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Introduction

This contribution is a verification for the residue color transform proposal presented by Samsung in the previous meetings [1]; in the meanwhile, it proposes a simple modification to further improve the coding performance. 

In earlier proposals [1], Samsung introduced a color conversion step into the coding loop for prediction residuals, and has demonstrated promising results. However, the color conversion process used in [1], i.e., YCoCg [2], is a lossy transform; in other words, the residual color conversion method can not be used for lossless since the inverse YCoCg transform can not reconstruct the original RGB values. So, to achieve lossless coding performance, the residuals color transform will have to be skipped.

In this proposal, we replaced the YCoCg color conversion process with the reversible color conversion YCoCg-R [2]. Therefore, the lossless coding case can also benefit from the residual color conversion technique. In the same time, there is no negative impact on the coding performance for the lossy coding case. Since YCoCg-R color conversion introduces one more bit for each of the Co and Cg component, an important change need be made for the lossy coding to the quantization process of the Co/Cg components; the corresponding chrominance quantization parameter should be increased by “6” to balance this intermediate bit depth extension.

Experiments

For a group of HD resolution materials, the lossless compression ratio is improved significantly with the in-loop YCoCg-R color conversion. Since the in-loop color conversion is optional, it is always possible to turn it off for some video data, where direct-RGB coding can give better results. The sequences are coded as IPPP.
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In the same time, the YCoCg-R conversion does not introduce any negative impact on the coding performance for the lossy coding case. As shown in the RD curves for the Y component, the coding performance difference between in-loop YCoCg and in-loop YCoCg-r is very small for the lossy cases. YCoCg-R tends to be a little better when the bitrate is high (or the quantization parameter is small). And, they are both much better than the direct YCoCg-R coding without any residual color conversion. The sequences are coded as IBBP for the lossy test at QP 18, 24, and 30. The PSNR values were calculated in the YCoCg-R color space, which is a rough approximation of YCbCr we are used to.

Discussion

The experiments first verified that the residual color conversion (with either YCoCg or YCoCg-R) performs significantly better than the direct YCoCg coding and secondly showed that the residual color conversion with YCoCg-R can be beneficial to the lossless coding mode. (The reversible color transform has been applied by Samsung in their new proposal to be presented in the Redmond meeting.) 

It is requested that the JVT adopt the residue color transform with YCoCg-R into the FRExt.
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