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Abstract
In the 11th JVET meeting, the Core Experiment 9 (Decoder Side Motion Vector Derivation) was established in JVET-K1029 to study the performance impact on the DMVR when constrained motion vector storage is applied on top of BMS-2.1 software. This test introduces a constraint on Decoder-side Motion Vector Refinement to prohibit using refined motion vectors (MVs) for MV prediction and boundary strength (BS) calculation in deblocking filter. Refined MVs can be taken only for motion compensation, but not for any other usage. Experiments were conducted on top of VTM anchors (BMS-2.1rc1 w/ VTM cfg.) with Random Access configuration. The performance results are summarized as follows.
CE9.1.6 vs. VTM: (Y) -1.48%, (U) -1.64%, (V) -1.75%, (Enc.) 104%, (Dec.) 119%.
DMVR  vs. VTM: (Y) -1.63%, (U) -1.73%, (V) -1.85%, (Enc.) xxx103%, (Dec.) xxx120%.
[bookmark: _Ref517994102]Introduction
In BMS-2.1, when Decoder-side Motion Vector Refinement (DMVR) is applied, the bi-prediction MVs of each Merge block are refined and buffered in the motion field to replace of the original merge block motion for later usage. Then, refined MVs are used for performing the final motion compensation for the merge block. As refined MVs are buffered in the motion field, they can be taken as reference for temporal MV prediction and boundary strength calculation, but not for spatial MV prediction due to a decoding latency issue.
Technical Description
In this contribution, when DMVR [1][2] is applied, refined MVs are taken only for motion compensation, but not for storage, so none of them is used to update the motion field. Therefore, only un-refined motion field is available for later use, including spatial MV prediction, temporal MV prediction and BS calculation in deblocking filter.
Experimental Results
[bookmark: _Hlk525596803][bookmark: _Hlk525596981][bookmark: _GoBack]The experiments of the proposed technique were conducted using the BMS-2.1rc1 software (5b93362a62b8e8a54f0a12069cd729c94defe7e8) [3] and the common test conditions [4][5] of CE9 to collect BD-rate numbers, encoding-time ratio and decoding-time ratio. VTM anchor result was generated using the same BMS-2.1rc1 software with VTM configurations, respectively. None of the original macros in the software was changed. Parallel encoding and decoding were applied to Random Access cases for anchors and tests. As requested from CE9 common test conditions, the SIMD setting is SSE42 and PrintHexPSNR is 1 forin both anchors and tests.
The performance results generated on top of VTM anchors were summarized in Table 1. The performance results [6] of the original DMVR in BMS-2.1rc1 were also recorded in Table 1 for comparison. 
Table 1. [bookmark: _Ref525579505][bookmark: _Hlk525590560]Performance results of CE9.1.6 and DMVR relative to VTM anchor.
	
	Random Access Main 10

	
	CE 9.1.6 vs. VTM Anchor
	Original DMVR vs. VTM Anchor

	
	Y
	U
	V
	EncT
	DecT
	Y
	U
	V
	EncT
	DecT

	Class A1
	-1.64%
	-1.55%
	-1.80%
	104%
	115%
	-1.76%
	-1.57%
	-1.92%
	xx103%
	xx115%

	Class A2
	-2.13%
	-2.34%
	-2.46%
	104%
	116%
	-2.32%
	-2.45%
	-2.532%
	xx102%
	xx116%

	Class B
	-1.19%
	-1.41%
	-1.47%
	104%
	122%
	-1.32%
	-1.48%
	-1.53%
	xx104%
	xx122%

	Class C
	-1.24%
	-1.46%
	-1.52%
	103%
	121%
	-1.39%
	-1.612%
	-1.698%
	xx104%
	xx124%

	Overall
	-1.48%
	-1.64%
	-1.75%
	104%
	119%
	-1.63%
	-1.73%
	-1.85%
	xx103%
	xx120%

	Class D
	-1.50%
	-1.53%
	-1.59%
	105%
	123%
	-1.74%
	-1.75%
	-1.84%
	xx105%
	xx125%



Conclusion
This contribution presented a modification on DMVR that refined MVs are prohibited for spatial and temporal MV prediction and BS calculation. When compared with the original DMVR, the proposed method does not require potential extra buffer to keep both original and refined motion fields, withit shows xx% reduction in decoding time, at the cost of losing around 0.15% loss of BD-rate performance. We would recommend the committee to consider integrating the proposed technique into the next software release of BMS/VTM software and working draft.
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