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RR-NR Munich Meeting Notes, 12/12/00 to 12/13/00

Lionel and Dave – Should define exactly what the RR-NR measurements should do for industry.  This should include user requirements and applications.

Alexander – This relates to the FR question.

Jamal – Should focus on monitoring of TV, real time in-service measurement.

Steve – Are we trying to measure the quality of the HRC (differential quality) or the quality of the HRC plus the source video (absolute quality being presented to viewer)?

Jamal – We need validation of test plan at end of meeting, resources, and schedule.

Dave – Need to make sure that everyone knows about the SG-9 communication.

Jamal – If we mix FR with NR-RR, the choice of HRCs will be much more complicated.

Philip and Dave – The choice of HRCs may not depend upon whether FR is included or not.

Need a time limit on each agenda item to make sure is covered.

Jean - Need differential measurement of quality for TV.

Jamal - Two agenda additions are required – User requirements of NR-NR and Objectives of the meeting (test plan, schedule, and commitment of VQEG resources to implement test plan).

Vittorio – Include user requirements into item 4.1 of the agenda.

Introductions of VQEG members and what they can contribute.

Steve – Contribution depends upon test plan design

Michele – Can generate HRC outputs.

Harley – Data Analysis

Alexander – Can perform DSCQS subjective testing.  Objective measurements.

Vittorio – Design and implementation of subjective tests including editing tapes.

John – DSCQS subjective testing.

Joel – same as Jorge.

Yves – monitoring systems.

Jorge – expect to be a proponent, interested in design of tests.

Thomas – proponent

Juergen – proponent

Kjell – research group, can’t make any commitments. 

Lionel – proponent, provide SSCQS subjective tests 

Dave – same as Lionel

Jean – can perform DSCQS & SSCQS subjective tests, quality of PC video.

SSCQS subjective tests, proponent

Stefan – proponent, HRC data

Michael – proponent, DSCQS subjective tests.

Nathalie – same as Jamal.

Jamal – digital television platform for generating HRC data, SSCQS tests, proponent.

Phillip – DSCQS and SSCQS testing, no commitment at this time.

Alina – SSCQS subjective tests.

Jeff – proponent, same as John.

Ann Marie – same as Lionel and Dave.

User Requirements

· Standard definition TV

· Operational monitoring

· Real time

· In-service

· Includes all or part of the compression/decompression system (coding and transmission artifacts)

· Just Coding

· Coding plus transmission

· Possibly also includes post-processing after decoder

· Reduced Reference vs. No Reference

· End-to-end video quality measurement

“The extension of VQEG tests, as to be defined in this meeting, is designed to address Operational Monitoring requirements in Standard Definition Digital TV networks. As such, it is implicit that the measurements must be “real time” and “in service”, and should include coding artifacts and transmission impairments. Models considered for evaluation within these tests may operate with or without a reference”
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Note:

Points available for baseband video monitoring, and therefore directly available for VQEG tests, are marked with an asterisk.

RR-NR TV Test Plan

Introduction will be replaced with an executive summary after version 2 of test plan has been agreed upon

SSCQS vs. DSCQS:

Alexander presented three problems with SSCQS.  

Reasons for using SSCQS

· Preferred by Rec. 500 for TV monitoring

· Can subtract (SSCQS subjective data stream from HRC) from (SSCQS subjective data steam from no impairment condition) to remove effects of poor quality source material

· Proper time alignment of two subjective data streams is required

Reasons for using DSCQS

· Rec. 500 is flexible as regards viewing distance and test methodology

· DSCQS is insensitive to poor quality source material since it is a quality difference measurement

· DSCQS can be used with short sequences of 4 seconds

Participants gave their preference (SSCQS or DSCQS).

Perhaps decision should be based on availability of resources at independent subjective labs?

· Can proponents perform subjective testing?

· Will subjective labs perform testing for free?

· There are only four independent labs (FUB, IRT, CRC, and CCETT)

· Multiple labs are required to have subjective to subjective comparisons for evaluating objective metrics

If the three problems presented by Alexander can be resolved, then most participants would prefer SSQCE.

· Phillip has evidence that the first problem can be resolved by including the zero impairment condition (i.e., original source sequences) in the SSCQS and then using this as the reference

· Discussions on how to resolve problems 2 and 3

· For example, create 10 scenes of 3 minutes each and concatenate them to create a 30 minute source, then pass this through 10 HRCs, and sub-sample the combinations using a sparse matrix design (versus a full matrix design)

· Must use good balanced test design to still satisfy ANOVA, and have a careful choice of scenes & HRCs to produce a wide spread of data.

· Don’t necessarily have to follow Rec. 500 as regards 5-minute program segments for SSCQS – we can use 1-minute program segments, which would help solve problems 2 and 3.

· ITU-R WP 6Q may be willing to modify Rec. 500 to relax program segment length requirement

Preferably, the video data from the RR-NR test will be used for a new FR test.  This work can be done in parallel, perhaps using a different subjective testing method.  A call for full reference proponent submissions could made at the same time as the RR-NR tests.

Test scene material discussion

· Need longer sequences than what is currently available on standard tapes

· Broadcaster’s might be willing to donate material

· 525-line material that has been down-converted from HDTV is available from Japan

· Sequences might be available from RAI

· Vittorio will ask

· Sequences might be available from German Broadcasting

· Alexander will ask

· Sequences might be available from Disney, Warner Brothers

· Michele will ask

Ideas to minimize context effects with SSCQS

· Care should be taken to control scene context so viewer’s attention does not have to shift rapidly

· May help reduce observer variance

· Could separate each 1-minute segment with gray and ask viewer to rate overall quality of segment, re-zero slider before proceeding to next 1 minute segment

· Philip will send document on this technique and how to construct sequences

HRC discussion

Figure 3 of test plan

· Modify diagram to include RR systems that have communication from output to input, and that have two way communication between input and output

· Section 3.2.5 should include words to compensate HRCs using good engineering practices to within 2% (e.g., gain and level offset)

· Each source should have color bars

· Play back tape to verify record level accuracy

· Modify diagram so reference signal is not available to part 2

· Two tapes are required – one for proponents and one for subjective tests

Andrew Watson’s Contribution

Point 1 – 2 Hz monitoring rate resulted from ITU studies.  Also, hardware is available that uses this sampling rate.

Points 2 and 3 – SSCQS is clearly more time consuming and has problems with anchoring the quality score.  Therefore, there needs to be some method of amplitude scaling the objective data stream before it is compared to the subjective data stream.

Point 4 – Should gray cuts be inserted between program segments to help reduce variance?  Normally this is not done but Philip is going to provide information on this technique to be considered.  When the quality changes, the variance increases considerably at the point of quality change.  However, this variance decreases as more time passes.  Viewers tend to use more of the scale for SSCQS.  On possibility for reducing the variance is to including additional anchors within the SSCQS.

Points 5 and 6 – Discussion deferred until validation analysis is discussed.

There was another long discussion concerning SSCQS vs. DSCQS.  The group reached consensus that SSCQS will be used for the RR-NR test.

Viewing Distance Discussion

Discussion involving 4H vs. 6H:  The consensus is to use 4H.

Section 2.1.2 – The test plan will say that there will be no soundtrack.  Wording change concerning the monitor – the plan should refer to “A 19 inch (minimum) professional grade monitor with serial digital input (SDI)”

Section 2.1.4 – There are more reliable tests than the Pelli-Robson tests.  One possibility is Regan method low contrast sensitivity acuity – charts cost about $150 US.  Consensus is to use the Regan method.  The first sentence should read “Non-expert viewers should be used.”  Last paragraph should read “Valid results of at least 15 viewers per lab are required.  The subjective labs shall agree on a common method of screening the data for validity.”  The second paragraph is deleted.

Discussion of Vittorio Baroncini’s Contribution (Items submitted by FUB for consideration in the definition of the test plan).  With proper scheduling, proponents can be more involved in the process that is used to select scene material, produce HRC output data, and perform subjective tests.  Another proposal is to reduce the amount of objective data validation that is performed by the independent labs.  One idea is that the validation is only performed on the “winners.”

The reference diagram should possibly consider an additional post-processing box after the decoder (after point j).  Perhaps a pre-processing box should also be included before the first coder in the chain?

Section 2.2.3 Data Analysis needs to clearly state what analyses are going to be performed before the test plan is approved.  VQEG must decide what questions are to be answered before the ANOVA is designed.  A token ANOVA design (sparse matrix) should be undertaken as soon as possible with the aid of a statistician.  Here is the fundamental question that needs to be answered:  Is the objective model a statistically valid replacement for the average of a panel of observers in the defined test?  This question must be answered in such a manner that the statistical significance between the different models can also be determined.  The subjective test design, lab-to-lab analysis, and objective model validation must be designed to support this fundamental question.

Proposal by Juergen Lauterjung for comparison of subjective and objective data.  

1. Calculate the mean and variance at each time point for each panel of viewers (no compensation for differences in viewer reaction times).

2. Discard individual viewer curves that are outside 2*standard deviation.

3. Discard first few seconds.

4. Compensate for time delay.

5. Calculate the mean of the SSCQS curves for each panel.

6. Calculate the mean over all panels.

7. Compensate for DC offset and gain of each panel – Is this a valid operation or does it artificially reduce the variance in the subjective data?  Some previous ITU experiments indicate that this may be a dangerous operation.

8. Results in a modified mean curve per panel.

9. Repeat steps 5 to 8 until convergence is reached.

10. Calculate a confidence corridor along the curve and count the number of objective samples that fall outside the corridor for each objective metric.

Juergen will write this up and post it to the reflector.

The following is the new proposed figure 3 from Dave Fibush:

RRNR-TV Sequence Processing
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8 program segments (PS) are edited on to one tape. Care* is taken that amplitudes and levels are correct. One set of color bars is included as a leader to the tape. This produces PS A0 through H0.

2. Video from the A0-H0 tape is passed through 10 HRC. Care is taken that amplitudes and levels are correct. One set of color bars is included as a leader to each tape. This produces 10 tapes with PS 
A1 through H1, A2 through H2,… A10 through H10

3. The 11 tapes are sources for production of the test session tapes (TS).  This produces X tapes with Y PS on each tape using A0 through H10. One set of color bars is included as a leader to each tape for viewing monitor setup.

4. The A0 through H0 tape is used for production of the reference tapes (RT, system source). This produces X tapes with Y PS on each tape using A0 through H0 (A1 through H10 are not used) in the same combination as the TS tapes. One set of color bars is included as a leader to each tape.

5. RT tapes are used in Objective Model Part 1, TS tapes are used in Objective Model Part 2. The reduced reference channel is bi-directional. Models may use the color bars to insure their inputs are the correct level from the VTR playback. Use of one or both results is to be determined.

* “Care” means the gain and offset of the video shall be adjusted to an accuracy of 2% (5%?) of full amplitude either by adjustment within the HRC/VTR or by an external processing amplifier.

---------End of new proposed figure 3 ---------

Discussion of whether or not color bars should be included on objective tapes.  Proponents would like to have them on the tapes to make sure editing and tape duplication was performed properly.  However, the objective models shall not use the color bars in any way.  This will be verified in the final independent validation of the objective models.

With the above point, the group adopts the new figure 3.

Discussion of HRCs

Review of SG-9 Contribution and Vittorio’s Contribution regarding selection of HRCs.

Cascading of codecs, post-processing, and variable bit rates down to 0.5 Mbits/sec should be included in the tests.  Another idea is to generate a special noise scene and use it to put time varying pressure on the STAT MUX.

Discussion on whether analog should be included.  It would make more sense if composite analog were used on the input, not the output.

The HRC table is probably too limited and will probably not produce a wide enough quality range.  We need to select a set of HRCs that span a wide quality range.  An expert panel could be used to prescreen suggested HRCs to assure that the set of HRCs span the full quality range, preferably with equal representations at each quality level.

Discussion of the RR-NR test plan ended with the discussion of the HRC table.  Progress needs to continue on the reflector.

Schedule and Resources

· Editing the test plan (Harley Myler)

· Ongoing

· Call for proponent submissions (Philip Corriveau)

· Gathering long source sequences (Michele Lewis)

· All proponents will get a copy of long sequences

· HRC selection (Stephen Wolf)

· Define sample set of HRCs to evaluate

· Generate HRC samples using available scenes (e.g., SMPTE 601 tape or scenes used in last test)

· Have meeting to select HRCs to recommend for test plan

· Independent lab activities (not proponents)

· Select short program segments and edit to “tape 0” (Vacant)

· Generation of impaired sequences (Alexander Schertz)

· Edit viewing tapes (Vacant)

· Organize subjective tests (tentative Philip Corriveau)

· Organize objective tests (Philip Corriveau)

· Distribute video to proponents

· Validation of model outputs (“winners” only, after analysis)

· Analysis of Data (Michael Brill)

· Final Report (Jamal Baina)

A full meeting of VQEG should be held in April (TBD) with the first two days reserved for RR-NR

· HRC Selection

· Complete RR-NR test plan

· VQEG Approval
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