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Abstract

This contribution is to raise some issues to be discussed on the selection of coding tools for HM according to simulation results we have done using TMuC.
1 Introduction

As the result of test model discussion in the last Geneva meeting, the group agreed to define HEVC Test Model (HM) with minimum set of coding tools those can jointly provide sufficient coding gain. Significant efforts on TE12 should be discussed at this meeting to identify how much coding efficiency and complexity can be seen per each TMuC tool. However, we identified some issues to be discussed before selecting tools for HM to create reliable starting point for the future standard.
2 Issues on the selection of tools for HM

2.1 reliability on low complexity experiment results

Regarding the LCEC, we found that TMuC before version 0.7.4 has not optimally been implemented especially when MDDT is turned off. An example of our experiment results using TMuC version 0.7.0 is shown. In this test we used our proposed settings as the reference and the proposed settings without RDOQ for the comparison. The test was done using TMuC 0.7.0 software with first 2 second of test sequences.
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  According to the results, encoder without RDOQ performs 10% better on random access case, and around 20% better on low delay case. It means that some combinations of tools with LCEC might provide unexpected results when TMuC version 0.7.3 or earlier is used, thus TE results on low complexity settings with TMuC version 0.7.3 or earlier should be carefully studied.

3.2. dependency of coding performance with video resolutions

As the essential target of HEVC standard is high resolution video signals such as HDTV or higher, coding tools which performs well only in low resolution cases such as Class C and/or D should be carefully studied. An example of our experiment results is shown blow. In this test we used our proposed high efficiency settings as the reference and the proposed settings with 6 tap DCT-IF for the comparison. The test was done using TMuC 0.7.0 software with first 2 second of test sequences.
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  According to the results, the improvement of the tested tool is significant only for Class C/D cases which bias overall coding performance, but the improvement for Class A and B cases are very limited. For the selection of coding tools for HM, not only overall coding performance but also dependency of coding performance with video resolutions should be taken into account.

2.2 complexity vs performance

  The complexity of starting point of HM should be independent of the complexity of TMuC. For example, more Intra prediction directions provides better coding performance and higher complexity, while less intra prediction directions gives worse coding performance but lower complexity. 

  In the last Geneva meeting, we agreed that the „Test Model“ will contain only the minimum set of well-tested tools that together form a coherent design that is confirmed to show good capability, and in regard to the evaluation of tools that are already in the TMuc, the inclusion of something in the „reference configuration“ setting should not be constructed as a selection of technology that needs less analysis and justification than any other feature.

  Thus, for example, the number of intra prediction directions of TMuC should not be the starting point of HM, because the default TMuC settings might not be the optimal complexity-performance balance point. We propose using less complexity point as the starting point of HM, and if it is proved that some coding tools including addition of intr a prediction directions provides coding performance improvement with reasonable complexity increase, then HM could have such coding tools.

3 Conclusions

　We proposed settings for the starting point of HEVC Test Model (HM) which follows “one tool per one functionality” concept and shows excellent coding performance (3-4% BD-rate degradation for high-efficiency inter coding conditions relative to B300 anchor), while reducing encoding time more than half and making decoding time to be around 1/3 compared with B300 condition. 
  We also raise some issues to be discussed on the selection of coding tools for HM as follows:

· TE results on low complexity settings with TMuC version 0.7.3 or earlier should be carefully studied.

· Not only overall coding performance but also dependency of coding performance with video resolutions should be taken into account.

· Complexity-peformance balance of TMuC should not be the starting point of HM.
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