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Coordination issues
JPEG (this pm?)

Plan to consider motion JPEG-2000 for consent at October SG16 meeting (among other things).

We would like to have a better understanding of future workplans in JPEG (esp. any "motion JPEG" activities)
Future planning

VCEG-W03 [Baese] Next standard for video coding
Scalability work has been growing in MPEG and here, including wavelets and combining H.264 with wavelets.  Mobile industry has interest in high coding efficiency, low delay, and complexity minimization, which are natural requirements for ITU-T consideration.  Advocates that the successful experience of the JVT should be used as a model for such future work, including possible joint team development.  Indicates that infinitely-fine granularity of scalability may not be necessary.

MCTF is already a VCEG study item for improved coding efficiency, and there is also some interest in scalability in VCEG.

Proponent does not advocate that all future work be for scalability.

Remark: Not clear whether we are talking about extensions to H.264 or a new H.265.  At least three parameters that need tradeoff in standardization: coding efficiency, complexity, and latency.  Personal view is that we should continue extending H.264 as long as we continue to have useful practical work that can fit into that design well.  The full potential for possible exploitation of the basic design has not yet been realized.  New non-H.264 standard design project should not target until 2010 or possibly later.

Proponent: We should look at the technical developments to determine what is an extension and what would be a new standard.  Agree on concept of multi-year timeline (e.g., 2008 or later) for a new standard.  Just advocating ongoing cooperation between VCEG and MPEG.  If both MPEG and VCEG choose to base future scalability work on H.264, strong cooperation would be a natural thing to advocate.

Remark: Need not necessarily start off in joint mode, although agreed that avoiding duplication of final standard results is a good idea.  Not clear that the earlier phases of new work are best conducted jointly.

Remark: MPEG-2 was not particularly successful for videoconferencing, videotelephony, etc.  If the goal is to address a particular application environment, then that goal is best served by gathering the people who have an interest in that application, particularly in the earlier stages of working out some solution.

Remark: Possibly MPEG-2's lack of success in more classic ITU-T domains was the result of insufficient ITU-T involvement.  Yes, focused work 

Remark: Avoid two amendments doing the same thing in two different orgs.
Remark: Consider first the technical work and see then where it takes us in terms of amendments, new standards, etc.

Proponent: There seems to be no opposition to concept of trying to move forward in as cooperative a fashion as possible.

Remark: Should begin with focused work on the needs of our applications.

Remark: VCEG is not just videoconferencing.
Remark: VCEG should not hesitate to move forward with good work.  We should move forward as aggressively as we can to address the needs of our community.

Remark: This has been a rather speculative discussion.  Let's see how things look in view of more concrete specific developments as they progress – as we see what we can develop and what is happening elsewhere.  Proper channels should also be followed in doing future planning.
Remark: Is it useful to come with new technical contributions to VCEG or not?

Yes, we need to move forward with VCEG work and see where it takes us.  Where collaborative work seems useful we should try (hard) to make it work, but we should also move forward VCEG work and where it makes sense, do it jointly.
Schedule Thursday to run to 11:00am.
Remark: Parallelize the joint session between VCEG and JPEG?  Could have a side activity?

Review of ongoing work in JVT – incl. possible  amendment split.

No comments made on Tuesday.
Tuesday discussion closed 10:07 am.

Thursday Technical Contribution Review
Technical scalability

VCEG-W06, VCEG-W08

VCEG-W06 [Schwarz, Marpe, Wiegand] Further experiments for an MCTF extension of H.264

Block-adaptive MCTF, block-based coding of differences.  No need to deblock in encoder.  Introduced "open GOP" concept, which reduced prior artifacts for the approach.
Re-use of most of H.264/AVC building blocks as already specified.  Few changes, in particular areas.
Basically no difference in PSNR performance relative to prior work presented in Munich, but visual artifacts significantly reduced.
Uses inter-layer motion vector prediction/coding.
VCEG-W08 [Bao, Ridge, Karczewicz, Wang] Extension to AVC-based scalable video coding (withdrawn as JVT-L037, although document available)
Focuses on SNR scalability.

Coding using subdivision signaling for intervals within quantization regions of coefficient quantization process.  Predicting where the sample is in the quantization interval, estimating probabilities, and coding the refinement based on those probabilities.  Some issues relating to mode and motion overhead.  Can be used to achieve a fine granularity of scalability.
The use of B frames keeps the drift minimized.
For spatial scalability, upsampled lower-res frame is treated as an additional reference picture in the DPB.  For sequences with considerable use of Intra, the spatial scalability seems to work better than others.
SNR scalability seems to work generally better than spatial scalability.

Technical coding efficiency

VCEG-W04, VCEG-W05, VCEG-W09, VCEG-W10

Technical complexity reduction

VCEG-W04 Reduced-resolution update

Like in H.263, but also done on slice basis.  Example, each MB becomes 32x32.  Could use resolution changes by factors other than 2 as well.  Various improvements relative to prior contribution on this topic.
Using in combination with B-store, etc.  Importance of good use of B-stored was mentioned (concurring with VCEG-W07).
Objective gain found (although objective gain is probably not the best way to measure the performance of this feature).
VCEG-W05 Dynamic reference generation

Consider prior work on affine motion and global motion.  Current H.264/AVC primarily focuses on local MC.  Advocates further consideration of global techniques.  Are the pictures in the DPB the best ones to predict from?  Example: Removing film grain noise for improved prediction.  Also further consider combining references for prediction (like bi-pred with global MC).  Concept of inserting "reference processing" into block diagram.
Promising simulation results shown.
Remark: Important implementation considerations when considering such techniques.  Response: Note the capabilities of video graphics cards – this is for long-term work.
VCEG-W09 Simplified fractional pixel interpolation

Among the half-pel positions, the center position is the most complex to compute.  Four others depend on computation of the center position.

1) Described method is to replace the center position with a two-sample diagonal average.  Simplifies each of the other four positions to use an offset diagonal average between a half-pel position and a full-pel position.
2) Can also replace the 6-tap vertical filter with a 4-tap filter.

3) Quarter-pel MC currently uses upward-biased rounding.
Add 6 instead of 16 on 1/2-pel, and add 1 instead of 4 on the 4-tap filter.
In addition to avoiding bias, this may provide diversification of predictors.
Estimates 1.5 – 2% gain from that. (Might make less difference with regular I-frame update.)
Remark: What if you use zero instead of 6? (easier to implement)  Response: Thinks it was slightly worse than 16.
Used Container, Foreman, News, Silent, Paris, Mobile, Tempete.  Overall approximately zero percent impact.  I, P, P, …  Baseline JM 8.2.  
Overall complexity benefit perhaps 30% of 20% of total decoder complexity (which would be 6% of total).
Remark: Since it helps memory bandwidth, it may have even more value.  That area is a bottleneck.
Remark: On Mobile & Calendar, PSNR and subjective quality sometimes seem to move in opposite directions – need to think more about subjective quality.
Remark: Does 6-tap ring?  Yes, perhaps e.g., on Mobile & Calendar.
Remark: Does the MC in H.264 produce excess smoothing?  Response from group: That phenomenon (to the extent it exists) is probably not due to the MC.
Subjectively…
VCEG-W10 Chroma deblocking filter

Modified the chroma deblocking filter such that if neither side of the edge is Intra coded, there is no filtering.  Otherwise, modify one sample on each side of the edge, but without the alpha and beta testing.  And have no special case for double-intra.

Overall, results in less overall chroma filtering.

Essentially no PSNR impact.
Reduced average number of modified samples in chroma by a factor of 6.

Which roughly cuts in half the total number of samples filtered.

Perhaps roughly a 30% overall decrease in average deblocking filter computation, which is perhaps 20% of the total decoder complexity – so perhaps 6% of total decoder complexity.
(Sequence-dependent.)
If focus on worst-case rather than average – little benefit (some but not much).
Test model and quality testing

VCEG-W07, VCEG-W11

VCEG-W11 Informal subjective testing

Side-by-side A versus B "blind" test, suggests to have people fill out a sheet with their assessment.
Also test reference against reference at a different bit rate.
Test used 5 fps display (while the coded frame rate varied from sequence-to-sequence).  All sequences were run twice, except Mobile & Calendar, since it was 30 fps coded and would take a long time to run at 5 fps, so it was played only once.
Test done by group as suggested.
20% bit rate difference resulted in relative preference of 0.64.

At same bit rate, simplified interpolation got a relative preference of 0.57.

The simplified chroma filter got a relative preference of 0.39 (a negative result).

Remark: It may be advisable to allow viewers to select a "no preference" box.
Remark: Maybe not.  Forcing a decision seems to sometimes extract real phenomena.

VCEG-W07 Test model

Same as JVT contribution – see JVT report for summary.
Joint meeting with JPEG Tuesday 3-4pm
Co-chaired by Sullivan, Lindbergh, and Lee.  Meeting discussions consisted primarily of information presented for education of VCEG participants regarding activities of JPEG (and JBIG).
Questions asked at start of session:
· Video-related activity in JPEG.

· Future plans in JPEG.

· Opportunities for cross-fertilization / collaboration
JPEG and JBIG are both in WG 01 of ISO/IEC JTC 1/SC 29. Dr. Ono is special rapporteur for JBIG (not meeting at this location)

Overview of JPEG

4 parts in JPEG-1991 (T.81) ISO/IEC 10918-1,2,3,4

.jpg, .jpe, TIFF, JP2, JPM

JPEG-2000 (ISO/IEC 15444), wavelet-based, improved compression efficiency, scalability/embedded coding, error resilience.

(ITU-T spec # is part number plus 799.)
Part 1 core coding system (ITU-T)
Part 2 extensions (ITU-T)
Part 3 motion (ITU-T)
Part 4 conformance (ITU-T)
Part 5 reference software (C and Java) (ITU-T)
Part 6 compound image file format (proposed to ITU-T)
-------- New work below ------

Part 7 hardware -- withdrawn

Part 8 JPSEC image security (proposed to ITU-T)
Part 9 JPIP APIs and protocols for interactivity (proposed to ITU-T)
Part 10 JP3D 3-D and floating point, multispectral (not ITU-T)
Part 11 JPWL Wireless applications (not ITU-T)
Part 12 ISO media format (joint with WG11) (done, not to be ITU-T)
Part 13 Entry-level encoder (RF intent) (not ITU-T)
Motion – Digital Cinema Initiative recently adopted.

Planning a joint meeting at ITU-T HQ in Geneva in 2nd half of July [probably 25 July – 5 Aug]

What might be most of interest to ITU-T? Wireless?
Potential future work (not JPEG-2000 extensions)

· "JPSearch" – still-image search
· "Image-based authentication"
See JPEG document 3307 – JPEG new activities and explorations.  Includes considering next generation, beyond 2010.

Joint meeting with MPEG Video Wednesday 4-5pm
Meeting session chaired by Gary Sullivan and Jens-Rainer Ohm.  Meeting discussion consisted of information presented by MPEG Video to VCEG regarding recent activities in MPEG on the subject of scalable video coding.
Various wavelet and H.264/AVC-based schemes tested.

H.264/AVC-based with MCTF and differential pyramid best performance overall in visual tests, although some loss of detail at 4CIF.  Delay is an issue for this case.  Open loop along temporal axis.  Sometimes more efficient than closed loop.  Stage called the "update" stage is critical to this design.  Without the "update" step, operates sort of like a tree of B pictures. 4CIF at 3 Mbps down to QCIF at 64 kbps.  Very close to well-optimized single-layer coding.
Also of interest is conforming 8-bit H.264/AVC base layer with MCTF and 2D wavelet.  Core experiment 1d.
Thursday final session

Thursday opening remarks:
Rapporteur called attention to the former Q15 "Advanced Video Coding Experts Group" slogan in 2000: "H.263+, ++, and Beyond!" – and the need to again focus on the "Beyond!".
Remark: How can we start to capture the progress in the work presented here, and begin to move the whole group toward something new?
HHI indicates willingness to make the software for their scalable coding approach available to VCEG.  This is very welcome news.

Remark: Some of this type of progress could be captured as an amendment to H.264/AVC.  Note that Baseline has a lot of implementation focus in ITU-T companies.  Note that saving complexity in encoders can result in better coding gain by freeing resources for other optimization.  We should be willing to consider new profiles (or "packages" or something like that), perhaps including complexity reductions.  Consider, in ITU-T two-way real-time communication systems, the ability to negotiate greater capability detail.  See, for example, Fig 1 of Q15-K020 (2000, Portland).
Remark: Consider scalability as a "work item" (something we will standardize).
Remark: Three categories shown here that we should work on: Coding improvement, Complexity reduction, and Scalability.

Remark: Suggest to agree that we will work toward extensions of H.264 in these three areas.  At least try to work using extensions rather than a clean-slate new standard, until that approach becomes unwieldy from the technical and document-processing perspectives.
It is proposed to launch a project for extending H.264, considering advances in the identified technical areas shown promising in recent contributions:
· Improvement of coding efficiency

· Minimization of computational complexity
· Scalability

Agreed.

This is not intended to be an exclusive list, if further contributions show that additional topic merit such work.

Agreed.

This is not a commitment to any particular number of new profiles, nor exactly what kind of form the packaging of extensions will take, nor what kind of improvements are necessary to adopt a technology.  Contributions on these issues are encouraged.
Agreed.

Remark: Need to establish requirements for such work.  Work on defining schedule, determining exactly what will merit actual standardization, etc.  Much planning needs to be done before we have a fully-fledged project plan.
Agreed.

Remark: Would we consider defining a lower-complexity profile that could not decode the bitstreams of any existing profile?  Mixed reaction.
Remark: Consider making decoder support two modes, one of which is the existing one, and the other is a mode that reduces encoder complexity.  This could be beneficial.
This is a project distinct from the "H.265" project, for which we also request contributions of merit to define a new standard from a "clean slate" approach when technology needs to be standardized that is not reasonable to incorporate as an extension of H.264/AVC.  It is also noted that we have not yet established requirements for H.265 – all aspects of that work need definition.
Agreed.

Remark: Functionality expansion technology should merit a different style of consideration and a different threshold for adoption than relative improvements in well-measured performance characteristics.

Agreed.

Meeting closed at 12:30 pm.
