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Abstract

This contribution provides the cross-verification for Qualcomm’s simplified adaptive intra smoothing method originally proposed in JCTVC-C234 [1]. Qualcomm’s test results are verified by Samsung with consistent BD-rate saving and similar encoding/decoding time.
1 Experimental experiments
The experiments are tested with the common conditions as defined by HEVC TM Testing Conditions in JCTVC-C500 [2] and CE 10 description [3]. 

Two methods proposed by Qualcomm are cross-verified in this document.
· QC_MFIS:           mode dependent Intra Smoothing without signaling

· QC_MDHIS:        hybrid signaled adaptive and mode dependent intra smoothing
In our results, BD-rate totally matches with proponent data, encoding/decoding time measurement shows very similar tendency with proponent data.

Test results of QC_MFIS of QC_MDHIS methods are summarized respectively in Tab.1 and Tab.2 in Appendix. 

The results show QC_ MFIS method achieves 0.3% BD-rate saving in HE_intra configuration and 0.7% BD-rate saving in LC_intra configuration with almost same encoding/decoding time comparing to anchor.
The results show QC_MDHIS method achieves 0.5% BD-rate saving in HE_intra configuration and 0.9% BD-rate saving in LC_intra configuration with almost same encoding/decoding time comparing to anchor.
The results show QC_MDHIS achieves best coding gain among all methods tested in CE13.
2 Conclusion

In this document, Qualcomm’s CE13 test results are verified with consistent BD-rate saving and similar encoding/decoding time by Samsung. The hybrid adaptive intra smoothing achieve achieves 0.5% BD-rate saving in HE_intra configuration and 0.9% BD-rate saving in LC_intra configuration with almost same encoding/decoding time comparing to anchor.
In the unified directional intra prediction in the current HM, bi-linear interpolation is applied to predict pixels in fractional positions, which also provides smoothing effects. But for prediction of pixels in the integer positions, no filtering is applied. Because 1-2-1 filter is used for intra prediction in AVC, it is necessary to include reference pixel smoothing for HEVC Test Model to achieve best coding performance. 

We recommend adopting hybrid adaptive intra smoothing method (QC_MDHIS) in the next version of HEVC Test Model.
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Appendix: Detailed data of test results
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