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1. Introduction

In the previous JVT meetings we presented the effectiveness of INTER-PLANE PREDICTION (IPP) coding for RGB coding [1-3]. It avoids the color distortion resulting from the color space conversion as well as coding error propagation. By applying IPP we achieved significant coding gain than coding RGB directly [1,2].

In this proposal, we tested our IPP method over various image set including 10 bit film material and Viper material. We achieved better coding efficiency by controlling the IPP option depending on image characteristics since there are some cases where the correlation between color components is decreased after inter/intra prediction. In such cases the color space conversion based codec works very poorly too. By controlling the IPP option in the sequence parameter set we obtained the best coding results among the other proposed methods [4-5].

IPP is also applied to the XYZ data treating Y component as pivot component and showed its effectiveness.

Section 2 briefly describes the proposed algorithm. The test results are summarized in Section 3. We conclude in Section 4.
2. Inter-Plane Prediction Coding

We propose to use the inter-plane prediction as shown in Figure 1. The function 
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 in Figure 1 is an identity function. This scheme can be easily incorporated into the existing JVT specification [6] since it needs one simple predictor block using the reconstructed G plane residue for each R and B residue. It will be turned on as proposed in JVT-J038 [8]. The G-plane predicted R residue and B residue follow the same coding procedure of the existing JVT specification as the G residue does. In the decoder, we just add the reconstructed G residue to decode R and B residue value if IPP was used.

We can easily decide to use IPP using the input data information such as film material or use of pre-processing. So we can avoid the frequent switching of IPP option.

Figure 1: Block diagram of the proposed Inter-Plane Prediction
3. Experimental Results

We compared our IPP coding with YCoCg-R and YFbFr proposed in [4,5] using the common test conditions and test image sets. The test conditions are summarized as follows:

· Search range: 32

· Entropy coding: CABAC

· RD-optimized mode selection: On

· Number of reference frames: 3

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

· Direct mode: Temporal

· Weighted prediction: No
· Stored B-picture: No

As observed and discussed in [7], encoding the film grain costs. The film grain pushes the bit rate to the extremely high range in low Qp values. Due to the randomness of the film grain, the coding gain obtained using color space conversion has been diluted. It also propagates coding error when color space is converted back to RGB domain, so the coding efficiency of the color space converted methods become ineffective.

For viper material, the image sequences are not pre-processed. We found out that after intra/inter prediction, the inter-color residue correlation is very small due to the small residue amplitude and noise component that is coming from shot noise. So we turned off the IPP option and achieved better coding efficiency.

On the other hand, the pre-processed HD material shows very high correlation even after intra/inter prediction so that IPP becomes very effective as shown in [1-2].

The color space converted coding methods turned out to be ineffective for the following reasons:

1. Even though the correlation between color components is high, the color space converted data are bad fit for the JVT codec for film material or unprocessed material such as Viper data.  

2. The use of reversible transform still propagates the coding error unless it is lossless coding. In that case the reverse transform is more important since the error is proportional to the square of the conversion coefficients.

Based on this observation and experimental results, the best method to code RGB material is to code the given image in the given space. Using IPP at the discretion of encoder, we achieve the best coding efficiency for RGB material in most cases no matter where the source is coming from. The complete test results are available in the accompanying excel file (JVT-J017.xls).
4. Conclusions

The use of IPP coding on residue images in RGB space achieves great coding efficiency for various kinds of RGB data including film material and professional filmstream material. We can easily select this option depending on image characteristics at encoder’s discretion. By putting the Chroma_residue_pred_flag on sequence parameter set, we minimize the switching of IPP option. It helps achieve the best coding efficiency for any type of input data. RGB coding efficiency using color space conversion cannot achieve the coding efficiency as expressed in terms of theoretical gain [5,6] since coding involves more than color transform. Due to the coding error propagation or the statistical properties of the color space converted data that do not conform to the assumed intra/inter redundancy, it cannot achieve the efficiency as claimed. The IPP was also tested in XYZ data set and showed its efficiency. It makes the proposed JVT codec a complete package for various needs of video compression regardless of color space.
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