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�
0.0	OVERVIEW





The first meeting (Meeting “A”) of the ITU-T Video Coding Experts Group (Q.15 / SG 16) was held at the Benson Hotel in Portland Oregon USA, June 24-27, 1997 and was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan.  Excellent arrangements were provided by Intel Corporation, the host organization.  A list of the 64 collaborating experts attending the meeting is included in Annex B to this report, and a list of the 63 technical contributions and 3 TD’s which were presented at the meeting is provided in Annex C to this report.  The meeting agenda is provided in Annex D to this report.





The goals of this meeting were to:


Further the work regarding the editorial status of the “H.263+” revision of Recommendation H.263 as an incremental enhancement of the existing Recommendation, toward decision in January of 1998,


Further the work toward generation of a new “H.263++” revision of Recommendation H.263 as an incremental enhancement of the existing Recommendation,


Further the work toward generation of a new “H.263L” video coding Recommendation as a longer-term video coding method,


Consider action to address the needs of video coding use for lip-reading and sign-language applications, and


Coordinate our work with that of other relevant organizations





One joint meeting was held with SG16 Q.11 (Circuit-Switched Network systems) to further the work on definition of H.263+ mode selection and support signaling in H.245.  This work will be continued in the interim by an ad hoc set up within Q.15 and again in the September 1997 joint meetings in Bend Oregon USA.





Documents for this meeting, for other meetings, and other data 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 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





With the excellent progress made at this meeting, I am pleased to report that the group believes we are on track to have the new “H.263+” version of Recommendation H.263 ready for decision in January of 1998.





No indication was found of any need for action at this meeting regarding maintenance issues for prior video coding standards (H.120, H.261, H.262) or video-specific needs for non-conversational services.





The meeting was organized into the five areas listed below, the activities for which were conducted without parallel sessions during our meeting, and for which reports were provided which detail the work accomplished in each area.





SUBJECT�
CHAIRPERSON(S)�
�
1.	Opening Session�
Tom Geary    Q.11


Gary Sullivan Q.15�
�
2.	H.263+ and H.263++�
Gary Sullivan�
�
3.	H.263L�
Keiichi Hibi & Mike Zeug�
�
4.	Sign Language and Lip-Reading�
Gunnar Hellström�
�
5.	Closing Session�
Tom Geary    Q.11


Gary Sullivan Q.15�
�



1.0	OPENING SESSION (HELD JOINTLY WITH Q.11/16)


The group gave special thanks to the two representative hosts of the Intel Corporation, 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.


1.1	Previous Meeting Reports [Q15a01]


A meeting report from SG16 Meeting March 1997 Geneva CH was reviewed.


1.2	Ad Hoc Committee Reports [Q15a02, Q15a03, Q15a04]


Reports were presented by the Chairpersons of the three Ad Hoc Committees which were appointed at the previous meeting.  The reports which were presented are listed below.





AD HOC COMMITTEE�
CHAIRPERSON�
DOCUMENT�
�
H.263L�
Mike Zeug�
Q15a02�
�
H.263+�
Gary Sullivan�
Q15a03�
�
TMN7 Enhancement�
Keiichi Hibi�
Q15a04�
�



1.3	Organizational Items [Q15aTD-1, Q15a25, Q15aTD-0]


The attendee list was circulated and the experts list and meeting invitation were made available.


1.4	Liaison with Other Standards Organizations


1.4.1	ITU-T Study Group 12 [Q15a16]


The incoming liaison statement from Study Group 12 pertaining to video quality assessment was presented and the group agreed that this should be reviewed in the H.263L sub-session.


1.4.2	ITU-T Study Group 16 Question 13 [Q15a42]


The incoming liaison from Study Group 16 Question 13 was reviewed and the group agreed that this should a be reviewed in the H.263+ sub-session.


1.5	Review of Contributions [Q15a00]


The list of meeting contributions was reviewed, updated, and approved.  The majority of participants expressed an interest in reducing the use (and even the availability) of paper documents at the meetings of the experts group, in favor of electronic documents instead. However, paper as well as electronic distribution of documents will continue to be requested for the time being.  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.  This represents a very positive step forward for our work, and advance electronic distribution will continue to be our strongly-preferred practice.  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 3-business-day advance distribution deadline are noted by italics in the list), and these were all accepted.


1.6	Meeting Plan [Q15aTD2]


The meeting plan outlined in Q15aTD2 was reviewed, modified, and approved.  Room assignments and joint meeting sessions were planned in coordination with Q.11.


1.7	Proposed Future Meetings Plan


	Experts meeting, September 8-11, 1997, Bend OR USA, hosted by Intel Corp.�	Experts meeting, December 2-5, 1997, TBD, need host for this meeting.


It was agreed to revisit final meeting schedules at the end of this meeting during the closing session.


2.0	H.263+ and H.263++ Activity [Q15a03, Q15a05, Q15a56, Q15a60]


2.1	Introduction


This section reports the results of progress on H.263+ and H.263++ topics made during the Portland meeting.  Section 2.2 lists the actions of the group and section 2.3 provides conclusions.


2.2	Actions Taken





2.2.1	Proposals to Change the Drafted H.263+ Content





2.2.1.1	Ad-Hoc Report Review [Q15a03, Q15a05]





The Ad-Hoc activity report [Q15a03] was reviewed, and


The changes made to produce the 12th draft text [Q15a05] were approved.


The changes described in items 2, 5, 6, 10, 11, 12, 13, 17, 18, and 19 of “some comments on what is not in the draft” [Q15a05] were adopted.


Actions were also taken on some of the other items listed in the same section.  Those actions are described in other sections below


The group agreed with the status information and conclusions of the report [Q15a03]





2.2.1.2	Custom Source Format [Q15a17]





A document [Q15a17] was presented which proposed allowing signaling of an interlaced picture format (without otherwise altering the syntax).  The group decided to wait for more evidence that the adoption of such content was useful and necessary.





2.2.1.3	Annex J Deblocking Filter [Q15a12, Q15a22]





A proposal [Q15a12] was presented for a performance improvement to the drafted loop filter of Annex J.  The performance of the filter enhancement was verified by another party [Q15a22].  Video demonstrations were shown to provide an evaluation of subjective performance.  The group decided to adopt the modified filter.





2.2.1.4	Annex M Improved PB Frames [Q15a14, Q15a36]





A proposal was made to add a backward-only block prediction mode to the annex, for cases such as a scene change or uncovered background just prior to an IPB frame.  The group asked for further justification on this issue.  A need was expressed for clarification regarding the type of inverse quantization to be applied to the B part of the IPB frame.  The group agreed to clarify this to specify that the same type of inverse quantization is always used for the B part of an IPB frame, even if the P part uses the Advanced Intra Coding mode (Annex I).  It was pointed out that there is no real need for “oddification” to be applied to the B part of the IPB frame.  However, the group did not feel a need to change the draft regarding the oddification description.





A proposal was made to add a form of prediction for the value of motion vectors in the B part of Improved PB frames.  The use of a simple predictor was advocated.  Evidence was provided that this could save a large proportion of the number of bits used for encoding motion vector values for some sequences, and the proposal was adopted.





2.2.1.5	Annex N Reference Picture Selection [Q15a28]





Several problems regarding the syntax for Annex N were discussed.  The first four of the proposed changes were adopted.  The resolution of the fifth issue is described elsewhere herein.





2.2.1.6	Annex O Scalability [Q15a21, Q15a24, Q15a36, Q15a47]





A proposal was made to allow a non-zero motion vector for the “skipped” mode of MBTYPE in Annex O.  A significant performance gain was shown, and the proposal was adopted.





The need to send a reference layer number was questioned in regard to B pictures within the same layer as the corresponding reference pictures, and the suggested change was adopted to remove this need.





There was an expression of a need to clarify whether a PB frame or Improved PB frame could appear in the base layer of a bitstream using SNR or spatial scalability.  It was agreed that this should be allowed and that the text should be clarified if necessary to indicate that this is the case.





The need to change the GFID field for B pictures within the same layer as the corresponding reference pictures was questioned.  However, the group was not certain that changing this requirement would be an improvement and thus did not decide to change the text in that regard.





A proposal was made to add a form of prediction for the value of motion vectors in enhancement pictures.  No change was adopted in response to this proposal, and the group was leaning against the notion of adopting such a change in the future.





A proposal was made to allow spatial scalability with upsampling only in a single dimension, rather than performing both horizontal and vertical upsampling at the same time.  The group was favorably disposed to the concept of the proposal, but wished to defer the issue until a demonstration of the usefulness of this technique was provided.





2.2.1.7	Annex P Reference Picture Resampling [Q15a34]





A proposal was made which suggested two modifications of the Reference Picture Resampling mode:


Adding a half-pixel accuracy version of the picture warping method, and


Altering the picture warping method to a new “virtual frame” warp.





The two alterations were described as having significantly reduced complexity relative to the current drafted content, and a demonstration was provided to show that performance on the demonstrated scenes was not harmed.  The group decided to add a half-pixel warping version of the resampling, as a separately-negotiable type of mode support.  The group thought that the new virtual frame warping method appeared to also be a good idea, but did not feel that the group had yet had a sufficient opportunity to assess its value.  In the interest of maintaining stability in the drafted technical content, the virtual frame warp was not adopted.  However, the group indicated that it would be likely to adopt the new method in the future, provided that no significant drawbacks were discovered in its design.  A description of the new proposed method was recommended to be incorporated in some manner into the meeting report. This is found in Annex F to this report.  The group also expressed a desire for Annex P of H.263+ to include a better explanation of the simpler special cases of limited support for the mode.  (Also see Section 2.2.2.3.)





2.2.1.8	Annex Q Reduced-Resolution Update [Q15a31]





A document was presented which compared the existing Reduced Resolution Update mode to an alternative known as the MRR mode which had been proposed at the Nice LBC meeting.  Evidence was provided to show superior performance on some scenes for the existing RRU mode.  Therefore the group did not further consider the MRR alternative.  (Also see Section 2.2.2.4.)





2.2.1.9	Annex T Modified Quantization [Q15a40]





Experimental results were shown which indicated that the step size specified for chrominance quantization when using small step sizes and the current drafted Annex T mode could significantly increase bit rate on some sequences without improving perceptual fidelity.  A new proposal was made to mitigate this, which relied on altering the relationship between the luminance and chrominance step sizes so that no large difference between the step sizes existed when the step sizes were small.  The new proposal was adopted.





2.2.1.10	4MV with DQUANT [Q15a23]





A proposal was made to allow a change of quantizer step size to be signaled for macroblocks which use four motion vectors.  It was found to be possible to accomplish this goal without changing the VLC codes for any of the other macroblock prediction types.  The proposal was adopted.





It was also proposed to allow four motion vectors to be allowed whenever PLUSPTYPE is used.  This was not adopted.  Four motion vectors will remain allowed only when Annex F or Annex J is in use.





2.2.1.11	Motion Compensation Error Accumulation [Q15a35]





A phenomenon was demonstrated which showed that reddish chroma artifacts could be produced when the following conditions were true:


few Intra blocks were sent, and


the quantization step size was large, and


a continuously moving object was present in the scene





This was reported to be due to bias in the round-off process during half-pixel motion compensation.  A method was suggested to fix this problem by changing the direction of the bias from picture to picture, using a bit in the picture header to signal the direction of the rounding bias.  It was proposed that this new type of rounding be allowed whenever PLUSPTYPE was present, rather than being a negotiable option.  This proposal was adopted.





2.2.1.12	Continuous-Presence Multipoint [Q15a46]





A proposal was received to allow continuous-presence multipoint operation with arbitrary and possibly differing picture resolutions in the different sub-bitstreams (rather than just QCIF).  This issue was addressed in a joint session with the systems group.  It was pointed out that the continuous presence multipoint feature of H.263 has never been used to the best of our knowledge, and the participants were unsure whether it could work properly.  A need was expressed to examine the H.263+ content to see whether that type of operation was feasible.  In particular, the mode inference rules of the PLUSPTYPE picture header should be checked and changed if necessary to clarify the operation of this feature.  There was some expression of support for the goal of this contribution, but a significant amount of needed work was believed to be necessary.  It was questioned whether the same goal could be achieved using the ISD mode of H.263+.  Although this appeared to be an expression of a desire to multiplex multiple video bitstreams, which would seem to indicate that the mux layer should be modified to handle this functionality, incorporating this into the existing H.221 was judged to be unpalatable and thus the “video-mux” solution appeared to be the best available solution if such a scheme were to be adopted.





2.2.1.13	Start-Code Emulation [Q15a54]





During the meeting one of the members wrote a contribution describing several start-code emulation problems.  The recommendations of this contribution were adopted, with a bit added to one entry (index 22) in a table to ensure future expandibility.  A need for examination of the text to clarify that the four motion vectors for a macroblock would only be allowed when Annex F or J was active was expressed.





2.2.2	Review and Verification of Drafted Content [Q15a05]





2.2.2.1	Bitstream Exchanges [Q15a39]





A summary was presented of the activity that has taken place regarding bitstream exchanges for verification of the drafted content.  Several bitstreams have been decoded with no significant errors covering a number of features of the current drafted text (although generally one feature at a time rather than several in combination).  This has become an active and successful exchange of material, although more work is certainly needed in this area.





2.2.2.2	Annex I Advanced Intra Coding [Q15a48]





Results were presented of experiments using the current design of Annex I.  This work confirmed to the group that the drafted content was a good design.  It was noted that when the quantization step size is low, Annex I is best when used in conjunction with Annex T (to prevent clipping of the range of DCT coefficient values).





2.2.2.3	Annex P Reference Picture Resampling [Q15a34, Q15a43]





Two demonstrations were given to show that Annex P is effective for providing a warping capability for global motion compensation.  This work confirmed to the group that the drafted content had adequate performance.  (Also see Section 2.2.1.7.)





2.2.2.4	Annex Q Reduced Resolution Update [Q15a32]





The results of two sets of experiments by different companies were presented to try to show that Annex Q was effective.  However, the consensus of the group was that no compelling demonstration of any benefit for this annex was shown.  The quality of the video when not using the annex was judged to be superior to that of Annex Q by many of the participants.  The group has asked for compelling evidence to be shown by the next meeting to show that Annex Q is useful.  It was requested that Annex Q also be compared against QCIF-only coding as well as against CIF-only coding.  The proponent indicated that he thought that some other video sequences or other bit rates might show better performance than the demonstrations that have been shown at the Nice and Portland meetings.  If the absence continues of any evidence that this mode is useful, necessary, and worth its complexity, the group has expressed that it would have to remove this mode from the draft text at the next meeting. (Also see Section 2.2.1.8.)





2.2.3	TMN7 Enhancement Efforts [Q15a04]





A report of interim test model enhancement activities was presented, and the group expressed appreciation for the work in this area.





2.2.3.1	Post-processing [Q15a13, Q15a50]





Demonstrations were shown for two post-processing filers.  One of these [Q15a13] was intended to operate as a post-processing stage when the in-loop Annex J deblocking filter was in use.  This filter was judged to be effective and to work well in conjunctions with Annex J, and was adopted into the test model.





A second filter [Q15a50] was described which was intended to operate as a post-processing stage when the in-loop Annex J deblocking filter was not in use.  Although this filter was judged to have very good perceptual performance by the group, it was not adopted into the test model, in order to avoid having two very different post-processing filters in the test model at the same time.





2.2.3.2	Rate Control [Q15a20]





A method of controlling the quantization step size was presented which was demonstrated to the group’s satisfaction to have superior performance to the current TMN7 rate control.  Since the performance superiority of this method was demonstrated and since the complexity of the proposed scheme did not seem overly burdensome (although it does require motion estimation to be performed on the whole picture prior to starting difference coding of any macroblocks), the new rate control method was adopted into the test model.





2.2.3.3	Motion Estimation [Q15a45]





A method of reduced-computation motion estimation was proposed for adoption into the test model reference encoder description.  This was reported to have performance very close to that of the current full-search minimum-SAD method currently found in our test model.





Several members of the group reported that they were impressed with the reported results.  There was some skepticism that the results could be verified, that the results would remain the same at high bit rates, or that certain sequences would make the method fail.  A consensus was reached to put a description of this reduced-computation method into test model as an alternative to the full-search method which will also remain included in the test model description.  Further comparative testing of these methods by the group is expected.





2.2.3.4	Software availability [Q15a37, Q15a43, Q15a45]





Software for the test model will be made available by Deutsche Telecom on an ftp site listed in Q15a37, which supports Annexes D, E, F, G, I, J, M, L, O, T, and possibly P.  The encoding and decoding routines in this software (everything but the display routines) were implemented independently of the Telenor software.





Global motion estimation software as used in [Q15a43] will be made available from PictureTel, and decoding warping software for the Reference Picture Resampling mode decoding operation has been made available by the same party.





Software for the a variation on the test model is also available from the University of British Columbia [Q15a45].  This software is based on the Telenor implementation of TMN6, and has a reduced complexity motion estimation 





2.2.4	Coordination with Q.11/16 through Q.14/16 [Q15a01, Q15a29, Q15a30, Q15a38, Q15a42, Q15a53]





The group agreed with the coordination plan which was adopted in Geneva [Q15a01].





A joint session was held with Q.11/16 at this meeting.  System-level requirements for H.263+ Annex N were discussed in that joint session [Q15a29, Q15a30], and the group agreed that the drafted solution appeared to be a good approach.  A proposal was made to adopt H.263+ into H.320 [Q15a38].  It was mentioned that the definition of preferred mode combinations was necessary for this activity to succeed.  This issue was commented on by the Rapporteur of Q.12/16, who mentioned that he was in favor of the proposal in spirit, but was particularly concerned that the preferred modes should be supported across different network and terminal types, in order to achieve maximal cross-network interoperability.  A letter was received from the Q.13 Rapporteur [Q15a42] regarding preferred modes and the requirements of H.323 environments.  The preferred mode definition process was later taken up by Q.15/16 in a separate session.





2.2.5	Preferred mode combinations for H.263/H.263+ [Q15a26, Q15a41, Q15a42, Q15a44, Q15a53, Q15a57]





A document was presented which outlined a method of defining profiles for different basic types of systems and levels for enhanced performance capability within the profiles.  The group agreed that this contribution provided a good framework for starting our discussion about this issue.  Some misgivings were expressed regarding 1) the ability of this solution to interoperate across different types of networks, 2) the total number of different recommended modes constructed by this “product code” plan, and 3) whether all subsets of all of the recommended modes were required.





A contribution [Q15a41] and an informal letter from the Rapporteur of Q.13/16 [Q15a42] were presented which described the needs of H.323 systems for improvement in video performance.  A large range of operating environments and error/loss probabilities was targeted for work in these documents.  Document Q15a41 particularly indicated that the modes which he found most useful in these environments include 1) Independent Segment Decoding, 2) Reference Picture Selection, 3) Slice-Structured Coding, and 4) Scalability used in “separate logical channel” operation.  The first two of these four were particularly emphasized.





A contribution was provided which listed a set of six modes as proposed for having a good tradeoff of complexity and compression efficiency [Q15a44].  The group greeted this list enthusiastically and adopted it as the basis for further definition of preferred mode combination definitions.  The list was split into a few layers of increasing capability and then used as the first draft of a recommended mode combination list.





A letter was received from the Q.12/16 Rapporteur which expressed great interest in the work on the definition of preferred mode combinations.  An issue mentioned to be particularly of concern in that letter was that the preferred modes should be supported across different network and terminal types, in order to achieve maximal cross-network interoperability.





2.2.6	Relationship with ISO/IEC JTC1 SC29/ WG11 (MPEG) [Q15a19, Q15a27]





The relationship between the ITU and MPEG video coding standards was discussed at some length, including the presentation of two contributions on that topic.  The members of the group were encouraged to attend MPEG meetings and make their interests known there.  No specific liaison action was deemed  appropriate at this time.





2.2.7	Proposals for H.263++ extensions





2.2.7.1	Custom Source Formats [Q15a17]





See section 2.2.1.2.





2.2.7.2	Semi-Fixed length motion vectors [Q15a18]





A proposal was made to consider a modified entropy coding method for motion vectors which used a more constant number of bits per motion vector, in order to prevent loss of synchronization in the bitstream in the case of errors.  The group decided that further work was needed on this scheme to demonstrate its benefits in realistic environments.





2.2.7.3	4MV with DQUANT [Q15a23]





See section 2.2.1.10.





2.2.7.4	Multi-mode warping prediction [Q15a33]





A proposal was made for a new type of motion prediction using additional prediction block types.  A demonstration of this was provided, and a significant performance benefit seemed to be shown for some scenes (at a significant expense in encoder complexity).  However, the group did not take any specific action regarding this proposal at this time.





2.2.7.5	Motion Compensation Error Accumulation [Q15a35]





See section 2.2.1.11.





2.2.7.6	Change to Continuous Presence Multipoint Operation [Q15a46]





See section 2.2.1.12.





2.2.7.7 Adaptive Quantization [Q15a49]





A method was presented which modified the reconstruction levels for inverse quantization of DCT coefficients.  The modified reconstruction values were signaled on a macroblock basis.  A significant performance benefit was shown (approximately 10% on some scenes), but at a large expense in encoder complexity.  The group agreed that this work appeared promising, and encouraged further investigation of the scheme.





2.3	Conclusions [Q15a57, Q15a59, Q15a60]





The work toward H.263+ decision in January of 1998 is progressing well, and appears to be on schedule to meet its goal.  The H.263++ extension work has not yet produced concrete drafted content by the group.  Work will be expected to better define the workplan of H.263++ extensions.  More work is necessary to reach verification and completion of H.263+, and to get it adopted into the appropriate systems.  However, we expect that work to progress with due speed.  The output draft of H.263+ [Q15a60], the output test model number eight (TMN8) description [Q15a59], and the output draft of preferred mode combinations [Q15a57] representing the consensus actions made at this meeting were later generated by the designated editors in the days following the meeting, and we thank the editors for their efforts.  No indication has since been received that these documents conflict with the consensus reached at the meeting on any detail whatsoever, with perhaps one minor exception (one person, Peter List, has reported that in the H.263+ draft [Q15a60], the prediction of the B motion vector values as described in section 2.2.1.4 above should have been initialized to zero rather than half of the P motion vector values when no motion vector would otherwise be available for use as a predictor).  This minor issue will be considered in our further work.





3.0	H.263L ACTIVITY [Q15a02, Q15a55]





H.263L addressed three major areas at this meeting:


Conditions and Requirements for H.263L proposals


Proposals for H.263L content, and 


Relationship with ISO/IEC JTC1 SC29/WG11 (MPEG).





3.1	Conditions and Requirements for H.263L Proposals [Q15a02, Q15a06, Q15a07, Q15a15, Q15a16, Q15a52, Q15a62]





Six contributions were addressed in this area, as listed in the table below.





Document�
Title�
�
Q15a02�
Review of H.263L Ad Hoc Group Activites�
�
Q15a06�
Review of H.263L Common Conditions for Testing�
�
Q15a07�
Workplan and Objectives for H.263L�
�
Q15a15�
Codec delay model for H.263L�
�
Q15a16�
Liaison re: Audiovisual Quality Measurement�
�
Q15a52�
User Requirements for H.263L�
�
Q15a62�
Revised Common Conditions�
�



Document Q15a02 presented a review of the activities of the H.263L ad hoc group since the Nice meeting.  The only particular action considered by the group in that regard was the consideration of the frame rate specified for the 112 kbps sequence in the set of common conditions, for which the consensus reached by the ad hoc group was to not change the frame rate specified





Document Q15a06 presented the common conditions agreed upon for H.263L testing.  Changes were made to the set of common conditions based upon the liaison statement received from SG12 (Q15a16) and discussions during the meeting.  Based on the liaison from SG12, two additional sequences (Container Ship and News) were added to the set of 10 kbps sequences and one sequence (Silent) was added to the set of 112 kbps sequences.  This brings the number of sequences specified at each bit rate to four as was specified in the liaison from SG12.  The liaison from SG12 also indicted that end-to-end delay was an important issue.  To that end, it was agreed to require that H.263L proposals include information on delay performance.  Based upon input from the H.263L ad hoc group, it was agreed to add text to the common conditions document to indicate that in addition to the mandatory demonstration mode, those submitting demonstration material are encouraged also to present that material on alternative display technologies representative of those likely to be used in commercial products.





Document Q15a15 presented a proposal for modeling delay in video systems.  There was general agreement that this modeling effort would be useful in describing the delay in H.263L proposals.  However, it was noted that the description provided in the contribution was incomplete.  It was agreed that an ad hoc group be formed to refine the delay model (chaired by R. Fryer).  This ad hoc group will hold discussions using the advanced video coding email reflector and will present an updated delay model at the next meeting.





Document Q15a52 presented a set of user requirements for H.263L.  This document had been submitted to the Nice meeting, but was not fully discussed at that meeting.  No agreement could be reached on the specific performance requirements or the usage profiles contained within this contribution.  There was considerable discussion revolving around whether H.263+ could adequately address these usage profiles.





Document Q15a16 was a liaison from SG12.  SG12 recommend that changes be made to the set of common conditions for H.263L tests.  The group agreed to incorporate these changes (four sequences per bit-rate and mandatory delay information) into the set of common conditions.





Document Q15a07 presented a proposal for a workplan and objectives for H.263L.  The group discussed the objectives for H.263L and possible timeframes for completing the work.  It was agreed that a small group would meet with the objective of developing a time line for the completion of the work.  The results of this small group discussion were then presented at the meeting and are provided below.





Document Q15a62 was produced by the editor of the common conditions description, to represent the outcome of the common conditions actions at this meeting.





3.2	Proposals for H.263L Content [Q15a33, Q15a51]





Two H.263L proposals were presented, including video tape demonstrations.  Contribution Q15a33 presented a proposal using multimode warping prediction.  This work is based upon MPEG-4 core experiment P6.  It provides for increased coding efficiency.  It was presented as a candidate coding tool for either H.263++ or H.2.63L. 





Contribution Q15a51 presented the results of experiments conducted by Nokia using their proposed algorithm.  An analysis of the decoder complexity was presented.  Also presented was a demonstration of real-time decoding on a 166 MHz Pentium PC.  A D-1 tape demonstration was presented which compared H.263 PB frame mode with the Nokia proposal utilizing B frame.  At low bit-rates the group felt that the Nokia proposal produced superior results.  At higher bit-rates the subjective differences were more difficult to observe.  It was noted that the complexity of the Nokia proposal was greater than the complexity associated with H.263, but the Nokia proposal produced improved video quality.





Both of these proposals are expected to be candidates for H.263L.





3.3 Relationship with ISC/IEC JTC1 SC29/WG11 (MPEG) [Q15a19, Q15a27]





Document Q15a19 presented the results of the coding efficiency work at the April MPEG meeting.  This was presented to the group for information.





Document Q15a27 presented important discussion points on the relationship between MPEG-4 and the ITU-T SG16 Q15.  It was noted that the target applications of MPEG-4 and SG16 Q15 are not completely aligned and therefore complete bit stream level compatibility probably cannot be achieved.  Requiring each standard to provide a compatibility mode is not a complete solution since any compatibility mode is not likely to provide full functionality.  As implementations move towards software based solutions, it may be possible to realize dual mode codecs, however implementations become easier if both standards are closely aligned.





The group discussed the alignment issue and determined that there were several technical differences between the MPEG-4 video coding standard and the H.263+ video coding standard.    One solution discussed was to attempt to influence MPEG-4 to make changes to their specification to minimize the differences.  Another option was to make changes to H.263+ to bring it into alignment with the MPEG-4 specification.  After much discussion it became clear that there was no strong agreement to either create a liaison to MPEG-4 or to modify H.263+.  Therefore no action was taken by the group.





3.4	H.263L Workplan





The work plan of H.263L was discussed in the small group meeting held from 11:00 to 13:00 on Thursday, and the following results were obtained:





3.4.1	General





A concern was expressed that we may need more research to find out the novel video coding algorithm which can fit into the H.263L framework. The consensus of the group was that the definition of the requirements for H.263L is currently the most important issue to be considered.





3.4.2	Time schedule





It was pointed out that Jan. 98, Nov. 98, Aug. 99, and June 2000 are the possible dates for determination or decision of H.263L, if we assume that the SG16 meeting should be held at regular 10 month intervals. In order to encourage the members to develop their technologies within the time-span of the schedule, it is essential to make a clear schedule. The group agreed, therefore, to the following tentative time schedule (knowing that there still are opportunities to revise it at specific points of time).





Complete requirements: December 97





Call for proposal issued: early 98





Evaluation of the proposed technologies: November 98


Decision will be made whether the proposed technologies have the potential to meet the requirements after the collaborative effort for improvement by the group. If not, the schedule will be delayed.





Test Model of H.263L (TML1?) defined





The project steps into the collaboration phase towards determination.





Note: continuation of the work will be dependent upon an analysis of the suitability of submissions received.





Determination: August 99


The result of collaborative improvement will be evaluated again at this point. If it is decided that the requirements are not met, the determination will be delayed to a later date.





Decision: June 2000





It was also agreed that ITU-T should always be open for new proposals which are submitted after the deadline specified in the call for proposals. Such proposals will be considered as candidate technologies for work items in the next study period.





3.5	Discussion on Requirements for H.263L





The group reached a consensus that H.263L should support functionalities that cannot be supported by  H.263++. However, since the target performance of H.263++ is currently not clear, it was agreed to start the H.263L work with challenging requirements. Although H.263L should cover various applications including both real-time and non-real-time applications, it was agreed that a single codec solution should be sought.





The requirements document will be drafted by the H.263L Ad Hoc committee through e-mail discussion using the Q.15 e-mail reflector. Mr. Keiichi Hibi, the Associate Rapporteur of Q.15, was assigned as the editor of this document. The group will start their work with the documents whose structure and contents are open at this moment. However, the following four items pointed out in document Q15a52 were agreed as the guideline for the work:


the work must focus on the very low bitrate real-time profiles, as indeed this is the most challenging


emphasis needs to be placed on low complexity software solutions, as the easiest markets to open will be those with software only implementation


rate control mechanisms must be adaptable, preferably within one codec, between both constant frame rate modes and variable frame rate modes, depending upon application


test material needs to be chosen to reflect the fast motion aspects of true audiovisual source materials, with many scene changes, pans and tilts etc.





It was agreed that a sufficient amount of time should be allocated for the discussion on H.263L requirements at the next September meeting. The chairman also expressed his view of having a joint session with the Q.11-Q.14 systems related members at the next meeting, for the discussion about the H.263L requirements and the future work plan of Q.15.





3.6	Handling of the methods already proposed


The chairman expressed his concern about how to deal with the methods which have already been proposed for H.263L. The response from the members was that these proposals should be re-submitted with possible improvement after the call for proposal is issued.





The group agreed that technical proposals/information before the call for proposals are also welcome, for catching up with the state of the art.





3.7	Relation between H.263++ and H.263L





The members requested that the work plan of H.263++ be strictly defined and the difference between H.263L and other areas of work be clarified.





The group agreed that a technology proposed for H.263L may be categorized as a canditate technology for H.263++, if the group considers it to be a more preferable place, according to the result of the evaluation for the proposal. It is expected that proposals for H.263++ will maintain the H.263 syntax. Proposals for H.263L are not required to maintain the H.263 syntax.





3.8	Conclusions





The group reports that it has formulated a workplan for H.263L and is anticipating fruitful work toward the creation of this new standard in the future.





4.0	VIDEO CODING FOR SIGN LANGUAGE AND LIP-READING USE [Q15a61]





Our group is considering ways to ease implementation of video telephony with good performance for sign language at low bitrates. Possible output of this activity is an appendix to H.263+ approved by SG 16 in January 1998.





The decision to initiate this activity was taken in Q15/16 after discussion of the needs from the sign language application and an acknowledgement of the importance to meet the requirements from the sign language users. 





4.1	Study of User Needs [Q15a08, Q15a09]





The meeting reviewed the documents Q15a08, Q15a09 reporting user needs investigations and performance of H.263 on sign language.





4.2	Conclusions and Workplan [Q15a10, Q15a11]





The conclusions and suggestions for controls in Q15a11 were presented and the suggestions for contents and work plan for an appendix to H.263+ in Q15A10 was reviewed and agreed.


5.0	CLOSING PLENARY (HELD JOINTLY WITH Q11/16)





The following sections report on the Q15 activities at the joint closing plenary.


5.1	Presentation of reports and Review of Results of Breakout Sessions [Q15a55, Q15a56, Q15a61]]





The H.263L activity report [Q15a55] was presented by the activity chairperson Mr. Keiichi Hibi


The H.263+ and H.263++ activity report [Q15a56] was presented by the activity chairperson Mr. Gary Sullivan


The Sign Language and Lip-Reading activity report [Q15a61] was presented by the activity chairperson Gunnar Hellstrom


5.2	Liaisons [Q11a68/Q15a58]





A liaison to SG12 (created in joint with Q.11), written thanking them for their response regarding performance aspects of audio and video in multimedia terminals [Q11a68/Q15a58] was approved.  It appears in Annex E to this report.





Having not received a formal reply to the last liaison to MPEG4, the group agreed that there was no need to send a liaison at this time.  However, it was agreed that Mr. Gary Sullivan of PictureTel Corp., USA, will be a coordinator to MPEG4 regarding Q15 work (also see Ad Hoc Committee section below regarding a planned coordination meeting).


5.3	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 Q15 advanced video email reflector.  The H.263+ Draft Text Refinement AHC will also hold a meeting during the Stockholm MPEG meeting of July 21-25.





AD HOC COMMITTEE�
CHAIRPERSON�
�
H.263+ Draft Text Refinement�
Gary Sullivan�
�
H.263+ Recommended Modes and Integration with Terminal Standards (Joint AHC with Q11)�
Stephan Wenger�
�
H.263+ Bitstream Verification�
Tom Gardos�
�
H.263+ Packetization�
Tom Gardos�
�
Test Model Enhancement and Software Development�
Keiichi Hibi�
�
H.263++ Development�
Gary Sullivan�
�
H.263L Development�
Keiichi Hibi�
�
Video Coding for Sign Language and Lip-Reading Use�
Gunnar Hellström�
�



5.4	Future Meetings





Experts meeting�
September 8-11 1997�
Bend OR USA�
Hosted by Intel Corp.�
�
Experts meeting�
December 2-5 1997�
TDB�
HOST URGENTLY SOLICITED�
�



There was an active discussion on participation of Q.15 at the 8-11 September 1997 Experts meeting.  The host noted that there were limited meeting facilities at the site and that another conference was previously booked there before it was known that Q.15 was also planning to meet with Q.11-Q.14.  The host felt that they had direction to prioritize Q.11 and Q.23 work before other questions or WP3.  They were willing to try to arrange additional space in the near vicinity (within about 10 miles) but were not able to commit at this time.  It was agreed that both Q.11 and Q.15 would try to work out the most time optimized schedules in an effort to accommodate both groups.  This will be worked with appropriate Working Party Chairmen and the host for the planned meeting.





The group gave a much deserved Thank You to the hosts, Intel Corporation, to the provider of the D-1 Video equipment, Sharp Corporation and to the meeting management team, Ms. Julie Higgins of Preferred Meetings,  Mr. Hansen and Mr. Gardos of Intel Corporation.


Having no further business, the meeting was adjourned.





6.0 SUMMARY OF MEETING RESULTS [Q15a57, Q15a58, Q15a59, Q15a60, Q15a62]





The results of the meeting are summarized as follows:


Various revisions to the drafted text of the H.263+ revision of ITU-T Recommendation H.263 were approved.  These revisions appear in document Q15a60.  H.263+ appears to be on-target for decision in January of 1998.


A draft of recommended mode combinations for H.263+ was created.  This appears in document Q15a57.  The final version of this text is intended for possible adoption as an informative Appendix to Recommendation H.263.


A revised test model number 8 description of a reference encoder for was agreed upon for use in future activities of our Question.  This appears in document Q15a59.


A workplan was adopted for the H.263L future standardization effort.  The workplan appears in section 3.4 of this report.


A set of revised common conditions were adopted for proposals for the H.263L future standardization effort.  This set of conditions appears in document Q15a62.


The group agreed to conduct further work toward consideration of the use of video coding for sign language and lip-reading applications.


A liaison statement to SG12 was produced.  This appears in document Q11a68/Q15a58 and in Annex E to this report


Various Ad-Hoc Committees were formed which are listed in Annex A of this report.


�
ANNEX A - Ad Hoc Committees





A.1	H.263+ Draft Text Refinement





Refine Draft of H.263+ optional enhancements to Recommendation H.263 with the goal of Decision status in January 1998.


This AHC will meet during the July 21-25 MPEG meeting in Stockholm





Membership:





G. Sullivan, Chairperson





H. Ahn�
O. Andersson�
B. Andrews�
C. Aeyeung�
�
M. Bace�
G. Bang�
S. Battista�
A. Bist�
�
G. Bjontegaard�
P. Boissonade�
L. Brown�
R. Burns�
�
G. Campbell�
T. Chen�
W. Chen�
S. Cheung�
�
J. Cho�
D. Choi�
C. Choo�
C. Christopoulos�
�
K. Chu�
R. Chuang�
P. Crouch�
S. Eckart�
�
T. Einarsson�
N. Faerber�
C. Fan�
R. Fischer�
�
J. Fournier�
M. Frater�
R. Fryer�
S. Fukunaga�
�
T. Gardos�
R. Grinnell�
S. Gupta�
I. Haignere�
�
G. Hellström�
B. Haskell�
K. Hibi�
H. Hsieh�
�
P. Hsieh�
A. Hsueh�
C. Huang�
F. Huffman�
�
Y. Hung�
K. Illgner�
R. Ivy�
J. Jeon�
�
T. Joe�
G. Jung�
J. Jung�
T. Kawahara�
�
M. Karczewicz�
A. Kaup�
M. Kerdranvat�
C. Ketcham�
�
G. Kim�
J. Kim�
G. Klungsøyr�
K. Kneib�
�
N. Lam�
D. Lappe�
G. Liang�
K. Lillevold�
�
S. Lin�
D. Lindbergh�
P. List�
N. Lu�
�
M. Luomi�
Y. Machida�
Y. Mao�
J. Mason�
�
Y. Matsumura�
T. Miki�
J. Moon�
J. Muller�
�
P. Mulroy�
A. Nakagawa�
T. Nakai�
Y. Nakaya�
�
M. Nilsson�
G. Nitsche�
K. O’Connell�
K. Oehler�
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A.2	H.263+ Recommended Modes and Integration with Terminal Standards (Joint AHC with Q11)





For every transport stack including H.323, H.324, and H.320


work on a set of recommended mode combinations


work on signaling of these mode combinations in H.245 and H.242


discuss suggestions for reducing the number of optional mode combinations





In addition to the general issues above


work on the Tandberg proposal regarding H.263 Annex C [Q11a57/Q15a46]


work on H.245 code points for H.263 Draft Annex N [Q11a55/Q15a29, Q11a56/Q15a30]





Work on preferred mode combinations of the modes affecting the complexity (MIPS) / quality tradeoff will be based on the accepted proposal Q15a44 as refined in Q15a57.  Base on this document, a small number of levels (probably 3 or 4) should be identified.





In addition, the AHC will discuss the impact of the more system-related optional modes, especially H.263 Draft Annexes K, N, O, and R for various applications, which will be listed by their recommendation family numbers (e.g., H.320, H.323, and H.324).  Based on Mr. Okubo’s input [Q11a59/Q15a53], care will be taken to ensure easy interoperability between the different network worlds to allow gateways without transcoding.  However, an optional adaption to the network characteristics of the widely accepted networks (ISDN H.320, PSTN H.324, Internet and LAN H.323) will be given priority.





The primary means of communication will be the Q15 email reflector.  Information regarding system issues (especially regarding H.242 and H.245) will also be posted to the appropriate system reflectors for Q11 and Q13.
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A.3	H.263+ Bitstream Verification





This group will perform exchanges of coded H.263+ video bitstreams and verify the H.263+ syntax description validity.
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A.4	H.263+ Packetization





This group will work toward definition of an RTP payload packetization format for H.263+ video bitstreams.
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A.5	Test Model Enhancement and Software Development





This group will act with a mandate to:


Improve the description of TMN8 for H.263+ Annexes


evaluate technology for non-normative enhancements to TMN8


develop reference software and useful software tools for video coding activities


The objectives of the group are to


improve the performance of the coding method described in the test model, incorporating proposed technology which may not be necessary in the final standard text


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:





Hibi, Chairperson





H. Ahn�
O. Andersson�
B. Andrews�
C. Aeyeung�
�
M. Bace�
G. Bang�
S. Battista�
A. Bist�
�
G. Bjontegaard�
P. Boissonade�
L. Brown�
R. Burns�
�
G. Campbell�
T. Chen�
W. Chen�
S. Cheung�
�
J. Cho�
D. Choi�
C. Choo�
C. Christopoulos�
�
K. Chu�
R. Chuang�
P. Crouch�
S. Eckart�
�
T. Einarsson�
N. Faerber�
C. Fan�
R. Fischer�
�
J. Fournier�
M. Frater�
R. Fryer�
S. Fukunaga�
�
T. Gardos�
R. Grinnell�
S. Gupta�
I. Haignere�
�
G. Hellström�
B. Haskell�
K. Hibi�
H. Hsieh�
�
P. Hsieh�
A. Hsueh�
C. Huang�
F. Huffman�
�
Y. Hung�
K. Illgner�
R. Ivy�
J. Jeon�
�
T. Joe�
G. Jung�
J. Jung�
T. Kawahara�
�
M. Karczewicz�
A. Kaup�
M. Kerdranvat�
C. Ketcham�
�
G. Kim�
J. Kim�
G. Klungsøyr�
K. Kneib�
�
N. Lam�
D. Lappe�
G. Liang�
K. Lillevold�
�
S. Lin�
D. Lindbergh�
P. List�
N. Lu�
�
M. Luomi�
Y. Machida�
Y. Mao�
J. Mason�
�
Y. Matsumura�
T. Miki�
J. Moon�
J. Muller�
�
P. Mulroy�
A. Nakagawa�
T. Nakai�
Y. Nakaya�
�
M. Nilsson�
G. Nitsche�
K. O’Connell�
K. Oehler�
�
T. Ohya�
K. Okada�
J. Osterman�
N. Patel�
�
D. Pian�
D. Qian�
C. Quist�
X. Ran�
�
R. Reynolds�
A. Riccomi�
P. Riglet�
A. Rodriguez�
�
G. Russo�
A. Salai�
R. Schaphorst�
J. C. Schmitt�
�
I. Sebestyen�
R. Sjoberg�
H. Tanaka�
E. Tanskanen�
�
Y. Tomita�
P. Voois�
D. Wang�
Y. Wang�
�
J. Webb�
W. Welsh�
C.-J. Westelius�
M. Willebeek-Lemair�
�
M. Whybray�
I. Wong�
W. Wu�
M. Zeug�
�
C. Zhu�
Q. Zhu�
�
�
�






A.6	H.263++ Development





To consider the need for adopting additional incremental enhancements to Recommendation H.263 beyond those the current H.263+ draft
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A.7	H.263L Development





The H.263L Ad Hoc group will conduct activities toward the following


Enhance the “Common Conditions” for Testing (M.Zeug).


Coordinate/merge proposals of interest to H.263L (R. Fryer).


Completion of a Delay Model based on Q15a15 (R. Fryer).


Development of an H.263L Requirements Document (K. Hibi).
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A.8	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 the video quality related work in SG12 and this ad hoc group.


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





Time scale:


A first draft document should be finished by September 8.  A document should be ready for approval in Jan-98. 
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FIRST MEETING OF ITU EXPERTS


FOR Q.15/16 ADVANCED VIDEO CODING
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MEETING AGENDA





1.0	Opening Plenary





	1.1	Review of the Q.15 Meeting Report�		from the SG16 meeting, Geneva March 17-27, 1997			Q15a01


	1.2	Report of Ad Hoc Committees


		- H.263L (M. Zeug)								Q15a02


		- H.263+ (G. Sullivan)								Q15a03


		- TMN7 Enhancement (K. Hibi)						Q15a04


	1.3	Organizational Items


		- Attendee List									Q15aTD-1


		- Review Experts List								Q15a25


		- Meeting Invitation for this meeting						Q15aTD-0


	1.4	Liaison Statements and Collaborative Letters


		- Study Group 12								Q15a16


		- Study Group 16 Question 13						Q15a42


	1.5	Document Review								Q15a00


	1.6	Review of the Meeting Plan							Q15aTD-2


- Room Assignments


		- Joint Meetings


	1.7	Future Meeting Dates


		- Q.15/16 Experts September 8-11, 1997 Bend OR (co-located with Q.11)


		- Q.15/16 Experts December 2-5, 1997 Looking for a host (co-located Q.11)





2.0	H.263, H.263+, and H.263++				Q15a03, Q15a05, Q15a56





Proposed revisions								Q15a03�Custom Source Formats								Q15a17�Annex J Deblocking Filter						Q15a12, Q15a22�Annex M Improved PB frames					Q15a14, Q15a36�Annex N Reference Picture Selection						Q15a28 �Annex O Temporal, SNR, and Spatial Salability�						Q15a21, Q15a24, Q15a36, Q15a47�Annex P Reference Picture Resampling						Q15a34�Annex Q Reduced-Resolution Update						Q15a31�Annex T Modified Quantization							Q15a40�4MV with DQUANT								Q15a23�Motion Compensation Error Accumulation					Q15a35�Continuous-Presence Multipoint							Q15a46�Start-Code Emulation								Q15a54


Review and verification of drafted content					Q15a05�Bitstream Exchanges								Q15a39�Annex I Advanced Intra Coding							Q15a48�Annex P Reference Picture Resampling				Q15a34, Q15a43�Annex Q Reduced Resolution Update						Q15a32�TMN7 Enhancement Efforts							Q15a04�Post-processing							Q15a13, Q15a50�Rate Control									Q15a20�Motion Estimation									Q15a45�Software availability				Q15a37, Q15a43, Q15a45


Coordination with Q.11/16 through Q.14/16�				Q15a01, Q15a29, Q15a30, Q15a38, Q15a42, Q15a53


Preferred mode combinations for H.263/H.263+	�					Q15a26, Q15a41, Q15a42, Q15a44, Q15a53


Relationship with ISO/IEC JTC1 SC29/ WG11 (MPEG)		Q15a19, Q15a27


Proposals for H.263++ extensions�Custom Source Formats								Q15a17�Semi-Fixed length motion vectors							Q15a18�4MV with DQUANT								Q15a23�Multi-mode warping prediction							Q15a33�Motion Compensation Error Accumulation					Q15a35�Change to Continuous Presence Multipoint Operation				Q15a46�Adaptive Quantization								Q15a49





	H.263L							Q15a02, Q15a07, Q15a55


Conditions and requirements for H.263L proposals�					Q15a06, Q15a15, Q15a16, Q15a52, Q15a62


Proposals for H.263L content�Multi-mode warping prediction							Q15a33


Relationship with ISO/IEC JTC1 SC29/ WG11 (MPEG)		Q15a19, Q15a27





Coordination, Sign Language, and Other business				Q15a61


Coordination of video coding needs for Q.11/16 through Q.14/16 standards							Q15a01, Q15a29, Q15a30, Q15a38, Q15a42


Coordination with other Organizations�SG12									Q15a16�ISO/IEC SC29 WG11						Q15a19, Q15a27


Consideration of video coding needs for users of sign-language and lip-reading�						Q15a08, Q15a09, Q15a10, Q15a11
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Q.11/16 and Q.15/16 wish to thank SG 12 for their liaison letter, which was sent in response to our request for help in your area of expertise.





Regarding item 1 of your liaison letter, on the topic of characterization of H.324 (Q.11/16) multimedia terminals:


Thank you for the information which you have provided regarding the status of your work.


We have found your comments regarding the tolerances and usefulness of synchronization for intelligibility to be valuable, and we will consider them in our future efforts.


We have also forwarded some of the information that you have provided to those working on other relevant Questions in our Study Group (Q.4, Q.7, Q.23 / SG 16).





Regarding item 2 of your liaison letter, on the topic of low bit-rate video coding (Q.15/16) common experimental conditions (LBC-96-139):


The number of sequences which we now recommend for testing at each bit rate in our agreed common conditions has been increased to be four in every case.


We agree that delay information is essential in the evaluation of video codecs. As a result of your comments, we have made delay information mandatory on all submissions.


We have included some of the information regarding delay which you provided to us in our revised common conditions description document.





Regarding item 3 of your liaison letter, on the topic of the development of an objective video quality measurement recommendation (P.OVQ):


Thank you for the information which you have provided regarding the status of your work.


We hope that this effort can succeed in developing a reliable video quality measurement tool.





�
ANNEX F - Proposed Draft Text for Reduced-Complexity Reference Picture Resampling (Annex P of H.263+)





Description of virtual frame warping





Rewrite section P.3 as follows:





P.3.	Resampling Algorithm


The method described in this section shall be mathematically equal in result to that used to generate the samples of the resampled reference picture. Using the integer warping parameters � EMBED Equation.2  ���and � EMBED Equation.2  ���, integer parameters � EMBED Equation.2  ���, and � EMBED Equation.2  ���  which denote the x- and y-displacements at the corners of the picture in 32-pixel accuracy (the actual displacements are obtained by dividing these values by 32) are defined as 





	� EMBED Equation.2  ���





By applying bilinear extrapolation to these vectors, the integer parameters� EMBED Equation.2  ���and� EMBED Equation.2  ��� which denote the x- and y-displacements at (0, 0), (H’, 0), (0, V’), and (H’, V’) in 1/32 pel accuracy (the actual displacements are obtained by dividing these values by 32) are defined as





	� EMBED Equation.2  ���





where “//” denotes integer division that rounds the quotient to the nearest integer, and rounds half integer values away from 0. H’ and V’ are defined as the smallest integers that satisfy the following condition





� EMBED Equation.2  ���





Next, the integer parameters � EMBED Equation.2  ���and � EMBED Equation.2  ���which denote the x- and y-displacements at (0, j+1/2) and (H’, j+1/2) in 1/32 pel accuracy (the actual displacements are obtained by dividing these values by 32) are defined using one dimensional linear interpolation as





	� EMBED Equation.2  ���





Finally, the parameters that specify the transformed position in the reference picture becomes





	� EMBED Equation.2  ���





where 





“///”: 	integer division with rounding towards the negative infinity,


P:	accuracy of x- and y-displacements (P=2 when DA=“0” and P=16 when DA=“1”, see section P.2.1. for the definition of DA),


(IR(i, j)+1/2, JR(i, j)+1/2):	location of the transformed position in 1/P pixel accuracy (both IR(i, j) and JR(i, j)  are integers),


(iR(i, j)+1/2, jR(i, j)+1/2):	location of the sampling point near the transformed position (both iR(i, j)  and jR(i, j)  are integers),


� EMBED Equation.2  ��� 	bilinear interpolation coefficients of the transformed position.





The computation of this equation can be simplified by replacing the divisions by shift operations, since 32SH’/P =2m+2 and P =24 (when P=4 and S=2).





Using these parameters, the sample value, EP(i, j) of the pixel located at (i+1/2, j+1/2) in the resampled picture is obtained by


 


	� EMBED Equation.2  ���





where “/” denotes division by truncation. iR and jR are simplified notations for iR(i, j) and jR(i, j), and ER(iR, jR) denotes the sample value of the pixel located at (iR+1/2, jR+1/2) in the reference picture.





The resampling algorithm described above can be rewritten as a psudo-code as follows. To simplify the description of the resampling algorithm, a function prior_sample is defined.  Its purpose is to generate a pixel value for any integer location (m,n) relative to the prior reference picture sampling grid:


clip(xmin, x, xmax) {�  if (x ( xmin) {�    return xmin;�  } else if (x ( xmax) {�    return xmax;�  } else {�    return x;�  }�}


� EMBED Equation  ���


Next, a filter function that implements the bilinear interpolation is defined.  It is assumed that the bilinear interpolation coefficients, Øx and Øy, are quantized in the range 0,(,P-1 (inclusive).


� EMBED Equation  ���


Finally, the method for warping the reference picture to generate a prediction for the current picture can be specified in terms of these functions.  The pixels of the prediction picture can be generated in a raster scan order.  It is assumed that the values � EMBED Equation.2  ���and � EMBED Equation.2  ���are already calculated and loaded into variables � EMBED Equation.2  ��� and � EMBED Equation.2  ���. The sample values of the pixels in the j th line of the resampled image is obtained by the following psuedo-code:





D = 32 * S * 2m  / P 


� EMBED Equation.2  ��� = D * P + 2 * (� EMBED Equation.2  ��� - � EMBED Equation.2  ���);       


� EMBED Equation.2  ��� = 2 * (� EMBED Equation.2  ���- � EMBED Equation.2  ���);                                


� EMBED Equation.2  ��� = � EMBED Equation.2  ��� * 2m+1 + (� EMBED Equation.2  ��� - � EMBED Equation.2  ���)+ D / 2;                       


� EMBED Equation.2  ��� = j * D * P + � EMBED Equation.2  ��� * 2m+1 + (� EMBED Equation.2  ���- � EMBED Equation.2  ���)+ D / 2;                                                        


for (j  =  0; j  <  V; j++) {


	IR = � EMBED Equation.2  ��� /// D;


	JR = � EMBED Equation.2  ��� /// D;


	iR = IR /// P;


	jR = JR /// P;


	Øx = IR - (iR  * P);


	Øy = JR - (jR  * P);


	new_ref[j][i] = filter(iR, jR, Øx, Øy);                       


	� EMBED Equation.2  ��� += � EMBED Equation.2  ���;                                                     


	� EMBED Equation.2  ��� += � EMBED Equation.2  ���;                                                     


}





where all the variables used in this code are integer variables. According to the definition of the parameters, all the divisions and multiplications in this code can be replaced by binary shift operations.
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