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Detailed Agenda and Disposition of Action Items

Also See Annexes:

· Annex A: Documents Addressed [VCEG-N00r3]
(92 documents in all – an all-time record despite adverse circumstances)
· Annex B: List of Attending Experts [VCEG-N02r1]
(59 registered attendees – an all-time record despite adverse circumstances)
· Annex C: Liaison Letter to MPEG [VCEG-N82] with attachments:

· H.26L Project Goals and Proposed Schedule [VCEG-N86]

· Proposed Terms of Reference for Joint Work [VCEG-N87]

· Rules for Proposals to H.26L and TML [VCEG-L33r5]

· IPR Strategy and Guidelines for H.26L [VCEG-N70r3]

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N34, N35, N55 were without presenters and were considered by the group in absentia, N64 registration was withdrawn.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 conducted 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 conducted 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, VCEG-N75

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, VCEG-N70

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 conducted 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.

· 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]
· 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 conducted to refine and converge with other proposals and document the informative vs. normative changes to be proposed.

· 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 block type, which is a dc prediction mode with a constant value of 128, and this will be the dc prediction mode (the mode with the shortest codeword) at the start of a slice (as is the case now).  We request experimental data as to whether never predicting intra blocks from neighboring P blocks will significantly harm R-D performance.

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, VCEG-N72, VCEG-N73

Repetition of picture header info, badSliceIndicator, ..  Similar spirit to N52 in some aspects. Side activity conducted 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 multiple leaky buffer 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 conducted to investigate toward harmonization.
[End of Tuesday Subject Areas Addressed]

2.8.1 Complexity Minimization
· Kerofsky & Lei

VCEG-N20

Decoder needs 32-bit arithmetic. Split multiplication of a big number into multiplication with a mantissa and shifting by an exponent. Normalization shows sufficient accuracy. Mantissa is merged with transform matrix resulting in 6 matrices. Luma DC transform using Hadamard. No differences in PSNR. Rather, minor improvements for chroma.

· Zhou


VCEG-N22

Divide forward transform by a factor to reduce precision required. Luma DC transform using Hadamard. No difference for high QP values for Intra and Inter. No tests for low QP values regarding coding efficiency.

Comment: results at Austin meeting in VCEG-M72, common conditions in VCEG-M38

· Topiwala

VCEG-N24

Follow-up of the Austin contribution VCEG-M16. See Austin meeting report.
· Hallapuro

VCEG-N43

Factorization of forward transform. No degradation in performance. 3 quantization tables are used.

· Malvar


VCEG-N44

Construction of a transform matrix using multiplication of DCT matrix and rounding. 16 bit architecture. The chosen Matrix has different norms across the vectors requiring 3 quantization tables. Very small subjective differences, if any.

· VCEG-N69

Procedure to assess trade-offs.

Common conclusion of several proposals: 16 bit is possible without loss in performance

Iterated Hadamard to be tested

Create an AdHoc Group chaired by L. Kerofsky, Compare proposals with the method outlined in VCEG-N69 for various architectures, separate analysis of coder, decoder, transform, quantization with regards to R-D performance and complexity, analyze varying bit-depths, lossless and near-lossless coding, and coarser quantization in the transform domain
2.8.2 Adaptive Block Transforms

VCEG-N49

Combination with CABAC is analyzed. Different binarization than CABAC. 
Mobile: slightly better on the right, more weird artifacts on the left, Mobile left looked better

Paris: tie was better on the right but Gary’s neck looked weird, other parts better on the left

Container: water looked better on the left (smoother)

left: TML-8.0, right: ABT

16 bit implementation believed to be possible

Based on shown results at this meeting and in the past, it was noted that this feature is unlikely to be adopted in baseline if performance doesn’t change significantly. Investigation of usage in a possible high-res profile was encouraged.

2.9 SP-Frames




VCEG-N42

Information about applications for SP-frames including switching of pre-coded bitstreams at varying bit-rates and resolutions, attachment of Intra frames to pre-coded bitstreams, resynchronization in video redundancy coding, error recovery via resynchronization. Request for the insertion of a non-propagating dc=128 intra prediction.

2.10 Scalable Coding

2.10.1 SNR with Leaky Prediction

VCEG-N53

An SNR scalable scheme is presented with a leaky prediction method. A comment was raised regarding the temporal behavior. The group indicated that the method is interesting and encourages further work with the target of an application with the associated profile.

2.10.2 Coding of Synchronized Streams
VCEG-N35

Three loops run with the same motion vectors and their differences are transmitted. The group indicated that the method is interesting and encourages further work with the target of an application with the associated profile.

2.11 Motion Rendition

VCEG-N09 (ad-hoc report)

2.11.1 Motion Coding with Global Motion
VCEG-N16

Distinct from well-known global motion compensation, i.e., no warping of pictures. Transmit a global motion model and code skip and 16x16 relative to it. 

News: no visible quality difference
Foreman: no visible quality difference
Tempete: no visible quality difference
Silent: no visible quality difference
Coastgard: significantly better visual quality for the proposed method, even though a lower bit-rate was used for the proposed method

Bit rate savings average approx 7.6% overall (20%), approx 19% of MV rate (up to more than 30% on coastguard sequence) when tested on Foreman, Mobile, Coastguard, and Tempete.

Conduct core experiment for an application with the corresponding conditions. CE partner is RWTH Aachen. Document description VCEG-N77.

2.11.2 Multi-Hypothesis Motion

VCEG-N40

Information on search techniques for B-frames in the generalized Annex U syntax. Employ multi-hypothesis mode as a generalized B-frame mode. Use of several future reference frames. Further work towards integration into the software is urged.

2.11.3 Long-Term Prediction Syntax

VCEG-N48

Similar to Annex U, a frame buffering syntax is proposed. 

An AhG was formed to finally incorporate the Annex U syntax. Chair: T. Wiegand.

2.11.4 Low-Overhead Prediction

VCEG-N45

16x16 mode + 14 flexible MB segmentation patterns using 2 MVs. 16x8 and 8x16 are similar, others differ. Assignment of ref frame parameter to each mb part. Did not encode all test sequences.

Issues was raised regarding results for higher definition material.

Other material available from VQEG.

Encourage further work. Several people indicated interest.

2.11.5 Interpolation Methods VCEG-N71, VCEG-N74
· Analysis
VCEG-N55

For the case of half-pel motion, bi-linear interpolation is sufficient. For quarter-pel, 6-tap filters are needed. All sequences tested are in QCIF resolution and 10 Hz. Not the complete test set.

Provides potential for encoder complexity scalability – could allow encoder to select short filters and less accurate motion vectors to minimize encoder complexity
· Quality-Improved Filtering
VCEG-N28

Estimates filters. Uses 12 bit precision. Uses 30 Hz sequences. Word length of filter coefficients. Estimation process incurs delay but coefficients from previous frame could be used. The group finds this work very promising and encourages further investigations.

· Complexity-Reduced Filtering
VCEG-N51

Did only analyze motion compensation part. MC from original sequences. Results with TML needed. Further work encouraged.

VCEG-N19

Analysis of existing code. Adopt filtering outside of the picture (L. Kerofsky).

VCEG-N31

Efficient subsequent interpolation method. Claim to be faster than direct interpolation. Modification of interpolation of corner position of the ¼-pel grid. Proposal to exchange with existing method.

AhG was generated, chair: Thomas Wedi, co-chair: Marta Karczewicz. Mandate: clarify issues and quickly resolve the problems with the tentatively adopted content of VCEG-N31 and investigate other aspects of motion compensation filtering.

2.12 I-Frame Compression Improvement

2.12.1 Via New Prediction Modes

VCEG-N54

New prediction modes inserted. Also affects old modes: gains between 5-10%. Without affecting the old modes: gains are reduced. Group encourages further work.

Software to be made available, IPR 2.2
2.13 Interlaced Video Coding

2.13.1 Handling interlaced video in H.26L VCEG-N57r2

Incorporating the ides of Annexes U and W as well as MPEG-2 for interlaced coding in H.26L. Idea: use fields as frames. 5 reference frames are used. Subjective comparison of H.26L with original showed impressive results. Preliminary results with interlaced show very good performance of H.26L for interlaced pictures. Syntax element for picture header is proposed to utilize interlaced scanned pictures.

2.13.2 VGEG-N76
Macroblock based field/frame mode. 

Create an AhG with the mandate to investigate interlaced coding within H.26L. Chair: P. Borgwardt.

Adopt change of picture header following VCEG-N57r2.

2.13.3 Using H.263 Annex U techniques with Multiple-Picture Backward Prediction VCEG-N84

Document received after the closing of the meeting, made available for information purposes only for consideration in future work.
2.14 Non-Normative Encoding Methods

VCEG-N10 (test model document)

2.14.1 Fast Motion Estimation

VCEG-N25

Asserted 4X-10X Speed-up, asserted no signif loss in video quality., not yet tested in H.26L context, but asserted should work properly (not proposing to remove the higher-complexity method, only to add this as an alternative).  Adaptation to H.26L context is not straightforward.  

2.14.2 Dynamic Search Range Decision
VCEG-N33

Motion vectors highly correlated to neighbors.  Sometimes large range generally helps and sometimes it doesn’t.  Basic concept is to determine whether large search range is generally helping or not and to reduce the search range when it is not.  Comment that this concept can be used to increase performance beyond that of “full search” in cases where the search range of “full search” turns out not to be adequate (unless the full search means a search of the full picture size).  Work also assigned to AHG for analysis and merging as appropriate.  Will provide software.

Form AHG (chair: Pankaj Topiwala) on reduced-complexity motion estimation.  Support of rapid adoption of VCEG-N25 techniques, provided no harmful impact on structure of code – final decision on reflector.
2.15 Loop Filtering



VCEG-N08 (ad-hoc report)

A particular solution was worked out in the ad-hoc activity and reported in the ad-hoc report.  Significant complexity savings.  No essential difference in visual quality.  Already incorporated into TML 8.4 software.  Content for TML document provided as annex to the report.  Adopted.
2.15.1 Complexity Reduction  
VCEG-N17

Use of skip mode and use of boundary strength parameter.  Very similar design to that of the ad-hoc report VCEG-N08, with further complexity reduction.  May hold potential but much of the reported improvement is from the ad-hoc output design and this is not directly compared to that.
2.15.2 TML 8.4 Loop Filter Analysis
VCEG-N29

Loop filter with ad-hoc output design filter (N09) as loop and post filter.  Analysis of complexity and quality of the result.  Having the filter outside the loop requires memory copy and repetition of some filtering operations and requires and extra frame store in some implementations.   Complexity analysis shows more that 2X complexity increase for the filtering when out of loop.  Results reported with BD-PSNR (Bjøntegaard delta PSNR) method endorsed by the group show consistent improvement between 0.0 and 0.2 dB for luminance (averaging 0.1 dB) in favor of the loop method, with more improvement for chrominance.  Several visual demonstrations shown – consensus that loop method has significantly higher visual quality.
2.15.3 Quality Enhancement

VCEG-N30

TML design (prior to ad-hoc output N08) asserted to sometimes not detect/reduce blocking artifacts at higher bit rates.  Alterations of both the blocking detection method and the subsequent filtering to address this problem without causing excessive blur.  Visual quality shown for individual areas of individual frames of a few sequences.  Group consensus that some visual improvement shown in these examples.  Essentially no BD-PSNR impact (slight improvement).  Promising contribution.

Consensus to form AHG (chair: Peter List) to further investigate both quality and complexity issues in loop filtering.
2.16 Supplemental Enhancement Information
VCEG-N60

Good idea.  Adopted as presented.  One byte SEI type (plus escape code) and one byte SEI data size (plus escape code), followed by SEI payload.  Each SEI header with its associated payload to be handled as specified by NAL.
2.17 Entropy Coding

2.17.1 Ordered Coefficient Coding

VCEG-N34

Coding gain up to 3% for intra coding (best for large quantizer sizes).  Order transform coeffs by size, with ordering data to substitute for RUN data.  Ordering and run information is combined… then CABAC processing.  Does not seem sufficiently mature and effective for immediate adoption.  Further work on intra coding performance in general is encouraged.
2.17.2 CABAC Improvement


VCEG-N41

Proposed context model for levels based on prior level, proposed context model for runs.  Up to 4.5% intra improvement (avg 2%) at low QP values.  Adaptive scanning – adding scan orders – providing up to 5.5% improvement (avg. 3.5%) when used in conjunction with new context models.  Adaptive scanning alone provides about 1.5% avg.  Not proposed for baseline.  Comment: question re quantity of data before reset of CABAC context models due to slice resync.  Comment: interesting that it works at medium step sizes.  Further work on intra coding performance in general is encouraged.
2.17.3 MB Prediction Coding for B Pictures
VCEG-N32

Reducing prediction modes in B pictures for computational savings.  Currently 17 types, plus the variations due to multiple intra 16x16 prediction types.  4x4, 4x8 and 8x4 forward and backward prediction modes not used much and their presence appears to have no influence on coding performance.  Propose using only the block types 16x16, 16x8, 8x16, and 8x8 and not the other three.  R-D optimization not used.

Common conditions for coding efficiency, as written, do not specify using R-D optimization of mode decisions.  Let’s change that.  Agreed.

Comment: When evaluating the utility of prediction mode methods, it seems fundamental to use R-D optimization to ensure most effective mode selection is the basis for that judgment of utility.

Comment: Why not just move things to the end of the entropy table list, rather than deleting them?

Comment: Suggest running a test, with use of R-D optimization, to determine the proper ordering of the table for B pictures.

Comment: Description of direct skip mode for B pictures is missing from TML document and CBP list is wrong for B pictures (also should be loop in Fig A.2 back to just after PTYPE).  SP picture description is also missing.  Asked the editor to correct these problems.  Significant restructuring of the TML document is authorized for clarity.
2.17.4 Modified UVLC Codewords

VCEG-N36

UVLC design has interleaving of “prefix” bits (000…1) with “info payload” bits.  Maximum prefix 16 bits with 15-bit payload bits.  Proposal to not interleave these bits – instead simply send the prefix first.

Comment: Current UVLC has self-aligning property and reverse-decoding property that would be removed by this.  Currently we don’t really know how useful these properties of the current UVLC design are.

Comment: Does the decoding process really cost more due to interleaving?  (Yes, it appears that the other method would be less complex.)  Isn’t there some other way to decode other than separating prefix from payload first?  Currently we don’t really know for certain to what degree the complexity is impacted.

Comment: Remember the symbol association problem pointed out by Kerofsky in the current design, and also remember the alternative structured VLC designs etc. by Kerofsky and others.

Comment: VLD complexity matters because that part of the process is often done off-accelerator.

Defer to future consideration.
2.18 Profiles & Applications

VCEG-N07 (ad-hoc report)

Comment: Baseline likely to contain everything currently in TML but 1/8-pel, CABAC, SP frames, B frames.  Agreed.

Comment: Let’s create an “important documents” directory/archive for ftp site.  Agreed.
2.19 File Storage Format



VCEG-N65

Look for requirements, work on design, …

Comment: Is this to be part of the standard?  (Proponent: Yes) Normative?  (Proponent: Yes) Is this within our area of core competency, or should we contract this out?  Perhaps we should define a packetization for use in some referenceable standard format or a method of easily altering some transport format to make it a file format (e.g. put an MPEG-2 transport stream into a file with some H.26L in it using some PID identifying H.26L, and name the file with a “.26L” extension).  Defer to later consideration.

Proposed Required:
1) Sufficient for interchange between H.26L-aware processing elements – Sounds useful.
2) Every H.26L encoding or decoding system capable of file input or output shall support the file format – Not agreed.
3) Provide means for identifying headers, etc. – Sounds useful.
4), … 5), Support multiple encodings of the same content, support SP transitions, random access, fast forward, fast backward, etc. 6), 7) … 12) Streamability

Not required to be a substitute for highly-capable multimedia file formats – Agreed.  We don’t want to take on such a task.

Agree that having a file format is useful to us.  Further study is encouraged.

Decided to add a goal to the project goal list to define or find a file format with definition of how to encapsulate H.26L streams within that format for purposes such as simple stream interchange, http streaming service, random access, support of multiple streams with transitions (e.g. using SP pictures between streams), etc.
2.20 Non-Normative Decoding Methods

2.20.1 Post-processing – No contributions or actions.  Work encouraged.
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

Propose common coding style for use of brackets, indentation, style of comment delineation, non-use of tab characters, prevention of multiple inclusion of header files, and removal of unused code.

Rule 6: Mandating “old-style” C code comments is not adopted.  All other rules are enthusiastically adopted as proposed.  See below with regard to Doxygen documentation method.

Require those contributing to software development to conform to these quidelines.
2.21.2 Documentation


VCEG-N47

Use of Doxygen documenting style for all TML software development.  Adopted.
3.0 Maintenance of H.120, H.261, H.263 – no contributions, no action taken.
4.0 Closing Review and Results

4.1 Presentation and Review of Results
The following is a short description of the actions taken at the meeting:
4.1.1 Changes to TML draft standard document [VCEG-N83]
· Correct description of picture sync for consistency
· Change picture header content to support indication of interlaced picture types

· Add syntax mechanism for carrying supplemental enhancement information [VCEG-N60]

· Correct description of direct skip mode handling for B pictures, CBP list for B pictures, syntax diagram

· Authorize significant restructuring of document as necessary for clarity

· Specify that the draft “Baseline” profile contains all technical features except 1/8-pel motion, CABAC, SP frames, and B pictures

· Alter network adaptation layer normative text [VCEG-N72]
· Alter method for handling the edges of pictures for motion compensation to first apply picture area extension and then apply interpolation filter processing [VCEG-N19]

· Alter method of performing motion compensation for sub-pixel position interpolation [VCEG-N31] (adopted conditioned on provision of software and no problems surfacing soon after the meeting)

· Simplify loop filter design [VCEG-N08]

· Add multiple leaky bucket VBV/HRD model [VCEG-N58r1]

· Incorporate capabilities of H.263 Annex U for multiple reference picture buffer management (previous plan reemphasized)

· Add SP picture description (previous plan reemphasized)
4.1.2 Changes to Experiment Common Conditions and Non-Normative Encoding and Decoding Techniques for Experiments
· Add the use of rate-distortion optimization to common conditions for experiments in the area of coding efficiency capability
· Change common conditions for testing performance for RTP/IP on 3GPP [VCEG-N37]

· Tentatively adopted incorporation of multiple parallel decoding technique for error resilience testing capability [VCEG-N38, VCEG-N39, VCEG-N50] (adopted conditioned on checking and reporting on operation with new error concealment method and slice size based on number of bytes threshold)

· Adopted new error concealment technique [VCEG-N62, VCEG-N63]

· Tentatively adopted reduced-complexity motion estimation [VCEG-N25] (final decision on reflector)
· Specify common conditions for testing for
· Wire-line low-delay IP/UDP/RTP packet loss resilience [VCEG-N79]
· Mobile IP/UDP/RTP on 3GPP/3GPP2 [VCEG-N80]
· Coding efficiency [VCEG-N81]

4.1.3 Core Experiments Planned

· Global Motion Vector Coding [VCEG-N77]

· Reduced-Complexity Transform and Quantization [VCEG-N78]

· Interlaced Video Coding [VCEG-N85]
4.2 Output Documents

4.2.1 Liaison Statements and Collaborative Letters

To send a liaison statement to MPEG

Reviewed draft of liaison statement.  To add description of technical state of H.26L project.  Add statement to LS that technical state of the project in VCEG when J-VCEG is formed should be the basis for the future work, in order to avoid the need to revisit and duplicate completed work and discussions.  Add statement that JVCEG will have an email reflector for group communication.  Add file format goal.
4.2.2 Other Output Documents

IPR reporting form reviewed and agreed.
Header design N72 reviewed

See doc list VCEG-N00 for a list of all documents marked as output documents.
4.3 Plans for Future Work

4.3.1 General Plans

Final plan in regard to MPEG joint work should be provided to the experts prior to start of joint work by the rapp with his recommendation.  Final agreement authority rests with SG16 chairman.
4.3.2 Meeting Plans [Not the week of Dec 10, but sometime in that neighborhood, perhaps joint with MPEG]
4.3.3 Ad-Hoc Committees Established

Transform and Quantization

(Chair: Louis Kerofsky)
Charter: To study reduced-complexity transform, inverse transform, quantization, and inverse quantization toward minimization of associated complexity for various architectures, esp. in regard to implementation on 16-bit and 32-bit processors.  Should assess complexity using method outlined in VCEG-N69.  Will include study of R-D performance, complexity, varying bit-depth input, lossless and near-lossless coding quality, as well as coarser quantization in the transform domain.

Generalized Annex U Incorporation
(Chair: Thomas Wiegand)
Charter: To follow through on the intent to incorporate the capabilities of H.263 Annex U into the H.26L design along with further generalization to decouple the decoding process from the display process (to enable P picture coding with temporally-subsequent reference pictures and B pictures with similar agnostic treatment of temporal order, including in particular with respect to enabling multiple-picture “forward”, “backward”, and “bi-directional” prediction).

Motion Interpolation


(Chair: Thomas Wedi,





 Co-Chair: Marta Karczewicz)
Charter: To clarify and quickly resolve the quality and complexity aspects of sub-pixel motion compensation interpolation methods, including consideration of the impact on both encoder and decoder; to verify the appropriateness of use for the techniques of VCEG-N31 to minimize complexity; to incorporate the VCEG-N31 techniques into the test model if the group’s tentative adoption is verified to be appropriate (software availability announcement and final decision on reflector); and to investigate other aspects of motion compensation filtering.

Motion Estimation


(Chair: Pankaj Topiwala)
Charter: To further the work on reduced-complexity motion estimation techniques for H.26L, including rapid adoption of VCEG-N25 method provided no harmful impact results for the structure of the source code (software availability announcement and final decision on reflector), potentially in combination with other fast motion estimation techniques such as found for example in VCEG-N33.

Interlaced Video Coding


(Chair: Peter Borgwardt)
Charter: To further the work on support of interlaced video coding for H.26L, including investigation of field coding with multiple reference fields as supported by H.263 Annexes U and W and other such techniques as may be useful for the representation of interlaced-scan video, including investigation of macroblock-level frame/field adaptivity – while retaining maximal design simplicity and minimal encoder/decoder computational complexity.  Also to define common conditions and test sequences for experiments and to design and conduct core experiments for interlaced-scan video coding.

Loop Filter



(Chair: Peter List)
Charter: To investigate quality and complexity issues for loop filter design in H.26L and to assess the potential for improved visual quality, reduced decoder computational complexity, and enhanced design simplicity.

Test Model and Software

(Chair: Karsten Sühring)
Charter: To further the work on the documentation and software implementation of the H.26L test model design, including incorporation of modifications as approved by the group, and to rapidly provide improved software for group use in future experiments and for eventual approval as standardized reference software.

H.26L Development


(Chair: Gary Sullivan)
Charter: To further the work on the H.26L project as a whole, including project planning, work coordination, and status review.

Complexity Minimization Efforts
(Chair: Michael Horowitz)
Charter: To study the implementation complexity of the H.26L design and to recommend methods of minimizing that complexity in terms of encoder and decoder computational and implementation complexity and design simplicity.

Profiles and applications

(Chair: Thomas Wiegand)
Charter: To study the applications of H.26L and the appropriate methods of addressing these applications with profiles and levels of the H.26L design, including particular emphasis on the design of a baseline profile.

NOTE:  Members working in the area covered by an ad-hoc group are strongly requested to inform the AHG chair so that work can be conducted in a maximally productive and coordinated fashion. Particular care should be taken to coordinate efforts for activities that impact the work of multiple ad-hoc groups. <Send this to the group by email>
4.4 All Other Business

4.5 Closing of the Meeting

4.5.1 The group thanked Microsoft, the meeting host, and Preferred Meetings, the meeting organizing agency

4.5.2 The group thanked those providing equipment and help, in particular the University of California, Santa Barbara and Prof. Allen Gersho, and the Santa Barbara Technology Group and Drew Hawn for their help in providing a computer server and hub for use at the meeting and Prof. Stephan Wenger for his usual aid in providing networking equipment and help to get the network operating.
4.5.3 Closing of the meeting at 7:45 pm on Thursday, Sept. 27, 2001.
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	VCEG-N70*
	David Lindbergh, Activity Coordinator
	O
	IPR Reporting Form
	
	X
	
	
	
	

	VCEG-N71
	José Roberto Alvarez, Activity Coordinator
	O
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ITU-T Q.6/16 (“VCEG”) thanks ISO/IEC JTC1/SC29/WG11 (“MPEG”) for its Sydney liaison regarding the formation of a joint video team.  VCEG continues to be interested in working together with MPEG toward a single unified video codec standard.

At VCEG’s Santa Barbara meeting, we reviewed the goals and scheduling plans for the H.26L project in view of MPEG’s liaisons and goals.  We believe there are no barriers to the proposed joint project in this regard.  The refined goals and schedule approved by VCEG are attached [VCEG-N86].

Careful consideration was given to the Terms of Reference that will be appropriate for our joint work, with particular attention to policies and procedures that will ensure the most harmonious, highest-quality, and most productive technical work.

As a result of these discussions, VCEG proposes the attached revised draft Terms of Reference [VCEG-N87, with VCEG-N86, VCEG-L33r5, and VCEG-N70r3] as the basis for our joint work.  If MPEG agrees with these proposals, and after consultation with SG16 management, the joint work can commence as soon as each respective organization gives formal approval.

Actions Taken at Santa Barbara Meeting

The technical work on the draft H.26L standard progressed well at the Santa Barbara meeting.  In order to enable coordination of technical status, we provide the following short description of the actions taken at the meeting.

Changes to TML draft standard document [VCEG-N83]:

1. Correct description of picture sync for consistency

2. Change picture header content to support indication of interlaced picture types

3. Add syntax mechanism for carrying supplemental enhancement information [VCEG-N60]

4. Correct description of direct skip mode handling for B pictures, CBP list for B pictures, syntax diagram

5. Authorize significant restructuring of document as necessary for clarity

6. Specify that the draft “Baseline” profile contains all technical features except 1/8-pel motion, CABAC, SP frames, and B pictures

7. Alter network adaptation layer normative text [VCEG-N72]

8. Alter method for handling the edges of pictures for motion compensation to first apply picture area extension and then apply interpolation filter processing [VCEG-N19]

9. Alter method of performing motion compensation for sub-pixel position interpolation [VCEG-N31] (adopted conditioned on provision of software and no problems surfacing soon after the meeting)

10. Simplify loop filter design [VCEG-N08]

11. Add multiple leaky bucket VBV/HRD model [VCEG-N58r1]

12. Incorporate capabilities of H.263 Annex U for multiple reference picture buffer management (previous plan reemphasized)

13. Add SP picture description (previous plan reemphasized)

Changes to Experiment Common Conditions and Non-Normative Encoding and Decoding Techniques for Experiments:

1. Add the use of rate-distortion optimization to common conditions for experiments in the area of coding efficiency capability

2. Change common conditions for testing performance for RTP/IP on 3GPP [VCEG-N37]

3. Tentatively adopted incorporation of multiple parallel decoding technique for error resilience testing capability [VCEG-N38, VCEG-N39, VCEG-N50] (adopted conditioned on checking and reporting on operation with new error concealment method and slice size based on number of bytes threshold)
4. Adopted new error concealment technique [VCEG-N62, VCEG-N63]

5. Tentatively adopted reduced-complexity motion estimation [VCEG-N25] (final decision on reflector)

6. Specify common conditions for testing for
a. wire-line low-delay IP/UDP/RTP packet loss resilience [VCEG-N79]
b. Mobile IP/UDP/RTP on 3GPP/3GPP2 [VCEG-N80]
c. Coding efficiency [VCEG-N81]

Ad-Hoc Groups Established:

1. H.26L Project Development (Chair: Gary Sullivan)
2. Profiles and applications (Chair: Thomas Wiegand)
3. Complexity Minimization (Chair: Michael Horowitz)
4. Transform and Quantization Complexity Reduction (Chair: Louis Kerofsky)
5. Generalized Annex U Incorporation (Chair: Thomas Wiegand)
6. Test Model and Software Development (Chair: Karsten Sühring)
7. Motion Interpolation Processing (Chair: Thomas Wedi, Co-Chair: Marta Karczewicz)
8. Motion Estimation Methods (Chair: Pankaj Topiwala)
9. Interlaced Video Coding (Chair: Peter Borgwardt)
10. Loop Filter Design (Chair: Peter List)
Core Experiments Planned:

1. Global Motion Vector Coding [VCEG-N77]

2. Reduced-Complexity Transform and Quantization [VCEG-N78]

3. Interlaced Video Coding [VCEG-N85]

Attachments:

· VCEG-N86, Q.6/16 Goals for the H.26L Project and Proposed Joint Schedule

· VCEG-N87, Terms of Reference Proposed for Joint Video Project
· VCEG-L33r5, VCEG Rules for New Proposals to TMLx and H.26L, Eibsee, January 2001

· VCEG-N70r3, IPR Strategy and Guidelines for H.26L, Santa Barbara, September 2001
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Q.6/16 Goals for the H.26L project
Video Coding Project Goals:

· Simplification “back to basics” approach

· adoption of a generally simple, straightforward design using well-known building blocks

· for example, use of a minimal number of VLC tables (e.g. one) for all parameters to be coded

· minimum number of conformance points

· High compression performance

· capable of 50% or greater bit rate savings from ’98 H.263v2 (with Annexes DFIJ&T) at all bit rates

· Flexible application to delay constraints appropriate to a variety of services

· low delay (e.g., no B pictures) for real-time conversational services

· higher delay usage appropriate for storage or sever-based streaming application

· Network friendliness

· ease of packetization

· information priority control

· application to video streaming services

· Error resilience

· packet loss resilience

· mobile channel corruption resilience

· Complexity scalability in encoder and decoder

· asymmetry of encoder and decoder processing complexity

· scalability between amount of encoder processing and achievable quality

· Full specification of decoding (no mismatch)

· resolve mismatch problem (e.g., integer transform, VQ,…)

· High quality application

· performance improvement in higher bitrate

· applicability to entertainment-quality applications

· File storage support

· simple stream exchange

· http streaming service

· random access

· support of multiple streams with transitions (e.g., via SP pictures)

· Royalty-free baseline codec
Proposed Joint Work Schedule (ITU-T H.264 & MPEG-5 Video)

	Approx Date
	Auspices
	Possible Location
	Project Milestone

	Dec, 2001
	JTC1
	Pattaya
	JWD 1

	Feb, 2002
	ITU-T
	Geneva
	JWD 2

	Apr, 2002
	Unknown
	North America
	CD

	Jul, 2002
	JTC1
	Klagenfurt
	FCD

	Oct, 2002
	ITU-T
	Geneva
	AAP Consent

	Dec, 2002
	JTC1
	Unknown
	FDIS & Rec.

	Feb, 2003
	<Ballot Result>
	N/A
	IS
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[DRAFT PROPOSED]

Terms of Reference for a
Joint Project between
ITU-T Q.6/SG16 and ISO/IEC JTC 1/SC 29/WG11
for the Development of new Video Coding
Recommendation and International Standard

1.0 
Goals, Intent and Scope of the Joint Project

These Terms of Reference (ToR) apply to the joint project of ITU-T Q.6/SG16 (“VCEG”) and  ISO/IEC JTC1/SC29/WG11 (“MPEG”).

The ultimate goal of the joint project is to complete and extend draft ITU-T H.26L as a single joint VCEG/MPEG video coder and decoder (“codec”) standard for general use, including in both ITU and ISO/IEC based systems.  The goals and schedule are as described in VCEG-N86.
The intent is that the resulting ITU-T Recommendation and ISO/IEC International Standard will be technically identical, fully interoperable with each other, and offer the best possible technical performance, under the practical constraints of available implementation platforms for various applications.

The scope of the joint project will be the development of a new ITU-T Recommendation and a new ISO/IEC International Standard for a digital video codec.

The ITU-T Recommendation and ISO/IEC International Standard will be developed and drafted by a single jointly-chartered group. The formal common text process will not be used (in the interest of minimising co-ordination overhead) but alternative mechanisms will be employed to ensure technically identical results.

2.0
Joint Group

The work will be conducted by a jointly-constituted experts group which will be known as the Joint Video Coding Experts Group (“J-VCEG”).  This name is chosen to clearly describe the nature of the group, and for its similarity to the well-known VCEG name, under which this work has been conducted for some years. The intent is to avoid confusion and any perception of instability among industry and press.

J-VCEG will operate as a joint group under the ordinary policies and procedures of both organisations.  In the event of differences between policies of ISO/IEC and ITU-T not covered by these ToR, the J-VCEG Rapporteur will decide the issue, based on the consensus of the experts, in the best interests of standardization.
The group will develop a Recommendation for the ITU-T Alternative Approval Process (“AAP”) and a corresponding (technically identical, but not formally common text) International Standard for the ISO/IEC approval process.

3.0 
Deliverables of the Joint Project

The deliverables are a new video codec to be called “J-VCEG-1”, to be approved by ITU as ITU-T Recommendation H.264 and by ISO/IEC as International Standard “MPEG-5 Video” (in order to indicate the dramatic performance improvement compared to previous standards). These deliverables will be developed with goals and requirements as described.

4.0
Dissolution 

The joint group dissolves when the approval process in both organisations is completed for the new Recommendation and International Standard, or when in the independent opinion of the formal members of either ISO/IEC JTC 1/SC 29/WG11 or ITU-T Q.6/SG16, the agreed arrangements have not been honored.

Any potential joint work beyond the duration of this project (e.g., extensions, amendments, etc.) requires further mutual agreement.

5.0
Meetings

J-VCEG meeting venue and dates will be proposed by the J-VCEG Rapporteur, and authorized and announced as Rapporteur working-level meetings under the customary practices of both organisations. Meetings will operate under J-VCEG’s rules as described in this ToR.

J-VCEG meetings will be held as a separate entity, and will operate under rules as agreed in this ToR.  Meetings should preferably be co-located with an ITU-T SG16 or ISO/IEC JTC/SC29 meeting.

The meeting dates and locations should be co-ordinated with those of meetings of the ITU-T SG16 and ISO/IEC JTC 1/SC 29/WG 11 (e.g. on an alternating basis if feasible for the progress of the project) in order to reduce the amount of travelling for participants. All technical work on the project will be conducted in J-VCEG meetings. J-VCEG meetings will be preferably held immediately before, during, or after the corresponding SG16 or WG 11 meeting dates.

6.0
Management

The management of the J-VCEG will consist of a Rapporteur/Chair (Gary Sullivan) and two Associate Rapporteurs/Co-Chairs (one each as appointed from SC 29/WG 11 and SG16 with joint consent), reporting to ITU-T SG16 WP3 and ISO/IEC JTC 1/SC 29/WG 11. Changes in the management team must be agreed by both organisations.

7.0
Participation in J-VCEG meetings

Meetings will be open to, and contributions accepted from, all parties qualified for participation either in a ITU-T Q.6/SG16 Rapporteur’s meeting or an ISO/IEC JTC 1/SC 29/WG 11 meeting, including experts invited by the Rapporteur, as permitted by ITU-T policy.

All contributions and all participants will have equal status in the technical work and will be considered on the same terms.

8.0
Documents and Contributions

J-VCEG will maintain a document registry and electronic distribution archive. The registry and archive will be linked to both the ITU-T Q.6/SG16 and ISO/IEC JTC 1/SC 29/WG 11 ftp sites.

Any document from a participant in the meeting should be available to all the participants before the meeting through the use of electronic document handling. A registration and uploading deadline several days in advance of the start of the meeting will be announced for each meeting. A “late, unannounced” document hand-carried to the meeting should be accepted only with the consensus of the meeting participants. This policy will be stated in the invitation letter that is provided for every meeting to both organisations.

All documents and contributions will be in electronic form (preferably MS Word).

In order to facilitate cross-organisational communication, all documents will be public unless a contributor indicates otherwise. In that exceptional circumstance, the document will be accessible only through a private, password-protected site accessible only to ITU/ISO/IEC members and invited experts.

9.0
Working Methods

9.1
General Policies and Procedures

All group decisions will be made by the consensus of the J-VCEG experts as determined by the J-VCEG Chairman/Rapporteur. All contributions related to the joint project will be addressed to J-VCEG for the duration of the joint project, rather than to the individual sponsoring organizations.

The general rules for handling new proposals, and general polices described in VCEG-L33r5 will remain in force.  These rules may be modified by a consensus of the J-VCEG experts as determined by the J-VCEG Chairman/Rapporteur

9.2
Requirements

All requirements for the project, including baseline codec, profiles, levels, and versions will be determined by a consensus of the J-VCEG experts, based on contributions from all interested parties.

The initial set of requirements are described in VCEG-N86.

9.3
Document Control

J-VCEG will maintain a single master draft document and a single reference software codebase for the developing Recommendation/Standard, each under the control of a single editor, appointed by the J-VCEG Rapporteur with the consensus of the experts.  The document and codebase will contain the exact text to be submitted to ITU-T and ISO/IEC for approval, so that the resulting ITU-T Recommendation and ISO/IEC International Standard will be word-for-word identical, and technically fully interoperable.

Amendments, corrections, or corrigenda will be processed for approval to maintain technically identical Recommendations/Standards as necessary, based on the judgment of the J-VCEG editors and Rapporteur.

10.0
Patent and Copyright Issues

The project and joint group will progress the project work in compliance with the Intellectual Property Rights (“IPR”) policies and IPR reporting requirements and procedures of both organisations (http://www.itu.int/ITU-Databases/TSBPatent/ and http://www.itscj.ipsj.or.jp/sc29/29w7ipr.htm).

VCEG’s rules for the implementation of the ITU-T IPR policy are contained in documents VCEG-L33r5 and VCEG-N70r3 and will continue in force.  (All references to ITU-T or VCEG in these pre-existing documents will be considered as referring to ITU-T/ISO/IEC and J-VCEG.)  These rules are consistent with both the ITU-T and SC29 policies referenced above, and the rules may be modified in a manner consistent with those policies by a consensus of the J-VCEG.
11.0
Liaison Statements

The J-VCEG will conduct liaison communications. J-VCEG may approve such communications by a consensus of the J-VCEG experts.  All liaison statements will indicate the level of approval and copies of all liaison communications will be provided to the secretariat of both organisations, posted on the J-VCEG FTP sites, and provided to the experts.

12.0
Meeting Reports

A meeting report will be provided by the J-VCEG management shortly after the conclusion of each meeting and will be submitted to ITU TSB and ISO/IEC JTC 1/SC 29/WG 11, posted on the group’s FTP sites, and distributed to the experts. 

The report should include: 

· Dates and venue

· Chairpersons/Rapporteurs of the meeting

· Attendance list with affiliation

· Agenda of the meeting

· List of documents considered with source

· Summary of results and an outline of any outstanding issues or resolutions

· Any outgoing liaison statements/communications sent to other organisations

· Future activities

13.0
Promotion and Public Relations Activities

Any public relations or promotional activities regarding the joint group, its project, and its results and deliverables will be approved by the J-VCEG Chairman/Rapporteur with the consensus of the experts, and jointly conducted or conducted in an otherwise mutually agreed fashion.
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The rules in this document were formally approved by VCEG (ITU-T Q6/16) at their 12th meeting (Eibsee Germany, January 2001).

VCEG Rules for New Proposals to TMLx and H.26L

1.
Abstract

This document defines rules VCEG will use for the future standardization process of H.26L.  

VCEG reminds the reader that the ultimate purpose of standardization is not to develop an official Recommendation providing the highest possible theoretical performance, but to encourage actual interoperation between implementations in the field, at the highest practical level of performance.  “Optional” modes which are unlikely to be commonly implemented do not enhance performance in the field, despite any theoretical advantages.  This observation drives many of these rules.

The rules help to ensure maximal interoperability and simple capability negotiation of systems employing H.26L.  A Profile-Version-Level framework is introduced, that, in spirit, corresponds to the one previously used for Annex X/H.263 (although hopefully doing a better job by preventing divergence at the outset).

Note that all these rules apply only to the described types of proposals.  These rules do not apply to informative or discussion contributions.

2.
Definitions

The Baseline mode is the common mode supported by all H.26L implementations, without exception.  The Baseline supports video communication between all ITU-T H.32x series systems Recommendations (H.320, H.323, H.324).

A Profile is defined by a particular tradeoff between:

· Encoder RAM

· Encoder ROM

· Encoder MIPS

· Decoder RAM

· Decoder ROM

· Decoder MIPS

· Latency

· Error resilience

within the encoder or decoder implementation.  Applications which require similar tradeoffs between these parameters should use the same Profile. 

New Versions are defined by a change in syntax that will allow an improvement in performance for a given Profile and Level.  Within each Profile, successive Versions may be defined by VCEG over time.  Each Version represents the “best” available technology for the application identified by the Profile at the time of approval of the Version.

A Level describes performance parameters within each Profile, which describe upper limits on decoder capability.  Performance parameters may include maximum picture size, macroblocks per second, bitrate, and similar parameters.  See the Test Model document for a list of Levels.  See Figure 1.

Approval

  Date      Profile X          Profile Y          Profile Z

  2007   Version 4 L1 L2 L3

  2005   Version 3 L1                         Version 3 L1 L2

  2003   Version 2 L1 L2     Version 2 L1     Version 2 L1 L2 L3

  2001   Version 1 L1 L2     Version 1 L1 L2  Version 1 L1

  2001   -----------------------BASELINE------------------------

Figure 1 - Profile-Version-Level scheme (example only) 

3.
Rules for VCEG itself

a) VCEG shall ordinarily define each Level and Version for a given Profile to require support of all lower-numbered Levels (L) and Versions (V) for the same Profile (P).  Therefore, when an endpoint signals Pa Vb Lc, this indicates the ability to operate in any mode Profile a, Version (1..b), Level (1..c).

For example, in Figure 1, PZ V3 L2 requires support for PZ V3 L1, PZ V2 L1, PZ V2 L2, PZ V1 L1, and the baseline.  It does not require support for PZ V2 L3.  However, VCEG may exceptionally drop backward compatibility, primarily in cases where serious problems have been found with one or more previous versions.

b) The minimum time between new Versions is normally 2 years.

c) VCEG shall not begin the ITU-T approval process for Recommendation H.26L or any Annex(es) thereof, until the complete C-code for that version has been shown to work and test bitstreams have been generated and tested on the C-code model.

d) Contributed proposals which do not comply with the following rules will be considered by VCEG only with the consensus of the group, and only if time is available after consideration of normal proposals.  VCEG may reach a tentative conclusion regarding such non-compliant proposals, but no proposal shall be formally accepted until the contributor supplies the required materials, and these are approved by VCEG.

4.
Rules for Proposals of New Profiles 
Every proposal of a new Profile or for a change in the requirements of an existing draft Profile  shall include:

a) A description of the intended application from a user’s point-of-view.  

Examples: 

· A Profile including “high encoder resource consumption, low decoder resource consumption, not latency-sensitive, highly error resilient”, might be appropriate for wireless streaming video applications.

· A Profile including “moderate encoder resource consumption, moderate decoder resource consumption, latency-sensitive, not error resilient”, might be appropriate for ISDN video conferencing.

This description should include quantitative target values for the above parameters.

b) A list of Non-Required Attributes for the Profile.  For example, “Encoder computational complexity may be very high, Algorithmic Delay is unimportant”. 

c) A justification why proposed applications are not well-served by existing H.26L profiles.
d) At least one technical proposal for a solution of the posed problem, see below, OR an informative description of a possible solution.  In the latter case it is expected that a detailed proposal will be presented at the next meeting, otherwise the profile, if accepted, will be deleted then.

e) A text draft of Common Simulation Conditions appropriate for the new Profile. 

5.
Rules for Proposals of New Versions

a) All proposals to start work on a new Version of a profile shall include a proposed requirements document for the version, stating quantitative target values for codec performance metrics such as computational complexity, delay, memory, etc.
b) The proposal shall also include evidence that a significant performance improvement can be achieved compared to the existing version.

6.
Rules for Proposals of New Levels

Every proposal of a new Level for an existing Profile shall include:

a) A description of the intended performance parameters for the new Level.  See the definition of ‘Level’.  

b) A justification why the current Levels are inadequate.
c) A text draft of Common Simulation Conditions appropriate for the new Level.

7.
Rules for Technical (algorithmic) Proposals

All technical proposals for algorithms to be included in one or more Profile-Version-Levels shall include:

a) The results of a reference implementation relative to the official TML design.  

In the case of enhancements or evolutionary developments of algorithms already present in TML-n, the results must be based on the most recent TML-n.  In the case of algorithms that address fundamentally new issues, it is sufficient that the software is relative to the earlier TML-n-1.  This requirement is distinct from the requirement of timely inclusion of the software implementation into TML-n+1 in case of adoption (see  below).  

b) A textual description that fits into the current structure of the Test Model, and a change-bar version of TML-n including the new proposal, as a hint to the editor how the resulting TML-x+1 may look like.

A written transfer of copyright in the contributed C-code to the ITU.  As the H.26L C-code model is a collaborative work by the VCEG experts, copyright on the jointly-developed software code shall reside in the ITU, and contributors must agree to this condition.

Contributors of software code retain the right to do whatever they wish with software they have contributed.  Contributors also retain full patent rights in their contributed algorithms, according to the ITU-T Patent Policy.  The ITU will grant, free of charge, the right to use this software or variations on this software to anyone for purposes of implementation of the standard.  VCEG intends to include the final C-code version of encoder and decoder into the standard in the form of some normative or informative part of the standard (at the discretion of the group).

This transfer of copyright shall be contained in the headers to all source C-code, in the exact following form:

/*

***********************************************************************

* COPYRIGHT AND WARRANTY INFORMATION

*

* Copyright <year>, International Telecommunications Union, Geneva

*

* The contributor(s) hereby donate this source code to the ITU, with

* the following understanding:

*      1. Contributor(s) retain the right to do whatever they wish

*         with the contributed source code, without limit.

*      2. Contributor(s) retain full patent rights (if any exist) in

*         the technical content of techniques and algorithms herein.

*      3. The ITU shall make this code available to anyone, free of

*         license or royalty fees.

*

* DISCLAIMER OF WARRANTY

*

* These software programs are available to the user without any

* license fee or royalty on an "as is" basis. The ITU disclaims 

* any and all warranties, whether express, implied, or

* statutory, including any implied warranties of merchantability

* or of fitness for a particular purpose.  In no event shall the

* contributor or the ITU be liable for any incidental, punitive, or

* consequential damages of any kind whatsoever arising from the

* use of these programs.

*

* This disclaimer of warranty extends to the user of these programs

* and user's customers, employees, agents, transferees, successors,

* and assigns.

*

* The ITU does not represent or warrant that the programs furnished

* hereunder are free of infringement of any third-party patents.

* Commercial implementations of ITU-T Recommendations, including 

* shareware, may be subject to royalty fees to patent holders. 

* Information regarding the ITU-T patent policy is available from 

* the ITU Web site at http://www.itu.int.

*

* THIS IS NOT A GRANT OF PATENT RIGHTS – SEE THE ITU-T PATENT POLICY.

************************************************************************

*/
IMPLEMENTATION OF RULES (a), (b), (c)

Only for rules (a),  (b) and (c) above, the contributor does not need to include these items in an initial contribution to VCEG.  In the case that VCEG tentatively accepts the proposal, this will be noted in the VCEG Meeting Report, and the contributor is then required to supply items (a),  (b) and (c) before formal inclusion of the proposal.  The VCEG Document Editor and Source Code Coordinator have the discretion to accept items (a), (b), and (c) between VCEG meetings.  Such acceptance shall be notified to and reviewed by VCEG at their next meeting.

c) An intellectual property (patent) statement. This shall be in the format described in VCEG-L-37r1.

d) Performance and complexity figures as discussed below in the attached “Form for Resource Consumption Metrics”.

VCEG will choose proposals that in the opinion of the experts, best meet the Requirements for the Profile-Version-Level.  As the metrics describing the performance offered by contributions will not be directly comparable to the metrics used in the requirements document (due to differences in development platform, optimization, etc.), the experts will have to make judgments about appropriate correction factors to compensate for measurement differences.

It is the policy of VCEG that all technical results shall be confirmed by independent implementations tested under common conditions.  At the discretion of VCEG, technical results may be confirmed by submission of source code software to be tested under common conditions.

Note: in a later stage of the standardization process it may be desirable to have less strict rules for inclusion into TML provided that syntax and semantics of the bitstream/packetstream remain unchanged. (Similar to past rules regarding adopting proposals into TMN versus adopting proposals into the H.263++ draft).

8.
Procedure to add code of accepted proposals into TML

a) Immediately after the closing of each meeting, all proponents of accepted proposals and the software coordinator meet (in person, or by telecommunication) in order to synchronize the implementation efforts.  During this meeting the software coordinator assigns, solely on technical parameters, timeslots, during which proposals will have to be included into the new software release.  Length, order, and eventual overlapping of those timeslots depend on the breakout group’s judgment on the best possible way to integrate the various proposals into the common code base.  All integration work should be finished after half of the period between two meetings (including Study Group meetings that contain a Rapporteur’s meeting).

b) The software coordinator maintains an RCS-based source code archive.  Any VCEG member can request from the software coordinator any version of TML, which will be sent by Email as soon as possible.

c) In case of situations where a proponent does not finish the integration work during the assigned timeslot, or the software coordinator judges the integration work’s quality inappropriate for acceptance, the software coordinator will inform the VCEG experts through the Email reflector itu-adv-video.  The Rapporteur then may grant a single time extension for that proponent.  If the Rapporteur doesn’t grant an extension, or if no successful integration work took place during the extension period, the proposal is automatically deemed to be withdrawn.  It may, however, be proposed again at the next meeting.

d) Following these procedures, in the middle of the period between two VCEG meetings, software of reasonable quality will exist, that include all features of the actual TML document.  All integration work for new technical proposals, as discussed in section 3 above, has to take place relative to this software base.

e) Software shall be provided in C or C++.  The software should compile at least on the most current version of MS-C++.  The use of specific features of this compiler, however, should be avoided, and the software coordinator will reject code that, in his judgment, is not portable to other platforms.

f) There is no real-time requirement for the code, but, as computational complexity is an important factor, the submission of somewhat optimized software is encouraged.  It is VCEG’s intent to keep at least the decoder close to real-time performance (e.g., for QCIF resolution at 15 fps).

Form for Algorithm Resource Consumption Metrics
When VCEG experts contribute proposals for H.26L algorithms, contributions shall be accompanied by Resource Consumption Metrics.  Contributions without the form below fully populated will not be considered by VCEG.

----

Algorithm Name: [one line]

Algorithm Description:  [brief summary, one to five lines]

Source:

Contact:

Encoding metrics

Computational complexity: [cycles/second] on [platform] under [conditions [scene, etc.]]

{ “platform” may be hardware, simulation, or a theoretical calculation.   But it must be stated.}

RAM memory required: [octets] on [platform] under [conditions]

ROM (table) memory required: [octets] on [platform] under [conditions]

Algorithmic delay: [seconds | frames] under [conditions]

Program space: [lines of C] | [bytes of executable] on [platform]

Decoding metrics

Computational complexity: [cycles/second] on [platform] under [conditions [scene, etc.]]

{ “platform” may be hardware, simulation, or a theoretical calculation.   But it must be stated.}

RAM memory required: [octets] on [platform] under [conditions]

ROM (table) memory required: [octets] on [platform] under [conditions]

Algorithmic delay: [seconds | frames] under [conditions]

Program space: [lines of C] | [bytes of executable] on [platform]


Efficiency metrics

Signal/noise ratio: [value] under [conditions]

Compression efficiency: [bitrate] at [SNR] under [conditions]

Robustness to errors: [SNR decrease] under [conditions] at [BER] compared to [reference]

[end Annex C attachment 3]
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H.26L Basic IPR Principles 

Regarding Intellectual Property Rights (IPR) for the future ITU-T H.26L, Q.6/SG16 (VCEG) has agreed to the following basic principles:

· H.26L should have a simple royalty free “baseline mode” (both on the encoder and decoder) in order to promote the wide implementation and use of ITU-T H.26L. All implementations should have such a common “baseline mode” core, in order to allow minimal interoperability among all H.26L codecs. The above requirement means that all technology applied in the “baseline mode” shall have either no, or expired IPR, or valid but license-fee-free IPR (according to Box 2.1 or 2.2.1 of the VCEG Patent Disclosure form, attached below) . 

· Special, more advanced profiles of the H.26L standard may contain patents per Box 2.2 of the VCEG Patent Disclosure form (reasonable terms and conditions).

Collection of IPR information during the standardization process

According to the ITU-T IPR policy, ITU-T members/experts are encouraged to disclose as soon as possible IPR information (of there own or anybody else) associated with any standardization proposal (of their own or anybody else).  Such information should be provided on a best effort basis.

For collecting such information, VCEG has decided to use it’s own Patent Declaration form – note that this is distinct from the Patent Statement and Licensing Declaration that is to be submitted to the ITU Director when the contributed technology becomes part of the final standard.

Therefore, VCEG requires all technical (algorithmic) proposals include one or more of:

Attached at the end of each technical contribution, a fully filled-out “VCEG Patent Disclosure form” (attached below).  At the contribution stage, this form is for information only, and may be signed by an expert or left unsigned.  The form must be included in the contribution to VCEG,

Note that the submission of the VCEG Patent Disclosure form at the proposal stage does not have the same formal status as the final IPR declaration to the TSB. 

Such information provided to the Rapporteur will be tabulated in a “IPR status list” (e.g. a simple Word table) of the information received. Not relevant information (e.g. if a proposed method was not accepted) will be removed from the “IPR status list” as early as possible. The “IPR status list” is a living document of VCEG. 

Formal submission of IPR statements to the ITU TSB Director

In the final stage of standardization formal IPR statements using the ITU-T Patent Statement and Licensing Declaration have to be forwarded to the ITU TSB Director. This should be done by a responsible member (e.g. IPR Department) of the IPR holder. To avoid formal IPR statements on proposals not included in the final Recommendation, it is suggested that this submission be done only after the H.26L standard has been finalized for the “consent” process in the Study Group.  The last call of the standard can only be issued by the TSB when all formal IPR statements have arrived to the ITU.

Outlook

It is hoped that the above implementation would facilitate to achieve the goals outlined under paragraph 1.

	International Telecommunication Union
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Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Recommendation)

Please send to:


Q.6/16 Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA


Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T Q.6/SG16 Video Coding Experts Group (VCEG) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation.  VCEG requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of VCEG work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by VCEG during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation, the relevant patent information will be removed from the “living list”.  The intent is that the VCEG experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to VCEG for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU-T Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the TSB Director before final approval of any Recommendation.

	Submitting Organization or Person:

	Organization name
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Place and date of submission
	
	

	Relevant Recommendation and, if applicable, Contribution:

	Number (ex: “H.26L”)
	
	

	Title
	
	

	Contribution number
	
	

	
	
	


(Form continues on next page)

	Disclosure information – Submitting Organization/Person  (choose one box)

	
	

	[image: image2.wmf]
	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation/Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation/Contribution.  In which case,
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	2.1 The Patent Holder is prepared to grant – on the basis of reciprocity for the above ITU-T Recommendation – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above ITU-T Recommendation.
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	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above ITU-T Recommendation – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above ITU-T Recommendation.


Such negotiations are left to the parties concerned and are performed outside the ITU-T.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation are affected.
· a description of the patent claims covering the Recommendation;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to VCEG
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)




(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation/Contribution.
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	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation/Contribution.



	For box 3.2, please provide as much information as is known (provide attachments if more space needed) - VCEG will attempt to contact third parties to obtain more information:



	3rd party name(s)
	
	

	Mailing address
	
	

	Country
	
	

	Contact person
	
	

	Telephone
	
	

	Fax
	
	

	Email
	
	

	Patent number/status
	
	

	Inventor/Assignee
	
	

	Relevance to VCEG
	
	

	
	
	


	Any other comments or remarks:
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