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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 committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

The procedures used to develop this document and those intended for its further maintenance arg
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria neéded fou
the different types of document should be noted. This document was drafted in accordance with the
editorigl rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attenti¢n is drawn to the possibility that some of the elements of this document may be the subjecf
of pateht rights. ISO and IEC shall not be held responsible for identifying ahy or all such paten
rights. Petails of any patent rights identified during the development of the deCument will be in theg
Introduction and/or on the ISO list of patent declarations received (see www.lso.org/patents).

Any trade name used in this document is information given for the convenience of users and does nof
te an endorsement.

For an|explanation of the voluntary nature of standards, the’ meaning of ISO specific terms and
expresdions related to conformity assessment, as well as information about ISO's adherence to the
World Trade Organization (WTO) principles in the Techniedl Barriers to Trade (TBT) see www.isq
.org/isa/foreword.html.

This dpcument was prepared by Technical Commiittee ISO/IEC JTC 1, Information technology
Subconfmittee SC 29, Coding of audio, picture, multimiedia and hypermedia information.

This sefond edition cancels and replaces the first edition (ISO/IEC 14496-14:2003), which has beer
technicplly revised.

The mafin changes compared to the previous edition are the incorporation of ISO/IEC 14496-14:2003
Cor.1:2006 and ISO/IEC 14496-14;2003/Amd.1:2010 as well as some minor editorial changes.

Alist oflall parts in the ISO/IEC\14496 series can be found on the ISO website.

Any feedback or questions-on this document should be directed to the user’s national standards body. A
complefe listing of thesebodies can be found at www.iso.org/members.html.
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Introduction

This document defines MP4 as an instance of the ISO Media File format (ISO/IEC 14496-12).

The general nature of the ISO Media File format is fully exercised by MP4. MPEG-4 presentations can be
highly dynamic, and there is an infrastructure — the Object Descriptor Framework — which serves to
manage the objects and streams in a presentation. An Initial Object Descriptor serves as the starting
point for this framework. In the usage modes documented in the ISO Media File, an Initial Object
Descriptor wounld normally he present _as shown in the following diagrams

Figure 1 gives an example of a simple interchange file, containing two streams.

mp4 file N
7 X

MmooV mdat
10D trak (BIFS)

Interleaveéd, time-ordered
——, | trak (OD) BIFS, QD video, and audio
aceess units

...other boxes | trak (video)

trak (audio)

Figure 1 — Simple interchange file

n Figure 2, a set of files being used in the)process of content creation is shown.

mp4 file m media file

7 X BIFS access units
moov oD | | trak (BIFS) al possibly un-ordered
with other unused data

trak (OD)

J..other boxes | tgk (video)

) mp4 file \
trak (audio) \ —Jat ¥

~— =Video and audio access ur
possibly un-ordered
with other unused data

ts

...other boxes(inc. moov)

Figure 2 — Content creation file

Figure 3 shows a presentation prepared for streaming over a multiplexing protocol, only one hint track
is required.
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mp4 file //_\‘

Mmoov
op | |trak (BIFS) |x

mdat

\ Interleaved, time-ordered,
——| trak (OD) | | BIFS, OD, video, and

Aandin an~nAce 1Nt ANnAl
AUUIV AdAULUVULUuOuO UlTito, diiv

hint instructions

...other boxes | trak (video)

X

trak (audio)

hint

Figure 3 — Hinted presentation for streaming

The International Organization for Standardization (ISO))and International Electrotechnica
Commigsion draw attention to the fact that it is claimed that compliance with this document may
involvelthe use of patents.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holder of these patent rights has assured ISQ.@nd IEC that he/she is willing to negotiate licences
under freasonable and non-discriminatory terms and conditions with applicants throughout the
world. In this respect, the statement of the holder of this patent right is registered with ISO and IEC
Informgtion may be obtained from:

Apple, Inc.

1 Infinife Loop MS 3-PAT
US-Cupgprtino

CA 950]4-2084

USA

TDVisign Systems, Inc.

8001 Irypine‘Center Drive, Suite 400
Irvine, CA. 92618

USA

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights other than those identified above. ISO and IEC shall not be held responsible for identifying
any or all such patent rights.
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Information technology — Coding of audio-visual
objects —

Part 14:
MP4file format

. Scope

[his document defines the MP4 file format, as derived from the ISO Base Media Fil€ format.

P Normative references

['he following documents are referred to in the text in such a way-that some or all of their [content
constitutes requirements of this document. For dated references; only the edition cited applies. For
indated references, the latest edition of the referenced document (including any amendments) applies.

SO/IEC 14496-1:2010, Information technology — Coding of audio-visual objects — Part 1: System}

SO/IEC 14496-12:2015, Information technology — Coding of audio-visual objects — Part 12: IO Base
Vledia File Format

B Terms and definitions

For the purposes of this document, the-térms and definitions given in ISO/IEC 14496-12 and the
following apply.

SO and IEC maintain terminological-databases for use in standardization at the following addrgsses:

— 1EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing.platform: available at http://www.iso.org/obp

4 Storage of MPEG-4
1.1 Eleméntary stream tracks

#.1.1_SElementary stream data

[6-maintain the goals of streaming protocol independence, the media data is stored in its most ‘hatural’
ormat, and not fragmented. T his enables easy local manipulation of the media data. T herefore media-
data is stored as access units, a range of contiguous bytes for each access unit (a single access unit is the
definition of a ‘sample’ for an MPEG-4 media stream). This greatly facilitates the fragmentation process
used in hint tracks. The file format can describe and use media data stored in other files, however this
restriction still applies. Therefore if a file is to be used which contains ‘pre-fragmented’ media data (e.g.
an M4Mux stream on disc), the media data will need to be copied to re-form the access units, in order to
import the data into this file format.

This is true for all stream types in this specification, including such ‘meta-information’ streams as
Object Descriptor and the Clock Reference. The consequences of this are, on the positive side, that the
file format treats all streams equally; on the negative side, this means that there are ‘internal’ cross-
links between the streams. This means that adding and removing streams from a presentation will

© ISO/IEC 2018 - All rights reserved 1
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involve more than adding or deleting the track and its associated media-data. Not only is it necessary
that the stream be placed in, or removed from, the scene, the object descriptor stream might also need
updating.

For each track the entire ES-descriptor is stored as the sample description or descriptions.
The SLConfigDescriptor for the media track shall be stored in the file using a default value
(predefined = 2), except when the Elementary Stream Descriptor refers to a stream through a URL, i.e.
the referred stream is outside the scope of the MP4 file. In that case the SLConfigDescriptor is not
constrained to this predefined value.

In a trapsmitted bitstream, the access units in the SL Packets are transmitted on byte boundaries. This
means that hint tracks will construct SL Packet headers using the information in the media tracks;and
the hing tracks will reference the access units from the media track. The placement of the header during
hinting|is possible without bit shifting, as each SL Packet and corresponding contained accessinit wil
both start on byte boundaries.

4.1.2 |Elementary stream descriptors

The ESDescriptor for a stream within the scope of the MP4 file as described in«this document is stored
in the sample description and the fields and included structures are restricted as follows:

— ES| ID-setto 0 as stored; when built into a stream, the lower 16 bits.of the TrackID are used.

— stfreamDependenceFlag - set to 0 as stored; if a dependency exists, it is indicated using a trach
reference of type 'dpnd".

— URLflag - kept untouched, i.e.: set to false, as the stream is.in the file, not remote.
— SLfonfigDescriptor - is predefined type 2.
— OCRStreamFlag - set to false in the file.

The ESDescriptor for a stream referenced through an ES URL is stored in the sample description and
the fieldls and included structures are restricted as follows:

— ES| ID -setto 0as stored; when builtinto a stream, the lower 16 bits of the TrackID are used.

— streamDependenceFlag - sétto 0 as stored; if a dependency exists, it is indicated using a track
reference of type 'dpnd".

— URLflag - kept untouchged, i.e.: set to true, as the stream is not in the file.
— SL{onfigDescriptor - kept untouched.
— OCRStreamFlag-- set to false in the file.

Note that the Q0SDescriptor may also need re-writing for transmission as it contains informatior
about PDU sizes, etc.

frintanc

I llJ VU1 o

4.1.3 'Objeetde

7))

The initial object descriptor and object descriptor streams are handled specially within the file
format. Object descriptors contain ES descriptors, which in turn contain stream specific information.
In addition, to facilitate editing, the information about a track is stored as an ESDescriptor in the
sample description within that track. It shall be taken from there, re-written as appropriate, and
transmitted as part of the OD stream when the presentation is streamed.

As a consequence, ES descriptors are not stored within the OD track or initial object descriptor. Instead,
the initial object descriptor has a descriptor used only in the file, containing solely the track ID of the
elementary stream. When used, an appropriately re-written ESDescriptor from the referenced
track replaces this descriptor. Likewise, OD tracks are linked to ES tracks by track references. Where

2 © ISO/IEC 2018 - All rights reserved
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an ESdescriptor would be used within the OD track, another descriptor is used, which again occurs
only in the file. It contains the index into the set of mpod track references that this OD track owns. A
suitably re-written ESDescriptor replaces it by the hinting of this track.

TheES ID Incisused in the Object Descriptor Box:
class ES ID Inc extends BaseDescriptor : bit(8) tag=ES IDIncTag {

unsigned int (32) Track ID; // ID of the track to use

S ID IncTag = OxOE is reserved for file format usage.
[he ES ID Ref isused in the OD stream:
class ES ID Ref extends BaseDescriptor : bit (8) tag=ES IDRefTag {

bit (16) ref index; // track ref. index of thé\track to use

S ID RefTag = 0xOF isreserved for file format usage.

MP4 IOD Tag = 0x10 isreserved for file format usage.

MP4 OD Tag = 0x11 isreserved for file format usage.

[PI DescrPointerRefTag = 0x12 isreserved forfile format usage.

S DescrRemoveRefTag = 0x07 isreservedfor file format usage (command tag).

NOTE The above tag values are defined in ISO/IEC 14496-1:2010, 7.2.2.1 and 7.2.2.3.2 (Tables 1 andl 2), and
he actual values are referenced from those tablés.

A hinter may need to send more OD events than actually occur in the OD track: for example, if|the ES_
escription changes at a time when there is no event in the OD track. In general, any OD events explicitly
huthored into the OD track should be sent along with those necessary to indicate other changes| The ES
lescriptor sent in the OD track is taken from the description of the temporally next sample in} the ES
frack (in decoding time).

1.2 Track identifiers

[he track identifiers used in an MP4 file are unique within that file; no two tracks may use the same
dentifier.

Fach elemelitary stream in the file is stored as a media track. In the case of an elementary stream, the
ower two’bytes of the four-byte track ID shall be set to the elementary stream identifier (§S_ID);
the upper two bytes of the track IDare zero in this case. Hint tracks may use track identifier vplues in
[he-same range, if this number space is adequate (which it generally is). However, hint track idgntifiers
] ] 1 £ 131 3 L3 £l o3 A | 3 L3 4+ 4 1 4+
lld_y dlSU UST 1Idl SCI vdliutTs Ul LI dUR TUTITILITITL, d5 LTI ITUTIILITITL S dI' T 1IUL ulappc:u LU ClClllCllLdl_y Stream
identifiers. Thus very large presentations may use the entire 16-bit number space for elementary
stream identifiers.

The next track identifier value, found in next track IDinthe MovieHeaderBox, as defined in the ISO
Base Media Format, 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 or larger than 65535, and a new media track is to be added, then a search in the file is
needed for a free track identifier. If the value is all 1s (32-bit maxint) then this search is needed for all
additions.

If it is desired to add a track with a known track identifier (elementary stream identifier) then it is
necessary to search to ensure that there is no conflict. Note that hint tracks can be re-numbered fairly
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easily while more care should be taken with media tracks, as there may be references to their ES_ID
(track ID)in other tracks.

If hint tracks have track IDs outside the allowed range for elementary stream tracks, then next track ID
documents the next available hint track ID. Since this is larger than 65535, a search will then always be
needed to find a valid elementary stream track ID.

If two presentations are merged, then there may be conflict between their track IDs. In that case, one or
more tracks will have to be re-numbered. There are two actions to be taken here:

Changing the ID of the track itself, which is easy (track ID in the track header).

Changing pointers to it.

The po

through track references, which are easily found and modified. Track IDs become ES_IDs-iirfthe MPEG-4
data, arjd ES_IDs occur within the OD Stream. Since all pointers to ES_IDs in the OD streaim are replaced

by mea

MPEG-4 streams.

In the

ile format, ES DescriptorRemove command and IPI DescrRointer descriptor arg
converfed to ES DescrRemoveRef and IPI DescrPointerRef by:
chgnging the tag value to ES DescrRemoveRefTag oryIPI DescrPointerRefTag
respectively,

When hinting or serving, the tag value and track reference-index changes shall be reversed.

chgnging any ES_ID to the appropriate track reference indéx (using references of type mpod and

ip

43 S

In the

shall bg presented synchronized. This meansthat hinters and/or servers have to either pick one of the

stream
with it.

4 the qCRStreamFlag and OCRsHS ID fields in the ESDescriptor govern the synchronization
relatior{ships. The mapping of MP4 structures into those fields shall obey the following rules:

Th¢ MPEG-4 ESDescriptor,asstored in the file, usually contains OCRStreamFlag setto FALSE
andno OCR_ES ID.Man OCR _ES ID isset,itisignored.

If g track (stream).contains a track reference of type 'sync' whose value is 0, then the hinter of

ser
ins
str
If a

ser
an

nters may only occur in the file format structure itself. The file format uses track 1Ds only

Ins of track references there is no need to inspect the OD stream for cross:réferences withir

| r respectively - see subclause 4.3).

ynchronization of streams

hbsence of explicit declarations to thé.contrary, tracks (streams) coming from the same fild

b to serve as the OCR source forthe others or add an OCR stream to associate all the streams
Track references of type 'sync' may be used in the file to defeat the default behaviour. In MPEG

ver shall set-the OCRStreamFlag field in the MPEG-4 ESDescriptor to FALSE and shall not
ert any OCR ES_ ID field. This means that this stream is not synchronized to another, but other
bamsqmay be synchronized to it.

track (stream) contains a track reference of type 'sync' whose value is not 0, then the hinter o1
ver shall setthe OCRStreamFlag field in the MPEG-4 ESDescriptor to TRUE and shall insert
OCR_ES_ID field with the same value contained in the 'sync' track reference. This means that

this stream is synchronized to the stream indicated in the OCR_ES_ID. Other streams may also be
synchronized to the same stream, either explicitly or implicitly.

If a track (stream) does not contain a track reference of type 'sync', then the default behaviour
applies. The hinter or server shall set the OCRStreamFlag field in the MPEG-4 ESDescriptor
to TRUE and shall insert an OCR_ES_ID field with a value selected based on the rules below. This
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means that this stream is synchronized to the stream indicated in the OCR_ES ID. The rules for
selectingthe OCR_ES ID are as follows:

— if no track (stream) in the file contains a track reference of type 'sync’, then the hinter picks
one TrackId and uses that value for the OCR ES ID field of all ESDescriptors. There is
one possible exception where the ESDescriptor of the stream which corresponds to that
TrackId, for which the OCRStreamF1lag may be set to FALSE.

— if one or more tracks (streams) in the file contain a track reference of type 'sync', and all such
track references indicate rnncicfpnﬂy a Qing]p TrackId thenthehinterusesthatTrackId.In

a track reference of type 'sync' the value 0 is equivalent to the TrackId of the tracKjtself.

— if two or more tracks (streams) in the file contain a track reference of type 's¥ric’, ahd such
track references do not indicate a single TrackId, then the hinter cannot makea‘deteriinistic
selection and the behaviour is undefined. In a track reference of type 'syntc' the value 0 is
equivalent to the TrackId of the track itself.

1.4 Composition

n MPEG-4 both visual and aural composition are done using the BIES'System. Therefore strjuctures
marked as “template” in the ISO Base Media Format which pertain/to composition, includinlg fields
such as matrices, layers, graphics modes (and their opcolors), volumes, and balance values, ffom the
MovieHeaderBox and TrackHeaderBox, are all set to their‘default values in the file format. These
fields do not define visual or audio composition in MPEG-4y in MPEG-4, the BIFS system defines the
composition.

['he fields width and height in the VisualSampleEnbry and in the TrackHeaderBox shall He set to
'he pixel dimensions of the visual stream.

1.5 Handling of M4Mux

An intermediate, optional, fragmentation and packetization step, previously called FlexMux and now
ralled M4Mux, is defined in ISO/IEC.14496-1. Some streaming protocols may carry an M4Mux|stream
father than packetized elementarysstreams. M4Mux may be employed for a variety of pyrposes,
ncluding, but not limited to:

— reducing wasted networkibandwidth caused by SL Packet header overhead when the payload {s small;

— reducing required server resources when providing many streams, by reducing the number of disk
reads or network writes.

[he process of-building M4Mux PDUs is necessarily aware of the characteristics of the strjeaming
protocol inte-which the M4Mux is placed. It is not therefore possible to design a streaming protocol-
ndependenthandling of M4Mux. Instead, in those streaming protocols where M4Mux is used, the hint
'racks ferthat protocol will encapsulate and include the formation of M4Mux packets. It is expected that
the design of the hint tracks will, in this case, closely reflect the way that M4Mux is used. For ekample,
h compact table resembling the MuxCode (a method used to associate the payload to M4Mux Channels)
mode may be needed if the interleave offered by that mode is needed.

In some cases, it may not be possible to create a static M4Mux multiplex via a hint track. Notably, if
stream selection is dynamic (for example, based on application feedback) or the choice of MuxCode
modes or other aspects of M4mux is dynamic, the M4Mux is therefore created dynamically. This is
a necessary cost of run-time multiplexing. It may be difficult for a server to create such a multiplex
dynamically at runtime, but with this cost comes added flexibility. A server that wished to provide such
functionality could weigh the costs and benefits, and choose to perform the multiplexing without the
aid of hint tracks.

Several ISO/IEC 14496 structures are intrinsically linked to M4Mux, and therefore need to be addressed
in the context of an MA4Mux-aware hint track. For example, a stream map table is required to be supplied
to the receiving terminal which maps M4Mux channel IDs to elementary stream IDs. Similarly, if the

© ISO/IEC 2018 - All rights reserved 5
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MuxCode mode of M4Mux is used, a MuxCode mode structure for each MuxCode index used needs to be
defined and supplied to the terminal.

These mappings and definitions may change over time, and there is no normative way in ISO/IEC 14496
to supply these to the terminals; instead, some mechanism, associated with the overall system design or
protocol used, has to be employed. The hinter needs to store the mappings and definitions. Because they
are intimately associated with a particular time-segment of a particular hint track, it is recommended
that they be placed in the sample description(s) for that hint track. This description would normally be
in the form of:

— atgble mapping M4Mux channels to elementary stream IDs;
— asgt of MuxCode mode structure definitions.

It is rejommended further that a format such as that in ISO/IEC 14496-1:2010, 7.4.2.5, be used for the
MuxCodle mode definitions.

aligne¢d(8) class MuxCodeTableEntry {
nt i, k;
bit (8) length;
bit (4) MuxCode;
bit (4) version;
it (8) substructureCount;
For (i=0; i<substructureCount; i++) {
bit (5) slotCount;
bit (3) repetitionCount;
for (k=0; k<slotCountpk++) {
bit (8) M4MuxChannel [[1]111[[k]1];

bit (8) numkerOfBytes[[1]1][[k]];

}

Specialfattention also needs to be taken when pausing or seeking a stream that is being transported as
part of in M4Mux stream. Pausing or seeking any component stream of an M4Mux necessarily pauses o}
seeks all the streams. When seeking, take care with random access points. These might not be aligned
in time [inthe streams which form the M4Mux, which means that any seek operation cannot start thenj
all at a random access point. Indeed, tThe random access points of the MZMux itself are necessarily rather
poorly defined under such circumstances.

It may be necessary for the server to:

— examine the track references to determine the base media tracks (elementary streams) which are
formed into the M4Mux;

— find the latest time before the desired seek point such that there is a random access point for all the
streams between that time and the seek point, by examining each stream separately;

— transmit the M4Mux stream from that time.

6 © ISO/IEC 2018 - All rights reserved
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This will ensure that the terminal has received a random access point for all streams at or prior to the
desired seek time. However, it may have to discard data for those streams which had data received
before the random access points.

5 File identification

The brand 'mp41' is defined as identifying version 1 of this specification (ISO/IEC 14496-1:2001D), and
the brand 'mp42' identifies this version of the specification; at least one of these brands shall appear in

the rnmpafih]n-hrahﬂc listinthe Fi]n-fypn hnv, inall files rnnFnrmihg tothis Cpnr‘ifirafinn

[he preferred file extension is “mp4’. The MIME types video/mp4, audio/mp4 are used as defingd in the
hppropriate RFC.

b Additions to the Base Media Format

b.1 General

[his clause defines the boxes, and track reference types, which are defiried for use in this filg format
hnd are not defined in the ISO Base Media File Format.

.2 Object Descriptor Box

b.2.1 Description

Box Type: 'iods'

Container: MovieBox (‘'moov')

Mandatory: No

Quantity: Zero or one

['his object contains an Object Descriptor or an Initial Object Descriptor.

[here are a number of possible file types based on usage, depending on the descriptor:
— Presentation, contains I0D which contains a BIFS stream (MP4 file);

— Sub-part of a presentation, contains an I0D without a BIFS stream (MP4 file);

— Sub-partefa presentation, contains an OD (MP4 file);

— Free<form file, referenced by MP4 data references (free-format);

— Sub-part of a presentation, referenced by an ES URL.

NOTE The first three are MPA4 files a file referenced hy a data reference is not necessarily an MP4 file, as it is
free-format. Files referenced by ES URLs, by data references, or intended as input to an editing process, need not
have an Object Descriptor Box.

An OD URL may point to an MP4 file. Implicitly, the target of such a URL is the OD/IOD located in the
'iods' atom in that file.

If an MP4 file contains several object descriptors, only the OD/IOD in the 'iods' atom can be addressed
using an OD URL from a remote MPEG-4 presentation.

1) Second edition (2001) has been withdrawn.
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The syntax for ObjectDescriptor and InitialObjectDescriptor are described in ISO/IEC
14496-1:2010, 7.2.6.

6.2.2 Syntax
aligned(8) class ObjectDescriptorBox

extends FullBox('iods', version = 0, 0) {

ObiectbDescri pi—mv f\]’\;

6.2.3 |Semantics
The corftents of this box are formed by taking an object descriptor or initial object descriptor and:
— chgnging the tagtoMP4 OD TagorMP4 IOD Tag as appropriate for this obj€ct;

— repllacing the ES descriptors with ES ID Inc referencing the appropriatettack.

6.3 Track reference types
MP4 defines the following additional values for reference-type:

— dpfd - this track has an MPEG-4 dependency on the referénced track. If the track type is ar
MPgAudioEnhancementSampleEntry as defined in subglause 6.7 then this track-reference is
mapdatory and indicates a strong dependency, i.e. the\track containing the reference cannot be
dedoded without the referenced track.

— 1iplr - this track contains IPI declarations for the referenced track.

— mp¢pd - this track is an OD track which ases the referenced track as an included elementary
strgam track.

— sync - this track uses the referencéd,track as its synchronization source.

The refprence type 'cdsc' (content.describes) is the way within an MP4 file that description streams
(such ap MPEG-7) are linked to_the content they describe; when the file is streamed or hinted, thesd
track rgferences are used to form an ObjectDescriptor describing the content and the description
or the lescriptionDescriptionDescriptor asappropriate.

6.4 Track headerdbox

The track header\hox documents the track duration. If the duration of a track cannot be determined
then the duratioiris set to all 1s (32-bit maxint): this is the case when an Elementary Stream Descriptof
containls a ESZURL, since the media content is outside the MP4 file and its partitioning into samples is
not knowns,

The track header flags track in movie and track in preview are not used in MP4 and shall be
set to the default value of 1 in all files.

6.5 Handler reference types

The following additional values for handler-type, in the Handler Reference Box ("hd1r') of the ISO Base
Media File Format, are defined:

8 © ISO/IEC 2018 - All rights reserved
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'odsm' ObjectDescriptorStream
'crsm'’ ClockReferenceStream
'sdsm’ SceneDescriptionStream
'm7sm' MPEG7Stream

'ocsm' ObjectContentInfoStream
"ipsm'’ [PMP Stream

'mjsm' MPEG-] Stream

.6 MPEG-4 media header boxes

b.6.1 General

SO/IEC 14496-1 streams other than visual and audio currently use anempty MPEG-4 Media
Box, as defined here. There is a set of reserved types for media headers,specific to these ISO/IEC
| stream types.

b.6.2 Syntax

hligned (8) class Mpegd4MediaHeaderBox extends NullMediaHeaderBox ( flags

b.6.3 Semantics
rersion -is an integer that specifies the version of this box.

lags -is a 24-bitinteger with flags (currently all zero).

ObjectDescriptorStrean 'odhd'
ClockReferenceStxgam 'crhd'
SceneDescripgtionStream 'sdhd’
MPEG7Stream 'm7hd’
ObjectCertentInfoStream 'ochd'
IPMP/Stream '"iphd'
MPEG-J Stream 'mjhd’

6.7 Sample description boxes

6.7.1 Description

Box Type: 'mp4v', 'mp4a’, 'mp4s'’
Container: SampleTableBox ('stbl')
Mandatory: Yes

Quantity: Exactly one

© ISO/IEC 2018 - All rights reserved
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Forvisual streams,anMP4VisualSampleEntryisused; foraudio streams which are notenhancement
layers, i.e. not a scalable extension, an MP4AudioSampleEntry is used. For audio streams which
are enhancement layers, an MP4AudioEnhancementSampleEntry is used. For all other MPEG-
4 streams, an MpegSampleEntry is used. Hint tracks use an entry format specific to their protocol,
with an appropriate name.

An MP4AudioEnhancementSampleEntry indicates that this track contains MPEG audio data that is
enhancement audio data only (e.g. a spatial or quality enhancement) and the track cannot be decoded
without the referenced audio track, as indicated by a mandatory track-reference of type dpnd.

For all fhe MPEG-4 streams, the data field stores an ES Descriptor with all its contents. Multiplg
entries|in the table imply the occurrence of ES DescriptorUpdate commands. In case ap\ES |
Descrjlptor references the stream through an ES URL (thus outside the scope of the MP4 filg
as desdribed in this document) only one entry in this table is allowed, i.e. the occurrence®of ES |
DescrjptorUpdate commands is not supported. The ES Descriptor as stored wijthin the file
format |s constrained by the rules set in subclause 4.1.

For hinf tracks, the sample description contains appropriate declarative data for the protocol being
used, apd the format of the hint track. The definition of the sample description is specific to the
stream|ng protocol. However, note the discussion of MAMux above, and the need'for a Stream Map table
and Mu‘[xCode mode format definitions.

For visyal streams, ISO/IEC 14496-2:2004, K.3.1 requires that configurdtion information (e.g. the vided
sequenge header) be carried in the decoder configuration structurge, and not in stream. Since MP4 is
a systems structure, it should be noted that that means that these headers (video object sequence
and so pn) shall be in the ES descriptor in the sample desctiption, and not in the media samples
themselves.

6.7.2 |Syntax
aligne¢d(8) class ESDBox
¢xtends FullBox ('esds', versien = 0, 0) {

ES Descriptor ES;

/ Visual Streams
class|MP4VisualSampdelEntry () extends VisualSampleEntry ('mp4v') {

ESDBox ES;

/ Aud®d Streams

class|MR4AudioSampleEntry () extends AudioSampleEntry ('mpda') {

ESDBox ES;

// all other Mpeg stream types

class MpegSampleEntry () extends SampleEntry ('mpéds') {
ESDBox ES;

}

aligned(8) class SampleDescriptionBox (unsigned int(32) handler type)
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extends FullBox('stsd', 0, 0){

int 1 ;

unsigned int(32) entry count;

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

switch (handler type) {

ISO/IEC 14496-14:2018(E)

TISEe CSOur AudToStreanm
AudioSampleEntry () ;
break;

case 'vide': // VisualStream
VisualSampleEntry () ;
break;

case 'hint': // Hint track
HintSampleEntbry () ;
break;

default
MpegSampleEntry () ;

break;

}

ESDBox ES;

h.7.3 Semantics

BampleEntry - is the appropriate sample entry.

Entry couwt - isan integer that gives the number of entries in the following table.

~lass MP4AudioEnhancementSampleEntry () extends AudioSampleEntry ('mdge') {

v idth in the VisualSampleEntry is the maximum visual width of the stream described by this|sample
jeséription, in pixels, as described in ISO/IEC 14496-2:2004, 6.2.3, video object layer width in the

visual headers; it is repeated here for the convenience of tools.

height in the VisualSampleEntry is the maximum visual height of the stream described by this sample
description, in pixels, as described in ISO/IEC 14496-2:2004, 6.2.3, video_object_layer_height in the

visual headers; it is repeated here for the convenience of tools.
compressorname in the sample entries shall be set to 0.

ES - is the ES Descriptor for this stream.

© ISO/IEC 2018 - All rights reserved
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