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�0.0	OVERVIEW

The ninth meeting (Meeting “I”) of the ITU-T Advanced Video Coding Experts Group (Q.15 / SG 16) was held at the Molly Pitcher Inn, Red Bank, New Jersey, USA during 19-22 October, 1999.  The meeting was chaired by the Q.15 Rapporteur, Mr. Gary Sullivan.  Excellent arrangements were provided by the host organizations, Lucent Technologies and AT&T Laboratories and their host representatives.  A D-1 VTR was provided for video demonstrations by AT&T Laboratories.  This meeting report [Q15-I-64] contains several annexes of important information:

Annex A: A list of the 48 collaborating experts attending the meeting [Q15-I-02]

Annex B: A list of the 64 contributions and two Temporary Documents of the meeting [Q15-I-00]

Annex C: The detailed meeting agenda [Q15-I-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 Advanced Video Coding Experts Group can be found on the Q15 ftp site hosted by PictureTel corporation and managed by the Rapporteur:

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

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



Documents for this meeting are found in the 9910_Red subdirectory of the ftp site.



Document numbers are used to refer to documents listed in this report (e.g., Q15-I-64, which denotes this report itself) according to the document registration list [Q15-I-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 q15i64d1.doc for the 1st draft of document 64, which is this meeting report, or q15i00r1.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., “I”) 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 currently hosted by PictureTel Corp.  Those wishing to subscribe or unsubscribe to this email reflector are asked to send a plain-text email message to:

	majordomo@standard.pictel.com



in which the body of the email message is in the following format:

	subscribe itu-adv-video YOUR-EMAIL-ADDRESS



in which “YOUR-EMAIL-ADDRESS” is replaced by the subscribing email address (similarly substituting “unsubscribe” above to be removed from the list).



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

	itu-adv-video@standard.pictel.com



TABLE 1

CATEGORIZATION OF SUBJECT AREAS AT RED BANK MEETING

SUBJECT��1.	Opening Session��2.	Deployment and Support of Existing Video Coding Standards��3.	Coordination of Video Coding Needs with Other Organizations��4.	Technical Content Proposals and Demos for H.263++ and H.26L��5.	Test Model, Software and Encoding for Video Coding Standards��6.	Workplan for H.263++ Future Enhancement Project��7.	Workplan for H.26L Future Standard Development Project��8.	Closing Session��1.0	OPENING SESSION

The group thanked AT&T and Lucent Technologies, the host organizations, for their excellent arrangements for the meeting.

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

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

A report of the Q.15/SG16 meeting held during 03-06 August 1999 in Berlin, Germany was provided by the rapporteur [Q15-I-01] and reviewed and approved.

1.3	Review of Contributions [Q15-I-00]

The list of meeting contributions was reviewed, updated, and approved [Q15-I-00]. We are pleased to note that the vast majority of documents for this meeting had been uploaded to the ftp site for the group several business days prior to the meeting.  Advance electronic distribution of contributions will continue to be our policy, with an intent to 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 fifth meeting at which a LAN was provided to give instant access to electronic meeting contributions throughout our meeting room.  These excellent facilities greatly eased our ability to communicate and to distribute contributions in electronic form.

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

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

1.5	Proposed Future Meeting Plans

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



Study Group 16 “6”:		February 07-18, 2000, Geneva, ITU HQ (Deadline 26 Jan)

Q.15 / SG16 Experts “J”:	April/May, 2000 Japan

Q.15 / SG16 Experts “K”:	~September, 2000



The group noted that finalization of the plans for these future meetings are not yet complete.  Experts are encouraged to watch the email reflector and ftp site for updates.



Members of the group were particularly encouraged by the rapporteur to come to the next Geneva meeting and to bring technical contributions there, noting that the delayed contribution deadline is 26 January.

1.6	Ad Hoc Committee Reports [Q15-I-04, Q15-I-05, Q15-I-06, Q15-I-07]

Reports were presented for the four 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.



TABLE 2

Ad Hoc Committees Reporting to Berlin

AD HOC COMMITTEE�CHAIRPERSON�REPORT��Error Resilience Simulation Conditions�Stephan Wenger�Q15-I-04��Test Model Enhancement and Software Development�Keiichi Hibi�Q15-I-05��H.263++ Development�Gary Sullivan�Q15-I-06��H.26L Development�Keiichi Hibi�Q15-I-07��1.6.1	Error resilience simulation conditions [Q15-I-04]

Interim work on error resilience was reported [Q15-I-04].  Progress was reported on the study of proposed header repetition for mobile channel error resilience and the study of error concealment schemes for proposed normative error concealment.  Some problems were noted in the error resilience and packet-loss resilience common experimental conditions.  Error patterns were reported to have been provided for Internet packet loss simulations, along with the provision of anchor reference data for comparative experimental work.  The work and contributions on this topic are discussed below in Section 5.2.

1.6.2	Test model enhancement and software development [Q15-I-05]

Little interim collaborative work was reported in this area of activity [Q15-I-05].  A new editorially-improved release of the H.263 test model (Q15-G-16r1) was provided in the interim period.  Some topics of discussion for the Red Bank meeting were proposed in the report, including a desire for additional video test sequence materials, the need to add support for new H.263++ annexes in the H.263 test model, and the potential promotion of the H.263 test model to a more official form such as a technical report, implementer’s guide, or appendix to the H.263 Recommendation.  The work and contributions on these issues are discussed below in Section 5.

1.6.3	H.263++ development [Q15-I-06]

A number of developments were reported for the H.263++ project [Q15-I-06], and the work and contributions on this topic are discussed below in Sections 4 and 7.  The ad-hoc report on H.263++ reviewed the H.263++ Key Technical Areas, functionality requirements, H.263++ documents submitted to the Red Bank meeting, and the H.263++ workplan.

1.6.4	H.26L development [Q15-I-07]

A number of developments were reported for the H.26L project [Q15-I-07], and the work and contributions on this topic are discussed below in Sections 4 and 8.  The ad-hoc report on H.26L reviewed the H.26L Key Technical Areas, functionality requirements, and workplan.

1.7	Liaison with Other Organizations [Q15-I-10]

One incoming liaison statement was discussed at this meeting, which was from ISO/IEC JTC1 SC29/WG11 (MPEG) reporting on testing activities for its recent MPEG-4 video standard [Q15-I-10].  The group noted that the similarity between MPEG-4 and H.263 might make some of these performance test results conducted using MPEG-4 apply reasonably well also to H.263.

SUPPORT OF EXISTING VIDEO CODING STANDARDS

2.1	Am. 6 to H.262 | ISO/IEC 13818-2 (MPEG-2): Number of Lines in High Profile [White]

It was noted that the white document has been submitted for Amendment 6 and is expected to reach Decision at the next Study Group meeting.

H.262 (MPEG-2) working draft for production process extension [Q15-I-54]

It was noted that a new amendment is being drafted for adding production process data to H.262 video bitstreams, with a draft provided as Q15-I-54.  Members were encouraged to review the draft and participate in its further development, which is expected to take place primarily within ISO/IEC JTC1 SC29/WG11.

3.0	COORDINATION OF VIDEO CODING NEEDS FOR SYSTEMS

3.1	Video Services in IMT-2000 3rd-Generation Mobile Systems [Q15-I-15, Q15-I-23]

A report was presented on the status of the IMT-2000 project and its video services [Q15-I-15].  Organizations established for work on this project include 3GPP and 3GPP2 (which lags behind 3GPP by about one year) and G3G which is working on harmonization of the physical layer.  Organizations involved in this activity include ARIB (Japan), ETSI (Europe), TIA (USA), T1 (USA), and ITU-R.  The initial priority in the development of these systems is the definition of the physical layer, with definition of speech codec operation being the next priority.  The mobile multimedia terminal definition for circuit-switched operation “3G324” is planned to be based on H.324/M (but in 3GPP with the AMR speech codec being mandatory, and a new vocoder being developed, and with some H.223 annexes which are mandatory in H.324/M being disabled).  H.263 is planned to be the mandatory video codec (as specified in H.324).  The average bit error rate to be experienced is expected to be below 10-4, although this may sometimes be exceeded significantly on occasion.  Packet-based operation is expected to be based around H.323.  

3.2	Joint sessions with Q.11 through Q.14

Q.15 held a joint session with Q.11, at which was discussed the following issues

The evolution of 3G mobile systems as described in Section 3.1 above.

The error rates expected in mobile systems.  There was some indication given that the bit error rates to be achieved by mobile system designs may be relatively low as compared to some rates being tested for mobile video transmission.  However, this was not universally agreed upon and it was agreed that higher error rates remain of interest for investigation by the group.

The potential need for a media-aware “adaptation layer” specification between the video codec and the system multiplex, customizing the video data to be structured in a manner appropriate for use on the channel.  Such a scheme appears beneficial and is being planned in some fashion for H.26L video.  Although this could also potentially benefit an H.263 or H.263++ codec, the schedules and limited resources available for work appear to make it more appropriate as something to investigate for H.26L.

The potential need for media-aware error control coding [Q15-I-23].  Some thought that it is generally best to put error control coding closer to the physical layer rather than at the video layer.  Concern was expressed regarding which terminal design would be likely to incorporate such a method, as the plans for Q.11 do not appear likely to produce new activity along these lines, the number of contributors interested in pursuing the design is not large, the expertise in Q.15 in regard to error control coding is limited, and it is not clear whether any another such mobile terminal design would embrace this concept.  As a result, no further such activity is planned along these lines.

An editorial problem reported in contribution Q11-K-07r1 in a prior H.230 draft in which there is a conflict between the text and a table in which an “indication” signal is marked in one place as a “preference”, which is a different type of H.230 signal.  The group confirmed that the signal in question (encoder temporal spatial tradeoff indication) is an “indication” signal rather than a “preference”, and expressed its interest in having this editorial problem corrected by SG16.

The error patterns used for video error resilience testing were discussed.  There was some expression that too many error patterns were being required in our tests, that some error patterns were not available, and that some high bit-error-rate patterns might be inappropriate.  It was decided that some modifications to the error resilience common conditions would be made, and the changes are reflected in output document Q15-I-60.



Q.15 also held a joint session with Q.11 through Q.14.  The joint session included some discussion (mostly brief) of the following topics relevant to Q.15:

Future meeting plans (see Section 1.5 above).

Expected Questions for the next study period [Q15-I-29].  There was some concern expressed around the “horizonatal” and “vertical” Question structure and the number of Questions, although support was expressed in particular for horizontal Questions F (with some modification), G, and H.  It was explained that the “horizontal” Questions (A, B, C, etc.) would generally not be expected to meet as entities independent of “vertical” Questions (1, 2, 3, etc.) but would rather act as coordination and investigation entities within and across the “vertical” Question organizations.  Some concern was expressed whether further fixed bit-rate audio codec developments were desirable as in Questions 7 and 8, rather than emphasizing variable bit-rate activities such as Question 9.  There was some interest [APC-TD-12 and APC-1730] in having a new terminal definition project, although others thought launching such a project could confuse the market in regard to the usefulness of current terminal standards and could instead be a study item in Question 1 or 2 or could be added after the study period has begun, or that the new terminal development appeared to emphasize primarily media coding aspects rather than terminal design, or that the existing ITU patent policy might not be appropriate for the projects as proposed (i.e., IPR-free codecs).

Video codec projects and status: a review of the H.263++ and H.26L projects, including an overview of their key technical areas and scheduled workplans (see below Sections 7 and 8).

The concept of progressive coding as a network friendly approach to media handling for packet networks [Q15-I-36 / APC-1698].  It was stated that much of the goals expressed in the contribution had been adopted into the H.26L project and that further work was needed to assess the impact of these principles on multimedia terminal systems.  It was decided that no action was required at this time for the terminal systems groups, and that the goals would be under future continued investigation by Q.15.

A proposal to add H.262 data partitioning support into packet-based terminal systems [APC-1655].  It was decided that the systems organizations of Q.13 and perhaps Q.12 would evaluate the level of interest and requirements of this proposal.

4.0	TECHNICAL CONTENT PROPOSALS FOR H.263++ AND H.26L

4.1	H.26L Proposals

Contributions for technical content for the H.26L project and associated test results were presented and discussed in the category of the H.26L project.  These are described below in Sections 4.1.1 through 4.1.5.  Other technical proposals discussed in the H.263++ category, which are described in the following Sections, may also be applicable to the H.26L project.

4.1.1	Motion Representation Techniques



4.1.1.1	B Pictures [Q15-I-08]

A contribution [Q15-I-08] was provided which evaluated the inclusion of B-pictures into the H.26L design.  Since B pictures in prior codec designs normally provide a significant coding gain for simple sequences at high frame rates, and since they can provide a form of either computational or bitstream scalability.  Experiments were conducted using 16x16 block sizes only in B pictures (i.e., not all the block motion shapes supported in H.26L’s P pictures) and using the “Forward”, “Backward” and “Direct” prediction modes roughly as defined in H.263 Annex O, but not using the “Bi-directional” prediction mode which actually sends two distinct motion vectors for a B picture motion block.  The contribution reported significant gain in coding performance on some high frame-rate sequences, relative to coding using only P pictures and five prior reference pictures.



The group found the reported results very promising (about 1.5 dB for Container Ship QCIF at 30 fps), but thought that it might be best to concentrate now on developing the H.26L codec performance further using forward-only prediction and add B picture support later if the performance benefit is confirmed in a more mature test model context.



4.1.1.2	Accuracy and Filtering [Q15-I-31, Q15-I-38, Q15-I-35, Q15-I-40, Q15-I-57, Q15-I-59]

A contribution [Q15-I-31] was provided which tested the Sharp proposal from Berlin for adaptive motion accuracy (AMA).  Significant gain was reported for some sequences (Mobile, Garden, Tempete), and the relative performance results obtained by Sharp were confirmed with an independent implementation.  Adoption of AMA was therefore advocated by the contributor.  Lower motion accuracy was found to be more desirable as bit rate was reduced, due to increased compression error in the reference pictures.



Another contribution was provided on the subject of AMA [Q15-I-38], with reported gains of 0.5 to 1.0 dB on some complex scenes.  Some relatively minor changes had been made to the Berlin proposal, and the complexity had been reduced.  The “common conditions” sequences did not show a significant benefit, but there were other scenes which appeared reasonable for testing which showed significant gain.  A D-1 demonstration was provided, and although the improvement was difficult to see, some improvement was shown.



A contribution was provided on the related topic of motion accuracy and sub-pixel motion interpolation [Q15-I-35].  Fractional displacements of 1/4 and 1/8 pixel were investigated, and the use of a Wiener-design fractional interpolation filter was proposed.  Significant gains were reported, although not using the group’s common experiment conditions.



A contribution was provided for simplification of the 1/3 pixel motion compensation filtering as specified in the current H.26L draft.  A separable filter was described which should have the same performance as the non-separable form in the current draft, due to its mathematical near-equivalence.  The group supported the proposed alteration in principle, but decided to wait until related questions regarding the accuracy needed for motion vectors and the potential benefit of alternative filtering methods to be investigated further prior to adopting the proposed change into the test model.



Based upon the results provided in these contributions, the group adopted AMA into the H.26L design [Q15-I-57].  Further study was encouraged on the questions of which filters to use for the sub-pixel motion interpolation and the desired fractional accuracy, so an output document was produced describing core experiments to be conducted toward resolving these issues [Q15-I-59].



4.1.1.3	Multiframe Memory and Rate-Distortion-Based Quantization [Q15-I-47]

A contribution was presented which reported an investigation of multiple reference-picture memory and rate-distortion based quantization, which are features found in the current H.26L test model [Q15-I-47].  The codec implementation was very similar to that of the current H.26L design, except for lacking non-square block sizes.  It was reported that multiframe memory had little benefit for sequences without global motion and that rate-distortion based quantization had no benefit.  The group discussed why the multiframe memory feature did not show a more consistent benefit – as it does in the H.263++ context.  Issues such as whether the encoder search/decision method could be improved or whether implementation of the non-square prediction block shapes might have an effect on the performance, and it was decided that further investigation of this issue is needed.  In regard to rate-distortion based quantization, it was decided that we should fix or delete this feature, but that fixing it now is not a high priority as it is an encoder-only issue not affecting syntax and does not do serious harm to performance.



4.1.1.4	Frame Buffering Syntax [Q15-I-45]

A contribution was presented which discussed the issue of what sort of syntax should be used to govern the frame buffering process in H.26L [Q15-I-45].  A syntax was proposed which used the H.26L variable-length coder and the H.263++ Annex U draft functionality. (There was a prefix code error in the document, which would need to be corrected if adopted.)  The group decided that the test model doesn’t really need the new syntax at this stage, although we would be likely to adopt a similar syntax at some time.

4.1.2	Error Resilience Techniques



4.1.3.1	Balanced Multiple Description Coding [Q15-I-28]

A contribution was presented which described the use of multiple description coding [Q15-I-28], using motion compensated prediction and DCT residual coding (based on H.263+), with a 45-degree rotation to increase correlation between the statistically largest and smallest elements of a set of 16 coefficients, with remaining high-frequency coefficients sent in alternating channels.  The group’s internet common conditions were used for the testing to the extent applicable.  The encoder for this scheme contains three prediction loops (depending on whether the decoder is assumed to have received one, another, or both of two streams).  Performance was measured relative to H.263 (not exactly TMN-11 – not having annexes I or T) using intra refresh rates of 1/p where p is the probability of packet loss.  Significant gains were reported with large amounts of packet loss, with a better worse case (although a worse best case) and a much less variable PSNR.  A serious effort appeared to have been conducted at trying to make the experiment results relevant (although using an H.263 rather than H.26L environment).  Further investigation of this new coding technique was encouraged by the group to develop experiments to test these concepts and determine their appropriateness for the H.26L project.  Some further areas of investigation were described in the contribution.



4.1.3.2	Progressive Coding [Q15-I-36]

A contribution was presented [Q15-I-36] which advocated the principles of “progressive” or “embedded” coding – coding schemes in which increased quality can be obtained by decoding more of the produced bitstream.  The principle is intended to be similar to that sometimes called “fine granular scalability”, but the authors advocate finding a more efficient form of this capability.  The basic ideas presented were to:

put more important data earlier in the bitstream than less important data

not send erroneous bits to the decoder

not predict enhancement data with forward prediction from prior (potentially missing) enhancement data

use Reed-Solomon codes for unequal error protection (potential similarity to Rosenberg work in IETF was expressed in this regard) – but not making the channel coding part of H.26L itself

using a relatively small number of packets per picture (to avoid excess overhead)



The contribution was presented as preliminary work to get discussion started on the issues in the document, not as a detailed technical proposal with results.  Further concrete proposals and results would need to be provided before the group could take any action in response to this contribution.

4.1.4	Waveform Coding



4.1.4.1	Wavelet Coding of I Pictures [Q15-I-12]

A wavelet coding method with an associated entropy coding technique for the coding of intra pictures was proposed for H.26L [Q15-I-12] and was compared to the test model and to a post-processed test model (with 0.2 to 0.5 dB improvement from post-processing) to evaluate coding efficiency.  A gain of 0.1 to 2.5 dB was obtained in experiments for the I picture fidelity, with an overall gain of 0.3 to 0.9 dB for sequences of P pictures starting with wavelet coding of the I picture.  The benefit was greatest with high coding fidelity. The improvement was visually significant as shown in a D-1 demonstration with coding of I-pictures.  The demonstration showed a clear improvement, with the wavelet coding method producing clearly better, sharper pictures with more detail.  Furthermore, when a sequence was coded with the proposed wavelet-coding applied to the first I picture and then followed by H.26L coding of a number of P pictures, the benefit seemed to persist in a visible way throughout the sequences shown.



The group discussed to what degree I-picture coding fidelity is important to H.26L, and concluded that it is quite important in some applications of digital video (e.g., DTV).  It was unclear to what extent the group was willing to consider having a structurally different method for I-picture coding than for P-picture coding, and to what extent the I-picture fidelity could be improved by other means than the adoption of a completely different coding method.  The group concluded that is was worthwhile to simply ask whether the proposed technology could improve H.26L and to be willing to pursue such technology which may show significant improvements in some environments.  Further work was therefore encouraged to consider this proposal or alternatives which may yield benefits to intra coding efficiency.



4.1.4.2	Addition of an 8x8 Integer Transform [Q15-I-39]

A contribution was presented which contained the definition of two 8x8 transforms based on similar principles to that of the current H.26L 4x4 transform [Q15-I-39].  The basis waveforms for these transforms were described as being close to those of a DCT, with closer approximation obtained when using the more complex of the two transforms.  The question arose as to whether the 8x8 transforms could be decomposed using fast transform techniques such as those for fast DCT implementation, and it was suggested that some complexity reduction steps from factorization were probably possible but probably not as many as with a DCT implementation.  The contribution also contained a suggestion about how the variable length coder of H.26L could be applied to the use of this new transform, which was that the coefficients could be coded in (level, last) pairs rather than (run, level) or (run, level, last) tuples.  Some preliminary results were presented showing similar performance for the simpler integer 8x8 transform relative to that of a DCT.



The group found the information about the new transforms to be intriguing, and encouraged further study as to whether the performance of H.26L can be improved by incorporating one of the new transforms in some fashion and whether the complexity of these transforms is minimal.



4.1.4.3	Artifacts in Coding Some Sequences at Low Rates [Q15-I-46]

Experiment results were presented which appeared to show that serious artifacts and poor fidelity were produced on some video sequences by Intel’s implementation of a codec design based on H.26L, when coding at low fidelity, especially with intra coding.  On these scenes, characterized by smooth ramping surfaces, the codec similar to H.26L had significantly worse performance than H.263 and odd behavior such as a decreasing bit rate with increasing step size.



The experts thought the information in this contribution was valuable, were concerned about these reported problems, and expressed an intent to investigate them and to take some corrective action.

4.1.5	Entropy Coding with Dynamic Symbol Reordering [Q15-I-30]

A contribution was presented which proposed reordering the symbols decoded from the H.26L variable length coding table based on the statistics of prior data [Q15-I-30], based on the simple principle that events with lower probabilities should be assigned longer codewords.  The proponent tried applying this principle to all syntax elements, based on gathered statistics from several past frames of coded data, and even updating the ordering within a frame on a macroblock basis.  Several high bit-rate sequences were added to the common conditions test set for testing of this technique.



An overall improvement of 4-19% reduction in bit rate was reported, averaging 8.5% (19% on high-activity content with low quantization step size).  The quantization step size used in the document was effectively very small when a large improvement was shown.  Further work was reported to be planned for using “forward” adaption rather than “backward” adaption of the statistics (e.g., sending an indication of the order as side information).



The group agreed that the dynamic symbol reordering principle could potentially increase coding efficiency, but found that this proposal had an obvious impact on error resilience that would need to be mitigated before such a scheme could be considered, and also asked for investigation of whether a benefit could be shown for lower bit-rate/lower fidelity coding than that at which the greatest benefits were reported in the contribution.

4.1.6	Deblocking and Deringing Filtering [Q15-I-33, Q15-I-34]

A contribution was presented which proposed a loop filter to be applied to intra-coded macroblocks in H.26L, as an alternative to the deblocking currently applied in the H.26L test model [Q15-I-34].  An associated contribution was presented which proposed an outside-the-loop post-filter for reducing blocking artifacts [Q15-I-34].  The principles of the design of these two filters were based on regularization design similar to that presented at some previous Q15 meetings by the same proponents.  The overall complexity was said to be close to that of the current test model filter, and perhaps lower.  An overall PSNR gain of 0.2 to 0.8 was reported from use of these filters, along with an improvement in subjective quality.  A demonstration was shown using a projector, but the performance was not judged clearly visibly better (some people indicated that they could see a difference and others that they could not, which may have been due to the projection display conditions).  Some interest was expressed from the group (by Sharp) in conducting a cross-check of the results reported in these proposals, but no formal core experiment plan was adopted by the group although such further testing was recommended.



4.2	H.263++ Proposals

Ten areas of technical content were discussed in the category of the H.263++ project.  These are described below in Sections 4.2.1 through 4.2.10.

4.2.1	Draft Annex U (Enhanced Reference Picture Selection) [Q15-I-44, Q15-I-52]

A contribution was presented by the editor of Draft Annex U, containing proposed changes to the draft [Q15-I-44].  The changes included:

Editorial improvements

Enhanced syntax for management of the reference picture buffer

Clarification of the relationship with Annex N



Noting the inclusion of a CRC for buffer integrity checking in the draft, the editor was asked what action is taken in response to a failure of the CRC check.  It was explained that the precise action to be taken is not specified, although one possible action would be for the decoder to request an intra refresh.  It was suggested that perhaps some non-normative information should be added to recommend error concealment in a decoder.



A contribution was presented which proposed a means for reducing the memory requirements for implementation of the enhanced reference picture selection mode [Q15-I-52].  The proposal suggested to segment the picture into six regions and manage the reference buffer memory as a stored set of these smaller regions rather than as a set of entire pictures.  This was proposed in order to save the average memory requirements by eliminating storage of repeated or occluded areas as selected by the encoder, while retaining the relevant parts of past pictures as needed for subsequent picture coding.



Ultimately, the changes proposed in the new draft from the editor [Q15-I-44] were accepted.  The group thought that further study of the additional changes proposed for complexity reduction should be conducted to see if a scheme could be defined that achieved certain goals, including:

consistency of the picture segmentation method with the flexibility found elsewhere in H.263

ease of system negotiation for capability exchange (e.g., in H.245)

establishment of a syntax supporting this memory reduction without harm to other features

It was agreed that the group might consider incorporating the suggested changes if these goals could be achieved and a consensus to support this was obtained via email prior to the Study Group meeting.

4.2.2	Draft Annex V (Data Partitioned Slices) [Q15-I-14]

An refinement of Draft Annex V for data partitioned slice mode containing editorial improvements and clarifications to the interaction with other optional operating modes was contributed by the editors of that annex, and was accepted [Q15-I-14].

4.2.3	Draft Annex W (Fixed-Point IDCT) [Q15-I-11]

Information was presented regarding the fixed-point IDCT design adopted into Draft Annex W [Q15-I-11].  Experiment results were provided which showed that the chosen IDCT was compliant with the accuracy requirements established in H.262 | ISO/IEC 13818-2 (MPEG-2 video).  This welcome news indicates that implementations of this IDCT can be used as the only IDCT necessary, even in a multi-standard codec implementation supporting H.262.  The contribution also provided a specification of a forward DCT of similar design to that of the specified IDCT, for information provided for encoder designers (without IPR restriction).  The group found this extra information very helpful, and approved its inclusion as informative content in the draft.

4.2.4	Affine Motion KTA [Q15-I-41, Q15-I-42, Q15-I-43]

A contribution was provided giving preliminary results for cross-check testing of the addition of affine motion transformations as previously identified as a KTA for H.263++ [Q15-I-41].  The experiments conducted were on the use of affine motion relative to the use of the baseline mode of H.263 (not using the other options expected, namely Annexes D, F, I, J, T,  and U).  A benefit of 0.5 to 3.5 dB was reported, although it was unknown whether that benefit would be retained if the performance test was made in comparison with the conditions originally specified for the experiment (i.e., including prior options rather than comparing just to baseline mode).



An experiment design for the testing of the affine motion feature was presented, with the co-authorship support of several organizations [Q15-I-42].  The described experiment appeared to be a good test of the usefulness of the affine motion feature.



The results of one organization’s execution of the specified experiment were presented [Q15-I-43].  The results were favorable and consistent with the improvement in visual quality reported by the same proponent at the Seoul meeting.  A 5-25% bit rate savings was reported from the addition of affine motion with up to 20 warps, using a buffer for 10 reference pictures in the decoder.



The group found the experiment results to be promising.  The proponent indicated that the design currently used a floating-point specification of the affine warp operation.  The group felt that a fixed-point specification was needed.  The warp specified in Annex P, or something using similar techniques, was suggested as the basis of the fixed-point warping specification.  The potential adoption format was discussed as to whether this affine motion technique would require the addition of a new annex or would just be a specification of how Annex P would work with Annex U.  In the end, the group found that as the experimental evidence for this feature had not been independently verified, and as further work was needed to design a fixed-point specification of an affine warp, the technique did not yet appear sufficiently mature for adoption at the meeting.  However, the group expressed a willingness to consider adoption of the affine warp method if the experimental evidence and fixed-point issues could be worked out in advance of the Study Group meeting.  The plan chosen as what would be needed for adoption was the following:

Design of a fixed point warp by the end of November, 99

Verification of results by the end of December, ‘99

Clarification of the relationship to Annex P achieved prior to Study Group meeting

Consensus of benefit and consensus to adopt achieve via email prior to Study Group meeting

4.2.5	Alternative Scan of Coefficients KTA [Q15-I-50]

A contribution was presented on the H.263++ KTA established for the investigation of alternative scanning patterns for coefficient data [Q15-I-50].  The experiment results appeared to indicate that encoder optimization techniques could achieve the fidelity improvement goals obtained by the change previously proposed to the H.263 syntax.  It was therefore concluded that the prior proposed change was unnecessary and that further investigation of the technique appeared to no longer be warranted.

4.2.6	Media-Aware Error Control Coding KTA [Q15-I-23, Q15-I-49]

A contribution was presented with proposed the specification of a media-aware “wrapper” mechanism to H.263 enhance error resilience in error-prone environments [Q15-I-23].



Some preliminary results were presented on the use of a media-aware error control coding scheme, based on a design presented at the previous meeting [Q15-I-49].  Some difficulties were reported therein in regard to the use of the group’s software tools for error resilience testing.



The group judged the work on this topic to not be sufficiently mature for adoption into H.263++ on the scheduled timeline, and doubted whether it would have the appropriate expertise to properly evaluate and specify an error control coding scheme in the near future.  At this time it appears that a media-aware error control coding method will not be developed by the group unless conditions change significantly.

4.2.7	Error-Resilient Header Repetition KTA [Q15-I-25, Q15-I-26]

A pair of contributions was presented containing an experiment description and the associated experimental results for the use of header repetition in H.263++ supplemental enhancement information as an error resilience enhancement (as proposed at the Berlin meeting) [Q15-I-25, Q15-I-26].  The results were favorable, and since the proposal was for the addition of backward-compatible supplemental enhancement information rather than for a new mode of operation, the group felt justified to go ahead and adopt the proposed feature.  The feature was adopted into Draft Annex W, and the annex was renamed to reflect that it now contained more than one type of additional supplemental enhancement information.

4.2.8	Normative Error Concealment KTA [Q15-I-17 through Q15-I-22, Q15-I-55]

The topic of normative error concealment has been identified as a H.263++ KTA for several meeting cycles, but there has been a dearth of contributions on the subject.  A number of contributions did arrive at this meeting on the subject.



A contribution was presented to provide a justification for the establishment of normative error concealment definitions [Q15-I-17].  The proponent advocated placing the indication of the use of such error concealment into supplemental enhancement information (as per Annex L and Draft Annex W), and remarked upon this form of adoption in an additional contribution [Q15-I-18].  A particular benefit described for the normative specification of error concealment methods was the ability for an encoder to use a model of the applied error concealment as the basis for rate-distortion optimization of its further coded data.  Data was provide in additional contributions to justify the consideration of several potential normative error concealment methods, including macroblock repetition [Q15-I-19], the so-called “TCON” (Telenor Concealment) method [Q15-I-20], and an “Intra” method based on spatial-domain filtering [Q15-I-21].  A draft text for the form of adoption of these proposals was also provided [Q15-I-22].  The reference used in the test results was a codec that assumed no errors would occur – not one with reasonable error concealment.



Another contribution was presented which expressed a different point of view [Q15-I-55].  It stated that sufficient justification had not been provided to show that it was necessary or beneficial to specify a normative error concealment mechanism, and listed a number of objections to such a specification.



The group judged that the H.263++ schedule did not appear to allow for time to resolve the disparate views of the proposed feature, and therefore decided not to adopt normative error concealment in H.263++.

4.2.9	New Proposal: Copyright Identifier [Q15-I-22, Q15-I-27]

A proposal was received and presented for the addition of copyright identifier data as supplemental enhancement information, similar to that defined in Annex L and Draft Annex W [Q15-I-27].  Syntax was proposed for support of this feature [Q15-I-22].



The group judged the proposal for copyright identifier data to be meritorious, and adopted it.  Further group discussions resulted in the similar definition of data payloads for arbitrary text, captioning text and arbitrary binary data (sometimes known as “user data”). The new data types were adopted into Draft Annex W.

4.2.10	New Proposal: A Profile for Cable Videotelephony [Q15-I-48]

A proposal was received and presented for the definition of a normative “profile” definition within H.263, targeted at cable videotelephony.  Such a profile would be a definition of a set of optional H.263 features bundled together as a package.  A suggested such bundling of features was contained in the proposal, including support of Annexes D, I, J, K (rectangular slices only), N (with videomux back-channel), R, and T – and perhaps Annex L’s full-picture freeze requests and chroma keying and Annex O’s B-pictures.  Syntax was proposed for adding a profile indication, and also a “level” indication (with a level being defined as a set of restrictions on frame-rate, bit rate, and picture size).



H.263 currently contains non-normative sets of optional modes, defined in Appendix II, which can be made normative external to H.263.  Systems incorporating H.263 video can also define normative bundling of capabilities if desired.  For example, H.320’s capability exchange mechanism for H.263 contains a normative definition of the same sets of optional modes which are non-normative within H.263.  Such bundling can simplify or eliminate the capability exchange process found, for example, in H.245.  However, there is no normative bundling of capabilities defined within H.263 today.  However, there is no normative bundling of distinct features defined within H.263 today.



This group agreed that such a definition could be useful.  However, some modifications of the exact form of the profile(s) to be defined and the syntax to support this would be necessary (at a minimum).  The set of features would probably need to be refined through extensive discussions, and the syntax might be modified (e.g., to define the syntax in a backward-compatible way using supplemental enhancement information as defined in Annex L and Draft Annex W).  The group believed that extensive discussions would need to take place before the definition of such a profile or profiles could be completed, and expressed concern over whether convergence could be reached within the intended schedule of the H.263++ project.  Since the group embraced the idea in concept, it agreed that the definition of the profile(s) could potentially be achieved if extensive work was conducted, if consensus could be reached via email in the interim significantly prior to the upcoming Geneva meeting, and if adequate contributions on the topic were to be submitted for review in Geneva.  The topic was therefore added as an additional KTA for group investigation within the H.263++ project.

5.0	TEST MODEL, SOFTWARE, AND ENCODING

5.1	Ad-hoc on error resilience testing [Q15-I-04]

The presentation of the ad-hoc report on error resilience testing was reported above in Section 1.6.1 [Q15-H-04].  Further remarks on this report are included below in Section 5.6.

5.1	Ad-hoc on test model, software, and encoding [Q15-I-05]

The presentation of the ad-hoc report on test model enhancement, software, and encoding methods was reported above in Section 1.6.2 [Q15-I-05].  The issuance of a new editorial revision of the test model as the output of our Monterey meeting was noted.  Members were encouraged to contribute toward refining the test model document.

5.3	Simulation Software for H.26L [Q15-I-13]

Simulation software for implementation of the H.26L test model number 1 (TML-1) was provided to the group.  The group expressed great appreciation for the availability of this test software.

Rate-Distortion Constrained Quantization in TML-1 [Q15-I-47]

The disposition of the remarks received regarding problems with the rate-distortion constrained quantization in TML-1 is described above in Section 4.1.1.3 [Q15-I-47].

5.5	Low-Complexity 1/3-pel Motion Estimation for H.26L [Q15-I-37]

A contribution was presented which showed how computational encoding requirements could be reduced by modification of the motion estimation search method.  Its suggested modifications included processing to:

upsample each reference picture once and use this stored picture, rather than upsampling for each operation

perform a preliminary search using half-pixel motion, and perform segmentation based upon this result, rather than performing 1/3-pel motion search for these steps

reduce the number of tested 1/3-pel positions to test just a few (e.g., 3 or 4) rather than eight 1/3-pel positions in the final refinement stage



The group found that the results presented showed a significant reduction in test model encoding complexity, and was therefore favorably disposed toward the presented method.  However, one concern expressed was whether any provision had been made to ensure that the strongest filtered 1/3-pel position was given some preference or always checked, and whether any perceptual evaluation of the results had been conducted.  In order to avoid any anticipated problems due to the lack of preference for the strongest-filtered position, it was agreed that the proposed method could be modified to always check the strongest-filtered position.  The proposal, thus modified, was adopted for the generation of the next test model (TML-2).

5.6	Error Resilience and Packet-Loss Testing Tools [Q15-I-04, Q15-I-09, Q15-I-53, Q15-I-16, Q15-I-60, Q15-I-61]

Some bugs and confusion were reported regarding the tools used for error resilience, pseudo-multplex, and packet loss testing [Q15-I-04].  As a result, a contribution was provided containing clarifications and bug fixes for tools for the packet loss [Q15-I-09] and mobile multiplex [Q15-I-53] environments.  These clarifications and bug fixes were gratefully accepted and approved by the group.



Some error patterns for Internet packet loss were provided to the group for simulation testing purposes [Q15-I-16].  These too were gratefully accepted and approved by the group.

5.7	RTYPE and GFID in Error Resilient Mobile Video [Q15-I-25]

Remarks were received pointing out that it is unfortunate that changes in the RTYPE field of H.263 syntax require alteration of the GFID, although RTYPE does not affect the basic decodability of the data [Q15-I-25].  In response, the group decided to alter our H.263 test model number 11 (without bumping up the number to 12 due to the minor nature of the change) to state that RTYPE should be set to zero if bit errors are probable.



Refinements were adopted to the H.263++ common conditions and tools to be used in testing of video coding methods for mobile error resilience [Q15-I-60] and for internet packet loss resilience [Q15-I-61].

6.0	WORKPLAN FOR H.263++

6.1	Status of Work and Action Taken [Q15-I-06, Q15-I-14, Q15-I-44, Q15-I-58, Q15-I-60, Q15-I-61]

As reported in the ad hoc report on H.263++ enhancement efforts, there were contributions to this meeting on the subject areas of the three prior adopted draft annexes and on all five of the additional prior-recognized Key Technical Areas (KTAs) of H.263++ development [Q15-I-06].  There were also contributions on three topics outside of the five KTAs that had previously been recognized.



One prior KTA proposal (error resilient picture header repetition) and a proposal on an additional topic were adopted into Draft Annex W for H.263 version 3 at this meeting.  We continue to plan for three additional annexes:

Data Partitioning Slice mode (Annex V), see Section 4.2.1 above.

Enhanced Reference Picture Selection mode (Annex U), see Section 4.2.2 above.

Additional Supplementary Enhancement Information Specification (Annex W), including:

Fixed-Point IDCT Specification (see Section 4.2.3 above)

Picture Messages, including:

Arbitrary Text (see Section 4.2.9 above)

Arbitrary Binary (see Section 4.2.9 above)

Copyright Text (see Section 4.2.9 above)

Caption Text (see Section 4.2.9 above)

Current Picture Header Repetition (see Section 4.2.7 above)

Previous Picture Header Repetition (see Section 4.2.7 above)



To reflect the significant modifications adopted into Annex W at this meeting, a new draft of Annex W was produced as an output document [Q15-I-58].  Changes to Annexes U [Q15-I-44] and V [Q15-I-14] were accepted as submitted.



Refinements were adopted to the H.263++ common conditions and tools to be used in testing of video coding methods for mobile error resilience [Q15-I-60] and for internet packet loss resilience [Q15-I-61].



6.2	Schedule and KTAs



One additional previously-identified key technical areas (KTA) had contributions at this meeting and was recognized by the group at this meeting as an area of continuing interest.  Further refinement and consideration of this proposal is requested:

Affine Motion Compensation, coordination with Thomas Wiegand requested.  See Section 4.2.4 above.



One additional new area of contributions was recognized as new KTA:

Profile definition, coordination with Atul Puri requested.  See Section 4.2.10 above.



The current list of Key Technical Areas for the H.263++ project was thus refined.  The current workplan is shown below in Table 3 and the new KTA list is provided in Table 4.  Three areas remain of some degree of interest to the group for potential further refinement of the draft prior to Geneva:

Possible modification of the Enhanced Reference Picture Selection mode (Annex U) to include picture memory segment buffering rather than whole-picture buffering

Possible development and testing of the Affine Motion Compensation proposed mode to ready it for adoption within the H.263++ schedule

Possible collaborative development of normative profile definitions to enable adoption within the H.263++ schedule



The group discussed the schedule for H.263++ efforts and the need to begin to turn our primary focus toward H.26L.  The plan adopted by the group remains to complete our consideration of optional incremental enhancements to H.263 with Determination of the current round of draft annexes (Determination target date February 2000).  Proposals not adopted and drafted in a state ready for Determination at that time are not expected to be further considered for this project, and further refinement work on H.263 is not currently anticipated.  This consensus plan remains as adopted at our previous meeting, and brings us very close to complete definition of the H.263++ feature set.  We recommend determination of the H.263++ features at the Geneva meeting of Study Group 16 in February of 2000.



TABLE 3

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�3 Nov ‘98�Experts���Q15-G�16 Feb ‘99�Experts�First Formal Draft Adoptions��SG16-4�17 May ‘99�Study Group���Q15-H�3 Aug ‘99�Experts���SG16-5�30 Sep ‘99�Study Group���Q15-I�18 Oct ‘99�Experts�Drafting for Determination��SG16-6�7 Feb ‘00�Study Group�Determination��Q15-J�Apr ‘00�Experts�Bug-checking��Q15-K�Jul ‘00�Experts�Final Draft for Decision��Q15-K�Jul ‘00�Experts����Jan ‘01�Study Group�Decision��

TABLE 4

H.263++ Key Technical Areas

Key Technical Area�Example Relevant Document(s)�Status�Editors / Coordinators / Proponents��Enhanced Reference Picture Selection�Q15-I-44�Q15-I-52�Draft Adopted�Annex U – some interest in possible further refinement prior to Geneva�Thomas Wiegand�(Annex editor)��Error Resilient Data Partitioning�Q15-I-14�Draft Adopted�Annex V – ready for determination�Dong-Seek Park,�John Villasenor�(Annex editors)��Additional Supplementary Enhancement Information

fixed-point IDCT

arbitrary text

arbitrary binary

copyright text

caption text

current picture header repetition

previous picture header repetition�Q15-I-11,�Q15-I-22,�Q15-I-25,�Q15-I-26,�Q15-I-27�Draft Adopted�Annex W – ready for determination�Barry Andrews,�Paul Ning�(Annex editors)��Affine Motion Compensation�Q15-I-41,�Q15-I-42,�Q15-I-43�In collaborative proposal development with urgent action requested prior to Geneva�Thomas Wiegand�(KTA coordinator)��Normative Profiling�Q15-I-48�One proposal received and collaborative development urgently requested�Atul Puri�(KTA coordinator)��

8.0	WORKPLAN FOR H.26L

8.1	Status of Work and Action Taken [Q15-I-07, Q15-I-56, Q15-I-59, Q15-I-62]

As reported in the ad-hoc report [Q15-I-07], there were a number of contributions toward the H.26L project at this meeting.  The first Test Model Long-Term (TML-1) which we established at the last meeting was very helpful in providing a basis for analysis and improvement of the H.26L design.



One change was adopted to the Test Model Long Term (TML-1) design: the inclusion of the “adaptive motion accuracy” technique (see Section 4.1.1.2) – with further investigation encouraged regarding motion interpolation for sub-pixel accuracy and finest granularity of motion accuracy (1/3 vs. 1/4 vs. 1/8 sample)



In order to progress on our bitstream structuring plan for “network friendly” syntax design, a discussion was conducted at the meeting to gather the current thoughts on what this would entail, and a document was produced containing the resulting intended design [Q15-I-56].



To embody the change in the test model, a new Test Model Long-Term, 2nd version (TML-2) was drafted [Q15-I-57].



To guide future work on motion representation issues, an experiment design was drafted by the group [Q15-I-59].



A refinement of the common conditions to be used in experiments for H.26L coding efficiency testing was adopted [Q15-I-62].

8.2	Future work, KTAs, and Functionality Areas

Since the TML-2 was defined in this meeting, technical proposals for future meetings should compare their performance against the algorithm described in the latest TML document. It was strongly requested that the contribution of technical proposals should clearly describe which part of the TML should be changed and how the TML should be changed for incorporating their proposed technology.



Further observations by the group:

B frames appear to be capable of enhancing compression performance, although we have not yet adopted them into the test model (see Section 4.1.1.1)

The “rate distortion optimized quantization” technique in the test model should be examined to determine whether it has a performance benefit (see Section 4.1.1.3)

The manner in which multiple reference picture memory is used may not have the degree of benefit which was anticipated and should be examined (see Section 4.1.3)

The syntax for multiple reference picture memory will probably be changed (see Section 4.1.1.4)

Balanced multiple description coding is an emerging area of research investigation (see Section 4.1.3.1)

A design enabling “progressive” use is desirable for a number of reasons (see Section 4.1.3.2)

H.26L intra picture coding may contain opportunities for improvement in coding efficiency (see section 4.1.4.1)

Some integer 8x8 transforms have been developed which may be useful for later incorporation (see Section 4.1.4.2)

Undesirable artifacts may occur on some scenes, and the algorithm may need refinement to avoid such artifacts (see Section 4.1.4.3).

Further investigation of dynamic symbol reordering is anticipated (see Section 4.1.5).

Further investigation of in-loop and post-processing filtering is anticipated (see Section 4.1.6)



As the result of discussion, the group agreed upon the following list of three technical features, which had an urgent need to be worked on for an improvement of TML specification.



Shortcomings of TML-1 improvement taken as action items to evaluate and correct:

(1) Quantizer step size control

  - Step size change on macroblock by macroblock basis

  - Check the step control specified (currently 12% increase per increment)

(2) Network friendly bitstream structure

  - Resynchronization scheme

  - Packet oriented structure

  - Adoption of data partitioning

(3) Full description of decoder processing for corrupted/lost data

  - Detection of error/loss of data

  - Error concealment scheme



The technical areas for further improvement was discussed. The group reviewed the prior list of H.26L KTAs and identified the following six KTAs for H.26L development.



H.26L KTAs

Inter frame prediction motion handling

(1) Improved motion compensation accuracy

- Increased motion vector accuracy (Q15-H-20)

   - Pixel interpolation scheme (cubic interpolation)

(2) Affine motion model

  - Adoption of six parameters affine motion model (Q15-F-24)

  - Control grid warping method (Q15-H-32)

  - Combination with block MC (Q15-H-32)

(3) Supported block segmentation strategies



Inter frame residual coding (also applicable to Intra texture coding)

(3) VQ, wavelet residual coding method

  - Adoption of (variable-dimension) VQ scheme (Q15-F-24)

  - Adoption of wavelet coding (Q15-G-27, Q15-G-36, Q15-H-32)

  - Incorporation of SCT (Q15-G-27, Q15-F-18/19)



Intra frame coding

(4) Enhanced Intra coding performance

  - Improvement of prediction in Intra coding (Q15-F-24)

  - Adoption of wavelet coding method (Q15-G-36, Q15-H-32)



Entropy coding

(5) Improvement of entropy coding

  - Efficient mapping of VLC table indexes (Q15-H-19)



Error resilience

(6) Consideration on error resilience

  - Specification of error resilient decoding

  - Consideration of Multiple Description Coding (MDC) techniques

  - Consideration of interworking with media-specific unequal error protection adaptation layer



The list of H.26L functionality areas were kept unchanged as described below.



Functionality areas to be covered

(a) High compression performance

  - capable of 50% or greater bit rate savings from ’98 H.263v2 (with Annexes DFIJ&T) at all bit rates

(b) Simplification “back to basics” approach

  - adoption of a generally simple, straightforward design using well-known building-blocks

  - for example, use of one VLC for all parameters to be coded

(c) Flexible application to delay constraints appropriate to a variety of services

  - Low delay (e.g., no B pictures) for real-time conversational services

  - moderate delay usage appropriate for sever-based streaming application

(d) Error resilience

  - packet loss resilience

  - mobile channel corruption resilience

(e) Complexity scalability in encoder and decoder

  - asymmetry of encoder and decoder processing complexity

  - scalability between amount of encoder processing and achievable quality

(f) Full specification of decoding (no mismatch)

  - resolve mismatch problem (e.g., integer transform, VQ,…)

(g) High quality application

  - performance improvement in higher bitrate

  - applicability to entertainment-quality applications

(h) Network friendliness

  - ease of packetization

  - information priority control

  - application to video streaming services



The description of the codec structure by high-level software language was also discussed. The ability to describe the decoding process using a high-level language description can clearly specify what the decoder should do for any input data.  Our goal is to define not only what is valid syntax, but also how a decoder is to react to incorrect syntax.  The group agreed that not only the definition of the bitstream structure as in the conventional standard but also this specification of decoder behavior would be useful for best use of the specification. H.26L new video coding standard will take this approach in drafting the H.26L standard in future stages.

8.3	Schedule of H.26L Project

The H.26L workplan schedule kept unchanged as provided below in Table 5. However, the actual schedule will depend on the progress of work and can be modified in either direction as events develop.



TABLE 5

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���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�3 Nov ‘98�Experts�First Formal Evaluations��Q15-G�16 Feb ‘99�Experts���SG16-4�17 May ‘99�Study Group���Q15-H�3 Aug ‘99�Experts�First Formal Draft Adoptions��SG16-5�30 Sep ‘99�Study Group���Q15-I�18 Oct ‘99�Experts���SG16-6�7 Feb ‘00�Study Group���Q15-J�Apr ‘00�Experts���Q15-K�Jul ‘00�Experts�Final Major Feature Adoptions���Jan ‘01�Study Group����Apr ‘01�Experts����Jul ‘01�Experts����Aug ‘01�Study Group�Determination���Oct ‘01�Experts�Bug-Checking���Jan ‘02�Experts�White Document Generation���May ‘02�Study Group�Decision��

9.0	CLOSING SESSION

9.1	Presentation and Review of Results of Meeting Sessions [Q15-I-56, Q15-I-57, Q15-I-58, Q15-I-59, Q15-I-60, Q15-I-61, Q15-I-62, Q15-I-63, Q15-I-64]

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-I-56, Q15-I-57, Q15-I-58, Q15-I-59, Q15-I-60, Q15-I-61, Q15-I-62, Q15-I-63, and the meeting report itself Q15-I-64.

9.2	Liaison statements and collaborative letters to be written [Q15-I-63]

The group sent one liaison statement as a result of this meeting, which was a description of the status of our two ongoing projects and some remarks on our effort to establish a fixed-point IDCT specification [Q15-I-63].

9.3	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:

Error Resilient Simulation Conditions and Evaluations   	(Stephan Wenger)

Test Model and Software Development			(Keiichi Hibi)

H.263++ Development					(Gary Sullivan)

H.26L Development   					(Keiichi Hibi)

9.4	Future meeting plans

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

9.5	Closing of the meeting

There being no other business necessary for Q.15 consideration, the group thanked the meeting hosts, and the meeting was closed at approximately 6:25 p.m. on Thursday October 21, 1999.
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NINTH MEETING OF ITU-T Q.15/SG16

ADVANCED VIDEO CODING EXPERTS GROUP

OCTOBER 19-22, 1999

MEETING PLAN (SEE ALSO FIGURE 1)

1.0	Opening plenary

1.1	Organizational items

Meeting logistical information

Generating attendee list					Q15-I-02

Reviewing experts list						Q15-I-03

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

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

1.2	Review of previous meeting report

Q.15/SG16 meeting, 03-06 August, Berlin, Germany 	Q15-I-01

1.3	Document review							Q15-I-00

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

1.5	Future work plans					Q15-I-29 (APC-1680)

SG16 Meeting 6, February 07-18, 2000, Geneva, CH [Come to Geneva!!!]

Q.15/SG16 Meeting “J”, April/May, 2000, Japan

Q.15 Sep?

SG meeting early 2001

1.6	Report of ad hoc committees

Error Resilience Simulations (Stephan Wenger)		Q15-I-04

Test Model and software development (Keiichi Hibi)	Q15-I-05

H.263++ development (Gary Sullivan)			Q15-I-06

H.26L development (Keiichi Hibi)				Q15-I-07

1.7	Liaison statements and collaborative letters received
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4.1	H.26L proposals							Q15-I-07
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B pictures							Q15-I-08

Adaptive Motion Accuracy			Q15-I-31, Q15-I-38

Motion and Aliasing Compensation			Q15-I-35

Low Complexity 1/3-pel Motion				Q15-I-40

Long-Term Memory Performance				Q15-I-47

Frame Buffering Syntax					Q15-I-45

Error Resilience Techniques

Balanced Multiple Description Coding Q15-I-28 (with Appendix)

Progressive Coding for Packet Networks  Q15-I-36 (APC 1698)

Waveform Coding

Wavelet coding of I-pictures				Q15-I-12

Addition of 8x8 Transform					Q15-I-39

Coding Artifacts						Q15-I-46

Entropy Coding using Dynamic Symbol Reordering		Q15-I-30

Deblocking and Deringing Filtering		Q15-I-33, Q15-I-34

4.2	H.263++ Proposals (May also be applicable to H.26L)		Q15-I-06

Draft Annex U: Enhanced Reference Picture Selection

Changes Proposed by Editor				Q15-I-44

Additional Proposed Changes				Q15-I-52

Draft Annex V: Data Partitioning

Editorial refinements					Q15-I-14

Draft Annex W: Fixed-Point IDCT

Accuracy and Forward DCT				Q15-I-11

Affine Motion KTA			Q15-I-41, Q15-I-42, Q15-I-43

Alternative Scan of Coefficients KTA				Q15-I-50

Media-Aware Error Control Coding KTA�					Q15-I-23 (Q11-K-13), Q15-I-49

Error Resilient Header Repetition KTA Q15-I-25, Q15-I-26 (ZIP File)

Error Concealment KTA�Q15-I-17 [need], Q15-I-18 [Using Annex L], Q15-I-19 [MB repeat],�Q15-I-20 [TCON], Q15-I-21 [Intra], Q15-I-22 [draft],�Q15-I-55 [doubts]

New Proposal: Copyright Identifier		Q15-I-22, Q15-I-27

New Proposal: Cable Videotelephony Profile		Q15-I-48

5.0	Test Model, Software Development, and Performance Optimization	Q15-I-05

5.1	H.26L Software					Q15-I-13 (ZIP File)

5.2	H.26L R-D Constrained Quantization				Q15-I-47

5.3	H.26L Motion Estimation						Q15-I-37

5.4	Error Resilience Testing and Tools				Q15-I-04

Packet Loss Simulation Tools			Q15-I-09 (ZIP File)

Mobile Mux Simulation Tools			Q15-I-53 (ZIP File)

Internet Loss Patterns				Q15-I-16 (ZIP File)

5.5	Post-Processing				Q15-I-32, Q15-I-33, Q15-I-34

6.0	Workplan for H.263++							Q15-I-06

7.0	Workplan for H.26L								Q15-I-07

8.0	CLOSING PLENARY

Presentation and review of results of meeting sessions

9.2	Liaison statements and collaborative letters to be written

9.3	Plans for future work, and ad hoc committees

9.4	Future meeting plans



�ANNEX D�Ad Hoc Committees Formed



D.1	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@standard.pictel.com reflector.



Membership:



S. Wenger, Chairperson



G. Bjøntegaard�G. Côté�T. Einarsson�M. Fong��B. Haskell�K. Hibi�M. C. Hong�A. Hourunranta��C. M. Huang�M. Karczewicz�J. Kim�A. Nakagawa��W. Niem�D. S. Park�J. Paulin�Y. Saw��G. Sullivan�J. Villasenor�T. Wiegand��������

D.2	Test Model Enhancement and Software Development

This group will act with a mandate to:

Improve the description of TMN11 for H.263+ and H.263++ Annexes

evaluate technology for non-normative enhancements to TMN11

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+ and 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@standard.pictel.com reflector.
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K. Hibi, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjøntegaard�P. Boissonade�G. Côté�M. Dahlqvist��T. Einarsson�R. Fryer�M. Gallant�T. Gardos��S. Gupta�G. Hellström�C. Huang�M. Karczewicz��A. Kaup�M. Kerdranvat�C. W. Kim�J. Kim��G. Klungsøyr�G. Liang�K. Lillevold�S. Lin��D. Lindbergh�P. List�M. Luomi�J. Mason��A. Nakagawa�T. Nakai�Y. Nakaya�W. Niem��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��K. Zhang����������

D.3	H.263++ Development

To refine the draft for third-version enhancements to Recommendation H.263.

Primary group communication will be conducted via itu-adv-video@standard.pictel.com reflector.
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G. Sullivan, Chairperson
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D.4	H.26L Development

The goals of this group are:

Refinement of the draft Test Model Long Term (TML-2)

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

Enhance the “Common Conditions” for H.26L Testing

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

Refinement of an H.26L Requirements Document

Primary group communication will be conducted via itu-adv-video@standard.pictel.com reflector.
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