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1.	Introduction





To satisfy MPEG-4 requirements, the underlying format used to store AV objects needs specific features. This document proposes the file format requirements to satisfy the MPEG-4 requirements.  





2.	File Format





Requirement





The MPEG-4 requirements impose certain requirements on the file format used to store AV objects. Further more, a file format shall be flexible enough to support easy editing and playback of AV objects.





Specification





File format shall provide the underlying structure needed to support interactivity as defined (will be defined) by MPEG-4.


An MPEG-4 file shall contain all the information needed to locate an object (nth instance of an object) in a file.


File format shall support the use of local and remote objects by providing a means to specify a remote object in an MPEG-4 file or stream. The remote objects shall also be in an MPEG-4 file with their own composition information. However, the local composition information, if any, shall override the composition of the remote object. An additional desired possibility is for the remote object to be without any composition information (e.g., an MPEG-2 video stream). This will allow use of the scene description (BIFS) without using any multiplexing of individual media objects.


File format shall not make any assumptions about the network infrastructure or the protocols used. File format shall be independent of network/protocols used. An MPEG-4 presentation shall be transportable on any network using any protocol that provides timing guarantees. 


File format shall support encapsulation of MPEG-1/MPEG-2 elementary streams in a file. The file format shall support any media stream support by MPEG-4. 


File format shall provide means to perform editing operations such as copy, cut, and paste as simple as possible. Editing operations shall not require the entire file to be de-multiplexed and re-multiplexed. File format shall support a structure that facilitates in-line editing of an MPEG-4 presentation.


File format shall support a structure that allows creating a single MPEG4 file from several MPEG-4 files. 


File format shall provide access to composition information for individual objects. This implies that BIFS shall have a structure that enables access to individual nodes/objects.


File format shall provide access to and allow editing of BIFS information of an object and also the object descriptor.


File format shall provide flexibility to add security and copyright feature in the future. 


File format shall support a structure to represent OCI.


An elementary stream’s constraints shall be specified in an MPEG-4 file. The MPEG-4 file shall have a delay constraint specified, which may or may not be the worst delay constraint of the elementary streams included in the file.


File format shall provide information as to the relative priority of objects (ES).


File format shall have a means indicating the preferable configuration for the presentation.


File format shall support multiple views. Views shall be changed by communicating with the server (or a similar mechanism in case of local playback), or in the case of a local playback, accessing a file named with a naming convention for multiple views. However, a field in the file format that indicates the availability of multiple views is necessary.


An MPEG-4 presentation may be stored in more than one file. Multiple file representation is especially useful to support multiple views. Multiple views are supported by following a naming convention for views: �<filename>_vXX.mp4; where XX is the view number >= 1. Default view file shall not have view number (assumed to be 0). 


File format shall provide an extensible structure that allows specifying authoring, copyright, and security information.


File format shall provide an extensible structure that allows inclusion of private information in a file.


File format shall support easy conversion from non-streamable to streamable format.























3.	MPEG-4 Requirements and File Format support





In this section the requirements listed in section 2 are identified with the current MPEG-4 requirements that affect the file format specification. Additional requirements that are not part of the MPEG-4 requirements yet are listed separately in table 2.  The section numbers in column 1 correspond to the section numbers in the current MPEG-4 requirements specification. Column 2 lists file format requirements and column 3 includes additional comments.








MPEG-4 Requirement�
Required Support in MPEG-4 File Format�
Notes�
�
2. MPEG-4 will offer new kind of interactivity, with dynamic objects  rather than static ones


�
File format shall provide the underlying structure needed to support interactivity as defined (will be defined) by MPEG-4.�
MPEG-4 has not specified a interaction model yet. The interaction model that needs to be supported should be well defined as this might impose additional requirements on the file format.�
�
4.1.2.c The multiplex shall support the extraction of object from the bitstream, without requiring additional capabilities.�
An MPEG-4 file shall contain all the information needed to locate an object (nth instance of an object) in a file.�
�
�
4.1.2.d The multiplex shall support the mixing of objects from local and remote sources.�
File format shall support the use of local and remote objects by providing a means to specify a remote object in a MPEG-4 file or stream. The remote objects shall also be in an MPEG-4 file with their own composition information. However, the local composition information, if any, shall override the composition of the remote object. In additional desired possibility is for the remote object to be without any composition information (e.g., an MPEG-2 video stream). This will allow use of the scene description (BIFS) without using any multiplexing of individual media objects.�
Object IDs (ES IDs) have local scope. When accessing a remote object, that object’s ID shall be mapped to a local ID. Remote objects are the objects that are not present in the current file. They may be present in a different file in the same hard disk/server. It is probably a better idea to have URLs that refer to objects on the same storage device/server. Specifying a 3rd party URL shall decreases the reliability of a presentation, as URLs tend to become stale very frequently. Caution should be observed while using URLs. An incorrect URL (E.g., which becomes inactive because a web site goes down) shall not disrupt the terminal or the quality of the presentation.�
�
4.1.2.e The multiplex shall interfere as little as possible with network, link and physical layers, and uses as much as possible the functionality provided by these layers.�
File format shall not make any assumptions about the network infrastructure or the protocols used. File format shall be independent of network/protocols used. An MPEG-4 presentation shall be transportable on any network using any protocol that provides timing guarantees. �
�
�
4.1.7 Backward compatibility on the system level shall be provided to the following standards:


MPEG-1 and MPEG-2 etc.�
File format shall support encapsulation of such elementary streams in the file. The file format shall support any media stream support by MPEG-4. �
It is not clear what system level backward compatibility requires. Does this mean that MPEG-2 TS is supported without BIFS? The WD is not clear about such compatibility issues.�
�
4.1.9 The MPEG-4 standard shall provide the means for editing (e.g. cutting and pasting) or manipu�lating (e.g. translating, rotating, scaling) objects in a sequence without the need for transcoding (either all or just those which are chosen). Combined editing associated objects (e.g. visual and audio) shall be accomplished with minimal discontinuities.�
Adding and deleting objects might result in discontinuities, changes to offset fields, indexing information, changes to time line. 


File format shall provide means to make such editing operations as simple as possible. Editing operations shall not require the entire file to be de-multiplexed and re-multiplexed.


File format shall support a structure that facilitates in-line editing of an MPEG-4 presentation.�
It was extensively discussed in the Stockholm meeting of the Systems group that on-line editing capabilities are not required by the file format. This resulted in proposed features being removed from the specification as unnecessary. The requirements group (via F. Pereira) at that time agreed that this was indeed the case.


If these requirements should now be included, it should be clearly stated and approved by the Systems and Requirements group as this reverses existing technical decisions.�
�
4.1.9.b MPEG-4 shall support the combining of objects from different bitstreams into a single bitstream.�
File format shall support a structure that allows creating a single MPEG4 file from several MPEG-4 files. �
�
�
4.1.9.c MPEG-4 shall provide the ability to modify the composition of objects in a bitstream.�
File format shall provide access to composition information for individual objects. This implies thatBIFS shall have a structure that enables access to individual nodes/objects.�
Again, modification here implies on-line editing (see 4.1.9 above).�
�
4.1.9.e MPEG-4 shall support the ability to modify properties of an object in a bitstream (e.g. texture).�
File format shall provide access to and allow editing of BIFS information of an object and also the object descriptor.�
Accessing BIFS information for an individual object (instance) may not be possible with the current organization of BIFS information.�
�
4.1.10 Security and copyright protection�
File format shall provide flexibility to add security and copyright feature in the future. �
Few reserved bits that indicate the presence of security and copyright structures should be sufficient. Copyright and security issues must be defined more clearly.�
�
4.1.12  Object Content Information (OCI)�
File format shall support a structure that contains OCI.�
Object descriptor seems a right place for OCI.�
�
4.1.13.b AV object streams with different delay constraints may occur in one multiplex stream.�
An elementary stream’s constraints shall be specified in an MPEG-4 file. The MPEG-4 file shall have a delay constraint specified, which may or may not be the worst delay constraint of the elementary streams included in the file.�
Profile/level information of an ES may already have this information. Is the delay constraint of the multiplexed stream same as the worst delay constraint of the encapsulated streams?�
�
4.1.15 Priority of AV objects�
File format shall provide information as to the relative priority of objects (ES).�
See the next table for presentation scalability subsets.�
�
4.1.16 Dynamic resource management�
File format shall have a field indicating the preferable configuration for the presentation.�
A content creator should be able to influence how his/her content is re-configured to scale to the current system resources. A content creator might decide that the presentation should be played with high quality images and low quality audio in case of scarce resources.�
�
4.2.6 Coding of Multiple Concurrent Data Streams�
File format shall multiple views. Views shall be by communicating with the server (or a similar mechanism in case of local playback), or in the case of a local playback, accessing a file named with a naming convention for multiple views. However, a field in the file format that indicates the availability of multiple views is necessary.�
Indicating the availability of multiple views must be supported by BIFS, with an eventIn that determines which object to use (e.g., which language for an audio track). Should all the views for an object be saved in the same file? It makes more sense to have different views in different files as changing the view for one object shall also cause changing the views of other objects in the scene.�
�
�
�
�
�



4.	Additional Requirements





Requirement�
Required Support in MPEG-4 File Format�
Notes�
�
Presentation scalability: ability to drop a sub-set of objects and still have a meaningful presentation.


�
Define scalable subset of objects; i.e. specify the object IDs (ES IDs) in a subset that makes a meaningful presentation.  Specifying presentation scalability subsets  give more control to the content creator on the content of the presentation in degraded network scenarios.�
A scene can be made richer by adding additional objects that improves the aesthetic appeal? Such objects can be dropped for low bandwidth environments.  Specifying priorities for objects is arbitrary and a meaning presentation cannot be guaranteed if objects are dropped according to priority. �
�
Streamable file. Conversion from a streamable to non-streamable file (and vice versa) shall be done with minimal possible effort.





�
File format shall support easy conversion from non-streamable to streamable format. �
Streamable file is needed in applications where there is no server-side interactivity. The only interactivity supported is by having hot objects that popup web pages or hide themselves or perform actions that do not require random access from the server side. These types of server-based interactivity should be defined by requirements/systems before file format or other issues that relate to them are ironed out. 


A streamable file is the one that can be fed directly to the network without any further multiplexing. E.g., MPEG-4 flex-mux.  Having a streamable file shall reduce the server load, as it does not have to do real-time multiplexing thus increasing the server capacity.�
�
Authoring information�
File format shall provide an extensible structure that allows specifying authoring, copyright, and security information.�
This information is different from OCI.�
�
Private information�
File format shall provide an extensible structure that allows including private information in the file.�
The private information may be application specific data. Possibly java code that might provide application specific functionality.�
�
Defining an MPEG-4 file set associated with a presentation.�
For multi-view:  <filename>_vXX.mp4


XX is the view number >= 1; Default view file shall not have view number (assumed to be 0). 


To support multiple views, there shall be well-defined view switching points in a presentation. One simple way is to specify the view name and the offset in that view file. Switching from view to view shall occur on only such well defined points.�
Switching the views is not as simple as loading a different file. A more complete examination of this issue is necessary.


Will the current scene graph be still valid when views are switched? 


Having all the information necessary for an interactive presentations in one file may not be possible (E.g., multiple views). Defining a set of files for views, indexing, OCI, possibly BIFS, or even application specific code shall make the file format easily extensible.�
�
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�PAGE \# "'Page: '#'�'"  ��I thought separate file are needed to play the multiple views independent of each other. Having a common BIFS info may not be sufficient as some views may have additional objects. If there are multiple files, each with independent BIFS, the switching can be made by jumping to the closest point in time. Also, multiple files may be necessary since multiplexing all the views makes the files much bigger and in case of natural video, it cannot be transformed according to the view direction and so needs a instance of the object captured from a different angle.








