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Abstract
This contribution proposes to introduce additional intra template matching (IntraTMP) modes to enhance the coding performance without increasing much complexity for both encoder and decoder. The experimental results show that the luma BDrate gain is XX %-0.13% with XX %101%/ XX %101% encoding/decoding time in AI condition and XX % with XX %/ XX % in RA condition on top of ECM-7.0.
Introduction
IntraTMP is introduced to the ECM software by JVET-V0130. It is a special intra prediction mode that copies the best prediction block from the reconstructed part of the current frame, whose L-shaped template matches the current template. In a predefined search range, the encoder/decoder searches the most similar template to the current template which minimize the SAD cost. The search range of IntraTMP is described in Fig.1. 
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[bookmark: _Ref75447395]Figure 1. Intra template matching search area used.

Proposed method
The proposed method introduces three additional intraTMP modes: left template, above template and L-shape fusion mode. The new modes can be classified to two types: additional template type and fusion among candidates.
In addition to L-shape (left and above templates), using only left and only above templates as shown in Fig.2 is proposed. The size of the left and above templates is the same as in the L-shape template, which allows the cost calculation to be reused in the template matching process without increasing any SAD computation.
In ECM-7.0, template matching process uses two-step search method which the first step searches in the search range with step size 2, then a second refinement search is performed around the best position from the first step. In the proposed method, left and above template share the main search with L-shape but have its independent refinement search.
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Figure 2. Illustration of left template and top template.
The other proposed new mode is the fusion among two L-shape candidates. In this method, L-shape template matching saves 2 best candidates instead of 1 with the minimum costs. In the prediction generating stage, the predictor of the 2 candidates are linearly combined. The formula of the combination is described in the following:
Where P0 and P1 are the predictors which copied from the best and second best L-shape candidates, cost0 and cost1 are the costs of the two candidates obtained from the template matching process.

To signal the new modes, if intraTMP is used in the current CU, two flags are further signalled to indicate whether the L-shape template with fusion, left or above templates are applied as detailed in the below table.
	IntraTMP modes
	Signalling

	L-shape
	00

	L-shape with fusion
	01

	Left template
	10

	Above template
	11



Experiment Result
The simulation results in AI and RA conditions are show in table1 and table 2. Note that the encoding/decoding time may not be accurate in the results. The decoding in AI is relaunched to get the more accurate results.
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Table.1 The results of the proposed method in AI condition
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Table.2 The results of the proposed method in RA condition
Conclusion
The simulation results shows XX%/XX%/XX%-0.13%/-0.14%/-0.18% gain on Y/Cb/Cr with XX%/XX%101%/101% encoding/decoding time in AI condition, XX%/XX%/XX% gain on Y/Cb/Cr with XX%/XX% encoding/decoding time in RA condition, respectively.
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image5.emf
Y U V EncT DecT

Class A1 -0.02% -0.01% -0.07% 108% 113%

Class A2 -0.15% -0.20% -0.17% 107% 122%

Class B -0.16% -0.15% -0.30% 102% 117%

Class C -0.05% -0.05% -0.11% 92% 92%

Class E -0.26% -0.30% -0.17% 95% 100%

Overall  -0.13% -0.14% -0.18% 101% 108%

Class D -0.03% -0.16% -0.06% 95% 93%

Class F -0.07% -0.07% 0.02% 95% 97%

Class TGM -0.13% 0.01% -0.05% 106% 120%

Over ECM7

All Intra Main 10 
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Y U V EncT DecT

Class A1 -0.02% -0.01% -0.07% 108% 101%

Class A2 -0.15% -0.20% -0.17% 107% 101%

Class B -0.16% -0.15% -0.30% 102% 102%

Class C -0.05% -0.05% -0.11% 92% 99%

Class E -0.26% -0.30% -0.17% 95% 99%

Overall  -0.13% -0.14% -0.18% 101% 101%

Class D -0.03% -0.16% -0.06% 95% 96%

Class F -0.07% -0.07% 0.02% 95% 99%

Class TGM -0.13% 0.01% -0.05% 106% 98%

Over ECM7

All Intra Main 10 
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Y U V EncT DecT

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

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

Class B -0.09% -0.02% -0.31% 102% 102%

Class C 0.02% 0.06% -0.11% 101% 101%

Class E

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

Class D -0.02% 0.13% -0.09% 101% 100%

Class F -0.05% -0.20% -0.06% 102% 102%

Class TGM -0.02% -0.12% 0.02% 100% 101%

Over ECM7

Random Access Main 10
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