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Abstract
This contribution proposes miscellaneous modifications that are asserted to provide improvement to the film grain regions characteristics SEI message in TuC for future extensions of VSEI. The proposed modifications are as follows:
1. Specify the value range of fgr_pic_width_in_luma_samples and fgr_pic_height_in_luma_samples.
1. Specify the value of fgrModelidValue[ x ][ y ] when fgr_region_based_adaptation_flag is equal to 0.
1. [bookmark: _Hlk218601483]Clarify the input which film grain synthesis applies to.
1. Specify the value range of width and height of picture
Problem statement
[bookmark: _Hlk217580108]The semantics of fgr_pic_width_in_luma_samples and fgr_pic_height_in_luma_samples in film grain regions characteristics SEI message doesn’t specify the allowed ranges of them, even thought they are coded with ue(v). The current semantics of the syntax elements are currently as follows:
fgr_pic_width_in_luma_samples indicates the width of the picture in luma samples that the parameters in the film grain regions characteristics SEI message applies to.
fgr_pic_height_in_luma_samples indicates the height of the picture in luma samples that the parameters in the film grain regions characteristics SEI message applies to.
On the other hand, the semantics of fg_pic_width_in_luma_samples and fg_pic_height_in_luma_samples in film grain characteristics SEI message in the current VSEI document (JVET-AN1019) specifies the allowed range of them as follows:
fg_pic_width_in_luma_samples indicates the width of the picture in units of luma samples for which the film grain modelling information is indicated. When present, the value of fg_pic_width_in_luma_samples shall be in the range of 1 to 65 536, inclusive. The value of fg_pic_width_in_luma_samples equal to 0 is reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore film grain characteristics SEI messages with fg_pic_width_in_luma_samples equal to 0.
fg_pic_height_in_luma_samples indicates the height of the picture in units of luma samples for which the film grain modelling information is indicated. When present, the value of fg_pic_height_in_luma_samples shall be in the range of 1 to 65 536, inclusive. The value of fg_pic_height_in_luma_samples equal to 0 is reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore film grain characteristics SEI messages with fg_pic_height_in_luma_samples equal to 0.
NOTE 10 – Film grain modelling information for more than one spatial resolution can be indicated in the same bitstream by including the film grain characteristics SEI messages of different spatial resolutions into different processing chains defined by SEI processing order SEI messages and including film grain characteristics SEI messages in processing order nesting SEI messages so that a film grain characteristics SEI message for a particular spatial resolution does not cancel the persistence of another film grain characteristics SEI message for another spatial resolution.590776.
Proposed modification
It is proposed to modify the semantics as follows:
8.41.2 Film grain regions characteristics SEI message semantics
…
fgr_spatial_resolution_present_flag equal to 1 specifies that syntax elements defining the spatial resolution for the film grain synthesis are present in the SEI message. fgr_spatial_resolution_present_flag equal to 0 indicates that no syntax elements for spatial resolution of the film grain synthesis are present in the SEI message.
[bookmark: _Hlk217627832]fgr_pic_width_in_luma_samples indicates the width of the picture in luma samples that the parameters in the film grain regions characteristics SEI message applies to. When present, the value of fgr_pic_width_in_luma_samples shall be in the range of 1 to 65 536, inclusive. The value of fgr_pic_width_in_luma_samples equal to 0 is reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore film grain characteristics SEI messages with fgr_pic_width_in_luma_samples equal to 0.
fgr_pic_height_in_luma_samples indicates the height of the picture in luma samples that the parameters in the film grain regions characteristics SEI message applies to. When present, the value of fgr_pic_height_in_luma_samples shall be in the range of 1 to 65 536, inclusive. The value of fgr_pic_height_in_luma_samples equal to 0 is reserved for future use by ITU‑T | ISO/IEC and shall not be present in bitstreams conforming to this version of this Specification. Decoders conforming to this version of this Specification shall ignore film grain characteristics SEI messages with fgr_pic_height_in_luma_samples equal to 0.
fgr_region_based_adaptation_flag equal to 1 indicates that the spatial adaption of the film grain is defined per each region of the present SEI message and described by a rectangle. When not present in the film grain regions characteristics SEI message, fgr_region_based_adaptation_flag is inferred to be equal to 0.
…
1. Specify model ID values for each luma sample when region-based adaptation is disabled
Problem statement
The semantics of the film grain region characteristics SEI message) includes the derivation process for the model ID values for each luma sample (i.e., fgrModelidValue[ x ][ y ]) as follows:
The parameter fgrModelidValue[ x ][ y ] for the sample at coordinate x, y is derived as follows:
fgrModelidValue[ x ][ y ] = 0
for( i = 0; i <= fgr_active_regions_number_minus1; i++ )
	if ( x >= fgr_region_left[ i ] && x < fgr_region_left[ i ] + fgr_region_width[ i ] &&
			y >= fgr_region_top[ i ] && y < fgr_region_top[ i ] + fgr_region_height[ i ] )
		if ( fgr_film_grain_enabled_flag[ i ] ) 		(24)
			fgrModelidValue[ x ][ y ] = fgr_regions_model_id[ i ]
It is asserted that the derivation process above is applied what when fgr_region_based_adaptation_flag is equal to 1, the derivation when fgr_region_based_adaptation_flag is equal to 0 is missing. Note that the derivation of variables intensityIntervalMin[ c ][ x ][ y ] and intensityIntervalMin[ c ][ x ][ y ] are specified even when fgr_region_based_adaptation_flag is equal to 0. These two variables are used in conjunction with fgrModelidValue[ x ][ y ]. Therefore, in our understanding, we still need to derive the value fgrModelidValue[ x ][ y ] of when the value of fgr_region_based_adaptation_flag is equal to 0.
Proposed modification
It is proposed to modify the semantics as follows:
8.41.2 Film grain regions characteristics SEI message semantics
…
The minimum and maximum interval index for the sample of colour component c at coordinate x, y, intensityIntervalMin[ c ][ x ][ y ] and intensityIntervalMin[ c ][ x ][ y ], respectively, are derived as follows:
· If fgr_region_based_adaptation_flag is equal to 0, intensityIntervalMin[ c ][ x ][ y ] is set equal to 0 and intensityIntervalMax[ c ][ x ][ y ] is set equal to fgr_num_intensity_intervals_minus1[ m ][ c ]
· Otherwise, intensityIntervalMax[ c ][ x ][ y ] and intensityIntervalMin[ c ][ x ][ y ] are derived as follows:
intensityIntervalMin[ c ][ x ][ y ] = 1
intensityIntervalMax[ c ][ x ][ y ] = 0
for( i = 0; i <= fgr_active_regions_number_minus1; i++ )
	if ( x >= fgr_region_left[ i ] && x < fgr_region_left[ i ] + fgr_region_width[ i ] &&
			y >= fgr_region_top[ i ] && y < fgr_region_top[ i ] + fgr_region_height[ i ] )
		if ( fgr_film_grain_enabled_flag[ i ] ) {	(23)
			intensityIntervalMin[ c ][ x ][ y ] = fgr_region_interval_min[ i ][ c ]
			intensityIntervalMax[ c ][ x ][ y ] = fgr_region_interval_max[ i ][ c ]
		} else {
			intensityIntervalMin[ c ][ x ][ y ] = 1
			intensityIntervalMax[ c ][ x ][ y ] = 0
	}
The parameter fgrModelidValue[ x ][ y ] for the sample at coordinate x, y is derived as follows:
· If fgr_region_based_adaptation_flag is equal to 0, fgrModelidValue[ x ][ y ] is set to be equal to the fgr_model_id value.
· Otherwise, fgrModelidValue[ x ][ y ] is derived as follows:
fgrModelidValue[ x ][ y ] = 0
for( i = 0; i <= fgr_active_regions_number_minus1; i++ )
	if ( x >= fgr_region_left[ i ] && x < fgr_region_left[ i ] + fgr_region_width[ i ] &&
			y >= fgr_region_top[ i ] && y < fgr_region_top[ i ] + fgr_region_height[ i ] )
		if ( fgr_film_grain_enabled_flag[ i ] ) 		(24)
			fgrModelidValue[ x ][ y ] = fgr_regions_model_id[ i ]
Depending on the value of fgrModelidValue[ x ][ y ], the selection of the one or more intensity intervals for the sample value Î[ c ][ x ][ y ] is specified as follows:
…
1. [bookmark: _Hlk218513326]Clarify input which film grain synthesis applies to
Problem statement
[bookmark: _Hlk218531230]The film grain regions characteristics SEI message includes the following semantics: 
The film grain models specified in the film grain regions characteristics SEI message are expressed for application to decoded pictures that have 4:4:4 colour format with luma and chroma bit depths and a width of fgrPicWidth and height of fgrPicHeight corresponding to the luma and chroma bit depths of the film grain model and use the same colour representation domain as the identified film grain model. When the colour format of the decoded video is not 4:4:4 or the decoded video uses a different luma or chroma bit depth or a different width or height from that of the film grain model or uses a different colour representation domain from that of the identified film grain model, an unspecified conversion process is expected to be applied to convert the decoded pictures to the form that is expressed for application of the film grain model.
It is asserted that the cyan highlighted ‘decoded pictures’ and ‘decoded video’ are problematic. The semantics including these terms may be interpreted as the film grain region characteristics SEI message doesn’t apply to a picture resulting from the previous processing step of the processing chain indicated by the SEI processing order SEI message.
Proposed modification
It is proposed to modify the semantics as follows:
[bookmark: _Hlk218531114]8.41.2 Film grain regions characteristics SEI message semantics
…
Use of this SEI message requires the definition of the following variables:
–	A picture width and picture height in units of luma samples, denoted herein by PicWidthInLumaSamples and PicHeightInLumaSamples, respectively.
–	An input picture InPic[ c ] where c = 0..2, to which the film grain characteristics SEI message applies.
–	When the syntax element rdfgr_separate_colour_description_present_flag of the film grain regions characteristics SEI message is equal to 0, the following additional variables:
–	A chroma format indicator, denoted herein by ChromaFormatIdc, as described in clause 7.3.
–	A bit depth for the samples of the luma component, denoted herein by BitDepthY, and a bit depth for the samples of the two associated chroma components, denoted herein by BitDepthC.
The variables fgrPicWidth and fgrPicHeight are derived as follows:
–	If fgr_pic_width_in_luma_samples and fgr_pic_height_in_luma_samples are not present, fgrPicWidth and fgrPicHeight are set equal to PicWidthInLumaSamples and PicHeightInLumaSamples, respectively.
–	Otherwise, fgrPicWidth and fgrPicHeight are set equal to fgr_pic_width_in_luma_samples and fgr_pic_height_in_luma_samples, respectively.
The film grain models specified in the film grain regions characteristics SEI message are expressed for application to decoded pictures that have 4:4:4 colour format with luma and chroma bit depths and a width of fgrPicWidth and height of fgrPicHeight corresponding to the luma and chroma bit depths of the film grain model and use the same colour representation domain as the identified film grain model. When the colour format of the decoded videoInPic is not 4:4:4 or the decoded videoInPic uses a different luma or chroma bit depth or a different width or height from that of the film grain model or uses a different colour representation domain from that of the identified film grain model, an unspecified conversion process is expected to be applied to convert the decoded picturesInPic to the form that is expressed for application of the film grain model.
NOTE 4 – Because the use of a specific method is not required for performing the film grain generation function used by the display process, a decoder could, if desired, down-convert the model information in order to simulate film grain for other picture dimension or chroma formats (4:2:0 or 4:2:2) rather than up-converting the decoded video (using a method not specified in this Specification) before performing film grain generation.
…
[bookmark: _Toc216447352][bookmark: _Hlk217463280][bookmark: _Hlk218531184]D.12.xx Use of the film grain regions characteristics SEI message
For purposes of interpretation of the film grain regions characteristics SEI message, the following variables are specified:
If the film grain regions characteristics SEI message is not applied as part of a processing chain indicated by an SEI processing order SEI message or is applied as the first processing step of the processing chain indicated by an SEI processing order SEI message, the following applies:
–	PicWidthInLumaSamples and PicHeightInLumaSamples are set equal to pps_pic_width_in_luma_samples and pps_pic_height_in_luma_samples, respectively.
–	InPic is set to be a decoded picture to which the film grain regions chracteristics SEI message applies.
–	ChromaFormatIdc is set equal to sps_chroma_format_idc.
–	BitDepthY and BitDepthC are both set equal to BitDepth.
[bookmark: _Hlk160253822]NOTE – The use of the film grain regions characteristics SEI message in combination with the dynamic picture resolution changes supported by sps_res_change_in_clvs_allowed_flag equal to 1 was not studied at the time of development of the original version of this Specification. An encoder can indicate the width and height of the picture for which the film grain modelling information is indicated with fg_pic_width_in_luma_samples and fg_pic_height_in_luma_samples, respectively, which were added to the syntax of the film grain regions characteristics SEI message after the original version of this Specification and are optionally present.
[bookmark: _Hlk160253794]Otherwise (the film grain regions characteristics SEI message is applied as the second or a later processing step of the processing chain indicated by an SEI processing order SEI message), prevPic is a picture resulting from the previous processing step of the processing chain indicated by the SEI processing order SEI message, and the following applies:
–	PicWidthInLumaSamples and PicHeightInLumaSamples are set equal to the picture width and picture height of prevPic, respectively.
–	InPic is set to be prevPic.
–	ChromaFormatIdc is set equal to the picture chroma format indicator of prevPic.
–	BitDepthY and BitDepthC are set equal to the luma bit depth and chroma bit depth of prevPic, respectively.
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