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Introduction
In low bit-rate video, the areas which are often perceived as the worst are subtitles and graphics or tables.  Encoding subtitles as timed text instead of as part of the video can increase the perceived quality of the video substantially.

TS 26.245 (Timed Text) solves the problem of subtitles and when used gives a perceptual quality much higher that encoding the text as part of the video stream.  TS 26.142 (DIMS) enables having vector graphics on top of video - but from an application perspective.  We believe it is advantageous to have a format for simple timed graphics.
Example use cases for timed graphics in 3GPP

Name tags
“Name tags” are very similar to timed text, but with some graphics.  It is often used when someone is being interviewed, or to present a speaker.
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Figure 1: Example of “name tags”, similar to timed text but with more enhanced graphics.

Score boxes
In this use case a small score box, or logo, is placed on the screen.  An example is the score box often found at the top of a basketball or soccer match.
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Figure 2: Example score box.  Image source: FreeDigitalPhotos.net
Results/Ranking tables
This use case is very similar to the result cards use case mentioned above, the main difference being that a larger part of the screen is used.  In this use case it may be advantageous to be able to turn this sort of table on or off.  This may however be out of scope for SA4 in the same way that subtitles can be turned on or off from an application.
Advantages of sending graphics and/or text in a separate stream

The first advantage of doing this is it enables high quality text and graphics at a low cost.  Given certain bit-rate and video settings, sending graphics and text outside the stream gives a substantially increases perceived quality.  Not only is the text/graphics difficult (=costly) to encode as video, it also looks worse than when encoded directly as graphics/text.

The second major advantage of sending vector graphics in a separate stream is when the video resolution does not match the screen resolution.  In the mobile world this is very common as screens are getting larger and larger with time.  By sending the graphics like this they can be rendered to the actual screen size irrespective of the size of the video always giving sharp text and graphics. 

A result of these above points is that the encoded resolution need not be as high for the video as if the video also included the text and graphics.  An example is shown below comparing QCIF video (rescaled to QVGA) with timed text and QVGA without timed text at the same bit-rate.  When comparing both resolutions with the subtitles encoded as video, the QCIF version looks far worse than the QVGA version at the same bit-rate.  The main reason for this is the fact that the subtitles cost so many bits to encode and become blurry due to resizing.  When, as is shown in Figure 3, the subtitles are sent as timed text for the QCIF version it actually looks better than the QVGA version with the text encoded as video.
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Figure 3: Screenshots from a video sequence where both are encoded at the same bit-rate but (a) is encoded as QCIF video with timed text and then resized to QVGA and (b) directly as QVGA video without timed text.
But can’t this be done with DIMS?

The answer is both yes and no.  There is not much in the basic structure that doesn’t allow this, but DIMS was designed with client applications and GUIs in mind.  From 26.142 DIMS “… enables display and interactive control of multimedia data such as audio, video …”.  DIMS was created so that it would be relatively simple to create an “application”, e.g. a mobile TV application, which controls media such as video, has menu overlays, can save preferences, toggle to fullscreen, etc.  

To have a simple overlay, such as a score card or similar, is actually quite costly in DIMS.  This is mostly due to the fact that it would require nested DIMS instances - one for each channel and one for the application.  Due to complexity issues it was decided to forbid nested DIMS instances in DIMS Mobile Profile Level 10, the only level profile combination defined.
DIMS is also designed in a similar way to SVG.  In this structure DIMS (or SVG) is highest controlling all other media.  No way is defined to display a DIMS stream and a video stream on the same level (e.g. separate media in the SDP).  Note: This is similar to the problem of displaying multiple video streams simultaneously without a scene descriptor.
Discussion on a new timed graphics structure
Hierarchy

The graphics stream should be sent in a similar way to a video, audio or text stream.  In other words the graphics stream should not need to control the video stream.  This would also simplify the case where some clients can handle timed graphics and others not.
Graphics

The graphics required here are simple and SVG is more than adequate.  SVG without animations, etc may even be adequate here.  See “Static SVG Viewers” in D.5.2 of SVG Tiny 1.2.
Synchronization

Very tight synchronization is not needed for these use cases, but on the other hand this can be achieved relatively simply.
Possible Solution
We believe that the solution should be as simple as possible.  Timed text could used as a starting point and enhanced to be able to transport simple SVG graphics.







