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[bookmark: _GoBack]Abstract
[bookmark: OLE_LINK245][bookmark: OLE_LINK246]This contribution proposes a method to select a suitable interpolation filter for intra prediction. In the proposed method, one of two different interpolation filters is chosen – cubic and Gaussian filter according to a current intra prediction direction and the block size. In Test CE3-2.3.3, the interpolation filters in JEM were used, and the 6-tap cubic filter and 4-tap Gaussian filter were used in Test CE3-2.3.4. The simulation results reportedly show that Y BD-rate decreases 0.54%, 0.28%, 11.72% and 16.02% for VTM-AI, VTM-RA, BMS-AI and BMS-RA, respectively, in Test CE3-2.3.3. Also, the coding efficiency is achieved approximately 0.58%, 0.30%, 11.76% and 16.04% for VTM-AI, VTM-RA, BMS-AI and BMS-RA, respectively.
Proposed method 
At the last meeting, an interpolation selection algorithm was proposed in JVET-J0017 [1]. In the proposed method, a four-tap or six-tap intra interpolation filter is used for directional intra prediction filtering. Two types of interpolation filters are used: (i) Cubic interpolation filters for blocks with the size smaller than or equal to 64 samples with the intra modes whose absolute angles are less than 11 (±6 modes from horizontal and vertical modes), and (ii) Gaussian interpolation filters for blocks with the size larger than 64 samples with the intra modes whose absolute angles are equal to or larger than 11.
In Test 2.3.3 in CE3, the interpolation filters identical to the ones in JEM are used; In Test 2.3.4, a six-tap cubic interpolation filter proposed in JVET-J0021 [2] is used.
Experimental results
The proposed method has been implemented using BMS-1.0 as software base and experimentally evaluated both for VTM and BMS test according to the common test conditions defined in JVET-J1010 [3] and Core Experiment description in JVET-J1023 [4]. For VTM based test, the VTM configuration was enabled, while the BMS configuration was used for BMS test using the same software. In addition, the encoding option of intra 4-tap interpolation was enabled (Intra4Tap=1) to evaluate the proposed scheme.

Table 1 Test 2.3.3 VTM results 
	
	All Intra Main10 – VTM configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-0.26%
	-0.22%
	-0.32%
	14.10%
	47.43%
	42.51%

	Class A2
	-0.20%
	-0.13%
	-0.27%
	11.91%
	22.77%
	17.30%

	Class B
	-0.52%
	-0.39%
	-0.40%
	10.45%
	18.22%
	23.59%

	Class C
	-0.88%
	-1.01%
	-1.18%
	11.59%
	18.36%
	23.58%

	Class E
	-0.74%
	-0.07%
	0.09%
	14.83%
	20.26%
	24.31%

	Overall 
	-0.54%
	-0.41%
	-0.46%
	12.29%
	24.22%
	25.81%

	Class D
	-0.61%
	-0.38%
	-0.66%
	9.87%
	15.06%
	17.16%

	Enc Time [%]
	106%
	11%

	Dec Time [%]
	103%
	51%

	
	

	
	Random Access Main 10 – VTM configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-0.17%
	-0.28%
	-0.37%
	19.95%
	46.49%
	48.98%

	Class A2
	-0.15%
	-0.36%
	-0.48%
	24.21%
	28.37%
	19.57%

	Class B
	-0.32%
	-0.58%
	-0.71%
	18.11%
	28.73%
	31.04%

	Class C
	-0.39%
	-0.75%
	-0.75%
	14.39%
	19.42%
	23.17%

	Class E
	　
	
	　
	　
	
	　

	Overall 
	-0.28%
	-0.52%
	-0.61%
	18.71%
	29.73%
	30.24%

	Class D
	-0.31%
	-0.52%
	-0.77%
	15.50%
	17.26%
	19.47%

	Enc Time [%]
	102%
	25%

	Dec Time [%]
	102%
	37%



Table 2 Test 2.3.3 BMS results (All intra)
	
	All Intra Main10 – BMS configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-12.70%
	-31.73%
	-29.91%
	-0.16%
	-0.38%
	-0.33%

	Class A2
	-10.95%
	-18.22%
	-14.82%
	-0.15%
	-0.21%
	-0.24%

	Class B
	-10.31%
	-16.04%
	-19.76%
	-0.43%
	-0.42%
	-0.48%

	Class C
	-11.61%
	-16.61%
	-20.04%
	-0.64%
	-0.54%
	-0.48%

	Class E
	-13.99%
	-17.28%
	-20.00%
	-0.49%
	-0.46%
	-0.58%

	Overall 
	-11.72%
	-19.35%
	-20.73%
	-0.40%
	-0.41%
	-0.43%

	Class D
	-9.90%
	-13.58%
	-15.45%
	-0.44%
	-0.47%
	-0.41%

	Enc Time [%]
	998%
	106%

	Dec Time [%]
	212%
	104%

	
	

	
	Random Access Main 10– BMS configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-16.83%
	-30.92%
	-32.73%
	-0.07%
	-0.24%
	-0.14%

	Class A2
	-19.61%
	-22.02%
	-16.76%
	-0.07%
	-0.37%
	-0.30%

	Class B
	-15.73%
	-23.09%
	-24.32%
	-0.25%
	-0.50%
	-0.41%

	Class C
	-13.06%
	-17.03%
	-19.74%
	-0.18%
	-0.29%
	-0.50%

	Class E
	　
	
	　
	　
	
	　

	Overall 
	-16.02%
	-22.82%
	-23.27%
	-0.16%
	-0.36%
	-0.36%

	Class D
	-13.54%
	-15.32%
	-17.27%
	-0.12%
	-0.32%
	-0.51%

	Enc Time [%]
	407%
	102%

	Dec Time [%]
	276%
	100%



Table 3 Test 2.3.4 VTM results (All intra)
	
	All Intra Main10 – VTM configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-0.17%
	-0.09%
	-0.23%
	14.20%
	47.66%
	42.61%

	Class A2
	-0.13%
	-0.05%
	-0.20%
	11.99%
	22.85%
	17.37%

	Class B
	-0.54%
	-0.46%
	-0.43%
	10.43%
	18.13%
	23.53%

	Class C
	-1.13%
	-1.32%
	-1.45%
	11.29%
	17.98%
	23.21%

	Class E
	-0.76%
	0.32%
	0.50%
	14.82%
	20.72%
	24.79%

	Overall 
	-0.58%
	-0.39%
	-0.43%
	12.24%
	24.24%
	25.82%

	Class D
	-0.74%
	-0.70%
	-0.70%
	9.73%
	14.66%
	17.11%

	Enc Time [%]
	107%
	11%

	Dec Time [%]
	102%
	48%

	
	

	
	Random Access Main 10 – VTM configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-0.14%
	-0.37%
	-0.38%
	19.99%
	46.26%
	48.94%

	Class A2
	-0.13%
	-0.56%
	-0.65%
	24.23%
	28.14%
	19.36%

	Class B
	-0.32%
	-0.76%
	-0.81%
	18.11%
	28.51%
	30.87%

	Class C
	-0.52%
	-0.98%
	-0.99%
	14.26%
	19.13%
	22.86%

	Class E
	　
	
	　
	　
	
	　

	Overall 
	-0.30%
	-0.70%
	-0.74%
	18.68%
	29.48%
	30.04%

	Class D
	-0.34%
	-0.52%
	-1.01%
	15.46%
	17.29%
	19.14%

	Enc Time [%]
	102%
	28%

	Dec Time [%]
	100%
	38%



Table 4 Test 2.3.4 BMS results (All intra)
	
	All Intra Main10 – BMS configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-12.68%
	-31.85%
	-29.91%
	-0.14%
	-0.55%
	-0.34%

	Class A2
	-10.93%
	-18.24%
	-14.81%
	-0.12%
	-0.25%
	-0.22%

	Class B
	-10.34%
	-16.20%
	-19.94%
	-0.47%
	-0.60%
	-0.68%

	Class C
	-11.76%
	-16.83%
	-20.25%
	-0.82%
	-0.85%
	-0.74%

	Class E
	-14.02%
	-17.30%
	-20.11%
	-0.53%
	-0.47%
	-0.72%

	Overall 
	-11.76%
	-19.47%
	-20.84%
	-0.44%
	-0.57%
	-0.57%

	Class D
	-10.01%
	-13.62%
	-15.53%
	-0.56%
	-0.49%
	-0.54%

	Enc Time [%]
	971%
	101%

	Dec Time [%]
	217%
	101%

	
	

	
	Random Access Main 10– BMS configuration

	
	Over VTM-1.0
	Over BMS-1.0

	
	Y
	U
	V
	Y
	U
	V

	Class A1
	-16.83%
	-30.99%
	-32.83%
	-0.08%
	-0.40%
	-0.28%

	Class A2
	-19.63%
	-21.97%
	-16.78%
	-0.10%
	-0.31%
	-0.33%

	Class B
	-15.74%
	-23.14%
	-24.44%
	-0.25%
	-0.60%
	-0.59%

	Class C
	-13.14%
	-17.09%
	-19.90%
	-0.27%
	-0.37%
	-0.69%

	Class E
	　
	
	　
	　
	
	　

	Overall 
	-16.04%
	-22.86%
	-23.38%
	-0.19%
	-0.44%
	-0.50%

	Class D
	-13.63%
	-15.52%
	-17.12%
	-0.22%
	-0.55%
	-0.34%

	Enc Time [%]
	372%
	101%

	Dec Time [%]
	264%
	100%
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