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Abstract
In ECM-8.0, when applying adaptive loop filter (ALF) to a sample, two fixed filters with the corresponding Laplacian-based classifiers are firstly applied to the input of ALF. The outputs of the fixed filters are then used to derive ALF output. In this contribution, fixed filters are extended to be applied to the samples before deblocking filters. In addition, classifiers of the fixed filters are extended by using the differences between the mean value and the sample values. The proposed methods achieve 0.22%, 0.31% and 0.39% luma gain with similar encoding and decoding run time, in AI, RA and LDB configurations respectively over ECM-8.0. In addition, the outputs of the first fixed filter are used as the inputs to the second fixed filter, which can achieve estimated 0.32% luma gain in AI.
Introduction 
In ECM-8.0, two Laplacian-based classifiers are applied to a 2x2 block. In each classifier, activity and directionality values are derived based on vertical, horizontal, and diagonal gradients. Then a class index is determined based on the activity and directionality values. Two fixed filters are selected from the two filter sets by using the derived two class indices. Then the two fixed filters ( with ) are applied to the ALF input samples. Finally, a signalled filter is applied to the ALF input samples, samples before the deblocking filter (DBF), outputs of the two fixed filters, and the residual data. 
Proposed method
In this proposal, firstly, the classifiers of the fixed filters are extended. Firstly, for each 2x2 block, the mean value of a surrounding window is calculated. Then, for each sample of this window, the difference between the sample value and the mean value is calculated. A scaling factor is determined based on the activity value derived from a Laplacian classifier. The square root of the sum of the squared differences is further quantized to  by a scaling factor. The value of  is an integer between 0 and 7, inclusively. With i=0, 1, let  denote the classifier from the classifier of i-th fixed filter in ECM-8.0. Then the proposed class index  is derived as 
.
In this proposal, the total number of the fixed filters is not changed. 
Secondly, like a signalled filter, a fixed filter is also applied to the samples before DBF.
Thirdly, fixed filter  is applied to outputs of  and samples before DBF.
Simulation Results
The proposed method was implemented on top of the ECM-8.0 and tested following common test conditions described in JVET-Y2017. 
Table 1. Results of extended classifier for fixed filters and applying fixed filters to samples before DBF.
	
	All Intra Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.16%
	-0.02%
	-0.03%
	98%
	101%

	Class A2
	-0.19%
	-0.02%
	-0.02%
	98%
	102%

	Class B
	-0.16%
	-0.02%
	-0.02%
	97%
	101%

	Class C
	-0.28%
	-0.03%
	-0.03%
	99%
	101%

	Class E
	-0.37%
	-0.08%
	-0.07%
	95%
	101%

	Overall 
	-0.22%
	-0.03%
	-0.03%
	98%
	101%

	Class D
	-0.31%
	-0.01%
	-0.01%
	99%
	100%

	Class F
	-0.12%
	-0.02%
	-0.02%
	96%
	100%

	
	
	
	
	
	

	
	Random access Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.25%
	0.10%
	-0.07%
	99%
	101%

	Class A2
	-0.31%
	-0.01%
	-0.01%
	100%
	101%

	Class B
	-0.24%
	0.06%
	-0.01%
	98%
	100%

	Class C
	-0.47%
	-0.03%
	-0.10%
	101%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.31%
	0.03%
	-0.05%
	99%
	101%

	Class D
	-0.49%
	0.27%
	0.02%
	100%
	101%

	Class F
	-0.23%
	0.03%
	-0.07%
	98%
	101%

	
	
	
	
	
	

	
	Low delay B Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	-0.21%
	-0.31%
	-0.09%
	99%
	104%

	Class C
	-0.44%
	0.30%
	0.07%
	99%
	100%

	Class E
	-0.61%
	0.48%
	-0.70%
	98%
	101%

	Overall
	-0.39%
	0.09%
	-0.19%
	99%
	102%

	Class D
	-0.57%
	-0.72%
	-0.40%
	100%
	102%

	Class F
	-0.04%
	0.20%
	0.84%
	100%
	101%


Table 2. Results of extended classifier for fixed filters, applying fixed filters to samples before DBF and applying  to outputs of . (Running time is not reliable in this test)
	
	All Intra Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.29%
	-0.03%
	-0.03%
	
	

	Class A2
	-0.20%
	-0.02%
	-0.02%
	
	

	Class B
	-0.24%
	-0.02%
	-0.03%
	
	

	Class C
	-0.42%
	-0.03%
	-0.03%
	
	

	Class E
	-0.45%
	-0.07%
	-0.07%
	
	

	Overall 
	-0.32%
	-0.03%
	-0.03%
	
	

	Class D
	-0.32%
	-0.04%
	-0.03%
	
	

	Class F
	-0.25%
	-0.03%
	-0.03%
	
	

	
	
	
	
	
	

	
	Random access Main 10 

	
	Over ECM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	-0.39%
	0.06%
	-0.20%
	
	

	Class C
	-0.72%
	-0.07%
	-0.03%
	
	

	Class E
	 
	
	 
	
	

	Overall
	
	
	
	
	

	Class D
	-0.81%
	0.29%
	0.17%
	
	

	Class F
	-0.36%
	-0.08%
	-0.14%
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