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Abstract
In this contribution, it is asserted that the current semantics of NNPFC SEI message has the following problems:
1. It is not clear what it means when the signalling of formatting, purpose, and complexity is not present as there can be two possibilities:
a. For NNPFC SEI message in which formatting, purpose, and complexity information is not present, those information is inferred from the NNFPC SEI message that contains the base neural-network post-processing filter, or,
b. For NNPFC SEI message in which formatting, purpose, and complexity information is not present, those information is not known.
2. NNPFC SEI message that contains base filter cannot be repeated since only the first SEI message with a particular nnpfc_id can have the value of that flag equal to 1. Any SEI message with same nnpfc_id may be perceived as referencing to the first SEI message (i.e., an update).
To address the above asserted problems, the following modifications are proposed:
1. Specify that the signalling of formatting, purpose, and complexity information is present only in NNPFC SEI message that contains base filter.
a. This means that when NNPFC SEI message contains base neural-network post-processing filter, the value of nnpfc_formatting_and_purpose_flag is equal to 1 and likewise, when the value of nnpfc_formatting_and_purpose_flag is equal to 1, the NNPFC SEI message contains base neural-network post-processing filter.
2. Specify that for NNPFC SEI message that contains the update filter, the formatting and purpose information is inferred to be the same as the information signalled in associated NNPFC SEI message (i.e., NNPFC SEI message that has same value of nnpfc_id) that contains the base neural-network post-processing filter.
3. NNPFC SEI message that contains base neural-network post-processing filter may be repeated. When repeated, the repeated SEI message contains the same information as the first NNPFC SEI message (i.e., the first one with the particular value of nnpfc_id).
Problem description
Neural-network post-filter characteristics (NNPFC) SEI message includes a flag so called nnpfc_formatting_and_purpose_flag to gate the presence of syntax elements related to some description which may include formatting, purpose, and complexity information of the filter. The presence of this flag is specified as follows:
---------------------Snippet start---------------------
When this SEI message is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_formatting_and_purpose_flag shall be equal to 1. When this SEI message is not the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_formatting_and_purpose_flag shall be equal to 0.
---------------------Snippet end---------------------
The above constraint seems to specify that the signalling of syntax elements for describing formatting, purpose, and complexity is allowed only for the SEI that contains the base neural-network post-processing filter whereas for the update filter such signalling is not allowed. However, such constraint is asserted to have some problems as follows:
1. It is not clear what it means when the signalling of formatting, purpose, and complexity is not present as there can be two possibilities:
a. For NNPFC SEI message in which formatting, purpose, and complexity information is not present, those information is inferred from the NNFPC SEI message that contains the base neural-network post-processing filter, or,
b. For NNPFC SEI message in which formatting, purpose, and complexity information is not present, those information is not known.
2. NNPFC SEI message that contains base filter cannot be repeated since only the first SEI message with a particular nnpfc_id can have the value of that flag equal to 1. Any SEI message with same nnpfc_id may be perceived as referencing to the first SEI message (i.e., an update).
It would be desirable if the inference for syntax elements that are not present when nnpfc_formatting_and_purpose_flag is equal to 0 is clarified and also repetition of NNPFC SEI message is allowed, at least to some degree.
Proposal
We propose the following modifications for the semantics of NNPFC SEI message:
1. [bookmark: _Ref119676452]Specify that the signalling of formatting, purpose, and complexity information is present only in NNPFC SEI message that contains base filter.
a. This means that when NNPFC SEI message contains base neural-network post-processing filter, the value of nnpfc_formatting_and_purpose_flag is equal to 1 and likewise, when the value of nnpfc_formatting_and_purpose_flag is equal to 1, the NNPFC SEI message contains base neural-network post-processing filter.
2. [bookmark: _Ref119676460]Specify that for NNPFC SEI message that contains the update filter, the formatting and purpose information is inferred to be the same as the information signalled in associated NNPFC SEI message (i.e., NNPFC SEI message that has same value of nnpfc_id) that contains the base neural-network post-processing filter.
3. [bookmark: _GoBack]NNPFC SEI message that contains base neural-network post-processing filter may be repeated. When repeated, the repeated SEI message contains the same information as the first NNPFC SEI message (i.e., the first one with the particular value of nnpfc_id).
Text implementation
Neural-network post-filter characteristics SEI
Syntax
…
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 post-processing filters for specific pictures is indicated with neural-network post-filter activation SEI messages.
NOTE x – An NNPFC SEI message is not activated (i.e., does not apply / have effect to any PU) until it is activated by an NNPFA SEI message.
Use of this SEI message requires the definition of the following variables:
–	Cropped decoded output picture width and height in units of luma samples, denoted herein by CroppedWidth and CroppedHeight, respectively.
–	Luma sample array CroppedYPic[ idx ] and chroma sample arrays CroppedCbPic[ idx ] and CroppedCrPic[ idx ], when present, of the cropped decoded output pictures with idx in the range of 0 to numInputPics − 1, inclusive, that are used as input for the post-processing filter.
–	Bit depth BitDepthY for the luma sample array of the cropped decoded output pictures.
–	Bit depth BitDepthC for the chroma sample arrays, if any, of the cropped decoded output pictures.
–	A chroma format indicator, denoted herein by ChromaFormatIdc, as described in subclause ‎7.3.
–	When nnpfc_auxiliary_inp_idc is equal to 1, a filtering strength control value StrengthControlVal that shall be a real number in the range of 0 to 1, inclusive.
The variables SubWidthC and SubHeightC are derived from ChromaFormatIdc as specified by Table 2.
NOTE 1 – More than one NNPFC SEI message can be present for the same picture. When more than one NNPFC SEI message with different values of nnpfc_id is present or activated for the same picture, they can have the same or different values of nnpfc_purpose and nnpfc_mode_idc.
nnpfc_id contains an identifying number that may be used to identify a post-processing filter. The value of nnpfc_id shall be in the range of 0 to 232 − 2, inclusive. Values of nnpfc_id from 256 to 511, inclusive, and from 231 to 232 − 2, inclusive, are reserved for future use by ITU-T | ISO/IEC. Decoders conforming to this edition of this document encountering an NNPFC SEI message with nnpfc_id in the range of 256 to 511, inclusive, or in the range of 231 to 232 − 2, inclusive, shall ignore the SEI message.
When an NNPFC SEI message is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, the following applies:
–	This SEI message specifies a base post-processing filter.
–	This SEI message pertains to the current decoded picture and all subsequent decoded pictures of the current layer, in output order, until the end of the current CLVS.
When an NNPFC SEI message is a repetition of a previous NNPFC SEI message, in decoding order, in the current CLVS, the subsequent semantics apply as if this SEI message were the only NNPFC SEI message having the same content within the current CLVS.
When an NNPFC SEI message is not the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS and it is not a repetition to the first SEI with the same nnpfc_id, the following applies:
–	This SEI message defines an update relative to the preceding base post-processing filter in decoding order with the same nnpfc_id value.
–	This SEI message pertains to the current decoded picture and all subsequent decoded pictures of the current layer, in output order, until the end of the current CLVS or the next NNPFC SEI message having that particular nnpfc_id value, in output order, within the current CLVS.
nnpfc_mode_idc equal to 0 indicates that this SEI message contains an ISO/IEC 15938-17 bitstream that specifies a base post-processing filter or is an update relative to the base post-processing filter with the same nnpfc_id value.
…
nnpfc_formatting_and_purpose_flag equal to 1 specifies that syntax elements related to the filter purpose, input formatting, output formatting, and complexity are present. nnpfc_formatting_and_purpose_flag equal to 0 specifies that no syntax elements related to the filter purpose, input formatting, output formatting, and complexity are present.
When this SEI message is the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_formatting_and_purpose_flag shall be equal to 1. When an NNPFC SEI message is the repetition of the first SEI message with the same nnpfc_id, its content shall be the same as that first SEI message (i.e., the value of nnpfc_formatting_and_purpose_flag shall be equal to 1). When an NNPFC SEI message is not the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, and the value of nnpfc_formatting_and_purpose_flag is equal to 1, the SEI message is a repetition of the first SEI message with the same nnpfc_id. When an NNPFC SEI message with a particular nnpfc_id value and nnpfc_formatting_and_purpose_flag is equal to 0, the SEI message contains an update for the base post-processing filter. When nnpfc_formatting_and_purpose_flag is equal to 0, the values of syntax elements related to the filter purpose, input formatting, output formatting, and complexity are inferred to be equal to their corresponding syntax element in the NNPFC SEI message message that contains the base neural-network post-processing filter that has the same nnpfc_id. When this SEI message is not the first NNPFC SEI message, in decoding order, that has a particular nnpfc_id value within the current CLVS, nnpfc_formatting_and_purpose_flag shall be equal to 0.
nnpfc_purpose indicates the purpose of the post-processing filter as specified in Table 20.
...
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