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Abstract
This contribution proposes two alternative options to track the quality metric over multiple encoding stages or provide the input source video quality for the decoder to assess the encoding quality indicated by the QM SEI message.
· Option 1, add text description to track the quality metric over previous encoding stages
· Option 2, signal the input source CLVS or picture quality metric value of the current encoding processsystem
v2 proposes to add sign syntax element to support negative metric gain value.
v3 modified the syntax elements proposed in Option 2, and added ZTE as co-authors
Proposal
Current QM SEI message only represents the video quality of the current encoding stage system in reference to the input picture. JVET-AN0247 and JVET-AO0116 proposed to indicate the quality metric value of an earlier encoding stageprocessing system or the source picture quality in QM SEI message since the quality metric value of the current encoding stage system may be misleading under some circumstances.
Figure 1 shows such an example where the input video to the current encoding stage system is from earlier encoding stagesprocessing module such as pre-processing or transcoding, and either the source video or input video quality may be known or unknown.
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[bookmark: _Ref226103648]Figure 1 an example of concatenated encoding pipeline
JVET-AN0247 signals quality metrics for each encoding process count of a concatenated encoding system, enabling the decoder to parse each QM SEI message to trace the quality variations across encoding stages.
JVET-AO0116 signals the quality metrics entries of a number of source images.
It was noted in both meetings that “this may have some benefit for testing and debugging purpose” and “the use case has some support”, and “simplified syntax” is desirable.
It is asserted that the current QM SEI message indicates the quality metric of the encoding system rather than that of a specific encoding stage. The source picture samples, referencePic[cIdx], of the encoding system are available when measuring quality metrics. The concern relates to the quality of the source picture, which may be generated through other modules.
This contribution proposes two alternative options to address the concerns.
1. Add a quality metric description in QM SEI message to track the quality metric across multiple encoding stages of the encoding system or provide the source video quality.
2. Or indicate the input source video quality of current encoding stage system when it is known.
Proposal
Source quality metrics
The following two alternative options are proposed to track the quality metrics.
quality tracking text description
A quality tracking description is proposed as follows to record the quality metrics of previous encoding stages and/or the source picture quality.
	quality_metrics( payloadSize ) {
	Descriptor

		qm_metric_definitions_present_flag
	u(1)

		qm_clvs_values_present_flag
	u(1)

		qm_pic_values_present_flag
	u(1)

		qm_num_metrics_minus1
	u(4)

		if ( qm_metric_definitions_present_flag ) {
	

			qm_gain_enabled_flag
	u(1)

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

				if ( qm_gain_enabled_flag )
	

					qm_gain_flag[ i ]
	u(1)

				if ( qm_gain_flag[ i ] )
	

					qm_gain_reference_flag[ i ]
	u(1)

				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)

				}
	

			}
	

			if( MetricDescPresentFlag ) {
	

				while( !byte_aligned( ) )
	

					qm_bit_equal_to_zero /* equal to 0 */
	f(1)

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

					if ( qm_metric_description_present_flag[ i ] )
	

						qm_metric_description[ i ]
	st(v)

				}
	

			}
	

		}
	

		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_tracking_description_present_flag
	

		if(qm_tracking_description_present_flag) {
	

			while( !byte_aligned( ) )
	

				qm_bit_equal_to_zero /* equal to 0 */
	f(1)

			qm_tracking_description
	st(v)

		}
	

	}
	


qm_tracking_description_present_flag equal to 1 specifies that the qm_tracking_description is present in the SEI message. qm_tracking_description_present_flag equal to 0 specifies that the qm_tracking_description is not present in the SEI message. 
qm_tracking_description specifies a text description of the quality metrics track. The length of the syntax element shall be less than or equal to 4097 bytes, not including the null termination byte. When not present, qm_tracking_description is inferred to be equal to a null string.
Input picture or CLVS quality
	quality_metrics( payloadSize ) {
	Descriptor

		qm_metric_definitions_present_flag
	u(1)

		qm_clvs_values_present_flag
	u(1)

		qm_pic_values_present_flag
	u(1)

		qm_source_values_presentenable_flag_
	u(1)

		qm_num_metrics_minus1
	u(4)

		if ( qm_metric_definitions_present_flag ) {
	

			qm_gain_enabled_flag
	u(1)

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

				if ( qm_gain_enabled_flag )
	

					qm_gain_flag[ i ]
	u(1)

				if ( qm_gain_flag[ i ] )
	

					qm_gain_reference_flag[ i ]
	u(1)

				else if( qm_source_values_enable_flag )
	

					qm_source_values_present_flag[ 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)

				}
	

			}
	

			if( MetricDescPresentFlag ) {
	

				while( !byte_aligned( ) )
	

					qm_bit_equal_to_zero /* equal to 0 */
	f(1)

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

					if ( qm_metric_description_present_flag[ i ] )
	

						qm_metric_description[ i ]
	st(v)

				}
	

			}
	

		}
	

		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_source_values_present_flag[ i ])
	

						qm_source_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)

					if(qm_source_values_present_flag[ i ])
	

						qm_source_pic_metric_value[ i ][ c ]
	u(v)

				}
	

	}
	


qm_source_values_enable_flag_ equal to 1 specifies the syntax element qm_source_values_present_flag[ i ]_ is present. qm_source_values_present_flag_ equal to 0 specifies the syntax element qm_source_values_present_flag[ i ]_ is not present.
qm_source_values_present_flag[ i ]_ equal to 1 specifies the syntax elements qm_source_clvs_metric_value[ i ][ c ] or qm_source_pic_metric_value[ i ][ c ] is are present. qm_source_values_present_flag[ i ]_ equal to 0 specifies the syntax elements qm_source_clvs_metric_value[ i ][ c ] and qm_source_pic_metric_value[ i ][ c ] are not present. When not present, the value of qm_source_values_present_flag[ i ]_is inferred to be equal to 0.
qm_source_clvs_metric_value[ i ][ c ] specifies the mean value of the i-th quality metric for the c-th component of the CLVS that was given as input to the encoding system and has the output time interval equal to the output time interval of current CLVS. The length of the syntax element is 8 * (qm_value_len_minus1_in_bytes[ i ] + 1) bits. When qm_range_present_flag[ i ] equal to 1, the value of qm_source_clvs_metric_value[ i ][ c ] shall be less than or equal to qm_range_max_value[ i ] and shall be greater than or equal to qm_range_min_value[ i ].
qm_source_pic_metric_value[ i ][ c ] specifies the value of the i-th quality metric for the c-th component of the original picture that was given as input to the encoding system and has the output time equal to the output time of current picture. The length of the syntax element is 8 * (qm_value_len_minus1_in_bytes[ i ] + 1) bits. When qm_range_present_flag[ i ] equal to 1, the value of qm_source_pic_metric_value[ i ][ c ] shall be less than or equal to qm_range_max_value[ i ] and shall be greater than or equal to qm_range_min_value[ i ].
sign for metric gain value
JVET-AM0096 proposed to add a sign syntax element to support metric gain value when qm_gain_flag[ i ] is equal to 1. The group suggested that “a new syntax element is not needed, but the sign could be determined based on the qm_metric_increasing_flag[ i ] syntax element”.
The current text is as follows.
	When qm_pic_values_present_flag is equal to 1, qm_pic_metric_value[ i ][ c ] indicates the picture metric value, picMetricValue[ i ][ c ], of type qm_metric_type[ i ] as described in Table X, and the following applies:
–	If qm_gain_flag[ i ] is equal to 0, qm_pic_metric_value[ i ][ c ] has value derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	Otherwise (qm_gain_flag[ i ] is equal to 1), the following applies:
–	picMetricValueTest[ i ][ c ] is set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	picMetricValueGainRef[ i ][ c ] is set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be GainRefPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	qm_pic_metric_value[ i ][ c ] has the absolute value picMetricValueTest[ i ][ c ] − picMetricValueGainRef[ i ][ c ]. qmPicMetricValue[ i ][ c ] is equal to (IncreasingFlag[ i ] ? qm_pic_metric_value[ i ][ c ] : - qm_pic_metric_value[ i ][ c ]).
When qm_clvs_values_present_flag is equal to 1, qm_clvs_metric_value[ i ][ c ] indicates the mean value of the picture metric values, listPicMetricValue[ j ][ i ][ c ], calculated over all pictures in TestPicList, of type qm_metric_type[ i ] as described in Table X, where each listPicMetricValue[ j ][ i ][ c ] is derived as follows for each value of j in the range of 0 to NumPics − 1, inclusive:
–	If qm_gain_flag[ i ] is equal to 0, listPicMetricValue[ j ][ i ][ c ] is equal to the picMetricValue[ i ][ c ] derived by the process specified in clause X.X is performed with testPic, picWidth, and picHeight assigned to be TestPicList[ j ], PicWidth[ j ], and PicHeight[ j ], respectively.
–	Otherwise (qm_gain_flag[ i ] is equal to 1), the following applies:
–	listPicMetricValueTest[ j ][ i ][ c ] is the set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	picMetricValueGainRef[ j ][ i ][ c ] is the set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be GainRefPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	listPicMetricValue[ j ][ i ][ c ] has the absolute value picMetricValueTest[ j ][ i ][ c ] − picMetricValueGainRef[ j ][ i ][ c ]. listPicMetricValue [ j ][ i ][ c ] is equal to (IncreasingFlag[ i ]  ? listPicMetricValue[ j ][ i ][ c ] : -listPicMetricValue[ j ][ i ][ c ]).



After further study, it is asserted that the IncreasingFlag[ i ] may not be used to determine the positive or negative gain.
When qm_pic_values_present_flag is equal to 1 and qm_gain_flag[ i ] is equal to 1, qm_pic_metric_value[ i ][ c ] has the value picMetricValueTest[ i ][ c ] − picMetricValueGainRef[ i ][ c ].
When qm_clvs_values_present_flag is equal to 1 and qm_gain_flag[ i ] is equal to 1, qm_pic_metric_value[ i ][ c ] has the value picMetricValueTest[ i ][ c ] − picMetricValueGainRef[ i ][ c ].
Regardless of IncreasingFlag[ i ], picMetricValueTest[ i ][ c ] may be greater than or less than picMetricValueGainRef[ i ][ c ]. A sign syntax element is still needed to represent the gain or loss of the quality.
It is proposed to add sign syntax element as highlighted below.

		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++ ) {
	

					if(qm_gain_flag[ i ])
	

						qm_clvs_metric_sign[ i ][ c ]
	u(1)

					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++ ) {
	

					if(qm_gain_flag[ i ])
	

						qm_pic_metric_sign[ i ][ c ]
	u(1)

					qm_pic_metric_value[ i ][ c ]
	u(v)

				}
	


qm_clvs_metric_sign[ i ][ c ] and qm_pic_metric_sign[ i ][ c ] specify the sign to be applied to qm_clvs_metric_value[ i ][ c ] and qm_pic_metric_value[ i ][ c ], respectively, when qm_gain_reference_flag[ i ] equal to 1. When not present, the value of qm_pic_metric_sign[ i ][ c ] is inferred to be equal to 0.
	When qm_pic_values_present_flag is equal to 1, qm_pic_metric_value[ i ][ c ] indicates the picture metric value, picMetricValue[ i ][ c ], of type qm_metric_type[ i ] as described in Table X, and the following applies:
–	If qm_gain_flag[ i ] is equal to 0, qm_pic_metric_value[ i ][ c ] has value derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	Otherwise (qm_gain_flag[ i ] is equal to 1), the following applies:
–	picMetricValueTest[ i ][ c ] is set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	picMetricValueGainRef[ i ][ c ] is set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be GainRefPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	qm_pic_metric_value[ i ][ c ] has the absolute value picMetricValueTest[ i ][ c ] − picMetricValueGainRef[ i ][ c ]. qmPicMetricValue[ i ][ c ] is equal to (IncreasingFlag[ i ] ? qm_pic_metric_value[ i ][ c ] : - qm_pic_metric_value[ i ][ c ]) (qm_pic_metric_sign[ i ][ c ] ? qm_pic_metric_value[ i ][ c ] : - qm_pic_metric_value[ i ][ c ]).
When qm_clvs_values_present_flag is equal to 1, qm_clvs_metric_value[ i ][ c ] indicates the mean value of the picture metric values, listPicMetricValue[ j ][ i ][ c ], calculated over all pictures in TestPicList, of type qm_metric_type[ i ] as described in Table X, where each listPicMetricValue[ j ][ i ][ c ] is derived as follows for each value of j in the range of 0 to NumPics − 1, inclusive:
–	If qm_gain_flag[ i ] is equal to 0, listPicMetricValue[ j ][ i ][ c ] is equal to the picMetricValue[ i ][ c ] derived by the process specified in clause X.X is performed with testPic, picWidth, and picHeight assigned to be TestPicList[ j ], PicWidth[ j ], and PicHeight[ j ], respectively.
–	Otherwise (qm_gain_flag[ i ] is equal to 1), the following applies:
–	listPicMetricValueTest[ j ][ i ][ c ] is the set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be TestPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	picMetricValueGainRef[ j ][ i ][ c ] is the set equal to picMetricValue[ i ][ c ] derived by the process specified in clause X.X with testPic, picWidth, and picHeight assigned to be GainRefPicList[ currPicIdx ], PicWidth[ currPicIdx ], and PicHeight[ currPicIdx ], respectively.
–	listPicMetricValue[ j ][ i ][ c ] has the absolute value picMetricValueTest[ j ][ i ][ c ] − picMetricValueGainRef[ j ][ i ][ c ]. listPicMetricValue [ j ][ i ][ c ] is equal to (IncreasingFlag[ i ]  ? listPicMetricValue[ j ][ i ][ c ] : -listPicMetricValue[ j ][ i ][ c ]) (qm_clvs_metric_sign[ i ][ c ] ? qm_clvs_metric_value[ i ][ c ] : - qm_clvs_metric_value[ i ][ c ]).
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