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Abstract
In this contribution, a simplification of position dependent intra prediction combination (PDPC) is proposed. This contribution combined JVET-L0087 and JVET-L0152. Compared to VTM2.0.1, it is reported that the proposed simplified PDPC can simplify the PDPC with -0.01% (Y), -0.03% (U), and 0.01% (V) BD-rates for AI.

Introduction
In VTM2.0.1, PDPC is applied to planar, DC, horizontal, vertical, bottom-left angular mode and its 8 adjacent angular modes, and top-right angular mode and its 8 adjacent angular modes [1] [2]. The prediction sample pred(x,y) located at position (x, y) is predicted using an intra prediction mode (DC, planar, angular) and a linear combination of reference samples according to the PDPC expression [2]:
	pred(x,y) = ( wL × R-1,y + wT × Rx,-1 – wTL × R-1,-1 +  (64 – wL – wT + wTL) × pred(x,y) + 32 )  >>  6,     (1)
where Rx,-1 and R-1,y represent the reference samples located at the top and left of current sample (x, y), respectively, and R-1,-1 represents the reference sample located at the top-left corner of the current block. The weights wL, wT, and wTL depend on the prediction mode, width, height, and position. The detail of weight computations can be found in [2].

Proposed method
Boundary PDPC
In this proposal, PDPC is applied only to the top-left boundary positions. The number of vertical and horizontal lines for PDPC depends on the width and height of a CB. Assume, PDPC is applied to Nhor  horizontal lines and Nver vertical lines. Then,
,



The set of thresholds values to determine Nhor and Nver are defined as follows.
                                                           (2)
                                                        (3)
                                                       (4)

PDPC scale modification
In VVC draft 2[1], a variable “nScale” is use to update the PDPC weights. In this proposal, nScale value is modified as follows
          nScale = ((log2(width) + g_log2(height)) > 6 ? 1 : 0);

 Removal of interpolation
For angular prediction, bilinear interpolation filter is applied to reference samples to generated prediction samples. For example, above two reference samples are interpolated for prediction when a vertical angular prediction mode is used as depicted in Fig. 1. In addition, left two reference samples are also interpolated in PDPC. To reduce computational complexity, an integer reference sample is used for PDPC rather than applying the interpolation in this simplification.

[image: ]
Figure 1. Interpolation for intra prediction and PDPC in VTM2.0

Restriction on wide angle intra prediction modes
In VTM 2.0, wide angle intra prediction (WAIP) modes are used when a ratio of non-square block and an intra prediction mode are satisfied with a certain condition. By harmonizing PDPC with WAIP, the PDPC is also applied to the WAIP modes. However, the PDPC reflecting higher weight to closer reference sample may not be efficient since the references samples for prediction are already replaced with closer reference sample by the WAIP. In this modification, the PDPC is simply disabled for the WAIP modes.

Simulation results
The proposed method is implemented in BMS2.0.1 with VTM configuration. All of the simulations are performed based on common test conditions [3]. Table 1 shows the results of the proposed method.

Conclusions
As compared to PDPC in VTM2.0.1, in All Intra configuration, the proposed method can save PDPC operations with -0.01%/-0.03%/0.01% Y/U/V BD-rates.
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Table 1.  Results of the proposed method
	
	All Intra Main10 

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.02%
	0.13%
	0.14%
	97%
	100%

	Class A2
	-0.04%
	0.00%
	-0.01%
	96%
	103%

	Class B
	0.01%
	-0.03%
	0.02%
	97%
	106%

	Class C
	-0.03%
	-0.14%
	0.06%
	99%
	97%

	Class E
	-0.05%
	-0.04%
	-0.19%
	98%
	94%

	Overall 
	-0.01%
	-0.03%
	0.01%
	97%
	101%

	Class D
	-0.05%
	0.07%
	-0.34%
	99%
	98%

	Class F (optional)
	-0.11%
	-0.27%
	-0.24%
	99%
	98%

	
	
	
	
	
	

	
	Random Access Main 10

	
	Over VTM-2.0.1

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.07%
	0.20%
	0.27%
	97%
	102%

	Class A2
	0.01%
	-0.02%
	-0.08%
	97%
	103%

	Class B
	0.05%
	0.03%
	0.11%
	98%
	106%

	Class C
	0.04%
	-0.03%
	0.19%
	98%
	93%

	Class E
	 
	
	 
	 
	 

	Overall
	0.04%
	0.04%
	0.13%
	97%
	101%

	Class D
	0.03%
	-0.51%
	0.05%
	99%
	96%

	Class F (optional)
	-0.07%
	0.01%
	-0.02%
	98%
	97%
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