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�0.0	OVERVIEW

The thirteenth meeting (Meeting “M”) of the ITU-T Video Coding Experts Group (VCEG) [Q.6 / SG 16] was held at the Four Seasons Hotel in Austin, Texas, USA during 2-4 April, 2001.  The meeting was chaired by the Q.6 Rapporteur and the Associated Rapporteur, Dr. Gary Sullivan and Dr. Thomas Wiegand.  Excellent arrangements were provided by Polycom Corporation, the host organization.  This meeting report [VCEG-M82] contains several annexes of important information:

Annex A: A list of the 42 collaborating experts attending the meeting [VCEG-M02],

Annex B: A list of the 81 contributions and 2 Temporary Documents of the meeting [VCEG-M00],

Annex C: The detailed meeting agenda [VCEG-M-TD-1],

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

Annex E: Liaison letter to ISO/IEC JTC1/SC29/WG11 [VCEG-M80]



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



TABLE 1

CATEGORIZATION OF SUBJECT AREAS AT AUSTIN MEETING

SUBJECTS��1.	Opening Session��2.	Coordination with Other Organizations��3.	H.26L Development��4.	H.263 Maintenance��5.	Workplans and Closing Review of Results��

0.1	Document Access

Documents for this meeting, for other meetings, and other information pertinent to the activities of the Video Coding Experts Group can be found on the VCEG 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 0104_Aus subdirectory of the ftp site.



Document numbers are used to refer to documents listed in this report (e.g., VCEG-M82, which denotes this report itself) according to the document registration list [VCEG-M00] provided in Annex B of this report.  A document number in italic font refers to a non-administrative 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 VCEG-M82d1.doc for draft 1 of document 82, which is this meeting report, or VCEG-M00r1.doc for the 1st revised version of the document list).  The “VCEG” in a document number refers to the Question 6/16 Video Coding Experts Group, and the letter (e.g. “M” for this meeting) refers to the meeting for which the document was registered (“A” for the first meeting, “B” for the second, etc.), starting with the first meeting of the experts group in June of 1997.

0.2	Email Communications

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

1.0	OPENING SESSION

The group thanked Polycom, Inc., the host organization, for their excellent arrangements for the meeting.

1.1	Organizational Items [VCEG-M02,VCEG-M03,VCEG-M-TD-0]

The members signed in for construction of the meeting attendee list [VCEG-M02] and the updated experts list [VCEG-M03]. The meeting invitation document [VCEG-M-TD-0] was noted.



1.2	Patent Policy Issues

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 policy and further information available at the ITU web site

http://www.itu.int/ITU-Databases/TSBPatent

The members continued to indicate that it would be a desirable result to have a license-fee free “baseline” codec for the current H.26L project if possible.  Thus, “type 1” patent statement and licensing declaration forms are encouraged for proposals to be included in the baseline codec profile. Dr. Istvan Sebestyen (Istvan.Sebestyen@icn.siemens.de) remains the designated volunteer to collect and track the status of IPR statements provided regarding the project, and the group efforts in support of the ITU-T IPR policy remain as planned at the Eibsee meeting.

1.3	Previous Meeting Report [VCEG-M01]

A report of the Q.15/SG16 meeting in Eibsee, Germany was provided by the Rapporteurs [VCEG-M01], and was reviewed and approved.

1.4	Review of Contributions [VCEG-M-00]

The list of meeting contributions was reviewed, updated, and approved [VCEG-M-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 electronic distribution facilities available at our meetings (no paper copying or distribution).  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 (non-administrative 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.

1.5	Meeting Plan [VCEG-M-TD-1]

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

1.6	Proposed Future Meeting Plans

The upcoming meeting plans were presented:



SG 16 Meeting	28 May – 8 June 2001, Porto Seguro, Bahia, Brazil

approx 2 rapporteur group meetings between June 2001 and Feb/March 2002



1.7	Ad Hoc Committee Reports [VCEG-M04, VCEG-M05, VCEG-M06, VCEG-M07]

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 This Meeting

AD HOC COMMITTEE�CHAIRPERSON�REPORT��Test Model and software development�Stephan Wenger�VCEG-M04��H.26L Development�Gary Sullivan�VCEG-M05��H.26L Complexity Reduction�Michael Horowitz�VCEG-M06��H.26L Profiles and Applications�Thomas Wiegand�VCEG-M07��1.7.1	Test Model and Software Development [VCEG-M04]

The 6th generation test model design (TML 6) was approved at the January meeting.  The document description appeared in a reasonably timely fashion, and the corresponding software development effort produced some software known as TML 5.9 which was used in most simulation testing for this meeting, and subsequent software releases referred to as TML 5.91 and TML 6.

1.7.2	H.26L development [VCEG-M05]

The overall status of work and interim progress on the H.26L project was described [VCEG-M05].  This status report outlines a number of important aspects of the project, such as what are the group testing method documents, core experiments, procedures and policies, etc.

1.7.3	H.26L complexity reduction [VCEG-M06]

Efforts toward analysis and minimization of H.26L complexity were reported [VCEG-M06].  The group was pleased to see that a number (approximately 6) of contributions in this area of activity were contributed to the meeting, as noted in the report.

1.7.4	H.26L Profiles and Applications [VCEG-M07]

Little activity was reported regarding the definition of profiles and application areas for H.26L, aside from one message on our email reflector [VCEG-M07].  Initially, the group tried to start with a working assumption of just two profiles, one called baseline and the second adding B pictures for higher-latency applications.  Features adopted later in the meeting may indicate more future differentiation of profiles and application areas.

1.8	Liaison with Other Organizations [VCEG-M41, VCEG-M42]

Liaison letters were received from two organizations.

1.8.1	From ISO/IEC JTC1/SC29/WG11 re video tests [VCEG-M41]

The group discussed the upcoming plans for video testing in ISO/IEC JTC 1/SC 29/WG 11 [VCEG-M41], and the feasibility of collaborative work with that organization.  The group supported the idea of collaborative future work with that organization.

1.8.2	From ITU-R SG 6 re HDTV [VCEG-M42]

The group discussed the work in ITU-R regarding HDTV as described in an incoming liaison statement [VCEG-M42].  It was decided that the upcoming May/June meeting of SG 16 should be sufficiently timely for responding to this liaison statement.

2.0	Coordination with Other Organizations

2.1	With ISO/IEC JTC1/SC29WG11

2.1.1	Video compression testing [VCEG-M09,VCEG-M49]

In VCEG-M09, a liaison statement was received from ISO/IEC JTC 1/SC 29/WG 11 containing a Call For Proposals On New Tools For Video Compression Technology. The experts group indicated a large amount of interest in participating in the test that is to be conducted to evaluate the new technology. For that, an encoder reflecting the current status of the H.26L project is to be planned as a submission for the tests.



In VCEG-M49, a contribution was provided for information purposes to VCEG. The content is a set of possible anchor sequences for use in the test to evaluate the ISO/IEC JTC 1/SC 29/WG 11 Call For Proposals On New Tools For Video Compression Technology. It was pointed out that the rate-distortion optimization utilized is similar to the method for the H.263 test model [Q15-K-52]. It was demonstrated that the new technique provides a significant gain in rate-distortion performance when comparing to the latest ISO/IEC JTC1/SC29/WG11 Video verification model (VM 17). Further, it was shown that significant improvements compared to P-frame coding only can be achieved utilizing B-frame coding. It was further noted that large improvements in objective rate-distortion performance can be achieved with 1/4-sample motion compensation.

2.1.2	Digital cinema application & testing [VCEG-M10, VCEG-M11, VCEG-M12, VCEG-M65, VCEG-M66, VCEG-M67, VCEG-M70]

Various documents were provided for information purposes to VCEG on the ISO/IEC JTC 1/SC 29/WG 11 Call For Proposals for Digital Cinema. 

VCEG-M10 contains the publicly available Call For Proposals for Digital Cinema. 

VCEG-M11 contains the evaluation procedures for the tests.

VCEG-M12 contains the preliminary test methodology.

VCEG-M65 contains the requirements for the Digital Cinema technology.

VCEG-M66 contains the test materials and the submission guidelines.

VCEG-M67 contains the call for test equipment.

VCEG-M70 contains the sample letter for contributions.

Several experts mentioned the importance of this activity and considered H.26L be a valuable candidate in these tests to evaluate proposals. Further it was pointed out that a possible adoption of the H.26L project given its successful participation in the tests can help to ensure the interoperability goal of possible future work in joint experts team with the ISO/IEC JTC 1/SC 29/WG 11 Video group and may help to avoid the duplication of future work item efforts. On the other hand, comments were made that VCEG should ensure not to lose focus for the H.26L project for low and medium bit-rate telecommunication scenarios. The VCEG agreed to run some preliminary tests on digital cinema content to investigate how well the H.26L project performs in this arena. Moreover, a liaison letter was drafted and approved by VCEG indicating the possible participation of VCEG in the test for digital cinema technology to ISO/IEC JTC 1/SC 29/WG 11 and also mentioning possible problems to meet the time constraints on this effort. The liaison letter is given herein as Annex QQ to this report.

2.1.3	Video-related metadata [VCEG-M13]

A contribution was provided for information purposes regarding metadata definition activities in ISO/IEC. The provided document contains a FCD on the Visual Part of MPEG-7 project as it is often referred to. It was pointed out that the use of metadata may help to enhance video applications.

2.2	With ITU-T Q.1/16 on H.263 Annex X and H.242 [VCEG-M15]

A document was provided by ITU-T Q.1/16, informing VCEG about changes made to H.242 in order to support H.263 Annex X within H.242. The described alignments of H.242 with Annex X/H.263 were supported by VCEG.

H.26L Development

3.1	General status of work [VCEG-M05, VCEG-M27]

A contribution was provided by the Rapporteur to inform VCEG about the status of the H.26L project (VCEG-M05). It was mentioned that various features as specified in the contribution have been adopted in the past but neither the test model document [VCEG-L45(d0)] nor the test model software reflect those features. Further statements were made pointing out the adopted process for technical proposals as well as for the adoption of profiles and levels.



Another contribution contains a discussion of the H.26L mission statement and the importance of advanced coding efficiency for the project (VCEG-M27). It was pointed out that for instance 20% improvement against any other existing video coding standard are not enough and that the H.26L project should achieve more than 20 % improvement relative to the highest-performance available. Moreover, it was mentioned that the Network Adaptation Layer part of the H.26L project needs further attention. Finally it was pointed out that the reporting on the IPR status is important and that proponents should follow the IPR policy. The IPR policy guidelines were reviewed for clarification.

3.2	Applications, profiles, and common conditions [VCEG-M53,VCEG-M55,VCEG-M56]

In VCEG-M53 an identification of applications and the specification of characteristics for 3G mobile devices was presented for the definition of profiles and levels in H.26L. Three applications are being considered of relevance: Circuit Switched Multimedia Telephony Service, Transparent End-to-End Packet Switched Streaming Service, and Packet Switched Conversational Multimedia Applications. Technical data of mobile devices were presented that provide estimates of hardware performance of mobile hand-held devices in 2003.



A contribution was provided for common test conditions for 3G conversational services and streaming over RTP/IP (VCEG-M55). The group decided to generate a new set of common conditions documents to address these applications.



A contribution was provided with information about the error resilience performance of the current TML5.9 software in a simulated H.324 circuit-switched video conferencing environment (VCEG-M56). Errors in the found in TML5.9 and in the H.223 multiplex software have been reported. For these software errors a list of corrections has been proposed. The effect of the software corrections was demonstrated together with forced intra refresh. It was mentioned that the one slice per frame approach provides much worse results for transmission in error-prone environments than one slice per GOB. In addition FEC techniques have been analyzed including EEP and UEP. The conclusion drawn for the latter experiment was that the choice of error resilience tools must be adapted to the characteristics of the lossy transmission channel. It was encouraged to discuss the above item further while the bug fix suggestions were adopted.

3.3	Compression performance [VCEG-M08,VCEG-M33,VCEG-M34]

A comparison was provided between TML-5.2 and H.263+ (UBC code) with Annexes F, I, J, and T enabled, with the latter mostly following the TMN-12 approach of high quality encoding (VCEG-M08). The common conditions for coding efficiency testing have been used (VCEG-L38). Two methods were utilized for performance evaluation: DSNR and bit-rate savings. For Inter-frame coding DSNR gains between 1.34 - 3.2 dB and bit-rate savings between 11 - 58% with an average of 37% at a PSNR level of 32 dB have been reported. For Intra-frame coding, lower gains have been shown. Subjective results were shown comparing both codecs side by side. Various experts made comments on the subjective gains of the TML-5.2 coder that they felt from their past experience to see higher subjective gains than bit-rate reduction would suggest. 



A contribution was provided for the calculation of the DSNR: average PSNR differences between rate-distortion curves (VCEG-M33). For that, an interpolation curve with 4 coefficients is fitted to the measured rate-distortion values. It was noted that the denominator coefficient may cause singular point for some cases. A logarithmic scale has been used in order to put more weight on lower bit-rates and it was pointed out that rate-distortion curves should be plotted versus 10log10(bit-rate). With log-bit-rate, 3rd order polynomial is used. It was decided by the group to adopt DSNR and average bit-rate reduction values into the common conditions for coding efficiency testing in addition to rate-distortion curves for each proposal. Gisle Bjontegaard will provide support for that in the common conditions document [VCEG-M75].



The contribution VCEG-M34 contains results from various other documents and has been revisited in the presentation of each relating document.

3.4	Complexity [VCEG-M23,VCEG-M50]

In VCEG-M23, a profiler run is presented as an information to VCEG. An analysis was conducted for a varying search range corresponding to complexity increase and to different rate-distortion performance measures for various sequences. For QCIF sequences, the result scaled with the search range. Almost no gains were reported for CIF sequences for increasing search range. It was also reported that the run-time also varies with QP or (. Moreover, Half-pel and Quarter-pel search together require a similar complexity than integer-pel search. As a conclusion of the results, a Lagrangian rate-distortion optimization of the TML was suggested.



In VCEG-M50, an optimized C implementation is presented. Measurements were conducted on a 733 Pentium III processor with 256 Mbyte RAM. It was shown how to reduce complexity of the motion search using triangular inequalities without performance loss. If in addition performance  losses are tolerated, even greater reductions in complexity can be achieved. It was also noted that more than half of coder complexity goes into the motion-compensated prediction part. On the other hand, the decoder complexity is governed by the deblocking filter and sub-pixel operations. No action was taken at this point and further discussion was encouraged.

3.5	Header issues [VCEG-M61,VCEG-M74]

A contribution for H.26L picture headers was provided in VCEG-M61 suggesting a syntax similar to H.263. During the discussion, concerns were raised about the H.263 method for picture size indication and it was suggested to utilize custom picture format only. Moreover, the use of GOP headers was advocated. The group decided for a picture size indication where the UVLC is to be used to signal the number of macroblocks horizontally and vertically. No limitation of picture size was proposed since this part would be considered in profile and level definitions. Further discussion took place to specify the coding of pictures which sizes are not multiple of macrblocks.  The drafting work for the header definition to produce preliminary design at the meeting was conducted.



A delayed document was presented in draft form (VCEG-M74). The contribution discusses syntax elements on the Sequence layer, Random Access Layer, Picture Layer, and Slice layer. The group made the decision to adopt the suggested elements in spirit but only specifying the minimum capability needed for the test model software to function properly for the cases currently under study.

3.6	Data partitioning and NAL [VCEG-M52]

A contribution was provided suggesting changes to the NAL part of the TML. It was suggested to replace Sections 7 and 8 of the TML-6 by the proposed text in the contribution. The proposed syntax reflects the status of the TML-6.0 software. It was noted that the decoder implementation has not been finished yet. Issues are considered such as File format, H.223, and various partitioning modes. The code defines C Structs for macroblocks and Slices. The proposed NAL specification includes a verbal description, encapsulation, and header specification. It was also noted that the implementation already contained the correctio0ns to the software as given in VCEG-M56. The proposal was adopted. 



It was mentioned that an effort should be made to split the TML document into an encoder and decoder description.

3.7	QP change indication [VCEG-M31]

A contribution was made for changing the quantizer value on the macroblock level. The signaling of DQUANT is conditioned on whether CBP indicates present coefficients. Signaling of DQUANT uses the arithmetic wrap. An overhead of 1% in bit-rate has been reported. The proposal has been adopted. 



A request for the usage of larger QUANT values for higher pixel precision as well as the limitation of inverse quantized values has been made. Further discussion is encouraged.

3.8	Entropy coding

3.8.1	Content-adaptive binary arithmetic coding [VCEG-M54, VCEG-M59, VCEG-M60]

Contributions were provided describing the CABAC entropy coding method and confirming the results of performance using this technique.  The software for testing this feature had been integrated in to TML6 and verified by the technical university of Munich [VCEG-M54].  the software now includes support of slices, data partitioning, B pictures, etc.  The technique used binarization similar to that of the current UVLC design.



Large gains were shown for B pictures, with overall gains up to 44% reported at low bit rates.  The 

overall performance on the test set was reported to average an 8-12% gain (as low as 3.5% as high as 27%).  The estimated complexity increase was 0-2% encode or 0-20% decode, and can be reduced by using the MQ coder – a well-known reduced-complexity arithmetic coding scheme.



Further work (e.g., inclusion in encoder decisions, adding context modeling to some aspects) could potentially provide more benefit.



One remark made in the group was that towards high QP, it seems to be macroblock skipping that gives much of the gain.



The group decided to adopt this feature as something available to be used in the definition of a profile to be determined.  The software was officially adopted into the group software and under source code control.  The topic should be revisited for further consideration at a subsequent meeting.

3.8.2	MTYPE adaptive syntax and identification of coded macroblocks [VCEG-M14,VCEG-M29,VCEG-M57]

Three contributions were made on the entropy coding of the MTYPE symbol which are explained next and summarized in the end of this section.



Contribution VCEG-M14 looked at macroblock type information, with skip indication being the critical part. The proposal is to classify sequence and indicate that to the decoder as “normal” (leave table as is), “high motion” (switch “skip” and “16x16”), and “low motion” (Run-length encoding for skip). The Choice at the encoder is based on the previous picture. Up to 23% savings at large QP (Akiyo, low motion) have been achieved. It was generally observed that the method provides larger savings with increasing resolution and frame rate.

 

Contribution VCEG-M29 looked at the performance for high QP values. The proposal is to use run-length coding of skipped macroblocks. If the last MB is skipped use a run past end of picture. Up to 36% gain have been reported, especially for low motion and high QP values. Also, some minor loss of efficiency in isolated cases has been observed.  It was believed that the technique provides a big improvement for B pictures. It was also noted that H.261 and H.262 had something similar and H.263’s dropping this appears to have been a mistake. (Note: MB type table error in current TML – correct)



Contribution VCEG-M57 is syntactically identical to VCEG-M29. In this contribution also gain for high motion sequences are reported.



The three proposals can be decomposed into two elements: 

Element 1: run-length coding of skip [VCEG-M29,VCEG-M57], which is also applicable to B-frames, where the skip indicates direct-skip. This feature was adopted. The mode of operation for B-frames is as follows:

Code direct-skip as proposed for skip in P-frames [VCEG-M29,VCEG-M57]

Transmit direct-coded MTYPE with CBP-1

FW/BW/BD-skip, FW/BW/BD-coded use CBP as usually

Element 2: adaptive (3 modes of operation: a) run-length skip, b) skip as second-shortest codeword, c) skip as fourth-shortest codeword) MB type table (3-4% foreman QP=28, mobile similar, other 1-4% QP in (16…28)). Further work was encouraged.

3.8.3	Adaptive VLC and scanning [VCEG-M51,VCEG-M58,VCEG-M69]

In contribution VCEG-M51, Intra blocks are coded via switching between 3 VLC tables. Bit-rate savings between 2-10% have been reported that correspond to 0.5-1.0 dB gain at high bit-rate end. Very little gains were shown at low bit-rates.



In contribution VCEG-M58 roughly same idea presented at last meeting, full results and integration now, performance on more than just the first picture, same VLC as in VCEG-M51 a bit less gain (just one scan order, only used for double scan, not really much of a complexity impact) than VCEG-M51 for intra, performance 2-3% improved, performance up to 13-14% on CBP, overall performance a little less than 1% gain, some losses in performance experienced at low bit rate, IPR statement 2.2 provided, group comments: perhaps more gain with a different and more general method, why stick to fixed-to-variable coding? (e.g., use Tunstall, dual tree, etc.) – continue to look for more universal an adaptive coding methods…used common conditions



VCEG-M69 add alternative double scan transposed from current double scan method for intra, alternative one used depending on prediction mode, little complexity and storage impact.  0.2%-1.8% bit rate savings [IPR statement 2.1 to be provided for baseline].  Can be combined with other ideas (reduces run lengths)… not using common conditions



To summarize: the gain for all three proposals appears to be limited. Further work was encouraged.



3.9	Multi-hypothesis and B pictures

3.9.1	Direct mode prediction [VCEG-M39]

A contribution was made to change the encoding decision for residual coding for direct mode. The approach takes the effect of choosing the direct-skip mode on the B-Picture preceding the P-Picture into account. Hence, if the residual error when using the direct-skip mode exceeds a threshold, the direct mode would be used instead of the direct-skip mode to permit residual coding of the prediction error in the B-frame. The method showed a rate-distortion improvement. The method has been found to be very interesting and further study is recommended.

3.9.2	Multi-hypothesis motion [VCEG-M40]

A contribution has been made for improved performance of multi-hypothesis motion compensation. For that, two macroblock shapes are transmitted for each bi-directional prediction mode. Initialization is provided by single-hypothesis encoding. The bi-directional prediction vectors are obtained after 1-2 iterations calling single-hypothesis motion estimation. The PSNR gains reported are between 0-0.9dB which correspond to a bit-rate reduction between 0-13 % at the high bit-rate end. Some subjective improvements are visible and show more gains than PSNR would suggest. Application to P pictures does not seem to justify the additional complexity associated with the gain. Further studies are encouraged while noting that the feature has already been adopted in spirit via the enhanced Annex U functionalities.



It should be also noted that an experiment showed that the rate-distortion performance for the picture reference parameter being transmitted on the block level provides inferior gains. 

3.10	Motion representation

3.10.1	1/3-sample motion [VCEG-M28]

A contribution was provided for a 6-tap filter for horizontal and vertical interpolation when employing 1/3-sample motion. The diagonal positions generated by 2 separable 6-tap filters. The 1/3-sample motion lowers the complexity the of the video encoder given the sub-pixel search currently implemented. However, an increas in bit-rate around 6 % with min of 2 % and max of 17 % has been observed. Subjective tests showed that there is a small but visible difference between the 1/3-pel and ¼-pel motion compensation approaches.

3.10.2	Motion segmentation and extrapolation [VCEG-M34]

A contribution has been provided that contained results from experiments conducted within the Complexity AdHoc Committee. The following numbers have been obtained on motion segmentation and exdtrapolation:

4 Shapes: 16x16, 16x8, 8x16, 8x8: an 4% increase in bit-rate was obtained for the test set

2 Shapes: 16x16, 8x8:  an 8% increase in bit-rate was obtained for the test set

Extrapolating motion vectors over picture boundaries, 7 Shapes: a bit-rate reduction of 2.2% has been obtained while an increase in bit-rate for 4 Shapes: 0.32% and 2 Shapes: 3.9% was observed.



Comment was made on motion vector estimation procedure regarding the degree of rate-distortion optimization. It was pointed out that the group may decide to remove various block sizes after further studies have been conducted. The feature motion vectors over picture boundaries was adopted. 

3.10.3	1/8-sample motion [VCEG-M45]

A direct interpolation method was proposed for 1/8-sample motion leaving decoder complexity constant. Motion estimation is conducted via successive sub-pel refinement. The 3 cases that were compared are: 1) TML-6, 2) 1/8-pel 6-tap, 3) 1/8-pel 8-tap. Subjective tests showed that for the sequence Mobile & Calendar, significant gains were shown. The gains were smaller on Flower Garden but visible. No gains were obtained with this technique on other sequences.  The 1/8-sample motion compensation in combination with the 8-tap filtering has been adopted as a tool for higher complexity / higher coding efficiency yet to be defined profile.

3.10.4	Motion resolution and complexity [VCEG-M46]

A contribution has been provided regarding information about an experiment regarding the effect of varying motion accuracy in combination with varying filter sizes. For that, ½-sample, ¼-sample, and 1/8-sample motion compensation methods are combined with 4-tap, 6-tap, and 8-tap filters and compared. It was shown that the gains for higher accuracy vary over the test sequences and that the filter sizes also have a significant impact on rate-distortion performance.

3.10.5	Interpolation [VCEG-M35]

A contribution was made introducing a method for sub-pixel interpolation that significantly reduces complexity at the cost of 2-3 % bit-rate increase. The feature was found to be very interesting and further studies are encouraged.

3.10.6	Direct interpolation [VCEG-M44]

A contribution was made discussing the rounding issues of the interpolation scheme. The result of the investigation is that the rounding steps incur mismatch since different versions for sub-pel interpolation are applied at encoder and decoder with the decoder routine not implemnting the rounding. One method to fix the problem is to use a double sampling rate picture with higher precision (20 bits). As a second approach, the encoder could duplicate decoder filtering after decision has been made. Further studies are encouraged.

3.11	Transform

3.11.1	Complexity reduction [VCEG-M16, VCEG-M71]

In VCEG-M16, a modified transform has been proposed. It contains no multiplies (bit shifts, adds, subtracts), 16 bits sufficient (actually only 13 bits needed (with 9-bit input, 2 bit increase in each dimension). The actual implementation of the transform is done in TML-5.2 and gives essentially the same performance while the complexity is lower on most architectures (although perhaps not much on a Pentium). Moreover, the proposed transform is invertible (inverse transform is exactly the inverse of the forward transform – a property not exactly shared by the current H.26L transform). The transform is based on LU decomposition of DCT with scaling (scaling can be absorbed into quantization/inverse quantization stage with a specific scale factor for each coefficient) using “lifting” technique. The same theoretical coding gain (0.95 correlation) is achieved as for DCT with 10 adds and 5 shifts for a 4x1 transform (instead of 6 multiplies and 8 adds for DCT). The transform is approximately orthogonal and approximately linear (but not exactly either) and can be extended to 8x8 and 16x16 blocks. It was indicated that work be done on reduced complexity quantization. A remark was made that the transform is not a large percentage of the processing time in encoder or decoder and it wasquestion whether invertibility really needed.  No subjective impact asserted.



In VCEG-M71, two variations of a transform are provided: all 16 bit and 16 bit with 32 bit intermediate results, less multiplies and adds if parallel operations, slightly more if no parallelization, some loss (0.5 dB) in performance at high bit rates with the all-16 bit variation (don’t know exactly why). No subjective impact asserted for 16-bit input version.



To summarize: the group has an interest in having a simple transform (e.g. lower word length) and possibly in an invertible transform, but feels that the proposals could potentially benefit from further investigation.  So further work is encouraged and neither modified method is adopted at this time.

3.11.2	Adaptive block transforms [VCEG-M62,VCEG-M63]

In VCEG-M62, a contribution was provided proposing to connect the block size used for transform to the block size used for motion compensation. For that, an adjustment of the CBP codes is needed. Also, the deblocking filter adjusted. It was pointed out that a 3-D VLC may be advisable for 8x8 and larger transforms. The proposal provides not really any significant difference in SNR performance (~1%). It should be noted that no rate-distortion optimization of quantization is employed at the moment. The rate-distortion performance was about neutral overall (sometimes a little gain ~0.3 dB on Paris, sometimes a loss ~0.5 dB on container).

A comment was made, that the complexity study may lead to reduction in number of block sizes for motion compensation. On the other hand, there may be subjective gain to support of small block sizes.



It was pointed out that the Adaptive block transform may not be appropriate for baseline due to need for support of multiple transforms. Moreover, it is believed, that the combination with CABAC may yield to an improvement in results.



Subjective performance evaluations showed a small but visible difference with significant decrease in “popping” artifacts and significant increase in ringing artifacts (Paris and Container Ship sequences). 



There is interest in this technique, but the demonstrated form of the proposal did not appear to show adequate benefit.  Further work may produce better results.



In VCEG-M68, the entropy coding is investigated. Some changes to entropy coding relative to method used in VCEG-M62 and VCEG-M63 are made to reduce the complexity of the entropy coding. It was pointed out that the method may cause a potential start code emulation problem.

3.12	Pre & post & loop filtering [VCEG-M20,]

At the beginning of this working item, it was pointed out by various experts that a complexity reduction of filtering process is an important goal, but not our top near-term priority.  We seek harmonization of the ideas in these proposals toward a mature conclusion to reach at the next meeting.  Hence, an AHG Committee was formed (chair: Peter List) to investigate, to harmonize, and also seek best quality achievement along with complexity reduction.



In VCEG-M20, a loop filter with skip mode is described. If two adjacent blocks are from the same reference and have the same motion vector value and no significant difference between residual values (based on DC coefficient being equal), then there should not filter across the block boundary. The document indicates 28-47% savings in number of calls to loop filter function (although some of these calls may not do much), with essentially no SNR or visual impact. A comment was made that in some cases, a bad artifact could result (although not expected to be frequent).



In VCEG-M21, an attempt is made to reduce the complexity of the loop-filter. The evaluation of techniques provides an average of 24% complexity reduction due to the direct computation of values via a simple optimization of software operation. The technique essentially provides same SNR as the higher complexity filter. Subjective comparison showed that the TML seems to have stronger filtering, while simplified filter looks a little sharper.



In VCEG-M30, the simplification of the loop-filter is provided via the simplification of the strength function, the modification of clipping function, the direct computation, and the ability to keep within 16 bits for computations. The amount of simplification from this technique was not really known. Subjective comparisons showed that the technique which is generally smoother or sharper or better seems to depend on the sequence.



In VCEG-M48, the filter is operated on a macroblock basis with causal operation rather than on frame basis.



In VCEG-M22, an proposal is made to improve the visual quality of the loop-filter at some increase in complexity relative to VCEG-M21 due to introduction of more filtering. The technique is still 14% below the complexity of the TML 5.9 loop filtering and provided and improvement between 0.06 to 0.16 dB in objective quality. Subjective comparisons indicate the result obtained with the proposed filter appears smoother and not always better but usually.



In VCEG-M43, an information was given that there might be a need to reduce loop filter complexity for mobile services. It was recommended that H.26L baseline does not include the current loop filter and instead possibly multiple loop filter maybe defined (with post-filter encouraged) or no loop filter. Support for the VCEG-M64 concept was indicated.



In VCEG-M64, an information was given about the result of a comparison of in-loop and out-of-loop operation of the filter. The in-loop filter was with minimal modification tested out of the loop and no gain reported for use of loop filter for some sequences.  It was pointed out to think about this in regard to complexity.  It was noted that Hall monitor is the only sequence with a particularly large objective performance improvement from in-loop filtering. A comment was made that same test was done by another expert indicating that Foreman shows a clear visual difference in favor of loop filter. A comment was made that a reduction of complexity might not be obtained comparing a filter outside the loop than in the loop.

3.13	SP frames [VCEG-M38, VCEG-M73]

A contribution was made to perform transform, quantization and inverse quantization in the decoder on the motion-compensated signal resulting in drift-free switching between two streams for a variety of functionalities (VCEG-M38). It was shown that coding efficiency of using SP pictures is much better than using I pictures. The coding efficiency improved since last proposal by using a different quantization step sizes in SP picture transition.



A comparison is made to S frames (an alternative method in VCEG-M73), which need fine quantization for the switching frames. S-frame switching incurrs some mismatch and drift results with significant quality impact if the drift is not reduced. Further, more drift is incurred with more switching, much larger bit rate needed at switch and don’t get a quality benefit for all those bits. A comment was made that the current intra spatial predictive coding propagates mismatch and should be corrected to be better able to stop error propagation.  The lack of Intra macroblock refresh hurts the S frame anchor comparison. Hence, a better anchor is needed for comparison. 



A subjective quality comparison between periodic SP frames relative to single stream P frames showed that some extra blocking and popping artifacts appear on Container ship (QCIF, 10 fps, QP=20) with SP frames inserted 1/sec. No significant quality difference was seen on News (QCIF, 10 fps, QP=19).  The bit-rate was approximately 5-10% higher with the SP frames.



The feature was adopted as a tool available for inclusion in some non-baseline profile(s) yet to be determined.  Primary proposed profile is streaming.  The need to define test conditions for candidate profile(s) was pointed out. Also, integration into software and document is not a primary near-term priority.

3.14	Scalable bitstream [VCEG-M17]

This document was provided as an information advocating the investigation of scalability particularly for pre-encoded content with fine granularity over a relatively small (e.g., base layer + 50% bit rate). Some questions were raised about practicality of assumptions of network awareness of prioritization of data, awareness and timeliness of awareness of channel rate availability.

3.15	Encoding techniques

3.15.1	Fast motion estimation [VCEG-M19,VCEG-M26

In VCEG-M19, a fast method for multi-frame search is proposed. It is pointed out that some reference frames are more likely to be chosen than others. Thus, it was proposed to search only a subset of the reference pictures depending on frame used by neighbor macroblocks.  A degradation between 0.0 – 0.2 dB was incurred with 50% savings in computation time. The group supported the idea in spirit, but did not see the issue as an immediate top priority.



In VCEG-M26, fast motion estimation is presented using projections and triangle inequalities. The group would welcome a contribution to our software to make it run faster without any sacrifice in quality, and in the longer term perhaps with a very small sacrifice in quality.  At the moment we want no sacrifice in quality.  It was noted that a rate constraint needs to be incorporated into the search criterion. The need for such a tool is agreed in spirit.  Adoption of a speed-up that sacrifices quality seems to be a longer-term need but is not an immediate top priority.

3.15.2	Dropping isolated chroma AC coefficients [VCEG-M32]

This contribution proposes to drop isolated chroma AC coefficients similar to the method for isolated luma coefficients. Subjective comparisons show that for the Mobile and Calendar sequence an improvement. The feature was adopted.

3.15.3	Quantization [VCEG-M72]

A proposal was mad to drop the RD quantization, since it appears to have less than 0.1 dB benefit overall.

It was noted that the method helps on intra pictures (e.g., 0.2 dB). Decision: drop the RD quant feature from the test model.

4.0	H.263 Maintenance

4.1	General status of work [VCEG-M36]

Seek a little further contribution in regard to Annex U and V for test model appendix.

4.2	H.242 and H.263 Annex X [VCEG-M15] see 2.2 above

4.3	Implementers guide [VCEG-M37]

Plan for approval of implementers guide after further clean-up work.

4.4	Test model reference encoding design

Plan for approval of test model as appendix to H.263 at the SG 16 meeting.

5.0	WORKPLANS AND CLOSING REVIEW OF RESULTS

5.2	Presentation and review of results of meeting sessions

5.2.1	Output documents:

VCEG-M75 CC Coding Efficiency   will be produced



VCEG-M76 CC RTP packet            will be produced



VCEG-M77 CC Mobile packet reviewed, more to be done



withdrawn  CC Mobile circuit use Q15-I-60



VCEG-M79 Header Design (longer term work also required, short term changes may be possible also if problems are found)



VCEG-M80 LS to MPEG re DCinema and Video Compression Tests reviewed and approved



VCEG-M81 TML 7 document



5.2.2	Liaison statements and collaborative letters to be written

VCEG-M80 LS to MPEG re DCinema and Video Compression Tests reviewed and approved

5.3	Plans for future work, and ad hoc committees

AHG Test model and simulation (Wenger) incl. finding new test sequences



AHG H.26L development (Sullivan)



AHG H.26L complexity (Horowitz)



AHG H.26L profiles and applications (Wiegand)



AHG H.26L loop filtering (chair: Peter List) to investigate and try to harmonize and also seek best quality achievement along with complexity reduction. (PL,GB,JL,LK, proponents)



AHG on Motion Rendition (relationship between motion accuracy/filter-tap number and profiles/levels as well as the direct versus subsequent filtering issue being chaired by Gary Sullivan) (GS,MH,TW,TW2,KL).

5.4	Future meeting plans

See section 1.  Try to arrange joint/co-located meetings with systems questions.

5.5	Thanks to the host

The group thanked Polycom, the host organization, and particularly Michael Horowitz for their support and excellent arrangements for the meeting, and also Preferred Meetings, Inc. and particularly Caitlin R. Carroll for their logistical aid.

5.6	Closing the meeting

There being no other business necessary for the consideration of Q.6/16 consideration, the meeting was closed at 9:00pm on Wednesday, April 4, 2001.
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THIRTEENTH MEETING OF ITU-T Q.6/SG16

VIDEO CODING EXPERTS GROUP (VCEG)

APRIL 2-4, 2001

DETAILED AGENDA

Opening plenary

Organizational Items

Meeting logistical information

Generating attendee list	VCEG-M02

Reviewing experts list	VCEG-M03

Meeting invitation for this meeting	VCEG-M-TD-0

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

Review of previous meeting report

Report of 12th meeting, Eibsee, Germany	VCEG-M01

Document review	VCEG-M00

Review of meeting plan	VCEG-M-TD-1

Future meeting plans

SG16 Meeting, Porto Seguro, Brazil, 28 May – 8 June ‘01�(delayed contribution deadline 16 May)

2-3 Rapporteurs’ group meeting

SG16 Meeting, Geneva, Feb/March ‘02

Report of ad-hoc committees

Test model and software	VCEG-M04

H.26L development	VCEG-M05 

H.26L complexity		VCEG-M06

H.26L profiles & applications	VCEG-M07

Liaison statements and collaborative letters received

From ISO/IEC JTC1/SC29/WG11 re video tests	VCEG-M41

From ITU-R SG6 re high-definition television	VCEG-M42

Coordination with other organizations

With ISO/IEC JTC1/SC29WG11

Video compression testing�VCEG-M09 (call for proposals)�VCEG-M49 (possible anchor sequences)

Digital cinema application & testing�VCEG-M10 (call for proposals)�VCEG-M11 (evaluation procedures)�VCEG-M12 (preliminary test methodology)�VCEG-M65 (requirements)�VCEG-M66 (test materials submission guidelines)�VCEG-M67 (call for test equipment)�VCEG-M70 (sample letter for contributions)

Video-related metadata	VCEG-M13

With ITU-T Q.1/16 on H.263 Annex X and H.242	VCEG-M15 

H.26L development

General status of work	VCEG-M05, VCEG-M27

Applications, profiles, and common conditions�VCEG-M53 (3G mobile devices),�VCEG-M55 (3G conversational and streaming on RTP/IP, common conditions),�VCEG-M56

Compression performance VCEG-M08, VCEG-M33, VCEG-M34

Complexity VCEG-M06, VCEG-M23, VCEG-M50

Header issues VCEG-M61, VCEG-M74

Data partitioning and NAL VCEG-M52

QP change indication VCEG-M31

Entropy coding

Content-adaptive binary arithmetic coding�VCEG-M54, VCEG-M59, VCEG-M60

MTYPE adaptive syntax and identification of coded MBs

VCEG-M14, VCEG-M29, VCEG-M57

Adaptive VLC and scanning

Intra coding VLC and scan order VCEG-M51

VLC concatenation for Intra and CBP VCEG-M58

Adaptive double scan VCEG-M69 

Multihypothesis and B pictures

Direct mode prediction VCEG-M39 

Multihypothesis motion VCEG-M40

Motion representation

1/3-sample motion	VCEG-M28

1/8-sample motion VCEG-M45

Motion resolution and complexity	VCEG-M46

Interpolation VCEG-M35

Direct interpolation	VCEG-M44

Block sizes and complexity VCEG-M47

Transform

Complexity reduction

VCEG-M16 modified transform, 

VCEG-M71

Adaptive block transforms

VCEG-M62 (method), VCEG-M63 (CE results)

VCEG-M68 (entropy coding investigation)

Pre & post & loop filtering�VCEG-M20, VCEG-M30, VCEG-M48, VCEG-M22, VCEG-M64

SP frames	VCEG-M38, VCEG-M73

Scalable bitstream	VCEG-M17

Encoding techniques

Fast motion estimation VCEG-M19, VCEG-M26

Dropping isolated chroma AC coefficients	VCEG-M32

Quantization	VCEG-M72

H.263 maintenance

General status of work	VCEG-M36

H.242 and H.263 annex X	VCEG-M15 see 1.8.2 above

Implementers guide		VCEG-M37

Test model reference encoding design

Closing review and results

Presentation and review of results of meeting sessions

Liaison statements and collaborative letters to be written

80 LS to MPEG re DCinema and Video Compression Tests reviewed

Plans for future work, and ad hoc committees

AHG Test model and simulation (Wenger) incl. finding new test sequences

AHG H.26L development (Sullivan)

AHG H.26L complexity (Horowitz)

AHG H.26L profiles and applications (Wiegand)

AHG H.26L loop filtering (chair: Peter List) to investigate and try to harmonize and also seek best quality achievement along with complexity reduction. (PL,GB,JL,LK, proponents)

AHG on Motion Rendition (relationship between motion accuracy/filter-tap number and profiles/levels as well as the direct versus subsequent filtering issue being chaired by Gary Sullivan) (GS,MH,TW,TW2,KL).

Future meeting plans

Thanks to the host organization

Closing the meeting.
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D.1	Test Model Enhancement and Software Development

This group will act with a mandate to:

Improve the description of TMN 13 and TML 6

Evaluate technology for non-normative enhancements

Develop reference software and useful software tools for video coding activities

The objectives of the group are to

demonstrate the capabilities of the H.263 and H.26L designs

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.



Membership:



S. Wenger, 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�K. Hibi���������

D.2	H.26L Development

The goals of this group are:

Refinement of the draft Test Model Long Term (TML-6)

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.



Membership:



G. Sullivan, Chairperson



B. Andrews�M. Bace�G. Bang�A. Bist��G. Bjontegaard�P. Boissonade�H. Cho�M. Dahlqvist��T. Einarsson�R. Fryer�M. Gallant�T. Gardos��G. Greenbaum�S. Gupta�P. Haavisto�M. Hannuksela��B. Haskell�G. Heising�G. Hellström�K. Hibi��M. C. Hong�C. M. Huang�D. G. Jeong�Y. A. Jeong��T. Johansen�M. Karczewicz�A. Kaup�M. Kerdranvat��C. W. Kim�D. S. Kim�J. Kim�G. Klungsøyr��J. Lainema�I. Lille-Langøy�G. Liang�K. Lillevold��S. Lin�D. Lindbergh�P. List�M. Luomi��J. Mason�A. Nakagawa�T. Nakai�Y. Nakaya��W. Niem�M. Nilsson�P. Ning�K. O’Connell��J. Pandel�D. S. Park�J. Paulin�C. Quist��J. Ribas-Corbera�R. Schaphorst�J. C. Schmitt�I. Sebestyen��N. Shroff�R. Sjöberg�G. Sullivan�H. Tanaka��Y. Tomita�J. Wen�M. Whybray�M. Wien��K. Yoo�S. Wenger�J. Zhang�K. Zhang��K. Hibi�M. Horowitz���������

D.3	H.26L Complexity Reduction

The goals of this group are:

Study the encoding and decoding complexity of the H.26L design

Seek alterations of the H.26L design to minimize its implementation complexity while maximally preserving its performance capabilities

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



Membership:



M. Horowitz, Chairperson



G. Bjontegaard�C. Fogg�G. Heising�M.-C. Hong��T.-I. Johansen�L. Kerofsky�P. List���J. Lainema�D. Lindbergh�M. Luttrell�R. Rao��G. Sullivan�T. Wedi�S. Wenger�T. Wiegand��E. Viscito����������



D.4	H.26L Profiles and Applications

The goals of this group are:

Definition of H.26L Profiles, Levels, and Versions

Specification of H.26L Profiles, Levels, and Versions and assignment of applications

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



Membership:



T. Wiegand, Chairperson



G. Sullivan�T. Stockhammer�D. Lindbergh�S. Wenger��M. Luttrell�M. Hannuksela�P. List�M. Horowitz��T.-I. Johansen�R. Sjoberg�C.-M. Huang�G. Bäse�������

�ANNEX E�Liaison Letter to ISO/IEC JTC1/SC29/WG11 (MPEG) [VCEG-M80]

ITU - Telecommunications Standardization Sector

STUDY GROUP 16 Question 6

Video Coding Experts Group (VCEG)

_________________

Thirteenth Meeting: Austin, Texas, USA, 2-4 April, 2001�Document  VCEG-M80

Filename: VCEG-M80.doc

Generated: 04 April’01��

Question:�Q.6/SG16 (VCEG)��Source:�Gary Sullivan�Microsoft Corp.�One Microsoft Way�Redmond, WA 98052 USA�Tel:�Fax:�Email:�+1 (425) 703-5308�+1 (425) 936-7329�GarySull@microsoft.com��Title:�Liaison Statement to ISO/IEC JTC 1/SC 29/WG 11 (MPEG) Call for Proposals Regarding Image Coding Technology Suitable for Digital Cinema Applications��Approval:�Approved by Q.6/16��Purpose:�Liaison Output��_____________________________

ITU-T VCEG (Q.6.16) is developing a new video coding standard known as H.26L and is interested in participating in the ISO/IEC MPEG Digital Cinema CfP to determine the suitability of the H.26L technology for the digital cinema application. The H.26L project has so far concentrated on low and medium bit-rate coding and lower-resolution pictures sampled at 8 bits per sample. Hence, we have started to make some adjustments to various parts of the video codec in order to test the design under WG11’s announced Digital Cinema test conditions. However, since this work is not finished yet, we are unlikely to able to meet MPEG’s current deadlines for participation in the test schedule outlined in the Digital Cinema requirements document.  We may be able to report better results on a somewhat delayed schedule.



If MPEG decides to embark upon a new standardization project for video coding suitable for the digital cinema application, we are interested in seeking a cooperative path toward harmonizing the standardization development efforts of our organizations in order to address this application.



We do also plan to participate in the video compression testing effort announced by WG11, and we do not anticipate any undue difficulty in meeting the schedule for that test.
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