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Introduction

For motion compensating prediction with subpel resolution, the values in the reference pictures that do not lie on full-pel positions have to be generated by applying a 6-tap (8-tap) FIR interpolation filter in quarter-pel (eigth-pel) motion vector mode.

For the example of a 4x4 motion compensated block to be predicted in quarter-pel motion vector mode, this leads to a block of 9x9 pel which has to be read from the reference picture to perform the interpolation: three pixels (half the filter length) biased in the direction of the subpel position to interpolate the edge pixels on this side, an two pixels (half the filter length minus 1) for the edge pixels on the opposite side of the block. This means that for interpolating a block of 4x4=16 pixels, a reference picture block of 9x9=81 pixels has to be accessed. Compared with bilinear interpolation, where only 5x5=25 reference pixels are needed, this is an increase to more than three times of reference memory access.

Method description

In MPEG-4, a technique called “block boundary mirroring” was introduced to limit the amount of reference memory access to that of bilinear interpolation, while still being able to take advantage of the high efficiency of FIR filter interpolation for subpel values:

“In the subpel interpolation, for each block of size MxN in the reference picture which position is defined by the decoded motion vector for the block to be predicted, a reference block of size (M+1)x(N+1) biased in the direction of the subpel sample position is read from the reconstructed reference picture. Then, this reference block is symmetrically extended at the block boundaries by two samples (three samples in case of eigth-pel motion vector mode) using block boundary mirroring according to Figure 1.”
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Figure 1 -- block boundary mirroring

The subpel values are then calculated from this extended reference block according to the description of fractional sample accuracy in the motion compensation section of the JWD.

Results

In the MPEG document 3146 (San Jose meeting), results for the implementation of block boundary mirroring into the MPEG-4 VM are shown: compared with conventional FIR filter interpolation, the difference in PSNR is limited to less than 0.05 dB, and the difference in bitrate is less than 3.8%. For the implementation in to the JM, a similar performance is to be expected.

Conclusion

An efficient method for reducing the amount of reference memory access in the motion interpolation part of the JM is proposed. It has already shown its potential with the successful adoption into the MPEG-4 Visual standard. We propose to tentatively adopt this method into the JVT standard, with a time slot for implementation after the Fairfax meeting.
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The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.
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The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,



[image: image6.wmf]
2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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