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Abstract
In ECM-12.0, the Laplacian and variance classifier-based fixed filters are applied to both luma and chroma components in the adaptive loop filter (ALF) process. This contribution proposes to add additional filter taps in CCALF and use the chroma ALF fixed filter’s output as the input for these new taps. The proposed method is implemented on top of ECM-12.0, and the coding performance is reported as follows: 
AI: { 0.02x.xx % Y, -0.66x.xx % U, -0.76x.xx % V, 100x% EncT, 101.5x% DecT } 
RA: { x.xx % Y, x.xx % U, x.xx % V, x% EncT, x% DecT }
Introduction 
For the chroma ALF fixed filter in ECM-12.0, the Laplacian value and variance are first calculated for each 2x2 chroma block. Then a class index is determined based on the values of activity, directionality, and scaled variance, where the activity value is a scaled value of the sum of the horizontal and vertical Laplacian values. The derived class index is used to select a filter from a fixed filter set. Then the selected filter would be used for filtering process.
For CCALF in ECM-12.0, an online-trained filter is constructed by 23 luma spatial reconstruction taps and 5 luma residual taps, which is illustrated in Figure 1.
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Fig. 1: The currently used filter shape of CCALF
Proposed method
This contribution proposes to add additional filter taps in CCALF and use the chroma ALF fixed filter’s output as the input for these new taps to further improve the performance of CCALF. More specifically, as shown in Fig. 2, two extra taps in a 3x3 symmetric cross shape are added to the CCALF. The input for these extended taps is the co-located and neighbouring samples from the output of the chroma ALF fixed filters. All the current luma spatial reconstruction taps and luma residual taps in CCALF are kept unchanged.
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Fig. 2: The proposed filter shape for CCALF
Simulation results
The proposed method is implemented on top of ECM-12.0 [1]. The simulations were carried out by following the ECM common test conditions [2].
Table 1. The proposed method on top of ECM-11.0
	
	All Intra Main 10 

	
	Over ECM-12.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.02%
	-0.52%
	-0.66%
	99.5%
	101.6%
	100.0%
	100.0%

	Class A2
	0.02%
	-0.84%
	-1.15%
	99.8%
	101.6%
	100.0%
	100.0%

	Class B
	0.02%
	-1.21%
	-1.16%
	100.0%
	101.4%
	100.0%
	100.0%

	Class C
	0.01%
	-0.19%
	-0.16%
	100.5%
	101.4%
	100.0%
	100.0%

	Class E
	0.02%
	-0.35%
	-0.59%
	100.2%
	101.7%
	100.0%
	100.0%

	Overall 
	0.02%
	-0.66%
	-0.76%
	100.0%
	101.5%
	100.0%
	100.0%

	Class D
	0.01%
	-0.19%
	-0.13%
	100.6%
	101.6%
	100.0%
	100.0%

	Class F
	0.03%
	-0.36%
	-0.32%
	100.0%
	100.7%
	100.0%
	100.0%

	Class TGM
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over ECM-12.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	
	

	Class B
	0.02%
	-0.87%
	-0.64%
	100.0%
	99.9%
	100.3%
	99.8%

	Class C
	0.03%
	-0.09%
	-0.06%
	99.7%
	99.5%
	100.2%
	100.0%

	Class E
	
	
	
	
	
	
	

	Overall
	
	
	
	
	
	
	

	Class D
	0.01%
	-0.19%
	-0.17%
	99.8%
	100.4%
	100.1%
	100.0%

	Class F
	
	
	
	
	
	
	

	Class TGM
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Conclusion
This contribution proposes to add additional taps in CCALF and use the chroma ALF fixed filter’s output as the input for these new taps to further improve CCALF. The simulation results show that the proposed method can improve the coding efficiency of ECM. It is suggested to further study this method in EE2.
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