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1.0 Introduction


This document consists of a report of progress made during H.263 enhancement sessions during the First meeting of the Q.15/16 video coding experts group.  The detailed agenda covered by the group is listed in Section 2.  Section 3 lists the actions of the group to the items covered in the agenda, and Section 4 contains the conclusions of our work.


2.0	H.263, H.263+, and H.263++ Documents and Agenda		Q15a03, Q15a05





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 Scalability	 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, Q15a50�Post-processing									Q15a13�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


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





Actions Taken


Proposals to Change the Drafted Content





Ad-Hoc Report Review [Q15a03, Q15a05]





The Ad-Hoc activity report 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” 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





3.1.2 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.





3.1.3 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.





3.1.4 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 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.





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.  ***





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.





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.





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. The group also expressed a desire for the annex to include a better explanation of the simpler special cases of limited support for the mode.  (Also see Section 3.2.3.)





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 3.2.4.)





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.





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.





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.





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.





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.





Review and Verification of Drafted Content





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 and active and successful exchange of material, although more work is certainly needed in this area.





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).





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 3.1.7.)





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 3.1.8.)





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.





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.





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.





Motion Estimation [Q15a45]





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.  Consensus to put into test model 





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.  This 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 





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.





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





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 will be 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.





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.





Proposals for H.263++ extensions





Custom Source Formats [Q15a17]





See section 3.1.2.





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.





4MV with DQUANT [Q15a23]





See section 3.1.10.





3.7.4 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.





Motion Compensation Error Accumulation [Q15a35]





See section 3.1.11.





Change to Continuous Presence Multipoint Operation [Q15a46]





See section 3.1.12.





3.7.7 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.





Conclusions





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.
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