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1 Introduction
Several metrics for evaluating Video encoding exist. It is known that it is unlikely that a single metric will be sufficient to express the performance of video encoding.

The Technical Report can surely document many different metrics for each scenario, but are more better than less for comprehensiveness, or are less better than more for better comparison. There will never be an answer for this. At the end we are contribution driven and the only two matters discussed until now are summarized in clause 2.

Some proposed rules on how introduce metrics are proposed in clause 3.
2 Discussion

Any thoughts about this for FS_5GVideo applicability: https://www.streamingmedia.com/Articles/Editorial/Short-Cuts/How-to-Choose-a-Video-Quality-Metric-140105.aspx
 

Thomas

Thanks Thomas for sharing the link and triggering the discussion on quality metrics.

In his presentation Jan mostly presents graphic tools suitable for content checking.

Not sure we need to extract graphics on the video quality…

One key question is how to assess the video quality of a given sequence, in a given representation format, encoded with a given codec in a given encoder configuration.

We may discuss PSNR, SSIM, VMAF and for each one what really matters (average value, min-max, or Luma only?). 

For sure, with those metrics we’ll get a lot of numbers and the funniest part will be at the time of comparisons. What if in average the metric in configA is better than in configB but the min and max are lower? What if the metric in config A is better on luma but worse on chroma?

By experience, objective video metrics are really helpful when dealing with the same codec for e.g. Encoder configuration optimizations. But when it comes to codec comparison only subjective tests can clearly give you an idea on each performance.

As suggested today, it would be good to start with an introduction to those metrics.

3 Some Information

https://en.wikipedia.org/wiki/Peak_signal-to-noise_ratio
https://en.wikipedia.org/wiki/Structural_similarity
https://github.com/Netflix/vmaf
https://bitmovin.com/objective-quality-encoding-methods/
1. Video Multi-Method Assessment Fusion (VMAF): One of the latest metrics adapted by the streaming community is Netflix’s Video Multi-method Assessment Fusion (VMAF). It predicts subjective video quality based on reference and distorted video sequences. The metric can be used to evaluate the quality of different video codecs, encoders, encoding settings, or transmission variants.

2. Structural Similarity (SSIM): The structural similarity index is a method for predicting the perceived quality of digital television and cinematic pictures, as well as other kinds of digital images and videos. As its name indicates: SSIM is used for measuring the similarity between two images. The SSIM index is a full reference metric; in other words, the measurement or prediction of image quality is based on an initial uncompressed or distortion-free image as a reference. SSIM is designed to improve on traditional methods such as peak signal-to-noise ratio (PSNR) and mean squared error (MSE).

3. Peak Signal-to-Noise Ratio (PSNR): The Peak Signal-to-Noise Ratio is a video quality metric that combines human vision modeling with machine learning. PSNR is most commonly used to measure the quality of reconstruction of lossy compression codecs (e.g., for image compression). When comparing codecs, PSNR is an approximation of the human perception of reconstruction quality. Generally speaking, a higher PSNR indicates that the reconstruction is higher quality, in some cases it may not. However, in cases where the codecs and/or content are different, the validity of this metric can vary greatly; therefore, you should be extremely careful when comparing results.

PSNR is a well-established method especially in research and also within the industry when measuring at scale mainly given its simplicity. But it is also known to not correlate well to human perception. Other metrics, such as SSIM or VMAF better correlate with subjective scores but can be quite expensive and time-consuming to compute. In the end, it is up to an individual encoding professional to decide which method to use testing video quality. There are additional quality metric scores such as MOS and DMOS, and the industry is still in the process of determining the gold-standard of objective quality measurement.

https://opensource.google/projects/rtc-video-quality
4 Proposed Way forward

The Technical Report should contain the following information:

1) A documentation for at least one metric, and for each metric

a. Provide the exact definition

b. Provide a script or any other exact algorithm to compute the metric

c. Provide the benefits

d. Provide the limitations
2) For each scenario, the proponents doing the work can decide which metric to document. If defined they use it, if not defined, the must define it.
3) Multiple metrics can be documented for each scenario and test evaluation

It is proposed to document at least the following metric:

· Peak Signal-to-Noise Ratio (PSNR)
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