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Abstract
[bookmark: _Hlk20159062]In VTM-6.0, in non-merge inter mode, the adaptive interpolation filter (AIF) index (hpelifidx) is inferred from the resolution of the motion vector difference (amvr_precision_idx) value.
It is proposed to encode the adaptive interpolation filter (AIF) index (hpelifidx) in case the amvr_precision_idx is equal to half-pel to increase the VVC specification capability.
It is reported that:
· when the VTM-6.0 encoder AIF algorithm is unchanged (hpelifidx derived from amvr_precision_idx), the performance of VTM-6.0 is almost unchanged: XX0.00% in RA, XX-0.06% in LDB, and the encoder/decoder complexity is…  unchanged compared to VTM-6.0 anchors.
· when the VTM-6.0 encoder AIF algorithm is modified so as to select best value of hpelifidx with RDO, the performance of VTM-6.0 is: XX-0.03% in RA, XX-0.02% in LDB, and the encoder/decoder complexity is…  103%/100% compared to VTM-6.0 anchors.
· when combining with P0340 and P0621 and the RDO is activated, the BD-rate gain is -0.07% in RA and -0.08% in LDB.
Introduction
In VTM-6.0 [1], in non-merge inter mode, in case of the resolution of the adaptive motion vector difference (amvr_precision_idx) is HALF_PEL, the adaptive interpolation filter (AIF) index (hpelifidx) is set equal to 1, in other cases it is set equal to 0. The value of the adaptive motion vector difference resolution is stored into the motion-info buffer after the CU has been reconstructed (imv).
In case of non-merge inter modes, the value of hpelIfIdx is derived from amvr_precision_idx as:
hpelIfIdx = (amvr == HALF_PEL) ? 1 : 0		(eq.1)
However, the value of hpelifidx equal to 1 will impact the motion compensation process only if the value of the reconstructed motion vector (mv) component(s) is(are) half-pel. It may happen the amvr_precision_idx is HALF_PEL but the reconstructed mv may be not half-pel. This may reduce the potentiality/flexibility of an encoder that could exploit the selection of hpelifidx independently to amvr_precision_idx.
Proposal
In non-merge inter mode, in case of the resolution of the adaptive motion vector difference (amvr_precision_idx) is HALF_PEL, it is proposed to encode the value of the adaptive interpolation filter index (hpelifidx) with initial probability close to one so that the selection of the regular interpolation filter (hpelifidx=0) may be possible.
In one hand, for an encoder which would not implement RDO choice for hpelifidx but select always hpelIfIdx with (eq.1), the trade-off will be unchanged: the value of hpelIfIdx will be set same as VTM-6.0, and the BD-rate gains and the complexity are unchanged (test-1).
In another hand, the proposed syntax provides the flexibility for an encoder to select/choose the value of  hpelifidx if amvr is equal to HALF_PEL. Such an encoder may implement RDO choice and/or heuristics for setting hpelifidx (teast-2).
We implemented the proposed syntax with two encoder implementations:
Test-1: the VTM-6.0 encoder AIF algorithm is unchanged (hpelifidx derived from amvr_precision_idx, see eq.1).
Test-2: the VTM-6.0 encoder AIF algorithm is modified so as to select best value of hpelifidx with RDO.
 
Table 1: summary of proposed interpolation filter index coding (test-1).
	
	Proposal difference with VTM-6.0 (test-1)

	
	Random Access Main 10
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	0.08%
	-0.03%
	100%
	100%
	
	
	
	
	

	Class A2
	0.01%
	0.07%
	0.04%
	100%
	100%
	
	
	
	
	

	Class B
	-0.01%
	0.05%
	0.02%
	100%
	100%
	0.00%
	-0.06%
	-0.16%
	99%
	100%

	Class C
	-0.01%
	0.01%
	0.05%
	100%
	100%
	-0.07%
	0.07%
	0.09%
	100%
	100%

	Class E
	 
	
	 
	 
	 
	-0.14%
	0.20%
	0.49%
	100%
	100%

	Overall
	0.00%
	0.05%
	0.02%
	100%
	100%
	-0.06%
	0.05%
	0.09%
	100%
	100%

	Class D
	0.00%
	0.08%
	0.01%
	100%
	100%
	0.02%
	0.34%
	0.45%
	100%
	100%

	Class F
	0.00%
	0.00%
	0.00%
	100%
	99%
	-0.03%
	0.02%
	0.19%
	101%
	100%



Table 2: summary of proposed interpolation filter index coding (test-2).
	
	Proposal difference with VTM-6.0 (test-12)

	
	Random Access Main 10
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.05%
	0.01%
	102%
	101%
	
	
	
	
	

	Class A2
	-0.03%
	-0.10%
	-0.08%
	103%
	101%
	
	
	
	
	

	Class B
	-0.04%
	-0.02%
	-0.04%
	104%
	101%
	-0.01%
	-0.04%
	-0.05%
	102%
	100%

	Class C
	-0.01%
	0.07%
	0.02%
	104%
	100%
	-0.03%
	0.06%
	0.08%
	101%
	101%

	Class E
	 
	
	 
	 
	 
	-0.05%
	0.28%
	0.51%
	101%
	99%

	Overall
	-0.03%
	-0.02%
	-0.02%
	103%
	101%
	-0.02%
	0.07%
	0.13%
	102%
	100%

	Class D
	-0.04%
	-0.06%
	-0.08%
	103%
	100%
	-0.09%
	0.01%
	-0.17%
	103%
	99%

	Class F
	0.00%
	0.01%
	-0.04%
	105%
	100%
	0.03%
	-0.18%
	0.51%
	102%
	99%



We also tested initial probability close to 0.5 (value of hpelifidx equi-probable 0 or 1). The corresponding results of tests-1b and test-2b are the following:


Table 3: summary of proposed interpolation filter index coding (test-1b).
	
	Proposal difference with VTM-6.0 (test-1b)

	
	Random Access Main 10
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.09%
	-0.09%
	99%
	99%
	
	
	
	
	

	Class A2
	0.05%
	0.06%
	0.04%
	99%
	100%
	
	
	
	
	

	Class B
	0.02%
	0.15%
	0.07%
	100%
	100%
	0.03%
	-0.14%
	-0.03%
	100%
	100%

	Class C
	0.00%
	0.05%
	0.00%
	100%
	101%
	0.01%
	0.15%
	-0.03%
	100%
	100%

	Class E
	 
	
	 
	 
	 
	-0.02%
	0.38%
	0.15%
	99%
	101%

	Overall
	0.02%
	0.06%
	0.01%
	100%
	100%
	0.01%
	0.08%
	0.01%
	100%
	100%

	Class D
	-0.02%
	0.02%
	0.07%
	100%
	100%
	0.00%
	0.41%
	0.69%
	100%
	100%

	Class F
	0.01%
	-0.03%
	0.00%
	100%
	100%
	-0.03%
	0.03%
	0.66%
	101%
	100%



Table 4: summary of proposed interpolation filter index coding (test-2b).
	
	Proposal difference with VTM-6.0 (test-2b)

	
	Random Access Main 10
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.01%
	-0.02%
	103%
	100%
	
	
	
	
	

	Class A2
	-0.07%
	-0.12%
	-0.12%
	102%
	100%
	
	
	
	
	

	Class B
	-0.05%
	0.05%
	-0.01%
	103%
	100%
	-0.02%
	-0.09%
	0.08%
	103%
	100%

	Class C
	-0.06%
	-0.06%
	-0.08%
	103%
	100%
	-0.03%
	-0.02%
	0.03%
	102%
	99%

	Class E
	 
	
	 
	 
	 
	-0.01%
	0.31%
	0.64%
	101%
	101%

	Overall
	-0.05%
	-0.02%
	-0.05%
	103%
	100%
	-0.02%
	0.03%
	0.20%
	102%
	100%

	Class D
	-0.10%
	-0.07%
	-0.05%
	103%
	100%
	-0.04%
	0.02%
	-0.05%
	101%
	100%

	Class F
	-0.02%
	0.02%
	-0.06%
	103%
	101%
	0.08%
	-0.04%
	0.32%
	103%
	100%



Combination of proposal with P0340 and P0621
When combining test-2b with proposal P0340 (unification of merge AIF - triangle and pairwise-average) and P0621 (use hpelIfIdx in motion information comparison), the results are the following:
Table 5: summary of proposed AIF index coding (test-2b) combined with P0340 and P0621.
	
	Proposal difference with VTM-6.0 (test-2b)

	
	Random Access Main 10
	Low delay B Main10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.03%
	-0.12%
	-0.13%
	102%
	101%
	
	
	
	
	

	Class A2
	-0.06%
	0.01%
	-0.07%
	104%
	99%
	
	
	
	
	

	[bookmark: _GoBack]Class B
	-0.08%
	-0.02%
	-0.07%
	103%
	100%
	-0.05%
	-0.10%
	-0.04%
	103%
	99%

	Class C
	-0.07%
	0.05%
	-0.02%
	103%
	101%
	-0.06%
	-0.01%
	-0.11%
	103%
	100%

	Class E
	
	
	
	
	
	-0.17%
	0.18%
	0.41%
	102%
	101%

	Overall
	-0.07%
	-0.01%
	-0.07%
	103%
	100%
	-0.08%
	0.00%
	0.05%
	103%
	100%

	Class D
	-0.08%
	-0.15%
	-0.04%
	104%
	100%
	-0.07%
	0.11%
	0.02%
	103%
	100%

	Class F
	-0.03%
	-0.06%
	-0.04%
	103%
	100%
	-0.01%
	-0.18%
	0.59%
	102%
	99%



Conclusion
In non-merge inter mode, it is proposed to encode the adaptive interpolation filter (AIF) index (hpelifidx) in case of the resolution of the motion vector difference (amvr_precision_idx) is equal to HALF_PEL. It is proposed to indicate in the reference encoder config file, whether the RDO choice for selecting optimal hpelifidx value is activated or not. 
It is reported that if the RDO is not activated, the BD-rate gain is 0.00% in RA and -0.06% in LDB and complexity is unchanged (same as VTM-6.0). If the RDO is activated, the BD-rate gain is -0.03% in RA and -0.02% in LDB, the encoder complexity is increased by 3% and the decoder complexity is unchanged.
When combining with P0340 and P0621 and the RDO is activated, the BD-rate gain is -0.07% in RA and -0.08% in LDB.
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