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1. Introduction
In addition to audio and/or video, 3G mobile applications may make use of graphics, animation and interaction elements. A first foreseen application can be subtitling where textual elements are inserted over visual frames. More interactive applications, using graphics animations (icons, advertisement) and local interaction will be greatly attractive for mobile platforms end-users.

Starting from the requirements discussed and approved in SA1 ad-hoc meeting in Loipersdorf, Austria, October 16-17, 2001 ([REF1]), we will show how MPEG-4 scene description format (BIFS) can be used for subtitling and for more interactive 3G applications. In particular, we will pay attention to the profiles to be used and the implementation issues that can be raised showing typical application example and walkthrough.

2. BIFS as a tool for streaming of Text and Graphics 

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. 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

3. Using BIFS for Subtitles 

3.1 Composition Requirements to support Subtitles

3GPP Release 4 has adopted a subset of SMIL for the composition format. However, the SMIL specification does not support synchronized text layered over video content. This simple feature is however key to many important market applications such as subtitling of video clips. Although companies have recently requested extensions of SMIL for supporting subtitles, this represents a new development in the SMIL working group that can hardly be accomplished within the schedule of 3GPP Release 5. We therefore recommend to extend the 3GPP specification with BIFS as a format for streaming of subtitles.

In terms of composition requirements, having subtitles in an audio-visual scene means that :

· Text can be drawn, in addition to audio-video rendering

· Text can be placed any where in the scene, typically on the bottom of the video

· Text can overlay video frames

· Text can be "animated" (scrolled, colored, …)

In addition, this type of applications may make use of graphics, icons, animations (vector graphics or still images) and possibly interaction.

3.2 BIFS Tools to meet Subtitling Requirements

The BIFS framework allows the composition of audio-visual scenes that also comprise graphical elements. One possible class of graphical elements is text. To position the text in a rectangular background, some very simple graphical features are needed. In the following (Table 1), we list all BIFS tools (called nodes) that would be used to meet the subtitling requirements.

Feature
BIFS Node(s)
Comments

To draw text
Text, FontStyle


To place text in the scene
Transform2D


Colored text
Material2D


Audio
Sound2D, AudioSource


Video
MovieTexture


To specify a background for the text
Rectangle


Scroll, animated text
Node Update

PositionInterpolator, TimeSensor

ROUTE
To stream new text position

Animation based on key values

To handle timer events

Other nodes to describe the scene
OrderedGroup

Shape, Appearance

Bitmap
2D Top node

Text & Graphics containers

Texture mapping container

Table 1 : BIFS Nodes for Subtitling

A sample scene describing a subtitling application is given in section 6.1.

To meet the subtitling requirements exposed here, we recommend to use the Core 2D Scene Graph and Graphics profiles since all the listed nodes in Table 1 are part of them. A deeper overview of the Core 2D profiles is exposed in the next section.

4. BIFS Core 2D Profiles Features in 3G Mobile Applications Context

The BIFS format provides a large number of tools and nodes ; in the following, we try to group them to define classes of usage. This selection is done for the Core 2D Scene Graph and Graphics profiles [REF2].

Table 2 presents the 27 nodes of the Core 2D Scene Graph profile.

Features
BIFS Nodes in Core 2D Scene Graph
Comments

Scene Description Nodes
OrderedGroup

Switch

Transform2D

Inline

Anchor
2D top node

Content re-use

Web link

Streaming Tools
{Scene, Node/Field, Route} Updates
BIFS commands

Animation Tools
ScalarInterpolator

ColorInterpolator

PositionInterpolator2D

CoordinateInterpolator2D

Conditional, Valuator

TimeSensor

ROUTE


Interaction Nodes
TouchSensor, InputSensor

ServerCommand
Mouse events

Back channel

Compression Tool
QuantizationParameter


Media Nodes
MovieTexture

ImageTexture 

AudioClip, AudioSource, Sound2D

MediaControl, MediaSensor
Video

Still pictures

Audio



Table 2 : BIFS nodes in Core 2D Scene Graph Profile

Table 3 presents the 13 nodes of the Core 2D Graphics Profile.

Features
BIFS nodes in Core 2D Graphics 
Comments

Graphics Nodes
Bitmap

Rectangle

Circle

IndexedFaceSet2D

Background2D

Text

PixelTexture
Texture mapping

Polygon



Graphics Attributes
Appearance, Shape

Coordinate2D 

Material2D, Color

FontStyle


Table 3 : BIFS nodes in Core 2D Graphics profile

Using the 40 nodes of the Core 2D Scene Graph and Graphics profiles, the following features can be implemented :

· Text

· Simple vector graphics

· Local animation

· Local and distant interaction

These features meet the subtitling requirements and extend them towards more generic 3G applications including, as will be demonstrated : 

· Animated text & icons

· Advertisement

· Simple games

5. Matching 3G Applications Requirements and BIFS Core 2D Features

As documented in [REF1] by SA1 requirements, 3G applications will require for Release 5 not only text elements to implement subtitling for instance, but also some more features such as :

· Mixing of Audio/Video/Text/Still Images/Vector Graphics in a complete rich media format

· Simple Animations

· Local Interaction

· Streaming and Compression of Scene Elements

· Back-channel

MPEG-4 BIFS is a good candidate for implementing this kind of 3G applications since it meets all SA1 requirements [REF1]). In particular, we propose to use the BIFS Core 2D Scene Graph and Graphics profiles for streaming text and graphics. Using these BIFS profiles, subtitling is enabled, and even more features are coming along. The matching of the Core 2D profiles with the requirements for potential 3G applications are listed in Table 4 below.

3G Requirements
BIFS Core 2D Features

Audio-Visual framework
Media nodes 

(MovieTexture, ImageTexture, AudioSource, AudioClip)

Textual elements 
Text, FontStyle

Ability to position elements in the scene
Transform2D, Coordinate2D

Vector Graphics
Rectangle, Circle, IndexedFaceSet2D (polygon)

Animation 
Interpolators

Interaction
TouchSensor, InputSensor

Back-channel
ServerCommand

Streaming (push/pull scenario)
BIFS-Updates

Low-bandwidth friendly
Compression tool : QuantizationParameter

Table 4 : BIFS Core 2D Features matching with 3G Applications Requirements

6. 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. 
7. Implementation of 3G Applications using BIFS

7.1 Implementation Issues

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 SMIL 's textual format.

7.2 Subtitles Example

The following presents a sample scene description of  a subtitling application in VRML-like format. The XMT representation of the same scene is given afterwards.

# initial scene

OrderedGroup 

{


children 

[



Background2D




# background color



{




backColor 1.0 0.5 0.3



}



Shape



{




appearance Appearance



{





texture MovieTexture

# main video





{ 






url 10





}




}




geometry Bitmap



{





scale 1.0 1.0




}



}



Sound2D



{




source AudioSource


# main audio




{





url 20




}



}



Transform2D



{




translation 0 -200


# text position




children




[





Shape



# background rectangle for text




{






appearance Appearance





{







material material2D






{








emissiveColor 0 0 0








filled TRUE








transparency 0.3







}






}






geometry Rectangle





{







size 120 20






}





}





Shape



# text string




{






appearance Appearance





{







material Material2D






{








emissiveColor 1 1 1








filled TRUE








transparency 0







}






}






geometry DEF MyText Text





{







string ["Hello World"]







fontStyle FontStyle






{








family "SERIF"








size 10








style "PLAIN"







}






}





}




]



}


]

}

#Streamed Updates

AT 3 

{

REPLACE MyText.string BY ["Updated Text at time=3s"]

}

AT 10

{

REPLACE MyText.string BY ["Updated Text at time=10s"]

}

AT 15 

{

REPLACE MyText.string BY ["Updated Text at time=15s"]

}

<XMT-A>

  <Header>

    <InitialObjectDescriptor objectDescriptorID="iod1">

      <Profiles ODProfileLevelIndication="0xFE" sceneProfileLevelIndication="0x11" 

audioProfileLevelIndication="254" visualProfileLevelIndication="0x01" 

graphicsProfileLevelIndication="0x11" includeInlineProfileLevelFlag="false"/>

      <Descr>


<esDescr>


  <ES_Descriptor ES_ID="es1" streamPriority="0">


    <decConfigDescr>


      <DecoderConfigDescriptor objectTypeIndication="255" streamType="1" upStream="false" 



bufferSizeDB="100000" maxBitrate="100000" avgBitrate="100000"/>


    </decConfigDescr>


  </ES_Descriptor>


  <ES_Descriptor ES_ID="es3" streamPriority="0">


    <decConfigDescr>


      <DecoderConfigDescriptor objectTypeIndication="1" streamType="3" upStream="false" 



bufferSizeDB="100000" maxBitrate="100000" avgBitrate="100000">



<decSpecificInfo>



  <BIFSConfig nodeIDbits="8" routeIDbits="8">



    <commandStream pixelMetric="true">



      <size pixelWidth="700" pixelHeight="500"/>



    </commandStream></BIFSConfig>



</decSpecificInfo>


      </DecoderConfigDescriptor>


    </decConfigDescr>


  </ES_Descriptor>


</esDescr>

      </Descr>

    </InitialObjectDescriptor>

  </Header>

  <Body>

    <Replace>

      <Scene>


<OrderedGroup>


  <children>


    <Background2D backColor="1.0 0.5 0.3"/>


    <Shape>



 <appearance>



    <Appearance>



      <texture>




   <MovieTexture url="10"/>



      </texture>



    </Appearance>



  </appearance>



  <geometry>



    <Bitmap scale="1.0 1.0"/>



  </geometry>


    </Shape>


    <Sound2D>



<source>



   <AudioSource url="20"/>



</source>


    </Sound2D>


    <Transform2D translation="0.0 -200.0">


      <children>



 <Shape>



  <appearance>



    <Appearance>



      <material>




   <Material2D emissiveColor="0.0 0.0 0.0" filled="true" transparency="0.3"/>



      </material>



    </Appearance>



  </appearance>



  <geometry>



     <Rectangle size="120.0 20.0"/>



  </geometry>



 </Shape>



 <Shape>



  <appearance>



    <Appearance>



      <material>




   <Material2D emissiveColor="1.0 1.0 1.0" filled="true" transparency="0.0"/>



      </material>



    </Appearance>



  </appearance>



  <geometry>



    <Text DEF="MyText" string="Hello World">



      <fontStyle>




   <FontStyle size="10.0" style="PLAIN" family="SERIF"/>



      </fontStyle>



    </Text>



  </geometry>



 </Shape>


      </children>


    </Transform2D>


  </children>


</OrderedGroup>

      </Scene>

    </Replace>

  <par begin="0.0s">

    <ObjectDescriptorUpdate>

      <OD>


<ObjectDescriptor objectDescriptorID="od10">


  <Descr>


      <StreamSource url="file:ORIGINAL.VIDEO"/>


    <esDescr>


      <ES_Descriptor ES_ID="es10" streamPriority="0">



<decConfigDescr>



  <DecoderConfigDescriptor objectTypeIndication="32" streamType="4" upStream="false" 




bufferSizeDB="100000" maxBitrate="100000" avgBitrate="100000">



    <decSpecificInfo>



      <DecoderSpecificInfo src="data:application/octet-string,

%00%00%01%b0%22%00%00%01%b5%09%00%00%01%0b%00%00%01%20%00%84%40%06%68%58%21%20%a3%1f"/>



    </decSpecificInfo>



  </DecoderConfigDescriptor>



</decConfigDescr>


      </ES_Descriptor>


    </esDescr>


  </Descr>


</ObjectDescriptor>


<ObjectDescriptor objectDescriptorID="od20">


  <Descr>


      <StreamSource url="file:ORIGINAL.AUDIO"/>


    <esDescr>


      <ES_Descriptor ES_ID="es11" streamPriority="0">



<decConfigDescr>



  <DecoderConfigDescriptor objectTypeIndication="64" streamType="5" upStream="false" 




bufferSizeDB="10000" maxBitrate="100000" avgBitrate="100000">



    <decSpecificInfo>



      <DecoderSpecificInfo src="data:application/octet-string,%11%90"/>



    </decSpecificInfo>



  </DecoderConfigDescriptor>



</decConfigDescr>


      </ES_Descriptor>


    </esDescr>


  </Descr>


</ObjectDescriptor>

      </OD>

    </ObjectDescriptorUpdate>

  </par>

  <par begin="3.0s">


<Replace atNode="MyText" atField="string" value="Updated Text at time=3s"/>

  </par>

  <par begin="10.0s">


<Replace atNode="MyText" atField="string" value="Updated Text at time=10s"/>

  </par>

  <par begin="15.0s">


<Replace atNode="MyText" atField="string" value="Updated Text at time=15s"/> 

  </par>

</Body>

</XMT-A>
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