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Abstract
This contribution is a CE8 subtest 1 (Single- and multi-input schemes in Non-deblocking loop filtering) proposal. In this contribution, the DF (Deblocking Filter) combined adaptive loop filter was evaluated. It is asserted the proposed technique provides coding efficiency improvement and the functionality to process the two inputs in parallel case. The coding gains of 1.1 %, 0.7 %, and 0.7 % in HE IO, HE RA, HE LD were reported. In parallel case, the coding gains of 1.3 %, 0.7 %, 0.5 % in HE IO, HE RA, HE LD were reported. The decoding time ratio between 104 % and 105 % and the encoding time ratio between 99 % and 103 % were reported in HE case. The WD2 base drafted text has been prepared..
1.1 Algorithm
In the proposed technique, Wiener based in-loop filter is applied using both pre-DF signal and post-DF signal as inputs. (cf. the traditional ALF uses only post-DF signal.) The two-input system can process two cases, non-parallel case and parallel case, which are defined the Figure 1 and Figure 2 formulas respectively.
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Figure 1: DF-combined loop filter (non-parallel case)
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Figure 2: DF-combined loop filter (parallel case)
Where 
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 is ALF output, 
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 is pre-DF signal, and 
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 is post-DF signal. The values a, b, and c are Wiener filter coefficients, specifically a is ALF-spatial filter coefficients, b is a weighting value and c is dc-offset. In parallel case, the ALF-spatial filter is applied on pre-DF signal so that DF and ALF-spatial filter can be processed in parallel, while in non-parallel case the ALF-spatial filter is applied on post-DF signal.
1.2 Filtering shapes and coefficients
The filter tap and shape of ALF spatial filter are the same as the anchor. The tap of another input is one so the operation is only weighting.
2 Draft of proposal
The draft of this proposal is described with the additional file, where syntax, semantics and decoding process are included.
3 Experimental results

3.1 CE8 subtest 1 results
The experimental results of non-parallel case and parallel case are shown in Table 2 and Table 3. 

Table 2: Experimental results (non-parallel case)
	
	Intra

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-1.5 
	0.0 
	0.0 

	Class B
	-1.2 
	0.0 
	0.0 

	Class C
	-0.9 
	0.0 
	0.0 

	Class D
	-0.7 
	0.1 
	0.1 

	Class E
	-1.0 
	0.0 
	0.0 

	All
	-1.1 
	0.0 
	0.0 

	Enc Time[%]
	103%

	Dec Time[%]
	104%

	
	
	
	

	
	Random access

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-1.1 
	0.0 
	0.0 

	Class B
	-0.9 
	0.0 
	0.1 

	Class C
	-0.5 
	0.0 
	0.0 

	Class D
	-0.3 
	0.0 
	0.2 

	Class E
	
	
	

	All
	-0.7 
	0.0 
	0.1 

	Enc Time[%]
	100%

	Dec Time[%]
	104%

	
	
	
	

	
	Low delay

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	
	
	

	Class B
	-0.9 
	-0.1 
	-0.1 

	Class C
	-0.4 
	0.1 
	0.1 

	Class D
	-0.4 
	0.2 
	0.0 

	Class E
	-1.5 
	-0.4 
	0.3 

	All
	-0.7 
	0.0 
	0.0 

	Enc Time[%]
	99%

	Dec Time[%]
	104%


Table 3: Experimental results (parallel case)
	
	Intra

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-2.0 
	0.0 
	0.0 

	Class B
	-1.4 
	0.0 
	0.0 

	Class C
	-1.0 
	0.0 
	0.0 

	Class D
	-0.9 
	0.1 
	0.1 

	Class E
	-1.0 
	0.0 
	0.0 

	All
	-1.3 
	0.0 
	0.0 

	Enc Time[%]
	103%

	Dec Time[%]
	104%

	
	
	
	

	
	Random access

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	-1.1 
	-0.1 
	-0.3 

	Class B
	-0.8 
	0.0 
	-0.1 

	Class C
	-0.6 
	0.0 
	-0.1 

	Class D
	-0.4 
	0.0 
	0.0 

	Class E
	
	
	

	All
	-0.7 
	0.0 
	-0.1 

	Enc Time[%]
	100%

	Dec Time[%]
	105%

	
	
	
	

	
	Low delay

	
	Y BD-rate
	U BD-rate
	V BD-rate

	Class A
	
	
	

	Class B
	-0.6 
	-0.2 
	-0.6 

	Class C
	-0.3 
	0.0 
	0.0 

	Class D
	-0.5 
	-0.5 
	-0.1 

	Class E
	-0.9 
	-0.5 
	0.0 

	All
	-0.5 
	-0.3 
	-0.2 

	Enc Time[%]
	100%

	Dec Time[%]
	104%


The number of encoder passes is shown in Table 4.
Table 4: Number of encoding pass
	
	Num

	Anchor
	16

	Proposal
	16


4 Conclusion

This contribution is a CE8 subtest 1 [1][2] (Single- and multi-input schemes in Non-deblocking loop filtering) proposal. In this contribution, the DF (Deblocking Filter) combined adaptive loop filter [3][4] was evaluated. It is asserted the proposed technique provides coding efficiency improvement and the functionality to process the two inputs in parallel case. The coding gains of 1.1 %, 0.7 %, and 0.7 % in HE IO, HE RA, HE LD were reported. In parallel case, the coding gains of 1.3 %, 0.7 %, 0.5 % in HE IO, HE RA, HE LD were reported. The decoding time ratio between 104 % and 105 % and the encoding time ratio between 99 % and 103 % were reported in HE case. The WD2 base drafted text has been prepared. Thanks to Toshiba’s cross-check [5] coding results were confirmed.
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