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1. Introduction
Next to audio and/or video, 3G mobile applications may make use of text and graphics elements. Within 3GPP there is already support for several formats for text and graphic within a SMIL application, while for Release 5 the support of SVG is proposed for vector graphics. For streaming text and graphics very specific requirements apply, such as tight synchronization with audio and video, also when errors occur during transport. As the MPEG-4 Binary format for Scene (BIFS) is very suitable to meet these requirements, we propose in this document to use BIFS for streaming of text and graphics. U
sage can be for (dynamic) subtitling where textual elements are inserted over video, for example to provide translated text or to display the text that is to be sung in a Karaoke application. Another usage would be the streaming of text and graphics elements to enhance audio-visual presentations. More interactive applications, using graphics animations (icons, advertisement) and local interaction will also be attractive for mobile platforms.


2. BIFS as a Tool for Streaming of Text and Graphics in 3GPP
MPEG-4 BIFS defines how media objects can be integrated into a presentation. While BIFS can be used to construct complete multimedia presentations, it is also suitable for construction of partial presentations, for example to stream text and graphics within a SMIL presentation. In that case BIFS is used as a tool to present the various text and graphical objects, for example as overlay on top of video. The BIFS composition only involves streamed text and graphic objects and not any object in the SMIL presentation. BIFS and SMIL are fully orthogonal; SMIL defines the window in which BIFS takes care of positioning the streamed text and graphic objects.  
With this approach, MPEG-4 Systems would be the tool for streaming text and graphics, in the same way as AMR is a tool for streaming audio and H.263 is a tool for streaming video. See Figure 1.
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Figure 1 : Streaming of text and graphics in a SMIL presentation, 
next to streaming of audio and video
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4. BIFS Tools for Streaming Text and Graphics 

To meet the 
SA1 requirements for the streaming of text and graphics, we propose the use of the Core 2D Scene Graph and Graphics profiles [REF2]. The following table summarizes the nodes provided by these profiles. 


4.1 

	Feature
	BIFS Node(s)
	Comments

	Text, text attributes
	Text, FontStyle
	

	To place text or graphics in the scene
	Transform2D,

Coordinate2D
	

	Colored text or graphics
	Color, Material2D
	

	Audio
	Sound2D,  AudioSource
	

	Video, Still Images
	MovieTexture, 

ImageTexture
	JPEG

	Graphics geomerties
	Rectangle, Circle, 

IndexedFaceSet, 

Background2D
	polygon

	To scroll and animate text and graphics
	Interpolators, 

TimeSensor

ROUTE
	Animation based on key values

To handle time events

	Streaming
	Scene/Node/Field Updates

QuantizationParameter 
	Streaming commands

Compression tool

	Other nodes to describe the scene
	OrderedGroup

Shape, Appearance

Bitmap
	2D Top node

Text & Graphics containers

Texture mapping container


Table 2 : BIFS Nodes of the Core 2D Scene Graph and Graphics Profiles 
for Streaming Text and Graphics

5. Text Features

Character coding
For coding of text ISO/IEC 10646-1 (1993) is used, which allows for coding of characters in 8 and 16 bit, and supports a wide range of character sets.



Text Attributes and Fonts
The support of vertical and horizontal text, allowing reading in any direction; dynamic updates of attributes (color, bold, italic, size) on character and word level is made through the FontStyle node which is an attribute of the Text node. The FontStyle syntax is presented hereafter, as defined by VRML 2.0 [REF3].
FontStyle { 

  field MFString family       "SERIF"

  field SFBool   horizontal   TRUE

  field MFString justify      "BEGIN"

  field SFString language     ""

  field SFBool   leftToRight  TRUE

  field SFFloat  size         1.0          # (0,)

  field SFFloat  spacing      1.0          # [0,)

  field SFString style        "PLAIN"

  field SFBool   topToBottom  TRUE

}
The family field contains a case-sensitive MFString value that specifies a sequence of font family names in preference order. The browser shall search the MFString value for the first font family name matching a supported font family. If none of the string values matches a supported font family, the default font family "SERIF" shall be used. All browsers shall support at least "SERIF" (the default) for a serif font such as Times Roman; "SANS" for a sans-serif font such as Helvetica; and "TYPEWRITER" for a fixed-pitch font such as Courier. An empty family value is identical to ["SERIF"].

The style field specifies a case-sensitive SFString value that may be "PLAIN" (the default) for default plain type; "BOLD" for boldface type; "ITALIC" for italic type; or "BOLDITALIC" for bold and italic type. An empty style value ("") is identical to "PLAIN".
6. Storage in MP4 file

Storing a BIFS description of text and graphics elements in MP4 files is straight forward since they are part of the same MPEG-4 framework. 
7. Streaming, Download and Transport of BIFS
Both streaming and download of BIFS scenes are possible. Actually, an MP4 file containing the BIFS text and graphics elements can be downloaded to be played locally. Also, it is possible to stream the BIFS content using the MP4 hinting mechanism through a streaming server. 
BIFS 
elements (text, graphics)
 are conveyed in the same MPEG-4 SceneDescriptionStream. For the transport of this stream draft-ietf-avt-mpeg4-simple-00.txt is used, with configurable AU-size and CTS-delta fields in the AU-header. The AU-Index(-delta) and DTS-delta fields must be configured empty; the same applies to the auxiliary section. As for video and audio streams, no specific measures are taken for error protection and correction. Each SceneDescriptionStream should contain sufficient random access points to recover from errors quickly.

8. Control from SMIL Application
Playback of a text and graphics stream from a SMIL application is initiated in the usual way from a SMIL application by means of a URL. The window in which to display the text and graphics objects is also defined in the same way as the window for video. In case of a URL that refers to an aggregate session, one window is defined that is shared by the video and the text and graphics stream. 
9. 

10. Backward Compatibility

The consequence of introducing a new content format is that a Release 4 terminal is not capable of decoding it. However, the Release 4 terminal can continue to use its SMIL capabilities, but without presenting the streamed text and graphics. 
11. Implementation of 3G Applications using BIFS Text and Graphics
11.1 
The complexity introduced by a BIFS decoder is much less than the complexity of a video decoder of any type. In comparison to SMIL the complexity is similar both in terms of decoding and in terms of rendering. 

Considering bandwidth consumption, BIFS benefits of its own binary format which is much more efficient than XML based textual formats such as SMIL.
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