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Abstract

This contribution presents the detailed process of Iterative Adjustment Intra Prediction proposed in JCTVC-A122 [1] and experimental results. JM 16.2 with the proposed prediction tool achieves approximately 0.7%, 1.8% and 1.8% bit-saving on average for Y, U and V signal respectively under the alpha anchor conditions with intra only coding.
1 Introduction

Iterative Adjustment Intra Prediction (IAIP) is an intra prediction method proposed in JCTVC-A122. In the proposal, IAIP technique was applied to 16x16 prediction blocks only. This contribution presents the detailed process of IAIP and the performance of IAIP for various prediction block sizes against JM16.2 under the alpha anchor conditions.
2 Iterative Adjustment Intra Prediction (IAIP)
The detailed process of Iterative Adjustment Intra Prediction is illustrated in figure 1. 
A P x P processing block contains the L x L current block and the constructed neighboring area. At first, P is set as twice as L and the initial samples of the current block are derived from DC value of the constructed neighboring pixels. Then, the processing block is transformed by 2-D DCT. Because there is discontinuity at the border between the current block and the neighboring area, the derived 2-D DCT coefficients contain high frequency components. To make the border smooth, higher frequency components of the 2-D DCT coefficients are forced to be zero according to parameter n. Then the DCT coefficients are inversely transformed. The values of samples in the neighboring area are changed by this step, thus these values are replaced with the original constructed sample values. In the next step, the processing block size P is decreased as m + L. The above steps are iterated as long as the amount of change in the neighboring area is large or the number of iteration is less than a predetermined number. Finally, the prediction block is trimmed from the inversely transformed samples. The parameters m and n affect the degree of continuity at the border area. The m is decreased and the n is increased at every iteration. Appropriate value for m and n are defined depending on the prediction block size.
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Figure 1 Iterative process of IAIP
3 Experiments
To evaluate the performance of IAIP technique, we conducted experiments based on JM16.2. Any syntax is not changed from AVC/H.264 standard [2] by replacing the DC prediction mode in the JM16.2 for Y16x16, Y8x8, Y4x4, and UV8x8 to the IAIP mode. Both parameters m and n for each prediction size are defined in advance.
The experimental conditions are based on the alpha anchor in the CfP [3] except for IntraPeriod and QP value. IntraPeriod was set to 1 and QP values were set as 25, 30, 35 and 40. All test sequences specified in the CfP [3] and 7680 x 4320 format test sequences [4] were used in the experiments. Due to the level restriction of AVC/ITU-T H.264, the 7680 x 4320 images are cropped into 1920 x 1080.
The results are shown in table 1. As shown in this table, IAIP achieves maximum 1.9% bit-saving for luma signals and 18.6% bit-saving for chroma signals. The average of bit-saving rate is 0.7%, 1.8% and 1.8% for Y, U and V signal respectively.

Table 1 Compression performance
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Traffic 0.06 0.02 0.05 -1.21 -0.66 -1.86

PeopleOnStreet 0.04 0.04 0.08 -0.71 -1.31 -2.75

Kimono1 0.07 0.07 0.10 -1.86 -2.91 -3.83

ParkScene 0.05 0.03 0.06 -1.17 -1.22 -2.72

Cactus 0.03 0.01 0.00 -0.89 -0.66 -0.11

BasketballDrive 0.02 0.03 0.02 -0.76 -1.27 -0.53

BQTerrace 0.01 0.02 0.07 -0.26 -0.67 -3.45

BasketballDrill -0.01 -0.05 -0.11 0.26 1.20 2.34

BQMall 0.05 0.00 0.01 -0.88 -0.04 -0.27

PartyScene 0.04 -0.02 -0.03 -0.54 0.53 0.63

RaceHorses 0.02 -0.03 -0.02 -0.35 0.77 0.64

BasketballPass 0.05 -0.03 -0.03 -0.88 0.55 0.62

BQSquare 0.01 0.00 -0.04 -0.08 -0.32 0.90

BlowingBubbles 0.04 -0.04 -0.04 -0.56 0.79 0.96

RaceHorses 0.02 -0.07 -0.07 -0.37 1.64 1.76

vidyo1 0.04 0.11 0.11 -0.73 -3.54 -2.86

vidyo3 0.02 0.19 0.13 -0.33 -5.82 -3.32

vidyo4 0.03 0.16 0.16 -0.63 -4.78 -4.25

Steam locomotive train 0.02 0.32 0.38 -0.74 -18.47 -18.58

Nebuta festival 0.08 -0.01 0.00 -1.25 0.31 0.11

average -0.70 -1.79 -1.83

BD-PSNR [dB] BD_RATE [%]


4 Conclusion

We confirmed that IAIP performs well by keeping continuity between the constructed neighboring reference samples and the prediction block.
Because the DC prediction was replaced by IAIP in our current implementation, there should be certain quality degradations in the area for where the original DC prediction is suitable. Thus, there should be room for further performance improvement with relevant syntax modifications. We propose to include this technique into tool experiments on intra prediction category in order to assess more concrete performance based on agreed test conditions.
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Y16=2_Y8=2_Y4=2_C=0_opt1

		full frame		Y16=-1_Y8=-1_Y4=-1_C=-1_opt0						Y16=2_Y8=2_Y4=2_C=0_opt1

				BD-PSNR [dB]						BD_RATE [%]

				Y		U		V		Y		U		V

		Traffic		0.06		0.02		0.05		-1.21		-0.66		-1.86

		PeopleOnStreet		0.04		0.04		0.08		-0.71		-1.31		-2.75

		Kimono1		0.07		0.07		0.10		-1.86		-2.91		-3.83

		ParkScene		0.05		0.03		0.06		-1.17		-1.22		-2.72

		Cactus		0.03		0.01		0.00		-0.89		-0.66		-0.11

		BasketballDrive		0.02		0.03		0.02		-0.76		-1.27		-0.53

		BQTerrace		0.01		0.02		0.07		-0.26		-0.67		-3.45

		BasketballDrill		-0.01		-0.05		-0.11		0.26		1.20		2.34

		BQMall		0.05		-0.00		0.01		-0.88		-0.04		-0.27

		PartyScene		0.04		-0.02		-0.03		-0.54		0.53		0.63

		RaceHorses		0.02		-0.03		-0.02		-0.35		0.77		0.64

		BasketballPass		0.05		-0.03		-0.03		-0.88		0.55		0.62

		BQSquare		0.01		0.00		-0.04		-0.08		-0.32		0.90

		BlowingBubbles		0.04		-0.04		-0.04		-0.56		0.79		0.96

		RaceHorses		0.02		-0.07		-0.07		-0.37		1.64		1.76

		vidyo1		0.04		0.11		0.11		-0.73		-3.54		-2.86

		vidyo3		0.02		0.19		0.13		-0.33		-5.82		-3.32

		vidyo4		0.03		0.16		0.16		-0.63		-4.78		-4.25

		Steam locomotive train		0.02		0.32		0.38		-0.74		-18.47		-18.58

		Nebuta festival		0.08		-0.01		-0.00		-1.25		0.31		0.11



		average								-0.70		-1.79		-1.83






