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Abstract
The Joint Video Team (JVT) of ITU-T Q.6/16 and ISO/IEC JTC 1/SC 29/WG 11 held its 28th meeting during 20-25 July, 2008 at ITU-T Headquarters in Geneva, Switzerland. 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 meetings opened at approximately 10:00 p.m. on Sunday 20 July 2008 and closed at approximately XX:XX p.m. on Friday 25 July 2008. Approximately 124 people attended the JVT meetings and approximately 35 input documents were discussed. The meetings 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.
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1. Documents of the JVT meeting

1.1. Input documents
1.1.1 Administrative input contributions
JVT-AB000  List of documents of Hannover meeting

JVT-AB001-M (AhG) [G. J. Sullivan, J.-R. Ohm, A. Luthra, T. Wiegand] AHG Report: Proj mgmt and errata

JVT-AB002-M (AhG) [T. Wiegand, K. Suehring, A. Tourapis, T. Suzuki, G. J. Sullivan] AHG Report: JM text, ref soft, bitstream, conf

JVT-AB003 (AhG) [H. Schwarz, J. Vieron, T. Wiegand, M. Wien, A. Eleftheriadis, V. Bottreau] AHG Report: JSVM text, S/W, conf

JVT-AB004 (AhG) [A. Segall, T. Wiegand, Y.-J. Chiu] AHG Report: SVC bit depth, color gamut, and chroma format

JVT-AB005 (Ahg) [H. Kimata, A. Smolic, P. Pandit, A. Vetro, Y. Chen] AHG Report: MVC JD & JMVM text & software

JVT-AB006 (AhG) [Y. Chen, S. Gao, Y.-J. Jeon] AHG Report: MVC JMVM coding tools

JVT-AB007-M (AhG) [G. J. Sullivan, A. Rodriguez, S. Narasimhan] AHG Report: Splicing operation

1.1.2 Input liaison statements and parent-body inputs
The following ITU-T Q.6/16 and WG 11 parent-body input contributions were considered:
JVT-AB010 / VCEG-AI07 [HHI] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

JVT-AB011 / VCEG-AI08 [Microsoft] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

JVT-AB012 / VCEG-AI09 [Sony] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

JVT-AB013 / M15558 [JNB of WG11] WG 11 NB comments on ISO/IEC 14496-10:200X/DCOR1

JVT-AB014 / M15538 [DVB TM-AVC] Incoming LS to WG 11 on Constrained Baseline

JVT-AB015 / M15554 [3GPP TSG SA4] Incoming LS to WG 11 on Constrained Baseline

JVT-AB016 / M15711 [ATSC] Incoming LS to WG 11 on AVC Profiles

1.1.3 Non-administrative input contributions
JVT-AB020 (Prop 2.2/3.1) [Y.-J. Jeon, B.-M. Jeon (LG)] MVC comment on JD

JVT-AB021 (Prop 2.2/3.1) [K.Kazui, A.Nakagawa, S.L.Bhavani, S.Kobayashi (Fujitsu)] Modification of POC type 1 specification

JVT-AB022 (Prop 2.0) [J. Huo, Y. Chang, M. Li, H. Yang (Xidian Univ.), S. Lin, S. Gao, L. Xiong (Huawei)] Comment on MVC JD 7.0

JVT-AB023-L (Draft) [V. Bottreau (Thomson), A. Eleftheriadis (Vidyo)] SVC conformance testing

JVT-AB024 (Prop 2.2.1/3.1) [Y. -K. Wang, Y. Chen, M. M. Hannuksela (Nokia)] Comments to MVC JD 7.0

JVT-AB025 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for non-required view component SEI message

JVT-AB026 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for view dependency structure SEI message

JVT-AB027 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for operation point not present SEI message

JVT-AB028 (Draft) [A. Vetro (MERL), P. Pandit (Thomson), H. Kimata (NTT), A. Smolic (HHI), Y. -K. Wang (Nokia)] Editor's Input on MVC

JVT-AB029 (Req 2.2/3.1) [Y.-J. Chiu, H. Jiang, Y.-T. Peng, L. Xu (Intel)] Requirements for scalable video coding: color gamut scalability and bit depth scalability

JVT-AB030 (Prop 2.2/3.1) [Y.-J. Jeon, B.-M. Jeon (LG)] Comments on JMVM 8.0

JVT-AB031 (Ref soft 2.0/3.1) [W.-S. Kim, P. Pahalawatta, Z. Li, A. M. Tourapis (Dolby)] New Video Quality Metrics in JM reference software

JVT-AB032 (Ref soft 2.0/3.1) [P. Pahalawatta, A. M. Tourapis (Dolby)] Reorg of Error Resilient RDO in the ref software

JVT-AB033 (Ref soft 2.0/3.1) [A. Leontaris, A. M. Tourapis (Dolby)] Weighted Prediction Alternative to Adaptive Interpolation mechanisms

JVT-AB034 (Ref soft 2.0/3.1) [E. Maani, L. Liu, A. M. Tourapis (Dolby)] JM Reference Software Enhancements

JVT-AB035 (Prop Prof 2.0/3.1?) [H. Kimata (NTT), T. Nomura (Sharp), H. Nakamura (JVC), T. Itoh (Fujitsu)] On Multiview High profile

JVT-AB036 (Errata 2.2.1/3.1) [Y.-K. Wang (Nokia)] SVC errata items

1.1.4 Late-registered input contributions, BoG reports, etc.

JVT-AB037-L (Info) [A. Vetro (MERL)] MVC Profile/Level Definitions for Stereo

1.2. Late document availability
Non-administrative documents with document numbers suffixed in this report with "-L", "-Q", or "-M" were classified as late. Such documents will only be considered as information documents only (unless agreed otherwise by the group) if time permits, and consideration of them may be shifted to the end of the meeting as determined appropriate by the group.

For some time now, the JVT has agreed that no late-uploaded (non-AHG-report, non-liaison, non-verification, non-errata-report) contribution would be presented without having a minimum of 4 JVT participants (from different other than that of the primary contribution author) recorded by name as supporting the allowance of such a presentation, in addition to a consensus of the general JVT membership to allow the presentation. Such support to allow a presentation is to be understood to not necessarily imply support of the adoption of the content of the late contribution, but only as a positive expression that the document should be allowed to be presented. Additionally, the provider of a presented late contribution shall send an email apology to the JVT email reflector. This rule does not apply to material requested by the JVT at the meeting (e.g., reports of JVT-authorized side activities).

JVT decision: Agreed.

Suffixes for contribution numbers in this report are explained below:
· "-L" indicates a non-administrative contribution that was somewhat late but was available by the second meeting day (contributions JVT-AB023 and JVT-AB037 were in this category at this meeting).
· "-Q" were more late than that (there were no contribution in this category at this meeting).
· "-M" were still missing at the time of preparation of this draft of this report (there are no contributions in this category for this meeting).
· "-B" were break-out group discussion reports and other input requested during the meeting
Further suffixing by “V” indicates a contribution that contains a cross-verification of a proposal.

On consideration of JVT-AA041 (Mitsubishi Electric – Additional results on magnitude-dependent adaptive motion vector coding):
An apology was sent.

Supporting presentation were A. Segall, Y.-K. Wang, M. Wien, and H. Schwarz.
On consideration of JVT-AA044 (Tech. Univ. Tampere and Nokia – Scalable multi-view video coding):
An apology was sent.

Supporting presentation were A. Vetro, A. Segall, P. Pandit, and M. Wien.
There were no objections to presentations of late documents at this meeting.
It was noted that the situation surrounding the need for on-time availability of contributions has substantially improved since our lateness penalty rules were adopted.
1.3. Withdrawn document registrations

None.
1.4. Major output documents

Major output documents submitted to parent-body review included the following. (Dates listed are planned dates of availability.)
Review of missing outputs of last meeting:

Meeting report



Prof prof reference software [ISO/IEC FDAM version, JVT version]

WD 1 of MVC reference software [JVT-AA212 ( ISO/IEC w9761]

JMVM software [JVT-AA208 ( ISO/IEC w9763]

Also, AVC Annex F to ISO/IEC secretariat is in the editors' hands.
Overview of outputs planned for this meeting

Errata [Study status for ISO/IEC]

Prof prof conformance testing [FDAM for ISO/IEC, JVT?]
Prof prof conformance testing DoCR on FPDAM ballot
SVC conformance testing [FDAM for ISO/IEC, JVT] (October 1)
SVC conformance DoCR on FPDAM ballot (no editing period)
SVC reference software [Study status for ISO/IEC]

MVC text [FDAM for ISO/IEC]
MVC text DoCR on FPDAM ballot
Draft 2 of MVC reference software [PDAM for ISO/IEC]

Draft 1 of MVC conformance [WD for ISO/IEC]

JMVM?
Request for minor enhancement of 14496-10

PDAM for 14496-10:200x/Amd.2: Constrained baseline profile
Note that MPEG Systems plans to finalize SVC on ITU-T H.222.0 | ISO/IEC 13818-1 MPEG-2 Systems.

Notes on meeting resolutions
Thank GNB for comments on SVC conf FDPAM

Thank ETRI, HHI, Orange, Sharp, Thomson, and Vidyo for providing bitstreams and associated descriptions for inclusion in SVC conf FDAM
NOTES NEEDING UPDATING BELOW:
JVT-AA200 Meeting report of the 27th JVT meeting (this document)
JVT-AA205-M (WG 11 Nxxxx) Draft conformance testing for SVC (V. Bottreau) [2008-02-29]
(Conveyed to WG 11 as "Text of ISO/IEC 14496-4:2004/FPDAM 31 Conformance Testing for Scalable Video Coding".)
JVT-AA207 (WG 11 Nxxxx Joint multi-view video model (JMVM) 8 text [2008-02-15]
JVT-AA208 (WG 11 Nxxxx) JMVM 8 software [2008-02-22]
JVT-AA209 (WG 11 Nxxxx) Joint draft multi-view video coding (MVC) [2008-02-15]
(Conveyed to WG 11 as "Text of ISO/IEC 14496-10:200X/FPDAM 1  Multiview Video Coding".)
JVT-AA210-M (WG 11 Nxxxx) ITU-T Rec. H.264 | ISO/IEC 14496-10 Advanced video coding defect report (G. Sullivan) [2008-04-11]

(Conveyed to WG 11 as "Text of ISO/IEC 14496-10:200X/DCOR 1".)
JVT-AA211-M (WG 11 Nxxxx) Draft reference software for SVC [2008-03-20]
(Conveyed to WG 11 as "Text of ISO/IEC 14496-5:2001/FPDAM 19 Reference Software for Scalable Video Coding".)

Software for Prof Prof.
1.5. JVT internal output documents

JVT internal output documents included the following. (Dates listed are planned dates of availability.)

JVT-AA202-M Joint scalable video model (JSVM) text

JVT-AA203-M JSVM software

2. JVT administrative and liaison topics

2.1. IPR policy reminder and update
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 template for each meeting)

· 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 (as also previously remarked on the JVT email reflector) that since we are at the completion of the MVC amendment project, it was suggested 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 MVC extensions (not to mention any notices not previously filed relating to the new SVC profiles, AVC professional profiles, or other previous projects).
It is suggested that, to enable proper interpretation of such formal notices, the MVC amendment should be clearly identified in such formal notices. For example, as “ITU-T Rec. H.264 and ISO/IEC 14496-10 Advanced video coding (2007 Ed.) Amendment 1 (2008): Multiview video coding”. Notices pertaining to other efforts should be made with a similar degree of clarity of identification of the specific standardization work item to which the declaration pertains.
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 10:00 a.m. on Sunday 20 July 2008.

The JVT meeting will end by lunchtime on Friday 25 July.

Our goal for this meeting is to finish all major JVT business by noon on Thursday 24 July, leaving only perhaps some minor "tidying up" work after that.

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

A document template was attached to various email announcements and could also be found at http://ftp3.itu.int/av-arch/jvt-site/JVT-ABxxx.dot.  It contained important instructions and policy information. Participants had been instructed to read it and use it as the basis of their contributions.

Documents were made available for download at http://ftp3.itu.int/av-arch/jvt-site/2008_07_Hannover.

The deadline was Wednesday 16 July 2008 for registrations and uploads.

The top areas of contributions were MVC and errata reports.

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 major projects under way in the JVT. The largest area of activity consisted of multi-view video coding (MVC) extensions of the ITU-T Rec. H.264 | ISO/IEC 14496-10 Advanced video coding (AVC) standard. SVC work was categorized as "phase 1" or "phase 2", depending on whether the work related to the recently-designed initial SVC amendment or to a potential future further SVC extension.

Opening remarks:

· IPR policy reminder

· Professional profiles – follow up work on reference software and conformance

· SVC phase II – work areas included investigation of bit depth, color gamut, and chroma format scalability and fine-granularity scalability

· Multiview video coding (MVC) was a major project underway, with the goal of finishing the amendment text for ISO/IEC as an output of this meeting
· Corrigendum work is needed, and was a major priority for this meeting
Further work and additional needs on the development, standardization, and maintenance of the base specification and the recently-completed SVC and professional profiles, and of associated reference software and conformance specifications was noted.
The chair remarked that there were few late document uploads this time, and that the submitted documents seem to be generally adhering to the JVT guidelines in terms of formatting, filenames, etc., which is a good development, although further improvement (particularly in the formatting conventions) is still needed. The JVT operating rules on that subject have helped.
2.3. JVT communication practices

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

These can 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

Information about the meeting, including participation registration information, had been made available at http://mpeg.tnt.uni-hannover.de/index.php.

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@itu.int or garysull@microsoft.com).

The JVT work was suspended during plenary sessions of the ISO/IEC JTC 1/SC 29/WG 11 (MPEG) parent body.

Some “break-out group” (BoG) side activities and informal study efforts were conducted during the meeting. Documents produced by break-out group activities (if any) are listed in this report with the abbreviation “BoG” and are suffixed with "-B".

Note that the JVT has agreed that no late-uploaded (non-AHG-report, non-liaison, non-verification) contribution will be presented without having a minimum of 4 non-affiliated JVT participants from different organizations recorded by name as supporting the allowance of such a presentation, in addition to a consensus of the general JVT membership to allow the presentation. Additionally, the provider of a presented late contribution must send an email apology to the JVT email reflector.  Additional details on this topic are described elsewhere in this report.
2.5. Administrative documents
Administrative & AHG report topics

JVT-AB000  List of documents of Hannover meeting

JVT-AB001 (AhG) [G. J. Sullivan, J.-R. Ohm, A. Luthra, T. Wiegand] AHG Report: Proj mgmt and errata

JVT-AB002 (AhG) [T. Wiegand, K. Suehring, A. Tourapis, T. Suzuki, G. J. Sullivan] AHG Report: JM text, ref soft, bitstream, conf

JVT-AB003 (AhG) [H. Schwarz, J. Vieron, T. Wiegand, M. Wien, A. Eleftheriadis, V. Bottreau] AHG Report: JSVM text, S/W, conf

This document presented the report of the AhG on JSVM text, JSVM software, and conformance.

The text of the Joint Scalable Video Model was not modified relative to JVT-X202 (JSVM-11).

The JSVM software has been improved relative to JVT-Y211/JVT-Z203. Known bugs have been fixed. Adoptions of the last JVT meeting and some new features (which were missing) have implemented into the software. The latest version of the JSVM software is JSVM 9.13.1 (CVS tag: JSVM_9_13_1).

Changes relative to JVT-Y211/JVT-Z203 (CVS tag: JSVM_9_12_2):

· Several bug fixes

· derivation of intra prediction modes in AVC rewrite mode

· direct mode in enhancement layers

· field picture coding (base layer only)

· Several (minor) corrections related to decisions of the last JVT meeting in Geneva

· prefix NAL unit syntax

· removal of filler prefix NAL units

· fix in residual upsampling

· derivation of RestrictedSpatialResolutionChangeFlag

· I_BL mode in loopfilter of MBAFF frames

· border extension before intra upsampling for interlaced

· Correction of setting level_idc in encoder (included added support of level 1b)

· Full support of scaling matrices in encoder and decoder (including spatial & SNR scalability and including a new encoder option for specifying scaling matrices)

· Full IPCM support in encoder and decoder (including spatial & SNR scalability)

· Correction of DPB implementation in decoder in particular regarding MMCO commands for field pictures (more or less completely rewritten)

· Modification of coding order of pictures in encoder in particular for low-delay configurations (supports "real" low-delay coding)

· Encoder support for (high-delay) hierarchical P pictures

· Encoder and decoder support for long-term pictures (requires smaller DPB for hierarchical coding structures)

· Configuration file parameter for specifying the profile

· Check of profile constraints added in encoder

· Check of several level constraints added in encoder

· Maximum number of motion vectors

· Minimum block size for bi-prediction

· Maximum slice size for Scalable Baseline & Scalable High profile

· Support of interlaced coding tools (frame_mbs_only_flag == 0)

· Support of CABAC & 8x8 transform in Scalable Baseline

· Some corrections in software manual

Required additions/corrections for future version:

· check/correction of SNR scalability with Mbaff frames (currently this is considered as spatial scalability in the software)

· 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?)

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

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

Further desired improvements of the software:

· general improvement of encoder structure, including

· using same functions for P and B pictures ("key" and "non-key" pictures)

· using same functions for "slice mode"

· combine "motion estimation", "motion compensation", and "residual encoding"

· 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"

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 the table below. 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 omitted 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 conformance document "Draft conformance testing for SVC" was submitted as JVT-AA205. A revised version of the conformance draft was provided as input to this meeting as document JVT-AB023.

JVT-AB004 (AhG) [A. Segall, T. Wiegand, Y.-J. Chiu] AHG Report: SVC bit depth, color gamut, and chroma format

This contribution reported on activity for SVC bit depth, color gamut, and chroma format.  The mandates of the AhG were:

 –
Identify applications

–
Work out suggestions for detailed needs

–
Find/create test material

–
Study bit-depth reduction techniques, e.g., tone-mapping tools

–
Study color space and/or gamma conversion requirements

–
Study combined spatial and bit depth scalability

–
Define experiments and test conditions

–
Investigate software and text modification needs

–
Identify complexity issues

There was no activity reported on the reflector.

It was noted that there was one relevant input contribution on the topic: JVT-AB029.

The AhG recommended the following:

· To review related contributions during the meeting

· To continue the AhG

JVT-AB005 (Ahg) [H. Kimata, A. Smolic, P. Pandit, A. Vetro, Y. Chen] AHG Report: MVC JD & JMVM text & software

At the Geneva meeting, JVT established the AhG on MVC JD and JMVM text and software with the following mandates: 

1. Collect comments on draft, perform necessary editing and delivery.

2. Maintain JMVM and JD document and collect comments on the text.

3. Coordinate JD/JMVM software integration

4. Coordinate bug-fixing process for the JD/JMVM software

5. Maintain JD/JMVM software manual

The JMVM8 and JD7 were submitted to JVT as JVT-AA207 and JVT-AA209, respectively. 

The JMVM8 text reflected changes described in the following contributions: 

· JVT-AA028 [Huawei] Comment on Motion Skip

· JVT-AA031 [LG] High level syntax for motion skip mode

· JVT-AA047: Breakout Group Proposal for JMVM Motion Skip

It was reported that there had been several major changes made to the JD7 text. The changes were a result of input contributions and break-out group discussions during the Geneva meeting. The most significant changes are summarized below.

· Comments on JD [Ref: JVT-AA020 / JVT-AA021 / JVT-AA033 / JVT-AA046]

· Level limits and decoding resource requirements not be specified in terms of the number of views 

· Bug fix to signal idr_pic_id in slice header (revised condition in 7.3.3 slice header syntax)

· Added text for SPS/PPS activation, NAL unit order/associations, detection of first VCL NAL unit

· Bug fix in NAL unit header SVC MVC extension syntax – no need to advance 3 bytes

· Remove max_num_view_dep

· Apply decoding process for POC independently for each view

· RPL construction process with discarded view components (text added to H.8.2)

· Remove RPL construction for anchor pictures (text removed from H.8.2.1)

· Specify sub-bitstream extraction for more than one target view

· For sub-bitstream extraction, added specification to ensure base view in output. 

· Assign SEI payload types

· New SEI Messages

· JVT-AA034: Non-required view component SEI

· JVT-AA035: View dependency change SEI and operation point not present SEI

· Other changes:

· Aligned the structure of the syntax and semantics subclauses in Annex H to the base spec – therefore, the syntax and semantics of NAL unit header extension and subset SPS, and the semantics of slice header, have been moved to Annex H.

· Updated Table 7-1 for description of different NAL unit types as well as VCL and VCL NAL units categarization, made corresponding changes in the base spec and Annex G.

· Added some new definitions, namely anchor access unit, anchor view component, decoded view component, IDR picture, IDR view component, inter-view prediction reference, inter-view reference index, non-anchor access unit, non-anchor picture, non-anchor view component, and reference picture. Removed the definition of V-IDR picture as it turned out to be useless in the new context. Also updated some of the existing definitions. Renamed inter-view only reference picture to inter-view only reference component.

· Updated NAL unit extension syntax (the order of syntax elements and name of the reserved bits syntax elements have been changed) and semantics, including some bug fixes (e.g. the first bit of the NAL unit header exttension shall be 1 for SVC and 0 for MVC, but was the other way round).

· In the subset SPS syntax, one bit equal to 1 was added before the syntax strucutre seq_parameter_set_mvc_extension( ), to make the subset SPS syntax compatible to the SVC subset SPS syntax specified in Annex G.

· Fixed the conditions related to slice_type in the ref_pic_list_reordering( ) syntax table.

· Updated semantics for SPS MVC extension syntax elements and specified the persistence and accuracy of these syntax elements.

· Updated the reference picture list reordering semantics with both editorial improvements and bug fixes – the bugs are related to the use of syntax element num_anchor_refs_lX[ i ].

· Updated the text for the reference picture list construction process, with both editorial improvemens and bug fixes – the bugs are related to the use of syntax elements num_anchor_refs_lX[ i ], anchor_ref_lX[ i ][ j ], num_non_anchor_refs_lX[ i ], and non-anchor_ref_lX[ i ][ j ] in subclause H.8.2.1.

· Updated the specification of the Multivew High profile regarding restriction to the base view bitstream and definition of the conforming decoders.

· Added exentions to semantics of AVC and SVC SEI messages (mainly regarding being not included or included in an MVC scalable nesting SEI message).

· Changed the name of scalable nesting SEI message to MVC scalable nesting SEI message to avoid using the same name as the one for SVC, and updated the semantics.

Some remaining open issues related to the JD text include:

· Revisit limit of 16 on max decoder frame buffering

· Review following text

· SPS/PPS activation, NAL unit order/associations, detection of first VCL NAL unit

· Sub-bitstream extraction process

· All level limits

· Semantics of profile, level and HRD parameters etc. in SPS and subset SPS and whether to signal additional sets of profile and level in SPS and subset SPS

· Various editing notes in the text need to be resolved

· Consider relevant SVC errata [JVT-AA025]

The JMVM8 software had been delivered to the group on 6 June 2008 as JVT-AA208. This release contained:

· High-level syntax changes to accommodate adoptions related to motion skip tool
· Software improvements and bug fixes

The JD reference software had also been produced, which reportedly corresponded to the JD text, i.e., no block level coding tools. This software was delivered on 6 June 2008 as JVT-AA212.

Some software issues that still need to be addressed were reported to include:

1. Output order of views is not sequential or parallel

2. Prepare validation scripts (work in progress)
3. Provide support GOPsize=1 (with motion skip & IC)

4. Trace file support for arbitrary view_id assignments

The AhG recommended

1. To consider the input to this meeting in preparing future versions of the JMVM and JD

2. To improve the manual created for the JD/JMVM software

3. To follow the same software integration guidelines present in JSVM (repeated below)

JVT-AB006-M (AhG) [Y. Chen, S. Gao, Y.-J. Jeon] AHG Report: MVC JMVM coding tools

The mandates of this AHG reported in the previous meeting are reused here.  

· Investigate simplification and improvement of current JMVM coding tools (IC and motion skip)

· Investigate techniques for single loop decoding to reduce complexity starting with motion skip

· Investigate approaches for enhancing MVC coding efficiency using spatial downsampling

· Investigate low-complexity methods for mobile stereoscopic 3DTV applications

· Investigate other potential approaches to achieving enhanced MVC capability

· Coordinate software, test material, and experiment conditions for these techniques

· Evaluate performance of enhanced MVC proposals (including CAVLC operation in particular)

No email messages were reported to have been exchanged on this topic on the reflector.

The only contribution identified by the AHG as relevant to this AHG in this meeting was JVT-AB030.

The AHG recommended to review this contribution and to discuss the mandates and the need for having such an AHG in the future.

JVT-AB007-M (AhG) [G. J. Sullivan, A. Rodriguez, S. Narasimhan] AHG Report: Splicing operation

2.6. Closing session notes

NOTES NEED UPDATING:

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

The JVT thanked its ITU-T Q.6/16 parent body for hosting the 27th JVT meeting.

The meeting was closed at 12:45 p.m. on Tuesday 29 April 2008.
2.7. JVT liaison communications and parent-body communications
The JVT did not receive formal liaison communications at this meeting.  However some JVT contributions were originated as National Body input liaison contributions to the WG 11 parent body as discussed below.

JVT-AB014 / M15538 [DVB TM-AVC] Incoming LS to WG 11 on Constrained Baseline
This document was an incoming liaison statement from DVB TM-AVC regarding constraints on AVC Baseline profile.
DVB TM-AVC indicated that they are pleased to learn that ISO/IEC JTC 1/SC 29/WG 11 has studied the references to using H.264/AVC in DVB applications, as specified in ETSI TS 102 005 and ETSI TS 101 154.  They reported that these specifications have included the option to use H.264/AVC coding since 2005.
They indicated that they welcomed our provision of the "constraint_set1_flag" syntax element of H.264/AVC, to permit a hierarchy of strict supersets and subsets between the High, Main and Baseline profiles.  This strict hierarchy was reported to be important in DVB applications, e.g. to ensure that bitstreams broadcast to mobile receiving devices may also be decoded by fixed SDTV or HDTV receivers.  They stated that they are therefore happy to confirm that they have chosen to utilize the "constraint_set1_flag" syntax element, for the reasons explained in Annex A (informative) of TS 102 005.  The relevant extracts were reproduced in the contribution, for our convenience.
The document does not directly address the topic of whether the JVT should define a "constrained baseline" capability or profile.
JVT-AB015 / M15554 [3GPP TSG SA4] Incoming LS to WG 11 on Constrained Baseline
This documents was an incoming liaison statement from 3GPP TSG-SA4 regarding constraints on AVC Baseline profile.

They report that they have indeed adopted AVC into four of their services:  Packet-switched Streaming service (PSS), Multi-media Messaging Service (MMS), Multicast-Broadcast Multimedia Service (MBMS), and Multimedia Telephony Service for IMS (MTSI).
They report that they have examined their records and document archive, and there were two major motivations for asking that bitstreams be compatible with both Main and Baseline profiles:

· there was a significant desire for broad bitstream interoperability, in particular that bitstreams generated in or for 3G services should be broadly playable;  specific mention was made of the desire to be able to play streams on set-top boxes and similar devices, which they expected would be Main profile;

· the tools that are present in Baseline but not in Main were mostly targeted towards error resilience, and in the environments in which errors do not occur, they add complexity without returning value.

Following on from point (a), they reported that they had some thought that in the future they might want to use Main profile (as terminals become more capable), and having the streams be Main-profile compatible would ease such an introduction.
Taking into consideration the following:

1) that the AVC profiles do not ‘nest’, that is, bitstream compatibility with one profile cannot be taken as implying compatibility with another;

2) that there is no ‘compatibility list’ provided to indicate the compatibility of a bitstream with multiple profiles (other than the constraint_set flags);

3) that 3G bitstreams are reportedly probably most naturally considered as Baseline streams;

4) that the JVT provided the means to signal compatibility with more than one profile, in the part of the specification where profiles are signaled;

they reportedly decided to ask that bitstreams be marked as Baseline, compatible with Main profile.  They reported that they did not see any other way of doing this, and the way chosen used indicators provided in the AVC specification at the level of the signalling of profile and level.  (For historical reasons, 3G specifications are reportedly written in terms of the decoder rather than the bitstream, but it was asserted to always be clear that decoders may exceed these requirements in any way.)
They reported that they appreciate the recent definition of a name for these bitstreams that are bi-compatible (“constrained baseline” streams).  They indicated that they are not sure how to further improve the situation, as they are concerned that any change of signaling (e.g. to introduce a list) or profile (e.g. to introduce a new profile indication) could lead to incompatibility with existing terminals or bitstreams.
In summary, for our immediate purposes, the document indicates that they are pleased to have a definition of the "constrained baseline" name for a bitstream/capability class.  It does not directly address the topic of whether the JVT should specify this configuration to be a profile (other than to say that they do not want a change of signaling – which no one was ever contemplating in any case).
Discussion of "Constrained Baseline" issue
In JVT discussions of JVT-AB014 and JVT-AB015 and the issues surrounding this topic, there was a desire expressed by the group to define a new Constrained Baseline profile corresponding to the capability/bitstream class currently drafted in the draft corrigendum as "constrained baseline".  The envisioned benefits of defining such a profile would be
1) to enable implementations of the subset of capabilities currently-specified in these widely-deployed external standards to claim conformance to a profile of the standard by specification of a conformance point that corresponds to the capability set defined in these standards, and
2) to enable additional external specifications to specify selection of a profile of the standard which corresponds to a maximal compatibility subset of the capabilities of the existing profiles

3) to enable the specification of the video surveillance MAF in WG 11 to specify selection of this profile.
It was clear in this discussion that definition of such a profile would not involve any new value of profile_idc (or any other change of syntax relative to what is found in the DCOR as the definition of "constrained baseline"). This new profile should presumably be specified by the amendment approval process in ISO/IEC and the AAP process in ITU-T.  ITU-T Consent could be achieved in October 2008 or February 2009.
Regarding the text of the DCOR, the group suggests leaving it as previously drafted, so that the new amendment would only need to modify the text to add the use of the terms "profile" and "conformance".
Agreed (to be coordinated with WG 11).
JVT-AB016 / M15711 [ATSC] Incoming LS to WG 11 on AVC Profiles

The ATSC reported that it is developing specifications for a new service to deliver video to mobile and handheld devices, known as ATSC M/H. A tentative decision has reportedly been made to employ AVC coding, Baseline Profile at level 1.3, with one picture format of 416 by 240 luma samples (WQVGA), with frame rates from 12.0 to 30 fps. These choices were made based on input from device manufacturers who indicate they can support early market entry of a large number of receiving devices.
Broadcasters have reportedly expressed interest in transmitting higher resolution (up to wide SDTV) pictures over ATSC M/H. A tentative decision has also reportedly been made that higher resolution may be handled by use of SVC.
However, concerns have reportedly been expressed that by restricting the video tools that may be used (e.g. no 'B' frames), and relying on SVC as a path to higher resolution, some inefficiency may be designed in that could lead to a long term under-utilization of precious data bandwidth. Before decisions are final, broadcasters would reportedly like to better understand the consequences to eventual bit rate possibilities.

ATSC would welcome any information that MPEG could provide to them as to the possible increased efficiency (compared to Baseline Profile, Level 1.3, 416x240 pixel image format constrained for SVC) that could be obtained by choosing a set of AVC tools that would give us more efficient coding (e.g. use of 'B' frames, weighted prediction, directly coding wide SDTV vs using SVC, etc.).

ATSC would like to reference a specific MPEG AVC Profile in the M/H specification. If a set of AVC tools that do not fit within an existing AVC Profile are the best solution for the M/H application, they ask if MPEG would consider defining a new Profile that ATSC could reference in its standards. If such a new profile option would be considered, they ask in what time frame this work could be completed.
Remark: It was suggested that the context of the intent was that picture aspect ratio would always be approximately 16:9, always have approximately square luma samples, and always be "progressive" scan.  Further, it was suggested that the desire would be to have standardization completed in WG 11 and ATSC by the end of 2009, and to have devices actually deployed by that time.  It was suggested that the total bit rate for the low-res and SD video might be about 0.5 Mbits/s.
Basic aspects of contribution:

· Interest in greater coding efficiency than Baseline
· Initial focus on 390-macroblock pictures, with longer term interest in SD
· Some interest in SVC
Suggestion: Respond saying:

The use of the High profile may be appropriate. Our understanding is that very low cost, low power decoder implementations of the High profile are already available in the marketplace.  For example, we have located product announcements for High profile decoding such as:

· an implementation for 1920x1080p60 decoding that uses 160 mW,
· an implementation quoting 1080p using 120 mW,
· a reference to 3.5G and 4G mobile implementations of high bit rate High profile 1080p decoding in 2009-2011,
· an announcement referring to HD decoding using 45mW,
Further such information should be discoverable with somewhat more study. Note that support for 1920x1080p60 would include support for a sample processing speed ratio that is higher by a factor of more than 40 relative to the requirements for 416x240x30.
Regarding compression capability, some information that we have received suggests that about a 40-60% bit rate savings for use of High profile rather than Baseline profile might be expected for material such as the 416x240 use that they describe (e.g., per JVT-N014 of Jan 2005, and we note that encoding technology for use of High profile features has advanced substantially further since that time).
If the High profile does not meet the needs of your application, we are prepared to collaborate further with you to study the subject and take appropriate action as necessary.  Although we suggest that no new profile specification should be needed, in the event that this initial assessment is incorrect, the ISO/IEC approval process (and typical parallel ITU-T approval processing) for a new profile specification would ordinarily take 1-1.5 years after the decision to create a new profile and the determination of the detailed requirements of the profile design.
Selection of the High profile for lower resolution use would not preclude the use of scalable video coding (SVC) with this lower resolution video as the base layer, as the AVC specification includes a Scalable High profile that is specified to operated in that fashion.

We encourage further study and communication regarding the detailed application requirements, such as bit rates, image sizes, frame rates, etc. for the combined usage scenarios for the SD delivery in conjunction with WQVGA over ATSC M/H.
Agreed (to be coordinated with WG 11).
3. AVC base specification, errata, and related topics

The latest prior errata reporting status was provided in XX.
JVT-AB010 / VCEG-AI07 (Errata) [HHI] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

This contribution contains various errata comments that were submitted as ITU-T AAP Last Call comments.  Notes on particular topics in the contribution are provided below.

Regarding MMCO = 3, just delete "short-term" and add "(equal to 3 or 6)".  In the following NOTE that contains "shall"s, change the "shall"s to "must"s and pluralize "field" at the end of the NOTE, and rephrase the extra NOTE.

JVT-AB011 / VCEG-AI08 (Errata) [Microsoft] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

This contribution contains various errata comments that were submitted as ITU-T AAP Last Call comments.  Notes on particular topics in the contribution are provided below.

Comment 5(c): Seems to only be an issue when using Tools->Options->View-All, so it may not be necessary to fix.

Comment 5(k): Specify that the decoder shall ignore the content of the SEI message in those cases.

Comment 5(m): Re-examine aspects relating to "overscan", including in particular "do neither use".

Comment 5(n).i: We may have too many cases like that to try to fix them all, and in this case you can include the opening parenthesis in the search.

Comment 5(n).iii: May have already been fixed.

Comment 5(o): Maybe that's OK as-is.

Further details to be addressed in editing work.

JVT-AB012 / VCEG-AI09 (Errata) [Sony] ITU-T AAP Last Call comments on H.264(2007)/Cor.1

JVT-AB013 / M15558 (Errata) [JNB of WG11] WG 11 NB comments on ISO/IEC 14496-10:200X/DCOR1

JVT-AB021 (Prop 2.2/3.1) [K. Kazui, A. Nakagawa, S. L. Bhavani, S. Kobayashi (Fujitsu)] Modification of POC type 1 specification

JVT-AB036 (Errata 2.2.1/3.1) [Y.-K. Wang (Nokia)] SVC errata items

4. Scalable video coding (SVC)

4.1. SVC bit depth, color gamut, and chroma format scalability
JVT-AB029 (Req 2.2/3.1) [Y.-J. Chiu, H. Jiang, Y.-T. Peng, L. Xu (Intel)] Requirements for scalable video coding: color gamut scalability and bit depth scalability

This document considers a new application scenario for video coding in which color gamut scalability of consumer electronics product is asserted to be desired. The architecture of such a system design was presented, which includes modules of color gamut compression and color gamut expansion to achieve the color gamut scalability in the framework of SVC. Suggested requirements for color gamut scalability were described, and preliminary results that aim to demonstrate the benefits of the wide color gamut video at the receiver sides were shown. The document also suggests that higher bit depth formats are required for the video conveyed in the enhancement layer to increase the description of the level of color fidelity contained in the wide color gamut video.

Remark: Part of the asserted motivation is a quality assurance motivation, as opposed to an interoperability enabling motivation.  Some systems will do a good job of gamut mapping if they receive out-of-gamut colors (and some will not) – that seems like a question of product quality assurance motivation rather than interoperability-enabling standardization motivation.

Counter-remark: But there is an issue here of trying to deploy new technology into a domain in which there is widespread use of existing technology that was not designed to accommodate the presence of the new signals.

The proponent indicated that there is a waste of bandwidth associated with sending wider color gamut representation to a limited-gamut receiver.

Question: But how much of a waste is that?  Most scenes don't contain those extreme colors, and even for those that do, how many bits would be saved by mapping them to a narrower color gamut before encoding?  Response from proponent: This is scene dependent – the bit rate savings potential may need study.

Envisioning a greater future emphasis on 4:4:4 coding and increased bit depths, the proponent indicated that the difference may become more important in such scenarios.

Examples were shown of pictures that look different, where the difference was asserted to be due to the limited gamut range of the BT.709 color primaries, coupled with a poor use of mapping (i.e., component-by-component clipping rather than proper color mapping) prior to limited-gamut display.

It was suggested that it would be preferable to design a transmitting system to perform the color mapping gamut limitation prior to encoding as a base layer, and then send the differences that extend the color gamut range as an enhancement layer.

Color gamut scalability had already been included in the scope of the relevant AhG work area.

Remark: Some of the demonstrated differences seem to have to do with 4:2:0 sampling rather than color gamut range.

Remark: We could offer a package of scalable features that would provide an enhancement of the sort that could not be provided by only increasing the bit rate/fidelity of the same representation.  Consider:

· extended gamut

· increased bit depth

· tone mapping

· 4:4:4 enhancement of 4:2:0 or 4:2:2

Remark: Such an enhancement layer could be a separate business model as well as a separate enhancement bitstream.

Remark: What is the application? Responding remark: Potentially, optical disc (e.g. Blu-ray).

Remark: Why would such an application need scalability?  Could someone just fit an extra single-layer bitstream on a Blu-ray disc.

JVT Disposition: Further study the requirements and determine the level of industry interest in such a scalable approach to delivery of these features.
4.2. SVC Conformance

JVT-AB023-L (Draft) [V. Bottreau (Thomson), A. Eleftheriadis (Vidyo)] SVC conformance testing

This contains changes proposed by the editors relative to JVT-AA205 (WG 11 N9755, no formal status in ITU-T), which was the output status of the previous meeting.
Section numbering was corrected to start at 30. Some corrections and updates about particular bitstreams were provided.
Latest bitstream collection status: 55 (75%) of the total of 73 planned bitstreams are available; another 7 bitstreams (10%) are expected to be delivered imminently. More verification of bitstream validity is desired (only verified by JSVM)
Preparation of DoCR to be done.
4.3. SVC JSVM software coordination

5. Multi-view coding (MVC)

5.1. Comments on JD

JVT-AB020 (Prop 2.2/3.1) [Y.-J. Jeon, B.-M. Jeon (LG)] MVC comment on JD

This contribution provided a comment on the MVC JD7.0 that was asserted to be editorial. It was asserted that the current specification does not clearly specify the decoding process of all the view components of the access unit. To clarify and specify the decoding process of all view components of the access unit, a comment describing the decoding process according to VOIdx (view order index) is presented.
JVT Disposition: The proponent was asked to work with the editors to clarify the text as necessary (without technical change). Done.
JVT-AB022 (Prop 2.0) [J. Huo, Y. Chang, M. Li, H. Yang (Xidian Univ.), S. Lin, S. Gao, L. Xiong (Huawei)] Comment on MVC JD 7.0

Two comments on the MVC JD7.0 were provided in this contribution. The first proposed change was related to the view dependency change SEI message, and a modification was proposed that was asserted to relate to compatibility with the sequence parameter set MVC extension.

IPR status clarification (verbal): The IPR declaration (box 2.0) in the contribution applies to both contributing organizations.
The first proposed change was to replace the lower index of a "for" loop – changing it from 0 to 1 (skipping over view 0).  View 0 is the base view, which does not have dependencies, so its inclusion in the syntax loop was concluded to be an error.

JVT decision: Adopted (excess "{ }" curly brackets around single statements in syntax table will also be removed).

The second proposed change was related to the non-required view component SEI message, and a derivation method was proposed for the decoder to derive the non-required view component so that the explicit transmission of the SEI message for every related access unit could be avoided.
It was proposed to suggest that encoders not express dependencies in non-required view SEI messages that would be redundant under the assumption that decoders will be able to infer those dependencies (by recognizing conditions establishing which other components are non-required components, so that the transmission of redundant information can be avoided).

Concern: Dependency is made from SEI messages of other access units. Deriving the information at the decoder may not be simple and require dependency information beyond the SEI message itself.

Remarks: Proposal is to encourage not sending some SEI messages by depending on inferred relationships established from SEI messages of other access units.  It was commented that some of these relationships that would need to be inferred might not be so easily derived.  It was further commented that the current SEI message semantics would already allow such information to be inferred by a decoder – the text just does not include any remark pointing out this fact.  Remark: The degree of redundancy expressed by use of the existing SEI message is already under the control of the encoder.
Suggestion: Have off-line study [Miska, Ye-Kui, and proponent] to consider whether providing only some additional non-normative remarks to point out what the decoder may be able to infer when some information is not directly expressed in the syntax.  This discussion was held, and the subject was then further discussed by the group as a whole.

After this off-line study, some text suggested by the proponent was discussed.
Remark: This is about encouraging decoders to derive a relationship that they can already derive if they wish – so it may not be necessary to explicitly point out that this is possible.

Question: How much coding efficiency improvement would result from the encoder not sending redundant expressions of dependencies? It seems to be a very small amount of bits.  Remark: And it is not easy to describe this extra dependency derivation.
Remark: There may actually be a benefit in terms of loss resilience and simple design functionality by simply having the minor degree of redundancy in the bitstream.
Although the proposal may be valid in the abstract sense, the foreseen benefit seems very minor, the envisioned decoder processing would need to become more sophisticated and possibly less robust, and when considering the need to finish the specification so quickly, it seems most prudent not to take action in this regard.
JVT-AB024 (Prop 2.2.1/3.1) [Y. -K. Wang, Y. Chen, M. M. Hannuksela (Nokia)] Comments to MVC JD 7.0

This document proposed to 1) remove the active view information SEI message from the MVC specification, and 2) address extraction of SEI messages in the sub-bitstream extraction process, which was not addressed in the latest MVC draft.
On active view information SEI message: It was proposed to remove the active view information SEI message. This SEI message was designed be included in the bitstream to indicate which views are the target output views, such that the target output views can be known from the bitstream. However, if the same MVC bitstream is used at a different operation point, then it was asserted that the content of the SEI message must be changed. It was asserted that this implies that for multicast with receivers using different operation points, some network elements between the sender and the receivers must change or insert active view information SEI messages into the outgoing sub-bitstreams. Due to this reason (among others), it was reportedly decided not to use this means to derive the set of target output views in the HRD specification in the MVC JD. 

Suggestion: In the semantics of the SEI message, we can indicate that target view information may be conveyed by other means determined by the application, and that the determination of what to do in response to the content of the SEI message, if present, is determined by the application.

Suggestion: Remove the SEI message, specify that the target output views are determined by the application (by means not specified in this Specification) and that in the absence of any selection of target output views by the application, there shall be one target output view which is the base view.  JVT decision: Agreed.

Definition of "target output view" needs editing work to express that well.  Revisit.

Also add remarks as necessary to other new SEI messages, in the spirit of what is stated for, e.g., the film grain characteristics SEI message, that the actual decoder response to the SEI message is not normatively specified.  JVT decision: Agreed.

On the sub-bitstream extraction process: The extraction process proposed in the editors' input (JVT-AB028) does not address SEI messages. In our opinion, all the information needed for possibly further bitstream subsets, e.g. picture timing and buffering period SEI messages, should be retained after extraction and the extraction process should be appended accordingly. A note could be added to state that real applications can do extraction in other ways, e.g. to keep only those SEI messages required for certain operation points that are likely to be used. JVT decision: Agreed.
JVT-AB028 (Draft) [A. Vetro (MERL), P. Pandit (Thomson), H. Kimata (NTT), A. Smolic (HHI), Y. -K. Wang (Nokia)] Editor's Input on MVC

This document included editors’ input on the draft MVC specification. An important addition was the signaling of HRD parameters for bitstream subsets, along with related changes to the HRD subclauses. Other revisions include changes to the MVC scalable nesting SEI to enable signaling of HRD parameters. Some topics reported as bugs in the sub-bitstream extraction process had also reportedly been resolved, the semantics of SPS extension had reportedly been clarified, and some definitions had been added.
Regarding HRD, the MVC editors recommended that the approach documented in this contribution be adopted.
It was recommended that the revisions in the attached document be reviewed in detail in preparation for JD8 output.
The contribution was reviewed, various minor issues (typographical formatting, use of "if" versus "when", a space preceding a syntax structure parenthesis, etc.) were noted and recorded by the editors to be addressed.

JVT decision: Adopted (including suggestions described in included Powerpoint presentation deck – with minor modifications as recorded by the editors during the review) with number of views and max_dec_frame_buffering issues dealt with as discussed below in section on JVT-AB035.
5.2. MVC profiles

JVT-AB035 (Prop Prof 2.0/3.1?) [H. Kimata (NTT), T. Nomura (Sharp), H. Nakamura (JVC), T. Itoh (Fujitsu)] On Multiview High profile

A revised version will be uploaded to clarify the IPR statement status.

Target applications and comments on the related requirements of level constraints of Multiview High Profile were presented, relative to the current MVC draft.
Target applications for Multiview High Profile were discussed.  Target applications were described as interactive video applications, such as panorama video and FTV / free viewpoint video, as well as multi-view 3D video.  In addition, it was discussed how to use MVC in those applications, and parameters such as the number of views were discussed.  Based on these parameters, comments were made on the level constraints of Multiview High Profile, relative to what is specified in the current MVC draft.
Particular points raised in the contribution:

· Requirements on the number of views to be decoded (see presentation slide with that title).  Addressed by actions noted elsewhere.

· Limitation of 16 on max_dec_frame_buffering. Is this an expression of a limit on a capacity of storing pictures (each of which may contain multiple view components) or is it a limit on a capacity of storing view components?  Remark: In the current draft, it is the latter.  Let's keep that convention.  This becomes part of the discussion of structuring of level definitions.  Revisit.

· The value of num_views_minus1: In H.7.4.2.1.4 (Sequence parameter set MVC extension semantics), it was reported that there is a NOTE 2 for num_views_minus1, as follows: "NOTE 2 - This value should be changed by the sub-bitstream extraction process as specified in subclause H.8.3 to correspond with the exact number of views in a bitstream subset." Because NumViews reportedly affects the level constraints, it was suggested to change this to a normative specification. Remark: this syntax element should be understood to express an upper bound rather than an exact representation of the characteristics of the bitstream subset.  JVT decision: Agreed – clarify in text.
Question: Should we make this a u(n) rather than a ue(v) to enable changing the value without changing the coded number of bits (with n-1 signaled)?  Remark: Wait – a loop counter depends on this value and the specified process will not work correctly if the value is changed.
Conclusion: So the quoted NOTE should be removed.  JVT decision: Agreed.
Question: Change num_views_minus1 to num_views_minus2? No.
· The value of level_idc: Do we allow changing the value of level_idc by the sub-bitstream extraction process? Revisit.

· Calculations in the a) and b) level constraints: It was reported that there are calculations using mvcScaleFactor in a) and b) level constraints, as follows: Max( NumViews * PicSizeInMbs ( mvcScaleFactor * MaxMBPS, fR ). Does mvcScaleFactor apply to MaxMBPS?  If so, it was suggested to change this to Max( NumViews * PicSizeInMbs ( (mvcScaleFactor * MaxMBPS), fR ).  JVT Decision: Agreed.

· Calculations in the p) and q) level constraints: In the p) level constraint for VCL HRD parameters, NumViews is not multiplied for calculating BitRate[ SchedSelIdx ], however, in the q) level constraint for NAL HRD parameters, NumViews is multiplied for calculating BitRate[ SchedSelIdx ]. Clarification is needed if this is correct. JVT Decision: Agreed that this expression should not depend on NumViews, so condition "q" should be changed.

Suggestion: Any level definition for MVC should include capability of decoding at least two views of the corresponding type found as an ordinary AVC capability for the same level. This way the ordinary understanding of the capability associated with a level will still apply to the multiview case. (We did something like this in the SVC case.) Responsive remark from an editor: That's what the mvcScaleFactor does.

Suggestion: Add another dimension to level definitions to express view quantity capability, e.g., a level 3.2.x decoder can decode up to x views, where x is an integer greater than 1, with a DPB capacity that multiplies by x, max bit rate is R*(1+0.75*(x-1)) and CPB capacity C*(1+0.75*(x-1)), and limits on other things such as max_dec_frame_buffering may depend similarly on x.  When x is not provided for a decoder capability description, a value of 2 would be implied for x.  Revisit.

JVT-AB037-L (Info) [A. Vetro (MERL)] MVC Profile/Level Definitions for Stereo

This informative contribution highlights reported benefits of MVC for stereo applications relative to other options such as simulcast and stereo interleaving. The suitability of the currently defined Multiview High profile and corresponding level limits is also considered.

There has been increased momentum recently in the production of 3D content for cinema applications; for the most part, this has been limited to stereo content. There are also a variety of display technologies on the market that support 3DTV, each offering a different viewing experience and having different input requirements. More specifically, stereoscopic displays support stereo content and require glasses, while auto-stereoscopic displays avoid the need for glasses by rendering view-dependent stereo pairs for a multitude of viewing angles. 

There are also a wide range of standardization bodies and consortia considering 3D, including Blu-Ray Disc Association, ATSC, SMPTE and 3D@Home, to name a few. It was suggested that MPEG/JVT should consider opening up liaison communications with these bodies.

The current market needs for stereo content could be satisfied with MVC. This would also be an appropriate format for future extensions to support auto-stereoscopic displays, either with the existing Multiview High profile or a backward compatible extension that includes information such as depth as part of the format.

AVC "stereo video SEI" has stereo capability, but requires some system and decoder adaptation to support decoding. MVC bitstreams can be decoded by legacy decoders and can operate in legacy system designs (provided no buffering constraints are violated).

A hypothetical new Level 4.3 was suggested to be considered for MVC purposes (perhaps not taking into account the mvcScaleFactor).

When considering a simulcast approach, note that this doubles the full bit rate and CPB and DPB capacity requirements of the decoders.

Remark: Many devices already include full dual decoder capability for PIP support.

Liaison communication suggestion: Revisit.

5.3. MVC SEI

JVT-AB025 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for non-required view component SEI message

At the Geneva meeting, a non-required view component SEI message (JVT-AA034) was adopted into Joint Draft 7.0 of MVC. It specifies the view components that are not required for decoding a view. In this contribution, a showcase for the non-required view component SEI message was presented.
Example decoder operation was demonstrated with decoding of substantially fewer view components when the SEI message is recognized.

JVT disposition: The showcase is considered adequate to demonstrate the usefulness of this SEI message.
JVT-AB026 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for view dependency structure SEI message

At the Geneva meeting, a view dependency change SEI message (JVT-AA035) was adopted into Joint Draft 7.0 of MVC. It specifies the changes of the view dependency, and the changed dependency is a subset of the view dependency specified in the active sequence parameter set. In this contribution, a showcase for the view dependency change SEI message was presented.
Example decoder operation was demonstrated with decoding of substantially fewer view components when the SEI message is recognized.

JVT disposition: The showcase is considered adequate to demonstrate the usefulness of this SEI message.
JVT-AB027 (Info SEI) [M. Ji, Y. Chen, Y. -K. Wang, M. M. Hannuksela, H. Li (Nokia)] Showcase for operation point not present SEI message

At the Geneva meeting, an "operation point not present" SEI message (JVT-AA035) was adopted into Joint Draft 7.0 of MVC. It indicates those operation points that are no longer present after a certain point in bitstream order. In this contribution, a showcase for the operation point not present SEI message was presented.

The SEI message indicates that some view is not present in the bitstream.

Question: Is this SEI message to indicate a situation that should not actually intentionally occur (a decoder operating in an application with a selection of target views such that some selected target views are missing from the bitstream)?  Responsive remark: Perhaps – or perhaps this message is intended to be a way to try to prevent such a situation from happening or to enable the detection of such a condition as an error condition (e.g. when a system-level indication/negotiation establishes an expectation that is contradicted or indicated as an exception by the SEI message).  Remark: Some potential uses seem philosophically questionable, as this could be an SEI message designed to operate in a situation that perhaps should not actually be allowed to occur (i.e., a decoder operating with some selection of a target view that is not actually available in the bitstream).

Remark: A similar situation occurs for an SVC case, and there is a similar SEI message called a "layers not present" SEI message.  Responsive remark: When presented with a conforming bitstream, the SVC spec says to decode what is present, not to guess that because the (potentially perfectly conforming) bitstream has characteristics that differ from what the decoder has been designed to expect, the decoder can do something different from what the standard says that it shall do in response to the conforming bitstream.

Remark: The question appears to be, in some potential uses, whether a decoder might be allowed to act as if there is something wrong with the bitstream when the bitstream is actually a conforming bitstream, and whether we should supply information to help decoders in such situations to exhibit better behavior.  However, possibly there may be an indication/negotiation at the system level that the bitstream should have certain properties, or perhaps the SEI message can be the way to indicate the actual properties of the bitstream within the application environment.
The topic was further discussed. It was decided that such an SEI message is just a description of the characteristics of the (conforming) bitstream and that this ability to explicitly describe these characteristics appears likely to be useful in creating more robust decoders, by providing decoders with a description of the properties that the bitstream has (or should have if no data has been lost – which would enable a decoder to check whether the received data actually matches the described properties – such that a lack of a match would be an error condition).  As long as the semantics of such an SEI message do not specifically refer to enabling an intentional non-conforming bitstream state (i.e. they are only a description of the properties of a conforming bitstream), there should be no problem with defining such an SEI message.
The fact that the decoder should not be placed into a situation (e.g. by external means at the systems level) in which it expects some data to be present in the bitstream means that the availability of such SEI data that points out an absence of particular data subsets in the bitstream could be valuable in such a system environment as a check to ensure that external negotiations of bitstream properties match the internal properties of the actual delivered bitstream (or as the way established in an application environment to indicate what subset of the maximal set negotiated by external means at the system level is actually not present).
JVT disposition: The showcase is considered adequate to demonstrate the usefulness of this SEI message.
5.4. MVC JMVM

JVT-AB030 (Prop 2.2/3.1) [Y.-J. Jeon, B.-M. Jeon (LG), S. Gao, L. Xiong (Huawei)] Comments on JMVM 8.0

At the last meeting, a one bit flag, non_anchor_ref_lX_sample_pred_flag, was adopted to allow different view dependencies for inter-view sample prediction (ISP) and motion skip (MS). From this, the view dependencies for interview sample prediction and motion skip can be set differently.
When inter-view sample prediction is used for decoding, the dependency for interview sample prediction is referred. [referred?  what?]
On the other hand, when motion skip is used, the dependency for motion skip is referred. [what?]
That is, these two different view dependencies are used for different purposes. In the current SPS MVC extension, there is only one dependency for non-anchor pictures [what?]. Therefore two dependencies for interview sample prediction and motion skip should be derived from the non-anchor view dependency of SPS. However, the derivation process of the dependencies for interview sample prediction and motion skip is missing in the current JMVM text. This contribution suggests adding this process to the current JMVM text. [not understood]
ISP = inter-view sample prediction

MS = inter-view motion prediction

In some old JMVM, the dependencies for ISP and MS were the same. At the last meeting, there were proposals to change that, and a flag was created for the SPS.  Flag = 0 indicates not used for ISP but used for MS; Flag = 1 indicates used for ISP and may or may not used for MS.

Flag is called non_anchor_ref_lX_sample_pred_flag.

Remark: There may be an issue with common conditions or software, but not with the draft spec.  ISP is allowed for P views for non-anchor pictures, although that capability is not used in the common conditions.

Proponent wants to be able to determine if a particular view is used for MS.  Remark: Why? What is important to know, for single-loop decoding purposes, is only whether a view is used for ISP, not whether it is used for MS.

Off-line study to determine if there is a spec problem or a common conditions problem or a software problem and revisit to determine appropriate action.

5.5. MVC verification testing discussion
Revisit.
6. AVC reference encoding methods
JVT-AB031 (Ref soft 2.0/3.1) [W.-S. Kim, P. Pahalawatta, Z. Li, A. M. Tourapis (Dolby)] New Video Quality Metrics in JM reference software

JVT-AB032 (Ref soft 2.0/3.1) [P. Pahalawatta, A. M. Tourapis (Dolby)] Reorg of Error Resilient RDO in the ref software

JVT-AB033 (Ref soft 2.0/3.1) [A. Leontaris, A. M. Tourapis (Dolby)] Weighted Prediction Alternative to Adaptive Interpolation mechanisms

JVT-AB034 (Ref soft 2.0/3.1) [E. Maani, L. Liu, A. M. Tourapis (Dolby)] JM Reference Software Enhancements

7. JVT internal operating rules

JVT decision: The following clarifications/adjustments of JVT operating rules have been adopted.

The JVT decided that participants shall to refrain from long (=more than 4 Minutes) presentations of their proposal, if the results of their coding efficiency experiments have provided less than 2% bit-rate on average (or equivalently 0.1 dB gain on average).

Presentations should also not use "cherry picking" of results for summary reporting in abstracts and presentations. Summary reports must be true summaries – not highlights of best results while ignoring worst results.
Regarding late contributions: Due to our difficulties with a large quantity of late-submitted contributions at previous meetings, the JVT has agreed that for its next meeting, no late-uploaded (non-AHG-report, non-liaison, non-verification) contribution will be presented without having a minimum of 4 JVT participants (working for separate organizations other than that of the primary contribution author) recorded by name as supporting the allowance of such a presentation, in addition to a consensus of the general JVT membership to allow the presentation. Such support to allow a presentation is to be understood to not necessarily imply support of the adoption of the content of the late contribution, but only as a positive expression that the document should be allowed to be presented. Additionally, the provider of such a presented late contribution shall send an email apology to the JVT email reflector. This rule does not apply to material requested by the JVT at the meeting (e.g., reports of JVT-authorized "break out group" side activities).

For all contributions that have presentation material that is used to present them to the group (e.g., PowerPoint presentations), the presentation material should be provided along with the written contribution (within the same zip container file). PDF is preferred over PPT for presentations when the PPT filesize is large and there is no need for the slide deck to be editable by others.
All submissions must be made in JVT-Zxxx.zip format with the word docs, excel sheets and other information being in the zip container. The document must contain an abstract and be accompanied with an e-mail notification containing title, authors and abstract (identical to the one in the doc) which is no longer than 200 words and no shorter than 25 words and is written in 3rd person language in a manner that does not express endorsement of the content of the document.

On filenames inside of .zip containers – use a filename so that if someone takes the files out of the zip container, they would still know what contribution they came from. Every file (or directory) in the .zip container for document JVT-Zxxx should start with JVT-Zxxx. Example: JVT-Zxxx.doc (main document), JVT-Zxxx_presentation.pdf, JVT-Zxxx_results1.xls, etc.

When providing additional or revised files, do not include copies of files that were already included in the prior .zip archive for the same contribution and do not re-use the same filenames without adding revision numbers (r1, r2, etc.) – this saves us needing to worry about whether the files someone obtains with the same filenames are the same or different.

Independent verification (necessary for adoption of a proposal) is provided either through

a) independent implementation by 1 or more organization different than that of the proponent based on the textual description (after adoption, both decoder source code versions must be made publicly available along with one encoder version), or
b) providing source code to all CE participants prior to the meeting (CEs can only be joined at the meeting, when the CE is created. CEs are created at each meeting and last until the next meeting.)

Simply running binary executables provided by a proponent is not ordinarily considered independent verification. Source code should be provided and used, and the verifying party should invest a proper degree of effort to ensure that the “verification” they perform is a meaningful and professional study with significant depth rather than just a perfunctory procedural formality.

For every SEI message and every syntax element that are currently in the SVC/MVC draft, a showcase has to be provided in order to retain it in the JSVM/JMVM/JD. If such a showcase is not provided at the next meeting for an SEI message or parts of it, the SEI message or the respective parts will be removed from the JSVM/JMVM/JD. The source code and executables for the showcase must be made available.

When Core Experiments (CEs) are to be established, a first CE description should be available at the last day of the meeting (or at least within a few days). Changes of the CE description are only allowed until 3 weeks prior to the next meeting. These changes must be of evolutionary characteristic relative to the input documents on which the CE is based and must be agreed by those who contributed the respective input document(s) or be added as an option.
Contributions that are proposals of new technology that was not what was described as being tested in a CE (even if related to the tested technology) should not indicate that they are CE documents in their title and abstract.
8. List of AHGs established

The following JVT “ad hoc groups” (AHGs) were established to progress work on identified topics until the next meeting of the JVT.
THIS SECTION NEEDS UPDATING
8.1. JVT project management and errata reporting

Discussion: jvt-experts@lists.rwth-aachen.de
Chair: Gary Sullivan, Jens Rainer Ohm, Ajay Luthra, and Thomas Wiegand

Mandates:

· Collect errata reports on standards under management of JVT

· Coordinate overall interim JVT progress

· Prepare status information for JVT status reporting

8.2. JM Text, reference software, bitstream exchange and conformance

Discussion: jvt-experts@lists.rwth-aachen.de
Chair: Thomas Wiegand, Karsten Sühring, Alexis Tourapis, Teruhiko Suzuki, Gary Sullivan
Mandates:

· Maintain and update JM algorithm description text

· Maintain and update JM reference software and its usage manual

· Facilitate exchange of test bitstreams to aid interoperability testing

· Collect bitstreams for inclusion in (non-SVC) Conformance specifications

· Identify and correct problems in Conformance specifications and associated bitstreams

8.3. SVC JSVM text, software and conformance

Discussion: jvt-svc@lists.rwth-aachen.de
Chair: Heiko Schwarz, Jérome Vieron, Thomas Wiegand, Mathias Wien, Alex Eleftheriadis, Vincent Bottreau

Mandates:

· Edit and deliver improved JSVM text
· Coordinate JSVM software integration

· Coordinate bug-fixing process for the JSVM software

· Maintain JSVM software manual
· Plan, edit, and collect bitstreams for SVC conformance specification
8.4. SVC bit depth, color gamut, and chroma format scalability

Discussion: jvt-svc@lists.rwth-aachen.de
Chair: Andrew Segall, Thomas Wiegand, Yi-Jen Chiu
Mandates:

· Identify applications

· Work out suggestions for detailed needs

· Find/create test material

· Study bit-depth reduction techniques, e.g., tone-mapping tools

· Study color space and/or gamma conversion requirements

· Define experiments and test conditions

· Investigate software and text modification needs

· Identify complexity issues

8.5. MVC JD and JMVM text and software

Discussion: jvt-mvc@lists.rwth-aachen.de
Chair: Hideaki Kimata, Aljoscha Smolić, Purvin Pandit, Anthony Vetro, Ying Chen
Mandates:

· Collect comments on draft, perform necessary editing and delivery.

· Maintain JMVM and JD document and collect comments on the text.

· Coordinate JD/JMVM software integration

· Coordinate bug-fixing process for the JD/JMVM software

· Maintain JD/JMVM software manual

8.6. MVC JMVM coding tools

Discussion: jvt-mvc@lists.rwth-aachen.de

Chair: Ying Chen, Shan Gao, Yong-Joon Jeon
· Investigate simplification and improvement of current JMVM coding tools (IC and motion skip)

· Investigate techniques for single loop decoding to reduce complexity starting with motion skip
· Investigate approaches for enhancing MVC coding efficiency using spatial downsampling

· Investigate low-complexity methods for mobile stereoscopic 3DTV applications

· Investigate other potential approaches to achieving enhanced MVC capability

· Coordinate software, test material (particularly including steroscopic), and experiment conditions for these techniques

· Evaluate performance of enhanced MVC proposals (including CAVLC operation in particular)
8.7. Splicing operation

Discussion: jvt-experts@lists.rwth-aachen.de

Chair: Gary Sullivan, Arturo Rodriguez, Sam Narasimhan

Mandates:

· Study the use of bitstream splicing in applications
· Investigate potential needs for SEI data to aid in splicing operations, including consideration of JVT-Z040, JVT-Z041, and JVT-Z042 and the issues raised in their discussion
· Study the implications of ITU-T Rec. J.181 and the draft new ITU-T Rec. J.h-dpi

· Gather information about activities of other relevant organizations regarding the development of specifications relating to bitstream splicing
9. Future meeting plans
The JVT chairmen proposed to hold the 30th JVT meeting during 12-17 October 2008 under WG 11 auspices in Busan, KR; and the 31st JVT meeting during 29 January – 3 February 2009 under ITU-T SG 16 auspices in Geneva, CH.
10. Attendance

Persons registered to attend the meeting, as recorded by a sign-in sheet circulated during the meeting, were the following (124 listed participants):
1. Bjøntegaard, Gisle (Tandberg)

2. Bottreau, Vincent (Thomson R&D France)
3. …
4. Wiegand, Thomas (Fraunhofer HHI)
5. …
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