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Abstract

The multiple line-based intra prediction scheme has been proposed in [1]. This document provides the test results of EE 6 experiments (extended intra prediction reference).
1 Introduction 
In this document, the results of multiple line-based intra prediction are provided, where the platform is JEM-3.0. In the proposed method, not only the nearest reference line but also further reference lines are utilized in intra prediction. The prediction generated from further reference line will compete with the prediction generated from the nearest reference line in order to choose the best prediction for each CU. The structure of multiple reference lines is shown in Fig. 1.
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Fig. 1. The structure of multiple reference lines

When further reference line is used, a residue compensation procedure is introduced to further refine the prediction. We design four kinds of residue compensation to adapt different intra directions. They are illustrated in Fig. 2.
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Fig. 2. Residue compensation

a. Perpendicular residue compensation

The perpendicular residue compensation is applied on the both of the above and left boundaries, where the above rows of a prediction block are with vertical residue compensation and the left columns are with horizontal residue compensation. It is shown in Fig. 2 (b), and can be formulated as:
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 is the prediction value of each pixel, in where j and i are the row and column location index, respectively. r is the corresponding reconstruction value. The (0,0) represents the first pixel of original prediction block. K is the parameter representing the number of compensated row/column, set as 3. w indicates the weight of the compensation. It is calculated as:
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A and B are the parameters, which are set as 3 and 4, respectively. It is noted that the above-left part (
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, denoted by the region within dotted lines in Fig. 2 (b)) will both perform the horizontal and vertical compensation. In the proposed method, the perpendicular compensation is used for the DC and planar mode.

b. Vertical/horizontal residue compensation
The vertical residue compensation is performed on the above rows of a prediction block as shown in Fig. 2 (c). It is as:
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where the weight wj will be adjusted according to the direction mode, and it is calculated as:
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The dir is the intra direction index, and HOR is the horizontal direction index. The K is set as 1. The vertical residue compensation is performed for the intra directions around horizontal direction (i.e. mode 11 ~ 25). In similar way, the horizontal residue compensation acts on the left columns of a prediction block as shown in Fig. 2 (d), which can be regarded as a transpose of vertical residue compensation. The horizontal residue compensation is performed for the intra directions around vertical direction (i.e. mode 43 ~ 57).

c. Parallel residue compensation
The parallel residue compensation follows the same direction with the intra angular direction, it is as:
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where the projected means that current pixel is projected on the nearest reference line along the intra angular direction. We take K as 3 for parallel compensation. The weight is same with that in perpendicular compensation. The parallel compensation is illustrated in Fig. 2 (e), and performed for angular directions around diagonal direction (i.e. mode 26 ~ 42).

d. Bi-directional compensation
The bi-directional residue compensation is performed for mode 2 and 66, and it is shown in Fig. 2 (f). The formulation is as:
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For mode 2 and 66, both of the above rows and left columns are compensated. We take K as 3 for bi-directional compensation. The weight is same with that in perpendicular compensation.
2 Test Descriptions
In this document, the EE 6 Test 3~6 are provided. In particular, the four tests are:
· Test 3: N= 3 without residual compensation.
· Test 4: N = 4 without residual compensation.
· Test 5: N = 3 with residual compensation.
· Test 6: N = 4 with residual compensation.
N indicates the number of checked reference lines. It is noted that PDPC (position dependent prediction combination) and RSAF (reference sample adaptive filtering) are disabled when further reference lines are used.
3 Experimental Results 
The software is implemented based on JEM-3.0. The unmodified JEM-3.0 is used as anchor. The four tests are under CTC [2] and the results are summarized in the tables below. More detailed results can be found in the accompanied Excel tables. It is noted that only partial results are available due to the limited computational resource. 
Table 1 EE 6 Test 3
	
	
	
	
	
	
	
	

	
	
	3 Lines Without Residue Compensation
	

	
	
	All Intra Main10
	

	
	
	Y
	U
	V
	EncT
	DecT
	

	
	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class B
	-0.34%
	0.13%
	0.01%
	205%
	103%
	

	
	Class C
	-0.42%
	0.04%
	0.11%
	207%
	108%
	

	
	Class D
	0.08%
	0.22%
	0.29%
	209%
	115%
	

	
	Class E
	-0.17%
	0.54%
	0.49%
	208%
	105%
	

	
	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class F (optional)
	-3.08%
	-2.08%
	-2.14%
	207%
	106%
	


Table 2 EE 6 Test 4
	
	
	
	
	
	
	
	

	
	
	4 Lines Without Residue Compensation
	

	
	
	All Intra Main10
	

	
	
	Y
	U
	V
	EncT
	DecT
	

	
	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class B
	-0.40%
	0.06%
	-0.03%
	260%
	103%
	

	
	Class C
	-0.48%
	0.05%
	0.04%
	259%
	107%
	

	
	Class D
	0.02%
	0.23%
	0.31%
	261%
	117%
	

	
	Class E
	-0.16%
	0.59%
	0.57%
	267%
	103%
	

	
	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class F (optional)
	-3.32%
	-2.18%
	-2.32%
	263%
	108%
	


Table 3 EE 6 Test 5
	
	
	
	
	
	
	
	

	
	
	3 Lines With Residue Compensation
	

	
	
	All Intra Main10
	

	
	
	Y
	U
	V
	EncT
	DecT
	

	
	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class B
	-0.53%
	-0.05%
	-0.11%
	203%
	104%
	

	
	Class C
	-0.54%
	-0.09%
	0.02%
	207%
	109%
	

	
	Class D
	-0.15%
	0.06%
	0.24%
	217%
	134%
	

	
	Class E
	-0.35%
	0.28%
	0.45%
	207%
	105%
	

	
	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class F (optional)
	-2.53%
	-1.61%
	-1.62%
	208%
	107%
	


Table 4 EE 6 Test 6
	
	
	
	
	
	
	
	

	
	
	4 Lines With Residue Compensation
	

	
	
	All Intra Main10
	

	
	
	Y
	U
	V
	EncT
	DecT
	

	
	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class B
	-0.58%
	-0.07%
	-0.11%
	259%
	103%
	

	
	Class C
	-0.60%
	-0.10%
	-0.10%
	261%
	110%
	

	
	Class D
	-0.18%
	0.20%
	0.26%
	277%
	132%
	

	
	Class E
	-0.33%
	0.42%
	0.41%
	271%
	104%
	

	
	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	

	
	Class F (optional)
	-2.70%
	-1.70%
	-1.74%
	263%
	111%
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