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Abstract
This contribution proposes to extend template matching (TM) to RR-IBC (reconstruction-reordering intra block copy). In ECM-7.0, template matching is applied to TM AMVP and TM MRG modes of IBC only when flipping is disabled for IBC blocks. This contribution enables TM, that ECM-7.0 uses currently, for IBC CU’s with horizontal or vertical flipping type. Firstly, the template blocks are flipped horizontally or vertically before template matching cost is computed, and then the search process of template matching can be reused completely for BV refinement. Experimental results are summarized below.
· AI Class F    : (Y) -0.05%, (U) 0.13%, (V) 0.11%, (EncT) 100%, (DecT) 100%
· AI Class TGM : (Y) -0.03%, (U) 0.01%, (V) -0.02%, (EncT) 100%, (DecT) 100%
· RA Class F   : (Y) -0.07%, (U) -0.34%, (V) -0.04%, (EncT) 100%, (DecT) 99%
· RA Class TGM: (Y) 0.02%, (U) -0.10%, (V) 0.06%, (EncT) 101%, (DecT) 100%
· LB Class F   : (Y) -0.25%, (U) -0.38%, (V) -1.21%, (EncT) 100%, (DecT) 100%
· LB Class TGM: (Y)-0.04%, (U) 0.11%, (V) 0.13%, (EncT) 100%, (DecT) 101%
Introduction
In ECM-7.0, template matching (TM) is applied to non-flipped candidates of TM AMVP and TM MRG modes. In Figure 1, TM performs to search around an initially given BV candidate within a small range on the coded area of the current frame, and update BV based on whichever searched BV’s could reach the lowest TM cost. However, ECM-7.0 does not support applying TM to RR-IBC. Specifically, TM does not apply to refining and reordering AMVP candidates of IBC when horizontal or vertical flip mode is used; the derivation process of IBC MRG candidates has to rely on the TM flag value to determine whether the flip mode of a candidate can be inferred, which requires 30 (e.g., 5 from spatial candidates and 25 from HMVP candidates) branch condition checks. These extra processes are used to avoid applying TM to RR-IBC and can be avoided if ECM could support TM for RR-IBC.
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Figure 1. [bookmark: _Ref123726156]Template matching based IBC.
Proposed method
The template shape of IBC is extended to horizontal and vertical types and the same TM search process of IBC can be applied. As Figure 2 illustrates, the template blocks can now be flipped horizontally or vertically. Since TM for RR-IBC is supported, the restriction (that TM does not perform for RR-IBC) imposed on TM is removed. Thus, TM can now be applied to refining and reordering IBC AMVP candidates, and the derivation process of TM MRG candidates for IBC no loner needs checking TM flag to determine what information should be discarded from candidates.
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	(a) Horizontal mode
	(b) Vertical mode


Figure 2. [bookmark: _Ref123728106]Templates and reference block of IBC with horizontal and vertical flip modes.
Experimental results
The proposed method was implemented on top of the ECM-7.0 software and tested based on the common test condition as specified in the Exploration Experiments 2 document (JVET-AB2024). The test results are summarized below.
Table 1. Performance results of the proposed method relative to ECM-7.0.
	
	All Intra Main 10 

	
	Y
	U
	V
	EncT
	DecT

	Class F
	-0.05%
	0.13%
	0.11%
	100%
	100%

	Class TGM
	-0.03%
	0.01%
	-0.02%
	100%
	100%

	
	Random Access Main 10

	Class F
	-0.07%
	-0.34%
	-0.04%
	100%
	99%

	Class TGM
	0.02%
	-0.10%
	0.06%
	101%
	100%

	
	Low delay B Main 10 

	Class F
	-0.25%
	-0.38%
	-1.21%
	100%
	100%

	Class TGM
	-0.04%
	0.11%
	0.13%
	100%
	101%
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