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Abstract
This contribution presents a simplified syntax framework evolved from JVET-AO0116 for signaling source image quality information in the quality metrics (QM) SEI message.
Version 2 highlights the changes based on TuC(JVET-AO2032), with necessary textual revisions while keeping the essential content unchanged.
Introduction
In the last meeting, the contribution JVET-AO0116 proposed adding additional syntax elements to the quality metrics SEI message to signal the source image quality. As described in JVET-AO0116, when multiple encoding/decoding steps exist in a processing pipeline, the quality metric value (Qi) signaled in the quality metrics SEI message represents the video quality of the last encoding/processing step, in reference to the input image to the step, before the SEI message is generated and signaled. In this contribution, such a signaled quality metric value (Qi) is referred to as current video quality.
However, as recorded in the meeting notes, it was commented that there are many syntax elements (send semantics) proposed making the overall SEI message complicated. It was asked if the syntax can be simplified. 
Source image quality is intended to serve as a common reference baseline for the original video content prior to any encoding or processing steps in the concatenated encoding pipeline, supporting reliable estimation of current video quality. Unlike the current quality metrics, which may use user-defined or unspecified metrics, source quality does not require such flexible and extensible metric definitions.
On the other hand, signaling quality values corresponding to user defined quality metrics for the source image quality is not necessary, and provides limited reference value for estimating the current video quality when the current quality is measured using a different customized metric. Therefore, a user-defined metric type is still kept available for source image quality in this proposal, to be used when the source quality and the current quality share the same metric definition. In such cases, the metric definition related syntax elements for source quality do not need to be signaled and can be directly reused from those of the current quality.
Based on the above considerations, this proposal presents a simplified syntax framework for signaling source image quality information in the QM SEI message. The proposed modifications aim to preserve the core functionality of source quality signaling as originally designed in JVET‑AO0116, while streamlining the syntax structure, reducing redundant syntax elements, and improving the compactness, implementation efficiency, and readability of the quality metrics SEI message.
Furthermore, this proposal introduces a flag qm_source_quality_present_flag to control whether source image quality information is signaled in the QM SEI message.
Proposal
It is proposed to add the syntax elements in the QM SEI message for signaling source quality information. The proposed text is highlighted in yellow as follows.
	quality_metrics( payloadSize ) {
	Descriptor

		qm_metric_definitions_present_flag
	u(1)

		...
	u(1)

		if ( qm_metric_definitions_present_flag ) {
	

			qm_gain_enabled_flag
	u(1)

			for( i = 0; i <= qm_num_metrics_minus1; i++ ) {
	

				...
	

				qm_metric_type[ i ]
	u(8)

				if ( qm_metric_type[ i ] = = 0 | | qm_metric_type[ i ] >= 128) {
	

					qm_metric_increasing_flag[ i ]
	u(1)

					qm_full_reference_flag[ i ]
	u(1)

					qm_value_len_minus1_in_bytes[ i ]
	u(2)

					qm_num_fractional_bits[ i ]
	u(v)

					qm_range_present_flag[ i ]
	u(1)

					if ( qm_range_present_flag[ i ] ) 
	

						qm_range_max_value[ i ]
	u(v)

						qm_range_min_value[ i ]
	u(v)

					qm_metric_description_present_flag[ i ]
	u(1)

				}
	

			}
	

			...
	

		}
	

		for( i = 0; i <= qm_num_metrics_minus1; i++ )
	

			qm_three_component_flag[ i ]
	u(1)

		if( qm_clvs_values_present_flag ) 
	

			for( i = 0; i <= qm_num_metrics_minus1; i++ ) 
	

				for( c = 0; c < ( qm_three_component_flag[ i ] ? 3 : 1 ); c++ ) 
	

						qm_clvs_metric_value[ i ][ c ]
	u(v)

		if( qm_pic_values_present_flag )
	

			for( i = 0; i <= qm_num_metrics_minus1; i++ ) 
	

				for( c = 0; c < ( qm_three_component_flag[ i ] ? 3 : 1 ); c++ ) 
	

						qm_pic_metric_value[ i ][ c ]
	u(v)

	  qm_source_quality_present_flag
	u(1)

	  if ( qm_source_quality_present_flag ) {
	

			qm_clvs_source_quality_values_present_flag
	u(1) 

			qm_pic_source_quality_values_present_flag
	u(1) 

			qm_num_source_quality_metrics_minus1
	u(4)

			for( i = 0; i <= qm_num_source_quality_metrics_minus1; i++ ){
	

	      qm_source_quality_metric_type[ i ]
	u(3)

	      qm_source_quality_three_component_flag[ i ]
	u(1)

	      for( c = 0; c < ( qm_source_quality_three_component_flag[ i ] ? 3 : 1 ); c++ ){ 
	

					if( qm_clvs_source_quality_values_present_flag ) 
	

					  qm_clvs_source_quality_metric_value[ i ][ c ] 
	u(v) 

					if( qm_pic_source_quality_values_present_flag )   
	

					  qm_pic_source_quality_metric_value[ i ][ c ]
	u(v) 

	      }
	

			}
	

		}
	

	}
	


…
qm_source_quality_present_flag equal to 1 specifies that  qm_clvs_source_quality_values_present_flag, qm_pic_source_quality_values_present_flag, qm_num_source_quality_metrics_minus1, qm_source_quality_metric_type[ i ], qm_source_quality_three_component_flag[ i ] syntax elements are present. 
qm_source_quality_present_flag equal to 0 specifies that qm_clvs_source_quality_values_present_flag, qm_pic_source_quality_values_present_flag, qm_num_source_quality_metrics_minus1, qm_source_quality_metric_type[ i ], qm_source_quality_three_component_flag[ i ] syntax elements are not present. 
It is a bitstream conformance requirement that if qm_source_quality_present_flag is equal to 1, qm_clvs_source_quality_values_present_flag and qm_pic_source_quality_values_present_flag shall not both be 0.

qm_clvs_source_quality_values_present_flag equal to 1 specifies that qm_clvs_source_quality_metric_value[ i ][ c ] syntax elements are present. qm_clvs_source_quality_values_present_flag equal to 0 specifies qm_clvs_source_quality_metric_value[ i ][ c ] syntax elements are not present.  
qm_pic_source_quality_values_present_flag equal to 1 specifies that qm_pic_source_quality_metric_value[ i ][ c ] syntax elements are present. qm_pic_source_quality_values_present_flag equal to 0 specifies qm_pic_source_quality_metric_value[ i ][ c ] syntax elements are not present.  
qm_num_source_quality_metrics_minus1 plus 1 specifies the number of source image quality metric entries signaled. It is a requirement of bitstream conformance that the value of qm_num_source_quality_metrics_minus1 shall be the same for all QM SEI messages in the CLVS.
qm_source_quality_metric_type[ i ] specifies the type of the quality of the i-th entry, as specified in Table 1. The value of qm_source_quality_metric_type[ i ] shall be in the range of 0..1, inclusive, in bitstreams conforming to this version of the Specification. 
Table 1. Interpretation of qm_source_quality_metric_type[ i ]
	t
	Description
	IncreasingFlag[t]
	NumBytes[t]

	0
	User-defined
	
	

	1
	MOS 
	1
	1

	2..7
	Reserved
	
	


When qm_source_quality_metric_type[ i ] is equal to 0, there shall exist an index j such that qm_metric_type[ j ] is equal to 0. For the i-th source quality metric, the values of  qm_source_quality_metric_increasing_flag[ i ], qm_source_quality_value_len_minus1_in_bytes[ i ], qm_source_quality_num_fractional_bits[ i ], qm_source_quality_range_present_flag[ i ], qm_source_quality_range_max_value[ i ] and qm_source_quality_range_min_value[ i ] are inferred from the values of the corresponding syntax elements qm_metric_increasing_flag[ j ], qm_value_len_minus1_in_bytes[ j ], qm_num_fractional_bits[ j ], qm_range_present_flag[ j ], qm_range_max_value[ j ] and qm_range_min_value[ j ] respectively. Otherwise, qm_source_quality_metric_type[ i ] shall not be equal to 0.
When qm_metric_definitions_present_flag is equal to 0, qm_source_quality_metric_type[ i ] shall not be equal to 0.
When the value of qm_source_quality_metric_type [ i ] is in the range of 2 .. 7, decoders conforming to this version of this specification shall ignore all the syntax elements for the i-th entry in this syntax structure.

qm_source_quality_three_component_flag[ i ]  equal to 1 indicates that 3 component values will be present for the i-th source quality metric. qm_source_quality_three_component_flag[ i ]   equal to 0 indicates that a single value will be present for the i-th source image quality metric. It is a requirement of bitstream conformance that when ChromaFormatIdc is equal to 0, qm_source_quality_three_component_flag[ i ] shall be equal to 0.
qm_clvs_source_quality_metric_value[ i ][ c ] specifies the mean value of the i-th source image quality metric for the c-th component of the clvs. The length of the syntax element is 8 * (qm_source_quality_value_len_minus1_in_bytes[ i ] + 1) bits. When qm_source_quality_value_len_minus1_in_bytes[ i ] is not present, the qm_source_quality_value_len_minus1_in_bytes[ i ] is inferred to be equal to NumBytes [qm_source_quality_metric_type [ i ] ] – 1.
qm_pic_source_quality_metric_value[ i ][ c ] specifies the value of the i-th source image quality metric for the c-th component of the current picture. The length of the syntax element is 8 * (qm_source_quality_value_len_minus1_in_bytes [ i ]+ 1) bits. When qm_source_quality_value_len_minus1_in_bytes[ i ] is not present, the qm_source_quality_value_len_minus1_in_bytes[ i ] is inferred to be equal to NumBytes [qm_source_quality_metric_type[ i ] ] – 1.
The semantics of the source quality metric value are determined by the values of qm_source_quality_metric_type[ i ].
When qm_pic_source_quality_values_present_flag is equal to 1, qm_pic_source_quality_metric_value[ i ][ c ] indicates the picture source quality metric value, sourceQualityPicMetricValue[ i ][ c ], of type qm_source_quality_metric_type[ i ] as described in Table 1, and the following applies:
–	qm_pic_source_quality_metric_value[ i ][ c ] has value derived by the process specified in clause X.X with sourcePic, picWidth, and picHeight assigned to be sourcePicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
When qm_clvs_source_quality_values_present_flag is equal to 1, qm_clvs_source_quality_metric_value[ i ][ c ] indicates the mean value of the picture source quality metric values, listPicSourceMetricValue[ j ][ i ][ c ], calculated over all pictures in sourcePicList, of type qm_source_quality_metric_type[ i ] as described in Table 1, where each listPicSourceMetricValue[ j ][ i ][ c ] is derived as follows for each value of j in the range of 0 to NumPics − 1, inclusive:
–	listPicSourceMetricValue[ j ][ i ][ c ] is equal to the picSourceMetricValue [ i ][ c ] derived by the process specified in clause X.X with sourcePic, picWidth, and picHeight assigned to be sourcePicList[ j ], PicWidth[ j ], and PicHeight[ j ], respectively.

…
8.42.2.1 Process for derivation of picSourceMetricValue[ i ][ c ]
Inputs to this process are a source picture sourcePic, a picture width picWidth in luma samples, and a picture height picHeight in luma samples. 
When there is a QM SEI message in a previous encoding step of a concatenated encoding system, 
–	picSourceMetricValue[ i ][ c ] is set equal to picSourceMetricValue[ i ][ c ] in the QM SEI message in a previous encoding step of a concatenated encoding system.
When there is no QM SEI message in a previous encoding step of a concatenated encoding system, sourcePic is equal to referencePic and the source picture quality metric, picSourceMetricValue[ i ][ c ] is derived as follows:
–	When qm_source_quality_metric_type[ i ] is equal to 0, 
	–	listPicSourceMetricValue[ j ][ i ][ c ] is the set equal to picSourceMetricValue[ i ][ c ] derived by the process specified in clause X.X with sourcePic, picWidth, and picHeight assigned to be sourcePicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
	–	When qm_source_quality_metric_increasing_flag[ i ] is equal to 1, a higher value of picSourceMetricValue [ i ][ c ] indicates sourcePic is of better quality than for a picture with a lower value of picSourceMetricValue[ i ][ c ].
	–	Additional interpretation of picSourceMetricValue[ i ][ c ] is determined by external means not specified in this Specification. 

–	 When qm_source_quality_metric_type[ i ] is equal to 1,
	–	picSourceMetricValue[ i ][ 0 ] is set equal to the value of MOS specified in clause 4.3.6 of ISO/IEC
23001-10.
…
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