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Abstract
This contribution reports the results of the improved method for chroma MPM list construction in EE2-1.1 [1].
The impact on coding efficiency and runtimes of the proposed method over ECM-19.1 are reportedly {for Y, U, V, EncT, DecT }:
- Test1.1a: Add more chroma DIMD modes into the MPM list
AI {-0.01%, -0.01%, -0.06%, 99.2%, 100.4%}, RA {0.02%, -0.02%, 0.01%, 100.0%, 100.0%}
- Test1.1b: Modify the reordering strategy
AI {0.00%, 0.04%, 0.04%, 99.6%, 100.3%}, RA {0.01%, 0.04%, 0.04%, 99.6%, 100.0%}
- Test1.1c: Test1.1a+Test1.1b
AI {-0.02%, 0.01%, -0.04%, 100.2%, 100.4%}, RA {-0.01%, 0.00%, 0.05%, 99.4%, 100.3%}
Introduction
[bookmark: OLE_LINK3]In ECM-19.1 [2], the chroma non-CCP MPM list first builds a list in the order of DM, chroma DIMD, PLANAR, DC, HOR, VER, the collocated luma modes, the adjacent chroma modes, DBV modes, then performs template matching cost sorting on the candidates in the list. Finally, the top 6 or 7 prediction modes with the smallest cost are selected to form the final MPM list.
The above MPM list construction process has the problem that valid candidates cannot be added to the list due to the existence of duplicate candidates. This leads to an insufficient number of candidates participating in the subsequent reordering, which limits the further improvement of compression performance.
Proposed method
This contribution proposes two modifications to improve the problem of insufficient number of valid candidates in the MPM list participating in the reordering. Note that the proposed method is applied when block size is equal or less than 512.
In test 1.1a, Considering that the chroma DIMD mode is highly likely to be selected as the prediction mode for the current chroma block, more chroma DIMD modes are added to the current MPM candidate list. Specifically, the chroma DIMD modes are inserted after the adjacent chroma modes and before the DBV modes..
[bookmark: OLE_LINK4]In test 1.1b, the costs of the second mode and the third mode are taken into account during the pre-sorting process. Specifically, when the cost of the first mode in the MPM candidate list is lower than that of the second mode, an additional cost comparison between the second mode and the third mode is performed. Only when the cost of the first mode is lower than that of the second mode and the cost of the second mode is lower than that of the third mode, the top 6 or top 7 modes in the MPM candidate list are selected to form the final MPM candidate list; otherwise, it is necessary to further execute the process of reordering all candidates in the MPM candidate list to construct the final MPM candidate list.
In test 1.1c, we combine test 1.1a and test 1.1b.

[image: ]
Figure 1: enhanced construction of the non-CCP mode candidate list in ECM-19.1
Experimental results
The proposed method is tested on top of ECM-19.1 under the common test conditions [3]. The simulation results of Test 1.1a, Test 1.1b and Test 1.1c are summarized in the following tables.
Result for EE2-1.1a:
	
	All Intra Main 10 

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.00%
	0.01%
	-0.02%
	99.2%
	100.2%
	100.0%
	100.0%

	Class A2
	-0.01%
	0.00%
	-0.04%
	99.5%
	100.3%
	100.0%
	100.0%

	Class B
	0.00%
	0.03%
	-0.10%
	99.4%
	100.3%
	99.2%
	100.0%

	Class C
	-0.02%
	-0.05%
	-0.10%
	98.9%
	100.5%
	100.0%
	100.0%

	Class E
	0.00%
	-0.05%
	0.00%
	99.1%
	100.5%
	100.0%
	100.0%

	Overall 
	-0.01%
	-0.01%
	-0.06%
	99.2%
	100.4%
	99.8%
	100.0%

	Class D
	-0.02%
	-0.25%
	-0.19%
	100.0%
	100.7%
	100.4%
	100.0%

	Class F
	-0.01%
	0.01%
	-0.22%
	99.4%
	100.3%
	99.3%
	100.0%

	Class TGM
	0.00%
	-0.07%
	0.00%
	99.8%
	100.0%
	98.7%
	100.0%



	
	Random Access Main 10

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.03%
	-0.20%
	-0.02%
	99.9%
	100.0%
	100.0%
	100.2%

	Class A2
	0.00%
	0.04%
	-0.07%
	100.0%
	100.2%
	99.8%
	99.4%

	Class B
	0.00%
	-0.16%
	0.01%
	99.9%
	99.8%
	100.0%
	99.8%

	Class C
	0.04%
	0.23%
	0.08%
	100.1%
	100.1%
	100.0%
	100.0%

	Class E
	
	
	
	
	
	
	

	Overall
	0.02%
	-0.02%
	0.01%
	100.0%
	100.0%
	100.0%
	99.9%

	Class D
	0.06%
	-0.24%
	0.04%
	100.3%
	99.8%
	100.0%
	100.0%

	Class F
	-0.01%
	0.19%
	-0.23%
	100.1%
	99.3%
	99.6%
	100.1%

	Class TGM
	-0.01%
	-0.04%
	-0.02%
	100.0%
	99.9%
	100.6%
	100.0%



Result for EE2-1.1b:
	
	All Intra Main 10 

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.01%
	0.03%
	0.04%
	99.8%
	100.2%
	100.0%
	100.0%

	Class A2
	-0.01%
	0.06%
	0.03%
	99.6%
	100.1%
	100.0%
	100.1%

	Class B
	0.00%
	0.02%
	-0.13%
	99.5%
	100.3%
	102.8%
	100.0%

	Class C
	-0.01%
	0.00%
	0.15%
	99.5%
	100.4%
	100.0%
	100.0%

	Class E
	0.00%
	0.10%
	0.20%
	99.6%
	100.4%
	101.0%
	100.0%

	Overall 
	0.00%
	0.04%
	0.04%
	99.6%
	100.3%
	100.9%
	100.0%

	Class D
	-0.01%
	-0.23%
	-0.21%
	99.8%
	100.4%
	99.7%
	100.0%

	Class F
	-0.03%
	0.03%
	-0.13%
	99.4%
	100.6%
	103.8%
	100.0%

	Class TGM
	-0.01%
	-0.08%
	-0.06%
	99.4%
	100.7%
	97.7%
	100.0%



	
	Random Access Main 10

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.03%
	-0.10%
	0.14%
	99.6%
	99.9%
	100.0%
	100.1%

	Class A2
	-0.01%
	0.09%
	-0.07%
	99.7%
	100.2%
	100.0%
	99.6%

	Class B
	-0.01%
	-0.17%
	0.10%
	99.5%
	100.1%
	100.0%
	99.8%

	Class C
	0.02%
	0.38%
	-0.02%
	99.6%
	100.0%
	100.0%
	100.0%

	Class E
	
	
	
	
	
	
	

	Overall
	0.01%
	0.04%
	0.04%
	99.6%
	100.0%
	100.0%
	99.9%

	Class D
	0.00%
	-0.37%
	-0.10%
	99.7%
	99.5%
	100.0%
	100.0%

	Class F
	-0.02%
	-0.18%
	0.13%
	100.1%
	98.3%
	99.9%
	100.1%

	Class TGM
	0.06%
	0.03%
	0.10%
	99.7%
	100.1%
	100.2%
	100.2%



Result for EE2-1.1c:
	
	All Intra Main 10 

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.01%
	-0.02%
	0.03%
	99.8%
	99.7%
	100.0%
	100.1%

	Class A2
	-0.02%
	-0.02%
	-0.04%
	100.6%
	100.3%
	100.0%
	99.9%

	Class B
	-0.01%
	-0.04%
	-0.10%
	100.1%
	100.2%
	99.1%
	100.0%

	Class C
	-0.04%
	0.03%
	0.06%
	100.7%
	101.0%
	100.0%
	100.0%

	Class E
	-0.01%
	0.10%
	-0.13%
	99.6%
	101.0%
	100.0%
	100.0%

	Overall 
	-0.02%
	0.01%
	-0.04%
	100.2%
	100.4%
	99.7%
	100.0%

	Class D
	-0.04%
	-0.30%
	-0.06%
	100.1%
	100.8%
	99.5%
	100.0%

	Class F
	-0.01%
	0.04%
	-0.12%
	99.3%
	101.1%
	99.3%
	100.0%

	Class TGM
	-0.03%
	-0.10%
	-0.11%
	99.5%
	101.1%
	98.7%
	100.0%



	
	Random Access Main 10

	
	Over ECM-19.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	0.00%
	0.00%
	0.00%
	99.2%
	100.2%
	100.2%
	99.9%

	Class A2
	-0.01%
	-0.10%
	-0.05%
	99.5%
	100.5%
	99.9%
	100.2%

	Class B
	-0.04%
	-0.15%
	0.15%
	99.4%
	100.3%
	99.9%
	99.8%

	Class C
	0.04%
	0.29%
	0.06%
	99.5%
	100.2%
	100.0%
	100.0%

	Class E
	
	
	
	
	
	
	

	Overall
	-0.01%
	0.00%
	0.05%
	99.4%
	100.3%
	100.0%
	100.0%

	Class D
	0.05%
	-0.21%
	0.25%
	99.2%
	99.9%
	100.0%
	100.0%

	Class F
	-0.02%
	-0.18%
	0.08%
	99.3%
	99.1%
	100.0%
	99.8%

	Class TGM
	0.02%
	0.06%
	0.07%
	99.3%
	100.0%
	100.0%
	100.3%
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