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Abstract
This contribution proposes to use ARMC for merge candidate list reordering of AMVP-merge mode. In this mode, a merge candidate with the smallest cost after reordering is paired with the first AMVP candidate to derive the prediction. The proposed method was implemented on top of ECM-7.0. Test A applies the proposed approach based on low delay condition. It reports {-0.01%, -0.04%, -0.24%} BD-rate reduction for YUV with 97% encoding and 101% decoding runtime compared to ECM-7.0 for LB configuration, and no noticeable changes in RA. Test B selects bilateral or template matching reordering in AMVP-merge mode at CU level for random access configuration. It reports 2% encoding and 3% decoding runtime reduction with no performance change.
Introduction
In ECM-7.0, AMVP-merge mode [2] is used for bi-directional predicted pictures. The bi-directional predictor is composed of an AMVP predictor in one direction and a merge predictor in the other direction. For AMVP direction LX, X can be 0 or 1, the merge part in the other direction (1 – LX) is implicitly derived by minimizing the bilateral matching cost between the AMVP predictor and a merge predictor. The mode can be enabled to a coding block when the selected merge predictor and the AMVP predictor satisfy DMVR condition. The bilateral matching MV refinement is applied for the merge MV candidate and AMVP MVP as a starting point. Otherwise, if template matching functionality is enabled, template matching MV refinement is applied to the merge predictor or the AMVP predictor which has a higher template matching cost. AMVP-merge mode is also applied to low-delay pictures by bypassing the bilateral matching based merge candidates reordering and enabling the template matching based MV refinement.
Proposed method
This contribution proposes to apply ARMC to reorder merge candidates of AMVP-merge mode. A merge candidate with the smallest TM cost is selected after ARMC reordering to pair with the first AMVP candidate. It reduces the number of candidate pairs of AMVP-merge from 2 to 1 and the MVP index is not signalled.
In test A, the proposed method is enabled on a slice level based on LDC check (pu.cu->slice->getCheckLDC()). Compared to ECM-7.0, the number of template matching based MV refinement operations is reduced from 2 to 1 and the number of rate-distortion cost check operations is also reduced from 2 to 1. These simplifications lead to reduction of encoding runtime.
In test B, a selection of bilateral matching cost or template matching cost merge candidate list reordering is applied on CU level. This is only applied to random access configuration since the candidates of low-delay B pictures do not meet the requirement of bilateral matching cost reordering. The merge candidate list is sorted with BM cost or TM cost reordering. And the least cost merge candidate is paired with the AMVP candidate as the candidate pair of AMVP-merge mode. The better reordering option is indicated and signaled with a flag. The runtime reduction comes from replacing BM reordering with TM reordering, which requires less operations as BM uses bi-directional prediction.
Simulation results
The proposed method was implemented on top of ECM-7.0. The performance was evaluated using the common test condition defined in [3]. The test results are reported in the following tables using ECM-7.0 as the anchor. 
Table 1 shows that a coding efficiency of {-0.01%, -0.04%, -0.24%} for YUV under low-delay B configuration has been achieved with 97% encoding runtime. The encoding runtime reduction comes from removing one template matching MV refinement and one rate-distortion cost check.

Table 1 Simulation results of ARMC merge candidate list reordering in AMVP-merge mode over ECM-7.0
	
	Low delay B Main 10
	Random Access Main 10

	
	Test A over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	
	0.00%
	0.01%
	0.00%
	100%
	99%

	Class A2
	
	
	
	
	
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class B
	0.02%
	0.07%
	-0.29%
	100%
	104%
	0.00%
	0.01%
	-0.01%
	101%
	101%

	Class C
	-0.04%
	-0.01%
	0.25%
	98%
	100%
	0.00%
	-0.01%
	0.02%
	100%
	100%

	Class E
	-0.02%
	-0.26%
	-0.80%
	93%
	97%
	
	
	
	
	

	Overall
	-0.01%
	-0.04%
	-0.24%
	97%
	101%
	0.00%
	0.00%
	0.00%
	100%
	100%

	Class D
	0.02%
	0.29%
	1.04%
	99%
	95%
	0.00%
	-0.02%
	0.00%
	1010%
	1010%

	Class F
	
	
	
	
	
	
	
	
	
	


Table 2 shows that selection of TM or BM reordering at CU level brings coding runtime reduction for both encoding (2%) and decoding (3%). The runtime reduction comes from replacing one bilateral matching reordering with template matching reordering.

Table 2 Simulation results for selection of TM or BM reordering in AMVP-merge mode at CU level for RA over ECM-7.0
	
	Random Access Main 10

	
	Test B over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	-0.18%
	0.04%
	99%
	100%

	Class A2
	-0.01%
	0.03%
	0.04%
	100%
	98%

	Class B
	0.01%
	0.01%
	-0.08%
	97%
	97%

	Class C
	0.00%
	-0.03%
	0.02%
	97%
	95%

	Class E
	 
	
	 
	 
	 

	Overall
	0.00%
	-0.04%
	-0.01%
	98%
	97%

	Class D
	0.03%
	-0.08%
	0.04%
	99%
	98%

	Class F
	0.00%
	-0.18%
	0.04%
	99%
	100%


Table 3 shows the results of combining both Test A and Test B. Combining these two tests makes minor changes of RA performance. The performance of low-delay-B keeps identical as shown in Table 1. 

Table 3 Simulation results for Test A + Test B for RA over ECM-7.0
	
	Random Access Main 10

	
	Test A+B over ECM-7.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	
	
	
	
	

	Class A2
	
	
	
	
	

	Class B
	0.01%
	0.01%
	-0.08%
	97%
	97%

	Class C
	0.00%
	-0.02%
	0.02%
	98%
	96%

	Class E
	
	
	
	
	

	Overall
	
	
	
	
	

	Class D
	0.03%
	-0.09%
	0.05%
	98%
	97%

	Class F
	
	
	
	
	


Conclusion
In this contribution, ARMC merge candidate reordering for AMVP-merge mode is proposed. The simulation results show that a coding efficiency of {-0.01%, -0.04%, -0.24%} for YUV under low-delay B configuration has been achieved with 97% encoding runtime. For random access configuration, the proposed approach achieves 2% encoding and 3% decoding runtime reduction. It is suggested to adopt the proposed method into ECM.
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