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Abstract
In the current VVC, for a geometric partition mode (GPM) coded block, the block is split into two partitions with a splitting line defined by an angle and a distance. Each partition is associated with a uni-motion. The prediction sample for each partition is generated using the uni-motion. For the prediction samples near the splitting line, a blending operation is carried out to reduce discontinuity.
The motion storage process for the GPM coded block stores three types of motion. The three types of motion are the two uni-motions associated with each partition and a third motion which is a combination of the two uni-motions. The third motion is also referred to as type2 motion. Each 4x4 subblock within the GPM coded block stores one of the three types of motion. The type2 motion is stored within 4x4 subblocks that are within the blending area. It is asserted that since the blending area is narrow in general the storage of the type2 motion will be unnecessary.
This contribution proposes to remove the storage of type2 motion for GPM coded blocks. In other words, only the two uni-motions are stored. It is claimed that with the modification, one absolute operation and one comparison operation for each 4x4 subblock can be saved if the motion storage map is computed on the fly. It is also claimed that the determination process for the type2 motion can also be removed. It is further claimed that the specification text for the motion storage for GPM can be significantly cleaned up. The modification was implemented in the VTM-8.0 and the BD-rate impact is reported to be -0.01% for RA and 0.01% for LDB. It is proposed to adopt the modification considering that the BD-rate impact is negligible.
Introduction
In the current VVC, for a geometric partition mode (GPM) coded block, the block is split into two partitions with a splitting line defined by an angle and a distance. Each partition is associated with a uni-motion. The prediction sample for each partition is generated using the uni-motion. For the prediction samples near the splitting line, a blending operation is carried out to reduce the discontinuity.
The motion storage process for the GPM coded block stores three types of motion. The three types of motion are the two uni-motions associated with each partition and a third motion which is a combination of the two uni-motions. The third motion is also referred to as type2 motion. Each 4x4 subblock of the GPM coded block stores one of the three types of motion.
Below show some examples of the motion storage for some 32x32 GPM coded blocks, where the “2” means the corresponding subblocks stores type2 motion.
[image: ]
Each sample within the GPM coded block is associated with a weight index. The weight index is computed using the following formula in the draft specification, where xL and yL are the coordinates for the sample:
weightIdx = ( ( ( xL + offsetX )  <<  1 ) + 1 ) * disLut[ displacementX ] + 
				( ( ( yL + offsetY )  <<  1 ) + 1 ) ) * disLut[ displacementY ]
The determination of which motion to store for a subblock involves checking whether the sample at a predefined position in the subblock is within the blending area (by checking the corresponding weight index). As shown in the following, a subblock corresponds to 4x4 samples and the predefined position is marked as “X” 
[image: ]
For example, if the subblock has its subblock coordinate at (xSbIdx, ySbIdx), the predefined sample position will have coordinate (4 * xSbIdx + 2, 4 * ySbIdx + 2). Then the corresponding weight index can be either calculated using the equation above or by looking up the precalculated weight index map.
When the corresponding weight index are within (-32, 32) or the absolute weight index is less than 32, the sample is determined to be within the blending area and the corresponding subblock stores the type2 motion.
Proposal
It is proposed to remove the storage of type2 motion for GPM coded blocks. In other words, only the two uni-motions are stored.
Specification text modifications
The proposed modifications on top of the VVC draft (JVET-Q2001-vE) are shown below with added text marked in yellow and removed text in red strike-through.

[bookmark: _Ref528067726]8.5.7.3 Motion vector storing process for geometric partitioning mode
This process is invoked when decoding a coding unit with MergeGpmFlag[ xCb ][ yCb ] equal to 1.
…
For each 4×4 subblock at subblock index ( xSbIdx, ySbIdx ) with xSbIdx = 0..numSbX − 1, and ySbIdx = 0..numSbY − 1, the following applies:
· The variable motionIdx is calculated based on the array disLut specified in Table 37 as following:
motionIdx = ( ( ( 4 * xSbIdx + offsetX )  <<  1 ) + 5 ) * disLut[ displacementX ] +
				( ( ( 4 * ySbIdx + offsetY  <<  1 ) + 5 ) ) * disLut[ displacementY ]	(1058)
· The variable sType is derived as follows:
sType = abs( motionIdx ) < 32 ? 2 : ( motionIdx  <=  0 ? ( 1 − partIdx ) : partIdx )	(1059)
· Depending on the value of sType, tThe following assignments are made, with N being A when sType is equal to 0 or N being B when sType is equal to 1:
· If sType is equal to 0, the following applies:
predFlagL0 = ( predListFlagNA  = =  0 ) ? 1 : 0		(1060)
predFlagL1 = ( predListFlagNA  = = 0  ) ? 0 : 1		(1061)
refIdxL0 = ( predListFlagNA  = =  0 ) ? refIdxNA : −1	(1062)
refIdxL1 = ( predListFlagNA  = =  0 ) ? −1 : refIdxNA	(1063)
mvL0[ 0 ] = ( predListFlagNA  = =  0 ) ? mvNA[ 0 ] : 0	(1064)
mvL0[ 1 ] = ( predListFlagNA  = =  0 ) ? mvNA[ 1 ] : 0	(1065)
mvL1[ 0 ] = ( predListFlagNA  = =  0 ) ? 0 : mvNA[ 0 ]	(1066)
mvL1[ 1 ] = ( predListFlagNA  = =  0 ) ? 0 : mvNA[ 1 ]	(1067)
· Otherwise, if sType is equal to 1 or ( sType is equal to 2 and predListFlagA + predListFlagB is not equal to 1 ), the following applies:
predFlagL0 = ( predListFlagB  = =  0 ) ? 1 : 0		(1068)
predFlagL1 = ( predListFlagB  = =  0 ) ? 0 : 1		(1069)
refIdxL0 = ( predListFlagB  = =  0 ) ? refIdxB : −1	(1070)
refIdxL1 = ( predListFlagB  = =  0 ) ? −1 : refIdxB	(1071)
mvL0[ 0 ] = ( predListFlagB  = =  0 ) ? mvB[ 0 ] : 0	(1072)
mvL0[ 1 ] = ( predListFlagB  = =  0 ) ? mvB[ 1 ] : 0	(1073)
mvL1[ 0 ] = ( predListFlagB  = =  0 ) ? 0 : mvB[ 0 ]	(1074)
mvL1[ 1 ] = ( predListFlagB  = =  0 ) ? 0 : mvB[ 1 ]	(1075)
· Otherwise (sType is equal to 2 and predListFlagA + predListFlagB is equal to 1), the following applies:
predFlagL0 = 1		(1076)
predFlagL1 = 1		(1077)
refIdxL0 = ( predListFlagA  = =  0 ) ? refIdxA : refIdxB	(1078)
refIdxL1 = ( predListFlagA  = =  0 ) ? refIdxB : refIdxA	(1079)
mvL0[ 0 ] = ( predListFlagA  = =  0 ) ? mvA[ 0 ] : mvB[ 0 ]	(1080)
mvL0[ 1 ] = ( predListFlagA  = =  0 ) ? mvA[ 1 ] : mvB[ 1 ]	(1081)
mvL1[ 0 ] = ( predListFlagA  = =  0 ) ? mvB[ 0 ] : mvA[ 0 ]	(1082)
mvL1[ 1 ] = ( predListFlagA  = =  0 ) ? mvB[ 1 ] : mvA[ 1 ]	(1083)
· The following assignments are made for x = 0..3 and y = 0..3:
MvL0[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = mvL0	(1084)
MvL1[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = mvL1	(1085)
MvDmvrL0[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = mvL0	(1086)
MvDmvrL1[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = mvL1	(1087)
RefIdxL0[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = refIdxL0	(1088)
RedIdxL1[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = refIdxL1	(1089)
PredFlagL0[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = predFlagL0	(1090)
PredFlagL1[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = predFlagL1	(1091)
BcwIdx[ ( xSbIdx  <<  2 ) + x ][ ( ySbIdx  <<  2 ) + y ] = 0	(1092)
Results
[bookmark: _GoBack]The modification was implemented in VTM-8.0 and tested under the VTM-8.0 common test configurations.
Random access results
	
	Over VTM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	0.00%
	0.00%
	-0.03%
	
	

	Class A2
	-0.02%
	0.01%
	0.03%
	
	

	Class B
	0.01%
	0.00%
	-0.01%
	
	

	Class C
	-0.04%
	0.09%
	-0.04%
	
	

	Class E
	 
	
	 
	
	

	Overall
	-0.01%
	0.02%
	-0.02%
	
	

	Class D
	-0.01%
	-0.04%
	0.09%
	
	

	Class F
	-0.02%
	0.03%
	0.01%
	
	



Low delay B results
	
	Over VTM-8.0

	
	Y
	U
	V
	EncT
	DecT

	Class A1
	 
	 
	 
	
	

	Class A2
	 
	
	 
	
	

	Class B
	0.02%
	0.17%
	0.17%
	
	

	Class C
	-0.07%
	-0.09%
	0.03%
	
	

	Class E
	0.09%
	0.33%
	0.12%
	
	

	Overall
	0.01%
	0.12%
	0.11%
	
	

	Class D
	-0.01%
	-0.18%
	-0.11%
	
	

	Class F
	0.02%
	0.60%
	-0.34%
	
	



Conclusions
This contribution proposes to remove the storage of type2 motion for GPM coded blocks. In other words, only the two uni-motions are stored. With the modification, one absolute operation and one comparison operation for each 4x4 subblock can be saved if the motion storage map is computed on the fly. Furthermore, the determination process for the type2 motion can also be removed and the specification text for the motion storage for GPM can be significantly cleaned. Considering the negligible BD-rate impact from the modification, it is proposed to adopt the modification into the next version of VVC.
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