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Abstract

Renesas reports improved performance results of intra prediction based on repetitive pixel replenishment. The simulation results showed that predicted image created by our method had an average of 1.14 dB and up to 2.76 dB PSNR gain for luminance against anchor of CfP [1]. These results also showed an average of 1.32 dB, 1.54 dB and up to 3.58 dB, 3.55 dB PSNR gain for chrominance, respectively. Our proposal method is implemented on Test model under consideration (TMuC) [2].
1 Introduction
Number of bits derived from intra picture average 26 % in alpha anchor [1] and 53% at most. Thus, focus was on a much reduction of intra-bit and improvement quality of intra picture. It is also good effect on the following picture.

Intra-frame prediction in AVC use only neighboring pixel, we propose more pixels to create predicted image. Key idea is based on that two dimensional picture has own correlation. Similar texture often exists in a frame. Thus we reduced this overlapping redundancy using template matching based on intra vector prediction. In this scheme, we can use more pixels than the AVC intra prediction for generating predicted images.
2 Algorithm
The intra prediction using repetitive pixel replenishment (Intra RPR) is added to the AVC [3]. The concept of Intra RPR is prediction is described in Figure 1. The Intra RPR is to use a displacement vector to select a previously-decoded area within the same picture to use to form a prediction block.

Intra prediction block is created by motion searches around current block. If reference block includes a not-coded area, intra vector (Vx, Vy) is multiplied as (2Vx, 2Vy), and adaptively padding such region by using new reference pixel as shown in Figure 1. A method was described for filling in areas of the picture that have not yet been coded in repeatedly. This scheme is especially effective to predict the periodical textures. 

Intra vector prediction is conducted by each 8x8 block unit for both luminance and chrominance and searches 16 blocks range. The motion vectors are signaled by calculating PMV to neighboring 8x8 blocks. We apply the intra vector prediction only to I slice. Accuracy of motion vector is integer pixel for both luminance and chrominance in this submitted data. It could be extend to sub-pixel displacement search.
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Figure 1 Intra prediction based on PPR
3 Experimental results
We carried out evaluation of predicted image created by our method in following conditions.

· Search range: horizontal [-16, 16], vertical [-16, 0]

· Template block size: 8x8 (fixed)

· Search precision: integer pixel

Figure 2 to Figure 4 describe comparison of PSNR performance in predicted image quality between proposed method and alpha anchor of CfP. Average PSNR gain in class A, B1, and B2 was 1.14, 1.32, 1.54 dB, respectively.
Predicted image of the anchor [1] and proposal method are described in Figure 5 and Figure 6. As these figure shows, predicted image of our proposal reproduce texture of original image faithfully. In particular, diagonal color lines on floor are reproduced well, as PSNR gain shows.
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Figure 2 PSNR gain of luminance (class A, B1, and B2)
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Figure 3 PSNR gain of U, (class A, B1, and B2)
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Figure 4 PSNR gain of V, (class A, B1, and B2)
[image: image5.emf]
Figure 5 Predicted image of Anchor (Fr. 0, P01S08R1C1, Y 26.47, Cb 30.47, Cr 30.64 dB)
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Figure 6 Predicted image of proposal (Fr. 0, PxxS08R1C1, Y 27.53, Cb 33.64, Cr 33.66 dB)
4 Conclusions
Renesas reported a performance results on predicted images using Intra RPR. The predicted image created by our method had an average of 1.14 dB and up to 2.76 dB% PSNR gain for luminance against alpha anchor of CfP in class A, B1, and B2. Our scheme is implemented on the TMuC [2].
We will keep working on performance evaluation with TMuC following common tests condition in AHG on Intra Prediction.
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