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1. Introduction
In the SA4 meeting in Tokyo in December 2001, streaming of formatted text was discussed, but no conclusion was reached yet. Important applications require streaming of formatted text, but agreement on a tool for such streaming appeared difficult. This document proposes a simple solution that can be extended in future, as desired. By removing support of graphical capabilities from an earlier proposal, the controversial elements are removed, so as to ease the adoption by SA4 in the Release 5 specification for PSM.

2. Usage of a minimum subset of BIFS

In Tdoc S4-010610 BIFS was proposed as the tool for streaming of formatted text. This document proposes a solution that supports the following features:

· Formatted text consisting of one or more strings of textual and graphical characters; 

· Positioning of the formatted text strings within a window (defined in SMIL);

· Horizontal and vertical scrolling of the formatted text (speed determined by the provider of the formatted text);

· Dynamic changing of the colour of the formatted text, as needed for the Karaoke application;

· Four directions for the formatted text (left-right, right-left, top-bottom, bottom-top);

· Two font sizes.

To implement the above features, a sub-profile of the Core2D profile is suggested, containing only the following BIFS tools:

1. Text

A text element contains the character string, for example representing a sentence or a word;

2. FontStyle

The FontStyle defines the size and direction of text element(s); it is suggested to support two sizes and four directions

3. Material2D

The Material2D is needed to define the colour of text element(s);

4. OrderGroup 

The OrderGroup is needed to concatenate multiple text elements; for example, in a Karaoke application each word may represent a text element of which the colour can be changed dynamically; to construct a sentence from the words, the text elements are concatenated using OrderGroup;

5. Transform2D (for positioning other than scrolling)

The Transform2D is needed to define a (static) position of a text element;

6. PositionInterpolator2D and TimeSensor (for scrolling)

The PositionInterpolator2D and TimeSensor are used to implement scrolling; two positions are defined (a start and end position) for a text element and TimeSensor is used to interpolate the position of the text element in time; it is suggested to only support horizontal and vertical scrolling;

7. Node Update, Route Update, SceneUpdate and ROUTE

These are needed to update the above tools 1) to 5) as defined in the course of the stream

8. Appearance and Shape

These are the basic containers for the above tools.

3. Transport over RTP and sensitivity to packet loss

The formatted text information is transported as a single stream. Draft-ietf-avt-mpeg4-simple-00.txt provides an efficient solution for transport of the typically small access units for formatted text over RTP, using 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. 

No specific measures are needed for RTP packet loss, as transport of the formatted text is not particularly sensitive to errors. When one or more RTP packets are lost, updates of a text elements or updates of their attributes are not received, which is equivalent to missing a video frame, but other than with video, there is with formatted text no error propagation. If a text element is not received it is not displayed; if an update of an attribute is not received, the update is not displayed. Moreover, if considered important by the application, any text element or attribute update can be repeated as often as desired, which will dramatically improve the performance when RTP packet loss occurs, without impact when there are no losses.

4. Example of a Formatted Text stream

The following presents a sample scene description of a BIFS text element (without any scrolling) in VRML-like format.

# initial scene

OrderedGroup 

{


children 

[



Transform2D



{




translation -10 -200


# text position 1




children




[





Shape



# text string 1




{






appearance Appearance





{







material DEF MATERIAL1 Material2D






{








emissiveColor 1 1 1







}






}






geometry Text





{







string ["Hello "]







fontStyle FontStyle






{








horizontal TRUE 
# default








size 10








leftToRight  TRUE






}






}





}




]



}



Transform2D



{




translation 10 -200


# text position 2




children




[





Shape



# text string 2




{






appearance Appearance





{







material DEF MATERIAL2 Material2D






{








emissiveColor 1 1 1







}






}






geometry Text





{







string ["World"]







fontStyle FontStyle






{








horizontal TRUE 
# default








size 10








leftToRight  TRUE





}






}





}




]



}


]

}

#streamed updates

AT 3.1 

{

REPLACE MATERIAL1.emmisiveColor BY 1 0 0

}

AT 6.4

{

REPLACE MATERIAL2.emmisiveColor BY 1 0 0

}

In the above example the text “Hello World” is displayed, initially in white; after 3.4 seconds the word “Hello ” becomes red, and after 6.4 seconds the word “World” also.

5. Conclusion

A very simple solution is proposed for streaming of text and graphics, ready for incorporation in the Release 5 specification. To complete the proposed solution, agreement is needed on a few parameters, in particular:

· Font sizes; it is suggested to require support for two specified font sizes in receivers;

· A set of graphical characters, such as arrows, symbols and other special characters.

To improve interoperability in certain area’s, mandatory character sets can be defined per area, for example in Europe, USA, Japan and Korea, while allowing for richer character sets.
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