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Abstract
It is asserted that the current text for neural-network post-filter group activation (NNPFGA) SEI message has problem such that NNPFGA SEI message cannot activate an NNPFGC that has another NNPFGC as its member. This contribution proposes the following modification to overcome the asserted problem. The proposed modifications are as follows:
1. Remove the constraint that the value of nnpfga_num_filters_minus2 shall be equal to the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
2. Specify that the value of nnpfga_num_filters_minus2 shall be equal to or greater than the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
3. Specify that nnpfga_num_filters_minus2 plus 2 specifies the number of direct or indirect NNPF members of an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
4. The list of NNPFs activated by an NNPFGA is the list consisting the direct and indirect NNPF members of the target NNPFGC in the order based on depth-first-search traversal of the NNPFGC’s members.
Problem Statement
In the 31st JVET meeting, the first design of neural-network post-filter group characteristic (NNPFGC) and neural-network post-filter group activation (NNPFGA) SEI messages were agreed to be included in the Technologies under consideration for future extensions of VSEI (JVET-AE2032). We asserted that there is an issue in regard to the case when an NNPFGC contains another NNPFGC.
The following excerpt is from TuC document that describes that an NNPFGC have member that is NNPF or a group of NNPFs within another NNPFGC:
nnpfgc_member_id[ i ] indicates the i-th member in the NNPF group defined by this SEI message as follows:
–	If there is an NNPF with nnpfc_id equal to nnpfgc_member_id[ i ] defined in the CLVS, the i-th member in the NNPF group defined by this SEI message is an NNPF that has nnpfc_id equal to nnpfgc_member_id[ i ].
–	Otherwise (there is no NNPF with nnpfc_id equal to nnpfgc_member_id[ i ] defined in the CLVS), the i-th member in the NNPF group defined by this SEI message is an NNPF group with nnpfgc_id equal to nnpfgc_member_id[ i ]. 
However, the NNPFGA SEI message that activates an NNPFGC currently seems to not allow an NNPFGC to contain another NNPFGC as shown in the following excerpt:
nnpfga_num_filters_minus2 plus 2 indicates the number of NNPFs in the NNPFG that this SEI message activates. The value of nnpfga_num_filters_minus2 shall be equal to the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
Note that while nnpfga_num_filters_minus2 specifies the number of filters, the syntax element nnpfgc_num_members_minus2 specifies the number of members of the NNPFGC which can be either NNFP or a group of NNPF within an NNPFGC. This discrepancy is further noticeable in the design of signaling input and output pictures for each NNPF activated by an NNPFGA in which the syntax elements for input and output pictures are for NNPF, not for a group of NNPFs in an NNPFGC.
It would be desirable if the design can be improved to support the activation of NNPFGC that contains another NNPFGC.
Proposal
We propose the following modification to overcome the problem described above:
1. [bookmark: _Ref146209049]Remove the constraint that the value of nnpfga_num_filters_minus2 shall be equal to the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
2. Specify that the value of nnpfga_num_filters_minus2 shall be equal to or greater than the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
3. Specify that nnpfga_num_filters_minus2 plus 2 specifies the number of direct or indirect NNPF members of an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
4. [bookmark: _Ref146209053]The list of NNPFs activated by an NNPFGA is the list consisting the direct and indirect NNPF members of the target NNPFGC in the order based on depth-first-search traversal of the NNPFGC’s members.
Text implementation
…
nnpfga_num_filters_minus2 plus 2 indicates the number of direct or indirect member NNPFs in the NNPFG that this SEI message activates. The value of nnpfga_num_filters_minus2 shall be equal to or greater than the value of nnpfgc_num_members_minus2 in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
Let the nnpfgaFiltersList be the direct or indirect NNPF members of target NNPFGC. The order of NNPFs in nnpfgaFiltersList is based on depth-first-search traversal of NNPF members of the target NNPFGC.
NOTE – For example, if the target NNPFGC has the following members (NNPF_1, NNPF_2, NNPFGC(NNPF_3, NNPF_4), NNPF_5, NNPFGC(NNPF_6, NNPF_7)) then the members of nnpfgaFiltersList is (NNPF_1, NNPF_2, NNPF_3, NNPF_4, NNPF_5, NNPF_6, NNPF_7)
nnpfga_target_base_flag[ i ] equal to 1 specifies that the i-th NNPF in the nnpfgaFiltersListtarget NNPFG is the base NNPF with nnpfc_id equal to corresponding nnpfgc_member_id[ i ] of the i-th NNPF in the nnpfgaFiltersListin an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id. nnpfga_target_base_flag[ i ] equal to 0 specifies that the i-th NNPF in the nnpfgaFiltersList target NNPFG is the NNPF specified by the last NNPFC SEI message that has nnpfc_id equal to corresponding nnpfgc_member_id[ i ] of the i-th NNPF in the nnpfgaFiltersListin an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id, precedes the first VCL NAL unit of the current picture in decoding order, and is not a repetition of the NNPFC SEI message that contains the base NNPF.
nnpfga_input_all_pics_flag[ i ] equal to 1 specifies that the input pictures to the i-th NNPF in the nnpfgaFiltersList are selected from the list of candidate input pictures candInputPicList[ i ] without skipping. nnpfga_input_all_pics_flag[ i ] equal to 0 specifies that the input pictures to the i-th NNPF in the nnpfgaFiltersList are selected from the list of candidate input pictures candInputPicList[ i ] in a manner that some candidate input pictures are skipped.
nnpfga_num_input_pics_minus1[ i ] specifies the number of input pictures for the i-th NNPF in the nnpfgaFiltersList in the target NNPFG. When present, nnpfga_num_input_pics_minus1[ i ] shall be equal to nnpfc_num_input_pics_minus1 for an NNPF with nnpfc_id equal to corresponding nnpfgc_member_id[ i ] of an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id. When not present, nnpfga_num_input_pics_minus1[ i ] is inferred to be equal to nnpfc_num_input_pics_minus1 for an NNPF with nnpfc_id equal to corresponding nnpfgc_member_id[ i ] in an NNPFGC SEI message with nnpfgc_id equal to nnpfga_target_id.
…
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