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Abstract
In EE2, the MPM list is constructed to find the best RD mode for the current block based on the best RD mode of neighbors. That is because the best RD mode of the current block is related to the best mode of neighbors. These best mode is related to each other, yet not necessarily exactly the same. Thus a matrix based MPM prediction is presented with , where the relationship between the best mode of the current block and the neighbors is explored. And no additional complexity is introduced.
On top of ECM-19.0, results of the proposed method are:
AI:  -0.01%	-0.07% 	-0.04% , EncT: % , DecT: %.
Introduction
In ECM, the candidate in MPM list is obtained by using the mode of neighbors with the smallest SAD cost. The SAD cost is computed between the prediction and the reconstruction samples of neighbors (including left (L), above (A), below-left (BL), above-right (AR), and above-left (AL) neighbouring blocks). In ECM 19.0, the candidates are planar, DIMD, and the best mode of neighbors with the smallest SAD cost.
Proposed method 
In this proposal, the best mode of the current block is predicted by the matrix based method and then inserted in the MPM list. 
First, the statistical data, including the best mode of the current block and the corresponding neighbors, is collected based on CTC sequences and BVI-DVC dataset under AI configuration, where the best mode of current block is noted as , and that of the neighbors is denoted as . Their relationship can be represented as , where  denotes the relationship between the current block and neighbors.  is optimized offline using the Sum of Absolute Differences (SAD) criterion coupled with the Quasi-Newton method and  serves as a constant term in the ECM. This is why our method does not introduce additional complexity.
Then, during the encoding of the current block in the ECM, the best mode of neighboring blocks is collected as , and matrix  is subsequently used to predict y via the model , which is inserted in MPM list immediately after the DIMD candidate. 

Experimental results
The proposed method has been implemented on top of ECM-19.0. Testing results of the proposed method under AI and RA configuration are summarized in Table 1 and 2. The experiments were performed following the common test conditions [1]. More detailed results can be found in the attached spreadsheets.

[bookmark: _Ref75791879]           Table 1. experimental results under AI
	
	All Intra Main 10 

	
	Over ECM-19.0

	
	Y
	U
	V
	EncT
	DecT
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]EncVmPeak
	DecVmPeak

	Class A1
	-0.01%
	-0.09%
	-0.02%
	
	
	
	

	Class A2
	-0.01%
	0.01%
	0.05%
	
	
	
	

	Class B
	-0.02%
	-0.20%
	-0.23%
	
	
	
	

	Class C
	-0.01%
	-0.05%
	-0.05%
	
	
	
	

	Class E
	0.00%
	-0.03%
	0.06%
	
	
	
	

	Overall 
	-0.01%
	-0.07%
	-0.04%
	
	
	
	

	Class D
	0.01%
	-0.24%
	-0.18%
	
	
	
	

	Class F
	-0.04%
	0.19%
	0.21%
	
	
	
	


Table 2. experimental results under RA
	
	randomaccess Main 10 

	
	Over ECM-19.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	
	
	
	
	
	
	

	Class A2
	
	
	
	
	
	
	

	Class B
	
	
	
	
	
	
	

	Class C
	0.04%
	0.33%
	0.04%
	
	
	
	

	Class E
	0.02%
	0.11%
	0.08%
	
	
	
	

	Overall 
	
	
	
	
	
	
	

	Class D
	0.04%
	-0.11%
	-0.14%
	
	
	
	

	Class F
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