	[image: ][image: ]Joint Video Experts Team (JVET)
of ITU-T SG21 WP3/21 and ISO/IEC JTC 1/SC 29
42nd Meeting, Santa Eulària, ES, 24 April – 1 May 2026
	Document: JVET-AP0081-v1



	Title:
	[bookmark: OLE_LINK1][bookmark: OLE_LINK4]AHG9: On Multiple Inferences for Neural-network Post-filter

	Status:
	Input document to JVET

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	Sachin Deshpande

	
Tel:
Email:
	
+1 360 817 8486
sdeshpande@sharplabs.com

	Source:
	Sharp Labs of America, Inc.


_____________________________
Abstract
[bookmark: OLE_LINK56][bookmark: _Hlk197601661][bookmark: OLE_LINK15]Following is proposed related to multiple inferences for Neural-network Post-filter (NNPF) in VSEI TuC:
· [bookmark: OLE_LINK12][bookmark: _Hlk209447839][bookmark: _Hlk218350535][bookmark: _Hlk218363241][bookmark: _Hlk218512442][bookmark: _Hlk200114961][bookmark: _Hlk207290247]Asserted bug-fixes are proposed in StoreOutputTensors process for four nnpfc_output_order_idc values, related to multiple inferences, to the calculation of side-by-side packed temporal extrapolation X co-ordinates. 

It is proposed to add the proposed bug-fixes to the TuC.
[bookmark: _Hlk200117059]Introduction
[bookmark: _Hlk200549000][bookmark: OLE_LINK59][bookmark: _Hlk200549304]Technologies under consideration for VSEI [1], includes modifications to Neural-network post-filter characteristics (NNPFC) and Neural-network post-filter activation (NNPFA) SEIs. Further modifications are proposed to NNPF in VSEI TuC.

Following is proposed related to multiple inferences for Neural-network Post-filter (NNPF) in VSEI TuC:
· [bookmark: _Hlk225192137]Asserted bug-fixes are proposed in StoreOutputTensors process for four nnpfc_output_order_idc values, related to multiple inferences, to the calculation of side-by-side packed temporal extrapolation X co-ordinates. 

It is proposed to add the proposed approaches to the TuC.

[bookmark: _Hlk225192108][bookmark: _Hlk207290269][bookmark: _Hlk207103843][bookmark: _Hlk200115335]Proposal

It is asserted that in StoreOutputTensors, when numTemporalExtrapolations > 1, the multiple temporal extrapolation versions are packed side-by-side in the output arrays by adding j * nnpfcOutputPicWidth to the horizontal coordinate. However, with the current order of calculations, when nnpfc_out_order_idc  is equal to  0,  the if check (xY < nnpcOutputWidth) would only pass for j equal to 0 but not for any of the subsequent value of j from 1 to numTemporalExtrapolations − 1, inclusive. It is proposed to fix this by moving the additional calculations on xY and XP1 to inside the if( yY < nnpfcOutputPicHeight  &&  xY < nnpfcOutputPicWidth )  statements. Similar changes are proposed for other nnpfc-out_order_idc values for the same reason.
[bookmark: _Hlk225192184]Proposed modifications are shown highlighted compared to VSEI TuC [1].
…
[bookmark: _Hlk185264388][bookmark: _Hlk227158910]The following example process NnpfInferenceProcess may be used, with the NNPF PostProcessingFilter( ), for each value of infIdx in the range of 0 to NnpfNumInferences − 1, inclusive, to generate, in a patch-wise manner, the filtered and/or interpolated picture(s), which contain Y, Cb, and Cr sample arrays FilteredYPic[ infIdx ], FilteredCbPic[ infIdx ], and FilteredCrPic[ infIdx ], respectively, as indicated by nnpfc_out_order_idc:
[bookmark: _Hlk185264374]–	The variable nnpfcPrompt, specifying the text prompt string to be provided in the input tensor for a particular picture picA for which the NNPF is activated, is derived as follows:
–	If nnpfc_inband_prompt_flag is equal to 1 and nnpfa_prompt_update_flag[ infIdx ] is equal to 1, nnpfcPrompt is set equal to nnpfa_prompt[ infIdx ].
–	Otherwise, if nnpfc_inband_prompt_flag is equal to 1 and nnpfa_prompt_update_flag[ infIdx ] is equal to 0, nnpfcPrompt is set equal to nnpfc_prompt[ infIdx ].
–	Otherwise, if nnpfc_inband_prompt_flag is equal to 0 and a text prompt string is provided by external means, nnpfcPrompt is set equal to that text prompt string.
–	Otherwise (nnpfc_inband_prompt_flag is equal to 0 and no text prompt string is provided by external means), nnpfcPrompt is set equal to a null string.
…
–	The filtered and/or interpolated picture(s), which contain Y, Cb, and Cr sample arrays FilteredYPic[ infIdx ], FilteredCbPic[ infIdx ], and FilteredCrPic[ infIdx ] are derived as follows.
… // equation 98 with update to invoke StoreOutputTensors( outputTensor, FilteredYPic[ infIdx ], FilteredCbPic[ infIdx ], and FilteredCrPic[ infIdx ] )
…
The process StoreOutputTensors( outputTensor, FilteredYPic[ infIdx ], FilteredCbPic[ infIdx ], FilteredCrPic[ infIdx ] ), for deriving sample values in the sample arrays FilteredYPic[ infIdx ], FilteredCbPic[ infIdx ], and FilteredCrPic[ infIdx ], for the NNPF-generated pictures, from the output tensor outputTensor 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: _Hlk227158977][bookmark: _Hlk227249674][bookmark: _Hlk184910471][bookmark: _Hlk225195571][bookmark: _Hlk225195541][bookmark: _Hlk226037918][bookmark: _Hlk225195596][bookmark: _Hlk225195582][bookmark: _Hlk225195652][bookmark: _Hlk186728273][bookmark: _Hlk225197470][bookmark: _Hlk186728263][bookmark: _Hlk225197579][bookmark: _Hlk225198369][bookmark: OLE_LINK3][bookmark: _Hlk225197659][bookmark: _Hlk225197684]for( i = 0; i < numPicsInOutputTensor; i++ ) {
	if( nnpfc_out_order_idc  = =  0 ) 
		for( j = 0; j < numTemporalExtrapolations; j++ )
			for( yP = 0; yP < outPatchHeight; yP++ )
				for( xP = 0; xP < outPatchWidth; xP++ ) {
					yY = cTop * outPatchHeight / inpPatchHeight + yP
					xY = cLeft * outPatchWidth / inpPatchWidth + xP					xY += j * nnpfcOutputPicWidth
					xP1 = xP + j * outPatchWidth
					if( yY < nnpfcOutputPicHeight  &&  xY < nnpfcOutputPicWidth ) {
						xY += j * nnpfcOutputPicWidth
						xP1 = xP + j * outPatchWidth
						if( !nnpfc_component_last_flag )
							FilteredYPic[ i ][ xY ][yY ] = outputTensor[ 0 ][ i ][ 0 ][ yP ][ xP1 ]
						else
							FilteredYPic[ i ][ xY ][ yY ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 0 ]
						}
				}
	else if( nnpfc_out_order_idc  = =  1 )			(97)
		for( j = 0; j < numTemporalExtrapolations; j++ )
			for( yP = 0; yP < outPatchCHeight; yP++ )
				for( xP = 0; xP < outPatchCWidth; xP++ ) {
					xSrc = cLeft * horCScaling + xP
					ySrc = cTop * verCScaling + yP						xSrc += j * nnpfcOutputPicWidth / outSubWidthC
					xP1 = xP + j * outPatchCWidth
					if( ySrc < nnpfcOutputPicHeight / outSubHeightC  &&
						xSrc < nnpfcOutputPicWidth / outSubWidthC ) {
						xSrc += j * nnpfcOutputPicWidth / outSubWidthC
						xP1 = xP + j * outPatchCWidth
						if( !nnpfc_component_last_flag ) {
							FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ 0 ][ yP ][ xP1 ]
							FilteredCrPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ 1 ][ yP ][ xP1 ]
						} else {
							FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 0 ]
							FilteredCrPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 1 ]
						}
				  	}
				}
	else if( nnpfc_out_order_idc  = =  2 ) 
		for( j = 0; j < numTemporalExtrapolations; j++ )
			for( yP = 0; yP < outPatchHeight; yP++ )
				for( xP = 0; xP < outPatchWidth; xP++ ) {
					yY = cTop * outPatchHeight / inpPatchHeight + yP
					xY = cLeft * outPatchWidth / inpPatchWidth + xP
					yC = yY / outSubHeightC 
					xC = xY / outSubWidthC 
					yPc = ( yP / outSubHeightC ) * outSubHeightC
					xPc = ( xP / outSubWidthC ) * outSubWidthC					xY += j * nnpfcOutputPicWidth
					xC += j * nnpfcOutputPicWidth / outSubWidthC
					xP1 = xP + j * outPatchWidth
					xPc1 = xPc + j * outPatchWidth / outSubWidthC
					if( yY < nnpfcOutputPicHeight  &&  xY < nnpfcOutputPicWidth ) {
						xY += j * nnpfcOutputPicWidth
						xC += j * nnpfcOutputPicWidth / outSubWidthC
						xP1 = xP + j * outPatchWidth
						xPc1 = xPc + j * outPatchWidth / outSubWidthC
						if( !nnpfc_component_last_flag ) {
							FilteredYPic[ i ][ xY ][ yY ] = outputTensor[ 0 ][ i ][ 0 ][ yP ][ xP1 ]
							FilteredCbPic[ i ][ xC ][ yC ] = outputTensor[ 0 ][ i ][ 1 ][ yPc ][ xPc1 ]
							FilteredCrPic[ i ][ xC ][ yC ] = outputTensor[ 0 ][ i ][ 2 ][ yPc ][ xPc1 ]
						} else {
							FilteredYPic[ i ][ xY ][ yY ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 0 ]
							FilteredCbPic[ i ][ xC ][ yC ] = outputTensor[ 0 ][ i ][ yPc ][ xPc1 ][ 1 ]
							FilteredCrPic[ i ][ xC ][ yC ] = outputTensor[ 0 ][ i ][ yPc ][ xPc1 ][ 2 ]
						}
					}
				}
	else if( nnpfc_out_order_idc  = =  3 ) 
		for( j = 0; j < numTemporalExtrapolations; j++ )
			for( yP = 0; yP < outPatchHeight; yP++ )
				for( xP = 0; xP < outPatchWidth; xP++ ) {
					ySrc = cTop / 2 * outPatchHeight / inpPatchHeight + yP
					xSrc = cLeft / 2 * outPatchWidth / inpPatchWidth + xP					xSrc += j * nnpfcOutputPicWidth
					xP1 = xP + j * outPatchWidth
					if( ySrc < nnpfcOutputPicHeight / 2  &&
							xSrc < nnpfcOutputPicWidth / 2 ) {
						xSrc += j * nnpfcOutputPicWidth
						xP1 = xP + j * outPatchWidth
						if( !nnpfc_component_last_flag ) {
							FilteredYPic[ i ][ xSrc * 2 ][ ySrc * 2 ] = outputTensor[ 0 ][ i ][ 0 ][ yP ][ xP1 ]
							FilteredYPic[ i ][ xSrc * 2 + 1 ][ ySrc * 2 ] = outputTensor[ 0 ][ i ][ 1 ][ yP ][ xP1 ]
							FilteredYPic[ i ][ xSrc * 2 ][ ySrc * 2 + 1 ] = outputTensor[ 0 ][ i ][ 2 ][ yP ][ xP1 ]
							FilteredYPic[ i ][ xSrc * 2 + 1][ ySrc * 2 + 1 ] = outputTensor[ 0 ][ i ][ 3 ][ yP ][ xP1 ]
							FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ 4 ][ yP ][ xP1 ]
							FilteredCrPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ 5 ][ yP ][ xP1 ]
						} else {
							FilteredYPic[ i ][ xSrc * 2 ][ ySrc * 2 ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 0 ]
							FilteredYPic[ i ][ xSrc * 2 + 1 ][ ySrc * 2 ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 1 ]
							FilteredYPic[ i ][ xSrc * 2 ][ ySrc * 2 + 1 ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 2 ]
							FilteredYPic[ i ][ xSrc * 2 + 1][ ySrc * 2 + 1 ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 3 ]
							FilteredCbPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 4 ]
							FilteredCrPic[ i ][ xSrc ][ ySrc ] = outputTensor[ 0 ][ i ][ yP ][ xP1 ][ 5 ]
						}
					}
				}
}

Alternatively, only the calculation of xY, xSrc may be moved inside the if condition as shown above and the calculation of xC, xP1, xPc1 may be kept at its current position as it is. 
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