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1. Problem with IntraBL coding in JSVM 1.0.
Currently, the residual signal of IntraBL macroblock in JSVM 1.0 is coded by 4x4 integer transform, which is also used for inter-macroblocks. It provides better performance compared to the quantization method used for Intra16x16 mode because each subblock may have very different statistical properties. However, in many IntraBL macroblocks, residual signal of each subblock in IntraBL mode has notable statistical similarities, such as DC values. It is natural phenomenon since the residual signal of IntraBL macroblock is generated by subtracting the base-layer image from the original image. It is very similar to the case that the reference frame is the quantized original and the all motion vectors are zeros. Surely, it generates a statistically 'flat' signal. That's why we think that Hadamard transform used in Intra16x16 mode may be useful for quantizing residuals in IntraBL mode.
2. Proposal for New IntraBL coding
Our proposal is to change the quantization process of IntraBL mode from one used in inter-modes to one used in Intra16x16 mode to utilize the Hadamard transform to reduce the similarities existing in each subblock. Let’s name the current quantization process for IntraBL mode in JSVM 1.0 as 4x4T_J and the modified quantization process for IntraBL mode as 16x16T_A. It should be noted that the 16x16T_A is very similar to the Intra16x16 quantization process except the prediction is generated from the base-layer, not the neighbouring pixels. Actually, we just replaces the 4x4 integer transform part by the Hadamard transform of 16 DC components followed by the 4x4 integer transform as Intra16x16 quantization process.
Figure 1 shows a structure of 4x4 Hadamard transform of 16x16T_A for encoding DC elements of luma component. DC elements of chroma components are also coded separately from AC elements through 2x2 Hadamard transform.
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Figure 1 4x4 Hadamard transform of Intra16x16 mode
2.2. Coding of IntraBL with adaptive selection between 4x4T_J and 16x16T_A
From our experimental results, when the resolution is not changed between layers, 16x16T_A shows a better performance compared to the 4x4T_J, however, in the other case, 4x4T_J provides slightly better performance. Therefore, an adaptive approach can be taken. Our proposal covers both slice-header based adaptive selection between 16x16T_A and 4x4T_J, and macroblock-based adaptive selection although 16x16T_A was always used when the resolution is not changed, whereas 4x4T_J was always used for other cases to generate the experimental results. For the future works, we will try to the macroblock-based adaptive selection.

3. Experimental results
We used 8 test sequences using Munich test condition, however, some test-points of Harbour and Soccer sequence cannot be included due to the time limit. We will provide full results in the presentation material. As you can see, some sequences including significant number of IntraBL modes, such as Football and Crew, clear performance improvements can be observed. It is interesting to see the performance improvement in Mobile sequence, which has a very steady motion fields, except the red ball areas.
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Figure 2 PSNR curves of BUS sequence.
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Figure 3 PSNR curves of Foreman sequence.
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Figure 4 PSNR curves of Football sequence.
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Figure 5 PSNR curves of Mobile sequence
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Figure 6 PSNR curves of CITY sequence.
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Figure 7 PSNR curves of CREW sequence
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Figure 8 PSNR curves of Harbour sequence.
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Figure 9 PSNR curves of Soccer sequence.

4. Conclusion
The experimental results show that the proposed quantization process for IntraBL mode is efficient to improve the coding efficiency, especially for the sequences having many IntraBL macroblocks. Even for other sequences, such as Mobile, some performance gain can be observed.
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