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CHANGES NOTED SINCE DRAFT1 OF THIS REPORT



Minor adjustments in schedules as a result of plenary news of SG16 meeting dates.

Addition of Annex A (Ad Hoc Committees formed), Annex B (list of participants), Annex C (list of documents), and Annex D (detailed agenda).

Addition of COM 16 document numbers for white-paper contributions

Modification of comments about RTP payload specification (esp. per PLEN field length)

Modification of comments about sign language use (due to absence of Q15c09 and Q15c16)

Added section on non-conversational services topic

Addition of reporting of plenary activities

Italicization of document numbers of late-arriving documents

Correction of the reference to the content of the video in document Q15c33 (this is the only change since draft 2 of this report, which was released on 12/9/97).
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�0.0	OVERVIEW [Q15c48]

The third meeting (Meeting “C”) of the ITU-T Video Coding Experts Group (Q.15 / SG 16) was held at the Eibsee Hotel resort in Grainau-Eibsee, Bavaria, Germany on December 2-5, 1997. The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan, with H.26L sessions chaired by Associate Rapporteur Mr. Keiichi Hibi, a Sign Language Video Coding session co-chaired by Mr. Gary Sullivan and Mr. Gunnar Hellström, and Technology Proposal Sessions co-chaired by Mr. Gary Sullivan and Mr. Keiichi Hibi.  Excellent arrangements were provided by Siemens AG, the host organization.  This meeting report itself is designated with a meeting document number [Q15c48]. A list of the 43 collaborating experts attending the meeting is included in Annex B to this report, and a list of the 44 contributions and two TD’s which were presented at the meeting is provided in Annex C to this report.  The detailed meeting agenda is provided in Annex D to this report.



The overall agenda items for this meeting consisted of the following:

Proposals and workplan review for “H.263++” extensions to Recommendation H.263

Proposals and workplan review for “H.26L” long-term video coding standard

Test model simulation specification enhancement for use in H.263+ and H.26L activities

Coordination of video coding needs for Q.11/16 through Q.14/16 standards

Coordination of relationship with video coding technology in ISO/IEC JTC1 SC29/ WG11

Consideration of video coding needs for non-conversational services

Consideration of video coding needs for users of sign-language and lip-reading

Maintenance of existing ITU video coding standards (H.120, H.261, H.262, H.263)

Consideration of other business as necessary for Q.15/16



The opening plenary and two additional working sessions were held jointly with Q.11 / SG 16 in order to consider the video coding needs of circuit-switched network terminals and systems.  The specific topics addressed in the joint sessions were

H.320 adoption of H.263+ [Q15c12 = Q11c42]

H.320 adoption of multiple video streams [Q15c28 = Q11c17, Q15c29 = Q11c43]

Video error resilience [Q15c40 = Q11c38]

Long-term planning of standardization projects

Need for work on non-conversational services [Q15c44 = Q11c57]



It was agreed that the name of the “H.263L” project should be changed to “H.26L” to clearly indicate that the H.26L is a new video coding algorithm necessarily defined in a new Recommendation.



We did not place on our agenda, receive any contributions, or conduct any activity toward considering editing changes to the white document contributions submitted after our previous (second) meeting  (meeting “B”) in Sunriver, Oregon, USA during September 8-11, 1997.  The lack of such activity was adopted as a policy of the meeting in response to requests that any contributions calling for changes to the submitted white contribution drafts should be submitted directly to the SG16 meeting in early 1998 rather than being considered by the experts group subsequent to white document submission.  Our group is, in fact, pleased with the stability of these draft documents.  A description of these documents submitted for action by SG 16 is shown in Table 1.

TABLE 1

Summary of Action Requested of SG16

Document�Title�Action Recommended��COM 16-26 Q15b73 (Q15c10)�Recommendation H.263�Revision for Addition of “H.263+” Enhancements�Decision��COM 16-30 Q15b19�Recommendation H.262|IS13818-2 (MPEG-2 Video)�Amendments 3 and 4�(ITU extension data and multi-view profile)�Decision��

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 eight areas of activity listed below in Table 2, the activities for which were conducted without parallel sessions during our meeting.



TABLE 2

DIVISION OF SUBJECT AREAS AT EIBSEE MEETING

SUBJECT�CHAIRPERSON��1.	Opening Session�Gary Sullivan��2. 	Deployment and Support of H.263 and H.263+�Gary Sullivan��3. 	Sign Language and Lip-Reading�Gunnar Hellström and Gary Sullivan��4.	Workplan for H.263++ Future Enhancement Project�Gary Sullivan��5.	Workplan for H.26L Future Standard Development Project�Keiichi Hibi��6.	Technical Content Proposals and Demos for H.263++ and H.26L�Gary Sullivan and Keiichi Hibi��7.	Status of Activities of Other Organizations�Gary Sullivan��8.	Closing Session�Gary Sullivan��

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.  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 Siemens AG, who in turn outlined the meeting logistics.



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/

1.1	Previous Meeting Report [Q15c02]

The meeting report from the Q.15/16 meeting in Sunriver Oregon, USA, 8-11 September 1997, hosted by Intel Corporation, was discussed and approved [Q15c02].

1.2	Ad Hoc Committee Reports [Q15c04, Q15c05, Q15c06, Q15c07, Q15c08, Q15c17]

Reports were presented for the six Ad Hoc Committees which were appointed at the previous meeting.  The reports which were presented are listed below in Table 3.



TABLE 3

Ad Hoc Committees Reporting to Sunriver

AD HOC COMMITTEE�CHAIRPERSON�REPORT��H.263+ Bitstream Verification�Tom Gardos�Q15c04��H.263+ Bitstream Packetization�Tom Gardos�Q15c05��Test Model Enhancement and Software Development�Keiichi Hibi�Q15c06��H.263++ Development�Gary Sullivan�Q15c07��H.26L Development�Keiichi Hibi�Q15c08��Video Coding for Sign Language and Lip Reading (verbal report with video sequences submitted as Q15c17)�Gunnar Hellström�Q15c17��

1.3	Organizational Items [Q15c25, Q15c03, Q15cTD-0, Q15c01]

The attendee list [Q15c25] was circulated and the experts list [Q15c03] and meeting invitation documents [Q15cTD-0, Q15c01] were made available.

1.4	Liaison with Other Standards Organizations [None Received]

No liaisons statements or collaborative letters were received for consideration at this meeting.

1.5	Review of Contributions [Q15c00]

The list of meeting contributions was [Q15c00] reviewed, updated, and approved. 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 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).

1.6	Meeting Plan [Q15cTD-1]

The meeting plan outlined in Q15cTD-1 was reviewed, updated, and approved.

1.7	Proposed Future Meetings Plan [Q15c43]

The proposed meeting plan was presented and approved.  A gracious and generous offer was received from Nokia [Q15c43] to host an April 1998 Experts Group meeting.  This offer was tentatively accepted with gratitude, subject to review and approval by SG16:



SG16 meeting, 26 January - 6 February, Geneva, CH (delayed deadline 14 Jan)

Q.15&Q.11 / SG16 Experts: 21-24 April, 1998, Tampere, Finland [Q15c43]

Q.15 / SG16 Experts, July, 1998, host solicited

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

Study Group 16: March, 1999

Study Group 16: February, 2000



Further discussion of future meeting plans was deferred to the closing plenary, at which the last two SG16 meeting dates shown above were provided by a member of the group.

2.0	DEPLOYMENT AND SUPPORT OF H.263 AND H.263+ [Q15c10]

The white document draft of the H.263+ enhanced version of Rec. H.263 [Q15c10] was provided for imformation.

2.1	H.323 / IETF RTP Payload Packetization adoption [Q15c05, Q15c14, Q15c39]

An ad hoc committe report was received [Q15c05] which indicated that a good design is well under way in the IETF toward an RTP payload packetization specification for the new version of Recommendation H.263 (known as “H.263+”).  The current drafted specification was provided to the group [Q15c14]. The group was pleased with the reported progress on this topic, noting that the level of stability of the drafted content appeared high and thus that it appears to be reaching a state suitable for rapid adoption into the H.323 suite (in the view of the Q.15 experts).



A contribution was provided which supported the progress of the work on this topic and which suggested few minor changes to the draft, primarily out of concern for increased editorial clarity and the minimization of the amount of overhead data required or recommended by the draft [Q15c39].  A comment was made at the meeting that another minor aspect of this specification which appears deficient is that it provides an inadequate number of bits to specify the length of some picture headers in its PLEN field.  We were also informed that some thought was given toward adding support for video back-channel messages (using H.263+ Annex N in separate logical channel operation).



The packetization draft should be reviewed to see if it is sufficiently mature for determination at the January/February SG16 meeting as an Annex to H.225.0.  The video group’s impression is that this level of stability will be reached prior to the SG16 meeting, although further review is required to resolve some relatively minor concerns.  The packetization document will be reviewed at the 40th IETF meeting December 10 and 11, 1997.

2.2	H.320 adoption of H.263+ Enhancements [Q15c12]

A contribution was presented which proposed a method for the adoption of the new version of Rec. H.263 (known as “H.263+”) into Rec. H.320 terminals [Q15c12].  This proposal was generally supported in joint session with Q.11 as well as having the support of Q.15.  It was agreed that Q.11&Q.15 ad hoc work would be devoted to further the progress on this topic.

2.3	H.320 adoption of Multiple Video Bitstreams [Q15c28, Q15c29]

A contribution was presented which proposed the adoption of support for multiple video bitstreams within H.320 using the video multiplex method described in Annex C of Rec. H.263 [Q15c28].  Another contribution was received which supported this basic method and called for additional work on the topic [Q15c29].  In a joint Q.11&Q.15 session, some Q.11 experts expressed concerns with the future impact of adopting this feature into H.320, since this feature will also be supported (but in a somewhat different way) for ISDN operation of H.324 terminals.  The proponents of this feature agreed to withdraw their proposal from immediate consideration pending further exploration of the open issues and expressed concerns.



The issues that the group felt needed further consideration include:

Interoperability of multiple video bitstream enhanced H.324/ISDN terminals with enhanced H.320 terminals

Interoperability of multiple video bitstream enhanced H.323 terminals with enhanced H.320 terminals

Need for well designed capability exchange mechanism

Labeling of the purpose of the various bitstreams (e.g., presenter, presentation material, audience, ...)

Multipoint scenarios

Need for encouragement of H.324/ISDN terminal transition from H.320

Confusion of message of upgrading a phasing-out standard (H.320)

2.4	MPEG-4 adoption of H.263 (v1) compatibility [Q15c13]

A contribution was presented [Q15c13] which encouraged work toward the adoption of H.263 (version 1) compatibility into the future “MPEG-4” standard currently being drafted by ISO/IEC JTC1/SC29/WG11. The group agreed that encouraging such compatibility was a worthy goal.



The group thought that either the addition to MPEG-4 video of a required normative reference to Rec. H.263 along with a description of the differences between the two codecs or the inclusion of H.263 syntax into MPEG-4 video without such a normative reference appear to be adequate solutions.



The group thought it might also be useful to adopt an informative appendix to H.263 once MPEG-4 becomes final, providing guidance on H.263 interoperability with MPEG-4.

2.5	Video Redundancy Coding Usage Scenario adoption [Q15c30]

A contribution was presented which described a technique known as Video Redundancy Coding using the Reference Picture Selection mode of the drafted new version of Rec. H.263 [Q15c30].  This contribution also describes how Reference Picture Selection can be used to create a form of low-delay temporal scalability (temporal scalability without the backward prediction used in B pictures).

2.6	Bitstream Exchange Activity [Q15c04]

A report was provided [Q15c04] on the topic of bitstream exchange activity toward aiding in implementation of the drafted new version of Rec. H.263.  Further work was called for to provide cross-validated bitstreams which conform to the latest draft of that new revised Recommendation.  The group strongly supported this request for further work on this topic.  The group is pleased that software is now also available in two publicly available implementations which should be capable of generating valid and current bitstreams.

2.7	Test Model (#8r1) enhancement and software development [Q15c06]

A report was provided on the topic of test model and software development activity [Q15c06].  The group was pleased that this work has continued to make progress in finding enhancements to the test model and in creating updated versions of publicly-available software implementations of the test model.

2.7.1	Proposed new test model TMN9 [Q15c15, Q15c11]

The draft test model encoder design description submitted to the group was reviewed [Q15c15].  The group was pleased to see that several aspects of  the draft had been updated.



The group generally agreed that it was worthwhile to focus work on the optimization and enhancement of the test model document.  The test model forms a very useful reference and should serve as an example of good use of the H.263+ standard’s syntax.



It was suggested that the group should adopt a significant goal for near-term test-model enhancement, such as at least a 1 dB performance improvement using optimization techniques such as rate-distortion optimization of mode decisions and 4MV motion vector search improvement, perhaps as described in a contribution primarily on another topic [Q15c11], but in which a test model enhancement of approximately 0.6 dB was also described.



Simplified Lagrange multiplier ideas such as min{D+L*R} with L = 2*QP*(SAD) or L=(2Q)2 * SSE) were mentioned which may help.



It was also noted that increased speed in the operation of the test model could be achieved by using the triangle inequality (perhaps coupled with use of an SSE rather than SAD criterion), (Jan ’95 IEEE Trans. Image Proc, Lee and Zulari?).



One attendee commented that using half the sustainable Quant value every second gives 1 dB on Container ship,  0.6 dB on Akiyo (but didn’t work on News).  Another test model idea mentioned was to compute RD = C * BitMB + sum( (k-k’)^2 - k^2 ), and if (vector = (0,0) && RD > 0) then don’t code the MB.  This is included in Gisle Bjontegaard’s software and is reported to yield 0.2 to 0.3 dB improvement.



The group expressed regret that the specification of quantization method for Advanced INTRA Coding did not appear to reflect the conclusions reached via email discussion of this topic and expressed its desire to see further updates before approving the test model document (as perhaps TMN9r1).  The introduction section does not appear to be up to date regarding the modes supported in the test model document – for example in regard to Annexes J, Q, and perhaps T.  In section 2.1.2 regarding integer pixel fast search, it is not indicated that the search is started at the predicted motion vector, nor whether the (0,0) vector is also checked.  Also it seems to claim that up to four untested motion vectors may be tested in each search iteration when it appears that the correct number is three.  It is also not specified what is done if the motion vector moves beyond the (typically 16x16) representable range of MV values.

2.7.2	Rate control [Q15c19]

A contribution was presented which specified a rate control method which allocates an optimized (and lower) number of bits to B pictures, rather than a number of bits for the B picture which is equal to that of surrounding P pictures [Q15c19].  The author had considered also including a feature for optimized allocation of bits between base and spatial/SNR enhancement layers, but decided that the bit rate for each layer is typically fixed which renders such analysis irrelevant.



It was verbally suggested that a suitable SAD criterion might be used in rate control rather than variance, which would reduce rate control complexity (especially if SAD is found as the result of the motion search and mode decision).

2.7.3	Software availability [Q15c24, Q15c31]

The group was pleased to receive contribution from the University of British Columbia [Q15c24] describing updates to their publicly-available test model software.



The group was also very pleased to hear about the incorporation of the H.263v2 codec with Video Redundancy Coding and RTP packet transport into the “vic” internet software tool [Q15c31].  The new capability provided by H.263+ in this environment should help gain widespread appreciation of the new enhanced standard.



There were some comments on the possibility of creating a library of software as an official archive for group use.  However this topic was not fully explored, and those providing software at this time appear satisfied with their own ftp distribution and unofficial status.

2.7.4	New video sequences for use [Q15c17, Q15c33]

A contribution was presented which showed two video sequences of rapid sign-language use (American and Swedish sign language) [Q15c17].  The group agreed that these appeared very useful in future work, provided they can be distributed in the usual Exabyte digital tar format containing “raw” Y, CR, CB (4:2:0) CIF and QCIF data.



A contribution was presented which offered two additional video sequences for use [Q15c33] – one showing a person come into the frame, bow, and then leave the frame; and the other showing a person come into the frame, go back out, and then come in again with a pamphlet.  There are relative short (10 sec) sequences, but they display highly varying levels of activity.  These appeared useful to the experts, and it was agreed that the provided Exabyte format copies would be used to facilitate distribution.

2.7.5	H.223 Effect on Video Simulation [Q15c38]

A contribution was received which announced the availability of software for H.223 Levels 1 and 2 mux protocol simulation [Q15c38].  This software appeared to be very useful in observing the effects of error-prone channels on video data.

2.8	Non-Conversational Services [Q15c44]

In a joint session between Q.11 and Q.15, the topic of non-conversational services was addressed [Q15c44].  All agreed that it was highly desirable to develop a good file format for storage and playback of H.324 content (including coordinated playback of audio and video).  Although this topic has received widespread assertions of worthiness in our groups in the past few years, little has been accomplished due to a lack of sufficient contributions.  It was proposed that collaboration with ISO/IEC SC29/WG11 (MPEG) might help lead to the development of a good file format, and the group’s encouragement of this effort was expressed.

3.0	VIDEO CODING FOR SIGN LANGUAGE AND LIP READING USE [Q15c17]

The group discussed the progress of work on the topic of video coding for sign language and lip reading use.  Members expressed concern that an appendix to H.263 describing the needs of this application might be able to say little more than that high resolution, high picture rates, and low delay are desirable for this application – all of which are goals so fundamental to our work that they need not be reiterated as something particular to that application.  The group decided that it might be more appropriate to form a document to be maintained by the group describing the needs of such users (termed an “application profile”) to capture the information learned, rather than to adopt an appendix to the standard on this topic.  The possibility of the creation of additional descriptions of other sample applications was also encouraged.



Two new video sequences containing examples of sign language communication will be made available for our use [Q15c17] (see also section 2.7.4)

4.0	WORKPLAN FOR H.263++ [Q15c07]

The workplan for H.263++ was reviewed [Q15c07].  The current workplan (unchanged except for adjustments for news of SG16 meeting dates) is shown in Table 4 below.  It assumes two Q.15 Experts group meetings between each pair of SG16 meetings.

TABLE 4

H.263++ Workplan

Meeting�Approx Date�Type�Milestone��a�24 Jun ‘97�Experts���b�8 Sep ‘97�Experts�Adoption of Workplan��c�2 Dec ‘97�Experts�Start of Significant Effort��d�26 Jan ‘98�SG16���e�21 Apr ‘98�Experts�First Formal Draft Adoptions��f�Jul ‘98�Experts���g�14 Sep ‘98�SG16���h�Nov ‘98�Experts�Last Formal Draft Adoptions��i�Jan ‘99�Experts���j�Mar ‘99�SG16���k�Jul ‘99�Experts���l�Nov ‘99�Experts�Final Draft for Determination��m�Feb ‘00�SG16�Determination��n�Apr ‘00�Experts�Bug-checking��o�Jul ‘00�Experts�Final Draft for Decision��p�Nov ‘00�SG16�Decision��

5.0	WORKPLAN FOR H.26L [Q15c08, Q15c46]

The major objective of the H.26L activity in this meeting was to finalize the H.26L requirements document. H.26L discussion also addressed the definition of the delay evaluation model. Technical proposals for H.26L contents were presented and discussed jointly with the H.263++ activity.



It was agreed that the name of “H.263L” should be changed to “H.26L” to clearly indicate that the H.26L is the new video coding algorithm necessarily defined in a new Recommendation.



The workplan for H.26L which was agreed upon at the Sunriver meeting [Q15b24] was reviewed [Q15c08].  It has proved difficult for us to estimate the schedule for H.26L, as we are uncertain of the state of the technology that might be proposed for it, we are uncertain of what may arrive in the H.263++ project, and we have yet to receive sufficient feedback on the degree of success of our H.263+ project which we have just submitted to SG16 for approval.



However, the collective judgment of the group was that insufficient time seemed to be provided in the prior schedule for proposal evaluations, test model generation, and draft text refinement.  A longer schedule was thus adopted which maintains the date of the first call for proposals and the initial proposal evaluations while providing additional time for work after the initial proposal evaluations. It was agreed that the workplan may be revised again in the future according to the progress of work and the evaluation result of the proposed algorithms.  The new adopted workplan is shown in Table 5. The schedule has been adjusted for news of SG16 meeting dates, and assumes two Q.15 Experts group meetings between each pair of SG16 meetings.



The evaluation method (e.g. subjective test ?) of H.26L proposals needs further discussion and should be defined based on the H.26L requirements document at an early stage.



The drafting of the call for proposals for H.26L video coding algorithm has been started at this meeting and the initial draft was contributed [Q15c46]. The call for proposals will be further refined after this meeting through e-mail reflector discussions and will be issued at the next SG16 meeting in January/February 1998, where the call can be more widely distributed.  



TABLE 5

H.26L Workplan

Meeting�Approx Date�Type�Milestone��a�24 Jun ‘97�Experts���b�8 Sep ‘97�Experts���c�2 Dec ‘97�Experts�Modified Workplan Adopted��d�26 Jan ‘98�SG16�Issue Call for Proposals��e�21 Apr ‘98�Experts���f�Jul ‘98�Experts���g�14 Sep ‘98�SG16���h�Nov ‘98�Experts�1st Formal Evaluations��i�Jan ‘99�Experts�First Draft Text and Test Model��j�Mar ‘99�SG16���k�Jul ‘99�Experts���l�Nov ‘99�Experts�Final Major Feature Adoptions��m�Feb ‘00�SG16���n�Apr ‘00�Experts���o�Jul ‘00�Experts���p�Nov ‘00�SG16���q�Apr ‘01�Experts���r�Jul ‘01�Experts���s�Aug ‘01�SG16�Determination��t�Oct ‘01�Experts�Bug-Checking��u�Jan ‘02�Experts�White Document Generation��v�May ‘02�SG16�Decision��

5.1	Requirements [Q15c20, Q15c41, Q15c45]

The latest draft of H.26L requirements appeared in the document Q15b70 which was an output from the Sunriver meeting.



Q15c20 proposed the modification to the requirements for H.26L described in Q15b70 for future mobile terminals and for video communication over internet transport protocols. It was expressed that the proposal in Q15c20 was much more specific and strict than those described in Q15b70. It was also mentioned that some features proposed in Q15c20, for example packet mode transport and connectivity over heterogeneous networks, are not addressed only in video coding but also need system-level considerations. We decided to make changes reflecting the proposal, but some items are defined as goals which are targets of the performance improvement in the H.26L standard development process, while all the requirements should be met by the final standard.



Another proposal on H.26L requirements was also presented [Q15c41]. In this document, sign-language and lip-reading application was identified as a good key application for H.26L, because low constant delay, high frame rate, and high resolution should be realized simultaneously. Although the concept proposed in Q15c41 was agreed upon, the proposal did not include specific values/numbers which can be incorporated into the H.26L requirements document. It was decided to reflect the proposal in Q15c41 in the H.26L requirements document in some form in its editing process.



The new version of the H.26L requirements document were generated as Q15c45. This document is expected to be attached to the call for proposal for H.26L video coding algorithm issued at the next SG16 meeting with a refinement through e-mail reflector after the meeting.

5.2	Delay Model [Q15c32]

A revised delay model was presented which contained refinements to the model in response to various comments that had arisen in recent review by the experts [Q15c32].  The proposal is that proponents of an H.26L video codec shall use this delay model for providing the information of the delay evaluation of the proposed algorithm. A concern was expressed that the proposed delay model may be too complex for H.26L proponents to fully understand how to use the model and the meaning of the parameters in the model. It was also pointed out that the VBV specification in H.262|ISO/IEC 13818-2 (MPEG-2 Video) is much simpler and the relation with the proposed delay model should be clarified. However, recognizing an importance of delay evaluation of the H.26L proposals to achieve the target low delay feature, we agreed to include the delay evaluation model with a possible improvement through e-mail discussion after the meeting into the call for proposal for H.26L algorithms and to encourage proponents to provide the results of delay evaluations based on the model.



A small side discussion was suggested for evaluation of the new model and its use.  Four people met for approximately two and one-half hours and came to the following conclusions which were then presented to the Q.15 experts group:

That a means of generating a “delay figure of merit” for preliminary ranking of proposals is both possible and desirable.  This will include terms representative of encoder, channel and decoder delays including the effect of buffer control / activity.  It was recommended that there be further work conducted via our email reflector to finalize such a definition.

That such a figure of merit would be useful only for ranking codecs when they are in use in a “low delay mode” of operation.   In practice this means a constant frame-rate mode.

It was recommended that for proposals for low delay application that the computation and presentation of the figure of merit, as defined, should be mandatory.

It was recommended that for all “delay critical” proposals, proposers are strongly encouraged to make use of the full delay model and the output of that model form the basis of graphical illustrations of delay properties and to be reflected in the inter-frame timing of displayed sequences.

That, to expedite the use of the full model in this way, a document should be prepared to state in a simple and unambiguous form how the data should be generated.  It was recommended that there be work on the Q.15 email reflector to prepare this document.

That in computing delay, the first frame of an encoded sequence be discounted.

That for the preparation of demonstration sequences and the accompanying data, e.g., PSNR or delay, the size of the initial frame be limited to no more than the channel bit rate integrated for one second.  The bits allocated to the first frame should be subtracted from the total bit allocation for the sequence, and the nominal channel bit rate for the channel be adjusted accordingly.

5.3	Common Test Conditions for H.26L Proposals [Q15c17, Q15c33]

The new video sequences for sign-language and lip-reading application proposed [Q15c17] were agreed to appear to be good material to be added to the set of test sequences for H.26L development. The applicability of the H.26L video coding algorithm to sign-language and lip-reading application will be tested using this video sequence. It was pointed out that the evaluation method of an acceptability of the picture quality for sign-language and lip-reading application needs further considerations, e.g. evaluation method of readability of the sign-language. The distribution method of this new video sequence in QCIF and CIF format will be resolved off-line after the meeting.



Another contribution [Q15c33] also proposed new video sequences for H.263++ and H.26L development, which include both low active motion periods and highly active motion periods, and which are suitable for real-time low latency video coding study. We also agreed that the proposed video sequences be added to the set of test sequences. Any impact on the H.26L common test condition needs further study.

6.0	TECHNICAL CONTENT PROPOSALS AND DEMOS FOR H.263++ and H.26L

Technical content proposals for both H.263++ and H.26L were reviewed together in a single session.  The technical content of such proposals may be used by either group in its future work, as appropriate.

6.1	Long-Term Memory Motion Compensation [Q15c11]

A contribution was presented which proposed using a multi-picture memory containing a large number of previously decoded pictures for purposes of prediction [Q15c11].  Very significant gains in quality (e.g., 1.5 dB) were described when using large (e.g., 50) numbers of stored pictures.  The technique as proposed is somewhat similar to Reference Picture Selection except that it switches between prediction pictures (using a VLC) on a macroblock (or block) level rather than on a slice level.  The group expressed a high degree of interest in this proposal. Some concerns were expressed regarding encoder search computation and decoder memory usage.  This feature appears to fit within either the H.263++ or H.26L area of work.

6.2	4x4 Block Video Coding [Q15c23]

A contribution was presented which uses a choice of motion block size between 4x4 and 16x16 (rather than the more typical 8x8 and 16x16), half-pel-only motion compensation, and then after motion prediction, a 4x4 reduced-complexity transform rather than the typical 8x8 DCT [Q15c23].  The transform could be specified with precision to prevent all round-off error drift between encoders and decoders.  This appeared to produce sizable performance gains, and further investigation was urged by the group.  This feature may fit within the H.263++ area of work, but this is not certain.  It may also be a candidate for H.26L work.

6.3	Data Partitioning for Error Resilience [Q15c36]

A contribution was presented which proposed a scheme called data partitioning with reversible VLCs for error resilience operation [Q15c36].  This feature is found in MPEG-4 video, and a somewhat improved syntax was proposed here.  The group was interested in this feature and had a general impression that it would provide a significant benefit, but actual data on its effectiveness was lacking.  This feature appears to fit within either the H.263++ or H.26L area of work.

6.4	Single-Thread Motion Vector Prediction [Q15c35]

When using data partitioning for error resilience, a certain simplified motion vector prediction model is needed for reversible decoding [Q15c35].  A motion vector predictor was proposed with improved reverse-decoding capability.  The group seemed to agree that the proposed motion vector predictor appeared to be a good idea, but noted that this method requres use of data partitioning.  A comment was made that this simplified motion vector predictor would likely have somewhat lower coding efficiency due to the lack of the use of the median prediction method.  This feature appears to fit within either the H.263++ or H.26L area of work.

6.5	Background Memory Use [Q15c26]

A proposal was presented for using an additional picture store and an update rule for purposes of background estimation and fast recovery in uncovered background areas [Q15c26].  The group noted that the performance results for the use of this method did not show much performance improvement.  Although the group was interested in the general concept, sufficient evidence was lacking for a sizable benefit from the technique.  The subject matter appears to have some relation to that in the long-term memory proposal described above.  Such subject matter could fit either within the H.263++ or H.26L area of work.

6.6	Dynamically Reconfigurable Codec [Q15c27]

A contribution was received which proposed a concept called a “dynamically reconfigurable codec” [Q15c27].  Such a design would allow changes to the codec syntax to be signaled in the bitstream so that many different selectable syntax elements and relationships would be possible.  The proponent was asked the difference between this type of codec and one which simply had many “modes”.  He explained that this design would allow the adoption of many “tool” elements for similar basic purposes (e.g., transforms, entropy codes, quantization methods, etc.), allowing the encoder to choose the coding method with more freedom.  Some misgivings about the desirability of this type of system were expressed, and the group did not appear to have much interest in such a concept, in the absence of much more justification to show the need.  This feature appears to fit only within the H.26L area of work.

6.7	Adaptive Quantization [Q15c34]

A contribution was provided describing in detail the decoding process for the “adaptive quantization” technique which was proposed and described at two prior meetings [Q15c34].  This decoder description would seem to be a good starting point for the drafting of text for a standard using this technique, which appears to primarily be a H.263++ category proposal.  The D-1 demonstration shown in Sunriver was repeated to show the efficacy of the method.



The group agreed that a very significant benefit (e.g., 30%) appeared to be shown relative to the anchor sequences.  There was keen interest expressed in the technique, but also a general agreement that cross-validation of results and testing on more sequences and conditions were needed.  The presenter indicated that further work efforst would include operation evaluation with Annex I (advanced INTRA coding) and Annex T (modified quantization) and incorporation into the current test model.  There was an assertion that the encoder complexity could be reduced by approximately 70% using special techniques, thus reducing the complexity burden that may have been assumed necessary for this mode.



The group remains interested in this proposal and wishes to further investigate.  Cross validation is requested.  This feature appears to fit either within the H.263++ or H.26L area of work.



Some comments were made concerning the quality of the encoding anchor reference sequence.  A suggestion was made for the group to have another look at testing conditions for various types of features to be tested, which sequences, bit rates, frames, number of bits for first frame.  The group decided to create an ad hoc activity on H.263++ testing conditions to see how assessment methods could be improved.

6.8	Motion-Dependent COD Syntax [Q15c37]

A contribution was presented for a short way to signal motion without DCT coefficients [Q15c37].  Results were obtained from a modified UBC test model coder. Approximately a 0.5% bit rate benefit was shown for the technique at constant quantization step size.  The greatest benefit was shown to be on scenes with “global” motion. The benefit is highly dependent on sequence.  The group was not very enthusiastic about the amount of benefit this seemed to provide, but agreed that it could be kept in mind during design for H.26L. The overall enthusiasm of the group regarding this technique is low due to the limited amount of benefit that it seemed to be able to provide.

6.9	MPEG-4 Error Resilence Tools [Q15c40]

A contribution was presented in a joint session with Q.11 which described work ongoing within MPEG-4 on the topic of error resilient video use [Q15c40].  The Q.15 experts felt that nearly all of the syntactical features of the drafted MPEG-4 scheme were already supported in H.263+ (with the exception of data partitioning with reversible VLCs).  However the video group felt that more investigation and demonstration of the capabilities of these methods would be very worthwhile, as most of its recent activities have focused only on the syntactical description required for standardization – rather than work toward finding the best way to use the syntax once written.  The video group indicated that it would be very useful to conduct further work on exploring the use of coded video in error prone environments, with collaboration with the Mobile experts within Q.11 and with those working on this topic in MPEG-4.



A summary overview of video coding error resilience features was constructed, and is found below:

Slices/Packet Resync Markers (found in H.263+ and MPEG-4)

Independent Segment Decoding (found in H.263+)

Reference Picture Selction (found in H.263+, under consideration for MPEG-4 version 2)

Data Partitioning with Reversible VLCs (found in MPEG-4, under consideration for H.263++)

Scalability bitstreams (found in H.263+ and MPEG-4)

Error Concealment Processing (generally not subject to normative standardization, but investigated in simulation test model activities of Q.15 and MPEG-4).

7.0	STATUS OF WORK IN OTHER ORGANIZATIONS [Q15c18, Q15c42]

Two contributions were provided describing work on video quality assessment (using both “objective” and “subjective” methods) [Q15c18, Q15c42].  Members of the group were encouraged to learn more about this work and to see what can be learned from it in the conduct of our future activities.



Subjective test method specifications include three recommendations: P.910 one way video test method, P.920 conversation quality assessment, P.930 video impairment reference system (available from CSELT, BT, KPN, Bellcore).  Also audiovisual coupled quality assessment in work in progress.  ITU-R BT.500 is another subjective test procedure description.

8.0	CLOSING PLENARY

8.1	Presentation and review of results of meeting sessions

8.1.1	Suggested test and simulation conditions [Q15c47]

Some members of the video group generated a description of suggested methods for the presentation of simulation results for technical contributions that would encourage good comparison of work, while trying to minimize the burden presented by the presentation requirements [Q15c47].  Their proposal was reviewed by the group and approved as the preferred guidelines for simulation presentations for the next two meetings (Geneva and Tampere).  Further review of the suggested test conditions was encouraged, and a need for ad hoc activity was expressed for facilitating the goal of having the best possible methods for evaluating the technical merit of demonstrations in the future.



There was a strong expression of concern expressed regarding the lack of high frame rate, high resolution video in the suggested test conditions (such as video of a quality adequate for good sign-language communication).  The group noted that the conditions described were typical of past work in the group, that there needed to be a limited number of test conditions expected, and that precise bit rates sufficient for comparisons of higher-quality video coding were not known precisely and would need further study and discussion.  It was decided that the guidelines provided were sufficient for the immediate future, but that there was a need to change the past focus so that higher quality video is given a greater degree of attention in our future work.

8.1.2	Review of results of meeting sessions [Q15c48]

The first draft of this meeting report [Q15c48] was reviewed and approved (to the extent that it was expected to still undergo some further refinement and that some material still needed to be added to it).

8.2	Liaison statements and collaborative letters to be written

No liaison statements to be sent by Q.15 were proposed or written.

8.3	Plans for future work

8.3.1	Ad hoc committees

The following Ad Hoc Committes were formed.  The membership of these Ad Hoc Committees is listed in Annex A to this report.  These AHCs will conduct their work primarily by email using the Q.15 advanced video email reflector.

TABLE 6

Ad Hoc Committees Formed in Eibsee

AD HOC COMMITTEE�CHAIRPERSON��H.263+ Bitstream Verification�Tom Gardos��H.263+ Packetization�Tom Gardos��Video Coding for Sign Language and Lip-Reading Use�Gunnar Hellström��Test Model Enhancement and Software Development�Keiichi Hibi��H.263++ Development�Gary Sullivan��H.26L Development�Keiichi Hibi��Adoption of H.263+ into H.320�Smita Gupta��Consideration of Simulation Conditions and Evaluations�Gisle Bjontegaard��Achieving Compatibility between MPEG-4 and H.263�Gary Sullivan��

8.3.2	Liaison designations

After joint discussions between Q.11 and Q.15, Mr. Cor Quist was appointed a liaison to ISO/IEC SC29/WG11 (MPEG) to encourage work toward the definition of file formats for non-conversational services use of H.324 information.

8.3.3	Future meeting plans

See section 1.7.

8.4	Adjournment with thanks to Siemens AG, and comments on EDH

The representatives of the host organization, Siemens AG, were thanked for their generous and excellent arrangements which made the meeting a memorable success.  In particular, Dr. Istvan Sebestyen and Dr. Andre Kaup were thanked for their assistance.



One particularly notable achievement of this meeting which was the direct result of the host’s efforts was a further transition toward electronic document handling.  Documents in electronic form were collected by the host and were available to all participants to an unprecedented degree.  The host had also made special efforts to ensure that dial-out access for analog modem use was available at the hotel.  Another note of progress in our work as facilitated by our host was the availability of equipment for the projection display of electronic documents.



Electronic document handling will continue to be our strongly preferred practice, and we intend to continue to transition away from the distribution of large amounts of paper photocopies at our meetings.



Having no further business to conduct, the meeting was closed.



�ANNEX A - Ad Hoc Committees

A.1	H.263+ Bitstream Verification

This group will perform exchanges of coded H.263+ video bitstreams to verify the correct implementation of H.263+ software.



Membership:



T. Gardos, Chairperson



B. Andrews�T. Einarsson�M. Luomi�J. Muller��T. Nakai�K. Lillevold�P. List�G. Sullivan�������A.2	H.263+ Packetization

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



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����������A.3	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.



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��������A.4	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 as the method of such adoption



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�������A.5	Consideration of Simulation Conditions and Evaluations

This group will act with a mandate to define simulation conditions to be used for simulation demonstrations until the next Video Coding Experts Group meeting



Membership:



G. Bjontegaard, Chairperson



T. Einarsson�A. Hsueh�J. Paulin�G. Sullivan��T. Wiegand����������A.6	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

consider drafting a liaison statement for issuance by SG16 at the 26 Jan - 6 Feb meeting



Membership:



G. Sullivan, Chairperson



T. Einarsson�A. Hsueh�J. Paulin��������A.7	Test Model Enhancement and Software Development

This group will act with a mandate to:

Improve the description of TMN9 for H.263+ Annexes

evaluate technology for non-normative enhancements to TMN(

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



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�E. Tanskanen�Y. Tomita�T. Wiegand��M. Whybray�I. Wong�M. Zeug�K. Zhang�������A.8	H.263++ Development

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



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�I. Wong�M. Zeug�K. Zhang�������A.9	H.26L Development

The goals of this group are:

Enhance the “Common Conditions” for Testing.
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