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Abstract
In ECM-13.0, the motion compensation (MC) interpolation filter used for generating luma prediction samples is 12-tap. In this contribution, two additional longer (16-tap) MC interpolation filters are proposed for the luma prediction sample generation. When a current block satisfies a certain criterion, one of the proposed longer MC interpolation filters is activated for generating prediction sample of the current block. Otherwise, the current 12-tap interpolation filter is used. One example of such a criterion is whether the current block is a bi-predictive block. The proposed modification is reported to be implemented on top of ECM-13.0. The BD-rate PSNR impact is reported to be -0.01% for Class B and -0.31% for Class C under RA, -0.28% for Class C and -0.05% for Class E under LDB common test configurations.
In v4 of the document, it is reported that an additional test has been carried out.
In this additional test, one of the proposed 16-tap filters (referred to as set0 filter) is used in uni-prediction, and the other proposed 16-tap filter (referred to as set1 filter) is used in bi-prediction. For a uni-predictive block that has one of its dimensions being 32 or 4, the existing ECM 12-tap filter is used. Otherwise, the 16-tap set0 filter is used for the uni-predictive block. For a bi-predictive block that has one of its dimensions being 32 or 4, the sharp 12-tap (the one corresponding to the EE2-3.10 in JVET-AI0094) is used. Otherwise, the 16-tap set1 filter is used for the bi-predictive block.
The BD-rate PSNR impact for the additional test is reported to be -0.06% for Class B and -0.29% for Class C under RA.
Introduction and Proposal
In ECM-13.0, the motion compensation (MC) interpolation filter used for generating luma prediction samples is 12-tap.
In this contribution, two additional longer (16-tap) MC interpolation filters are proposed for the luma prediction sample generation. The two filters are used for MC of bi-predictive blocks, and the filters are referred to as set0 and set1 in the text follows.
When a bi-predictive block has a size of 4xN or Nx4 or has its width and height both not smaller than 32, set0 is selected. Otherwise, set1 is selected for the bi-predictive block. For uni-predictive blocks, the current 12-tap interpolation filter is used.
The proposed 16-tap interpolation filter (set0 and set1) coefficients are shown in the following tables.

Table 1. Filter Coefficients for set0
	Fractional sample position
	Interpolation filter coefficients (set0)

	0/16
	0
	0
	0
	0
	0
	0
	0
	256
	0
	0
	0
	0
	0
	0
	0
	0

	1/16
	0
	0
	-1
	2
	-3
	6
	-14
	254
	16
	-7
	4
	-2
	1
	0
	0
	0

	2/16
	0
	1
	-2
	4
	-7
	12
	-26
	249
	35
	-15
	8
	-5
	3
	-2
	1
	0

	3/16
	-1
	2
	-4
	7
	-11
	19
	-38
	242
	54
	-22
	13
	-8
	5
	-3
	2
	-1

	4/16
	-1
	3
	-5
	8
	-13
	22
	-44
	230
	76
	-31
	18
	-11
	7
	-4
	2
	-1

	5/16
	-1
	3
	-5
	9
	-15
	25
	-49
	216
	98
	-38
	21
	-13
	8
	-5
	3
	-1

	6/16
	-2
	4
	-7
	11
	-17
	28
	-53
	201
	119
	-43
	24
	-15
	9
	-5
	3
	-1

	7/16
	-1
	3
	-6
	11
	-17
	28
	-53
	182
	141
	-48
	26
	-16
	10
	-6
	3
	-1

	8/16
	-1
	3
	-6
	10
	-17
	28
	-51
	162
	162
	-51
	28
	-17
	10
	-6
	3
	-1

	9/16
	-1
	3
	-6
	10
	-16
	26
	-48
	141
	182
	-53
	28
	-17
	11
	-6
	3
	-1

	10/16
	-1
	3
	-5
	9
	-15
	24
	-43
	119
	201
	-53
	28
	-17
	11
	-7
	4
	-2

	11/16
	-1
	3
	-5
	8
	-13
	21
	-38
	98
	216
	-49
	25
	-15
	9
	-5
	3
	-1

	12/16
	-1
	2
	-4
	7
	-11
	18
	-31
	76
	230
	-44
	22
	-13
	8
	-5
	3
	-1

	13/16
	-1
	2
	-3
	5
	-8
	13
	-22
	54
	242
	-38
	19
	-11
	7
	-4
	2
	-1

	14/16
	0
	1
	-2
	3
	-5
	8
	-15
	35
	249
	-26
	12
	-7
	4
	-2
	1
	0

	15/16
	0
	0
	0
	1
	-2
	4
	-7
	16
	254
	-14
	6
	-3
	2
	-1
	0
	0



Table 2. Filter Coefficients for set1
	Fractional sample position
	Interpolation filter coefficients (set1)

	0/16
	0
	0
	0
	0
	0
	0
	0
	256
	0
	0
	0
	0
	0
	0
	0
	0

	1/16
	-1
	2
	-4
	5
	-7
	11
	-19
	259
	12
	-3
	0
	1
	-1
	1
	-1
	1

	2/16
	-2
	3
	-5
	7
	-11
	17
	-31
	254
	31
	-11
	5
	-2
	1
	0
	0
	0

	3/16
	-2
	4
	-6
	9
	-14
	22
	-41
	245
	51
	-19
	10
	-5
	3
	-1
	0
	0

	4/16
	-2
	4
	-7
	11
	-16
	26
	-48
	234
	72
	-27
	14
	-8
	4
	-2
	1
	0

	5/16
	-2
	4
	-7
	11
	-17
	28
	-52
	219
	95
	-35
	19
	-11
	7
	-4
	2
	-1

	6/16
	-2
	4
	-7
	12
	-18
	29
	-54
	202
	117
	-41
	22
	-13
	8
	-4
	2
	-1

	7/16
	-2
	4
	-7
	11
	-18
	29
	-53
	183
	140
	-47
	25
	-15
	9
	-5
	3
	-1

	8/16
	-1
	3
	-6
	10
	-17
	28
	-51
	162
	162
	-51
	28
	-17
	10
	-6
	3
	-1

	9/16
	-1
	3
	-5
	9
	-15
	25
	-47
	140
	183
	-53
	29
	-18
	11
	-7
	4
	-2

	10/16
	-1
	2
	-4
	8
	-13
	22
	-41
	117
	202
	-54
	29
	-18
	12
	-7
	4
	-2

	11/16
	-1
	2
	-4
	7
	-11
	19
	-35
	95
	219
	-52
	28
	-17
	11
	-7
	4
	-2

	12/16
	0
	1
	-2
	4
	-8
	14
	-27
	72
	234
	-48
	26
	-16
	11
	-7
	4
	-2

	13/16
	0
	0
	-1
	3
	-5
	10
	-19
	51
	245
	-41
	22
	-14
	9
	-6
	4
	-2

	14/16
	0
	0
	0
	1
	-2
	5
	-11
	31
	254
	-31
	17
	-11
	7
	-5
	3
	-2

	15/16
	1
	-1
	1
	-1
	1
	0
	-3
	12
	259
	-19
	11
	-7
	5
	-4
	2
	-1


Results
The proposal has been implemented in ECM-13.0 and evaluated under the ECM RA and LDB common test configurations. The following table shows the objective results. It should be noted that the encoding and decoding run time are unreliable.
At the time of the v4 version of the document, there are 6 QP points for ClassA1 and ClassA2 missing for RA. The BD-rate numbers in the RA table are estimated by coping anchor results into those missing QP points.

	
	Random Access Main 10

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1 (2 MISS)
	0.00%
	-0.04%
	-0.08%
	
	
	
	

	Class A2
(4 MISS)
	0.02%
	-0.11%
	0.16%
	
	
	
	

	Class B
	-0.01%
	-0.01%
	0.03%
	104.4%
	107.0%
	100.1%
	100.0%

	Class C
	-0.31%
	-0.16%
	0.09%
	103.8%
	104.7%
	99.9%
	100.0%

	Class E
	
	
	
	
	
	
	

	Overall
	-0.08%
	-0.07%
	0.05%
	
	
	
	

	Class D
	-0.71%
	-0.38%
	-0.33%
	104.2%
	106.6%
	100.1%
	100.0%



	
	Low delay B Main 10

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	
	

	Class B
	
	
	
	
	
	
	

	Class C
	-0.28%
	-0.19%
	-0.59%
	105.1%
	108.8%
	100.1%
	100.1%

	Class E
	-0.05%
	0.27%
	-0.38%
	106.0%
	111.9%
	100.0%
	100.2%

	Overall
	
	
	
	
	
	
	

	Class D
	-0.47%
	-0.75%
	0.21%
	105.4%
	105.7%
	100.2%
	100.0%


Supplemental Results
It was later found out that it could also be beneficial to use 16-tap interpolation filter for uni-prediction. The following table (with some estimated numbers by coping anchor results) showed the LDP results when using the set0 filter for uni-prediction.

	
	Low delay P Main 10 

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	 
	 
	 
	 
	 
	 
	 

	Class A2
	 
	
	 
	 
	
	 
	 

	Class B
	#VALUE!
	#VALUE!
	#VALUE!
	
	
	
	

	Class C*
	-0.29%
	-0.16%
	0.12%
	
	
	
	

	Class E*
	-0.16%
	-0.78%
	-0.33%
	
	
	
	

	Overall
	#VALUE!
	#VALUE!
	#VALUE!
	
	
	
	

	Class D
	-0.77%
	0.28%
	0.00%
	
	
	
	


Additional Test
In this additional test, the 16-tap set0 filter is used in uni-prediction, and the 16-tap set1 filter is used in bi-prediction.
For a uni-predictive block that has one of its dimensions being 32 or 4, the existing ECM 12-tap filter is used. Otherwise, the 16-tap set0 filter is used for the uni-predictive block.
For a bi-predictive block that has one of its dimensions being 32 or 4, the sharp 12-tap (the one corresponding to the EE2-3.10 in JVET-AI0094) is used. Otherwise, the 16-tap set1 filter is used for the bi-predictive block.
The following table shows the objective results under RA. It should be noted that the encoding and decoding run time are unreliable.

	
	Random Access Main 10

	
	Over ECM-13.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

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

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

	Class B
	-0.06%
	0.07%
	-0.09%
	99.9%
	107.3%
	100.2%
	99.8%

	Class C
	-0.29%
	-0.12%
	0.00%
	100.4%
	105.2%
	99.8%
	99.9%

	Class E
	 
	
	 
	 
	
	 
	 

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

	Class D
	-0.62%
	-0.09%
	-0.30%
	104.7%
	109.2%
	100.1%
	100.0%
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