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Abstract
 This contribution presents evaluation results of intra prediction based on repetitive pixel replenishment (Intra RPR). The simulation results show that this proposed technique has an average of -0.8%, -1.2%, -1.3% BD-rate improvement, respectively at Y, U and V, against TMuC [1]. Also, these results show up to 4.1%, -5.8%, -6.3% BD-rate improvement, respectively at Y, U and V.

Introduction

Number of bits derived from intra picture average 26 % in alpha anchor of CfP [2] 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.

Algorithm
The intra prediction using repetitive pixel replenishment (Intra RPR) is added to AVC [3] and TMuC [4], and also can be replaced with some other intra prediction tools. The concept of Intra RPR 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
We have already showed that this technique greatly improves the predicted images in the contribution of JCTVC-B033 [4]. The predicted images created by the anchor of CfP [2] and this proposal method are showed in Figure 2 and Figure 3, respectively. 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.

[image: image2.emf]
Figure 2 Predicted image of the anchor of CfP (Fr. 0, P01S08R1C1, Y 26.47, Cb 30.47, Cr 30.64 dB)
[image: image3.emf]
Figure 3 Predicted image of this proposal (Fr. 0, PxxS08R1C1, Y 27.53, Cb 33.64, Cr 33.66 dB)
Experimental results
We carried out evaluation of BD-rate with and without Intra-RPR method in following conditions.

[Intra-RPR parameter setting]

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

· Template block size: 8x8 (fixed)

· Search precision: integer pixel

[TMuC condition]

· Version 0.1

· LCU size : 16x16

· Tool configuration : ALF, IBD, HAD, SRD, RDQ (ADI is also used.)
[Experiment condition]

· QP : 22, 27, 32, 37
· First 20 pictures of all sequence, Intra-only
Table 1 and Table 2 show BD-rate reduction by this proposed method against TMuC. The average BD-rate reduction is -0.8%, -1.2%, -1.3%, respectively at Y, U, V, and highest reduction is -4.1%, -5.8%, -6.3%, respectively.
Table 1 BD-rate (Overall)
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Table 2 Evaluation results for each sequence
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Class AS0122115220.9843.5843.1244.86114930.5043.5843.1144.86-0.4-0.3-0.3

4KTraffic2765525.2940.3840.3742.3265258.4840.3840.3642.32

3236259.2237.2638.1540.2336137.1737.2738.1640.23

3720077.0134.3336.0338.1620043.7634.3336.0238.16

S0222115369.5143.4545.6345.33115211.6243.4545.6445.33-0.3-0.8-0.7

PeopleOnStreet2768224.3040.0243.3943.6768003.6540.0143.4143.68

3238536.4036.8741.1541.8438393.3236.8741.1741.87

3722323.4034.1038.6039.6522298.6234.1238.6239.65

Class BS032221370.6143.0644.6746.3521337.8543.0644.6746.350.0-0.2-0.4

1080pKimono2712466.8341.6542.8444.1012427.4841.6442.8444.11

327316.1639.7440.9342.117321.4639.7440.9542.14

374269.7637.4738.8540.234272.4837.4738.8540.22

S042253587.6441.8343.3844.3853547.6741.8243.3644.360.10.00.1

ParkScene2729223.4538.9140.8341.7029256.3538.9140.8341.69

3214988.6135.9438.6639.8814999.1735.9438.6739.87

377383.4433.2436.6038.357397.3933.2436.6138.38

S0522126349.2240.8441.9144.07125923.0240.8541.9044.07-1.1-1.2-1.4

Cactus2759980.8037.9739.3641.8959431.5437.9839.3641.90

3232215.7435.6238.0039.9031776.8435.6138.0239.91

3717385.1833.1936.3837.6017181.6633.2136.4337.63

S062253871.5241.3345.3146.9253889.6241.3345.3246.94-0.5-1.2-1.3

BasketballDrive2723035.3239.3743.8744.7322882.3639.3743.9144.78

3212207.5037.8741.9742.2912179.1837.8842.0342.33

376944.5836.1539.6439.506921.1436.1539.5539.51

S0722200230.7542.9543.1344.51198205.2742.9043.1244.52-1.6-3.3-4.0

BQTerrace27111511.9437.9740.6042.41109576.5437.9540.6342.42

3261135.1034.5638.4540.5459435.0434.5338.4940.62

3733816.2931.5936.5738.4232769.4831.5736.6838.64

Class CS082224613.8841.9344.0544.8223675.0841.9144.0044.79-4.1-5.8-6.3

WVGABasketballDrill2713313.3638.3341.2541.7012613.1238.3141.3141.74

326993.2235.4938.4938.736698.1835.4738.6038.91

373685.7232.8135.8335.943616.8432.8835.9336.07

S092231799.8841.8443.5744.8731682.2841.8443.5744.88-0.5-0.8-1.1

BQMall2719789.0638.6340.9541.9919702.2538.6440.9742.01

3211689.2735.2138.7839.5911633.5035.2238.8039.63

376509.5931.9136.5337.176459.5531.9036.5337.21

S102254836.0441.3442.2442.8154821.6441.3342.2442.810.00.10.1

PartyScene2735381.8636.7838.8339.1735386.2036.7838.8339.17

3221257.3632.7136.2436.3621266.7632.7136.2336.37

3711628.7828.9633.8433.9411638.9228.9633.8433.93

S112218188.9942.5443.9144.3818166.3842.5443.8944.38-0.3-0.4-0.5

RaceHorses2711276.8038.9240.4741.4911250.6138.9240.4741.49

326524.8735.2137.8339.066484.6735.2037.8339.06

373396.2431.6535.4936.393370.9431.6435.5136.43

Class DS12226066.3442.8144.9545.195901.7442.7745.0045.21-2.8-3.3-3.4

WQVGABasketballPass273633.7039.1541.6541.903518.0439.1441.6641.88

322020.0635.7038.8738.991947.3835.6638.8738.98

371041.4832.5236.2336.051023.6032.5536.2536.19

S132214170.8041.7043.7644.3214079.6741.6743.7844.33-0.1-0.4-0.6

BQSquare279256.6837.0240.9241.689241.8237.0240.9341.72

325940.1433.3039.0339.535938.3033.3039.0639.51

373743.5229.8536.7936.893734.9029.8336.7537.04

S142210584.8241.3142.3443.8410587.6641.3042.3443.840.1-0.4-0.2

BlowingBubbles276307.5237.1239.2040.696308.7237.1139.2140.70

323422.0633.3936.6838.213426.1033.3936.7238.21

371750.0430.2634.2635.821752.0630.2734.2735.85

S15225603.4642.6243.5043.915603.0642.6343.5143.93-0.1-0.2-0.3

RaceHorses273560.1738.5340.0940.653562.9038.5340.0940.64

322050.9234.4537.3637.712044.6034.4637.3637.74

371083.4431.0334.5734.811080.4031.0234.5934.81

ClassES162224082.2244.5947.1848.0123835.5844.5847.1948.06-1.3-2.0-2.2

720pVidyo12714276.3042.1945.5346.1414066.3842.1745.5146.10

328500.0839.5143.4243.838378.9839.5243.4643.91

375100.0736.6740.7141.035049.7936.7040.8241.11

S172225103.0444.4748.2548.0025012.2244.4748.2748.02-0.9-0.2-0.9

Vidyo32715204.4342.0746.5045.6015114.7442.0846.5345.61

329215.9839.2944.4942.929120.3139.2844.4142.91

375452.9036.2741.4339.935414.1136.2941.4639.95

S182223806.0144.5948.5848.6523715.4144.5948.5948.65-0.4-1.8-1.0

Vidyo42713330.9041.9346.5646.7413331.4541.9546.6546.80

327476.7439.3644.3144.157440.7039.3644.3944.16

374176.7036.7740.9540.854177.6636.7740.9840.98

w/ Intra-RPRw/o Intra-RPR


Conclusion
We proposed new intra prediction based on repetitive pixel replenishment (Intra-RPR). This proposed method improves the quality of predicted image greatly. The simulation results show an average of -0.8%, -1.2%, -1.3% BD-rate improvement, respectively at Y, U and V, against TMuC. Also, these results show up to 4.1%, -5.8%, -6.3% BD-rate improvement, respectively at Y, U and V.
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