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Introduction


With the numerous optional modes available in H.263+, it is crucial that several preferred modes of operation be defined, so that videoconferencing terminals will have a good chance of connecting to each other in a mode better than baseline.  This proposal will address this need for the case of real-time, reliable-channel applications.





In determing which optional modes should be included in the preferred mode list, there were two considerations which were of primary importance: coding efficiency and computational complexity.  We chose these modes to provide the maximum level of coding efficiency while maintaining a level of computational complexity that is practical (for dedicated video coding systems) with current technology.  Issues such as error resilience and packetization were not considered important, since this proposal is intended for reliable-channel applications


Proposed Preferred Mode


The following list of modes comprises what we believe should be the preferred mode of operation for real-time reliable-channel communications:





Advanced Prediction (Annex F).  We believe that this mode is the most important of the prior H.263 modes for coding efficiency.  It includes overlapped block motion compensation, the four-motion-vector-per-macroblock mode, and allows for motion vectors to point outside of the picture boundaries.  Although this mode increase computational complexity, we believe that the resulting performance improvement warrants the additional computational cost.


Advanced Intra Coding (Annex I).  Because this mode improves coding efficiency by 15-20% on I-frames (and INTRA macroblocks) while adding very little complexity to either the encoder or decoder, we believe it is worth including in a preferred mode.


Deblocking Filter (Annex J).  Deblocking filters are already widely in use as a method of post-processing in video conferencing terminals  This mode allows reduces the memory requirement and improves the performance of the deblocking filter by placing it within the coding loop.  We believe that this mode makes an excellent complement to the advanced prediction mode.  As with the Advanced Predicition mode, this mode also includes the four-motion-vector-per-macroblock mode and picture extrapolation for motion compensation.  Additionally, the computational load of the deblocking filter is reasonably small.


Reference Picture Resampling (Implicit Factor-of-4 Mode Only) (Annex P).  The implicit factor-of-4 mode of Reference Picture Resampling allows for automatic reference picture resampling only when the size of the new frame is changed, as indicated by the picture header.  No bitstream overhead is required for this mode of operation.  The utility of dynamic resolution changes has been demonstrated already (at the Nice and Atlanta meetings).  Furthermore, if the simplest mode of operation for Annex P is negotiated (factor of 4 upsampling or downsampling only), this mode would not add much computational complexity to either the encoder or decoder.


Alternate Inter VLC (Annex S).  This mode has been demonstrated to improve coding efficiency by 10-15% on frames with heavy motion.  Because this mode is similar to the Advanced Intra Coding mode, it is also very simple from a computational standpoint (for each block, it requires at most one additional pass over the parsed symbols to decode them into DCT coefficients).


Modified Quantization (Annex T).  This mode includes extended coefficient ranges, modified DQUANT syntax, and modified step size for chrominance.  The first two features allow for more flexibility at the encoder and may actually decrease the encoder’s computational load (by eliminating the need re-encode macroblocks when coefficient level saturation occurs).  The third feature noticeably improves chrominance fidelity with little added bitstream usage.
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