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The Status:

At several places throughout H.264/AVC integer averaging is used. For instance, when calculating Intra predictors, we do use rounding. For instance:

 8.5.1.6
Mode 5: vertical-right prediction

 This mode shall be used only if all A, B, C, D, I, J, K, L, M are

 inside the slice.  This is a 'diagonal' prediction.

 –
a, j are predicted by 


(M + A + 1)  1

 –
b, k are predicted by


(A + B + 1)  1

when calculating non weighted bi-prediction, we also use rounding:

         8.4.2.3.1  Default weighted sample prediction process

…

For macroblocks or partitions coded using bi-prediction, including skipped macroblocks and direct mode macroblocks or partitions, if weighted_bipred_explicit_flag is equal to zero and weighted_bipred_implicit_flag is equal to zero, the two predictions are combined into a single predictor using the following formula.


P = ( P0 + P1 + 1 ) >> 1

where

P0 = list 0 reference prediction block [Ed. Note: Not a defined term.  What does it mean?]
P1 = list 1 reference prediction block
 while for quarter sample luma interpolation" we do not use rounding:

8.4.2.1 Quarter sample luma interpolation"

 ....

 –
The samples at quarter sample positions labelled as

 ‘a’, ‘c’, ‘d’, ‘n’, ‘f’, ‘i’, ‘k’ and ‘q’ shall be obtained by averaging with

 truncation the two nearest samples at integer and half sample positions

 using: a=(G+b)1, c=(H+b)1, d=(G+h)1, n=(M+h)1, f=(b+j)1,

        i=(h+j)1,  k=(j+m)1 and q=(j+s)1.

 ....

_____________________________

This seems a very minor issue, since from a mathematical point of view the accuracy is the same either way. Still, things should be done consistently throughout the whole document.

Besides the consistency point there is an other more important one. Most (maybe all) of the general purpose processors or DSP’s on the market, that provide an averaging instruction within their instruction set, calculate: 

reg0 = (reg1 + reg2 + 1) / 2

For instance, the Intel-Pentium processor has an MMX instruction called “pavgb”, calculation the above including the rounding 1. Since one MMX register carries 8 byte, these 8 byte can be averaged in one cycle. 

Doing the same with non dedicated instructions gets difficult, since the intermediate result (reg1 + reg2) has 9 bit and can therefore not be calculated in parallel for 8 bytes, but only for 4 bytes. Additionally unpack/pack operations are needed to unpack the 8 byte pixels into a 16 byte reprensentation and back. The whole code function becomes quite complex and ends up to be at least 6 times slower than using the dedicated averaging instruction.

An other issue is the fact, that up to now “quarter-pel interpolation” and “non weighted bi-prediction” have exactly the same algorithm except for the rounding 1. So, if not for this difference, an identical function or piece of hardware could be used for these two operations.

The Proposal:
It is proposed to include the “rounding 1” in all averaging operations in H264/AVC, and in particular in the quarter-pel interpolation. 
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