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1. Introduction
H.264 INTRA prediction models are applied in the JSVM1 enhancement layer INTRA prediction and the I_BL model is added. For I_BL, the corresponding encoded macroblock information in layer k can be used to process the INTRA prediction of current macroblock in the layer k+1. By using I_BL, on some occasions, better efficiency of prediction and encoding can be achieved.
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Figure 1  H.264 luma 16(16 INTRA prediction
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Figure 2   H.264 luma 4(4 INTRA prediction
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Figure 3   H.264 chroma 8(8 INTRA prediction
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Figure 4  I_BL INTRA prediction
2. Improving enhancement layer intra prediction
In order to make the best of the encoded macroblock information in the lower layer to process INTRA prediction of current macroblock and to get better efficiency of prediction and coding, we improve the INTRA prediction method in JSVM1. As shown in figure 1, 2and 3, except for I_BL, the INTRA prediction in JSVM1 uses only the left pixel column and the up pixel row of current macroblock. The right pixel column and the bottom pixel row cannot be available in the same layer. However, when processing the INTRA prediction of enhancement layer, all of the pixel information in the lower layer is available to do enhancement INTRA prediction. I_BL is such an example. Therefore, we suggest a method to improve the enhancement layer INTRA prediction method. Our improving method can be illustrated by figure 4. When processing the INTRA prediction of enhancement layer, besides using the left pixel column and the up pixel row of current macroblock in the same layer, the right pixel column and the bottom pixel row of the macroblock in the lower layer corresponding to the current microblock can be used too, or the left pixel column of the nearest right macroblock and the up pixel row of the below nearest macroblock in the lower layer corresponding to the current macroblock can be used too.


[image: image5]
Figure 4   Enhancement INTRA prediction reference pixel 

Some different styles can be carried out. Three examples are given below. The right information and the bottom information described below is named as the right pixel column and the bottom pixel row of the microblock in the lower layer corresponding to the current microblock. As shown in figure 5, the DC INTRA prediction may be as following. (1) The left and up information can be applied to predict the whole macroblock; (2) The right and bottom information can be applied to predict the whole macroblock; (3) The right and up information can be applied to predict the whole macroblock; (4) The left and bottom information can be applied to predict the whole macroblock; (5) The left and up and right and bottom information can be applied to predict the whole macroblock. For example, the average value can be the predictor value .As shown in figure 6, the Horizontal INTRA prediction may be as following. (1) The left information can be applied to predict the whole macroblock; (2) The right information can be applied to predict the whole macroblock; (3) The left information can be applied to predict the left half macroblock and the right information can be applied to predict the right half macroblock. Or the left and right information can be applied to predict the whole macroblock, for example, the average value can be the predictor value. As shown in figure 7, the Vertical INTRA prediction may be as following. (1) The up information can be applied to predict the whole macroblock; (2) The bottom information can be applied to predict the whole macroblock; (3) The up information can be applied to predict the up half macroblock and the bottom information can be applied to predict the bottom half macroblock. Or the up and bottom information can be applied to predict the whole macroblock, for example, the average value can be the predictor value.
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Figure 5  Enhancement DC prediction
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Figure 6 Enhancement Horizontal prediction
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Figure 7 Enhancement Vertical prediction
Certainly, when processing the enhancement INTRA prediction as described above, both the current macroblock in the enhancement layer and the corresponding macroblock in the lower layer must be INTRA model. Moreover, when considering the spatial scalability and processing the enhancement INTRA prediction as described above, the picture in the lower layer must be upsampled firstly.

Three selective methods including complicated method and simple method and substituting method may be considered. 

(1) Complicated method: adding eight INTRA prediction models to JSVM1, including DC1, DC2, DC3, DC4, Horizontal1, Horizontal2, Vertical1 and Vertical2.
(2) Simple method: adding three INTRA prediction models to JSVM1, including DC4, Horizontal2 and Vertical2.
(3) Substituting method: any INTRA prediction model is not added to JSVM1. However, the DC prediction uses only DC4 model and the Horizontal prediction uses only Horizontal2 model and the Vertical prediction uses only Vertical2 model.
3. Objective Compression Performance
Sequence: news

Frames: 30

Frame rate: 

          Layer 0:   QCIF   7.5Hz

          Layer 1:   QCIF   15Hz

          Layer 2:    CIF   30Hz

Substituting method.

	new
	psnrY
	psnrU
	psnrV
	bitrate
	
	
	

	
	39.7107
	42.23
	43.5481
	363.6
	
	352x288 @ 30.

	
	40.021
	42.489
	43.737
	313.83
	
	352x288 @ 15.

	
	40.4531
	42.8581
	44.0568
	256.845
	
	352x288 @ 7.5

	
	36.9385
	39.538
	40.8484
	75.555
	
	176x144 @ 15.

	
	
	
	
	
	
	
	

	old
	psnrY
	psnrU
	psnrV
	bitrate
	
	
	

	
	39.7153
	42.2376
	43.5528
	363.945
	
	352x288 @ 30.

	
	40.0261
	42.4866
	43.7524
	314.265
	
	352x288 @ 15.

	
	40.459
	42.8376
	44.0617
	257.3475
	
	352x288 @ 7.5

	
	36.9419
	39.546
	40.8439
	75.615
	
	176x144 @ 15.
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4. Conclusions:

An improving enhancement INTRA prediction method is given in this contribution. By using the information of the corresponding macroblock and of its surrounding in the lower layer, the enhancement encoding efficiency can be improved. The added computation complexity is very small.
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