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Abstract
This contribution presents results of EE2-1.9, known as a self-aware filter estimation CCLM (SAFE-CCLM) method to ECM. On top of ECM-6.0, simulation results of the proposed method are reported as below:
AI: {-0.01%, 0.12%, 0.06%,	101%,	100%}; RA:{ -0.01%, 0.05%, 0.01%, 100%, 100%}
Simulation results on TGM category are reported as below:	
AI: {-0.42%, -1.25%, -0.88%, 100%	, 101%} RA:{ -0.09%, -0.53%, -0.37%, 100%, 99%}.
Introduction
SAFE-CCLM was proposed in JVET-AA0140 and to be studied in EE2.1.9.
Proposed methods
[bookmark: _Hlk83551670][bookmark: _Hlk107779667]	With SAFE-CCLM, N candidate luma down-sampling filters are predefined. As shown in Fig.1, the down-sampling filtering process for 4:2:0 color format is performed as

 ,
where RecL(x, y) and Rec’L(x, y) are reconstructed luma samples before and after the down-sampling filtering at position (x, y), and {c0, c1, c2, c3, c4, c5} are filtering coefficients. It should be noted that {c0, c1, c2, c3, c4, c5} is set to {1, 2, 1, 1, 2, 1} in the current ECM. N candidate luma sampling filter with different coefficients are predefined by SAFE-CCLM.
	Fig.2 shows a flowchart of SAFE-CCLM. First, when SAFE-CCLM is applied, a linear model between luma and chroma component is derived in the same way as that in ECM for each candidate filter. Second, prediction values are calculated with each linear model in a testing region including one-column left neighbouring samples and one-row above neighbouring samples. Third, a SAD cost between the reconstructed chroma samples and their corresponding prediction values in the testing region is computed for each filter candidate. Finally, the filter candidate with the least SAD cost is selected as the down-sampling filter to perform the CCLM prediction for the current block. 
	When CCLM is indicated to be used for a block, a SAFE-CCLM flag is signaled to further indicate whether SAFE-CCLM is applied.
[image: ]
Fig. 1 Luma sample down-sampling.
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Fig. 2 A flowchart of SAFE-CCLM.
	In this contribution, N = 32, and the filter candidate set is tabulated in Table 1.
Table 1: Filter candidate set when N = 32
	F0
	F1
	F2
	F3
	F4
	F5
	F6
	F7

	
	
	
	
	
	
	
	

	F8
	F9
	F10
	F11
	F12
	F13
	F14
	F15

	
	
	
	
	
	
	
	

	F16
	F17
	F18
	F19
	F20
	F21
	F22
	F23

	
	
	
	
	
	
	
	

	F24
	F25
	F26
	F27
	F28
	F29
	F30
	F31

	
	
	
	 
	
	
	
	



Experimental results
The proposed method is implemented on top of ECM-6.0 [1] and tested following the common test conditions [2]. The simulation results are summarized in Table 2. 
Table 2: Coding performance
	
	AI
	RA

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	0.13%
	0.11%
	102%
	100%
	0.00%
	0.05%
	0.19%
	101%
	100%

	Class A2
	-0.06%
	0.10%
	-0.28%
	103%
	103%
	-0.05%
	-0.06%
	-0.17%
	100%
	101%

	Class B
	-0.01%
	0.21%
	0.27%
	101%
	101%
	-0.01%
	0.15%
	-0.12%
	101%
	100%

	Class C
	0.02%
	0.17%
	0.21%
	101%
	99%
	0.01%
	0.01%
	0.16%
	98%
	99%

	Class E
	0.02%
	-0.07%
	-0.19%
	101%
	99%
	 
	
	 
	 
	 

	[bookmark: _Hlk116288546]Overall
	-0.01%
	0.12%
	0.06%
	101%
	100%
	-0.01%
	0.05%
	0.01%
	100%
	100%

	Class D
	0.04%
	0.04%
	0.01%
	100%
	97%
	0.06%
	0.20%
	-0.24%
	100%
	100%

	Class F
	-0.22%
	-0.83%
	-0.75%
	99%
	100%
	-0.17%
	-0.68%
	-0.34%
	99%
	100%

	Class TGM
	-0.42%
	-1.25%
	-0.88%
	100%
	101%
	-0.09%
	-0.53%
	-0.37%
	100%
	99%



Conclusions
This contribution presents a method of SAFE-CCLM. The proposed method contributes promising coding gains with acceptable computational complexity. Considering the acceptable trade-off between coding performance and complexity especially on SCC sequences, it is recommended to adopt SAFE-CCLM into ECM for SCC testing.
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