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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

technical co

mmittees collabharate in fields of mutual interest Other international oraanizations —aovern
) )

ental

and non-go
technology,

International
The main ta
Standards a

an Internatio

Attention is

ernmental, in liaison with ISO and IEC, also take part in the work. In the field of inform
SO and IEC have established a joint technical committee, ISO/IEC JTC 1.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Hopted by the joint technical committee are circulated to national bodies far, voting. Publicati
nal Standard requires approval by at least 75 % of the national bodies casting a vote.

irawn to the possibility that some of the elements of this document‘may be the subject of p|

rights. ISO and IEC shall not be held responsible for identifying any or all su¢h patent rights.

ISO/IEC 14496-12 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information techng
Subcommittge SC 29, Coding of audio, picture, multimedia and hyp€rmedia information.

This second edition cancels and replaces the first edition{(ISO/IEC 14496-12:2004) which has
technically rg¢vised.

ISO/IEC 144T96 consists of the following parts, under\the general title Information technology — Codil
audio-visuallobjects:

— Part 1: $ystems

— Part 2: Visual

— Part 3: Audio

— Part 4: Conformance testing

— Part 5: Reference software

—  Part 6: Delivery-Multimedia Integration Framework (DMIF)

— Part 7: Optimized reference software for coding of audio-visual objects

sk of the joint technical committee is to prepare International Standards.’\Draft Internalional

ation

n as

atent

logy,

been

hg of

Part 10:

Part 11:

Part 12:

Part 13:

vi

Part 8: Carriage of ISO/IEC 14496 contents over IP networks

Part 9: Reference hardware description

Advanced Video Coding
Scene description and application engine
ISO base media file format

Intellectual Property Management and Protection (IPMP) extensions
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https://iecnorm.com/api/?name=5532ab845a6ac5a869954587205e7eef

ISO/IEC 14496-12:2005(E)

— Part 14: MP4 file format

— Part 15: Advanced Video Coding (AVC) file format
— Part 16: Animation Framework eXtension (AFX)
— Part 17: Streaming text format

— Part 18: Font compression and streaming

— Part 19: Synthesized texture stream

— Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation\Eormat (SAF)

The following parts are under preparation:
— Part 21: MPEG-J extensions for rendering
This [corrected version of ISO/IEC 14496-12:2005 (E) incorporates the following correction:

— |In8.16.2,8.17.2.1, 8.17.3.1, 8.18.2 and 8.19.2, “»” has been replaced with “<”.
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Introduction

The ISO Base Media File Format is designed to contain timed media information for a presentation in a
flexible, extensible format that facilitates interchange, management, editing, and presentation of the media.
This presentation may be ‘local’ to the system containing the presentation, or may be via a network or other
stream delivery mechanism.

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

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

The ISO Bage Media File Format is a base format for media file formats.

It is intendgd that the ISO Base Media File Format shall be jointly maintained by WG1 and WG11.
Consequently, a subdivision of work created 15444-12 and 14496-12 in order-to document the 1ISO Base
Media File Fprmat and to facilitate the joint maintenance.

This technicglly identical text is published as ISO/IEC 14496-12 for MREG-4, and as ISO/IEC 15444-12 for
JPEG 2000, and reference to this specification should be made{accordingly. The recommendation |is to
reference one, for example ISO/IEC 14496-12, and append._4o)the reference a parenthetical comment
identifying the other, for example “(technically identical to ISO/IEC 15444-12)".

Viii © ISO/IEC 2005 — All rights reserved
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INTERNATIONAL STANDARD

ISO/IEC 14496-12:2005(E)

Information technology — Coding of audio-visual objects —

Part 12:
ISO base media file format

1

This
basis

information for timed sequences of media data, such as audio/visual presentations.

This
1544
2
The
refer
docu

ISO

ISO/
(RP(

ISO/

ISO/
Codi

ISO/

ITU-]
codir

Scope
International Standard specifies the ISO base media file format, which is a~general forma

for a number of other more specific file formats. This format contains the timing, structurg

part of ISO/IEC 14496 is applicable to MPEG-4, but its technicalcontent is identical to thg
4-12, which is applicable to JPEG 2000.

Normative references

following referenced documents are indispensable for the application of this documen
ences, only the edition cited applies. For undated references, the latest edition of thg
ment (including any amendments) applies.

39-2:1998: Codes for the representation,of names of languages — Part 2: Alpha-3 code

EC 11578:1996: Information technelogy — Open Systems Interconnection — Remote Pr

)
EC 14496-1:2004: Information technology — Coding of audio-visual objects — Part 1: Syste

EC 14496-10, Information technology — Coding of audio-visual objects — Part 10: Adv
19

EC 14496-14,\Information technology — Coding of audio-visual objects — Part 14: MP4 file

[ Rec.T:800 | ISO/IEC 15444-1: Information technology — JPEG 2000 image coding §
g system

ISO/I

IETF

forming the
, and media

t of ISO/IEC

. For dated

b referenced

bcedure Call

nms

anced Video

format

ystem: Core

ECG15444-3 Information technology — JPEG 2000 image coding system: Motion JPEG 200

RFC 3711, "The Secure Real-time Transport Protocol", Baugher M. et al., March 2004.

SMIL 1.0 “Synchronized  Multimedia  Integration = Language  (SMIL) 1.0  Specification”,
<http://www.w3.org/TR/REC-smil/>
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3 Definitions

For the purposes of this International Standard, the following terms and definitions apply.

3.1
Box:

An object-oriented building block defined by a unique type identifier and length (called ‘atom’ in some
specifications, including the first definition of MP4).

3.2

Chunk:

A contiguous
3.3
Container B
A box whose
3.4

Hint Track:

A special tra
tracks into a

3.5
Hinter:

A tool that i
streaming.

3.6
Movie Box:

A container

3.7
Media Data

A container
3.8

set of samples for one track.

OoX:

sole purpose is to contain and group a set of related boxes.

ck which does not contain media data. Instead it contains instructions for packaging one or
streaming channel.

run on a file containing only media, to add one on'more hint tracks to the file and so fac

pbox whose sub-boxes define the metadata for a presentation (‘moov’).

Box:

pox which can hold the actual'media data for a presentation (‘mdat’).

ISO Base Mgdia File:

The name of

3.9
Presentatio

One or more

the file format described in this specification.

n:

motion*sequences (q.v.), possibly combined with audio.

3.10

more

litate

Sample:

In non-hint tracks, a sample is an individual frame of video, a time-contiguous series of video frames, or a
time-contiguous compressed section of audio. In hint tracks, a sample defines the formation of one or more
streaming packets. No two samples within a track may share the same time-stamp.

3.11

Sample Description:

A structure which defines and describes the format of some number of samples in a track.
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Sample Table:

A packed directory for the timing and physical layout of the samples in a track.

3.13

Track:

A collection of related samples (q.v.) in an ISO base media file. For media data, a track corresponds to a
sequence of images or sampled audio. For hint tracks, a track corresponds to a streaming channel.

4

41

Files
is no|

All o

Dbject-structured File-Organization
File Structure

are formed as a series of objects, called boxes in this specification. All data is contained in

bject-structured files conformant to this section of this specification (all*Object-Structure

contain a File Type Box.

4.2
Ano

Boxsg
or 64
(32-h
bit si

The
facili

The
in clg

The
or bi

alid

U
U
]

Object Structure
bject in this terminology is a box.

s start with a header which gives both size and type The header permits compact or exten
bits) and compact or extended types (32 bits or full UUIDs). The standard boxes all use cd
it) and most boxes will use the compact (32-bit) size. Typically only the Media Data Box(es)
ve.

Size is the entire size of the box, including the size and type header, fields, and all containeg
ates general parsing of the file.

jefinitions of boxes are given in {hé syntax description language (SDL) defined in MPEG-4 (5
use 2). Comments in the code.fragments in this specification indicate informative material.

ields in the objects are stored with the most significant byte first, commonly known as netwo
j-endian format.

ned(8) clas$é Box (unsigned int (32) boxtype,
optiocnal unsigned int (8) [16] extended type) {

Insignedsint (32) size;

Insignedyint (32) type = boxtype;

f (sdze==1) {

unsigned int (64) largesize;

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

boxes; there

4 files) shall

ded size (32
mpact types
need the 64-

boxes. This

ee reference

rk byte order

)
else if (size==0)

VA e a 2 o=
VAVA PUA T TALTIIUS LU TIIU UL L 11T

if (boxtype==‘uuid’) {

}

}

unsigned int (8) [16] usertype = extended type;

The semantics of these two fields are:

size is an integer that specifies the number of bytes in this box, including all its fields and contained

boxes; if size is 1 then the actual size is in the field 1argesize; if size is 0, then this box
one in the file, and its contents extend to the end of the file (nhormally only used for a Medi
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type identifies the box type; standard boxes use a compact type, which is normally four printable
characters, to permit ease of identification, and is shown so in the boxes below. User extensions use
an extended type; in this case, the type field is set to ‘uuid’.

Boxes with an unrecognized type shall be ignored and skipped.

Many objects also contain a version number and flags field:

£)

aligned(8) class FullBox(unsigned int (32) boxtype, unsigned int (8) v, bit (24)
extends Box (boxtype) {
unsigned int (8) version = Vv;
bit (24) flags = £;

The semantics of these two fields are:

versio
flags i

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

Boxes with gn unrecognized version shall be ignored and skipped.

4.3 FileT

4.3.1 Defin
Box Type:
Container:
Mandatory:
Quantity:

A media-file|
specification
means that t

This box mu
significant v
specification
specification

ype Box
ition

“ftyp’

File

Yes

Exactly one

structured to this part of this specification,may be compatible with more than one def
and it is therefore not always possible to speak of a single ‘type’ or ‘brand’ for the file.
he utility of the file name extension and mime type are somewhat reduced.

st be placed as early as possible in the file (e.g. after any obligatory signature, but before
priable-size boxes such as a Movie Box, Media Data Box, or Free Space). It identifies
is the ‘best use’ of the file,”and a minor version of that specification; and also a set of
5 to which the file complies:"Readers implementing this format should attempt to read fileg

are marked as compatible with any of'the specifications that the reader implements. Any incompatible ch

in a specifig
specification

The minor v
determine th
specification

ation should therefore, register a new ‘brand’ identifier to identify files conformant to the

ersion is informative only. It does not appear for compatible-brands, and must not be us
e conformance of a file to a standard.
for inspection, debugging, or improved decoding.

The type ‘is

bm’” (ISO Base Media file) is defined in this section of this specification, as identifying fileg

ailed
This

any
vhich
bther
that
ange
new

ed to

It may allow more precise identification of the major

that

conform to thefirst version of ISO Base Media File Format.

More specific identifiers can be used to identify precise versions of specifications providing more detail. This

brand should not be used as the major brand;

this base file format should be derived into another

specification to be used. There is therefore no defined normal file extension, or mime type assigned to this
brand, nor definition of the minor version when ‘isom’ is the major brand.

Files would normally be externally identified (e.g. with a file extension or mime type) that identifies the ‘best
use’ (major brand), or the brand that the author believes will provide the greatest compatibility.

The brand ‘iso2’ shall be used to indicate compatibility with this amended version of the ISO Base Media File
Format; it may be used in addition to or instead of the ‘isom’ brand and the same usage rules apply. If used
without the brand 'isom’ identifying the first version of this specification, it indicates that support for some or all
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of the technology introduced by this amendment is required, such as the functionality in sub-clauses [8.40]

throu

gh [8.45], or the SRTP support in sub-clause [10], is required.

The brand ‘avc1’ shall be used to indicate that the file is conformant with the ‘AVC Extensions’ in sub-clause
[8.40]. If used without other brands, this implies that support for those extensions is required. The use of ‘avc1’
as a major-brand may be permitted by specifications; in that case, that specification defines the file extension
and required behavior.

If a Meta-box with an MPEG-7 handler type is used at the file level, then the brand ‘mp71’ should be a

mem

ber of the compatible-brands list in the file-type box.

5

5.1

5.1.1

The
used

5.1.2

Whe

Syntax

ned(8) class FileTypeBox
xtends Box (‘ftyp’) {

Insigned int(32) major brand;

Insigned int(32) minor version;

insigned int (32) compatible brands|(]; // to end of~the box
Semantics

box identifies the specifications to which this file complies.

brand is a printable four-character code, registered with'ISO, that identifies a precise specifi
ajor_ brand —is a brand identifier

inor_ version —is an informative integer for'the minor version of the major brand
ompatible brands —is a list, to the end of the box, of brands

Design Considerations
Usage

Introduction

file format is intended to serve as a basis for a number of operations. In these various rolg
in different ways, and different aspects of the overall design exercised.

Interchange

n.used as an interchange format, the files would normally be self-contained (not referenc

£i1

cation.

s, it may be

ng media in
/ information

othe

\ niain = VIR madia—data CTRP-N | (W A in B niatiaon 0 nat nigoia—ana
Mmooy, Luritant vrny Ui Thcuria udia acvludily UoTU T U1 PIToTTIitatury, arfu 11Ut vutiaint art)

related to streaming. This will result in a small, protocol-independent, self-contained file, which contains the

core

media data and the information needed to operate on it.

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

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

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

—————————————Figture-+—Simple-interchange-fite
5.1.3 Content Creation

During contgnt creation, a number of areas of the format can be exercised to useful effect, particularly:

U7y

e thd ability to store each elementary stream separately (not interleaved), possibly-in_separate file

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

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

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

mediafile

video frames, possibly
: un-ordered with other
1SOfile unused data

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

AN

™~ | IsOFile
trak (audio) ~0|

[/

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

...other boxes (inc. moov)

Figure 2 — Content Creation File

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
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helpful if a single file can be prepared for more than one protocol, so differing servers may use it over
disparate protocols.

5.1.5 Local presentation

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

5.1.6 Streamed presentation

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

The following diagram shows a presentation prepared for streaming overda multiplexing protocol, pnly one hint
tracl] is required.

SO file

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

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

tral<(hint)

Figure 3 — Hinted Presentation for Streaming

5.2 | Design principles

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

Media-datayis not ‘framed’ by the file format; the file format declarations that give the size, type and position of
mediandata units are not physically contiguous with the media data. This makes it possible tp subset the
media-data, and 1o USE€ It in Its natural state, without requiring it to be copied 10 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
by reference. This makes it possible to represent media data in its natural state, not favoring 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.

© ISO/IEC 2005 — All rights reserved 7
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The file format does not require that a single presentation be in a single file. This enables both sub-setting and
re-use of content. When combined with the non-framing approach, it also makes it possible to include media
data in files not formatted to this specification (e.g. ‘raw’ files containing only media data and no declarative
information, or file formats already in use in the media or computer industries).

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

6 ISO Base Media File organization
6.1 Presgntation structure
6.1.1 File $tructure

A presentatipn may be contained in several files. One file contains the metadata for the whole presentation,

and is form
presentation
they are usg
specification
constrained
by the metag

These other
2000 images
base media

If an ISO filg
built shall re
deleting all

however, ref

Annex A pro

atted to this specification. This file may also contain all the media® data, whereupor

d to contain media data, and may also contain unused media_data, or other information.
concerns the structure of the presentation file only. The, format of the media-data fil
by this specification only in that the media-data in the media\files must be capable of descr
ata defined here.

files may be ISO files, image files, or other formais:_Only the media data itself, such as J
, is stored in these other files; all timing and framing (position and size) information is in thg
ile, so the ancillary files are essentially free-format.

contains hint tracks, the media tracks that‘reference the media data from which the hints

main in the file, even if the data within.them is not directly referenced by the hint tracks;
hint tracks, the entire un-hinted presentation shall remain. Note that the media tracks
er to external files for their media data.

vides an informative introduction, which may be of assistance to first-time readers.

6.1.2 Objeft Structure

The file is s
sequence of
usually closgq
may be a Fil

6.1.3 Meta

tructured as a ,sequence of objects; some of these objects may contain other objects.
objects in the file’shall contain exactly one presentation metadata wrapper (the Movie Box
to the beginning or end of the file, to permit its easy location. The other objects found at this
b-Type boxy{Free Space Boxes, Movie Fragments, Meta-data, or Media Data Boxes.

Data and Media Data

the

is self-contained. The other files, if used, are not required to be formatted to this specification;

This
BS is
ption

PEG
ISO

were
after
may,

The
L It is
level

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.

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_ID 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.
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Metadata Structure (Objects)

Box
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Type fields not defined here are reserved. Private extensions shall be achieved through the ‘uuid’ type. In
addition, the following types are not and will not be used, or used only in their existing sense, in future
versions of this specification, to avoid conflict with existing content using earlier pre-standard versions of this
format:

clip, crgn, matt, kmat, pnot, ctab, load, imap;
these track reference types (as found in the reference_type of a Track Reference Box):

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

6.2.2

In a

versipn 1 using 64-bit sizes for those same fields. In general, if a version, 0 box (32-bit field §
used,, it should be; version 1 boxes should be used only when the 64-bitfield sizes they permit, ar

For g

be 3P-bit or 64-bit numbers, counting seconds since midnight,cJan. 1, 1904, which is a conven

leap-
UTC

Fixe

of 2.| For example, a 30.2 fixed-point number is formed by dividing a 32-bit integer by 4.

Fiel

specffication. If the field is used in another specification, that use must be conformant with its dg

sync, scpt, ssrc.

Data Types and fields

number of boxes in this specification, there are two variant forms: version 0 using 32-b

mcd, chap,

h the value 1

t fields, and
zes) can be
b required.

onvenience during content creation there are creation and madification times stored in the file. These can

year calculations. 32 bits are sufficient until approximately(year 2040. These times shall be
and therefore may need adjustment to local time if displayed.

-point numbers are signed or unsigned values resulting from dividing an integer by an apprd

shown as “template” in the box descriptions are optional in the specifications t

ient date for
expressed in

priate power

hat use this
finition here,

and the specification must define whether“the use is optional or mandatory. Similarly, fields fnarked “pre-

defi

not Used in a specification, then it should be set to the indicated default value. If the field is not

be ¢

Matri
deriv
used

d” were used in an earlier version of this specification. For both kinds of fields, if a field @

pied un-inspected when boxes are copied, and ignored on reading.

m=ap + ¢cq + x; n =Dbp + dg +vy; 2z =up + vg + Ww;

f that kind is
used it must

If a matrix is

X values which occur in the headers specify a transformation of video images for presentation. Not all
ed specifications use-matrices; if they are not used, they shall be set to the identity matrix,
, the point (p,q) is transformed into (p', ') using the matrix as follows:
(p g =* | a b u | = (mn z)
| ¢ a v |
| x v w |

p' = m/z; q' = n/z

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

All the values in a matrix are stored as 16.16 fixed-point values, except for u, v and w, which are stored as
2.30 fixed-point values.

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

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

The table shows those boxes that may occur at the top-level in the left-most column; indentation is usged to
show possible containment. Thus, for example, a Track Header Box (tkhd) is found in.a Track Box (frak),
which is found in a Movie Box (moov). Not all boxes need be used in all files; the‘mandatory boxes are
marked with| an asterisk (*). See the description of the individual boxes for a discussion of what mupt be
assumed if the optional boxes are not present.

User data obpjects shall be placed only in Movie or Track Boxes, and objects-Using an extended type may be
placed in a Wide variety of containers, not just the top level.

In order to improve interoperability and utility of the files, the following rules and guidelines shall be follpwed
for the order|of boxes:

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

2) It is|strongly recommended that all headeriboxes be placed first in their container: these boxep are
the Movie Header, Track Header, Media.Header, and the specific media headers inside the Media
Infoqmation Box (e.g. the Video Media-Header).

3) AnyMovie Fragment Boxes shall’be in sequence order (see subclause 8.33).

4) It is|\recommended that the boxes within the Sample Table Box be in the following order: Sample
Desgription, 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 precedg the
Medja Box, and-the Handler Reference Box should precede the Media Information Box, and the|Data
Infomation 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 Novie
Box or Track Box.

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

8) It is recommended that the progressive download information box be placed as early as possible in
files, for maximum utility.
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Table 1 — Box types, structure, and cross-reference

ftyp * 4.3 file type and compatibility
pdin 8.43 progressive download information
moov 1841 container for all the metadata
mvhd * 8.3 movie header, overall declarations
trak * 184 container for an individual track or stream
tkhd * 8.5 track header, overall information about the track
tref 8.6 track reference container
edts 8.25 edit list container
elst 8.26 an edit list
mdia 8.7 container for the media information in a track
mehd —18-8 meodia-header—overalHnformation-abeutthe media
hdlir 8.9 handler, declares the media (handler)_typé
minf * 18.10 media information container
vmhd 8.11.2 |video media header, overall information (video)
track only)
smhd 8.11.3 |sound media header, overall“informatiop (sound|
track only)
hmhd 8.11.4  |hint media header, qverall information (Kint track
only)
nmhd 8.11.5 |Null media header, overall informatiop (some
tracks only)
dinf * 8.12 data information box, container
dref | |(8.13 data reference box, declares source(s) pf media
data in ttack
stbl * 18.14 sample "table box, container for the time/space
map
stsd [|* |8.16 sample descriptions (codec types, inif§alization
etc.)
stts [ [8.15.2" |(decoding) time-to-sample
ctts 8:5.3  |(composition) time to sample
stsc  |* (18.18 sample-to-chunk, partial data-offset infornpation
stsz 8.17.2 |sample sizes (framing)
stz2 8.17.3 |compact sample sizes (framing)
stcoy | 18.19 chunk offset, partial data-offset informatiop
cob4 8.19 64-bit chunk offset
stss 8.20 sync sample table (random access points
stsh 8.21 shadow sync sample table
padb 8.23 sample padding bits
stdp 8.22 sample degradation priority
sdtp 8.40.2 |independent and disposable samples
sbgp 8.40.3.2 |sample-to-group
sgpd 8.40.3.3 |sample group description
subs 8.42 sub-sample information
mvex 8.29 movie extends box
mehd 8.30 movie extends header box
trex * 18.31 track extends defaults
ipmc 8.45.4 |IPMP Control Box
moof 8.32 movie fragment
mifhd * 8 33 movie frqgmnnf header.
traf 8.34 track fragment
tthd * 18.35 track fragment header
trun 8.36 track fragment run
sdtp 8.40.2 |independent and disposable samples
sbgp 8.40.3.2 |sample-to-group
subs 8.42 sub-sample information
mfra 8.37 movie fragment random access
tfra 8.38 track fragment random access
mfro * 18.39 movie fragment random access offset
mdat 8.2 media data container
free 8.24 free space
skip 8.24 free space
udta 8.27 user-data
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Table 1 (continued)

cprt 8.28 copyright etc.
meta 8.44.1 |metadata
hdlir 8.9 handler, declares the metadata (handler) type
dinf 8.12 data information box, container
dref 8.13 data reference box, declares source(s) of
metadata items
ipmc 8.45.4 |IPMP Control Box
iloc 8.44.3 |item location
ipro 8.44.5 |item protection
sinf 8.45.1 |protection scheme information box
frma 8.45.2 |original format box
imif 8.45.3 __[IPMPInformation box
schm 8.45.5 |scheme type box
schi 8.45.6 |scheme information box
iipf 8.44.6 |item information
xml 8.44.2 | XML container
bxml 8.44.2  |binary XML container
pitm 8.44.4  |primary item reference
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7 Streaming Support

7.1 Handling of Streaming Protocols

The file format supports streaming of media data over a network as well as local playback. The process of
sending protocol data units is time-based, just like the display of time-based data, and is therefore suitably
described by a time-based format. A file or ‘movie’ that supports streaming includes information about the data
units to stream. This information is included in additional tracks of the file called “hint” tracks.

Hint tracks contain instructions to assist a streaming server in the formation of packets for transmission. These
e.g

y -g. header information) pr reference
segments of the media data. These instructions are encoded in the file in the same way.that editing or
presentation information is encoded in a file for local playback. Instead of editing or presentation] information,
information is provided which allows a server to packetize the media data in a manner, suijtable for streaming
using a specific network transport.

The same media data is used in a file that contains hints, whether it is for local playback, or streaming over a
number of different protocols. Separate ‘hint’ tracks for different protocols may: be included within the same
file apd the media will play over all such protocols without making any additional copies of the media itself. In
ifion, existing media can be easily made streamable by the addition/of-appropriate hint tracks for specific
cols. The media data itself need not be recast or reformatted in any Wway.

approach to streaming is more space efficient than an approach that requires that the media information

copié
multi
ineffi

prtitioned into the actual data units that will be transmittedfor a given transport and media f¢

an approach, local playback requires either re-assembling the media from the packets, 0
s of the media—one for local playback and one for streaming. Similarly, streaming such
ple protocols using this approach requires multiple‘copies of the media data for each trang
cient with space, unless the media data has ‘been heavily transformed for streaming

prmat. Under
Ir having two
media over
port. This is
e.g., by the

application of error-correcting coding techniques, or by encryption).

7.2 | Protocol ‘hint’ tracks

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

The media data is repfesented as a set of network-independent standard tracks, wil
played, edited, and soon, as normal;

hich may be

on format is
n the server

There is a common declaration and base structure for server hint tracks; this comm
protocol independent, but contains the declarations of which protocol(s) are described
track(s);

nsmitted; all
RTP (for the
rotocols.

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

The resulting streams, sent by the servers under the direction of the 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 H.261 video and DVI audio, streamed
under RTP, results in a packet stream that is fully compliant with the IETF specifications for packing those
codings into RTP.

The hint tracks are built and flagged so that when the presentation is played back locally (not streamed), they
may be ignored.
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7.3 Hint Track Format

Hint tracks are used to describe to a server how to serve the elementary stream data in the file over streaming
protocols. Each protocol has its own hint track format. The format of the hints is described by the sample
description for the hint track. Most protocols will need only one sample description format for each track.

Servers find their hint tracks by first finding all hint tracks, and then looking within that set for hint tracks using
their protocol (sample description format). If there are choices at this point, then the server chooses on the
basis of preferred protocol or by comparing features in the hint track header or other protocol-specific
information in the sample descriptions.

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

All hint track

Hi

I

Th

Th

Th
pra

=

Th

Hint tracks npay be created by an authoring tool, 0r'may be added to an existing presentation by a hinting

Such a tool
This permits
protocols (ar

Hint tracks d
hinting comg

d a length. Some of these may be implicit for a particular protocol. These ‘pointers’-always

5 use a common set of declarations and structures.

by use a handler-type of ‘hint’ in the Handler Reference Box
by use a Hint Media Header Box

by use a hint sample entry in the sample description, with a name and format unique t

by are usually marked as disabled for local\playback, with their track header flags set to 0.

ONSITUCt SrEams by puUlting data out of Other tracks by Teference. These Other tracks may be

mentary stream tracks. The exact form of these pointers is defined by the sample format'ic

in general they consist of four pieces of information: a track reference index, a sample)nurn
source of the data. If a hint track is built ‘on top’ of another hint track, then the second hint

irect references to the media track(s) used by the first where data from those” media trag
stream.

t tracks are linked to the elementary stream tracks they carry, by-track references of type ‘hin

tocol they represent.

serves as a ‘bridge’ between theymedia and the protocol, since it intimately understands
authoring tools to understand the media format, but not protocols, and for servers to under
d their hint tracks) but not the details of media data.

0 not use separate camposition times; the ‘ctts’ table is not present in hint tracks. The procg

utes transmission tithes correctly as the decoding time.

hint
r the
nber,
point
track
ks is

—

b the

tool.
both.
stand

ss of

8 Box Dgfinitions
8.1 Movi¢ Box

8.1.1 Definition

Box Type: ‘moov’
Container: File
Mandatory: Yes
Quantity: Exactly one

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

14
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Syntax

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

8.2

8.21

Media Data Box

Definition

Box Type: ‘mdat’

Con
Man

This
cont
by th
8.44

In lafge presentations, it may be desirable to have more data in this box than a 32-bit size would

case
Ther
metg

so M
also

8.2.2
alig
X
}
8.2.3

q

8.3

8.3.1

Box
Conf
Man
Qua

atory: No
tity:  Any number

box contains the media data. In video tracks, this box would contain video frames. A pres
in zero or more Media Data Boxes. The actual media data follows the type field; its structure
e metadata (see particularly the sample table, subclause 8.14, and the jtem-location bo
3).

the large variant of the size field, above in subclause 6.2, is used.

e may be any number of these boxes in the file (including zereyif all the media data is in oth
data refers to media data by its absolute offset within the file (see subclause 8.19, the Chunk

edia Data Box headers and free space may easily be/skipped, and files without any box s
be referenced and used.

Syntax

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

Semantics

lata is the contained media‘data

entation may
is described
K, subclause

ermit. In this

er files). The
Offset Box);
fructure may

Movie Header Box
Definition

Type: /mvhd’

ainer:_~Movie Box (‘mooV’)

Hatory;:* Yes

ntityr  Exactly one

This box defines overall information which is media-independent, and relevant to the entire presentation

cons

idered as a whole.

© ISO/IEC 2005 — All rights reserved

15


https://iecnorm.com/api/?name=5532ab845a6ac5a869954587205e7eef

ISO/IEC 14496-12:2005(E)

8.3.2 Syntax

aligned(8) class MovieHeaderBox extends FullBox(‘mvhd’, version, 0) {
if (version==1) {

unsigned int (64 creation time;
unsigned int (64 modification time;
unsigned int (32 timescale;
unsigned int (64 duration;

unsigned int (3 creation_time;

)
)
)
)
} else { // version=
2)
)
)
)

unsigned int (32 modification time;
unsigned int (32 timescale;
unsfgned 1nt (32 duration;
}
templage int (32) rate = 0x00010000; // typically 1.0
templage int (16) volume = 0x0100; // typically, full volume

const bit(16) reserved = 0;

const pnsigned int (32) [2] reserved = 0;

templage int (32) [9] matrix =
{ 0k00010000,0,0,0,0%x00010000,0,0,0,0x40000000 };
// Pnity matrix

bit (32) [6] pre defined = 0;

unsigngd int (32) next track ID;

}

8.3.3 Semantics

version is an integer that specifies the version of this box (0.6r'1 in this specification)

creatipn time is an integer that declares the creation time.of the presentation (in seconds since
midnight, Jan. 1, 1904, in UTC time)

modififation time is an integer that declares the most recent time the presentation was modifiefl (in
secgnds since midnight, Jan. 1, 1904, in UTC time)

timescple 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
sixtigths of a second has a time scale of 60.

duratipn 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 duratign of
the Ipngest track in the presentation:

rate is|a fixed point 16.16 number that indicates the preferred rate to play the presentation; 1.0
(0x0010000) is normal forward playback

volume| is a fixed point 8.8 aumber that indicates the preferred playback volume. 1.0 (0x0100) is full
volupme.

matrix| provides a transformation matrix for the video; (u,v,w) are restricted here to (0,0,1), hex values
(0,0)0x40000000):

next tyack ID-js a non-zero integer that indicates a value to use for the track ID of the next track o be
added to this presentation. Zero is not a valid track ID value. The value of next track_ ID shall be
larg¢r than,the largest track-ID in use. If this value is equal to or larger than all 1s (32 -bit maxmt) and
a new fiedia track is to be added, then a search must be made in the file for a unused track identjfier.

8.4 Track Box

8.4.1 Definition

Box Type: ‘trak’

Container: Movie Box (‘moov’)
Mandatory: Yes

Quantity: One or more

This is a container box for a single track of a presentation. A presentation consists of one or more tracks.

Each track is independent of the other tracks in the presentation and carries its own temporal and spatial
information. Each track will contain its associated Media Box.
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Tracks are used for two purposes: (a) to contain media data (media tracks) and (b) to contain packetization
information for streaming protocols (hint tracks).

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

tracks shall remain in the file, even if the media data within them is not referenced by the hint tracks; after
deleting all hint tracks, the entire un-hinted presentation shall remain.

8.4.2 Syntax

aligned (8) class TrackBox extends Box (‘trak’) {

}
8.5 | Track Header Box

8.5.1 Definition

Box[Type: ‘tkhd’

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

Quantity: Exactly one

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

In thé absence of an edit list, the presentation of a track starts at the beginning of the overall presentation. An
emply edit is used to offset the start time of a track.

The |default value of the track header flags for media tracks is 7 (track_enabled, tra¢k_in_movie,
trackl_in_preview). If in a presentation all tracks have neither track_in_movie nor track_in_preview set, then all
trackis shall be treated as if both flags were set on*all'tracks. Hint tracks should have the track jheader flags
set t¢ 0, so that they are ignored for local playback’and preview.

8.5.2 Syntax

aligned(8) class TrackHeadexBox

g@xtends FullBox (‘tkhd’ N<ersion, flags) {
1f (version==1) {

unsigned int (64 creation time;
unsigned int (64 modification time;
unsigned int¥32) track ID;

const unsigned int (32) reserved = 0;
unsigned, Int (64) duration;

else { /Y/\version==0

unsigh€d int (32) creation time;
unsdigred int (32) modification time;
unsigned int (32) track ID;
cgonst unsigned int (32) reserved
Unsigned int (32) duration;

' —

0;

const unsigned int (32) [2] reserved
template int (16) layer = 0;
template int(16) alternate group = 0;
template int(16) volume = {if track is audio 0x0100 else 0};
const unsigned int (16) reserved = 0;
template int (32) [9] matrix=

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

// unity matrix
unsigned int (32) width;
unsigned int (32) height;

0;
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8.5.3 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

bit is zero) is treated as if it were not present.
Track_in_movie: Indicates that the track is used in the presentation. Flag value is 0x000002.
Track_in_preview: Indicates that the track is used when previewing the presentation. Flag value is
0x000004.

creation time is an integer that declares the creation time of this track (in seconds since midnight,
Jan. 1, 1904, in UTC time)

modififartion time fsamimmeger that dectares themost recent timethetrack was mmodifred (i
secqnds since midnight, Jan. 1, 1904, in UTC time)

track_ [D is an integer that uniquely identifies this track over the entire life-time of this presentation,
Tradk IDs are never re-used and cannot be zero.

duratipn is an integer that indicates the duration of this track (in the timescale indicated in'the Movje
Heagler Box). The value of this field is equal to the sum of the durations of all of the(track’s edits. If
therg is no edit list, then the duration is the sum of the sample durations, converted-into the timesgale
in the Movie Header Box. If the duration of this track cannot be determined them-duration is set to|all
1s (32-bit maxint).

layer $pecifies the front-to-back ordering of video tracks; tracks with lowernumbers are closer to thie
viewfer. 0 is the normal value, and -1 would be in front of track 0, and.se"on.

alternpte group is an integer that specifies a group or collection of tracks. If this field is O there i3 no
information on possible relations to other tracks. If this field is not'0;-it should be the same for tradks
that contain alternate data for one another and different for tracks belonging to different such groups.
Only one track within an alternate group should be played or/streamed at any one time, and must be
distipguishable from other tracks in the group via attributes_such as bitrate, codec, language, packet
size|etc. A group may have only one member.

volume| is a fixed 8.8 value specifying the track's relativeyaudio volume. Full volume is 1.0 (0x0100) and
is the normal value. lIts value is irrelevant for a purely visual track. Tracks may be composed by
compining them according to their volume, and:then using the overall Movie Header Box volume
setting; or more complex audio composition (&.9. MPEG-4 BIFS) may be used.

matrix| provides a transformation matrix for.the video; (u,v,w) are restricted here to (0,0,1), hex
(0,0)0x40000000).

width gnd height specify the track'swvisual presentation size as fixed-point 16.16 values. These
need not be the same as the pixeldimensions of the images, which is documented in the sample
desgription(s); all images in the 'sequence are scaled to this size, before any overall transformation of
the track represented by the. matrix. The pixel dimensions of the images are the default values.

8.6 Track Reference Box

8.6.1 Definition

Box Type: | “tref’

Container: | Track:Box (‘trak’)
Mandatory:| No

Quantity: | Zero or one

This box provides a reference from the containing track to another track in the presentation. These references
are typed. A ‘hint’ reference links from the containing hint track to the media data that it hints. A content
description reference ‘cdsc’ links a descriptive or metadata track to the content which it describes.

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.
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8.6.2 Syntax

aligned(8) class TrackReferenceBox extends Box(‘tref’) (

aligned(8) class TrackReferenceTypeBox (unsigned int (32) reference type) extends
Box (reference type) {

unsigned int (32) track IDs[];
}

8.6.3 Semantics

The Track Reference Box contains track reference type boxes.

track ID is an integer that provides a reference from the containing track to another [track in the
presentation. track _|IDs are never re-used and cannot be equal to zero.

The reference type shall be set to one of the following values:
e ‘hint’ the referenced track(s) contain the original media for this hint.track
e ‘cdsc’ this track describes the referenced track.

8.7 | Media Box

8.7.1 Definition

Box[Type: ‘mdia’

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

Quantity: Exactly one

The media declaration container contains all the\objects that declare information about the media [data within a
trackl.

8.7.2 Syntax

aligned(8) class MediaBoxX_extends Box(‘mdia’)

}
8.8 | Media Header Box

8.8.1 Definition

Box[Type: (mdhd’
Container:x—Media Box (‘mdia’)
Mangatory: Yes

Quantity? Exactly one

The media header declares overall information that is media-independent, and relevant to characteristics of
the media in a track.
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8.8.2 Syntax

aligned(8) class MediaHeaderBox extends FullBox(‘mdhd’, version, 0) {

if (version==1) {
unsigned int (6
unsigned int (6
unsigned int (3 timescale;
unsigned int (64) duration;

} else { // version==0
unsigned int (32) creation time;
unsigned int (32) modification time;
unsigned int (32) timescale;
unsfgned inct(32) duraciomn;

4) creation time;

4) modification time;
2)

4

}
bit (1) pad = 0;

unsigngd int (5) [3] language; // IS0-639-2/T language code
unsigngd int (16) pre defined = 0;

}

8.8.3 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 mediadn this track (in seconds gince
midnight, Jan. 1, 1904, in UTC time)

modififation_ time is an integer that declares the most recent time.the media in this track was
modified (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 that

pasg in one second. For example, a time coordinate systeni'that measures time in sixtieths of a
secgnd has a time scale of 60.

duratipn is an integer that declares the duration of thisimedia (in the scale of the timescale).
languagie declares the language code for this mediax.See ISO 639-2/T for the set of three character
codgs. Each character is packed as the difference,between its ASCII value and 0x60. Since the [code
is cdnfined to being three lower-case letters, these values are strictly positive.

8.9 Hand|er Reference Box

8.9.1 Definition

Box Type: | ‘hdIr’

Container: | Media Box (‘mdia’) or Meta Box (‘meta’)
Mandatory:| Yes

Quantity: | Exactly one

This box within a MediaBox declares the process by which the media-data in the track is presented, and [thus,
the nature of the mediayin a track. For example, a video track would be handled by a video handler.

This box thn present within a Meta Box, declares the structure or format of the 'meta’ box contents.

8.9.2 Syntax

aligned(8) class HandlerBox extends FullBox(‘hdlr’, version = 0, 0) {
unsigned int (32) pre defined = 0;
unsigned int (32) handler type;
const unsigned int (32) [3] reserved = 0;
string name;

}

8.9.3 Semantics

version is an integer that specifies the version of this box

handler type when presentin a media box, is an integer containing one of the following values, or a
value from a derived specification:
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‘vide’ Video track
‘soun’ Audio track
‘hint’ Hint track

handler type when presentin a meta box, contains an appropriate value to indicate the format of the

meta box contents

name is a null-terminated string in UTF-8 characters which gives a human-readable name for the track

type (for debugging and inspection purposes).

8.10 Media Information Box
8.10.1 Definition

Box[Type: ‘minf

Container: Media Box (‘mdia’)
Mangatory: Yes

Quantity: Exactly one

This

8.10

alig

8.1

8.11
Box
Cont
Man
Qua
Ther

the 1
spec

8.11

The
med

8.11

alig

box contains all the objects that declare characteristic information of the media\in the track.
2 Syntax

imed (8) class MediaInformationBox extends Box (‘mihf”) {

Media Information Header Boxes

1 Definition

Types: ‘vmhd’, ‘smhd’, ’7hmhd’, ‘nmhd’

ainer: Media Information Box (‘minf’)

Hatory: Yes

ntity:  Exactly one specific media header shall be present

e is a different media information_header for each track type (corresponding to the media h
hatching header shall be preserit;-which may be one of those defined here, or one defined
fication.

2 Video Media Header Box

video media header contains general presentation information, independent of the codir
. Note that theflags field has the value 1.

2.1 Syntax

ined(8) class VideoMediaHeaderBox

q

andler-type);
in a derived

g, for video

xteénds FullBox(‘vmhd’, version = 0, 1

}

8.11.

)
template unsigned int (16) graphicsmode
template unsigned int (16) [3] opcolor =

{
= 0; // copy, see below
{o, 0o, 0};

2.2 Semantics

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

which may be extended by derived specifications:
copy = 0 copy over the existing image

opcolor is a set of 3 colour values (red, green, blue) available for use by graphics modes
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8.11.3 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.

8.11.3.1 Syntax

aligned (8

}

) class SoundMediaHeaderBox
extends FullBox(‘smhd’, version = 0, 0) {
template int (16) balance = 0;

const unsigned int (16) reserved = 0;

8.11.3.2 Seémantics

versio
balanc

h is an integer that specifies the version of this box
- is a fixed-point 8.8 number that places mono audio tracks in a stereo space; 0 is centeff (the

nornmal value); full left is -1.0 and full right is 1.0.

8.11.4 Hint

The hint medlia header contains general information, independent of the protocol; for hint tracks.

81141 S

aligned (8
extend
unsign
unsign
unsign
unsign
unsign

}

Media Header Box

yntax
class HintMediaHeaderBox
5 FullBox (‘hmhd’, version = 0, 0) {
,d int (16) maxPDUsize;
bd int (16) avgPDUsize;
,d int (32) maxbitrate;
bd int (32) avgbitrate;
,d int (32) reserved = 0;

8.11.4.2 Semantics

versio
maxPDU
avgPDU
maxbit
avgbit

8.11.5 Null

Streams oth

8.11.5.1 Syntax

aligned (8

}

Eize
Bize
Fate
Fate

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

gives the size in bytes of the largest PDU in this (hint) stream
gives the average size of a PDU over the entire presentation

gives the maximum rate in bits/second over any window of one second
gives the @verage rate in bits/second over the entire presentation

Media Header Box

br than,visual and audio may use a null Media Header Box, as defined here.

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

8.11.5.2 Semantics

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

22
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8.12 Data Information Box

8.12.1 Definition

Box Type: ‘dinf

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

The data information box contains objects that declare the location of the media information in a track.

8.122 Syntax

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

8.13 Data Reference Box

8.13/1 Definition

Box [Types: ‘url ‘, ‘urn ‘, ‘dref’

Container: Data Information Box (‘dinf’)
Mangatory: Yes

Quantity: Exactly one

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

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

The PataEntryBox within the DataReferenceBox shall be either a DataEntryUrnBox or a DataEntryUrIBox.
8.13J2 Syntax

aligned(8) class DataEntryUrlBox (bit(24) flags)
g¢xtends FullBox(Ywrl ‘', version = 0, flags) {
gtring locatdoen;

aligned(8),c¢lass DataEntryUrnBox (bit(24) flags)
xtends~FullBox (‘urn ’, version = 0, flags) {

trifig name;

t€ing location;

0100

aligned(8) class DataReferenceBox
extends FullBox(‘dref’, version = 0, 0) {
unsigned int(32) entry count;
for (i=1; i e« entry_count; i++) {
} DataEntryBox (entry version, entry flags) data_entry;

}
8.13.3 Semantics

version is an integer that specifies the version of this box
entry count is an integer that counts the actual entries
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entry version is an integer that specifies the version of the entry format
entry flags is a 24-bit integer with flags; one flag is defined (x000001) which means that the media

data

is in the same file as the Movie Box containing this data reference.

data_entry is a URL or URN entry. Name is a URN, and is required in a URN entry. Location is a URL,
and is required in a URL entry and optional in a URN entry, where it gives a location to find the
resource with the given name. Each is a null-terminated string using UTF-8 characters. If the self-
contained flag is set, the URL form is used and no string is present; the box terminates with the entry-
flags field. The URL type should be of a service that delivers a file (e.g. URLs of type file, http, ftp etc.),
and which services ideally also permit random access. Relative URLs are permissible and are relative
to the file containing the Movie Box that contains this data reference.

8.14 Sampie FabteBox

8.14.1 Definition

Box Type: | ‘stbl’

Container: | Media Information Box (‘minf’)

Mandatory:| Yes

Quantity: | Exactly one

The sample |table contains all the time and data indexing of the media samples jn a track. Using the tables

here, it is pd
size, contain

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

to contain ar

If the track t
required: Sg
Description §
data referen
Without the

Sample Box

Annex A pro

ssible to locate samples in time, determine their type (e.g. I-frame or not), and determine
er, and offset into that container.

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

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

vides a narrative description of random access using the structures defined in the Sample ]

their

need

5 are
mple
s the
ples.
Sync

[able

Box.
8.14.2 Syntax

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

8.15 Time [to Sample Boxes

8.15.1 Definition

The composition times (CT) and decoding times (DT) of samples are derived from the Time to Sample Boxes,
of which there are two types. The decoding time is defined in the Decoding Time to Sample Box, giving time
deltas between successive decoding times. The composition times are derived in the Composition Time to
Sample Box as composition time offsets from decoding time. If the composition times and decoding times are
identical for every sample in the track, then only the Decoding Time to Sample Box is required; the
composition time to sample box must not be present.

The time to sample boxes must give non-zero durations for all samples with the possible exception of the last
one. Durations in the ‘stts’ box are strictly positive (non-zero), except for the very last entry, which may be
zero. This rule derives from the rule that no two time-stamps in a stream may be the same. Great care must
be taken when adding samples to a stream, that the sample that was previously last may need to have a non-
zero duration established, in order to observe this rule. If the duration of the last sample is indeterminate, use
an arbitrary small value and a ‘dwell’ edit.

24 © ISO/IEC 2005 — All rights reserved


https://iecnorm.com/api/?name=5532ab845a6ac5a869954587205e7eef

ISO/IEC 14496-12:2005(E)

In the following example, there is a sequence of I, P, and B frames, each with a decoding time delta of 10. The
samples are stored as follows, with the indicated values for their decoding time deltas and composition time
offsets (the actual CT and DT are given for reference). The re-ordering occurs because the predicted P
frames must be decoded before the bi-directionally predicted B frames. The value of DT for a sample is
always the sum of the deltas of the preceding samples. Note that the total of the decoding deltas is the
duration of the media in this track.

Table 2 — Closed GOP Example

GOP = [ o= = [ = [\ [l [ [=— [= [— [— [~

1 P4 |B2 (B3 |P7 |B5 [B6 |18 [P11]B9 |B10 P14 [B12 [B13
DT 0 |10 |20 |30 |40 |50 |60 |70 |80 |90 [100 [110 [126/ 730
cT 10 |40 [20 [30 |70 |50 |60 |80 [110 |90 [100 |140/[120 {30

Decode delta {10 {10 |10 |10 |10 (10 |10 |10 |10 |10 |10 |16.¥ |10 0
Composition |10 |30 |0 0 30 (0O 0 10 |30 |0 0 30 (0O D

offset
Table 3 — Open GOP Example
GOP /- |- - - - -\ K - - - - |-
13 B1 B2 | P6 | B4 [B5/|I9 B7 |B8 (P12 |B10 |Bfl1

DT 0 10 (20 |30 |40 480" (60 (70 |80 |90 |100 ([1fi0
CT 30 |10 |20 (60 [400°|50 |90 (70 (80 120 |100 |1p0
Decode Delta |10 |10 (10 [10s~40 |10 |10 (10 (10 |10 |10 [1D
Composition |30 |0 0 30 |0 0 30 |0 0 30 |0 0
offset

8.15]2 Decoding Time to Sample Box

8.15J2.1 Definition

Box [Type: ‘stts’

Container: Sample Table Box (‘stbl’)
Mangatory: Yes

Quantity: ..~Exactly one

This |boX contains a compact version of a table that allows indexing from decoding time to sample number.
Otheﬂmmmmﬁm—mmm—&ch—m—mﬂle gives the

number of consecutive samples with the same time delta, and the delta of those samples. By adding the
deltas a complete time-to-sample map may be built.

The Decoding 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 the 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).
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8.15.2.2 Syntax

aligned (8
extend

) class TimeToSampleBox
s FullBox(’'stts’, version

0, 0)

unsigned int(32) entry count;
int i;
for (i=0; i < entry count; i++) {

uns
uns

}

igned int (32)
igned int (32)

sample_ count;
sample delta;

For exampl

P B P Y WY ) n )
WIUT TaulT 4, UIT TIIy WUUIU UT.

Sample count Sample-delta

14 10

8.15.2.3 Semantics

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.
sample| count -is an integer that counts the number of consecutive 'samples that have the given
durgtion.
sample| delta - is an integer that gives the delta of these samples in the time-scale of the media.
8.15.3 Composition Time to Sample Box
8.15.3.1 Definition
Box Type: | ‘ctts’
Container: | Sample Table Box (‘stbl’)
Mandatory:| No
Quantity: | Zero or one
This box prgvides the offset between décoding time and composition time. Since decoding time must be
than the composition time, the offsets are expressed as unsigned numbers such that CT(n) = DT
CTTS(n) where CTTS(n) is the'(uhcompressed) table entry for sample n.
The composijtion time to sample table is optional and must only be present if DT and CT differ for any san

Hint tracks d

0 not use.this box.

less
n) +

hples.

8.15.3.2 Syntax
aligned(8) class CompositionOffsetBox
extends FullBox(‘ctts’, version = 0, 0) {

unsigned int (32) entry count;
int 1i;
for (i=0; i < entry count; i++) {

uns
uns

}
}

26

igned int (32)
igned int (32)

sample count;
sample offset;
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For example in Table 2

Sample count | Sample_offset
10
30
0
30
0
10
30
0
30
0

1
1
2
1
2
1
1
2
1
2

8.15]3.3 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 following table.

gample count is an integer that counts the number of\Consecutive samples that have the giyen offset.

gample offset is a non-negative integer that gives the offset between CT and DT, such that CT(n) =
DT(n) + CTTS(n).

8.16) Sample Description Box

8.16J1 Definition

Box [Types: ‘stsd’

Container: Sample Table Box (‘stbl’)
Mangatory: Yes

Quantity: Exactly one

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

The |informatiof/stored in the sample description box after the entry-count is both track-typg specific as
documented. here, and can also have variants within a track type (e.g. different codings may use different
specjfic information after some common fields, even within a video track).

For \idec cks a VisualSs 0le is used; for audio tracks, = udioSample i acks use an
entry format specific to their protocol, with an appropriate name.

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

Multiple descriptions may be used within a track.
The ‘protocol’ and ‘codingname’ fields are registered identifiers that uniquely identify the streaming protocol or
compression format decoder to be used. A given protocol or codingname may have optional or required

extensions to the sample description (e.g. codec initialization parameters). All such extensions shall be within
boxes; these boxes occur after the required fields. Unrecognized boxes shall be ignored.
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If the “format’ field of a SampleEntry is unrecognized, neither the sample description itself, nor the associated
media samples, shall be decoded.

In audio tracks, the sampling rate of the audio should be used as the timescale of the media, and also
documented in the samplerate field here.

In video tracks, the frame_count field must be 1 unless the specification for the media format explicitly
documents this 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.

8.16.2 Synthx

aligned(8) abstract class SampleEntry (unsigned int (32) format)
extendp Box (format) {
const pnsigned int (8) [6] reserved = 0;
unsigned int (16) data_reference_index;

class HingSampleEntry() extends SampleEntry (protocol) {
unsigngd int (8) data [];

// Vispal Sequences

class VispalSampleEntry (codingname) extends Samplefntry (codingname) {
unsigngd int (16) pre defined = 0;
const pnsigned int (16) reserved = 0;
unsigned int (32) [3] pre defined = 0;
unsigngd int (16) width;
unsigngd int (16) height;

templafe unsigned int (32) horizresol@tion = 0x00480000; // 72 dpi
templafe unsigned int (32) vertresolution = 0x00480000; // 72 dpi
const pnsigned int (32) reserved =Y0;

templafe unsigned int (16) frame count = 1;

string|[32] compressorname;
templafe unsigned int(16) depth = 0x0018;
int (16 pre defined = -1;

// Audfo Sequences

class AudfoSampleEntry (codingname) extends SampleEntry (codingname) {
const pnsigned int (32) [2] reserved = 0;

templafe,unsigned int (16) channelcount = 2;

templateunsigned int (16) samplesize = 16;

unsigned—Imtt6) p:.c_dcfiucd =0

const unsigned int (16) reserved = 0 ;

template unsigned int (32) samplerate = {timescale of media}<<16;
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aligned(8) class SampleDescriptionBox (unsigned int (32) handler type)
extends FullBox('stsd', 0, 0){

int 1 ;
unsigned int (32) entry count;
for (i = 1 ; i < entry count ; i++){

switch (handler type) {
case ‘soun’: // for audio tracks

AudioSampleEntry () ;
break;

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

Case ‘hint’: // HInt track
HintSampleEntry () ;
break;

8.16J3 Semantics

rersion is an integer that specifies the version of this box

ntry count is an integer that gives the number of entries in.the following table
ampleEntry is the appropriate sample entry.

lata_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.
'hannelCount is either 1 (mono) or 2 (stereo)

$ampleSize is in bits, and takes the default valugof 16

$ampleRate is the sampling rate expressed as a 16.16 fixed-point number (hi.lo)
1

1

fa Y TN )

esolution fields give the resolution of the.image in pixels-per-inch, as a fixed 16.16 number
rame 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
'ompressorname iS @ name, for jnformative 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 toicomplete 32 bytes total (including the size byte). The field may|be set to 0.
depth takes one of the following values
0x0018 — images are in colour with no alpha
width and height.are the maximum visual width and height of the stream described by this sample
description, in. pixels

8.17| Sample Size Boxes

8.17/1 Definition

Box [Type: ‘stsz’, ‘stz2’
Container: Sample Table Box (‘stbl’)
Mandatory: Yes

Quantity: Exactly one variant must be present

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

There are two variants of the sample size box. The first variant has a fixed size 32-bit field for representing
the sample sizes; it permits defining a constant size for all samples in a track. The second variant permits
smaller size fields, to save space when the sizes are varying but small. One of these boxes must be present;
the first version is preferred for maximum compatibility.
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8.17.2 Sample Size Box
8.17.21 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; i < sample count; i++) {
unsigned int (32) entry size;
}
}
}
8.17.2.2 Semantics
version is an integer that specifies the version of this box
sample| size is integer specifying the default sample size. If all the samples are the-same size, thig field
contpins that size value. If this field is set to 0, then the samples have different 'sizes, and those s|zes
are gtored in the sample size table. If this field is not 0, it specifies the constant sample size, and|no
array follows.
sample| count is an integer that gives the number of samples in the track;\if sample-size is 0, then |t is
also|the number of entries in the following table.
entry kize is an integer specifying the size of a sample, indexed by-its number.
8.17.3 Compact Sample Size Box
8.17.3.1 Syntax
aligned(8) class CompactSampleSizeBox extends”FullBox(‘stz2’, version = 0, 0) |[{
unsigngd int (24) reserved = 0;
unisgngd int (8) field size;
unsigngd int (32) sample count;
for (i¥l; i < sample count; i++) {
unsfgned int (field size) entry size;
}
}
8.17.3.2 Semantics
version is an integer that specifies the version of this box
field gize is an integer’specifying the size in bits of the entries in the following table; it shall take the
valug 4, 8 or 16, slf\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 Wwith
Zerog.
sample| coynt is an integer that gives the number of entries in the following table
entry ki‘ze is an integer specifying the size of a sample, indexed by its number.

8.18 Sample To Chunk Box

8.18.1 Definition

Box Type: ‘stsc’

Container: Sample Table Box (‘stbl’)
Mandatory: Yes

Quantity: Exactly one

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.
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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.

8.18.2 Syntax

aligned(8) class SampleToChunkBox

extends FullBox(‘stsc’, version = 0, 0) {
unsigned int (32) entry count;
for (i=1; i < entry count; i++) {
unsigned int (32) first chunk;
unsigned int (32) samples per chunk;
unsigned int (32) sample_description_ index;

8.1813 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 following table
first chunk is an integer that gives the index of the first chunk in this-fun of chunks that share the
same samples-per-chunk and sample-description-index; the index’of the first chunk in a tqack has the
value 1 (the first_chunk field in the first record of this box has.the value 1, identifying that the first
sample maps to the first chunk).
amples_per chunk is an integer that gives the number ef\samples in each of these chunkp
ample description index is an integer that gives the index of the sample entry that describes the
samples in this chunk. The index ranges from.{ to the number of sample entries in[the Sample
Description Box

A—1In

8.19 Chunk Offset Box

8.19]1 Definition

Box [Type: ‘stco’, ‘co64’

Container: Sample Table Box ({stbl’)
Mangatory: Yes

Quantity: = Exactly one variant must be present

The ghunk offset table gives the index of each chunk into the containing file. There are two variants, permitting
the Yse of 32-bit or 64-bit offsets. The latter is useful when managing very large presentations. A{ most one of
thes¢ variants will eceur in any single instance of a sample table.

Offsgts are file-offsets, not the offset into any box within the file (e.g. Media Data Box). This permits referring
to media data’in files without any box structure. It does also mean that care must be taken when|constructing
a self-contained I1SO file with its metadata (Movie Box) at the front, as the size of the Movie Box wvill affect the
chunk-offsets to the media data.

8.19.2 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;
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aligned (8

extends FullBox(‘co64’,
unsigned int (32)

for (i

}
}

=1; 1 < entry count; i++)
unsigned int (64)

) class ChunkLargeOffsetBox
version

entry count;

{

chunk offset;

0)

{

Ol

8.19.3 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

chunk

med

8.20 Sync

8.20.1 Defir

Box Type:
Container:
Mandatory:
Quantity:

This box pro
strictly increasing order of sample number.

If the sync sample box is not present, every sample is a random ‘access point.

8.20.2 Synthx

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

uns
}

}

8.20.3 Semantics

versio
entry

thert

sample| number gives the numbers of the samples that are random access points in the stream.

bffset is a 32 or 64 bit integer that gives the offset of the start of a chunk into its contg
a file.

Sample Box

ition

‘stss’

Sample Table Box (‘stbl’)
No

Zero or one

vides a compact marking of the random access points within the stream. The table is arrang

class SyncSampleBox
FullBox(‘'stss’, version
d int (32) entry count;

0, 0)

{

5
=]
2)

{

samptesnumber;

=0; 1 < entry count;.i%w)
igned int (32)

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

~ountsis an integer that gives the number of entries in the following table. If entry_count is z
are.no random access points within the stream and the following table is empty.

ining

ed in

8.21 Shadow Sync Sample Box

8.21.1 Definition

Box Type:
Container:
Mandatory:
Quantity:

‘stsh’

Sample Table Box (‘stbl’)
No

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

32

normal forward play they are ignored.
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Each entry in the ShadowSyncTable consists of a pair of sample numbers. The first entry (shadowed-sample-
number) indicates the number of the sample that a shadow sync will be defined for. This should always be a
non-sync sample (e.g. a frame difference). The second sample number (sync-sample-number) indicates the
sample number of the sync sample (i.e. key frame) that can be used when there is a random access at, or
before, the shadowed-sample-number.

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

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

The [ShadowSyncSample replaces, not augments, the sample that it shadows (i.e. the next.§a

mple sent is

shadowed-sample-number+1). The shadow sync sample is treated as if it occurred at the fime df the sample

it shagdows, having the duration of the sample it shadows.

Hinting 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 shadow. 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

8.21

8.21

7 ]

d

8.22

8.22

Box

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

ined (8) class ShadowSyncSampleBox

xtends FullBox(‘stsh’, version = 0, 0) {
Insigned int(32) entry count;

nt 1i;

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

unsigned int (32) shadowed sample ‘\number;
unsigned int(32) sync_sample number;

3 Semantics

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

ntry count - is an integerthat gives the number of entries in the following table.

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

ync_sample number - gives the number of the alternative sync sample.

Degradation. Priority Box

1 Definition

allow for the

sync

Cont

Type: ‘stdp’

‘cthl’)
ainer—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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8.22.2 Syntax

extends FullBox(‘stdp’,

aligned(8)
int 1i;
for (i=

unsigned int (16)

}
}

class DegradationPriorityBox
version = 0,

{

0)

{

0; 1 < sample count; i++)
priority;

8.22.3 Semantics

versio
priori

8.23 Padd

Box Type:
Container:
Mandatory:
Quantity:

In some stre

padded at the end to a byte boundary.

padding bits
8.23.1 Synt

aligned (8
unsign
int 1i;
for (i

bit
bit
bit
bit

h - is an integer that specifies the version of this box.
Cy - is integer specifying the degradation priority for each sample.

ng Bits Box

‘padb’

Sample Table (‘stbl’)
No

Zero or one

ams the media samples do not occupy all bits of the bytes‘given by the sample size, an
In some cases, it is necessary to record externally the numb

used. This table supplies that information.
AX
class PaddingBitsBox extends FublBox(‘padb’, version = 0, 0) {
ed int (32) sample count;
-0; 1 < ((sample count + 1)/2)% i++) {
(1) reserved = 0;
(3) padl;
(1) reserved = 0;
(3) pad2;

8.23.2 Semantics

sample
padl —
pad2 —

| count —<gounts the number of samples in the track; it should match the count in other tabl
a value.from 0 to 7, indicating the number of bits at the end of sample (i*2)+1.
a vatue.from 0 to 7, indicating the number of bits at the end of sample (i*2)+2

il are
er of

[

8.24 Free

3 n
paltt DUA

8.24.1 Definition

Box Types:
Container:
Mandatory:
Quantity:

‘free’, ‘skip’
File or other box
No

Any number

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).

34
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2 Syntax

aligned(8) class FreeSpaceBox extends Box (free type) {
unsigned int (8) datall;

8.24.

3 Semantics

free type maybe ‘free’ or ‘skip’.

8.25 Edit Box

8.25/1 Definition

Box [Type: ‘edts’

Container: Track Box (‘trak’)
Mangatory: No

Quantity: Zero or one

An H

contginer for the edit lists.

The
and
start

8.25

alig

}
8.26)

8.26

Box
Conf
Man
Qua

This
the 1
med

Note

dit Box maps the presentation time-line to the media time-line as it is'stored in the file. The

Edit Box is optional. In the absence of this box, there is an implicit’'one-to-one mapping of the]
he presentation of a track starts at the beginning of the presentation. An empty edit is used

time of a track.

2 Syntax

ined (8) class EditBox extends Box(‘edts’) {
Edit List Box

1 Definition

Type: ‘elst’

ainer: Edit Box (‘edts’)

Hatory: No

htity:  Zero or one

box contains_an-explicit timeline map. Each entry defines part of the track time-line: by ma
nedia timedline, or by indicating ‘empty’ time, or by defining a ‘dwell’, where a single timg
a is held(for'a period.

that-edits are not restricted to fall on sample times. This means that when entering an e

Edit Box is a

se time-lines,
to offset the

bping part of
-point in the

Hit, it can be

nece

ssary to (a) back up to a sync point, and pre-roll from there and then (b) be careful about th

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

Med
Med

ia-Time = 0 seconds
ia-Rate = 1

8.26.2 Syntax

aligned (8

) class EditListBox extends FullBox(‘elst’, version, 0) {

unsigned int(32) entry count;

for (i
if

=1; i <= entry count; i++) ({

(version==1) {

unsigned int (64) segment duration;

} e

int
int
}
}

8.26.3 Semantics

versio
entry
segmen
in th
media
time
trach
the t
media
this
segr

8.27 User

8.27.1 Defir

Box Type:
Container:
Mandatory:
Quantity:

This box con
track).

Llll, {0o4a) lllCL}.J‘.d_LJ‘.lllC,

lse { // version==

insigned int (32) segment duration;
int (32) media time;

(16) media rate integer;
(16) media rate fraction = 0;

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

~ount is an integer that gives the number of entries in the following table
- duration is an integer that specifies the duration of thisyedit segment in units of the timeg
e Movie Header Box
- ime is an integer containing the starting time withinthe media of this edit segment (in media
scale units, in composition time). If this field is set.to—1, it is an empty edit. The last edit in a
shall never be an empty edit. Any difference hetween the duration in the Movie Header Box
rack’s duration is expressed as an implicit empty edit at the end.

rate specifies the relative rate at which to\play the media corresponding to this edit segmsq
value is 0, then the edit is specifyingsa ‘dwell’: the media at media-time is presented fo
nent-duration. Otherwise this field shall contain the value 1.

Data Box

ition

‘udta’

Movie Box (‘moov’) or Track Box (‘trak’)
No

Zero or one

tains.ebjects that declare user information about the containing box and its data (presentati

cale

and

nt. If
r the

bn or

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 this specification.

8.27.2 Syntax

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

}
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8.28 Copyright Box

8.28.1 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
boxess using different language codes.

8.2812 Syntax

aligned(8) class CopyrightBox

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

qonst bit (1) pad = 0;

ynsigned int (5) [3] language; // IS0-639-2/T languag€ code
gtring notice;

8.2813 Semantics

language declares the language code for the following text: See ISO 639-2/T for the set of three

character codes. Each character is packed as the difference between its ASCII value and|[0x60. The
code is confined to being three lower-case letters, so these values are strictly positive.
notice is a null-terminated string in either UTE<8“or UTF-16 characters, giving a copyright notice. If
UTF-16 is used, the string shall start with the BYTE ORDER MARK (OxFEFF), to distingtiish it from a
UTF-8 string. This mark does not form part of the final string.

8.29 Movie Extends Box

8.29/1 Definition

Box[Type: ‘mvex’

Container: Movie Box (‘moov’)
Mangatory: No

Quantity: Zero or one

This |box warns readers that there might be Movie Fragment Boxes in this file. To know of all sgmples in the
tracks, these Movie Fragment Boxes must be found and scanned in order, and their information logically
adddd to thatfound in the Movie Box.

Therg is a.narrative introduction to Movie Fragments in Annex A.

8.29.2 Syntax

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

}
8.30 Movie Extends Header Box

Box Type: ‘mehd’

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

Quantity: Zero or one
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The Movie Extends Header is optional, and provides the overall duration, including fragments, of a fragmented
movie. [f this box is not present, the overall duration must be computed by examining each fragment.

8.30.1 Syntax

aligned(8) class MovieExtendsHeaderBox extends FullBox('‘mehd’, version, 0) {
if (version==1) {

unsigned int (64) fragment duration;
} else { // version==0
unsigned int (32) fragment duration;

}
8.30.2 Semantics

fragmept duration is an integer that declares length of the presentation of the whole,movie inclfiding
fragments (in the timescale indicated in the Movie Header Box). The value of this field corresponds to
the guration of the longest track, including movie fragments. If an MP4 file is created in realtime,
such as used in live streaming, it is not likely that the fragment_duration is known'in advance and this
box may be omitted.

8.31 Track Extends Box

8.31.1 Definition

Box Type: | ‘trex’

Container: | Movie Extends Box (‘mvex’)
Mandatory:| Yes

Quantity: | Exactly one per track in the Movie Box

This sets up default values used by the movie fragments. By setting defaults in this way, spacel and
complexity can be saved in each Track Fragment Box:

The sample flags field in sample fragments (default sample flags here and in a Track Fragment Hgader
Box, and sgmple flags and first sample flags in a Track Fragment Run Box) is coded as a 32-bit
value. It haq the following structure:

bit|(6) reserved=04

unsfigned int (2) safmple depends on;

unsfigned int (2) -sample is depended on;

unsfigned int (2)\sample has redundancy;

bit|(3) sample padding value;

bit|(1) sample is difference sample;

// 3.&. when 1 signals a non-key or non-sync sample
unsfignedi\int (16) sample degradation priority;

The samplel depends_on, sample is_depended_on and sample_has_redundancy values are defined as

documented imthetmdependentandDisposabte-Samptes Box.

The sample_padding_value is defined as for the padding bits table. The sample_degradation_priority is
defined as for the degradation priority table.
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2 Syntax

aligned(8) class TrackExtendsBox extends FullBox (‘trex’, 0, 0){
unsigned int (32) track ID;

unsigned int (32) default sample description index;
unsigned int (32) default sample duration;

unsigned int (32) default sample size;

unsigned int (32) default sample flags

}

8.31.

3 Semantics

q

8.32

8.32

Box
Conf
Man
Qua

The
have
file.
wher

The
a Mo

8.32

alid

}
8.33

8.33

Box
Cont
Man
Qua

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

Movie Fragment Box
1 Definition

Type: ‘moof’

ainer: File

Hatory: No

ntity:  Zero or more

movie fragments extend the presentation in time. Theyprovide the information that wou
been in the Movie Box. The actual samples are in Média Data Boxes, as usual, if they are
The data reference index is in the sample descriptioh, s0 it is possible to build incremental g
e the media data is in files other than the file containing the Movie Box.

Movie Fragment Box is a top-level box, (i.e. a,peer to the Movie Box and Media Data boxes].

vie Fragment Header Box, and then one ar{more Track Fragment Boxes.
2 Syntax
ned(8) class MovieFragmentBox extends Box (‘moof’) {

Movie Fragment Header Box
1 Definition
Type: ‘mfhd’
ainer: [Movie Fragment Box (‘'moof’)
Hatory:-—Yes
htity: ) Exactly one

d previously
in the same
resentations

It contains

The

movie Tragment header contains a sequence numbper, as a safely check. Ihe sequence nu

mber 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

sequ

8.33.

ence.

2 Syntax

aligned(8) class MovieFragmentHeaderBox

extends FullBox(‘mfhd’, 0, 0){

unsigned int (32) sequence number;
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8.33.3 Semantics

sequence_number the ordinal number of this fragment, in increasing order

8.34 Track Fragment Box

8.34.1 Definition

Box Type:
Container:
Mandatory:

‘traf’
Movie Fragment Box (‘'moof’)
No

Quantity:
Within the n

turn contain
Within these|

It is possiblg
can be used

8.34.2 Synt

aligned (8

8.35 Track

8.35.1 Defin

Box Type:
Container:
Mandatory:
Quantity:

Each movie
more contigy
runs of samy

Zero or more
zero or more track runs, each of which document a contiguous run of samples for that t
structures, many fields are optional and can be defaulted.

to add 'empty time' to a track using these structures, as well as adding samples. Empty in
in audio tracks doing silence suppression, for example.

AX

class TrackFragmentBox extends Box (‘traf’)({

Fragment Header Box
ition

‘tfhd’

Track Fragment Box ('traf’)
Yes

Exactly one

fragment can add zero or mere fragments to each track; and a track fragment can add z¢

les.

The followin

0x000001
an eiplicit anchoer-for the data offsets in each track run (see below). If not provided, the base-datg
offsgt for thefirst track in the movie fragment is the position of the first byte of the enclosing Movig¢
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 filp)

flags are defined(injthe tf_flags:

base-data-offset-present: indicates the presence of the base-data-offset field. This provid

ovie fragment there is a set of track fragments, zero or more per track. The track fragments in

rack.

serts

ro or

ous runs of samples. The'track fragment header sets up information and defaults used for {hose

es

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.

0x00000
0x00001
0x00002

8 default-sample-duration-present
0 default-sample-size-present
0 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-
duration fragments.

40
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8.35.2 Syntax

alig

ned(8) class TrackFragmentHeaderBox
extends FullBox (‘tfhd’, 0, tf flags) {

unsigned int (32) track ID;

/

/ all the following are optional fields

unsigned int (64) Dbase data offset;

unsigned int (
unsigned int (
unsigned int (
unsigned int (

}

) sample_description index;
) default sample duration;

) default sample size;
) default sample flags

8.35]3 Semantics

I«

8.36)

8.36J1 Definition

Box[Type: ‘trun’

Contfainer: Track Fragment Box (‘traf')
Mangatory: No

Quantity: Zero or more

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

The humber of optional fields is determined from the humber of bits set in the lower byte of the fl
size pf a record from the bits set in the second byte of the flags. This procedure shall be followeq
new fields to be defined.

If thg
or at
data
The

(
(

(

(

ase data_ offset the base offset to use when calculating data offsets

Track Fragment Run Box

data-offset is not present, then the-data for this run starts immediately after the data of the

12:2005(E)

ty flag is set
hek.

ags, and the
, to allow for

brevious run,

the base-data-offset defined by.the track fragment header if this is the first run in a track fragment, If the

offset is present, it is relative to.the base-data-offset established in the track fragment header.

ollowing flags are defined:

x000001 data-offset-present.
x000004 first-sample-flags-present; this over-rides the default flags for the first sample only
makes it passible to record a group of frames where the first is a key and the rest are diffe
framesyWithout supplying explicit flags for every sample. If this flag and field are used, s3
shall hot'be present.
x000:400 sample-duration-present: indicates that each sample has its own duration, otherw
default is used.

. This
rence
mple-flags

ise the

X000200 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.
0x000800 sample-composition-time-offsets-present; each sample has a composition time offset (e.g. as

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

aligned (8

unsign
// the
signed
unsign
// all

uns
uns
uns
uns
}[ sam

}

8.36.3 Semantics

sample
follo
data_o

first_sample_flags provides a set of set for the first sample only of this run.

8.37 Movie Fragment Random Access Box

8.37.1 Definition

Box Type: | ‘mfra’

Container: | File

Mandatory:| No

Quantity: | Exactly one

The Movie Fragment Random Access Box (‘mfra’) provides a table which may assist readers in fin

random acct

each track for which information is provided (which may not be all tracks). It is usually placed at or neg

end of the fil
from the Mo
32 bits of the
Box and usi
Access Box.

This box prg
definitive. It

file after it was created“may render either the pointers, or the declaration of random access points, incorre

ax

) class TrackRunBox
extends FullBox(‘trun’, 0, tr flags)
ed int (32) sample count;
following are optional fields
int (32) data_offset;
ed int(32) first sample flags;
fields in the following array are optional

{

igned i
igned i
i gned 1
i gned i
ble count ]

sample duration;

sample size;

sample flags

sample composition time offset;

| count the number of samples being added in this fragment; also the number of rows in the
ving table (the rows can be empty)
f fset is added to the implicit or explicit data_offset established in the.track fragment header

pss points in a file using movie fragments. It contains a track fragment random access bd

b: the last box within the Movie Fragment Random Access Box provides a copy of the length
vie Fragment Random Access Box. Readers may attempt to find this box by examining th
file, or scanning backwards from the end of the file for a Movie Fragment Random Access %
ng the size information in it, to see if that locates the beginning of a Movie Fragment Ra

vides only ashint as to where random access points are; the movie fragments themselve
is recommended that readers take care in both locating and using this box as modifications {

8.37.2 Synt

AX

aligned (8

)

class MovieFragmentRandomAccessBox

extends Box(‘mfra’)

{
}

42
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ffset
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5 are
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8.38 Track Fragment Random Access Box

8.38.1 Definition

Box Type: ‘tfra’

Container: Movie Fragment Random Access Box (‘mfra’)
Mandatory: No

Quantity: One or more

Each entry contains the location and the presentation time of the random accessible sample. It indicates that
the sample in the entry can be random accessed. Note that not every random accessible sample in the track
needs to be listed In the table.

The absence of this box does not mean that all the samples are sync samples. Random aceess information in
the ‘frun’, ‘traf’ and ‘trex’ shall be set appropriately regardless of the presence of this box:

8.38]2 Syntax

aligned(8) class TrackFragmentRandomAccessBox
exftends FullBox(‘tfra’, version, 0) {
Insigned int (32) track ID;

onst unsigned int (26) reserved = 0;

insigned int (2) length size of traf num;
(2) length size of trun num;

Insigned int (2) length size “of sample numf
(3

iInsigned int (32) number of entry;

U
q
U
Unsigned int
U
U
for(i=1; i e number of entry; i++){

if (version==1) {
unsigned int (64) time;
unsigned int (64) moof offset;
}else(
unsigned int (32) time;
unsigned int (32) moof offset;
unsigned int ((length size of traf num+l) * 8) traf number;
unsigned int ((length, size “of trun _num+l) * 8) trun number;

unsigned int ((lengthisize of sample num+l) * 8) sample number;

8.38/3 Semantics

track ID is an-integer identifying the track_ID.

length size of traf numindicates the length in byte of the traf_number field minus one|
length'size of trun numindicates the length in byte of the trun_number field minus one.
]
1]

ength. size of sample numindicates the length in byte of the sample_number field minus one.
umber of entry isan mteger that gives the number of the entries for this track. If this valpe is zero, it

time is 32 or 64 blts mteger that |nd|cates the presentatlon t|me of the random access sample in units
defined in the ‘mdhd’ of the associated track.

moof offset is 32 or 64 bits integer that gives the offset of the ‘moof’ used in this entry. Offset is the
byte-offset between the beginning of the file and the beginning of the ‘moof’.

traf number indicates the ‘traf number that contains the random accessible sample. The number
ranges from 1 (the first traf is numbered 1) in each ‘moof’.

trun_ number indicates the ‘trun’ number that contains the random accessible sample. The number
ranges from 1 in each ‘traf’.

sample number indicates the sample number that contains the random accessible sample. The number
ranges from 1 in each ‘trun’.
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8.39 Movie Fragment Random Access Offset Box

8.39.1 Definition

Box Type: ‘mfro’

Container: Movie Fragment Random Access Box (‘mfra’)
Mandatory: Yes

Quantity: Exactly one

The Movie Fragment Random Access Offset Box provides a copy of the length field from the enclosing Movie
Fragment Random Access Box. It is placed last within that box, so that the size field is also last in the
enclosing Movie Fragment Random Access Box. When the Movie Fragment Random Access Box is alsp last
in the file thi$ permits its easy location. The size field here must be correct. However, neither the présence of
the Movie Fragment Random Access Box, nor its placement last in the file, are assured.

8.39.2 Syntax

aligned(8) class MovieFragmentRandomAccessOffsetBox
extends FullBox (‘mfro’, version, 0)
unsigngd int (32) size;

8.39.3 Semantics

size is|an integer gives the number of bytes of the enclosing ‘mffa’ ‘box. This field is placed at the last of
the gnclosing box to assist readers scanning from the end-efithe file in finding the ‘mfra’ box..

8.40 AVC Extensions

8.40.1 Introduction

This section|documents technical additions, that were originally designed for AVC support, but which are more
generally applicable.

8.40.2 Independent and Disposable Samples Box

8.40.2.1 Definition

Box Types: | ‘sdtp’

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

Quantity: Zero orone

This optiona| table answers three questions about sample dependency:
1) doeg this'sample depend on others (is it an I-picture)?
2) do noothersampies dependon thisone?
3) does this sample contain multiple (redundant) encodings of the data at this time-instant (possibly with
different dependencies)?

In the absence of this table:
1) the sync sample table answers the first question; in most video codecs, I-pictures are also sync
points,
2) the dependency of other samples on this one is unknown.
3) the existence of redundant coding is unknown.

When performing ‘trick’ modes, such as fast-forward, it is possible to use the first piece of information to locate
independently decodable samples. Similarly, when performing random access, it may be necessary to locate
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the previous sync point or random access recovery point, and roll-forward from the sync point or the pre-roll
starting point of the random access recovery point to the desired point. While rolling forward, samples on
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. However, a
redundant coding may have different dependencies from the primary coding; if redundant codings are
available, the value of ‘'sample_depends_on’ documents only the primary coding.

The size of the table, sample count, is taken from the sample count in the Sample Size Box ('stsz') or
Compact Sample Size Box (‘stz2’).

A sampfedependerncy Box may atso occur i the track fragment Box:
8.40/2.2 Syntax

aligned(8) class SampleDependencyTypeBox
g¢xtends FullBox(‘'sdtp’, version = 0, 0) {
for (i=0; i < sample count; i++){
unsigned int (2) reserved = 0;

unsigned int (2) sample depends on;
unsigned int (2) sample is depended on;
unsigned int (2) sample has redundancy;

8.40J2.3 Semantics

gample depends_on takes one of the followingfour values:

0: the dependency of this sample is unknowi;

1: this sample does depend on others (noPan | picture);

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

3: reserved

gample is depended on takes oneof the following four values:
0: the dependency of other samples on this sample is unknown;
1: other samples depend on this one (not disposable);

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

3: reserved

gample has redundancy takes one of the following four values:
0: it is unknownwhether there is redundant coding in this sample;
1: there is redundant coding in this sample;

2: there issno-redundant coding in this sample;

3: reserved

8.40/3 Sample Groups

8.4013.1"_Introduction

This clause specifies a generic mechanism for representing a partition of the samples in a track. 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 samples and may
contain non-adjacent samples. As there may be more than one sample grouping for the samples 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 another to sub-
sequences.

Sample groupings are represented by two linked data structures: (1) a SampleToGroup box represents the

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

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.

8.40.3.2 SampleToGroup Box

8.40.3.2.1 Definition

Box Type: ‘sbgp’

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

Mandatory: No

Quantity: Zero or more.

This table cgn be used to find the group that a sample belongs to and the associatedydescription of
sample group. The table is compactly coded with each entry giving the index of the first sample of a r

samples with the same sample group descriptor. The sample group description ID is*\ah index that refers

SampleGro

There may |
track. Each
groupings. V|
associated S

8.40.3.2.2

aligned (8
extend
{

unsign
unsign
for (i

{

uns
uns

}
}

8.40.3.2.3

versio
groupi
the 3
type

ipDescription box, which contains entries describing the charactefistics of each sample

e multiple instances of this box if there is more than one sample\grouping for the samples
instance of the SampleToGroup box has a type code.that distinguishes different sa
ithin a track, there shall be at most one instance of this box with a particular grouping type
ampleGroupDescription shall indicate the same valuefor the grouping type.

Syntax

class SampleToGroupBox
FullBox (‘sbgp’, version

5
=]

0, O)
bd int
bd int
=1; 1

(32) grouping type;
(32) entry count;

<= entry count; i+#)
i gned int (32)
i gned int (32)

sample (count;
groupdescription index;

Semantics

h is an integer that specifies the version of this box.
hg_ type_is an integer that identifies the type (i.e. criterion used to form the sample groug
ample grouping and links it to its sample group description table with the same value for gro

that
n of
to a
roup.

in a
mple
The

s) of

Iiping
for a

At most one occurrence of this box with the same value for grouping type shall exist

trach

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 behavior would then be undefined.
group_description index is an integer that gives the index of the sample group entry which
describes the samples in this group. The index ranges from 1 to the number of sample group entries
in the SampleGroupDescription Box, or takes the value O to indicate that this sample is a member
of no group of this type.
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8.40.3.3 Sample Group Description Box

8.40.3.3.1 Definition

Box Types: ‘sgpd’

Container: Sample Table Box (‘stbl’)
Mandatory: No
Quantity: Zero or more, with one for each SampleToGroup Box.

This description table gives information about the characteristics of sample groups. The 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
track. Each instance of the SampleGroupDescription box has a type code that distinguis

samples in a
hes different

sample groupings. Within a track, there shall be at most one instance of this box withna.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 after the entry-count. An abstract

entry type is

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

For Jideo tracks, an abstract VisualSampleGroupEntry is used with similar types for audio an

Note: the base classes for sample group description entries-are not boxes and therefor
no size is signaled. When defining derived classes, ensufe€ither that they have a fixe

achieved by parsing the data) is not recommended @s this makes scanning the arra
difficult.

8.40/3.3.2 Syntax

// $equence Entry
abstract class SampleGroupDescriptionEntry (unsigned int (32) handler typ

// Visual Sequence
absttract class VisualSampleGroupEntry (type) extends SampleGroupDescript
(type)

// Audio Sequences
abstractNclass AudioSampleGroupEntry (type) extends SampleGroupDescriptil
(tyge)

size, or that the size is explicitly indicated with a length field. An implied size (e.d.

0 hint tracks.

W

ionEntry

onkEntry
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class SampleGroupDescriptionBox (unsigned int (32) handler type)

extends FullBox('sgpd', 0, 0){
unsigned int (32) grouping type;

unsigned int (32)

int 1i;
for (i

entry count;

1 ; i <= entry count ; i++){

switch (handler type) {

case ‘vide’: // for video tracks
VisualSampleGroupEntry () ;
break;
case ‘soun’: // for audio tracks
AudioSampleGroupEntry () ;
brasl
rase ‘hint’: // for hint tracks
HintSampleGroupEntry () ;
break;
}
}
}
8.40.3.3.3 PBemantics
version is an integer that specifies the version of this box.
groupifg type is an integer that identifies the SampleToGroup box that is associated with this
sample group description.
entry fount is an integer that gives the number of entries in thefollowing table.
8.40.3.4 Representation of group structures in Movie Fragments
Support for] new SampleGroup structures within Movie.) fragments is provided by the use of the
SampleToGroup Box with the container for this Box beifig the Track Fragment Box (‘traf’). The defirition,
syntax and semantics of this Box is as specified in sub¢lause 8.40.3.2.
The samplgToGroup Box can be used to find the-group that a sample in a track fragment belongs to and the
associated description of that sample group. Fhe table is compactly coded with each entry giving the index of
the first sample of a run of samples with the same sample group descriptor. The sample group descriptipn ID
is an index| that refers to a Sample@roupDescription Box, which contains entries describing the
characteristi¢s of each sample group and present in the SampleTableBox.
There may He multiple instancestof the SampleToGroup Box if there is more the one sample grouping fgr the
samples in a track fragment~Each instance of the SsampleToGroup Box has a type code that distinguishes
different sample groupings. Fhe associated SampleGroupDescription shall indicate the same value for
the grouping|type.
The total number ef~samples represented in any SampleToGroup Box in the track fragment must match the
total number of samples in all the track fragment runs. Each SampleToGroup Box documents a different

grouping of {

he ‘same samples.

8.40.4 Random Access Recovery Points

8.40.4.1

Definition

In some coding systems it is possible to random access into a stream and achieve correct decoding after
having decoded a number of samples. This is known as gradual decoding refresh. For example, in video, the
encoder might encode intra-coded macroblocks in the stream, such that it knows that within a certain period
the entire picture consists of pixels that are only dependent on intra-coded macroblocks supplied during that

period.
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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.

8.40.4.2 Syntax

class VisualRollRecoveryEntry () extends VisualSampleGroupEntry (’roll’)

{

signed int (16) roll distance;

clags AudioRollRecoveryEntry () extends AudioSampleGroupEntry (’mold’)

gigned int (16) roll distance;

8.40/4.3 Semantics

roll distance is a signed integer that gives the number of samples that must be decodedl 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 thesq recovery is
complete, i.e. the last sample is correct. A negative value indicates the number of samplgs before the
sample that is a group member that must be deeoded in order for recovery to be complete at the
marked sample. The value zero must not be uséd;”the sync sample table documents rapdom access
points for which no recovery roll is needed.

8.41| Sample Scale Box

8.41]1 Definition

Box Type:  ‘stsl’
Contpiner:  Sample Entry
Mangatory: No

Quantity: Zero or one

This [box may be presentiin any visual sample entry. This box indicates the scaling method that is applied
when the width and (height of the visual material (as declared by the width and height values |n any visual
sample entry) do_‘not match the track width and height values (as indicated in the track header box).
Implémentation{of-this box is optional; if this box is present and can be interpreted by the decoder, all samples
shall|be displayed according to the scaling behavior that is specified in this box. Otherwise, all [samples are
scaled to thesize that is indicated by the width and height field in the Track Header Box.

If thg sizé of the image is bigger than the size of the presentation region and ‘hidden’ scaling is gpplied in the
Sample Scale Box, it is not possible to display the whole image. In such a case, it is useful to provide the
information to determine the region that is to be displayed. The center values would then indicate the center of
the region of high priority in each visual sample. The decoder can display the region of high priority according
to these values. The center values imply a consistent crop for all the images in a sequence. The offset values
are positive when the desired visual center is below or to the right of the image center, and negative for offsets
above or to the left.

The semantics of the values for scale_method are as specified for the ‘fit’ attribute of regions in SMIL 1.0.
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8.41.2 Syntax

aligned (8

bit (7)
bit (1)

) class SampleScaleBox extends FullBox(‘stsl’, version = 0, 0)
reserved = 0;
constraint flag;

unsigned int(8) scale method;
int (16) display center x;
int (16) display center y;

}

8.41.3 Semantics

constrhint flag: if this flag is set, all samples described by this sample entry shall be\sg¢aled

accd

the

displayed in an implementation dependent way, which may include not scaling the image (i.e. n
to the width and height specified in the track header box, nor by the method indicated here)

scale

posd
user|

the application. Of the reserved values the following modes are currently.defined:

1 scaling is done by il mode.

2 scaling is done by ‘hidden’ mode.

3 scaling is done by ‘meet’ mode.

4 scaling is done by ‘slice’ mode in the x-coordinate.
5 scaling is done by ‘slice’ mode in the y-coordinate.

displaly center x is an horizontal offset in pixels of thé cénter of the region that should be disp
by priority relative to the center of the image. Default\alue is zero. Positive values indicate a di
center to the right of the image center.

displa

priofity relative to the center of the image. Default value is zero. Positive values indicate a di
center below the image center.

8.42 Sub-$ample Information Box

8.42.1 Definition

Box Type: | ‘subs’

Container: | Sample Table Box ('stbl’) or Track Fragment Box (‘traf’)

Mandatory: | No

Quantity: Zero or ong

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

A sub-sample |s a contlguous range of bytes of a sample. The speC|f|c deflnltlon of a sub- sample sha
supplied for ks

such a specific deﬂnltlon thls box shaII not be applled to samples usmg that codmg system

rding to the method specified by the field ‘scale_method’. Otherwise, it is recommended thiat all
samples be scaled according to the method specified by the field ‘scale_method’, .but cgn be

ither

nethod is an 8-bit unsigned integer that defines the scaling mode to be-used. Of thel 256
ible values the values 0 through 127 are reserved for use by ISO and values 128 through 25p are
Ldefined and are not specified in this International Standard; they may be used as determingd by

ayed
Splay

y _center y is an vertical offset in pixels.efthe center of the region that should be displaygd by

splay

If subsample_count is 0 for any entry, then those samples have no subsample information and no array

follows. The table is sparsely coded;

the table identifies which samples have sub-sample structure by

recording the difference in sample-number between each entry. The first entry in the table records the sample
number of the first sample having sub-sample information.

Note: It is possible to combine subsample priority and discardable such that when
subsample priority is smaller than a certain value, discardable is setto 1. However,
since different systems may use different scales of priority values, to separate them is safe to
have a clean solution for discardable sub-samples.
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2 Syntax

aligned(8) class SubSampleInformationBox
extends FullBox(‘subs’, version, 0) {
unsigned int (32) entry count;
int 1,3;
for (i=0; i < entry count; i++) {

unsigned int (32) sample delta;
unsigned int (16) subsample count;
if (subsample count > 0) {
for (j=0; j < subsample count; j++) {
if (version == 1)

8.42

7 ]

d
]

q

8.43

{
}

else

{

unsigned int (32) subsample size;

unsigned int (16) subsample size;

unsigned int (8) subsample priority;
unsigned int (8) discardable;
unsigned int (32) reserved = 0;

3 Semantics

rersion is an integer that specifies the version of this box (0 or 1 in this specification)
ntry count is an integer that gives the numberof entries in the following table.
ample 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
number of the first sample having Sub-sample information, that is, the value is the differe
the sample number and zero (0):

ubsample count is an integer’that specifies the number of sub-sample for the curren
there is no sub-sample structure, then this field takes the value 0.

ubsample size is an jateger that specifies the size, in bytes, of the current sub-sample.

5 the sample
nce between

sample. If

ubsample priority. is“an integer specifying the degradation priority for each sub-sa:lnple. Higher
e

values of subsample priority, indicate sub-samples which are important to, and have a g
on, the decoded quality.

liscardable equal to 0 means that the sub-sample is required to decode the current s
equal to 4.means the sub-sample is not required to decode the current sample but may
enhancements, e.g., the sub-sample consists of supplemental enhancement inforr
messages.

Progressive Download Information Box

ater impact

bmple, while
be used for
nation (SEI)

8.43.

1 Definition

Box Types: ‘pdin’
Container:  File
Mandatory: No
Quantity: Zero or One

The Progressive download information box aids the progressive download of an ISO file. The box 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.
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A receiving party can estimate the download rate it is experiencing, and from that obtain an upper estimate for
a suitable initial delay by linear interpolation between pairs, or by extrapolation from the first or last entry.

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

8.43.2 Syntax

aligned(8)
extends FullBox(‘pdin’, wversion
(i=

for

class ProgressiveDownloadInfoBox
OI

0)

{

0; i++) | // to end of box

7

uns
uns

}
}

8.43.3 Semantics

rate is
initia

the ¢

8.44 Metadata Support

A common b

8.44.1 The Meta box

8.4411 D
Box Type:
Container:
Mandatory:
Quantity:

A meta box
indicating th
within this bg

All other con

The other bg
then they m
documents

documents |

Lgned 1nt (32)
i gned int (32)

rate;
initial_delay;

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

ase structure is used to contain general metadata, called the'meta box.

bfinition

‘meta’

File, Movie Box (‘mooV’), or Track Box;(‘trak’)
No

Zero or one

contains descriptive or annotative metadata. The 'meta’ box is required to contain a ‘hdlr
b structure or format of the ‘meta’ box contents. That metadata is located either within 2
X (e.g. an XML box), er is located by the item identified by a primary item box.

tained boxes are spécific to the format specified by the handler box.

es at
stall.

box
box

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

same file). A

t moSt one meta box may occur at each of the file level, movie level, or track level.

xes defined.here may be defined as optional or mandatory for a given format. If they are Used,

hich
hich

vhere.in those files each item is located (e.g. in the common case of multiple pictures stored in the

If an ltemProtectionBox occurs, then some or all of the meta-data, including possibly the primary resource,
may have been protected and be un-readable unless the protection system is taken into account.
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8.44.1.2 Syntax

aligned(8) class MetaBox (handler type)

extends FullBox(‘meta’, version = 0, 0) {

HandlerBox (handler type) theHandler;

PrimaryItemBox primary resource; // optional
DataInformationBox file locations; // optional
ItemLocationBox item locations; // optional
ItemProtectionBox protections; // optional
ItemInfoBox item infos; // optional
IPMPControlBox IPMP_ control; // optional
Box other boxes|[]; // optional

}
8.44/1.3 Semantics

The structure or format of the metadata is declared by the handler.
8.4412 XML Boxes

8.44)2.1 Definition

Box Type:  ‘xml ‘ or ‘bxml’
Contpiner:  Meta box (‘meta’)
Mangatory: No

Quantity: Zero or one

Wheh the primary data is in XML format and it is desired’that the XML be stored directly in the mieta-box, one
of these forms may be used. The BinaryXML Box:may only be used when there is a single|well-defined
binatization of the XML for that defined format as identified by the handler.

With{n an XML box the data is in UTF-8 format unless the data starts with a byte-order-mark (BOM), which
indicptes that the data is in UTF-16 format,

8.44[2.2 Syntax

aligned(8) class XMLBox
extends FullBox (“xml ', version = 0, 0) {
gtring xml;

aligned(8) class—-BinaryXMLBox
extendsuFullBox (‘bxml’, version = 0, 0) {
Unsigned)dnt (8) datall; // to end of box

}
8.44)3 ;The Item Location Box

8.44.3.1 Definition

Box Type: ‘iloc’

Container:  Meta box (‘meta’)
Mandatory: No

Quantity: Zero or one

The item location box provides a directory of resources in this or other files, by locating their containing file,
their offset within that file, and their length. Placing this in binary format enables common handling of this data,
even by systems which do not understand the particular metadata system (handler) used. For example, a
system might integrate all the externally referenced metadata resources into one file, re-adjusting file offsets
and file references accordingly.
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The box starts with three values, specifying the size in bytes of the offset field, length field, and base_offset
field, respectively. These values must be from the set {0, 4, 8}.

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

(extent_count = 1) then either or both of the offset and length may be implied:

used

e If the offset is not identified (the field has a length of zero), then the beginning of the file (offset 0) is
implied.

e If the length is not specified, or specified as zero, then the entire file length is implied. References into

the
offse
recu

The size of t

The data-ref]
an index intd

Some refere]
might be ‘ing
field ‘base o

section are r
8.4432 S

aligned (8
unsign
unsign
unsign
unsign
unsign
for (i

uns
uns
uns
uns
for

}
}
}

Fame Tile as this metadata, or items divided into more than one extent, should have an e
t and length, or use a MIME type requiring a different interpretation of the file, to avoid'in
Fsion.

ne item is the sum of the extent_lengths.

Note: 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 same file as this metada
the data-reference table.

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

blative to the beginning of file; base_offset adds to‘those offsets.

yntax
class ItemLocationBox extends FullBox(‘iloc’, version = 0, 0) {
,d int (4) offset size;
,d int (4) length size;
ed int (4) base offset gize;
,d int (4) reserved;
ed int (16) item county
-0; i<item count; i+#) {
igned int (16) item ID;
igned int (16) _data reference index;
igned int (base _offset size*8) base offset;
igned int (16) extent count;
(§=0; j<extént count; j++) {

hinsignedi/int (offset size*8) extent offset;
insigned) int (length size*8) extent length;

plicit
finite

a, or

4 file
The

fset’ provides an additional offset for offset calculations’ within that contained data. For exafnple,
if an MP4 filg is included within a file formatted to this specification;\then normally data-offsets within that

MP4

8.44.3.3 Semantics

offset size is taken from the set {0, 4, 8} and indicates the length in bytes of the offset field.

length_size is taken from the set {0, 4, 8} and indicates the length in bytes of the length field.

base offset size is taken from the set {0, 4, 8} and indicates the length in bytes of the base_offset
field.

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 it (e.g. in a URL).

data-reference-index is either zero (‘this file’) or a 1-based index into the data references in the data

infor
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base offset provides a base value for offset calculations within the referenced data. If
base offset_size is 0, base_offset takes the value 0, i.e. it is unused.

extent count provides the count of the number of extents into which the resource is fragmented; it
must have the value 1 or greater

extent offset provides the absolute offset in bytes from the beginning of the containing file, of this
item. If offset_size is 0, offset takes the value 0

extent length provides the absolute length in bytes of this metadata item. If length_size is 0, length
takes the value 0. If the value is 0, then length of the item is the length of the entire referenced file.

8.44.4 Primary ltem Box

8.4414.1 Definition

Box [Type:  ‘pitm’

Contpiner:  Meta box (‘meta’)
Mandatory: No

Quanntity: Zero or one

For a given handler, the primary data may be one of the referenced items when it is desired tha} it be stored
elsewhere, or divided into extents; or the primary metadata may be contained in the meta-box (e.g. in an XML

box)] Either this box must occur, or there must be a box within the meta=box (e.g. an XML box) cpntaining the
primary information in the format required by the identified handler.

8.44/4.2 Syntax

aligned(8) class PrimaryIltemBox
extends FullBox(‘pitm’, version =_.0,00) {
ynsigned int (16) item ID;

8.44/4.3 Semantics

jtem ID is the identifier of the primaryitem
8.44)5 Item Protection Box

8.44/5.1 Definition

Box Type:  ‘ipro’

Contpiner:  Meta box/(‘meta’)
Mandatory: No

Quantity: Zeroor one

The ftem protection box provides an array of item protection information, for use by the ltem Information Box.

8.44!52—Syntax

aligned(8) class ItemProtectionBox
extends FullBox(‘ipro’, version = 0, 0) {
unsigned int (16) protection count;
for (i=1; i<=protection count; i++) {
ProtectionSchemeInfoBox protection_information;
}

}
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8.44.6 Item Information Box
8.44.6.1 Definition

Box Type:  fiinf

Container:  Meta Box (‘meta’)
Mandatory: No

Quantity: Zero or one

The Item information box provides extra information about selected items, including symbolic (‘file’) names. It
may optionally occur, but if it does, it must be interpreted, as item protection or content encoding may have

changed the[format of the data in the item. IT both content encoding and protection are indicated for anii¢m, a
reader should first un-protect the item, and then decode the item’s content encoding. If more control issheeded,
an IPMP sequence code may be used.
This box corntains an array of entries, and each entry is formatted as a box. This array is sorted by increasing
item_ID in the entry records.
8.44.6.2 Syntax
aligned(8) class ItemInfoEntry
extends FullBox(‘infe’, version = 0, 0) {
unsigned int (16) item ID;
unsigngd int (16) item protection index
string item name;
string content type;
string content encoding; //optional
}
aligned(8) class ItemInfoBox
extends FullBox (‘'iinf’, version = Q;7<0) {
unsigngd int (16) entry count;
ItemInfoEntry[ entry count ] item infos;
}
8.44.6.3 Semantics
item ifl contains either O for'the primary resource (e.g. the XML contained in an ‘xml * box) or the |ID of
the ifem for which the.following information is defined.
item pkotection index contains either O for an unprotected item, or the one-based index intp the
item|protection bex defining the protection applied to this item (the first box in the item protectiof box
has the index-1).
item nhme is@¥dll-terminated string in UTF-8 characters containing a symbolic name of the item;
content type is the MIME type for the item.
contenf\ércoding is an optional null-terminated string in UTF-8 characters used to indicate thgt the

binary file is encoded and needs to be decoded before interpreted. The values are as defined for
Content-Encoding for HTTP /1.1. Some possible values are “gzip”, “compress” and “deflate”. An
empty string indicates no content encoding.

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

8.44.7 URL Forms for meta boxes

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. Items can be addressed within the container file by appending a fragment to the

URL for the container file itself. That fragment starts with the “#” character and consists of either:
a) item_ID=<n>, identifying the item by its ID (the ID may be 0 for the primary resource);

b) 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

%k

replaced by

Consider the following example: <http://a.com/d/v.grv#item_name=tree.html*branch1>. We assume that

It then inspects the top-level meta box and adds the items in it, logically, to-its

diregtory “d” on a.com. It then re-forms the URL as <http://a.com/d/tree.html#branchi>y~ N
fragment has been elevated to a full file name, and the first “*” has been transformed-back intq
clienf then either finds an item named tree.html in the meta box, or fetches tree.htmlfrom a.con
finds|the anchor “branch1” within tree.html. If within that html, a file was referenced using a relat
“flowpr.gif’, then the client converts this to an absolute URL using the normal rules:O<http://a.com
and fpgain it checks to see if flower.gif is a named item (and hence shadowingxa separate file o

using HTTP.

from a.com
cache of the
ote that the
b a “#”. The
, and it then
ve URL, e.g.
d/flower.gif>
f this name),

and then if it is not, fetches flower.gif from a.com.
8.4418 Static Metadata
This [section defines the storage of static (un-timed) metadata in¢he 1SO file format family.
Reader support for metadata in general is optional, and therefore it is also optional for the formats defined
herelor elsewhere, unless made mandatory by a derived specification.
8.44/8.1 Simple textual
Therg is existing support for simple textual tags in the form of the user-data boxes; currently] only one is
defined — the copyright notice. Other metadata is permitted using this simple form if:

3) it uses a registered box-type,orit uses the UUID escape (the latter is permitted today);

) it uses a registered tag,-the equivalent MPEG-7 construct must be documented ag part of the

registration.

8.4418.2 Other forms
Wheh other forms\of metadata are desired, then a ‘meta’ box as defined above may be incuded at the
apprppriate level-ef the document. If the document is intended to be primarily a metadata document per se,
then|the meta box is at file level. If the metadata annotates an entire presentation, then the meta|box is at the
movig level; an entire stream, at the track level.
8.44.83—MPEG-Fmetadata

MPEG-7 metadata is stored in meta boxes to this specification.

1)
2)

The handler-type is ‘mp7t’ for textual metadata in Unicode format;

XML box contains the configuration information immediately followed by the binarized XM

3) When the format is textual, there is either another box in the metadata container ‘meta’,

The handler-type is ‘mp7b’ for binary metadata compressed in the BIM format. In this case, the binary

L.

called ‘xml ,

which contains the textual MPEG-7 document, or there is a primary item box identifying the item

containing the MPEG-7 XML.
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4) When the format is binary, there is either another box in the metadata container ‘meta’, called ‘bxml’,
which contains the binary MPEG-7 document, or a primary item box identifying the item containing the
MPEG-7 binarized XML.

5) If an MPEG-7 box is used at the file level, then the brand ‘mp71’ should be a member of the
compatible-brands list in the file-type box.

8.45 Support for Protected Streams

This section documents the file-format transformations which are used for protected content. These
transformations can be used under several circumstances:

= They must be used when the content has been transformed (e.g. by encryption) in such a way !Lat it
can po longer be decoded by the normal decoder;

= They may be used when the content should only be decoded when the protection systgm is
undg¢rstood and implemented.

The transformation functions by encapsulating the original media declarations. The encapsulation changes
the four-character-code of the sample entries, so that protection-unaware readers see the media stream|as a
new stream format.

Because theg format of a sample entry varies with media-type, a different éncapsulating four-character-cqde is
used for each media type (audio, video, text etc.). They are:

Stream (Track) Type Sample-Entry Code
Video ency
Audio enca
Text enct
System encs

The transformation of the sample description is described by the following procedure:

1) The|four-character-code\of the sample description is replaced with a four-character-code indigating
prot¢ction encapsulation: these codes vary only by media-type. For example, ‘mp4vVv’ is replaced with
‘ency’ and ‘mp4a’is.replaced with ‘enca’.

2) A ProtectionSchemelnfoBox (defined below) is added to the sample description, leaving all pther
boxgs unmedified.

3) Theloriginal sample entry type (four-character-code) is stored within the ProtectionSchemelnfoBox, in
a new box called the OriginalFormatBox (defined below);

There are then three methods for signaling the nature of the protection, which may be used individually or in
combination.

1) When MPEG-4 systems is used, then IPMP must be used to signal that the streams are protected.

2) IPMP descriptors may also be used outside the MPEG-4 systems context using boxes containing
IPMP descriptors.

3) The protection applied may also be described using the scheme type and information boxes.
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When IPMP is used outside of MPEG-4 systems, then a ‘global’ IPMPControlBox may also occur within the
‘moov’ atom.

Note that when MPEG-4 systems is used, an MPEG-4 systems terminal can effectively treat, for example,
‘encv’ with an Original Format of ‘mp4v’ exactly the same as ‘mp4v’, by using the IPMP descriptors.

8.45.1 Protection Scheme Information Box

8.45.1.1 Definition

Box Types: ‘sinf

Contpiner:  Protected Sample Entry, or Item Protection Box (‘ipro’)
Mandlatory: Yes

Quanntity: Exactly one

The |ProtectionSchemelnfoBox contains all the information required both to understand thé encryption
trangform applied and its parameters, and also to find other information such ascthe’ kind and location of the
key |management system. It also documents the original (unencrypted) \format of the |media. The
ProtgctionScheme Info Box is a container Box. It is mandatory in a sample entry that uses a codg indicating a
protgcted stream.

Wheh used in a protected sample entry, this box must contain the original format box to documerit the original
format. At least one of the following signaling methods must be used to identify the protection applied:

) MPEG-4 systems with IPMP: no other boxes, when IPMP descriptors in MPEG-4 syst¢ms streams
are used;

Q.

h) Standalone IPMP: an IPMPInfoBox, when IPMP descriptors outside MPEG-4 systems arg used;

¢) Scheme signaling: a SchemeTypeBox.and SchemelnformationBox, when these are used (either both
must occur, or neither).

8.45]1.2 Syntax

aligned(8) class ProtectionSchemeInfoBox (fmt) extends Box('sinf') {
driginalFormatBox (fmt)\~ original format;
I1PMPInfoBox IPMP descriptors; // optional
$chemeTypeBox scheme type box; // optional
$chemeInformatieonBox info; // optional

8.45]2 OriginalFormat Box

8.45)2.1 | _Definition

Box Types: frma’

Container:  Protection Scheme Information Box (‘sinf’)
Mandatory: Yes when used in a protected sample entry
Quantity: Exactly one

The Original Format Box "frma" contains the four-character-code of the original un-transformed sample
description:
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8.45.2.2 Syntax

aligned(8)
unsigned int (32)

}

class OriginalFormatBox (codingname) extends Box ('frma') {

data format = codingname;
// format of decrypted, encoded data

8.45.2.3 Semantics

data format is the four-character-code of the original un-transformed sample entry (e.g. “mp4v” if the
stream contains protected MPEG-4 visual material).

8.45.3 IPMRInfoBox

8.45.3.1 Definition

Box Type: | ‘imif

Container: | Protection Scheme Information Box (‘sinf’)

Mandatory: | No

Quantity: Exactly One

The IPMPInfoBox contains IPMP Descriptors which document the protection,applied to the stream.

IPMP_Desclliptor is defined in 14496-1. This is a part of the MPEG-4object descriptors (OD) that des

how an obje
be carried di

The presena
the IPMP To

Each IPMP|
independent|
without collis

The IPMP_L
limited to IPN

More than o

than one IPMIP Tools.

8.453.2 S

aligned (
IPMP D
}

ct can be accessed and decoded. Here, in the ISO Base Media File Format, IPMP Descripto
rectly in IPMPInfoBox without the need for OD stream.

ol described in the IPMP Descriptor.

| Descriptor has an IPMP_ToollD, which<identifies the required IPMP tool for protection
registration authority (RA) is used so any party can register its own IPMP Tool and identif

ions.

Descriptor carries IPMP information for one or more IPMP Tool instances, it includes by
IP Rights Data, IPMP Key Data, Tool Configuration Data, etc.

ne IPMP Descriptors can be carried in this IPMPInfoBox if this media stream is protected by

yntax

B) clags)IPMPInfoBox extends FullBox (‘imif’, 0, 0){
Escripbor ipmp_desc|[];

cribe
I can

e of IPMP Descriptor in this IPMPInfoBox indicates‘the associated media stream is protected by

. An
this

t not

more

8.4533 S

emantics

IPMP descr is an array of IPMP descriptors

8.45.4 IPMP Control Box

8.45.4.1 Definition

Box Types: ‘ipmc’

Container:  Movie Box (‘moov’) or Meta Box (‘meta’)

Mandatory: No

Quantity: Zero or One
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The IPMP Control Box may contain IPMP descriptors which may be referenced by any stream in the file.

The IPMP_ToolListDescriptor is defined in 14496-1, which conveys the list of IPMP tools required to access
the media streams in an ISO Base Media File or meta-box, and may include a list of alternate IPMP tools or
parametric descriptions of tools required to access the content.

The presence of IPMP Descriptor in this IPMPControlBox indicates that media streams within the file or meta-

box are protected by the IPMP Tool described in the IPMP Descriptor. More than one IPMP Descriptors can
be carried here, if there are more than one IPMP Tools providing the global governance.

8.45.4.2 Syntax

aligned(8) class IPMPControlBox extends FullBox('ipmc', 0, flags) {
IPMP ToolListDescriptor toollist;

Int (8) no_of IPMPDescriptors;
IPMP Descriptor ipmp desc[no of IPMPDescriptors];

8.45/4.3 Semantics

toollist is an.IPMP_ToolListDescriptor as defined in 14496-1
o _of IPMPDEscriptors is a count of the size of the following array
ipmp desc([] is an array of IPMP descriptors

8.45/5 Scheme Type Box

8.45/5.1 Definition

Box [Types: ‘schm’

Contpiner:  Protection Scheme Information Box.(°5inf’), or SRTP Process box (‘srpp‘)
Mangatory: No

Quantity: Exactly one

The BchemeTypeBox (‘schm’) identifies, the protection scheme.

8.45/5.2 Syntax

aligned (8) class SchemeTypeBox extends FullBox('schm', 0, flags) {

Unsigned int (32)" scheme type; // 4CC identifying the scheme
ynsigned int(32) scheme version; // scheme version
1f (flags .&\0x000001) {

unsigmed int (8) scheme uril[]; // browser uri

}
8.45J5.3/, Semantics

scheme_type is the code defining the protection scheme.

scheme version is the version of the scheme used to create the content

scheme URI allows for the option of directing the user to a web-page if they do not have the scheme
installed on their system. It is an absolute URI formed as a null-terminated string in UTF-8 characters.
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8.45.6 Scheme Information Box

8.45.6.1 Definition

Box Types: ‘schi’

Container:  Protection Scheme Information Box (‘sinf’), 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 system needs is stored here. The content of this box is a series of boxes whose

type and forfnat are defined by the scheme declared In the Scheme I ypeBoX.

8.456.2 S
aligned (8
Box

}

9 Extensibility

9.1 Objects

The normati

four printabl¢ characters from the ISO 8859-1 character set.

To permit us
formatted to
a type exten

Commonly U
normative ty
value with t
character co
object types

User objects
fields, there

Systems wh

size := v
type := ¢
if (type=

yntax
class SchemeInformationBox extends Box('schi') {
Echeme specific datall;

e objects defined in this specification are identified 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 together form a pair.

sed in distributed computing are UUIDs (universal unique identifiers), which are 16 bytes
pe specified here can be mapped directly into the UUID space by composing the four byte
ne twelve byte ISO reserved value, OxXXXXXXXX-0011-0010-8000-00AA00389B71. The
de replaces the XXXXXXXXin.-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 and
s a full 16-byte UUID:

ch wish to treat every object as having a UUID could employ the following algorithm:

pad uint32() ;
pad Aint32() ;
= audd’ )

et of

files
and

Any
type
four
5 the

type

then u

hdd” := read uuid()

else uuid :

= form uuid(type, ISO_12 bytes) ;

Similarly when linearizing a set of objects into files formatted to this specification, the following is applied:

write uint32( object size(object)
object uuid type(object) ;

uuid
if

else {

(is_ISO uuid(uuid)
write uint32( ISO_ type of (uuid)

) ;

)
)

write uint32(‘uuid’); write uuid(uuid); }

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’ and an ISO

uulID.
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9.2 Storage formats

The main file containing the metadata may use other files to contain media-data. These other files may
contain header declarations from a variety of standards, including this one.

If such a secondary file has a metadata declaration set in it, that metadata is not part of the overall
presentation. This allows small presentation files to be aggregated into a larger overall presentation by
building new metadata and referencing the media-data, rather than copying it.

The references into these other files need not use all the data in those files; in this way, a subset of the media-

data may be used, or unwanted headers ignored.

9.3 Derived File formats

This |specification may be used as the basis as the specific file format for a restricted purpose:
the MP4 file format for MPEG-4 and the Motion JPEG 2000 file format are both_derived from
derived specification is written, the following must be specified:

The hame of the new format, and its brand and compatibility types for the File\Type Box. Generd
extemsion will be used, a new MIME type, and Macintosh file type also, thiough the definition an
of th¢se are outside the scope of this specification.

Any femplate fields used must be explicitly declared; their use mustbe conformant with the speci
The
form
fit th
new
‘mp

exact ‘codingname’ and ‘protocol’ identifiers as used in the Sample Description must be d

bt of the samples that these code-points identify mustalso be defined. However, it may be

p new coding systems into an existing framework (€.9. the MPEG-4 systems framework), tf

coding points at this level. For example, a new audio format could use a new codingname,
" and register new identifiers within the MPEG<4-audio framework.

New|boxes may be defined, though this is discouraged.

If thg derived specification needs a new track type other than visual or audio, then a new handler-
registered. The media header required, for this track must be identified. If it is a new box, it mu
and its box type registered. In general, it is expected that most systems can use existing track tyg

for example,
it. When a

lly a new file
i registration

ication here.

efined. The
preferable to
an to define
or could use

ype must be
5t be defined
es.

Any new track reference types should be registered and defined.

boxes. The
or example)

As defined above, the, Sample Description format may be extended with optional or required
usua] syntax for doing-this would be to define a new box with a specific name, extending (
VisualSampleEntry; and containing new boxes.

10 RTP-and SRTP Hint Track Format

10.14Hntroduction

RTP is the real-time streaming protocol defined by the IETF (RFC 1889 and 1890) and is currently defined to
be able to carry a limited set of media types (principally audio and video) and codings. The packing of MPEG-
4 elementary streams into RTP is under discussion in both bodies. However, it is clear that the way the media
is packetized does not differ in kind from the existing techniques used for other codecs in RTP, and supported
by this scheme.

In standard RTP, each media stream is sent as a separate RTP stream; multiplexing is achieved by using IP’s
port-level multiplexing, not by interleaving the data from multiple streams into a single RTP session. However,
if MPEG is used, it may be necessary to multiplex several media tracks into one RTP track (e.g. when using
MPEG-2 transport in RTP, or FlexMux). Each hint track is therefore tied to a set of media tracks by track
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references. The hint tracks extract data from their media tracks by indexing through this table. Hint track
references to media tracks have the reference type ‘hint’.

This design decides the packet size at the time the hint track is created; therefore, in the declarations for the
hint track, we indicate the chosen packet size. This is in the sample-description. Note that it is valid for there to
be several RTP hint tracks for each media track, with different packet size choices. Similarly the time-scale for
the RTP clock is provided. The timescale of the hint track is usually chosen to match the timescale of the
media tracks, or a suitable value is picked for the server. In some cases, the RTP timescale is different (e.g.
90 kHz for some MPEG payloads), and this permits that variation. Session description (SAP/SDP) information

is stored in u

time offset tq

Hinted conte
here. SRTP

1) the s

2) ane

on-the-fly encryption and integrity protection that must be applied.

10.2 Samp

RTP hint tra

class Rtp
uint (1
uint (1
uint (3
box

}

The hinttrach

this track is backward-compatible.

The maxpac

The addition

class tim
uint (3

class tim

ser-data boxes in the track.

ss establishes the correct transmission order and time-stamps, perhaps using the transmi
set transmission times.

nt may require the use of SRTP for streaming by using the hint track format for SRTP, de
hint tracks are formatted identically to RTP hint tracks, except that:

ample entry name is changed from ‘rtp ‘ to ‘srtp’ to indicate to the server that SRTP is requirg

Xtra box is added to the sample entry which can be used to instructthe server in the nature

le Description Format

\) {

ntSampleEntry () extends SampleEntry
hinttrackversion 1;
highestcompatibleversion
maxpacketsize;
additionaldatal];

(‘rtp

4]

version is currently 1; the highest compatible version field specifies the oldest version with V

ketsize indicates the size'of the largest packet that this track will generate.

bl data is a set of boxes, from the following.

{

bscaleentxy() extends Box(‘tims’)

P) timescale;

{

poffiget () extends Box(‘tsro’)

tks are hint tracks (media handler ‘hint’), with an entry<fGrmat in the sample description of ‘rtp| ‘:

|, the
5sion

fined

ld,

f the

vhich

offset;

int (32
}

class sequenceoffset extends Box(‘'snro’)

int (32

{

) offset;

The timescale entry is required. The other two are optional. The offsets over-ride the default server behavior,
which is to choose a random offset. A value of 0, therefore, will cause the server to apply no offset to the

timestamp o

r sequence number respectively.

An SRTP Hint Sample entry is used when it is required that SRTP processing is required.
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class SrtpHintSampleEntry() extends SampleEntry (‘srtp‘) {

uint (16) hinttrackversion = 1;

uint (16) highestcompatibleversion = 1;
uint (32) maxpacketsize;

box additionaldatal] ;

}

Fields and boxes are defined as for the RtpHintSampleEntry (‘rtp ‘) of the ISO Base Media File Format.
However, an SRTP Process Box shall be included in an SrtpHintSampleEntry as one of the additionaldata
boxes.

10.2.1 SRTP Process box ‘srpp‘:

Box [Type:  ‘srpp’

Con

Manglatory: Yes

Qua

The

aligned(8) class SRTPProcessBox extends FullBox(‘'srpp’ ( version, 0) {

The
They

poin
nece
protg

The

il
4 )

ynsigned int (32) integrity algorithm rtp;
4 )

9

9

iner:  SrtpHintSampleEntry
tity: Exactly one
SRTP Process Box may instruct the server as to which SRTP algorithms should be applied.

insigned int (32) encryption algorithm rtp;
insigned int (32 encryption algorithm rtcp;

Iinsigned int (32 integrity algorithm rtcp;

chemeTypeBox scheme type box;
chemeInformationBox info;

ssary SRTP parameters as listed in section 8.2 of the SRTP specification. The exact
ction schemes is out of the scopeof the file format.

blgorithms for encryption and'integrity protection are defined by SRTP. The following format i

SchemeTypeBox and SchemelnformationBox have the syntax defined above for protected rmedia tracks.
serve to provide the parameters required for applying SRTP. The SchemeTypeBox is usgd to indicate
the Lecessary keymanagement and security: policy for the stream in extension to the defined algorithmic

rs provided by the SRTPProcessBox-’The keymanagement functionality is also used to establish all the

definition of

Hentifiers are

defined here. An entry of four'spaces ($20$20$20$20) may be used to indicate that the choice| of algorithm
for efther encryption or integrity protection is decided by a process outside the file format.
Format Algorithm
$20$20%$20%$20 The choice of algorithm for either encryption or integrity protection is
decided by a process outside the file format
ACM1 Encryption using AES in Counter Mode with 128-bit key, as defined in
Section 4.1.1 of the SRTP specification.
AF81 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
SHM?2 Integrity protection using HMAC-SHA-1 with 160-bit key, as defined in
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Section 4.2.1 of the SRTP specification.

ANUL

Integrity protection not applied to RTP (but still applied to RTCP). Note: this
is valid only for integrity_algorithm_rtp

10.3 Sample Format

Each sample in the hint track will generate one or more RTP packets, whose RTP timestamp is the same as
the hint sample time. Therefore, all the packets made by one sample have the same timestamp. However,
provision is made to ask the server to ‘warp’ the actual transmission times, for data-rate smoothing, for

example.

Each sampl¢ contains two areas: the instructions to compose the packets, and any extra data needed

sending tho
known from

aligned (8
unsign
unsign
RTPpac
byte

}

he sample size table.

class RTPsample {

bd int (16) packetcount;

,d int (16) reserved;

ket packets [packetcount] ;
extradatal] ;

10.3.1 PacKet Entry format

Each packef]

aligned (8
int (32
// the
// hea

unsign
unsign
unsign
unsign
unsign
unsign
if (ex

uin

box

}

in the packet entry table has the following structure:

class RTPpacket {
relative time;

next fields form initialization foer the RTP
Her (16 bits), and the bit positions correspond
reserved;
P bit;
X bit;
reserved;
M bit;
payload type;
bd int (16) RTPseduenceseed;
,d int (13) resexved = 0;
,d int (1) extra flag;
,d int (1) bframe flag;
bd int (1) tepeat flag;

bd int (16)~" entrycount;

Fra flag) |

C (32)\extra information length;
extra data tlvlI];

when

be packets (e.g. an encrypted version of the media data). Note that the size of the sample is

dataen

}

try constructors |[entrycount];

class rtpoffsetTLV() extends Box(‘rtpo’) {

int (32

) offset;

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
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The sequence seed is the basis for the RTP sequence number. If a hint track causes multiple copies of the
same RTP packet to be sent, then the seed value would be the same for them all. The server normally adds a
random offset to this value (but see above, under ‘sequenceoffset’).

The extra-flag indicates that there is extra information before the constructors, in the form of type-length-value
sets. Only one such set is currently defined; ‘rtpo’ gives a 32-bit signed integer offset to the actual RTP time-
stamp to place in the packet. This enables packets to be placed in the hint track in decoding order, but have
their presentation time-stamp in the transmitted packet be in a different order. This is necessary for some
MPEG payloads. Note that the extra-information-length is the length in bytes of this field and all the TLV
entries. Note also that the TLV boxes are aligned on 32-bit boundaries; the box size indicates the actual
bytes used, not the padded length. The extra-information-length will be correct.

The pframe-flag indicates a disposable ‘b-frame’. The repeat-flag indicates a ‘repeat packet ,~on¢ that is sent
as a[duplicate of a previous packet. Servers may wish to optimize handling of these packets!

10.3]2 Constructor format

Therge are various forms of the constructor. Each constructor is 16 bytes, to miake iteration eadier. The first
byte is a union discriminator:

aligned (8) class RTPconstructor (type) ({
ynsigned int (8) constructor type = type;
}

aligned(8) class RTPnoopconstructor
g¢xtends RTPconstructor (0)

}

aligned(8) class RTPimmediateconstrucfor
g¢xtends RTPconstructor (1)

yint (8) padl[1l5];

Uynsigned int (8) count;
ynsigned int (8) data [count] ;
Unsigned int (8) pad[14%s count];

aligned(8) class RTPsampleconstructor
g¢xtends RTPconstxructor (2)

gigned int (8)~ “trackrefindex;
ynsigned ing (¥6) length;

ynsigned Aint(32) samplenumber;
ynsigned.dnt (32) sampleoffset;
Unsigned/int (16) bytesperblock = 1;
ynsigned int (16) samplesperblock = 1;

}

aligned(8) class RTPsampledescriptionconstructor
extends RTPconstructor (3)

signed int (8
unsigned int

) trackrefindex;
(16
unsigned int (32
(32
(32

) length;

) sampledescriptionindex;
) sampledescriptionoffset;
) reserved;

unsigned int
unsigned int
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