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Abstract
In this contribution, addition of a syntax element in the TuC document is suggested, to extend the usage of video content, beyond the existing human viewing and machine analysis coverage. Such a change will impact the current EOI, NNPFC and SOP SEI messages.
Introduction / Problem Statement
In the most updated VSEI VSEI v4 specification [1], the semantics of syntax elements for video content description have constraints such that a video content cannot be unsuitable for human viewing nor for machine analysis at the same time. Instances for such a statement can be found in SPO SEI message, EOI SEI message and NNPFC SEI messages. 
Using SOP SEI as an example, the specific descriptions of po_for_human_viewing_idc and po_for_machine_analysis_idc are listed and highlighted in green as follows:

po_for_human_viewing_idc equal to 3 specifies that the intended optimal usage of the video resulting from the processing chain specified by this SPO SEI message includes for human viewing. po_for_human_viewing_idc equal to 2 specifies that that the video resulting from the processing chain specified by this SPO SEI message is suitable but not specifically optimized for human viewing. po_for_human_viewing_idc equal to 1 specifies that the video resulting from the processing chain specified by this SPO SEI message is unsuitable for human viewing. po_for_human_viewing_idc equal to 0 specifies that it is unknown if the video resulting from the processing chain specified by this SPO SEI message is suitable for human viewing.
po_for_machine_analysis_idc equal to 3 specifies that the intended optimal usage of the video resulting from the processing chain specified by this SPO SEI message includes machine analysis. po_for_machine_analysis_idc equal to 2 specifies that the video resulting from the processing chain specified by this SPO SEI message is suitable but not specifically optimized for machine analysis. po_for_machine_analysis_idc equal to 1 specifies that the video resulting from the processing chain specified by this SPO SEI message is unsuitable for machine analysis. po_for_machine_analysis_idc equal to 0 specifies that it is unknown if the video resulting from the processing chain specified by this SPO SEI message is suitable for machine analysis.
It is a requirement of bitstream conformance that the value of po_for_human_viewing_idc and po_for_machine_analysis_idc shall not be both equal to 1.
NOTE 4 – The values of po_for_human_viewing_idc and po_for_machine_analysis_idc are in force for the output of a processing chain.
It is a requirement of bitstream conformance that when an NNPFA SEI message is associated with an SEI message type that has the greatest value of po_sei_processing_order[ i ] among the SEI message types having a payload type included in SpoProcessSeiList and indicated by an SPO SEI message and the nnpfc_for_human_viewing_idc and nnpfc_for_machine_analysis_idc syntax elements are present in the NNPFC SEI message associated with the NNPFA SEI message, the values of po_for_human_viewing_idc and po_for_machine_analysis_idc shall be equal to the values of nnpfc_for_human_viewing_idc and nnpfc_for_machine_analysis_idc, respectively, of the associated NNPFC SEI message.
It is a requirement of bitstream conformance that when an annotated regions SEI message with the value of ar_not_optimized_for_viewing_flag, when present, equal to 1 is associated with an SEI message type that has the greatest value of po_sei_processing_order[ i ] among the SEI message types indicated by an SPO SEI message, the value of po_for_human_viewing_idc shall not be equal to 3.


Problem statement 

The highlighted sentence in the bitstream conformance requirement lies in the assumption that a coded video content should be at least serving for the purpose of human viewing or machine analysis tasks. However, in multiple applications, video codecs are used a general-purpose static 2D data compressor or time-varying 2D data compressor. In that regard, the content represented by the bitstream may be not suitable for human vision nor for machine analysis. This is typically true for 3D volumetric video data, where 3D models are converted into 2D “videos” so that video coding standards can be used to compress these 2D data efficiently. In Fig.1, an example of V-PCC encoder framework is shown, where 3 video data streams are needed to support such a system.
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Fig.1: A typical point cloud model and texture (attribute) image, geometry image and occupancy map using V-PCC [2]
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Fig.2: A typical 3D mesh model and the texture (attribute) image using V-DMC [3]

In Fig.2, another example of V-DMC encoder framework is shown, where 1 video data stream for attribute data is needed to support such a system.

In the above two examples, the intermediate sub-bitstreams contain contents that are clearly not for human viewing nor for machine analysis. Rather, they are considered as general data formats for intermediate processing. Eventually the data can be used for human viewing, but only after going through post processing/format conversion after decoding.
The existing syntax element combinations may not be able to provide enough clarity in this situation. Having both xxx_for_human_viewing_idc and xxx_for_machine_analysis_idc being 0 can only suggest an unknown status of such a content. To process the decoded content appropriately, an indication of the intended general intermediate data usage in the SEI message can be helpful.

Suggested solutions
In the most updated TuC document JVET-AO2032 [4], the following modifications are made (highlighted in yellow).

In SPO SEI message:

	sei_processing_order( payloadSize ) {
	Descriptor

		po_id
	u(8)

	
	

		po_for_human_viewing_idc
	u(2)

		po_for_machine_analysis_idc
	u(2)

		po_reserved_zero_4bits
	u(4)

	…
	

		if( more_data_in_payload( ) )
	

			if(payload_extension_present( )) {
	

				SeiExtensionBitsPresentFlag = 1
	

	[bookmark: _Hlk220334089]	  if( po_for_human_viewing_idc == 0 && po_for_machine_analysis_idc == 0 )
	

	    po_for_general_data_idc
	u(168)

	…
	



po_for_general_data_idc indicates the intended usage of the video resulting from the processing chain, with values as listed in Table XX. Values of po_for_general_data_idc in the range of 8 and 15, inclusive, in Table XX are reserved for future use by ITU-T | ISO/IEC and shall not appear in payload data conforming to this version of the specification. Decoders shall ignore PO SEI messages that contain reserved values of po_for_general_data_idc.

Table XX – Interpretation of po_for_general_data_idc
	po_for_general_data_idc
	Interpretation

	0
	Unspecified

	1
	Intermediate data

	2…7
	User-defined

	8…15255
	Reserved




In EOI SEI message:

	encoder_optimization_info(payloadSize ) {
	Descriptor

		eoi_cancel_flag
	u(1)

		if( !eoi_cancel_flag ) {
	

			eoi_persistence_flag
	u(1)

			eoi_for_human_viewing_idc
	u(2)

			eoi_for_machine_analysis_idc
	u(2)

			eoi_reserved_zero_2bits
	u(2)

	……
	

	
	

		…
	

		if( more_data_in_payload( )  &&  payload_extension_present( ) ) {
	

			SeiExtensionBitsPresentFlag = 1
	

		  if( eoi_for_human_viewing_idc == 0 && eoi_for_machine_analysis_idc == 0 )
	

	      eoi_for_general_data_idc
	u(168)

		}
	

			…
	



eoi_for_general_data_idc indicates the intended usage of the video resulting from the encoding system, with values as listed in Table XX. Values of eoi_for_general_data_idc in the range of 8 and 15, inclusive, in Table XX are reserved for future use by ITU-T | ISO/IEC and shall not appear in payload data conforming to this version of the specification. Decoders shall ignore EOI SEI messages that contain reserved values of eoi_for_general_data_idc.

Table XX – Interpretation of eoi_for_general_data_idc
	eoi_for_general_data_idc
	Interpretation

	0
	Unspecified

	1
	Intermediate data

	2…7
	User-defined

	8…15255
	Reserved




In NNPFC SEI message:

	nn_post_filter_characteristics( payloadSize ) {
	Descriptor

		…
	

		  if( nnpfc_for_human_viewing_idc == 0 && nnpfc_for_machine_analysis_idc == 0 )
	

	      nnpfc_for_general_data_idc
	u(168)

			if( TemporalExtrapolationFlag ) {
	

	…
	



nnpfc_for_general_data_idc indicates the intended usage of the video resulting from the NNPF process, with values as listed in Table XX. Values of nnpfc_for_general_data_idc in the range of 8 and 15, inclusive, in Table XX are reserved for future use by ITU-T | ISO/IEC and shall not appear in payload data conforming to this version of the specification. Decoders shall ignore NNPF SEI messages that contain reserved values of nnpfc_for_general_data_idc.

Table XX – Interpretation of nnpfc_for_general_data_idc
	nnpfc_for_general_data_idc
	Interpretation

	0
	Unspecified

	1
	Intermediate data

	2…7
	User-defined

	8…15255
	Reserved
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