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Abstract
This contribution reports test results for EE2-3.3 on high-accuracy template matching. On top of ECM-9.0, simulation results of EE2-3.3 are reported as below:
Test 3.3a:
RA: {-0.01%, -0.06%, -0.04%; 100%, 100%};
LDB: {-0.02%, -0.10%, -0.24%; 100%, 100%}.
Test 3.3b:
RA: {-0.03%, -0.09%, -0.02%; 101%, 100%};
LDB: {-0.05%, -0.32%, -0.46%; 100%, 100%}.
Test 3.3c:
RA: {0.00%, 0.00%, 0.05%; 100%, 100%};
LDB: {0.00%, 0.00%, 0.00%; 99%, 100%}.
Test 3.3d:
RA: {-0.03%, -0.11%, -0.09%; 101%, 101%};
LDB: {-0.02%, -0.10%, -0.24%; 100%, 100%}.
Test 3.3e:
RA: {-0.06%, -0.20%, -0.06%; 100%, 100%};
LDB: {-0.15%, -0.30%, -0.34%; 100%, 100%}.
Introduction
High-accuracy template matching (TM) was proposed in JVET-AD0155 [1] and established as Test 3.3 in JVET-AD EE2 [2]. In high-accuracy template matching, three aspects are proposed. In aspect #1, an additional refinement is applied to TM for bi-prediction. In aspect #2, the diamond search pattern used in TM is modified from 8-point to 16-point. In aspect #3, TM for bi-prediction is enabled when DMVR condition is satisfied. These three aspects are evaluated in Test 3.3a, Test 3.3b, and Test 3.3c, respectively. Test 3.3d is the combination of Test 3.3a and Test 3.3c. Test 3.3e is the combination of the three aspects.
Simulation results
EE2-3.3 is implemented on top of ECM-9.0 [3]. Simulations are performed following the common test conditions of EE2 [4]. The simulation results of Test 3.3 compared to ECM-9.0 are shown in the following tables.
[bookmark: _Ref92718326]Table 1: Test results of Test 3.3a
	
	Random Access Main 10
	Low delay B Main 10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.02%
	-0.16%
	0.01%
	100%
	100%
	
	
	
	
	

	Class A2
	-0.03%
	-0.13%
	-0.13%
	100%
	100%
	
	
	
	
	

	Class B
	-0.03%
	0.04%
	-0.05%
	101%
	100%
	-0.03%
	-0.39%
	-0.10%
	100%
	101%

	Class C
	0.01%
	-0.07%
	-0.02%
	101%
	100%
	0.05%
	-0.22%
	-0.40%
	101%
	100%

	Class E
	
	
	
	
	
	-0.11%
	0.55%
	-0.29%
	99%
	99%

	Overall
	-0.01%
	-0.06%
	-0.04%
	100%
	100%
	-0.02%
	-0.10%
	-0.24%
	100%
	100%

	Class D
	-0.03%
	-0.13%
	0.00%
	100%
	100%
	-0.12%
	0.38%
	-0.07%
	99%
	101%

	Class F
	-0.01%
	-0.03%
	-0.05%
	100%
	99%
	0.11%
	-0.27%
	-0.65%
	99%
	100%


Table 2: Test results of Test 3.3b
	
	Random Access Main 10
	Low delay B Main 10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.01%
	-0.26%
	0.05%
	101%
	100%
	
	
	
	
	

	Class A2
	-0.04%
	-0.11%
	-0.12%
	100%
	100%
	
	
	
	
	

	Class B
	-0.02%
	-0.02%
	0.00%
	101%
	99%
	-0.02%
	-0.37%
	-0.35%
	100%
	100%

	Class C
	-0.03%
	-0.06%
	-0.04%
	101%
	100%
	-0.07%
	-0.38%
	-0.75%
	101%
	100%

	Class E
	
	
	
	
	
	-0.07%
	-0.16%
	-0.24%
	100%
	100%

	Overall
	-0.03%
	-0.09%
	-0.02%
	101%
	100%
	-0.05%
	-0.32%
	-0.46%
	100%
	100%

	Class D
	0.02%
	-0.09%
	-0.22%
	101%
	100%
	-0.16%
	0.35%
	-0.13%
	101%
	100%

	Class F
	-0.07%
	-0.02%
	-0.10%
	100%
	101%
	-0.15%
	0.11%
	-0.24%
	100%
	100%


Table 3: Test results of Test 3.3c
	
	Random Access Main 10
	Low delay B Main 10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.01%
	-0.03%
	0.08%
	101%
	99%
	
	
	
	
	

	Class A2
	-0.05%
	-0.06%
	-0.06%
	100%
	100%
	
	
	
	
	

	Class B
	0.01%
	0.05%
	0.02%
	100%
	100%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class C
	0.03%
	-0.01%
	0.14%
	100%
	100%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class E
	
	
	
	
	
	0.00%
	0.00%
	0.00%
	99%
	99%

	Overall
	0.00%
	0.00%
	0.05%
	100%
	100%
	0.00%
	0.00%
	0.00%
	99%
	100%

	Class D
	0.01%
	-0.06%
	-0.08%
	101%
	100%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class F
	-0.02%
	0.00%
	-0.01%
	100%
	100%
	0.00%
	0.00%
	0.00%
	100%
	100%


Table 4: Test results of Test 3.3d
	
	Random Access Main 10
	Low delay B Main 10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.06%
	-0.03%
	101%
	100%
	
	
	
	
	

	Class A2
	-0.05%
	-0.20%
	-0.11%
	100%
	100%
	
	
	
	
	

	Class B
	-0.06%
	-0.10%
	-0.09%
	100%
	100%
	-0.03%
	-0.39%
	-0.10%
	100%
	101%

	Class C
	0.01%
	-0.09%
	-0.10%
	101%
	101%
	0.05%
	-0.22%
	-0.40%
	101%
	100%

	Class E
	
	
	
	
	
	-0.11%
	0.55%
	-0.29%
	99%
	99%

	Overall
	-0.03%
	-0.11%
	-0.09%
	101%
	101%
	-0.02%
	-0.10%
	-0.24%
	100%
	100%

	Class D
	0.00%
	-0.14%
	-0.12%
	102%
	100%
	-0.12%
	0.38%
	-0.07%
	99%
	101%

	Class F
	-0.01%
	-0.04%
	-0.10%
	100%
	98%
	0.11%
	-0.27%
	-0.65%
	99%
	100%


Table 5: Test results of Test 3.3e
	
	Random Access Main 10
	Low delay B Main 10

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.04%
	-0.27%
	-0.01%
	101%
	100%
	
	
	
	
	

	Class A2
	-0.05%
	-0.20%
	-0.13%
	100%
	99%
	
	
	
	
	

	Class B
	-0.08%
	-0.17%
	-0.08%
	100%
	100%
	-0.12%
	-0.50%
	-0.49%
	101%
	101%

	Class C
	-0.05%
	-0.18%
	-0.03%
	101%
	101%
	-0.10%
	-0.21%
	-0.24%
	101%
	100%

	Class E
	
	
	
	
	
	-0.25%
	-0.11%
	-0.23%
	98%
	101%

	Overall
	-0.06%
	-0.20%
	-0.06%
	100%
	100%
	-0.15%
	-0.30%
	-0.34%
	100%
	100%

	Class D
	0.02%
	-0.07%
	-0.24%
	101%
	101%
	-0.07%
	-0.25%
	0.28%
	102%
	100%

	Class F
	-0.08%
	0.02%
	-0.17%
	101%
	100%
	-0.23%
	-0.35%
	-0.40%
	99%
	100%


Conclusions
In this contribution, test results of EE2-3.3 on high-accuracy template matching are reported. It is recommended to adopt high-accuracy template matching into ECM.
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