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Derivation process for motion vector arrays from affine control point motion vectors
Inputs to this process are:
· a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture,
· two variables cbWidth and cbHeight specifying the width and the height of the luma coding block,
· the number of control point motion vectors numCpMv,
· the control point motion vectors cpMvLX[ cpIdx ], with cpIdx = 0..numCpMv − 1 and X being 0 or 1,
· the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY.
Outputs of this process are:
· the luma subblock motion vector array mvLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1,
· the chroma subblock motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1.
The following assignments are made for x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1:
CpMvLX[ x ][ y ][ 0 ] = cpMvLX[ 0 ]		(8‑622)
CpMvLX[ x ][ y ][ 1 ] = cpMvLX[ 1 ]		(8‑623)
CpMvLX[ x ][ y ][ 2 ] = cpMvLX[ 2 ]		(8‑624)
The variables log2CbW and log2CbH are derived as follows:
log2CbW = Log2( cbWidth )		(8‑625)
log2CbH = Log2( cbHeight )		(8‑626)
The variables mvScaleHor, mvScaleVer, dHorX and dVerX are derived as follows:
mvScaleHor = cpMvLX[ 0 ][ 0 ] << 7		(8‑627)
mvScaleVer = cpMvLX[ 0 ][ 1 ] << 7		(8‑628)
dHorX = ( cpMvLX[ 1 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbW ) 	(8‑629)
dVerX = ( cpMvLX[ 1 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbW ) 	(8‑630)
The variables dHorY and dVerY are derived as follows:
· If numCpMv is equal to 3, the following applies:
dHorY = ( cpMvLX[ 2 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbH ) 	(8‑631)
dVerY = ( cpMvLX[ 2 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbH ) 	(8‑632)
· Otherwise ( numCpMv is equal to 2), the following applies:
dHorY = − dVerX		(8‑633)
dVerY = dHorX		(8‑634)
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The luma motion vector mvLX[ xSbIdx ][ ySbIdx ] is derived as follows :
xPosCb = 2 + ( xSbIdx << 2 )		(8‑635)
yPosCb = 2 + ( ySbIdx << 2 )		(8‑636)
mvLX[ xSbIdx ][ ySbIdx ][ 0 ] = ( mvScaleHor + dHorX * xPosCb + dHorY * yPosCb )	(8‑637)
mvLX[ xSbIdx ][ ySbIdx ][ 1 ] = ( mvScaleVer + dVerX * xPosCb + dVerY * yPosCb )	(8‑638)
· The rounding process for motion vectors as specified in clause 8.3.2.14 is invoked the with mvX set equal to  mvLX[ xSbIdx ][ ySbIdx ], rightShift set equal to 7, and leftShift set equal to 0 as inputs and the rounded  mvLX[ xSbIdx ][ ySbIdx ] as output.
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The average luma motion vector mvAvgLX is derived as follows:
mvAvgLX = ( mvLX[ ( xSbIdx >> 1 << 1) ][ (ySbIdx>>1<<1) ] + 	
	mvLX[ ( xSbIdx >> 1 << 1) + 1 ][ ( ySbIdx >> 1 << 1) ] + 	 (8‑639)
	mvLX[ ( xSbIdx >> 1 << 1 ) ][ ( ySbIdx >> 1 << 1) + 1 ] + 	
	mvLX[ ( xSbIdx >> 1 << 1 ) + 1 ][ (ySbIdx>>1<<1) + 1 ] + 2 ) >> 2	
· The derivation process for chroma motion vectors in clause 8.3.2.13 is invoked with mvAvgLX as input, and the chroma motion vector mvCLX[ xSbIdx ][ ySbIdx ] as output.
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4. Derivation process for motion vector arrays from affine control point motion vectors
Inputs to this process are:
· a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture,
· two variables cbWidth and cbHeight specifying the width and the height of the luma coding block,
· the number of control point motion vectors numCpMv,
· the control point motion vectors cpMvLX[ cpIdx ], with cpIdx = 0..numCpMv − 1 and X being 0 or 1,
· the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY.
Outputs of this process are:
· the luma subblock motion vector array mvLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1,
· the chroma subblock motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1.
The following assignments are made for x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1:
CpMvLX[ x ][ y ][ 0 ] = cpMvLX[ 0 ]		(8‑622)
CpMvLX[ x ][ y ][ 1 ] = cpMvLX[ 1 ]		(8‑623)
CpMvLX[ x ][ y ][ 2 ] = cpMvLX[ 2 ]		(8‑624)
The variables log2CbW and log2CbH are derived as follows:
log2CbW = Log2( cbWidth )		(8‑625)
log2CbH = Log2( cbHeight )		(8‑626)
The variables mvScaleHor, mvScaleVer, dHorX and dVerX are derived as follows:
mvScaleHor = cpMvLX[ 0 ][ 0 ] << 7		(8‑627)
mvScaleVer = cpMvLX[ 0 ][ 1 ] << 7		(8‑628)
dHorX = ( cpMvLX[ 1 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbW ) 	(8‑629)
dVerX = ( cpMvLX[ 1 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbW ) 	(8‑630)
The variables dHorY and dVerY are derived as follows:
· If numCpMv is equal to 3, the following applies:
dHorY = ( cpMvLX[ 2 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbH ) 	(8‑631)
dVerY = ( cpMvLX[ 2 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbH ) 	(8‑632)
· Otherwise ( numCpMv is equal to 2), the following applies:
dHorY = − dVerX		(8‑633)
dVerY = dHorX		(8‑634)
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The luma motion vector mvLX[ xSbIdx ][ ySbIdx ] is derived as follows :
xPosCb = 2 + ( xSbIdx << 2 )		(8‑635)
yPosCb = 2 + ( ySbIdx << 2 )		(8‑636)
mvLX[ xSbIdx ][ ySbIdx ][ 0 ] = ( mvScaleHor + dHorX * xPosCb + dHorY * yPosCb )	(8‑637)
mvLX[ xSbIdx ][ ySbIdx ][ 1 ] = ( mvScaleVer + dVerX * xPosCb + dVerY * yPosCb )	(8‑638)
· The rounding process for motion vectors as specified in clause 8.3.2.14 is invoked the with mvX set equal to  mvLX[ xSbIdx ][ ySbIdx ], rightShift set equal to 7, and leftShift set equal to 0 as inputs and the rounded  mvLX[ xSbIdx ][ ySbIdx ] as output.
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The average luma motion vector mvAvgLX is derived as follows:
mvAvgLX = ( mvLX[ ( xSbIdx >> 1 << 1) ][ (ySbIdx>>1<<1) ] + 	
	mvLX[ ( xSbIdx >> 1 << 1) + 1 ][ ( ySbIdx >> 1 << 1) ] + 	 (8‑639)
	mvLX[ ( xSbIdx >> 1 << 1 ) ][ ( ySbIdx >> 1 << 1) + 1 ] + 	
	mvLX[ ( xSbIdx >> 1 << 1 ) + 1 ][ (ySbIdx>>1<<1) + 1 ] + 21 ) >> 21	
· The derivation process for chroma motion vectors in clause 8.3.2.13 is invoked with mvAvgLX as input, and the chroma motion vector mvCLX[ xSbIdx ][ ySbIdx ] as output.
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4. Derivation process for motion vector arrays from affine control point motion vectors
Inputs to this process are:
· a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture,
· two variables cbWidth and cbHeight specifying the width and the height of the luma coding block,
· the number of control point motion vectors numCpMv,
· the control point motion vectors cpMvLX[ cpIdx ], with cpIdx = 0..numCpMv − 1 and X being 0 or 1,
· the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY.
Outputs of this process are:
· the luma subblock motion vector array mvLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1,
· the chroma subblock motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1.
The following assignments are made for x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1:
CpMvLX[ x ][ y ][ 0 ] = cpMvLX[ 0 ]		(8‑622)
CpMvLX[ x ][ y ][ 1 ] = cpMvLX[ 1 ]		(8‑623)
CpMvLX[ x ][ y ][ 2 ] = cpMvLX[ 2 ]		(8‑624)
The variables log2CbW and log2CbH are derived as follows:
log2CbW = Log2( cbWidth )		(8‑625)
log2CbH = Log2( cbHeight )		(8‑626)
The variables mvScaleHor, mvScaleVer, dHorX and dVerX are derived as follows:
mvScaleHor = cpMvLX[ 0 ][ 0 ] << 7		(8‑627)
mvScaleVer = cpMvLX[ 0 ][ 1 ] << 7		(8‑628)
dHorX = ( cpMvLX[ 1 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbW ) 	(8‑629)
dVerX = ( cpMvLX[ 1 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbW ) 	(8‑630)
The variables dHorY and dVerY are derived as follows:
· If numCpMv is equal to 3, the following applies:
dHorY = ( cpMvLX[ 2 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbH ) 	(8‑631)
dVerY = ( cpMvLX[ 2 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbH ) 	(8‑632)
· Otherwise ( numCpMv is equal to 2), the following applies:
dHorY = − dVerX		(8‑633)
dVerY = dHorX		(8‑634)
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The luma motion vector mvLX[ xSbIdx ][ ySbIdx ] is derived as follows :
xPosCb = 2 + ( xSbIdx << 2 )		(8‑635)
yPosCb = 2 + ( ySbIdx << 2 )		(8‑636)
mvLX[ xSbIdx ][ ySbIdx ][ 0 ] = ( mvScaleHor + dHorX * xPosCb + dHorY * yPosCb )	(8‑637)
mvLX[ xSbIdx ][ ySbIdx ][ 1 ] = ( mvScaleVer + dVerX * xPosCb + dVerY * yPosCb )	(8‑638)
· The rounding process for motion vectors as specified in clause 8.3.2.14 is invoked the with mvX set equal to  mvLX[ xSbIdx ][ ySbIdx ], rightShift set equal to 7, and leftShift set equal to 0 as inputs and the rounded  mvLX[ xSbIdx ][ ySbIdx ] as output.
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The average luma motion vector mvAvgLX is derived as follows:
mvAvgLX = ( mvLX[ ( xSbIdx >> 1 << 1) ][ (ySbIdx>>1<<1) ] + 	
	mvLX[ ( xSbIdx >> 1 << 1) + 1 ][ ( ySbIdx >> 1 << 1) ] + 	 (8‑639)
	mvLX[ ( xSbIdx >> 1 << 1 ) ][ ( ySbIdx >> 1 << 1) + 1 ] + 	
	mvLX[ ( xSbIdx >> 1 << 1 ) + 1 ][ (ySbIdx>>1<<1) + 1 ] + 2 ) >> 2	
mvAvgLX[ 0 ] = ( mvAvgLX[ 0 ] >= 0 ? ( mvAvgLX[ 0 ] + 2) >> 2 : 	
				− ( (− mvAvgLX[ 0 ] + 2 ) >>2 ) )	(8‑640)
mvAvgLX[ 1 ] = ( mvAvgLX[ 1 ] >= 0 ? ( mvAvgLX[ 1 ] + 2) >> 2 : 	
				− ( (− mvAvgLX[ 1 ] + 2 ) >> 2 ) )	(8‑641)

· The derivation process for chroma motion vectors in clause 8.3.2.13 is invoked with mvAvgLX as input, and the chroma motion vector mvCLX[ xSbIdx ][ ySbIdx ] as output.
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