specified here. These optional boxes include a\data-information box, which
ther files in which metadata values (e.g. pictures) are placed, and a item location box, which

n the
they

otection Box occurs, then some or all of the meta-data, including possibly the primary resource,

The structure or format of the metadata is declared by the handler. In the case that the primary data is
identified by a primary item, and that primary item has an item information entry with an item_type,

the handler type may be the same as the item_type.
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2 XML Boxes

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, one

of these forms may be used. The Binary XML Box may only be used when there is a single

binatization of the XML for that defined format as identified by the handler.

With
indic

8.11

Box
Cont
Man

Quantity: ~ Zero or one

The
their
even
syste
and {

The
bassg
be fr

n an XML box the data is in UTF-8 format unless the data starts with a byte-orderémark (
htes that the data is in UTF-16 format.

2.2 Syntax

med (8) class XMLBox
extends FullBox(‘xml ’, version = 0, 0) {
tring xml;

ined (8) class BinaryXMLBox
extends FullBox(‘bxml’, version = 0, 0) ¢{
insigned int(8) datall; // to end of box

3 The Item Location Box

3.1 Definition

[ype: ‘iloc’
piner:  Meta box (*meta’)
latory: No

tem location box provides-a directory of resources in this or other files, by locating their cg
offset within that file, and their length. Placing this in binary format enables common handling
by systems which~do not understand the particular metadata system (handler) used. Fo
m might integrdte)all the externally referenced metadata resources into one file, re-adjustir
ile references ‘accordingly.

box starts)with three or four values, specifying the size in bytes of the offset field, 1
_offset field, and, in version 1 of this box, the extent_index fields, respectively. These
b the set {0, 4, 8}.

well-defined

BOM), which

ntaining file,
of this data,
example, a
g file offsets

ength field,
values must

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)

(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:

into the file, idat box, or other item) is implied.

If the offset is not identified (the field has a length of zero), then the beginning of the source (offset 0

If th
Refg
havs
avoi

The size of t
NOT]

The data-ref]
an index intd

Some refere]
might be ‘ing

field ‘base offset’ provides an additional offset for offset calculations'\within that contained data. For exam

an MP4 file
section are r

If an item i
information 4
from unprote

For maximu
construction|

81132 S

aligned (8
unsign
unsign
unsign
if (ve

uns
else
uns

B Tengih 1S not specified, or speciied as zero, then the entire length of the source Is Im
rences into the same file as this metadata, or items divided into more than one extent, s
an explicit offset and length, or use a MIME type requiring a different interpretation pf.the fi
1 infinite recursion.

ne item is the sum of the extent lengths.

= Extents may be interleaved with the chunks defined by the sample tables of tracks.
erence index may take the value 0, indicating a reference into the §ame file as this metada
the data-reference table.

nced data may itself use offset/length techniques to address‘resources within it (e.g. an MP
luded’ in this way). Normally such offsets are relative to the' beginning of the containing file

s included within a file formatted to this specification;.then normally data-offsets within that
blative to the beginning of file; the base offset adds to those offsets.

pply to the source items after they have been de-protected. That is, the target item data is fo
cted source data.

m compatibility, version 0 of this box should be used in preference to version 1
| method==0, when possible.

yntax

class ItemlLoeatfionBox extends FullBox(‘'iloc’, wversion, 0) {
bd int (4) of\fset_size;

bd int (4) Tength_size;

bd int (4) base_offset_size;

sion )

i gned \Int (4)

index_size;

i ghed int (4) reserved;

AN Int (16) ditem count:

blied.
hould
e, to

a, or

4 file

The
Dle, if
MP4

5 constructed from other items, and those¢source items are protected, the offset and Igngth

rmed

with

unsign

for

if

unsigned
unsigned

3

unsigned int (16)
unsigned int (base_offset_size*8)
unsigned int (16)

for

if

(i=
unsigned int (16)

0; i<item_count; i++) {
item_ID;
== 1) {
int (12)
int (4)

(version
reserved = 0;
construction_method;

data_reference_index;
base_offset;
extent_count;

j++) |

(index_size > 0)) {
extent_index;

(j=0; j<extent_count;
((version == 1) &&
unsigned int (index_size*8)

3

unsigned int(offset_size*8) extent_offset;
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unsigned int (length_size*8) extent_length;

8.11.3.3 Semantics

12:2012(E)

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.
nuex_biée ib idkcll fl UITI tilc Db‘i {G, 4, 8} dlluI illulibdicb ﬁ 1< icngﬂl ill bytca Uf tilc exLlell L_i[ldeX f|e|d
item_count counts the number of resources in the following array.
item_IDis an arbitrary integer ‘name’ for this resource which can be used to refer to jt{(e.g. in a URL).
onstruction_method is taken from the set O (file), 1 (idat) or 2 (item)
dJata-reference-index is either zero (‘this file’) or a 1-based index into the data réferencgs in the data
information box.
hase_offset provides a base value for offset calculations within /the referenced data. If
base_offset_sizeis 0, base_offset takes the value 0, i.e. it is unused.
¢xtent_count provides the count of the number of extents into which the resource is fragmented; it
must have the value 1 or greater
¢xtent_index provides an index as defined for the construction-method
gxtent_offset provides the absolute offset in bytes from the-beginning of the containing file, of this
item. If offset_sizeis 0, off£set takes the value 0
g¢xtent_length provides the absolute length in bytes ©f this metadata item. If lengtH _size is O,

8.11}4 Primary Item Box

8.11J4.1 Definition

Box Type: ‘pitm’

Contpiner: 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 tha
elsewhere, or divided inteéxtents; or the primary metadata may be contained in the meta-box (e.

box)
prim

8.11

alig

length takes the value 0. If the value is 0, thend length of the item is the length
referenced file.

Either this box must occur, or there must be a box within the meta-box (e.g. an XML box) ¢
bry informationyin the format required by the identified handler.

4.2 Syntax

med/ 8) class PrimaryItemBox

bf the entire

I it be stored
g. in an XML
bntaining the

tande T 11D (N o 7 Iz
E22S S t 233

A

unsigned int (16)

}
8.11.

ro 1 on
25 R === —aS s = +

P

item_ ID;

4.3 Semantics

item_ID is the identifier of the primary item
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8.11.5 Item Protection Box
8.11.5.1 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.

81152 S

aligned (8
ext
unsign
for (i
Pro
}
}

8.11.6 Item

8.11.61 D
Box Type:
Container:
Mandatory:
Quantity:

The ltem inf
may optiona
changed the
reader shoul
an IPMP seg

This box cor
item_IDin

Three versid
specified by
referenced h
delivery tran
by a 32-bit

MIME type g

yntax

class ItemProtectionBox
bnds FullBox (‘ipro’, version
bd int (16) protection_count;
=1; i<=protection_count; i++) {
fectionSchemeInfoBox protection_information;

0, 0) {

Information Box
bfinition

‘iinf’

Meta Box (‘meta’)
No

Zero or one

brmation box provides extra information_about selected items, including symbolic (‘file’) nam
ly occur, but if it does, it must be interpreted, as item protection or content encoding may

d first un-protect the item, and then decode the item’s content encoding. If more control is ne
uence code may be used.

tains an array of entries,\and each entry is formatted as a box. This array is sorted by incre
the entry records.

ns of the item info~entry are defined. Version 1 includes additional information to version
an extension ‘type. For instance, it shall be used with extension type 'fdel' for items th3
y the file partition box (' fpar '), which is defined for source file partitionings and applies
smissions. )Version 2 provides an alternative structure in which metadata item types are indi
typically*4-character) registered or defined code; two of these codes are defined to indic
r metadata typed by a URI.

es. It
have

format of the data in the item. If both content encoding and protection are indicated for an item, a

eded,

hsing

0 as
t are
o file
cated
hte 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.
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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.

A = -
[

< P P . 4 P BEA : el ' ' PR LY
Thel STOIC, 1€ USE U1 UTEST SUUTWICS 10U VIFLEO=7 15 Ucpretdicu (aliu uridocurticrineu).

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

8.11/6.2 Syntax

aligned(8) class ItemInfoExtension(unsigned int (32) extension__type)

aligned(8) class FDItemInfoExtension() extends ItemInfoExtension

gtring content_location;
gtring content_MD5;
ynsigned int(64) content_length;
ynsigned int (64) transfer_length;
ynsigned int (8) entry_count;

for (i=1; i <= entry_count; 1i++)
unsigned int(32) group_id;

aligned(8) class ItemInfoEntry
extends FullBox(‘'infe’, versien, 0) {

i1f ((version == 0) | (versioni== 1)) {
unsigned int(16) item_IDy
unsigned int(16) itemgsprotection_index
string itemvyname;
string content_type;
string c¢ontent_encoding; //optional
3
P
1f (version == IN{
unsigned int¥32) extension_type; //optional
ItemInfoEXtension (extension_type) ; //optional

1f (version* ==

('fdel”

2) |
unsigned int(16) item_1ID;
unsigned int(16) item_protection_index;
unsigned int(32) item_type;
cfr'iﬂg 'H‘om_ﬂnmo,-
if (item_type=='mime’) {
string content_type;
string content_encoding; //optional
} else if (item_type == ‘uri ‘) {
string item_uri_type;
}
}
}
aligned(8) class ItemInfoBox
extends FullBox(‘'iinf’, wversion = 0, 0) {
unsigned int(16) entry_count;
ItemInfoEntry[ entry_ count ] item_infos;
}
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8.11.6.3 Semantics

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’

conten

is cg

item_u
conten
bina

Congent-Encoding for HTTP/1.1. Some possible values are “gzip”, “compress” and\ deflate”. An e
string indicates no content encoding. Note that the item is stored after the content encoding has
applled.

extensfon_type is a printable four-character code that identifies the extension fields of version 1
respect to version 0 of the Item information entry.

contenf_location is a null-terminated string in UTF-8 characters containing the URI of the fi
defined in HTTP/1.1 (RFC 2616).

conten

HTT

conten
transf

equal to content length if no content encoding is applied (see above).

entry_.
group_

8.11.7 Addi

81171 D
Box Type:
Container:
Mandatory:
Quantity:

The addition|
the file, in

accompanie
metadata co

box compleme

- _type is a null-terminated string in UTF-8 characters with the MIME type of the item. If the
ntent encoded (see below), then the content type refers to the item after content decoding.
i_type is a string that is an absolute URI, that is used as a type indicator.

- _encoding is an optional null-terminated string in UTF-8 characters used to indicate thg
ry file is encoded and needs to be decoded before interpreted. The values are“as defing

_MD5 is a null-terminated string in UTF-8 characters containing an MD5 digest of the file
P/1.1 (RFC 2616) and RFC 1864.

-_length gives the total length (in bytes) of the (un-encoded) file.

er_length gives the total length (in bytes) of the (encoded) file. Note that transfer leng

Fount provides a count of the number of entries’in the following array.

tional Metadata Container Box
bfinition
‘meco’
File, Movie Box (*meov’), or Track Box (* trak’)
No
Zero or one

al metadata“container box includes one or more meta boxes. It can be carried at the top le

item

t the
d for

mpty
been
with

e as

See

th is

[D indicates a file group to which the file item (source file) belongs. See 3GPP TS 26.346 for
mor¢ details on file groups.

he Movie/Box (‘moov’), or in the Track Box (‘trak’) and shall only be present if|i
) by a meta box in the same container. A meta box that is not contained in the addifi

when, e.g., a smgle handler is not capable of processmg 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 type

S.

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

74

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 Metabox Relation Box

8.11.8.1 Definition

Box Type: ‘mere’

Manglatory: No

Confiner: Additional Metadata Container Box (*meco’)
Quantity:  Zero or more

The

the file, the Movie Box, or Track Box. The relation between two meta boxes is \unspecified i

8.11

ali

F el el el < \ S T )

metgdbox relation box for those meta boxes. Meta boxes are referenced by specifying their handle
8.2 Syntax
ined (8) class MetaboxRelationBox
xtends FullBox('mere', version=0, 0) {
Insigned int(32) first_metabox_handler_type%
Insigned int(32) second_metabox_handler_type;
Insigned int (8) metabox_relation;
8.3 Semantics

8.11

metabox relation box indicates a relation between two meta boxes at the same level, i.e., th

irst_metabox_handler_ type indicates the first meta box to be related.
econd_metabox_handler_type .ifdicates the second meta box to be related.

defined:
present);
annotation);

3 the two boxes are semantically related but complementary (e.g., two dis
meta-data expressed in two different meta-data systems);

which is a subset of the other); neither is ‘preferred’ to the other;

version of the first; the first is preferred;

b top level of
there is no
types.

etabox_relation indicates the-relation between the two meta boxes. The following values are
1 The relationship between the boxes is unknown (which is the default when this box is not

2 the two. boxes are semantically un-related (e.g., one is presentatior], the other

joint sets of

4~ the two boxes are semantically related but overlap (e.g., two sets of meta-data neither of

5 the two boxes are semantically related but the second is a proper subsTt or weaker

8.11.

6 the two boxes are semantically related and equivalent (e.g., two essentially i
of meta-data expressed in two different meta-data systems).

9 URL Forms for meta boxes

dentical 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 using a relative URL. Absolute URLs may only be used to refer to items in a file-level meta box.

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
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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:

b) item_ ID=<n>, identifying the item by its ID (the ID may be O for the primary resource);

C) item_name=<item_name>, when the item information box is used.

If a fragment within the contained item must be addressed, then the initial “#” character of that fragment is
replaced by “*”.

Consider the following example: <http://a.com/d/v.grv#item_name=tree.html*branchl>. We
assume thaffv.qgrv IS a file with a meta-box at the 1ile level. First, the client sirips the iragment and iejches
v.qgrv fromja.com using HTTP. It then inspects the top-level meta box and adds the items in i, logicallys|to its
cache of the|directory “d” on a.com. It then re-forms the URL as <http://a.com/d/tree.htmldbranthl>.
Note that thg fragment has been elevated to a full file name, and the first “*” has been transformed'back into a
“#”. The clignt then either finds an item named tree.html in the meta box, or fetches tree.html|from
a.com, and|it then finds the anchor “branch1” within tree.html. If within that html, a.file was refergnced
using a relafive URL, e.g. “flower.gif”, then the client converts this to an absolute URL using the ngrmal
rules: <http://a.com/d/flower.gif> and again it checks to see if flower.gdfis a named item|(and
hence shadqwing a separate file of this name), and then if it is not, fetches flower". gif from a.com.

8.11.10 St

This section

tic Metadata

defines the storage of static (un-timed) metadata in the ISQ«file format family.

Reader support for metadata in general is optional, and thereforé)it is also optional for the formats de

here or else

vhere, unless made mandatory by a derived specifieation.

8.11.10.1 Simple textual

There is exi

defined — the

a) itus

b)

8.11.10.2 O

When other
appropriate

it us
regis

sting support for simple textual tags inithe form of the user-data boxes; currently only o
copyright notice. Other metadata is: peérmitted using this simple form if:

bs a registered box-type or it uses-the UUID escape (the latter is permitted today);

es a registered tag, the-'equivalent MPEG-7 construct must be documented as part o
tration.

ther forms

forms of métadata are desired, then a ‘meta’ box as defined above may be included 3
evel of the‘document. If the document is intended to be primarily a metadata document ps

then the mefa box.is\at’file level. If the metadata annotates an entire presentation, then the meta box is 3

movie level,;

AN entire stream, at the track level.

fined

ne is

f the

t the
r se,
t the

8.11.10.3 MPEG-7 metadata
MPEG-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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8.11

Box
Con

Mandlatory: No
Quantity:  Zero or one

This |box contains the data of metadata items that use the construction.méthod indicating that a
extemts are stored within this box.

8.11

ali

8.11

8.11

8.11

Box
Con

Mandatory: No
Quantity:  Zero“orone

The

item

and

an a

ISO/IEC 15444-12:2012(E)

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.

11 Item Data Box

11.1 Definition

[ype: ‘idat’
tginer: Metadata box (‘meta’)

11.2 Syntax

gned(8) class ItemDataBox extends Box()idat’) {
it (8) datall:

11.3 Semantics

data is the contained meta data
12 Item Reference Box

12.1 Definition

[ype: ‘iref’
tginer: Metadata box (‘meta’)

tem reference box allows the linking of one item to others via typed references. All the refere

h item’s data

nces for one

of a(specific type are collected into a single item type reference box, whose type is the reference type,

vhich has a ‘from item ID’ field indicating which item is linked. The items linked to are then re

bresented by

£t - [Tml ALl () - 1 H £ i) () i (- L -
ray-of-‘toitemtbD's—Altthesesingteitemtypereference boxesarethen—cottected-into-the-item reference

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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8.11.12.2 Syntax

aligned (8

Box (referenceType)
unsigned int (16)
unsigned int (16)

(3=

unsigned int (16)

for

}
}
aligned (8
Single

) class SingleItemTypeReferenceBox (referenceType) extends
{

from_item ID;
reference_count;
j<reference_count; Jj++)

to_item_ ID;

0; {

) class ItemReferenceBox extends FullBox(‘iref’, version=0, 0) {

temTvpeReferenceBox references[]:

}

8.11.12.3 Sémantics

refere
from_ i
refere
to_ite

8.11.13 AU
An auxiliary
(auxiliary vig
(Note that si

format). The
the case tha

8.12 Supp

This section

transformati¢pns can be used under several circums&tances:

The
can

The

undgrstood and implemented.

The transfor
four-characts

stream format.

Because the
used for eac

hce_type contains an indication of the type of the reference
Ffem_id contains the ID of the item that refers to other items
hce_count is the number of references

n_id contains the ID of the item referred to

xiliary video metadata

video track used for depth or parallax information may carry) a meta-data item of type
eo descriptor); the data of that item is exactly one si_rbsp() as specified in ISO/IEC 230
| rbsp() is externally framed, and the length is supplied/by-the item location information in th

'e may be more than one of these meta-data items (eZg; ‘one for parallax info and one for dep
the same stream serves).

prt for Protected Streams

documents the file-format transformations which are used for protected content. T|

no longer be decoded by the normal decoder;

may be used when.the content should only be decoded when the protection syste

mation functions.by encapsulating the original media declarations. The encapsulation chang¢
br-code of the.sample entries, so that protection-unaware readers see the media stream as g

formatvof a sample entry varies with media-type, a different encapsulating four-character-cg
h media type (audio, video, text etc.). They are:

huvd’
02-3.
e file
th, in

hese

must be used when the content:has been transformed (e.g. by encryption) in such a way that it

m is

s the
new

de is

78

Stream (Track) Type Sample-Entry Code
Video encv
Audio enca
Text enct
System encs
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ransformation of the sample description is described by the following procedure:

12:2012(E)

1) The four-character-code of the sample description is replaced with a four-character-code indicating

2

3

protection encapsulation: these codes vary only by media-type. For example, ‘mp4v’ isr
‘encv’ and ‘mp4a’ is replaced with *enca’.

)

boxes unmodified.

) The original sample entry (four-character-code) is  stored

type

within

eplaced with

A ProtectionSchemeInfoBox (defined below) is added to the sample description, leaving all other

the

ProtectionSchemeInfoBox, in a new box called the OriginalFormatBox (defined below);

Therg are then three methods for signalling the nature of the protection, which may be usedrindi

tkination.

com

1

A
4

LY

Whe

‘mod

8.12

8.12

Box
Cont
Man

Quanntity:

The
encr

locatjon of the key manhagement system. It also documents the original (unencrypted) format @

h IPMP is used outside of MPEG-4 systems, then a ‘global’ IPMPControlBox may also ocq

When MPEG-4 systems is used, then IPMP must be used to signal that the streams are p

)
)

IPMP descriptors may also be used outside the MPEG-4 systems context using boxg
IPMP descriptors.

The protection applied may also be described using the schemedype and information box

)

v’ atom.

NOTE When MPEG-4 systems is used, an MPEG-4 systems terminal can effectively treat
‘encv’ with an Original Format of ‘mp4v ' exactly the 'same as ‘mp4v ', by using the IPMP descri

1 Protection Scheme Information Box

1.1 Definition

[ypes: ‘sinf’

piner:  Protected Sample Entryyop Item Protection Box (* ipro’)
atory: Yes

ExaethroneOne or'More

Protection Scheme tdnformation Box contains all the information required both to unc
ption transform applied and its parameters, and also to find other information such as {

vidually or in

rotected.

s containing

eS.

ur within the

for example,
btors.

jerstand the
he kind and
f the media.

The Protection Scheme Information Box is a container Box. It is mandatory in a sample entry thatjuses a code
indicpting a protected stream.
Wheh usedin a protected sample entry, this box must contain the original format box to documernt the original
format. Atleast one 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)
OriginalFormatBox (fmt)

SchemeTypeBox
SchemeInformationBox

}

class ProtectionSchemeInfoBox (fmt) extends Box('sinf') {

original_format;

scheme_type_box; // optional
info; // optional

8.12.2 Original Format Box
8.12.2.1 Definition
Box Types: |'frma’
Container: |Protection Scheme Information Box (*sinf’) or Restricted Scheme Information Box (yrinf’)
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 “n-transformed sgmple
description:
8.12.2.2 Syntax
aligned(8) class OriginalFormatBox (codingname) extends “Box ('frma') {
unsigngd int(32) data_format = codingname;

3

8.12.2.3 Semantics

data_f

stream contains protected or restricted MREG-4 visual material).

8.12.3 IPMF
(empty sub-g
8.12.4 IPMF
(empty sub-q
8.12.5 Sche

81251 D

encoded data (in case of protectjion)

(in case of restrictior

// format of decrypted,
// or un-transformed sample~entry

N>

L

brmat is the four-character-code of the \original un-transformed sample entry (e.g. “mp4v” |f the

InfoBox

lause)

Control Box

lause)
me Type Box

bfinition

Box Types:
Container:

Mandatory:
Quantity:

‘schm’

Protection Scheme Information Box (*sinf ), Restricted Scheme Information Box (*rinf’),
or SRTP Process box (*srpp")

No

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
}

8.12.5.3 Semantics

cheme_type is the code defining the protection or restriction scheme.

cheme_version is the version of the scheme (used to create the content)

cheme_URI allows for the option of directing the user to a web-page if they do not have|the scheme
installed on their system. It is an absolute URI formed as a null-terminated string in UTF-§ characters.

Al 10.

8.12]6 Scheme Information Box

8.12/6.1 Definition

Box Types: ‘schi’
Contpiner: Protection Scheme Information Box (*sinf ), Restricted"Scheme Information Box (| rinf ‘),
or SRTP Process box (*srpp*)
Mandatory: No

Quantity: ~ Zero or one

The [Scheme Information Box is a container Box that is only interpreted by the scheme being used. Any
information the encryption or restriction system needs is stored here. The content of this box i a series of
boxels whose type and format are defined by the seheme declared in the Scheme Type Box.

8.1216.2 Syntax

aligned(8) class SchemeInformationBox extends Box('schi') {
Box scheme_specific_datall;

}
8.13 File Delivery Format Support

8.13/1 Introduction

Files|intended for.transmission over ALC/LCT or FLUTE are stored as items in a top-level meta box (*meta ).
The |tem locdtion box (*iloc’) specifies the actual storage location of each item within the container file as
well ps thetfile size of each item. File name, content type (MIME type), etc., of each item are|provided by
versipn/1'of the item 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:
Container:
Mandatory:
Quantity:

‘fiin’

Meta Box (‘meta’)
No

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

partition entfy provides details on a particular file partitioning, FEC encoding and associated File and
is possible to provide multiple entries for one source file (identified by its item ID) if altern

reservoirs. Ii
g schemes or partitionings are used in the file. All partition entries are implicitly numbereq

FEC encodi
the first entry

8.13.22 S

aligned (8
FilePa
FECRes
FileRe

}

aligned (8
ext
unsign
Partit
FDSess
GrouplI

}

has number 1.

yntax
class PartitionEntry extends Box('paen') {
FtitionBox Dblocks_and_symbols;

brvoirBox FEC_symbol_locations; //optional
bervoirBox File_symbol_locations; //optional

class FDItemInformationBox
ends FullBox ('fiin', version = 0, 0) {
bd int (16) entry_count;
ionEntry partition_entries[ entry.ceunt ];
i onGroupBox session_info; //optional

HToNameBox group_id_to_name; //optidnal

8.13.2.3 Semantics

entry_

The semanti

8.13.3 File |

Cs of the boxes are described where the boxes are documented.

Partition Box

8.13.3.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘fpar’

Partition\Entry (*paen’)
Yes

Exactly one

Ffount provides a count of the number of entries in the following array.

FEC
ative
and

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 Item 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(16) packet_payload_size;
unsigned int (8) reserved = 0;
unsigned int (8) FEC_encoding_1ID;
unsigned int(16) FEC_instance_ID;
unsigned int(16) max_source_block_length;
unsigned int(16) encoding_symbol_length;
ynsigned int (16) max number of encoding svmbols:
gtring scheme_specific_info;
ynsigned int(16) entry_count;
for (i=1; i <= entry_count; i++) {

block_count;
block_size;

unsigned int (16)
unsigned int (32)

3.3 Semantics
item_ID references the item in the item location box (' iloc ') that'the file partitioning appli

algorithm. Note that UDP packet payloads are larger,~as’ they also contain ALC/LC
headers.

FEC_encoding_1ID identifies the FEC encoding scheme and is subject to IANA regi
RFC 5052). Note that i) value zero corresponds_to the "Compact No-Code FEC scheme
as "Null-FEC" (RFC 3695); ii) value one corresponds to the “MBMS FEC” (3GPP TS 24
values in the range of 0 to 127, inclusive, thes\FEC scheme is Fully-Specified, whereas
the range of 128 to 255, inclusive, the FEC scheme is Under-Specified.
FEC_instance_ID provides a more spegificiidentification of the FEC encoder being used f
Specified FEC scheme. This value should be set to zero for Fully-Specified FEC schem
be ignored when parsing a filegwith FEC_encoding_ID in the range of 0 to 12
FEC_instance_1ID is scoped bysthe FEC_encoding_1ID. See RFC 5052 for further dets

g¢ncoding_symbol_length'gives the size (in bytes) of one encoding symbol. All encodin
one item have the samélength, except the last symbol which may be shorter.
max_number_ of_encoding symbols gives the maximum number of encoding symbols
generated for a source block for those FEC schemes in which the maximum number
symbols is relevant, such as FEC encoding ID 129 defined in RFC 5052. For those FEC
which the maximum number of encoding symbols is not relevant, the semantics of
unspecified:

gcheme_specific_info is a base64-encoded null-terminated string of the scheme-sp
transfer information (FEC-OTI-Scheme-Specific-Info). The definition of the information de
FEE€ éncoding ID.

gntry’ count gives the number of entries in the list of (block_count, block_sizg

bs to.

wacket_payload_size gives the target ALC/LCT or FLUTE packet payload size of the partitioning

I or FLUTE

stration (see
' also known
.346); iii) for
for values in

pr an Under-
es and shall
7, inclusive.
ils.

max_source_block_length gives the maximum number of source symbols per source block.

j symbols of

that can be
of encoding
schemes in
this field is

ecific object
bends on the

) pairs that

provides a partitioning of the source file. Starting from the beginning of the file, each ern

try indicates

how the next segment of the file is divided into source blocks and source symbols.
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
symbols includes padding that is not stored in the item. With MBMS FEC (3GPP TS

last source
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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8.13.4 FEC Reservoir Box

8.13.4.1 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
reservoirs stored as additional items. It contains a list that starts with the first FEC reservoir associated with

the first sour

8.134.2 S

aligned (8
ext
unsign
for (i
uns

uns

3

e block of the source file and continues sequentially through the source blocks of the sourcd
yntax

class FECReservoirBox
bnds FullBox ('fecr', version
bd int (16) entry_count;
=1; 1 <= entry_count; i++)
igned int (16) item_ID;
igned int(32) symbol_count;

0, 0) {

{

8.13.4.3 Semantics

entry_

total
item_ I
symbol

rount gives the number of entries in the following\list. An entry count here should matc
number of blocks in the corresponding file partitioan‘box.

b indicates the location of the FEC reservoir associated with a source block.

| count indicates the number of repair symbels' contained in the FEC reservoir.

8.13.5 FD Session Group Box

8.13.5.1 Definition

Box Type: |‘segr’

Container: [FD Information Box (* £iini")
Mandatory: |No

Quantity:  [Zero or One

The FD sess
It contains &

ion group box:is optional, although it is mandatory for files containing more than one FD hint
list of sessions as well as all file groups and hint tracks that belong to each session. A

session sends simultaneously over all FD hint tracks (channels) that are listed in the FD session group bq

a particular F

Only one sq

D session.

file.

h the

track.
n FD
X for

ssion group should be processed at any time. The first listed hint track in a session (¢

3

roup

specifies the

base channel. It the server has no preference between the session groups, the default C

noice

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) group_ID;
}
unsigned int(16) num_channels_in_session_group;
for (k=0; k < num_channels_in_session_group; k++) {
unsigned int(32) hint track id:

8.13

q

j

8.13

8.13

Box
Cont
Man

Quantity:  Zero or One

The

information entries in‘the’item information box (' iinf').

8.13

alid

}

5.3 Semantics

lum_session_groups specifies the number of session groups.

ntry_count gives the number of entries in the following list comprising all file groups tha
group complies with. The session group contains all files included in the listed file groups
by the item information entry of each source file. Note that the\FDT for the session groug
contain those groups that are listed in this structure.

froup_ID indicates a file group that the session group complies with.

jum_channels_in_session_groups specifies the number of channels in the session

value of num_channels_in_session_groups shall be a positive integer.

int_track_ID specifies the track ID of the FD hint.track belonging to a particular session

that one FD hint track corresponds to one LCT.channel.

6 Group ID to Name Box

6.1 Definition

[ype: ‘gitn’
piner:  FD Information Box (\fiin")
latory: No

Group ID to Name“box associates file group names to file group IDs used in the ve

6.2 Syntax

med(8Y) class GroupIdToNameBox
eXtends FullBox('gitn', version = 0, 0) {

the session
as specified
should only

group. The

group. Note

rsion 1 item

1

nsigned int(16) entry count:

for (i=1; i <= entry_count; i++) {

3

unsigned int(32) group_ID;
string 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

source bloc{ of the source Tile and continues sequentially through the source bIocks of the source Tile.
8.13.7.2 Syntax

aligned(8) class FileReservoirBox

extends FullBox('fire', wversion = 0, 0) {
unsigngd int(16) entry_count;
for (ifl; i <= entry_count; i++) {

unsfigned int(16) item_1ID;

unsfigned int(32) symbol_count;
}
8.13.7.3 Semantics

entry fount gives the number of entries in the followingilist. An entry count here should matc
totallnumber or blocks in the corresponding file partition‘box.

item_ID indicates the location of the File reservoir associated with a source block.

symbol| count indicates the number of source symbols contained in the File reservoir.

8.14 Sub tracks

8.14.1 Introduction

Sub tracks dre used to assign parts of tracks to alternate and switch groups in the same way as (entire) t
can be assigned to alternate and switchygroups to indicate whether those tracks are alternatives to each
and whethel it makes sense to switch between them during a session. Sub tracks are suitable for lay
media, e.g.,[SVC and MVC, where media alternatives often are incommensurate with track structure
defining altefnate and switch-greups at sub-track level it is possible to use existing rules for media selg
and switching for such layered codecs. The over-all syntax is generic for all kinds of media and back
compatible with track-level*definitions. Sub-track level alternate and switch groups use the same numb
as track levdl groupsyThe numberings are global over all tracks such that groups can be defined across
and sub-track boundaries.

h the

acks
bther
ered
5. By
ction
ward
ering
track

In order to [define sub tracks, media-specific definitions are required. Definitions for SVC and MV(

are

specified in the AVT Tile Tormat (ISO/TEC 14496-15). Another way is 10 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.
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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

tracK level assignments apply by default. As before, if a file creator requires a reader to be aware
information it should not include legacy brands (which would otherwise indicate that sub track inf
be skipped).

USL‘Iqh

8.14J3 Sub Track box

8.14/3.1 Definition

Box

Contgpiner:  User Data box (*udta’) of the corresponding Track box (* trak’)
Mandatory: No
Quantity: Zero or more

This [pox contains objects that define and provide information“about a sub track in the present trac

8.1413.2 Syntax

ali

3

8.14/4 Sub Track Information box

8.14/4.1 Definition

Box

Contpiner:  Sub Track box (*strk’)
Mandlatory: Yes
Quanntity: One
8.14/4.2 Syntax

aligned(8) class SubTrackInformation

[ype: ‘strk’

gned(8) class SubTrack extends Box(‘'strk’) {

[ype: ‘stri-’

and specific assignmenis can be made at sub-frack Tevel. For sub fracks without specific assignments,

of sub-track
brmation can

gxtends FullBox(‘stri’, version = 0, 0){

template 1nt (16) switch_group = 0O;

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
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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
belong to the same alternate group. A switch group may have only one member.
alternate_group is an integer that specifies a group or collection of tracks and/or sub tracks. |

shall

f 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.

sub_trpack _ID is an integer. A non-zero value uniquely identifies the sub track locally within thé.tra
zero| value (default) means that sub track ID is not assigned.

attribhite_list is a list, to the end of the box, of attributes. The attributes in this list should be
as descriptions of sub tracks or differentiating criteria for tracks and sub tracks in the‘'same alte
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

Coarsergrain SNR ‘cgsc’  The sub-track can be scaled.n terms of quality.
scalability

Spatial|scalability ‘spsc’  The sub-track can be-spatially scaled.

Regiontof-interest ‘resc’  The sub-track can beregion-of-interest scaled.
scalability

View s¢alability ‘vwsc’  The sub-track can be scaled in terms of number of views.

The following attributes are differentiating:

Name Attribute ¢~ Pointer

Bitrate ‘bitx”. 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

ck. A

used
rnate

8.14.5 Sub [I'rack 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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5.2 Syntax

aligned(8) class SubTrackDefinition extends Box(‘strd’) {

}
8.14.

8.14.

6 Sub Track Sample Group box

6.1 Definition

Box Type: ‘stsg’
Container:  Sub Track Definition box (*strd’)

Man@latory: No
Quanntity: Zero or more

This
desd|

8.14

ali

]

8.15

8.15

In orn
Subg
for r
proc
case
occu

box defines a sub track as one or more sample groups by referring to the corresponding s
Fiptions describing the samples of each group.

6.2 Syntax

imed (8) class SubTrackSampleGroupBox
xtends FullBox(‘stsg’, 0, 0){
Insigned int(32) grouping_type;
insigned int(16) item_count;
or(i = 0; i< item_count; i++)
unsigned int(32) group_description_indexs

6.3 Semantics

frouping_type is an integer that identifies the~sample grouping. The value shall be the s3
corresponding SampletoGroup and SampleGroupDescription boxes.

tem_count counts the number of sample-groups listed in this box.

jroup_description_index is ancinteger that gives the index of the sample group
describes the samples in the group.

Post-decoder requirements on media

1 General

der to handle situations where the file author requires certain actions on the player or r
lause specifies a-mechanism that enables players to simply inspect a file to find out such

endering a bitstream and stops legacy players from decoding and rendering files that re
essing. Thetmechanism applies to any type of video codec. In particular it applies to AVC
specific.signalling is defined in the AVC file format (ISO/IEC 14496-15) that allows a file
rring. SEI message IDs and distinguish between required and non-required actions for t
PSS(

ample group

me as in the

entry which

bnderer, this
equirements
quire further
and for this
author to list
ne rendering

proc

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.
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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 is 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 exact n:lature of the restriction is defined in the SchemeTypeBox, and the data needed for that sche||ne is

stored in the|SchemeInformationBox, again, analogously to protection information.
Note that restriction and protection can be applied at the same time. The order of the transformations follows
from the fouf-character code of the sample entry. For instance, if the sample entry type is. vresv’, undloing
the above transformation may result in a sample entry type ‘encv’, indicating that the media is protected.
Note that if the file author only wants to provide advisory information without stopping legacy players |from
playing the file, the Restricted Scheme Info box may be placed inside the sample_entry without applying the
four-charactér-code transformation. In this case it is not necessary to include an.©figinal Format box.
8.15.3 Restricted Scheme Information box
8.15.3.1 Definition
Box Types: [‘rinf’
Container: |Restricted Sample Entry or Sample Entry
Mandatory: |Yes
Quantity:  [Exactly one
The Restricted Scheme Information Box contains:all the information required both to understand the restr|ction
scheme applied and its parameters. It also documents the original (un-transformed) sample entry type gf the
media. The Restricted Scheme Information BexX is a container Box. It is mandatory in a sample entry that|uses
a code indicating a restricted stream, i.e.,(*;resv’.
When used in a restricted sample entry, this box must contain the original format box to document the or{ginal
sample entry type and a Scheme\ type box. A Scheme Information box may be required depending op the
restriction sgheme.
8.15.3.2 Syntax
aligned(8) classRestrictedSchemeInfoBox (fmt) extends Box('rinf') {
OriginplFérmatBox (fmt) original_format;
Schemell'ypeBox scheme_type_box;
SchemebnfoxrmationB info- pEi-onadt

}

8.15.4 Scheme for stereoscopic video arrangements

8.15.4.1 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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4.2 Stereo video box

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

Vide

]

d

b box shall be present when the SchemeType is *stvi’.
4.2.2 Syntax
igned (8) class StereoVideoBox extends extends FullBox(‘'stvi’ysversion [= 0, 0)
emplate unsigned int(30) reserved = 0;
Insigned int(2) single_view_allowed;
Insigned int(32) stereo_scheme;
insigned int(32) length;
iInsigned int(8) [length] stereo_indication_type;
ox[] any_box; // optional

4.2.3 Semantics

ingle_view_allowed is an integer. A zero value indicates that the content may only be displayed on
stereoscopic displays. When (single_viewvallowed & 1) is equal to 1, it is allowed tp display the
right view on a monoscopic single-view display. When (single_view_allowed & 2) is|equal to 2, it
is allowed to display the left view on a mionoscopic single-view display.
tereo_scheme is an integer that indicates the stereo arrangement scheme used angl the stereo
indication type according to theCused scheme. The following values for stereo_gcheme are
specified:
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 [ISQ/IEC 13818-
2:2000/Amd.4]
3: the stereo scheme as specified in ISO/IEC 23000-11 for both frame/service compatible and
2D/3D mixed,services.
Other values(of stereo_scheme are reserved.
ength indicates the number of bytes for the stereo_indication_type field.
tereo_ifiddcation_type indicates the stereo arrangement type according to the [used stereo
indication scheme. The syntax and semantics of stereo_indication_type depend pn the value
of stereo_scheme. The syntax and semantics for stereo_indication_type for fhe following
values of stereo_scheme are specified as follows:

ci—ov‘or\_chhomo nqnnl to1: The value of 1 o?\gi“h shallbe 4 and ci—ov‘or\_'; ndicatiod _type Sha”

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 1length 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 1ength 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:

In the Track Header box

— width and height specify the visual presentation size of a single view after unpacking.

In the Sample Description box

frame_count shall be 1, because the decoder physically outputs a single frame. In other words, the

constituent frames included within a frame-packed picture are not documented by frame_count.

—  wig
a single view within a frame-packed picture).
— the|Pixel Aspect Ratio box documents the pixel aspect ratio of each view when the view.is disp
on § monoscopic single-view display. For example, in many spatial frame packing,arrangement;
Pixel Aspect Ratio box therefore indicates 2:1 or 1:2 pixel aspect ratio, as the \spatial resoluti
ong view of frame-packed video is typically halved along one coordinate axis,compared to that g
single-view video of the same format.
8.16 Segnients
8.16.1 Introduction
Media presgntations may be divided into segments for delivery,for example, it is possible (e.g. in K
streaming) tp form files that contain a segment — or concatenatéd’ segments — which would not neces
form ISO bage media file format compliant files (e.g. they do net contain a movie box).

This Subclat

8.16.2 Segn

Box Type:
Container:
Mandatory:
Quantity:

If segments
‘segment filg
and declarat

A segment t
brands withi
‘moov’ box|

se defines specific boxes that may be used if;such segments.
nent Type Box

‘styp’

File

No

Zero or more

s’ contain a segment-type box, which must be first if present, to enable identification of those
on of the spegifications with which they are compliant.

ith and height document the pixel counts of a frame-packed picture (and not the pixel couts of

ayed
, the
bn of
f the

ATTP
sarily

are stored in separate files (e.g. on a standard HTTP server) it is recommended that these

files,

ype has the'same format as an ' ftyp' box [4.3], except that it takes the box type 'styp’
n it may. include the same brands that were included in the 'ftyp' box that preced

specification

S).

The
the

and._may also include additional brands to indicate the compatibility of this segment with various

1

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 applies. It is designed so that it can be used not only with media formats based on this specification
(i.e. Begmentis confaining sample fables or movie fragments), butf also other media formats, (for example,
MPEG-2 Transport Streams [ISO/IEC 13818-1]). For this reason, the formal description of the bgx given here
is deliberately generic, and then at the end of this Subclause the specific definitions for segments|{using movie
fragments are given.

Eachll Segment Index box documents how a (sub)segment is divided into one or more subsegments (which
may themselves be further subdivided using Segment Index boxes).

A supsegment is defined as a time interval of the containing (sub)segment;-and corresponds to alsingle range
of bytes of the containing (sub)segment. The durations of all the subsegments sum to the duration of the
containing (sub)segment.

EacH entry in the Segment Index box contains a reference type ‘that indicates whether the refdrence points
directly to the media bytes of a referenced leaf subsegment, 6hto a Segment Index box that dgscribes how
the referenced subsegment is further subdivided; as a result, the segment may be indexed in a [hierarchical’
or ‘d@isy-chain’ or other form by documenting time and byte’ offset information for other Segment{Iindex boxes
applying to portions of the same (sub)segment.

Each Segment Index box provides information about a single media stream of the Segment, referred to as the
reference stream. If provided, the first Segment Index box in a segment, for a given media $tream, shall
document the entirety of that media stream in‘the segment, and shall precede any other Segment|Index box in
the segment for the same media stream.

If a gegment index is present for at least one media stream but not all media streams in the segment, then
normally a media stream in which ot every access unit is independently coded, such as video, ip selected to
be indexed. For any media stréam for which no segment index is present, referred to as non-ind¢xed stream,
the media stream associated with the first Segment Index box in the segment serves as a refererjce stream in
a semse that it also describes the subsegments for any non-indexed media stream.

NOTE 1 Further restrictions may be specified in derived specifications.

Segment Index'boxes may be inline in the same file as the indexed media or, in some cases, in a|separate file
containing onlyindexing information.

cumented by
erred to by a
Segment Index box are always contlguous in both the med|a f|Ie and the separate |ndex 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
containing media (which may also be the file that contains the segment index boxes) starts at the indicated
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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

2)

3)

4)

NOTE 3

The Segment Index box documents the presence of Stream Access Points (SARs), as specified in Anne
the referencéd subsegments. The annex specifies characteristics of SAPs, such as Isay, Isap and Tsap, as
bs, which are all used in the semantics below. A subsegment starts with a SAP when the
subsegment|contains a SAP, and for the first SAP, Isay is the index of<the first access unit that follows|
and Igapis C

as SAP typ

For segmen{s based on this specification (i.e. based on movie sample tables or movie fragments):

NOTE 4

94

Index boxes that document subsegments;

in an integrated file, using the first_offset field, it is possible to separate Segment Index boxes

from-the_media that they refer tq;

in arl integrated file, it is possible to locate Segment Index boxes for subsegments close to_the ‘ffedia

theylindex;

wheh a separate file containing Segment Indexes is used, it is possible for the looprentries to pe of
‘mixed type’, some to Segment Index boxes in the index segment, some to media subsegments ih the

medja file.

ntained in the subsegment.

an agcess unit is a sample;

Profiles may be used to restrict the placement of segment indexes, or the overall complexity of the indexing.

I, in
well

Isap,

a subsegment is a self-contained set of one ormore consecutive movie fragments; a self-contained

set ¢ontains one or more Movie Fragment boxes with the corresponding Media Data box(es),

nd a

Medja Data Box containing data referenced by a Movie Fragment Box must follow that Nlovie
Fragment box and precede the next Movie Fragment box containing information about the $ame

trac

Seginent Index boxes shall be placed before subsegment material they document, that is, beforg¢ any

Mov|e Fragment (‘moof’) box of\the documented material of the subsegment;
streams are tracks in the file fermat, and stream IDs are track IDs;

a supsegment contains a‘siream access point if a track fragment within the subsegment for the ftrack

with|track_ID equal fo'veference_ID contains a stream access point;

a SAP of type 3 is marked as a member of a sample group of type ‘rap ‘;

on of
t box

nple

a SAP of type 4 is marked as a member of a sample group of type ‘roll‘ where the value of 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)
unsigned int (32)
unsigned int (32)
if

class SegmentIndexBox extends FullBox(‘'sidx’, version, 0) {

reference_1ID;

timescale;

(version==0) {
unsigned int (32)

unsigned int (32)

earliest_presentation_time;
first_offset;
}
else {
unsigned int (64)
unsigned int (64)

earliest_presentation_time;
first offset:

1

8.16

1

i

q

1

1

1

q

Insigned int(16)
Insigned int (16)

}
reserved = 0;
reference_count;

or(i=1; 1 <= reference_count; i++)
bit (1) reference_type;
unsigned int(31) referenced_size;
unsigned int(32) subsegment_duration;
bit (1) starts_with_SAP;
unsigned int (3) SAP_type;
unsigned int(28) SAP_delta_time;

3.3 Semantics

eference_ID provides the stream ID for the reference stream; if this Segment Index box
from a “parent” Segment Index box, the value of reference_1ID shall be the same as
reference_1ID of the “parent” Segment index box;

imescale provides the timescale, in ticks.per second, for the time and duration fields with
is recommended that this match thetimescale of the reference stream or track; for files &
specification, that is the timescalé field of the Media Header Box of the track;

arliest_presentation_time, iS the earliest presentation time of any access unit in t
stream in the first subsegment;’in the timescale indicated in the timescale field;

irst_offset is the distance in bytes, in the file containing media, from the anchor poin
byte of the indexed material;

eference_count provides the number of referenced items;

eference_type: when set to 1 indicates that the reference is to a segment index (*
otherwise the.reference is to media content (e.g., in the case of files based on this spec
movie fragment box); if a separate index segment is used, then entries with reference
the indextsegment, and entries with reference type 0 are in the media file;

efereneed size: the distance in bytes from the first byte of the referenced item to the fir
nextyreferenced item, or in the case of the last entry, the end of the referenced material;

ubgegment_duration: when the reference is to Segment Index box, this field carries th
Subsegment_duration fields in that box; when the reference is to a subsegment, this

12:2012(E)

s referenced
the value of

n this box; it
ased on this

he reference
t, to the first
sidx ‘) box;
fication, to a
ype 1 are in

5t byte of the

e sum of the
field carries

thedifference betweernrtheeartiest presentationmtimeof any access unit of the referernce—stream 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 th
subsegment; the duration is in the same units as earliest_presentation_time;

e referenced

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.
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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 sapP_typé

and the first SAP of the given SAP) type
corresponds to SAP_delta_tfime.

0 1to 6, 1 (index) All the referenced subsegments contain a
inclusive SAP of at most the given SaP_type and
none of these SAPs is/0f an unknown
type.
1 0 0 (media) The subsegment starts with a SAP of an
unknown typeé,
1 0 1 (index) All the referenced subsegments start with
a SAR‘which may be of an unknown typq
1 1to 6, 0 (media) Thereferenced subsegment starts with g
inclusive SAP of the given SAP_type.
1 1to 6, 1 (index) All the referenced subsegments start with
inclusive a SAP of at most the given SAP_type

and none of these SAPs is of an
unknown type.

8.16.4 Subgegment Index Box

8.16.4.1 Definition

Box Type: | “ssix’
Container: | File
Mandatory: | No

Quantity: Zero or mare

The Subsegmentindex box ('ssix') provides a mapping from levels (as specified by the Level Assignment box)
to byte ranggs<of the indexed subsegment In other words this box provides a compact |ndex for how the|data
in a subsegment is ordered accordingto levels into partial subseg o-easily-adcess
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 assignment 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):

Each level shall be assigned to exactly one partial subsegment, i.e. byte ranges for one |
contiguous.

Levels of partial subsegments shall be assigned by increasing numbers within a subs

evel shall be

egment, 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 increas
level order within the subsegment.

ing temporal

NOTE

toget
subsé
contg
assi
respe
(inclu
mMoVig

8.16

alig
U
1

8.16

d
]

VWhen a partial subSegment IS accesSed In this way, T0fr any assignment_type Olne
final Media Data box may be incomplete, that is, less data is accessed than the length
the Media Data Box indicates is present. The length of the Media Data box may,need
padding used. The padding_flag in the Level Assignment Box indicates whether this

is not present, and care should be taken not to attempt to process such samples.
E assignment_type equal to 0 (specified in the subsegment index box fleva’) can be used
her with the temporal level sample grouping (‘tele’) when frames of a video bitstream are temporally
bgments; assignment_type equal to 2 can be used, for example, when gach’view of a multiview vidg
ined in a separate track and the track fragments for all the views are“Contained in a single mq
onment_type equal to 3 may be used, for example, when audio_and video movie fragments
ctive Media Data boxes) are interleaved. The first level can be-specified to contain the audio mg
ding the respective Media Data boxes), whereas the second level can be specified to contain both al
e fragments (including all Media Data boxes).

4.2 Syntax

ined (8) class SubsegmentIndexBox extends FullBox(‘'ssix’, O,
Insigned int(32) subsegment_count;

or( i=1; 1 <= subsegment_count; “i++)

0) {

unsigned int (32)
for ( j=1; j <= range_Count;
unsigned int(8) level;

unsigned int (24)(trange_size;

rangesJ\count;
j++)

{

4.3 Semantics
ubsegment_count is a positive integer specifying the number of subsegments for
subsegment information is specified in this box. subsegment_count shall b

reference_count (i.e., the number of movie fragment references) in the immediate

- than 3, the
indication of
adjusting, or
missing data

can be replaced by zeros. If not, the sample data for samples assigned to levels. that are ot accessed

for example,
brdered within
bO bitstream is
vie fragment.
including the
vie fragments
dio and video

vhich partial
e equal to
ly preceding

Segment Index box

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 specifies 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’

Container:  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 produced

and

consumed i
proceed at

real time, this can provide clients with information to enable consumption and producti
uivalent rates, thus avoiding possible buffer overflow or underflow.

This box is related to the next movie fragment box that follows it in bitstream order. It must follow, any seg
type or segment index box (if any) in the segment, and occur before the following movie fragment bg
which it refers). If a segment file contains any producer reference time boxes, then the first.of them shall

before the fifst movie fragment box in that segment.

The box ¢
synchronize
tracks in the
movie fragm

Producer ref
8.16.5.2 S

aligned (8

tains a time value measured on a clock which increments at the same rate as a

NTP [RFC 5905] clock, using NTP format. This is associated with’,a media time for one g
movie fragment. That media time should be in the range of times.in that track in the assog
ent.

erence times should be associated with at most one track.
yntax

class ProducerReferenceTimeBox extends FullBox(‘prft’, version, 0)

unsigngd int(32) reference_track ID;
unsigngd int(64) ntp_timestamp;
if (version==0) {
unsfigned int(32) media_time;
} elsel {
unsligned int(64) media_time;

}
}

8.16.5.3 Seémantics

refere
ntp_ti
media_

hce_track_ID\provides the track_1ID for the reference track.
nestamp indicates a UTC time in NTP format corresponding to decoding_time.

refe

NOTE in
the reference

98

" ime corrésponds to the same time as ntp_timestamp, but in the time units used fog
ence track; and is measured on this media clock as the media is produced.

most case

dCK, DU

bn to

ment
X (to
bccur

JTC-
f the
iated
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9 Hint Track Formats

9.1 RTP and SRTP Hint Track Format

9.1.1 Introduction

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

supr]:\rtﬂd by-this-scheme-

In standard RTP, each media stream is sent as a separate RTP stream; multiplexing is achieved
port-level multiplexing, not by interleaving the data from multiple streams into a single RTP|sessiq
if MREG is used, it may be necessary to multiplex several media tracks into one RTR track (e.g
MPEG-2 transport in RTP, or FlexMux). Each hint track is therefore tied to a set.of media tra
references. The hint tracks extract data from their media tracks by indexing threugh this tabl
references to media tracks have the reference type ‘hint"’.

This
for th
therd

design decides the packet size at the time the server hint track is ereated; therefore, in the
e hint track, we indicate the chosen packet size. This is in the sample-description. Note that
to be several RTP hint tracks for each media track, with different)packet size choices. Simil
scalg for the RTP clock is provided. The timescale of the serverthint track is usually chosen
timesgcale of the media tracks, or a suitable value is picked for the.server. In some cases, the RTH
diffefent (e.g. 90 kHz for some MPEG payloads), and <this” permits that variation. Session
(SAR/SDP) information is stored in user-data boxes in thedtrack.

RTP
hint
offsg

hint tracks do not use the composition time offset\table (*ctts’). Instead, the hinting proce
racks establishes the correct transmission order and time-stamps, perhaps using the trans
t to set transmission times.

Hintg
here

d content may require the use of SRTP for streaming by using the hint track format for SH

SRTP hint tracks are formatted identically to RTP hint tracks, except that:

1) the sample entry name issehanged from ‘rtp ' to ‘srtp’ to indicate to the server f
required;

A
4

) an extra box is added to the sample entry which can be used to instruct the server in the
on-the-fly encryption and integrity protection that must be applied.

9.1.2 Sample Description Format

RTP
of ‘1

server hint tracks are hint tracks (media handler *hint '), with an entry-format in the sampl
tp, ('

by using IP’s
n. However,
when using
cks by track
e. Hint track

declarations
it is valid for
arly the time-
o match the
timescale is

description

ss for server
mission time

RTP, defined

hat SRTP is

nature of the

e description

class RtpHIntSampleEntry () extends sampleEntry ( rtp ) 1

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatall];

}

The hinttrackversion is currently 1; the highest compatible version field specifies the oldest
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 ()
uint (32)

3

class timeoffset()
int (32)

3

class sequenceoffset extends Box(‘'snro’)

{

extends Box(‘tims’)
timescale;

{

extends Box(‘tsro’)
offset;

{

int (32) offset;
}
The timescale entry is required. The other two are optional. The offsets over-ride the default serverehayiour,
which is to ¢hoose a random offset. A value of 0, therefore, will cause the server to apply no.offset tp the
timestamp of sequence number respectively.
An SRTP Hint Sample entry is used when it is required that SRTP processing is required.,
class SrtpHintSampleEntry () extends SampleEntry (‘srtp‘') {
uint (1p) hinttrackversion = 1;
uint (1p) highestcompatibleversion = 1;
uint (3R) maxpacketsize;
box additionaldatall];
}
Fields and bpxes are defined as for the RtpHintSampleEntry (‘xtp ‘) of the ISO Base Media File Fgrmat.
However, an SRTP Process Box shall be included in dn’ SrtpHintSampleEntry as one of the
additionalldata boxes.
9.1.21 SRTP Process box ‘srpp*:
Box Type: |‘srpp’
Container: |SrtpHintSampleEntry
Mandatory: |Yes
Quantity:  |Exactly one
The SRTP Process Box may instruct the server as to which SRTP algorithms should be applied.
aligned(8) class SRTPProc¢essBox extends FullBox(‘srpp’, version, 0) {
unsigngd int(32) ‘edcryption_algorithm_rtp;
unsigngd int (32).\\éncryption_algorithm_rtcp;
unsignegd int (32)~" integrity_algorithm_rtp;
unsigngd int(32) integrity_algorithm_rtcp;
SchemeflypeBox scheme_type_box;
SchemelnformationBox 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.

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.
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Format Algorithm

decided by a process outside the file format

$20$20$20$20 The choice of algorithm for either encryption or integrity protection is

is valid only for integrity_algorithm_rtp

ACM1 Encryption using AES in Counter Mode with 128-bit key, as defined in
Section 4.1.1 of the SRTP specification.

AF81 Encryption using AES in F8-mode with 128-bit key, as defined in Section
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

Sample Format

sample in a server hint track will generate one or more RTP packets,whose RTP timestamp is the same
e hint sample time. Therefore, all the packets made by one sample’have the same timestamp. However,
sion is made to ask the server to ‘warp’ the actual transmission times, for data-rate smoothing, for
exanple.

sample contains two areas: the instructions to composethie packets, and any extra data needed when

sending those packets (e.g. an encrypted version of the fmedia data). Note that the size of the sample is
known from the sample size table.
aligned(8) class RTPsample {
ynsigned int(16) packetcount;
ynsigned int(16) reserved;
RTPpacket packets [packetcount]y
byvte extradatall];
}
9.1.31 Packet Entry format
EacH packet in the packet entry'table has the following structure:
aligned(8) class RTEBpacket {
int (32) relatdive _time;
/ the next fields form initialization for the RTP
/ header (67 bits), and the bit positions correspond
it (2) RTP_version;
it (1) P_bit;
it (1) X_bit;
it (@) CSRC_count;
i€ AT) M_bit;
it (7) payload type:
unsigned int(16) RTPsequenceseed;
unsigned int(13) reserved = 0;
unsigned int (1) extra_flag;
unsigned int (1) bframe_flag;
unsigned int (1) repeat_flag;

unsigned int(16) entrycount;
if (extra_flag) {

uint (32) extra_information_length;
box extra_data_tlv]([];

}

dataentry constructors[entrycount];
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The semantics of the fields for RTP server hint tracks is specified below. RTP reception hint tracks use the
same packet structure. The semantics of the fields when the packet structure is used in an RTP reception hint
track is specified in subclause 9.4.1.4.

In server hint tracks, the relative_time field ‘warps’ the actual transmission time away from the sample
time. This allows traffic smoothing.

The following 2 bytes exactly overlay the RTP header; they assist the server in making the RTP header (the
server fills in the remaining fields). Within these 2 bytes, the fields RTP_version and CSRC_count are

reserved in server (transmission) hint tracks and the server fills in these fields.

The seque
same RTP

n . . : . .
%cket to be sent, then the seed value would be the same for them all. The server normally aii
random offs¢t to this value (but see above, under ‘sequenceoffset’).

extra_
type
extra_
cong
subsg

boundaries. The box size of any TLV box indicates the actual bytes uséd; not the length require

padgd
padd

The rtpof
the packet. ]
time-stamp i

The bframe

is sent as a duplicate of a previous packet. Servers may wish to optimize handling of these packets.

9132 C

There are va

i f the

fFlag equal to 1 indicates that there is extra information before the constructors;, in the fo
tlength-value sets.

information_length indicates the length in bytes of all extra infermation beforg
tructors, which includes the four bytes of the extra informatidn_length field.
equent boxes before the constructors, referred to as the TLV boxes, are aligned on

ing to 32-bit boundaries. The value of extra_information.\l'ength includes the req
ing for 32-bit boundaries.

FsetTLV (‘rtpo’) gives a 32-bit signed integer offset tothe actual RTP time-stamp to plg
his enables packets to be placed in the hint track in_decoding order, but have their present
h the transmitted packet be in a different order. This-is\necessary for some MPEG payloads.

_flag indicates a disposable ‘b-frame’. The repeat_flag indicates a ‘repeat packet’, one

bnstructor format

rious forms of the constructor. Each constructor is 16 bytes, to make iteration easier. The firs

t

byte is a union discriminator:

aligned(8) class RTPconstructor (type) {
unsigngd int (8) constructor_type = type;

}

aligned(8) class RTRnoOpconstructor
extendg RTPcongtructor (0)

{
uint (8 padPls] ;

}

aligned(8) class RTPimmediateconstructor
extends RTPconstructor (1)

{

unsigned int (8)
unsigned int(8)
unsigned int (8)

}

aligned(8)

count;
data[count];
pad[l4 - count];

class RTPsampleconstructor

extends RTPconstructor(2)

{

signed

unsigned int (16)

102
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length;
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unsigned int(32) samplenumber;
unsigned int(32) sampleoffset;
unsigned int(16) bytesperblock = 1;
unsigned int(16) samplesperblock = 1;
}
aligned(8) class RTPsampledescriptionconstructor

extends RTPconstructor (3)

{

12:2012(E)

signed int(8) trackrefindex;

unsigned int(16) length;

prstemec—Hre{32 samptedescriptiortades
ynsigned int(32) sampledescriptionoffset;
ynsigned int(32) reserved;

3

The
track
track
table
track

The
whic

The
streg
Sam

For g
hint 4

Notiqg
For ¢
the ¢

9.14

Strea
relat
MIM
assig
shou

SDP
The

mmediate mode permits the insertion of payload-specific headers (e.g. the RTP’H.261 hea
s where the media is sent ‘in the clear’, the samp1e entry then specifies the,bytes to copy frg

of track references (a strictly positive value), name the hint track itself (-1), or the only asso
(0). (The value zero is therefore equivalent to the value 1.)

bytesperblock and samplesperblock concern compressed audio, using a scheme pri
n the audio framing was not evident in the file. These fields have' the fixed values of 1 for MP4

sampledescription mode allows sending of sample descriptions (which would contain
m descriptors), by reference, as part of an RTP packet. The index is the index of a Sampl
ble Description Box, and the offset is relative to the beginning of that SampleEntry.

omplex cases (e.g. encryption or forward error correction), the transformed data would be pl
amples, in the extradata field, and then:§ample mode referencing the hint track itself woul

e that there is no requirement that successive packets transmit successive bytes from the m
xample, to conform with RTP-standard packing of H.261, it is sometimes required that a byj
nd of one packet and also at the‘beginning of the next (when a macroblock boundary falls wi

SDP Information

ming servers using‘RTSP and SDP usually use SDP as the description format; and there a
onships between the SDP information, and the RTP streams, such as the mapping of p4
E names. Provision is therefore made for the hinter to leave fragments of SDP information
t the serverinforming a full SDP description. Note that there are required SDP entries, whi
d also gengrate. The information here is only partial.

infofmation is formatted as a set of boxes within user-data boxes, at both the movie and th
extin the movie-level SDP box should be placed before any media-specific lines (before th

der). For hint
m the media

. by giving the sample number, data offset, and length to copy. The track+feference may index into the

ciated media

br to MP4, in
| files.

elementary
EEntry in a

aced into the
d be used.

edia stream.
e be sent at
hin a byte).

'e necessary
yload IDs to
n the file, to
th the server

e track level.
e first ‘m="in

the SDPfite):

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 extends box(‘rtp ‘') {
uint (32) descriptionformat = ‘sdp ‘;
char sdptext[];

}
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The hint information box may contain information 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
correctly 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) class trackhintinformation extends box(‘hnti’) {

3

aligned(8) class rtptracksdphintinformation extends box(‘sdp ‘') {
char pgdptext[];
}

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 tg the statistics in the hint media header, the hinter may place extra data in a hint statistics bgx, in
the track usgr-data box. This is a container box with a variety of sub-boxes that.itdnay contain.

aligned(8) class hintstatisticsbox extends box(‘hinf’) A
}
aligned(8) class hintBytesSent extends box(‘trpy’ ¥ {

uint (6f) bytessent; } // total bytes sent, 4dncluding 12-byte RTP headers
aligned(8) class hintPacketsSent extends box('nump’) {

uint (6ff) packetssent; } // total packets seént
aligned(8) class hintBytesSent extends box(Ytpyl’) {

uint (6f) bytessent; } // total bytes-.gent, not including RTP headers
aligned(8) class hintBytesSent extendsbox(‘totl’) {

uint (3R) bytessent; } // total by¥tes sent, including 12-byte RTP headers
aligned(8) class hintPacketsSent extends box(‘npck’) {

uint (3p) packetssent; } // total packets sent
aligned(8) class hintBytesSent ,extends box(‘tpay’) {

uint (3R) bytessent; } //NEotal 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-hHihtmediaBytesSent extends box(‘dmed’) {

uint (6f) bytessent; } // total bytes sent from media tracks
aligned(8) class hintimmediateBytesSent extends box(‘dimm’) {

uint (6f)bytessent; } // total bytes sent immediate mode
aligned(8) ¢lass hintrepeatedBytesSent extends box(‘drep’) {

uint (64) bytessent; } // total bytes in repeated packets
aligned(8) class hintminrelativetime extends box(‘tmin’) {

int (32) time; } // smallest relative transmission time, milliseconds
aligned(8) class hintmaxrelativetime extends box(‘'tmax’) {

int (32) time; } // largest relative transmission time, milliseconds
aligned(8) class hintlargestpacket extends box(‘pmax’) {

uint (32) bytes; } // largest packet sent, including RTP header
aligned(8) class hintlongestpacket extends box(‘dmax’) {

uint (32) time; } // longest packet duration, milliseconds
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aligned(8) class hintpayloadID extends box(‘payt’) {
uint (32) payloadID; // payload ID used in RTP packets
uint (8) count;
char rtpmap_string[count]; }
NOTE Not all these sub-boxes may be present, and that there may be multiple ‘maxr’ boxes, covering

different periods.

9.2 ALC/LCT and FLUTE Hint Track Format

9.2.1 Introduction

The file format supports multicast/broadcast delivery of files with FEC protection. Files to bg) d
storgd as items in a container file (defined by the file format) and the meta box is amended with in
how fthe files are partitioned into source symbols. For each source block of a FEC encoding; adq
symbols can be pre-computed and stored as FEC reservoir items. The partitioning‘depends
scheme, the target packet size, and the desired FEC overhead. Pre-composed source symbols ¢
as File reservoir items to minimize duplicate information in the container file espegially with MBN
actual transmission is governed by hint tracks that contain server instructions that facilitate the e
of squrce and FEC symbols into packets.

FD hint tracks have been designed for the ALC/LCT (Asynchroneus’ Layered Coding/Lay
Trangport) and FLUTE (File Delivery over Unidirectional Transport) protocols. LCT provides tr.
suppport for reliable content delivery and stream delivery protocols-~ALC is a protocol instantiatio
buildjng block, and it serves as a base protocol for massively scalable reliable multicast distributio
binary objects. FLUTE builds on top of ALC/LCT and defines a protocol for unidirectional delivery

FLUTE defines a File Delivery Table (FDT), which carries metadata associated with the files de
ALC/LCT session, and provides mechanisms for in-band delivery and updates of FDT. In contrg
relies on other means for out-of-band delivery of\file metadata, e.g., an electronic service
normally delivered to clients well in advance of-the ALC/LCT session combined with update fr
can lbe sent during the ALC/LCT session.

File partitionings and FEC reservoirs can\be used independently of FD hint tracks and vice versg
aid the design of hint tracks and allowcalternative hint tracks, e.g., with different FEC overheads,
sam¢ FEC symbols. They also provide means to access source symbols and additional H
endently for post-delivery.répair, which may be performed over ALC/LCT or FLUTE or ou
ner protocol. In order to reduce complexity when a server follows hint track instructions, hin
tly to data ranges of items or data copied into hint samples.

anot
dired
It is recommended that:a’server sends a different set of FEC symbols for each retransmission of &

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

elivered are
formation on
itional parity
on the FEC
an be stored
IS-FEC. The
ncapsulation

ered Coding
hnsport level
n of the LCT
n of arbitrary
of files.

ivered in the
st, ALC/LCT
uide that is
gments that

. The former
to re-use the
EC symbols
t-of-band via
t tracks refer

file.

file and FEC

The support for file delivery is designed to optimize the server transmission process by enabling ALC/LCT or
FLUTE servers to follow simple instructions. It is enough to follow one pre-defined sequence of instructions
per channel in order to transmit one session. The file format enables storage of pre-computed source blocks
and symbol partitionings, i.e., files may be partitioned into symbols which fit an intended packet size, and pre-
computing a certain amount of FEC-symbols that also can be used for post-session repair. The file format also
allows storage of alternative ALC/LCT or FLUTE transmission session instructions that may lead to equivalent
end results. Such alternatives may be intended for different channel conditions because of higher FEC
protection or even by using different error correction schemes. Alternative sessions can refer to a common set
of symbols. The hint tracks are flexible and can be used to compose FDT fragments and interleaving of such
fragments within the actual object transmission. Several hint tracks can be combined into one or more
sessions involving simultaneous transmission over multiple channels.
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It is important to make a difference between the definition of sessions for transmission and the scheduling of
such sessions. ALC/LCT and FLUTE server files only address optimization of the server transmission process.
In order to ensure maximal usage and flexibility of such pre-defined sessions, all details regarding scheduling
addresses, etc. are kept outside the definition of the file format. External scheduling applications 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, source addresses
and ports, and so-called Transmission Session Identifiers (TSI).

The sample numbers associated with the samples of a file delivery hint track provide a numbered sequence.
Hint track sample times provide send times of ALC/LCT or FLUTE packets for a default bitrate. Depending on
the actual transmission bitrate, an ALC/LCT or FLUTE server may apply linear time scaling. Sample times
may Slmpllfy the auhcdu:;lly Process; btt-itis oo to-the-serverto—send-ALCH-CTForHUFE pau:\cto ra tmely

manner.

A schematic| picture of a file containing three alternative hint tracks with different FEC overhead for a sgurce
file is provided in Figure 6. In this example, each source block consists of only one sub-block.

Storage Format of a single file

File item FEC reservoir items

FEC for Src Block #1

A h | FEC for Src Block #2
track{#1 X
(10% HEC) Src Sym [0-5119] ([ FEC Sym #1[0-511] | Src Sym [5120-10240] | FEC Sym#2 [0-511] | N
track #2
(~12% AEc)_ | SrcSym[06119] | FEC Sym#1[0-614] | SrcSym[5120-10240] | FEC Sym#2[0-614] |
track|#3
(14% HEC) Sr¢Sym[0-5119] | FEC Sym#1[0-716] | SrcSym[5120-10240] | 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. FEC
redundancy symbols are calculated for both source blocks and stored as FEC reservoir items. As the hint
tracks reference the same items in the file there is no duplication of information. The original source symbols
and FEC reservoirs can also be used by repair servers that don’t use hint tracks.

106 © ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=c9172440dc012e65bd738644c72729ab

ISO/IEC 15444-

9.2.3 Sample Description Format

9.2.3.1

Definition

12:2012(E)

FD hint tracks are tracks with handler_type ‘hint’ and with the entry-format ‘f£dp ' in the sample
description box. The FD hint sample entry is contained in the sample description box (' stsd').

9.2.3.2 Syntax
class FDHintSampleEntry() extends SampleEntry ('fdp ') {
ﬂQ‘if;ﬂ’\qu int (16) hinttrackvuercsion — 1,'
ynsigned int(16) highestcompatibleversion = 1;
ynsigned int(16) partition_entry_ ID;
ynsigned int(16) FEC_overhead;
Box additionaldatall; //optional
}
9.2.3.3 Semantics

The

RTP
prov

File
of a

entry
9.24

9.24.1

Eac

Eac

send
sour

ali

3

artition_entry_ID indicates the partition entry in the FD item information box. A
indicates that no partition entry is associated with this sample entry;“e.g., for FDT. If the c
FD hint track contains only overhead data this value should”indicate the partition
overhead data is in question.

EC_overhead is a fixed 8.8 value indicating the percentage protection overhead used
sample(s). The intention of providing this value is to pfovide characteristics to help a se
session group (and corresponding FD hint tracks):df the corresponding FD hint track ¢
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.

K

i

hinttrackversion and highestcompat@bleversion fields have the same interpreta
hint sample entry described in 9.1.2. Assadditional data a time scale entry box may be pr¢
ded, there is no indication given on timing of packets.

entries needed for an FDT or an electronic service guide can be created by observing all sg
hint track and the corresponding:item information boxes of the items referenced by the ah
IDs. No sample entries shall-be included in the hint track if they are not referenced by any s4

Sample Format

Sample Container

R FD samplein the hint track will generate one or more FD packets.

R sample*contains two areas: the instructions to compose the packets, and any extra data n

ng those packets (e.g., encoding symbols that are copied into the sample instead of residin

zero value
brresponding
entry whose

by the hint
rver select a
ontains only
D hint tracks

ion as in the
vided. If not

mple entries
ove partition
mple.

eeded when
y in items for

cevfiles or FEC). Note that the size of the sample is known from the sample size table.

gned(8) class FDsample extends Box(‘'fdsa’) {
FDPacketBox packetbox[]

ExtraDataBox extradata; //optional

Sample numbers of FD samples define the order they shall be processed by the server. Likewise, FD packet
boxes in each FD sample should appear in the order they shall be processed. If the time scale 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 time scaling.
Sample times may simplify the scheduling process, but it is up to the server to send packets in a timely
manner.
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9.24.2 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];

3

The LCT hgader mfo contains LCT header templaies for the current FD packet. Header exiension
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.

9.24.3 LCT Header Template Format

The LCT header template is defined as follows:

aligned(8) class LCTheaderTemplate {
unsigngd int (1) sender_current_time_present;

unsigngd int (1) expected_residual_time_present;
unsigngd int (1) session_close_bit;

unsigngd int (1) object_close_bit;

unsigngd int (4) reserved;

unsigngd int(16) transport_object_identifier;

3

It can be usgd by a server to form an LCT header for a packet:Note that some parts of the header depend on
the server policy and are not included in the template. Some field lengths also depend on the LCT header bits
assigned by [the server. The server may also need to change the value of the Transport Object Identifier (TOl).

9.24.4 LCT Header Extension Constructor Format
The LCT header extension constructor format'is defined as follows:

aligned(8) class LCTheaderextension {
unsigngd int(8) header_exténsion_type;
if (hepder_extension_type > 127) {
unsfigned int(8) content[3];
}
else {
unsigngd int (8).&length;
if (lepgth > Q%
unslgned «ant (8) content[ (length*4) - 2];
}
}

A positive value of the length field specifies the length of the constructor content in multiples of 32 bit words. A
zero value means that the header is generated by the server.

The usage and rules for LCT header extensions are defined in RFC 3451 (LCT RFC). The
header_extension_type contains the LCT Header Extension Type (HET) value.

HET values between 0 and 127 are used for variable-length (multiple 32-bit word) extensions. HET values
between 128 and 255 are used for fixed length (one 32-bit word) extensions. If the
header_extension_type is smaller than 128, then the length field corresponds to the LCT Header
Extension Length (HEL) as defined in RFC 3451. The content field always corresponds to the Header
Extension Content (HEC).
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NOTE A server can identify packets including FDT by observing whether EXT_FDT
(header_extension_type == 192)is present.

9.24.5 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.

aligned(8) class FDconstructor (type) {
unsigned int (8) constructor_type = type;

}
aligned(8) class FDnoopconstructor extends FDconstructor (0)

ynsigned int (8) padl[1l5];

aligned(8) class FDimmediateconstructor extends FDconstructox (1)

ynsigned int(8) count;
ynsigned int(8) datal[count];
ynsigned int(8) pad[l4 - count];

aligned(8) class FDsampleconstructor extends FDconstructor(2)

trackrefindex;
16) length;
32) samplenumber;
32) sampleoffset;
16) Dbytesperblock =(;
16) samplesperbloeck =

gigned int(8)
ynsigned int(
ynsigned int(
ynsigned int(
ynsigned int(
4 (

insigned int 1;

aligned(8) class FDitemconstruetor extends FDconstructor (3)

ynsigned int(16) item\ID;

ynsigned int(16) extert_index;

ynsigned int(64) data_offset; //offset in byte within extent

ynsigned int(24) . data_length; //non-zero length in byte within extent or

//1if (data_length==0) rest of extent

aligned(8) class FDxmlboxconstructor extends FDconstructor (4)

Unsignegd)int (64) data_offset; //offset in byte within XMLBox or BingryXMLBox
ynsighed int(32) data_length;
yngigned int(24) reserved;

9.2.4.6 Extra Data Box

Each sample of an FD hint track may include extra data stored in an extra data box:

aligned(8) class ExtraDataBox extends Box(‘extr’) {
FECInformationBox feci;
bit (8) extradatal];
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9.24.7 FEC Information Box
9.2.4.7.1 Definition

Box Type: ‘feci’

Container:  Extra Data Box (‘extr’)
Mandatory: No

Quantity: Zero or One

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 Byntax
aligned(8) class FECInformationBox extends Box('feci') {
unsigngd int (8) FEC_encoding_1ID;
unsigngd int(16) FEC_instance_1ID;
unsigngd int(16) source_block_number;
unsigngd 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 setto 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

hder-
shall
sive.

FEQ instance_ID is scoped by the FEC_encading_ID. See RFC 5052 for further details.
source| block_number identifies from which source block of the object the encoding symbol(s) ip the
FD packet are generated.
encodihg_symbol_ID identifies which:specific encoding symbol(s) generated from the source block
are ¢arried in the FD packet.
9.3 MPEG-2 Transport Hint Track Format
9.3.1 Introduction
MPEG-2 TS| (Transport;Stream) is a stream multiplex which can carry one or more programs, consisting of
audio, video|and other'media. The file format supports the storage of MPEG-2 TS in a hint track. An MPEG-2
TS hint tracl can be-used for both storage of received TS packets (as a reception hint track), and as a server

hint track used for_the generation of an MPEG-2 TS.

The MPEG-Z TS hint track definition supports so-called “precomputed hints . Precomputed hints make no use
of including data by reference from other tracks, but rather MPEG-2 TS packets are stored as such. This
allows reusing the MPEG-2 TS packets stored in a separate file. Furthermore, precomputed hints facilitate
simple recording operation.

In addition to precomputed hint samples, it is possible to include media data by reference to media tracks into
hint samples. Conversion of a received transport stream to media tracks would allow existing players
compliant with earlier versions of the 1ISO base media file format to process recorded files as long as the
media formats are also supported. Storing the original transport headers retains valuable information for error
concealment and the reconstruction of the original transport stream.
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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.

9.3.21 Reusing existing Transport Streams
It was desired to reuse existing TS instances and therefore an additional mechanism exists to gover a wide
variety of existing TS recordings. These recordings may consist not only of TS packets.but have |preceding or

t of each TS
ition of FEC

Timing

transported

NOTE: When there are multiple packets in a sample, they cannot be given independent transmissig

9.3.2.3 Packet Grouping

The |[sample format for MPEG-2 Transport Stream Hint Tracks allows multiple TS packets in

to be 90000,

he first bit of
e TS, since if
ensibly. The
h or without
ht track PCR

n time offsets.

one sample.

Spedific applications, such as some IPTV applications, convey TS packets in an RTP stream. Only one

reception timestamp/can be derived for all TS packets carried in one RTP packet. Another a

bplication for

storifg multiple TSypackets in a sample is SPTSs, where a sample contains all the TS packets {for a GoP. In
this gase every_ sample is a random access point.
Note| that_random-access to every TS packet is not possible by the means of the file format if 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 sync sample is a point at which processing of a track may begin without error. Both MPTS and SPTS are
supported by MPEG-2 TS Hint Tracks, however a random access point, marked as a sync sample, is normally
only defined for SPTS, where it specifies the beginning of a packet that contains the first byte of an
independently decodable media access unit (e.g. MPEG-2 video I-frames or MPEG-4 AVC IDR pictures) of a
stream that uses differential coding. For MPTS, the sync sample table would normally be present but empty,
indicating 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.

© ISO/IEC 2012 — All rights reserved 111


https://iecnorm.com/api/?name=c9172440dc012e65bd738644c72729ab

ISO/IEC 15444-12:2012(E)

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.

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 indicatg the
order, recepfion timing, and contents of the received packets among other things.

NOTE 1:Players may reproduce the packet stream that was received based on the receptionphint tracks and prpcess
the reproduced packet stream as if it was newly received.

Reception hint tracks have the same structure as hint tracks for servers.

The format ¢f the reception hint samples is indicated by the sample description for the reception hint {rack.
Each protocol has its own reception hint sample format and name.

NOTE 2: Servers using reception hint tracks as hints for sending of the received streams should handle the pofential
pgradations of the received streams, such as transmissién)delay jitter and packet losses, gracefully and
hsure that the constraints of the protocols and contained‘data formats are obeyed regardless of the pofential
bgradations of the received streams.

o D QO

NOTE 3: As with server hint tracks, the sample formats of x&Ception hint tracks may enable construction of packets by
phlling data out of other tracks by reference. Thése other tracks may be hint tracks or media tracks. The [exact
fgrm of these pointers is defined by the sample format for the protocol, but in general they consist of four
pleces of information: a track reference indéx, a sample number, an offset, and a length. Some of thes¢ may
bg implicit for a particular protocol. Thesepointers' always point to the actual source of the data, i.e., indirect
dpta referencing is disallowed. If a hint-track is built 'on top' of another hint track, then the second hin{| track
must have direct references to thermedia track(s) used by the first where data from those media tra¢ks is
placed in the stream.

If received data is extracted to média tracks, the de-hinting process must ensure that the media streamp are
valid, i.e. thg streams must be error-free (which requires e.g. error concealment).

A sample with a size of zero.is permitted in reception hint tracks, and such samples may be ignored.

9.3.3 Sample Description Format

9.3.3.1 Iqtroduction

The sample description for an MPEG2-TS reception hint track contains all static metadata that describe the
stream or a portion thereof, especially the PSI/SI tables. MPEG-2 TS reception hint tracks use an entry-format
in the sample description of 'rm2t' (which indicates MPEG-2 Transport Stream). The entry-format for
MPEG2-TS server hint tracks is 'sm2t'".

The static metadata documents e.g. PSI/SI tables. The presence of static metadata is optional. When present,
the static metadata shall be valid for the MPEG2-TS packets it describes. Consequently, if a piece of static
metadata changes in the stream, a new sample entry is needed for the first sample at or after the change. If
static metadata is not present in the sample entry, structures, such as PSI/SI tables, stored in the MPEG2-TS
packets are valid and the stream must be scanned in order to find out which values of static metadata are
valid for a particular sample.
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9.3.3.2 Syntax

class MPEG2TSReceptionSampleEntry extends MPEG2TSSampleEntry (" rm2t”) {
}

class MPEG2TSServerSampleEntry extends MPEG2TSSampleEntry ( sm2t”) {
}

class MPEG2TSSampleEntry (name) extends HintSampleEntry (name) {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
e S —precedingbytesten

yint (8) trailingbyteslen;

yint (1) precomputed_only flag;

yint (7) reserved;

hox additionaldatall;

9.3.3.3 Semantics

hinttrackversion is currently 1; the highestcompatibleversion field specifies the o]dest version
with which this track is backward-compatible.
precedingbyteslen indicates the number of bytes that are preceding each MPEG2-TS pjacket (which
may e.g. be a time-code from an external recording device);
trailingbyteslen indicates the number of bytes that are atthe end of each MPEG2-TS packet (which
may e.g. contain checksums or other data that was added by a recording device).
wrecomputed_only_flag indicates whether the assogiated samples are purely precomputed if set to 1;

gdditionaldata is a set of boxes. This set can contain boxes that describe one common Version of the
PSI/SI tables by means of the 'tPAT' box or the,'tPMT' box or other data, e.g. boxes that are only valid
for a sample (which contains multiple packets) and describe the initial conditions of the §TC or boxes
that define the content of the preceding of‘trailing data. There shall be at most one of each of PATBox,
TSTimingBox, InitialSampleTimeBox present within additionaldata

The following optional boxes for additié¢ndldata are defined:

aligned(8) class PATBox().extends Box(‘'tPAT’) {
yint (3) reserved;
Yint (13) PID;
yint (8) sectiondatal];
}
aligned(8) class_PMTBox() extends Box(‘'tPMT’) {
yint (3) reserved;
Yint (13) PID;
yint (8) sectiondatal];
}
aligneéd(8) class ODBox () extends Box (‘'tOD ') {
ht(3) TeServed;
uint (13) PID;
uint (8) sectiondatal];
}
aligned(8) class TSTimingBox () extends Box(‘tsti’) {
uint (1) timing_derivation_method;
uint (2) reserved;
uint (13) PID;
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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.

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

PID is th
this
sectio

congatenated sections, of an identical version number.
initialsampletime specifies the initial value of the sample times in case the sample times do nof]
fromy 0. Unlike media tracks, MPEG-2 TS hint track usually have sample times_not starting from 0
PCH times and reception times. Since ‘stts’ only stores the delta betweenh sample times, this fi
required for reconstructing the original sample times:
OriginalSampleTime(n) = initialsampletime + SRTS(n).
In case PCR times are used for sample times, the reconstructed sample time can be used to initializ
STQ when the sample is randomly accessed. Note that this field:may need to be updated after ed
timing| derivation_method is a flag which specifies the method which was used to set the sa
time|for a given PID. The values for timing_derivatiommethod are as follows:
0x0|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.
0x1|piecewise linearity between PCRs: the sample time is derived from a reconstructed STC fo
program. Piecewise linearity between“adjacent PCRs is assumed and all TS packets i
samples have a constant duration inthis range.
9.3.4 Sample Format
Each samplg of an MPEG-2 TS Hint track consists of a set of

* pre-

® COnNs

heaq

Note that ea
followed by
preheader a
in the sampl

other programs and be an MPTS).

value is always 0.
hdata extends to the end of the box and is the complete MPEG2-TS table, “containing the

e PID of the MPEG2-TS packets from which the data was extracted. In the case of the tPAT

computed packets: ong or more MPEG-2 TS packets with the associated headers and trailerg

tructed packets: instructions to compose one or more MPEG2-TS packets with the associate
ers and trailers by pointing to data of another track.

ch MPEG-2_TS packet in the sample may be preceded with a preheader (precedingbyte
p postirailer (trailingbytes), as detailed in the Sample Description Format. The size g
nd thle posttrailer are specified by precedingbyteslen and trailingbyteslen, respec

' box

start

L e.g.,
pld is

e the
iting.
mple

t the

r this
N the

5), or
f the
lively,

b.description to allow compact sample tables with fewer chunks.

It is possible for a mixture of precomputed and constructed samples to occur in the same track. If padding of
the transport stream packet is required, this can be accomplished with the adaptation_field or explicitly

by using the

NOTE

MPEG2TSImmediateConstructor as appropriate.

The number of MPEG-2 TS packets in the sample can be derived from the sample size table directly if

the sample consists of pre-computed packets only, which is a conclusion if the precomputed_only_flagin
the sample entry is set. The number of MPEG-2 TS packets in the sample may be variable or restricted, e.g.
extensions of this file format may define a sample to contain exactly one packet.
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9.3.4.1 Syntax

// Constructor format

aligned(8) abstract class MPEG2TSConstructor (uint(8) type) {
uint (8) constructor_type = type;

}

aligned(8) class MPEG2TSImmediateConstructor
extends MPEG2TSConstructor (1) {

uint (8) immediatedatalen;

uint (8) data[immediatedatalen];
}
aligned(8) class MPEG2TSSampleConstructor

¢xtends MPEG2TSConstructor (2) {

yint (8) sampledatalen;

yint (16) trackrefindex;

yint (32) samplenumber;

yint (32) sampleoffset;

// 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_indiecator;
bit (1) pavload_unit_start_ndicator;
bit (1) transport_priority:
bit (13) PID;
bit (2) transport_scrambling_control;
bit (2) adaptation_£field_control;
bit (4) continuity(Ceounter;
if (adaptation_field;control == "10" ||
adaptation_fieldcontrol == “117) {
uint (8) afaptation_field[headerdatalen-3];

}

MPEG2TSConstxuctor constructors[num_constructors];
yint (8) trailingbytes|[trailingbyteslen];
ample (format

q
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.

sync_byte: if this value is 0x47, then the sample is a transport stream packet (a precomputed 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
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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).

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.

trailifigbytes conains any exira data following the packet. For example, this may include a checksum.

samplehumber 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 value0.

immediptedatalen indicates the number of bytes within the field data that are included in the sgmple
rathe¢r than data being included into the sample by reference to a media track.
headerflatalen indicates the length of the TS packet header (without the sync byi€) in bytes. This field
has the value 3 if the adaptation_field is not present or the value
(adpptation_field_length+3), where adaptation_field_length is the first octet df the
strugture adaptation_field as definedin ISO/IEC 13818-1.

Neither the fprmat of precedingbytes nor trailingbytes are definedby-this specification.
The remaining fields (transport_error_indicator, payload_unit_start_indicgtor
transport|priority, PID, transport_scrambling control, adaptation_field_control,

continuity_counter, adaptation_field) of the sample sfructure contain a copy of the packet hgader
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 Subclalise defines a mechanism for marking media streams as protected. This works by changing the
four character code of the SampleEntry;l-and appending boxes containing both details of the protdction
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 data. This Subclause describes how hint tracks should be
marked as cprrying protected datay.using a similar mechanism, and utilizing the same boxes.

9.3.5.2 Syntax

class ProfectedMREG2TransportStreamSampleEntry
extendg MPEGR2TransportStreamSampleEntry (‘pm2t’) {
ProtectiomSchemeInfoBox SchemeInformation;

3

9.3.5.3 Semantics
The SchemeInformation ("sinf") box (defined in 8.12) shall contain details of the protection scheme applied.

This shall include the 0OriginalFormatBox which shall contain the original sample entry type of the MPEG-2
Transport StreamSampleEntry box.

116 © ISO/IEC 2012 — All rights reserved


https://iecnorm.com/api/?name=c9172440dc012e65bd738644c72729ab

9.4

9.4.1

9.4.1

ISO/IEC 15444-

RTP, RTCP, SRTP and SRTCP Reception Hint Tracks
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This Subclause specifies the reception hint track format for the real-time transport protocol (RTP), as defined
in IETF RFC 3550.

RTP is used for real-time media transport over the Internet Protocol. Each RTP stream carries one media type,
and aone RTP reception hint track carries one RTP siream Hence rpnnnﬁng of an audio-vi

ual program

results into at least two RTP reception hint tracks.

The Hesign of the RTP reception hint track format follows as much as possible the design! of the
hint {frack format. This design should ensure that RTP packet transmission operates very similar|
whether it is based on RTP reception hint tracks or RTP server hint tracks. Furthermore, the nu
datalstructures 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

con
or c
exist
long
for e
pack|
rece

9.4.1

The
form
track]

The
Morg

rting the RTP packet payloads to media samples and including them by reference to the
mbining both approaches. As noted earlier, conversion of received streams to media t
ng players compliant with earlier versions of the ISO base media)file format to process recg

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" afterrecording of the streams in preco
ption hint tracks has been completed.

.2  Sample Description Format

entry-format in the sample description for tlie 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 {
1int (16) hinttrackversion = 1;
1int (16) highestcompatibleversion
lint (32) maxpacketsize;

ox additionaldatall;

(‘rrtp")

1;

Entry-format identifier in the sample description of the RTP reception hint track is different frg
bt 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.

bdditiomaldata set of boxes may include the timescale entry ('tims') and time offset (
over, the additionaldata may contain a timestamp synchrony box.

RTP server
y regardless
mber of new

samples, or
int samples,
racks allows
rded files as

as the media formats are also supported. Storing the originalk’RTP headers retains valuabl¢ information

onversion of
mputed RTP

f the sample

m the entry-
pception hint

tsro') boxes.

The
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frequency of the RTP timestamps of the stream captured in the reception hint track.

tch the clock

The time offset box (*tsro’) may be present. If the time offset box is not present, the value of the field
offset is inferred to be equal to 0. The value of the field offset is used for the derivation of the RTP
timestamp, as specified in 9.4.1.4.

RTP timestamps typically do not start from zero, especially if an RTP receiver 'tunes’ into a stream. The time
offset box should therefore be present in RTP reception hint tracks and the value of of fset in the time offset
box should be set equal to the first RTP timestamp of the RTP stream in reception order.
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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 ( ) {
reserved;

timestamp_sync;

‘tssy’

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
timest
deri
syna@
timest
deri
hint

When time
stored RTC
reception hirn
synchronizat

reception hint tracks.

ed from the Formula in 9.4.1.4 reflect the received RTP timestamps exactly (without corr
hronization to any other RTP reception hint track).

hmp_sync equal to 2 indicates that RTP timestamps of the present RTP reception” hint
ed from the Formula in 9.4.1.4 are synchronized with RTP timestamps of other"\RTP rece
racks.

stamp_sync is equal to 0 or 1, a player should correct the inter-stream_synchronization

P sender reports. When timestamp_sync is equal to 2, the medja contained in the
t tracks can be played out synchronously according to the reconstrdeted RTP timestamps wi
ion correction using RTCP Sender Reports. If it is expected that-the RTP reception hint trac

be used for ffe-sending the recorded RTP stream, it is recommended that timéstamp_sync be set equa

or 1, becaus
timestamp
The value off
When RTCH

hint tracks ¢
RTP track, a

e the stored RTCP sender reports can be reused.

| sync equal to 3 is reserved.

timestamp_sync shall be identical for all RTP feception hint tracks present in a file.

is also stored, using an RTCP hint track, thetimestamp 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 ifRTCP is stored in an RTCP hint track.

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 tLa

| data of a sample descriptor.entry of a RTP reception hint track:

bivedSsrcBox extendsjBox(‘rssr’) {

,d int (32) SSRC

blue must equalthe’ SSRC value in the header of all recorded SRTP packets described b
ription.

Sample Format

bmp_sync equal to T indicates that the RTP timestamps of the present RTP recepfion hinfftrack

cted

track
ption

ising
RTP
thout
k will
[to 0

TCP
n the

the

y the

fofrmat of RTP recept|on hint tracks |s identical to the syntax of the sample format of the

media frames are not both fragmented and mterleaved in an RTP stream, it is recommended that each
sample represents all received RTP packets that have the same RTP timestamp, i.e., consecutive packets in
RTP sequence number order with a common RTP timestamp.

Each RTP reception hint sample contains two areas: the instructions to compose the packet, and any extra
data needed for composing the packet, such as a copy of the packet payload. Note that the size of the sample
is known from the sample size table.

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 0 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

sample box ('SttS’) as much as reasonable and smooth out packet scheduling and end-to-end_.d¢
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btting relative_time adaptively in stored reception hint samples. This arrangement (g
s of sample_delta and relative_time can facilitate a compact decoding time tossampl
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_bhif, payload_|
equenceseed shall be set equal to the V, P, X, CC, M, PT and sequénce number fields
et captured in the sample.
ields bframe_flag and repeat_flag are reserved in reception\hint tracks and must be z¢

semantics of extra_flag and extra_information_lehgth are identical to those of
TP server hint tracks.

ollowing TLV boxes are specified: rtphdrextTLV vtpoffsetTLV, receivedCSRC.

insigned int(8) datall;

| is the raw RTP Header Extension which is application-specific.
yntax of the rtpof fsetyTLV box is specified in 9.1.3.1.

et indicates a 32-bit.signed integer offset to the RTP timestamp of the received RTP packet
le number of a sample, DT(i) be equal to DT as specified in 0 for sample number i, tsro. of

of of fset.shall be such that the following Formula is true:

lay variation
f setting the
e box. In this
set (‘tsro’) is

type, and
of the RTP

ro.

specified for

RTP Header

. Let i be the
fset be the

of offset in the ‘tsro’ box of the referred reception hint sample entry, and % be the modulo operation. The

RTPtimestamp = (DT, + tsro.offset + offset)mod 2™

formula (1) RTP timestam

p calculation

NOTE 1:

NOTE 2:

© 1SS0,

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 — of fset) (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) CSRCI[]; //to end of the box
}
The numbewwwwwmmmw&m []
shall equal the n™ CSRC value of the RTP packet header.
9.4.1.5 SDP information

Both movie @nd track SDP information may be present, as specified in 9.1.4.

9.4.2 RTCP Reception Hint Track

9.4.2.1 Introduction

This Subclalise specifies the reception hint track format for the real-time(eontrol protocol (RTCP), defined in

IETF RFC 3%50.

RTCP is us
During strea
information f
the correspo

The format @

The RTCP
status of the

pd for real-time transport of control information for an*"RTP session over the Internet Pro
ming, each RTP stream typically has an accofmpanying RTCP stream that carries cc

hding RTP reception hint track through a track ‘reference.
f the RTCP reception hint tracks allows the-storage of RTCP Sender Reports in the hint sam

bender Reports are of particular interest for stream recording, because they reflect the cy
server, e.g., the relationship of _the media timing (RTP timestamp of audio/video packets) {

ocol.
ntrol

pr the RTP stream. One RTCP reception hint track.carries one RTCP stream and is associafed to

Dles.

rrent
DO the

server time ck of

recorded RT]

absolute time in NTP format); Knowledge of this relationship is also necessary for playba
P reception hint tracks to be.able to detect and correct clock drift and jitter.

The timestamp synchrony box asspecified 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
generated on-the-fly during*transmission.

are

9.4.2.2 General

There shall bexzero or one RTCP reception hint track for each RTP reception hint track. An RTCP reception
hint track shall contain a track reference box including a reference of type 'cdsc' to the associated RTP
reception hint track.

When i is the sample number of a sample, the sample time DT(i) as specified in 0 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.

9.4.2.4.2 Syntax

aligned(8) class receivedRTCPpacket {
ynsigned int (8) datall;
}

aligned(8) class receivedRTCPsample {
ynsigned int(16) packetcount;

Insigned int(16) reserved;
feceivedRTCPpacket packets[packetcount];

—

9.4.2.4.3 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
He 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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class ReceivedSrtpHintSampleEntry () extends SampleEntry (‘rsrp‘) {
uint (16) hinttrackversion = 1;
uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;
box additionaldatall;

3

Fields and boxes are identical to those of the ReceivedRtpHintSampleEntry (‘rrtp‘). The

addtionaldatal]l

one Receiv

edSsrc Box (‘rssr’).

of each sample description entry of a SRTP Reception Hint Track shall contain exactly

Additionally, the addltlonaldata[] may contaln the Rece|ved Cryptograph|c Context ID box and the Rollover

Counter bo
in the SRT

spaces ($20
this docume

9.4.3.2.2

Zero or one
in the addif

Process box specify the algorithm that was applled to the received stream. An entry of
20$20%$20) may be used to indicate that the algorithm is defined by means outside-thé 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
unsign
unsign
switch

cas

cas

3

The destPq
received |PV
Were receive

9.4.3.2.3

Zero or one
additiona
value chang

class ReceivedCryptoContextIdBox extends Beox (‘ccid’) {
bd int (16) destPort;
bd int (8) ip_version;
(ip_version) {
e 4: // IPvd
insigned int(32) destIP;
break ;
e 6: // IPv6
insigned int(64) destIP;
break ;
rt and destIP parameters;contain the port number and the IP address (as present i

4 or IPv6 packages), regpectively, of the SRTP session via which the recorded SRTP pa
d. ip_version contains €ither 4 or 6 representing IPv4 or IPv6, respectively.

Rollover Counter'‘Box

RolloverCounterBox, identified with the four-character code ‘sroc’, may be present i
| data ofa'sample descriptor entry of an SRTP reception hint track. Typically, the rollover co
bs every:65536 SRTP package.

class RolloverCounterBox extends Box sroc’

f the
ields
four
pe of

ReceivedCryptoContextIdBox, identified with the four-character(ode ‘ccid’, may be present

rover

 the
Ckets

h the
unter

aligned (8

¢ ) {

unsigned int (32)

}

rollover_counter;

The rollover_counter is a non-zero integer that gives the value of the ROC field for all associated
received SRTP 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* protod
ed in IETF RFC 3711.

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.

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 specified:in 9.4.1.2 makes it possible to correct clock drift ang
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
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General

ol (SRTCP),

het Protocol.
RTP stream
stream. One
nding SRTP

amples, e.g.,

t the current
ckets) to the
playback of

jitter before

essages are

| An SRTCP

e associated

ption time of
P reception

to the value of timescalein the media header box of the assomated 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

hall be equal

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;

}

class AudioRollRecoveryEntry () extends AudioSampleGroupEntry (’roll’)
{

signed int(16) roll_distance;

3

10.1[1-3—Semantits

1oll distance is a signed integer that gives the number of samples that must be décoded 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 récovery 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 compléte at the marked sample.
The value zero must not be used; the sync sample table documents,random access points for which
no recovery roll is needed.

10.2[ Rate Share Groups

10.2]1 Introduction

Rate| share instructions are used by players and streaniing servers to help allocating bitrates| dynamically
when several streams share a common bandwidth resdurce. The instructions are stored in the file as sample
group entries and apply when scalable or alternativesxmedia streams at different bitrates are cqmbined with
othef scalable or alternative tracks. The instructions are time-dependent as samples in a tdack may be
assogiated with different sample group entries=dn the simplest case, only one target rate share value is
specjfied per media and time range as illustrated'in Figure 5.

Video | |

Audio

A/ \-Rate Share (%)

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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Operation pq
specify morg

In addition t
certain medi

10.2.2 Rate

10.2.2.1

Au<|1io Rate Share (%)

Higher audio
rate required

Lower audio
rate required

Figure 6 — Audio rate share as function of available bitrate

v [ RSO E .

o

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 ffor a
b, as well as discard priority.

Share Sample Group Entry

Definition

Each sampl¢ of a track may be associated te.(zero or) one of a number of sample group descriptions, each of
s a record of rate-share information. Typically the same rate-share information applies to many
samples and it may therefore be enough to define two or three sample group descriptiong that
at different time intervals.

which defing
consecutive
can be used

The groupin
Zero or one

Target rate s
bitrate, i.e.,
applies to al

h type 'rash' (shortfor rate share) is defined as the grouping criterion for rate share information.

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
avanable bltrates If several operat|on points are defined, then each operat|on point specnes a

target rate sl

target rate share values at lower and hlgher avallable bitrates, respectlvely 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.
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10.2.

class RateShareEntry ()
unsigned int (16)
if

ISO/IEC 15444-

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.
treat

The

them as weights, i.e., normalize them.
total allocation shall not exceed total available bitrate.

group to have an allocation most closely in accord with its target rate share, or the track that\dg

the
Trag

Trag
alloy

If ar
disc
The
beern

10.3 Alternative Startup Sequences

10.3.1 Defin

An alternativ
sync sample
sample belo

the case when all samples are decoded.

An 'alst'
alternative s

Either versio
sample groy
defined sem
for a particul

A player util

which to staft decoding)is 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

:

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 this,may be distort
some tracks to achieve their minima, or in case some have reached their,Maxima.

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 bitrate changes.

ition

e startup sequence contains a subset of samples of a track within a certain period starting 1
or a sample marked by 'rap ' sample greuping, which are collectively referred to as the
v. By decoding this subset of samples, thewrendering of the samples can be started earlier th

sample group description entryyindicates 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
hntics but the same-algorithm to derive alternative startup sequences should be used consis
ar value of groupirig_type_parameter.

zing alterpative 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

Isevthe alternative startup sequence. The player then decodes only those samples 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.
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10.3.

class AlternativeStartupEntry ()

{

unsigned int (16)
unsigned int (16)

ISO/IEC 15444-

2 Syntax
extends VisualSampleGroupEntry (’alst’)

roll count;
first_output_sample;

for (i=1; 1 <= roll_count; i++)
unsigned int(32) sample_offset[i];
j=1;

do { // optional,

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

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

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

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

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

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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lence at decoder output (delayed output order)

] [5]

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\pietures at the beginning ¢
onsequently, rendering can be started faster but the displayed picture rate is lower &
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, the rendering of pictures starts four picture intg
h Figure 7. When the picture rate is 25 Hzythe saving in startup delay is 160 msec. The savi
Helay comes with the disadvantage of_a lower displayed picture rate at the beginning g

[6]6]
5

B) Processing of the example sequence
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b) Example,sequence at decoder output

] Ce]

Figure 8 — An example of an alternative startup sequence

G (=] [e] [e] [e] _[e1 [ [e1 [B] _[& [ [ [l _[7] (7] [7] Legend
4 5 7 8 12 13 15 16
I—, El I—, I—, El I—, I_, E I_, I_, I_, m Reference picture
El |I| El Non-reference picture
frame_num
[5]5] [6]6] [e18] [9]9] [73]13] [14]74] [76]16] [17]77]
|i, 7 |i, 12 13 15 16
[3] [11] [14]
[10]
(o]

f the
t the
and
nces

e 8b,
hving
rvals
ng in
f the

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

130

msec in 25 Hz picture rate) earlier than in the conventional solution illustrated in Figure 7.
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b) Example sequence at decoder output

10.4 Random Access Point (RAP) Sample Grouping

10.4

A sy
corrg

dec
exa
Jpred
COrTe

Such
this

marked by the sync sample table be excluded),

10.4

samgFes in output order can be correctly decoded, but some samples following the random ac

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 “openi“\random access point, a

ing order and preceding the random access point in output\order 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 picturedin output order; though they possib
ctly decoded if the decoding starts from the intra picture, 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 VisualRandomAccessEntry () extends VisualSampleGroupEntry (‘rap ')

num/ leading_samples_known;
num_Jleading_samples;

Insigned int (1)
Insigned int(7)

3 Semantics

um_leadding _samples_known equal to 1 indicates that the number of leading samples
eachlsample 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

10.5

10.5.

num_leading_samples_known is equal to 0, this field should be ignored.
Temporal level sample grouping

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)
}

10.5.3 Semantics

The tempors

level

depéndencies on samples of other levels. 0 indicates that no inforthation is provided.

11 Extensibility

11.1 Objeg

The normati

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

boralLevelEntry () extends VisualSampleGroupEntry('tele')

level_independently_decodable;
reserved=0;

| 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 ¢

ts

e objects defined in this specification arevidentified by a 32-bit value, which is normally a s

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 togetherform a pair.

sed in distributed computing are UUIDs (universal unique identifiers), which are 16 bytes
pe specified here ean*be mapped directly into the UUID space by composing the four byte
e twelve byte 180O-reserved value, 0xXXXXXXXX-0011-0010-8000-00AA00389B71. The
de replaces_the.XxxxxxxX in the preceding number. These types are identified to ISO a
used in this specification.

use the*escape type ‘uuid’. They are documented above in subclause 6.2. After the size

type fields, tll\ere is/a full 16-byte UUID.

bding

et of

files
and

Any
type
four
5 the

and

Systems whi

size :

type
if

132

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 metadatavis not part o
entation. This allows small presentation files to be aggregated into a‘farger 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.
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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|that in between the chunks (but not within them) there may be ‘dead space’, un-referenced, by the media
data] Thus, during editing, if some media data is not needed, it can simply be left unreferenced; the data need
not he copied to remove it. Likewise, if the media data is in a secondary file formatted to,a fforeigh’ file format,
headers 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 of this number,
exac} timing can be achieved. Typically, this is the sampling rate ef-theé audio, for an audio track.|For video, a
suitaple scale should be chosen. For example, a media TimeScale of 30000 and media sample durations of
1001 exactly define NTSC video (often, but incorrectly, referred 10 as 29.97) and provide 19.9 hours of time in
32 bigs.

The time structure of a track may be affected by<an"edit list. These provide two key capabilities: the
movément (and possible re-use) of portions of the\fime-line of a track, in the overall movie, gnd also the
insertion of ‘blank’ time, known as empty edits. Note in particular that if a track does not start at the beginning
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 thg track. Each
sample has a defined duration. The-exact presentation time (its time-stamp) of a sample i$ defined by
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 |data has its
physjcal order within.its container in time order, as used. In addition, if the media data for multjple tracks is
contained in thesame file, this media data would be interleaved. Typically, in order to simplify the reading of
the media datafor one track, and to keep the tables compact, this interleave is done at a suitable|time interval
(e.g.|1 secend), rather than sample by sample. This keeps the number of chunks down, and thiis the chunk
offseft table’small.

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

136

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-includethosevatues—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 wuses a subse
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
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some¢ characteristics of the Part 12 file format specification that are internal and should rarely be

othe

' General

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

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

specifications. Of course, there are some characteristics in a grey area in between.

Deri

sample.is, what its timestamps mean, and so on. Mentioning specific existing boxes in a derived

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

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
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‘expansion p

Don't forget
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Do not requ
example, the
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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 with-Part 12.

gister all new boxes, except those using the ‘uuid’ type. Likewise, yourshould 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
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. For
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both
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both.
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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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Template fields are defined in the file format. If any are used in a derived specification, the use must be
compatible with the base definition, and that use explicitly documented.

C.7

Tracks

C.7.1 Data Location
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ocation. The length and data of a sample are external parameters to the file format; the lg
is not.

exact way that the data is stored is internal to the Part 12 file format. When defining what
format is, you should define the length and the data of a sample.

should not mention the following boxes, however, as the way that they are-structured is op¢
he information that they store may be stored in other ways (e.g. sample' size information 1
box, an stz2 box, or a movie fragment):

sample size (stsz), compact sample size(stz2)

bles are, in fact, stored in contiguous runs of samples forone track; these runs are called c
Links from different tracks that are interleaved. But filesdmay be re-interleaved or re-chunked;
S are about how chunking is done:

chunk offsets (stco or co64), sample-to-chunk (stse)

critically, locating data in a Part 12 file mdst' be done through these boxes (or their equiva
nents). The media data box (‘mdat’) is merely one possible location, and looked at by itself, i
dered an un-ordered bag of un-identifiable bits. There is no assurance that the desirable
a-data box is the only data in the box or in any particular order, and, especially if data re

a-data (‘mdat’) box in a derived specification is almost certainly a mistake, and attempting
me) its structure is usurping.the Part 12 specification, and is an error.

perfectly permissiblé\to require a certain style, duration, or size of interleaving in a

fication (“this specification requires that the file be self-contained, and that the media-data be
order, interleaved on a granularity of no greater than one second”).

P Time

arly (samples are parameterized in time in the file format by their decoding timestamp, and

, their length
cation of the

a sample in

n to change,
nay be in an

hunks, and it
the following

ent in movie
can only be
material in a
ferences are

, there is no assurance that any-particular sample is even in a media-data box at all. Mentioning the

to define (or

h integration
in decoding

optionally by

composition timestamp. You should define what these mean for your media. However, the w

ay that these

are s

toredisagaiintermat-tothepart 2 fite format:

You should not mention the following boxes, however, as the way that they are structured is open to change,
and the information that they store may be stored in other ways:

time-to-sample box (stts), composition offsets (ctts)

Likewise, the time-structure effect of edits should be preserved by the file format, but there a Part 12 file
simplifier may, for example, merge two adjacent edits that in fact belong together (e.g. two empty edits, or an
edit that selects time A-B followed by one that selects B-C).
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