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1 Background

For intra blocks TML-4 uses different prediction modes for luma, whereas chroma prediction has only one mode regardless of the picture content.  It has been suggested before that it might be useful to deduct chroma prediction modes from luma prediction and thereby obtain some coding gain without additional signaling of chroma modes.

2 Determination of chroma prediction based on luma prediction modes

Intra coding of luma may be based on 16x16 blocks and 4x4 blocks whereas chroma is always macroblock based due to the additional 2x2 transform of DC-coefficients.  With the present scheme the  8x8 chroma blocks may have 3 different prediction modes: DC, vertical and horizontal.  They are similar to modes 0, 2 and 4 defined in 3.4 of TML-4.  The modes are also illustrated in the figure below where DC prediction means to predict all pels in the block by (S0 + S1)/16, S0/8, S1/8 or 128 in a similar way as described in 3.4.1 in TML-4.


2.1 Luma coding 16x16 based

· If luma prediction is vertical, chroma prediction is also vertical

· If luma prediction is horizontal, chroma prediction is also horizontal

· If luma prediction is DC or plane, chroma prediction is DC

2.2 Luma prediction 4x4 based

According to TML-4 each 4x4 luma block may have 6 different prediction modes (see 3.4 in TML-4).  The luma modes for the whole macroblock are used to define the chroma mode for the macroblock in the following way:

· Compute the sum  
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  where Map() is a table defined as:

        Luma_mode:     0 1 2 3  4  5

        Map(luma_mode):0 1 1 0 -1 -1

· If S>4 vertical prediction is chosen for chroma

· If S<-4 horizontal prediction is chosen for chroma

· Otherwise DC prediction is chosen for chroma

If this procedure results in vertical prediction and the block is at the upper end of the frame, prediction is changed to DC.  Similarly, if the procedure results in horizontal prediction and the block is at the left edge of the frame, prediction is changed to DC.

3 Simulation results and performance gain

Simulations show a marginal gain in chroma PSNR using the new prediction scheme.  More important the RD curves (see "TML4" and "TML4, Cpred" in q15k28.xls) showing total bitrate vs. luma PSNR show a bitsaving of up to 3 %.   

Taking into account the moderate complexity cost for the new chroma prediction it seems worth wile to include.







S0





S1








_1026201058.unknown

