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1. Introduction

In the previous meeting in Hawaii, there was an SMPTE liaison document [1], which described the alpha channel applications. And in that document, SMPTE expressed that it supports the inclusion of alpha channel coding in the JVT tool kit.

It would be very nice to have the alpha channel coding feature in the JVT if it can be achieved using the current JVT coding tools [2].

In this document, we investigated how to support the alpha channel coding in the JVT coding structure, and showed the experimental results in comparison with the results of MPEG-4 part 2 shape coding tool.

2. Proposed Methods

2.1. Coding structure

The alpha channel data can be combined with any 4:4:4/4:2:2/4:2:0 luma and chroma data, which form a 4:4:4:4/4:2:2:4 macroblock (MB). This format information can be indicated in the sequence parameter set as chroma_format_idc as discussed in the previous meetings [3].

If chroma_format_idc indicates that the bitstream contains the alpha channel data, the alpha channel data is to be decoded in MB unit along with the luma and chroma data.

The mb_skip_flag shall be set considering the luma and chroma and the alpha channel data. 
This means that, if the current MB is skipped MB, not only the luma and chroma data but also the alpha channel data shall be skipped.

We propose to add a transp_not_code_flag in the slice header. When this flag is set to ‘1’, if the current MB has only transparent alpha data, the luma and chroma data is not coded in the bitstream. For this purpose, the decoding order of the alpha channel data shall precede that of the luma and chroma data.

If the MB is skipped MB, and transp_not_code_flag is set to ‘1’, and the current MB has only transparent alpha data, there are no luma and chroma data and they shall not be copied from the previous decoded frames.

In the MB layer, the alpha channel data shall have independent MB type, intra prediction mode, and motion vectors from those of the luma and chroma.

2.2. Grey scale alpha channel coding

If chroma_format_idc indicates that the bitstream contains the alpha channel data, the binary_alpha_flag shall be followed in the sequence parameter set.

If the binary_alpha_flag is ‘1’, the alpha channel data consists of only two level data, transparent and opaque. The coding scheme for the binary alpha data is described in the next section. Otherwise, the alpha channel data is the grey alpha, and shall be coded in the same way of the monochrome data coding.

2.3. Binary alpha channel coding

A binary alpha channel image consists of two values – transparent and opaque. The values for the transparent and the opaque are coded in the sequence parameter set and they are coded as ‘0’ and ‘1’ only.

The current JVT coding structure consists of the intra/inter prediction, the transform and quantization, the entropy coding, and the loop-filter. To support alpha channel coding in the current JVT coding structure, we used the same intra/inter prediction except that the subtraction operation is replaced with the XOR operation to make the residue binary.

The intra prediction modes and the motion vectors are coded independently from the luma and chroma ones. The half-pel and quarter-pel motion interpolation is not applied considering the binary image characteristics.

The transform and quantization module is skipped to code the alpha channel in high accuracy. The loop-filter is not applied, either.

After intra/inter prediction, the CBP values are formed. If whole 8x8 block is transparent, this block is marked as ‘0’, otherwise marked as ‘1’. The CBP is formed by combining these four numbers. The range of CBP is from 0 to 15.

Each 4x4 blocks in the 8x8 blocks of CBP value ‘1’ are zigzag scanned and entropy coded in the same way of transform coefficient coding method in JVT [2]. Since the residue is binary, the sign value shall not be coded.
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3. Experimental Results

We compared the proposed binary alpha channel coding method with MPEG-4 part 2 shape coding tool. We up-sampled the CIF test images to 4CIF, since the professional application would require higher image resolution. The test conditions are summarized as follows:

· Search range: 16

· Number of reference frame: 3

· Entropy coding: CABAC

· RD-optimized mode selection: On

· GOP structure: IPPP…
· Number of slice groups: 1

4. Conclusions

We proposed an alpha channel coding method using the current JVT coding structure. We introduced a method to utilize the correlation between the alpha channel data and the video data. The experimental results of the binary alpha coding show a comparable coding efficiency to that of the MPEG-4 part 2 shape coding tool.
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Figure 1: Proposed block diagram of binary alpha macroblock coding
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