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Abstract

This submission proposes a claimed simplification to the standard by the removal of monochrome chroma format.  It contends that the gain from adding specific monochrome support versus coding monochrome material in 4:2:0 is likely quite small, and in any case only applies to a small fraction of video source material.  The proposal recommends removing the mode, or performing further study to measure the actual gain for a future decision.
1 Description
Four chroma_format_idc encodings are specified in the present working draft ([1]):  monochrome, 4:2:0, 4:2:2, and 4:4:4.  Given that simplification is one of the goals of HEVC, the inclusion of ‘monochrome’ in that list can be questioned.  Unlike the other chroma encodings, monochrome has no quality gain relative to 4:2:0 which is generally accepted as the most typical chroma format.  Its inclusion is simply a matter of coding efficiency, and possibly a signalling method of source material format.  So it is reasonable to ask what the coding gain is, how much its inclusion complicates the working draft, and thereby determine whether its inclusion is justified.
In general, the chroma formats other than 4:2:0 have not been included in the working draft syntax yet.  As such, there is no baseline for monochrome encoding.  However, using AVC as a guide, a non-exhaustive list of the expected changes would be:
· No pcm_sample_chroma syntax elements

· No intra_chroma_pred_mode syntax elements

· Chroma CBF always inferred to be a 0

· alf_chroma_idc inferred to be 0

· chroma_log2_weight_denom inferred to be 0
· chroma_weight_l0/l1_flags inferred to be 0

· chroma downloaded quant tables not present
· sao_flag_cb/cr inferred to be 0

This is a rather substantial list of conditional elements just for this mode.  Moreover, syntax parsing changes at the slice data level have to be reflected in both CABAC and stream parsing, which are often separated in hardware, thus requiring more testing for a mode which will not be used in many applications.
The gain achieved by these changes is presently unknown, but there is reason to believe it would be very small.  The savings for inter CUs is simply two bins per coding unit (cbf_cr/cb = 0), to which CABAC would quickly adapt.  Intra CUs would have those two  bins plus a single bin for the chroma spatial mode.  Again, CABAC adaptation would minimize the loss.  An experiment for the next meeting could provide the exact numbers, but they’re likely to be insignificant.  The only case in which a substantial monochrome mode gain is expected would be for PCM mode.
2 Conclusions

The HEVC standard has been considerably simplified through the removal of interlace tools and by choosing a single entropy coder.  The removal of monochrome mode is not on the same order as those, but it’s an optimization for a significantly smaller set of source material.  It would seem difficult to justify removing interlace tools on one hand but keeping monochrome mode in the same standard.

This proposal recommends its removal.  Short of that, further study of monochrome coding gains is encouraged.
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