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Abstract
This contribution proposes IntraTMP extension to TIMD. The method consists in adaptively selecting between planar or block-vector based prediction obtained from IntraTMP or IBC mode of neighboring blocks for the blending with an angular intra prediction. 
The impact on coding efficiency and runtimes of the test over ECM-12.0 is reportedly as follows for {Y, U, V, EncT, DecT, EncVmPeak, DecVmPeak}.
AI: {-0.02%, 0.02%, -0.01%, 99.6%, 100.1%, 100.4%, 100.0%}
RA: { xx% , xx%, xx%, xx%, xx%, xx%, xx% } 
On top of ECM12.0, simulation results of the proposed method + EE2-1.1 are reported as below:
The proposed method + EE2-2.1 over ECM-12.0 :
AI: { xx% , xx%, xx%, xx%, xx%, xx%, xx% }
RA: { xx% , xx%, xx%, xx%, xx%, xx%, xx% } 
The proposed method + EE2-2.1 over EE2-1.1 :
AI: { xx% , xx%, xx%, xx%, xx%, xx%, xx% }
RA: { xx% , xx%, xx%, xx%, xx%, xx%, xx% } 

Introduction
In ECM-12.0 TIMD mode, up to two angular intra modes and one non-angular mode from non-angular set (Planar and DC only) are derived from the reconstructed neighbor samples. The final prediction is generated by blending up to two angular predictors and non-angular predictor with the weights derived from the histogram of gradients as described in JVET-O0449.
In ECM-12.0, it is observed that the block vector-based prediction, obtained from IBC and IntraTMP modes, is highly used in intra-coded CU’s. This type of prediction is like planar mode, in the sense that it is non-directional one. This proposal therefore studies adding block-vector based prediction into non-angular mode set.
In JVET-AG0106[1], it is proposed to inherit the TIMD modes from the previously TIMD coded blocks. For this, the adjacent and non-adjacent spatial neighboring blocks are scanned and if the scanned block is coded in TIMD or TIMD merge mode, then its TIMD information (prediction modes, fusion flag, fusion weights and wide-angle conditions of TIMD modes) are added to a TIMD merge list. Up to 10 TIMD pairs are added into the list.
Proposal
This contribution proposes adaptively choosing non-angular mode which TIMD included from extensive non-angular mode set including Planar mode, DC mode, and block-vector prediction mode. 
Specifically:
1- The block vectors of all merge candidates are collected.
2- The template cost (SATD) is used to select between block-vector based prediction and Planar prediction and DC prediction.
3- The non-angular mode in the set with the smallest template SATD will be chosen as TIMD non-angular mode, the locdep and the SATD cost will be record for further TIMD weight calculations.
4- The same blending of TIMD is used.

This contribution also proposes that two scenarios exist if the TIMD MERGE mode is selected:
1. consistent with the original TIMD Merge Mode if the selected TIMD Merge Mode's non-angle mode belongs to Planar or DC
2. if the non-angle mode of the selected TIMD Merge Mode belongs to the BV prediction mode, the non-angle mode selected in the current prediction block based on the template loss analysis after Planar, DC, and BV prediction mode comparisons is used as the non-angle prediction mode for the selective TIMD Merge Mode.
Simulation Results
The proposed method is implemented on top of the ECM-12.0 software [2] and tested based on the common test condition [3]. The test results are summarized in Table 1, 2, 3.
Table 1: Test Result of the proposed method over ECM-12.0
	
	All Intra Main 10 

	
	Over ECM-12.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	-0.01%
	0.16%
	0.04%
	98.9%
	98.7%
	99.7%
	100.1%

	Class A2
	-0.03%
	-0.01%
	0.00%
	97.2%
	97.5%
	100.4%
	99.9%

	Class B
	-0.03%
	0.05%
	0.04%
	99.0%
	100.0%
	100.9%
	99.9%

	Class C
	-0.01%
	-0.04%
	0.04%
	101.4%
	101.2%
	99.5%
	100.0%

	Class E
	0.00%
	-0.03%
	-0.22%
	101.4%
	102.6%
	101.2%
	100.0%

	Overall 
	-0.02%
	0.02%
	-0.01%
	99.6%
	100.1%
	100.4%
	100.0%

	Class D
	-0.03%
	-0.02%
	-0.05%
	97.9%
	100.1%
	100.1%
	100.0%

	Class F
	0.03%
	0.12%
	-0.06%
	99.3%
	101.0%
	102.1%
	99.9%

	Class TGM
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!



Table 2: Test Result of the proposed method + EE2-1.1 over ECM-12.0
	
	All Intra Main 10 

	
	Over ECM-12.0

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class B
	-0.10%
	0.02%
	0.06%
	#NUM!
	#NUM!
	102.4%
	100.3%

	Class C
	-0.08%
	0.02%
	0.19%
	#NUM!
	#NUM!
	101.0%
	100.2%

	Class E
	-0.06%
	0.04%
	0.02%
	#NUM!
	#NUM!
	102.8%
	100.2%

	Overall 
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class D
	-0.07%
	0.28%
	-0.05%
	#NUM!
	#NUM!
	100.6%
	100.1%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#NUM!
	#NUM!
	#NUM!
	#NUM!

	Class TGM
	-0.01%
	0.06%
	-0.05%
	#NUM!
	#NUM!
	102.8%
	100.5%



Table 3: Test Result of the proposed method + EE2-2.1 over EE2-2.1
	
	All Intra Main 10 

	
	Over EE2-2.1

	
	Y
	U
	V
	EncT
	DecT
	EncVmPeak
	DecVmPeak

	Class A1
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class A2
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class B
	-0.01%
	0.00%
	0.07%
	#DIV/0!
	#DIV/0!
	100.9%
	100.0%

	Class C
	-0.02%
	0.03%
	0.10%
	#DIV/0!
	#DIV/0!
	101.1%
	100.1%

	Class E
	-0.02%
	-0.02%
	-0.10%
	#DIV/0!
	#DIV/0!
	101.2%
	100.0%

	Overall 
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class D
	0.01%
	0.25%
	-0.19%
	#DIV/0!
	#DIV/0!
	100.1%
	100.0%

	Class F
	#VALUE!
	#VALUE!
	#VALUE!
	#DIV/0!
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Class TGM
	-0.01%
	0.04%
	0.10%
	#DIV/0!
	#DIV/0!
	101.2%
	100.0%



Conclusion
This contribution suggests the inclusion of IntraTMP/IBC as a non-rectangular mode in the consideration of current TIMD non-angular modes. The results show that the proposed method can improve the coding efficiency of ECM without complexity increases. It is suggested to further study this method in EE2.
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