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Introduction

This document reports on simulation results in connection with the proposed improved PB-frame option.  Different prediction modes for PB-frames are tested.  Different numbers of B-frames in a PB-frame have also been tested.



Description of the experiments.

The sequences and framerates listed in the table on the next page were used.  The first 300 frames in the sequences were used.  Constant QP of 7, 11 and 18 were used to produce RD curves (see graphs).  Explanations to the prediction modes and coding structures:

bi means bidirectional prediction.

for means forward prediction.

ba means backward prediction.

A combination like bi/for/ba means that all three prediction modes are used.

clip means that backward prediction is “clipped” as defined in Annex G (PB-frames).

no-clip means that the clipping is not used.  To do this, the whole P-frame is reconstructed before the B-frame(s) are decoded.

PB means one B frame and a P-frame.  PBB means two B-frames and a B-frame etc.

P means P-frame coding only.

PB bi/for clip is the mode that all the others are compared with.  It is the mode proposed at the London meeting.

PB bi clip is basically the PB-frame option of H.263 (but without “small vectors”).

Calculation of differences in bitusage.

I have used the RD curves to calculate a difference in bitrate over the whole range of QP values.  This is illustrated in the figure below.  Two RD curves are tried indicated as 1 and 2.  In this example 2 use more bits than 1.  The percentage is calculated as:

Additional bitusage(%) = 100 x dark marked area/light marked area.

In the actual calculations I fitted parabolas instead if straight lines through the three points.  I also integrated between the same SNR limits even if that is not quite clear from the figure.  The actual RD-curves are included.  The table below summarize the bit increase/decrease for all the test sequences.

          SNRY

                                                            1          2









�                                                                           bit

Table.  Bit increase/decrease in % compared with PB bi/for clip.

�PB bi clip�PB bi/for no-clip�PB bi/for/back no-clip�PBB bi/for clip�PBBB bi/for no-clip�P��MAD, QCIF, 30 fps�-0.1�-0.1�+0.1�-11.6�-14.2�+34.6��MAD, QCIF, 15 fps �+2.1�-0.2�-1.3�-4.3�-0.9�+30.2��MAD, QCIF, 10 fps�+4.4�-0.2�-2.6�+1.7�+10.9�+20.8��Hall, QCIF, 15 fps�+1.2�-0.8�-1.4�+0.3�+6.2�+19.7��Hall, QCIF, 10 fps�+2.8�-0.7�-1.8�+2.8�+4.8�+16.0��Container, QCIF, 15 fps�-0.8�+0.2�+0.9�-18.8�-34.4�+46.3��Container, QCIF, 10 fps�-0.9�+0.2�+1.0�-24.7�-19.6�+52.2��News, CIF, 30 fps�+9.7�-0.6�-3.7�-2.2�+4.1�+18.0��News, CIF, 10 fps�+12.3�-0.6�-2.0�+2.8�+12.2�+13.1��Foreman, CIF, 15 fps�+38.5�-1.5�-5.2�+7.4�+11.2�+0.2��Paris, CIF, 30 fps�+2.2�-0.4�-0.7�-3.2�-0.6�+26.8��Paris, CIF, 10 fps�+14.6�-0.6�-4.7�+5.1�+12.5�+6.1���
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Conclusions.

As already reported in London, the PB bi/for mode works considerably better than the PB-frame option of H.263 for complicated sequences.

The backward prediction mode adds little to coding efficiency.  It is particularly useful in connection with scene cuts.

Clipping/no-clipping makes little difference in performance.  This is more an implementation issue.  Clipping may reduce memory bandwidth.  No-clip may be beneficial if complete frames are reconstructed one by one.

Use of more than one B-frame may give considerable gain for high framerates.  It is seen that two B-frames give high gain for simple scenes and at the same time is OK also for complicated scenes.

�PAGE  �





�PAGE  �9�










