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Abstract:
For I_BL prediction, since the human visual system is less sensitive to chrominance than to luminance, so different upsampling filter can be used on luminance and chrominance. The proposal uses a simple upsample filter [-1 5 5 -1]/8 to replace the original 6 taps filter on chrominance. And for residual prediction, The proposal uses the filter [-1 5 5 -1]/8 as the residual upsampling filter on both luminance and chrominance, or uses the filter [-1 5 5 -1]/8 as the residual upsampling filter on luminance and the filter [1 1]/2 on chrominance.
1.  Introduction
As we know, the base layer uses the same intra prediction technique as h.264 in JSVM3. But a new prediction mode was added in enhancement layer: I_BL mode. The I_BL mode is a prediction mode that uses the corresponding macroblock of the spatially lower-resolution layer to predict the current macroblock in the enhancement layer, Just like showing in figure 5.
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Figure 5  I_BL prediction mode
And also as we know, the residual prediction on enhancement layer just likes the I_BL mode in intra prediction. It also uses the corresponding residual block of spatially lower-resolution layer to predict the current residual block.   

    For spatial scalability, because the different layers have different resolution, so the macroblock or residual block of lower-resolution layer should be upsampled to predict the macroblock or residual block of higher –resolution layer. In jsvm3, the upsampling filter in I_BL mode is [1,-5,20,20,-5, 1]/32,and the upsampling filter in residual prediction is [1 1]/2.In I_BL mode the luminance and chrominance use the same upsampling filter, and so do the residual prediction.
2.  Spatial upsampling filter
During the process of upsampling in I_BL mode, the luminance and chrominance both use the same upsampling filter, a complex 6 taps filter. Since the human visual system is less sensitive to chrominance than to luminance, so the upsampling filter on chrominance could be simple than the upsampling filter on luminance
But the upsampling filter in residual prediction is just a 2-tap filter, so we think it is too simple to get the good coding performance. 

During the process of encoding multi-layer, the high layer should use the information of the lower layer to reduce the redundancy and improve the coding efficiency. For example, the technologies such as I_BL mode, residual prediction and motion vector prediction, are all used in SVC. For spatial scalability, in order to do the I_BL prediction and the residual prediction in the enhancement layer, the macroblock of lower layer should be upsampled. In JSVM3, the upsampling filter in I_BL mode is [1,-5,20,20,-5, 1]/32, and the upsample filter in residual prediction is [1 1]/2. The luminance and chrominance use the same upsampling filter for both I_BL prediction and residual prediction.
For I_BL prediction, since the human visual system is less sensitive to chrominance than to luminance, so different upsampling filter can be used on luminance and chrominance. We use a simple upsample filter [-1 5 5 -1]/8 to replace the original 6 taps filter on chrominance, but luminance use the upsampling filter as usual. So, it can reduce the computational complexity, and do not reduce the coding performance.
And for residual prediction, we use the filter [-1 5 5 -1]/8 as the residual upsampling filter on both luminance and chrominance, this filter may be more complex than the 2-tap filter, but it could improve the prediction precision, so improve coding efficiency.

The upsampling filter on luminance and chrominance may be different. For example, The upsampling filter on luminance can be [-1 5 5 -1]/8, but the upsampling filter on chrominance can be [1 1]/2.

3.  Experimental results
Check the corresponding “JVT_Q051.xls” document.
4.  Conclusion

Using the technique described in this proposal, it could reduce the computational complexity and does not reduce the coding performance for I_BL upsampling. And for residual upsampling, the coding performance can be improved.
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