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1 Background

In the development of H.263 it was that especially for large QP values the chroma artefacts became specially annoying.  As a result a modified QPchroma was introduced.  This tool is also carried over to TML-4 (see 4.3.3).  The main benefit is reduction of large area chroma shift and visible chroma blocks.

Recently it has been noticed that some of the chroma-rich sequences spend relatively many bits on chroma.  We have therefore tried a chroma quantization scheme that both saves bits and maintains the benefits mentioned above.

2 Chroma quantization scheme

· The chroma DC coefficients (see TML-4 4.2) use QPchroma defined in 4.3.3

· For the chroma AC coefficients we use a larger quantization parameter: QPchroma = QPluma +2 (clipped to maximum 31)

The effect of this  change is reduced bitrate and lower PSNR for chroma.  On the other hand, since we still use the finer quantization for chroma DC coefficients the subjective chroma quality seems to be practically unchanged.  The reason for this is most probably that the human visual system is less sensitive to high frequency of chroma.  The reduced PSNR comes from coarser quantization of high frequency coefficients which are not clearly visible anyway.

3 Simulation results and tape demonstration

In q15k28.xls there are RD curves showing total bitrate vs. luma PSNR with and without the new quantization scheme for chroma (see "TML4, Cpred" and "TML4, Cpred, JustQPc") .  There is seen to be a gain ranging from marginal to about 1 dB (Mobile for low bitrates).

There are also curves indicating the drop in chroma PSNR.  It is seen to be typically 1 dB but since the PSNR loss comes from higher frequency coefficients, the assumption is that the subjective impact is negligible.

The split screen pictures below show two examples of reconstructed pictures from chroma-rich sequences.  Use of lower QP for AC coefficients are shown on the right side.  Mobile was coded with QP=19 (for luma) and Paris with QP=25.  Other comparisons may be demonstrated on a PC.
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