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�

�0.0	OVERVIEW [Q15-E-53]

The fifth meeting (Meeting “D”) of the ITU-T Video Coding Experts Group (Q.15 / SG 16) was held at the Delta Whistler Resort Hotel, Whistler, British Columbia, Canada on 21-23 July, 1998.  The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan.  The experts of the ITU-T Circuit-Switched Network Terminal Systems Experts Group (Q.11/SG 16) held their seventh meeting also at the same location during the same period, and joint sessions were conducted for discussion of topics of joint interest.  Excellent arrangements were provided by Teles AG and the University of British Columbia, the host organizations.  The meeting was also supported by PictureTel Corporation, which sponsored a social event dinner and nature excursion on the closing day of the meeting, and by Intel Corporation, which provided a D-1 video tape recorder for use by the experts during the meeting.  This meeting report [Q15-E-53] contains several annexes of important information:

Annex A: A list of the 39 collaborating experts attending the meeting [Q15-E-02]

Annex B: A list of the 53 contributions and two Temporary Documents of the meeting [Q15-E-00]

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

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



The overall issues addressed at this meeting are summarized in Table 1.



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



Documents for this meeting are found in the 9807_Whi subdirectory of the ftp site.



Document numbers are used to refer to documents listed in this report (e.g., Q15-E-53, which denotes the report itself) according to the document registration list [Q15-E-00] provided in Annex B.  A document number in italic font refers to a document that was not uploaded onto the ftp site prior to the advance upload deadline (four business days prior to the meeting).  Document numbers are also used in the filenames for storing documents on the ftp site (e.g., filename q15e53d1.doc for the 1st draft of document 53, which is this meeting report, or q15e00r1.doc for the 1st revised version of the document list).  The “Q15” in a document number refers to the Question 15 Advanced Video Coding Experts Group, and the letter (e.g., “E”) refers to the meeting for which the document was registered (“A” for the first meeting, “B” for the second, etc.).



Email conversations pertaining to the activities of this group are 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



TABLE 1

CATEGORIZATION OF SUBJECT AREAS AT WHISTLER 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 organizations Teles AG and the University of British Columbia, who in turn outlined the meeting logistics.

1.1	Organizational Items [Q15-E-02, Q15-E-03, Q15-E-TD-0]

The current experts list was made available to the members for sign-in for construction of the new attendee list [Q15-E-02] and the updated experts list [Q15-E-03], and the meeting invitation document [Q15-E-TD-0] was 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 Report [Q15-E-01]

The results of the Q.15/SG16 activities at the Q.11&15 Experts meeting of 21-24 April 1998 in Tampere, Finland (hosted by Nokia) were noted [Q15-E-01].  The contents of the report of this meeting as provided by the rapporteur were approved.

1.3	Review of Contributions [Q15-E-00]

The list of meeting contributions was reviewed, updated, and approved [Q15-E-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, but we are disappointed that compliance with our advance distribution deadline decreased somewhat in percentage terms since our last meeting.  Advance electronic distribution of contributions will continue to be our policy, with an intent to continue to reduce and eventually eliminate the need for paper copies at our meetings.  Late, unannounced contributions hand-carried to the meetings were noted to be accepted only with the consensus of the meeting participants.  Some 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).



This was our first meeting at which a LAN was provided to give instant access to electronic meeting contributions throughout our meeting room (as well as mains power throughout the room and an internet service connection).  These excellent facilities greatly eased our ability to communicate and to distribute contributions in electronic form.



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

The meeting plan outlined in Q15-E-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:



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

Q.15 / SG16 Experts “F”: 3-6 November, 1998, Korea, hosted by Samsung

Q.11-14 / SG16 Experts: 17-20 November, 1998, Turino, Italy, hosted by CSELT

Q.11&15 / SG16 Experts “G”: January, 1999; host solicited

Study Group 16 “4”: 15-26 March, 1999 [Rumor of change of date noted]

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



The group was especially pleased by the offer from Samsung to host our November meeting.



Some discussion was held regarding the plan for a January meeting (Q15 has planned to hold two experts group meetings between each pair of Study Group meetings for the foreseeable future).   Further discussion of future meeting plans was deferred to a joint session of Q11 & 15 on the second meeting day, and to the closing plenary.  In the later discussions the group did foresee a need for a January meeting, especially in order to coordinate and progress the work on issues of joint interest between Q11 & 15 (e.g., mobile).  The Q.11 and Q.15 experts therefore foresee a joint meeting in January 1999.  A host is solicited for this meeting.

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

Reports were presented for seven of the eight Ad Hoc Committees that were established at the previous meeting.  The ad hoc committees and their report document numbers are listed below in Table 2.  One of these reports [Q15-E-06] was presented in the joint opening session with Q.11, and the other reports were presented within Q.15 alone.



TABLE 2

Ad Hoc Committees Reporting to Whistler

AD HOC COMMITTEE�CHAIRPERSON�REPORT��H.263+ Bitstream Packetization�Tom Gardos�Q15-E-04��Video Coding for Sign Language and Lip Reading�Gunnar Hellström�None Available��H.263+ in H.320�Smita Gupta�Q15-E-06��Error Resilience Simulation Conditions�Stephan Wenger�Q15-E-07��Compatibility Between MPEG-4 and H.263�Gary Sullivan�Q15-E-08��Test Model Enhancement and Software Development�Keiichi Hibi�Q15-E-09��H.263++ Development�Gary Sullivan�Q15-E-10��H.26L Development�Keiichi Hibi�Q15-E-11��

1.7	Liaison with Other Organizations [Q15-E-27, Q15-E-28, Q15-E-38, Q15-E-39, Q15-E-40, Q15-E-41, Q15-E-47, Q15-E-48]

Liaisons statements were received on the following topics:

From ISO/IEC JTC1/SC29/WG11 (MPEG) re MPEG-4 and H.324 and MPEG future work [Q15-E-27, Q15-E-38, Q15-E-39, Q15-E-40, Q15-E-41]

From ISO/IEC JTC1/SC29/WG11 (MPEG) re Document Update Handling Process [Q15-E-28]

From ITU-R TG 8/1 re IMT-2000 Mobile Multimedia Services [Q15-E-47]

From ITU-R TG 8/1 re IMT-2000 Speech and Multimedia Coding [Q15-E-48]



These liaison statements were discussed, and the group appreciated having this news of work going on in other organizations.  The group decided to wait until the September SG16 meeting to consider responses to these liaison statements, since the SG16 meeting appears to be prior to the next meeting of the two groups which sent liaison statements to Q.15.

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

2.1	H.320 adoption of H.263+ Enhancements [Q15-E-06, Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35]

An ad hoc report was provided on the progress of work toward the adoption of the H.263+ enhancements into H.320 [Q15-E-06], and drafts of the affected standards in the H.320 suite were provided [Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35].  The Q.15 experts were pleased with the progress of this activity. The draft documents were reviewed by the Q.11 experts and were refined in minor ways (all editorial).  The revised documents were provided as “r1” versions of the input documents, and are considered consensus output documents of our meeting activity.  Further work on this issue is to be conducted primarily by the Q.11 experts group in the future.

2.2	MPEG-4 adoption of H.263 (baseline) compatibility [Q15-E-08]

An ad hoc committee report was presented on the topic of MPEG-4 compatibility with H.263 [Q15-E-08]. The news of this activity continues to be good, beginning with adoption of H.263 compatibility into the Final Committee Draft of MPEG-4 at the Tokyo meeting in March, and continuing with further news of successful software integration and refinement of the text description as reported in Dublin in April.  The group endorsed the content of the report of the ad hoc group and wishes to thank those involved in ensuring the final work on this issue.  Group members are also encouraged to continue working on the MPEG-4 compatibility issue, since additional work is still needed.  The remaining work seems to consist only of double-checking the text and software, and continuing to verify the software through bitstream exchanges.



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

3.1	Discussion re MPEG-4 in H.324 Proposal [Q15-E-27, Q15-E-42, Q15-E-43]

At its April meeting in Yokosuka, Q.11 received a proposal for the adoption of the draft MPEG-4 visual coding standard into the H.324 suite, and asked the Q.15 experts at our April meeting in Tampere if they could provide advice as to whether there was significant justification for inclusion of this additional visual codec in H.324.  Q.11 held another meeting since Tampere, at which they decided to defer a decision on this proposal for the SG16 meeting in September in order to provide ample opportunity for comment and evaluation.  MPEG also held a meeting since Q.15 met in Tampere, at which responded to the Q.11 and Q.15 inquiries on this topic in a liaison statement reply [Q15-E-27].



At this meeting, two contributions were provided showing substantial support for the adoption of MPEG-4 visual into H.324 [Q15-E-42, Q15-E-43], and a demonstration of the capabilities of the MPEG-4 visual draft was provided.  The features of MPEG-4 which were promoted by the advocates in these new contributions were primarily those most unique to MPEG-4 visual (e.g., object-oriented segmentation-based coding and the coding of synthetic visual content such as animation and virtual reality).  The Q.15 experts appreciated these new contributions and the demonstration of the unique features of the MPEG-4 visual committee draft.  As noted at our last meeting in Tampere, MPEG-4 contains some features which are not addressed in prior ITU or ISO/IEC visual coding standards.  The demonstration of the visual capabilities most unique to MPEG-4 and the support shown at this meeting for wanting these features in H.324 were noted and appreciated by the experts.  The experts felt that after having this demonstration and discussions of these features with the Q.15 and Q.11 experts, and after reaching a Q.15 consensus that these features are not addressed in prior standards, Q.11 may now have sufficient information to decide on the desirability of these features for H.324 at the September meeting of SG16.



The two contributions proposing the adoption of MPEG-4 visual were proposing adoption in two quite different forms.  The first of these [Q15-E-42] proposed adoption of the visual standard part of MPEG-4 as a visual codec to be operated separately from the rest of the MPEG-4 framework.  Later, an adoption of additional features and/or versions of the MPEG-4 suite would be anticipated as well in future revisions of H.324/H.245.  The second scheme [Q15-E-43] proposed the adoption of the DMIF mechanisms of MPEG-4 in order to harness the full power of the MPEG-4 suite (including BIFS, for example) rather than adopting the visual codec as a stand-along feature.  The second form of adoption was described as providing greater capabilities and avoiding the need for further later updates of H.245 to accommodate each remaining individual feature or version of MPEG-4.  H.245 draft syntax was provided for each proposal.  We expect further discussions regarding the possible form of any potential MPEG-4 feature-set adoption to take place in the future (along with the provision of further detail sufficient for a complete draft text definition).  The experts are encouraged to study the issues for discussion (primarily as a Q.11-14 issue) at the next SG16 meeting.

3.2	Packet and Mobile Video Needs

3.2.1	Study of Error Effects on Existing Syntax [Q15-E-04, Q15-E-07, Q15-E-12, Q15-E-13, Q15-E-15, Q15-E-36, Q15-E-37, Q15-E-49]

The status of work was reported on the continuing progress of work on the definition of a packetization format for H.263v2 bitstreams [Q15-E-04].  This work is progressing well, and it appears that the relevant approvals of an RFC in the IETF and a corresponding Annex to H.225.0 in SG16 are imminent.



The status of work was reported on the definition of error resilience simulation test conditions [Q15-E-07].  This important area of work showed a significant number of contributions and was devoted a significant proportion of the time at this meeting.



A design was reported for a “test model” method of carrying H.263 video over H.324M terminals for mobile applications [Q15-E-12].  It contained recommendations on which optional modes of H.263 would be used, how these modes can be used, how the video can be packetized into AL3 SDUs for maximal error resilience, and how error handling in a decoder can be performed.  The contribution contained recommended changes relative to the simulation conditions which were recommended as an experts group output document from the last meeting (Q15-D-64 rev 2).  A description was also provided of a simulation environment [Q15-E-13] including a mux interface description for use in conjunction with the video test model [Q15-E-12] in the creation of realistic performance simulations for the complete H.324M environment.  The group appreciated these two companion contributions and agreed that they provided valuable guidance for our work.



A contribution was provided which showed the effectiveness and simplicity of a straightforward application of the basic principal that frequent Intra updates enhance error resilience performance [Q15-E-15].  An Intra refresh interval equal to the inverse of the packet loss rate was shown to provide enhanced performance over the range of 5-20% packet loss in the experiments.  The minimum Intra refresh interval (132) required in H.263 was shown to have little impact on rate-distortion performance, and a suggestion was provided for text to put into our test model document to describe a method of complying with this requirement [Q15-E-37].



In a similar spirit, a straightforward application of GOB structured coding with simple decoder error concealment was also shown to provide significant error resilience in a companion contribution [Q15-E-36].



Error tracking in a decoder with use of a back-channel for reporting error tracking status (per Appendix I of Rec. H.263) was shown in another contribution [Q15-E-49] to be capable of providing further performance enhancement.  This contribution was a draft of an academic publication on the topic, containing a thorough explanation of the techniques, benefits, and applicability of a variety of error resilience methods.  It also contained some remarks on the reference picture selection mode found in Annex N of H.263v2.



A key observation regarding these three error resilience enhancement contributions [Q15-E-15, Q15-E-36, Q15-E-49] is that they do not require support of any optional enhancement of H.263 (whether in the form of present or future optional modes).  They provide broadly applicable schemes for error resilience without requiring any special syntax support in H.263.  Further benefits using such methods as Annexes K (slices), N (reference picture selection), O (scalability), and R (independent segment decoding) of H.263 can be added on top of a good use of the basic and universal syntactical features to provide further enhancement, and an interest was expressed in future work toward investigating the benefits of adding these additional options to the system capabilities [Q15-E-36, Q15-E-49].

3.2.2	New Error Resilience Technical Proposals [Q15-E-19, Q15-E-20, Q15-E-23, Q15-E-24, Q15-E-32]

A contribution was provided which described a software implementation of a syntax for possible H.263++ adoption of a new error resilience enhancement optional mode [Q15-E-19].  The software implementation is based on the current software test model implementation available from the University of British Columbia.  The current proposed syntax included data partitioning,  reversible VLC use throughout (for COD, MCBPC, motion vectors, and coefficients), a packet sequence number, single-thread motion vector prediction, non-relative coding of the last motion vector, an altered bit stuffing mechanism, and markers dividing the partitions of mode information, motion vector data, and coefficient data.



Preliminary experimental results using the proposed optional mode of Q15-E-19 over a binary symmetric channel were provided in a companion contribution [Q15-E-20] (in comparison to an anchor with little error resilience).  The group expressed a strong interest in this proposal and encouraged interested parties to conduct further evaluation and refinement of this scheme to definitively determine whether (and to what degree) it could provide an enhancement of performance significantly beyond what is available with optimization of existing syntax use (e.g., as discussed in Section 3.2.1).



Another contribution was provided which advocated the adoption of a more robust syntax for certain header elements (COD, MCBPC, and CBPY) in future video syntax definitions [Q15-E-23].  Adding redundancy to these syntax elements could prevent loss of sync in some cases and even provide error-correcting capability.  The proposed method was tested with a low error-rate channel model (certain Wideband CDMA DECT 1 and 2 wideband error profiles).  Again, a need for further investigation and coordination with other error resilience enhancement proposals was encouraged.



An error resilience resynchronization enhancement method known as an Intra-GOB marker (IGM) was proposed in another contribution [Q15-E-24].  This contribution proposed a mechanism for resynchronizing video content within a GOB using this special marker header.  A theoretical analysis was provided for justifying and for determining the optimal frequency of the addition of these resync marker locations, and some preliminary experimental results were provided.  The group questioned whether this proposed syntax was duplicating the capability of the slice structured mode of Annex K of H.263v2, and the proponent responded that the IGM resynch mechanism may use fewer bits than the slice header method to accomplish resynchronization.  In any case, although further investigation is needed before the real performance impact of the IGM mechanism can be fully assessed, the group appreciates the presentation and analysis of such possible error resilience mechanisms.



A new type of reversible VLC was presented to the group [Q15-E-32].  The new design uses an intriguing new coding structure which is capable of constructing a reversible VLC bitstream from any VLC coding table by a process involving a delay and an exclusive-OR operator.  In addition to providing reversible decoding capability, the new method can also correct a string of bit errors if the location of the errors is known to be confined to a small region of the bitstream of duration less than the delay length.  The scheme introduces a fixed amount of extra overhead equal to the number of bits in the delay operator, which must be greater than or equal to the longest codeword length in the VLC code.  Since the number of extra overhead bits is fixed, the added redundancy becomes vanishingly small as a percentage of the bitstream length for long bitstreams.  Some experimental results were provided, which indicated a benefit for the use of this reversible VLC scheme in conjunction with data partitioning.  The experts were intrigued by this new reversible error-correcting VLC structure, and further investigation of the idea is encouraged.

3.2.3	System Interaction Issues [Q15-E-45, Q15-E-46]

A contribution was provided that described an error resilience advantage that could be obtained by separating some of the syntax elements of an H.263 bitstream and giving each type of syntax element a customized degree of forward error correction using rate compatible punctured convolutional (RCPC) codes [Q15-E-45].  While this concept may be usable to achieve enhanced error resilience performance, it would require a very significant alteration between the video codec and system multiplex operations in a system.  Its potential for improving system performance quality should not be neglected, however.  Future video codec and/or system designs may benefit from use of this principle.



Another contribution was provided which also investigated the interface between the video and system multiplex parts of a system design [Q15-E-46].  It contained a file format and data structure appropriate for modeling today’s multiplex interface, and suggested video packetization priority/QoS handling in the multiplex (e.g., using FEC and ARQ mechanisms) for future multiplex definitions.  In a similar spirit to Q15-E-45, unequal prioritized handling of video data in the multiplex may yield future performance gains.

3.2.4	Conclusions [Q15-E-50, Q15-E-51]

For the work on evaluation error resilience capabilities of the current syntax and of future syntax proposals, the group conferred to create two output documents from the meeting to describe simulation conditions [Q15-E-50] and a test model codec implementation description [Q15-E-51] for future work.  We believe these documents should contain sufficient recommended evaluation conditions for greatly aiding the evaluation of error resilience techniques.

3.3	H.263+ in H.320 [Q15-E-06, Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35]

See section 2.1.

3.4	IMT-2000 Wireless [Q15-E-47]

A liaison statement was received from the IMT-2000 definition effort in the ITU-R TG 8/1 [Q15-E-47].  The experts felt that SG16 should respond to this inquiry at its September meeting with information about the terminal and coding standards defined by SG16 (since we believe SG16 will meet before the IMT-2000 definition task group will meet again, it was judged that a September reply from SG16 would be sufficiently timely).

4.0	TEST MODEL, SOFTWARE, ENCODING OPTIMIZATION

4.1	Overall Test Model and Software Issues [Q15-E-09]

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-E-09].  The group again noted the positive value obtained by having known anchor bitstreams and in having a strong test model document (currently TMN10 = Q15-D-65) for use in simulation testing. The group expressed its gratitude to the University of British Columbia for providing the anchor bitstreams and for making their software available for use by the experts, and to Tom Gardos of Intel for his editing work on the test model document.

4.2	Packet Loss Effects [Q15-E-12, Q15-E-13, Q15-E-15]

See sections 3.2.1 and 3.2.4.

4.3	Error Resilience Techniques [Q15-E-36, Q15-E-37, Q15-E-49]

See sections 3.2.1 and 3.2.4.

4.4	Available Software [Q15-E-16]

An enhanced version of the software test model provided by the University of British Columbia was described [Q15-E-16].  The group expressed its continuing gratitude for the availability of this high-quality software.



The group discussed the status of future updates to the available software, including rate-distortion optimized implementation of the “high complexity” operational scenario of Test Model Number 10, as described in Tampere in document Q15-D-65.  There was some uncertainty as to whether UBC can continue indefinitely to provide free software updates, and the software provided by Deutsche Telekom has not been updated in several months.  The group wishes to find a way to keep good, up-to-date software available, and encourages its members to support efforts in this direction.  The group expressed an interest at its Tampere meeting to find a way to maintain software as a group resource, and the experts are encouraged to help in any way they can to ensure that good, up-to-date software continues to be available.

4.5	Rate-Distortion Motion Estimation and Mode Selection [Q15-E-26]

A contribution was provided which consisted of a pre-publication draft of a paper being written on the topic of rate-distortion optimized video coding [Q15-E-26].  It contains significant tutorial material on the evolution and basis of video coding techniques, and focuses on recent developments in rate-distortion optimized video coding such as those proposed by one of the authors which were adopted into the test model number 10 (Q15-D-65) in Tampere.  The group expressed appreciation for this informational contribution.

4.6	Scalable Traffic Shaping [Q15-E-30]

A contribution was provided which showed how the amount of bit-rate fluctuation in a video coder due to Intra frame coding could be reduced using bit allocation techniques combined with the existing scalability features of Annex O of H.263v2 [Q15-D-30].  Since bit rate fluctuations can cause traffic flow problems on networks, and can add delay in constant bit-rate operation, knowledge of techniques for smoothing out this fluctuation can be helpful for encoder design.  The group expressed its appreciation for this informational contribution.

4.7	Rate Control with Rate-Distortion Optimization [No Contributions]

One subject that came up during the meeting conversations was that there appears to be a bug in the definition of the test model operation in its high complexity rate-distortion optimized operational scenario.  The problem is hereby noted in this meeting report.  The problem is a “chicken and egg” issue.  The described rate control technique uses the results of motion estimation to determine the step size to use in coding.  However, the motion estimation uses the step size to determine the rate-distortion tradeoff in its search, and thus cannot functionally precede the rate control.  The experts agreed to investigate two possible approaches for fixing this problem:

Using a one-pass rate control which does not require whole-frame motion estimation prior to rate control operation, instead of using a two-pass method

Performing an initial motion estimation and mode decision (based perhaps on a prior average step size to determine the ( value to use), and then repeating the DCT and Quantization steps of the encoder after rate control operation to determine the final step size to use.

The experts agreed to investigate what approach to use to fix the problem in a future test model release.

5.0	SIMULATION CONDITIONS AND PERFORMANCE ANALYSIS

5.1	Simulation Conditions for Mobile Use [Q15-E-50, Q15-E-51]

See sections 3.2.1 and 3.2.4.

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-E-19, Q15-E-20, Q15-E-23, Q15-E-24, Q15-E-32]

See sections 3.2.2 and 3.2.4.

6.2	4x4 Motion Compensation and Transform [Q15-E-17]

A contribution was provided that described progress on the use of a 4x4 block size in motion compensation and transform coding [Q15-E-17] (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 alterations, motion estimation optimization alterations, a new type of deblocking filtering, a new type of Intra spatial prediction, and some VLC alterations for transform coefficients, motion vectors, and coded block pattern.  (The simulation did not use decoded bitstreams, but the author is confident of the results.)  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 and that these ideas warranted further investigation.



See also sections 6.4 and 6.6.

6.3	Adaptive Quantization [Q15-E-21, Q15-E-29]

A contribution was provided describing the latest syntax proposal and performance description for the technique known as adaptive quantization [Q15-E-29] (a designated Key Technical Area of H.263++ investigation).  In this contribution were reported some experimental results of the application of this technique, reporting “up to about 10% savings in bitrates” (depending on the test sequence and coding parameters).  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 (including RUN and LAST effects).  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.



Another contribution was provided which discussed some efforts to cross-validate the work on the adaptive quantization technique [Q15-E-21], but using a more highly-optimized quantization encoding method consisting of trellis encoding (currently perhaps the best method known for making quantization decisions, as it results in truly optimal rate-distortion results for an additive distortion measure such as squared error or frequency-weighted squared error).  In particular, the trellis method accounts fully for the impact of RUN and LAST when making quantization decisions.  This analysis obtained a somewhat lower performance estimate for the adaptive quantization technique relative to that described in Q15-E-29.  A request was made in Q15-E-21 to see if a theoretical justification could be provided to show why the extra overhead bits that were needed for the technique would be justified by a sufficient performance gain from adapting the quantizer reconstructions (a ’92 ICASSP publication by Bist was offered as a resource for consultation).  It was also suggested in Q15-E-21 that if the various reconstruction rules were not chosen with equal frequency, then perhaps a gain could be obtained by VLC coding the adaptive quantizer selection.



Interestingly, a performance benefit of approximately 3.6% was reported in Q15-E-21 by changing only the codewords of the TCOEF VLC table (without switching to the adaptive quantization technique).  The group discussed the history of the development of the TCOEF table and thought that given the evolution in various aspects of video coding since the design of the table and given the complex encoding optimization method, it may indeed be possible that such a gain could be obtained by a change of table values.  (In particular, the TCOEF tables may have been created using an inverse quantization rule without a dead-zone.)



There was an assertion that future coordination between the key teams of interested parties could yield a further convergence of opinion in regard to the performance of the adaptive quantization technique, as there may have been some aspect of the adaptive quantization proposal that was not fully understood or fully up to date.  The group encouraged further investigation of the adaptive quantization scheme and of possible spin-off conclusions such as a measurement of the potential improvement by changing the TCOEF table even without use of adaptive quantization.  However, the group felt that the limited amount of typical performance gain (5%?) that was reported in either of the contributions and the very high complexity of the adaptive quantization encoding techniques seem to cast doubt on its ultimate future as a justifiable feature in its currently-proposed form.  

6.4	Long-Term/Background Memory [Q15-E-17, Q15-E-25, Q15-E-44, Q15-E-52]

A contribution was provided which reported further work on the subject of long-term memory for motion compensated prediction coding efficiency enhancement [Q15-E-25].  Typical performance gains of 10-20%, and isolated performance gains up to 60% were reported.  (It was noted that the anchors used were not the anchors agreed upon by the group, but it was asserted that the differences between the anchors used and those agreed upon were slight.)  The results were especially good when a start-up period of 50 frames was neglected in the performance measurements.



The contribution on the subject of the use of a 4x4 block size (see also sections 6.2 and 6.6) also included some results for using long-term memory [Q15-E-17].  Its author reported that this technique did in fact hold some promise for improved coding efficiency, and could sometimes enhance coding efficiency performance even when only a few added frames of extra storage were added, especially for scenes with slow motion (such as mobile & calendar).  The author made an effort to compare this feature to that of B pictures, showing that in his experiments, better results could sometimes be obtained with lower complexity and reduced delay.



The use of this technique for switching between camera sources in a surveillance application was the subject of an additional contribution and an accompanying D-1 videotape demonstration [Q15-E-44].  The technique was shown to have a very high degree of effectiveness in this use, although there were some comments that alternative means may be available for obtaining this benefit without the new method (such as the use of Annex N reference picture selection, perhaps with an alternative frame buffer storage policy, the use of the CPM/video-multiplex mode, or the use of distinct video bitstreams for each camera source with an external multiplex).



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 a level of maturity sufficient for continued definition of a “core experiment” for controlled cross-verification of results.  A core experiment description was provided as an output document of the meeting [Q15-E-52], and cross-validation of core experiment results is solicited.  The group agreed to call the technique “enhanced reference picture selection” in its future work, as the method provides its coding efficiency improvement by providing a reference picture selection operation on a macroblock basis.

6.5	Enhanced Scalability [No Contributions]

There were no contributions on the enhanced scalability Key Technical Area of H.263++ development, although the group remains interested in this issue.

6.6	IDCT Mismatch Reduction [Q15-E-17]

The contribution on the use of a 4x4 block size and long-term memory (see also sections 6.2 and 6.4) also included a specification of an integer inverse transform [Q15-E-17].  This type of specification can eliminate the vagueness of the decoding specification and the feedback-loop problems that make compliance testing difficult and can sometimes product coding artifacts.  The group remains highly interested in further work on this Key Technical Area of H.263++ development.

6.7	Deblocking and Deringing Filtering [Q15-E-22]

A loop filter design was described and demonstrated for enhancing visual perceptual quality [Q15-E-22].  It used directional classifications to customize the filter operation separately for horizontal and vertical block edge artifacts, and used a method of identifying outlying values of block corner pixels for special treatment.  In Intra frames, it used a special flag and filter for ringing artifact reduction.  The demonstrated filter was chosen for inclusion in the future MPEG-4 visual standard as informative content, and is the subject of an upcoming publication in the September issue of the IEEE Transactions on Circuits and Systems for Video Technology.  The group agreed that a slight visible subjective gain was demonstrated for the use of the new filter relative to Test Model Number 8 with Annexes D, F, and J (unsure whether with or without the deringing post-filter of TMN8), and a PSNR improvement was reported as well.  The proposed new filtering scheme was also judged to be somewhat “softer” in appearance – sometimes with a slight loss of detail.  The group agreed to make the investigation of deblocking and deringing filters, either inside or outside of the loop, a designated Key Technical Area of H.263++ investigation, and the ideas were judged worthy of investigation in the context of H.26L as well.

6.8	Wavelet Coding [Q15-E-31]

Further information was provided on the PACC wavelet coding method, along with a demonstration of its performance [Q15-E-31].  The scheme basically involved the use of a zero-tree wavelet coder with overlapped-block motion compensation.  The motion model of the demonstrated codec did not include 8x8 block size use or rate-distortion optimized motion estimation, and was therefore somewhat harmed in potential performance relative to the test model reference for that reason.  (It also had no Intra mode in Inter frames.)  The demonstrated performance of the method was judged essentially equivalent to that of the reference H.263v2 anchors, better with low motion, and not as good for Intra.  Further study and investigation of this coding technique is encouraged, especially in the context of H.26L.

6.9	Results and Key Technical Areas [Q15-E-52]

A core experiment description for enhanced reference picture selection experiments was provided as output contribution Q15-E-52.  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.



With regard to the H.263++ project, a modified list of Key Technical Areas was adopted as shown below in Table 3.  Two new KTAs were adopted at this meeting:

Deblocking and deringing filters (either normative or informative, either inside or outside the prediction loop), in response to the contribution showing potential for performance gain, and

Error concealment (either normative or informative), in response to contributions showing the benefits of these techniques and to assertions made by the group at the meeting that encoders could potentially benefit from knowing what error concealment method is used in a decoder.  (Some degree of defined error concealment may already be available through the use of the “videoNotDecodedMBs” indication in H.245, which can be used to report “lost” macroblocks to an encoder – which may be implied to be represented as skipped macroblocks.)



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.



TABLE 3

H.263++ Key Technical Areas

Key Technical Area�Example Relevant Document(s)��Error Resilient Data Partitioning�Q15-E-19, Q15-E-20, Q15-E-23�Q15-E-24, Q15-E-32, Q15-E-50�Q15-E-51��4x4 Motion Compensation�Q15-E-17��Adaptive Quantization�Q15-E-21, Q15-E-29��Enhanced Reference Picture Selection�Q15-E-17, Q15-E-25, Q15-E-44,�Q15-E-52��Enhanced Scalability�None��IDCT Mismatch Reduction�Q15-E-17��Deblocking and Deringing Filters�(normative or informative)�Q15-E-22��Error Concealment�(normative or informative)�Q15-E-12, Q15-E-13, Q15-E-36,�Q15-E-49, Q15-E-50, Q15-E-51��

7.0	VIDEO CODING FOR SIGNING AND LIP READING

No contributions on the topic of video coding for signing and lip reading were received at this meeting.  We continue to encourage attention to the draft application profile written on this topic in Tampere in document Q15-D-47 and look forward to contributions at future meetings.  We also note the inclusion of the new signing test sequence “Irene” in our current codec evaluation simulation conditions, which is a positive development toward further investigation of this area.



8.0	WORKPLAN FOR H.263++

The current workplan for the H.263 project was discussed [Q15-E-10] 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 date of last formal draft adoptions also seemed prudent to adjust.  The workplan schedule was kept otherwise unchanged, and is shown below in Table 4.  The target dates shown of course are entirely dependent on the maturation of drafts of features – as soon as a justification and a mature draft can be completed, something new can be adopted.  Individual features could therefore proceed well in advance or potentially later than the projected schedule.  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 6.9.

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���SG16-3�14 Sep ‘98�Study Group���Q15-F�Nov ‘98�Experts�First Formal Draft Adoptions��Q15-G�Jan ‘99�Experts�Last Formal Draft Adoptions��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 6.9.  The current workplan for the H.26L project was discussed [Q15-E-11] 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.  No modifications were made at this meeting to the planned call for proposals, delay model, or demonstration conditions for H.26L (the meeting reports of the April Tampere Q.15 meeting and the January/February SG16 meeting should be consulted by interested parties).  The workplan dates depend of course on the actual evolution and maturity of the project as it proceeds.



One issue of H.26L relevance that was noted at the meeting is the danger of over-training of VLC tables and codebook entries that can arise by using the same data for training an encoder design that is subsequently used for evaluating the encoding performance.  The group asked for full disclosure of the training methods of any (especially large) VLC tables and codebooks which are included in future proposals.  Proponents should train such tables on separate data from the test evaluation data (unless such training is to be considered part of the encoding process along with a means of sending the trained information to the decoder).  This applies to all proposals, not just H.26L, but seems particularly relevant to H.26L given the wider variety of techniques that may be investigated in its context.



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-E-18, Q15-E-33, Q15-E-34, Q15-E-35, Q15-E-50, Q15-E-51, Q15-E-52, Q15-E-53]

The results of the meeting were reviewed in a closing session, including the results embodied in the output documents of the meeting, which include Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35, Q15-E-50, Q15-E-51, Q15-E-52, and the meeting report itself Q15-E-53.

10.2	Liaison statements and collaborative letters to be written

The group decided not to send any liaison statements from this meeting, instead desiring to wait until the SG16 meeting in September for such activity.

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)

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 representatives from Teles AG and the University of Columbia for their excellent support and thanked the representative from Intel for their provision of the D-1 machine for demonstrations, and the meeting was closed at 4:20 p.m. on Thursday July 23.
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�ANNEX C - Detailed Agenda with Document Allocation [Q15-E-TD-1]

FIFTH MEETING OF ITU-T Q.15/SG16

VIDEO CODING EXPERTS GROUP

JULY 21-24, 1997

MEETING PLAN (SEE ALSO FIGURE 1)

1.0	Opening plenary

1.1	Organizational items

Meeting logistical information

Generating attendee list					Q15-E-02

Reviewing experts list						Q15-E-03

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

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

1.2	Review of previous meeting report

The fourth meeting (meeting D) of the Q.15/16 Video Coding Experts Group, Tampere, Finland 21-24 Apr, 1997	   		Q15-E-01

1.3	Document review							Q15-E-00

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

Schedule

Joint meetings

1.5	Future meeting plans

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

Q.15/SG16 Experts “F”: 3-6 November, 1998, Korea hosted by Samsung

Q.11-14/SG16 Experts, 17-20 November

Q.15/SG16 Experts “G”: ?? Jan, 1999 ? [Joint with Q.11/16]

SG 16 “4”: 15-26 March, 1999 [Rumor of possible change]

1.6	Report of ad hoc committees

H.263+ packetization (Tom Gardos)				Q15-E-04

Sign Language and Lip-Reading (Gunnar Hellström)	[Not Available]

H.263+ in H.320 (Smita Gupta)				Q15-E-06

Error Resilience Simulations (Stephan Wenger)		Q15-E-07

Achieving Compatibility between MPEG-4 and H.263	Q15-E-08

Test Model and software development (Keiichi Hibi)	Q15-E-09

H.263++ development (Gary Sullivan)			Q15-E-10

H.263L development (Keiichi Hibi)				Q15-E-11

1.7	Liaison statements and collaborative letters received

From MPEG re MPEG-4 and H.324 and MPEG future�			Q15-E-27, Q15-E-38, Q15-E-39, Q15-E-40, Q15-E-41

From MPEG re Document Processing			Q15-E-28

From ITU-R TG 8/1 re IMT-2000 Mobile Multimedia Services    Q15-E-47

From ITU-R TG 8/1 re IMT-2000 Speech & Multimedia Coding  Q15-E-48

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

2.1	H.263+ in H.320	Q15-E-06, Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35

2.2	H.263 baseline in MPEG-4 visual					Q15-E-08

3.0	Issues of Particular Joint Interest with Q.11

3.1	Discussion re MPEG-4 in H.324 Proposal   Q15-E-27, Q15-E-42, Q15-E-43

3.2	Focus on packet and mobile video needs

Study of Error Effects on Existing Syntax	Q15-E-04, Q15-E-07

Packet losses�		Q15-E-12, Q15-E-13, Q15-E-15, Q15-E-36, Q15-E-37

Error Tracking					Q15-E-49

New Error Resilience Technical Proposals

Data Partitioning with RVLC			Q15-E-19, Q15-E-20

COD, MCBPC, CBPY codes			Q15-E-23

Intra-GOB marker				Q15-E-24

Error-Correcting RVLC				Q15-E-32

System Interaction Issues

Unequal Error Protection			Q15-E-45

Interface between video and system		Q15-E-46

3.3	H.263+ in H.320 	Q15-E-06, Q15-E-18, Q15-E-33, Q15-E-34, Q15-E-35

3.4	IMT-2000 Terminals						Q15-E-47

4.0	Test Model, Software Development, and Encoding Optimization	Q15-E-09

4.1	Packet-loss effects				Q15-E-12, Q15-E-13, Q15-E-15

4.2	Error resilience techniques					Q15-E-36, Q15-E-37

4.3	Available Software							Q15-E-16

4.4	Rate-Distortion Optimization					Q15-E-26

4.5	Scalable Traffic Shaping						Q15-E-30

5.0	Simulation Test Conditions and Performance Analysis	

5.1	Test Conditions for Mobile Use					Q15-E-50

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

6.1	Error Resilience�		Q15-E-19, Q15-E-20, Q15-E-23, Q15-E-24, Q15-E-32, Q15-E-45

6.2	4x4 Motion Compensation and Transform			Q15-E-17

6.3	Adaptive Quantization	(Tues. or Wed.)		Q15-E-21, Q15-E-29

6.4	Long-Term/Background Memory Q15-E-17, Q15-E-25, Q15-E-44, Q15-E-52

6.5	Enhanced Scalability						[None?]

6.6	IDCT Mismatch Reduction						Q15-E-17

6.7	Deblocking & Deringing						Q15-E-22

6.8	Wavelet Coding							Q15-E-31

7.0	Video coding for sign language and lip reading use				[None]

8.0	Workplan for H.263++							Q15-E-10

9.0	Workplan for H.26L								Q15-E-11

10.0	CLOSING PLENARY

10.1	Presentation and review of results of meeting sessions�			Q15-E-18r1, Q15-E-33r1, Q15-E-34r1, Q15-E-35r1�			Q15-E-50, Q15-E-51, Q15-E-52, Q15-E-53

10.2	Liaison statements and collaborative letters to be written [None]

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 finalizing and encouraging interoperability testing of the 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�D. Y. Suh�H. Tanaka�P. Thorell��Y. Tomita�S. Wenger�M. Zeug��������D.2	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�P. List�Y. Nakaya�S. Okubo��A. Rulfs�I. Sebestyen�G. Sullivan�Y. Tomita��S. Wenger����������D.3	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 meeting.

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



Membership:



S. Wenger, Chairperson



G. Bjøntegaard�G. Côté�T. Einarsson�A. Hsueh��A. Nakagawa�J. Paulin�G. Sullivan�T. Wiegand�������D.4	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�G. Klungsøyr�J. Paulin�������D.5	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. Bjøntegaard�P. Boissonade�T. Chen�W. Chen��S. Cheung�G. Côté�M. Dahlqvist�T. Einarsson��R. Fryer�M. Gallant�T. Gardos�S. Gupta��G. Hellström�A. Hsueh�C. Huang�T. Kawahara��M. Karczewicz�A. Kaup�M. Kerdranvat�G. Klungsøyr��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���G. Liang�K. Lillevold���������D.6	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.
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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.
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