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The ad-hoc group charter is “To study the design of the motion compensation interpolation processing in the JVT design, including consideration of adaptive motion interpolation and consideration of the rate-distortion-complexity tradeoffs in motion interpolation design”. 

Contributions based on Thomas Wedi’s Adaptive Interpolation

Thomas Wedi has made his adaptive filter software available to the group at http://www.tnt.uni-hannover.de/~wedi/jvt/tml900-af.zip. 

JVT-C040 “Adaptive motion interpolation on MB basis” by Kei-ichi Chono and Yoshihiro Miyamoto, NEC Multimedia Laboratories test. The contributors propose that the fixed ½ pixel interpolation stage is changed to an Adaptive filtering on Macro Block basis using a fixed set of non-symmetric 5-tap filters. A modification of the Boundary Strength calculation in the loopfilter is also proposed. The results are separated into two QP ranges 8-14 and 16-28. For low QP’s the average result is 0.22 dB/3.77%, for high QP 0.06 dB/1.22% using avsnr4 for 1 reference frame. For 5 reference frames the corresponding results are 0.24 dB/0.83% and 0.04 dB/0.83%.

Conclusion is that the decoder interpolation complexity is not significantly increased, and syntax for incorporating MB based Adaptive Interpolation is proposed for inclusion in the codec. The IPR statement is 2.2.

JVT-C057 “Evaluation of Adaptive Interpolation Filter for Realtime Applications”  by Arild Fuldseth, TANDBERG. The contributor has evaluated several variations over T. Wedi’s original proposal to reduce total codec complexity and to look for possible compression efficiency improvements. This includes reducing the number of allowed filters to a fixed set of filters of 4 and 6 taps, and adapting the various half pixel positions separately either on a frame or Macro Block basis. The 4 tap adaptive solution is always worse than a fixed 6 tap filter, and the compression improvement for the various 6 tap adaptive filters is less than 1% better than the original proposal. A goal was to find good predictors for the choice of interpolation filters to avoid calculation of the cost function in the encoder. The contributor states that little correlation is found spatially between best filters, and hence assumes that good predictors will be hard to find. The conclusion is that the high encoder complexity does not justify this scheme for real-time applications. No IPR statement on this contribution as it is for Information.

JVT-C059 “New Results on Adaptive Interpolation Filter” by Thomas Wedi, Institute of Communication Theory and Signal Processing. The contributor has implemented his original proposal into JM2 and gives additional results. Average compression efficiency improvements for 6 and 8 tap filters are 8.7/6.6 % for 1 reference frame and 6.1/4.5 % for 5 reference frames for the tested sequences. For the sequences that are part of the common test conditions, the corresponding numbers are 7.0/4.9 % for 1 reference frame and 4.8/3.2 % for 5 reference frames. The contributor proposes inclusion of adaptive interpolation in high complexity profiles. The IPR statement is 2.2.1.

Contribution on filter length adaptation and complexity reduction

JVT-C052 “Adaptive MC Interpolation Filter for Complexity Reduction” by Kazushi Sato, Teruhiko Suzuki and Yoichi Yagasaki, Sony Corp. The contributors propose to switch between three filters of length 6, 4 and 2 depending on block sizes and picture types. Three solutions are investigated giving complexity reduction for a small compression loss.  The solution that is favored most in the document uses 6 tap on 8x8 blocks and 4 tap on 4x4 blocks with a minimum loss compared to all 6 tap filters. The IPR statement is 2.2.

JVT-C104 “4 Tap Motion Interpolation Filter” by Jill Boyce and Cristina Gomila, Thomson multimedia. The contributors proposes to use 4 tap filter in a complexity constrained profile. The contributor shows that the loss due to the shorter filter is small compared to adding more reference frames or B frames. The IPR statement is 2.0.

JVT-C105 “Block Boundary Mirroring for Motion Interpolation” by Ulrich Benzler and Michael Wollborn, Ulrich Benzler and Michael Wollborn. The contributor proposes to tentatively adapt Block boundary mirroring as used in MPEG4 to reduce the amount of memory accessed to do interpolation for a macroblock. The MPEG results show 0.05 dB/3.8% loss by using this technique. The IPR statement is 2.2.1.

JVT-C037 “Full 16-bit implementation of ¼ pel motion compensation” by Frank Bossen, DoCoMo Communications Laboratories USA, Inc. The contributor demonstrates that the current interpolation filters can be implemented with 16 bit using ads and shifts instead of multiplies. The contribution is for information.
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