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[bookmark: _Toc96544996]=====  CHANGE  =====
[bookmark: _Toc62567309][bookmark: _Toc55812972][bookmark: _Toc99476355]5.5	Metrics
[bookmark: _Toc62567310][bookmark: _Toc55812973][bookmark: _Toc71665154][bookmark: _Toc99476356]5.5.1	General
Each anchor bitstream gets assigned multiple performance metrics, in particular:
-	the bitrate as defined in clause 5.5.2,
-	If Standard Dynamic Range (SDR) is used, then the quality metrics in clause 5.5.4 apply.
-	If High Dynamic Range (HDR) is used, then the quality metrics in clause 5.5.5 apply.
An overview of the metrics is provided below. These metrics are implemented in software scripts defined in Annex F. This software is used to compute and report all the metrics. The detailed configuration for the software is provided in clause 5.5.7 for SDR metrics and clause 5.5.8 for HDR metrics.
Editor’s Note:  At this stage the metrics for HDR are still defined as the output of the reference software that generates the anchors. In an updated version of the TR, the independent metric computation tool will be provided that allows to generate the identical metrics based on the references sequence and the decoded test sequence.
A detailed reporting schema for metrics is provided in clause 5.5.6.
Metrics for test streams are expected to follow the same principles.
Subjective evaluation of anchors and test streams is not considered in this report.
=====  CHANGE  =====
[bookmark: _Toc55812975][bookmark: _Toc71665156][bookmark: _Toc99476362]5.5.5	HDR Quality Metrics
For high dynamic range (HDR) sequences, the following Metrics as defined in clause 5.5.3 are used:
-	Peak-Signal to Noise Ratio PSNR(Y) of luma component as specified in [44],
-	Peak-Signal to Noise Ratio PSNR(Y) of chroma component U,
-	Peak-Signal to Noise Ratio PSNR(V) of chroma component V,
-	Average colour component PSNR, PSNR over all colour components PSNR.
In addition, a weighted Peak-Signal To Noise Ratio metric for each colour components wPSNR(c) is used, which aims to compensate for a different distribution of codewords in HDR content:
-	wPSNR(Y), wPSNR(U), wPSNR(V), as specified in [44] and [58],
-	Average colour component weighted PSNR, wPSNR over all colour components wPSNR.
In addition, HDR specific quality metrics are reported. For this purpose, the YUV sequences, both original reference sequence and reconstructed sequences are transformed first from YUV 4:2:0 to 4:4:4 and then to floating point RGB to obtain 32-bit EXR floating point representation. The output is then used in the next step to compute
-	PSNRL100, as specified in [44] and [58],
-	DE100, as specified in [44] and [58].
The basic approach to generate HDR metrics is shown in Figure 5.5.5-1.
[image: ]
Figure 5.5.5-1: Basic approach for HDR metrics generation

The exact definition for all HDR quality metrics is based on the software scripts as referenced in clause 5.5.8. A reporting scheme for HDR metrics is defined in clause 5.5.6.

=====  CHANGE  =====
[bookmark: _Toc71665157][bookmark: _Toc99476363]5.5.6	Anchor Tuple Metrics Reporting
For each anchor tuple, the Metrics are reported in a single csv file as defined in IETF RFC 4180 [60]. 
Additional metrics may be reported, for example encoding times, etc.
Table 5.5.6-1 provides the result format for SDR/HLG.
Table 5.5.6-1 Metrics result format for SDR/HLG
	Name
	Type
	Semantics

	parameter
	BIGINT
	the associated variation parameter as defined for the anchor, for example the QP

	bitrate
	DOUBLEPRECISION
	The Bitrate as defined in Equation (5.5.2-1) based on the effective file size and normalized to kbit/s as defined in clause 5.5.2 with 2 decimal digits accuracy.

	y_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for Y planes in dB as defined as PSNR(Y) in clause 5.5.4 with 3 decimal digits accuracy.

	u_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for U planes in dB as defined as PSNR(U) in clause 5.5.4 with 3 decimal digits accuracy.

	v_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for V planes in dB as defined as PSNR(V) in clause 5.5.4 with 3 decimal digits accuracy.

	psnr
	DOUBLEPRECISION
	Average colour component PSNR, PSNR over all colour components PSNR as defined as PSNR in clause 5.5.4 with 3 decimal digits accuracy.

	ms_ssim
	DOUBLEPRECISION
	structural similarity for Y planes in dB as defined in clause 5.5.4 with 2 decimal digits accuracy.

	vmaf
	DOUBLEPRECISION
	Video Multimethod Assessment Fusion (VMAF) as defined in clause 5.5.4 with 3 decimal digits accuracy.

	bitrate_log
	DOUBLEPRECISION
	The bitrate as documented by the encoder log. If not known, it is set to 0. 

	encode_time
	DOUBLEPRECISION
	Total time spent to encode the sequence with reference encoder in seconds. If not known, it is set to 0. 

	decode_time
	DOUBLEPRECISION
	Total time spent to decode the sequence with reference decoder in seconds. If not known, it is set to 0. 



Table 5.5.6-2 provides the result format for HDR.
Table 5.5.6-2 Metrics result format for HDR
	Name
	Type
	Semantics

	Parameter
	BIGINT
	the associated variation parameter as defined for the anchor, for example the QP

	Bitrate
	DOUBLEPRECISION
	The Bitrate as defined in Equation (5.5.2-1) based on the effective file size and normalized to kbit/s as defined in clause 5.5.2 with 3 decimal digits accuracy.

	y_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for Y planes in dB as defined as PSNR(Y) in clause 5.5.5 with 3 decimal digits accuracy.

	u_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for U planes in dB as defined as PSNR(U) in clause 5.5.5 with 3 decimal digits accuracy.

	v_psnr
	DOUBLEPRECISION
	Peak signal to noise ratio for V planes in dB as defined as PSNR(V) in clause 5.5.5 with 3 decimal digits accuracy.

	psnr
	DOUBLEPRECISION
	Average colour component PSNR, PSNR over all colour components PSNR as defined as PSNR in clause 5.5.5 with 3 decimal digits accuracy.

	y_wpsnr
	DOUBLEPRECISION
	Weighted peak signal to noise ratio for Y planes in dB as defined as wPSNR(Y) in clause 5.5.5 with 3 decimal digits accuracy.

	u_wpsnr
	DOUBLEPRECISION
	Weighted peak signal to noise ratio for U planes in dB as defined as wPSNR(U) in clause 5.5.5 with 3 decimal digits accuracy.

	v_wpsnr
	DOUBLEPRECISION
	Weighted peak signal to noise ratio for V planes in dB as defined as wPSNR(V) in clause 5.5.5 with 3 decimal digits accuracy.

	wpsnr
	DOUBLEPRECISION
	Average colour component weighted PSNR, wPSNR over all colour components wPSNR as defined as PSNR in clause 5.5.5 with 3 decimal digits accuracy.

	psnrl100
	DOUBLEPRECISION
	PSNRL100 as defined in clause 5.5.5 with 3 decimal digits accuracy.

	de100
	DOUBLEPRECISION
	DE100 as defined in clause 5.5.5 with 3 decimal digits accuracy.

	bitrate_log
	DOUBLEPRECISION
	The bitrate as documented by the encoder log. If not known, it is set to 0.

	encode_time
	DOUBLEPRECISION
	Total time spent to encode the sequence with reference encoder in seconds. If not known, it is set to 0.

	decode_time
	DOUBLEPRECISION
	Total time spent to decode the sequence with reference decoder in seconds. If not known, it is set to 0. 



=====  CHANGE  =====
[bookmark: _Toc41600625][bookmark: _Toc49377068][bookmark: _Toc99476520][bookmark: _Toc41600627][bookmark: _Toc55813062][bookmark: _Toc49377070]8	Initial Information on new Codecs
[bookmark: _Toc55813063][bookmark: _Toc49377071][bookmark: _Toc99476521]8.1	Introduction
This clause collects initial information on how new codecs under development in ISO/IEC SC29 WG 4/WG 5 (MPEG Video/JVET) - (in particular including VVC and EVC) and by the Alliance for Open Media (AV1), may meet the above criteria based on the characterization results provided, for example, by such organizations.
Editor’s Note: It is expected that the preliminary coding performances documented in the following clauses for VCC and EVC will be updated by the latest results from JVET and MPEG when made available.
=====  CHANGE  =====
[bookmark: _Toc99476563]8.3.2	Test Configurations and Results for EVC
[bookmark: _Toc99476564]8.3.2.1	Introduction
This clause provides test setups, configurations and results for EVC.
The reference software for MPEG-5 EVC is called is called ETM (EVC Test Model). The ETM software is maintained and can be downloaded from the repository: https://github.com/MPEGGroup/MPEG-EVC-ETM.
ETM configuration parameters have been chosen to closely match those used by the corresponding HM configuration files. More specifically,
1. The output bit-depth is always set to 10 so that the metrics calculation can be performed at bit-depth of 10.
2. The per frame QP values are specified to be aligned with the settings of the HM anchor.
3. The reference frames are specified to be aligned with the settings of the HM anchor. 
Details that are specific to a particular scenario are described in the corresponding sections. The proposed EVC configuration files are attached to this document.
Editor’s Note: The results are attached and aggregated in one csv S4-220105-metrics-EVC-scenarios-1-to-5.csv. The exact formatting will be done for the AHG calls. The results were verified in S4-220106. The addition to a verification report will be done for the AHG calls.
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