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Introduction



The possibility of sending four motion vectors for some macroblocks, and the possibility of changing the quantizer on a macroblock basis using DQUANT are features of H.263 that more and more advanced encoders and bitrate control schemes are using.



In H.263 currently, there are five  macroblock types for Inter pictures and PB-frames.

These are INTER (0), INTER+Q (1), INTER4V (2), INTRA (3), INTRA+Q (4).



Two things are notable here:

There is no INTER4V+Q type.

Even when 4MV is not allowed (no Advanced Prediction or Deblocking Filter) the INTER4V entries are still in the VLC table (Table 8/H.263 Draft 12).



The first issue means that the choice of prediction type interferes with the possibility of choosing DQUANT. For example, the bitrate control proposed in LBC:97-071 changes the quantizer on a macroblock basis using DQUANT. Another feature of that bitrate control scheme is that it analyses the macroblock activity of the whole picture by calculating the mean square difference of all macroblocks after motion compensation. A good strategy is then to do all the motion estimation and selection of four motion vectors first, and then set DQUANT of all the macroblocks once the image activity has been analysed. However, this does not work since the INTER4V+Q mode is missing. Either one has to postpone the DQUANT operation a number of macroblocks or change the prediction mode of the macroblock from INTER4V to INTER+Q. The latter alternative may be very difficult if unrestricted motion vectors are used, since the motion vector range of the next macroblock depends on the present one.



The second issue simply means that the MCBPC table could be more efficient when four motion vectors are not allowed. We propose another way of using these reserved codes by always allowing four motion vectors to in H.263+. Since the decoder complexity is quite low as long as OBMC is not turned on, this would give manufacturers the possibility of using four motion vectors and their own postfilter. A related proposal was made by Motorola at the Nice meeting  in Feb. ’97. 

Proposal

We propose two separate things:



a new macroblock type INTER4V+Q

that four motion vectors shall always be allowed in H.263+





A new macroblock type: INTER4V+Q

If  backward compatibility was not an issue, we would suggest two different tables depending on whether four motion vectors were allowed in the picture or not.



The second choice would be to modify the present table to put in a new MB type INTER4V+Q and VLC codes before INTRA and INTRA+Q.



However, in the present situation where we already have a well established table, we instead suggest that this table is enlarged with codes corresponding to a new macroblock type 5 with the name INTER4V+Q.



Since there is no “hole” in the table any new codes must start with 0000 0000 0. We have introduced the codes that we suggest in the table below (entries 21-24). For consistency, the tables of macroblock types for normal pictures and PB-frames also have to be changed.



VLC table for MCBPC (for P-pictures)

Index�MB type�CBPC 

(56)�Number of bits�Code��0�0�00�1�   1��1�0�01�4�   0011��2�0�10�4�   0010��3�0�11�6�   0001 01��4�1�00�3�   011��5�1�01�7�   0000 111��6�1�10�7�   0000 110��7�1�11�9�   0000 0010 1��8�2�00�3�   010��9�2�01�7�   0000 101��10�2�10�7�   0000 100��11�2�11�8�   0000 0101��12�3�00�5�   0001 1��13�3�01�8�   0000 0100��14�3�10�8�   0000 0011��15�3�11�7�   0000 011��16�4�00�6�   0001 00��17�4�01�9�   0000 0010 0��18�4�10�9�   0000 0001 1��19�4�11�9�   0000 0001 0��20�Stuffing�--�9�   0000 0000 1��21�5�00�10�   0000 0000 01��22�5�01�12�   0000 0000 0010��23�5�10�12�   0000 0000 0011��24�5�11�12�   0000 0000 0001��

Four motion vectors always allowed in H.263+

The second issue needs no syntax change, but simply a statement that if any H.263+ mode is on, INTER4V type may occur in the bitstream, so that an H.263+ decoded should be able to deal with four motion vectors . This is similar to the statement of IPB-frames that replace PB-frames in H.263+.
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