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1 Background

In H.264 luma motion vectors are defined with ¼ pixel resolution.  The same vectors are used to calculate chroma predictions.  Since chroma is defined with  half the resolution of luma this means that the vectors for chroma prediction are defined with 1/8 pixel resolution.

Chroma prediction in H.264 is performed with bilinear interpolation taking the 1/8 pixel vectors into account.  This does not seem to be very complex, close investigation reveals that the chroma interpolation may use as much as 5 % of the total decoder capacity.  This document proposes a simplified method of inter chroma prediction.

2 Simplified prediction

We want to reduce the chroma vector resolution from 1/8 chroma pixel to ½ chroma pixel.  Assume that the luma vector for a block is (Vhor,Vvert) in ¼ luma pixel units.  We want to calculate the corresponding chroma vector (VChor,VCvert) in ½ chroma pixel units:

VChor = (Vhor + 2)>>2

VCvert = (Vvert + 2)>>2

In the figure below we have indicated chroma integer and ½ pixel positions.  A,B,C are integer chroma positions whereas a,b,c are ½ pixel chroma positions.

   A   a   B

   b   c

   C

· VChor is even and VCvert is even:
Use integer prediction

· VChor is odd and VCvert is even:
a = (A + B +1)>>1

· VChor is even and VCvert is odd:
b = (A + C)>>1

· VChor is odd and VCvert is odd:
c = (B + C)>>1

The variation between rounding and truncation is used to avoid drift in the chroma interpolation.

3 Simulation results

Test conditions similar to the ones in H.264 are used.  However, the QCIF sequences are replaced by the corresponding CIF sequences.  Frame rates and Qp values are kept the same.  So far the method has been implemented on the Tandberg encoder platform, but we are in the process of implementing it in the reference encoder.

Avsnr prerformance relative to H.264 for the different sequences are listed in the table.

	Sequence
	Bitrate for new entropy coding compared with CAVLC (%)

	Container
	0.07

	Foreman
	0.29

	News
	0.44

	Silent
	0.14

	Paris
	0.32

	Mobile
	5.50

	Tempete
	3.29

	Average
	1.44 ( 0.25% for the first 5 sequencies)


Especially Mobile show a significant loss.  This is not unexpected since this sequence is both chroma rich and has much high frequency chroma content.  

4 Complexity estimation

In order to do complexity estimations we have so far implemented the simplified chroma interpolation in our real time codec.  The processing unit is a Tri-media pnx 1500 chip.  For complexity estimation we have perfomed an emulation so that we can count processing cycles used for different functions.  In both cases, a highly optimized decoder software has been used.

Qp = 32 has been used.  Average number of cycles/frame for decoding of each sequence have been counted.  

	Sequence
	Reduction of total number of cycles with the simplified chroma interpolation compared with H.264(%)

	Container
	-2.4

	News
	-1.6

	Foreman
	-2.1

	Silent
	-2.2

	Paris
	-1.2

	Average
	-1.9


Mobile and Tempete are not included here.  Since these 2 sequences produce more bits with the simplified chroma interpolation the number of cycles for decoding will also increase due to that (more chroma coefficients coded etc).
5 Conclusions

The simplified chroma interpolation results in roughly 2% reduction in computer cycles for decoding.  For 5 out of 7 sequences performance loss is marginal.  For the remaining 2 sequences the coding loss is significant.  However, the chroma content of the 2 sequences is not considered to be typical.

It is proposed to include the method into future work towards less complex encoding/decoding.
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