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Abstract
This contribution proposes sub-block processing for affine DMVR, where bilateral matching is performed per subblock. The refined subblock MVs and accumulated subblock bilateral matching costs are used to derive the refined control point motion vectors. The simulation result reports -0.19%, -0.14%, -0.16% Y, U, V BD-rate reduction with 100% encoder time and 101% decoder time.   
Introduction 
In JVET-AA0144, it is proposed to apply DMVR for the blocks coded by affine merge mode. A MV offset is added to all the control-point motion vectors to minimize the bilateral matching cost. The proposed method is tested in EE-2 Test 2.6. To calculate the bilateral matching cost for the affine coded block, subblock-based affine motion compensation is performed to generate the predictors at the two prediction directions.  Then bilateral matching cost is calculated as the distortion between the two predictors.
In this contribution, the affine DMVR process is altered such that bilateral matching cost is calculated per sub-block. Then the subblock bilateral matching costs and refined subblock MVs are used to determine the overall best refined control-point motion vectors for the affine merge block.
Proposed method
The proposed method can be illustrated in Fig. 1, and summarized as the following:
1) Perform integer bilateral matching is for a subset of subblocks. Accumulate the subblock bilateral matching cost to determine the best integer MV offset. 
2) Perform half-pel bilateral matching search using the best integer MV offset as initial offset and output a best MV offset that minimizes the bilateral matching cost for the same subset of subblocks in step 1.
3) Perform linear regression using the refined subblock MVs from step 1 as input and output a set of control-point motion vectors.  
4) Compare the bilateral matching cost of the output of the steps 2 and 3 to select the one with the smallest cost. 
Note that steps 1 and 2 are similar to that of EE-2 Test 2.6. The major difference is that only a subset of subblocks is used for bilateral matching cost calculation. 
Test results[bookmark: _Ref116634356]Fig. 1 Proposed method

The proposed method was implemented on top of EE-2 Test 2.6. The source code is attached in this contribution. Table 1 shows test results of proposed method, an average of -0.19%, -0.14%, -0.16% Y, U, V BD-rate reduction with 100% encoder and 101% decoder run times is reported for random access test condition. Table 2 shows test results of the proposed method without the affine linear regression, an average of -0.15%, -0.06%, -0.10% Y, U, V BD-rate reduction with 101% encoder and 101% decoder run times is reported.

[bookmark: _Ref116293327]Table 1 Test result of proposed method
	
	Random Access Main 10

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.28%
	-0.23%
	-0.07%
	101%
	102%

	Class A2
	-0.36%
	-0.31%
	-0.24%
	100%
	104%

	Class B
	-0.14%
	-0.03%
	-0.20%
	100%
	101%

	Class C
	-0.05%
	-0.08%
	-0.11%
	100%
	100%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.19%
	-0.14%
	-0.16%
	100%
	101%

	Class D
	-0.02%
	-0.08%
	-0.14%
	101%
	100%

	Class F
	-0.02%
	-0.04%
	0.01%
	101%
	101%




[bookmark: _Ref116293414]Table 2 Test result of proposed method without linear regression
	
	Random Access Main 10

	
	Over ECM-6.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.23%
	-0.14%
	-0.02%
	101%
	103%

	Class A2
	-0.31%
	-0.23%
	-0.21%
	101%
	103%

	Class B
	-0.10%
	0.07%
	-0.10%
	101%
	101%

	Class C
	-0.02%
	-0.05%
	-0.10%
	100%
	101%

	Class E
	 
	
	 
	 
	 

	Overall
	-0.15%
	-0.06%
	-0.10%
	101%
	102%

	Class D
	-0.01%
	-0.08%
	-0.11%
	100%
	100%

	Class F
	-0.02%
	-0.02%
	-0.01%
	100%
	101%



Conclusion
In this contribution, sub-block processing for affine DMVR is proposed. Comparing to ECM-6.0 anchor, an average of -0.19%, -0.14%, -0.16% Y, U, V BD-rate reduction with 100% encoder and 101% decoder run times is reported for random access test condition.  
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