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Details on Performance Metrics
B.1	Introduction
This Annex provides a detailed overview on performance metrics relevant for the evaluation of video codecs as considered and used in this Technical Report.
B.2	Raw Video elementary streams and sample definitions
B.2.1	Overview
Raw video formats follow the concepts developed in TR 26.902 [40]. The raw video sequences are stored in a format such that display timing is maintained. The 3GP file format as defined in TS 26.244 [41] was viewed as most appropriate. 
Attached to this document is a package ISOFileFormatConverter_711.zip which allows conversion of yuv video files in different formats to and from 3GPP/ISO BMFF file format. This package contains the relevant library as well as sample applications.
Raw video is stored as samples in a video track in ISO Base Media Format family files (such as MP4, 3GP and so on). That is, it uses the same video handler, video media header, etc., as a video track containing, for example, H.264/AVC. Raw video can take various formats - based on choice of colour model, sub-sampling, and so on. As is usual in ISO files, the format of the video (the 'decoder' needed) is declared by the sample entry 4-character-code. 
This clause defines a raw video format based on the ISO file format.
This video formats adds boxes to the sample entry to parameterize the video.
B.2.2.	Raw Video elementary streams and sample definitions
B.3	Sequence Quality Evaluation Tool
B.3.1	Overview
The quality evaluation tool is an extension to the tool provided TR 26.902 [40].
For quality evaluation, an archive QualityEvaluation_711.zip is attached to this document. Note that some libraries in the package ISOFileFormatConverter_711.zip are required.
B.3.2	Usage of tool
The usage of the tool is as follows:
QualEval [OrigSeq in 3G format] [ReconSeq in 3G format] [ReceivedSeq in 3G Format]
whereby
-	OrigSeq corresponds to one the original sequence in 3G format.
-	ReconSeq corresponds to the reconstructed sequence without transmission.
-	ReceivedSeq corresponds to received sequence after transmission.
The output of the program are the following six values:
-	The number of video frames in OrigSeq.
-	The number of video frames in ReconSeq.
-	The number of video frames in ReceivedSeq.
-	The average PSNR in dB.
-	The PSNR of the average NSD in dB.
-	The PDVD value.
-	<other values may be added>
B.3.3	What does the tool
<tbd>

B.4	Objective metrics for evaluation of video coding efficiency experiments
B.4.1	Overview
The ITU-T Technical Paper [40] provides a description of Bjøntegaard Delta rate (BD-rate) measurement practices for video coding experiments. The document provides a concept-level overview of recent practices and provides references to technical papers that describe further details. In addition, the document provides comments on why some of the choices were made and identifies situations where caution must be taken when interpreting the results. 
Based on this technical paper, this Annex provides a selection of recommended metrics.
B.4.2	BD-Rate for SDR Content
According to [40], there are several steps in the BD-rate calculation process, where the result in each step is calculated from the result obtained in the previous step:
1. Calculation of PSNR for individual frames
2. Calculation of per-sequence PSNR and bit rate values for each quantization parameter (QP) value. The QP value influences the resulting bit rate. Hence, compressing the sequence several times with different QPs ensures that the final BD-rate measurement will reflect the performance at many different bit rates.
3. Calculation of per-sequence BD-rate values
4. Calculation of an aggregate BD-rate values for all sequences.
B.4.3	BD-Rate for HDR Content
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