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WI7 " End-to-End Packet Switched Mobile Streaming Applications" PSS
1 Introduction

3G terminal devices are going to deal with multiple media format, multiple media streams, media streams of various origins (different streaming servers, download) and with multiple application requirements. A presentation engine describing the way the data are handled at the terminal has to be specified. 

This contribution develops the advantages of the MPEG-4-BIFS format for presentation layout to be used for PSS. We also introduce BIFS profiles, especially dedicated for mobile applications.

2 MPEG-4 BIFS Overview

(From MPEG-4 BIFS FAQ document).

BIFS is an abbreviation for "BInary Format for Scenes". BIFS provides a complete framework for the presentation engine of MPEG-4terminals. BIFS enables to mix various MPEG-4 media together with graphics (2D/3D), handle interactivity, and deal with the local or remote changes of the scene over time. BIFS has been designed as an extension of the VRML 2.0 specification in a binary form.

BIFS is actually composed of 4 elements : 

1. The operational elements of the scene represent in particular: 

· Audio-visual objects and their attributes (which define their audio-visual properties); 

· Composition operations; 

· Animation of the content; 

· Interactive behavior of individual objects by linking event source fields to event sink fields between different nodes. 

2. The binary syntax for compressing the node tree as well as the associated routes. 

3. The BIFS-Command protocol, in order to stream scene changes, insert new scenes or objects, delete objects, etc. 

4. The BIFS-Anim protocol, in order to stream animations of node parameters. This is used as a very low overhead mechanism to animate audio-visual objects.

A central concept in the MPEG-4 design is transmission and interaction with audio-visual objects, of synthetic or natural nature. The Audio, Visual part of MPEG-4 provide the encoding algorithms for individual audio-visual objects. In order to combine these media together into complete presentations, a scene description capability is needed. 

BIFS provides the input data to the presentation layer of the MPEG-4 terminal. The main concepts driving the design of the BIFS specification are the following : 

1. Integration of synthetic (graphics) and natural media (audio, video) in a single format. By avoiding the burden of mixing multiple media formats together, the content creator has a way to design a complete multimedia content without the hassle of dealing with many different formats, and the end users to benefit from a lighter terminal with state of the art media capabilities; 

2. Streaming environment : all existing scene description formats are designed in a way that a complete scene has to be downloaded before anything can be viewed on the terminal. In MPEG-4, the terminal is linked to one or several MPEG-4 servers. The scene description, as any other media, has to be streamed to the client. Allowing the scene to be "cut into pieces" and streamed to the client provide a more efficient model of transmission as well as scalability features. 

3. Compression : most existing scene representations are in text format, making them editable but very inefficiently represented in terms of data size. The size of scenes are often much smaller than other media. The efficient compression of such data can significantly reduce the bit rates. A typical example : for a BIFS-Anim streams that consumes 10 kbit/s, non compressed data (textual) would consume more than 120 kbit/s.

Interactivity in MPEG-4 Systems is separated into two major categories: client side and server side. The former is available locally at an MPEG-4 terminal while the latter requires communication between the terminal and the sender. Client side interactivity can be further divided in simple object manipulation (repositioning, hiding, changing attributes, etc.) that does not require normative support from the standard, and more general types of events (hyper linking, triggers, etc.) that do require normative support. Note that server side interactivity also requires normative support. Client-side interactivity is handled via the ROUTE mechanism, that links event source fields to event sink fields in the BIFS node tree.

The scene description can be dynamically changed at any time. An initial scene description is provided at the beginning of an MPEG-4 stream. BIFS-Commands are used to modify a set of properties of the scene at a given time. It is possible to insert, delete and replace nodes, fields and ROUTEs as well as to replace the entire scene. 

3 Transport and Synchronisation

The transport of MPEG-4 streams over IP networks is under study in a joint effort between MPEG and IETF committees. A final specification, based on RTP encapsulation, is going to be issued before the end of this year

BIFS data are handled in the same way as other media data and synchronisation mechanisms are based on RTP timestamps.

4 Comparison with SMIL 

The Synchronised Multimedia Language may also be considered as a candidate for the PSS presentation layout. Nevertheless, it appears that SMIL does not match a lot of the requirements of multimedia applications, in particular in mobile environments.

SMIL is an XML based textual format which may not be streamed since no binary compression format is defined for it. Moreover, SMIL is a download format : one have to wait for the end of the file download before playing it. No dynamic updates are possible.

Compared to SMIL, we see that MPEG-4, and BIFS in particular, has a lot advantages for mobile streaming applications.

In MPEG-4, the SMIL format has been taken as a starting point (together with VRML) for the specification of the eXtensible MPEG-4 textual (XMT) format to be used for content authoring.

5 2D BIFS Profiles Proposal 

Recently (October 2000), Philips made a proposal for new 2D profiles in MPEG-4 Systems, and BIFS in particular. Some of the proposed profiles are dedicated to mobile applications. These profiles are under consideration by MPEG and we are working on refining them in particular regarding level issues (complexity restictions).

MPEG-4 has defined 2 sets of object type in BIFS which correspond to 2 different sets of nodes and 2 different profile types : Graphics Profiles and Scene Graph Profiles. We present here the 2D Graphics and 2D Scene Graph Profiles. MPEG-4 scenes need in any case both profiles. In a specific profile, levels define restrictions for particular usage.

5.1 2D Scene Graph Profiles

5.1.1 Basic 2D Scene Graph Profile

This profile is designed for very simple scenes that may handle only audio and video elements. The nodes that are part of the 2D Scene graph Profile :{OrderedGroup, Sound2D, Scene Update}.

In addition, the BIFS node for audio objects is {AudioClip} and the BIFS nodes for visual objects are  {ImageTexture, MovieTexture}.

5.2 2D Graphics Profiles

5.2.1 Simple 2D Graphics Profile

This profile has been already defined in MPEG-4 V1 and is not a new profile. We mention it since it might be very useful for applications where no graphics tools are required, such as audio-video only presentations. Only 3 nodes are part of the Simple 2D Graphics Profile : {Appearence, Bitmap, Shape}.

5.2.2 Basic 2D Graphics Profile

This profile is designed for applications where the only graphics to be used are text elements (may be in addition to audio and video). The basic 2D Graphics profile extends the Simple 2D Graphics Profiles with the following nodes : {Text, FontStyle}.

5.3 Usage in Applications

Considering the 3 profiles presented before, we would build an audio-video only application based on the Basic 2D Scene Graph Profile and the Simple 2D Graphics Profile ; while in the case of an application using audio, video and text elements, the scene would be based on the Basic 2D Scene Graph Profile and the Basic 2D Graphics Profile

Note that other profiles are defined or are being defined to handle more complex applications with some graphics animations, interactions (Core 2D Profile) or even with advanced graphics and animation features (Advanced 2D Profile).

6 Conclusion

We have presented here an overview of the MPEG-4 Scene Description (BIFS). We have outlined the advantages of the BIFS format for mobile streaming applications and we have showed how BIFS could be used by 3G PSS as Presentation Layout format. In particular, MPEG-4 is defining simple and basic BIFS profiles that match simple and basic mobile multimedia streaming applications requirements. 

We recommend to :

· consider MPEG-4 BIFS as 3G PSS Presentation Layout for mobile streaming applications,

· to integrate references to MPEG-4 BIFS in the document "TS26.xxx PSS Protocol and Codecs SC-00556" (Presentation Layout, section 7),

· support the Basic 2D Scene Graph Profile, the Simple 2D Graphics Profile and the Basic 2D Graphics Profiles for 3G applications (contribution to MPEG on that topic may give more chance to final adoption in March),

· provide requirements in terms of complexity and application requirements in order to define levels for the 2D BIFS profiles.

We may also mention that MPEG-4 framework is designed for various applications (in particular for mobile) and that other MPEG-4 tools may be useful in the context of 3G terminals definition ; for instance : the Intellectual Property Management and Protection (IPMP) tool for Digital Rights Management.
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