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Summary

During the discussions between the authors of the JVT RTP packetization I-D the authors came across some properties of the Reference Picture Selection scheme that are probably not on the radar screen of most experts of JVT.  It seems to b e possible to send the Intra information typically used for scene changes in advance, store them in a reference picture other than the default picture, and use them at a later point of time as a reference.  It would also make sense to display them directly without referencing them, and this is the reason for proposing a Display Command in the form of a Supplementary Enhancement Message.


First, a note on terminology

The author follows in this paper the traditional way and uses term like “Intra pcture”, “P-picture” and such.  However, it should be noted that the concept of Intra pictures does no more exist in JVT.  What used to be an Intra picture is now a picture that consists entirely of Intra slices.

The Use of ERPS for the I picture after scene changes

The reference picture selection scheme of JVT video allows to use the reference pictures not only in a FIFO manner (as it is usually done when using H.263 Annex N or MPEG-4’s NEWPRED), but also to address some of the picture buffers directly.  This feature opens the door to a technique that could prove very valuable when missing real-time encoded content, possible in a close-to-real-time environment, and pre-recoded content such as an commercial.

Consider the following application: A football game is live transmitted, or a “free” video phone call is in progress.  The service provider’s business model is based on the insertion of commercials into the ongoing broadcast or the ongoing conference call.  The exact time for this insertion, however, is not known precisely.  In the football example, the broadcast station will not want to interrupt an ongoing game and wait for a break.  In the videotelephone example, the usual strategy for “free” voice calls is to wait for an extended period of silence of one speaker, which indicates the end of a sentence or of a thought.  (The implemented heuristics for this detection belong to the worst ones the author has ever seen in the telecommunication field (.)

Since there is a complete scene change between the football game (or the video call) and the commercial, there is normally a need for an Intra picture.  Transmitting this picture in a high quality normally requires a significantly higher number of bits, which may add delay and buffer space requirements (because you never know exactly where this I picture is added – it may follow an I picture that was just transmitted as part of the usual broadcast strategy).  Hence, it would be advisable to have this I-picture readily available at the time the commercial starts.

One way to achieve that is to transmit slices of this picture beforehand, probably over the course of many seconds.  Every time the real-time encoder senses available bits due to low scene activity, another I-slice could be sent.  When it is finally time for the commercial, the I picture would almost (or completely) be available in the reference buffer and can be reference by the (small) P pictures of the commercial.  Hence there is no annoying startup delay for the commercial in a bandwidth-limited environment.

The author has implemented such a scheme in a prototype of a Internet broadcast application, and based on H.263 Annex U.  When assuming an almost error free environment (in this example achieved through FEC and RTP packet re-transmission), the algorithm is really simple to implement:

· During the live broadcast start sending I slices for the next commercial using one reference buffer that is excluded from the FIFO mechanism.

· Just before sending the last slice of the I frame for the commercial issue a “Freeze Picture Request”

· Send the last I Slice

· Send the next P-picture of the live broadcast

· Issue a freeze picture release

· Continue broadcasting until it is time for the commercial

· To display the I-picture, send a P-picture where every MB references the stored I-picture, and all MVs and coefficients are zero.

Assuming the availability of Freeze Picture requests and releases, such a scheme should operate without problems on H.26L as well.

However, it would be much nicer to save the overhead both in terms of computational complexity and bit rate of sending an “empty” P-picture in order to display the stored I picture.  Which brings us to the “Display Command” proposal.

Display Command

It is proposed to add a “Display Command” Supplementary enhancement message.  The reaction of capable decoders upon receiving this message would be to display the currently stored reference picture that is addressed as a parameter of the message.

Syntax

Should not be a problem.  To be provided orally during the meeting.

Semantic

The addressed reference buffer is displayed.  If not all macroblocks of the reference buffer were successfully received, the (so far) not reconstructed macroblocks may be concealed locally (without writing the concealment information to the reference buffer), and a post-filter similar to the loop-filter may be applied in order to give the reference picture the same appearance.  The reference buffer content and ordering remains unchanged.

Open Issues (not only for this proposal) 

The author admits to have an unclear understanding of the behavior of ERPS in an error prone environment, and asks for advice from ERPS experts.

The main problem is, when exactly the picture-based operations (error concealment and loop-filtering) of the reconstruction process happen.  In the error free case, this is trivial to define – they happen as soon as the last macroblock of the last slice is reconstructed.  But in the error prone case (even when using simple P-pictures only), it may well happen that a reference buffer is accessed before all macroblocks are reconstructed (because some MBs were lost).  The current software handles this situation by performing the picture-global functions as soon as an RTP packet belonging to a different picture is received.

The author believes that such an behavior should be defined in the draft – even when thereby defining the behavior of the decoder to a corrupted bit stream (which is not usual in video compression standards.)
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