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Item 1 - Welcome and Introduction by Interim Chairman, of IEEE G-2.1.6.


Interim Chairman Alan Godber called the meeting to order at 11:08 AM.





Item 2 – Approval of Draft Agenda.


Doug Lung requested a review of the minutes of Meeting #7, January 26, in Alexandria, Virginia, be added to the agenda.  It was added as item 3A.


Presentation of the T1A1.5 Draft ANSI Standard Specifications for Transport of Generic Packets over DS Hierarchy was added under item 9, Other Business.


A summary of the October 19-21, 1998 meeting of ITU-R Joint Working Party 10-11Q by David Fibush was added under Item 5.


John Grigg announced he would have a contribution to include under Item 9.


A motion was made to approve the Agenda as modified. It was seconded and approved. 


Item 3 – Review and Approval of Minutes of the Previous Meeting #9, July 13th, 1998


The Draft Meeting Record, G-2.1.6, Compression and Processing Subcommittee, Seventh Meeting, January 26, 1998, Advanced Television Technology Center, Alexandria, VA, IEEE Doc. G-2.1.6/75, was approved by those present. 


After changing all references to "VIRAS" to "VIRIS", the Draft Meeting Record, G-2.1.6, Compression and Processing Subcommittee, Ninth Meeting, July 13, 1998, Holiday Inn, Somerset NJ, IEEE Doc. G-2.1.6/84, was approved by those present





Item 4 – Matters Arising from the Minutes


There were no matters arising from the minutes.





Item 5 – Report of progress of ITU Video Quality Experts Group (VQEG) in the planned tests - Arthur Webster, David Fibush, Al Morton, & other participants.


Arthur Webster reported that the VQEG work is continuing, but may be slowed due to the time Tektronix requires to normalize the test sequences to D-1 tapes. All systems for testing were in place by August 7. It now appears subjective testing will be taking place in January. Study Group 12, Questions 10 and 11, will meet during last week of November and the first week of December.


David Fibush distributed a Summary of October 19-21, 1998 Meeting of ITU-R Joint Working Party 10-11Q, Audio and Video Quality Assessment  (T1 document number T1A1.5/98-107, David Fibush, October 26, 1998, IEEE Doc. G-2.1.6/85). The VQEG Task Force related items in the report were reviewed.  


David Fibush said further use of the VQEG test material and test database was discussed. These may be made available to members of VQEG. Members, however, could not use independent lab tests to advertise or promote their product. Arthur Webster commented that in the Chairman's report to 10-11Q, the question to Study Group 9 (SG-9 - cable) was rewritten to reduce overlap. David Fibush added that SG-9 said they would utilize the VQEG results. SG-9 has also come up with recommended tests methods for measuring subjective cable TV quality.


Arthur Webster said subjective testing has slipped one month. They should be doing the testing this month (November). The result will probably be discussed in February or March. Study Group 11 will likely meet in December. 


5.1 Further Discussion and Recommendations from the Subcommittee.


One observation was that there appears to be less U.S. interest in VQEG. Fewer U.S. labs are participating. ATTC had to back out due to a heavy HDTV schedule. 


There was concern among committee members that users and broadcasters need to get more involved in the work. One problem is that with the resources being used for the HDTV build-out, users and broadcasters don't see this work providing an immediate return or impact on the bottom line. Engineers recognize the need, but the decision-makers don't see this. Engineers need to push the issue more. 


It was suggested the committee recognize the importance of the work NTIA/NIST is doing and look for ways to better market our ideas. 





Item 6 - Report of Task Force on "Defining A Unit of Measure & a Means of Calibration for Video Impairment", Chair, Leon Stanger.


Leon Stanger distributed Draft 3 - Requirements for A JND Based Video Quality Measurement Method, Leon Stanger, 18 October 1998, IEEE Doc. G-2.1.6/86, and Discussion Points Related to Draft 3 - Requirements for a JND Based Video Quality Measurement Method, no date, IEEE Doc. G-2.1.6/87.


The Draft 3... document was reviewed and discussed paragraph by paragraph.


Purpose


In item 1.3, Leon Stanger added the wording "to validate subjective tests in multiple labs." He felt it is not sufficient to run one set of tests to calibrate these tapes -- multiple labs will be necessary.


Item 1.2 concerned the definition of JND. The question of how we get to multiple JNDs is considered in a later paragraph. There was some opposition to using the term JND for this work. The term may or may not be applicable to this work, but the consensus of the last meeting was to stay with the terminology. It was suggested that we might want to add a note that we may want to change the terminology later.


There was general agreement on the statement of purpose 


Application


At present, there is no common standard that can be used as a calibration tool for video quality measurement.  These tapes would be used to show how one unit compares with another with regard to calibration.


It was noted that we are looking for a direct relationship between a measurement and these calibrated tapes, not just correlation. We need more than correlation. Calibrated tapes would work better than subjective tests, which are subject to variation.


Video Sequence Requirements


There was a suggestion via email of using a scale of ten to measure the degradation, if that is possible. One reason for expanding the scale was some might find one or two JNDs of degradation acceptable. 


Leon Stanger said he would define a minimum of three JNDs, with five to ten being ideal. John Libert said his tests had found good agreement among half a dozen viewers when he looked at perception thresholds. He suggested talking to psychoptimetricians to see if they can measure contrast sensitivity at these increments. Things do follow predictable log/linear relationships. If we are lucky, the impairments may follow a similar relationship.


It was agreed to discuss section 5, Definition of a JND, first since we can't agree on points in section 3 until the definition is agreed on.


Definition of a JND


In the Draft 3 document, one JND was defined as the point where 75% of the viewers prefer the reference sequence "A" to a degraded sequence "B". This level is mentioned in the Sarnoff research and Dr. Watson's research at NASA-Ames. 


Alternative definitions were discussed. One observation was that it was easier to use the 75% method described above. However, it was noted that it would not be difficult to find the threshold if each individual viewer used a fader level control to locate the threshold. 


There was concern that this discussion could go on for some time. It was suggested we simply say this is the rule. Whenever there is subjective testing, there will be variability. Test rigorously once and don't do it again.  


It was suggested that we find the individual thresholds, then take the average (50% point). In response to a question about how the mixing was used to determine the thresholds, John Libert replied that they have tried using a mixer (between degraded and non-degraded video) and were still working on it. 


There was a recommendation that we attempt to find out which of these multiple methods is right Find out why 75% was used instead of 65%. There is a need to define a method that is supported by rigorous mathematical and expert laboratory analysis. ITU Rec. 500 applies to work with home viewers. Our work is not aimed at the home viewer. [Action Item] Leon Stanger will find a way to squeeze this into the document. 


The method for defining two and three JNDs was discussed under item 5.2.  The method is to do the testing in steps: find the threshold, then repeat, defining the degraded image as the reference. Defining how many JNDs is objectionable is outside the scope of this committee. That is a very subjective, variable term. The people buying the equipment will decide how much degradation is acceptable. For our work, repeatability is the issue.


Item 5.3 covered methods of defining less than one JND. One option is to pick a point; for example, where 65% of the viewers see the difference, and say this is half a JND. Alternatively, the fractional JNDs can be extrapolated. Tests with the Tektronix picture quality analyzer have shown it is possible to measure a difference at lower levels. There is interest in measuring levels just below threshold. The recommendation was to say it is desirable and we will be looking into it as we learn more. 


Video Sequence Requirements - continued


Item 3.2 stated reference tapes must demonstrate the degradation of at least three common types of compression artifacts. There was concern that three may be too small a number. It was asked if the artifacts should be done individually or mixed. Leon Stanger said that ideally, they shouldn't be mixed. In the discussion, there was support for a total rating for a combination of artifacts. However, some thought this was too difficult and too complex to consider at this time. There may not be a linear curve. For example, noise can hide other artifacts before it becomes objectionable. 


It was agreed the artifacts be separated at first. Later, we may need to combine them, since most instruments work on the combined artifacts. We may also find that we cannot totally separate them. 


There was discussion about adding blurring and jerkiness as artifacts to be demonstrated. It was suggested we reference the T1.801.02-1995, Terms and Definitions, and the tape associated with it, to illustrate specific artifacts. 


Leon Stanger said he will say we will do at least three common types of compression artifacts, but would like to do five or six. Since we will find that for different sequences, the threshold for each artifact will be different. These things need to be defined. We will refer to T1.802.02, start with a few artifacts, do some tests and see how it works.


Item 3.3 was discussed. If composite video signals are present, the composite equipment will be considered part of the device under test. It was suggested we might want to consider adding Digital Betacam as a tape format, in spite of the use of compression in the format. The initial recommendation was that we master on D-1 or D-5. After discussion, it was agreed that D-5 was the preferred format, since it has ten-bit processing.  The distribution could be on D-1 or another tape format. 


Discussion of this section stopped when the meeting was interrupted by a smoke alarm.


Subjective Testing Requirements


Item 4.1 stated "The primary objective is to have repeatable results and therefore to minimize uncertainty in the testing and analytical processes." This section needs to be filled out by someone expert in this field. What we want to do is not in existing subjective test standards, since we are interested in using expert viewers in a critical viewing situation. Consistency is most important. The merit of testing viewers for contrast sensitivity and color blindness as well as conventional eyesight was discussed. There was a recommendation to add a statement that viewers must have 20/30 vision at the viewing distance. While there was some support for a contrast sensitivity test, there was concern that black on white tests may not be the best representation for video. There was agreement that a color blindness test is needed.


It was noted that ITU-R Working Party 10-11Q wants to work on this. Alexander Schertz (IRT) is very interested and may be willing to write this section.


Item 4.2 concerns the use of trained viewers for the testing. Leon Stanger noted that this was a change from previous discussions, where the term "expert" viewer was used. There was concern that experts would bring their own "baggage" to the tests. However, it was noted that experts would be using the equipment, so we may need experts to do the calibrations. 


The question of whether a 75% preference test was better than a threshold test returned. The selection of viewers may have an impact on this question. There was concern that results requiring a preference may not be consistent. It was noted that previous tests at CRC and ATTC gave similar results for experts and non-experts. It was recommended that we work with psychoptimetricians on these issues. Leon Stanger pointed out that consistency is the main thing, so that the tapes are consistent.


Item 4.3 dealt with the viewing distance. Leon Stanger asked if there was agreement on three screen heights for the viewing distance. This may need to be changed. He also asked if we should be doing these tests using a 16:9 screen ratio instead of 4:3. 


In the discussion, it was noted that for this type of test, the screen size shouldn't make a difference. The monitor will have an impact. We need to pick the monitor, screen size and say it is direct view. In addition, we need to indicate the type of CRT -- Trinitron versus shadow mask, for example. 


The 3H viewing distance is a critical difference from other standards. If you get too close, you may lose the ability to see contouring. In addition, at this distance you may be able to see the line structure. Arthur Webster stated that during the GTE/NTIA tests, some felt 4H was too close. There was some agreement with this. A window of viewing distances was suggested. Others felt that for consistency, the distance had to be specified. Another comment was that if our concept of JND is too minute, people might end up chasing problems no one will ever see. One solution to this was to say; for example, that three "expert" JNDs is okay for the average viewer. This led to another discussion of whether JND was the right term to use, since an expert (critical) JND will not be the same as a consumer (rec. 500) JND. There was no agreement that 3H was too close a viewing distance, so discussion moved to the next item.


Item 4.4 stated viewers shall use one screen with alternating sequences of A and B video. Leon Stanger indicated he prefers a split screen, although it would be half a screen and hence not CCIR601. In discussion, it was pointed out that the fact it is not CCIR601 could be a problem. Test equipment will use a full screen and we must do the calibration on the picture people will use. The conclusion was that an A/B switch is best, with the viewer controlling the switch.


Item 4.5 was written based on the 75% preference method. If another method is used, the preference falls out. An email comment suggested using "saw difference" rather than "preferred". There was more agreement that it was better to look for a difference, rather than preference. Discussion continued. Should the difference be limited to whatever artifact, blocking, for example, was under test? It was noted that blurring could change color. In addition, the concept of JND implies difference, not preference. Are we doing a perceptual test or determining what people like? If it is perceptual, we want to ask if people see the difference.


It was agreed to go with difference, not preference. With regards to defining specific artifacts, we should do our best up front to control the stimulus and look at it after the fact. Do not prompt the viewer to look for a specific artifact, since it may show up in different ways. There is a need for a small trial test to verify this approach. We may get results we don't expect.


Non-Goals


Item 7.2 listed the establishment of reference material for other than 525/625 line material in 601 format as a non-goal. It was recommended that we add a note that this work is an important step and may be applicable to HDTV. With regards to 625-line material, it was recognized that we probably wouldn't do it to start with. There may be more reasons to do the tapes in the 625 format in the future, so we shouldn't restrict it at this time.


6.1 Further Discussion and Action.


Discussion was conducted simultaneously with the presentation of the report.


With respect to a timeline, we will need to do the experiments more than once. There is a need to get some preliminary experiments done soon. John Libert and NIST may be able to try out some of these things immediately. 





Item 7 - Report of Task Force on "Selecting Test Material and Test Labs for a Unit of Measure and a Means of Calibration for Video Impairment", Chair, John Libert


John Libert distributed Draft 1 - Methods for the Production of Graded Impairment Video Test Materials for JND Measurement of Digital Video Quality, 26 October 1998 (IEEE Doc. G-2.1.6/88). 


The document was reviewed. Significant comments on the document are described below.


Impaired Video Sequences: Requirements


Definitions: Definitions for the impaired video sequences were taken from ITU-T Rec. P930.  One problem that was noticed with this list was that while color error (paragraph 3.1.4) was considered an artifact, luminance error was not listed. During discussion, it was pointed out that an artifact should only be on this list if it is picture dependent. If it can be fixed by turning a knob, we don't care about it -- it is an operator error, not a digital picture artifact. 


David Fibush said he was considering putting a comment to that affect into the ITU-R Joint Working Party 10-11Q or Study Group 12. He suggested we send a request for a change in the definition list to T1A1.5, which can forward it to the ITU. David Fibush will send wording to John Libert for incorporation in the document. [Action Item]


Motivation: During the discussion of this section, there was a question about how realistic these test sequences needed to be. If artifacts in the image are related to perception and if the image has some of the characteristics of the artifacts, spatial frequency, etc., it might be adequate to simply produce this stimulus. In that case, fairly simple patterns may be good enough. 


Generation of Impaired Video Sequences: Several Alternative Methods


Synthetic Impairment Injection (item 4.2): There was a suggestion that a description of Bellcore's VIRIS program be included here.  While the VIRIS blocking algorithm wasn't that good, VIRIS may be useful with other artifacts. Jerkiness and blurring were fairly good. Edge-busyness might be usable. VIRIS might do okay in a test with subtle variations. Arthur Webster said he might have some tapes of VIRIS. He sensed it would be difficult to control picture parameters using an MPEG-2 codec. If the VIRIS tapes are good, it may be worth the time to reconstruct the algorithms. There was a discussion about who has VIRIS now. Some thought John Beerends at KPN Research had a copy. It was also mentioned that COMSAT had attempted to sell the program in the past. Members were asked if they knew of any other sources of the program. No one responded. 


Merging of Impaired and Reference Video (item 4.3): We need to be sure mixing reference video with impaired video works the same as MPEG impairments. It was noted that this data set is for the testing. The standard set of tapes will be an offshoot of this.


Validation of Impairment Induction Method


Source Video Sequences: The CCIR-601 tapes were recommended for use because they are all public domain. While the tapes are not generally available now, for the purposes of this committee we can get copies of the tapes. Some of the stills need work. Most are 30 seconds long.


7.1 Further Discussion and Action


Discussion was conducted simultaneously with the presentation of the report.


[Action Item] John Libert will post a summary of this discussion to the email list for the benefit of those members not present at this meeting.      





Item 8 - Further Discussion of Compression Measurement Methodologies.


There was no further discussion.


8.1 Discussion of Future Work, Additional Assignments, etc.


This was covered in previous agenda items.





Item 9 - Any Other Business.


Draft ANSI Standard Specifications for Transport of Generic Packets over DS Hierarchy, Leigh Chang, Leitch Technology International, Inc., October 25, 1998, T1 document number T1A1.5/98-300R2, (IEEE Doc. G-2.1.6/89) was submitted to the committee. It was noted that there is no need for new test equipment in this area -- the protocol itself sets the function. It can be tested with a DS-3 test set and transport stream analysis.


John Grigg, reporting on presentations at the VSIF conference in Miami, asked that the group consider adding ATM edge byte capability along with FEC when building a box that takes video in and sends transport packets out. This provides a migration to ATM. If the stream is made of 53 byte packets and the end user controls the device, the user will be able to switch from AAL1 through AAL5 as needed. One advantage of an ATM cellular arrangement is that if it is done right it could be tariffed as something other than DS-3. It was decided this was not relevant to measurements, thus outside the scope of this committee.





Item 10 - Date(s) of Future Meeting(s).


The next meeting will be on January 4 in New Jersey, in conjunction with the T1A1 meeting sponsored by Lucent Technologies.


The meeting was adjourned at 5:20 PM.


Submitted by:


H. Douglas Lung


Secretary


�
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