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1.  Introduction

At the November 2004 meeting of ITU-T SG16, contribution COM16-D6, “Dark” Macroblocks for Improved Computational Efficiency, was considered in a joint meeting under Q1 and Q6 (VCEG), responsible for Rec. H.264.
As noted in the WP2 report of that meeting in TD-74 (PLEN), “It was agreed that Q.1 wishes to add a MaxSKIPPED parameter to H.241, and invites a detailed contribution at the next meeting.” 

This contribution provides the requested details, and is proposed for inclusion in a revised Rec. H.241 at the July/August 2005 meeting of SG16.
The contributors note that Rec. H.264 already defines the term “skipped macroblock” (in section 3.122/H.264), and that as a result there was possible confusion between the “MaxSKIPPED” parameter proposed in COM16-D6 and the “skipped macroblocks” of H.264.  To avoid this confusion, we have changed the term “MaxSKIPPED” to “MaxDarkMBPS”.  This is a purely editorial change for clarity – the substance is the same.

2.  Change to section 8.3.2.4/H.241 

The text of this section is modified from a “shall” to a “may” because the CustomMaxMBPS parameter, when used together with the new MaxDarkMBPS parameter, does not directly determine the maximum decoder processing rate, but is used together with MaxDarkMBPS to determine this. 

In the case that both CustomMaxMBPS and MaxDarkMBPS are signaled, it is preferable (but not necessary) that the encoder use the result of the MaxDarkMBPS procedure (which takes into account the value of CustomMaxMBPS if signaled) instead of the result of this procedure.
The CustomMaxMBPS parameter may continue to be used as before, either by itself, or by encoders that are not aware of the new MaxDarkMBPS parameter when both CustomMaxMBPS and MaxDarkMBPS are signalled – however encoders that understand both parameters will be able to transmit video at a higher rate.

 [Begin Change]

8.3.2.4
H.264 CustomMaxMBPS processing rate parameter
The optional CustomMaxMBPS parameter permits a decoder to signal that it is capable of decoding video at a higher rate than required by the signalled Level. Encoders may use this knowledge to, for example, send pictures of a given size at a higher frame rate.

Table 6/H.241 ( H.264 Capability Parameter – CustomMaxMBPS

	Parameter name
	CustomMaxMBPS

	Parameter description
	CustomMaxMBPS is the maximum macroblock processing rate, in units of 500 macroblocks per second.

This optional parameter, when present, may be considered by the encoder to replace the MaxMBPS value in Table A.1/H.264 for the signalled Level. The value of (CustomMaxMBPS × 500) shall not be less than the value MaxMBPS for the Level given in Table A.1/H.264.

	Parameter identifier value
	3

	Parameter status
	Optional.

This parameter shall appear at most once in each Generic Capability.

	Parameter type
	unsignedMin

	Supersedes
	This field shall not be included.


…

[End Change]
3.  New section 8.3.2.8/H.241 - H.264 MaxDarkMBPS processing rate parameter

This new section defines the MaxDarkMBPS parameter and gives an example of its use.

The entire section is an addition.

 [Begin Change]

8.3.2.8
H.264 MaxDarkMBPS processing rate parameter
The optional MaxDarkMBPS parameter permits a decoder to signal that it is capable of decoding video containing dark macroblocks at a higher rate than required by the signalled Level. Encoders may use this knowledge to, for example, send pictures of a given size at a higher frame rate.
Dark macroblocks are defined as H.264 macroblocks having mb_type equal to P_Skip or P_L0_16x16 for which weighted_pred_flag, CodedBlockPatternLuma, CodedBlockPatternChroma, mvL0[ 0 ], and mvL0[ 1 ] are all equal to 0.
All other macroblocks are considered normal macroblocks.

Table 9b/H.241 ( H.264 Capability Parameter –MaxDarkMBPS
	Parameter name
	MaxDarkMBPS

	Parameter description
	MaxDarkMBPS is the maximum number of dark macroblocks per second the decoder can process under the assumption that all macroblocks are dark macroblocks, in units of 500 macroblocks per second.

When this optional parameter is present the value of MaxMBPS in Table A.1/H.264 for the signalled Level should be considered by the encoder to be equal to the result of the following procedure:

1. If the optional parameter CustomMaxMBPS is signalled, set a variable MaxMacroblocksPerSecond equal to the value (CustomMaxMBPS × 500).  Otherwise, set MaxMacroblocksPerSecond equal to the value of MaxMBPS for the Level given in Table A.1/H.264.

2. Set a variable Pnormal to the proportion of normal macroblocks in  picture n.

3. Set a variable Pdark to the proportion of dark macroblocks in picture n .

4. The value of MaxMBPS in Table A.1/H.264 for the signalled Level should be considered by the encoder to be equal to:
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The encoder should recompute this value for each picture.

The value of (MaxDarkMBPS × 500) shall not be less than the value MaxMBPS for the Level given in Table A.1/H.264, and if CustomMaxMBPS is signalled, shall not be less than the value (CustomMaxMBPS × 500).

	Parameter identifier value
	7

	Parameter status
	Optional.

This parameter shall appear at most once in each Generic Capability.

	Parameter type
	unsignedMin

	Supersedes
	This field shall not be included.


8.3.2.8.1 H.264 MaxDarkMBPS example (informative)

This subclause does not form an integral part of this Recommendation.
For example, suppose a Level 1.2 capable decoder (MaxMBPS = 6000) with a signalled MaxDarkMBPS value of 120 (a processing rate of 60,000 dark macroblocks per second) is receiving XGA video (1024x768 luma samples per picture), which contains 3,072 luma macroblocks per picture, and that only a mouse cursor is moving in the video scene.  (This example assumes the decoder has a CustomMaxFS value that permits this picture size.)  

Suppose further that encoding the mouse cursor region requires only 4 macroblocks in a particular picture, so all other macroblocks can be dark macroblocks.  The procedure described above yields a MaxMBPS of 59,305 macroblocks per second (1÷((4÷3072)÷6,000)+(((3072-4)÷3072)÷60,000)).  
This would permit the encoder to generate the next picture after an interval of 51.8 ms (3072÷59,305), corresponding to an instantaneous frame rate of 19.3 Hz (59,305÷3072), compared to an interval of 512 ms (3072÷6000), corresponding to an instantaneous frame rate of only 2.0 Hz without the use of MaxDarkMBPS.
[End Change]
___________________________
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