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�0.0	OVERVIEW [Q15-D-68]

The fourth meeting (Meeting “D”) of the ITU-T Video Coding Experts Group (Q.15 / SG 16) was held at the Arctia Hotel Rosendahl, Tampere, Finland on 21-24 April, 1998.  The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan, with the H.263++ and H.26L Workplan sessions and the Closing Session co-chaired by both Mr. Sullivan and the Q.15 Associate Rapporteur Mr. Keiichi Hibi.  Excellent arrangements were provided by Nokia Research, the host organization.  This meeting report itself is designated with a meeting document number [Q15-D-68].  It contains several annexes of important information:

Annex A: A list of the 42 collaborating experts attending the meeting [Q15-D-03]

Annex B: A list of the 66 contributions and two Temporary Documents of the meeting [Q15-D-00]

Annex C: The detailed meeting agenda [Q15-D-TD-1]

Annex D: The list of ad-hoc groups established at the meeting.

Annex E: A liaison statement to ITU-T SG15 [Q15-D-63]

Annex F: A liaison statement to ISO/IEC JTC1/SC29/WG11 (MPEG) [Q15-D-67]



The overall agenda items addressed at this meeting consisted of the following:

Deployment and support of prior video codec standards

Study of packet and mobile error resilient video coding needs

Test model, software development, and encoding optimization for video codec standardization development

Simulation test conditions and performance analysis for video codec standardization development

Proposals and Demonstrations for H.263++ and H.26L

Video coding for sign language and lip reading use

Workplan development for H.263++ standardization project

Workplan development for H.26L standardization project

Status and Coordination of Activities of Other Organizations with Q.15 Relevance



Documents for this meeting, for other meetings, and other information pertinent to the activities of the Video Coding Experts Group can be found on the Q15 ftp site managed by the Rapporteur:

	ftp://standard.pictel.com/video-site



Email conversations pertaining to the activities of this group is routinely conducted using the email reflector managed by Mr. Mike Zeug of Iterated Systems.  Those wishing to subscribe or unsubscribe to this email reflector are asked to submit their requests to:

	itu-adv-video-request@listserv.iterated.com



and the address for email to be sent to all members of the email reflector list is:

	itu-adv-video@listserv.iterated.com



This report is organized into the eleven areas of activity listed below in Table 1, the activities for which were conducted without parallel sessions during our meeting.



TABLE 1

CATEGORIZATION OF SUBJECT AREAS AT TAMPERE MEETING

SUBJECT��1.	Opening Session��2.	Deployment and Support of H.263 and H.263+��3.	Topics of Joint Q.11 and Q.15 Discussion��4.	Test Model, Software and Encoding for Video Coding Standards��5.	Simulation Conditions and Performance Analysis��6.	Technical Content Proposals and Demos for H.263++ and H.26L��7.	Sign Language and Lip-Reading��8.	Workplan for H.263++ Future Enhancement Project��9.	Workplan for H.26L Future Standard Development Project��10.	Closing Session��1.0	OPENING SESSION

The opening session was held jointly with Q.11 in order to allow all attendees to get an overview of the meeting activities of both Questions, except for the presentation of Q.15-specific ad-hoc committee reports and the discussion of liaison statements.  Only the Q.15 content of that joint plenary session is reported herein.



The group gave special thanks to the representatives of the host organization Nokia Research, who in turn outlined the meeting logistics.

1.1	Organizational Items [Q15-D-03, Q15-D-25, Q15-D-TD-0]

The current experts list was made available to the members for sign-in for construction of the new attendee list [Q15-D-25] and the updated experts list [Q15-D-03], and the meeting invitation document [Q15-D-TD-0] were made available.



The Rapporteur discussed the importance of the disclosure of patents and of the filing of statements pertaining to such intellectual property claims with the ITU.  The group was encouraged to consult the guidelines and further information available at the ITU web site

http://www.itu.int/ITU-Databases/TSBPatent/

1.2	Previous Meeting Reports [Q15-D-01, Q15-D-02]

The results of the Q.15/SG16 activities at the Study Group 16 meeting of 26 January - 6 February 1997 were noted [Q15-D-01], and the results of the prior Q.15/SG16 Experts meeting held in Eibsee, Bavaria, Germany during 2-6 December 1997 were also noted [Q15-D-02].

1.3	Review of Contributions [Q15-D-00, Q15-D-58, Q15-D-59, Q15-D-60]

The list of meeting contributions was reviewed, updated, and approved [Q15-D-00]. We are pleased to note that the vast majority of documents for this meeting had been uploaded to the ftp site for the group several business days prior to the meeting.  Advance electronic distribution of contributions will continue to be our policy, with an intent to continue to reduce the need for paper copies at the meeting.  Late, unannounced contributions hand-carried to the meetings were noted to be accepted only with the consensus of the meeting participants.  A few late contributions were made at this meeting as noted in the document list (documents not uploaded prior to a 4-business-day advance distribution deadline are noted by italics in the list and in the document numbers referenced in this report), and these were all accepted.  Facilities were made available by the host for obtaining electronic copies of documents at the meeting (as well as the distribution of paper copies).



A late contribution was registered which was provided for information consisting of a tutorial manuscript on the H.263v2 standard [Q15-D-58].  Although registered late, the experts accepted this purely-informational contribution.



The Q.11 experts asked for the Q.15 experts to review a proposal that had been received at their fourth  meeting held during the previous week in Yokosuka Japan.  This document, registered at the Yokosuka and Tampere meetings of Q.11 as documents Q11-D-08 and Q11-E-10, respectively, consisted of a request to add the future ISO/IEC MPEG-4 video codec standard (currently in Final Committee Draft status within MPEG) as a standardized feature of the H.324 suite.  That proposal had provided a fairly extensive discussion of how MPEG-4 video could be supported, but provided little information to show a real need for its support.  At their Yokosuka meeting, the Q.11 experts had concluded that they needed to consult the Q.15 experts regarding whether there was significant justification for inclusion of this additional video codec standard in H.324.  While noting that the unexpected arrival of this contribution for review by Q.15 might hinder our ability to evaluate the proposal, the Q.15 experts agreed to discuss the proposal and provide what feedback we could to the Q.11 experts during the meeting.  This proposal was therefore registered by Q15 as Q15-D-59.



A Q.11 registered contribution on the subject of file formats for storage of multimedia was noted to be of joint interest for information and was registered as Q15-D-60.

1.4	Meeting Plan [Q15-D-TD-1]

The meeting plan outlined in Q15-D-TD-1 and attached in Annex C to this report was reviewed, updated, and approved.

1.5	Proposed Future Meetings Plan

The proposed meeting plan was presented and approved.  Potential hosts and locations for our next two meetings were discussed, subject to review and approval by SG16:



Q.15 / SG16 Experts “E”: 21-24 July, 1998, possibly in Canada hosted by TELES and UBC?

Study Group 16 “3”: 14-25 September,1998, Geneva, CH (delayed deadline 2 Sep)

Q.15 / SG16 Experts “F”: November, 1998, possibly in Korea hosted by Samsung?

Q.15 / SG16 Experts “G”: January, 1999

Study Group 16 “4”: 15-26 March, 1999

Q.15 / SG16 Experts “H”: July, 1999

Q.15 / SG16 Experts “I”: November, 1999

Study Group 16 “5”: February, 2000

Q.15 / SG16 Experts “J”: April, 2000

Q.15 / SG16 Experts “K”: July, 2000

Study Group 16 “6”: November, 2000



Further discussion of future meeting plans was deferred to the closing plenary.

1.6	Ad Hoc Committee Reports [Q15-D-04, Q15-D-05, Q15-D-06, Q15-D-07, Q15-D-08, Q15-D-09, Q15-D-10, Q15-D-11, Q15-D-12]

Reports were presented for the nine Ad Hoc Committees which were appointed at the previous meeting.  The reports which were presented are listed below in Table 2.  One of these reports [Q15-D-07] was presented in the joint opening session with Q.11, and the other reports were presented just within Q.15.



TABLE 2

Ad Hoc Committees Reporting to Tampere

AD HOC COMMITTEE�CHAIRPERSON�REPORT��H.263+ in H.320�Smita Gupta�Q15-D-07��H.263+ Bitstream Verification�Tom Gardos�Q15-D-04��H.263+ Bitstream Packetization�Tom Gardos�Q15-D-05��Video Coding for Sign Language and Lip Reading�Gunnar Hellström�Q15-D-06��Simulation Conditions and Evaluations�Gisle Bjøntegaard�Q15-D-08��Compatibility Between MPEG-4 and H.263�Gary Sullivan�Q15-D-09��Test Model Enhancement and Software Development�Keiichi Hibi�Q15-D-10��H.263++ Development�Gary Sullivan�Q15-D-11��H.26L Development�Keiichi Hibi�Q15-D-12��

1.7	Liaison with Other Organizations [Q15-D-18, Q15-D-19, Q15-D-23, Q15-D-24, Q15-D-26, Q15-D-27, Q15-D-28]

Liaisons statements were received on the following topics:

From ISO/IEC JTC1/SC29/WG11 (MPEG) re MPEG-4 compatibility with H.263 and video codec syntax testing [Q15-D-18, Q15-D-19]

From ITU-T SG12  [Q15-D-23] re ITU-R WP11A and P.931 (P.DEL) [Q15-D-26]

From ITU-T SG12 re Q10&11/SG12 [Q15-D-24] and P.931 (P.DEL) [Q15-D-26] & P.911 (P.AVQ) [Q15-D-27]

From ITU-T SG15 re Multimedia on xDSL [Q15-D-28]



These liaison statements were discussed, and the group appreciated having this news of work going on in other organizations.

2.0	DEPLOYMENT AND SUPPORT OF H.263 AND H.263+

2.1	IETF Draft RTP Payload Packetization [Q15-D-05, Q15-D-20]

An ad hoc committee report was received [Q15-D-05] which reported on the excellent progress in the IETF toward an RTP payload packetization specification for the new version of Recommendation H.263 (including the enhancement features known informally as “H.263+”).  The current drafted specification was provided to the group [Q15-D-20]. The group was pleased with the reported progress on this topic, noting that the level of stability of the drafted content appeared high (no technical changes since Determination in January) and thus that it appears to be ready for adoption into H.225.0 Annex I (in the view of the Q.15 experts).  The drafted content was reviewed recently at the 41st IETF meeting at which time it was found sufficiently stable to promote it to a “Last Call” level of stability in the IETF.  Assuming that the last call process is completed satisfactorily, the final  issuance of an RFC number for the packetization should occur prior to the September SG16 meeting.  The video experts therefore expect Decision in September of H.225.0 Annex I, consisting primarily of a reference to the new RFC.



Minor editorial clarifications were suggested to the draft of H.225.0 Annex I, and suggested text for this annex follows which will be conveyed by the rapporteur to the editor of H.225.0 and the rapporteur of Q.13:



Annex I - H.263+ Packetization

IETF RFC XXXX specifies the RTP payload format for H.263 video bitstreams that contain the new “H.263+” features adopted in version 2 (dated 1998) of H.263 (including the features using PLUSPTYPE or Annexes I through T of H.263).  The ability to support the H.263 payload format of RFC 2190 as specified in Annex E of this recommendation is required for H.263 bitstreams which do not use the new version 2 features of H.263, because this support is needed for compatibility with prior implementations.  However, the new payload format specified in RFC XXXX should be used even for bitstreams which do not contain the new version 2 features, provided the newer payload format is within the capabilities of the receiving terminals.

2.2	IETF Draft for H.263 SDP Session Announcement [Q15-D-38]

An internet draft was circulated for a method of announcing H.263 sessions in the SDP protocol [Q15-D-38]. Further work on developing a good method for using H.263 in Internet tools was encouraged.

2.3	H.320 adoption of H.263+ Enhancements [Q15-D-07, Q15-D-21, Q15-D-36]

An ad hoc report was provided on the progress of work toward the adoption of the H.263+ enhancements into H.320 [Q15-D-07]. Additional comments on this topic were also presented [Q15-D-36].  An after-hours break-out session to progress the work on this topic was held, and the resulting consensus was described in Q15-D-21.  This document was reviewed by the Q.15 group as a whole, and was accepted as the current best basis for further work.  Such further work on this issue is to be conducted primarily by the Q.11 experts group.

2.4	MPEG-4 adoption of H.263 (v1) compatibility [Q15-D-09, Q15-D-18, Q15-D-19]

An ad hoc committee report was presented on the topic of MPEG-4 compatibility with H.263 [Q15-D-09]. The mission of this ad hoc group was a grand success, resulting in the adoption of full H.263 compatibility into the Final Committee Draft of MPEG-4 at the Tokyo meeting in March, as noted in the liaison statements from the MPEG organization [Q15-D-18, Q15-D-19].  The group endorsed the content of the enthusiastic report of the ad hoc group and wishes to thank all those involved in reaching this favorable result.



Group members are also encouraged to continue working on the MPEG-4 compatibility issue, since additional work is still needed, especially in regard to software development and testing.



MPEG also noted in its liaison statement its interest in having H.263v3 (“H.263++”) have maximal compatibility with MPEG-4, which is certainly a worthy goal.  The group also briefly discussed the possibility of adopting an informative appendix to H.263 once MPEG-4 becomes final, providing guidance on H.263 interoperability with MPEG-4 and on the relationship between the two standards.

2.5	Bitstream Exchange Activity [Q15-D-04]

As reported in the ad hoc committee report [Q15-D-04], it was noted that several bitstreams had been exchanged using the ftp site and that no problems were found in this exchange of bitstreams.  Also, it was noted that several “testing anchor” (and proposed testing anchor) bitstreams had been exchanged with no reported problems.

2.6	IDCT Round-Off and H.263+ Annex J Deblocking Filter [Q15-D-41, Q15-D-61]

A contribution was received which described a problem in the interaction between IDCT round-off errors and the Deblocking Filter mode of H.263 Annex J [Q15-D-41].  The problem was reported to result in a visible divergence between the encoder and decoder when coding certain types of video content with high fidelity (QUANT ( 4).



The group discussed the possible implications of this problem, and a new contribution [Q15-D-61] was later provided which listed a number of possible ways of coping with it: 1) deciding the problem was not severe, 2) not using Annex J under certain circumstances such as when QUANT is very small, 3) finding a way to reduce or eliminate IDCT mis-matches (an idea that seemed popular with the group), 4) increasing the amount of Intra refresh information, 5) changing Annex J somehow using an Implementer’s Guide or corrigendum, or 6) developing an “Improved Deblocking Filter” mode for H.263++.  An idea for how to fix it that may be suitable for the 5th or 6th approach was provided.  The group will consider this issue and the possible solutions in further study.

�3.0	TOPICS OF JOINT MEETING (22nd P.M.) WITH Q.11

3.1	Discussion re MPEG-4 in H.324 Proposal [Q15-D-59]

As discussed above in Section 1.3, Q.11 received a proposal for the adoption of MPEG-4 video into the H.324 suite, and asked the Q.15 experts if they could provide advice as to whether there was significant justification for inclusion of this additional video codec standard in H.324.  The Q.15 experts discussed this issue with the authors of this proposal [Q15-D-59 = Q11-D-08 = Q11-E-10] in a Q.15 session.  The proposers had provided little such justification in their written contribution, but indicated that there were two basic reasons they supported the adoption of MPEG-4 in H.324.  The first was that they believed that MPEG-4 had a particular error resilience feature known as “Data Partitioning with Reversible VLCs” which they believed might offer a performance advantage over H.263 in certain scenarios with error-prone channels, and the other was that they thought that MPEG-4 was likely to become a widespread format in use for multimedia content and that this in itself could justify the adoption of MPEG-4 into H.324.



MPEG-4 clearly does contain features which are essentially not addressed in prior visual coding standards.  These features which are quite unique to MPEG-4 are thus worth mentioning in the H.324 discussion.  In particular, MPEG-4 has devoted a good deal of work toward object-oriented segmentation-based coding and the coding of synthetic video content such as facial model animation.  However, the Q.15 experts was not provided and did not find on their own any obvious argument for considering these unique features to be necessary in an H.324 environment, and these features were not emphasized by the proposers.



In regard to the Data Partitioning feature, video group noted that H.324 already supports a number of error resilience features using H.263 that have been shown to the Q.15 video experts to provide good error resilient video capability.  H.263 has a couple of such features (e.g., uses of Annexes N and R) which are not found in the FCD of MPEG-4, as well as some features (e.g., uses of Annexes K and O) which are similar to features in the draft of MPEG-4, although H.263 does not currently have the Data Partitioning feature that is in the draft of MPEG-4.  (The Data Partitioning feature is, however, currently under consideration in Q.15 as a Key Technical Area of consideration as a possible future incremental enhancement of H.263.)  If Data Partitioning can be shown to provide an essential degree of performance for H.324 that is available from MPEG-4 but not from H.263, then this could be sufficient to justify the adoption of MPEG-4 into H.324.  However, this has not yet been shown convincingly to be the case (at least within Q.15).  The proponents were encouraged to bring forward such information.



The Q.15 video group was not provided any evidence that the package of error resilience features available in the MPEG-4 draft when taken as a whole has any strong advantages to the overall package of such features already available using H.263.  The Q.15 group also had not yet seen evidence of a clear need for the Data Partitioning feature as something that could be adopted to enhance what H.263 can already provide. The group could therefore not make a conclusive statement as to whether this feature could provide a justification for the official adoption of MPEG-4 into H.324.



The video group also did not believe they had a clear understanding of how widespread MPEG-4 might become in the future and whether this hypothetical prevalence alone would justify the adoption of MPEG-4 into H.324.  One possibility that was mentioned was that the Q.15 experts believed MPEG-4 video could still be used within H.324 without actual official ITU standardization of such use, by using the provisions already in H.245 for non-standard codecs.  The Q.11 experts are probably much more familiar than the Q.15 experts regarding whether this would be an adequate way of accommodating the desires that some manufacturers may have to use MPEG-4 video in an H.324 context.



Thus Q.15 was basically unable to provide an immediate and complete answer to Q.11 on this issue.  It is possible that this lack of a complete conclusion on this topic within Q.15 is due to the lack of time and advance notification that the Q.15 experts have had to devote to this issue.  Further study of this topic within Q.15 in the future may therefore yield a more conclusive response.



In a joint session, Q.15 conveyed the above response to Q.11.  Q.11 decided to therefore defer a decision on the MPEG-4 adoption proposal.   Supporters of the proposal are encouraged to provide evidence supporting justification for the adoption of MPEG-4 into H.324 to Q.11 and Q.15.  If such evidence and a complete and stable draft of how to embody the adoption of MPEG-4 into H.324 can be provided in time, such support could reach determination at the September meeting of Study Group 16 and reach decision in March of next year.

3.2	H.263+ in H.320 [Q15-D-21]

The status of work on updating H.320 for the second version of H.263 was reported to a joint session of Q.11 and Q.15 as embodied in Q15-D-21 (see also Section 2.3 above).  Further work is to take place primarily within Q.11 at the Cannes meeting June 8-11 with a goal of determination at the September meeting of Study Group 16.

3.3	IMT-2000 Wireless

There was some discussion in a joint session of Q.11and Q.15 prompted by comments from the Q.11 rapporteur about the IMT-2000 project and what its implications might be.  It was described as a next-generation global mobile system (perhaps with region-specific interfaces, and providing a means of telephone system support for developing countries):

Bit rate - approximately 144 kbps (where GSM does 9.6k), up to 2 Mbps in small cells

Error rate - don’t know

Delay - don’t know



The H.26L project has adopted proper application to mobile multimedia applications including IMT-2000 as a fundamental goal of its work.

3.4	File Format for Multimedia Content [Q15-D-60]

A document describing file format development work for multimedia information storage and retrieval was discussed [Q15-D-60 = Q11-E-13].  In it was reported the status of work in MPEG on this topic (see document N2242 of MPEG and email reflector Mp4-sys@fzi.de subscribed to by sending email to Mp4-sys-request@fzi.de with “subscribe” in the body of the message).

4.0	TEST MODEL, SOFTWARE, ENCODING OPTIMIZATION

4.1	Overall Test Model and Software Issues [Q15-D-10, Q15-D-31, Q15-D-32, Q15-D-52]

An ad-hoc committee report was provided which gave an overview of the status of work on the test model, the availability of software, and the studies of encoding optimization [Q15-D-10].  The group noted the positive value obtained by having known anchor bitstreams for use in simulation tests, and expressed an intent to create and maintain software as an group resource rather than just having software maintained and made available in an unofficial manner as a voluntary activity of some individual participants.  There was some indication that the software maintained by the University of British Columbia [Q15-D-52] might be made available for adoption as a designated group resource.



A contribution was provided which voiced some strong opinions about the approach the group should take toward its test model document [Q15-D-32].  The group decided to work hard on its test model with the goal of making the test model document become the accepted central repository of algorithmic knowledge about how to effectively use our standardized syntax.  The group also adopted a goal to publish its test model, perhaps as an Appendix to the syntax standard or in some additional publication.  The group generally endorsed the ideas expressed in this contribution, and decided that the test model document should include contain any information necessary for reasonably-optimized use of the prior or newly-drafted standardized syntax (while separating the discussion of prior and draft syntax into distinct sections).  The group also commented that more work on increasing the visibility of the group’s standardization activities should be encouraged.  It was decided that during the future development of the H.263++ project, the group plans to maintain a single test model document containing sections on both the prior and drafted new coding features.



A contribution was provided which listed a number of specific modifications that were suggested for the test model document and for the simulation conditions for experiments [Q15-D-31] (also see Section 5.1 below).  An after-hours activity was authorized to suggest a disposition of each of these comments.  The suggested disposition of these comments was then discussed by the group and approved, and is described below, in which

“Adopted” means that the test model editor (Tom Gardos) is asked to proceed with all due speed to add the suggested change to the document and given due discretion to provide the precise form of this adoption,

FRD pertains to the new Further Research Development section of the document

HC pertains to the High Complexity operation method defined in the test model

LC pertains to the Low Complexity operation method defined in the test model



The detailed disposition of these comments follows:

Item 1: Adopted (FRD)

Items 2-4: Adopted

Item 5: Adopted ((15 around the better of the predicted MV and the (0,0) MV)

Item 6: Adopted

Item 7: Adopted (HC, also add reference to work by Eve Riskin)

Item 8: Adopted (FRD)

Items 9-10: Adopted

Item 12: Defer (for further study for LC)

Item 13: Adopted (LC – provided result confirmed)

Item 14: Defer (for further study for LC)

Items 15-16: Adopted

Item 17: Adopted (consult Peter List and UBC for details)

Items 18-19: Adopted (no INTRA unless required by item 15)

Items 20-21: Defer (for further study)

Item 22: Adopted

Items 23-24: Adopted (FRD)

Items 25-29: Adopted

Item 30: Adopted (HC)

Items 31-37: Adopted

Items 38-39: Defer (for further study)

Items 40-41: Adopted

4.2	Rate-Distortion Motion Estimation and Mode Selection [Q15-D-13, Q15-D-49]

Two contributions were provided which gave results of a method of rate-distortion optimization of motion estimation and mode decisions [Q15-D-13, Q15-D-49].  The suggested method was adopted for High Complexity test model operation.



It was also suggested that further optimization of performance could be obtained by using rate-distortion optimization of the motion estimation stage with the inclusion of quantization into the motion estimation decision method (e.g., in the half-pel refinement or by testing a few of the best motion vectors in this manner).  It was noted that the method for obtaining the parameter ( was derived from QCIF pictures and that some other value might be better for higher-resolution pictures.

4.3	Packet Loss Effects [Q15-D-14, Q15-D-17]

A contribution was provided which suggested a test model operation method for packet lossy environments [Q15-D-14].  The group endorsed the adoption of such a scheme into the test model, subject to some potential small refinements, e.g., including additional coding efficiency modes and more precise definitions of some parameters of operation.



Another contribution was provided by the same author which contained information and simulation results for the error resilience oriented modes found in Annexes K, N, and R of H.263v2 in use on the Internet [Q15-D-17].  It was provided for information and as further justification for the suggestions in Q15-D-14.  The group expressed appreciation for the information that was provided.

4.4	Rate Control [Q15-D-22]

A contribution was provided which suggested an improvement of the method of rate control for B pictures that had been suggested in Q15-C-19 at the previous meeting [Q15-D-22].  The new method did appear to the group to be a substantial improvement and was adopted for incorporation into the test model document.

4.5	Quantization [Q15-D-30, Q15-D-40, Q15-D-51]

A contribution was provided which suggested an improvement for the quantization section of the test model, especially in regard to the Advanced Intra Coding mode [Q15-D-30].  The suggested modification was adopted into the test model document.



Simulation results were provided which discussed a trellis quantization scheme which could be applied to obtain optimal performance in a rate distortion sense for the quantization of a block of coefficients, including optimality with respect to the interaction between bit rates for coding different coefficients of a block due to the RUN and LAST elements of the VLC codes [Q15-D-40].  Although having a high degree of complexity, this method could provide a degree of optimality which may be useful for exploring the potential limits of video coding performance.  The group authorized the inclusion of a small discussion and reference to such work in the Further Research Developments section of the test model.



Another contribution with regard to optimizing rate-distortion performance for the quantization of coefficients was provided [Q15-D-51].  It optimized the value of a parameter (f) used in the quantization of coefficients in the test model per document Q15-D-30.  This method was capable of providing a measurable gain in quantization efficiency, although its performance and complexity relative to Q15-D-40 was not precisely known (and the method of Q15-D-40 would appear to provide better performance in theory).  It was agreed that this method also might warrant mention in the Further Research Developments section of the test model document.



A participant noted that much of the gain from these improved quantization optimization methods appeared to arise when QUANT was very small, and that perhaps some offset other than QUANT/2 as currently specified in the test model might be therefore be warranted in the case of small QUANT.

4.6	Pre-Quantization [Q15-D-35]

A contribution was provided which showed that a simple test could be performed to determine which blocks of a picture would not require the DCT and quantization operations in an encoder (and of course the inverse quantization and IDCT operations in both the encoder and decoder as well) due to having low amplitude residual difference values [Q15-D-35].  For example, if the SAE (sum of absolute error) of an 8x8 block of INTER coefficients is below 20 * QUANT, then it is theoretically guaranteed that the entire block of coefficients will be quantized as zero using the quantization rule specified for INTER coefficients in the current test model.  Test results were provided that showed that similar measures performed on a 16x16 macroblock basis could be used with little impact on performance.  Two other members of the group indicated that they had also been using a similar method in their own software and had found it to be effective.  The group decided to include a mention of the 20 * QUANT method for 8x8 blocks in the test model document, and to encourage further study of similar methods, perhaps to later use a larger decision threshold for Low Complexity operation of the test model.

4.7	Clarification for Test  Model Motion Estimation Description [Q15-D-48]

A contribution was provided which suggested some clarifications to the description of the fast-search motion estimation in the test model [Q15-D-48].  The group appreciated and decided to adopt the suggested clarifications.

4.8	Available Software [Q15-D-52]

A contribution was provided which announced the current status of the UBC public-domain software for H.263v2 operation [Q15-D-52].  The group expressed its great appreciation for the continuing availability and maintenance of this software.

4.9	Results [Q15-D-65]

The results of the test model development activity as specified in this report will be embodied by Tom Gardos, the test model document editor, into a document designated by the group as TMN10 (Test Model Near-term number 10) [Q15-D-65].

5.0	SIMULATION CONDITIONS AND PERFORMANCE ANALYSIS

5.1	Simulation Conditions [Q15-D-01, Q15-D-08, Q15-D-31, Q15-D-39]

An ad-hoc committee report was provided which reported on the progress of work for improving the definition of agreed methods for running simulations for evaluation by the group [Q15-D-08].  The primary noted progress of work on this issue was the availability of anchor bitstreams for use in Tampere experiment demonstrations.  It was noted that in the meeting report of the activities at the Geneva study group meeting there was a call for work on this issue [Q15-D-01].



A contribution was provided which contained several comments on simulation conditions and performance analysis [Q15-D-31] (also see Section 4.1 above).  The group decided upon the following detailed disposition of these comments:

Item 42: No action necessary (already adequately addressed in Q15-C-47)

Item 43: Defer (for further study)

Item 44: Adopted (drop request for this extra data)

Item 45: Adopted (drop specific discussion of B and PB pictures)

Item 46: Adopted (add Annexes I and T to make the suggested combination become D+F+I+J+T)

Item 47: Adopted (for HC operation, not for use in error resilience tests)

Item 48: Adopted (use same QUANT as for other pictures, no more bits for proposed method)



A contribution was provided which (although primarily focused on another topic – see Section 6.1 below) called for work toward the definition of simulation conditions for testing error resilience behavior [Q15-D-39].  The group endorsed the need for such definition and progressed the work at this meeting as described below.

5.2	Performance Testing [Q15-D-19]

A liaison statement was received from ISO/IEC JTC1/SC29/WG11 (MPEG) which inquired as to the possibility of testing the performance of H.263v2 [Q15-D-19].  The group agreed that a good test of H.263v2 performance was desirable, and plans to work toward having proper simulation conditions and testing evaluation methods available toward that goal.

5.3	Delay Model Analysis [Q15-D-43]

A contribution was provided which was offered to give help to our participants in the analysis of video codec delay [Q15-D-43].  It contained an implementation of the current accepted H.26L delay model in the form of a Microsoft Excel spreadsheet.  Using this Excel implementation, delay values and plots using the delay model can be obtained simply by entering raw data as defined for the delay model into the cells of the spreadsheet.  The group expressed appreciation for this aid to our work, and particularly encouraged H.26L proponents to provide delay information utilizing this implementation of the model.

5.4	New Test Sequence Data [Q15-D-46]

A new video test sequence called “Irene” was shown which consisted of a view of a person using Swedish sign language as recorded at a 25 Hz picture clock frequency [Q15-D-46].  Another member of the group offered to rapidly make available a highly active video test sequence known as the “Tour of Glasgow,” which includes many scene changes and moving-camera shots (thus making this a difficult sequence for low bit rate coding).  The group expressed appreciation for the receipt of these new sequences, decided to make them available for use in our tests, and to consider including them in the recommended simulation conditions for our future work.  See also Section 7.1 below.

5.5	Proposed New Anchors for Simulation Conditions [Q15-D-50]

A contribution was provided which proposed several modifications to the group’s adopted conditions for experiment evaluations [Q15-D-50].  The suggestions in this document were essentially adopted, as described further below.

5.6	Results [Q15-D-62, Q15-D-64]

The group consensus results for simulation test conditions and performance evaluations for error-free coding efficiency testing were summarized [Q15-D-62].  Some thoughts and a proposal on error resilience needs were provided by a member [Q15-D-64].  Further work on error resilience issues is strongly needed.  Future consideration of the effect of noisy source data on video coders was also encouraged.

6.0	PROPOSALS AND DEMONSTRATIONS FOR H.263++ & H.26L

The technical proposals and demonstrations received at this meeting were presented and discussed jointly for both the H.263++ and H.26L projects.

6.1	Error Resilience [Q15-D-37, Q15-D-39, Q15-D-45]

A contribution was provided which proposed a data partitioned (“segmented”) and reversibly-coded error resilient type of operation for the future H.26L standard [Q15-D-37].  The contribution was accompanied by a demonstration to show some benefit for such a method.  The group pointed out some perceived shortcomings in the method that was shown as the reference against which the proposal was demonstrated (it did not use some important error resilience features of the existing H.263v2 syntax and did not use an encoder or decoder implementation that was optimized for error resilient performance), but the proposer noted that this was simply a conceptual demonstration for the H.26L project, not a proposal of an incremental enhancement for the H.263++ project.  The group agreed that some form of high degree of error resilience was considered to be a fundamental target of the H26L project and that this contribution may be a valuable help in guiding the group toward that goal.



A contribution was provided which advocated the adoption of further enhancements of H.263 for error resilience operation as an H.263++ enhancement [Q15-D-39] (as already designated as a Key Technical Area of H.263++ investigation).  Two particular ideas were discussed in the proposal.  The first was the creation of a data partitioned and layered protection structure for the coded data, and the second was the use of a longer resynchronization codeword to improve the detectability and reduce the probability of false detection of these syntax elements.  Evidence was provided that the longer resynchronization markers did indeed improve detection and false-alarm probabilities for these codewords.  One member remarked that an EOS codeword could already be added prior to any PSC codeword, which might be somewhat helpful.  Little actual evidence to show the need for these features was provided, although an intent was expressed to continue working on the proposal and to provide such evidence at future meetings.  The group agreed that further evaluation of ideas along the lines of the presented concepts appeared warranted.



A contribution similar to that in Q15-D-39 was provided also for guidance toward the development of the H.26L future standard [Q15-D-45].  It also advocated a data partitioned and layered protection structure for the standardized syntax, but provided no actual experimental results.  As with the other two such contributions, the group agreed that this appeared to be a worthwhile area for future investigation and experimentation.

6.2	4x4 Motion Compensation and Transform [Q15-D-29]

A contribution was provided that described progress on the use of a 4x4 block size in motion compensation and transform coding [Q15-D-29] (a designated Key Technical Area of H.263++ investigation).  It contained a description of several ideas being investigated, including the use of long-term picture memories (another designated Key Technical Area described in Section 6.4 below), rate-distortion optimization, motion estimation, and deblocking filtering.  A D-1 videotape demonstration of the visual subjective performance of the 4x4 coding method was provided.  The group agreed that a significant perceptual gain was generally visible with the 4x4 coding method in use (somewhat less gain when shown relative to a rate distortion optimized encoder) and that these ideas warranted further investigation.

6.3	Adaptive Quantization [Q15-D-34, Q15-D-53]

A contribution was provided describing a simplified and reduced-overhead syntax for the technique known as adaptive quantization [Q15-D-34] (a designated Key Technical Area of H.263++ investigation).  In this contribution were reported some experimental results of the application of this technique, which provided a somewhat reduced assessment of its benefits with respect to what had previously been reported (e.g., 0.4-0.5 dB or perhaps a 10% reduction in bit rate).  The encoding method used in adaptive quantization involved rate-distortion optimized quantization (although not taking into account the effect on RUN and LAST) for each possible selection of quantizer reconstruction configuration for the macroblock, followed by rate-distortion optimized selection of the best quantizer reconstruction configuration based on the results of the first optimization.  The method of coding which was used as a reference in the encoding work used rate-distortion optimization of quantization decisions, but did not include proper accounting for the RUN and LAST bit rate effects in that optimization.  It was noted that since the adaptive quantization method did include the evaluation of precise bit rate effects at the macroblock quantizer selection level, the results could possibly be somewhat affected by this difference in the degree of encoding optimization.  The group encouraged further investigation of these techniques.



Another contribution was provided which discussed some efforts to cross-validate the work on the adaptive quantization technique [Q15-D-53].  This contribution reported certain problems with understanding how to apply the technique well, and actually seemed to show essentially neutral or negative benefits for the technique (although it was reported that the bitstreams produced by Rockwell could be decoded by Samsung).  The possible causes for the performance discrepancies were discussed, and further study was encouraged to try to determine the source of the problems in measuring the effectiveness of the technique.

6.4	Long-Term/Background Memory [Q15-D-29, Q15-D-54, Q15-D-55]

A contribution was provided which reported further work on the subject of long-term memory for motion compensated prediction, and containing some further ideas on the management of the memory buffer contents [Q15-D-54].  Also provided was a contribution describing methods for reducing the encoding complexity of this method [Q15-D-55].  A D-1 videotape demonstration was provided to show the effectiveness of these techniques.  The group agreed that some small benefit was generally seen in the demonstration relative to the anchor with the lower complexity encoding method (neglecting the News sequence which had a very significant benefit, due to the specialized nature of the video content in that sequence) and that the benefit was more visible with the higher complexity encoding method.



The contribution on the subject of the use of a 4x4 block size also included some results for using long-term memory [Q15-D-29].  Its author reported that this technique did in fact hold some promise for improved coding efficiency.  Another member of the group also indicated that he had been trying similar methods and had also found a benefit.



The group agreed that long-term memory appeared to hold promise for potential future adoption as an H.263++ enhancement and possibly for use in H.26L as well, and the technology was agreed to have reached a level of maturity sufficient for definition of a “core experiment” for controlled cross-verification of results.

6.5	Enhancement of Picture Header [Q15-D-16]

Some suggestions were provided for consideration in future standardization development [Q15-D-16].  In particular, these included 1) having a longer field for representing temporal reference information to reduce the temporal ambiguity introduced by “wrapping” of this field value, 2) having a provision for the elimination of the start code symbols in the bitstream in certain environments which do not need them, and 3) abbreviating picture header mode information by sending picture headers in advance with subsequent selection from among these header configurations using a short fixed-length code (with the important header-level information perhaps transmitted by some external error-protected means).  The group agreed to consider such ideas in its future work.

6.6	Using C for Syntax Specification [Q15-D-33]

A contribution was provided which proposed that syntax descriptions be provided in C code syntax for future standardization efforts, and containing as an example some C code for the parsing of the header levels of the H.263 baseline syntax [Q15-D-33].  It was noted that the provided C code in fact went somewhat beyond simple parsing by providing semantic interpretation as well.  It was also noted that perhaps the ANSI version of the C language is best to use for the syntax description purpose.  The group agreed that this was a valuable way to specify syntax, and intends to adopt this suggestion for its future work on both H.263++ and H.26L.

6.7	Strathclyde Coding Transform [Q15-D-42]

A short contribution was provided which expressed an intent to propose the use of the Strathclyde Coding Transform as the basis for the H.26L future standard and noting that real-time software-only implementations of video codecs using this transform exist [Q15-D-42].  The group encouraged the proponent to bring forth such a proposal and encouraged its members to study this method.

6.8	P-Pictures in Enhancement Layers [Q15-D-44]

A contribution was provided which proposed the use of P pictures in enhancement layers of scalable syntax, calling these “EF” pictures (for “enhancement forward-predicted” pictures) [Q15-D-44].  This would allow an increase in frame rate in an enhancement layer without the delay incurred from B pictures and with an allowance of upward prediction from these pictures to higher layers [Q15-D-44].  The group agreed that the idea appeared to be reasonable, but was uncertain of the potential for enhancements of the scalable coding schemes in general, and encouraged further interest in enhanced scalable syntax operation.

6.9	Wavelet Coding [Q15-D-57]

Some preliminary information was provided in regard to a method of video coding using wavelet-based techniques, although the full details were not fully understood and the performance of the method was not demonstrated to the group [Q15-D-57].  The scheme basically involved the use of a zero-tree wavelet coder with overlapped-block motion compensation.  The group encouraged further study of the method.

6.10	Results and Key Technical Areas [Q15-D-66]

The core experiment description for long-term memory experiments was provided as contribution Q15-D-66.  The group agreed that independent implementation of software embodying the differences between any proposed syntax and the prior standard syntax was needed for adoption of a core experiment result into our draft for future standardization, as well as a group assessment of the core experiment design and results.  The establishment of a more clear and complete set of requirements to be met by core experiments in order to adopt a new standardized syntax enhancement is to be scrutinized at our next meeting.



With regard to the H.263++ project, a modified list of Key Technical Areas was adopted as shown below in Table 3.  The last of these KTAs was adopted in response to the contribution showing a problem with IDCT mismatch artifacts when using the Deblocking Filter mode of H.263v2.



With regard to the H.26L project, the first formal technology evaluation of H.26L proposals is planned for November of 1998, but all of the technical contributions received at this meeting appeared to potentially contain some relevance, including:

H.26L Error Resilience Features [Q15-D-37, Q15-D-45]

Strathclyde Coding Transform [Q15-D-42]

Wavelet Coding [Q15-D-57]

The 6 KTAs of H.263++

The other technical proposals received at the meeting as described above





TABLE 3

H.263++ Key Technical Areas

Key Technical Area�Example Relevant Document(s)��Error Resilient Data Partitioning�Q15-D-37, Q15-D-39��4x4 Motion Compensation�Q15-D-29��Adaptive Quantization�Q15-D-34, Q15-D-53��Long-Term/Background Memory�Q15-D-29, Q15-D-54, Q15-D-55��Enhanced Scalability�Q15-D-44��IDCT Mismatch Reduction�Q15-D-41, Q15-D-61��

7.0	VIDEO CODING FOR SIGNING AND LIP READING

7.1	Application profile development [Q15-D-06, Q15-D-46, Q15-D-47]

An ad hoc committee report was provided which reported that the progress of work consisted of making available a new video test sequence and some refinements of the application profile description [Q15-D-06].



A new test sequence called “Irene” was provided (see also Section 5.5) which consisted of rapid (Swedish) sign language using a 25 Hz video picture clock frequency [Q15-D-46].  It was made available for unlimited distribution for use in video codec testing and was adopted into the common simulation test conditions (see also Section 5.6).  The sequence is expected to be very useful in high frame-rate (and therefore probably higher bit rate) testing, due to the need for coding sign language at high frame rates to avoid missing rapid gesturing and finger-spelling.



A draft application profile for sign language and lip reading video codec communication was provided [Q15-D-47].  It contained information noting the need for high frame rates and picture resolution for such use.  The group commented that perhaps it might be useful to include in this document some information with regard to the bit rates necessary for coding some typical sign language content (such as the “Irene” sequence) using an example video coding method such as the test model document (TMN10) method.

8.0	WORKPLAN FOR H.263++

The current workplan for the H.263 project was discussed [Q15-D-11] and, noting that no first draft having been adopted at this meeting, the target date for the creation of a first draft needed to be adjusted.  The workplan schedule was kept otherwise unchanged, and is shown below in Table 4.  The technical proposals for this project are discussed in Section 6 above, the current list of Key Technical Areas is shown above in Table 3, and the one adopted core experiment is described above in Section 6.10.

TABLE 4

H.263++ Workplan

Meeting�Approx Date�Type�Milestone��SG16-1�17 March ‘97�Study Group���Q15-A�24 Jun ‘97�Experts���Q15-B�8 Sep ‘97�Experts�Adoption of Workplan��Q15-C�2 Dec ‘97�Experts�Start of Significant Effort��SG16-2�26 Jan ‘98�Study Group���Q15-D�21 Apr ‘98�Experts���Q15-E�21 Jul ‘98�Experts�First Formal Draft Adoptions��SG16-3�14 Sep ‘98�Study Group���Q15-F�Nov ‘98�Experts�Last Formal Draft Adoptions��Q15-G�Jan ‘99�Experts���SG16-4�15 Mar ‘99�Study Group���Q15-H�Jul ‘99�Experts���Q15-I�Nov ‘99�Experts�Final Draft for Determination��SG16-5�Feb ‘00�Study Group�Determination��Q15-J�Apr ‘00�Experts�Bug-checking��Q15-K�Jul ‘00�Experts�Final Draft for Decision��SG16-6�Nov ‘00�Study Group�Decision��

9.0	WORKPLAN FOR H.26L

The relevance of technical proposals received at this meeting to the H.26L project is discussed above in Section 6.10.  The current workplan for the H.26L project was discussed [Q15-D-12] and left unchanged.  The first formal technical evaluations for the H.26L project are planned for November of 1998. The workplan schedule for H.26L is shown below in Table 5.  Discussions relating to H.26L at this meeting addressed simulation conditions for evaluation of proposals, the delay evaluation model, and review of the requirements for H.26L.  Technical contributions relevant to this project are discussed in Section 6 above and their relevance to H.26L is discussed above in Section 6.10.  The delay model adopted for use by H.26L is discussed above in Section 5.3.



In the description of simulation conditions for H.26L proposals which has been attached to the Call for Proposals for H.26L as issued at the Jan/Feb ’98 meeting of Study Group 16, it was noted that the simulation conditions are subject to revision by the Rapporteur group meeting.  In this meeting, the simulation conditions were further discussed jointly with the H.263++ activity.  A concern was expressed that it might be difficult to define H.26L-specific test conditions at this time, since the technical contents of H.26L are quite open at this stage and the group does not know what kind of technology will be submitted as H.26L proposals.  It was therefore agreed that H.26L proposals will use the same anchor conditions as H.263++ proposals as defined in the output document Q15-D-62, considering that this best currently-available method for use as an anchor is the best and only thing the group could define at this time.  For H.26L proposals therefore the bit rate given to the first picture and the rate for subsequent pictures shall be as specified by the bit rate of the anchor bitstreams.  The simulation conditions for H.26L proposals may be further revised after H.26L proposals are received and first evaluated at the Q.15 meeting planned in November of 1998.  New video test sequence data relevant for this project is discussed in Sections 5.4 and 7.1 above.



In regard to H.26L requirements, it was emphasized that future mobile multimedia applications (e.g., IMT-2000 as discussed in Section 3.3) would be a very important target of our future development process.  It was expressed that the IMT-2000 environment is a key application area for H.26L.  In particular, greater error resilience capability for mobile environments is needed in H.26L.  The error resilience analysis for H.26L must take into account the error prone channels of such mobile communication networks.  H.26L should provide more error robustness capability than prior standardized video codecs (without much loss of efficiency for that purpose) as well as providing substantially improved compression performance over prior standardized video codecs .  The group will consider updating the H.26L requirements document as necessary to reflect the high priority of H.26L application to future mobile systems.



TABLE 4

H.26L Workplan

Meeting�Approx Date�Type�Milestone��SG16-1�17 March ‘97�Study Group���Q15-A�24 Jun ‘97�Experts���Q15-B�8 Sep ‘97�Experts���Q15-C�2 Dec ‘97�Experts�Modified Workplan Adopted��SG16-2�26 Jan ‘98�SG16�Issue Call for Proposals��Q15-D�21 Apr ‘98�Experts���Q15-E�21 Jul ‘98�Experts���SG16-3�14 Sep ‘98�Study Group���Q15-F�Nov ‘98�Experts�First Formal Evaluations��Q15-G�Jan ‘99�Experts�First Draft Text and Test Model��SG16-4�15 Mar ‘99�Study Group���Q15-H�Jul ‘99�Experts���Q15-I�Nov ‘99�Experts�Final Major Feature Adoptions��SG16-5�Feb ‘00�Study Group���Q15-J�Apr ‘00�Experts���Q15-K�Jul ‘00�Experts���SG16-6�Nov ‘00�Study Group���Q15-L�Apr ‘01�Experts���Q15-M�Jul ‘01�Experts���SG16-7�Aug ‘01�Study Group�Determination��Q15-N�Oct ‘01�Experts�Bug-Checking��SG16-8�Jan ‘02�Experts�White Document Generation��Q15-O�May ‘02�Study Group�Decision��

10.0	CLOSING SESSION

10.1	Presentation and Review of Results of Meeting Sessions [Q15-D-21, Q15-D-62, Q15-D-64, Q15-D-65, Q15-D-66, Q15-D-68]

The results of the meeting were reviewed in a closing session, including a review of a draft of the first three sections of this report Q15-D-68, an overview of the other meeting results, including the results embodied in documents Q15-D-21, Q15-D-62, Q15-D-64, and Q15-D-66, and the results to be embodied in Q15-D-65.

10.2	Liaison statements and collaborative letters to be written [Q15-D-63, Q15-D-67]

The group reviewed two proposed liaison statements, suggested a couple of minor modifications, and approved the resulting contents as joint liaison statements of Q.11 and Q.15:

To ITU-T SG15 on Multimedia on xDSL [Q15-D-63 = Q11-E-23], provided in Annex E of this report

To ISO/IEC JTC1/SC29/WG11 (MPEG) on 1) MPEG-4 compatibility with H.263v1, 2) MPEG-4 video in H.324, 3) MPEG-4 compatibility with H.263v3, and 4) Video codec performance testing�[Q15-D-67 = Q11-E-24], provided in Annex F of this report

10.3	Plans for future work, and ad-hoc committee designations

The future workplans for the H.263++ and H.26L projects and for deployment of our prior video codec standards were briefly reviewed.  The following ad hoc committees were established to progress the work between now and the next meeting, as detailed in Annex D:

H.263v2 packetization					(Tom Gardos)

Sign Language and Lip Reading Communication		(Gunnar Hellström)

H.263+ in H.320 [activity now to be primarily in Q.11]    	(Smita Gupta)

Error Resilient Simulation Conditions and Evaluations   	(Stephan Wenger)

Compatibility between MPEG-4 and H.263			(Gary Sullivan)

Test Model and Software Development			(Keiichi Hibi)

H.263++ Development					(Gary Sullivan)

H.26L Development   					(Keiichi Hibi)

10.4	Future meeting plans

The future meeting plans as described above in Section 1.5 were discussed and approved.

10.5	Closing of the meeting

There being no other business necessary for Q.15 consideration, the group thanked the meeting host company Nokia Research for its excellent support, and the meeting was closed.
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�ANNEX C - Detailed Agenda with Document Allocation [Q15-D-TD-1]

FOURTH MEETING OF ITU-T Q.15/SG16

VIDEO CODING EXPERTS GROUP

APRIL 21-24, 1997

MEETING PLAN

1.0	Opening plenary

1.1	Organizational items

Meeting logistical information

Generating attendee list					Q15-D-25

Reviewing experts list						Q15-D-03

Meeting invitation for this meeting				Q15-D-TD-0

Comments regarding ITU-T patent disclosure policy�				http://www.itu.int/ITU-Databases/TSBPatent/

1.2	Review of previous meeting reports

The second Study Group 16 meeting 26 Jan – 6 Feb, 1998  Q15-D-01

The third meeting (meeting C) of the Q.15/16 Video Coding Experts Group, Eibsee, Germany 2-5 Dec, 1997			   Q15-D-02

1.3	Document review		Q15-D-00, Q15-D-58, Q15-D-59, Q15-D-60

1.4	Review of the meeting plan (Figure 1)				Q15-D-TD-1

Schedule

Joint meetings

1.5	Future meeting plans

Q.15/SG16 Experts “E”: 20-23 July, 1998, Vancouver?

SG 16 “3”: 14-25 Sep, 1998, Geneva (delayed deadline 2 Sep)

Q.15/SG16 Experts “F”: ?? November, 1998, Korea?

Q.15/SG16 Experts “G”: ?? Jan, 1999 ?

SG 16 “4”: 15-26 March, 1999

1.6	Report of ad hoc committees

H.263+ in H.320 (Smita Gupta)				Q15-D-07

H.263+ bitstream verification (Tom Gardos)			Q15-D-04

H.263+ packetization (Tom Gardos)				Q15-D-05

Sign Language and Lip-Reading (Gunnar Hellström)	Q15-D-06

Simulation Conditions and Evaluations (Gisle Bjøntegaard)  Q15-D-08

Achieving Compatibility between MPEG-4 and H.263	Q15-D-09

Test Model and software development (Keiichi Hibi)	Q15-D-10

H.263++ development (Gary Sullivan)			Q15-D-11

H.263L development (Keiichi Hibi)				Q15-D-12

1.7	Liaison statements and collaborative letters received

From MPEG re MPEG-4 Compatibility with H.263	Q15-D-18, Q15-D-19

From MPEG re Video Coding and Testing			Q15-D-19

From SG12 re ITU-R WP11A and P.931 (P.DEL)		Q15-D-23

From SG12 re Q10&11/12 and P.931 & P.911 (P.AVQ)�						Q15-D-24, Q15-D-26, Q15-D-27

From SG15 re Multimedia on ADSL				Q15-D-28

2.0	Deployment and Support of H.120, H.261, H.262, H.263 / H.263+

2.1	IETF Draft RTP for H.263+ (a.k.a. H.225.0 Annex I)	Q15-D-05, Q15-D-20

2.2	IETF Draft for H.263 SDP Session Announcement		Q15-D-38

2.3	H.263+ in H.320				Q15-D-07, Q15-D-21, Q15-D-36

2.4	H.263 (v1) in MPEG-4			Q15-D-09, Q15-D-18, Q15-D-19

2.5	Bitstream Exchange Activity					Q15-D-04

2.6	Possible problem with H.263+ Annex J Deblocking Filter	Q15-D-41

3.0	Issues of Particular Joint Interest with Q.11

3.1	Discussion re MPEG-4 in H.324 Proposal			Q15-D-59

3.2	Focus on packet and mobile video needs

Study of Error Effects on Existing Syntax		Q15-D-14, Q15-D-17

New Error Resilience Tech. Proposals  Q15-D-37, Q15-D-39, Q15-D-45

3.3	File format for multimedia storage					Q15-D-60

4.0	Test Model, Software Development, and Encoding Optimization	Q15-D-10

4.1	Overall Test Model Comments				Q15-D-31, Q15-D-32

4.2	Rate-distortion motion estimation and mode selection	Q15-D-13, Q15-D-49

4.3	Packet-loss effects						Q15-D-14, Q15-D-17

4.4	Rate control								Q15-D-22

4.5	Quantization					Q15-D-30, Q15-D-40, Q15-D-51

4.6	Pre-Quantization							Q15-D-35

4.7	Clarification for Test  Model Motion Estimation Description	Q15-D-48

4.8	Available Software							Q15-D-52

5.0	Simulation Test Conditions and Performance Analysis		Q15-D-01, Q15-D-08

5.1	Simulation Conditions					Q15-D-31, Q15-D-39

5.2	Performance Testing						Q15-D-19

5.3	Delay Model Analysis						Q15-D-43

5.4	New Test Sequence Data						Q15-D-46

5.5	Proposed New Anchors						Q15-D-50

6.0	Proposals and Demonstrations for H.263++ and H.26L

6.1	Error Resilience				Q15-D-37, Q15-D-39, Q15-D-45

6.2	4x4 Motion Compensation and Transform			Q15-D-29

6.3	Adaptive Quantization					Q15-D-34, Q15-D-53

6.4	Long-Term/BG Memory	Q15-D-29, Q15-D-54, Q15-D-55, Q15-D-56

6.5	Enhancement of Picture Header					Q15-D-16Hea   jjj

6.6	Using C for Syntax Specification					Q15-D-33

6.7	Strathclyde Coding Transform					Q15-D-42

6.8	P-Pictures in Enhancement Layers				Q15-D-44

6.9	Wavelet Coding							Q15-D-57

7.0	Video coding for sign language and lip reading use			Q15-D-06

7.1	Application profile						Q15-D-46, Q15-D-47

8.0	Workplan for H.263++							Q15-D-11

9.0	Workplan for H.26L								Q15-D-12

10.0	CLOSING PLENARY

10.1	Presentation and review of results of meeting sessions�					Q15-D-62, Q15-D-64, Q15-D-65, Q15-D-66

10.2	Liaison statements and collaborative letters to be written

To ITU-T SG15 re Multimedia on xDSL			Q15-D-63

To ISO/IEC JTC1/SC29/WG11 (MPEG) on various issues Q15-D-67

10.3	Plans for future work, and ad hoc committees

10.4	Future meeting plans



�ANNEX D - Ad Hoc Committees Formed

D.1	H.263v2 Packetization

This group will work toward definition of an RTP payload packetization format for H.263+ video bitstreams.

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



T. Gardos, Chairperson



B. Andrews�G. Bjontegaard�T. Einarsson�K. Hibi��A. Kaup�P. List�H. Li�M. Luomi��Y. Machida�T. Nakai�B. Paul�R. Schaphorst��G. Sullivan�H. Tanaka�Y. Tomita�S. Wenger��M. Zeug����������D.2	Video Coding for Sign Language and Lip-Reading Use

Goals:

Create an informative condensed description of characteristics of sign language and lip reading of interest for the performance of video coding.

Determine requirements in terms of traditional video transmission terms.

Measure acceptable blur of details in motion in sign language and lipreading, and find a way to express the blur measurements.

Seek a subjective evaluation on the effects on sign language and lip reading from each option in H.263+.

Determine the need for control over video coding from sign language and lip reading users.

Conduct information transfer between video quality measurement work in SG12 and this AHC.

Influence the test model, test sequences and goals of H.263+ and H.263L.

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



G. Hellström, Chairperson



B. Andrews�S.-C. Cheung�T. Einarsson�R. Fryer��M. Jändel�H. Li�P. List�R. Schaphorst��G. Sullivan�M. Whybray�M. Zeug��������D.3	H.263+ in H.320

This group will act with a mandate to study how to adopt the “H.263+” enhancement features into H.320 terminals, and draft documents for proposal primarily within Q.11 as the method of such adoption.

Primary group communication will be conducted via sg16.lbc@research.kpn.com reflector.



Membership:



S. Gupta, Chairperson



B. Andrews�T. Geary�K. Hibi�T. Johansen��D. Lindbergh�Y. Nakaya�S. Okubo�A. Rulfs��I. Sebestyen�G. Sullivan�Y. Tomita�S. Wenger�������D.4	Consideration of Simulation Conditions and Evaluations for Error Resilience Testing

This group will act with a mandate to define simulation conditions to be used for simulation demonstrations in the area of error resilient video coding until the next Video Coding Experts Group meeting.

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



S. Wenger, Chairperson



T. Einarsson�A. Hsueh�J. Paulin�G. Sullivan��T. Wiegand�G. Bjøntegaard���������D.5	Achieving Compatibility between MPEG-4 and H.263

This group will act with a mandate to investigate compatibility issues regarding the relationship of MPEG-4 video with Rec. H.263, specifically to:

Encourage software development

Conduct bitstream exchanges

Identify all possible incompatibility issues in syntax

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



G. Sullivan, Chairperson



T. Einarsson�A. Hsueh�J. Paulin��������D.6	Test Model Enhancement and Software Development

This group will act with a mandate to:

Improve the description of TMN10 for H.263+ Annexes

evaluate technology for non-normative enhancements to TMN10

develop reference software and useful software tools for video coding activities

The objectives of the group are to

demonstrate the achievement by the H.263+ extensions using the test model specification for those outside the ITU-T Q15/SG16 group if possible

draft an implementers guide, informative appendix, or other such information to give good examples to users of the standard if necessary

The technical areas relevant to the ad-hoc activity are

pre- and post- processing

rate control issues

other encoder-specific content such as motion estimation methods, motion vector search ranges, mode decision mechanisms, etc.

evaluation of technology to realize a low-complexity codec (especially for an encoder)

define experimental conditions and/or new video sequences to provide good demonstrations of the performance of various methods

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



K. Hibi, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�T. Chen�W. Chen��S. Cheung�M. Dahlqvist�T. Einarsson�R. Fryer��T. Gardos�S. Gupta�G. Hellström�A. Hsueh��C. Huang�T. Kawahara�M. Karczewicz�A. Kaup��M. Kerdranvat�G. Klungsøyr�G. Liang�K. Lillevold��S. Lin�D. Lindbergh�P. List�M. Luomi��Y. Machida�Y. Mao�J. Mason�T. Miki��J. Muller�A. Nakagawa�T. Nakai�Y. Nakaya��K. O’Connell�J. Paulin�C. Quist�R. Schaphorst��J. C. Schmitt�I. Sebestyen�R. Sjöberg�G. Sullivan��H. Tanaka�Y. Tomita�T. Wiegand�M. Whybray��Y. Wong�M. Zeug�K. Zhang��������D.7	H.263++ Development

To consider the need for adopting additional incremental enhancements to Recommendation H.263 beyond those in H.263+.

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



G. Sullivan, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�T. Chen�W. Chen��S. Cheung�M. Dahlqvist�B. Dobrin�T. Einarsson��R. Fryer�T. Gardos�S. Gupta�G. Hellström��K. Hibi�A. Hsueh�C. Huang�T. Kawahara��M. Karczewicz�A. Kaup�M. Kerdranvat�G. Klungsøyr��G. Liang�K. Lillevold�S. Lin�D. Lindbergh��P. List�M. Luomi�Y. Machida�Y. Mao��J. Mason�J. Muller�A. Nakagawa�T. Nakai��Y. Nakaya�M. Nilsson�K. O’Connell�J. Paulin��C. Quist�R. Schaphorst�J. C. Schmitt�I. Sebestyen��R. Sjöberg�H. Tanaka�Y. Tomita�T. Wiegand��M. Whybray�Y. Wong�M. Zeug�K. Zhang�������D.8	H.26L Development

The goals of this group are:

Enhance the “Common Conditions” for Testing.

Improvement of the description of a Delay Evaluation Model (R. Fryer).

Refinement of an H.26L Requirements Document.

Refinement of the issued call for proposals for H.26L video coding algorithm.

Coordinate/merge proposals of interest to H.26L.

Primary group communication will be conducted via itu-adv-video@listserv.iterated.com reflector.



Membership:



K. Hibi, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�T. Chen�W. Chen��S. Cheung�M. Dahlqvist�T. Einarsson�R. Fryer��T. Gardos�S. Gupta�P. Haavisto�G. Hellström��K. Hibi�A. Hsueh�C. Huang�M. Jändel��T. Kawahara�M. Karczewicz�A. Kaup�M. Kerdranvat��G. Klungsøyr�H. Li�G. Liang�K. Lillevold��S. Lin�D. Lindbergh�P. List�M. Luomi��Y. Machida�Y. Mao�J. Mason�T. Miki��J. Muller�A. Nakagawa�T. Nakai�Y. Nakaya��M. Nilsson�K. O’Connell�J. Paulin�C. Quist��R. Schaphorst�J. C. Schmitt�I. Sebestyen�R. Sjöberg��G. Sullivan�H. Tanaka�Y. Tomita�M. Whybray��Y. Wong�M. Zeug���������

�ANNEX E - Joint ITU-T Q.11&Q.15/SG16 Liaison Statement�to ITU-T SG15 [Q15-D-63 = Q11-E-23]

QUESTION(s):�Q.11/16, Q.15/16��SOURCE:�ITU-T-SG16 Rapporteur Groups for Q.11 & Q.15/16 Tampere Finland��TITLE:�Liaison response to SG15/Q.4 regarding Multimedia on ADSL��LIAISON STATEMENT��TO:�ITU-SG15/Q.4��APPROVAL:�Agreed to at the Rapporteurs Group Meeting Tampere Finland��FOR:�Information��DEADLINE:�N/A��CONTACT:�Tom Geary, Q.11 Rapporteur�Rockwell International�4311 Jamboree Rd. P.O. Box C�Newport Beach CA 92660 USA�P +1 714 446-9641�F +1 714 446-9642�Email:tom.geary@rss.rockwell.com�Gary Sullivan, Q.15 Rapporteur�PictureTel Corporation�100 Minuteman Rd., M/S 635, 3B28�Andover, MA 01810 USA�P +1 978 623 4324�F +1 978 749 2804�Email:garys@pictel.com��

SG16/Q.11 and Q.15 were pleased to receive the liaison from SG15/Q.4 soliciting comment for the xDSL work in SG15.

Regarding the requirements of physical layer transports for the H.series Multimedia Terminals, we consider bitrate, bit error rate and latency delay as the key items which drive the acceptance of Multimedia terminals in the market place.  H.series terminals are defined for operation as point-to-point and multi-point configurations.  There are Recommendations requiring bit rates from >9.6kbit/s to > 9 Mbit/s and targeting bit error rates of from 10^-3 to 10^-10, but optimum performance is achieved with bit error rates of < 10^-6.  Algorithms utilized for audio and video vary in error robustness and some are designed typically to conceal bit and burst errors of 50-100 bits in duration.  Latency is of prime importance, especially on lower bit rate connections.  The target end-to-end one way delay is 150-200 mSec.  When transcoding is necessary via gateways or MCUs to connect differing types of terminals, the above latency and delay numbers are the maximum found to be acceptable by users.  Transport can be synchronous, frame based or packet based and utilizes the common protocols such as HDLC, H.223, ATM and IP.  Call startup is also of importance where times in excess of 2 seconds are found to be objectionable.

Regarding the aspects of ADSL, point-to-point configurations receive best acceptance when the bit rate is near symmetrical.  On the other hand, asymmetrical transport can result in optimum bandwidth utilization in multi-point configurations where each end terminal must receive (downstream) more video data than it will transmit (upstream) and it is expected ADSL will fulfill this application nicely.

For your convenience, a summary table of all the current Recommendations applicable to video conferencing is included.  

Table 1

Audiovisual communication systems in various network environments





Network�GSTN &

Wireless �

N-ISDN�

N-ISDN�Guaranteed QoS LANs�Non-guaranteed QoS LANs�ATM

(B-ISDN, ATM LANs)��Channel capacity�up to 33.6 kbit/s�up to 1536 or 1920 kbit/s�up to 1536 or 1920 kbit/s�up to 6/16 Mbit/s�up to 10/100 Mbit/s�up to 600 Mbit/s��Characteristics�• ubiquitous

 �• circuit based

• existing�• circuit based

• existing�• similar to N-ISDN�• Internet

• packet loss prone�• future basic network��Total system

(date of the first approval)�H.324

(96/03)�H.320

(90/12)�H.324 Annex D

(98/02)�H.322

(96/03)�H.323

(96/11)�H.310

(96/11)

H.321

(96/03)��Audio coding�G.723.1

G.729/A�G.711

G.722

G.723.1

G.728

G.729�G.711

G.722

G.723.1

G.728

G.729�G.711

G.722

G.723.1

G.728

G.729�G.711

G.722

G.723.1

G.728

G.729�G.711

G.722

G.723.1

G.728

G.729

ISO/IEC 11172-3��Video coding�H.261

H.263�H.261

H.262

H.263�H.261

H.262

H.263�H.261

H.262

H.263�H.261,

H.263�H.261

H.262

H.263��Data�T.120 etc.�T.120 etc.�T.120 etc.�T.120 etc.�T.120 etc.�T.120 etc.��System control�H.245�H.242�H.245�H.242�H.245�H.242

(for H.321)

H.245

(for native H.310)��Multimedia multiplex and synchronization�H.223�H.221�H.223�H.221�H.225.0, TCP/IP etc.�H.221

(for H.321)

H.222.0

 H.222.1

(for native H.310)��Call setup signaling�National standards�Q.931�Q.931 & National standards�Q.931�Q.931, H.225.0�Q.2931��

Notes

•	Audiovisual system H.324/M for mobile environments is under study.

•	H.321 is for adaptation of H.320 in B-ISDN.

•	Difference between B-ISDN and customer premises ATM networks (ATM LANs) is mostly in administrative aspects.



We thank you for your interest and welcome any further requests for information or clarifications.

END



�ANNEX F - Joint ITU-T Q.11&Q.15/SG16 Liaison Statement�to ISO/IEC JTC1/SC29/WG11 (MPEG) [Q15-D-67 = Q11-E-24]



ITU-T STUDY GROUP 16 QUESTIONS 11 & 15 (Tampere, 21-24 April 1998)��Questions:�11,15/16��Source:�ITU-T SG 16 Q.11&15/16��Title:�H.263 and MPEG-4 Video Issues��

			

LIAISON STATEMENT

From:�Q.15/SG16 (Advanced Video Coding Experts Group), and�Q.11/SG16 (Circuit-Switched Network Systems Experts Group)��To:�ISO/IEC JTC1 SC29 WG11 (MPEG)��Approval:�Agreed to at a Rapporteur Group meeting (Tampere, April 1998)��For:�Information and Action��Deadline:�July 14, 1998��Contacts:�Mr. Gary Sullivan�Mr. Tom Geary���Q.15 Rapporteur�Q.11 Rapporteur���PictureTel Corporation�Rockwell International���100 Minuteman Rd. M/S 635�4311 Jamboree Rd.  P.O. Box C���Andover, MA  01810�Newport Beach  CA  92660���U.S.A.�U.S.A.���Tel:  +1 978 623 4324�Tel:  +1 714 446 9641���Fax: +1 978 749 2804�Fax: +1 714 446 9642���Email: garys@pictel.com�Email: tom.geary@rss.rockwell.com��

1.0	H.263 Baseline Compatibility in MPEG-4 Draft [Information]

Thank you for your latest liaison statements [N2097 = Q15-D-18 & N2148 = Q15-D-19] and for the favorable disposition of our concerns in regard to compatibility with ITU-T Recommendation H.263. We are very pleased with MPEG’s recent action in this regard.  Please let us know if any further work becomes needed to help finalize this aspect of the MPEG-4 visual draft.

2.0	ITU-T Standardization of MPEG-4 Video in H.324 [Action]

At our Tampere meeting, the ITU-T circuit-switched network systems experts group (Q.11/SG16) asked the ITU-T video coding experts group (Q.15/SG16) to help evaluate a proposal they had received for standardizing the adoption of the future MPEG-4 video standard into the H.324 multimedia conferencing suite.  H.324 is the most recent ITU-T standard for circuit-switched-network videoconferencing systems.  Q.11 had recently received a proposal [Q11-D-08] for such adoption, but the proposal provided little information in regard to what capabilities of the MPEG-4 video draft were needed in H.324 that were not already adequately addressed in existing standards such as the H.263 standard maintained by Q.15.  Q.11 consulted the Q.15 experts to see if they could provide advice as to whether there was significant justification for inclusion of this additional video codec standard in H.324.  Q.15 responded that MPEG-4 had clearly unique features not addressed in prior visual standards, such as object-oriented segmentation-based coding and the coding of synthetic video content such as facial model animation.  However it was not clear to Q.11 whether these unique capabilities were needed in H.324 videoconferencing systems.  The proponents of MPEG-4 video inclusion emphasized an interest in the Data Partitioning/RVLC feature for error resilience, but seemed somewhat uncertain whether this provided a significant performance improvement over the various error resilience features of H.263v2 which were standardized in January 1998.  The Q.15 experts had not expected the request for information and were unable to provide an immediate and conclusive response in regard to this issue.  Any information that MPEG could provide to help find a better answer to this inquiry would be appreciated.

3.0	MPEG-4 Compatibility in H.263v3 Development [Information]

In regard to your suggestion to consider making the future H.263v3 as compatible as possible with MPEG-4 video, this is a worthy goal which we heartily endorse within the constraints of the project’s scope as an incremental enhancement of H.263v2.  We are still at an early stage in the H.263v3 project – no draft has yet been adopted and no decision has yet been made about what new technical features will be needed in H.263v3.  Once we have developed some more specific plans, we will correspond further with MPEG about how we can maximize compatibility with MPEG-4 video in the adoption of such features.  Any further input that MPEG may have in regard to this would certainly be appreciated.

4.0	Video Performance Testing [Information]

In regard to video performance evaluation with respect to H.263v2 [N2148 = Q15-D-19], we are making progress in the area of H.263v2 software availability for performance testing.  We believe that some reasonably complete and optimized software will probably become available for coding efficiency testing by the time of our next meeting (which is currently planned to occur in late July).  We are also working toward making software available for packet loss and error resilience testing as well, but are still at an early stage of progress toward that goal (and this seems to be a more difficult task).  If MPEG has a further interest in H.263v2 syntax capability testing, we will be happy to confer on future work in that regard.



END [KEEP THIS LINE TO HELP THE TSB]
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