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Abstract
The crosscheck BD results matched the results provided by MediaTek for the vertical and horizontal set secondary boundary intra prediction with and without multi-line smoothing. MediaTek made minor modifications from JCTVC-F122. Instead of  smoothing five boundary lines for the horizontal and the vertical intra predictions as described in JCTVC-F122, the crosscheck source code filters three lines or one line of secondary boundary depending on compile time options.
1 Introduction 
This contribution crosscheck the gradient based intra prediction for vertical and horizontal (VH) set proposed in JCTVC-F122 [2] by MediaTek as shown by the blue lines in Figure 1. The VH set includes the intra prediction direction v,  v+1, v_2, h, h+1, and h+2.
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Figure 1: The vertical and horizontal sets of intra prediction modes in blue.
For the study of intra prediction with secondary prediction in CE6.d [1], a common code base CE6_D_r2.zip was distributed by the CE6.d proponents. The common code base includes the proposals from JCTVC-F122. The crosscheck was performed with the common code base CE6_D_r2.zip.
There are some minor differences from the description in JCTC-F122 and the implementation in CE6_D_r2.zip for the vertical and horizontal set secondary boundary intra prediction. In JCTC-F122, the vertical and horizontal set secondary boundary intra prediction was applied to 5 boundary lines. In CE6_D_r2.zip, the vertical and horizontal secondary intra prediction was reduced to one line or three lines of secondary boundary.
This contribution crosschecks the vertical and horizontal (VH) set of secondary intra prediction proposal from JCTVC-F122 with the following two cases:
1. The secondary intra prediction for v and h direction is applied to one line at the boundary.
2. The secondary intra prediction for v and h direction is applied three lines at the boundary.
In both cases, the secondary intra predictions for v+1, v+2, h+1, and h_2 directions are applied to one line at the boundary.
2 Simulation Results
The simulations were performed in an AMD Opteron Processor 6136 Microsoft HPC cluster @ 2.4GHz where the common test conditions and reference configurations specified by the Software AhG are followed. 
The crosscheck results matched the results provided by MediaTek. Table 1 shows the BD-Rate  when the VH set of secondary intra prediction is applied to one line at the boundary.  The BD-rate is ‑0.38% for AI_HE and -0.37% for AI_LC.

Table 2  shows the BD-Rate when the VH set of secondary intra prediction is applied to three lines at the boundary.   The BD-rate is -0.44% for AI_HE and -0.44% for AI_LC.    
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-0.46%
	-0.43%
	-0.38%
	-0.40%
	-0.40%
	-0.53%

	Class B
	-0.32%
	-0.28%
	-0.30%
	-0.31%
	-0.36%
	-0.36%

	Class C
	-0.35%
	-0.28%
	-0.32%
	-0.37%
	-0.38%
	-0.35%

	Class D
	-0.34%
	-0.32%
	-0.31%
	-0.37%
	-0.32%
	-0.34%

	Class E
	-0.46%
	-0.36%
	-0.40%
	-0.41%
	-0.44%
	-0.46%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	-0.38%
	-0.33%
	-0.34%
	-0.37%
	-0.38%
	-0.40%

	 
	-0.38%
	-0.33%
	-0.34%
	-0.37%
	-0.37%
	-0.41%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	101%
	98%


Table 1: BD-Rate of the VH set of secondary boundary intra prediction with one line of secondary boundary.
	
	All Intra HE
	All Intra LC

	
	Y
	U
	V
	Y
	U
	V

	Class A
	-0.58%
	-0.57%
	-0.60%
	-0.52%
	-0.60%
	-0.64%

	Class B
	-0.41%
	-0.39%
	-0.38%
	-0.41%
	-0.48%
	-0.47%

	Class C
	-0.37%
	-0.36%
	-0.38%
	-0.40%
	-0.43%
	-0.41%

	Class D
	-0.35%
	-0.33%
	-0.40%
	-0.40%
	-0.37%
	-0.38%

	Class E
	-0.55%
	-0.58%
	-0.64%
	-0.50%
	-0.64%
	-0.68%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!
	#VALUE!

	Overall
	-0.44%
	-0.44%
	-0.47%
	-0.44%
	-0.50%
	-0.51%

	 
	-0.44%
	-0.44%
	-0.48%
	-0.44%
	-0.50%
	-0.52%

	Enc Time[%]
	101%
	101%

	Dec Time[%]
	101%
	99%


Table 2: BD-Rate of the VH set of secondary boundary intra prediction with three lines of secondary boundary.
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