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Abstract
[bookmark: OLE_LINK193][bookmark: OLE_LINK194][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: _Hlk131093888]Some modifications are proposed to the Neural-Network Post-Filter Characteristics SEI Message related to the auxiliary input information. Following is proposed:
· [bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: _Hlk130821406]Proposal 1: It is proposed to receive filtering strength control variables for multiple input pictures (as StrengthControlVal[ idx ]  values for the input pictures with index idx in the range of 0 to numInputPics − 1, inclusive) and to derive scaled strengthControlScaledVal[ i ] values for multiple input pictures and use them to derive the input tensors. 
· [bookmark: _Hlk131094696][bookmark: _Hlk130555792]Proposal 2: It is proposed to derive filtering strength control variable based on considering if it is for chroma or for luma and use that to derive the input tensors.
Text for the combination of Proposal 1 and 2 is also provided.
Introduction 
[bookmark: _Hlk123724786][bookmark: _Hlk106878239][bookmark: OLE_LINK7][bookmark: OLE_LINK6][bookmark: _Hlk123641709][bookmark: _Hlk106878249]Additional SEI messages for VSEI [1] specifies the syntax and semantics for Neural network post-filter characteristics (NNPFC) SEI message and for neural-network post-filter activation SEI message. Neural network post-filter characteristics SEI message specifies a neural network that may be used as a post-processing filter. The use of specified post-processing filters for specific pictures is indicated with neural-network post-filter activation SEI messages.
Some modifications are proposed to the neural-network post-filter characteristics SEI Message related to the auxiliary input information.
[bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK3]Proposals
[bookmark: _Hlk107579938]Some modifications are proposed to the Neural-network post-filter characteristics SEI Message related to the auxiliary input information. 
[bookmark: OLE_LINK40][bookmark: OLE_LINK41]Proposal 1
It is asserted that currently only a single filtering strength control variable is received by NNPFC message.  It is proposed to define and receive filtering strength control variables for multiple input pictures (as StrengthControlVal[ idx ]  values for the input pictures with index idx in the range of 0 to numInputPics − 1, inclusive) and to derive scaled strengthControlScaledVal[ i ] values for multiple input pictures and use them to derive the input tensors. 
Is is asserted that since NNPFC message supports multiple input pictures for which luma and sample arrays are provided as input for the NNPF operation, the current limitation of only receiving filtering strength control variable, which for VVC provides information about QP value for the current picture should be removed by allowing receiving filtering strength control variables for each of these multiple input pictures.
The proposed modifications are shown below compared with JVET-AC2032-v2.
8.28 Neural-network post-filter characteristics SEI message
8.28.2 Neural-network post-filter characteristics SEI message semantics
The neural-network post-filter characteristics (NNPFC) SEI message specifies a neural network that may be used as a post-processing filter. The use of specified neural-network post-processing filters (NNPFs) for specific pictures is indicated with neural-network post-filter activation (NNPFA) SEI messages.
Use of this SEI message requires the definition of the following variables:
–	Input picture width and height in units of luma samples, denoted herein by CroppedWidth and CroppedHeight, respectively.
[bookmark: _Hlk129009528]–	Luma sample array CroppedYPic[ idx ] and chroma sample arrays CroppedCbPic[ idx ] and CroppedCrPic[ idx ], when present, of the input pictures with index idx in the range of 0 to numInputPics − 1, inclusive, that are used as input for the NNPF.
–	Bit depth BitDepthY for the luma sample array of the input pictures.
–	Bit depth BitDepthC for the chroma sample arrays, if any, of the input pictures.
–	A chroma format indicator, denoted herein by ChromaFormatIdc, as described in subclause ‎7.3.
[bookmark: _Hlk130569421]–	When nnpfc_auxiliary_inp_idc is equal to 1, a filtering strength control value array StrengthControlVal[ idx ] that shall be a real numbers in the range of 0 to 1, inclusive, of the input pictures with index idx in the range of 0 to numInputPics − 1, inclusive.
Input picture with index 0 corresponds to the picture for which the NNPFdefined by this NNPFC SEI message is activated by an NNPFA SEI message. Input picture with index i in the range of 1 to numInputPics − 1, inclusive, precedes the input picture with index i − 1 in output order.
[bookmark: _Hlk130569784]…
nnpfc_auxiliary_inp_idc greater than 0 indicates that auxiliary input data is present in the input tensor of the NNPF. nnpfc_auxiliary_inp_idc equal to 0 indicates that auxiliary input data is not present in the input tensor. nnpfc_auxiliary_inp_idc equal to 1 specifies that auxiliary input data is derived as specified in Formula 84.
The value of nnpfc_auxiliary_inp_idc shall be in the range of 0 to 1, inclusive, in bitstreams conforming to this edition of this document. Values of 2 to 255, inclusive, for nnpfc_inp_order_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this edition of this document. Decoders conforming to this edition of this document shall ignore NNPFC SEI messages with nnpfc_inp_order_idc in the range of 2 to 255, inclusive. Values of nnpfc_inp_order_idc greater than 255 shall not be present in bitstreams conforming to this edition of this document and are not reserved for future use.

When nnpfc_auxiliary_inp_idc is equal to 1, the variable strengthControlScaledVal is derived as follows:
[bookmark: _Hlk132109334][bookmark: _Hlk130555648]for( i = 0; i < numInputPics; i++ ) 
	if( nnpfc_inp_format_idc  = =  1 )
		strengthControlScaledVal[ i ]  = Floor ( StrengthControlVal[ i ]  * ( ( 1  <<  inpTensorBitDepthY ) − 1 ) )	(83)
	else
		strengthControlScaledVal[ i ]  = StrengthControlVal[ i ] 
The process DeriveInputTensors( ), for deriving the input tensor inputTensor for a given vertical sample coordinate cTop and a horizontal sample coordinate cLeft specifying the top-left sample location for the patch of samples included in the input tensor, is specified as follows:
[bookmark: _Hlk129009657][bookmark: _Hlk129009673][bookmark: _Hlk130556240]for( i = 0; i < numInputPics; i++ ) {
	if( nnpfc_inp_order_idc  = =  0 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				inpVal = InpY( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag )
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpVal
				else
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpVal
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  1 )		(84)
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				inpCbVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  2 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				yY = cTop + yP
				xY = cLeft + xP
				yC = yY / SubHeightC
				xC = xY / SubWidthC
				inpYVal = InpY( InpSampleVal( yY, xY, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpCbVal = InpC( InpSampleVal( yC, xC, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpYVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpYVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 3 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  3 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				yTL = cTop + yP * 2
				xTL = cLeft + xP * 2
				yBR = yTL + 1
				xBR = xTL + 1
				yC = cTop / 2 + yP
				xC = cLeft / 2 + xP
				inpTLVal = InpY( InpSampleVal( yTL, xTL, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpTRVal = InpY( InpSampleVal( yTL, xBR, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpBLVal = InpY( InpSampleVal( yBR, xTL, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpBRVal = InpY( InpSampleVal( yBR, xBR, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpCbVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
						CroppedWidth / 2, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
						CroppedWidth / 2, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpTLVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpTRVal
					inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = inpBLVal
					inputTensor[ 0 ][ i ][ 3 ][ yPovlp ][ xPovlp ] = inpBRVal
					inputTensor[ 0 ][ i ][ 4 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 5 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpTLVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpTRVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = inpBLVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = inpBRVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 4 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 5 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 6 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 6 ] = strengthControlScaledVal[ i ] 
			}
}

Corresponding modifications to the use of NNPFC SEI messages for VVC are shown below on top of JVET-AC2005-v1.
[bookmark: _Hlk130548411]Let currCodedPic be the coded picture for which the neural-network post-processing filter (NNPF) defined by the neural-network post-filter characteristics (NNPFC) SEI message is activated by a neural-network post-filter activation (NNPFA) SEI message.
The variable pictureRateUpsamplingFlag is set equal to ( nnpfc_purpose & 0x08 )  !=  0.
The variable numInputPics is set equal to nnpfc_num_input_pics_minus1 + 1.
[bookmark: _Hlk130548259]The array inputPicPoc[ i ] for all values of i in the range of 0 to numInputPics − 1, inclusive, specifying the picture order count values of the input pictures for the NNPF, is derived as follows:
–	inputPicPoc[ 0 ] is set equal to PicOrderCntVal of currCodedPic.
–	When numInputPics is greater than 1, the following applies for each value of i in the range of 1 to numInputPics − 1, inclusive, in increasing order of i:
–	If currCodedPic is associated with a frame packing arrangement SEI message with fp_arrangement_type equal to 5 and a particular value of fp_current_frame_is_frame0_flag, inputPicPoc[ i ] is set equal to PicOrderCntVal of the picture that precedes, in output order, the picture associated with index i − 1 and is associated with a frame packing arrangement SEI message with fp_arrangement_type equal to 5 and the same value of fp_current_frame_is_frame0_flag.
–	Otherwise (currCodedPic is not associated with a frame packing arrangement SEI message with fp_arrangement_type equal to 5), inputPicPoc[ i ] is set equal to PicOrderCntVal of the picture that precedes, in output order, the picture associated with index i − 1.
For purposes of interpretation of the NNPFC SEI message, the following variables are specified:
–	If pictureRateUpsamplingFlag is equal to 1 and there is a second NNPF that is defined by at least one NNPFC SEI message, is activated by an NNPFA SEI message for currCodedPic, and has nnpfc_purpose equal to 4, the following applies:
–	CroppedWidth is set equal to nnpfc_pic_width_in_luma_samples defined for the second NNPF.
–	CroppedHeight is set equal to nnpfc_pic_height_in_luma_samples defined for the second NNPF.
–	Otherwise, the following applies:
–	CroppedWidth is set equal to the value of pps_pic_width_in_luma_samples − ‌SubWidthC * ‌ ( pps_conf_win_left_offset + pps_conf_win_right_offset ) for currCodedPic.
–	CroppedHeight is set equal to the value of pps_pic_height_in_luma_samples − ‌SubHeightC * ‌ ( pps_conf_win_top_offset + pps_conf_win_bottom_offset ) for currCodedPic.
[bookmark: _Hlk130548141]–	The luma sample arrays CroppedYPic[ i ] and the chroma sample arrays CroppedCbPic[ i ] and CroppedCrPic[ i ], when present, are derived as follows for each value of i in the range of 0 to numInputPics − 1, inclusive:
[bookmark: _Hlk130548443][bookmark: _Hlk130548352]–	Let sourcePic be the cropped decoded output picture that has PicOrderCntVal equal to inputPicPoc[ i ] in the CLVS containing currCodedPic.
–	If pictureRateUpsamplingFlag is equal to 0, the following applies:
–	The luma sample array CroppedYPic[ i ] and the chroma sample arrays CroppedCbPic[ i ] and CroppedCrPic[ i ], when present, are set to be the 2-dimensional arrays of decoded sample values of the Y, Cb and Cr components, respectively, of sourcePic.
–	Otherwise (pictureRateUpsamplingFlag is equal to 1), the following applies:
–	The variable sourceWidth is set equal to the value of pps_pic_width_in_luma_samples − ‌SubWidthC * ( pps_conf_win_left_offset + pps_conf_win_right_offset ) for sourcePic.
–	The variable sourceHeight is set equal to the value of pps_pic_height_in_luma_samples − ‌SubHeightC * ( pps_conf_win_top_offset + pps_conf_win_bottom_offset ) for sourcePic.
–	If sourceWidth is equal to CroppedWidth and sourceHeight is equal to CroppedHeight, inputPic is set to be the same as sourcePic.
–	Otherwise (sourceWidth is not equal to CroppedWidth or sourceHeight is not equal to CroppedHeight), the following applies:
–	There shall be an NNPF, hereafter referred to as the super resolution NNPF, that is defined by at least one NNPFC SEI message, is activated by an NNPFA SEI message for sourcePic, and has nnpfc_purpose equal to 4, nnpfc_pic_width_in_luma_samples equal to CroppedWidth and nnpfc_pic_height_in_luma_samples equal to CroppedHeight.
–	inputPic is set to be the output of the neural-network inference of the super resolution NNPF with sourcePic being an input.
–	The luma sample array CroppedYPic[ i ] and the chroma sample arrays CroppedCbPic[ i ] and CroppedCrPic[ i ], when present, are set to be the 2-dimensional arrays of decoded sample values of the Y, Cb and Cr components, respectively, of inputPic.
[bookmark: _Hlk130548196]–	BitDepthY and BitDepthC are both set equal to BitDepth.
[bookmark: _Hlk130548663]–	ChromaFormatIdc is set equal to sps_chroma_format_idc
[bookmark: _Hlk130568334][bookmark: _Hlk130548304]– 	The array StrengthControlVal[ i ] for all values of i in the range of 0 to numInputPics − 1, inclusive, specifying the filtering strength control value for the input pictures for the NNPF, is derived as follows:
[bookmark: _Hlk130548269]	–	StrengthControlVal[ i ]  is set equal to the value of SliceQpY ÷ 63 of the first slice of coded picture in the CLVS containing currCodedPic with PicOrderCntVal equal to inputPicPoc[ i ] currCodedPic.
[bookmark: _Hlk110502627][bookmark: _Hlk110602954]There shall not be more than two NNPFC SEI messages present in a picture unit with the same value of nnpfc_id. When there are two NNPFC SEI messages present in a picture unit with the same value of nnpfc_id, these SEI messages shall have different content. When two NNPFC SEI messages with the same nnpfc_id and different content are present in the same picture unit, both of these NNPFC SEI messages shall be in the same SEI NAL unit.

[bookmark: OLE_LINK8]Proposal 2
It is asserted that currently a single filtering control variable (strengthControlScaledVal) is derived in NNPFC message. It is proposed to derive filtering strength control variable based on considering if it is for chroma or for luma and use that to derive the input tensors. It is asserted that since the bit depth of the input tensor may be different for luma and chroma, the current method of always using bit depth of input tensor for luma to derive both luma and chroma tensors may be inadequate or incorrect.
[bookmark: _Hlk131094184]The proposed modifications are shown below compared with JVET-AC2032-v2.
8.28 Neural-network post-filter characteristics SEI message
8.28.2 Neural-network post-filter characteristics SEI message semantics
…
nnpfc_auxiliary_inp_idc greater than 0 indicates that auxiliary input data is present in the input tensor of the NNPF. nnpfc_auxiliary_inp_idc equal to 0 indicates that auxiliary input data is not present in the input tensor. nnpfc_auxiliary_inp_idc equal to 1 specifies that auxiliary input data is derived as specified in Formula 84.
The value of nnpfc_auxiliary_inp_idc shall be in the range of 0 to 1, inclusive, in bitstreams conforming to this edition of this document. Values of 2 to 255, inclusive, for nnpfc_inp_order_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this edition of this document. Decoders conforming to this edition of this document shall ignore NNPFC SEI messages with nnpfc_inp_order_idc in the range of 2 to 255, inclusive. Values of nnpfc_inp_order_idc greater than 255 shall not be present in bitstreams conforming to this edition of this document and are not reserved for future use.

[bookmark: _Hlk125705306]When nnpfc_auxiliary_inp_idc is equal to 1, the variable strengthControlScaledVal is derived as follows:
[bookmark: _Hlk130830162][bookmark: _Hlk130830613][bookmark: _Hlk130830248][bookmark: _Hlk130830220][bookmark: _Hlk130830226][bookmark: _Hlk130830169]if( nnpfc_inp_format_idc  = =  1 )
	if( (nnpfc_inp_order_idc   = =  0) | | (nnpfc_inp_order_idc   = =  2) | | (nnpfc_inp_order_idc   = =  3) )
			strengthControlScaledVal = Floor ( StrengthControlVal * ( ( 1  <<  inpTensorBitDepthY ) − 1 ) )	(83)
  else if( (nnpfc_inp_order_idc   = =  1))
			strengthControlScaledVal = Floor ( StrengthControlVal * ( ( 1  <<  inpTensorBitDepthC ) − 1 ) )
else
	strengthControlScaledVal = StrengthControlVal

Text for the combination of Proposal 1 and Proposal 2:
The neural-network post-filter characteristics (NNPFC) SEI message specifies a neural network that may be used as a post-processing filter. The use of specified neural-network post-processing filters (NNPFs) for specific pictures is indicated with neural-network post-filter activation (NNPFA) SEI messages.
Use of this SEI message requires the definition of the following variables:
–	…
–	When nnpfc_auxiliary_inp_idc is equal to 1, a filtering strength control value array StrengthControlVal[ idx ] that shall be a real numbers in the range of 0 to 1, inclusive, of the input pictures with index idx in the range of 0 to numInputPics − 1, inclusive.
Input picture with index 0 corresponds to the picture for which the NNPFdefined by this NNPFC SEI message is activated by an NNPFA SEI message. Input picture with index i in the range of 1 to numInputPics − 1, inclusive, precedes the input picture with index i − 1 in output order.
…
nnpfc_auxiliary_inp_idc greater than 0 indicates that auxiliary input data is present in the input tensor of the NNPF. nnpfc_auxiliary_inp_idc equal to 0 indicates that auxiliary input data is not present in the input tensor. nnpfc_auxiliary_inp_idc equal to 1 specifies that auxiliary input data is derived as specified in Formula 84.
The value of nnpfc_auxiliary_inp_idc shall be in the range of 0 to 1, inclusive, in bitstreams conforming to this edition of this document. Values of 2 to 255, inclusive, for nnpfc_inp_order_idc are reserved for future use by ITU-T | ISO/IEC and shall not be present in bitstreams conforming to this edition of this document. Decoders conforming to this edition of this document shall ignore NNPFC SEI messages with nnpfc_inp_order_idc in the range of 2 to 255, inclusive. Values of nnpfc_inp_order_idc greater than 255 shall not be present in bitstreams conforming to this edition of this document and are not reserved for future use.
[bookmark: _Hlk132109357]for( i = 0; i < numInputPics; i++ ) 
	if( nnpfc_inp_format_idc  = =  1 )
			if( (nnpfc_inp_order_idc   = =  0) | | (nnpfc_inp_order_idc   = =  2) | | (nnpfc_inp_order_idc   = =  3) )
					strengthControlScaledVal[ i ] = Floor ( StrengthControlVal[ i ]  * ( ( 1  <<  inpTensorBitDepthY ) − 1 ) )	(83)
  			else if( (nnpfc_inp_order_idc   = =  1))
					strengthControlScaledVal[ i ] = Floor ( StrengthControlVal[ i ]  * ( ( 1  <<  inpTensorBitDepthC ) − 1 ) )
else
	strengthControlScaledVal[ i ]  = StrengthControlVal
The process DeriveInputTensors( ), for deriving the input tensor inputTensor for a given vertical sample coordinate cTop and a horizontal sample coordinate cLeft specifying the top-left sample location for the patch of samples included in the input tensor, is specified as follows:
[bookmark: _Hlk132109391]for( i = 0; i < numInputPics; i++ ) {
	if( nnpfc_inp_order_idc  = =  0 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				inpVal = InpY( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag )
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpVal
				else
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpVal
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  1 )		(84)
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				inpCbVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( cTop + yP, cLeft + xP, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  2 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				yY = cTop + yP
				xY = cLeft + xP
				yC = yY / SubHeightC
				xC = xY / SubWidthC
				inpYVal = InpY( InpSampleVal( yY, xY, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpCbVal = InpC( InpSampleVal( yC, xC, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / SubHeightC,
						CroppedWidth / SubWidthC, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpYVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpYVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 3 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = strengthControlScaledVal[ i ] 
			}
	else if( nnpfc_inp_order_idc  = =  3 )
		for( yP = −nnpfc_overlap; yP < inpPatchHeight + nnpfc_overlap; yP++)
			for( xP = −nnpfc_overlap; xP < inpPatchWidth + nnpfc_overlap; xP++ ) {
				yTL = cTop + yP * 2
				xTL = cLeft + xP * 2
				yBR = yTL + 1
				xBR = xTL + 1
				yC = cTop / 2 + yP
				xC = cLeft / 2 + xP
				inpTLVal = InpY( InpSampleVal( yTL, xTL, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpTRVal = InpY( InpSampleVal( yTL, xBR, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpBLVal = InpY( InpSampleVal( yBR, xTL, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpBRVal = InpY( InpSampleVal( yBR, xBR, CroppedHeight,
						CroppedWidth, CroppedYPic[ i ] ) )
				inpCbVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
						CroppedWidth / 2, CroppedCbPic[ i ] ) )
				inpCrVal = InpC( InpSampleVal( yC, xC, CroppedHeight / 2,
						CroppedWidth / 2, CroppedCrPic[ i ] ) )
				yPovlp = yP + nnpfc_overlap
				xPovlp = xP + nnpfc_overlap
				if( !nnpfc_component_last_flag ) {
					inputTensor[ 0 ][ i ][ 0 ][ yPovlp ][ xPovlp ] = inpTLVal
					inputTensor[ 0 ][ i ][ 1 ][ yPovlp ][ xPovlp ] = inpTRVal
					inputTensor[ 0 ][ i ][ 2 ][ yPovlp ][ xPovlp ] = inpBLVal
					inputTensor[ 0 ][ i ][ 3 ][ yPovlp ][ xPovlp ] = inpBRVal
					inputTensor[ 0 ][ i ][ 4 ][ yPovlp ][ xPovlp ] = inpCbVal
					inputTensor[ 0 ][ i ][ 5 ][ yPovlp ][ xPovlp ] = inpCrVal
				} else {
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 0 ] = inpTLVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 1 ] = inpTRVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 2 ] = inpBLVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 3 ] = inpBRVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 4 ] = inpCbVal
					inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 5 ] = inpCrVal
				}
				if( nnpfc_auxiliary_inp_idc  = =  1 )
					if( !nnpfc_component_last_flag )
						inputTensor[ 0 ][ i ][ 6 ][ yPovlp ][ xPovlp ] = strengthControlScaledVal[ i ] 
					else
						inputTensor[ 0 ][ i ][ yPovlp ][ xPovlp ][ 6 ] = strengthControlScaledVal[ i ] 
			}
}
Additionally modifications to the use of NNPFC SEI messages for VVC on top of JVET-AC2005-v1 as shown in proposal 1 also apply.
Conclusion
This document proposes modifications to neural network post processing characteristics SEI. It is proposed to adopt the proposals in the next version of “Additional SEI messages for VSEI” text.
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