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Abstract
The Joint Video Team (JVT) of the ITU-T Q.6/16 Video Coding Experts Group (VCEG) and ISO/IEC JTC 1/SC 29/WG 11 Moving Picture Experts Group (MPEG) held its 31st meeting during 28 June – 2 July, 2009 at the Queen Mary University of London, UK. The JVT meeting was held under the chairmanship of Dr. Gary Sullivan (Microsoft/USA) and Dr. Jens-Rainer Ohm (RWTH Aachen/Germany), and under the associate chairmanship of Dr. Thomas Wiegand (Fraunhofer HHI/Germany) and Dr. Ajay Luthra (Motorola/USA). The JVT meeting sessions were held during the afternoon of Sunday 28 June, the afternoon of Monday 29 June, the morning of Tuesday 30 June, and the afternoon of Thursday 2 July, and the meeting was closed at approximately 6:00 p.m. on Thursday 2 July. Approximately 94 people attended the JVT meeting and approximately 20 input documents were discussed. The meeting took place in a co-located fashion with a meeting of ISO/IEC JTC 1/SC 29/WG 11 (MPEG) – one of the two parent bodies of the JVT. The subject matter of the JVT meeting activities consisted of work on video coding. The primary focus of the meeting was work to extend the H.264/14496-10 AVC standard to add a new Stereo High profile for stereo-view video coding (based on the recent MVC extensions while enabling use of interlace coding tools), specification of a new supplemental enhancement information message for enabling stereo-view and similar video functionality using existing non-MVC decoder designs, and addressing needs for various minor corrections and clarifications. Work toward new versions of the associated conformance testing (H.264.1/14496-4) and reference software (H.264.2/14496-5) specifications was also conducted, to include support of recent extensions of AVC, to correct identified problems, and to provide a general improvement of quality and capability. The finalization of the work on developing the changes to these standards is expected to be completed at a JVT meeting that is planned to be held during 2-4 November 2009 under the auspices of the VCEG parent body.
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1. Documents of the JVT meeting

1.1. Input documents
Contributions were requested to have been registered and uploaded by Wednesday June 24th. The only non-administrative document not to meet this deadline was an informational contribution.
1.1.1 Input liaison statements and parent-body inputs

JVT-AE001 [WG11] LS from WG11 to VCEG

JVT-AE002 [VCEG] LS from VCEG to WG11

JVT-AE003 LS from BDA on request for providing information about ITU-T Rec.H.264
1.1.2 Status reports and drafting activity results
JVT-AE010 (Info) [A. M. Tourapis, K. Sühring, G. J. Sullivan] H.264/14496-10 AVC Reference Software Manual Update

JVT-AE011 (Corr) [H. Schwarz, T. Wiegand, G. J. Sullivan] Errata report update for ITU-T Rec. H.264 | ISO/IEC 14496-10

JVT-AE012 (Info) [A. M. Tourapis, K. Sühring] JM Software Status and Update

JVT-AE013 (Info) [H. Schwarz, J. Vieron, T. Wiegand, M. Wien, A. Eleftheriadis, V. Bottreau] JSVM text, S/W, and conformance status

JVT-AE014 (Info) [A. Vetro, S. Yea, Y. Chen, S. Shimizu, P. Pandit, C. Lim] Status of MVC text, software, and conformance
1.1.3 Non-administrative input contributions
JVT-AE015 (Prop) [T. Suzuki, A.Luthra, A.Vetro] Prefix NAL unit in stereo high profile

JVT-AE016 (Info) [Y.-J. Jeon, J. Lim, B.-M. Jeon (LG)] Report of MVC performance under stereo condition

JVT-AE017 (Prop) [Y.-J. Jeon, J. Lim, B.-M. Jeon (LG)] Simplified MVC SPS for stereo high profile

JVT-AE018 (Prop) [J. Lim, Y.-J. Jeon, B.-M. Jeon (LG)] Reference picture list modification process for MVC stereo high profile

JVT-AE019 (Info 2.0) [C. S. Lim, F. Lu, T. Nishi (Panasonic Corp)] Updated Reference Software for Stereo High

JVT-AE020 (Conf) [C. S. Lim, S. Wittmann, T. Nishi (Panasonic Corp)] Conformance Bitstream Descriptions For Stereo High

JVT-AE021 (Info 2.0) [C. S. Lim, S. Wittmann, T. Nishi (Panasonic Corp)] Comments on Multiview Video Coding Specification

JVT-AE022 (Info 2.0) [T. Chen, Y. Kashiwagi (Panasonic Hollywood Lab), C. S. Lim, T. Nishi (Panasonic Corp)] Coding Performance Of Stereo High Profile for Movie Sequences

JVT-AE023 (WG11 NB) [JNB of WG11] JNB Comment on base view in Stereo High Profile

JVT-AE024 [L. Bivolarski (Droplet)] On Defining Constrained Environments MPEG-4/AVC Profile (WG11 m16707) – Missing / withdrawn
JVT-AE025 [L. Bivolarski (Droplet)] Study of Merging MPEG-4:Part 10 - AVC, SVC and MVC Reference Code (WG11 m16720) – Missing / withdrawn
JVT-AE026 (Info Mon) [Y. Chen, M. Karczewicz, P. Chen.] Information on M16732: comments on MPEG-2 systems design for MVC

1.1.4 Parent body relevant ballot results noted

WG 11 M16538 Summary of Voting on MVC Conformance 14496-4 FPDAM 38
WG 11 M16539 Summary of Voting on MVC Reference Software 14496-5 FPDAM 15

WG 11 M16551 Summary of Voting on AVC Specification 14496-10 FPDAM 1

1.2. Major output documents

(dates listed are expected dates of availability after editing)

JVT-AE204 Draft AVC amendment text to specify Constrained Baseline profile, Stereo High profile, and frame packing SEI message (C. S. Lim, G. Sullivan, A. Tourapis, T. Yamakage) [2009-09-18]

This document was conveyed to WG 11 as N10707 Text of ISO/IEC 14496-10:2009/FDAM 1
The JVT recommended appointment of Chong Soon Lim as additional editor for this text.

For WG 11 purposes, the JVT recommended renaming the title of 14496-10:2009/Amd.1 to: “Constrained baseline profile, stereo high profile and frame packing arrangement SEI message”.

JVT-AE205 Draft ITU-T Rec. H.264 | ISO/IEC 14496-10 Advanced video coding specification text (G. Sullivan, H. Schwarz) [2009-09-18]

This document was conveyed to WG 11 as N10705 Text of ISO/IEC 14496-10:2009/DCOR 1
The JVT recommended appointment of Heiko Schwarz, Gary Sullivan, and Thomas Wiegand as editors for this text.

JVT-AE206 Draft conformance testing for MVC (A. Vetro et al.) [2009-09-18]

This document was conveyed to WG 11 as N10703 Study Text of ISO/IEC 14496-4:2004/FPDAM 38 Multiview Video Coding Conformance Testing
The JVT recommended to its parent bodies the appointment of Chong Soon Lim as an additional editor for this text.
JVT-AE207 Draft reference software for MVC (A. Vetro et al.) [2009-09-18]
This document was conveyed to WG 11 as N10704 Study Text of ISO/IEC 14496-5:2001/FPDAM 15 Reference Software for Multiview Video Coding
The JVT recommended appointment of Chong Soon Lim as an additional editor for this text.
1.3. Output documents produced pursuant to WG 11 parent body procedures
(document numbers for these documents are to be allocated by WG 11)

N10706 Disposition of WG 11 National Body Comments on ISO/IEC 14496-10:200X/FPDAM 1
2. JVT administrative and general meeting topics
2.1. IPR policy reminder

Participants were reminded of the IPR policy established by the parent organizations of the JVT and were referred to the parent body web sites for further information. The IPR policy was summarized for the participants.

Participants were particularly reminded of the need to supply a completed JVT IPR status reporting form in all technical proposals for normative standardization. Participants were also reminded of the need to formally report patent rights to the top-level parent bodies (using the common reporting form found on the database listed below) and to make verbal and/or document IPR reports within the JVT as necessary in the event that they are aware of unreported patents that are essential to implementation of a standard or of a draft standard under development.

The JVT chair noted that the top-level parent bodies have agreed upon a common patent policy among ITU-T, ITU-R, ISO, and IEC.
Some relevant links for organizational and IPR policy information are provided below:

· http://www.itu.int/ITU-T/ipr/index.html (common patent policy for ITU-T, ITU-R, ISO, IEC and guidelines and forms for formal reporting to the parent bodies)

· http://ftp3.itu.int/av-arch/jvt-site (JVT contribution templates)

· http://www.itu.int/ITU-T/studygroups/com16/jvt/index.html (JVT founding charter)

· http://www.itu.int/ITU-T/dbase/patent/index.html (ITU-T IPR database)

· http://www.itscj.ipsj.or.jp/sc29/29w7proc.htm (SC29 Procedures)

The JVT chair noted that the ITU TSB director's AHG on IPR had issued a clarification of the IPR reporting process for ITU-T standards, as follows (and as previously sent to the JVT email reflector), per SG 16 TD 327 (GEN/16):

“TSB has reported to the TSB Director’s IPR Ad Hoc Group that they are receiving Patent Statement and Licensing Declaration forms regarding technology submitted in Contributions that may not yet be incorporated in a draft new or revised Recommendation. The IPR Ad Hoc Group observes that, while disclosure of patent information is strongly encouraged as early as possible, the premature submission of Patent Statement and Licensing Declaration forms is not an appropriate tool for such purpose.

In cases where a contributor wishes to disclose patents related to technology in Contributions, this can be done in the Contributions themselves, or informed verbally or otherwise in written form to the technical group (e.g. a Rapporteur’s group), disclosure which should then be duly noted in the meeting report for future reference and record keeping.

It should be noted that the TSB may not be able to meaningfully classify Patent Statement and Licensing Declaration forms for technology in Contributions, since sometimes there are no means to identify the exact work item to which the disclosure applies, or there is no way to ascertain whether the proposal in a Contribution would be adopted into a draft Recommendation. 

Therefore, patent holders should submit the Patent Statement and Licensing Declaration form at the time the patent holder believes that the patent is essential to the implementation of a draft or approved Recommendation.”
The JVT chair noted that if anyone needs to report IPR on that topic and has not yet done so, now would be a good time to file formal notices to the parent bodies for any patent rights that are believed to be essential to the implementation of the new amendment specifying the Constrained Baseline profile, spatially interleaved pictures SEI message, and Stereo High profile (not to mention any notices not previously filed relating to the new SVC and MVC profiles, AVC professional profiles, or other previous projects).
The chair invited participants to make any necessary verbal reports of previously-unreported IPR in draft standards under preparation and opened the floor for such reports: No such verbal reports were made.
2.2. Meeting opening and remarks by the chairmen

The meeting was opened at approximately 2:00 p.m. on Sunday 28 June 2009.

Document handling and other working practices were reviewed for the participants.

Documents were made available for download at http://ftp3.itu.int/av-arch/jvt-site/2009_07_London.
A deadline for registration of documents by Saturday 25 January 2009 had been suggested by JVT management and was announced by email.

At the opening session of the meeting, the JVT chairs reminded participants of the relevant IPR policy as described above, and reviewed the status and plans for the work under way in the JVT. 
Agenda topics previously approved for consideration at the meeting included the following:

· Study & action as appropriate on JVT PuC description, Q6/16 profile draft, and MPEG Working Draft and FPDAM study text for revision of H.264 | 14496-10 specifying MVC support for frame/field coding.

· Prepare the revision of H.264 | 14496-10 to cover specifying Constrained Baseline Profile & additional supplemental enhancement information.

· Prepare the revision of the conformance specification in H.264.1 | 14496-4 to cover the new MVC functionalities of H.264 | 14496-10. This is closely connected to H.264.2 | 14496-5.

· Prepare the revision of the reference software specification in H.264.2 | 14496-5 to implement the new MVC functionalities of H.264 | 14496-10. This is closely connected to H.264.1 | 14496-4.

· Consideration of maintenance & errata issues for H.264 | 14496-10 and associated conformance (H.264.1 | 14496-4) and reference software (H.264.2 | 14496-5) specifications.

· Collection of non-normative information relating to enhanced/optimized usage of H.264 | 14496-10 (enhanced encoding, enhanced loss concealment, etc.)

· Study & coordination relating to use of H.264 | 14496-10 in systems.

· Harmonized ISO, IEC and ITU approach to coordination and communication with other organizations in regard to the above topics and the prior content of H.264 | 14496-10.

· Upon closing of the relevant ISO/IEC FPDAM ballots, consideration of the results of the ballots and finalization of the associated ISO/IEC FDAM and ITU-T Consent texts.

2.3. JVT communication practices

JVT documents were available at http://ftp3.itu.int/av-arch/jvt-site.

These could also be accessed via ftp with the site name ftp3.itu.int, user ID avguest and password Avguest. Upon login, documents will then be found in the directory "jvt-site". Uploading of contributions is done by upload via ftp protocol to the "jvt-site/dropbox" directory using this account ID and password.

JVT email lists are managed through the site http://mailman.rwth-aachen.de/mailman/options/jvt-xyz, and to send email to one of these reflectors, the email address is "jvt-xyz@lists.rwth-aachen.de", where "xyz" corresponds to
· "experts" for general experts group discussions

· "bitstream" for bitstream exchange activities

· "svc" for SVC work

· "mvc" for MVC work

2.4. Scheduling and logistics notes

Advance attendance registration had been conducted through the WG 11 parent body meeting host using the web site: http://mpeglondon.eecs.qmul.ac.uk/. On-site registration facilities were also provided.

Participants had been reminded of the need to be properly qualified to attend.  Interested parties had been instructed to contact the JVT management team if they sought clarification of what proper qualification entails or if they needed help learning how to obtain such qualification.

JVT document registration and contribution archiving followed ordinary JVT practices.

Requests to register documents were handled by email to Gary Sullivan (gary.sullivan@ties.itu.int or garysull@microsoft.com).

The following two contributions had been registered but not actually submitted or presented:

· JVT-AE024 [L. Bivolarski (Droplet)] On Defining Constrained Environments MPEG-4/AVC Profile (WG11 m16707)
· JVT-AE025 [L. Bivolarski (Droplet)] Study of Merging MPEG-4:Part 10 - AVC, SVC and MVC Reference Code (WG11 m16720)

3. Editing and status report documents and subjects
Administrative & AHG report topics were 
JVT-AE000  List of documents of London meeting

As listed herein.
JVT-AE010 (Info) [A. M. Tourapis, K. Sühring, G. J. Sullivan] H.264/14496-10 AVC Reference Software Manual Update

This update of the JM reference software manual was reviewed, and the group expressed its appreciation for its preparation.  The revisions relative to the prior available version consisted primarily of updates to reflect the new version 16 of the JM software.

JVT-AE011 (Corr) [H. Schwarz, T. Wiegand, G. J. Sullivan] Errata report update for ITU-T Rec. H.264 | ISO/IEC 14496-10

This document contained errata tracking and correction status for eventual incorporation into a future amendment or corrigendum to ITU-T Rec. H.264 | ISO/IEC 14496-10.

This document started with the output of the Geneva meeting in January/February 2009 (JVT document JVT-AD007 and SG 16 document TD 66 and) as its basis. All changes were marked relative to that document. The document includes all necessary issues of which the editors are aware prior to the 31st meeting.

In the provided list, the errata issues were divided into three classes: base specification (issues related to clauses 1-9 and Annexes A-E), SVC (issues related to Annex G), and MVC (issues related to Annex H). Some items may need no action. More recent reports were typically listed later in the list for each class.

Some items had no proposed fixes yet – esp. for MVC issues.

Differences between ISO and ITU version are in a prior defect report – not in this document.

It was suggested to consider the form of the amendment for approval of these corrections.

The prior LS from MPEG to VCEG was reportedly not considered in preparing this document, but the LS from VCEG to MPEG was.

JVT-AE012 (Info) [A. M. Tourapis, K. Sühring] JM Software Status and Update

JM 16.0 is scheduled to be released during the JVT meeting in London. This version contains considerable changes which affect the architecture, speed, and performance of the software. These changes can also help with code profiling and debugging. In particular, almost all global variables in the software had been eliminated and moved within appropriate structures that are instantiated and initialized at specific parts of the software. This also includes function pointers, which reportedly makes the code much more readable, modular, and functional. Certain components in particular have been split into multiple sub-functions according to the use or not of I, P, or B slices, and/or CABAC vs CAVLC. Similar changes affect usage of the Predictive High 4:4:4 profile. Various bug fixes were also introduced. This version has been extensively tested for stability. 

Some of the enhancements/changes introduced in this version include the following:

· encoder: Early termination in various distortion computation functions

· encoder/decoder: Various speed optimizations/restructuring/cleanups

· encoder/decoder : removal of almost all global variables

· encoder/decoder: Severe restructuring and merging of Various encoder and decoder functions in lcommon

· decoder: Deblocking bug fix in the presence of errors

· encoder: Rate Control Improvements/Reentrancy

· encoder: RDOQ/Mode decision bug fixes

· encoder: Motion Estimation bug fixes

· encoder: Motion Estimation reorganization/cleanups

· encoder/decoder: doxygen cleanups

An update version, i.e. JM 16.1, was also reportedly scheduled, pending rigorous testing, to be released shortly after version 16.0. This version will contain bug fixes for SP/SI slice decoding and encoding, and will provide improved support for Generalized/Arbitrary coding structures.

The JM Reference software manual had been updated to match JM 16.0 and had been made available as document JVT-AE010 as well as on the JM download site (as separate download and inside the JM 16.0 software archive)
As the official H.264/AVC reference software, the JM should be a correct source for checking implementations. This means the decoder should be able to decode all valid H.264/AVC bitstreams and the encoder should never create invalid bitstreams. This is currently not the case.

· Depending on the configuration the JM encoder can create invalid bitstreams:

· Some Level constraints are not properly checked

· The 16-bit transform requirement is not checked

The software coordinators encouraged all H.264/AVC experts to volunteer for fixing these issues.

A web based bug tracking system has been set up for keeping track of known issues and missing features. The system is publicly accessible but requires registration for entering bug reports.

The system is located at http://ipbt.hhi.de.
This internet site contains also some usage instructions.

Please note that the bug tracking system is using encrypted/secure http (https) for protecting the user’s login. The used certificate is self signed and has to be imported into the user’s web browser. The SHA-1 fingerprint of the certificate is 69:21:86:d9:3e:72:da:3f:e8:30:df:a8:dd:fa:a5:4c:ed:85:b5:09

A list of known issues and their state can be found at: https://ipbt.hhi.de/mantis/view_all_bug_page.php.

A list of current bugs was also provided as an annex of this document.

It was requested that certain rules should be followed before reporting any new bugs as follows:

· The database should be searched on whether the same issue was previously reported. If the problem was reported before, but there is additional information, then this information should be added to the original report.

· It should be specified if the problem is related to the encoder, decoder or both.

· The version of the software used should be specified.

· Description of the problem should be as precise as possible.

· The necessary steps to reproduce the problem should be described in detail.

· If available, the configuration files or/and command line syntax used to run the software should be provided.

· The language of the standard should be used when referencing the text description.

· After filing the report, the user should check if he/she is requested to provide additional or other information relating to this issue.

This contribution was reviewed and appreciated – the group is looking forward to the new version.

It was agreed that once JM 16.1 is available, we should try to integrate the MVC functionality into it.

JVT-AE013 (Info) [H. Schwarz, J. Vieron, T. Wiegand, M. Wien, A. Eleftheriadis, V. Bottreau] JSVM text, S/W, and conformance status

This document reported the status of the JSVM software, text, and conformance and summarizes the updates since the 30th JVT meeting in Geneva.
The JSVM software had reportedly been improved relative to JVT-AD203 (JSVM_9_16). The latest version of the JSVM software is JSVM 9.18 (CVS tag: JSVM_9_18).

Changes in JSVM 9.17 (CVS tag: JSVM_9_17) relative to JSVM 9.16:

· Newly added (non-normative) feature: Multi-layer selection algorithm for the Lagragian multiplier (JVT-AD021)

Changes in JSVM 9.18 (CVS tag: JSVM_9_18) relative to JSVM 9.17:

Decoder (and encoder) corrections:

· Correction of residual accumulation process (G.8.5.3): The clipping to the range −255..255 after residual accumulation has been added

· Corrections of CAVLC coding/parsing for "coefficient slices" (scan_idx_end − scan_idx_start != 15) with nC>7

· Corrections of CAVLC coding/parsing for "coefficient slices" (scan_idx_end − scan_idx_start != 15) for DC coefficient arrays (Intra16x16DCLevel)

· Corrected inference of residual_prediction_flag for skipped macroblocks; when residual_prediction_flag is not present for a macroblock inside the cropping window, it is inferred to be equal to default_residual_prediction_flag

· Corrected coding/parsing of reference indices; the presence of reference indices depends on adaptive_motion_prediction_flag, not on adaptive_base_mode_flag

· Corrected detected of the end of a NAL unit when the last byte in the stream is an emulation prevention byte

· Corrected support for slice_group_map_type equal to 6 (only for single-layer coding, since it is not supported in any SVC profile)

· Some minor corrections for the parsing of SEI messages

· Addition/correction of SNR scalability (SpatialResolutionChangeFlag equal to 0) for MbAff frames (with and without inter-layer cropping rectangle); for such a configuration the previous JSVM versions used a decoding process different than the one specified in the text

Encoder only corrections and additions:

· Automatic adaptation of adaptive_base_mode_flag in SNR scalable coding, when selected levels can violate the constraint on the maximum number of motion vectors

· Added support for slices in MbAff frames

· Addition of configuration file parameters for independently selecting inter-layer mode, motion, and residual prediction (i.e. the syntax elements adaptive_base_mode_flag, default_base_mode_flag, adaptive_motion_prediction_flag, default_motion_prediction_flag, adaptive_residual_prediction_flag, and default_residual_prediction_flag)

· Added configuration file parameter for specifying the minimum level

· Corrected of NAL unit order with respect to SEI message: All SEI messages shall be present at beginning of an access unit

· Corrected order of SEI NAL units: Buffering period SEI messages and scalable nesting SEI messages with a buffering period SEI message as payload shall precede all other SEI messages and appear in the order of increasing (128*D+8*Q+T).

· Corrected writing of Integrity check SEI message (when layers with different frames rates are present)

· Corrected writing of nested picture timing SEI messages: A picture timing SEI for a particular layer is only present, when the access unit contains this layer

· Corrected setting of dpb_output_delay; it was previously only correct for IPPP

· Addition of a configuration file option for disabling MMCO commands

General improvements / added features

· Added support for gcc 4.3.3 (code that caused errors/warnings was modified)

· Added support for 64 bit operating systems (Windows and Linux)

· Added workspace for VC9 (including 64 bit configurations)

· Resolving of some memory issues (e.g. memory leaks)

· Fix for the bit stream extractor fix (allows gap in layer_id values in scalable SEI)

· Major restructuring / significant simplification of encoding process, including

· motion estimation, motion compensation, and coding are done in one stage

· (former multi-stage processing for non-key picture, which was a leftover of the earlier implemented MCTF-based coding, was removed)

· no subsequent estimation of prediction mode and residual (as done in previous versions, which was a leftover of the MCTF structure)

· only one function for encoding a macroblock (we had 4 in previous versions)

· using same functions for "key" and "non-key" pictures (and all slice types)

· using same functions for coding with and without "slices" (we had two different paths in previous versions)

· Improvement/correction of encoder/decoder trace files (trace files can now be compared and should be identical)

· Software manual update/correction

Missing features:

· Decoder support for AVC rewrite mode in connection with incomplete layer representations (as adopted at the Geneva meeting in April 2008) 

· Support of field pictures in scalable configurations in encoder (currently only correctly supported in single-layer coding)

· Addition of remaining profile/level constraints in encoder (add checks in decoder?)

· Error detection & concealment (without the restriction to two layers and fixed prediction structures that was found in the previously implemented version)

Further desirable improvements: support of more flexible encoder configurations, including

· GOP structures with non-dyadic prediction structures

· Combination of MGS and CGS coding

· Higher flexibility of "MGS vector mode"

· If feasible, support of slice data partitioning

· Support of large file sizes (>4GB)

In order to keep track of the changes in software development and to always provide an up-to-date version of the JSVM software, a CVS server for the JSVM software has been set up at the Rheinisch-Westfälische Technische Hochschule (RWTH) Aachen. The CVS server can be accessed using TortoiseCVS, WinCVS, or any other CVS client. The server is configured to allow read access only using the parameters specified in Table 1. Write access to the JSVM software server is restricted to the JSVM software coordinators group.

authentication:
pserver

host address:
garcon.ient.rwth-aachen.de

path:
/cvs/jvt

user name:
jvtuser

password:
jvt.Amd.2

module name:
jsvm or jsvm_red

Example 1 shows how the JSVM software can be accessed by using a command line CVS client.

Example 1: Accessing the JSVM software with a command line CVS client

cvs –d :pserver:jvtuser:jvt.Amd.2@garcon.ient.rwth-aachen.de:/cvs/jvt login

cvs –d :pserver:jvtuser@garcon.ient.rwth-aachen.de:/cvs/jvt checkout jsvm

In Example 2, it is shown how a specific JSVM software version – specified by a tag (JSVM_9_8 in Example 2) – can be obtained using a command line CVS client. Note that co represents an abbreviation for the command checkout, which was used in Example 1.

Example 2: Accessing the JSVM software version with the tag JSVM_9_8 with a command line CVS client

cvs –d :pserver:jvtuser:jvt.Amd.2@garcon.ient.rwth-aachen.de:/cvs/jvt login

cvs –d :pserver:jvtuser@garcon.ient.rwth-aachen.de:/cvs/jvt co –r JSVM_9_8 jsvm

It is possible to checkout only a reduced JSVM software package by using the module name jsvm_red instead of jsvm. In this case, the directories JSVM0-config-sample and MVC-Configs are ommitted in the checkout, see Example 3.

Example 3: Accessing the JSVM software without the JSVM0 and MVC directories.

cvs –d :pserver:jvtuser:jvt.Amd.2@garcon.ient.rwth-aachen.de:/cvs/jvt login

cvs –d :pserver:jvtuser@garcon.ient.rwth-aachen.de:/cvs/jvt co jsvm_red

The CVS repository includes a JSVM software manual, which provides further information on the JSVM software.

The text of the Joint Scalable Video Model wasn't modified relative to JVT-X202 (JSVM-11).

The text of the conformance specification hasn't been modified relative to WG 11 N9971 “Text of ISO/IEC 14496-4:2004/FDAM 31 Conformance Testing for Scalable Video Coding”. The Editors are not aware of any pending corrections (including typos or other kind of errors). 

The conformance bitstreams have been verified with the latest version of the JSVM decoder (CVS tag: JSVM_9_18).

The potential for unification of codebases was discussed.  It was suggested that this may be difficult.

JVT-AE014 (Info) [A. Vetro, S. Yea, Y. Chen, S. Shimizu, P. Pandit, C. Lim] Status of MVC text, software, and conformance
Regarding the status of text, currently, the MVC specification text is not entirely aligned between ISO/IEC and ITU-T. The latest version in ITU-T is reflected in JVT-AD007 (January 2009) and a pre-published version of the ITU-T Recommendation H.264 including MVC is available online. http://www.itu.int/rec/T-REC-H.264-200903-P/en. The lastest version in ISO/IEC is reflected in N10150 from October 2008, which is the 5th Edition text of AVC.

The differences between MPEG’s 5th Edition text (N10150) and the most recent version in ITU-T (JVT-AD007) were captured by MPEG in a WG 11 defect report (N10343) in January 2009. 

Additional errata items were also reported by VCEG in April 2009 (WG11 input M16492), which included AVC, SVC and MVC issues; a new defect report was approved by MPEG (N10541) in April, but this document was reportedly missing.

A new Stereo High profile of MVC is also being specified in an amendment (N10540) which also includes the specification of a new SEI message to signal stereo multiplexing formats.

There were additional inputs to this meeting regarding MVC (including NB comments from the MPEG parent body on the FPDAM ballot and liaison statements) that should also be considered.

Regarding the status of software, the lastest version of the MVC reference software is JMVC 5.0.6, which was released on June 25, 2009 and is the version that is being used for conformance testing. 

The most significant changes made recently included:

· more accurate calculation of level_idc for each operating point, added support for RPLM commands for anchor pictures, fixed problem with trailing bits in prefix NAL unit, fixed setting of reserved bit, imposed limit on max_num_ref_frames (JMVC 5.0.0)

· bug fix for the spatial direct mode (JMVC 5.0.1)

· bug fix for the decoder DPB initialization (JMVC 5.0.2)

· bug fix for base view encoding and decoding (JMVC 5.0.3)

· level limits for sub-blocks less than 8x8 (JMVC 5.0.4)

· Bug fix for idr_pic_id in the non-base views (JMVC 5.0.5)

· Updates for inter_view_flag (JMVC 5.0.6)

It was suggested that additional bugs in the software may be found and conformance streams might need cross-check verification. The software manual had also been updated but may be further improved.

To support the Stereo High profile, interlaced support has also recently been added to the latest JMVC-based implementation. In that sense, JMVC could support both Multiview High and Stereo High profiles with complete functionality. There was reportedly also a JM-based implementation of MVC that might be considered if there is a desire to minimize code bases, including the base AVC spec and the various extensions. However, a new integration would need to be made on the expected release of the new JM version (JM16 / JM16.1) and the schedule and functionality support was less clear at the time. The integration of Stereo High profile into the existing reference software and AVC reference software as a whole needed further discussion.

Regarding the status of conformance specification, it was reported that a number of candidate conformance bitstreams for the Multiview High profile had been made available. The latest version of the document was reportedly WG 11 N10535 (Study of FPDAM).

In January 2009, 15 of 17 bitstreams planned at the time were provided. After cross-checking and verification, several issues were identified, and corresponding software changes were made. An additional bitstream was also added.

Currently, 9 of 18 bitstreams with the latest software and bug fixes are available at the following ftp site: ftp://ftp.merl.com/pub/avetro/mvc-conformance.

It was expected that 8 additional streams would be provided shortly. The MVCSPS-2 bitstream is currently missing and requires further work on the sub-bitstream extraction module of the reference software.

Besides ensuring a complete set of conformance bitstreams, bitstream exchange and verification remained to be performed.

There was also additional input to this meeting on conformance streams for Stereo High profile (JVT-AE020).

The authors recommended to:

· Resolve outstanding errata items and issue a new DCOR in MPEG and a corresponding output document in ITU-T or JVT in July 2009.

· Work towards finalizing the errata items and amendment text by October 2009 and issue a new version of AVC that is aligned in both parent bodies.

· Fix any remaining software problems that are discovered through conformance testing and consider support for Stereo High profile in the reference software.

· Consider whether the final software should be based on JM or JMVC.

· Plan to finalize complete software by October 2009.

· Finalize conformance work by October 2009. Remaining items include collecting any outstanding bitstreams and performing cross-checking and verification.

· Also, consider adding conformance bitstreams for Stereo High profile.

Overall, we currently have 4 active codebases:

1) JM (soon to be v16 and 16.1)

2) JM 15.1 + Stereo High

3) JMVC

4) JSVM

It was agreed to target FDAM/Consent in October/November for MVC software and MVC conformance.
4. WG 11 NB ballot comments

WG 11 M16538 Summary of Voting on MVC Conformance 14496-4 FPDAM 38

Germany NB of WG 11:
It is requested to consider the Study Document WG 11 N 10535 and make any corrections of the conformance as appropriate: 

Japan NB of WG 11: 

The study of FPDAM (SC 29/WG 11 N 10535) should be incorporated correctly. All known problems should be carefully studied and must be fixed. 

USA NB of WG 11:
1. A complete set of bitstreams to perform conformance testing must be provided. 

2. The conformance data should be checked and cross-validated for correctness. 

3. The text should be checked to ensure high editorial quality and to ensure that good descriptions of the data are provided.

WG 11 M16539 Summary of Voting on MVC Reference Software 14496-5 FPDAM 15

Germany NB of WG 11:
It is requested to consider the Study Document WG 11 N 10538 and make any bug fixing of the software as appropriate.
Japan NB of WG 11:
The study of FPDAM (SC 29/WG 11 N 10538) should be incorporated correctly. All known problems and bugs should be carefully studied and must be fixed. 

USA NB of WG 11:
1) The software should be checked and tested carefully, and all identified bugs should be corrected to the extent feasible. The encoder should support all design features of the standard to the extent feasible. The decoder should provide full-featured decoding capability and should additionally include validity checks on the conformance of the bitstream, to the extent feasible. Specific bug fixes to be resolved: 

· Fix level_idc calculation 

· Add option to disable spatial direct mode: problem with this mode in JMVC software due to lack of motion vectors from neighboring view in encoder. 

· Extend functionality of sub-bitstream extraction module to match MVC spec 

· Add support for RPLM commands for anchor pictures 

· Ensure that reserved_one_bit is set correctly 

· Encoder should not produce streams that violate level constraints, e.g., streams with sub-macroblock mode less than 8x8 when level_idc>=31 

· Resolve problem with trailing bits in prefix NAL unit 

· Ensure that max_num_ref_frames is not greater than 16 

2) It is suggested that the MVC reference software consider including support for the Stereo High Profile as currently specified in WG 11 N 10540: Study Text of ISO/IEC 14496-10:200X/FPDAM 1. 

3) It is suggested to consider minimizing the number of distinct codebases used in the reference software to the extent feasible (for AVC, SVC and MVC). 

WG 11 M16551 Summary of Voting on AVC Specification 14496-10 FPDAM 1

USNB of WG11:
1. The USNB has reviewed the study text (N10540) and suggests adopting the changes that have been incorporated, including the specification of the Stereo High profile.

2. The USNB suggests allowing signaling of row interleaving in the frame packing arrangement SEI message. Also, a NOTE should be added recommending that when row interleaving is used for encoding of interlaced-scan views, each decoded frame should contain source fields of the same parity for both views.
3. The USNB suggests supporting all functionality in the existing stereo SEI message as part of the new SEI message unless there is clear evidence of substantial use of that SEI message. This would specifically require support of frame sequential interleaving (time multiplexing) and an indication of whether a view is self-contained, i.e., whether cross view prediction is utilized in the interleaved sequence. (JVT disposition: Agreed.) With the addition of such functionality, the name “frame packing arrangement” may no longer be appropriate – suggest “stereo interleaving” in its place. (JVT disposition: Keep as "frame packing", as the suggested alternative doesn't necessarily seem better)   Also, consider putting a deprecating NOTE in the prior stereo video SEI message section. (JVT disposition: Agreed.) If it is decided not to adopt these suggestions, a clear distinction between time and spatial interleaving formats should be considered. (JVT disposition: N/A)
4. A NOTE should be added to indicate appropriate sample aspect ratios for each interleaving format. (JVT disposition: Has been done in study already)
5. The specification should be checked to ensure high technical and editorial quality. The following typos should be corrected: cplane ( color plane, a number of syntax elements in the table of D.1.24.1 are only half boldface and they should be boldface; also Frame_packing_arrangement_cancel_flag should not be capitalized. (JVT disposition: Agreed.)
6. Sufficient extensibility and generality of the new SEI message should be ensured. (JVT disposition: No action needed.)
Germany NB of WG 11:
It is requested to consider the study document N10540, and make any editorial improvements as appropriate.

Japan NB of WG 11:
The JNB suggests supporting all schemes of the existing Stereo video information SEI message as part of the Frame packing arrangement SEI message.

Singapore NB of WG 11:
"Study Text of FPDAM1 [SC 29/WG 11 N10540] shall be considered for FDAM1".

Korea NB of WG 11:
Input comment: Verification tests for the stereo high profile have been performed with 3 test sequences which are 2 SD and 1 HD. The results showed that the coding efficiency of this profile seemed to be very small compare to the coding efficiency of simulcasts which were decoded by AVC high profile.  Change proposed by Korea NB: MVC has been structured with the inter-view prediction scheme on top of AVC coding; experiments showed bit saving of about 20% compared to simulcast. However, the benefit of using MVC becomes negligible when the currently proposed Stereo High Profile is used. The Stereo High Profile should therefore undergo a further period of testing and development to improve coding efficiency before it is fit for promotion to FPDAM.
5. Consideration of liaison inputs

JVT-AE001 [WG11] LS from WG11 to VCEG

Within this liaison statement from the WG 11 parent body to the Q.6/16 parent body, a number of issues were discussed. The topics that appeared to need further review at the JVT meeting were discussed as described herein.

Regarding item 5 ("any of the following conditions is true for all active SVC sequence parameter sets"), we believe the suggested wording may benefit from further clarification. – JVT disposition: Discussed and resolved per r3 of JVT-AE011.

Regarding item 9 (IDR picture definition), we believe that additionally the first sentence should be separated into two sentences for full clarity. – JVT disposition: Discussed and resolved per r3 of JVT-AE011.

Regarding the change of the name of the SEI message to "Frame packing arrangement" SEI message – the JVT agreed.

Regarding clarification of sample aspect ratio (SAR) handling: the JVT agreed.

Regarding enabling signaling of row-based interleaving – discussed in the context of the USNB comment to carry over other aspects from the prior SEI message as well: the JVT  agreed.

So the WG 11 output draft attached to JVT-AE001 was agreed as the basis of the AVC amendment under development for additional refinement at this meeting.  This also included the drafting state of the Stereo High profile.

Regarding constraint_set5_flag "constraint_set5_flag shall be equal to 0. Decoders shall ignore the value of constraint_set5_flag." – this needs further clarification.  A suggestion was "constraint_set5_flag has semantics as specified in Annex H. Decoders conforming to the profiles specified in Annex A and Annex G may ignore the value of constraint_set5_flag."  JVT disposition: agreed.

The wording for constraint_set4_flag should be similar – JVT disposition: agreed.

Regarding the issue of compatible signaling syntax for dual-profile conformance – it was suggested to reword the NOTE as "NOTE – For a coded video sequence conforming to both Multiview High and Stereo High profiles, the value of profile_idc is equal to 118 with constraint_set5 flag set equal to 1." – JVT disposition: agreed.

Regarding the wording of phrases "Conformance of a bitstream to the XYZ profile is specified by profile_idc being equal to 123." – change "specified" to "indicated" (corrigendum and new amendment) – JVT disposition: agreed.

And the JVT agreed to phrase the profile specification subclause with 

"Conformance of a bitstream to the Stereo High profile is indicated by either of the following:

· profile_idc being equal to 128, or

· profile_idc being equal to 118 with constraint_set5_flag being equal to 1

"

Regarding the development of reference software for the Stereo High Profile, our current plan is to work toward enhancement of the JM software codebase. JVT disposition: Work toward having support for this profile in both the JM and JMVC codebases.

Regarding JM version 16 – JVT continues to plan to proceed forward with JM 16.

JVT-AE003 LS from BDA on request for providing information about ITU-T Rec.H.264
The Blu-ray Disc Association (BDA) is studying the integration of 3D technology into the Blu-ray Disc format and has formed an official 3D task force of leading BDA member companies from motion picture, consumer electronics and IT industries. One of the targets is to develop stereo 3D with glasses.

Candidate video codec is MVC (H.264 | 14496-10) for stereo 3D, which is international standard. To clarify technical feasibility, BDA would like to request ITU-T SG16/WP3 Q.6 and ISO/IEC JTC1/SC29/WG11to provide the following information concerning MVC (H.264 | 14496-10).

1. Coding efficiency for stereo and multiview 3D sequences

2. Standardization schedule to enhance current version of MVC 

3. Standardization plan for applicability to interlace sequences

4. Base layer compatibility to AVC High profile, when base layer stream is extracted from stereo 3D stream*

BDA would appreciate to receive our response by July 17th, 2009.

* Note: One of requirements BDA indicates that they have to consider is playback of 2D video extracted from 3D stream when 3D disc is played in the current Blu-ray player. Specifically, base layer 2D stream must be exactly the same as AVC High profile stream, and the elements which are not mandatory or reserved shall not be used in the base layer streams. These elements would cause incompatibility problems to the current 2D players.
Topic #1: Coding efficiency for stereo and multi-view 3D sequences

For MVC, roughly 20% improvement relative to total simulcast bit rate.

For stereo, roughly 20-30% reduction in the bit rate of the dependent view with encoder optimization similar to the degree used in the recent experiments with Hier B structures.

Topic #2: Standardization schedule to enhance current version of MVC
New Stereo High profile was finalized at this meeting.  Provide description: limit to 2 views, adds support for interlaced coding tools – such that the resulting profile uses the same set of coding tools as in the current High profile, but with stereo inter-view prediction enabled.

The syntax of the Stereo High profile has been specified in a way that enables a bitstream to indicate compatibility with both profiles, such that:

· a Stereo High profile bitstream in which interlaced coding tools are not used can be encoded in a manner (using profile_idc equal to 118 with constraint_set5_flag equal to 1) that will enable it to be decoded by a Multiview High profile decoder, and

· a Multiview High profile bitstream in which no more than two views are used can be encoded in a manner (using profile_idc equal to 118 with constraint_set5_flag equal to 1) that will enable it to be decoded by a Stereo High profile decoder.

Topic #3: Standardization plan for applicability to interlace sequences

See response to topic #2.

Topic #4: Base layer compatibility to AVC High profile, when base layer stream is extracted from stereo 3D stream

The base layer of both the Multiview High and Stereo High profile is fully compatible with the AVC High profile.  A recently identified problem in this regard has been corrected in the new amendment and in a draft corrigendum that has been issued for ballot and is expected to achieve final approval in October 2009.  The base layer can be exactly the same as an AVC High profile stream, and the additional syntax elements that were previously reserved (specifically, the prefix NAL units) do not need to be used in the base layer streams.

JVT-AE002 [VCEG] LS from VCEG to WG11

Reviewed – action items had been reflected in other inputs.

6. Multiview video coding (MVC) and Stereo High profile
JVT-AE021 (Info 2.0) [C. S. Lim, S. Wittmann, T. Nishi (Panasonic Corp)] Comments on Multiview Video Coding Specification

This document listed some comments regarding the MVC amendment in Annex H of JVT-AD007. Specific issues discussed at the meeting are recorded below.
Problem 1:

In H.7.4.3.1 of JVT-AD007, .the semantics in subclause 7.4.3.1 is referred.  Subclause 7.4.3.1 includes a sentence as follows:

“

When RefPicList0[ num_ref_idx_l0_active_minus1 ] in the initial reference picture list produced as specified in subclause 8.2.4.2 is equal to "no reference picture", ref_pic_list_modification_flag_l0 shall be equal to 1 and modification_of_pic_nums_idc shall not be equal to 3 until RefPicList0[ num_ref_idx_l0_active_minus1 ] in the modified list produced as specified in subclause 8.2.4.3 is not equal to "no reference picture".

“

However in H.8.2 (MVC decoding process for reference picture lists construction), subclause 8.2.4.3 is reportedly not used.

It was suggested that in H.7.4.3.1, some text may be needed to fix this.

A participant suggested to specify to check the list only after modifications have been applied, and at that point the end of the list cannot be empty.
What is the software doing?  In anchor picture case, it is sending the modification flag.  In the IDR case, don't know.  Should study.  What would we want it to be doing?
This aspect appeared to need further study.
Problem 2:

In H.8.2, in step 2 of deriving the reference picture list RefPicList0 and RefPicList1 is stated as:

“

Inter-view reference pictures or inter-view only reference components are appended to the initial reference picture list RefPicList0 and for B slices RefPicList1 as specified in subclause H.8.2.1.

“

However, the location where to append these pictures was asserted not to be clearly specified.  After subclause 8.2.4.2, the number of entries in initial reference picture list seem to be num_ref_idx_lX_active_minus1 + 1 where some of these entries can be “no reference pictures”.

Some text may be needed to clarify that it is appended after “reference pictures” of RefPicList0 or RefPicList1.
The JVT agreed that this aspect required action – with the exact phrasing left to be determined.

Problem 3:

In H.7.4.2.1.4 Sequence parameter set MVC extension semantics, num_(non)_anchor_refs_lX[ i ] can have a maximum value up to 15.

But num_views_minus1 may be much smaller than 14 (e.g. 1 in Stereo High) .  It was questioned whether there is a need to support num_(non)_anchor_refs_lX[ i ] greater than num_views_minus1 +1 ?

If possible, can these parameters be restricted to be not more than num_views_minus1 + 1 if num_views_minus1 is less than 15?
The JVT discussion conclusion was to set a constraint to limit to Min( 15, num_views_minus1 ).
JVT-AE015 (Prop) [T. Suzuki, A.Luthra, A.Vetro] Prefix NAL unit in stereo high profile
The prefix NAL unit is currently required in the base view of MVC. As it is reported in WG 11 M16366, it was asserted that this requirement prohibits the use of an existing high profile bitstream for the base view. The prefix NAL unit reportedly must be inserted in high profile bitstream by stereo high profile encoder or must be stored at appropriate location as defined by systems layer. If prefix NAL unit is stored in other location as defined by systems layer, stereo high profile player must insert prefix NAL unit in base view prior to decoding process when it is played.

However, the prefix NAL unit doesn’t actually affect the decoding process in the case of only 2 views. It is not actually necessary for the decoding process of stereo high profile. It was suggested that the insertion of the prefix NAL unit increases unnecessary complexity to stereo high profile player/decoder. It was reportedly highly desirable to allow the use the current high profile bitstream as base view without any transformation.

The proponent also indicated that it would be desirable for the Multiview High profile to not require the prefix NAL unit for the base view.

It was commented that functionally, the prefix NAL unit is not really as necessary for MVC as for SVC, and it is especially unnecessary for the stereo case.

It was suggested to make an inference rule to obviate the requirement for prefix NAL units in the general MVC case, and process as a corrigendum to the MVC specification. The JVT agreed to this suggestion.

It was remarked that in H.7.4.1.2.3, there are two additional statements that need to be modified as part of this correction.  The JVT agreed to address those statements as part of that correction.

JVT-AE023 (WG11 NB) [JNB of WG11] JNB Comment on base view in Stereo High Profile

Please see discussion above for the closely-related contribution JVT-AE015.
JVT-AE017 (Prop) [Y.-J. Jeon, J. Lim, B.-M. Jeon (LG)] Simplified MVC SPS for stereo high profile

In the case of the draft stereo high profile, the syntax structure of the sequence parameter set MVC extension reportedly has many redundancies. This contribution proposed to remove the redundancies in the syntax structure of the sequence parameter set MVC extension and suggested simplified solutions. The proposed syntax and semantic changes were presented in this contribution.
In response, it was remarked that the quantity of bit rate savings is negligible, and the proposal requires increased complexity of the specification text and parsing – extra conditions.  It was suggested that the amount of simplification seems minimal.
It was further remarked that the proposal has a cross-profile compatibility problem with the MVC High profile.

No action was therefore taken.

JVT-AE018 (Prop) [J. Lim, Y.-J. Jeon, B.-M. Jeon (LG)] Reference picture list modification process for MVC stereo high profile

In this contribution, a modification was proposed for the reference picture list modification process for the draft Stereo High profile. The contribution proposed that the target view_id of inter-view reference picture to be reordered in a reference picture list would be inferred to the view_id of base view because only the view component in the base view can be the inter-view reference picture of the non-base view.
In discussion, it was asked how much bit rate savings would result from the suggested modification.  The savings appeared basically negligible – perhaps a few bits per slice.  No action was therefore taken.
JVT-AE016 (Info) [Y.-J. Jeon, J. Lim, B.-M. Jeon (LG)] Report of MVC performance under stereo condition

This contribution reported measurements of the performance of MVC relative to simulcast under stereo conditions. Simulation results were provided for stereo progressive and interlace sequences. In the progressive scan case, LG’s stereo 1080p24 HD sequences and the stereo sequences obtained by selecting two views from the multi-view MVC test sequences were used. For the progressive scan case, MVC reportedly achieves 9.36% and 11.8% bit-rate savings on average respectively for the stereo MVC test sequences and LG’s stereo 1080p24 HD progressive sequences. For interlaced-scan video, the results of VCEG-AK17 were summarized reporting 6.74% bit-rate saving on average for the two SD and one HD interlace sequences.  Some additional gain was reported by using the JMVM (with MS and IC tools enabled).
A question asked about the method of the comparison to simulcast – specifically, whether both views were coded to the same fidelity (which may not be the case in implementations)?  This was in fact assumed for purposes of the contribution.
It was also asked whether the savings were relative to the total bit rate of both views or just the bit rate of the enhancement view?  The latter was the case (relative to the total bit rate).  This results in a relatively pessimistic measurement – the savings estimate should be approximately doubled from the perspective of the enhancement view savings (which is the only savings available in this scheme).

It was remarked that the VCEG-AK17 case was using IBBP coding rather than Hierarchical B, which is likely to be a cause of the diminished measured savings.

The progressive scan results were hierarchical B, while the interlaced results were IBBP.

JVT-AE019 (Info 2.0) [C. S. Lim, F. Lu, T. Nishi (Panasonic Corp)] Updated Reference Software for Stereo High

This document included a revision to the reference software for the Stereo High profile. Attached together with this contribution was a reference software implementation for the Stereo High profile.  The reference software was written based on the JMVC reference software that is released together with w10539 (Working Draft of Reference Software for Stereo High Profile Of Multiview Video Coding).

This revision included the integration of most of the changes introduced in the latest JMVC version (JMVC_5_0_5) that was released on 12th June 2009.

The group asked about the status integration with the JM?  The proponents volunteered to do that, and to help with problems that arise later.

It was asked how substantial are the changes to the JMVC?  The proponents indicated that the changes were substantial – since it had no interlace tool support, the work was difficult.

It was asked about the quality of the software?  The proponents suggested that the modified software was roughly in keeping with the quality of the software prior to this effort.
JVT-AE020 (Conf) [C. S. Lim, S. Wittmann, T. Nishi (Panasonic Corp)] Conformance Bitstream Descriptions For Stereo High

This document includes descriptions for two conformance streams that have been provided by Panasonic for Stereo High Profile.
Two bitstreams were provided – One with field coding and one with MBAFF.  Both were IBBP.

The question was asked: Why IBBP?  Answer: The JMVM was built on top of JM, and it did not have support for hierarchical B in combination with interlace coding tools.

The authors indicated that they are looking forward to JM 16 – hoping it will be able to do some things that JM 15.1 could not.

They had two implementations of the Stereo High profile – one based on JM and the other based on JMVC.  These two conformance bitstreams were based on the JMVC.  For interlace, the JM-based version has a better encoder capability.  In fact the JMVC implementation actually works better using progressive tools than using the interlaced coding tools.  For progressive content, it is unknown which encoder works better.
The agreed goal was to wait until October for FDAM for reference software and conformance, and to try to have MVC (both profiles) support in both the JMVC and JM by that time.  The new amendment will replace the prior JM version (which was from the professional profiles effort) and add the JMVC codebase.
It was suggested to have some conformance bitstream(s) and software modifications that support the base layer prefix NAL unit inference also.
JVT-AE022 (Info 2.0) [T. Chen, Y. Kashiwagi (Panasonic Hollywood Lab), C. S. Lim, T. Nishi (Panasonic Corp)] Coding Performance Of Stereo High Profile for Movie Sequences

This document provided some information regarding coding performance of MVC for 8 movie (stereo) sequences.  The performance evaluation of MVC was conducted in Panasonic Hollywood Lab (PHL). In this evaluation, eight 3D cinema clips (1920x1080 at 24fps with a playback time of 20 seconds for each view) were encoded using a proprietary encoder for the MVC Stereo High profile and the AVC High profile (Simulcast). The test content included animation and live shots. The encoder was reportedly primarily optimized for the non-MVC case.

The compression used the same fixed QP values for both the left and right views, and resulted in 4 different bit rates in each case for each clip.

The rate distortion curves of the right-views of the 8 clips were shown. The coding efficiency gain is more obvious in the animation sequences. The content of live shots very often has different sharpness, brightness, color, contrast etc. in the right view as compared to the left view. This was indicated to be largely caused by the calibration and positioning of the cameras. This difference will certainly reduce the efficiency in inter-view prediction.

A customized quant matrix was used, and the coding optimization was not primarily PSNR oriented.  However, PSNR measures were provided for comparison purposes.  The same quant matrix was used in both cases.

On average, a coding efficiency gain of about 15% (percent of the total bit rate for the two views – so the benefit was roughly 30% for the dependent view) was reportedly achieved using Stereo High profile as compared to the simulcast of AVC High profile for several Hollywood 3D cinema clips.  For some of the sequences (particularly animation), the coding efficiency gain can go up to as high as 21% (i.e., 40% savings for the dependent view).

In discussion, it was remarked that this was for both views having the same QP, which is probably not the anticipated actual use case.  In the anticipated use case, the fidelity of the dependent view would be lower than that of the base view.  We estimate that the relative benefit for the dependent view might be larger in such an asymmetric coding case.

Note that the PSNR fidelity range used in the animation sequences in particular was rather high – this was caused by the QP range – the animation sequences may provide higher fidelity for a given QP.

The coding structure was IBBP, and further improvement (both relative and absolute) would be expected for hierarchical B structured coding.
The contributor strongly recommended to include the Stereo High Profile in the ISO/IEC 14496-10:200X/FDAM 1 at this meeting to launch and accelerate MVC application deployment.

It was noted that the KNB asked whether the Stereo High profile coding capability was sufficient.
Summary of where the coding efficiency currently stands:

30% gain on the dependent view reported in JVT-AE022 (IBBP progressive)

20% gain on the dependent view reported in JVT-AE016 (15% for IBBP interlace, 20% for prog HierB)

Note that HierB should work better than IBBP.

Note that JVT-AE022 had some synthetic content, which would presumably benefit from a lack of camera calibration problems.  This may have something to do with the higher reported gain in that contribution.
Note that typical stereoscopic content would have a relatively close baseline distance, and those cases have higher gain.

It was remarked that this, overall, seem roughly about as good as we could expect.
The question was asked in discussions, if we were willing to use special coding tools, how much more could be obtained, and would the lack of compatibility be worth the gain?  According to JVT-AE016, perhaps the further gain (IC and motion skip) would be 10% of the dependent view bit rate for the progressive MVC test set of 8 sequences and 15% for the other (natural camera view) 1080p24 material (remark: perhaps a closer baseline distance). It was questioned whether that material is representative of stereo?  It was remarked that there were some problems with camera mismatches, some low resolution – not the best test set (esp. for stereo).
It was asked what was the degree of benefit for the additional coding tools for interlaced material?  The answer was unknown.  (It was remarked that it may be harder to get such things working well in the interlaced case.)

A participant remarked that the intensity compensation (IC) tool should not have much effect if the source material is well authored.

It was remarked that the lack of changes below the header level is a strong selling point for MVC.  Trying to incorporate new tools would require a substantial delay – e.g., a year or longer (standardization delay plus implementation delay), and industry seems unlikely to be interested in something like that, in terms of the combination of timing and benefit.

It was questioned whether there is any evidence that the new coding tools would provide a substantial benefit in the interlaced case.
It was remarked that also we have no indication that the current draft does not provide as much gain in the interlaced case as for the progressive case.

It was suggested to consider proceeding with this profile and potentially consider another profile in the future if sufficient justification is shown.

If we started a new amendment effort, the draft of that new amendment at the output of this meeting wouldn't be any different than what we have had now for two meeting cycles, but its approval process would be delayed by a year (without clear evidence of justification for the delay).  The current profile specification is mature (aside from a few very minor details).
A responding remark was that interlaced material reportedly only became available in April – this was the first opportunity to show a benefit (without having the prior data from MPEG-2 time).

It was suggested that with no alternative or significant evidence contrary to the current approach on the table, we should just proceed, and if something useful emerges later from further study, a new profile specification could be considered in the future.

How many sequences available now? Three – Tunnel (SD), Trapeze (SD), BMX (HD).  Ajay may have– probably 3 more (Street Organ, Funfair, Flower) – circa 1995.
The status of the discussion was summarized as follows:

· Experiment results on bit rate savings

· 20-30% average benefit reported as tested for dependent view, depending on test set, for progressive sequences (highly dependent on camera baseline distance)

· For the interlace cases tested, gain was a bit lower (15% average), but this was for IBBP, where the gain is generally lower than Hierarchical B coding

· No evidence that macroblock-based coding tools would improve gain more substantially for interlaced video than in the progressive case

· AVC compatibility is a strong MVC selling point

· Timely availability of Stereo High is critical: decision to include it in FDAM1 (further profile consideration is always possible in the future as technology advances)

JVT-AE026 (Info Mon) [Y. Chen, M. Karczewicz, P. Chen] Information on M16732: comments on MPEG-2 systems design for MVC

This was a proposal to MPEG, presented to JVT for information, providing comments for FPDAM4 of MPEG-2 systems: Transport of MVC. The comments are about the signaling of the MVC sub-bitstreams at the MVC extension descriptor and the view enhancement/scalability at the hierarchy descriptor.
The systems amendment draft requires consecutive values of view order indexes, whereas a reasonable bitstream extractor may have gaps between increasing values of view order index.  The proposal (for action to MPEG) is to list the view order indexes in the MVC extension descriptor rather than just provide the min and max values.  As far as we can tell, this problem report appears valid.
A second suggestion in the contribution was to enable an additional form of scalability to the hierarchy descriptor: view scalability.  In discussion, it was remarked that application standards are using other mechanisms rather than this descriptor.  The subject was further discussed in the MPEG Systems subgroup sessions.
7. Closing session and future planning
The JVT did not send formal liaison communications at this meeting.  However, each of its parent bodies sent a response to the Blu-Ray disc association liaison statement consistent with the view of the JVT.

In the closing discussion session there were no requests to reopen discussions of preceding agenda topics and side activities recorded elsewhere in this report.

Future workplans were discussed and the JVT supported establishing a plan for the JVT to meet in Geneva during 1-4 November 2009 under ITU-T auspices.  This meeting was especially recommended in order to prepare, for ITU-T consent, the following:

· Stereo High profile, 

· frame packing arrangement SEI, 

· corrigendum fixes, 

· reference software for MVC (and update of other codebases), and 

· conformance for MVC (and update of other test sets).

The JVT thanked its ISO/IEC JTC 1/SC 29/WG 11 parent body for hosting the 31st JVT meeting and to both parent bodies (ITU-T SG 16 Question 6 "VCEG" and ISO/IEC JTC 1/SC 29/WG 11 "MPEG") for providing the supportive environment and organizational structure within which the excellent work conducted by the JVT could occur.

Thanks were also warmly expressed for the contributions to the JVT effort by its contributors, chairmen, editors, ad hoc group coordinators, and core experiment coordinators over the duration of the JVT effort.

The JVT meeting was closed at approximately 6:00 p.m. on Thursday 2 July.
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