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Abstract
This contribution presents the simulation results of symmetrical MVD mode for bi-prediction on top of VTM-3.0. The proposed method derives MVD for the list 1 from MVD for the list 0 based on assumption of linear motion. Simulation results reportedly shows on average 0.16% BD-rate saving with encoding and decoding times of 105% and 100% respectively for the RA configuration.
Proposed method
In this contribution, a new mode is proposed for motion information coding in bi-prediction.
Firstly, in slice level, variables BiDirPredFlag, RefIdxSymL0 and RefIdxSymL1 are derived as follows:
· The forward reference picture in reference picture list 0 which is nearest to the current picture is searched. If found, RefIdxSymL0 is set equal to the reference index of the forward picture.
· The backward reference picture in reference picture list 1 which is nearest to the current picture is searched. If found, RefIdxSymL1 is set equal to the reference index of the backward picture.
· If both forward and backward picture are found, BiDirPredFlag is set equal to 1.
· Otherwise, following applies:
· The backward reference picture in reference picture list 0 which is nearest to the current one is searched. If found, RefIdxSymL0 is set equal to the reference index of the backward picture.
· The forward reference picture in reference picture list 1 which is nearest to the current one is searched. If found, RefIdxSymL1 is set equal to the reference index of the forward picture.
· If both backward and forward picture are found, BiDirPredFlag is set equal to 1. Otherwise, BiDirPredFlag is set equal to 0.
Secondly, in CU level, a symmetrical mode flag indicating whether symmetrical mode is used or not is explicitly signaled if the prediction direction for the CU is bi-prediction and BiDirPredFlag is equal to 1. 
When the flag is true, only mvp_l0_flag, mvp_l1_flag and MVD0 are explicitly signaled. The reference indices are set equal to RefIdxSymL0, RefIdxSymL1 for list 0 and list 1, respectively. MVD1 is just set equal to –MVD0. The final motion vectors are shown in below formula.



[bookmark: _Ref519612531]Figure 1 Illustration for symmetrical mode
The modifications in coding unit syntax are shown in Table 1.
[bookmark: _Ref525597364]Table 1 Modifications in coding unit syntax
	coding_unit( x0, y0, cbWidth, cbHeight, treeType ) {
	Descriptor

	…
	

				if( slice_type  = =  B )
	

					inter_pred_idc[ x0 ][ y0 ]
	ae(v)

				if( sps_affine_enabled_flag  &&  cbWidth >= 16  &&  cbHeight >= 16 ) {
	

					inter_affine_flag[ x0 ][ y0 ]
	ae(v)

					if( sps_affine_type_flag  &&  inter_affine_flag[ x0 ][ y0 ] )
	

						cu_affine_type_flag[ x0 ][ y0 ]
	ae(v)

				}
	

				if( inter_pred_idc[ x0 ][ y0 ]  ==  PRED_BI &&
				BiDirPredFlag  &&  inter_affine_flag[ x0 ][ y0 ] == 0 )
	

					symmetric_mvd_flag[ x0 ][ y0 ]
	ae(v)

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L1 ) {
	

					if( num_ref_idx_l0_active_minus1 > 0 && !symmetric_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l0[ x0 ][ y0 ]
	ae(v)

					mvd_coding( x0, y0, 0, 0 )
	

					if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

						mvd_coding( x0, y0, 0, 1 )
	

					if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

						mvd_coding( x0, y0, 0, 2 )
	

					mvp_l0_flag[ x0 ][ y0 ]
	ae(v)

				} else {
	

					MvdL0[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL0[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				if( inter_pred_idc[ x0 ][ y0 ]  !=  PRED_L0 ) {
	

					if( num_ref_idx_l1_active_minus1 > 0 && !symmetric_mvd_flag[ x0 ][ y0 ] )
	

						ref_idx_l1[ x0 ][ y0 ]
	ae(v)

					if( mvd_l1_zero_flag  &&  inter_pred_idc[ x0 ][ y0 ]  = =  PRED_BI ) {
	

						…
	

					} else {
	

						if( !symmetric_mvd_flag[ x0 ][ y0 ] ) {
	

							mvd_coding( x0, y0, 1, 0 )
	

						if( MotionModelIdc[ x0 ][ y0 ] > 0 )
	

							mvd_coding( x0, y0, 1, 1 )
	

						if(MotionModelIdc[ x0 ][ y0 ] > 1 )
	

	[bookmark: _GoBack]						mvd_coding( x0, y0, 1, 2 )
	

					}
	

					mvp_l1_flag[ x0 ][ y0 ]
	ae(v)

				} else {
	

					MvdL1[ x0 ][ y0 ][ 0 ] = 0
	

					MvdL1[ x0 ][ y0 ][ 1 ] = 0
	

				}
	

				…
	

			}
	

		}
	

		…
	

	}
	


Simulation results
The proposed method is evaluated for random-access (RA) configuration using VTM-3.0 software according to the common test conditions in JVET-L1010 [1] and the description of Core Experiment 4 [2]. For the test 4.4.3, results reportedly show on average 0.16% BD-rate saving with encoding and decoding times of 105% and 100% respectively for RA configuration. The proposed method does not affect LDB configuration. The detailed experimental results are provided in Table 3. 
[bookmark: _Ref518385564]Table 3. Coding performance of test 4.4.3 over VTM-3.0
	
	Random Access Main 10

	
	Over VTM-3.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	-0.18%
	-0.15%
	-0.21%
	105%
	100%

	Class A2
	-0.20%
	-0.15%
	-0.15%
	105%
	100%

	Class B
	-0.15%
	-0.09%
	-0.17%
	105%
	101%

	Class C
	-0.13%
	-0.11%
	-0.11%
	105%
	100%

	Class E
	
	
	
	
	

	Overall
	-0.16%
	-0.12%
	-0.16%
	105%
	100%

	Class D
	-0.08%
	-0.08%
	-0.04%
	105%
	101%

	Class F (optional)
	-0.11%
	-0.12%
	-0.11%
	105%
	100%


Conclusions
This contribution reports the results of integrating symmetrical MVD mode for bi-prediction on top of VTM-3.0. The proposed method derives MVD for the list 1 from MVD for the list 0 based on assumption of linear motion. Simulation results reportedly show on average 0.16% BD-rate saving with encoding and decoding times of 105% and 100% respectively for the RA configuration.
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