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Abstract
This proposal proposes a software change to accelerate the ECM by addressing the multiple initialization of prediction image in three intra prediction methods: TMRL in JVET-AB0157, TIMD in JVET-W0123 , and sortedMPM in JVET-AD0085. The modification is software only and no changes in simulation results. The proposed modification reportedly shows 2 % and 6 % encoding and decoding time reduction in AI and 1 % encoding and decoding time reduction in RA respectively.
Background
TMRL[1], TIMD[2], sortedMPM[3], and SGPM[4] are intra prediction methods used in ECM. They share a common requirement, which is the calculation of SATD cost at the decoder side to compare candidate modes. When performing SATD calculations, prediction image are required, and these four methods use different approaches for initializing prediction image.
	The SGPM method defines and initializes prediction image in IntraPrediction::init() and calls it in IntraPrediction::deriveSgpmModeOrdered(). The advantage of this approach is that during ECM execution, the prediction image used by the SGPM method only need to be initialized once. However, the TMRL, TIMD, and sortedMPM methods declare and initialize prediction image in their functions (IntraPrediction::getTmrlList(),IntraPrediction::deriveTimdMode(),IntraPrediction::deriveMPMSorted()). The drawback of this approach is that during ECM execution, the prediction image they use need to be initialized multiple times. This represents significant inefficiency.
Proposal
In this proposal, we apply the prediction image initialization method used in SGPM to the TMRL, TIMD, and sortedMPM methods. This helps reduce the additional runtime caused by initializing prediction image multiple times.
Results
Here are the experimental results of this proposal in AI and RA:

	
	All Intra Main 10

	
	Over ECM-10.0

	
	Y
	U
	V
	EncT
	DecT
	VmPeak

	Class A1
	0.00%
	0.00%
	0.00%
	98.2%
	96.6%
	100.0%

	Class A2
	0.00%
	0.00%
	0.00%
	98.5%
	95.5%
	100.0%

	Class B
	0.00%
	0.00%
	0.00%
	98.0%
	94.8%
	100.0%

	Class C
	0.00%
	0.00%
	0.00%
	97.9%
	91.8%
	100.0%

	Class E
	0.00%
	0.00%
	0.00%
	97.7%
	94.4%
	100.0%

	Overall
	0.00%
	0.00%
	0.00%
	98.0%
	94.5%
	100.0%

	Class D
	0.00%
	0.00%
	0.00%
	99.0%
	91.9%
	100.0%

	Class F
	0.00%
	0.00%
	0.00%
	98.5%
	95.3%
	100.0%

	
	
	
	
	
	
	

	
	Random Access Main 10

	
	Over ECM-10.0

	
	Y
	U
	V
	EncT
	DecT
	VmPeak

	Class A1
	0.00%
	0.00%
	0.00%
	98.9%
	98.1%
	100.6%

	Class A2
	0.00%
	0.00%
	0.00%
	98.9%
	98.5%
	100.3%

	Class B
	0.00%
	0.00%
	0.00%
	98.9%
	98.8%
	100.3%

	Class C
	0.00%
	0.00%
	0.00%
	99.5%
	99.2%
	100.0%

	Class E
	
	
	
	
	
	

	Overall
	0.00%
	0.00%
	0.00%
	99.1%
	98.7%
	100.3%

	Class D
	0.00%
	0.00%
	0.00%
	99.3%
	99.2%
	100.0%

	Class F
	0.00%
	0.00%
	0.00%
	99.8%
	99.5%
	100.0%



Conclusion
Experimental results have demonstrated the feasibility of applying SGPM's prediction image initialization method to TMRL, TIMD, and sortedMPM. We observed [Enc:2%, Dec:6%] acceleration in AI and [Enc:1%, Dec:1%] acceleration in RA.
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