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Summary

This document is provided for discussion during the VQEG meeting in Phoenix (25-29 April 2005). In this document, we propose to use RGB24 as the color space in the video sequences for the MM tests. 

Discussion

Using a diagram posted on the MM forum by Damien Bayart (BT) as the starting point, color space conversion is discussion and an updated diagram is proposed in Figure 1. 
CASE 'Store Sequences in YUV':

1. D1 sources such as VQEG FRTV-I sequences are in YUV 4:2:2 so after 'New Source files' and before 'Encoding YUV 420', a 4:2:2 to 4:2:0 conversion is done, usually internally by encoders. The fact that this not considered as a color conversion is questionable. Maybe this is not a color space conversion strictly speaking but it's still a modification of color information (yellow tag in Figure 1).

2. Output of 'HRCs bitstreams' is YUV 420, so again information modification is required to go to YUV422 with Capture Method 1 and 2 (yellow tag).

3. Capture method 2 to RGB can also include all post-processing introduced by players.

4. In this scheme, viewers will see RGB but models will see YUV, i.e. strictly speaking models and viewers don't see the same information. Whether models will work INTERNALLY in RGB or YUV is irrelevant for the process for obtaining the test files, i.e. the internal process(es) in a model will be different depending on the model, i.e. case-by-case situation, so we can not or should not assume anything on that point.


CASE 'Store Sequences in RGB':

1. The conversion 'RGB to YUV' put before 'Encoding' is internal to some encoders. So that color conversion should be considered as part of the encoding process itself as not all encoders work in the same color space.

2. The RGB to YUV put before 'Model Processing' is again an internal process performed by objective models. It is not a processing applied to obtain the test files. Even if I believe that most (if not all) perceptual models work in YUV color space, this process of color conversion is a case-by-case situation. So this 'RGB to YUV' conversion should be removed.

3. Viewers will see RGB and input to models will also be RGB, i.e. models and viewers will see the same information as input.

It is clear that whether RGB or YUV is chosen, color space conversion is unavoidable. We therefore argue that practical application should drive our choice of the color space. RGB24 is likely to be the color space in which degraded files will be available in real-world applications, at least for the types of applications we classified as 'multimedia' applications. Thus, RGB24 should be used, even if models apply an internal RGB-to-YUV conversion. 
Conclusion and proposal

From these updated/proposed diagrams, we conclude that:
- in the case 'store sequences in YUV', models and viewers won't see the same information
- in the case 'store sequences in RGB', models and viewers will see the same information

In conclusion, we propose to use RGB24 as the color space in video sequences for the MM tests.
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Figure 1 - YUV vs. RGB
