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liaison statement to itu-t sg 9

New activities in ITU-R WP 6Q relating to 
objective video quality measurements

Working Party 6Q wishes to inform ITU-T SG 9 of two new activities relating to objective video quality measurements.

For several years Working Party 6Q has been interested in potentially including in Rec. ITU-R BT.500 subjective assessment methods utilizing expert viewers. Document 6Q/30 (attached) is a contribution from Italy that provides the reasoning behind such an approach and encourages VQEG to consider this idea in their new full reference methodology test plan. Working Party 6Q will request the submission of contributions providing experimental results supporting the use of expert viewers in subjective assessment test plans.

Working Party 6Q received a liaison from United States Committee T1A1 providing a copy of a letter to the co-Chairmen of the Video Quality Experts Group (VQEG) regarding the documentation of video quality metrics. The framework being developed for specifying the scope, limitations, accuracy and comparative scaling of different video quality metrics is a significant contribution to the technology of objective picture quality methodologies. The Chairman of Working Party 6Q has encouraged Committee T1A1 to complete the development of the technical reports in a timely manner. The Chairman of Working Party 6Q has also requested that Committee T1A1 provide contributions to the ITU-R (by way of the United States Administration) on the technology being developed for potential inclusion in ITU-R recommendations or reports. In order to provide effective communication with Committee T1A1, Working Party 6Q has nominated a Special Rapporteur to represent Working Party 6Q and to report on the Committee T1A1 activities in our areas of mutual interest. 

Attachments: Documents 6Q/30 and 6Q/22

Attachment 1

Source: Document 6Q/30

Subject:
Questions ITU-R 64-4/11

evaluation of objective video quality systems

An "Expert-viewing" approach

1
Introduction

The evaluation of the overall features of a system that provides objective indication of the visual quality of video sequences digitally coded, has been undertaken during the last years in many laboratories.

In particular a joint expert group formed by ITU-R and ITU-T expert (but not only), was formed some years ago, with the goal of assessing, among many candidates, which could be the candidate(s) for a new world wide standard, to be defined under the umbrella of ITU.

This group, gave to itself the name of VQEG, and operated a really huge effort involving many experts, highly specialized laboratories and over 60 test subjects, in all over the world.

The result of this first test campaign was the inability of certifying one or more system, as the candidates for the standard.

The reasons of this situation are many and it is not the aim of this document to analyze them.

Also Italy has participated to this activity (with the contribution of the FUB/ISCTI test laboratory), and one of the big heritage that have remained form this experience is given by the amount of subjective data derived from the test conducted in VQEG.

Now VEQG has decide to run a second test phase to finally found the candidates for the standard, and new test are foreseen and described in the document “FR TV - Test plan for the Phase II”, recently made available on the VQEG reflector.

The aim of this document is to provide some inputs to VQEG to improve the overall performance of the Phase II tests.

2
Why formal subjective test?

This question has been raised by FUB and ISCTI quality expert, in sight of the new test campaign that VQEG is launching for the FRTV Phase II.

There are many considerations that has to be carefully taken into account:

-
Time is short and Phase II will not certainly allowed to take two year of overall plan (as it has been the case of the Phase I); this also considering that industries need for a definitive standard is raising more and more, and because other standardization bodies are ready to take the way of regional standardization;

-
The cost of formal subjective tests is high, in term of resources (cost of the technicians, cost of the subjects etc.), time (several weeks are usually needed) and work load (the statistical analysis a really challenging and time consuming task).

-
The handling of the test material to produce a formal subjective requires time and costs in terms of both manpower and resources.

-
The actual resources are vanishing more and more; every day we receive the news that some laboratory or some colleagues, formerly cooperating in the test area, is giving up.

-
The use of the FRTV objective test algorithms is supposed to be used in a laboratory environment and therefore they are supposed to be called to substitute more the eyes of experts, rather than the eyes of “street observers”.

-
Last but not least, recently in the FUB/ISCTI laboratory, it has been conducted a very preliminary analysis of the subjective data obtained during the last VQEG tests. The first impression (that has to be verified with the help of other VQEG experts) is that we have some times some “inversions” of quality notes. In other terms in some cases “HRC x” has been rated worst than “HRC y”, while an “expert viewing” of the same test material has provided a different ranking order. And the more interesting aspect is that making (I repeat in a very preliminary way) a double check with the ranking provided by some of the “Proponents” models, it seems they are more close to the “expert viewing” results.

For this reason this contribution is provided to the attention of the WP 6Q members to ask for a more precise verification of what very preliminary observed in FUB/ISCTI laboratory.

Furthermore we suggest to take into account the possibility suggesting VQEG, to replace in the “Phase II” the formal subjective tests with an expert viewing session, to be carried out in the facilities of an independent laboratory.

The rules of the “expert viewing” test could be developed (with the contribution of the WP 6Q members, but not only) starting from the following.

-
The experts are selected choosing:

· one representative for each Proponent,

· three representatives of the independent labs.

-
The “Expert-viewing” test is done in the facilities of an independent laboratory.

-
The “Expert-viewing” test provides a ranking order and an absolute quality indication of coded material.

-
As the “Expert viewing” test is done, the experts verify, for each proposed system, how the objective data fit their opinions.

-
Finally the “Expert community” decides:

· which of the proposed systems can be retained as satisfactory expressing an overall judgment so close to the “Expert viewing” to be able to substitute it;

· addresses its conclusions to the VQEG community, that provides the relevant information to the ITU for the definition of a World Wide Standard.

Attachment 2

Source: Document 6Q/22

Subject:
Question ITU-R 64-4/11
Report BT.2020-1

U.S. Committee T1A1

PLANS FOR DOCUMENTING OBJECTIVE VIDEO QUALITY METRICS

The liaison statement included here is addressed to VQEG and is a contribution to ITU-R WP 6Q with the permission of Committee T1A1. Documentation of video quality metrics is urgently needed in the U.S. to support the interconnection and interoperability of communication networks at interfaces with end-user systems. Committee T1A1 is developing four Technical Reports to fulfill that need and support VQEG in the analysis of proposed video quality metrics. This contribution describes the background for this work and details of plans to develop the new documents. It may be useful in revising Report ITU-R BT.2020-1, “Objective quality assessment technology in a digital environment”.


T1A1/2001-023


February 2, 2001

Mr. Phillip Corriveau
Mr. Arthur Webster
Co-Chairmen of the Video Quality Experts Group

I would like to advise you of specific actions that were taken at the Charleston Meeting of T1A1.  You will note that it was decided to discontinue work on a Standard in favor of efforts that better supplement the ongoing efforts of VQEG.

On 29 January – 2 February, the T1A1 committee met and considered a number of suggestions as to the best path forward toward a uniform and objective method for assessing video quality within North America.  The letters from ITU-T SG 9, ITU-R SG 6 and NABA were factored into our considerations.  Cognizant of the difficulties inherent

In adopting a North American standard prior to the completion of definitive VQEG tests and ITU Recommendations, T1A1 arrived at a different strategy.  Accordingly, this letter outlines the current T1A1 plan. 

Summary

First, we describe the background and motivation for publishing immediate guidance for use by industry.  Then, we enumerate the parameters of that guidance, and outline four technical reports (TRs) that will embody the guidance. Finally, we provide a schedule for completing the TRs.  The TRs will provide an extensible framework into which any documented quality algorithm can be incorporated and quantitatively related to other previously disclosed algorithms.  Initially, two currently disclosed algorithms will be specified according to the guidelines of this framework.  

Background & Motivation

Over the past ten years the transmission of video using digital compression methods has progressed from limited video conferencing applications to widespread use in applications from high definition television to personal desktop computer communications. During this period there have been continuing efforts by laboratories and standards organizations to develop objective measurement methods to be used for quality of service (QoS) testing. In the mid 1990’s a series of three standards (T1.801.01, T1.801.02 and T1.801.03) were issued by T1 that provide background information and an extensive list of parametric calculations to be used in video performance assessment. 

As part of the industry-wide effort to develop video QoS measurements three methodological approaches have been defined.

–
Full Reference (FR) – A method applicable when the full reference video signal is available. This is a double-ended method. 

–
Reduced Reference (RR) – A method applicable when only reduced video reference information is available. This is also a double-ended method.

–
No Reference (NR) – A method applicable when no reference video signal or information is available. This is a single-ended method.

To address the validation and comparison of video quality metrics, the Video Quality Experts Group (VQEG) was formed in 1997 as an informal subgroup of the ITU-T and ITU-R. VQEG members are experts from various backgrounds and affiliations, including participants from several internationally recognized organizations working in video quality assessment. Over a two-year period VQEG designed and implemented extensive subjective and objective test plans to evaluate a number of perceptually based proponent algorithms for the FR method including the commonly used definition of peak signal to noise ratio (PSNR) as specified in T1.801.03. Analysis of the Phase 1 VQEG tests determined that none of the proponent models statistically out-performed any of the others nor were they statistically better than PSNR.  In addition, none of the models were deemed good enough to be recommended to the ITU at that time.

It is expected that VQEG will continue to pursue evaluation of FR video quality metrics with improved validation techniques and improved proponent methods. There are known limitations to the application of PSNR for video quality measurement, such as lack of sensitivity to pattern and viewing conditions and limited correlation to subjective results. Therefore, PSNR is generally not considered adequate for many industry applications. Nonetheless, there is an immediate need for documented measurement methods that will allow industry to apply PSNR and other video quality metrics necessary to support the interconnection and interoperability of communication networks at interfaces with end-user systems.

T1A1 New approach

T1A1 has been working to meet industry’s urgent need for documented methods for measuring video quality.  At its October 2000 meeting, T1A1 commissioned an Ad Hoc group to develop a draft Standard around the methods of a particular existing product, the Tektronix PQA-200, which is in turn based upon Sarnoff Corporation’s JNDmetrix™ technology for measuring image discriminability.  The Sarnoff/Tektronix approach was one of the nine video quality models tested by VQEG.

T1A1 has now decided on a different approach towards meeting industry’s urgent need for documented video quality methods.  T1A1 believes that, at this time, a better approach is to create a family of TRs rather than a single Standard.  During the Charleston meeting, it was agreed that the status of a TR is sufficient to meet industry’s needs, and can be enacted many months earlier than a standard.  In addition, it is believed this approach will better complement the work of other groups in the ITU, IEEE and VQEG, and offers the best prospect for the eventual adoption of an international standard.

In light of the above, T1A1 has commissioned a new Ad Hoc group on Video Quality Metrics to complete the task of generating appropriate Technical Reports as soon as possible.  The schedule calls for these TRs to be sent out for letter ballot at its next meeting beginning April 30, 2001. The work plan of the Ad Hoc group will include development of the following four TRs:

1)
Methods to Specify Accuracy and Comparative Relationships of Video Quality Metrics (VQMs).  

a)
The main body of this TR will contain the following information:

i)
a framework that specifies how the series of TRs can be applied to any VQM;

ii)
method(s) for determining the accuracy of any VQM with respect to subjective assessments;

iii)
method(s) for determining the mathematical relationships between any two VQMs;

iv)
guidelines for specifying the limitations of a VQM.

b)
An Annex will be included for each VQM.   Each Annex will contain the quantitative relationships between the VQM and other applicable VQMs.  This description will enable industry to cross-calibrate different VQMs.

c)
A standardized database of video sequences may be distributed by ATIS to meet the requirements of this TR.

2)
Normalization Methods for Video Quality Metrics (VQMs).  This TR will contain methods for performing spatial registration, temporal registration, and gain / level offset calibration of the source and processed video sequences before calculation of VQM.  Multiple methods may be specified, including methods that utilize special test signals as well as methods that utilize only the source and processed video sequences.

3)
Peak Signal to Noise Ratio.  The complete technical specification of peak signal to noise ratio, including normalization requirements, accuracy and limitations (in accord with the guidelines of Technical Reports #1 and #2, above).

4)
Objective Perceptual Video Quality Measurement Using a JND-Based Full Reference Technique.  The complete technical specification of a JND-Based Full Reference Technique, including normalization requirements, accuracy and limitations (in accord with the guidelines of Technical Reports #1 and #2, above).

To expedite the drafting of the above TRs, the T1A1.1 Ad Hoc Group on Video Quality Metrics will meet on February 21 in Austin, Texas.  The goal is to have initial drafts of the TRs completed by April, at which time copies will be submitted to VQEG.  It is hoped that these TRs will provide a mechanism for assisting VQEG in their next phase of full reference TV tests.  While this approach has been developed for full reference systems, the general framework may also be useful for RR‑NR systems.

_________________
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