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1.0 Opening plenary

1.1 Organizational Items

1.1.1 Meeting logistical information

1.1.2 Generating attendee list
VCEG-N02
1.1.3 Reviewing experts list

VCEG-N03
Remarks: A very healthy number of experts were present, and we were pleased that most people could make it to the meeting, despite recent socio-political circumstances.  Expression of regret that some experts not present.  Group to endeavor to take this fact into account in its work.  In particular, holding a meeting without Gisle Bjøntegaard present is not something we would like to repeat in the future.

1.1.4 Meeting invitation for this meeting
VCEG-N-TD-0
1.1.5 Comments regarding ITU-T patent disclosure policy

http://www.itu.int/ITU-Databases/TSBPatent/
Reference VCEG-L37r2 for VCEG IPR coordination & tracking

Report received by email: Telenor citing 2.2 re UVLC
Report received verbally by a third party (HHI): Netergy Microsystems 
citing 2.2 re Multiframe Prediction
Report received verbally: Philips citing 2.2 re 2-D VLC run-length+value

Some companies are willing to license royalty-free for H.26L (essentially per 2.1) if others agree to do so.  We ask if parties holding IPR would be willing to license royalty-free if all others with IPR are willing to do the same.  Our members may also wish to investigate the potential performance penalty of not including technology inconsistent with the royalty-free baseline goal.  Note that only the baseline of the standard has the royalty-free goal, and inclusion in the standard as a whole should be on technical merit basis only.

1.2 Review of previous meeting report

1.2.1 Report of Q.6 work at Porto Seguro SG16
VCEG-N01
1.3 Document review

VCEG-N00
N34, N35, N55 were without presenters and will be considered by the group in absentia, N64 registration was withdrawn.

1.4 Review of meeting plan
VCEG-N-TD-1
1.5 Future meeting plans

1.5.1 JVT or VCEG Rapporteur’s Group Meetings
To be further discussed during the meeting.

1.5.2 SG16 Meeting, Geneva, Feb 5-15 ‘02

1.5.3 SG16 Meeting, Geneva, Oct 15-25 ‘02

1.6 Report of ad-hoc committees

1.6.1 Test model and software
VCEG-N04
Status reported – very significant progress.

1.6.2 H.26L development

VCEG-N05
Remarks: Status reviewed and a number of action items were raised in the report for consideration.

1.6.3 H.26L complexity

VCEG-N06
To be discussed later in the context of related contributions

1.6.4 H.26L profiles & applications
VCEG-N07
No real action reported, current status reported.

1.6.5 H.26L loop filtering

VCEG-N08
To be discussed later in the context of related contributions

1.6.6 H.26L motion rendition
VCEG-N09
Status reported – little coordinated work, but a significant number of contributions in the technical area.

Side activity requested during the meeting to study the direct vs. subsequent interpolation process in software and document, encoder and decoder and describe that status for group consideration.

1.7 Liaison statements and collaborative letters received

1.7.1 From ISO/IEC JTC1/SC29/WG11
VCEG-N12 (joint video team)
VCEG-N13 (video coding test results)
VCEG-N14 (proposed workplan)
VCEG-N15 (digital cinema)

Excellent test results reported along with proposed workplan, scope and requirements, etc..

Remarks: How do we ensure technical alignment on an ongoing basis, without common text?  There should be a single master document maintained by an editor within the JVT…  Side activity requested during the meeting to discuss and recommend a course of action in regard to the proposed JVT formation, workplan schedule, goals, requirements…

1.8 Coordination with other organizations

1.8.1 With ISO/IEC JTC1/SC29WG11
VCEG-N11
Thank Heiko Schwarz for work in generating the results.

1.8.2 With ITU-T WP2 / SG 16 [no action]

1.8.3 With IETF AVT [no action]

1.8.4 With 3GPP/3GPP2 [no action]

2.0 H.26L Project Development

2.1 General Status of Work
VCEG-N05 (ad-hoc report)
VCEG-N10 (test model document)

2.2 Patent/IPR Practices



VCEG-N66
Note of problems of prior IPR data collection and tracking efforts (e.g. in JPEG-2000) in terms of collection of statements that may not apply to the actual adopted content or lack of information due to provision of only blanket “general” statements (without reference to any particular standard) or lack of any filing of information until (or after) final approval or filing of statements just in case IPR may be present (without any actual IPR being in a standard).  Remarks: Concrete action requested to be taken to address these issues does not seems clear (e.g., in regard to how the proposed form addresses the specific problem issues that were asserted) – side activity requested to propose a specific course of action.

2.3 Performance Evaluation

2.3.1 Compression Performance Without Losses or Errors
VCEG-N11 (MPEG video coding test entry)
VCEG-N13 (MPEG video coding test results)
Excellent results reported for H.26L performance.
VCEG-N18 (compression tests vs. MPEG-4 and H.263++)

N18 contains comparison of H.26L vs. non-optimized MPEG-2 and highly-optimized H.263++ High Latency Profile and highly-optimized MPEG-4 Advanced Simple Profile – similar results to N11.

2.3.2 Performance with Losses / Errors
VCEG-N67 (various conditions)
Tested H.26L performance with errors.  Not using multiple slices per picture or extra intra updates, only one data partition.  Performing bitstream encoding without optimization for error/loss robustness.  Observed that the decoder often stops operation upon encountering some errors in data. (Remark: The decoder is not really written to handle bit errors.)  In UVLC and CABAC testing, the CABAC decoder was more likely to stop the decoding process in response to bit errors.  There is no real error recovery designed into the present code at present, and there is very little inherent error resilience to the design.

Action item: The group should review and clarify its various common conditions descriptions for error/loss resilience testing.

2.3.2.1 Performance with RTP/IP on 3GPP/3GPP2
VCEG-N37 (simulation conditions)
Some modifications of M77 test conditions are proposed.  Change of overhead for CDMA-2000 and UMTS.  New software included to be included in test conditions (not previously available).  Adopt test condition changes with new software as proposed.

VCEG-N38 (simulation results)
Compare different data partitioning schemes, entropy coding methods, packet length.  Damaged RTP packets ignored.  PSNR calculated for all frames of original sequence.  One encoding, 10 different decoding starting point.  I-frame assumed error free.  Copy MB in case of losses.  D+L*R optimization with MSE distortion over N different decodings (ref: Wiegand thesis, straightforward trick robust to some difficult-to-analyze aspects of design such as ¼-pel motion and loop filter).  Used a fixed L constant times step size (different constant than in current H.26L).  For regular MB intra updates, short slices help, no data partitioning better than data partitioning.  For optimized updates, 4 partitions per slice seems best with one slice per frame.  Data runs were too short for really firm conclusions.  Remark: delay impact of one slice per frame.  Conclusions: Customizing the coding for the conditions can help significantly.  For regular intra updates, DP is inferior to no DP?  Appropriate payload length selection is important.  Would be good to have a simpler error-resilient MB mode selection method.
Put this multi-decoding technique in the reference software?  We should have reference software capability to generate more robust encoding (now have ability to choose packet length in macroblocks or bits and to apply regular intra update patterns).  Note that this depends on the error concealment in the decoder. (Decoder currently has copy MB for concealment.)  Significant improvement shown from the parallel-decoding technique.
Try the Zhang and Rose method?  Also see N39 and N50 discussions with similar optimization method.  Concern that multi-decoding method may not be the most practical.  What about using this with errors in intra frame and flexible MB number in slice and different error concealment?  Disposition: Adopt conditioned on checking and reporting on operation with new error concealment method and slice size based on number of bytes threshold.

[End of Subject Areas Addressed on Monday]


2.3.2.2 Performance for H.324/M Error-Prone Environments
VCEG-N39
Similar techniques of N38 and N50. Comparison of data partitioning schemes, entropy coding, packet length.  Use AL3 SDUs, ignore damages SDUs.  Most conditions similar to N38.  Results: Gives reasonable indication, but not statistically consistent, for regular intra update small slice lengths are advantageous.  No DP outperforms DP with regular intra update.  Optimized parallel-decoding model provides significant gain.  At low rates, the optimized model performs very slightly worse in avg PSNR than regular intra update – perhaps because criterion is not avg PSNR but rather minimum MSE of each frame?  Remark: The encoder may not be aware of the channel quality in the H.324/M environment.

VCEG-N52 Aspects of coding with error resilience.  Primary distinction between mobile environment and internet packet environment is maximum packet size (500-1500 bytes on IP vs. ~254 on mobile) and the practical expectation of the presence of bit errors within packet payloads.  The ideal is to have context-free packet decoding capability.  Picture header is a problem for that, and a method of conveying picture header out of band was presented, using a concept of parameter sets sent in advance, with packets referencing these parameter sets.  Temporal reference is available in the packet header on RTP but needs to be put in the packets on H.223 mux.  Advocating against a fixed picture clock rate assumption. Proposal to unify the two current data partitioning schemes into one.  Data partitioning scheme with three packets per slice proposed 1) slice header and MVs, 2) intra MB data coeff’s, 3) inter MB data coeff’s.  Each partition gets its own RTP packet.  Any empty packets are not sent (e.g. for inter MB coeff’s in an intra slice).  Possibility to switch coding modes (e.g. I vs. P vs. B) on slice basis.  Picture ID parameter included.  Out of order slices not allowed.  SDP syntax proposed for sequence-level information.  Need expressed for H.263 Annex N-style feedback messages. Use of UVLC for coding of header information as opposed to fixed-length approach.  Side Activity planned to refine and converge with other proposals and document the informative vs. normative changes to be proposed.

2.3.2.3 Performance for H.323/Internet
VCEG-N50
Similar techniques of N39 and N38.  Data partitioning with three slices or three partitions per N52.  No optimization of packet length.  Lost packets ignored.  Rather than encoding 4000 frames, just encoded once and shift the error pattern starting point. (Should we change the common conditions use this concept?)
DP seemed worse than non-DP (didn’t try things like repeating short high-priority packets).
Remark: Channel-quality feedback (e.g., RTCP error reports) might be a more accurate model of actual system operation and provide ability to adapt to non-stationarity of statistics.

VCEG-N52 [see above]

VCEG-N63 Investigation of TML 8.4 with addition of error concealment method of N62.  Used Q15-I-61 (the latest delivered common conditions for internet).  Slices—one macroblock line each.  No data partitioning.  Instead of 4000 coded frames, used different starting positions of packet loss pattern for single encoding.  Applied regular (new non-propagating style) intra GOB updates.  Used interleaving of gob rows per prior Stephan H.263 design.  Picture header repeated in every slice. Constant QP. Calculated PSNR for every frame of original although not all were coded (not directly comparable to TUM results).  How to handle issue of different reference frames in neighbor MBs?  Ans: It is handled, but details not remembered exactly.  Results: 0.5 to 1.0 dB improvement over simply MB copy method (some relatively stationary sequences showed no gain).  Adopted.
2.4 Network Adaption Layer and Error Resilience

2.4.1 Constrained Intra Prediction

VCEG-N56
Information on constrained intra prediction. It was pointed out that the restriction on Intra prediction could be also achieved by an encoder decision. In the constrained intra prediction mode, “gaps” are generated in the VLC table due to the existence of forbidden prediction modes. Hence, the VLC table is adjusted accordingly for test of inefficiency of current approach. The decision taken was to not alter the syntax because of the very minor gains achieved with the alteration of the VLC table. 
It was suggested to add a non-predicted intra macroblock type, which is a dc prediction mode with a constant value of 128 [to further discuss and clarify this description].
It was suggested to conduct an experiment to have only one intra macroblock type in the design.

2.4.2 Handling of Erroneous Bitstreams
VCEG-N61
Example: May have recording of session for later use, with errors/losses in received file.  The later use might be in an environment not robust to errors (e.g. a terminal that operates in a generally error-free environment).  What to do about losses and bit errors in such a scenario?  Proposal that all decoders must be capable of return to normal decoding eventually after a loss (not necessarily to error-free or even meaningful images).  After loss of a slice decoder should start from next slice.  Devices storing bitstreams should put pictures in order, but slices may be out of order.  Devices storing bitstreams should support a per-slice indicator flag to indicate bit errors within each slice content.  Should also be able to put the bad slice indicator in the slice header itself.  Require display of the recovered pictures? (presumably not)  Shouldn’t a decoder have the right to consider some bitstreams simply unacceptable?  Defer normative decoding requirements to later consideration.  How about the bad slice indicator bit – does the group support that?  Defer to header discussion.

2.5 Header Issue

2.5.1 Picture sync



VCEG-N21
No immediate action required for software.
It was mentioned that the document does not match the software. For the picture synchronization codes, it was decided to match the TML document to the software (Stephan Wenger).

2.5.2 Picture and Slice Headers

VCEG-N59
Repetition of picture header info, badSliceIndicator, ..  Similar spirit to N52 in some aspects. Side activity to refine and converge with other proposals.

2.6 VBV/HRD [Tues. – RM]

2.6.1 Enhanced Buffer Model

VCEG-N58r1
Insert information into the header regarding buffering with multiple leaky bucket support.  Theoretical analysis showing use of piecewise-linear relation between minimum buffering delay and minimum rate for playback.  1+8N Bytes transmitted as binary numbers for a sequence with N being the points on the R-B curve.
Comment: buffer information should not go into the video syntax.
Comment: consistent with MPEG vbv design as opposed to H.263 HRD design in terms of timing preservation.
Adopt vbv compliance feature.
Encourage development of a rate control.

2.6.2 Comments



VCEG-N68
Reference made to H.263 HRD. Description of problems in that HRD design.  Decoding speed can exceed proper display rate.  Requires post-decoding buffering in model in some cases if timing preservation is to be preserved.  Has a problem with being consistent with maximum frame rate requirements of profile/level or other negotiated max frames/sec.  Should take into account post decoder buffering when designing HRD for H.26L.
Comment: real decoder would rather store frames in compressed domain. But sometimes it is important to have decoded frames available.
IPR: no 

2.7 Complexity [Not Monday - MH]
VCEG-N06 (ad-hoc report)
No coordinated activity since Austin.  Status reported.  Presence of a number of contributions in the area noted.  Emphasis on practical real-time encoding and decoding goal.
2.7.1 Benchmark analysis

VCEG-N23
Complexity analysis of decoder on a RISC 16-bit DSP platform. Cycles measurement from implementation. Emphasis on worst-case analysis.  Intra and Inter macroblock decoding operations analyzed.  Decoder needs factor of 4-5 more cycles than MPEG-4 SP. Primary Bottlenecks: sub-pel motion interpolation (36% of cycles and 8 kbytes of RAM for a macroblock) and de-blocking filter (24% of cycles).  Additional considerations worth attention: transform and VLD.  Comparison to MPEG-4 ASP suggested (since that is a higher-complexity, enhanced-compression profile).
2.8 Transform and Quantization [Tues. – RM]
Side activity to investigate toward harmonization.
[End of Tuesday Subject Areas Addressed]
2.8.1 Complexity Reduction

2.8.1.1 Kerofsky & Lei

VCEG-N20
2.8.1.2 Zhou


VCEG-N22
2.8.1.3 Topiwala

VCEG-N24
2.8.1.4 Hallapuro

VCEG-N43
2.8.1.5 Malvar


VCEG-N44
2.8.2 Adaptive Block Transforms

VCEG-N49
2.9 Profiles & Applications

VCEG-N07 (ad-hoc report)

2.10 SP-Frames




VCEG-N42
2.11 Scalable Coding

2.11.1 SNR with Leaky Prediction

VCEG-N53
2.11.2 Coding of Synchronized Streams
VCEG-N35
2.12 Loop Filtering



VCEG-N08 (ad-hoc report)

2.12.1 Complexity Reduction  
VCEG-N17
2.12.2 TML 8.4 Loop Filter Analysis
VCEG-N29
2.12.3 Quality Enhancement

VCEG-N30
2.13 Interlaced Video Coding

VCEG-N57
2.14 Motion Rendition

VCEG-N09 (ad-hoc report)

2.14.1 Motion Coding with Global Motion
VCEG-N16
2.14.2 Multi-Hypothesis Motion

VCEG-N40
2.14.3 Long-Term Prediction Syntax

VCEG-N48
2.14.4 Low-Overhead Prediction

VCEG-N45
2.14.5 Interpolation Methods

2.14.5.1 Analysis
VCEG-N55
2.14.5.2 Quality-Improved Filtering
VCEG-N28
VCEG-N51
2.14.5.3 Complexity-Reduced Filtering
VCEG-N19
VCEG-N31
2.15 I-Frame Compression Improvement

2.15.1 Via New Prediction Modes

VCEG-N54
2.16 Supplemental Enhancement Information
VCEG-N60
2.17 Entropy Coding

2.17.1 Ordered Coefficient Coding

VCEG-N34
2.17.2 MB Prediction Coding for B Pictures
VCEG-N32
2.17.3 Modified UVLC


VCEG-N36
2.17.4 CABAC Improvement


VCEG-N41
2.18 File Storage Format



VCEG-N65
2.19 Non-Normative Encoding Methods

VCEG-N10 (test model document)

2.19.1 Fast Motion Estimation

VCEG-N25
2.19.2 Dynamic Search Range Decision
VCEG-N33
2.20 Non-Normative Decoding Methods

2.20.1 Post-processing

2.20.2 Error Concealment


VCEG-N62
Closely related to N63.  Provide basic error resilience, contribute software and test model content. Consider only lost slices.  Spatial or motion concealment from neighbor MBs.  Process by column to maintain more constant motion in center of picture and avoid spreading of error to the edges of the picture.  Intra pictures: use weighted averaging from border samples based on distance from border.  Inter pictures: If local motion activity small, use simple copy; otherwise choose one of neighboring MVs or zero based on luminance match with border sample values.  Demonstration of effectiveness shown.  More sophisticated method than used in other proposals.  Make normative? See N61 notes.

2.21 Reference Software

2.21.1 Coding Style



VCEG-N46
2.21.2 Documentation


VCEG-N47
3.0 Maintenance of H.120, H.261, H.263

4.0 Closing Review and Results

4.1 Presentation and Review of Results

4.2 Output Documents

4.2.1 Liaison Statements and Collaborative Letters

4.2.2 Other Output Documents

4.3 Plans for Future Work

4.3.1 General Plans

4.3.2 Meeting Plans

4.3.3 Ad-Hoc Committees Established

4.4 All Other Business

4.5 Closing of the Meeting

4.5.1 Thanks to Microsoft, the meeting host, and Preferred Meetings, the meeting organizing agency

4.5.2 Thanks to Preferred Meetings, the meeting planner

4.5.3 Thanks to those providing equipment

4.5.4 Closing of the meeting
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